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1N440-B to 2N175 
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This Index of Types is arranged in numerical-
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S = SEMICONDUCTOR DEVICE 
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for new- equipment design. 
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reference purposes only. 
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by month and year only ( e.g., 2-61). 

.ci 
• Type e  

436 

Sheet 
& Date 

19440-11. S DATA, 8-59 
S OUTLINE & NOTES CE-

9728R1 & RATING CHART 
92C5- 10060 

1N44I-B.. S DATA, 8-59 
1N442- B.. S DATA, 8-59 
18443-B.. S DATA, 8-59 
1N444-0.. S DATA, 8-59 
IN445-B.. S DATA, 8-59 
1N536.... S DATA, 8-59 

S OUTLINE & NOTES CE-
972881 & RATING CUART 

92CS-I0082 
10537.... S DATA, 8-59 
1N538.... S DATA, 8-59 
1N539.... S DATA, 8-59 
1N540.... S DATA, 8-59 
1N547.... S DATA, 8-59 
181095... S DATA, 8-59 
181763... S TENT. DATA I, 4-59 

S TENT. DATA 2, 4-59 
S CURVES 92CS-9723 & 

92CS-9720 
S CURVE 92CS-9982 

181764... S TENT. DATA 1, 4-59 
S TENT. DATA 2, 4-59 
S CURVES 92CS-9722 & • S CURVE 92CS- 9989,2tCS-9721 

182326... S DATA 1, 6-60 
S DATA 2, 6-60 

IN2858... S DATA 1, 6-60 
S DATA 2, 6-60 

IN2859... S DATA 1, 6-60 
S DATA 2, 6-60 

182860... S DATA, 6-60 
1N2861... S DATA, 6-60 
UN2862... S DATA, 6-60 

.e 
Type e 

gP 

Sheet 
& Date 

102863... S ATA, 6-60 
192864... S ATA, 6-60 
183128... S ATA I, 2-61 

S ATA 2, 2-61 
1N3I29... S ATA, 2-61 
103130... S ATA, 2-61 
103138... S ATA, 2-61 
20104.... S ENT. DATA I, 6-56 

S ENT. DATA 2, 6-56 
S TENT. DATA 3, 6-56 
S .080E 92CM-853081 
S 0310E 92CM-851281 
S IJRVF. 92CM-853481 
S GROE 92CM-851782 
S URVE 92CM-854482 

2N105.... S ENT. DATA 1, 6-56 
S ENT. DATA 2, 6-56 
S URVE 9200-857281 
S CURVE 92CM-858181 
S "RVE 92CM-857681 
S CURVE 92CM-857381 

2NI09.... S DATA, 8-59 
S OUTLINE CE-855084 
S CURVES 92CS-8602R2 & 

92CS-859882 
2NI39.... S TENT. DATA, 6-$6 

S CIRCUIT CE-885181 
2NI40.... S TENT. DATA, 6-56 

S CIRCUIT CE-885081 
2NI73.... S DATA I, 2-61 

S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

2NI74.... S DATA 1, 2-61 
S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

2N175.... S TENT. DATA, 6-56 
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Index of Types 

2N175 to 2N544 

For key to symbols, see sheet Index of Types 1 

.e O. 
Type 

Sheet 
z:...* & Date Type 
e  

2N175.... S CURVE 92CM-8914111 
2N176.... S TENT. DATA I, 11-58 

S TENT. DATA 2, 11-58 
29215.- S DATA, 8-56 
2N217.... S DATA, 8-59 
2N2I8.... S DATA, 10-56 
2N219.... S DATA, 10-56 
2N220.... S DATA, 10-56 
214247.- S TENT. DATA I, 12-56 

S TENT. DATA 2, 12-56 
S CURVES 92CM-910681 

2N269.... S TENT. DATA 1, 4-57 
S TENT. DATA 2, 4-57 
S CURVE 92CS-9150 
S CURVE 92CS-9I52 

29270.- S DATA 1, 6-59 
S DATA 2, 6-59 
S CURVE 92CM-9182 
S CURVE 92CS-9181 

29274.... S DATA I, 3-60 
S DATA 2, 3-60 
S DATA 3, 3-60 
S DATA 4, 3-60 

29277.... S DATA I, 2-61 
S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

2N278.... S DATA 1, 2-61 
S DATA 2, 2-61 

2N301.... S DATA I, 11-58 
S DATA 2, 11-58 
S DATA 3, 11-58 & CURVE 

92CS-925081 
S SUGGESTED MOUNTING 

ARRANGEMENT CE-9253R2 
S CURVES 92CS-9248111 & 

92CS-9249H2 
29301-A.. S DATA, 11-58 
2N331.... S TENT. DATA I, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92CS-9596 
S CURVES 92CS-9622 & 

92CS-9621 
2N351.... S TENT. DATA I, 11-58 

S TENT. DATA 2, 11-58 
2N370.... S TENT. DATA, 4-58 

S OUTLINE & NOTE CE-
9122R3 

S CURVE 92CM-9I07 
2N371.... S TENT. DATA, 4-58 
214372.- S TENT. DATA, 4-58 
2N373.... S TENT. DATA I, 9-58 

S TENT. DATA 2, 9-58 

2N442.... 

29443. ... 

2N456.... 

2N457.... 

29544.... 

29373.... S 
S 

2N374.... S 
S 
S 

2N376.... S 
S 

2N38 4.... S 
S 
S 
S 

2IN398.... S 
S 

2N404.... S 

S 
S 

29405.- S 
2N406.... S 

S 
2N407.... S 
2N408.... S 

S 

2N409.... S 
29410.- S 

S 
S 

2N4I1.... S 
2N4I2.... S 

S 
S 

29441.... S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

Sheet 
& Date 

CURVE 92CM-9I07 
CURVE 92CM-9602 
TENT. DATA I, 9-58 
TENT. DATA 2, 9-58 
CURVE 92CM-9607 
TENT. DATA I, 11-58 
TENT. DATA 2, 11-58 
DATA I, 3-60 
DATA 2, 3-60 
DATA 3, 3-60 
DATA 4, 3-60 

TENT. DATA, 8-57 
OUTLINE 8, NOTE CE-

9371111 
TENT. DATA I, 4-58 
TENT. DATA 2. 4-58 
RATING CHART 92CS-9449 
DATA, 4-58 
TENT. DATA 1, 4-58 
TENT. DATA 2, 4-58 
DATA, 4-58 
TENT. DATA, 4-58 
0011.19E & NOTE CE-

9148112 
DATA, 4-58 
TENT. DATA 1, 4-58 
TENT. DATA 2, 4-58 
OUTLINE & NOTE CE-

9148112 
DATA, 4-58 
TENT. DATA I, 4-58 
TENT. DATA 2, 4-58 
CURVE 92CM-884901 
DATA I, 2-61 
DATA 2, 2-61 
DATA 3, 2-61 
DATA 4, 2-61 
DATA I, 2-61 
DATA 2, 2-61 
DATA I, 2-61 
DATA 2, 2-61 
TENT. DATA I, 8-59 
TENT. DATA 2, 8-59 
TENT. DATA 1, 8-59 
TENT. DATA 2, 8-59 
OUTLINE CE-9993 
CURVE 92CM-9826111 
CURVE 92CM-9828 
CURVES 92CS-9837 & 

92CS-9834 
TENT. DATA, 4-58 
OUTLINE & NOTE CE-

9122E13 
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Index of Types 

2N544 to 2N1069 

• For key to symbols, see sheet Index of Types 1 

Sheet Sheet Type & Date Type e & Date 

2N544.... S CURVES 92CS-9 
111, 514 & 92CS-9515 

S TENT. DATA I, 6-59 
S TENT. DATA 2, 6-59 
S TENT. DATA 3. 6-59 
S SUGGESTED MOUNTING 

ARRANGEMENT CE-10053 
S RATING CHART III 92CM. 

9835 • S CURVE 92CM-982601 
S CURVE 92CM-9828 
S CURVES 92CS-9834 & 

92CS-983081 
29578.... S TENT. DATA I, 9-58 

S TENT. DATA 2, 9-58 
29579.... S TENT. DATA I, 9.58 

S TENT. DATA 2, 9-58 
29580.... S TENT. DATA I, 9-58 

S TENT. DATA 2, 9-58 
2N581... S TENT. DATA, 9-58 

S OUTLINE & NOTE CE-
9371113 

2N582.... S TENT. DATA, 9-58 
S OUTLINE & NOTE CE-

937183 
2M583.... S DATA, 9-58 
2N584.... S DATA, 9-58 
2N585.... S TENT. DATA 1, 9-58 

S TENT. DATA 2, 9-58 
2N586.... S DATA, 2-59 

S OUTLINE & NOTE CE-
9176R3 

111102N591.... S TENT. DATA 1, 11-58 
S TENT. DATA 2, 11-58 

29640.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 
S CURVE 92CM-9758 

2N641.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CM.9107 
S CURVE 92CM-9788 

2N642.... S TENT. DATA I, 6-59 
S TENT. DATA 2. 6-59 
S CURVE 92CM-9107 
S CURVE 92C5- 9784 

2N643.... S TENT. DATA 6-59 
S TENT. DATA 2. 6-59 
S OUTLINE & NOTE CE-

9371R4 
11110 2N644.... S TENT. DATA 1, 6-59 

S TENT. DATA 2, 6-59 

23644.— S OUTLINE & NOTE GE-
937184 

29645.... S TENT. DATA 1. 6-59 
S TENT. DATA 2, 6-59 
S OUTLINE & NOTE CE-

937184 
23647.. S TENT. DATA, 6-59 

S CIRCUIT CE-9843 
S CURVE 92CM-9844 
S CURVE 92CS-9845 

2N649.... S TENT. DATA, 6-59 
S CIRCUIT CE-10059 
S CURVE 92CM-9844 
S CURVE 92CS-9845 

2N706.... S DATA 1, 2-61 
S DATA 2, 2-61 

29706-A.. S DATA, 2-61 
2N1010... S TENT. DATA, 8-59 

S OUTLINE & NOTE CE-
914884 

2N1014... S DATA, 6-59 
2NI023... S DATA I, 3-60 

S DATA 2, 3-60 
S DATA 3, 3-60 
S DATA 4, 3-60 

2N1066... S DATA, 3-60 
2N1067... S TENT. DATA I, 8-59 

S TENT. DATA 2, 8-59 
S SUGGESTED MOUNTING AR-

RANGEMENT & MOUNTING 
CLAMP CE-10011R1. 

10012 
S RATING CHART II 92CS-

10000 & CURVE 92CS-
10002 

S CURVES 92C5- 10003 & 
92CS-10004 

2N1068... S TENT. DATA I, 8-59 
S TENT. DATA 2, 8-59 
S RATING CHART II 92CS-

10027 & CURVE 92CS-
10007 

S CURVES 92C5- 10008 & 
92C5- 10004 

2N1069... S TENT. DATA 1, 8-59 
S TENT. DATA 2, 8-59 
S SUGGESTED MOUNTING AR-

RANGEMENT CE-10038 

S RATING CHART II 92CS-
10028 & CURVE 92CS-

10026 
S CURVES 92CS-10031 & 

92C5- 10034 
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2N1070 to 2N1479 

For key to symbols, see sheet Index of Types 1 • 
Type È' Sheet Type e Sheet 

& Date & Date 

2N1070... S TENT. DATA I, 8-59 
S TENT. DATA 2, 8-59 
S RATING CHART II 92CS-

10028 & CURVE 92CS-
10026 

S CURVES 92C5- 10031 & 
92C5- 10034 

2NI090... S DATA 1, 8-59 
S DATA 2, 8-59 
S OUTLINE & NOTE CE-

9371R4 
S CURVE 92CM-9992 

291091... S DATA 1, 8-59 
S DATA 2, 8-59 
S OUTLINE 8. NOIE CE-

9371R4 
S CURVE 92CM-9994 

2N1092... S TENT. DATA I, 8-59 
S TENT. DATA 2, 8-59 
S RATING CHART I 92CM-

10041R1 
S CURVE 92CM-1004381 
S CURVES 92C5- 10046 & 

92C5- 10010 
2NI099... S DATA I, 2-61 

S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

2NI100... S DATA 1, 2-61 
S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

291169... S DATA I, 9-60 
S DATA 2, 9-60 
S DATA 3, 9-60 
S DATA 4, 9-60 
S DATA 5, 9-60 

2N1170... S DATA, 9-60 
2N1177... S DATA 1, 3-60 

S DATA 2, 3-60 
S DATA 3, 3-60 

2N1178... S DATA, 3-60 
2NI179... S DATA 1, 3-60 

S DATA 2, 3-60 
2N1180... S DATA I, 3.60 

S DATA 2, 3-60 
2N1183... S DATA 1, 3-60 

S DATA 2, 3-60 
S DATA 3, 3-60 
S DATA 4, 3-60 
S DATA 5, 3.60 

091183-A. S DATA I, 3-60 
S DATA 2, 3-60 

2NI183-A. S DATA 3, 3-60 
S DATA 4, 3-60 
S DATA 5, 3-60 • 2NI183-B. S DATA I, 3-60 
S DATA 2, 3-60 
S DATA 3, 3-60 
S DATA 4, 3.60 
S DATA 5, 3-60 

2NI184... S DATA 1, 3-60 
S DATA 2, 3-60 

2N1184- A. S DATA 1, 3-60 • S DATA 2, 3-60 
2N1184- B. S DATA 1, 3-60 

S DATA 2, 3-60 
2NI213... S DATA 1, 6-60 

S DATA 2, 6-60 
S DATA 3, 6-60 
S DATA 4, 6-60 

2N1214... S DATA 1, 6-60 
S DATA 2, 6-60 

2N1215... S DATA I, 6-60 
S DATA 2, 6-60 

2N1216... S DATA 1, 6-60 
S DATA 2, 6-60 
S DATA 3, 6-60 

2NI224... S DATA, 3-60 
2N1225 . S DATA, 3-60 
2N1226... S DATA, 3-60 
2NI300... S DATA 1, 3-60 

S ATA 2. 3-60 
S ATA 3, 3-60 
S ATA 4, 3-60 
S ATA 5, 3-60 

2NI301... S ATA, 3-60 • 291358... S ATA, 2-61 
2NI384... S ATA 1, 9-60 

S ATA 2, 9-60 
S ATA 3, 9-60 
S DATA 4, 9-60 
S DATA 5, 9-60 

2N1395... S DATA I, 3-60 
S DATA 2, 3-60 

2NI396... S DATA I, 3-60 • S DATA 2, 3-60 
2NI397... S DATA 1, 3-60 

S DATA 2, 3-60 
291412... S DATA, 2-61 
2N1425... S DATA I, 3-60 

S DATA 2, 3-60 
2N1426... S DATA I, 3-60 

S DATA 2, 3-60 • 2N1479... S DATA 1, 3-60 
S DATA 2, 3-60 
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2N1479 to 3746 

• 
Type 

For key to symbols, see sheet Index of Types I 

Sheet 
& Date 

201479... S ATA 3, 3-60 • 201480 . S TA 4, 3-60 S ATA, 3-60 
201481.. S ATA 1, 3-60 

S ATA 2, 3-60 
201482. S ATA, 3-60 
201483.. S ATA 1, 3-60 

S ATA 2, 3.60 
S ATA 3, 3-60 
S ATA 4, 3-60 
S DATA 5, 3-60 

241484- S DATA, 3-60 
201485... S DATA 1, 3-60 

S DATA 2, 3-60 
201486... S DATA, 3-60 
241487.. S DATA 1, 3-60 

S DATA 2, 3-60 
S DATA 3, 3-60 
S DATA 4, 3-60 
S DATA 5, 3-60 

201488... S DATA, 3-60 
201489... S DATA 1, 3-60 

S ATA 2, 3-60 
201490... S ATA, 3-60 
201491... S ATA 1, 6-60 

S ATA 2, 6-60 
S ATA 3, 6-60 
S ATA 4, 6-60 
S ATA 5, 6-60 

201492.. S ATA, 6-60 
241493.. S ATA, 6-60 
201511... S ATA 1, 9-60 

• S ATA 2, 9-60 S ATA 3, 9-60 

S ATA 4, 9-60 

• 

• 

Type Sheet 
& Date 

201512... S DATA, 9-60 
201513... S DATA 1, 9-60 

S DATA 2, 9-60 
201514... S DATA, 9-60 
201524... S DATA 1, 9-60 

S DATA 2, 9-60 
S DATA 3, 9-60 

201525... S DATA, 9-60 
241526... S DATA 1, 9-60 

S DATA 2, 9-60 
201527... S DATA, 9-60 
201631... S DATA I, 9-60 

S DATA 2, 9-60 
S DATA 3, 9-60 

201632... S DATA, 9-60 
201633... S DATA I, 9-60 

S DATA 2, 9-60 
S DATA 3, 9-60 

201634... S DATA, 9-60 
201635... S DATA I, 9-60 

S DATA 2, 9-60 
S DATA 3, 9-60 

201636... S DATA, 9-60 
201637... S DATA I, 9-60 

S DATA 2, 9-60 
S DATA 3, 9-60 

241638... S DATA I, 9-60 
S DATA 2, 9-60 
S DATA 3, 9-60 

201639... S DATA, 9-60 
201683... S DATA, 9-60 
3746  S DATA 1, 2-61 

S DATA 2, 2-61 
S DATA 3, 2-61 
S DATA 4, 2-61 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. L 

INDEX OF 

TYPES 3 

2-61 





Index of Types 

Supplement 

ADDITIONS AND REVISIONS 

For key to symbols, see sheet Index of Types 1 

Type Sheet 
& Date 

2N414.... S DATA 1, 4-61 
S DATA 2, 4-61 

2N497.... S DATA 1. 4-61 
S DATA 2, 4-61 

2N578.... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2N579.... S DATA, 4-61 
2N588.... S DATA, 4-61 
2N656.... S DATA, 4-61 
2N794.... S DATA, 4-61 
2N795.... S DATA, 4-61 
2N796.... S DATA, 4-61 
2N130D... S DATA 1, 4-61 

S DATA 2, 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 

2N130".... S DATA 1, 4-61 
S DATA 2. 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 
S DATA 5, 4-61 

2N1319... S DATA 1, 4-61 

Type Sheet 
& Date 

2NI319... S DATA 2, 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 
S DATA 5, 4-61 

2N1384... S DATA I. 4-61 
S DATA 4, 4-61 

2NI450... S DATA 1, 4-61 
S DATA 2, 4-61 

2N1683... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 

2NI700... S DATA I, 4-61 
S DATA 2, 4-61 

2NI701... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2NI702... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2NI703... S DATA 1. 4-61 
S DATA 2, 4-61 

DELETIONS 

.e e Sheet '..7 Sheet TYPE ¿..,... Type 
& Date e & Date 
e .3 

2N105.... S TENT. DATA 1. 6-56 2N457.... S CURVE 92CM-9828 

S TENT. DATA 2, 6-56 S CURVES 92CS-9837 & 
S CURVE 92CM-857281 92CS-9834 

S CURVE 92CM-8581R1 2N544.... S TENT. DATA, 4-58 
S CURVE 92CM-8576R1 S OUTLINE & NINE CE-
S CURVE 92CM-857381 912283 

2N247.... S TENT. DATA 1, 12-56 S CURVES 92CS-9514 & 
S TENT. DATA 2, 12-56 92CS-9515 
S CURVES 9201.9106R1 2N561.... S TENT. DATA 1, 6-59 

2N331.... S TENT. DATA 1, 6-59 S TENT. DATA 2, 6-59 
S TENT. DATA 2, 6-59 S TENT. DATA 3, 6-59 
S CURVE 92CS-9596 S SUGGESTEDMOUNTINGAR-
S CURVES 92CS-9622 & RANGEMENT CE-10053 

92CS-9621 S RATING CHART III 92CM-
2N456.... S TENT. DATA I, 8-59 9835 

S TENT. DATA 2, 8-59 S CURVE 92CM-982681 
2N457.... S TENT. DATA 1, 8-59 S CURVE 92CM-9828 

S TENT. DATA 2, 8-59 S CURVES 92CS-9834 & 
S OUTLINE CE-9993 92C5- 9830R1 
S CURVE 92CM-982601 2N640.... S TENT. DATA 1, 6-59 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

INDEX 

SUPPLEMENT 
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Index of Types 

Supplement 

DELETIONS 

Type 

For key to symbols, see sheet Index of Types 1 

Sheet 

C. & Date 

2N640.... S TENT. DATA 2. 6-59 
S CURVE 92011-9107 
S CURVE 92CN-9758 

2N641.... S TENT. DATA 1, 6-59 
S TENT. DATA 2. 6-59 
S CURVE 92CM-9107 

Type 
Sheet 
& Date 

2N641.... S CURVE 92CN-9788 
29642.— S TENT. DATA 1, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92C11-9107 
S CURVE 92CS-9784 

2N1014... S DATA, 6-59 

DISCONTINUED TYPES 

The following types have been discontinued. To indicate this fact 
for your future reference please place a large dot ( 10 ) after each of the 
typee in the Type column of the Index- of- Types sheets. 

29105 29457 29641 
20247 29544 29642 
2N331 29561 291014 
20456 29640 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Index of Types 

Supplement 
4111.11•1•1•111 ,i• 

ADDITIONS AND REVISIONS 

• 

• 

• 

• 

• 

For key to symbols, see sheet Index of 

Sheet 
Type 44 á Date 

IN248C, 
1N24811C. S DATA 1. 6-61 

S DATA 2. 6-61 
S DATA 3, 6-61 

11024801C.. S See 112690, 11289118 
sheets 

118249C, 
UN2490C. S DATA, 6-61 

114249PC.. S See 112490, 111249110 
sheet 

124250C, 
1N250RC. S DATA, 6-61 

1142500C.. S See / X2500, 1125010 
sheet 

1101195A, 
1141195944 S DATA, 6-61 

1941195944. S See 1111954, 111195RA 
sheet 

1141196A, 
1011196RA S DATA, 6-61 

1191196RA. S See 1111961, 11119684 
sheet 

1191197A, 
1N11970A S 

1141197RA. S 

1141198A, 
1141198944 S 

11141198RA. S 

1141199A, 
0.411944flA S 

S 
S 

1N/199RA. S 

DATA, 6-61 
See 1111994 19119781 

sheet 

DATA, 6-61 
See 1111984, 11119814 

sheet 

DATA 1, 6-61 
DATA 2, 6-61 
DATA 3, 6-61 
See 1111994. 1111199RA 

sheets 
14412011A, 
1111200RA S DATA, 6-61 

INI200RA. S See 1112004 51120084 
sheet 

11.11202A, 
141202RA S DATA, 6-61 

11.4.120211A. S See 1112024, 11120211.4 
sheet 

801203A, 
IN120311A S DATA, 6-61 

1141203RA. S See 1112034, 11120384 
sheet 

UN1204A, 
1141204RA S DATA, 6-61 

1912114RA. S See 1112044 111204114 
sheet 

.e 
Type 

TyPes 

Sheet 
8, Date 

1N1205A, 
1N1205RA S DATA, 6-61 

11.41205RA. S See 1112054, 11120584 
sheet 

1NI206A, 
UN1206RA S ATA, 6-61 
1N1206RA. S ce 1112064, 11120884 

sheet 
UN3193... S ATA 1, 6-61 

S ATA 2, 6-61 
S ATA 3, 6-61 

1143194... S ATA I, 6-61 
S ATA 2, 6-61 

IN3195... S ATA, 6-61 
1N3196... S ATA, 6-61 
2N269.... S ATA 1, 6-61 

S ATA 2, 6-61 
2N384.... S ATA 1, 6-61 

S ATA 2, 6-61 
29404.- S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5. 6-61 
S DATA 6, 6-61 

2N404A... S DATA I, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 

2N414.... S DATA I, 4-61 
S DATA 2, 4-61 

2N497.... S DATA 1, 4-61 
S DATA 2, 4-61 

2N578.... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

29579.... S DATA, 4-61 
2N580.... S DATA, 4-61 
2N581.... S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 

2N582.... S DATA 1, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 

2N583.... S DATA 1, 6-61 
S DATA 2, 6-61 

2N584.... S DATA 1, 6-61 
S DATA 2, 6-61 

2N656.... S DATA, 4-61 
2N705.... S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6.61 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N.1. 
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Supplement 

ADDITIONS AND REVISIONS 

For key to symbols, see sheet Index of Types 

Type 
Sheet 
& Date 

2N705.... S DATA 5, 6-61 
S DATA 6, 6-61 

2N7I0.... S DATA I, 6-61 
S DATA 2, 6-61 
S DATA 3, 6.61 
S ATA 4, 6-61 

2N711.... S ATA 1, 6-61 
S ATA 2, 6-61 

2N794.... S ATA, 4-61 
2N795.... S ATA, 4-61 
2N796.... S ATA. 4-61 
2NI300 .. S ATA 1, 4.61 

S ATA 2, 4-61 
S ATA 3, 4.61 
S ATA 4, 4-61 

2NI301... S ATA 1, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 
S ATA 4, 4-61 
S ATA 5. 4-61 

2N1319... S ATA I, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 
S ATA 4, 4-61 
S ATA 5, 4.61 

2N1384... S ATA I, 4-61 
S ATA 4, 4.61 

2N1450... S ATA I, 4-61 
S ATA 2, 4-61 

2N1479... S ATA I, 6-61 
S ATA 2, 6-61 
S ATA 3, 6-61 
S ATA 4, 6-61 

2N1481... S ATA 1, 6-61 
S ATA 2, 6-61 

2NI482... S ATA 1, 6-61 
S ATA 2, 6-61 
S ATA 3, 6-61 
S ATA 4, 6-61 
S ATA 5, 6-61 

2NI485... S ATA I, 6-61 
S ATA 2, 6-61 

2NI487... S ATA I, 6-61 
S DATA 2, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 

Type •:e Sheet 
00 & Date 

2NI489... S DATA 1, 6-61 
S DATA 2, 6-61 

2NI491... S DATA 1, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 

2N1511... S DATA 1, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 

2N1513... S DATA 1, 6-61 
S DATA 2, 6-61 

2NI683... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 

2N1700... S DATA I, 4-61 
S DATA 2, 4-61 

2NI701... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2N1702... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2NI703... S DATA 1, 4-61 
S DATA 2, 4-61 

2N1768... S DATA I, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 

2NI769... S DATA, 6-61 
2N1905... S DATA I, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 

2N1906... S DATA I, 6-61 
S DATA 2, 6.61 
S DATA 3, 6.61 
S DATA 4, 6-61 
S DATA 5, 6-61 

2N2015... S DATA 1, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 

2N2016... S DATA, 6-61 

RADIO CORPORATION OF AMERICA 
Semiconductor 1. Materials Division Somerville, N. J. 
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For key to symbols, see sheet Index of Types 

,e Sheet 
Type & Date 

29105.. . S TENT. DATA 1, 6-56 
S TENT. DATA 2, 6-56 
S CURVE 92CM-8572R1 
S CURVE 92CM-8581R1 
S CURVE 92C9- 8576R1 
S CURVE 92CM-8573R1 

29247.... S TENT. DATA I, 12-56 
S TENT. DATA 2, 12-56 
S CURVES 92CM-9106R1 

29331.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CS-9596 
S CURVES 92CS-9622 & 

92CS-962I 
29456.... S TENT. DATA 1, 8-59 

S TENT. DATA 2, 8-59 
29457.... S TENT. DATA I, 8-59 

S TENT. DATA 2, 8-59 
S OUTLINE CE-9993 
S CURVE 92G149826R1 
S CURVE 92CM-9828 
S CURVES 92CS-9837 & 

92CS-9834 
29544.... S TENT. DATA, 4-58 

S OUTLINE & NOTE CE-
9122R3 

Type .se Sheet 
& Date 

29544.... S CURVES 92CS-9514 & 
92C5-95 15 

29561.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S TENT. DATA 3, 6-59 
S SUGGESTED MOUNTING AR-

RANGEMENT CE-10053 
S RATING CHART III 92CW 

9835 
S CURVE 92CM-9826R1 
S CURVE 92CM-9828 
S CURVES 92CS-9834 & 

92CS-9830R1 
29640.... S TENT. DATA 1, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 
S CURVE 92CM-9758 

29641.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 

29641.... S CURVE 92CM-9788 
29642.... S TENT. DATA 1, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 
S CURVE 92CS-9784 

291014... S DATA, 6-59 

DISCONTINUED TYPES 

The following types have been discontinued. To indicate this fact 
for your future reference please place a large dot (a) after each of the 
types in the Type column of the Index- of- Types sheets. 

29105 29457 29641 
29247 29544 2N642 
29331 29561 291014 
29456 29640 3746 

(7r) RADIO CORPORATION OF AMERICA 
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ADDITIONS AND REVISIONS 

i'or key to symbols, see sheet Index of Tyt,es 

Type e> Sheet 
& Date 

10248C, 
132480C. S DATA I, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 

1N248BC.. S See 112119C, 1112,19RC 

sheets 
IN249C, 
114249BC. S DATA, 6-61 

11424911C.. S See 11209C, 111249RC 
sheet 

110250C, 
1N25041C. S DATA. 6-61 

10250BC.. S See 11250C, 1825ORC 
sheet 

1N119SA, 
U41195RA S DATA, 6.61 

D41195RA. S See 1111954. 11119564 

sheet 
1N119eA, 
101196BA S DATA, 6-61 
UNI196BA. S See 1111964, 11119661 

sheet 
101197A, 
1N119711A S DATA, 6-61 

1101191BA. S See 1611974 111197RA 
sheet 

101198A, 
U41198BA S DATA, 6.61 

141198BA. S See 1911984, 111198RA 
sheet 

1N1199A, 
114119911A S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 

IN115911A. S See 1111994, 111199RA 
sheets 

1141260A, 
U/1200BA S DATA, 6-61 

IN120011A, S See 1112004, 11120014 

sheet 
1N1202A, 
1N1202BA S DATA, 6-61 

101202BA. S See 1112021, 11120264 

sheet 
1141203A. 
IN/203MA S DATA, 6-61 

1N12038A. S See 1112034, 11120364 
sheet 

101204A, 
U41204BA S DATA, 6.61 

10120404. S See 1115004, 11120014 

sheet 

Type Sheet 
& Date 

1841205A, 
1N1205RA S DATA, 6-61 

IN120511A. S See 1112054 11120561 
sheet 

1N1206A, 
1141206RA S DATA, 6-61 

13120636. S See 1112061, 16120891 
sheet 

IN1612, 
1316123. S DATA I, 8-61 

S DATA 2, 8-61 
11416123.. S See 111612, 11116128 

sheet 
131613, 
1N161311. S DATA, 8-61 

1016138.. S See 111613, 1116136 

sheet 
101614, 
111161411. S DATA, 8-61 

101614B.. S See 181614, 11161011 

sheet 
131615, 
1316153. S DATA, 8-61 
IN16158.. S See 181615, 1116156 

sheet 
1141616, 
IN16168. S DATA, 8-61 

IN161611.. S See 111616, 111616R 

sheet 
133193... S DATA 1, 8-61 

S DATA 2, 8-61 
S DATA 3, 8-61 

133194.., S DATA I, 8-61 
S DATA 2, 8-61 
S DATA 3, 8-61 
S DATA 4, 8-61 

183195... S DATA 1, 8-61 

S DATA 2, 8-61 
S DATA 3, 8-61 

133253... S DATA, 8-61 
133254... S DATA, 8-61 (On 183253 

sheet) 
183255... S DATA, 8-61 (On 183253 

sheet) 
183256... S DATA, 8-61 (On 183253 

sheet) 
2DG001... S DATA 1, 8-61 

S DATA 2, 8-61 
S DATA 3, 8-61 

2N173... S DATA 1, 8-61 
S DATA 2, 8-61 
S DATA 3, 8-61 

RADIO CORPORATION OF AMERICA 
ire Semiconductor & Materials Division Somerville, N. J. 

INDEX 
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index of Types 

Supplement 

ADDITIONS AND REVISIONS 

For key to symbols, see sheet Index of Types 

.e 
Type 

Sheet 
& Date 

29174.... S DATA I, 8-61 
S DATA 2, 8-61 
S DATA 3, 8-61 

2N269.... S DATA I, 6-61 
S DATA 2, 6-61 

2N277.... S DATA I, 8-61 
S DATA 2, 8-ol 
S DATA 3, 8-61 

23278.... S DATA I. 8-61 
S DATA 2, 8-61 

2N384.... S DATA 1, 6-61 
S DATA 2, 6-61 

23404.... S DATA I, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 
S DATA 6, 6-61 

See also 390?/2140U 
2N404A... S DATA 1, 6-61 

S DATA 2, 6.61 
S DATA 3, 6-61 

29414.... S DATA 1, 4-61 
S DATA 2, 4-61 

23441.... S DATA 1, 8-61 
S DATA 2, 8-61 
S DATA 3, 8-61 

2N442.... S DATA 1, 8-61 
S DATA 2, 8-61 

23443.... S DATA 1, 8-61 
S DATA 2, 8-61 

23497.... S DATA 1, 4-61 
S DATA 2, 4-61 

2N578.... S DATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 

2NS79..., S DATA, 4-61 
23580.... S DATA, 4-61 
29581.... S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 

2N582.... S DATA 1, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 

29583.... S DATA I, 6-61 
S DATA 2, 6-61 

29584.... S DATA 1, 6-61 
S DATA 2, 6-61 

29656.... S DATA, 4-61 
29696.... S DATA I, 8-61 

S DATA 2, 8-61 
2N697.... S DATA, 8-61 

Type e Sheet 
& Date 

29705.... S ATA I, 6.61 
S ATA 2, 6.61 
S ATA 3, 6-61 
S ATA 4, 6-61 
S ATA 5, 6-61 
S ATA 6, 6-61 

23708._ S ATA 1, 8-61 
S ATA 2, 8-61 
S ATA 3, 8-61 

29710.... S ATA 1, 6-61 
S ATA 2, 6-61 
S ATA 3, 6-61 
S ATA 4, 6-61 

2N711.... S ATA 1, 6-61 
S ATA 2, 6-61 

2N794.... S ATA, 4-61 
2N795.... S ATA, 4-61 
2N796.... S ATA, 4-61 
2N828.... S ATA 1, 8-61 

S ATA 2, 8-61 
S ATA 3, 8-61 
S ATA 4, 8-61 

2N1099... S ATA 1, 8-61 
S ATA 2, 8-61 

2N1100... S ATA 1, 8-61 
S ATA 2, 8-61 
S ATA 3, 8-61 

2N1300... S ATA 1, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 
S ATA 4, 4-61 

2N1301... S ATA I, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 
S ATA 4, 4-61 
S ATA 5, '4-61 

2N1319... S ATA 1, 4-61 
S DATA 2, 4-61 
S DATA 3, 4-61 
S DATA 4, 4-61 
S DATA 5, 4-61 

2N1358... S DATA, 8-61 
2N1384... S DATA 1, 4-61 

S DATA 4, 4-61 
2N1412... S DATA, 8-61 
2N1450... S DATA 1, 4-61 

S DATA 2, 4-61 
2NI479... S DATA 1, 6-61 

S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 

2NI481... S DATA 1, 6-61 

RADIO CORPORATION OF AMERICA 
Semiconductor d Materials Division Somerville, N. J. 
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ADDITIONS AND REVISIONS 

For key to symbols, see sheet Index of Types 

Type 
Sheet 

& Sate 

2N1481.. S DATA 2, 6-61 

2NI482... S DATA 1, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5, 6-61 

2NI485... S ATA I, 6.61 
S ATA 2, 6-61 

281487.., S ATA I, 6-61 
S ATA 2, 6-61 
S ATA 4, 6-61 
S ATA 5, 6-61 

281489... S ATA 1, 6-61 
S ATA 2, 6-61 

281491._ S ATA 1, 6.61 
S ATA 4, 6-61 
S ATA 5, 6-61 

2NI492... S ATA, 8-61 
2NI493.. S ATA, 8-61 
2N1511.. S ATA I, 6-61 

S ATA 2, 6-61 
S ATA 3, 6.61 
S ATA 4, 6-61 

2N1513... S ATA 1, 6-61 
S ATA 2, 6-61 

2N1613,., S ATA 1. 8-61 
S ATA 2, 8-61 
S ATA 3, 8-61 
S ATA 4, 8-61 
S ATA 5, 8-61 
S ATA 6, 8-61 

2NI683... S ATA 1, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 
S ATA 4, 4-61 

2N170a... S ATA I, 4-61 
S ATA 2, 4.61 

2N1701... S ATA 1, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 

281702... S ATA I, 4-61 
S ATA 2, 4-61 
S ATA 3, 4-61 

2NI703... S ATA 1, 4-61 
S ATA 2, 4-61 

281708... S ATA 1, 8-61 

Type c 
Sheet 

.1 Date 

2N1708... S DATA 2, 8-61 
S DATA 3, 8-61 

2NI768... S DATA I, 6-61 
S DATA 2, 6-61 
S DATA 3, 6-61 
S DATA 4, 6-61 
S DATA 5, 6.61 

2NI769... S DATA. 6.61 
281905... S DATA I, 6-61 

S ATA 2, 6-61 
S ATA 3, 6-61 

2NI906... S ATA I, 6-61 
S ATA 2, 6-61 
S ATA 3, 6-61 
S ATA 4, 6-61 
S ATA 5, 6-61 

2N2015... S ATA I, 6.61 
S ATA 2, 6-61 
S ATA 3, 6-61 
S ATA 4, 6-61 
S ATA 5, 6-61 

2N2016... S ATA, 6-61 
2N2102... S ATA I, 8-61 

S ATA 2, 8-61 
S ATA 3, 8-61 
S ATA 4, 8.61 
S ATA 5, 8-61 
S ATA 6, 8-61 

3D6001... S ATA I, 8-61 
S ATA 2, 8-61 

3907/ 
2N404.., S ATA 1, 8-61 

S ATA 2, 8-61 
S ATA 3, 8-61 

CRI01.... S ATA I, 8-61 
S ATA 2, 8-61 
S ATA 3, 8.61 

cam.... S ATA, 8-61 
CRI03.... S ATA, 8-61 
CR104.... S ATA, 8-61 
CRI05.... S ATA, 8-61 
CR106.... S ATA, 8-61 
CRI07.... S ATA, 8-61 
CR108.... S ATA, 8-61 
CRI09.... S ATA, 8.61 
CR110.... S ATA, 8-61 

RADIO CORPORATION OF AMERICA 
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& Date 

29105.... S TENT. DATA 1. 6-56 
S TENT. DATA 2, 6-56 
S CURVE 92CM-8572R1 
S CURVE 92CM-8581R1 
S CURVE 92CM-8576R1 
S CURVE 9201-8573R1 

29247.... S TENT. DATA 1, 12-56 
S TENT. DATA 2, 12-56 
S CURVES 92CM-9106R1 

29331.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CS-9596 
S CURVES 92CS-9622 8. 

92CS-9621 
29456.... S TENT. DATA 1, 8-59 

S TENT. DATA 2, 8-59 
29457.... S TENT. DATA I, 8-59 

S TENT. DATA 2, 8-59 
S OUTLINE CE-9993 
S CURVE 92C949826R1 
S CURVE 92CM-9828 
S CURVES 92CS-9837 8. 

92CS-9834 
29544.... S TENT. DATA, 4-58 

S OUTLINE & NOTE CE-
9122R3 

Type 
.0 Sheet 

& Date 
co 

29544.... 5 CURVES 92CS-9514 & 
92C5-95 15 

29561.... S TENT. DATA 1, 6-59 
S TENT. DATA 2, 6-59 
S TENT. DATA 3, 6-59 
S SUGGESTED MOUNTING AR. 

RANGEMENT CE-10053 
S RATING CHART III 92CM-

9835 
S CURVE 92C9- 9826R1 
S CURVE 92CM-9828 
S CURVES 92CS-9834 & 

92CS-9830R1 
29640.... S TENT, DATA 1, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 
S CURVE 92CM-9758 

29641.... S TENT, DATA 1. 6-59 
S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 

219641.... S CURVE 92CM-9788 
2N642..., S TENT. DATA 1, 6-59 

S TENT. DATA 2, 6-59 
S CURVE 92CM-9107 
S CURVE 92CS-9784 

291014... S DATA, 6-59 

DISCONTINUED TYPES 

The following types hare been discontinued. To indicate this fact 
for your future reference please place a large dot (n) after each cf the 
types in the Type column of the Index- of-Types sheets. 

29105 29457 29641 
29247 29544 29642 
29331 29561 291014 
29456 29640 3746 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Type 
Sheet 

& Date 

181183A, 
181183114 7. DATA 1, 2-62 

S DATA 2, 2-62 
S DATA 3, 2-62 

181183RA. See 1111834, 1111183RA 
sheet 

181184A, 
1811848A S DATA, 2-62 

1.141184RA. See 111118,1A, 11118sRA 
sheet 

181186A, 
1811868A S DATA, 2-62 

1811861U. See 1811884, 1111188RA 
skeet 

181187, 
1811878. S DATA 1, 2-62 

S DATA 2, 2-62 
S DATA 3, 2-62 

1811878. See 111187, 111187R 
sheet 

181188, 
18118811. S DATA, 2-62 

181188... See 181188, 1811888 
sheet 

181189, 
1811898. S DATA, 2-62 

181189... See 111189, 181189R 
sheet 

Type e 
Sheet 

& Date 

181190, 
18119011. S DATA, 2-62 

181190... See 181190, 11111,901 
sheet 

28398A... S DATA I, 2-62 
S DATA 2, 2-62 

28955..., S DATA 1, 2-62 
S DATA 2, 2-62 
S DATA 3, 2-62 
S DATA 4, 2-62 
S DATA 5, 2-62 

281708... S DATA I, 2-62 
S DATA 2, 2-62 
S DATA 3, 2-62 
S DATA 4, 2-62 
S DATA 5, 2-62 
S DATA 6, 2-62 
S DATA 7, 2-62 

282205... S DATA, 2-62 
282206... S DATA 1, 2-62 

S DATA 2, 2-62 
S DATA 3, 2-62 
S DATA 4, 2-62 
S DATA 5, 2-62 
S DATA 6, 2-62 
S DATA 7, 2-62 
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ADDITIONS AND REVISIONS 

For key to symbols, see sheet Index of Types 1 

-es Sheet / Sheet 
Type e ¿ Date Type e E Date 

Ill, e 
183754... S DATA 1, 8-62 282475... S DATA 1, 8-62 

S DATA 2, 8-62 S DATA 2, 8-62 
183755... S DATA, 8-62 S DATA 3, 8-62 
183756... S DATA 1, 8-62 S DATA 4, 8-62 

S DATA 2, 8-62 S DATA 5, 8-62 
183847... S DATA 1, 8-62 S DATA 6 , 8-62 111,  S DATA 2, 8-62 S DATA 7 , 8-62 
183848... S DATA, 8-62 2N247 6... S DATA 1, 8-62 
183849... S DATA, 8-62 S DATA 2, 8-62 
183850... S DATA, 8-62 S DATA 3, 8-62 
183851... S DATA, 8-62 S DATA 4, 8-62 
183852... S DATA, 8-62 2N2477... S DATA 1, 8-62 

183853... S DATA, 8-62 S DATA 2, 8-62 
183854... S DATA, 8-62 282482... S DATA 1, 8-62 
183855- S DATA, 8-62 S DATA 2, 8-62 
183856- S DATA, 8-62 S DATA 3, 8-62 
183857... S DATA, 8-62 S DATA 4, 8-62 
183858... S DATA, 8-62 S DATA 5, 8-62 
183859... S DATA, 8-62 CR101.... S DATA 1, 8-62 
183860... S DATA, 8-62 S DATA 2, 8-62 
183861... S DATA 1, 8-62 S DATA 3, 8-62 

S DATA 2, 8-62 S DATA 4, 8-62 
183862... S DATA, 8-62 CR102.... S DATA, 8-62 
183863... S DATA, 8-62 CR103.... S DATA, 8-62 
2N398... S DATA, 8-62 CR104.... S DATA 1, 8-62 
28398A... S DATA 1, 8-62 S DATA 2, 8-62 

S DATA 2, 8-62 CR105.... S DATA 1, 8-62 

283988... S DATA 1, 8-62 S DATA 2, 8-62 
S DATA 2, 8-62 CR106.... S DATA 1, 8-62 
S DATA 3, 8-62 S DATA 2, 8-62 

28709.... S DATA 1, 8-62 CR107.... S DATA 1, 8-62 
S DATA 2, 8-62 S DATA 2, 8-62 

28955.... S DATA 1, 8-62 CR108.... S DATA 1, 8-62 
S DATA 2, 8-62 S DATA 2, 8-62 

28955A... S DATA 1. 8-62 CR109.... S DATA 1, 8-62 
S DATA 2, 8-62 S DATA 2, 8-62 
S DATA 3, 8-62 CR110.... S DATA 1, 8-62 
S DATA 4, 8-62 S DATA 2, 8-62 
S DATA 5, 8-62 CR201.... S DATA 1, 8-62 
S DATA 6, 8-62 S DATA 2, 8-62 

281853... S DATA 1, 8-62 S DATA 3, 8-62 
S DATA 2, 8-62 CR203.... S DATA, 8-62 
S DATA 3, 8-62 CR204.... S DATA, 8-62 

281854... S DATA 1, 8-62 CR206.... S DATA, 8-62 
S DATA 2, 8-62 CR208.... S DATA, 8-62 

2N2273... S DATA 1, 8-62 CR210.... S DATA, 8-62 
S DATA 2, 8-62 CR212.... S DATA, 8-62 

RADIO CORPORATION OF AMERICA 
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Application Guide for RCA TRANSISTORS 

AUDIO-FREQUENCY APPLICATIONS 

SMALL SIGNAL-- Class A 

2N104 2N215 2N220 2N1010 
2N175 

DRIVER 

2N405 2N406 2N59 1 

LARGE SIGNAL--Classes A and 

2N109 2N270 2N408 
2N217 2N407 2N647 

2N649 

POWER AMPLIFIER 

Dissipations— up to 11.9 Watts 

•2N497 •2N699 e2N109 2 e2N1613 
•2N656 

Dissipations- 5 to LI9.9 Watts 

2N176 2N1183 •2N1480 e2N1700 
2N30 1 2N118 3A •2N148 1 e2N170 1 

2N30 lA 2N1183B •2N148 2 e2N1768 
2N351 2N1184 •2N148 3 e2N1769 
2N376 2N118 4A •2N1484 e2N2102 

e2N 1067 2N118 4B •2N148 5 e2N2270 
•2N1068 e2N1479 •2N1486 

DissiPations-50 Watts and Higher 

2N17 3 •2N1069 •2N1488 •2N1702 

2N174 •2N1070 •2N1489 e2N1703 
2N277 2N1099 e2N 1490 2N1905 
2N278 2N1100 •2N15 11 2N1906 
2N441 2N1358 •2N15 12 e2N2015 

2N442 2N1412 •2N1513 e2N20 16 
2N443 •2N1487 •2N1514 

• Silicon type. 

RADIO-FREQUENCY APPLICATIONS 

VHF AMPLIFIER 

2N38 4 2N1177 2N 1396 e2N149 1 
2N1023 2N1225 2N1397 •2N1492 
2N1066 *2N1493 

HF AMPLIFIER 

2N27 4 
2N370 
2N 384 

*2N708 
2N1023 

MI XER 

2N274 
2N37 2 

2N384 

OSC I LLATOR 

2N274 
2N371 

2N38 4 

CONVERTER 

2N140 
2N219 
2N 274 
2N37 4 

2N 384 
2N411 

IF AMPLIFIER 

2N139 
2N218 
2N27 4 
2N37 3 

2N384 
2N409 

• Silicon type. 

2N1066 2N139 5 •2N1492 
2N1224 2N1396 e2N1493 
2N1225 2N 1397 2N1631 
2N1226 •2N149 1 2N1632 

2N1637 

2N1023 2N1224 2N1395 
2N1066 2N1225 2N1396 

2N1179 2N1226 2N1397 

2N1023 2N1224 2N1395 
2N1066 2N1225 2N1396 
2N1178 2N1226 2N1397 

2N412 2N1226 2N1526 
2N10 23 2N1395 2N1527 
2N1066 2N1396 2N1635 
2N1224 2N1397 2N1636 
2N1225 2N1426 2N1639 

2N410 2N1225 2N1425 
2N1023 2N1226 2N1524 

2N1066 2N1395 2N1525 
2N 1180 2N1396 2N1633 

2N1224 2N1397 2N1634 
2N1638 

COMPUTER SWITCHING APPLICATIONS 

Stage Delays Greater 

2N398 2N398A 

than 300 Nanoseconds 

2N586 

Stage Delays of 100 to 300 Nanoseconds a 

2N269 2N580 
2N388 2N58 1 
2N388A 2N582 

2N404 2N58 3 

2N 404A 2N584 
2N414 2N58 5 
2N578 2N1090 
2N579 

Stage Delays of 30 

•2N696 2N796 
•2N697 2N1213c 
2N794 2N1214c 

2N795 

Stage Delays of 10 

2N643 e2N706 
2N6 44 e2N706A 
2N645 e2N708 
2N705 

Stage Delays of 5 

2N955 

a 

2N109 1 2N1306 
2N1169b 2N1307 

2N1170b 2N1308 
2N1302 2N1309 

2N130 3 2N1319b 
2N1304 2N1605 
2N1305 2N1605A 

3907/2N404 

to 100 Nanosecondsa 

2N1215c 
2N1216c 
2N1300 

2N130 1 
2N138 4 
2N168 3 

to 30 Nanoseconds a 

2N7 10 2N1450 
2N7 11 •2N1708 
2N8 28 e2N220 5 

•2N2206 

to 10 Nanosecondsa 

a 
Measured in resistor- capacitor- transistor 
logic circuit except for drift- transistor 
types 2N643, 2N644, 2N645, and 2N1450 which 
are measured in transistor-currerkt-steering 
logic circuit. Nanoseconds = 10 seconds. 

Bidirectional type. 
C , Thyristor type. 

• Silicon type. 
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POWER SWITCHING APPLICATIONS MILITARY-SPECIFICATION TYPES 

Dissipations— Up to 4.9 Watts 

1,2N497 •2N699 e2N1092 e2N16 13 
e2N656 

Dissipations-- 5 to g9.9 Watts 

1,2N1067 2N1184A 62N1482 gb2N1700 

e2N1068 2N118 4B e2N148 3 e2N1701 
2N1183 e2N1479 •2N1484 02N1768 
2N1183A 62N1480 1b2N1485 1,2N1769 
2N118 3B 4,2N148 1 1,2N1486 d'2N2102 

2N118 4 ge2N2270 

Dissipations--50 Watts and Higher 

2N173 e2N1069 e2N1488 62N1702 

2N174 4,2N1070 e2N1489 4)2N170 3 
2N277 2N1099 d'2N1490 2N1905 

2N278 2N1100 4,2N1511 2N1906 
2N441 2N1358 gb2N15 12 gi2N20 15 
2N442 2N1412 ge2N15 13 e2N20 16 
2N443 e2N1487 e2N1514 

• Silicon type. 

JAN- 2N220 

USA- 2N274 

USA- 2N384 

USA- 2N706 

USA- 2N1183 
USA-2N1183A 
USA-2N1183B 
USA- 2N1184 

USA-2N1184A 

USA-2N1184B 

USA- 2N1358 

USAF- 2N404 

Meets MIL-T-19500/1 

dated Jan. 14, 1957 

Meets MIL-T-19500/26 ( Sig C) 

dated Oct.3, 1957 

Meets MIL-T-19500/27 ( Sig Cl 
dated Oct. 14, 1957 

Meets M1L-S-19500/120 ( Sig Cl 
dated June 2, 1960 

Meet MIL-S-19500/143 ( Sig C) 
dated Oct. 10, 1960 

Meets MIL-S-19500 ( Sig C) 

dated June 9, 1961 

Meets MIL-T-19500/20 USAF 
dated July 23, 1957 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Application Guide for RCA TRANSISTORS 

AUDIO-FREQUENCY APPLICATIONS RADIO-FREQUENCY APPLICATIONS 

SMALL SIGNAL--Class A VHF AMPLIFIER 

2N104 2N215 2N220 2N1010 2N384 2N1177 2N1396 6 2N1491 
2N175 2N1023 2N1225 2N1397 ob2N1492 

DRIVER 2N1066 62N1493 

2N405 2N406 2N591 HF AMPLIFIER 

LARGE SIGNAL--Classes A and B 

2N109 2N270 2N408 2N649 
2N217 2N407 2N647 

POWER AMPLIFIER 

Dissipations— UP to 11.9 Watts 

•2N497 •2N656 •2N1092 

Dissipations-5 to 119.9 Watts 

2N176 2N118 3 •2N1479 •2N148 5 
2N30 1 2N118 3A •2N1480 •2N1486 OSC ILLATOR 

2N301A 2N118 3B •2N148 1 •2N1700 2N274 2N102 3 2N 1224 2N139 5 
2N351 2N118 4 •2N148 2 •2N1701 2N37 1 2N1066 2N1225 2N1396 
2N376 2N118 4A •2N148 3 0 2N1768 2N38 4 2N1178 2N1226 2N1397 

•2N1067 2N118 4B •2N148 4 •2N1769 
CONVERTER 

•2N1068 
2N140 2N412 2N 1226 2N1526 

Dissipations-50 Watts and Higher 2N219 2N10 23 2N1395 2N1527 

2N173 •2N1069 •2N1488 1, 2N170 2 2N27 4 2N1066 2N1396 2N1635 
2N174 e2N1070 e2N1489 0 2N170 3 2N374 2N1224 2N1397 2N1636 
2N277 2N1099 e2N1490 2N190 5 2N38 4 2N1225 2N1426 2N16 39 
2N278 2N1100 gle2N15 11 2N1906 2N411 
2N441 2N1358 e2N15 12 e2N20 15 

A 2N442 2N1412 e2N1513 0 2N20 16 IF MPLIFIER 
2N443 •2N1487 •2N1514 2N139 2N410 2N1225 2N1425 

2N218 2N10 23 2N 1226 2N1524 
2N274 2N1066 2N 139 5 2N1525 
2N373 2N1180 2N1396 2N1633 
2N384 2N1224 2N1397 2N1634 
2N409 2N1638 

2N27 4 21'41224 2N1396 •2N1493 
2N370 2N1225 2N1397 2N1631 
2N38 4 2N1226 gb2N 149 1 2N1632 
2N1023 2N1395 •2N1492 2N1637 
2N1066 

• Silicon type. 

MIXER 

2N27 4 2N1023 2N1224 2N1395 
2N372 2N1066 2N1225 2N1396 

2N384 2N1179 2N1226 2N1397 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

APPLICATION GUIDE 
TRANS' STOBS 

8-41 



TRANSISTORS 

COMPUTER SWITCHING APPLICATIONS POWER SWITCHING APPLICATIONS 

Stage Delays Greater than 300 Nanoseconds a 

2N398 2N586 

Stage Delays of 100 to 300 Nanosecondsa 

2N269 2N579 2N58 3 2N1091 
2N404 2N580 2N584 2N1169b 
2N404A 2N58 1 2N585 2N1170b 
2N414 2N58 2 2N1090 2N1319b 

2N578 3907/ 2N404 

Stage Delays of 30 to 100 Nanosecondsa 

2N794 2N934 2N1215c 2N1301 

2N795 2N1213c 2N1216 c 2N138 4 
2N796 2N1214c 2N1300 2N168 3 

Stage Delays of 10 

2N643 2N705 
2N644 1,2N706 
2N645 

to 30 Nanoseconds a 

e2N706 A 2N711 
2N710 2N1450 

a 
Measured in resistor- capacitor- transistor 
logic circuit except for very high speed 
drift- transistor types 2N643, 2N644, 2N645, 
and 2N1450 which are measured in transistor 
current steering logic circuit. Nanoseconds = 
10-9 seconds. 

b • • • Bidirectional type. 

Thyristor type. 

• Silicon type. 

Dissipations— Up to 4.9 Watts 

e2N497 (>2N656 1,2N1092 

Dissipations--5 to 49.9 Watts 

gp2N1067 2N118 4 (>2N1481 e2N 1486 
e2N1068 2N118 4A 02N148 2 e2N1700 
2N118 3 2N118 4B e2N148 3 •2N170 1 
2N118 3A 1,2N1479 e2N148 4 d>2N1768 
2N118 3B 1,2N1480 4,2N1485 1, 2N1769 

Dissipations--50 Watts and Higher 

2N173 1,2N1069 a2N1488 •2N1702 
2N174 •2N1070 •2N1489 •2N 170 3 
2N277 2N1099 •2N1490 2N1905 
2N278 2N1100 1,2N1511 2N1906 

2N441 2N1358 g'2N15 12 ge2N2015 
2N442 2N1412 4)2N15 13 l>2N2016 
2N443 e2N1487 •2N1514 

MILITARY-SPECIFICATION TYPES 

JAN- 2N220 

USA- 2N27 4 

USA- 2N384 

USAF- 2N404 

USA- 2N706 

Meets MIL—T-19500/1 
dated Jan. 14, 1957 

Meets MIL—T-19500/26 ( Sig C) 
dated Oct.3, 1957 

Meets MIL—T-19500/27 ( Sig C) 
dated Oct. ¡ 4, 1957 

Meets MIL—T-19500/20 USAF 
dated July 23, 1957 

Meets M1L—S-19500/120 ( Sig C) 
dated June 2, 1960 

RADIO CORPORATION OF AMERICA 
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Application Guide for RCA SILICON RECTIFIERS 

RECTIFIER APPLICATIONS 

MAXIMUM DC MAXIMUM MAXIMUM 
FORWARD AMPERESa PEAK OPERATING 
at indicated INVERSE TEMPERA-

temperatureb (°C) VOLTS TUREb (°c) 
Forward Currents— UP to 0.750 Ampere 

0.500c <75 
0.500c <75 
0.500 
0.400c 

TA 
TA 

TYPE 

400 100 TA EN1763 
500 100 TA 11\11764 

EN3196 
100 TA IN3256 -,75 TA 800 

0.750 
0.500c <75 TA 50 125 TA EN2858 

0.750 
0.500c <75 TA 100 125 TA EN2859 

0.750 
0.500c 
0.750 
0.500c 

75 TA 200 125 TA 11\12860 

75 TA 300 125 TA EN2861 

0.750 
0.500c 
0.750 
0.500c 
0. 7-50 
0.500c 

<75 TA 400 125 TA EN2862 

<75 TA 500 125 TA 11\12863 

<75 TA 600 125 TA EV2864 

0.750 
0.500c 
0.750 
0.500c 
0.750 
0.500c 

TA 

75 TA 400 100 TA 

200 100 TA 

<75 TA 600 100 TA 

0.750 <50 TA 
0.750 <50 TA 
0.750 <50 TA 
0.750 <50 TA 
0.750 <35 TA 

100 
200 
300 
400 
500 

165 TA 
165 TA 
165 TA 
165 TA 
150 TA 

EV3193 
UN3253 
EV3194 
EV3254 
EV3195 
EN3255  
1N440B 
EV441B 
EN442B 
EV443B 
EV444B 

RECTIFIER APPLICATIONS 

MAXIMUM DC 
FORWARD AMPERESa 
at indicated 

temperatureb (°C) 

0.750 
0.750 
0.750 
0.750 
0.750 

MAXIMUM MAXIMUM 
PEAK OPERATING 

INVERSE TEMPERA-
VOLTS TUREb (°C) TYPE 

<35 TA 600 150 TA EN445B 
<50 TA 50 165 TA EN536  
<50 TA  100 165 TA EV537 
.50 TA 200  165 TA _ 1N538  
<50 TA 300 165 TA UV539 

<50 TA 
<50 TA 
<50 TA 

0.750 
0.750 
0.750 

400 165 TA EN540  
600 165 TA EN547 
500 165 TA »11095 

Forward Currents -- 1 to 410 Amperes 

135 Tc 50 175 Tb 5 EN1612, 
1N161211 
1\11613, 

5 135 Tc 100 175 Tc EN161311 

5 135 Tc 200 175 Tc 
1N16 14, 
EN161411 
EV16 15, 

5 135 Tc 400 175 Tc EN1615B 

5 135 Tc 600 175 Tc 
1N16 16, 
EV161611 

12 150 Tc 

12 150 Tc 

so 
mod 200 Tc 

UN1199A, 
1N1199RA 

100 EN1200A, 
200d 200 Tc 1N1200BA 

12 150 Tc 
200 
350d 
300 
450d 

200 Tc 
1N120 2A, 
UN1202BA 

12 150 Tc 200 Tc 
EN1203A, 
11\11203RA 

400 
12 150 Tc 600d 200 Tc 

EN1204A, 
EV1204RA 

RECTIFIER APPLICATIONS 

MAXIMUM DC 
FORWARD AMPERESa 

at indicated 
temperature' (°C) 

12 150 TC 

MAXIMUM MAXIMUM 
PEAK OPERATING 

INVERSE TEMPERA-
VOLTS TUREb ( °C) 

500 
700 d 200 Tb 

600 
12 150 Tc 800d 200 Tc 

TYPE 

1N1205A, 
EV1205BA 
IN1206A, 
11\11206RA 

20 150 TC 55 175 Tc 
EV248C, 
1N24813C 

20 150 Tc 110 175 Tc 
1N249C, 
EN24911C 
EN250C, 

20 150 Tc 220 175 Tc UN250BC 

20 150 Tc 300 175 Tc 
EN1195A, 
11\11195RA 

20 150 Tc 400 175 Tc 
1N1196A, 
1N1196RA 
1N1197A, 

20 150 Tc 500 175 Tc EV1197RA 

EN1198A, 
20 150 TC 600 175 Tc EN1198BA 

35 140 TC 300 175 Tc 
EV1187, 
1N118711 

35 140 Tc 
EV1188, 

400 175 Tc EN1188R 

35 140 Tc 500 175 Tc 
EN1189, 
1N1189R 

35 140 Tc 600 175 Tb 
11\11190, 
1N119OR 

a Wi th resistive or inductive load except as roted. 
b TA= ambient temperature, Tc= case temperature. 
C With capacitive load. 
d Transient voltage rating. 
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RECTIFIER APPLICATIONS 

MAXIMUM DC 
FORWARD AMPERESa 
at indicated 

temperatureb ( °C) 

MAXIMUM MAXIMUM 
PEAK OPERATING 

INVERSE TEMPERA-
VOLTS TUREb (°C) TYPE 

Foruard Currents-- 1 to U0 Amperes 

1N1183A, 
40 150 Tc 50 200 Tc 1N1183BA 

1N1184A, 
40 150 Tc 100 200 Tc 1I 118 

1N1186A, 
40 150 Tc 200 200 Tc 1N1186RA 

Peak Inverse Voltages--UP to 10000 Volts 

0.825 60 TA 1200 125 TA CR101  
0.825 60 TA 2000 125 TA CR102  
0.715 60 TA 3000 125 TA CR103  
0.605 60 TA 4000 125 TA CR104  
0.605 60 TA 5000 125 TA CB105  
0.550 60 TA 6000 125 TA CR106  

0.550 60 TA 7000 125 TA CR107  
0.550 60 TA 8000 125 TA CR108  

0.550 60 TA 9000 125 TA CR109  
0.550 60 TA 10000 125 TA CR110  

a Wi th resistive or inductive load except as noted. 
b, IA= ambient temperature, TC= case temperature. 

MILITARY-SPECIFICATION TYPES 

JAN- 1N538 

JAN- 1N540 

JAN- 1N547 

USA- 1N249B 
USA- 1N250B 
USA- 1N2135A 

Meets MIL—E- 1/1084A 
dated Jan.28, 

Meets MIL—E- 1/1085A 
dated Jan.28, 

Meets MIL—E- 1/1083A 
dated Jan.28, 

1958 

1958 

1958 

Meet MIL—S-19500/134 ( Sig C) 
dated Aug.9, 1960 

TEMPERATURE- AND VOLTAGE-
COMPENSATION APPLICATIONS 

1N2326 

COMPUTER APPLICATIONS 

GERMANIUM TUNNEL DIODES 
1N3128 
1N3129 
1N3130 

GALLIUM-ARSENIDE TUNNEL DIODE 
1N3138 

GERMANIUM MULTIPLE DIODES 
2DG001 (Twin) 
3DG001 (Triple) 

RADIO CORPORATION OF AMERICA 
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RCA TRANSISTORS Application Guide 

AUDIO-FREQUENCY APPLICATIONS 

SMALL SIGNAL-- Class A 

2N104 2N215 
2N175 

DRIVER 

2N405 2N406 

LARGE SIGNAL— Classes A and B 

2N109 2N270 
2N217 2N407 

POWER AMPLIFIER 

RADIO-FREQUENCY APPLICATIONS 

VHF AMPLIFIER 

2N220 2N1010 2N384 2N1177 2N1396 a2N1491 
2N1023 2N1225 2N1397 da2N1492 
2N1066 e2N1493 

2N591 

2N408 
2N647 

2N649 

Dissipations-- Up to 4.9 Watts 

e2N497 e2N1092 a2N1480 a2N1482 
e2N656 e2N1479 e2N1481 

2N176 
2N301 
2N301- A 
2N351 
2N376 

•2N 1067 

2N173 
2N174 
2N277 
2N278 
2N441 
2N442 
2N443 

Dissipations- 5 to 49.9 Watts 

e2N1068 
2N1183 
2N1183- A 
2N1183- B 
2N1184 

2N1184- A 
2N1:184- B 

62N1483 
a2N1484 
*2N1485 

Dissipations-- 50 Watts and Higher 

• Silicon type. 

e2N1069 
a2N1070 
2N1099 
2N1100 
2N1358 
2N1412 

to2N1487 
412N1488 
•2N 1489 
e2N1490 
a2N1511 
e2N1512 

e2N1486 
62N1700 
e2N1701 
a2N1768 
e2N1769 

e2N1513 
e2N1514 
62N1702 
e2N1703 
2N1905 
2N1906 

HF AMPLIFIER 

2N274 
2N370 
2N384 
2N1023 
2N1066 

2N1224 2N1396 1, 2N1493 
2N1225 2N1397 2N1631 
2141226 e2N1491 2N1632 
2N1395 e2N1492 2N1637 

MIXER 

2N274 2N1023 2N1224 2N1395 
2N372 2N1066 2N1225 2N1396 
2N384 2N1179 2N1226 2N1397 

OSCILLATOR 

2N274 
2N371 
2N304 

CONVERTER 

2N140 
2N219 
2N274 
2N374 
2N384 
2N411 

2N1023 2N1224 2N1395 
2N1066 2N1225 2N1396 
2N1178 2N1226 2N1397 

2N412 2N1226 2N1526 
2N1023 2N1395 2N1527 
2N1066 2N1396 2N1635 
2N1224 2N1397 2N1636 
2N1225 2N1426 2N1639 

IF AMPLIFIER 

2N139 2N410 2N1225 2N1425 
2N218 2N1023 2N1226 2N1524 
2N274 2N1066 2N1395 2N1525 
2N373 2N1180 2N1396 2N1633 
2N384 2N1224 2N1397 2N1634 
2N409 2N1638 

COMPUTER SWITCHING APPLICATIONS 

Stage Delays Greater than 300Nanoseconds a 

2N398 2N586 

Stage Delays of 100 to 300 Nanoseconds a 

2N269 
2N404 
2N414 
2N5711 
2N579 

2N580 
2N581 
2N582 
2N583 

2N584 
2N585 
2N1090 
2N1091 

2N1169b 
2N1170 b 
2N1319 b 

1907/2N404 

Stage Delays of 30 to 100 Nanoseconds a 

2N794 2N934 2N1215c 2N1301 
2N795 2N1213c 2N1216c 2N1384 
2N796 2N1214 c 2N1300 2N1683 

Stage Delays of 10 to 30 Nanoseconds a 

2N643 2N705 •2N706- A 2N711 
2N644 e2N706 2N710 2N1450 
2N645 

Stage Delays Less than 10 Nanoseconds a 

2N931 2N932 

POWER SWITCHING APPLICATIONS 

Dissipations-- Up to 4.9 Watts 

e2N497 .12N1092 i'2N1480 
e2N656 4,2N1479 e2N1481 

Dissipations -- 5 to 49.9 Watts 

e2N1067 
e2N1068 
2N1183 
2N1183- A 

2N1183- B 
2N1184 
2N1184- A 
2N1184- B 

e2N1483 
62N1484 
a2N1485 
e2N1486 

Dissipations-- 50 Watts and Higher 

e2N1482 

go2N1700 
*2N1701 
a2N1768 
62N1769 

2N173 *2N1513 
2N174 e2N1514 
2N277 e2N1702 
2N278 e2N1703 
2N441 2N1905 
2N442 2N1906 
2N443 

a Measured in resistor- capacitor- transistor logic circuit except for 
very high speed drift- transistor types 29643, 261644, 29645, and 291450 
which are measured in transistor current steerang logic circuit. 
Nanoseconds = 10 -9 seconds. 

BldtrectIonal type. 

C Thyristor type. 

e2N1069 e2N1487 
e2N1070 e2N1488 
2N1099 e2N1489 
2N1100 e2N1490 
2N1358 02N1511 
2N1412 e2N1512 

RADIO CORPORATION OF AMERICA 
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SILICON RECTIFIERS DIODES MILITARY-SPECIFICATION TYPES 

MAXIMUM DC 
FORWARD AMPERES a 

at indicated 
temperature' (c)e) 

20 
20 
20 

0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
0.750 
20 
20 
20 
20 

0.500c 
0.500c 
0.750 t 
0.500cj 
0.750 t 
0.500cj 
0.750 t 
0.500cj 
0.750 t 
0. 500C 

0.750 
0.500c) 
0.750 
0.500c 1 
0.750 t 
O. 500C 
0.750 
o. 500c 
0.750 
0.500c 
0.750 
0.500c) 
0.500 
0.400c 

RECTIFIER APPLICATIONS 

150 Tc 
150 Tc 
150 Tc 
50 T 

-_550 TA 
.50 TA 
..50 TA 

TA 

35 TA 
=50 TA 
550 TA 
.550 TA 
.550 TA 
.5,50 TA 
50 TA 
..50 TA 
150 Tc 
150 Tc 
150 Tc 
150 Tc 
75 TA 

575 TA 

.5.35 

75 

575 

575 

,f75 

75 

575 

75 

75 

575 

575 

575 

TA 

TA 

TA 

TA 

TA 

TA 

TA 

TA 

TA 

TA 

TA 

MAXIMUM 
PEAK 

INVERSE 
VOLTS 

55 
110 
220 
100 
200 
300 
400 
500 
600 
50 
100 
200 
300 
400 
600 
500 
300 
400 
500 
600 
400 
500 

50 125 TA 

100 125 TA 

200 125 TA 

300 125 TA 

400 125 TA 

500 125 TA 

600 125 TA 

200 100 TA 

400 100 TA 

600 100 TA 

800 100 TA 

MAXIMUM 
OPERATING 
TEMPERA-

TUREb ( °C) 

175 Tc 
175 T, 
175 Tc 
165 TA 
165 TA 
165 TA 
165 TA 
150 TA 
150 TA 
165 TA 
165 TA 
165 TA 
165 TA 
165 TA 
165 TA 
165 TA 
175 Tc 
175 Tc 
175 Tc 
175 Tc 
100 TA 
100 TA 

TYPE 

1N248- C, 1N248- BC 
1N249-C, 1N249-BC 
1N250- C, 1N250-BC 

1N440-13 
1N441-B 
1N442-13 
1N443-13 
1N444-8 
1N445-13 
1N536 
1N537 
1N538 
1N539 
1N540 
1N547 
1N1095 

1N1195- A, 1N1195-RA 
1N1196- A, 1N1196-BA 
1N1197- A, 1N1197-BA 
1N1198- A, 1N1198-BA 

1N1763 
1N1764 

a With resistive or inductive load except as noted. 
b = ambient temperature, Tc . Celse temperature. 

C With capacitive load. 

1N2858 

EN2859 

1N2860 

1N2861 

1N2862 

1N2863 

1N2864 

1N3193 

1N3194 

1N3195 

1N3196 

1N2326 

TEMPERATURE- AND VOLTAGE-
COMPENSATION APPLICATIONS 

COMPUTER APPLICATIONS 

GERMANIUM TUNNEL DIODES 

1N3128 
1N3129 
1N3130 

GALLIUM- ARSENIDE TUNNEL DIODE 

1N3138 

TRANSISTORS 

JAN-2N220 Meets MIL-T-19500/1 dated Jan.14, 1957 
USA- 2N274 Meets MIL-T-19500/26 ( Sig C) dated Oct.3, 1957 
USA- 2N384 Meets MIL-T-19500/27 ( Sig C) dated Oct.14, 1957 
USAF- 2N404 Meets MIL-T-19500/20 USAF dated July 23, 1957 
USA- 2N706 Meets MIL-T-19500/120 ( Sig C) dated Jan.4, 1961 

SILICON RECTIFIERS 

JAN-1N538 Meets MIL-E-1/1084A dated Jan.28, 1958 
JAN-1N540 Meets MIL-E-1/1085A dated Jan.28, 1958 

RADIO CORPORATION OF AMERICA 
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Information on Prices 

Information on prices of RCA semiconductor devices 
described in this Handbook may be obtained from your local 
RCA Semiconductor Distributor or from your RCA Equipment 
Sales Representative, who may be reached at the following 
RCA Equipment Sales Offices: 

(East) 744 Broad Street 
Newark 2, New Jersey 
HUmboldt 5-3900 

605 Marlton Pike 
Erlton, New Jersey 
HAzel 8-4802 

731 James Street 
Room 402 
Syracuse 3, New York 
GRanite 4-5591 

Greater Baltimore Area 
ENterprise 9-1850 

(Northeast) 64 "A" Street 
Needham Heights 94, Massachusetts 
HIllcrest 4-7200 

(Southeast) Suite 1 
1520 Edgewater Drive 
Orlando, Florida 
GArden 4-4768 

(East Central) 714 New Center Building 
Detroit 2, Michigan 
TRinity 5-5600 

(Central) Suite 1154 
Merchandise Mart Plaza 
Chicago 54, Illinois 
WHitehall 4-2900 

2132 East 52nd Street 
Indianapolis 5, Indiana 
CLifford 1-1405 

5805 Excelsior Boulevard 
Minneapolis 16, Minnesota 
WEst 9-0676 

(West) 6801 East Washington Boulevard 
Los Angeles 22, California 
RAymond 3-8361 

1838 El Camino Real 
Burlingame, California 
OXford 7-1620 

(Southwest) 7905 Carpenter Freeway 
Dallas 7, Texas 
MElrose 1-9720 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Information on Prices 

(Government) Route 202 
Somerville, New Jersey 
RAndolph 2-3200 

1725 " K" Street, Northwest 
Washington 6, D.C. 
FEderal 7-8500 

224 North Wilkinson Street 
Dayton 2, Ohio 
BAldwin 6-2366 

EXPORT 

(International) Radio Corporation of America 
RCA International Division 
Electronic-Components Marketing Operations 
30 Rockefeller Plaza 
New York 20, New York ( U.S.A.) 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Transistor-Dissipation 

Rating Chart 

Pulse or Switching Service 

From Table I: 

T.;MAX o 1750 C 
7-1 = 8 milliseconds = 8 x 10-3 second 

75 °C/watt 

Then: 

t 10/8 10-3/8 x 10-3 = 1.25 x 10-1 
- d = t. x PRR = ( 10-3)(10 1) = 10-2 = 0.01 

Entering the Chart with tc>ir, = 1.25 x 10-1 and d = 0.01. 
eead Y = 2.5 x 10-1 . Solving for To in the equation: 

T. = TjmAx - P„ x Y Ri.mAx 

T. = 175 - (3)(2.5 x 10-1 )(75) = 119° C 

Soloing for ATi mAx in the equation: 

AT = T, - T0 
MAX "MAX ° 

AT.ImAx o 175 - 119 = 56° C 

TABLE 

MAXIMUM MAXIMUM THERMAL RESISTANCE 
JUNCTION OR THERMAL RTmAx ( °C/WATT) 

STORAGE TIME COLLECTOR JUNCTION TO: 
RCA TEMPERATURE CONSTANT FREE 

TRANSISTOR Tj. xx il AMBIENT MOUNTING 
TYPE ( °C) (msec) AIR CASE FLANGE 

2NIC9 85 2 400 - - 
2NI39 85 o 750 _ _ 
2NI40 85 o 750 - - 
2N217 85 2 400 - - 
2N2I8 85 o 750 - - 
2N2I9 85 o 750 - - 
2N269 85 o 500 - 
2N270 85 2 320 - 
2N274 100 2 620 310 
2N384 100 o 620 310 - 
2N398 85 2 750 - - 
2N404 85 0 500 - - 
2N578 85 5 500 - - 
2N579 85 5 500 - _ 

efe; D RADIO CORPORATION OF AMERICA .„, RATING CHART 2 
Semiconductor & Materials Division Somerville, N.1 6-6? 



Transistor-Dissipation 

Rating Chart 

Pulse or Switching Service 

MAXIMUM MAXIMUM THERMAL RESISTANCE 
JUNCTION OR THERMAL RTmAX ( °C/WATT) 

STORAGE TIME COLLECTOR JUNCTION TO: 
RCA TEMPERATURE CONSTANT FREE 

TRANSISTOR Tjm x 71 AMBIENT MOUNTING 
TYPE (odi') (ms e) AIR CASE FLANGE 

2N580 85 
2N58I 85 
2N582 85 
2N583 85 
2N584 85 
2N585 85 
2N586 85 
2N643 85 
2N644 85 
2N645 85 
2N 023 00 
2N 066 00 
2N 067 75 
2N 068 75 
2N 069 75 
2N 070 75 
2N 090 85 
2N 091 85 
2N 092 75 
2N 183 00 
2N 183—A 00 
2N 183-8 00 
2N 184 00 
2N 184—A 00 
2N 184-8 00 
2N 224 00 
2N 225 00 
2N 226 00 
2N 300 85 
2N 301 85 
2N 395 100 
2N 396 100 
2N 397 100 

500 
500 
500 
500 
500 
500 
240 
500 
500 
500 
620 
620 
100 
100 

50- 0 
500 
225 
75 
75 
75 
75 
75 
75 

620 
620 
620 
400 
400 
620 
620 
620 

31- 0 
310 
30 
15 
- 3 
- 3 

75 
0 
0 
0 
0 
0 
0 

310 
310 
310 

310 
310 
310 

For transistor types not listed in Table I 
above, refer to the data sheets for the 
specific type for the required values. 

RADIO CORPORATION OF AMERICA 
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CLASSIFICATION CHART 
FOR TYPES IN 

SEMICONDUCTOR DEVICE SECTION 
JUNCTION TRANSISTORS 

Germanium P- N- P Alloy Types 

For small-signal al applications 

2N772 
2N104 
2N105' 
2N175à 
2M205' 
2N215m 
2N22014 

For af drtver-ampltfter applr.catlons 

2N405 
2N406' 

Fo , large-sseal uf aPPLications 

2N109 
2N217' 
2N270' 
2N407 
214408' 

For al power aPplicattons 

2N301 
2N301-A 

Por 455-kc If applications 

2N159 
2N218' 
2N409 
2N410' 

For 540-

2N140 
2N219. 
2N411 
2N412' 

For rf amPlifier aPplications 

2N247. 
2N274' 
2N370' 
2N384' 
2N544° 

to 1600-kc converter appltcations 

For rf oscIllator applicattons 

2N371' 

For rf mixer appltcattons 

2N372' 
.A : See neon page. 

4-58 SEMICONDUCTOR DIVISION CLASSIFICAT!ON 
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CLASSIFICATION CHART 
FOR TYPES IN 

SEMICONDUCTOR DEVICE SECTION 
JUNCTION TRANSISTORS (Contill) 

For "on—off" control appItcations 

2N269a 
2N398a 
2N404a 

SEMICONDUCTOR DIODES 

Germanium Point-Contact Types 

For low-Power-rectificatton applicattons 

1N34—A 

For targe—signa/ appitcatIons 

1N38—A 
1N58—A 

For appllcations requirtng high back resistance 

1N54—A 

▪ Flexible- lead type 

• Low-Noise type. 

4-58 SEMICONDUCTOR DIVISION CLASSIFICATION 
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RCA TRANSISTORS NOT RECOMMENDED 
For New Equipment Design 

Certain transistors should be avoided in the design of 
new equipment because they are approaching obsolescence 
or have limited or dwindling demand. SuchRCA types are 
listed below for the benefit of equipment designers.  

JUNCTION TRANS I STORS 

2N77 

4 -58 SEMICONDUCTOR DIVISION TRANS I STORS NOT 
RADIO CORPORATION OF AMERICA SOMERVIRE, NEW JERSEY RECOMMENDED 





TENTATIVE DEFINITIONS 
OF SEMICONDUCTOR DEVICE TERMS 

Current Transfer Ratio. The quotientofthe changeofout-

put current with ac output circuit shorted divided by the 

change in input current producing the change in output 

current. The current components are understood to be small 
enough so that linear relations hold between them. 

Large- Signal DC Currant Transfer Ratio. The quotient of the 
dc output current withthedcoutput circuit shorted divided 

by the dc input current producing the dc output current. 

Circuit Stability Factor. Thequotient ofthe change of dc 

collectorcurrentdividedtvthe changein collector satura-

tion current producing the change in dc collector current. 

Collector Saturation Current. Thetemperature-sensitive dc 

collector current that flows when a dc collector- to- base 
voltage greater than -0.2 volt is appliedwith emitter cir-

cuit open. 

Class A Amplifier. An amplifier In which the bias of the 

input electrode and the alternating input signal are such 

that output current flows at all times. 

Clase B Amplifier. An amplifier in which the bias of the 
input electrode is such that the output current is approx-

imately zero when no alternating input signal is applied, 
and such that when an alternating input signal is applied, 

the output current flows approximately one-half cycle. 

Collector Transition Capacitance. The capacitance across 

the collector-to-base transition region. (A transition 

region is a region between two homogeneous semiconductor 

regions, in which the impurity concentration changes). 

Unilateralization. Unilateralizationis a special case of 

neutralization in that the feedback parameters are com-

pletely balanced out. In the case of transistors, these 
feedback parameters includea resistive component in addi-

tionto a capacitive component. Unilateralization changes 

a bilateral network into a unilateral network. 

12-56 SEMICONDUCTOR DIVISION 
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TRANSISTORS 

Transistors are a new form of electron device. They can 
perform many of the functions of an electron tube and, in 
addition, can do some things better and more efficiently 
than electron tubes. Unlike electron tubes which depend 
for their functioning on the flow of electrons through a 
vacuum, a gas, or a vapor, transistors make use of the 
flow of electrons in a solid — a semiconductor. 

A semiconductor is a material having a conductivity lower 
than that of metals but higher than that of insulators. 
There are many varieties of semiconductors, but the one 
employed for the transistors described in this section 
is germanium. Germanium in its very purest state behaves 
like an insulator, but its conductivity can be increased 
by the addition of exact but almost infinitesimal amounts 
of certain impurities. Peculiarly, the manner in which a 
germanium crystal conducts can be changed by the choice 
of the impurity. Thus, by the addition of the proper 
amount of certain impurities to pure germanium, its con-
ductivity is increased because a surplus of electrons 
which can migrate freely through the crystal is provided. 
A conducting germanium crystal so made is identified as 
n- type because it depends on negative particles of elec-
tricity, electrons, for conduction. 

On the other hand, the addition of other impurities pro-
vides a deficiency of electrons which effectively behave 
like positive particles of electricity. This deficiency 
of electrons leaves vacancies or holes in the crystal 
structure. These holes which are free to migrate can 
carry current but in a direction opposite to that of the 
n- type crystal. Because these carriers of the conduction 
current are positive in nature, a germanium crystal of 
this type is identified as p- type. 

It should be noted that whereas electron tubes depend 
ordinarily on electrons for conduction, transistors not 
only make use of electrons but also of holes for obtaining 
conduction. 

The transistors described in this section make use of 
both kinds of conduction and employ two different types 
of structures. These two types of structures are identi-
fied as upoint-contact" and ...junction". 

Fig.1 shows the structure of a point- contact transistor. 
It consists of a crystal of n- type germanium having three 
electrical contacts. Two of these are point contacts and 
are known as the emitter and collector. A third, the 

JUNE 1, 1953 TUBE DEPARTMENT TRANSISTORS 1 
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TRANSISTORS 

base, makes area contact with the germanium crystal. The 
complete assembly is encased in plastic to provide rugged-
ness and freedom from atmospheric contaminants. 

Fig.1 also shows the point- contact transistor connected 
in a simple circuit in which the base connection serves 
as the common return for the input circuit and the output 
circuit. The input circuit on the left is completed 
through the battery, the emitter, and the germanium 
crystal to the base connection. When a positive voltage 
is applied to the emitter, electrons will be drawn from 
the crystal into the emitter and thus leave holes in the 
crystal structure. Under the influence of the negative 
field of the collector, these holes flow to the collector 
and thereby increase the collector current appreciably. 
Or as is sometimes stated, the emitter electrode injects 
holes into the germanium crystal. Holes near the collec-
tor tallow electrons o pass into the crystal. Some of 
these electrons neut elite the holes; others flow to the 
base connection and ,hus complete the circuit. 

EMITTE 

BASE 
CONNECTION 

LINOTETRAR 
3- PIN BASE 

INPUT 

PLASTIC CASE 

COLLÉCTOR 

"N"-TYPE 
GERMANIUM 
CRYSTAL 

BASE 
CONNECTION 
SUPPORT 

OUTPUT 

92C5- 7967 

Fig.1-Diagrammatic Sketch Showing Structural 
Arrangement of Type 21132 or Type 21/33 with 

Associated Simple Circuit. 

If the assumption is made that every unit of hole current 
which leaves the emitter reaches the collector, it follows 
that a small change in emitter current will result in an 
equivalent change in collector current, and consequently 
produce a current amplification factor of one. The current 

JUNE 1, 1953 TRANSISTORS 1 
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TRANSISTORS 

amplification factor or "alpha" of a transistor is de-
fined as the ratio of change in collector current to a 
change in emitter current when collector voltage is main-
tained constant. In point- contact transistors " alpha" is 
greater than unity; in junction- type transistors, it is 
less than but approaches unity. 

If the germanium crystal employed in Fig.1 is of the 
p- type, a negative voltage is applied to the emitter and 
holes will be drawn from the crystal into the emitter and 
thus leave an excess.of electrons in the crystal struc-
ture. Under the influence of the positive field of the 
collector, these electrons flow through the crystal to 
the collector. In general, the p- type germanium crystal 
has characteristics similar to the n- type except that in 
operation all battery polarities are reversed. 

Fig.2 shows the structure of a junction transistor of the 
n-p- n type. It is composed of a wafer of p- type germanium 
between two smaller layers of n- type germanium. Low-
resistance connections are made to the n- layers, one of 
which serves as the emitter and the other as the collector. 
A third low- resistance connection to the p- layer is the 
base connection. The complete assembly is encased in 
plastic to provide ruggedness and freedom from atmospheric 
contaminants. 

PLASTIC 
CASE 

"N"-TYPE 
GERMANIUM 
CRYSTAL 
LAYER P "-TYPE 

GERMANIUM 
CRYSTAL 
LAYER 

EMITTER COLLECTOR 

L1NOTETRAR 
3- PIN BASE 

I 2 4 

INPUT 

BASE 
CONNECTION 

OUTPUT 

92C5-7968 

Fig.2 - Dtagrammatic Sketch Showing Structura/ Arrangement 
of Type 2Ng5 with Associated Simple Circuit. For Illus-
tration Purposes, the Crystal Assembly is Rotated go° 

Within the Plastic Case. 
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TRANSISTORS 

The principle of operation of the junction transistor is 
somewhat different from that of the point-contact transis-
tor. In the n- p- n junction transistor, electrons from 
the n- layer diffuse through the p- layer and are attracted 
to the collector. The p- layer has a surplus of holes. 
Because the p,layer is very thin, most of the electrons. 
entering the base region from the emitter will reach the 
collector region without recombining ( neutralizing) the 
holes. Practically all of the electrons leaving the 
emitter reach the collector, thus resulting in a current 
amplification factor approaching unity. 

The action of the p- n- p type of junction transistor is 
similar to that of the n- p- n type except that the polari-
ties of the battery voltages are reversed and conduction 
is caused by holes instead of electrons. 

Transistors are essentially low- impedance devices, that 
is, they deal with current changes rather than voltage 
changes. They are small in size and the power require-
ments for their operation are extremely small. In addi-
tion, they operate instantaneously on application of 
voltages to the electrodes. 

The point-contact transistor has a current amplification 
factor greater than unity. This feature contributes to 
its usefulness in oscillator and triggering applications. 
In addition, the point- contact transistor can be operated 
at relatively high frequencies. Because of this feature, 
it has considerable application in switching circuits and 
in radio circuits such as intermediate- frequency ampli-
fiers, radio- frequency amplifiers, and radio- frequency 

oscillators. 

The junction transistor has a current amplification ¡ac-
tor approaching unity. This characteristic contributes 
to the stability of the junction transistor even under 
short-circuit conditions. It has a high operating power 
gain and can operate with extremely low values of input 
power -- features which are of primary importance in 
oscillator and amplifier applications in the audio-
frequency and low- frequency ranges. 

JUNE 1, 1953 TRANSISTORS 2 
nmE DEPARTMENT 
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*28° DIA .245 

Outline DO-1 

JEDEC No.D0-1 

All Dimensions in Inches 

1- * 
1.625 
1.000 

r.125 MAX. ( NOTE I) 

1 

.260 

.220 

4 4  
.075 MAX. 1_________ 

'035 DIA. 
.027 
(NOTE 2) 

.025 
MAX. 

.725 
MAX. 

1.625 
1.000 

•°35 DIA .027 ' 
(NOTE 2) 

.200 
MAX. 
DIA. 

400 
.360 
DIA. 

92CS-I1443 

NOTE I: DIMENSION TO ALLOW FOR PINCH OR SEAL DEFORMATION 

ANyWFERE ALONG TABULATION ( OPTIONAL). 

NOTE 2: DIMENSION TO BE CONTROLLED FROM FREE END OF LEAD 
TO W'THIN 0.188 INCH FROM THE POINT OF ATTACHMENT TO THE 

BCDY. WITHIN THE 0.188 INCH DIMENSION, THE DIAMETER MAY 

VARY TO ALLOW FOR LEAD FINISHES AND IRREGULARITIES. 

çilk RADIO CORPORATION OF AMERICA ievi Semiconductor & Materials Division Somerville, N. J. 
OUTLINE DO- I 

2-62 



Outline DO-4 

JEDEC No.D0-4 

All Dimensions in Inches 

.800 
MAX. 

060 MIN. 

.453 

.422 

.250 

NOTE 4 

.060 MIN. DIA. 
HOLE 

.405 
MAX. 

.175 

.075 

NOTE 2 

J. 

10-32 UNF-2A 
THREAD 

(NOTES 1,3,5) 

92CS — 11446 

NOTE I: UNIT MUST NOT BE DAMAGED BY TORQUE OF 15 INCH-

POUNDS APPLIED TO 10-32 UNF-213 NUT ASSEMBLED ON THREAD. 

NOTE 2: DIAMETEROF UNTHREADED PORTION 0.189 INCH MAXIMUM, 

0.163 INCH MINIMUM. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline DO-4 

NOTE 3: COMPLETE THREADS TO EXTEND TO WITHIN 2-1/2 THREADS 

OF FLAD. 

NOTE 4: ANGUIAR ORIENTATION O= THIS TERMINAL IS UNDEFINED. 

NOTE 5: mAxIM(JIV PITCH DIAMETER OF PLATED THREADS SHALL UE 

BAS C PITCH DIAMETER 10.1697 INCH) REFERENCE ( SCREW THREAD 

STAUCARDS FOP FEDERAL SERVICES, 19571 HANDBOOK H28 1957 PI. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

OUTLINE DO-4 

2-62 



Outline DO-5 

JEDEC No.D0-5 

All Dimensions in Inches 

.687 

J56 MIN. 
FLAT 

1.000 
MAX. 

.060 MIN. 

.453 

.422 

.667 

.667 MAX. 
DIA. 

_.375 
MAX. 

.080 MAX. 

NOTE 4 

.175 

.140 
DIA. HOLE 

1/4 —28 UNF — 2A THREAD 
(1/4-28 NF-2 THREAD OPTIONAL) 

(NOTES 1,3,5) 

.450 
MAX. 

.115 
.200 

NOTE 2 

92CS — 11448 

NOTE UNIT MUST NOT BE DAMAGED BY TORQUE OF 30 INCH-
POUNDS APPLIED TO I/4-28 UNF-2B NUT ASSEMBLED ON THREAD. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline DO-5 

NOTE 2: DiAmETEROF uNTHRFADED PORTION 0.249 INCH MAXIMUM, 

O.:20 INCH MINIMUM. 

10rE 3: COMPLETE THREADS TO EXTEND TO WITHIN 2-1/2 THREADS 

OF HFaEs. 

NOTE 4: ANGULAR OR I EN1AT ION OF THIS TERMINAL IS UNDEFINED. 

NOTE B: MAXIMUM PITCH DIAMETER OF PLATED THREADS SHALL BE 

BA3IC PI TCH DIAMETER ( 0.2266 INCHI REFERENCE iSCREIA THREAD 

SL\NDARDS FOR FEDERAL SERVICES, 1957) HANDBOOK H28 1957 PI. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 
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Outline TO-1 

JEDEC No.TO-I 

All Dimensions in Inches 

—1 .240 MAX. r 
Í 

.410 

MAX. 

DIA. 

SEATING PLANE 

1.5 
MIN. 

g— 3 LEADS 
.019 DIA 
.016 • 

(SEE NOTE) 

L.081 DIA 
.061 

92C5—I1449 

NITE: THE SPECIFIED LEAD DIAMETER APPLIES IN ZONE BETWEEN 
0.050 INCH AND 0.250 INCH FROm THE SEATING PLANE. BETWEEN 

0.250 INCH AND 1.5 INCHES, A MAXIMUM DIAMETER OF 0.021 

INCH IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER 

15 NOT CONTROLLED. 

(RC.IJ RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. 

OUTLINE TO— I 
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Outline TO-3 

JEDEC No.70-3 

All Dimensions in Inches 

r--.875 MAX. —1 

A50 
250 

4---

.312 MIN. 

4  

.225  

.205 
(SEE NOTE) 

.440 

.420 
(SEE NOTE) 

4  

1.197   
1.177 

.675 ,  

'(SEE NOTE) 
,.655 

SEATING PLANE  

L.I35 MAX. 

J88 R. MAX. 
BOTH ENDS 

2 MOUNTING HOLES 
165:D1A. 

.525 R. MAX. 

2 PINS 
.043 
.038 DIA 

92CS — 11455 

NOTE: THESE DIMENSIONS SHOULD BE MEASURED AT POINTS 

0.050 INCH TO 0.055 INCH BELOW SEATING PLANE. WHEN GAUGE 

IS NOT USED, MEASUREMENT WILL BE MADE AT SEATING PLANE. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline TO-5 

JEDEC No.T0-5 

All Dimensions in Inches 

Le--37° D1A 
.335 

r.335 DIA .305 

.100 MIN. 
(NOTE 0 

.260 

.240 

f ,• bi 
DETAILS OF OUT— *CC? 

LINE IN THIS 
ZONE OPTIONAL 

3 LEADS 

'019 DIA. 
.016 
(NOTE 2) 

OUTSIDE 
CORNER 
RADII 

.007 MAX. 

.034 

.028 

INDEX TAB 

SEATING PLANE 

1.5 
MIN. 

o  

.200 

.045 
029 

(NOTE 3) 

.200 
(NOTE 4) 

92CS-11444 

TRIS DEVICE IS FOR SOCKETED, SINGLE—SIDED—CIRCUIT BOARD, 

WIRE— IN AND SIMILAR APPLICATIONS. WHERE USED IN DOUBLE— 

SIDED OREYELETED—C1RCUITBOARD, OR SIMILAR APPLICATIONS 

WgERE SOLDER BRIDGING MAY OCCUR, A DIELECTRIC WASHER OR 

OTHER STAND—OFF DEVICE MAY BE NECESSARY. 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010 INCH. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND 1.5 INCHES, A MAXIMUM DIAMETER OF 

0.021 INCH IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 

DIAMETER IS NOT CONTROLLED. 

e RADIO CORPORATION OF AMERICA OUTLINE TO-5 
Semiconductor & Materials Division Somerville, N. J. 2-62 



Outline TO-5 

NOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE ACTUAL 
DEVICE. 

NOTE 5: LEADS HAV I NG MAX IMUM DI AMETER ( 0.019 I NCH) MEASURED 
IN GAUGING PLANE 0.054 I NCH + 0.001 I NCH — 0.000 INCH BELOW 

THE SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007 INCH 

OF THEIR TRUE LOCAT IONS RELATIVE TO A MAXIMUM—WIDTH TAB. 

NOTE 5: THE DEVICE MAY BE MEASURED BY DIRECT METHODS OR 

BY THE GAUGE AND GAUGING PROCEDURE DESCRIBED ON THE SHEET 
"GAUGE GS— I . " 

RADIO CORPORATION OF AMERICA 0 
Semiconductor & Materials Division Somerville, N. J. 



Outline TO-7 

JEDEC No.T0-7 

All Dimensions in Inches 

H .360 MAX.1  
DIA. 

.375 
MAX. 

.041 4(_.199 

J85 

METAL CASE 
a— EXTERNAL COATING 

OPTIONAL 

; SEATING PLANE  

-----1— 

.080 MAX. 
(NOTE I) 

4 LEADS 

:00 19 DIA. 16 
(NOTE 2) 

_.055 
.041 

92CS-11447 

NOTE I: EXTERNALLY COATED DEVICES SHALL NOT HAVE COATING 
ON THE LEADS BEYOND THIS ZONE. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND 1.5 1NCHES,A MAXIMUM DIAMETER OF 
0.021 INC4 IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 
DIAMETER IS NOT CONTROLLED. 

0 RADIO CORPORATION OF AMERICA OUTLINE TO- 7 
Semiconductor & Materials Division Somerville, N. J. 2-62 



Outline TO-8 

JEDEC No.T0-8 

All Dimensions in Inches 

17---
.330 
.270 

3 PINS  

DIA 
.027 

.650 D I. .550 IA  

14— •524 DIA—. 
.444 

e 

F II 5 MAX. 

.440 

.360 

.146 .146 

.136 r p .136 

.146 

.136 

92CS -11442 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline 10-9 

JEDEC No.T0-9 
All Dimensions in Inches 

.100 MIN. (NOTE ) 

1 DETAILS OF OUTLINE 
IN THIS ZONE OPTIONAL 

3 LEADS 

'019 DIA 
.016 • 
(NOTE 2) 

.260 

.200 

SEATING PLANE 

1.5 
MIN. 

92CS —11445 

'HIS DEVICE IS FOR SOCKETED, SINGLE—SIDED—CIRCUIT BOARD, 

WIRE— IN AND SIMILAR APPLICATIONS. WHERE USED IN DOUBLE-

3IEED OREYELETED—CIRCUITIBOARD, OR SIMILAR APPLICATIONS 

WHERE SOLDER BRIDGING MAY OCCUR, A DIELECTRIC WASHER OR 
OTHER STAND—OFF DEVICE MAY BE NECESSARY. 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 
N01 EXCEED 0.010 INCH. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM 1HE SEATING PLANE. 

BE ,WEEN 0.250 INCH AND 1.5 INCHES, AMAXIMUM DIAMETER OF 

0.021 INCH IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 
DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Outline TO-11 

JEDEC No.TO-II 

All Dimensions in Inches 

.370 MAX. 
DIA. 

.335 

r.305 —1 DIA. 

ff 

.200 MIN. 
(NOTE 1) 

.009 
.125 

DETAILS OF OUTLINE 
IN TH S ZONE 
OPTIONAL 

INDEX TAB 

45 ° 

.034 

.210 
r.190 

DIA. 

.028 

.390 

.360 

iSEATING PLANE 
1.5 MIN. 

3 LEADS 

.'016 019 DIA 

(NOTE 2) 

.029 MIN. ( NOTE 3) 

92CS—I1437 

THIS DEVICE IS FOR SOCKETED, SINGLE—SIDED—CIRCUIT BOARD, 

WIRE— IN AND SIMILAR APPLICATIONS. WHERE USED IN DOUBLE— 

SIDED OREYELETED—CIRCUITBOARD, OR SIMILAR APPLICATIONS 

WHERE SOLDER BRIDGING MAY OCCUR, A DIELECTRIC WASHER OR 

OTHER STAND—OFF DEVICE MAY BE NECESSARY. 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010 INCH. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND 1.5 INCHES, A MAXIMUM DIAMETER OF 
0.021 INCH IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 

DIAMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FROm mAX I MUM DI AMETER OF THE ACTUAL DEVICE. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 



Outline TO-12 

JEDEC No.70-I2 

All Dimensions in Inches 

.100 MIN.(NOTE I) 

1 .009 
.125 

DETAILS OF OUTLINE 
IN THIS ZONE 
OPTIONAL 

INDEX TAB 

.100 
.200 DIA. 

\ .034 .028 (NOTE 4) 

'335 DIA 
.305 

.260 

.240 

SEATING PLANE 

.500 
MIN. 

0 0 

r7—mJ00 4 LEADS 
.019 
.016 DIA. 
(NOTE 2) 

45* .045 
.029 

(NOTE 3) 

OUTSIDE CORNER 
RADII .007 MAX. 

92CS-II440 

THIS DEVICE IS FOR SOCKETED, SINGLE-SIDED-CIRCUIT BOARD, 
WIRE- IN AND SIMILAR APPLICATIONS. WHERE USED IN DOUBLE-

SIDED OR EYELETED-CIRCUIT BOARD, OR SIMILAR APPLICATIONS 

WHERE SOLDER BRIDGING MAY OCCUR, A DIELECTRIC WASHER OR 

OTHER STAND-OFF DEVICE MAY BE NECESSARY. 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010 INCH. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND 0.500 INCH, AmAXImum DIAMETER OF 

0.021 INCH IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 

DIAMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FRONHMAXIMUM DIAMETER OF THE ACTUAL DEv ICE. 

e RADIO CORPORATION OF AMERICA OUTLINE TO- 12 

Semiconductor & Materials Division Somerville, N. J. 2-62 



Outline TO-12 

NOTE 4: LEADS HAVING MAXIMUM DIAMETER ( 0.019 INCH) 

MEASURED IN GAUGING PLANE 0.054 INCH + 0.001 INCH- 0.000 

INCH BELOW THE SEATING PLANE OF THE DEVICE SHALL BE WITH— 

IN 0.007 INCH OF THEIR TRUE LOCATIONS RELATIVE TOA MAXI— 

MUM—WIDTH TAB. 

NOTE 5: THE DEVICE MAY BE MEASURED BY DIRECT METHODS OR 

BY THE GAUGE AND GAUGING PROCEDURE DESCRIBED ON THE SHEET 

"GAUGE GS— I." 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline TO-18 

JEDEC No.T0-18 

All Dimensions in Inches 

DIA. - 

—1i 

.210 
1 .170 

SEATING PLANE  

-- .03O MAX. 
.500 
MIN. 

3 LEADS 

'019 .016 DIA. 

(NOTE 1) 

—1 .100 p-

few 
INDEX 
(NOTE 3) \ J00 

1-- (NOTE 2) 

45°\y 

.046 

.036   048 
•.028 (NOTE 4) 

92CS-11456 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND THE END OF THE LEAD, A MAXIMUM 

DIAMETER OF 0.021 INCH IS HELD. OUTSIDE THESE ZONES, THE 

LEAD DIAMETER IS NOT CONTROLLED. 

NOTE 2: LEADS HAVINGMAXIMUMIDIAmETER10.019 INCH) MEASURED 

In GAUGING PLANE 0.054 INCH + 0.001 INCH - 0.000 INCH BE-

LOW THE SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007 
INCH OF THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM-WIDTH 

TAB AND TO THE MAXIMUM 0.230 INCH DIAMETER MEASURED WIT4 

A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASUREMENT 
WILL BE MADE AT SEATING PLANE. 

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY. 

NOTE 4: MEASURED FROM MAXIMUM DIAMETER OF ACTUAL DEVICE. 

RADIO CORPORATION OF AMERICA OUTLINE TO- 18 

Semiconductor á Materials Division Somerville, N. J. 2-62 



Outline 10-33 

JEDEC No.T0-33 

All Dimensions in Inches 

J00 MIN. (NOTE 0 

..C12)1   

DETAILS OF OUTLINE — 
IN THIS ZONE OPTIONAL 

4 LEADS/ 

•C:119 DIA.016 . 

(NOTE 2) 

OUTSIDE CORNER 
RADII 007 MAX. 

.200_ 

rRoo 

DIA. 

.260 

.240 

SEATING PLANE  

1.5 
MIN. 

J00 f 
.200 7 DIA. (NOTE 4) 

45* 

.034 

.028 

INDEX TAD 

 .045 
.029 

(NOTE 3) 

92C5-11457 

THIS DEVICE IS FOR SOCKETED, SINGLE- SIDED- CIRCUIT BOARD, 

WIRE- IN AND SIMILAR APPLICATIONS. WHERE USED IN DOUBLE-

SIDED OR EYELETED-CIRCUIT BOARD, OR SIMILAR APPLICATIONS 

WHERE SOLDER BRIDGING MAY OCCUR, A DIELECTRIC WASHER OR 

OTHER STAND-OFF DEVICE MAY BE NECESSARY. 

NOTE 1: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL NOT 

EXCEED 0.010 INCH. 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 

BETWEEN 0.250 INCH AND 1.5 INCHES, A MAXIMUM DIAMETER OF 

0.021 INCH IS HELD. OUTSIDE THESE ZONES, THE LEAD DIAMETER 

IS NOT CONTROLLED. 

NOTE 3: MEASURED FROM mAX1mUm D I AmE rER OF THE ACTUAL DEVICE. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline TO-33 

MOTE 4: LEADS HAVINGMAXIMUMD:AMETER 10.019 INCH1MEASURED 

IN GALK.ING PLANE 0.054 INCH 0.001 INCH - 0.000 INCH BE-

LOW THE SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007 

INCH OF THEIR TRUE LOCATIONS RELATIVE TOA MAXIMUM-WIDTH TAB. 

MOTE 5: THE DEVICE MAY BE MEASURED BY DIRECT METHODS OR 

BY THE GAUGE AND GAUGING PROCEDURE DESCRIBED ON THE SHEET 
"GAUGE GS- I.. 

(Rel, RADIO CORPORATION OF AMERICA OUTLINE TO-33 

Semiconductor & Materials Division Somerville, N. J. 2-62 



Outline TO-36 

.710 

.610 

.500 

.375 

JEDEC No.T0-36 

All Dimensions in Inches 

1.250 MAX. 
DIA. 

• 
.520 
MAX. 

SEATING PLANO 

.312 MAX. 

INSULATED 
INDEX PIN 

.140 MAX. DIA. 

10-32 NF- 2A THREAD 

1«--.190 MAX. 
• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline 10-40 

JEDEC No.T0-40 

All Dimensions in Inches 

.120 
MAX. 

r240 MAXI 
DIA. 

<—.260 MAX —» 
DIA. 

.055  

.041 

4- :1395-3-

.495 
MAX. 

.202 
.172 

3 PINS 

.•01 Cn9 DIA.6  

92CS-1145I 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

OUTLINE TO-40 
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Outline TO-44 

JEDEC No.70-44 

All Dimensions in Inches 

CENTER 
LEAD 

-«— . 080 
.064 DIA, 

92CS—I1452 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Outline 10-45 

JEDEC No.70-45 

All Dimensions in Inches 

r—.360 MAXI DIA. 

.375 
MAX. 

.202 
.172 

4 PINS 

.016 

.019 DIA . 

92CS-11453 

e RADIO CORPORATION OF AMERICA OUTLINE TO-45 
Semiconductor & Materials Division Somerville, N. J. 2-62 



Outline TO-46 

JEDEC No.T0-46 

All Dimensions in Inches 

—el :220309 DIA. 

195 DIA 
.178 

.040 MAX.- 1 j  

1____ 

.500 
MIN. 

INDEX TAB 
(NOTE 3) 

ti 

te---

II .080 
  060  

 3 LEADS 
.019 DIA. 
.012 
(NOTE I) 

SEATING PLANE 

92GS — 11438 

NOTE I: THE SPECIFIED LEAD DI AMETER APPLIES IN THE ZONE 
BETWEEN 0.050 INCH AND 0.250 INCH FROM THE SEATING PLANE. 
BETWEEN 0.250 INCH AND THE END OF THE LEAD. A MAXIMUM 

DIAMETER OF 0.021 INCH IS HELD. OUTSIDE OF THESE ZONES, 

THE LEAD DI AMETER IS NOT CONTROLLED. 

NOTE 2: LEADS HAV I NG mV‘X I MuM DI AMETER 10.019 I NCH/ mEASuRED 

IN GAUGING PLANE 0.054 INCH + 0.001 I NCH — 0.000 INCH BELOW 

THE SEATING PLANE OF THE DEV ICE SHALL BE WITHIN 0.007 INCH 

OF THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM—WIDTH TAB 

AND TO THE MAXIMUM 0.230 INCH DIAMETER MEASURED WITH A 

SUI TABLE GAUGE. WHEN GAUGE IS NOT USED, MEASUREMENT WI LL 

BE MADE AT SEATING PLANE. 

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY. 

NOTE 4: MEASURED FROM MAXIMUM DI AMETER OF ACTUAL DEV ICE. 

RADIO CORPORATION OF AMERICA 

Semiconductor 8, Materials Division Somerville, N. J. 



Gauge GS-1 

• 
.0355 
.0350 

.0180 
XM75 

JEDEC No.GS-I 

All Dimensions in Inches 

J005 
.0995 -\ \ .2005 

A995 

• 
4 

____1\\............. 

. 50 THKJ 

011 
.009 

_...1 ..11712 1.— MAT'L 
(SEE NOTE) 

- 

.125 SEATING PLANE 

4 HOLES :C,?,,gg DIA. —1 I.— 

GAUGING PLANE  

DRILL ANGLE— 

'00332355 MA. 

.2005 

.1995 

45.00*±.10* 

.1005 

.0995 

.055 
.054 1 

.378 

.372 

92CS-H459 

NOTE: THE LOCATION OF THE TAB LOCATOR WITHIN THE LIMITS 

INDICATED WILL BE DETERMINED BY THE TAB AND FLANGE DIMEN-

SION OF THE DEVICE BEING CHECKED. 

THE FOLLOWING GAUGING PROCEDURE SHALL BE USED: 

THE DEVICE BEING MEASURED SHALL BE INSERTED UNTIL ITS 

SEATING PLANE IS 0.125 INCH t 0.010 INCH FROM THE SEATING 

SURFACE OF THE GAUGE. A FORCE OF 8.030.5 OZ. SHALL THEN 

BE APPLIED PARALLEL AND SYMMETRICAL TO THE DEVICE'S CYLIN-

DRICAL AXIS. WHEN EXAMINED VISUALLY AFTER THE FORCE 

APPL.CATIONIITHE FORCE NEED NOT BE REMOVED) THE SEATING 

PLANE OF THE DEVICE SHALL BE SEATED AGAINST THE GAUGE. 

HE USE OF A PIN STRAIGHTENER PRIOR TO INSERTION IN 

THE CAUGE IS PERMISSIBLE. 

P SPACER MAY BE USED TO OBTAIN THE 0.125 INCH DISTANCE 

FROM THE GAUGE SEAT PRIOR TO FORCE APPLICATION. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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OUTLINES 

SEMICONDUCTOR DEVICES 
FLEXIBLE LEAD TYPE 

.255" 
MAX. 

Ls" 
t.010" 

3 LEADS 
4.002,:m  
-.000 • 

EMITTER 

.135" MAX. r-
METAL CASE WITH 

EXTERNAL INSULATING 
COATING 

.080«MAX. 
INSULATION 
RUNDOWN 

RED BAND 

.030-005: -.002 

I BASE 

-COLLECTOR 

RED DOT 

6-5E; SEMICONDUCTOR DIVISION SEMICOND. DEVICES 
RADIO CORPORATION Of AMERICA, SOMERVISIE, MEW JERSEY OUTLINES 1 



OUTLINES 
SEMICONDUCTOR DEVICES 
FLEXIBLE LEAD TYPE 

6-56 SEMICOND. DEVICES 
SEMICONDUCTOR DIVISION OUTLINES 1 

RADIO CORPORARION OF ANERICA, SOMERVIELE. NEW JERSEY 



OUTLINES 

SEMICONDUCTOR DEVICES 
LINOTETRAR--Linotetrar 3-Pin Base Types 

.240« 
MAX DIA. 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

SMALL- ROUND 
LINOTE TRAR 
3 - PIN BASE 

JETEC NRE3-25 

.260"MA X. 

.120" 
MAX. 

pas" 
MAX. 

.697" 
MAX. 

6-56 SEMICONDUCTOR DIVISION SEMICOND. DEVICES 
RADIO CORPORAIION OF AMERICA. SOMERVILLE, NEW JERSEY OUTLINES 2 





• 
BASES 

SEMICONDUCTOR DEVICES 

ss LINOTETRAR" 
PIN DIMENSIONS AND ORIENTATION 

_L 

.187" 
±.015" 

.050" MAX. 
UNTINNED SECTION 

ALL PINS 

.017"g5 :DIA? 
—1.192"3.007"rs— 

.048"±.007-.1 jw j w-

.048"±.007". **— ARE NOT CUMULATIVE 

No. of 

Pins 

4- Pin 

3- Pi n 

PIN-SPACING TOLERANCES 

SMALL- ROUND LINOTETRAR 

Pins 

JETEC RCA 

No. No. 

1,2, 3, 4 E4-24 

1,2, 4 E3-25 

* The specified pindiameter applies only in the zone between 0.050 " from 
the base seat and the end of the pin. 

4-5e SEMICOND. DEVICES 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION OF AFAERICA, HARRISON, NEW JERSEY BASES 1 



Yee 
BASES 

SEMICONDUCTOR DEVICES 

SMALL-RECTANGLE LINOTETRAR 

No. of 
Pins 

JETEC 
No. Pins 

4—Pin 1,2,3,4 E4-3I 
3—Pin 1,2, 4 E3-32 
2—Pin I, 4 E2-33 

For other dimensions, see first Page 
of the "Linotetrar" series 

RCA 
No. 

FS6151 

4-56 SEMICOND. DEVICES 
SEMICONDUCTOR DIVISION BASES 1 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



IN34-A 

SEMICONDUCTOR DIODE 
GERMANIUM POINT—CONTACT TYPE 

A general-purpose type intended for low-power recti-
fication in applications such as isolatinÉ, clipping, 
and switching circuits, as well as in certain meter 

circuits 

DATA 

General: 

Maximum Envelope Length ( Including studs)   7/8" 
Maximum Envelope Diameter   1/4" 
Maximum Overall Length 

(Including flexible leads)  4-1/8" 
Leads, Flexible 

Length  1-3/8" to 1-5/8" 
Diameter 0  029" to 0.032" 

Envelope, Glass   T-1-1/3 
Operating Position  Any 

2 

RECTIFIER SERVICE 

For poutr-suPply frequency of 25 cPs and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE  60 max. volts 
FORWARD CURRENT: 

Peak  150 max. ma 

Average"  50 max. ma 
Fault, for duration of 0.1 second ma   500 max. ma 

AMBIENT-TEMPERATURE RANGE   -55 to + 75 °C 

Characteristics, At Ambient Temperature of 25°C, 

Minimum Forward Current at dc volts = 1 . 5 ma 
Maximum Average Inverse Current: 

At dc volts = -10   30 uanP 
At dc volts = -50 . . . . . 500 µamc 

Minimum Peak Inverse Voltage for 
zero dynamic resistance   75 volts 

Capacitance Between Stud Tips 
(Approx.)   1 gelf 

Averaged over one conduction cycle. 

indicates a change. 

12-56 
SDAKONDUCTOR DIVISION 

RADIO CORPORATION OF AMERICA. SOMERVILLE. NEW JERSEY 

DATA 



IN34-A 

SEMICONDUCTOR DIODE 

5i64"DIA. 

TI 1/2  

BULB 

MAX. 

112''MAX. 

POLARITY 
SYMBOL * 

*ARROW INDICATES DIRECTION OF FORWARD ( EASY) 
CURRENT AS INDICATED BY DC AMMETER. 

92CS-7980R1 
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SEMICONDUCTOR DIVISION 

RADIO CORPORATION Cf AMERICA, SOMERVILLE, NEW TERSE? 
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IN38-A 
SEMICONDUCTOR DIODE 

GERMANIUM POINT—CONTACT TYPE 

A large-signal type having a high peak inverse volt-
age rating and intended for use tn electronic comput-

ers and clamping circuits 

DATA 

General: 

Maximum Envelope Length ( Including studs)  7/8" 
Maximum Envelope Diameter  
Maximum Overall Length 

(including flexible leads) 
Leads, Flexible  2 

Length   1-3/8" to 1-5/8" 
Diameter   0.029" to 0.0321 

Envelope, Glass T-1-112 
Operating Position   Any 

1/4" 

4-1/8" 

RECTIFIER SERVICE 

For Power-supply frequency of 25 cps and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE   100 max. volts 
FORWARD CURRENT: 

Peak   150 max. me 
Average"   50 max. ma 
Fault, for duration of 0.1 second max.   500 max. ma 

AMBIENT-TEMPERATURE RANGE  -50 to +75 °C 

Characteristics, At Ambient Temperature of 25°C: 

Minimum Forward Current at dc volts = 1 . 4 ma 
Maximum Average Inverse Current: 

At dc volts - -3   5 pamp 
At dc volts = -100   500 pamp 

Minimum Peak Inverse Voltage for 
zero dynamic resistance  120 volts 

Capacitance Between Stud Tips 
(Approx  )   1 muf 

averaged over one conduct ion cycle. 

Indicates a change. 

12-56 DATA SEMICONDUCTOR DIVISION 
RADeo CORPORATION OF AMERICA, SOMERVILLE. NEW RESET 



IN.38-A 

SEMICONDUCTOR DIODE 

I 3/8" TO I 5/8 

= P  

5/6; DIA. 

T 

BULB 

MA X.  

'21AI 
11,—)  
I ie*-MAX.1 

POLARITY DIA. 
SYMBOL * 

.029" 
TO DIA. 

.030" 

*ARROW INDICATES DIRECTION OF FORWARD ( EASY) 
CURRENT AS INDICATED BY DC AMMETER. 

92C5-79130R1 

STATIC CHARACTERISTIC 
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1N54-A 

SEMICONDUCTOR DIODE 
GERMANIUM POINT—CONTACT TYPE 

A high-back-resistance type intended for use in 
clippiné circuits, biÉh-iapedance high-voltaÉe 
probes, dc restorer circuits, and high- impedance 

detector circuits 

DATA 

General: 

Maximum Envelope Length ( Including studs)   7/8" 
Maximum Envelope Diameter 
Maximum Overall Length 

(Including flexible leads)   4-1/8" 
Leads, Plexible   2 

Length  1-3/8" to 1-5/8" 
Diameter 0  029" to 0.032" 

Envelope, Glass   T-1-1/ 
Operating Position  Any 

1/4" 

RECTIFIER SERVICE 

For power-supply frequency of a 5 cps and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE  50 max. volts 
FORWARD CURRENT: 

Peak  150 max. ma 
Average"  50 max. ma 

Fault, for duration of 0.1 second max .   500 max. ma 
AMBIENT-TEMPERATURE RANGE   -50 to +75 °C 

Characteristics, At Ambient Temperature of 25°C: 

Minimum Forward Current at dc volts = 1 . 5 me 
Maximum Average Inverse Current: 

At (lc volts = -10   7 vamp 
At dc volts = -50   100 pam 

Minimum Peak Inverse Voltage for 
zero dynamic resistance   75 volts 

Capacitance Between Stud Tips 
(Approx.)   1 

• Avvraged over one conduction cycle. 

...vindicates a change. 

12-56 DATA 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION Of AMERICA. SOMERVILLE. NEW JERSEY 



IN54-A 

SEMICONDUCTOR DIODE 

IV TO 1;,8"   7/8"MAX.  13; TO I5/8" [ 

%;DIA• 

T 1,2 

BULB 

" MAX. 

POLARITY 
SYMBOL * 

4 

.029" 
TO DM.. 

.030" 

MARROW INDICATES DIRECTION OF FORWARD ( EASY) 
CURRENT AS INDICATED BY DC AMMETER. 

92C5-7980Ri 

STATIC CHARACTERISTIC 
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IN55-A 

CRYSTAL DIODE 
GERMANIUM POINT-CONTACT TYPE 

A lare-siénal type having a htéh peak tnuerse uolt-

aée ratiné and Intended for use in electronic com-

puters, clamping circuits, dc restorer ctrcutts, and 

in hiéh-uoltaée probes. 

DATA 

General: 

Maximum Envelope Length ( Including studs)   15/16" 
Maximum Envelope Diameter   1/4" 
Maximum Overall Length (Including flexible leads) . . . 4-3/16 * 

Leads, Flexible   2 
Length 
Diameter 

Envelope, Glass   T-1-1/2 
Operating Position   Any 

1-3/8" to 1-5/8" 
0  025" 

RECTIFIER SERVICE 

For frequencies of 25 cts and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE   150 max. volts 
FORWARD CURRENT: 

Peak   150 max. ma 
Average .   50 max. ma 

FAULT CURRENT• lFor duration of I sec. max.) .   500 max. ma 

AMBIENT TEMPERATURE RANGE   -50 to + 75 OC 

Characteristics at Ambient Temperature of 25°C: 

Minimum Forward Current at dc volts = 1 . . 4 ma 
Maximum Average Inverse Current: 

At dc volts = -150   500 µamp 
Minimum Peak Inverse Voltage for 

zero dynamic resistance . . 170 volts 
Shunt Capacitance ( Approx.)-

Measured Between Studs . . 1 

* Averaged over one conduction cycle. 

à Maximum fault current is the highest value of current that should be per-
mitted to flow through the diode under a fault condition such as load 
short circuit. 

DIMENSIONAL OUTLINE 
for Type 1N55-A is the same as that shown for Type 1N34-A 

4110.1, 1953 TENTATIVE DATA 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 



IN55-A 

CRYSTAL DIODE 

STATIC CHARACTERISTIC 

TYPE 
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IN56-A 

CRYSTAL DIODE 
GERMANIUM POINT—CONTACT TYPE 

A high-conduction type featuring exceptionally low 

dynamic impedance and intended for limiter service 

in FM receivers. 

DATA 

General: 

Maximum Envelope Lengthunciuding studs   15/16" 
Maximum Envelope Diameter   1/4" 
Maximum Overall Length ( Including flexible leads). . . 4-3/16" 
Leads, Flexible 

Length   
Diameter   

Envelope, Glass   T-1-1/2 
Operating Position   Any 

2 
1-3/8" to 1-5/8" 

0.025' 

RECTIFIER SERVICE 

For frequencies of 25 ct,s and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE   40 max. volts 
FORWARD CURRENT: 

Peak   200 max. ma 
Average"   60 max. ma 

FAULT CURRENT* IFor duration of I sec. max.) 1000 max. ma 
AMBIENT TEMPERATURE RANGE   -50 to +75 °C 

Characteristics at Ambient Temperature of 25°C: 

Minimum Forward Current at dc volts = 1 . 15 ma 
Maximum Average Inverse Current: 

At dc volts -30   300 µamp 
Minimum Peak Inverse Voltage for 

zero dynàmic resistance 50 volts 
Snunt Capacitance (Approx.) - 

Measured Between Studs)   1 Ped 

averaged over one conduction cycle. 

• maximum fault current is the highest value of current that should be per-
mitted to flow through the diode under a fault condition such as load 
Short circuit. 

DIMENSIONAL OUTLINE 
for Type 1N56-A is the same as that shown for Type 1N34-A 

AUG. 1, 1953 TENTATIVE DATA 
TUE£ DEPARTMENT 

RADIO CORPORATION 0F AMERICA, I1ARRISON, NEW JERRET 



IN56-A 

CRYSTAL DIODE 

STATIC CHARACTERISTIC 
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I N 5 8-A 

SEMICONDUCTOR DIODE 
GERMANIUM POINT—CONTACT TYPE 

A large-signal type having a high peak inverse volt-
age rating and intended for use in electronic com-

puters and clamping circuits  

DATA 

General: 

Maximum Envelope Length ( Including studs)  7/8" 
Maximum Envelops Diameter  1/4" 
Maximum Overall Length 

(Including flexible leads)   4-1/8" 
Leads. Flexible  2 

Length   
Diameter   

EnveIope, Glass 
Operating Position  • Any 

1-3/8" to 1-5/8" 
0.029" to 0.032" 
 T-1-1/2 

RECTIFIER SERVICE 

For power- supply frequency of 25 cps and above 

Maximum Ratings, Absolute Values: 

PEAK INVERSE VOLTAGE   100 max. volts 
FORWARD CURRENT: 

Peak   150 max. ma 
Average"   50 max. ma 
Fault, for duration of 0.1 second max. 500 max. ma 

AMBIENT-TEMPERATURE RANGE  -50 to + 75 CC 

Characteristics, At Ambtent Temperature of 25°C: 

Minimum Forward Current at dc volts = 1. . 4 ma 
Maximum Average Inverse Current 

at dc volts = -100   600 gam') 
Minimum Peak Inverse Voltage for 

zern dynamic resistance  120 volts 
ápacitance Between Stud Tips 
(Aporox  )   1 Pod 

* AveregeO over one conduct ion cycle. 

..— Ind icat es a change. 

12-56 DATA 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION Of AMERICA. SOMERVILLE, NEW JERSEY 
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IN58-A 

SEMICONDUCTOR DIODE 

 d   

5/6;DIA. 

F  
T I 1/2  

BULB 

MA X. 

MAX. 

AP-

POLARITY 
SYMBOL 

* ARROW INDICATES DIRECTION OF FORWARD ( EASY) 
CURRENT AS INDICATED BY DC AMMETER. 
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1N248C,1N248RC 

Silicon Rectifiers 

• DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any • Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Term.nal Diagrams ( See Dimensional Outline): 

Type 1N248C 

e 
LUG 

Type 1N248RC 

LUG 

STUD STUD 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supplyfrequencyof6ocps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  55 max. volts 
RMS SUPPLY VOLTAGE  39 max. volts 
DC BLOCKING VOLTAGE   50 max. volts 

e AVERAGE FORWARD CURRENT: 
At case temperature of 150° C   20 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT:' 

For one-half cycle, sine wave   350 max. amp 
For one or more cycles. . Sée Peak-Surge-Current Rating Chart 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to+175 °C 

Characteristics: 

At case temperature of Igo° C and maximum-
rated voltage and average forward current 

() Maximum Forward Voltage Drop  0.6 volt 
Maximum Reverse Current   3.8 ma 

RADIO CORPORATION OF AMERICA 
\le Semiconductor & Materials Division Somerville, N. J. 

DATA I 

6-61 



1N248C,1N248RC 

a Superimposed on dey ice operat ing within the maximum voltage, current, and 
temperature rat ings and may be repeated after suf f ic ient tree has elapsed 
for the dev ice to return to the presurge t hermal-egui 1 ¡ brine Condit ions. 

OPERATING CONSIDERATIONS 

Because these rect if iers may operate at voltages which are 

dangerous, care should be taken in the design of equipment to 

prevent the operator from coming in contact with the rectif ier. 

The recommended installation torque is 26 to 36 inch-

pounds applied to a 1/4-28 UNF-2B hex nut assembled on stud 
thread.  ofp 

The applied torque during installation should not exceed 

75 inch-pounds. 

JEDEC No.D0-5 

SEE NOTE 2 

.0tur MAX. 

INSULATION 

1.1—.375" MAX 
.145'2.005"  

DIA. 
HOLE 

.667" MAX. DIA. 

.115" MIN. 

I/4 - 26 UNF -2A 

SEE NOTE I 

.687" 
MAX. 

9  

156" MIN. FLAT 

• 

• 

.670" MIN. 

1.00 "mAX. 

.450' MAX. • 
1/16" MAX. J-

.453' MAX. 

  92C2 -10758RI 

NOTE I: MUST WI THSTAND TORQUE OF 30 INCH-POUNDS APPL I ED TO 

1/4-28 UNF-28 NUT ASSEMBLED ON STUD THREAD. 

NOTE 2: ANGuLAR ORIENTATION OF THIS TERMINAL UNDEFINED. 

• 

• 
Polarity symbol for types IN211111C, 1N21I9C, 111250C, 1111195A, 1N1196A, 110 
1111197A, and 11111980. 

* Polarity Symbol for types 1142.18RC. INVORC, 1N25ORC, 1N1195RA, 1111196110, 
1111197RA, and 191198Ra. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N248C,1N248RC 

SUGGESTED MOUNTING ARRANGEMENT 

Mounting components of the type shown are 

furnished with each silicon rectifier 

MICA WASHER 

TEFLON 
WASHER 

MICA WASHER 

MCTAL WASHER 

L OC—K WASHER 

HEAT SINK 

TERMINAL 
LUG 

V4 --28 UNF-2B 
BRASS NUT 

(NICKEL— PLATED) 

92C5-10766RI 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 2 

6-6 I 



1N248C,1N248RC 

AVERAGE-FORWARD-CURRENT RATING CHART 
TYPE OF OPERATION:   
A- DIRECT CURRENT   
8- SINGLE PHASE   
C- THREE PHASE   
D- SIX PHASE 

CASE TEMPERATURE:MEASURED WITH A 
THERMOCOUPLE AT CENTER OF FLAT 
OF HEX FLANGE. 

LOAD: RESISTIVE OR INDUCTIVE 
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PEAK-SURGE-CURRENT RATING CHART 

SUPPLY FREQUENCY =60 CPS SINE WAVE 
CASE TEMPERATURE = 150c C 
RESISTIVE OR INDUCTIVE LOAD. 
RMS SUPPLY VOLTAGE = MAXIMUM- RATED VALUE 
AVERAGE FORWARD CURRENT= MAXIMUM-RATED VALUE 
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RADIO CORPORATION OF AMERICA 
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1N248C,1N248RC 

TYPICAL FORWARD CHARACTERISTICS 

iii Ei 
00 

tflLf Ht-

Ht iTF 

0 02 04 06 08 

INSTANTANEOUS FORWARD VOLTS 

T-

r 

12 1.4 

92CS - I0768 
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1N249C,1N249RC 

Silicon Rectifiers 

• DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 

e
Dimensions  See Dimensional Outline 
Dimensiional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Term:lei Diagrams ( See Dimensional Outline): 

• 

• 

• 

Type 1N249C 

LUG 

STUD 

Type 11V249RC 

LUG 

STUD 

fbearrowindicates directional forward ( easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and. Minimum Ratings, Absolute-Maximum Values: 

For powe r-suppl y frequency of So cPs, single-Phase 
oPeration, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  110 max. volts 
RMS SUPPLY VOLTAGE  77 max. volts 
DC BLOCKING VOLTAGE   100 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 1500 C   20 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT:* 

cor one-half cycle, sine wave   350 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +175 

Characteristics: 

At case temperature of 1500 Cand maximum-

gi, rated voltage and average forward current 
Maxinum Forward Voltage Drop  0.6 volt 
Maximum Reverse Current   3.6 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
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1N249C,1N249RC 

a Superimposed on device operating within the maximum voltage. current, 
and temperature ratings and may be repeated after sufficient time has 

• elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types IN248C and IN248RC also apply to the 
IN249C and IN249RC 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N250C,1N25ORC  

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimens ions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N250C Type IN25ORC 

LUG LUG 

STUD 
@ l5  

STUD 

fa  f oto  indicatestota d 
indicate d 

o fbyd forward a..et (eiges.y.) 
cur rent 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supplyfrequencyof6o cps, single-Phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  220 max. volts 
Re SUPPLY VOLTAGE  154 max. volts 
DC BLOCKING VOLTAGE   200 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   amp 20 max. 
At other case temperatures. . . See Average-Forward- Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT: a 

For one-half cycle, sine wave   350 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 

CASE-TEMPERATURE RANGE: 
Cperating and storage   -65 to +175 °C 

Characteristics: 

At case temperature of 150 0 C and maximum— 

rated voltage and average forward current 

Maximum Forward Voltage Drop  0.6 volt 
Maximum Reverse Current   3.4 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N250C,1N25ORC 

a Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal — equilibrium 
conditions. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types IN248C and IN248RC also apply to the 
IN250C and IN25ORC 

cp RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1183A,1N1183RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions See Dimenslonal Outline 
Dimensional Outline   JEDEC No.00-5 
Case Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type /N1/83A 

LUG 

Type 1N1183RA 

LUG 

STUD STUD 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc aneto?. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Max:mum Values: 

For Power-suPPlyfrequency of do cps, single-phase 
oPeration, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  50 max. volts 
RUS 5UP°LY VOLTAGE  35 max. volts 
DC 8LOC<ING VOLTAGE   50 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   40 max. amp 
At other case temperatures. See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  195 max. amp 
PEAK SURGE CURRENT:a 

For ole-half cycle, sine wave   800 max. amp 
ole or more cycles See Peak- Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Op.- rating and storage   -65 to +200 °C 

Characteristics: 

Maximum Forward Voltage Dr0P b   0.65 volt 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete 
cycle forneximumpeak-reversevolts = 
50, dc forward amperes = 40, case 
:emperature (°C) = 150)   2.5 ma 

• RADIO CORPORATION OF AMERICA 
Semiconductor 11 Materials Division Somerville, N. J. 
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1N1183A,1N1183RA 

Stat ic ( DC value for maximum peak- reverse 
vol ts 50, case temperature (°C) = 25). 

Maximum Thermal Resistance: 
Junct ion-to-case  

0.025 ma 

1 0C/watt 

a Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal-equilibrium 
conditions. 

Average value for one complete cycle, for maximum peak-reverse volts 
= 50, dc forward amperes = AO, case temperature foC) = 150. 

OPERATING CONSIDERATIONS 

Because these rect 1 fiers may operate at voltages which are 

dangerous, care should be taken in the design of equipment to 

prevent the operator from coming in contact with the rectifier. 

The recommended installation torque is 26 to 36 i nch-

pounds app I led to a 1/4-28 UNE-26 hex nut assembled on stud 
thread. 

The applied torque during installation should not exceed 

50 inch-pounds. 

JEDEC No. DO-5 

.140" MIN. 
.175" MAX. 

DIA. 
HOLE 

.667" MAX. DIA. 

.115' MIN. 
.200'MAX. 

14-28 UNF-2A 

SEE NOTE I 

I.000"MAX. 

.450"NMUC 

SEE NOTE 
2 

.422"MIN. 

.453" MAX. 

92CS-10758R3 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1183A,1N1183RA 

NOTE 1: MUST WI THSTAND TORQUE OF 30 INCH-POUNDS APPLIED TO 

1 / 4-28 UNF-213 NUT ASSEMBLED ON STUD THREAD. 

NOTE 2: DI AMETER OF UNTHREADED PORTION: 0.249" MAXIMUM, 
0. 220 MINIMUM. 

NOTE 3: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED. 

• Polarity symbol for types IN 1 I83A, IN 1 184A, and IN I 186A. 

* Polarity symbol for types INI183RA, IN1 184RA, and 
IN I I86RA. 

SUGGESTED MOUNTING ARRANGEMENT 

Haunting components of the tyPe shown are fur-

nished with each silicon rectifier. The 

increase in thermal resistance with these 
mounting comPonents is aPproximately 1.5 °C/ watt. 

MICA WASHER 

TEFLON 
WASHER 

MICA WASHER 

METAL WASHER 

LOCK WASHER 

1/4 -28 UNF-2B 
, BRASS NUT 
(NLCKEL- PLATED) 

HEAT SINK 

TERMINAL LUG 

92CS -10766R2 

RADIO CORPORATION OF AMERICA DATA 2 

Semiconductor 8, Materials Division Somerville, N. J. 2-62 



1N1183A,1N1183RA  

AVERAGE-FORWARD-CURRENT RATING CHART 

150 160 170 180 190 200 

CASE TEMPERATURE—CC 

92CS — 11343 

PEAK-SURGE-CURRENT RATING CHART 
SUPPLY FRECILIENCY.60 CPS SINE WAVE CASE TEMPERATURE.I50c C 
RESISTIVE OR INDUCTIVE LOAD. 
RMS SUPPLY VOLTAGE. MAXIMUM—RATED VALUE 
AVERAGE FORWARD CURRENT = MAXIMUM—RATED VALUE 
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1N1184A,1N1184RA 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimens;ons  See Dimensional Outline 
Dimensonal Outline   JEDEC No.D0-5 

Case Metal 
Seals  Hermetic 
Terminal Diagrams (See Dimensional Outline): 

Type 1N/184A 

LUG 

STUD 

Type 1N1184RA 

LUG 

STUD 

She arrow indicates direction of forward ( easy) 
current flow as indicated by dc ("teeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

ForPower-supPlyfrequencyof6o cPs, single-Phase 
operation, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  100 max. volts 
RMS SUPPLY VOLTAGE  70 max. volts 
DC BLOCKING VOLTAGE   100 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   40 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  195 max. amp 
PEAK SURGE CURRENT:a 

For one-half cycle, sine wave   800 max. amp 
For one or more cycles See Peak- Surge- Current 

Rating Chart 
C4SE-TEMPERATURE RANGE: 

Operating and storage   -65 to +200 °C 

Characteristics: 

Maximum Forward Voltage Dropb   0.65 volt 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete cycle 
formaximumpeak-reverse volts= 100, dc 
forward amperes= 40, case temperature 
(0C) = 150)   2.5 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1184A,1N1184RA 

Static ( DC value for maximum peak- reverse 
volts = 100, case temperature ( °C) = 25). 

Maximum Thermal Resistance: 
Junction-to-case   

0.025 ma 

1 0C/watt 

a Superimposed on device operatingwithin themaximum voltage, current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for thedevice to return to the presurge thermal-equilibrium conditions. 

b Average value for one complete cycle, for maximum peak reverse volts 
. 100, dc forward amperes = no, case temperature (0c) « 150. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types 1141183A and IN1183RA also apply to the 
INI184A and INI184RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1186A,1N1186RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No. DO-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1186RA Type 1N1186A 

LUG LUG 

STUD STUD 
The arrow indicates direction of forward (easy) 
current flow as indicated by dc meter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps, single-phase 
operation, and with resistive or inductive load 

PCAK REVERSE VOLTAGE  200 max. volts 
RMS SUPPLY VOLTAGE  140 max. volts 
DC BLOCKING VOLTAGE   200 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   40 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAF RECURRENT CURRENT  195 max. amp 
FEA; SURGE CURRENT:a 
For one-half cycle, sine wave   800 max. amp 
For oneormorecycles. . See Peak- Surge-Current Rating Chart 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to +200 °C 

Characteristics: 

Maximum Forward Voltage Dropb 0  65 volt 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete cycle 
for maximum peak-reverse volts= 200, 
dc forward amperes = 40, case tempera-
ture PC) = 150)  2.5 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1186A,1N1186RA 

Static ( DC value for maximum peak-
reverse volts = 200, case tempera-
ture (°C) = 25) 0  025 ma 

Maximum Thermal Resistance: 
Junction-to-case  1 °C/watt 

Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the devIce to return to the presurge thermal-equi-
librium conditions. 

Average value for one complete cycle, for maximum peak-reverse volts = 
200, dc forward amperes = 40, case temperature ( 0C) = 150. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INIIS3A and INI183RA also apply to the 
INI186A and INIIS6RA 

RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 



1N1187, 1N1187R  

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions See Dimensional Outline 
Dimersiunal Outline .1E-DEC No.D0-5 
Case  Metal 
Seal=  Hermetic 
Termnai Diagrams ( See Dimensional Outline): 

Type 1N1187 

LUG 

STUD 

Type 1N1187!? 

LUG 

STUD 

rhe arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Max ,mum and Minimum Ratings, Absolute-Maximum Values: 

For power-suPPl y frequency of 6o cps, single-phase 
operation, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  300 max. volts 
RIAS SUPPLY VOLTAGE  212 max. volts 
DC 3LOCKING VOLTAGE   240 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 140° C   35 max. amp 
At other case temperatures. • See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  130 max. amp 
PEAK URGE CURRENT:a 

For one-half cycle, sine wave   500 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +175 °C 

Characteristics: 

Ma<imum Forward Voltage Dropb   1.7 vol ts 
MaKimum Reverse Current: 

Dynamic ( Averaged over one complete 
cycle for maximum peak- reverse volts 
= 300, dc forward amperes = 35, case 
temperatu-e (°C) = 140)   10 ma 

RADIO CORPORATION OF AMERICA 
J Semiconductor & Materials Division Somerville, N. J. 
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1N1187, 1N1187R 

Static ( DC value for maximum peak-
reverse volts = 300, case 
temperature ( °C) = 25)  0.025 ma 

Maximum Thermal Resistance: 
Junction-to-case  1 0C/watt 

& Superimposed on deviceoperallng wi thin the maximum vol tage, current, and 
temperature ratings and may be repealed after sufficient lime haS elapsed 
for the device to return to the presurge thermal-equilibrium condi lions. 

Ptak value for maximum average forward amperes = 35, case temperature 
(n) = 140. 

OPERATING CONSIDERATIONS 

Because these recti fiers may operate at voltages which are 

dangerous, care should be taken in the design of equipment to 

prevent the operator from coming in contact with the rectifier. 

The recommended installation torque is 26 to 36 inch- pounds 

appl ied to a 1/4-28 LiNF-28 hex nut assembled on stud thread. 

The appl led torque during installation should not exceed 

50 inch-pounds. 

JEDEC No.D0-5 

SEE NOTE 3 

.080" MAX. 

INSULATION 

.140' MIN. — el 
.175" MAX. 

DIA. 
HOLE 

.667" MAX. DIA. 

.115' MIN. 
.200MAX. 

1/4 -28 UNF - 2A" 

SEE NOTE I 

.667' MIN. 

.687"MAX. 

14—.375" MAX. 

.156" MIN. FLAT 

1.000"MAX. 

.450" MAX. 

i SEE NOTE 
2 

.422"1.4161. 
.453" MAX. 

1  

1 

92GS-1075883 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



Semiconductor & Materials Division Somerville, N. J. 

1N1187, 1N1187R 

NOTE MUST WITHSTAND TORQUEOF 30 INCH-POUNDS APPLIED TO 
1/4-28 UNF-28 NUT ASSEMBLED ON STUD THREAD. 

NOTE 2: DIAMETER OF UNTHREADED PORTION: 0.249" MAXIMUM, 
0.220" MINIMUM. 

NOTE 3: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED. 

• P,la , i ty symbol for types 1141181, 1111188, 1111189, and 1/11190. 

* Polarity symbol for types 1111187R, 1/11188R. 11111898, and 11111908. 

SUGGESTED MOUNTING ARRANGEMENT 

Mounting components of the type shown are furnished with 
each stlicon rectifier. The increase in thermal resistance 
with these mounting components is approximately 1.5 °C/watt. 

MICA WASHER 

TEFLON 
WASHER 

MICA WASHER 

METAL WASHER 

LOCK WASHER 

1/4 -- 28 UNF-2B 
BRASS NUT 

(NICKEL- PLATED) 

HEAT SINK 

TERMINAL LUG 

92CS-10766R2 

RADIO CORPORATION OF AMERICA DATA 2 
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1N1187, 1N1187R 

AVERAGE-FORWARD-CURRENT RATING CHART 
TYPE OF OPERATION: CASE TEMPERATURE: MEASURED 

A- DIRECT CURRENT WITH A THERMOCOUPLE AT 
B- S NGLE PHASE CENTER OF FLAT OF HEX 
C- THREE PHASE FLANGE. 
D- SIX PHASE LOAD: RESISTIVE OR INDUCTIVE 
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92CS-11342 

PEAK-SURGE-CURRENT RATING CHART 

SUPPLY FREQUENCY. 60 CPS SINE WAVE 
CASE TEMPERATURE . 140.0 
RESISTIVE OR INDUCTIVE LOAD. 
RMS SUPPLY VOLTAGE= MAXIMUM-RATED VALUE 
AVERAGE FORWARD CURRENT MAXIMUM-RATED VALUE 
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1N1188,1N1188R 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanècal: 

Operating Position  Any 
Dimensons  See Dimensionat Outline 
Dimensional Outline   jEDEC No.D0-5 
Case  Metal 
Seas   Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1188R Type 1N1188 

LUG 

STUD 

Lue 

STUD 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc anneter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute- Maximum Values: 

Forpower-supplyfrequency of óo cps, single-Phase 
operation, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  400 max. volts 
RHS SUPPLY VOLTAGE  284 max. volts 
DC BLOCKING VOLTAGE   320 max. volts 
AvERAGE FORWARD CURRENT: 

At case temperature of 1400 C   35 max. amp 
At other case temperatures. . . See Average- Forward- Current 

Rating Chart 
PEAK RECURRENT CURRENT  130 max. amp 
PEAK SURGE CURRENT:a 

For one-half cycle, sine wave   500 max. amp 
For one or more cycles See Peak-Surge- Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65to.175 °C 

Characteristics: 

Maximum Forward Voltage Dropa   1.7 volts 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete cycle 
for maximum peak- reverse volts = 400, dc 
forward amperes = 35, case temperature 
(°C1 = 140  10 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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_1N1188, 1N1188R 

Static ( DCvalue formaximum peak-reverse 
volts = 400, case temperature (°C) = 25). 0.025 ma 

Maximum Thermal Resistance: 
Junction-to-case  1 0C/watt 

a Superimposed ondeviceoperatingwithin themaximum voltage, current, and 
temperature ratings and maybe repeated after sufficient time has elapsed 
for thedevice to retare to the presurge thermal—equiliOrium conditions. 

b peak value for maximum average forward amperes = 35, case temperature 
(°C) . 140. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INI187 and IN1187R also apply to the 
INI188 and INI188R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1189,1N1189R 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 
Mechanical: 

Operating Position  Any 

Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1189 

LUG 

Type 1N1189R 

LUG 

STUD STUD 

the Orrow irDit a indicated current indicates 
't: oi f 'Ill ter(. easy) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supplyfrequencyof6ocPs, single-phase 
operation, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  500 max. volts 
RIAS SIPPLY VOLTAGE  355 max. volts 
DC BLOCKING VOLTAGE   400 max. volts 
AVERAGE FORWARD CURRENT: 

At i:ase temperature of 140° C   35 max. amp 
At :Aber case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  130 max. amp 
PEAK SURGE CURRENT"' 
For one-halt cycle, sine wave   500 max. amp 
=or one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage  -65to+175 °C 

Characteristics: 

Maximum Forward Voltage Dropb   1.7 volts 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete cycle 
for maximum peak- reverse volts = 500, 
dc forward amperes = 35, case tempera-
ture (°C) - 140)  10 ma 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1189,1N1189R 

Static ( DC value for maximum peak- reverse 
volts = 500, case temperature (OC) 
= 25)   0.025 ma e 

Maximum Thermal Resistance: 
Junction-to-case  1 °C/watt 

8 Superimposed ondevice operatingwithin themaximum voltage, current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equilibrium conditions. 

Peak value for maximum average forward amperes m 35, case temperature ( °C) 
= laO. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types 1N1187 and 1N1187R also apply to the 
1141189 and INI189R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1190, 1N119OR 

Silicon Rectifiers 

• 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Positon  Any 
Dimensions  See Dimensional Outline 

JFDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Dimensional Outline 

Type 1N1190 

LUG 

STUD 

Type 1N119OR 

LUG 

STUD 

The e7nr indicates direction 1,,f7c.acred.e(etaes* 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forkower-sukklyfreouencyof6ocks, single-phase 
ckeration, and with resistive or inductive load 

PEAK REVERSE VOLTAGE  600 max. volts 
RMS SLIP0LY VOLTAGE  424 max. volts 
DC BLOCKING VOLTAGE   460 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 140° C   35 max. amp 
At other case temperatures. . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  130 max. amp 
PEAK SURGE CLIRRENT:a 
For one-half cycle, sine wave   500 max. amp • For one or more cycles See Peak-Surge-Current 

CASE-TEMPERATURE RANGE: Rating Chart 

Operating and storage   -65 to +175 °C 

Characteristics: 

Maximum Forward Voltage Drops'   1.7 volts 
Maximum Reverse Current: e Dynamic ( Averaged over one complete cycle 

for maximum peak- reverse volts = 600, 
dc forward amperes = 35, case tempera-
ture ( 0C) = 140)  10 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor á Materials Division Somerville, N. 
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1N1190, 1N119OR 

Static ( L, value for maximum peak- reverse 
volts = 600, case temperature l°0 
= 25)   0.025 ma e 

Maximum Thermal Resistance: 
Junction-to-case  1 °C/watt 

a Superimposed on device operating wi thin the maximum vol tage, current, and 
temperature rat ings and may be repeated af ter sufficient t ime has elapsed 
for the device to return to the presurge thermal -equ i 1 i br i um conditions. 

Peak value for maximum eieerage forward amperes = 35, case temperature 1°C) 
= 140. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

end 
CURVES 

shown under Types IN1187andIN1187R also apply to the 
IN1190andINII9OR 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1195A,1N1195RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams (See Dtmens 

Type 1N1195A 

LUG 

STUD 

onal Outline): 

Type 1N1195RA 

LUG 

( 1 5  
STUD 

flic arrow indicates direction of forward 
(easy) current flow as indicated by dc (mutter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

ForPower-supplyfrequencyof6ocps, single-Phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  300 max. volts 
INS SUPPLY VOLTAGE  212 max. volts 
DC BLOCKING VOLTAGE   300 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 1500 C   20 max. amp 
At other case temperatures. . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT: 4 

For one-half cycle, sine wave   350 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage  -65 to +175 

Characteristics: 

At case temperature of 15o° Cand maximum-
rated voltage and average forward current 

Maximum Forward Voltage Drop  0.6 volt 
Maximum Reverse Current   3.2 ma 

oc 

RADIO CORPORATION OF AMERICA 
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1N1195A,1N1195RA 

a Superimposed on device operating wi thin the maximum vol tage. current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal—equ 11 I Or i um condi t ions. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Type IN248C and IN248RC also apply to the 
INI195A and INI195RA 

RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. J. 



1N1196A,1N1196RA 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Opera.Ung Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams (See Dimensional Outline): 

Type 1N1196A 
LUG 

STUD 

Type 1N1196RA 
LUG 

STUD 

The arrow indicates direction of forward 
(easy) current pow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supply frequency of 6o cps, single-phase 
oPeration, and with resistive or inductive toad 

PEAK INVERSE VOLTAGE  400 max. volts 
Re SUPPLY VOLTAGE  284 max. volts 
OC BLOCKING VOLTAGE   400 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   20 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT: 8 
For one-half cycle, sine wave   350 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage  -65 to +175 °C 

Characteristics: 

At case temperature of 15o° Cand maximum-
rated voltage and average forward current 

Maximum Forward Voltage Drop  0.6 volt 
Maximum Reverse Current   2.5 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1196A,1N1196RA 

a Super imposed on devi ce operating withi n the maximum vol tape, current, and 
temperature ratings and may be repeated after sufficient [' me nas elapsed 
for the devi ce to return to the presurge thermal—equ Ill br I um cond I tiens. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types IN248C and IN248RC also apply to the 
!NUM and INI196RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1197A,1N1197RA 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1197A Type 1N1197RA 

LUG LUG 

STUD STUD 

The arrow indicates direction of forward ( easy) 
current fLow as indicated by dc as.eter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of bo cps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  500 max. volts 
RIMS SUPPLY VOLTAGE  355 max. vol ts 
DC BLOCKING VOLTAGE   500 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   20 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  90 max. amp 
PEAK SURGE CURRENT:a 
For one-half cycle, sine wave   3 amp 
For one or more cycles. . See Peak-Surge-Current max. entReting Chart 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to +175 °C 

Characteristics: 

At case temPerature of 150 0 C and maximum-
rated voltage and average forward current 

Maximum Forward Vol tage Drop  0.6 volt 
Maximum Reverse Currert   2.2 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division- Somerville, N. J. 

DATA 
6-6 I 



1N1197A,1N1197RA 

a Superimposed on device operating within themaximum voltage, current, and 
temperature ratings and may be repeated after sufficient time cas elapsed 
for the device to return to the presurge thermal—equilibrium conditions. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Type IN248C and IN248RC also apply to the 
INI197A and INI197RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



STUD 

PEAK RECURRENT CURRENT 
PEAK SURGE CURRENT:a 
For one-half cycle, sine wave   350 max . amp Ile For one or more cycles. . See Peak-Surge-Current RatingChart 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65to+175 °C 

Characteristics: 

At case temperature of 150° C and maximum-
rated voltage and average forward current 

graximum Forward Voltage Drop 0  6 
Maximum Reverse Current 1  5 volt 

ma 

1N1198A,1N1198RA 

Silicon Rectifiers 

• DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 111, Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-5 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

• 
Type 1N1198A 

LUG 

Type 1N1198RA 

LUG 

STUD 

the currentarrow  fi low c aat se s is cc at or ted by f xidc ar ta 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supply frequency of60 cps, single-phase 
operation, and with resistive or inductive toad 

PEAK INVERSE VOLTAGE  600 max. volts 
RMS SUPPLY VOLTAGE  424 max. volts 
DC BLOCKING VOLTAGE   600 max. volts eAVERAGE FORWARD CURRENT: 

At case temperature of 1500 C   20 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
90 max. amp 

RADIO CORPORATION OF AMERICA 
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1N1198A,1N1198RA 

a Superimposed on device operat ing within themaz imum voltage, current, and 
temperature rat ings and may be repeated after sufficient time has elapsed 
for the dev ice to return to the presurge thermal—equilibrium condit ions. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types IN248C and IN248RC also apply to the 
INI198A and 1N1198RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1199A,1N1199RA 

Silicon Rectifiers 

• DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any leDimensioas  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1199A Type 1N1199RA 

• 

STUD 

LUG LUG 

STUD 
The arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Fcrpowe ,-supplyfrequencyof6ocks, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  50 max. volts 
TRAMSIENT INVERSE VOLTAGE: 

e Non- repetitive, for duration of 
5-milliseconds maximum  100 max. volts 

RIMS SUPPLY VOLTAGE   35 max. volts 
DC 8LCCKING VOLTAGE   50 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At other case temperatures. . See Average-Forward-Current 

Rating Chart 
Mk PEAK RECURRENT CURRENT  50 max. amp 
W PEAK SURGE CURRENT:a 

For one-half cycle, sine wave   240 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 

-65 to +200 °C 
CASE-TEMPERATURE RANGE: 
Operating and storage   

41,Characteristics: 

Maximum Forward Voltage Drool' 0  55 
Maximum Reverse Currenta  3 

volt 
ma 

RADIO CORPORATION OF AMERICA DATA I 
Semiconductor & Materials Division Somerville, N. J. 6-61 



1N1199A,1N1199RA 

Max imum Thermal Resistance: 
Junct ion—to—case  2 °C/watt 

a Super imposed on device operat ing ni thin the max imum vat tage. current, and 
temperature rat ings and may be repeated af ter suff icient t ime has elapsed 
for the device to return to the presurge thermal—equilibrium Conditions. 

At case temperatureof 150° C and maximum—rated voltage and average for— 
ward current. 

OPERATING CONSIDERATIONS 

Because these rect ifiers may operate at voltages which 

are dangerous, care should be taken in the design of equipment 

to prevent the operator from coming in contact with the 

rectifier. 

The recommended installation torque is 15 to 20 i nch-

pounds applied to a 10-32 UNF-20 hex nut assembled on stud 

thread. 

The appl ied torque during installation Should not exceed 

25 inch-pounds. 

JEDEC No. DO-11. 

.424" 
MAX.- 1 

INSULATION 

SEE 
NOTE 3 

.250" 
MAX. 

.060" 

f---

.175" 

.075" 

t 
.453" 
.422" 

SEE NOTE I 

.437" 

.424' 

MOH 
MAX. 

.405" 
MAX. 

.060" MIN. 
SEE 

NOTE 2 

10- 32-UNE 2A 

92CS-11070R1 
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1N1199A,1N1199RA 

• 

• 

NOTE I: NORMAL INSTALLATION TORQUE IS 15 to 20 INCH— 
POUNDS APPLIED TO A 10-32 UNF-28 HEX NUT ASSEMBLED ON 

STUC THREADS. UNDER NO CIRCUMSTANCES SHOULD THIS VALUE 
EXCEED 25 INCH—POUNDS. 

NOTE 2: DIAMETER OF UNTHREADED PORTION: 0.189. MAXIMUM, 

0.169" M.NIMUM. 

MOTE 3: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED. 

Polartly sembol for types 11111994, 11112000. 11112020. 1N1203A, 1012004, 
0 1N1295A, and 1002064. 

Pol..rlty symbol for types 1N11990,1 
11112000A. 1/1120511A, and 1N120610. 1N1200RA. 1N1202RA, 1012030A, 

SUGGESTED MOUNTING ARRANGEMENT 

Mounting components of the type shown are 

furnished with each silicon rectifier 

TEFLON 
BUSHING 

MICA 
WASHER 

MICA 
WASHER 

LOCK WASHER 

HEAT SINK 

TERMINAL 
LUG 

0-32 UNF-2B 
BRASS NUT 

NICKEL—PLATED 

82CS—I107201 

RADIO CORPORATION OF AMERICA 
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1N1199A, 1N1199RA 

AVERAGE-FORWARD-CURRENT RATING CHART 

TYPE OF OPERATION: CASE 

A- DIRECT CURRENT 
B- SINGLE PHASE 
C- THREE PHASE 
D-SIX PHASE 

20 

' 

TEMPERATURE: MEASURED WITH A 

THERMOCOUPLE AT 
CENTER OF FLAT 
OF HEX FLANGE 

LOAD: RESIST VE OR 
INDUCTIVE 

160 170 180 190 200 

CASE TEMPERATURE—°C 

92CS - 11065RI 

PEAK-SURGE-CURRENT RATING CHART 
SUPPLY FREOUENCY•60 CPS SINE WAVE 
CASE TEMPERATURE*150. C 
RESISTIVE OR INDUCTIVE LOAD. 
RMS SUPPLY VOLTAGE • MAXIMUM-RATED VALUE 
AVERAGE FORWARD CURRENTS MAXIMUM-RATED VALUE 

M
A
X
I
M
U
M
-
P
E
A
K
-
S
U
R
G
E
 

A
M
P
E
R
E
S
 
P
E
R
 
C
Y
C
L
E
 

o 
 

'.........N..N. 

2 4 6 8 io 

SURGE-CURRENT DURATION—CYCLES 

4 6 8 100 

92CS-11066RI 

• 

• 

• 
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1N1199A,1N1199RA 

TYPICAL FORWARD CHARACTERISTICS 

1.4,  • . 
His • •hp Hem. mgoiningqgrque onipm".:704 

50 In I No s*H.   limminp• :11 
gimp Imurraiv 
—LK 1 Hsu Mind m:P.I.R•slourassasr   

•  
30 " 19. 14181141 imaiP" ..1. mum 

dilEs gPFJP:  
20 ighn i ou   ssupsismindisusIngsdis 

Pli•masiniEininik..111111 d .  111 111  
  gurimEm•• 1191711:in 

io II I I 11  Is sliiiiss: 
.111 11 :1.: nEr•s 
s II 

••  nil'. As  • .... • 
:114:11111i  

« 

eve am . • 
0.2 0.4 0.6 0.8 1 1.2 1.4 
INSTANTANEOUS FORWARD VOLTS 

92CS-11063 

TYPICAL REVERSE CHARACTERISTICS 

CASE TEMPERATURE=200* C 

I99A  
99RA  
 IINI200A  
 INI200RA 

NI204A  
Ne04RA  
 liNI205A  
 INI205RA  

— IN1206RA-

200 400 600 

INSTANTANEOUS INVERSE VOLTS 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

92CS-11064RI 

DATA 3 





1N1200A, 1N1200RA 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimens ,ons See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional 

Type 1N1200A 

LUG 

STUD 

Outline): 

Type 1N1200RA 

LUG 

STUD 

The arrow indicates directional forward ( easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of bo cps, single-Phase 
oPeration, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  100 max. volts 
TRANSIENT INVERSE VOLTAGE: 

Non- repetitive, for duration of 
5-milliseconds maximum  200 max. volts 

RMS SUPPLY VOLTAGE  70 max. volts 
DC BLOCKING VOLTAGE   100 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT:a 

For one-half cycle, sine wave   240 max. amp 
For one or more cycles See Peak- Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +200 oc 

RADIO CORPORATION OF AMERICA 
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1N1200A, 1N1200RA 

Characteristics: 

Maximum Forward Voltage Dropb   0.55 volt 
Maximum Reverse Currentb  2.5 ma 
Maximum Thermal Resistance: 
Junction—to—case  2 °C/watt 

8 Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

b At case temperature of 1500 C and maximum- rated voltage and average 
forward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INI199A and IN1199RA also apply to the 
INI200A and INI200RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1202A, 1N1202RA 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Ope-ating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1202A 

LUG 

Type 1N1202RA 

LUG 

STUD STUD 

the  raer .1> arrow w a wind icate s ae directtionci ob), i ic a. forward (easy.) c  

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power- supply frequency of to cps, single-Phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  200 max. volts 
TRANSIENT INVERSE VOLTAGE: 

Non-repetitive, for duration of 
5-milliseconds maximum  350 max. volts 

RMS SUPPLY VOLTAGE  140 max. volts 
DC BLOCKING VOLTAGE   200 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT:a 
For one-half cycle, sine wave   240 max. amp 
ror one or more cycles. . See Peak-Surge-Current Rating Chart 

CASE-TEMPERATURE RANGE: 
Operating and storage   465 to +200 °C 

Characteristics: 

Maximum Forward Voltage Dropb   0.55 volt 
Maximum Reverse Currentb  2 ma 

e RADIO CORPORATION OF AMERICA 
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1N1202A, 1N1202RA 

Maximum Thermal Resistance: 
Junction-to-case  2 0C/watt 

a 
Superimposed on den ice operating within the max i mum voltage, current, and 
temperature ratings and may be repeated after sur r icient tree has elapsed 
for the device to return to the presurge thermal-equ i 1 i Dr ium conditions. 

At case temperature of 150 ° C and maximum- rated voltage and average for-
ward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 

CURVES 
shown under Types 1N1199A and INI199RA also apply to the 

IN1202A and IN1202RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1203A, 1N1203RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-4 
Case  Metal 
Seal's  Hermetic 
TerNinal Diagrams ( See Dimensiona/ Outline): 

Type 1N1203RA Type 1N1203A 

LUG 

STUD 

LUG 

STUD 

fhe.r,uet itow a rrot, ndicatsesiliaia d y d re,cctitoen otfonuac ar.d .e(etaese) c. . 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of boo's, single-phase 
oPeration, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  300 max. volts 
TRANSIENT INVERSE VOLTAGE: 

Non-repetitive, for duration of 
5-milliseconds maximum  450 max. volts 

RMS SUPPLY VOLTAGE  212 max. volts 
DC BLOCKING VOLTAGE   300 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT:a  

For one-half cycle, sine wave   amp 240 max. 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 
Operating and storage   -65to+200 °C 

Characteristics: 

Maximum Forward Voltage Dropa 
Masimum Reverse Currenta 

055 
175 

volt 
ma 

0 RADIO CORPORATION OF AMERICA 
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1N1203A, 1N1203RA 

Maximum Thermal Resistance: 
Junction—to—case  2 °C/watt 

a Super imposed on device operat ing wi thin the maximum vol tage. current, and 
temperature ratings and may be repeated after suff icient time Iles elapsed 
for the device to return to the presurge thermal-egu I I Dr I um coud I lions. 

At case temperature of 1500 C and maximum- rated vol [age and average for-
ward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INII99A and INI199RA also apply to the 
INI203A and INI203RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1204A, 1N1204RA  

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Ozmens.ena/ Outline 
Dimensional Outline   JEDEC No.D0-4 
Case Meta! 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional 

Type 1N1204A 

LUG 

Outline): 

Type 1N1204RA 

LUG 

( i )) 
STUD 

the arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

Forpower-supplyfrequencyof 6ocps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  400 max. volts 
TRANSIENT INVERSE VOLTAGE: 

Non-repetitive, for duration of 
5-milliseconds maximum  600 max. volts 

RIAS SUPPLY VOLTAGE  284 max. volts 
DC BLOCKING VOLTAGE   400 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amo 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT: 4 

For one-half cycle, sine wave   240 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +200 

Characteristics: 

Maximum Forward Voltage Drool'   0.55 volt 
Maximum Reverse Current 4  1.5 ma 

or, 

e RADIO CORPORATION OF AMERICA 
6-61 
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:IN1204A, 1N1204RA 

Maximum Thermal Resistance: 
Junction-to-case  2 °C/watt 

a Superimposed on device operating within the maximwn voltage, current. and 
temperature ratings ard may be repeated after sufficient time has elapsed 
for the device to retors to the presurge thermal—egullibrium conditions. 

At case temperatureof 150° C and maximum—rated voltage and average for— 
ward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INI199A and 1N1199RA also apply to the 
1N1204A and INI204RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1205A, 1N1205RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.1001-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1205RA Type 1N1205A 

LUG 

STUD 

LUG 

( 1 5  
STUD 

fhearrowimdicates directionofforward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

Forpower-supply frequencyof 6o cps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  500 max. volts 
TRAMENT INVERSE VOLTAGE: 

Non- repetitive, for duration of 
5-milliseconds maximum  700 max. volts 

RIAS SUPPLY VOLTAGE  355 max. volts 
DC BLOCKING VOLTAGE   500 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At other case temperatures. . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT:a 
For one-half cycle, sine wave   240 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +200 °C 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 

6-6r 



1N1205A, 1N1205RA 

Characteristics: 

Maximum Forward Voltage propb   0.55 volt 
Maximum Reverse Currentb  1.25 ma 
Maximum Thermal Resistance: 
Junction—to—case  2 °C/watt 

a Superimposed on device operating within the maximum voltage, current. 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal—eguili brium 
candi lions. 

At case temperature or 1500 c and maximum— rated voltage and average 
forward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INI199A and INI199RA also apply to the 
INI205A and IN1205RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N.1. 



1N1206A, 1N1206RA 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-4 
Case  Metal 
Seal.  Hermetic 
Term;nal Diagrams ( See Dimensional Outline): 

Type 1N1206RA Type 1N1206A 

LUG 

STUD 

LUG 

( 1 5  
STUD 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute -Maximum Values: 

Forpower-supplyfreouency of6o cps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  600 max. volts 
TRANSIENT INVERSE VOLTAGE: 

Non- repetitive, for duration of 
5-milliseconds maximum  800 max. volts 

RIMS SUPPLY VOLTAGE  424 max. volts 
DC BLOCKING VOLTAGE   600 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 150° C   12 max. amp 
At othercase temperatures . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  50 max. amp 
PEAK SURGE CURRENT:* 

For one-half cycle, sine wave   240 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to +200 °C 

Characteristics: 

Maximum Forward Voltage Drop* 
Maximum Reverse Current*  

055 
1 

volt 
ma 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1206A, 1N1206RA 

Maximum Thermal Resistance: 
Junction-to-case  2 °C/watt 

a Superimposed on device operating wi thin the maximum vol tage, current, and 
temperature rat ings and may be repeated af ter sufficient t Ime has elapsed 
for the device to return to the presurge thermal-equi 1 ibrium condi lions. 

b At case temperature of 150° C and maximum-rated voltage and average for-
ward current. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHARTS, 

and 
CURVES 

shown under Types INI199A and IN1199RA also apply to the 
1N1206A and INI206RA 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1612, 1N1612R 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1612 Type 1N1612R 

LUG LUG 

STUD STUD 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc anneter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power—supply frequency of 6o cps, single—phase 
operation, and with resistive or inductive Load 

PEAK INVERSE VOLTAGE  50 max. volts 
RMS SUPPLY VOLTAGE  35 max. volts 
DC BLOCKING VOLTAGE   50 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 135° C   5 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  15 max. amp 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +175 °C 

Characteristics: 

Maximum Forward Voltage Drop for dc forward 
amperes = 10, case temperature (°C) = 25 . 1.5 volts 

Maximum Reverse Current: 
Dynamic ( Averaged overonecomplete cycle 
formoximum peak-reverse volts = 50, dc 
forward amperes = 5, case temperature 
.oc)= 150)  1 ma 

Static ( DC value for maximum peak-reverse 
volts= 50, case temperature (°C) = 25) . 0.01 ma 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. I. 
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1N1612, 1N1612R 

OPERATING CONSIDERATIONS 

Because these rectifiers may operate at voltages which 

are dangerous, care should be taken in the design of equipment 

to prevent the operator from coming in contact with the 

rectifier. 

The recommended installation torque is 15to20 inch-pounds 
applied to a 10-32 UNF-2B hex nut assembled on stud thread. 

The applied torque during installation should not exceed 

25 inch-pounds. 

JEDEC No.D0-4 

.424" r-
INSULATOY 

.437" 

.424" 
SEE 

NOTE 3 

.250" 
MAX. 

MIN. * 

f--

.075 

.453" 

.422" 

SEE NOTE I 

.405" 
MAX. 

lee 
MAX. 

.060" MIN. 
SEE 

NOTE 2 

I0-32-UNF 2A 

92CS-11070M 

MOTE I: NORMAL INSTALLATION TORQUE IS 15 TO 20 INCH-

POUNDS APPLIED TO A 10-32 UNF-28 HEX NUT ASSEMBLED ON 

STUD THREADS. UNDER NO CIRCUMSTANCES SHOULD THIS VALUE 

EXCEED 25 INCH-POUNDS. 

NOTE 2: DIAMETER OF UNTHREADED PORTION: 0.189. MAXIMUM, 

0.163" MINIMUM. 

NOTE 3: ANGULAR ORIENTATION OF THIS TERMINAL UNDEFINED. 

A Polar I ty symbol for types 1111612, 1111612. 111161 11. 1N1615, and 1111616. 

• Polarity symbol for types 1N161211. 1N161512, 1N16111R, 111161511. 
and 1N1616R. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. 



1N1612, 1N1612R 

SUGGESTED MOUNTING ARRANGEMENT 

TEFLON 
BUSHING 

MICA 
WASHER 

MICA 
WASHER 

// 
LOCK WASHER 

HEAT SINK 

TERMINAL 
LUG 

10-32 UNF-2B 
BRASS NUT 

NICKEL -PLATED 

92CS-11072R1 

AVERAGE-FORWARD-CURRENT RATING CHART 

TYPE OF OPERATION 
A- DIRECT CURRENT 
B- S NGLE PHASE 
C- THREE PHASE 
D-S!X PHASE 

CASE TEMPERATURE ' MEASURED WITH A 
THERMOCOUPLE AT 
CENTER OF FLAT 
OF HEX FLANGE 

LOAD RESISTIVE OR 
INDUCTIVE  

130 135 140 145 150 155 160 165 170 175 

CASE TEMPERATURE— ° C 

92CS - 11295 

• RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1613, 1N1613R 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.00-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

(T:EElef 6:1.1 

1) (TEP:eiE)R 

LUG 

STUD STUD 

directionflic a,-rou (na (cates Current f iou, as  ogyfr e:emieile, 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 60 cps, single-phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  100 max. volts 
RMS SUPPLY VOLTAGE  70 max. volts 
DC BLOCKING VOLTAGE   100 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 135° C   5 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  15 max. amp 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to+175 °C 

Characteristics: 

Maximum Forward Voltage Drop for dc forward 
amperes = 10, case temperature (°C) = 25. 1.5 volts 

Maximum Reverse Current: 
'Dynamic ( Averaged over one complete cycle 

for maximum peak-reverse volts = 100, 
dc forward amperes = 5, case temperature 
(oc) = 150)   1 ma 

Static ( DC value for maximum peak-reverse 
volts = 100, case temperature 
(°C) - 25) 0  01 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1613, 1N1613R 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

and 
CURVES 

shown under Types 1N1612 and INI612R also apply to the 
INI613 and 1N1613R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1614, 1N1614R 

Silicon Rectifiers 

• DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any e Dimensions  
Dimensional Outline  See Dimensional Outline 

JEDEC No.D0-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dmenslonal Outline): 

Type 1N1614R 

LUG 

Type 1N1614 

LUG 

STUD STUD 

The arreo indicates direction current flow as indicated otylrle.(Ae. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute -Maxtuum Values: 

ForPower-supplyfrequency of6o cps, single-Phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  200 max. volts 
RMS SUPPLY VOLTAGE  140 max. volts 
DC NLOCKING VOLTAGE   200 max. volts 

• AVERAGE FORWARD CURRENT: 
At case temperature of 135° C   5 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  15 max. amp 
CAE-TEMPERATURE RANGE: 

Operating and storage   -65 to +175 °C 

e Characteristics: 
Maximum Forward Voltage Drop for dc forward 

amperes = 10, case temperature (°C) = 25 . . 1.5 volts 
Maximum Reverse Current: 

Dynamic ( Averaged over one complete cycle 
for maximum peak-reverse volts = 200, 
dc forward amperes = 5, case temperature 

gip pc) = 150)   1 ma 
Static ( DC value for maximum 

peak-reverse volts = 200, case 
temperature ( °C) = 25) 0  01 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N1614, 1N1614R 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

and 
CURVES 

shown under Types IN1612 and INI612R also apply to the 
INI614 and INI614R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1615, 1N1615R 

Silicon Rectifiers 

DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Dimensional Outline   JEDEC No.D0-4 
Cas.  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1615 Type 1N1615R 

LUG LUG 

STUD STUD 

the arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of to cps, single-Phase 
operation, and with resistive or inductive load 

PEAK INVERSE VOLTAGE  400 max. volts 
RMS SUPPLY VOLTAGE  280 max. volts 
DC BLOCKING VOLTAGE   400 max. volts 
AVERAGE FORWARD CURRENT: 

At case temperature of 135° C   5 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  15 max. amp 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to +175 °C 

Characteristics: 

Maximum Forward Voltage Drop for dc forward 
amperes = 10, case temperature (°C) = 25. 1.5 volts 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete cycle 

for maximum peak- reverse volts = 400, 
dc forward amperes = 5, case temperature 
(°C) = 150)   1 ma 

Static ( DC value for maximum peak-reverse 
volts . 400, case temperature 1°G) 
= 25) 001 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor d Materials Division Somerville, N. J. 
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1N1615, 1N1615R 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

and 
CURVES 

shown under Types 1N1612 and 1N1612R also apply to the 
INI615 and INI615R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N1616, 1N1616R 

Silicon Rectifiers 
DIFFUSED-JUNCTION TYPES 

For Industrial and Military Power Supplies 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  See 0:limns tonal Outline 
Dimensional Outline   JEDEC No.D0-4 
Case  Metal 
Seals  Hermetic 
Terminal Diagrams ( See Dimensional Outline): 

Type 1N1616R Type 1N1616 

LUG 

STUD 

LUG 

STUD 

fchuer,c.terrnotw wicaatse s oindicated t yf ceoctor.d.(eetaesy.) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-suPPly frequency of6o cps, single-phase 
operatIon, and with resistive or lnductive load 

PEAK INVERSE VOLTAGE  600 max. volts 
RMS SUPPLY VOLTAGE  420 max. volts 
DC BLOCKING VOLTAGE   600 max. voits 
MERAGE FORWARD CURRENT: 

At case temperature of 135° C   5 max. amp 
At other case temperatures. . . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  15 max. amp 
CASE-TEMPERATURE RANGE: 

Ooerating and storage   -65 to +175 °C 

Characteristics: 

Maximum Forward Voltage Drop for dc forward 
amperes = 10, case temperature (°C) = 25. 1.5 volts 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete cycle 

for maximum peak-reverse volts = 600, 
dc forward amperes = 5, case temperature 
(°C) = 150)   1 ma 

Static ( DC value for maximum peak-reverse 
volts = 600, casetemperature(°C) = 25) . 0.01 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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IN1616,1N1616R 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

and 
CURVES 

shown under Types INI612 and INI612R also apply to the 
INI616 and INI616R 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Divisan Somerville, N. J. 



1N 312 8 

Tunnel Diode 

• 

• 

GERMANIUM TYPE 

A Low-Current Type for Applications Employing Clock 
(Pulse-Repetition) Rates up to 100 Mc with Typical 
Switching Times of 2 Millimicroseconds or Less 

GENERAL DATA 

Mechanical: 

Onerating Position  Any 
Maximus Overall Length  0  265" 
Maximum Width  0  140" 
Maximuo Height  0  055" 
Case  Metal and Ceramic 
Colored Dots for Device Identifica-

tion ( See Dtmenstonal Outline) Red and Gray 
Terminal Diagram ( See Dimensional Outline): 

TERMINAL TERMINAL 
(2 COLORED 

DOTS) 

The arrow indicates direction of forward 
current flow as indicated by dc caleter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

INSTANTANEOUS FORWARD CURRENT   100 max. ma 
INSTANTANEOUÎ REVERSE CURRENT   200 max. ma 
DISSIPATION: 

At ambient temoerature of 25° C   40 max. mw 
AffliENT-TEMPERATURE RANGE: 
°aerating   -65 to +150 °C 
Storage   -65 to +175 °C 

CASE TEMPERATURE: 
For immersion in molten 
solder for 10 seconds maximum   275 max. °C 

Electrical Characteristics: 

At ambient temperature of 25° C 

Min. Typical Max. 

Static: . 

Peak- Point Current. . . . I 4.75 5 5.25 M1 
Valley- Point Current. . . lv 0.45 0.6 ma 
Pmak-Point-to-Valley-

Point Current Ratio . . 1p/I v 8/1 11/1 
Pak- Point Voltage. . . . VP 45 65 WV 
Valley-Point Voltage. . . Vv 280 330 WV 
Positive Voltage at peak-

point ma. = 5.25. . . . VF, 445 485 MV 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N 312 8 

Min. Typical Max. 

Dynamic: * 

Terminal Valley—Point 
Capacitances  

Total Series Inductance   Ls 
Total Series Resistance   Rs 
Negative Resistance (—RD) 

of Intrinsic Diode 
measured at inflection 
point of negative— 
resistance charac— 
teristic. .  —RDm 22 ohms 

Dissipation with diode 
switched to its high— 
voltage state ( V . Vp i 
and 1 = Ipmax )  

Rise Time   Prr R 

Figure of Merit   Ip/Cmax 

7 15 
0.6 mgh 
1.5 ohms 

2.5 mw 

• 

• 

0.33 — ma/mmf 
5 mgsec e 

4 Derate linearly to 0 milliwatts at 150° c. 

• See accompanying Static-Porward-Characteristic diagram. 

* see accompanying Rguivalent Circuit of a funnel Diode in the degative-
Resistance Region. 

# At measured lv for individual diode and includes case capacitance of 
0.3 pgf• 

à The time required for the forward voltage to rise ! roc vp 0.1 jvF - op/ 

g2fs; eLdeehrcert:rrtetcereennvoeurCees) f°rear voltage eld v8rMln: 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N 312 8 

.120-.140" 
TOTAL WIDTH 

a 
ALIGNMENT 
TOLERANCE 

.235"- . 265" 

.055"-

.065" R. 

CERAMIC 
.003"-.010" CYLINDER 

L-.002" POLARITY \,, \ •,SYMBOL  .025' i .025',-.055" 

(SEE NOTE) 

't .002" •-••••'''''' COLORED DOTS -»-I.085"-.095" DIAbo-

92CS-10802R1 

NOTE: ARROW INDICATES DIRECTION OF FORWARD CURRENT 

FLOW AS INDICATED BY DC AMMETER. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N 312 8 

STATIC FORWARD CHARACTERISTIC 

OF A TUNNEL DIODE 

F
O
R
W
A
R
D
 

C
U
R
R
E
N
T
 

il
l 

IV 

Vp VV 
FORWARD VOLTAG E (V) 

l 

VF' 

Vr 

92CS-101301R2 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE—RESISTANCE REGION 

92CS -10799R1 

LD . TOTAL SERIES INDUCTANCE 
RD = TOTAL SERIES RESISTANCE 
—RD = NEGATIVE RESISTANCE OF INTRINSIC DIODE 
C, = BARRIER CAPACITANCE OF INTRINSIC DIODE 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3129 

Tunnel Diode 
GERMANIUM TYPE 

An Intermediate-Speed Type for Applications Employing 
Clock ( Pulse- Repetition) Rates up to 500 Mc with 
Typical Switching  Times of 1/2 Millimicrosecond or Less 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  265" 
Maximum Width  0  140" 
Maximun Height  0  055" 
Case Metal and Ceramic 
Colored Dots for Device Identifica-

tion ( See Dimensional Outline) 
Terminal Diagram ( See Dimensional Outline): 

TERI/ANAL TERMINAL 
(2 COLORED 

DOTS) 

The arrow indicates direction of forward 
current flow as indicated by dc anneter. 

Rod and White 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

INSTANTANEOUS FORWARD CURRENT   100 max. ma 
INSTANTANEOUS REVERSE CURRENT   200 max. ma 
DISSIPATION:A 

At ambient temperature of 25° C   40 max. mw 
AMBIENT-TEMPERATURE RANGE: 
Operating   -65 to + 150 °C 
Storage   -65 to + 175 °C 

CASE TEMPERATURE: 
For immersion in molten 
solder for 10 seconds maximum   275 max. °C 

Electrical Characteristics: 

At ambient temperature of 25° C 

Min. Typical Max. 

Static: e 

Peak-Point Current. . . • 1p 19 20 21 ma 
Valley-Point Current. . . lv - 1.8 2.4 ma 
Peak-Point-to-Valley-

Point Current Ratio . . 1p/I v 8/1 11/1 
Peak-Point Voltage. . . . Vp 65 - 90 mv 
Valley-Point Voltage. . . Vv 300 - 360 mv 
Positive Voltage at peak-

point ma. - 21  Ve , 500 - 550 my 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3129 

Nin. Typical Max. 

Dynaml, * 

Terminal Valley-Point • Capacitance# C - 10 20 Pia 
Total Series Inductance . Ls - - 0.6 mph 
Total Series Resistance ; Rs - - 1.5 ohms 
Negative Resistance (-RP) 

of Intrinsic Diode 
measured at inflection 
point of negative- re-
sistance characteristic -Ron, - 6 - ohms • 

Dissipation with diode 
switched to its high-
voltage state ( V o VF , 
and 1 = 1pmax )  P - 12 - mw 

rRise Timeè  - - 2 mgsec 
Figure of Merit   IP/Crmax - 1 - ma/ggf o 
A Aerate linearly to 0 milllwatts at 150° C. 

e See accompanying Staric-Porword-Characteristic diagram. 

* See accompanying gqviudient Circuit of a funnel Diode in the Negative-
• Resistance Region. 

✓ At measured lv for individual diode and includes case capacitance of 
0.3 umf. 

4 Too timerequired for the forward voltage to rise from Vp + 0.1(VP - VP) 
to Op . 0.9(V - vp). For 20 per cent overdrive ( dc forward voltage 
and driving pulse proviaea by constant- current sources). 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type 1N3128 also apply to the IN3129 

RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. J. 



1N3130 

Tunnel Diode 
GERMANIUM TYPE 

An Ultra-High-Speed Type for Applications Employing 
Clock ( Pulse-Repetition) Rates up to 1000 Mc with 
Typical Switching  Times of 1/5 Millimicrosecond or Less 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  265" 
Maximum Width  0  140" 
Maximum height 0 055" 
Case  Metal and Ceramic 
Colored Vota for Oevice Identifica-

tion ( Sec Dimensional Outline)  Orange and Green 
Terminal Diagram ( See Dimensional Outline): 

TUMORAL TERMINAL 
(2 COLORED 

DOTS) 

The arrow indicates direction of forward 
current flow as indicated by dc asmeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

INSTANTANEOUS FORWARD CURRENT  100 max. ma 
INSUNTANEOUS REVERSE CURRENT  200 max. ma 
DISS:PATION: A 

At ambient temperature of 25° C  40 max. mw 
AMBIENT-TEMPERATURE RANGE: 
Operating  -65 to +150 °C 
Storage  -65 to +175 °C 

CASE TEMPERATURE: 
For immersion in molten solder 
fc4- 10 seconds maximum   275 max. °C 

Electrical Characteristics: 

At ambient temperature of 25° C 

Yin. Typical Max. 

Static: . 
Peak- Point Current. . 1p 47.a 50 52.5 ma 
Varley-Point Current. Iv - 4.5 6 ma 
Peak-Point-to-Valley-

Point Current Ratio. . . 1p/I v 8/1 11/1 - 
Peak-Point Voltage. . . . Vp 90 - 120 mv 
Valley-Point Voltage. . . Vv 350 - 430 mv. 
Positive Voltage at peak-
point ma. - 52  5  VE' 540 - 600 mv 

RADIO CORPORATION OF AMERICA 
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1N3130 

Mzn. Typical Max. 

Dynamic: * 

Terminal Valley-Point 
Capacitancei  C 12 25 mmf 

Total Series Inductance  Ls - 0.6 mmh 
Total Series Resistance  Rs 1.2 ohms 
Negative Resistance 

(-RD ) of Intrinsic 
Diode measured at 
inflection point of 
negative- resistance 
characteristic. . . . -Rpm 2.4 ohms 

Dissipation with diode 
switched to its high-
voltage state (V.VF' 

max = IR ). . • • POPR and ! 32 - mw 
Rise Time.'  tr - 0.5 mmsec fri 
Figure of Merit . . .   Ip/Cmax - 2 - ma/mµ f 

L Scrute linearly to 0 miiliaalts at 150 0 C. 

* See accompanying Statio-Porward-Characteristio diagram. 

* See accompanying Revivaient Circuit of a runnel Diode in the Negative-
Resistance Region. 

, At measured iv for individual diode and includes case capacitance of 
0.3 pmf. 

4 The time required for the forward voltage to rise from op r 0.1 ( Ci-
Vp) to Ve . 0.9 ( VF-Vp). For 20 per cent overdrive ( dc forward voltage 
and driving pulse provided ny constant-current sources). 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3128 also apply to the IN3130 

• 

• 
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1N3138 

Tunnel Diode 
GALLIUM-ARSENIDE TYPE 

A High-Speed Type for Use as a Switching Device in Digital-
Pulse Circuits and Memory Matrices, and in Other Applica-
tions Requiring Switching Times of 1/2 Millimicrosecond 
or Less and Clock ( Pulse- Repetition) Rates up to 1000 Mc 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 0   265" 
Maximum Width  0   140" 
Maximum Height  0  055" 
Case Metal and Ceramic 
Colored Dots for Device Identifica-

tion ( See Dimensional Outline)   Yellow and Black 
Terminal Diagram ( See Dimensional Outline): 

TERMINAL TERMINAL 
(2 COLORED 

DOTS) 

The arrow stidicates direction of forward 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

INSTANTANEOUS FORWARD CURRiNT   100 max. na 
INSTANTANEOUS REVERSE CURRENT   200 max. ma 
DISSIPATION:A 

At ambient temperature of 25° C   75 max. mw 
AMBIENT-TEMPERATURE RANGE: 
Operating -65 to +150 °C 
Storage   -65 to + 175 °C 

CASE TEMPERATURE: 
For immersion in molten 
solder for 10 seconds maximum   275 max. °C 

Electrical Characteristics: 

At ambient temperature of 25° C 

Min. Typical Max. 

Static: . 

Peak-Point Current  1p 47.5 50 52.5 ma 
Valley-Point Current  lv - 2.5 3.5 ma 
Peak-Point-to-Valley-

Point Current Ratio 1p/I v 13/1 20/1 - 
Peak-Point Voltage  Vp 120 - 260 nv 
Valley-Point Voltage  V 510 Vv 620 mv 

RADIO CORPORATION OF AMERICA 
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Nin. TyPtcal Max. 
Positive Voltage at peak-

point ma. = 52  5  VF, 1100 - 1400 my 111, 

Dynamic:* 

Terminal Valley-Point 
Capacitanca  C - 10 30 j.uif 

Total Series Inductance   Ls - - 0.6 mgh 
Total Series Resistance   Rs - - 2.6 ohms 
Negative Resistance (-RD) 

of Intrinsic Diode • 
measured at inflection 
point of negative- re-
sistance characteristic -Rom - 2.6 - ohms 

Dissipation with diode 
switched to its high-
voltage state (V . VF , • and I = Ipmax )  Pra _ 73 - mw 

Rise Time&  - - 2 mgsec 
Figure of Merit   maiggf IP/2Cmex 0.9 - - 

A Derate linearly to 0 milliwatts at 1500 C. 

e One accompanying Static-Forward-Characteristic diagram. 

* See accompanying Rquivalent Circuit of a Tunnel Diode in the Pegatina -
Resistance Region. 

t At measured iv for individual diode and includes case capacitance of 
O.) piaf. 

4 The time required for the forward voltage to rise from Op + 0.I(VF - Vp) 
to vp . 0.g(vp - Vp). For 20 per cent overdrive ( dc forward voltage 
and driving pulse provided by constant-current sources). 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION • shown under Type 1113128 also apply to the 1113138 

• 
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1N3193 

Silicon Rectifier 
DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

See also Insulated-Version Type IN3253 

GENERAL DATA 

Mechanical: 

Operating Position  . Any 
Maximum Length ( Excluding flexible leads) 0  405" 
Maximum D,ameter 0  240" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   2 
Min;mum length  1  4" 
Diameter 0  027 to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

CATHODE 

ANODE 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc awaeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps 

For resistive or For capacitive-
inductive load input fitter 

200 max. 200 max. 
140 max. 70 max. 

PEAKINVERSEVOLTAGE. 
RIS SUPPLY VOLTAGE   
FORWARD CURRENT:a 

DC   750 max. 500 max. 
Peak recurrent . . 6 max. 
Surge, for " turn-

on" time of 
2 milliseconds . 35 max. 

AMBIENT-TEMPERATURE 
RANGE: 
Operating  -65 to +100 
Storage  -65 to +175 

Volts 

Volts 

ma 

amp 

amp 

°C 
°C 
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1N 319 3 

LEAD TEMPERATURE: 
For 10 seconds maximum 255 max. 

Characteristics: 

At ambient temperature of 25 ° C 

Minimum Instantaneous Forward Voltage 
Drop at dc forward amperes - 0  5  1.2 volts 

Maximum Reverse Current at maximum 
peak inverse voltage  10 Pa 

e At ambient temperatures up to 75 0 C. At ambient temperatures above 750 C 
see Rating Chart. 

OPERATING CONSIDERATIONS 

A surge- limiting impedance should alwaysbe used in series 

with the rectifier. The impedance value must be sufficient 

to limit the surge current to the value specified under the 

maximum ratings. This impedance maybe provided by the power-

transformer windings, or by an external resistor or choke. 

The flexible leads of this rectifier are usually soldered 

to the circuit elements. It is desirable in all soldering 

operations to provide some slack or an expansion elbow in the 

leads to prevent excessive tension on the leads. It is im-

portant during the soldering operation to avoid excessive 
heat in order to prevent possible damage to the rectifier. 

To absorb some of the heat, grip the flexible lead of the 

rectifier between the case and the soldering point with a 

pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 

soldered within 0.5" of the metal case. 

Because the case of this rectifier may operate at voltages 

which are dangerous, care should be taken in the design of 

equipment to prevent the operator from coming in contact with 

the rectifier. It is recommended that this rectifier be 

mounted on the underside of the chassis. 

OC 
• 
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1N3193 

1.4" 
MIN. 

POLARITY 
SYMBOL 
(SEE 

.405" 
MAX. 

1.4" 

GLASS 1 
INSULATION 

DIA. 

.240" 
MAX. DIA. 

.027—.035" DIA. 
2 LEADS 

92C5- 10920R1 

NOTE: ARROW INDICATES DIRECTION OF FORWARD 

I EASY I CURRENT FLOW AS INDICATED BY DC AMMETER. 
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RATING CHART 
SUPPLY FREOUENCY.60 CPS 

1"1:111:1 

—75 —50 —25 0 25 50 75 100 
FREE—AIR TEMPERATURE— CC 

92CS-9727R2 

TYPICAL FORWARD CHARACTERISTIC 
FREE—MR TEMPERATURE.25°C 

1-44  
tit 

0.5 I 1.5 2 2.5 3 

INSTANTANEOUS FORWARD VOLTS 

rJ:11 

92CS-9730R2 
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1N3193 

TYPICAL REVERSE CHARACTERISTICS 
à DO NOT EXCEED MAXIMUM PEAK— INVERSE—VOLTAGE RATING. 

SOLID— LINE CURVES: DYNAMIC CHARACTERISTICS 
MEASURED AT FREE—AIR TEMPERATURE = 75° C AND AT 
MAXIMUM DC FORWARD—CURRENT RATING 

DOTTED LINE CURVES: STATIC CHARACTERISTICS 
MEASURED AT FREE— AIR TEMPERATURE = 25° C 
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1N 319 3 

Silicon Rectifier 

DIFFUSED-JUNCTION TYPE 

For Industrial  and Consumer- Product Applications 

Mechanical 

Operating Position  Ahy 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

TERMINAL 

TERMINAL 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps 

PEAK INVERSE VOLTAGE. 
RMS SUPPLY VOLTAGE   
FORWARD CURRENT:* 
DC   
Peak recurrent .   
Surge, for " turn-

an" time of 
2 milliseconds . 

AMBIENT-TEMPERATURE 
RANGE: 
Operating  
Storage  

LEAD TEMPERATURE: 
For 10 seconds 
maximum  

For resistzve or 
inductive load 

For capacitive— 
input filter 

200 max. 200 max. volts 
140 max. 70 max. volts 

750 max. 500 max. ma 
6 max. amp 

- 35 max. amp 

-65 to +100 °C 
-65 to +175 oc 

255 max. oc 

0 RADIO CORPORATION OF AMERICA 
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1N3193 

Characteristics: 

At ambient temperature of 25 0 C 

Minimum Instantaneous Forward Voltage 
Drop at dc forward amperes - 0  5  

Maximum Reverse Current at maximum 
peak inverse voltage   10 Pa 

a At ambient temperatures op to 750 C. At ambient temperatures above 750 C 
see Rating Chart. 

111, 
1.2 volts 

OPERATING CONSIDERATIONS 

A surge- limiting impedance should alwaysbe used in series 

with the rectifier. The impedance value must be sufficient 

to limit the surge current to the value specified under the 

maximum ratings. This impedance may be provided by the power-

transformer windings, or by an external resistor or choke. 

The flexible leads of this rectifier are usually soldered 
to the circuit elements. It is desirable in all soldering 

operations to provide some slack or an expansion elbow in the 

leads to prevent excessive tension on the leads. It is im-

portant during the soldering operation to avoid excessive 

heat in order to prevent possible damage to the rectifier. 

To absorb some of the heat, grip the flexible lead of the 
rectifier between the case and the soldering point with a 

pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 

soldered within 0.5" of the metal case. 

Becausethecase of this rectifier may operate at voltages 

which are dangerous, care should be taken in the design of 

equipment to prevent the operator from coming in contact with 

the rectifier. It is recommended that this rectifier be 

mounted on the underside of the chassis. 

RADIO CORPORATION OF AMERICA 
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1.4" 
MIN. 

POLARITY 

(SEE NOTE) 
SYMBOL 

GLASS 
INSULATION 

.I35"-J39" DIA. 

e" 

.405« 
MAX. 

1.4« 
MIN. 

rMAX.DIA. 

.027--.03e DIA. 

2 LEADS 

92G5- 10920R1 

NOTE: ARROW INDICATES DIRECTION OF FORWARD 

(EASY) CURRENT FLOW AS INDICATED BY DC AMMETER. 
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1N 319 3 

TYPICAL REVERSE CHARACTERISTICS 

• 

• 

• 

• 

• 

& DO NOT EXCEED MAXIMUM PEAK-INVERSE-VOLTAGE RATING. 

SOLID- LINE CURVES: DYNAMTÓ CHARACTERISTICS 
MEASURED AT AMBIENT TEMPERATURE = 75* C AND Ar 
MAXIMUM DC-FORWARD-CURRENT RATING 

DOTTED LINE CURVES: STATIC CHARACTERISTICS 
MEASURED AT AMBIENT TEMPERATURE = 25° C 
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1N3194 

Silicon Rectifier 

• DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

See also Insulated-Version Type INS254 

GENERAL DATA 

Mechanical: 

II, Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seals  Hermetic 
Leads, flexible   2 
Minimum length  1  4" 

o Diameter 0  027" to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

CATHODE 

ANODE 

the arrow indicates direction of forward (easy) 
current flow as indicated by de ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

For power-supply frequency of 60 oPs 

For resistive or For capacitive-
inductive load input filter 

PEAK INVERSE VOLTAGE. 400 max. 400 max. volts 

S RMS SUPPLY VOLTAGE. . 280 max. 140 max. volts 
FORWARD CURRENT:a 

DC  750 max. 500 max. ma 
Peak recurrent. .   6 max. amp 
Surge, for " turn-

nn" time of 2 
milliseconds. . 35 max. amp 41, AMBIENT-TEMPERATURE 

RANGE: 
Operating   -65 to +100 °C 
Storage   -65 to +175 Oc 
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1N3194 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. OC 

Characteristics: 

At amblent temperature of de C 

Minimum Instantaneous Forward Voltage 
Drop at dc forward amperes = 0  5   1.2 volts 

Maximum Reverse Current at maximum 
peak inverse voltage  10 ma 

a At ambient temperatures up to 750 C. At ambient temperatures above 750 C 
see Rating Chart. 

OPERATING CONSIDERATIONS 

A surge- limiting impedance should always be used in series 

with the rectifier. The impedance value must be sufficient 

to limit the surge current to the value specified under the 

maximum ratings. This impedance may be provided by the power-

transformer windings, or by an external resistor or choke. 

The flexible leads of this transistorare usually soldered 

to the circuit elements. It is desirable in all soldering 

operations to provide some slack or an expansion elbow in the 

leads to prevent excessive tension on the leads. It is im-

portant during the soldering operation to avoid excessive 

heat in order to prevent possible damage to the rectifier. 
To absorb some of the heat, grip the flexible lead of the 

rectifier between the case and the soldering point with a 

pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 

soldered within 0.5" of the metal case. 

Because the caseof this rectifier may operate at voltages 
which are dangerous, care should be taken in the design of 

equipment to prevent the operator from coming in contact with 

the rectifier. It is recommended that this rectifier be 

mounted on the underside of the chassis. 

RADIO CORPORATION OF AMERICA 
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POLARITY 
SYMBOL 

(SEE NOTE) 

GLASS 
INSULATION 

.135"—.139* DIA. 

ii MIN. 

.405" 
MAX. 

MIN. 

r .240' 
MAX. DIA. 

027',-.035" DIA. 
2 LEADS 

92GS-10920RI 

NOTE: ARROW INDICATES DIRECTION OF FORWARD 

(EASY) CURRENT FLOW AS INDICATED BY DC AMMETER. 
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1N3194  

TYPICAL REVERSE CHARACTERISTICS 
a DO NOT EXCEED MAXIMUM PEAK- INVERSE-VOLTAGE RATING. 

SOLID- LINE CURVES: DYNAMIC CHARACTERISTICS 
MEASURED AT FREE-AIR TEMPERATURE = 75° C AND AT 
MAXIMUM DC FORWARD-CURRENT RATING 

DOTTED LINE CURVES: STATIC CHARACTERISTICS 
MEASURED AT FREE- AIR TEMPERATURE = 25° C 
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1N3194 
TYPICAL OPERATION CHARACTERISTICS 

Half-Wave Rectifier 
FREE—AIR TEMPERATURE= 25°' C.,  
SUPPLY FREQUENCY. 60 CPS 

1111 
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1N3194 
TYPICAL OPERATION CHARACTERISTICS 

Full-Wave Voltage Doubler 
FREE—AIR TEMPERATURE • 25. C It -Lb' 'ii 

.J._ 

SUPPLY FREQUENCY • 60 CPS — 
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1N3194  

Silicon Rectifier 
DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

TERMINAL 

TERMINAL 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc asmeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps 

For resistive or For capacitive-
inductive load input filter 

PEAK INVERSE VOLTAGE. 400 max. 400 max. volts 
RMS SUPPLY VOLTAGE. . 280 max. 140 max. volts 
FORWARD CURRENT:a 

DC  750 max. 500 max. ma 
Peak recurrent. .   6 max. amp 
Surge, for " turn-

on" time of 2 
milliseconds. . . 35 max. amp 

AMBIENT-TEMPERATURE 
RANGE: 
Operating   -65to+100 oc 
Storage   -65to+175 °C 

LEAD TEMPERATURE: 
For 10 seconds 
maximum   255 max. °C 

* At ambient temperatures up to 750 E. At ambient temperature$ above 750 E 
see Rating Chart. 
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1N3194 

Characteristics: 

At ambient temperature of 250 C 

Maximum Instantaneous Forward Voltage • Drop at dc forward amperes = 0  5 1  2 volts 
Maximum Reverse Current at maximum 

peak inverse voltage  10 µa 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE. 

RATING CHART, 
TYPICAL-FORWARD-CHARACTERISTIC CURVE, 

and 
TYPICAL-REVERSE-CHARACTERISTICS CURVE 

(Given on multitype curve sheet) 
shown under Type IN3193 also apply to the IN3194 

• 

• 
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1N3194 
TYPICAL OPERATION CHARACTERISTICS 

Full-Wave Voltage Doubler 
AMBIENT TEMPERATURE .25°C 
SUPPLY FREQUENCY-60 CPS 

li-

9 

INPUT 

DC = 
OUTPUT 
VOLTAGE 

0.2 0.3 04 0.5 0.6 07 
DC LOAD AMPERES 

92CS — 10918 

AMBIENT TEMPERATURE.25°C 
SUPPLY FREQUENCY.60 CPS 
RIPPLE FREQUENCY.I20 CPS 

0.1 0.2 0.3 0.4 0.5 0.6 07 

DC LOAD AMPERES 
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1N3195  

Silicon Rectifier 

• 

DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

See also Insulated-Version Type IN3255 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

CATHODE 

ANODE 

fcterraeur firticaatses  oindicated bfyf forward amme(etaesr,.) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps 

For resistive or For capacitive-
inductive load intuit filter • PEAKINVERSEVOLTAGE. 600 max. 600 max. volts 

RMS SUPPLY VOLTAGE . 420 max. 210 max. volts 
FORWARD CURRENT:a 

DC   750 max. 500 max. ma 
Peak recurrent .   6 max. amp 
Surge, for " turn-

on" time of 
2 milliseconds . 35 max. amp 

AMBIENT-TEMPERATURE 
RANGE: 
Operating  -65 to +100 °C 
Storage  -65 to +175 °C 

T011 ti RADIO CORPORATION OF AMERICA Ire> DATA 1 
Semiconductor & Materials Division Somerville, N. J.  8-61 



1N 319 5 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. OC 

Characteristics: 

At ambient temPerature of 25 0 C 

Minimum Instantaneous Forward Voltage 
Drop at dc forward amperes - 0  5   1.2 volts 

Maximum Reverse Current at maximum 
peak inverse voltage  10 ma 

a At ambient temperatures up to 75° C. At ambient temperatures above 75° C 
see Rating Chart. 

OPERATING CONSIDERATIONS 

A surge-itmltlng Impedance should always be used in series 

with the rectifier. The impedance value must be sufficient 

to limit the surge current to the value specified under the 
maximum ratings. This impedance may be provided by the power-

transformer windings, or by an external resistor or choke. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. It is desirable in all soldering 
operations to provide some slack or an expansion elbow in the 

leads to prevent excessive tension on the leads. It is im-

portant during the soAdering operation to avoid excessive 

heat in order to prevent possible damage to the rectifier. 

To absorb some of the heat, grip the flexible lead of the 
rectifier between the case and the soldering point with a 

pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 

soldered within 0.5" of the metal case. 

Because the case of this rectifier may operate at voltages 

which are dangerous, care should be taken in the design of 

equipment to prevent the operator from coming in contact with 

the rectifier. It is recommended that this rectifier be 

mounted on the underside of the chassis. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N 319 5  

• 

• POLARITY 
SYMBOL 

(SEE 

GLASS 
INSULATION 

.135"—.139' DIA 

1 

1.4« 
MIN. 

.405" 
MAX. 

 .240' 
MAX. DIA. 

.027«—.036" DIA. 
2 LEADS 

92GS-10920R1 

NOTE: ARROW INDICATES DIRECTION OF FORWARD 

(EASY) CURRENT FLOW AS INDICATED BY DC AMMETER. 

(e, RADIO CORPORATION OF AMERICA 
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RATING CHART 
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N3195 

TYPICAL REVERSE CHARACTERISTICS 
L DO NOT EXCEED MAXIMUM PEAK— INVERSE—VOLTAGE RATING. 

SOLID— LINE CURVES: DYNAMIC CHARACTERISTICS 
MEASURED AT FREE—AIR TEMPERATURE . 75° C AND AT 
MAXIMUM DC FORWARD—CURRENT RATING 

DOTTED LINE CURVES: STATIC CHARACTERISTICS 
MEASURED AT FREE— AIR 'EMPERATURE = 25° C 
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1N3195 

Silicon Rectifier 
DIFFUSED-JUNCTION TYPE 

For Industrial  and Consumer- Product Applications 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.035" 
Orientation  See Dimensional Outline 

Terminal Diagram: 

TERMINAL 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 60 cPs 

For resistive or For caPacitive-
inductive load input filter 

PEAK INVERSE VOLTAGE. 600 max. 600 max. volts 
RMS SbPPLY VOLTAGE. . 420 max. 210 max. volts 
FORWARD CURRENT: a 

DC  750 max. 500 max. ma 
Peak recurrent. .   6 max. amp 
Surge, for " turn—on" 

time of 2 milli— 
seconds . . . . . 35 max. amp 

AMBIENT—TEMPERATURE 
RANGE: 
Operating   —65 to +100 °C 
Storage   —65 to +175 °C 

LEAD TEMPERATURE: 
For 10 seconds 
maximum   255 max. °C 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N 319 5 

Characteristics: 

At ambient temPerature of 250 C 

Maximum Instantaneous Forward 
Voltage Drop at dc forward amperes = 0.5. 1.2 volts 4110 

Maximum Reverse Current at maximum 
peak inverse voltage  10 ga 

a At ambient temperatures up to 75° C. At ambient temperatures above 75° C 
see Rating Chart. 

OPERATING CONSIDERATIONS, • 
DIMENSIONAL OUTLINE, 

RATING CHART, 
TYPICAL- FORWARD-CHARACTERISTIC CURVE, 

and 
TYPICAL- REVERSE-CHARACTERISTICS CURVE 

(Given on multitype curve sheet) 
shown under Type IN3193 also apply to the IN3195 

• 

• 

• 

• 
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1N3196 

Silicon Rectifier 
DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

See also Insulated-Version Type IN3256 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter Case 0  240" 

Hermetic Seals   
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.055" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

CATHODE 

ANODE 

The arrow indicates direction of forward (easy) 
current flow as indicated by dc amoeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power-supply frequencyof6o tbs 

For resistive or For capacitive-
inductive load input filter 

PEAK INVERSE VOLTAGE. 900 max. 800 max. volts 
RIMS SUPPLY VOLTAGE. . 560 max. 280 max. volts 
FORWARD CURRENT: 8 

DC  500 max. 400 max. ma 
Peak recurrent. .  amp 5 max. 
Surge, for " turn-

on" time of 2 
milliseconds. . . ¡Inn 35 max. 

AMBIENT- TEMPERATURE 
RANGE: 
Operating   -65 to +100 °C 
Storage   -65 to +175 °C 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3196 

LEAD TEMPERATURE: 
For 10 seconds 
maximum   255 max. oc 11, 

Characteristics: 

At ambient temperature of 25° C 

Minimum Instantaneous Forward Voltage 
Drop at dc forward amperes . 0  5 1  2 volts 

Maximum Reverse Current at maximum 
peak inverse voltage  10 pa • 

a At ambient temperatures up to 750 C. At ambient temperatures above 750 C 
see Rating Chart. 

OPERATING CONSIDERATIONS 

A surge- limiting impedance should always be used in series 

with the rectifier. The impedance value must be sufficient to 

limit the surge current to the value specified under the maxi-

mum ratings. This impedance may be provided by the power trans-
former windings, or by an external resistor or choke. 

The flexible leads of this rectifier are usually soldered 

to the circuit elements. It is desirable in all soldering 

operations to provide some slack or an expansion elbow in the 

leads to prevent excessive tension on the leads. It is im-

portant during the soldering operation to avoid excessive heat 
in order to prevent possible damage to the rectifier. To ab-

sorb someof the heat, grip the flexible lead of the rectifier 

between the case and the soldering point with a pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 

solder, within 0.5" of the metal case. 

Because the case of this rectifier may operate at voltages 

which are dangerous, care should be taken in the design of 

equipment to prevent the operator from coming in contact with 

the rectifier. It is recommended that this rectifier be 

mounted on the underside of the cbassis. 

• 
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N3196  

1.4" 
MIN. 

POLARITY 
SYMBOL 

(SEE NOTE)-------» 

GLASS 1 
INSULATION 

.135"—J39" DIA. 

.405" 
MAX. 

.240" 
MAX. DIA. 

.027"—.035" DIA. 
2 LEADS 

92CS-10920R1 

NOTE: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CURRENT 

FL> AS INDICATED BY DC AMMETER. 
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1N3196 

RATING CHART 

SUPPLY FREQUENCY.60 CPS 
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1N396 

TYPICAL REVERSE CHARACTERISTICS 

A DO NOT EXCEED 

SOLID— LINE 
MEASURED 
MAXIMUM 

DOTTED LINE 
MEASURED 

MAXIMUM PEAK— INVERSE—VOLTAGE RATING. 

CURVES: DYNAMIC CHARACTERISTICS 
AT FREE—AIR TEMPERATURE n 75° C AND AT 
DC FORWARD—CURRENT RATING 
CURVES: STATIC CHARACTERISTICS 
AT FREE— AIR TEMPERATURE .. 25° C 
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1N3196 

TYPICAL OPERATION CHARACTERISTICS 
Half-Wave Rectifier 

o 0 I 02 03 0.4 
DC LOAD AMPERES 
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1N3196  

Silicon Rectifier 
DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal 
Seal.  Hermetic 
Leads, Flexible   2 
Minimum length  1  4" 
Diameter 0  027" to 0.035" 
Orientation   See Dimensional Outline 

Terminal Diagram: 

TERMINAL 

TERMINAL 

fn. arrow indicates direction of forward (easy) 
current flow as indicated by dc anneter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

For power-supPly frequency of 6o cps 

For reststive or For capacitive-
inductsve load input filter 

PEAK INVERSE VOLTAGE. 800 max. 800 max. volts 
RMS SUPPLY VOLTAGE. . 560 max. 280 max. volts 
FORWARD CURRENT:a 

DC  
Peak recurrent.   
Surge, for " turn-

on" time of 2 
milliseconds. . 

AMBIENT- TEMPERATURE 
RANGE: 
Operating   
Storage   

LEAD TEMPERATURE: 
For 10 seconds 
maximum   

500 max. 400 max. ma 
- 5 max. amp 

- 35 max. amp 

-65 to +100 °C 
-65 to +175 °C 

255 max. °C 

At ambient temperatures up to 75° C. At ambient temperatures above 750 C 
see Rating Chart. 

RADIO CORPORATION OF AMERICA 
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1N3196 

Characteristics: 

At amblent temberature of 250 C 

Maximum Instantaneous Forward Voltage Drop 
at dc forward amperes - 0.4 1  2 volts • 

Maximum Reverse Current at maximum 
peak inverse voltage  10 µa 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

RATING CHART, 
TYPICAL-FORWARD-CHARACTER 1ST IC CURVE, 

and 
TYP ICAL-REVERSE-CHARACTER I ST ICS CURVE 

(Given on mu I t i type curve sheet) 
shown under Type I N3I93 also apply to the I N3I96 

TYPICAL OPERATION CHARACTERISTICS • 
Half-Wave Rectifier 

AMBIENT TEMPERATURE . 25° C 
SUPPLY FREQUENCY.60 CPS 
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1N3253 

Silicon Rectifier 

• 

• 

•  

DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

See also Uninsulated-Version Type IN3193 

The 11/3253 is the same as the 11/3193 except for the following 
stems: 

Mechanical: 

Case  Metal with Insulating Sleevea 

1N3254 

Silicon Rectifier 

DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

See also Uninsulated-Version Type IN3194 

The 1//3054 is the same as the IN31cm excePt for the following 
Items: 

Mechanical: 

Case  Metal with Insulating Sleeve* 

1N3255 

• Silicon Rectifier 

DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

See also Uninsulated-Version Type IN3195 , 

gib The 1113255 is the same as the 1113195 except for the following 
items: 

Mechan cal: 

Case  Metal with Insulating Sleeve' 

e a The maximum diameter of the metal case with insulating sleeve is 0.240". 
The specifications of the insulating sleeve are: material, plastic; well 
thickness, 0.002'; dielectric strength, 4500 volts/mil at 250 C, 3150 
volts/mil at 1500 C; moisture absorption, 0.31 ( surface resistivity is 
not affected by moisture); degree of transparency, optically clear. 

RADIO CORPORATION OF AMERICA 
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1N3256 

Silicon Rectifier 

DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

See also Uninsulated-Version Type IN3196 

The 11/3256 is the same as the 1N31.26 except for the following 
stems: 

Mechanical: 

Case  Metal with Insulating Sleeve' 

a The maximum diameterof the metal case with insulating sleeve is 0.200.. 
The specifications of the insulating sleeve are; material, plastic; wall 
thickness, 0.002; dielectric strength, 0500 volts/mil at 250 C. 3150 
volts/mil at 1500 C; moisture absorption, 0.3% ( surface resistivity is 
not affected by moisture); degree of transparency, optically clear. 
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1N3754 

Silicon Rectifier 

• DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer- Product Applications 

GENERAL DATA 

Mechanical: e Dimensions Similar to Outline TO-i in General Section 
except that lead 3 is omitted 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Cathode Lead 2- Anode 

The current flou  indicatesa   direct ion of f 7clocior.d. e( .) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps 
and for capacitor- input filter 

PEAK REVERSE VOLTAGE  100 max. volts 
RIMS SUPPLY VOLTAGE  35 max. volts 
FORWAqD CURRENT:' 

DC  125 max. ma 
Peak recurrent  1.3 max. amp 
Surge, for " turn-on" time 

of 2 milliseconds   30 max. amp 
FREE-AIR TEMPERATURE RANGE: 
Operating   -65 to+100 °C 
Storage   -65 toi-175 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

Characteristics: 

At free-air temperature of 250 C unless otherwise specified 

Maximum Instantaneous Forward Voltage 
Drop at dc forward ma. = 125  1 volt 

Maximum Reverse Current: 
Static value at maximum- rated peak reverse 

voltage, forward ma. = 0, free-air 
temperature of 25° C 0  005 ma 

Dynamic value at maximum-rated peak reverse 
voltage, maximum- rated dc forward current, 
free-air temperature of 65° C   0.3 ma 

At free- air temperatures un to 65 0 C. At free-air temperatures above 
65 ." C. see Rating Chart. 

Ile RADIO CORPORATION OF AMERICA 
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1N3754 

OPERATING CONSIDERATIONS 

A surge- limiting impedance should always be used in series 
with the rectifier. The impedance value must be sufficient 

to limit the surge current to the value specified under the 

maximum ratings. This impedance may be provided by the power-

transformer windings, or by an external resistor or choke. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. It Is desirable in all soldering 

operations to provide some slack or an expansion elbow in the 
leads to prevent excessive tension on the leads. It is im-

portant during the soldering operation to avoid excessive 

heat in order to prevent possible damage to the rectifier. 
To absorb some of the heat, grip the flexible lead of the 

rectifier between the case and the soldering point with a 
pair of pliers. 

When dip soldering is employed in the assembly of printed 

circuitry using this rectifier, the leads should not be dip 
soldered within 0.25" of the metal case. 

RADIO CORPORATION OF AMERICA 
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1N3754 

TYPICAL REVERSE CHARACTERISTICS 

9E DO NOT EXCEED MAXIMUM PEAK—REVERSE—VOLTAGE RATING. 
SOLID—LINE CURVES: DYNAMIC CHARACTERISTICS 

MEASURED AT FREE—AIR TEMPERATURE = 65. C AND AT 
MAXIMUM DC—FORWARD—CURRENT RATING 

BROKEN—LINE CURVES: STATIC CHARACTERISTICS 
MEASURED AT FREE—AIR TEMPERATURE . 2e c 
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1N3755  

Silicon Rectifier 

• DIFFUSED-JUNCTION TYPE 

For Industrial  and Consumer- Product Applications 

The aN3755 is the same as the 111,3754 except for the following 
items: 

• HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute-Matimum Values: 

For power-supPly frequency of to 
ctsandforcapacitor-tnputfilter 

PEAK REVERSE VOLTAGE  200 max. volts 
RMS SUPPLY VOLTAGE  70 max. volts 

• 
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1N3756  

Silicon Rectifier 

• DIFFUSED-JUNCTION TYPE 

For Industrial and Consumer-Product Applications 

The 1,13756 is the same as the 1113754 except for the following 

stems: 

•  HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute-Maximum Values: 

For Power-supply frequency of 60 cPs 
and for capacitor- input filter 

PEAK REVERSE VOLTAGE  400 max. volts 
RMS SUPPLY VOLTAGE  140 max. volts 

• 
TYPICAL OPERATION CHARACTERISTICS 

Half-Wave Rectifier 

0 25 50 75 100 
DC LOAD MILLIAMPERES 

125 150 

92C5-11672 
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1N3756 , 

TYPICAL OPERATION CHARACTERISTICS 
Full-Wave Voltage Doubler 

0 50 100 150 200 

DC LOAD MILLIAMPERES 

250 
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1N3847 

Tunnel Diode 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal ApplicationsRe-
quiring Control (± 1O%) of Peak-Point Current and 
Switching Times Greater than 1800 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maxinum Height  0  055" 
Case  Metal and Ceramic 
Term: nal Diagram ( See Dimensional Out/tree ) : 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxlmum Values: 

DC CURRENT: 
Forward   IF 10 max. ma 

IR 15 max. ma Reverse 
DISSIPATION: 

At free-air temperatures: 
From -35° to 25° C. . . . . . . . 5 max. mw 
Above 25° C   Derate linearly to o mw at 100 0 C 

FREE-AIR TEMPERATURE RANGE: 
Operating   TOPR 
Storage   TSTG 

TAB TEMPERATURE:' 
For 3 seconds maximum   TT 

Electrical Characteristics: 

At free-air temperature = 25° C 

Min. TyPical Max. 

Stattc:b 
Peak-Point Current  I, 4.5 
Valley-Point Current. . .   lv 
Peak-Point-to-Valley-

Point Current Ratio . . . Ip/i, 6/1 
Positive Voltage at peak-

point ma. - 5.5   VF, 430 

-35 to 100 °C 
-35 to 100 °C 

175 max. °C 

- 5.5 ma 
- 0.75 ma 

- 590 mv 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3847 

Mtn. Typical Max. 

Dynamic: e 
Terminal Valley-Point 
Capacitanced  C 25 Pf 

Total Series Resistance .   RS 3 ohms 
Switching Time: 

Rise time°  tr 1800 - psec 

a See Soldering Considerations  
b See accomoanying Static-Porward-Characteristic graph. 
C See accompanying Equivalent Circuit of a funnel Diode in the Negative-

Resistance Region. 

d includes case capacitance of 0.8 of. 
Calculates rise time ( approximate) for a germanium tunnel diode when 
switching from Op to VF at a constant value of 1p. 

C(VF -VV), C tr ^' 
(Ip-iv) 2 1p 

SOLDERING CONSIDERATIONS 

A low-temperature solder, ( such as Alpha Hill alloy, rosin-
filled, or equivalent) should be used. To minimize soldering 
time, a pre-tinned circuit board should be used. To protect 
the junction against overheating, the tunnel diode should be 
held with long-nose pliers. 

Me-J30" 
TOTAL WIDTH 

a 
ALIGNMENT 
TOLERANCE 

POLARITY 
SYMBOL (SEE NOTE) 

.230-.270" 

.E7003 -.007" 

CERAMIC 
CYLINDER 

N e, 

.035" 

.055" 

->1.085"-.095"DIALF-

92CS-11806 

NOTE: ARROW INDICATES DIRECTION OF FORWARD 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

RADIO CORPORATION OF AMERICA 0 
Semiconductor & Materials Division Somerville, N. J. 



1N3847 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE 
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Vp VV 

FORS/ARC VOLTAGE (V) 

VF' 

VF 

92CS-10801R2 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGAT I VE-RES I STANCE REGION 

92CS-1079981 
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ctCO&RmPtORIADT. ION OF Somervi lle, N. 

DATA 2 

8-62 





1N3848  

Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control (t 10%) of Peak-Point Current 
and Switching Times Greaterthan900 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 
Maximum Width 
Maximum Height 

0   270" 

O   g"" 

Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline) 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 18 max. ma 
Reverse   IR 25 max. ma 

DISSIPATION: P 
At free-air temperatures: 

From -35° to 25° C  10 max. mw 
Above 25° C . . . . . . Derate linearly to o mwat zoo° C 

FREE—AIR TEMPERATURE RANGE: 
Operating   TopR -35 to 100 oc 
Storage   TSTG -35 to 100 °C 

TAB TEMPERATURE:a 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temperature = 25° C 

Nin. Typical Max. 

Static: b 

Peak-Point Current  1p 9 - 11 ma 
Valley-Point Current  Iv - - 1.5 ma 
Peak-Point-to-Valley-Point 
Current Ratio   ip/iv 6/1 - - 

Positive Voltage at peak-point 
ma. - 11  VF, 440 - 600 mv 

RADIO CORPORATION OF AMERICA 
SemiconductorlNaferiairDivisin Somerville, N. J. 
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1N3848 

Min. Typical Max. 

Dynamtc: e 

Terminal Valley-Point 
Capacitanced  

Total Series Resistance . 
Switching Time: 

Rise time °  

Rs 

tr 

25 
- 2.5 

900 - 

Pf 
ohms 

psec 

a See Sotdering Considerations. 

See accompanying Static-b 4-Characteristic graph. 
e See accompanying dquivotent Circuit of a Tonne! Diode in the Negative-

Resistance Region. 

d Includes case capacitance of 0.8 pr. 
e calculated rise time ( approximate) for a germanium tunnel diode when 

switching from Vp to VF at a constant value of 1p. 

t C(VF-VP) C 

r (II) 2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type INS847 also apply to the IN3848 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3849 

Tunnel Diode 
GERMANIUM P-ON- N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control (± 1O%) of Peak- Point Current 
and Switching Times Greater than 600 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline): 

CADE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc militate+. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 
Reverse   35 max. ma 

DISSIPATION: e 50 max. ma 

At free-air temperatures: 
From -35° to 25° C  20 max. mw 
Above 25° C . . . . . . Derate linearly to o mw at 1000 C 

FREE-AIR TEMPERATURE RANGE: 
Operating   
Storage   °C 

ICIPR -35 to t)0 °C 
'STG —35 to 100 

TAB TEMPERATURE: a 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temperature = 25° C 

Nin. Typical Max. 

Static:b 

Peak-Point Current  1p 18 22 ma 
Valley-Point Current. Iv  3 ma 
Peak- Point-to-Valley-

Point Current Ratio 1p/I v 6/1 
Positive Voltage at peak-

point ma. - 22  VF 460 620 my 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3849 

Nin. Typical Max. 

Dynamtc: c 

Terminal Valley-Point • 
Capacitanced  C - - 30 pf 

Total Series Resistance .   Rs - - 2 ohms 
Switching Time: 

Rise time t r - 600 - psec 

a See Soldering Considerations. 

See accompanying Static- Poniard-Characteristic graph. 
C See accompanying Squivalent Circuit of a funnel Diode in the legative-

Resistance Region. 

d Includes case capacitance of 0.8 pf. 

O Calculated rise time ( approximate) for a germanium tunnel diode when 
switching from Vp to Vg at a constant value of IF, 

t e(8P-8 P) 

r ( 1P-10 2 IP 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3849 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3850 

Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications 
Requiring Control (± 1O%) of Peak- Point Current 
and Switching Times Greater than 350 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline): 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 

current ftow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 85 max. ma 
Reverse   IR 125 max. ma 

DISSIPATION:  
At free-air temperatures: 

From -35° to 25° C  50 max. mw 
Above 25° C . . . . . . Derate linearly to o mw at too° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   Ton:, .-35 to 100 °C 
Storage   TsTG -35 to 100 °C 

TAB TEMPERATURE:a 
For 3 seconds maximum   T 175 max. oc 

Electrical Characteristics: 

At free-air temperature = 25 0 C 

Mtn. Tyetcal Max. 

StatIc:b 

Peak- Point Current  1p 45 55 ma 
Valley-Point Current. . .   Iv 7.5 ma 
Peak- Point-to-Valley-

Point Current Ratio . . . IR/I v 6/1 _ - 
Positive Voltage at peak-

point ma. - 55  VF , 530 - 640 my 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3850 

Nin. Typical Max. 

Dynamic:e 

Terminal Valley-Point • 
Capacitanced  C _ _ 40 Pf 

Total Series Resistance . Rs - _ 1.5 ohms 
Switching Time: 

Rise time  tr _ 350 - psec 

a See Soldering Considerations  

b See accompanying Static-Pormsrd-Dharacteristic graph. 

C See accompanying Rquivalent Circuit of o funnei Diode in the Negation-
Resistance Region. 

Includes case capacitance of 0.8 pf. 

e Calculated rise time ( approximate) for a germanium tunnel diode when 
switching from Vp to VF at a constant value of Ip . 

C(V F-Vp) C 
t 
r ( Ip-10 2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the 1113850 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3851 

Tunnel Diode 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications Re-
quiring Control (± 1O%) of Peak-Point Current and 
Switching Times Greater than 125 Picoseconds 

GENERAL DATA 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline): 

cAlIVE ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc meter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 170 max. ma 
Reverse   IR 250 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  100 max. mw 
Above 25° C . . . . . . Derate linearly to o nw at soo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   ToPN -35 to 100 °C 
Storage   TsTG -35 TO 100 °C 

TAB TEMPERATURE:' 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temPerature = 25° C 

Tytical 

Static:" 
Peak-Point Current  1p 90 _ 110 ma 
Valley-Point Current. . .   I,,, - _ 15 ma 
Peak-Point-to-Valley-

Point Current Ratio . . . 1p/I v 6/1 - - 
Positive Voltage at peak-

point ma. = 110   VF' 540 _ 650 my 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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1N3851 

, TyPtcal Max. 

Dynctunc:c 

1110 Terminal Valley-Point 
Capacitanced  C 40 pf 

Total Series Resistance .   Rs 1 ohm 
Switching Time: 

Rise time   tr 125 - Psec 

é See Soldering Considerations. 

See accompanying Static -Porward-Characteristic graph. 

C See accompanying Equivalent Circuit of a funnel Diode in the Regative-
Resistance Region. 

• Includes case capacitance of 0.8 pr. 

e calculated rise time ( approximate) for a germanium tunnel diode when 
switching from VF to VF at a constant value of i. 

C(Vr-Vp) ,„ C 

ir ( ip-1) 2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF ATUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF ATUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3851 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



1N3852 

Tunnel Diode 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications Re-
quiring Control (±5%) of Peak-Point Current and 
Switching Times Greater than 1200 Picoseconds 

GENERAL DATA 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram (See Dimensional Outline): 

CATHODE ANODE 
TAB 

the arrow indicates direction of forward 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Ansniutt-mnxInun Values: 

DC CURRENT: 
Forward   IF 10 max. ma 
Reverse   IR 15 max. ma 

DISSIPATION: P 
At free-air temperatures: 

From -55° to 25° C  5 max. mw 
Above 25° C . . . . . . Perate linearly to o mw at loo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   TOPR -35 to 100 °C 
Storage   TsTG -35 to 100 °C 

TAB TEMPERATURE:' 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-oar temperature = 25° C 
Win. Typical Max. 

Static:" 
Peak-Point Current  1p 4.75 - 5.25 ma 
Valley-Point Current. Iv - - 0.6 ma 
Peak-Point-to-Valley-

Point Current Ratio 1p/I v 8/1 - - 
Peak-Point Voltage  Vp 50 - 90 my 
Valley-Point Voltage. . .   Vy 330 - - my 
Positive Voltage at Peak-

point ma - 5.25  VF, 490 - 560 my 

RADIO CORPORATION OF AMERICA 
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1N3852 

Min. TyPical 
Dynamtc: c 

Terminal Valley-Point 
Capacitanced  C 15 pf 

Total Series Resistance . Rs 3 ohms 
Switching Time: 

Rise timed  tr 1200 - psec 

See Soldering Considerations. 

See accompanying Static -Forward-Characteristic graph. 

C See accompanying Squivalent Circuit of a funnel Diode inthellegatiott-
Resistance Region. 

d includes case capacitance of 0.8 pf. 
e Calculated rise time ( apProxImate) for a germanium tunnel diooe when 

switching from V, to V, at a constant value of I. 

C(V,-V,) 
tr 

Op - Iv ) 2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF ATUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF ATUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the 1143852 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



1N3853  

Tunnel Diode 

GERMANIUM P- ON- N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control ( i5%) of Peak-Point Current 
and Switching Times Greater than 600 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dlme.stona/ Outline): 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc amteter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Max:mum Values: 

DC CURRENT: 
Forward   IF 18 max. ma 

. Reverse   IR 25 max. ma 
DISSIPATION: 

At free-air temperatures: 
From -35° to 25° C  10 max. mw 
Above 25° C . . . . . . Derate linearly to o mw at zoo° C 

FREE-AiR TEMPERATURE RANGE: 
Operating   TOPR -35 to 100 oc 
Storage   TAB TEMPERATURE:' TsTG -35 to 100 °C 

For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free- air temPerature = 25° C 

Kin. Typical Max. 
Static: e 

Peak-Point Current  1p 9.5 - 10.5 ma 
Valley-Point Current. . Iv - - 1.2 ma 
Peak-Paint-to-Valley-

Point Current Ratio . yl v 8/1 - - 
Peak-Point Voltage  4 55 - 95 mv 
Valley-Point Voltage. . .   Vv 350 - - mv 
Positive Voltage at peak-

point ma. - 10  5   Vp, 510 580 mv 

RADIO CORPORATION OF AMERICA 
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JN3853 

Dynanatc: c 

Terminal Valley-Point 
111, Capacitanced  C - - 15 Pf 

Total Series Resistance . . .  Rs _ - 2.5 ohms 
Switching Time: 

Rise time °  tr - 600 - psec 

a See Soldering Considerations. 
b See accompanying Static-torward-Characteristic graph. 
C See accompanying Rquitatlent Circuit of a funnel Diode in the Negative-

Resistance Region. 

d Includes case capacitance of 0.8 pf. 

e Calculated rise time ( approximate) for a germanium tunnel diode when 
switching from V, to VF at a constant value of I. 

C(VF-Vp) 

tr  2 IF 

Nin. Tykical Max. 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3853 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3854 

Tunnel Diode 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control ( t5%) of Peak-Point Current 
and Switching Times Greater than 400 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.270" 
Maximum Width  0.130" 
Maximum Height   0.055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Diwens,ono/ Outline: 

CATHODE 
TAB 

ANODE 
TAB 

the arrow indicates direction of forward 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absclute-Maximum Values: 

DC CURRENT: 
Forward  IF 35 max. ma 
Reverse  IR 50 max. ma 

DISSIPATION: P 
At free-air temperatures: 

From -35° to 25° C   20 max. mw 
Above 25° C. . ..... Derate tinearty to o mw at loo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating  TOPR -35 to 100 °C 
Storage  TSTG -35 to 100 °C 

TAB TEMPERATURE:& 
For 3 seconds maximum  TT 175 max. °C 

Electrical Characteristics: 

At free-cur temperature a 25° C 

Nin. TyPical Max. 
Static: b 

Peak-Point Current . . . . I P 19 - 21 ma 
Valley-Point Current . . . lv - 2.4 ma 
Peak-Point-to-Valley-

Point Current Ratio. . . Ip/i v 8/1 - - 
Peak-Point Voltage . . . . Vp 65 - 105 mu 
Valley-Point Voltage . . . Vv 365 - - mv 
Positive Voltage at peak-

point ma. - 21   VF, 530 - 600 mv 

RADIO CORPORATION OF AMERICA 
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1N3854 

Dynamtc: c 

Capacitanced  C 20 pf • 
Terminal Valley-Point 

Total Series Resistance . Rs 2 ohms 
Switching Time: 

Rise time'  tr - 400 - psec 

a See Soldering Considerations. 

See accompanying Static-rorward-Characteristic graph. 

C See accompanying dquivalent Circuit of a Runnel Diode in the Negative-
Resistance Region. 

Min. TyPical Max. 

d Includes case capacitance of 0.8 pf. 

Calculated rise time ( approximate) for a germanium tunnel diode when 
switching from VP to V, at a constant value of 1p. 

C(VF-Y2 )  
tr - 

2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3854 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3855  

Tunnel Diode 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications 
Requiring Control (* 5%) of Peak-Point Current 
and Switching Times Greater than 200 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline): 

CATHODE 
TAB Awe 

The arrow indicates direction of formard 
current ftom as indicated by dc ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 85 max. ma 
Reverse  IR 125 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25°  C 50 max. mw 
Above 25° C . . . . . . . Derate linearlytoo muat zoo C 

FREE-AIR TEMPERATURE RANGE: 
Operating   TOPR -35 to 100 °C 
Storage   TsTG -35 to 100 °C 

TAB TEMPERATURE: ° 
T For 3 seconds maximum   T 175 max. oc 

Electrical Characteristics: 

At free-air temperature = 25° C 

Nin. Typical Max. 

Statsc: b 

Peak-Point Current  1p 47.5 _ 52.5 ma 
Valley-Point Current  Iv - 6 ma 
Peak-Point-to-Valley-Point 
Current Ratio   1p/I v 8/1 - - 

Peak-Point Voltage  Vp 80 - 130 my 
Valley-Point Voltage  Vii 380 - - my 
Positive Voltage at peak-point 
ma. - 52  5   VF. 550 - 620 my 

RADIO CORPORATION OF AMERICA 
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1N3855 

Min. Typical Max. 
Dynamic: e 

Terminal Valley-PaintCapacitanced C 25 pf • 
Total Series Resistance   Rs - 1.5 ohms 
Switching Time: 

Rise timen  tr 200 - osec 

a See Soldering Considerations. 

See accompanying Static-Porword-Characteristic graph. 

e see accompanying rquivalent Circuit of a funnel Diode in the Negative-
Resistance Region. 

Includes case capacitance of 0.8 pr. 

C Calculated rise time ( approximate) for a germanium tunnel diode when 
switching from Op to Vp at a constant value of 1p. 

tr ."" C( VF-VP) C 
(Up- In) 21p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3855 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3856 

Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control (±5%) of Peak- Point Current 
and Switching Times Greater than 75 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline): 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc agnate'. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURPENT: 
Forward   IF 170 max. ma 
Reverse   IR 250 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  100 max. mw 
Above 25° C   Derate linearly to o mw at 100° C 

FREE-A:R TEMPERATURE RANGE: 
Operating   TOPR -35 to 100 

Storage   TSTG -35 to 100 °C 

TAB TEMPERATURE:a 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temberature = 25° C 

Min. Tybical Max. 

Static: b 

Peak-Point Current  1p 95 
Valley-Point Current. . .   lv 
Peak-Foint-to-Valley-

Point Current Ratio . . . IR/I v 8/1 
Peak-Point Voltage  V 90 
Valley-Point Voltage. . .   Vv 390 
Positive Voltage at peak-

poiut ma. = 105   VF, 560 

.c 

105 ma 
12 ma 

140 mv 
my 

630 my 

0 RADIO CORPORATION OF AMERICA 
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1N3856 

Nin. Typical Max. 
Dynamic:e 

Terminal Valley-Point • 
Capacitanced  C 25 pf 

Total Series Resistance .   Rs 1 ohm 
Switching Time:  

Rise time   tr 75 - psec 

a See Soldering Considerations. 

See accompanying Static...forloard-Characteristic graph. 

C See accompanying Dguivaleni Circuit of a funnel Diode in the Negative-
Resistance Region. 

d Includes case capacitance of 0.8 pf. 

e Calculated rise time ( approximate) for a germanium tunnel diode when 
Switching from V, to V, at a constant value of I. 

t C(v-v) C 

r ilry 2 Ip 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the 1113856 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



1N3857  

Tunnel Diode 
GERMANIUM P-ON- N REGION, EPITAXIAL TYPE 

For Switching and Small- Signal Applications 
Requiring Control (± 6%) of Peak- Point Current 
and Switching Times Greater than 600 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0   270" 
0   130" 
0   055" 

Maximum Overall Length 
Maximum Width 
Maximum Height 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensional Outline) 

CAT.FAIDE ANODE 
TAB 

the arras. indicates direction of forward 
current flow as indicated by dc »meter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-gaxtmum Values: 

DC CURRENT: 
Forward   IF 10 max. ma 
Reverse   IR 15 max. Ma. 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  5 max. mw 
Above 25° C . . . . . . Derate linearly to o mw at loo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   TOPR -35 to 100 °C 

Storage   TSTG -35 to 100 °C 
TAB TEMPERATURE: 8 

For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free- air temPerature = 250 C 
Men. Typical Max. 

Static: b 
Peak-Point Current  ip 4.75 - 5.25 ma 
Valley-Point Current. . .   lv - 0.6 ma 
Peak-Point-to-Valley-

Point Current Ratio . . . 1p/I v 8/1 _ - 
Peak-Point Voltage  VP 50 _ 90 my 
Valley-Point Voltage. . .   Vv 330 - - MV 
Positive Voltage at peak-

point ma. - 5.25  N.(' 490 - 560 my 

RADIO CORPORATION OF AMERICA 
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1N3857 

Min. Typical Max. 
Dynamic:C 

Terminal Valley- Point 
Capacitanced  C - - 8 Pf 

Total Series Resistance . R S - - 3 ohms 
Switching Time: 

Rise time°  tr - 600 - psec 

a See Soldering Considerations. 

See accompanying Static- Forward-Characteristic graph. 

C See accompanying Rquivalent Circuit of a funnel Diode in the Negative-
Resistance Region. 

d Includes case capacitance of 0.8 pf. 

e Calculated rise time (approximate) for a germanium tunnel diode when 
switching from V, to V, at a constant value of I,. 

C(VF-Vp) C 
tr 

(IF- IV) y IP 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE- RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3857 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications Re-
quiring Control ( t5%) of Peak-Point Current and 
Switching Times Greater than 300 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimenslonal Outline) 

CATHODE 
TAB 

ANODE 
TAB 

The arrow indicates direction of forward 
current flow as indicated by dc Quieter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 18 max. ma 
Reverse   IR 25 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  10 max. mw 
Above 25° C   Derate linearly to o mw at 1000 C 

FREE-AIR TEMPERATURE RANGE: 
Dperating   TOPR -35 to 100 °C 
Storage   TSTG -35 to 100 °C 

TAB TEMPERATURE: 4 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temperature = 250 C 

Yin. Typical Max. 

StatIc: b 

Peak-Point Current  1p 9.5 - 10.5 ma 
Valley-Point Current. Iv _ _ 1.2 ma 
Peak-Point-to-Valley-

Point Current Ratio IR/I v 8/1 _ - 
Peak-Point Voltage  VP 55 - 95 my 
Valley-Point Voltage. . . Vv 350 _ _ mv 
st ive Voltage at peak-
point ma. - 10  5   VF, 510 580 my 

RADIO CORPORATION OF AMERICA 
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Nin. Typical Max. 

Dynamic: e • Terminal Valley-Point 
Capacitanced  C - - 8 pf 

Total Series Resistance .   Rs - - 2.5 ohms 
Switching Time: 

Rise time t r - 300 - Psec 

* See So/daring Considerations. 

See accompanying Sfatic-Porward-Characterisfie graph. 

* See accompanying Rquiliagent Circuit of o funnel Diode in the Neett ye-
Resistance Region. 

d includes case capacitance of 0.8 of. 

e Calculated rise time ( approximate) for a germanium tunnel atone when 
switching from Vp to Vy at a constant value of Ip. 

tr 
C(vy-vp) 

-  
(1p-Uy) 2 fp 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3858 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



1N3859 

Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications Re-
quiring Control (±5%) of Peak-Point Current and 
Switching Times Greater than 200 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimenslonal Ou llne): 

CAT.1180E ANODE 
TAB 

fhe arrow indicates direction of forword 
current flow as indicated by dc ammeter. 

0  270" 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Max:mum Values: 

DC CURRENT: 
Forward   IF 35 max. ma 
Reverse   ie 50 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  20 max. mw 
Above 25° C   Derate linearly to o mw at zoo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   Tom -35 to 100 °C 
Storage   1.81-D 35 to 100 °C 

TAB TEMPERATURE:* 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 

At free-air temperature = 25° C 

Mtn. Typical Max. 

Static: b 

Peak-Point Current  1p 19 - 21 ma 
Valley-Point Current. . - 2.4 ma 
Peak-Point-to-Valley-

Point Current Ratio . . . Ip/ly 8/1 
Peak-Point Voltage  Vp 65 - 10- 5 mv 
Valley-Point Voltage. . . • Vv 365 - mv 
Positive Voltage at peak-

point ma = 21  - 600 mv VF, 530 

0 RADIO CORPORATION OF AMERICA 
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TyPical Max. 
Dynamic:e 

Terminal Valley-Point Ille 
Capacitanced  C 10 pf 

Total Series Resistance .   Rs 2 ohms 
Switching Time:  

Rise time°  tr 200 - psec 

a See Soldering Considerations. 

b See accompanying Static-Poniard-Characteristic graph. 
C See accompanying Rquivalent Circuit of a funnel Diode in the Pegattue-

Resistance Region. 

d Includes case capacitance of 0.8 of. 

e Calculated rise time iaooroximate) for a germanium tunnel diode when 
switching from Vp to tip at a constant value of I. 

C(VC-VP) C 
tr - ( 4 -10 - 2 1, 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3859 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Tunnel Diode 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For Switching and Small-Signal Applications 
Requiring Control ( t 5%) of Peak-Point Current 
and Switching Times Greater than 150 Picoseconds 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  270" 
Maximum Width  0  130" 
Maximum Height  0  055" 
Case  Metal and Ceramic 
Termina' Diagram ( See Dtmenssonal Outl ne): 

CATHODE • ANOOE 
TAB TAB 

The arrou indicates direction of forward 
current flow as indicated by dr anneter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxtmum Values: 

DC CURRENT: 
Forward   85 max. ma 
Reverse   ip 125 max. ma 

DISSIPATION: 
At free-air temperatures: 

From -35° to 25° C  50 max. m.v 
Above 25° C . . . . . . Derate linearly too meat zoo C 

FREE-AIR TEMPERATURE RANGE: 
Oper?ting   TopR -35 to 100 °C 
Storage   TSTG -35 to 100 °C 

TAB TEMPERATURE:a 
For 3 seconds maximum   TT 175 max. °C 

Electrical Characteristics: 
At free-air temperature . 2,¡° C 

Nin. Typical 

StatIc: b 

Peak-Point Current  1p 47.5 - 52.5 ma 
Valley-Point Current  Iv - _ 6 ma 
Peak-Point-to-Valley-Point 
Current Ratio   Ip/ly 8/1 _ - 

Peak-Foint Voltage  VP 80 - 130 mV 

Valley-Point Voltage  Vv 380 - - my 
Positive Voltage at peak-pcint 
ma. - 52  5   V1' 550 - 620 my 

Max. 

e RADIO CORPORATION OF AMERICA 
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Typscal Max. 

Dynamic: 

Terminal Val ley-Point Capacitance° . 0 _ 12 pf 11, 

c 

Total Series Resistance  Rs - 1.5 ohms 
Switching Time: 

Rise time ° tr - 150 - psec 

a See Soldering Considerations. 

b See accompanying Static-Porward-Characteristic graph. 
a See accompanying Equivalent Circuit of a Tonne/ Diode in the legalise-
Resistance Region. 

Includes case capacitance of 0.8 pf. 

e calculated rise time ( approximate) for a germanium tunnel diode when 
switching from vp to vp at a constant value of I. 

.... C(Vp-Vp) , C 

4  -17-717fl 2 1p 

SOLDERING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 

STATIC FORWARD CHARACTERISTIC 
OF A TUNNEL DIODE, 

and 

EQUIVALENT CIRCUIT OF A TUNNEL DIODE 
IN THE NEGATIVE-RESISTANCE REGION 

shown under Type IN3847 also apply to the IN3860 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Tunnel Rectifier 

• GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For use as Coupling Device in Memory 
Systems and other Switching Applications 

GENERAL DATA 

Mechanical: 

• Operating Position  Any 
-Maximum Overall Length  0  270" 
Maximum Width 

• 

0   130" 
Maximum Height  0  075" 
Case  Metal and Ceramic 
Terminal Diagram ( See Dimensions/ Outline): 

CATHODE 
TAB 

ANODE 
TAB 

fbe arrew indicates direction of forward 
current flow as indicated by de ammeter. 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC CURRENT: 
Forward   IF 10 max. ma 
Reverse   IR 30 max. ma 

DISSIPATION: 
At free-air temperatures: 
From -35° to 25° C  10 max. new 
Above 25° C . . . . . . . Derate Linearly too moat soo° C 

FREE-AIR TEMPERATURE RANGE: 
Operating   TOPR -35 t0100 °C 
Storage   TsTG -35 to 100 °C 

TAB TEMPERATURE:* 
For 3 seconds maximum   Tc 175 max. °C 

Electrical Characteristics: 

At free-air temperature = 25° C 

Min. Max. 

Peak-Point Current  1p 0.1 1 ma 
Reverse Voltageb for dc reverse 

ma. - 10  VR - 170 mw 
Positive Voltage at peak-point 
ma. - 1   VE 400 mw 

Terminal Valley-Point Capacitance°.   C - 6 pf 

See Sotdering Considerations. 
See accompanying Static Characteristic of funnel Rectifier graph. 

C includes case capacitance of 0.4 of. 

RADIO CORPORATION OF AMERICA 
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SOLDERING CONSIDERATIONS 

A low-temperature solder, ( such asAlpha # lIl alloy, rosin-

filled, or equivalent) should be used. To minimize soldering 

time, a pre-tinned circuit board should be used. To protect 

the junction against overheating, the tunnel rectifier should 

be held with long-nose piliers. 

.115" - .130" 
TOTAL WIDTH 

W 
ALIGNMENT 

TOLERANCE 

POLARITY 
SYMBOL (SEE NOTE) 

.230" -.270" 

CERAMIC 
CYLINDER 

- .007' 
.075" 

1703"-.007 . .085"-.095" DIALA-

92CS-II807 

NOTE: ARROW INDICATES DIRECTION OF FORWARD CURRENT FLOW 

AS INDICATED BY DC AMMETER. 

RADIO CORPORATION OF AMERICA 
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STATIC CHARACTERISTIC OF 
A TUNNEL RECTIFIER 

ENLARGEMENT 
SHOWN BELOW 
VF 

F
O
R
W
A
R
D
 
M
I
L
L
I
A
M
P
E
R
E
S
 

- - e MILLIAMPERES 

- - 30 MILLIAMPERES 
(MAX. REVERSE 

CURRENT) 

FORWARD VOLTS 

VF AT I MA 

92CS-11796 
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Tunnel Rectifier 
GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For use as Coupling Device in Memory 
Systems and other Switching Applications 

The 1#3862 ts the same as the zl13862 except for the following 

items: 

Electrical Characteristics: 

At free-air temperature s 25 0 C 
Min. Max. 

Reverse Voltage: b 
With dc reverse ma - 10  
With dc reverse ma - 30  

Positive Voltage at peak point ma. 1, 
Terminal Valley-Point Capacitance. . . 

\In 
- 150 my 
- 300 my 
420 - mv 
- 4 Pf 

See accompanying Static Characteristic of funnel Rectifier graph. 

C includes case capacitance of 0.0 pf. 

0 RADIO CORPORATION OF AMERICA 
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Tunnel Rectifier 

GERMANIUM P-ON-N REGION, EPITAXIAL TYPE 

For use as Coupling Device in Memory 
Systems and other Switching Applications 

The 2N3861 :s the same as the iN3862 except for the following 
Items: 

Electrical Characteristics: 

At free-air temperature = 25° C 

Min. Max. 

Peak-Point Current  1p 0.1 0.5 ma 
Reverse Voltage:b VR 
With dc reverse ma. - 10  - 150 mV 

With dc reverse ma. - 30  - 300 MV 

Positive Vol tage at peak poi nt ma. = 1.   VF 435 - mv 
Terminal Valley-Point Capacitancec. .   C - 4 Pf 

See accompanying Static Characteristic of funnel Rectifier graph. 

C Includes case capacitance of 0.4 pf. 

o RADIO CORPORATION OF AMERICA 
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CR101  

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position°   Any 
Dimension:,  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  )  2 oz 
Terminal Diagram: 

ANODE 

The arr., 
current 

CATHODE 

ndicates direction of forward ( easy) 
low as indicated by dc amueter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute- Maximum Values: 

For Power-suPPly frequency of to of's, single-
phase oPeration, with resistive or inductive 
load, and at altitudes up to 3o,000 feet 

PEAK REVERSE VOLTAGE ( Repetitive) . . . 1200 max. 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non- repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of 
+60° to+125° C  1440 max. volts 

At other free-air temperatures See Peak- Transient 
Reverse- Voltage Rating Chart 

RMS SUPPLY VOLTAGE  840 max. volts 
DC BLOCKING VOLTAGE   1200 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C. . . . 850 max. ma 
At free-air temperature of 100° C . . . 350 max. ma 
At other free-air temperatures See Average-Forward-

Current Rating Chart 
5 max. amp PEAK RECURRENT CURRENT 

volts 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
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PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions 1  2 volts 

Instantaneous Forward Voltage Drop. See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratings) * 0  3 ma 
DC ( At maximum rated dc blocking voltage 

and any temperature within the operating 
temperature range) 0  6 ma 

Shunt Capacitance: 
Maximum   600 Pf 
Minimum   350 pf 

a See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current. 
and temperature ratings and may be repeated after sufficient time haS 
elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

C Example: For type ER101 at 600 C free- air temperature. average for-
ward ma. = 850. peak reverse volts = 1200. 

OPERATING CONSIDERATIONS 

This high-voltage silicon rectifier can be mounted in any 

position. It is recommended that wherever possible this rec-
tifier be mounted on a vertical surface to prevent an accumula-

tion of dust on the surface between the rectifier terminals. 

A surge-timsting impedance should always be used in series 

with the rectifier. The impedance value must be sufficient to 

limit the surge current to the value specified under the maxi-

mum ratings. This impedance may be provided by the power 
transformer windings, or by an external resistor or choke. 

This rectifier is designed to operate at full ratings at 

altitudes up to 30,000 feet. For operation at altitudes above 

10,000 feet, it is recommended that adequate spacing be pro-
vided between rectifiers and between rectifiers and other com-

ponents ( including the chassis and enclosure) to help prevent 

corona. If the applied voltage exceeds 5500 volts peak, the 

rectifiers should bemounted on 1- 1/2- inch standoff insulators. 

When several rectifiers are to be operated in series across 

a supply voltage of 20,000 volts peak or more, the protection 
afforded by the integral voltage-equalizing networks may not be 

adequate, depending on the circuit arrangement and the physical 

layout of the components. Consequently, additional protection 

against high transient voltages may be required in the design 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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of the equipment. Foradditional information on this subject, 
write to RCA, Commercial Engineering, Somerville, New Jersey. 

Because this rectifieroperatesat voltageswtich aredanger-

ous, careshould betaken inthe designand operationoftheequip-

ment to preventpersonnelfromcoming in contactwiththe rectifier. 

Connections to the solder lugs of this rectifier should 

be made with I6-gauge ( or smaller diameter) wire. Careshould 
be exercised during the soldering operation to prevent over-

heating ofthe rectifier terminals. A clean, well-tinned iron 

is recommended to keep soldering time to a minimum. 

During a period of prolonged heating, for example, during 
lead unwrapping, a heat sink such as the jaws of a pair of 

long- nose pliers should be used between the tip of the solder-

ing iron and the rectifier case. 

MECHANICAL AND ENVIRONMENTAL TESTS 

This silicon rectifier is designed to meet the following 

rigorous mechanical and environmental tests: 

Shock: 
MIL-STD-2028, method 202A 

m1L-S-195008, paragraph 40.10 
The device is subjected to 5 blows in each of the orienta-

tions ( X,, Y1, and 21 1 with an acceleration of 50 g and a 

duration of approximately II milliseconds. 

Vibration Fatigue: 
M1L-S-195008, paragraph 40.18 

The device is subjected to a simple harmonic motion at any 
single frequency between 40 and 100 cycles per second with 

a constant peak accelerationof 20 g. The vibration shall 

be applied for 32 hours minimumineach of the orientations 

X1, Y1, and Z, ( a total of 96 hours minimum). 

Vibration, Variable Frequency: 
MIL-S-195008, paragraph 40.20 

Barometric Pressure: 
MIL-STD-2028, method 10513, Condition A 

(Operation at altitude of 30,000 feet) 

MIL-S-195008, paragraph 40.1 

Moisture Resistance: 
MIL-STD-2028, method 106A 

MIL-S-195008, paragraph 40.6 

Salt Spray (Corrosion): 
MIL-STD-202B, method 0IA, Condition A 

(Length of test--96 hours) 

M1L-S-195008, paragraph 40.9 

Temperature Cycling: 
MIL-STD-2028, method 102A, Condition C 
MIL-S- 19500B, paragraph 40.14 
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 2 I"   
--.13" 8 

R.( NOTE I) 

06 -IL \ —.38" R. POLARITY 
SYMBOL ( NOTE 2) 

Ir e 
.30" 

.50" 

.50" 

238" MAX.  

MAX. 

r-75-1 

92CS-11251RI 

NOTE 1: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

1/4 .-D1AMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CUR-
RENT FLOW AS INDICATED BY DC AMMETER. 

PEAK-TRANSIENT REVERSE-VOLTAGE 
RATING CHART 

130 

100 

-75 -50 -25 0 25 50 75 

FREE- AIR TEMPERATURE TFA)--- °C 

100 125 • 
92C5- 11701R1 
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AVERAGE-FORWARD-CURRENT RATING CHART • 

FOR DC AND POLYPHASE OPERATION, 
MULTIPLY MAXIMUM—AVERAGE—FORWARD 
CURRENT RATING FOR EACH RECTIFIER 
BY THE FOLLOWING FACTOR: 

TYPE OF OPERATION FACTOR 

DIRECT CURRENT 
THREE PHASE 
SIX PHASE 

LOAD: RESISTIVE OR INDUCTIVE. 

1.10 
0.89 
0.68 

 CRI02   
CRIO3 

 C 10710 CRII0 

 Jima».  
 ■■■■■■■■■■■■■■ ■■■■■ 
ammm 

imam ■■■■■  
magma  
N ■■   
mmuma  

 a‘mina 
olaaM  
Naxm  
  Amu  

 ,‘\  

—75 —50 —25 0 25 50 75 100 125 
FREE—AIR TEMPERATURE (TFA)—*C 

92CM-11794 
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PEAK-SURGE-CURRENT RATING CHART 
SUPPLY FREQUENCY.60 CPS SINE WAVE 
LOAD:RESISTIVE OR INDUCTIVE. 
PEAK SURGE CURRENT (SUPERIMPOSED ON STEADY— STATE 
CURRENT FOR DEVICE OPERATING WITHIN MAXIMUM 
RATINGS) MAY BE REPEATED AFTER THE DEVCE HAS 
COOLED TO PRESURGE THERMAL— EQUILIBRIUM CONDITION. 
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SURGE- CURRENT DURATION — CYCLES 
6 8 100 

92CS-11123R1 
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CR101  

Silicon Rectifier 
With Integral R-C Voltage- Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positions   Any 
Dimensions  See Dimensional Outline 
Case: 

Mater:al   Insulating 
Material flammability   Self-Quenching 
Seals  Hermetic 

Weight ( Approx  1  2 oz 
Terminal Diagram: 

LUG LUG 

roec r '';'"n°t'' 'Inelo'j 'at:5 tdndrteccat;:"d Of 
forward (easy ) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power-supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes uP to 3o,000 feet 

PEAK INVERSE VOLTAGE  1200 max. volts 
RMS SUPPLY VOLTAGE  840 max. volts 
DC BLOCKING VOLTAGE   1200 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C . . . . 825 max. ma 
At ambient temperature of 100° C. . . . 320 max. ma 
At other ambient temperatures . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. atop 
PEAK SLRGE CURRENT:b 

For one-half cycle, sine wave   15 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to + 125 °C 
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_CR101 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions  1.2 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one 
complete cycle at maximum 

• 

ratings)c   0.3 ma 
DC at maximum rated dc blocking 
voltage and any temperature 
within the operating temper-
ature range   0.6 ma 

Shunt Capacitance: 

Maximum   600 mmf 
Minimum   350 Ate 

a 
See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

c Example: For type ER101 at 000 C ambient temperature, average forward 
ma, = 825, peak inverse volts m 1200. 

OPERATING CONSIDERATIONS 

This high- voltage silicon rectifier can be mounted in any 

position. It is recommended thatwherever possible this recti-

fier be mounted on a vertical surface to prevent an accumula-

tion of dust on the surface between the rectifier terminals. 

A surge- limiting impedance should alwaysbe used in series 

with the rectifier. The impedance value must be sufficient to 
limit the surge current tothe value specified under the maxi-

mum ratings. This impedance may be provided by the power 

transformer windings, or by an external resistor or choke. 

This rectifier is designed to operate at full ratings at 

altitudes up to 30,000 feet. For operation at altitudes above 

10,000 feet, it is recommended that adequate spacing be pro-
vided between rectifiers and between rectifiers and other com-

ponents ( including the chassis and enclosure) to help prevent 

corona. If the applied voltage exceeds 5500 volts peak, the 
rectifiers should be mounted on 1- 1/2- inch standoff insulators. 

When several rectifiers are to be operated in series across 

a supply voltage of 20,000 volts peak or more, the protection 
afforded by the integral voltage-equalizing networks may not 

be adequate, depending on the circuit arrangement and the 

physical layout of the components. Consequently, additional 

protection against high transient voltages may be required in 
th'e design of the equipment. For additional information on 
this subject, writeto RCA, Commercial Engineering, Somerville, 
New jersey. 

• 
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CR101  

Because this rectifier operates at voltages which are 

dangerous, care should be taken in the design and operation 

of the eqLipment to prevent personnel from coming in contact 

with the rectifier. 

Connections to the solder lugs of this rectifier should be 

made with I6-gauge ( or smaller diameter) wire. Care should be 

exercised during the soldering operation to prevent over-

heating of the rectifier terminals. A clean, well-tinned iron 

is recommended to keep soldering time to a minimum. 

During a period of prolonged heating, for example, during 

lead unwrapping, a heat sink such as the jaws of a pair of 

long-nose pliers should be used between the tip of the solder-

ing iron and the rectifier case. 

MECHANICAL AND ENVIRONMENTAL TESTS 

This silicon rectifier is designed to meet the following 

rigorous mechanical and environmental tests: 

Shock: 
MIL-STD-2028, method 202A 

MIL-S-195006, paragraph 40.10 

The device is subjected to 5 blows in each of the orienta-

tions ( XI, Y1, and Z1 1 with an acceleration of 50 g and a 

duration of approximately II milliseconds. 

Vibration Fatigue: 
MIL-S-195008, paragraph 40.18 

The device is subjected to a simple harmonic motion at any 

single frequency between 40 and 100 cycles per second with 

a constant peak acceleration of 20 g. The vibration shall 

be applied for32 hours minimumineach of the orientations 

XI, Y1, and Z1 ( a total of 96 hours minimum). 

Vibration, Variable Frequency: 
MIL-S-195008, paragraph 40.20 

Barometric Pressure: 
MIL-STD-202B, method 1058, Condition A 

(Operation at altitude of 30,000 feet) 

M1L-S-195008, paragraph 40.1 

Moisture Resistance: 
MIL-STD-2028, method 106A 

MIL-S-195006, paragraph 40.6 

Salt Spray (Corrosion): 
MIL-STD-2026, method 10IA, Condition A 

(Length of test-96 hours) 

MIL-S-195008, paragraph 40.9 

Temperature Cycling: 
MIL-STD-2028, method 102A, Condition C 

MIL-S-195006, paragraph 40.14 
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  2.4," 

F.1275* (NOTE It 

"--.I275" R. 

92CS-11251 

**s. 
POLARITY 

SYMBOL (NOTE 2) 

NOTE DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CUR-

RENT FLOW AS INDICATED BY DC AMherco 

• 
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CR101_ 

AVERAGE-FORWARD-CURRENT RATING CHART 
FOR DC AND POLYPHASE OPERATION, 
MULTIPLY MAXIMUM FORWARD 
CURRENT RATING FOR EACH RECTIFIER 
BY THE FOLLOWING FACTOR: 

TYPE OF OPERATION FACTOR 
DIRECT CURRENT 1.10 
THREE PHASE 0.89 
SIX PHASE 0..88 
LOAD:RE ISTIVE OR INDUCTIVE. 
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PEAK-SURGE-CURRENT RATING CHART 

15 

SUPPLY FREQUENCY= 60 CPS SINE WAVE 
LOAD:RESISTIVE OR INDUCTIVE. 
PEAK SURGE CURRENT (SUPERIMPOSED ON STEADY- STATE 
CURRENT FOR DEVICE OPERATING WITHIN MAXIMUM 
RATINGS) MAY BE REPEATED AFTER THE DEVICE HAS 
COOLED TO PRESURGE THERMAL - EQU LIBRIUM CONDITION. 

O 
2 4 6 8 10 2 4 6 8 00 2 

SURGE-CURRENT DURATION— CYCLES 

4 6 1000 

92CS - 11123 
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CR102  

Silicon Rectifier 

With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operaung Position* Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx.)   2 oz 
Terminal Diagram: 

ANODE CATHODE 

the arrow indicates direction of forward ( easy) 
current flow as indicated by dc (muster. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

For power—suPPly frequency of 6m cps, single— 
phase operation, with resistive or inductive 
toad, and at altitudes uP to so,000 feet 

PEAK REVERSE VOLTAGE ( Repetitive)   2000 max. 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non- repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of+60° to +125°C 2400 max. volts 
At other free-air temperatures  See Peak- Transient 

Reverse- Voltage Rating Chart 
RMS SUPPLY VOLTAGE   1400 max. volts 
DC BLOCKING VOLTAGE  2000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C . . 
At free-air temperature of 100° C. . 
At other free-air temperatures . . . 

PEAK RECURRENT CURRENT 

volts 

825 max. ma 
. . 325 max. ma 
. See Average — Forward — 

Current Rating Chart 
5 max. amp 

...Indicates a change. 
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.,_ CR102 

PEAK SURGE CURRENT:' 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating 
conditions  2.4 volts 

Instantaneous Forward Voltage Drop. . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratings)c  0.3 ma 
DC (At maximum rated dc blocking voltage 

and any temperature within the operating • temperature range)  0.6 ma 
Shunt Capacitance: 
Maximum   320 pf 
Minimum   175 pf 

8 See Oeerating Considerations. 

b Superimposed on device operating within the maxlmumvoltage. current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal—equillbrIum conditions. 

C Example: For type CR102 at 60° C tree—air temperature, average forward 
ma. = 825, peak reverse volts = 2000. 

• 

• 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

DIMENSIONAL OUTLINE, 
RATING CHARTS, 

and 
CURVES 

shown under type CR101 also apply to the CRIO2 

• 

• 

• 
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CR102  

Silicon Rectifier 
With Integral R-C Voltage- Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona Any 
Dimensions  See Dime.s10.at Outline 
Case: 

Material   Insulating 
Material flammability   Self-Quenching 
Seals  Hermetic 

Weight ( Approx.)   2 oz 
Terminal Diagram: 

LUG LUG 

The arrow indicates direction of forward (easy) 
current flow as indicated by de asseter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to 30,006 feet 

PEAK INVERSE VOLTAGE  2000 max. volts 
RMS SUPPLY VOLTAGE  1400 max. volts 
OC BLOCKING VOLTAGE   2000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   825 max. ma 
At ambient temperature of 100° C  320 max. ma 
At other ambient temperatures . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles. .See Peak-Surge-CurrentRatingChart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 
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CR102 

Characteristics: 

Maximum Full—Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 2.4 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Charac te rt s t lc s Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete cycle 

at maximum ratings)c 0  3 ma 
DC at maximum rated dc blocking voltage 

and any temperature within the operating 
temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   320 puf 
Minimum   175 gµf 

° See Operating Considerations. 

Super imposed on dev ice operating with in the max imum vol tage, current, and 
temperature rat ings and may be repeated af ter suf f icent t lme has elapsed 
for the device to return to the presurge t hermal—egu i 1 ire 1 um cond't ions. 

C Example. For type CRIO2 at 60 ° C ambient temperature, average forward 
ma. • 825, peak inverse volts = 2000. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

DIMENSIONAL OUTLINE, 
RATING CHARTS, 

and 
CURVES 

Shown under Type CR101 also apply to the CRIO2 
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CR103 

Silicon Rectifier 
1th Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position°   Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals   Hermetic 

Weight ( Approx  1 21 oz 
Terminal Diagram: 

ANODE CATHODE 

fhe arrow indicates direction of forward (easy) 
current flow as indicated by dc anneter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power- supply frequency of 6o Os, single-
Phase okeration, with resistive or inductive 
load, and at altitudes uP to go,o00 feet 

PEAK REVERSE VOLTAGE ( Repetitive)   3000 max. volts 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non-repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperatures of+60° to +125° C. 3600 max. volts 
At other free-air temperatures See Peak- Transient 

Reverse- Voltage Rating Chart 
RMS SUPPLY VOLTAGE  2100 max. volts 
DC BLOCKING VOLTAGE   3000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C  725 max. ma 
At free-air temperature of 100° C . . .   300 max. ma 
At other free-air temperatures See Average-Forward-

Current Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 

-.Indicates a change. 
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PEAK SURGE CURRENT:b 
For one-half cycle, sine wave  15 max. amp 
For one or more cycles, sine wave. . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage  -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating 
conditions   3 volts 

Instantaneous Forward Voltage Drop . See/nstantaneousForward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratingslc   0.3 ma 
DC ( At maximum rated dc blocking 
voltage and any temperature within 
the operating temperature range) . 0.6 ma 

Shunt Capacitance: 
Maximum  250 pf 
Minimum  140 pf 

a See Operating Considerations. 

Superimposed on device operating within the maximunlvoltage, current, and 
temperature ratingsand may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal—equilibrium conditions. 

C Example: For type CR103 at 60° C free—air temperature, average forward 
ma. • 725, peak reverse volts . 3000. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

DIMENSIONAL OUTLINE, 
RATING CHARTS, 

and 
CURVES 

shown under type CR101 also apply to the CR103 

RADIO CORPORATION OF AMERICA 
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CR103 

Silicon Rectifier 
With Integral R-C Voltage- Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona Any 
Dimensions 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx.)   2 oz 
Terminal Diagram: 

See Dimensional Outline 

LUG LUG 

fhe arrow indicates direction of /onward (easy) 
current flow as indicated by dc asseter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power—supply frequency of to cps, single— 
phase operation, with resistive or inductive 
load, and at altztudes up to 30,000 feet 

PEAK INVERSE VOLTAGE  3000 max. volts 
RMS SUPPLY VOLTAGE  2100 max. volts 
DC BIACKING VOLTAGE   3000 max. volts 
AVERAGE FORWARD CURRENT: 

At lmbient temperature of 60° C   715 max. ma 
At ambient temperature of 100° C  275 max. ma 
At other ambient temperatures . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles. . See Peak-Surge-CurrentRatingehart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

RADIO CORPORATION OF AMERICA 
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Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 3 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristucs Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete 

cycle at maximum ratings)e 0  3 ma 
DC at maximum rated dc blocking 

voltage and any temperature within 
the operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   250 µO. 
Minimum   140 µµf 

See Operating Considerations. 
Superimposed on device operating within the maximum voltage, current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equilibrium conditions. 

° Example: For type CRIO3 at 60° C ambient temperature, average forward 
ma. = 715, peak inverse volts = 3000. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

DIMENSIONAL OUTLINE, 
RATING CHARTS, 

and 
CURVES 

Shown under Type CRIOI also apply to the CR103 
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CR104  

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona   Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx  1  3 
Terminal Diagram: 

ANODE CATHODE 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc anseter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes uP to 30,000 feet 

PEAK REVERSE VOLTAGE ( Repetitive) . . . . 4000 max. volts 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non- repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of 

+60° to +125° C  4800 max. volts 
At other free-air temperatures See Peak Transient 

Reverse Voltage Rating Chart 
RIMS SUPPLY VOLTAGE  2800 max. volts 
DC BLOCKING VOLTAGE   4000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C. . . . 625 max. ma 
At free-air temperature of 100° C . . . 275 max. ma 
At cther free-air temperatures See Average-Forward-

Current Rating Chart 

.—Indicates a change. 
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PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 

For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum rated 
operating conditions  4.2 volts 

Instantaneous Forward Voltage Drop. .See/AstaetaneoesForward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratings) c  0.3 ma 0 
DC ( At maximum rated dc blocking 
voltage and any temperature within 
the operating temperature range). . 0.6 ma 

Shunt Capacitance: 
Maximum   175 Pf 
Minimum   100 Pf 

a See 00erating Considerations. 

b Superimposed on device operating within themaximum voltage, current, and 
temperature ratings and may be repeated after sufficient timehas elapsed 
for the device to return to the presurge thermal-eguilibrium conditions. 

C Example: For type C17104 at 40° C free-air temperature, average forward 
ma. m 625. peak reverse volts w 4000. 

• 

• 

3" 
.13" (NOTE 1) 

/-.I3" R. 

.0641-
\—.38" R. POLARITY 

SYMBOL ( NOTE 2) 
-= 
4 

i" 3— MAX. 
4 

.ii)" 

.50" 

I" MAX. 

92CS-11243RI 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

1/4 .-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD EASY/ CURRENT 

FLOW AS INDICATED BY DC AmMETER. 
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OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CRIOI also apply to the CR104 

a RADIO CORPORATION OF AMERICA DATA 2 
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CR104 

Silicon Rectifier 
With Integral R-C VcItage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona   Any 
Dimens ,ons  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability   Self-Quenching 
Seals  Hermetic 

Weight ( Approx  1 2  9 oz 
Terminal Diagram: 

LUG LUG 

fch:rra:rnotto fi rdoij as des i ire ot oert y d of forctee.  e r.d. (etae. (easy) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to 30,000 feet 

PEAK INVERSE VOLTAGE  4000 max. volts 
RIAS SjPPLY VOLTAGE  2800 max. volts 
DC BLOCKING VOLTAGE   4000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 600 C . . • . 605 max. ma 
At ambient temoerature of 100° C. . • . 235 max. ma 
At other ambient temperatures  See Average-Forward-

Current Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 

For (pie-half cycle, sine wave   15 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 

e RADIO CORPORATION OF AMERICA DATA 
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Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 4.2 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete cycle 

at maximum ratings) c 0  3 ma 
DC at maximum rated dc blocking voltage 

and any temperature within the 
operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   175 ggf 
Minimum   100 µµf 

See Operating Consid ations. 

Superimposed on device operating within tnemaximum voltage, current, ana 
temperature ratings and may repeated after sufficient Omahas elapsed 
for the device to return to the presurge thermal-eguillorium conditions. 

C Example: For type C4104 at 60° C ambient temperature, average forward 
ma. = 605. peak inverse volts = 4000. 

3" 

F.1215. (NOTE 1) .435 m 

/—.1275" R. 

3 I" MAX.____j 
4 

•••• 
POLARITY 

SYMBOL (NOTE 2) 

.500" 

.500" 

Fe-.75"-el 

92CS-I1243 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR I/4"-

DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CURRENT 
FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIOI also apply to type CR104 
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CR105  

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona   Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx  ) 3  1 oz. 
Terminal Diagram: 

ANODE CATHODE 

fhe arrow indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power-suPply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes uf, to 30,0o0 feet 

PEAK REVERSE VOLTAGE ( Repetitive) . . . . 5000 max. volts 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non-repetitive, forduration of 
5-milliseconds maximum): 
At free-air temperature of 

+60°to +125° C  6000 max. volts 
At other free-air temperatures See Peak Transient 

Reverse Voltage Rating Chart 
RMS SUPPLY VOLTAGE  3500 max. volts 
DC BLOCKING VOLTAGE   5000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C. . . . 625 max. ma 
At free-air temperature of 100° C . . . 275 max. ma 
At other free-air temperatures See Average- Forward-

Current Rating Chart 

.—Indicates a change. 
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CR105 

PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 

For one-half cycle, sine-wave   15 max. amp 
For one or more cycles, sine wave . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum rated 
operating conditions  4.8 volts 

Instantaneous Forward Voltage Drop. .SeelnstantaneousPorward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic (Averaged over one complete 
cycle at maximum ratingsle  0.3 ma 

DC (At maximum rated dc blocking 
e 

voltage and any temperature within 
the operating temperature range). . 0.6 ma 

Shunt Capacitance: 
Maximum   160 pf 
Minimum   85 pf 

• 

• 

See operating Considerations. 

Superimposed on device operating within the MaXIMUM voltage, current, and 
temperature ratings and may he repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equilibrium conditions. 

C Example: For type celos at 60° c free-air temperature, average forward 
ma. = 625. peak reverse volts = 5000. 

3"   
(NOTE I) 

1 r__.44 . 
/-.13"  

-4> 

II \—.38" R. 

r 

31" MAX. 
4 

POLARITY 
SYMBOL (NOTE 2) 

.30" 

.50" 

.50" 

1" MAX. 

92C5-11243R1 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4 .-DIAMETER BOLTS. 

MOTE 2: ARROWINDICATESDIRECTIONOFFORWARD(EASY)CURRENT 

FLOW AS INDICATED BY DC AMMETER. 

• 

• 

• 
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OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CR101 also apply to the CR105 
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CR105 

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Posit lona   Any 
Dimensions 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  1 2  9 oz 
Terminal Diagram: 

See Dimensional Outline 

LUG LUG 

cttre;'nrfergli.eantridnidWO it°e'd otyldra'san (easy) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of to cps, single-
phase okeration, with resistive or inductIve 
load, and at altitudes uP to 3o,000 feet 

PEAK INVERSE VOLTAGE  5000 max. volts 
RMS SUPPLY VOLTAGE  3500 max. volts 
DC BLOCKING VOLTAGE   5000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C . . . . 605 max. ma 
At ambient temperature of 100° C. . . . 235 max. ma 
At other ambient temperatures  See Average-Forward-

Current Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b  

For one-half cycle, sine-wave   15 max. amp 
For one or more cycles See Peak-Surge-Current 

Rating Chart 
AMBIENT-TEMPERATURE RANGE: 

Operating and storage   -65 to + 125 

RADIO CORPORATION OF AMERICA DATA 
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CR105 

Characteristics: 

Maximum Full—Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 4.8 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete 

cycle at maximum ratings) e 0  3 ma 
DC at maximum rated dc blocking 

voltage and any temperature within 
the operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   160 µµf 
Minimum   85 µµf 

a See Operating Considerations. 

Superimposed on device operating within the maximum voltage. current, and 
temperature ratings andmay be repeated after sufficient time has elapsed 
for the device to return to the preburge thermal-equilibrium conditions. 

C Example: For type C0105 at 600 C ambient temperature, average forward 
ma. = 605. peak inverse volts . 5000. 

3" 
.._ .1275 = (NOTE il 

/—.1275" R. 

\\--.375"R. 

3" 
14 

—1.435" 

POLARITY 
SYMBOL ( NOTE 2) 

• 
.500" 

.500" 

I" MAX. 

r751 

92CS - 11243 

NOTE I: DI STANCE BETWEEN CENTERS OF MOUNTING HOLES FOR i / 4=-
D AMETER BOLTS. 

NOTE 2: ARROWINDICATESDIRECTIONOFFORWARD ( EASY) CURRENT 

FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIOI also apply to the CR105 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. 1. 



CR106  

Silicon Rectifier 

With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positions   Any 
Dimensions  See Dimensional Outline 
Case: 

Material  Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  ) 4  2 oz 
Terminal Diagram: 

ANODE CATHODE 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-suPPly frequency of to cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to so,000 feet. 

PEAK REVERSE VOLTAGE ( Repetitive)   6000 max. volts 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non-repetitive, for duration of 
5-mill ; seconds maximum): 
At free-airtemperatureof+60° to+125° C . 4200 max. volts 
At other free-air temperatures  See Peak Transient 

Reverse Voltage Rating Chart 
RMS SUPPLY VOLTAGE  4200 max. volts 
DC BLOCKING VOLTAGE   6000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C  575 max. ma 
At free-air temperatureof100° C  225 max. ma 
At other free-air temperatures See Average-Forward-

Current Rating Chart 
5 max. amp PEAK RECURRENT CURRENT 

.-Indicates a change. 

41. 

«0» 
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CR106 

PEAK SURGE CURRENT:h 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rattng Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and Storage   -65 to +125 Oc 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 6 volts 

Instantaneous Forward Voltage Drop. .SeeInstantaneousForward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratings)*  0.3 ma 
DC ( At maximum rated dc blocking voltage 

and any temperature within the 
operating temperature range)  0.6 ma 

Shunt Capacitance: 
Maximum   125 Pf 
Minimum   70 Pf 

See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal-equilibrium 
conditions. 

C Example: For type C0106 at 60 0 C free-air temperature, average forward 
ma. . 576, peak reverse volts . 6000. 

I ' 

(NOTE 0 

/—.I3 R. 

4 " MAX.  
2 

rx—,44" 

POLARITY 
1. SYMBOL(NOTE2) 

.30" 

.50" 

.so" 

I' MAX. 

r.751 

• 
92CS-N249RI 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 
I/4 .-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY/ 

CURRENT FLOW AS INDICATED BY DC AMMETER 

• 

• 

• 

• 
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OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CRIOI also apply to the CRIO6 
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CR106  

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positiona   Any 
Dimensions 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seal-  Hermetic 

Weight (Approx  ) 4  2 oz 
Terminal Diagram: 

See Dimensional Outline 

LUG LUG 

the arrow indicates direction of forward ( easy) 
current flow as indicated by dc meter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes 145 to so,000 feet. 

PEAK INVERSE VOLTAGE  6000 max. volts 
RIMS SLPPLY VOLTAGE  4200 max. volts 
DC BLOCKING VOLTAGE   6000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   550 max. ma 
At ambient temperatureof100° C   210 max. ma 
At other ambient temperatures See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 

For ore-half cycle, sine wave   15 max. amp 
For one or more cycles. See Peak-Surge-Current Rating Chart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

• , RADIO CORPORATION OF AMERICA 
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Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated onerating conditions. . . 5 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete 
cycle at maximum ratings) c 0  3 ma 

DC at maximum rated dc blocking voltage 
and any temperature within the 
operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   125 pea 

Minimum   70 miLf 

a See Operating Considerations. 
Superimposed on device operating within the maximum voltage. current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal -equilibrium 
conditions. 

C Example: For type CR106 at 60° C ambient temperature, average forward 
ma. . 550, peak inverse volts 6000. 

1" 
471 

.1275 ., (NOTE I) 

,,,—.I275" R. 

\--.375" R. POLARITY 
SYMBOL (NOTE 2) 

37;-

.435" 

LT 

.500" 

.500" 

4 2 MAX.  

I" MAX. r.751 

92CS-H249 

NOTE If DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"- DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIOI also apply to the CR106 

RADIO CORPORATION OF AMERICA 
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CR107 

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position'   Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx  ) 4  4 os..-
Terminal Diagram: 

ANODE CATHODE 

cfuher.:.zernrro firticaates ic,1Ctrie:at oted f y forwardc.. b(etaesi.) 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps, stngle-
Phase operation, with resistive or Inductive 
load, and at altitudes uP to 30,000 feet 

PEAK REVERSE VOLTAGE ( Repetitive) . . . . 7000 max. 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non- repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of 

+60° to+125° C  8400 max. volts 
At other free-air temperatures See Peak Transient 

Reverse Voltage Rating Chart 
RMS SUPPLY VOLTAGE  4900 max. volts 
DC BLOCKING VOLTAGE   7000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C. . . . 550 max. ma 
At free-air temperature of 100° C . . . 210 max. ma 
At other free-air temperatures See Average-Forward-

Current Rating Chart 

volts 

...Indicates a change. 
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CR107 

PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:e 

For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum rated 
operating conditions  

Instantaneous Forward Voltage Drop  
7.2 volts 

.SoeInstantaneousForward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic (Averaged over one complete 

cycle at maximum ratings) c  0.3 
DC (At maximum rated dc blocking 

voltage and any temperature within 
the operating temperature range). . 0.6 ma 

Shunt Capacitance: 
Maximum   105 Pf 
Minimum   60 Pf 

See operating Considerations. 
Super imposed on devi ce operating within the maximum vol lage, curren t and 
temperature ratings and may be repeated af ter sufficient time h8S el apsed 
for the device lo return to the presurge thermal-equilibrium cond t ions. 

° Example: For type C0107 at 60° C free-air temperature, average forward 
ma. • 550, peak reverse vol ts • 7000. 

4-,F“ 

p_ .13.. (NOTE I) 

R. 

-41" 

.38" R. POLARITY 
1., SYMBOL ( NOTE 2) 

3-
4 

4-1-" MAX. 
2 

---1 r---.44" 

.30" 

I' MAX. 

r.71 

92CS-H249RI 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"-DIAMETER BOLTS. 

NOTE 2: ARROWINDICATESDIRECTIONOFFORWARD(EASY)CURRENT 

FLOW AS INDICATED BY DC AMMETER. 

• 

• 

ma. 

• 

• 

• 
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OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CR101 also apply to the CRIO7 
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CR107 

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positicna   Any 
Dimensions  See Dimensional Outline 
Case: 
Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  1 4  2 oz 
Terminal Diagram: 

LUG LUG 

the af,010 indicates direction of forward (easy) 
current flow as indicated by dc ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supPiy frequency of 6o cps, singl e-

phase operation, with resistive or inductive 

load, and at altitudes up to 3o,000 feet. 

PEAK INVERSE VOLTAGE  7000 max. volts 
MAS SUPPLY VOLTAGE  4900 max. volts 
DC BLOCKING VOLTAGE   7000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   550 max. ma 
At ambient temperature of 100° C   210 max. ma 
At other ambient temperatures See Average-Forward-Current 

Rating Chart 

PEAK RECURRENT CURRENT  5 max. amp 
PEAK SJRGE CURRENT:b 

For one-half cycle, sine wave   15 max. amp 
For one or more cycles. See Peak-Surge-Current Rating Chart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65to +125 °C 

RADIO CORPORATION OF AMERICA 
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Characteristics: 

Maximum Full—Cycle Average Forward Voltage 
Drop at maximum rated ooerating conditions. . . 7.2 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forwara 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete 
cycle at maximum ratings,' 0  3 ma 

DC at maximum rated dc blocking voltage 
and any temperature within the 
operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   105 mPf 
Minimum   60 puf 

a See Operating Considerations. 
Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal-equilibrium 
conditions. 

C Example: For type C0107 at 60° C ambient temperature, average forward 
ma. . 550. Peak inverse volts = 7000. 

I " 
4 — 

  4 
r.—.1275. (NOTE 435" 

/—.I275" R. ri— • ---

II \—.375" R. 

3 1" 
4 

POLARITY 
SYMBOL (NOTE 2) 

---11 I" MAX. [---

.500" 

.500" 

4 z MAX.  92CS-11249 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"-DIAmETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIOI also apply to the CRIO7 
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Silicon Rectifier 

With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position°   Any 
Dimensions  See Dinenstona/ Outline 
Case: II> Material   Insulating 

Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  ) 4  5 oz.. 
Termina: Diagram: .-

CATHODE 

The arrow indicates direction of forward (easy) 
current ftow as indicated by dc awateter. 

• 

• PEAK REVERSE VOLTAGE ( Repetitive) . . . . 8000 max. 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non- repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of 

+60° to +125° C  
At other free-air temperatures  

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For. power-supply frequency of 6o cks, dingle-

phase operation, with resistive or inductive 
load, and at altitudes up to go,000 feet 

volts 

9600 max. volts 
See Peak Transient 

Reverse Voltage Rating Chart 
RMS SUPPLY VOLTAGE  5600 max. volts 
DC BLOCKING VOLTAGE   8000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C . . . . 550 max. ma 
At ambient temperature of 100° C. . . . 210 max. ma 
At other ambient temperatures  See Average-Forward-

Current Rating Chart • PEAK RECURRENT CURRENT  5 max. amp 

Indicates a change. 
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42  MAX.  2 

CR108 

PEAK SURGE CURRENT:b 

For one or more cycles, sine wave . See Peak-S 
15 max. amp. For one-half cycle, sine wave   urge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 7.8 volts e 

Instantaneous Forward Voltage Drop. See Instantaneous Forward 
Character:sttcs Curve 

Maximum Reverse Current: 
Dynamic ( Averaged over one complete 

cycle at maximum ratings)c 0  3 ma 
DC ( At maximum rated dc blocking 
voltage and any temperature within 
the operating temperature range) 0  6 ma • 

Shunt Capacitance: 
Maximum   100 pf 
Minimum   55 pf 

a See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current, 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

C Example: For type CR108 at 60° C free- air temperature, average for-
ward ma. = 550. peak reverse volts . 8000. 

I 
4 7-1 

(NOTE I) 
/—.13" R. —.I r--.44" 

---10>k77   

\--.38" R. POLARITY 
SYMBOL (NOTE 2) 

3-4 

.30" 

.30" 

-0« I" MAX. 

(1 11 

92CS-11249RI 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 
I/4 .-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CUR-

RENT FLOW AS INDICATED BY DC AMMETER. 

• 

• 

• 
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OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CRIOI also apply to the CR108 
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Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Positions Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seal=  Hermetic 

Weight ( Approx.)   4.2 oz 
Terminal Diagram: 

LUG LUG 

he arrow indicates direction of forward (easy) 
current flow as indicated by do ammeter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to 3o,000 feet 

PEAK INVERSE VOLTAGE  8000 max. volts 
RMS SUPPLY VOLTAGE  5600 max. volts 
DC BLOCKING VOLTAGE   8000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   550 max. ma 
At ambient temperature of 100° C  210 max. ma 
At other amblent temperatures . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 

For one-half cycle, sine wave   15 max. amp 
For one or more cycles. . See Peak-Surge-Current RatingChart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 
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Characteristics: 

Maximum Full-CycleAverage Forward Voltage 
Drop at maximum rated operating conditions. . . . 7.8 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Charactertstzcs Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete cycle 

at maximum ratings)c  0.3 ma 
DC at maximum rated dc blocking voltage and 

any temperature within the operating 
temperature range  0.6 ma 4110 

Shunt Capacitance: 
Maximum  100 puf 
Minimum  55 µµf 

See Operating Considerations. 
Superimposed on device operating within themaximum voltage, current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equilibrium conditions. 

° Example: For type CRIO8 at 60° C ambient temperature, average forward 
ma. 550, peak inverse volts = 8000. 

4+" 
-,1 FI--.1275" (NOTE 0 /-.I275" R 

.060"-.1 

I" 4- MAX. 2 

POLARITY SYMBOL (NOTE 2) 
.500" 
.soo" 

I" MAX. 

92CS-U249 
NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) 

CURRENT FLOW AS INDICATED BY DC AmmETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIOI also apply to the CRIO8 

• 
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Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position'   Any 
Dimensions See Dimensional Outline 
Case: 

e Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx  ) 5  4 oz...... 
Terminal Diagram: .. 

• 

ANOOE CATHODE 

The arrow indicates direction of forward (easy) 
current flow as indicated by de afee ter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Naximum Values: 

For Power—supply frequency of to cps, single— 
phase operation, with resistive or inductive 
load, and at altitudes up to 30,000 feet 

PEAK REVERSE VOLTAGE ( Repetitive) • 9000 max. 
PEAK-TRANSIENT REVERSE VOLTAGE 

(Non-repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of e +60° to+125° C  
At other free-air temperatures 10800 max. volts See Peak Transient 

Reverse Voltage Rating Chart 
RMS SUPPLY VOLTAGE  6300 max. volts 
DC BLOCKING VOLTAGE   9000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C. . . . 550 max. ma 
At free-air temperature of 100° C . . . 210 max. ma 
At other free-air temperatures See Average-Forward— 

Current Rating Chart 

volts 

...Indicates a Change. 

RADIO CORPORATION OF AMERICA 
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CR109 

PEAK RECURRENT CURRENT  5 max. amp 

PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp. 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward 
11, Voltage Drop at maximum rated 

operating conditions  9 volts 
Instantaneous Forward Voltage Drop. .SeehistaataneousForward 

Characteristics Curve 
Maximum Reverse Current: 

Dynamic (Averaged over one complete 
cycle at maximum ratings)c  0.3 ma • 

DC ( At maximum rated dc blocking 
voltage and any temperature within 
the operating temperature range). . 0.6 ma 

Shunt Capacitance: 
Maximum   90 Pf 
Minimum   45 Pf 

a See déerating Consideraticrms. 

Superimposed on device operating wi thin the max ! mum voltage, current, and 
temperature ratings and may be repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equ I 1 I bri um conditions. 

C Exanelle: For type CRIO9 at 600 C free-air temperature, average forward 
ma. • 550, peak reverse vol ts • 9000. 

5--
4 

: MOTE 0 

/-.13 R. 

5 MAX —.I 
2 • 

4" 

—.I 1 

POLARITY 
SYMBOL (NOTE 2) 

.50" 

.50" 

  • I. MAX. r 

92CS-n250RI 

NOTE I: DISTANCE BETWEEN CENTERS OF MOUNTING MOLES FOR 
I/4"- DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CURRENT 
FLOW AS INDICATED BY DC AMMETER. 

• 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor á Materials Division Somerville, N. J. 



CR109 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CR101 also apply to the CRIO9 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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CR109  

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operat;ng Position& Any 
Dimensions 
Case: 

Material   Insulating 
Matetial flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx.)   5.3 oz 
Terminal Diagram: 

See Dimensional Outline 

LUG LUG 

the arrow indicates direction of forward (easy) 
current pow as indicated by dc anneter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Noxtmum Values: 

For fewer-ouf ply frequency of 6m cPs, single-
phase operation, with resistive or :nductive 
load, and at altitudes up to 30,000 feet 

PEAK INVERSE VOLTAGE  9000 max. volts 
RMS SLPPLY VOLTAGE  6300 max. volts 
DC BLOCKING VOLTAGE   9000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   550 max. ma 
At ambient temperature of 100° C  210 max. ma 
At other ambient temperatures. . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK .URGE CURRENT:b 
For ore-half cycle, sine wave   15 max. amp 
For one or more cycles. . See Peak-Surge-Current Rating Chart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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CR109 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 9 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one complete cycle 

at maximum ratings)c 0  3 ma 
DC at maximum rated dc blocking voltage and 

any temperature within the operating 
temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   90 puf 

Minimum   45 µµf 

° See Operating Considerations. 
Superimposed on device operating within the maximum voltage, current, and 
temperature ratings and maybe repeated after sufficient time has elapsed 
for the device to return to the presurge thermal-equilibrium conditions. 

C Example: for type CR109 at 60° C ambient temperature, average forward 
ma. = 550, peak inverse volts = 9000. 

5 .17 
4 

--1 (NOTE 0 

/--.1275" R. 

.375" R. 

r,--.435" 

POLARITY 
SYMBOL ( NOTE 21 

I" MAX. 

92CS-H250 

NOTE 1: DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4"-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD ( EASY) 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CRIO1 also apply to the CR109 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



CR110 

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position',   Any 
Dimensions  See Dimensional Outline 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  ) 5  5 oz-.-
Terminal Diagram: +. 

ANODE CATHODE 

The arroi, indicates direction ocurrent ftou as indicated f forward 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of to cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to 30,000 feet. 

PEAK REVERSE VOLTAGE ( Repetitive)   10000 max. volts 
PEAK-TRANSIENT REVERSE VOLTAGE. „.. 

(Non-repetitive, for duration of 
5-milliseconds maximum): 
At free-air temperature of 

+60° to +125° C  12000 max. volts 
At other free-air temperatures  See Peak Transient 

Reverse Voltage Rating Chart 
RIAS SUPPLY VOLTAGE  7000 max. volts 
DC BLOCKING VOLTAGE   10000 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C  550 max. ma 
At free-air temperature of 100° C . . .   210 max. ma 
At other free-air temperatures See Average-Forward-

Current Rating Chart 
5 max. amp PEAK RECURRENT CURRENT 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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CR110 

PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles, sine wave . . See Peak-Surge-Current 

Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to+125 °C 

Characteristics: 

Maximum Full-Cycle Average Forward Voltage 
Drop at maximum rated operating conditions . . 9.6 volts 

Instantaneous ForwardVoltage Drop . See Instantaneous Forward 
Charactertstics Curve 

Maximum Reverse Current: 
Dynamic (Averaged over one complete 
cycle at maximum ratings)e 0  3 ma 

DC ( At maximum rated dc blocking voltage 
and any temperature within the 
operating temperature range) 0  6 ma 

Shunt Capacitance: 
Maximum   80 Pf 
Minimum   40 Pf 

• 
See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current, 
ana temperature ratings and may be repeated after sufficient time has 
elapsed for the oevice to return to the presurge thermal-equilibrium 
conditions. 

C Example: For type OfillOat600 C free-air temperature, average forward 
ma. = 550, peak reverse volts. w 1000. 

I" 
- 

(NOTE 0 

,--.13" R. 

.06" -PL- \--.38» R. 

4" 

.30" 

POLARITY 
SYMBOL ( NOTEZ) 

5— MAX.  

.50" 

.so" 

i" MAX. 

l'151 
»1 f 

92C5 -O250M 

NOTE DISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 
1/4 "-DIAMETER BOLTS. 

NOTE 2: ARROW INDICATES DIRECTION OF FORWARD (EASY) 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. J. 
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CR110  

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
shown under type CR101 also apply to the CRII0 
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CR110 

Silicon Rectifier 
With Integral R-C Voltage-Equalizing Network 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Military Me-
chanical and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position'   Any 
Dimensions 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight ( Approx  1 5  3 oz 
Terminal Diagram: 

See Dimensional Outline 

LUG LUG 

The arrow indicates direction of forward (easy) 
current flow as indicated by de auseter. 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive 
load, and at altitudes up to 30,000 feet. 

PEAK INVERSE VOLTAGE  10000 max. volts 
RIAS SUPPLY VOLTAGE  7000 max. volts 
DC BLOCKING VOLTAGE   10000 max. volts 
AVERAGE FORWARD CURRENT: 

At ambient temperature of 60° C   550 max. ma 
At ambient temperature of 100° C   210 max. ma 
At other ambient temperatures . See Average-Forward-Current 

Rating Chart 
PEAK RECURRENT CURRENT  5 max. amp 
PEAK SURGE CURRENT:b 
For one-half cycle, sine wave   15 max. amp 
For one or more cycles. See Peak-Surge-Current Rating Chart 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +125 °C 

RADIO CORPORATION OF AMERICA 
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CR110 

Characteristics: 

Maximum Full—Cycle Average Forward Voltage 
Drop at maximum rated operating conditions. . . 9.6 volts 

Instantaneous Forward Voltage Drop . See Instantaneous Forward 
Characteristics Curve 

Maximum Reverse Current: 
Dynamic ( averaged over one comolete 
cycle at maximum ratinos/ c 0  3 ma 

DC at maximum rated dc blocking voltage 
and any temperature within the 
operating temperature range 0  6 ma 

Shunt Capacitance: 
Maximum   80 mgf 
Minimum   40 µµf 

a See Operating Considerations. 

Superimposed on device operating within the maximum voltage, current. 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal-equilibrium 
conditions. 

C Example: For type CR110 at 60° C ambient temperature. average forward 
ma. . 550, peak inverse volts = 10000. 

I* 
5 — 
4 

[2750 (NOTE 

I ,—.1275" R. — 1 1 r--*435" 

\ —.375"R. POLARITY 

SYMBOL (NOTE 2) 

5 I2 " MAX.  

.500" 

.500" 

I" MAX. a  r.751 

92CS-11250 

NOTE I: ;, ISTANCE BETWEEN CENTERS OF MOUNTING HOLES FOR 

I/4 .-DIAMETER BOLTS. 

MOTE 2: ARPO INDICATES DIRECTION OF FORwARD ( EASY) 

CURRENT FLOW AS INDICATED BY DC AMMETER. 

OPERATING CONSIDERATIONS, 
MECHANICAL AND ENVIRONMENTAL TESTS, 

RATING CHARTS, 
and 

CURVES 
Shown under Type CR101 also apply to the CR110 

• 

• 

• 
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CR201 

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed toMeet Stringent Electrical, Me-
chanical, and Environmental Specifications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Dimensions  • 
Case: 

Material   Insulating 
Material flammability  Self-Quenching 
Seals  Hermetic 

Weight (Approx  )  0.32 oz 
Terminal Diagram: 

ANODE 

See Dimensional Outline 

CATHODE 

lb.r :::ce lieoilceat:ss et.drie:n:nd leyf rc";e., (eyes?! 
HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power-supply frequency of 6o cps, s ingle -
phase operation, with resistive or inductive load 

PEAK REVERSE VOLTAGE  1500 max. volts 
RMS SUPPLY VOLTAGE  1060 max. volts 
DC BLOCKING VOLTAGE   1500 max. volts 
AVERAGE FORWARD CURRENT: 

At free-air temperature of 60° C  300 max. ma 
At free-air temperature of 100° C 
At other free-air temperatures  

. . 115 max. ma 
See Average-Forward-
Current Rating Chart 

PEAK RECURRENT CURRENT  3 max. amp 
PEAK SURGE CURRENT:* 
For one-half cycle, sine wave   9 max. amp 
For one or more cycles, sine wave   See Peak-Surge-

Current Rating Chart 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65to+125 °C 

gle  RADIO CORPORATION OF AMERICA DATA 1 
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CR201 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum-rated 
operating conditions' 1  8 volts 

Instantaneous Forward VoltageDrop . See Instantaneous Forward 
Characteristics Curve 

Maximum-Reverse Current: 
Dynamic ( Averaged over one complete 
cycle at maximum ratings) b 0  1 

DC (At maximum rated dc blocking 
voltage and any temperature within 
the operating temperature range) 
free-air temperature = 
25° C   0.01 ma 
100° C 02 ma 

4 Superimposed on device operating within the maximum voltage, current. 
and temperature ratings and may be repeated after sufficient time has 
elapsed for the device to return to the presurge thermal- equilibrium 
conditions. 

Example: For type CR201 at 60° Cfree-alr temperature. average forward 
ma. . 300, peak reverse volts = 1500. 

OPERATING CONSIDERAHONS 

A surge-Itm:ting Impedance should always be used in series 

with the rectifier. The impedance value must be sufficient to 

limit the surge current tothe value specified under the maxi-

mum ratings. This impedance may be provided by the power 

transformer windings, or by an external resistor or choke. 

Because this rectifier operates at voltages which are 
dangerous, care should be taken in the design and operation 

of the equipment to prevent personnel from coming in contact 
with the rectifier. 

Care should be exercised during the soldering operation 

to prevent overheating of the rectifier terminals. A clean, 

well-tinned iron is recommended to keep soldering time to 
a minimum. 

During a period of prolonged heating, for example, during 

lead unwrapRing, a heat sink such as the jaws of a pair of 

long-nose pliers should beused between the tip of the solder-
ing iron and the rectifier case. 

This rectifier should not be used in series arrangements 

to obtain dc output voltages higher than those obtained from 
a single unit. For information on special precision-matched 

units for use in such series arrangements, write to RCA, 
Commercial Engineering, Somerville, New Jersey. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



CR201  

lo— l" MIN.  2" --t — I" MIN.-1 

2 LEADS 
.025" TO .040" 

DIA. 

IA • / 

é 

POLARITY 
3"4 — 0  SYMBOL ( NOTE) 8 
92CS 11803 

NOTE: ARROW INDICATES DIRECTION OF FORWARD I EASY CURRENT 
FLOW AS INDICATED BY DC AMMETER. 
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CR201 

AVERAGE-FORWARD-CURRENT RATING CHART 
FOR DC AND POLYPHASE OPERATION, 
MULTIPLY MAXIMUM-AVERAGE-FORWARD 
CURRENT RATING FOR EACH RECTIFIER 
BY THE FOLLOWING FACTOR: 

TYPE OF OPERATION FACTOR 

DIRECT CURRENT 1.10 
THREE PHASE 0.89 
SIX PHASE 0.68 

LOAD: RESISTIVE OR INDUCTIVE. 
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92CS-11704 

PEAK-SURGE-CURRENT RATING CHART 
SUPPLY FREQUENCY 60 CPS SINE WAVE 
LOAD:RESISTIVE OR INDUCTIVE. 
PEAK SURGE CURRENT (SUPERIMPOSED ON STEADY-STATE 
CURRENT FOR DEVICE OPERAT NG WITHIN MAXIMUM 
RATINGS) MAY BE REPEATED AFTER THE DEVICE HAS 
COOLED TO PRESURGE THERMAL-EQUILIBRIUM CONDITION. • 
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CR203 

• 

• 

• 

Silicon Rectifier 

With Precisely-Matched Cells 
for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

The Clixo3 is the same as the CRool excePt for the following items: 

Mechanical: 

Dimensions  See Dimensional Outline 
Weight (ApProx  )  0.55 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cPs, single-
phase oPeration, with resistive or inductive load 

PEAK REVERSE VOLTAGE  1500 max. volts 
RMS SUPPLY VOLTAGE  1060 max. volts 
OC BLOCKING VOLTAGE   1500 max. volts 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum-rated 
operating conditions  3 volts 

e MIN. 

• 

• 

  I" 
32 1. I" MIN.- 1 

POLARITY 
SYMBOL (NOTE) 

2 LEADS 
.025"TO.M40" 
3. MA. 

-0- / 

OOCS- 11800 

3 
8 

3" 

NOTE: ARROW INDICATES DIRECTION OF FORWARDIEASYICURRENT 

FLOW AS INDICATED BY DC AMMETER. 
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CR204 

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

The CR2o4 is the same as the CR201 except for the followingitems: 

Mechanical: 

Dimensions See Dimensional Outline 
Weight ( Aporox  )  0.73 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive load 

PEAK REVERSE VOLTAGE  3000 max. volts 
RIAS SUPPLY VOLTAGE  2120 max. volts 
DC BLOCKING VOLTAGE   3000 max. volts 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions  3.6 ma 

•  r 1" .- 1« MIN. 4   2 MIN.1 

• 

• 

POLARITY 
SYMBOL ( NOTE) 

2 LEADS 
.025'70.040' 
3 . DM. 

• 

92CS-11797 

NOTE: ARROW INDICATES DIRECTION OF FORWARDIEASYICURRENT 

FLOW AS INDICATED BY DC AMMETER. 
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CR206  

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

TheCR2o6is the same as theCR2o2excePt forthefollowing items: 

Mechanical: 
Dimensions  See Dimensional Outline 
Weight ( Approx  )  1.20 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power—suPPly frequency of 6o cPs, single— 
phase oPeration, with resistive or inductive load 

PEAK REVERSE VOLTAGE  6000 max. 
RMS SUPPLY VOLTAGE  4240 max. 
DC BLOCKING VOLTAGE   6000 max. 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum-rated 
operating conditions  6 

MIN. 3-2 I" MIN. 

POLARITY 
SYMBOL (NOTE) 

volts 
volts 
volts 

volts 

2 LEADS 
.025" TO .040" 

1. DIA. 

/ 
3 J_. 
8 

t--4-

3"1:i 415-  
4 
92CS-II801 

NOTE: ARROW INDICATES DIRECTION OF FORWARDIEASYICURRENT 

FLOW AS INDICATED BY DC AMMETER. 
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• 

• 

• 

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

The CR208 is the same as the CRmos except for the following items: 

Mechanical: 

Dimensions  See Dimensional Outline 
Weight (Approx  ) 1  20 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power-suppLy frequency of 6o cps. single-
phase operation, with resistive or inductive load 

PEAK REVERSE VOLTAGE  8000 max. volts 
RMS SUPPLY VOLTAGE  5650 max. volts 
DC BLOCKING VOLTAGE   8000 max. volts 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions  6 volts 

e rem  32 r MIN.1 

• 

• 

POLARITY 
SYMBOL ( NOTE) 

2 LEADS 
.025' TO .040" 

DIA. 

4 '11 

NOTE: ARROW INDICATES DIRECTION OF FORWARD ( EASY) CURRENT 

FLOW AS INDICATED BY DC AMMETER. 
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CR210 

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

The CR2io is the same as the CR2ot except for the following items: 

Mechanical: 

Dimensions  See Dimensional Outline 
Weight ( Approx  )  1.60 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For Power-suPply frequency of to cPs, single-
phase operation, with resistive or inductive load 

PEAK REVERSE VOLTAGE  10000 max. volts 
RMS SUPPLY VOLTAGE  7070 max. volts 
DC BLOCKING VOLTAGE   10000 max. volts 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions  7 .2 volts 

e MIN. 

• 

• 

I" 

POLARITY 
SYMBOL ( NOTE) 

2 LEADS 
.025« TO .040' 

1. DIA. 
16 • / 

3'1 

4 
ROCS 11802 

NOTE: ARROW INDICATES DIRECTION OF FORWARDIEASY/CURRENT 
FLOW AS INDICATED BY DC AMMETER. 
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• 

Silicon Rectifier 
With Precisely-Matched Cells 

for Internal Voltage Equalization 

DIFFUSED-JUNCTION TYPE 

For Industrial and Military Equipment 

Designed to Meet Stringent Electrical, Me-
chanical, and Environmental Specifications 

The CR212 ls the same as the Ckaot except for the following items: 

Mechanical: 
Dimensions  See Dimensional Outline 
Weight ( Approx  )  1.60 oz 

HALF-WAVE RECTIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

For power- supply frequency of 6o cps, single-
phase operation, with resistive or inductive Load 

PEAK REVERSE VOLTAGE  12000 max. volts 
RMS SUPPLY VOLTAGE  8480 max. volts 
DC BLOCKING VOLTAGE   12000 max. volts 

Characteristics: 

Maximum Full-Cycle Average Forward 
Voltage Drop at maximum- rated 
operating conditions  

14 MIN.--1 

POLARITY 
SYMBOL ( NOTE) 

SOCS 11802 

7.2 max. volts 

2 LEADS 
.025 TO .040" 

1. DIA. 

16 • / 

NOTE: ARROW INDICATES DIRECTION OFFORWARD ( EASY) CURRENT 
FLOW AS INDICATED BY DC AMMETER. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. j. 
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2DG001 

Twin Semiconductor Diode 
GERMANIUM DIFFUSED-JUNCTION TYPE 

For Switching Applications in Elec-
tronic  Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   Similar to JEDEC No.T0-33 

except that lead 2 is omitted 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM viEe 

Lead 1- Diode 
Unit 
No.1 

Lead 3- Diode 
Unit 
No.2 

Lead 4- Common 
--(i) Lead for 

Diode 
Units 
No.1 & 
No.2 

The arrow indicates direction of forward ( easy) 
current flow as indicated by dc ammeter. 

SWITCHING SERVICE 

Values are for Each Unit 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

At free-air temperature of 25° C unless otherwise specified 

DC REVERSE VOLTAGE  -20 max. volts 
DC FORWARD CURRENTS   40 max. ma 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  230 max. °C 

ELECTRICAL CHARACTERISTICS 

Values are for each unit and at free-air tem-
perature of 21° C unless otherwise specified 

Min. Max. 

DC Forward Voltage for VF 
dc forward ma. = 
5  - 0.4 volt 
9 

a See accompanying Rating Chart. 

- 0.55 volt 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 
8-61 



2DG001 

Reverse Breakdown Voltage 
for dc reverse ga = -200  eV R -20 - volts 

DC Forward Current for dc 
forward volts - 1   IF 40 - ma • 

DC Reverse Current at free-air I R 
temperature of 55° C, for 
dc reverse volts = 
-2  -15 ga 
-10   -75 iza 

Reverse Recovery Timeb for trr 

dc reverse volts = -6, dc • forward ma. = 20, recovery to a 
reverse impedance ( ohms) = 
35000   - 0.25 gsec 
82000   0.3 gsec 

b see accompanying Reverse-Recovery-Time Measurement Circuit. 

OPERAT ING CONSIDERATIONS 

It is recommended that this device not be connected into 

or disconnected from circuits with the power on because high 

transient currents may cause permanent damage to the device 

or its associated circuitry. 

The flexible leads of this device are usually soldered to 
the circuit elements. Soldering of the leads may be made 

close to the stem provided care is taken to conduct excessive 

heat away from the lead seal. Otherwise, the heat of the 

soldering operation may crack the glass seals of the leads 

and damage the device. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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REVERSE—RECOVERY—TIME MEASUREMENT CIRCUIT 

VsuPPLY A 

S 
( N.C.) 

50µf 
6V. 

MERCURY 200 
RELAY OHMS 

7r 

-VR 

50µ f 
+ 6V. 

TYPE I 
20G001 

OHMS 
5100 

OSCILLOSCOPE * 
TRIGGER 

TO 
OSCILLOSCOPE 

CL ** 
RL 

2000 
OHMS 

92C5 - 11246 

NOTE: THE STRAY CAPACITANCE ACROSS THE SOCKET FOR THE 

TWIN DIODE UNIT UNDER TEST MUST BE LESS THAN 2 of. 

e TEKTRONIX TYPE 545 OSCILLOSCOPE WITH TYPE H PLUG-IN 

VERTICAL AMPLIFIER AND TYPE P6000 PROBE, OR EQUIVALENT. 

** CL REPRESENTS THE TOTAL CAPACITANCE ACROSS RL -- THAT 

IS, THE SUM OF THE OSCILLOSCOPE-PROBE CAPACITANCE AND 

THE STRAY CAPACITANCE. THE STRAY CAPACITANCE ACROSS 
RL MUST BE LESS THAN 6 µµf.. 

SILICON ULTRA- FAST SWITCHING DIODE WITH 0.5-mµsec 
MAXIMUM REVERSE RECOVERY TIME WHEN SWITCHING FROM 10 
MA. FORWARD CURRENT TO -6 VOLTS REVERSE VOLTAGE. 

WITH RELAY OUT AND SWITCH ( SI OPEN, ADJUST VsuppLy 
TO OBTAIN SPECIFIED FORWARD CURRENT 

0 RADIO CORPORATION OF AMERICA DATA 2 
Semiconductor & Materials Division Somerville, N. J. 8-61 



2DG001 

SIMILARTOJEDEC No.T0-33 
except lead 2 is omitted 

.370" MAX. 

.335 " MIN .--1› 
DIA. 

.335" MAX. 

.305" MIN. 
DIA. 

1  
.100" 
MIN. 

(NOTE 1) 

_L 
.009"TO j 

.125" 

DETAILS OF OUT— 
LINE IN THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 
EYELETS 

OUTSIDE 
CORNER 
RADII 

.007" MAX. 

.034" MAX. 
.028" MIN. 

INDEX TAB 

no 
.200" 

(NOTE 4 ) 

Joe 

.045" MAX. 
.029" MIN. 
(NOTE 3) 

.260" MAX. 
240"MIN. 

1SEATING PLANE 
1.5" 
MIN. 

+ 

3 LEADS 
.019" MAX. 
.016" MIN. 
(NOTE 2) 

92CS— R247 

NOTE 1: THIS ZONE IS CONTROLLED FOR AUTOMAT IC HANDLING. 
THE VARIATION IN ACTUAL DI AMETER WI THIN THE ZONE SHALL 

NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DI AMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5" A MAXIMUM DI AMETER OF 0.021" IS HELD. 
OUTS I DE OF THESE ZONES, THE LEAD DIAMETER I SNOT CONTROLLED. 

MOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE ACTUAL 

DEVICE. 

NOTE 4: LEADS HAVING MAXIMUM DI AMETER 10.019" 1 MEASURED 

IN GAUGING PLANE 0.054" + 0.001" — 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 

THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM—WIDTH TAB. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N32 

POINT- CONTACT TRANSISTOR 
GERMANIUM TYPE FOR PULSE OR SWITCHING APPLICATIONS 

DATA 

General: 

Maximum Overall Length   0.660" 
Maximum Seated Length   0.445" 
Width 0  320" t.020" 
Maximum Depth   0.240" 
Case   Plastic 
Base   Small—Oblong Linotetrar 3—Pin 
Mounting Position Any 

PULSE or SWITCHING SERVICE 

Voltage values are given with respect to base connection 

Maximum Ratings, Absolute Values: 

COLLECTOR: 
DC Voltage   —40 max. volts 
DC Current   —8 max. ma 
Dissipation   50 max. mw 

EMITTER: 
DC Voltage   —40 max. volts 
DC Current   3 max. ma 

AMBIENT TEMPERATURE   40 max. °C 

Characteristics at Ambient Temperature of 250C: 

With input circuit between emitter and base connection, 
and outivut circuit between collectorandbase connection 

DC Collector Voltage   —25 volts 
DC Emitter Current°   0.5 ma 
Current Amplification Factor   2.2 
Resistance: 
Open—Circuit Input   400 ohms 
Open—Circuit Output   31000 ohms 
Feedback   140 ohms 

Power (Writ   21 db 
Frequency: 

For Voltage—gain cutofft   0.9 Mc 
For alpha cutofftt   2.7 MC 

Minimum Circuit Values: 

Emitter—Circuit Resistance   1000 min. ohms 

Obtained by d:Weiiicwiirter. iable resistor in series with power supply 

With collector load resistance of 10000 ohms, signal—source impedance of 
„. 500 ohms, and signal frequency of 5000 cycles per second. 

7 Measured at a point 3 decibels down fronton low—frequency value 1100 el 
and with collector load resistance of 20000 ohms, signal—source impedance 
of 500 ohms, and signal voltage of 25 millivolts rms. The cutoff fre— 
quency is defined as the frequency at which the output voltage has dropped 
to 0.7 of its low—frequency value. 

tt, see next page. 

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



2N32 

POINT- CONTACT TRANSISTOR 

ft measured at a point 3 decibels down from its low—frequency value 
(100 (C). The cutoff frequancy is defined as the frequency at Which 
the current amplification factor has dropped to 0.7 of its low— 
frequency value. 

The 2Mq2 should not be inserted into or withdrawn from 
its socket with the power "on" because high transient 
currents may cause Permanent damage to the transistor. 

JUNE 1, 1953 TUBE DEPARTMENT 
tADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

TENTATIVE DATA 



2N32 
POINT- CONTACT TRANSISTOR 

JUNE 1, 1953 TUBE DEPARTMENT CE-7970 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2N32 

AVERAGE COLLECTOR CHARACTERISTICS 

AMBIENT TEMPERATURE.25"C 
CIRCUIT RETURNS TO BASE CONNECTION 
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2N33 
POINT- CONTACT TRANSISTOR 

GERMANIUM TYPE FOR OSCILLATOR APPLICATIONS UP TO 50 Mc 

General: 

Maximum Overall Lengtn 
Maximum Seated Length 
Iedth 
Maximum Depth   
Case   
Base   Small—Oblong Linotetrar 3—Pin 
Mounting Position 

DATA 

0.660" 
0.445" 

0  320" ± . 020" 
0.240" 
Plastic 

Any 

VHF OSCILLATOR SERVICE 

Voltage values are given with respect to base connection 

Maximum Ratings, Absolute Values: 

COLLECTOR: 
DC Voltage   —8.5 max. volts 
DC Current   —7 max. ma 
Dissipation   30 max. mw 

EMITTER: 
DC Current   0.8 max. ma 

AMBIENT TEMPERATURE   40 max. 0C 

Typical Operation In Accompanying 50-Mc Oscillator Test Circuit: 

COLLECTOR: 
OC Supply Voltage   —8 volts 
DC Current   -3.3 na 

DC Emitter Current   0.3 ma 
Useful Power Output ( Approx.) 1.0 mw 

The 21133 should not be inserted into or withdrawn from 
its socket with the Power " on" because high transient 
currents may cause permanent damage to the transistor. 

OUTLINE DIMENSIONS and TERMINAL CONNECTIONS 
for Type 2N33 are the same as those shown for Type 2N32 

JUNE 1, 1953 TENTATIVE DATA 
TUBE DEPARTMENT 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



2N33 

POINT- CONTACT TRANSISTOR 

50-14c Oscillator Test Circuit 

2 

LI 

C3 

TYPE 

2N33 

C2 

C4 

L2 

92CS-7956 

CI: 1 puf, ceramic, C4: 470 mmf, mica, 25 volts 
25 volts Li: 0.46 µh tank inductance 

C2: 4 to 30 go.f, ceramic LO: 1 mh rf choke 
adjustable, 25 volts R1: 5100 ohms, 0.5 watt 

C3: 270 gµf, mica, 25 volts R2: 1000 ohms, 0,5 watt 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

JUNE 1, 1953 
TUBE DEPARTMENT 

PAD/0 CORPORATION OF AMERICA, HARRISON, NEW IEPSET 

CE-7956 



2N34 
JUNCTION TRANSISTOR 

P—N—P GERMANIUM TYPE 
FOR LOW—POWER, LOW—FREQUENCY APPLICATIONS 

0.885" 

General: 

Maximum Overall Length 
Maximum Seated Length 
Width   0.320" ± 0.020" 
Depth   0.165 .. 40.020" 
Case   Plastic 
Base   Small-Oblong Linotetrar 3-Pin 
Mounting Position 

DATA 

0.670" 

Any 

AUDIO-FREQUENCY AMPLIFIER SERVICE 

Voltages are given with respect to base connection 

Maximum Ratings, Absolute Values: 

COLLECTOR: 
DC Voltage   -25 max. volts 
DC Current   -8 max. ma 
Dissipation   50 max. mw 

EMITTER: 
DC Current   8 max. ma 

AMBIENT TEMPERATURE   50 max. 0C 

Characteristics at Ambient Temperature of 25 °t: 

With input circuit between base connection and emitter, 
and output circuit between collector and emitter 

Collector: 
DC Voltage'   -6 volts 
DC Current   -10° mamp 

DC Emitter Current'   1 ma 
DC Base-Connection Current   -25 gamD 
Current Amplification Factor (Approx.): 

Between Emitter and Collector   0.98 
Between Base Connection and Collector 40 

Power Gainel   40 db 

e with collector voltage of —12 volts and emitter current of o milli— 
amperes. 

• obtained by adjusting avariable resistor inseries with the power supply 
to give the desired current. ' 

• with collector load resistance of 50000 ohms, signal—source impedance 
of 500 ohms, and signal frequency of 5000 cycles per second. 

The 034 should not be inserted into or withdrawn from 
its socket with the Power "on" because high transient 
currents may cause permanent damage to the transistor. 

JUNE 1, 1953 TENTATIVE DATA 
TUBE DEPARTMENT 

ItA010 COPIORATION OF 'AMERICA, HARRISON, NEW JERSEY 
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JUNCTION TRANSISTOR 
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2N35 
JUNCTION TRANSISTOR 

N—P—t1 GERMANIUM TYPE 
FOR LOW—POWER, LOW— FREQUENCY APPLICATIONS 

DATA 

General: 

Maximum Overall Length   0.885" 
Maximum Seated Length 
Width   
Depth   
Case 
Base   Small—Oblong Linotetrar 3—Pin 
Mountulg Position   Any 

0.670" 
0.320"± 0.020" 
0.165" ± 0.020" 

Plastic 

AUDIO—FREQUENCY AMPLIFIER SERVICE 

Voltages are given with respect to base connection 

Maximum Ratings, Absolute Values: 

COLLECTOR: 
DC Voltage   25 max. volts 
DC Curent   8 max. ma 
Dissipation   50 max. mw 

EMITTER: 
DC Current   —8 max. ma 

AMBIENT TEMPERATURE   0C 50 max. 

Characteristics at Ambient Temperature of 25°C: 

With inPut circuit between base connection and emitter, 
and output circuit between collector and emitter 

Collector: 
DC Voltage   6 volts 
DC Current   10 ** amp 

DC Emitter Current*   —1 ma 
DC Base—Connection Current   25 µamp 
Current Amplification Factor ( Approx.): 

Between Emitter and Collector   0.98 
Between Base Connection and Collector   40 

Power Gain#   40 db 

8* With collector voltage of 12 volts and emitter current of 0 milli— 
amperes. 

• Obtained by adjusting a variable resistor in series with the power 
supply to give the desired current. 

# With collector load resistance of 30000 ohms, signal—source impedance 
of 500 ohms, and signal frequency of 5000 cycles per second. 

The 2N35 should not be inserted into or withdrawn from 
its socket with the power " on" because high transient 
currents may cause permanent damage to the transistor. 

OUTLINE DIMENSIONS and TERMINAL CONNECTIONS 
for Type 2N35 are the same as those shown for Type 2N34 

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2N77 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For small-signal audio- frequency applications 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Base Voltage 
tor dc collector current of -20 µamp 
with emitter open, and at am-
tiert temperature of 25°C   -30 vol ts 

Maximum DC Collector Current for 
dc collector- to-base vol tage of - 12 
volts with emitter open, and at 
ambient temperature of 25°C   -10 µamp 

Mechanical: 

Mounting Position   Any 
Maximum Length ( Excluding flexible leads)  0  405" 
Maximum Diameter  0  240" 
Case  Metal, Insulated 
Envelope Seals  Hermetic 
Leads, Flexible   3 

Length  1.5" ± 0.015" 
Orientation and diameter 

Leas 1- Emitter 

Lead 2— Base 

See Dimensional Outline 
at front of this Section 

BOTTOM VIEW 

Lead 3 - col ector 
(Adjacent 
to red dot 
on side of 
envelope) 

AUDIO-FREQUENCYAMPLIFIER-- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -25 max. volts 
DC COLLECTOR CURRENT  -15 max. ma 
DC EMITTER CURRENT  15 max. ma 
COLLECTOR DISSIPATION   35 max. mw 
AMBIENT TEMPERATURE ( During operation). . 50 max. °C 
STORAGE-TEMPERATURE RANGE   -55 to +70 °C 

Characteristics, At Amblent Temperature of 25°C: 

Common—EmitterCtrcuit, Base InPut 

DC Collector-to-Emitter Voltage   -4 volts 
DC Collector Current  -0.7 ma 
Power Gain: 
With load resistance = 0.1 megohm, 

and input resistance = 1980 ohms. . . . 44.1 
With load resistance = 2670 ohms, 

and input resistance = 2670 ohms. . . . 34.5 db 

6-56 TENTATIVE DATA 1 
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2N77 

JUNCTION TRANSISTOR 

Noise Factor: 
Measured with a noise diode and thermo-

couple voltmeter with load resistance 
= 20,000 ohms, generator resistance . 
1000 ohms, and equivalent noise band-
width = 12.3 kc with geometric mean 
of 300 cps   6.5 db 

Small-Signal T Parameters:* 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current ( lc)  ' -0.7 ma 
Emitter Resistance ( re)  23 ohms 
Base Resistance ( rb)   1430 ohms 
Mutual Resistance ( re)   3.86 megohms 
Collector Resistance ( r )  3.93 megohms 
Current Transfer Ratio at) .   -55 

Snarl-Signal Hybrid-w P tare' 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current (lc)   -0.7 ma 
Resistance rbb.  240 ohms 
Conductance we   407 pmhos 
Conductance gcb  6.8 pmhos 
Conductance guc   0.13 pmho 
Capacitance Cue   5000 pgf 
Capacitance Cu c   40 ppf 
Intrinsic Transconductance (gm)  22300 pmhos 
Frequency. forunitypoweramplification 1.7 Mc 

Small-Signal M P tern:* 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current (IC)  -0.7 ma 
Input Resistance, output circuit 
shorted ( hi)   2720 ohms 

Reverse Voltage Transfer Ratio, 
input circuit open (hr)  3.23 x10-4 

Forward Current Transfer Ratio, 
output circuit shorted (hf)  55 

Output Conductance, input circuit 
open (ho )  14 pmhos 

Common-Base Circuit. Emitter input 

DC Collector-to-Base Voltage   -4 volts 
DC Collector Current   -0.7 ma 
Power Gain: 
With load resistance = 0.5 megohm, 
and input resistance = 215 ohms  32.5 db 

Frequency at which the current transfer 
ratio drops to one-half the square 
root of two times its value at 1 kc. . . 700 kc 

e Measured at 1 kc. 

• see next page. 
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2N77 

JUNCTION TRANSISTOR 

volts 
ma 

Common-Collector Circuit. Base Input 

DC Emitter-to-Collector Voltage   4 
DC Emitter Current  0.7 

Power Gein: 

With load resistance = 10,000 ohms, 

and input resistance = 0.5 megohm . . . . 17 db 

* AS derived fromcorresponding equivalent circuit Shown under type 21110a. 

• This frequency ( figure of merit) may De calculated from the equation 

1  gm  
101/rbto CDC Cn .e 

OPERATING CONSIDERATIONS 

The 21177 should not be connected into ordisconnected from 
cimu'ts with the power on because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N77areusually soldered to the 

circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

ex,essive heat away from the lead seal. Otherwise, the 

heat pf the soldering operation will crack the seals of 

the leads and damage the transistor. 
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AVERAGE COLLECTOR CHARACTERISTICS 
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AVERAGE COLLECTOR CHARACTERISTICS 
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2N77 

AVERAGE COLLECTOR CHARACTERISTICS 
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2N77 

OPERATION CHARACTERISTICS 

COMMON- COLLECTOR CIRCUIT, BASE INPUT 
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2N104 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For small-sténal audio- frequency applicattons 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Voltage 
fordc collector current of -20 µamp 
with emitter open, and at am-
bient temperature of 25°C   -30 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of - 12 
volts with emitter open, and at am-
bient temperature of 25°C   -10 PaPiP 

Maximum DC Emitter Current for 
dc em;tter-to-base voltage of - 12 
volts with collector open, and at 
ambient temperature of 25°C   -10 µamp 

Junction Temperature Rise ( In free air) 0.4 °C/mw 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  0  697" 
Maximum Seated Length  0  495" 
Maximum Diameter  0  260" 
Dimensional Outline   See front of this Section 
Case Metal, Insulated 
Envelope Seals Hermetic 
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

AUDIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -30 max. volts 
DC COLLECTOR CURRENT  -50 max. ma 
DC EMITTER CURRENT  50 max. ma 
TRANSISTOR DISSIPATION  See Rating Chart 
AMBIENT TEMPERATURE ( During operation). 70 max. oc 
STORAGE-TEMPERATURE RANGE   -55 to +85 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Rase Input 

DC Collector- to-Emitter Voltage . . . . -4 -6 volts 
DC Collector Current  -0.7 -1 ma 
Power Gain: 
With load resistance = 20,000 ohms, 
and input resistance = 1400 ohms. . . 41 db 

6-56 TENTATIVE DATA 1 SEMICONDUCTOR DIVISION 
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2N104 

JUNCTION TRANSISTOR 

Noise Factor: 
Measured with a noise diode and 
thermocouple voltmeter with 
load resistance= 20,000 ohms, 
generator resistance = 518 ohms, 
and equivalent noise bandwidth 
= 12.3 kc with geometric mean 
of 300 cps   6.5 - db 

Small- Signal T P term: 

Derived from the accompanying one-generator equivatent 
circuit, and aPplicable to that portion of the audio-fre-
quency range in which internal capacitance effects may be 
neglected 

EMITTER 
92CS-8551R2 

For conditions where -rm/(re-rm)="-(rere)/(re-rer.)=af: 

DC Collector-to-Emitter Voltage (VcE). -3 -6 volts 
DC Collector Current ( 10  -0.2 -1 ma 
Emitter Resistance ( re)  155 21.7 ohms 
Base Resistance ( ru)   960 690 ohms 
Mutual Resistance ( I'm) 2  86 1.93 megohms 
Collector Resistance ( re ) 2  95 1.974 megohms 
Current Transfer Ratio (of) .   -32 -44 

Small- Signal Hybrid P tars: 

Derived from the accomPanying one-generator equivalent 
circuit, and applicable over the useful frequency range 
of the transistor 

Ctie 

92CS-8553R2 
te Measured at 1 kc. 

6-56 
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2N104 

JUNCTION TRANSISTOR 

V 

DC Collector-to- Emitter Voltage ( Vcc). -3 -6 volts 
DC Collector Current ( lc)   -0.2 -1 ma 
Resistance rnb 300 290 ohms 
Conductance 913 ,e   174 727 µmhos 
Conductance gee  1.28 6.62 µmhos 
Conductance guc   0.3 0.36 µmho 
Capacitance Cue   1225 6900 ppf 
Capacitance Cb.c   36 40 µpf 
Intrinsic Transconductance ( gm). . 5540 32000 µmhos 
Frequency ° for 

unity Power amolification  1.6 1.6 Mc 

Small- Signal H P tern: 

Derivedfromaccompanying two-generatorequivalentcircuit, 
and applicable to that portion of the audio-frequency range 
in which internal capacitance effects may be neglected 

Ib hi 

BASE 0-NV\ r-  COLLECTOR 

Vb. 

o  

hrV 

EMITTER 

DC Collector- to-
Emitter Voltage ( VcE). . 

DC Collector Current ( lc). 
Input Resistance, output 
circuit shorted ( hi) . 

Reverse Voltage Transfer 
Ratio, input circuit 
open ( fi r)   17.2 x 10-4 4.95 x 10-4 

Forward Current Transfer 
Ratio, output circuit 
shorted ( 4)   32 44 

Output Conductance, input 
circuit open (ND)   11.1 22.8 µmhos 

O 

92C5-8552R2 

-3 -6 volts 
-0.2 -1 ma 

6040 1667 ohms 

Common-Base Circuit, Emitter Input 

DC Collector- to-Base Voltage . . . -3 -6 volts 
DC Collector Current   -0.2 -1 ma 
Power Gain: 
With load resistance = 0.5 megohm. 
and input resistance = 170 ohms. 32.4 db 

Frequency at which the current 
transfer ratio drops to one-half 
the square root of two times 
its value at 1 kc   530 700 kc 

*: see next page. 
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2N104 
JUNCTION TRANSISTOR 

Common-Collector. Circuit, Base Input 

DC Emitter-to-Collector Voltage  3 volts 
DC Emitter Current   0.2 ma 
Power Gain: 
With load resistance = 18,000 ohms, 
and input resistance = 0.5 megohm. . 14.3 db 

• This frequency ( figure of merit) may be calculated from the equation 

gm  
f Cb ., Cb. e 

OPERATING CONSIDERATIONS 

The 2N 104 Should not be connected into or disconnected from 

circuits with the power on because high transient currents 
may cause permanent damage to the transistor. 

TRANSISTOR DISSIPATION RATING CHART 

The Transistor Dissipation Rating Chart may be used to de-

termine, for a particular circuit application, the maximum 

allowable transistor dissipation. On this chart, solid 

boundary I ines ABC, DEF, and GIA1 are the loci of the max-
imum al lowable dissipation for operating ambient tempera-

tures of 25°C, 50 °C, and 70°C, respectively. The dashed 

curves for the various values of circuit stability factor 

represent conditions where the maximum al lowable dissipa-

tion is current I imited by the maximum dc col lector cur-

rent rating of -50 milliamperes. 

It is recommended that the 50°C-ambient-temperature curve 

be used in commercial appl ications, and the 70°C curve for 

industrial applications. The 25°C curve should not be used 

unless the equipment is operated under closely control led 

ambient- temperature conditions. 

To use this chart it is only necessary to know the dc col-
lector- to-emitter voltage, dc col lector current, ambient 

temperature after equipment warm-up, and the circuit sta-

bility factor, S. 

The circuit stability factor is equal to the dc-circuit 

current gain of the transistor ( between collector and base) 
plus one. It may be measured empirically from the arrange-

ment shown at left. If a 

current, Ii n , of ¡ micro-
DC 

TRANSISTOR RL ampere dc is passed 
through the transistor 

 0 CIRCUIT 0   
circuit, the value of 

'out in microamperes 
where I in = input current measured plus one is 

/0," . output current equal to the circuit 
and Ry . toad resistance stability factor. 

Tout 
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2N104 

JUNCTION TRANSISTOR 

For conditions where the base spreading resistance, rbb i, 

is much less than the external emitter- or base-circuit 

resistance, and where the forward current transfer ratio, 
af, is much greater than 1, the circuit stability factor 

may also be calculated for three commonly-used dc circuit 

configurations from the formulas below: 

CIRCUIT A 

ti fe Two- batter-operated 

CIRCUIT B 

Stngle-battery-operated stage 

CIRCUIT C 

R4 

S - lad (Ry ; R2)  
F R2 + lad R, 

SF  I (R I + Reg)  

Reg l e fI R 1 

where R 

Reg . R2  + +  4 +R5 

- laTI (P *  
S  F Q + iaf r, 

where 
3 P R,(R, + + Rs) + Re s 

Q o R,(R, + R„ + R5) i R.R, 

Single-battery-oberated stage 

with degenerative feedback 
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2N104 

JUNCTION TRANSISTOR 

For example, in the following dc equivalent circuit for 

a typical commercial application employing common-emitter 

circuit, base input, it is desired to determine if the 
transistor will be operating within dissipation rating if 

the dc collector-to-emitter voltage is -6 volts, the dc 

collector current is -1 milliampere, and the ambient 

temperature after equipment warm-up is 50°C. Under these 

conditions, the transistor dissipation is approximately 

equal tothecollectordissipationVc E x lc , or6 milliwatts. 

Circuit components: 
RI . 270 ohms 

R2 = 1000 ohms 

R3 = 9000 ohms 
R4 u 43000 ohms 

R5 A 3900 ohms 

(I) By use of the curve showing the variation of the for-

ward current transfer ratio, af, with ambient tempera-

ture, for an ambient temperature of 50°C, a value of 

af equal to -56 is obtained. 

(2) Using formulas shown for circuit C, 

P = 270(9000 + 43000 + 3900) + ( 9000 )(3900 ) 

P = 5.02 x 107 ohms 2 

= 1000(9000 + 43000 + 3900) + ( 43000)(3900) 

Q . 22.4 x 107 ohms 2 

SF = 55 [( 5.02 x 107 ) + ( 22.4 x l07 )]  

(22.4 x 107 ) + 56 ( 5.02 x 107 ) 

SF = 5.06 

(3) Referring to the dissipation chart, for an abscissa 

(SF x VcE = 5.06 x -6) of-30.4 and an ambient tempera-
ture of 50 °C, the maximum dissipation rating is 55 mil-

liwatts. Since the actual transistor dissipation of 

6 mill watts is well within the maximum dissipation, 

the transistor is being operated with a considerable 

degree of safety. 
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TRANSISTOR DISSIPATION RATING CHART 
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OPERATION CHARACTERISTICS 

2N104 
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2N104 

OPERATION CHARACTERISTIC 
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2N105 
JUNCTION TRANSISTOR 

GERMANIUM P—N—P ALLOY TYPE 
Por small—signal audio— frequency applications 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to-Base Voltage 
for dc collector current of -10 pamp 
with emitter open, and at am-
bient temperature of 25°C   -35 volts 

Maximum DC Collector Current for 
dc collector- to-base voltage of - 12 
volt!, with collector open, and at 
ambient temperature of 25°C   -5 

Mechanical: 

Mountirg Position   Any 
Maximum. Length ( Excluding flexible leads)  0  255" 
Maximum Diameter  0  135" 
Case Metal, Insulated 
Envelope Seals  Hermetic 
Leads, Flexible   3 

Length  1.5" a 0.015" 
Orientation, and diameter  See Dimensional Outline 

at front of this Section 
BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

marno 

Lead 3- collector 
(Red band) 

AUDIO- FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR—TO—BASE VOLTAGE -25 max. volts 
DC CCLLECTOR CURRENT  -15 max. ma 
DC EMITTER CURRENT  15 max. ma 
COLLECTOR DISSIPATION   35 max. mw 
AMBIENT TEMPERATURE (During operation). . 50 max. °C 
STORAGE-TEMPERATURE RANGE   -55 to +70 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common—Emitter Circuit, Base Input 

DC Collector- to-Emitter Voltage . . . . -1.3 -4 volts 
DC Collector Current  -0.3 -0.7 ma 
Power Gain: 
With load resistance . 4700 ohms, 
and input resistance . 4700 ohms. . 32.5 - db 

With load resistance = 20,000 ohms, 
and input resistance . 2300 ohms. . - 42 db 

6-5e TENTATIVE DATA 1 SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA. SOMERVILLE, NEW JERSEY 



2 NIO 5 

JUNCTION TRANSISTOR 

Noise Factor: 
Measured with a noise diode and 
thermocouple voltmeter with load 
resistance = 20,000 ohms, gen-
erator resistance = 1000 ohms, 
and eauivalent noise bandwidth 
= 12.3 kc.with geometric mean 
of 300 cps 
Maximum value  16.5 db 
Typical value  7.5 db 

Small- Signal T Parameters:* 

DC Collector- to-Emitter Voltage (VcE). -1.3 -4 volts 
DC Collector Current ( lc)   -0.3 -0.7 ma 
Emitter Resistance ( re )  73 34 ohms 
Base Resistance ( re)   1400 976 ohms 
Mutual Resistance ( rm ) 3  66 3.39 megohms 
Collector Resistance ( r c ) 3  74 3.45 megohms 
Current Transfer Ratio ( af) .   -45 -55 

Suai 1- Signal Hybrid ir P tern:* 

DC Collector-to-Emitter Voltage ( VcE). - 1.3 -4 volts 
DC Collector Current ( lc)  -0.3 -0.7 ma 
Resistance reel  260 250 ohms 
Conductance gee   220 380 yambos 
Conductance gce  3.1 4.5 yambos 
Conductance gbrc 0  20 0.21 µmho 
Capacitance Core   2500 4500 bied 
Capacitance Cc   27 17 pef 
Intrinsic Transconductance ( gm). 10000 21000 yambos 
Freouence for 

unity power amplification 1  9 2.6 Mc 

Small- Signal 11 P tars:* 

DC Collectorto-
Emitter Voltage (VcE)  -1.3 -4 volts 

DC Collector Current ( Ir). -0.3 -0.7 ma 
Input Resistance, output 
circuit shorted ( hi)   4800 2880 ohms 

Reverse Voltage Transfer 
Ratio, input circuit 
open ( hr)   9.1 x10-4 5.5 x 10-4 

Forward Current Transfer 
Ratio, output circuit 
shorted ( hf)   45 55 

Output Conductance, input 
circuit open ( he )   12.4 16.3 yambos 

• 
As derived from corresponding equivalent circuit shown under type 
2el 10S. 

Measured at I sc. 

e : See next page. 

6-56 TENTATIVE DATA 1 
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Igilil Common—Base Circuit, Emitter Input 

DC Collector-to-Ease Voltage  -4 volts 
DC Collector Current  -0.7 ma 
Power Gain: 
With load resistance = 0.5 megohm, 
and input resistance = 180 ohms   33.2 db 

Freouency at which the current transfer 
ratio drops to one-half the square 
root of two times its.value at 1 kc . . 700 kc 

Common-Collector Circuit, Base Input 

DC Emitter- to-Collector Voltage   1.3 volts 
DC Emitter Current  0.3 ma 

Illrower Gain: 
With load resistance = 13,000 ohms, 
and input resistance = 0.5 megohm . 16 db 

e  This frequency ( figure of merit) may be calculated from the equation 

f r. 
'''// gm 

r DIV Cb .0 Cu'e 
'^  

2N105 

JUNCTION TRANSISTOR 

• 

OPERATING CONSIDERATIONS 

The 2h105 should not beconnected into ordisconnected from 

circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N105 are usually soldered to the 
circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. 

6-56 TENTATIVE DATA 2 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION Of AMERICA, SOMERVILLE, NEW JERSEY 
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2N105 

OPERATION CHARACTERISTICS 
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2N109 
JUNCTION TRANSISTOR 

GERMANIUM P- N- P ALLOY TYPE 

For larée-signal auclio-freouency applications 

9 

GENERAL DATA 

Electrical: 

ivlaximum DC Collector Current for 
dc collector-to-base voltage of -25 
volts with emitter open, and at 
ambient temperature of 25°C  -10 pamp 

Maximum DC Emitter Current for 
dc emitter- to-base voltage of - 25 
volts with collector open, and at 
ambient temperature of 25°C  -10 gamic 

Mechanical: 

Mounting Position  
Maximum Overall Length 
Maximum Seated Length  
Maximum Diameter   
Dimensional Outline  
Case   
Envelope Seals   Hermetic 
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

Any 
0.697" 
0.495" 
0.260" 

See front of this Section 
Metal, Insulated 

AUDIO- FREQUENCY AMPLIFIER -- Class El 

tiaiximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
DC COLLECTOR-TO-BASE VOLTAGE ( For 

inductive load)  -12 max. volts 
PEAK COLLECTOR CURRENT   -70 max. ma 
AVERAGE COLLECTOR CURRENT  -35 max. ma 
PEAK EMITTER CURRENT   70 max. ma 
AVERAGE EMITTER CURRENT  35 max. ma 
COLLECTOR DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE ( During operation) . i 50 max. 0C 
STORAGE-TEMPERATURE RANGE -55 to +85 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -1 volt 
DC Collector Current   -50 ma 
Large-Signal DC Current Transfer Ratio . .   70 

6-56 SEMICONDUCTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA. SOMERVIII.1, NEW MERIT 



2N109 
JUNCTION TRANSISTOR 

DC Base- to-Emitter Voltage 
Peak Collector Current ( Per transistor). 
Zero-Signal DC Collector Current ( Per 
transistor)   -2 -2 ma 

Max.-Signal DC Collector Current ( Per 
transistor)   -11.5 -13 ma 

Signal-Source Impedance ( Base 
to base)   1500 1500 ohms 

Load Impedance ( Collector to 
collector)   400 800 ohms 

Signal Frequency   1 1 kc 
Circuit Efficiency   60 69 % 
Power Gain   30 33 db 
Total Harmonic Distortion  7 7 % 
Max.-Signal Power Output   75 160 mw 

Typical Push-Pull Operation, At Ambient TemPerature of 25°C: 

Common-Emitter Circuit, Base Input 
Unless otherwise specified, values are for 2 transistors 

DC Collector-to-Emitter Supply Voltage . -4.5 -9 volts 
-0  15 -0.15 volt 
-35 -40 ma 

OPERATING CONSIDERATIONS 

The 214109 should not be connected into or disconnected 
from circuitswith the power on because high transient cur-

rents may cause permanent damage to the transistor. 

In class 8 service, when the 2N109 is operated at ambient 

temperatures other than 25°C, the base-to-emitter voltage 

should be reduced "or increased by approximately 0.002 volt 

for each degree the ambient temperature is above or below 

25°C, respectively. When this transistor is operated un-

der varying ambient temperatures, some form of tempera-

ture compensation may be used in the base-to-emitter cir-

cuit to hold the operating point constant. 

6-56 TENTATIVE DATA 
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2NI39 

JUNCTION TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

For 455-kc intermediate-frequency applications 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Ease Voltage 
fordccollector current of - 10 ¡lamp 
with emitter open, and at am-
bient temperature of 25°C   -16 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of -12 
volts with emitter open, and at 
ambient temperature of 25°C   -6 vamp 

Maximum DC Emitter Current for 
dc emitter- to- base voltage of - 12 
volts with collector open, and at 
ambient temperature of 25°C   -40 pamp 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  0  697" 
Maximum Seated Length  0  495" 
Maximum Diameter  0  260" 

See front of thts Section Dimensional Outline 
Case  
Envelope Seals  
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

Metal, Insulated 
Hermetic 

INTERMEDIATE- FREQUENCY AMPLIFIER SERVICE 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE  
DC EMITTER-TO-BASE VOLTAGE  
DC COLLECTOR CURRENT  
DC EMITTER CURRENT  
COLLECTOR DISSIPATION   
AMBIENT TEMPERATURE ( During operation).   
STORAGE-TEMPERATURE RANGE   

-16 max. volts 
-12 max. volts 
-15 max. ma 
15 max. ma 
35 max. mw 
70 max. °C 

-55 to +85 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Ctrcutt, Base Input 

DC Collector-to-Emitter Voltage . . . . -9 -9 volts 
DC Collector Current  -0.5 -1 ma 
Current Transfer Ratio (at)"  -45 -48 

M : See next page. 
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JUNCTION TRANSISTOR 

Smell- Signal Hybrid /7 P tars: . 

CC Collector-to-Emitter Voltage ( VcE). -9 -9 volts 
DC Collector Current (lc)  -0.5 -1 ma 
Resistance rbb'  85 75 ohms 
Conductance gbt e   425 800 /mhos 
Conductance gce  4.6 8.6 pmhos 
Conductance gb.c   0.22 0.25 pmho 
Capacitance Cble   900 1560 ppf 
Capacitance Cblc   9.5 9.5 pgf 
Intrinsic Transconductance ( gm). . .   19300 38600 pmhos 
Frequency* for 

unity power amplification  13 14 Mc 

Common-Base Circuit, Emitter Input 

DC Collector- to-Base Voltage   -9 -9 volts 
DC Collector Current   -0.5 -1 ma 
Current Transfer Ratio' 0  978 0.980 
Frequency at which the current trans-

fer ratio drops to one-half the square 
root of two times its'value at 1 kc. 4.5 4.7 Mc 

Typical Operation, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Base Input 

DC Collector-to- Emitter Voltage. . . . -9 -9 volts 
DC Collector Current   -0.5 -1 ma 
Input Resistance   1000 500 ohms 
Output Resistance  70000 30000 ohms 
Spot Noise Factor,.   4.5 4.5 db 
Maximum Power Gain.  38 37 db 
Useful Power Gain  27.6§ 30.4t db 

* AS derived from corresponding equivalent circuit shown under type 
2N104. 

e  This frequency ( figure of merit) may be calculated from the equation 

f &irob' Cg:c CI:0e 
Measured at 1 oc. 
measured in a single-tuned unilateralized circuit matched to the generator 
ano load impedances for maximum transfer ofpower. Transformer insertion 
losses not included. ( Unilateralization is a special case of neutraliza-
tion in which the resistive as well as the reactive feedback parameters 
are balanced out. Unilateral Satino changes a bilateral network into 
a unilateral network). 
A transformer insertion loss of 10.4 db is included in this figure. 
A transforme insertion loss of 6.6 db is included in the figure. 

OPERATING CONSIDERATIONS 

The 26139 should not be connected into or disconnected 

from circuits with the power are because high transient 

currents may cause permanent damage to the transistor. 
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2N139 

JUNCTION TRANSISTOR 

TYPICAL 455- KC INTERMEDIATE- FREQUENCY 

AMPLIFIER CIRCUIT 

AGC 

92C5 — 885181 

Cl C6 C10: 220 ggf 
C2: 50 gf 
C3 CO C8: 0.05 gf 
C5: 75 ggf 
C7: 25 gf 
CO: 33 met' 
C11 C1-: 0.1 gf 
R1: 12.00 ohms 

Transformer: T1 12 T3 
Reflected resistance of primary 

between terminals 2 and 3 
with secondary, terminated  206000 29000 10900 ohms 

Reflected resistance of secondary 
with primary terminated. .   1000 500 1000 ohms 

Turrs ratios: 
Terminals 1 and 3 to terminals 

2 and 3. . . . . . . . ,   1.17 2.48 3.16 
Terminals 1 and 3 to terminals 

Ii and 5   16.8 18.9 10.43 
Terminals 2 and 3 to termilals 

4 and 5. . . . . . . .   14.35 7.62 3.3 
Core Material. . . . . . .   Ferrite Ferrite Ferrite 
01.11,0000 Q (mounted in chassis). • • • 110 61 110 
1-0A .Ad 0 (mounted in chassis)   35 35 35 

RA, C5 R8 e9 

TO 
SECOND 

DETECTOR 

9 VOLTS (E  T2 AND T3 IS OPPOSITE 

THE VOLTAGE AT POINT 
OF TRANSFORMERS 

IN PHASE TO THAT AT 
POINT 2 

R2: 0.15 megohm 
93 R7: 820 ohms 
174: 560 ohms 
RS: 18000 ohms 
R6: 0.1 megohm 
08: 2000 ohms 
R9: 560 ohms 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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2 NI 39 

AVERAGE COLLECTOR CHARACTERISTICS 

COMMON - EMITTER CIRCUIT, BASE INPUT 

AMBIENT TEMPERATURE=25°C 
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2N140 

JUNCTION TRANSISTOR 
GERMANIUM P-N- P ALLOY TYPE 

For 540 to 1600 Ac converter applications 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Ease Voltage 
for dc collector current of - 10 pamp 
with emitter open, and at ambient 
temperature of 25°C   

Maximum DC Collector Current for 
dc collector-to- base voltage of - 12 
volts with emitter open, and at 
ambient temperature of 25°C   

Maximum DC Emitter Current for dc 
emitter- to-base voltage of - 12 volts 
with collector open, and at ambient 
tempe,ature of 250C   

Mechanical: 

Mounting Position   
Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter 
Dimensional Outline   See 
Case  
Envelope Seals  
Base  Small-Round Linotetrar 

Pin 1- Emitter 

Pin 2- Base 

-16 volts 

—6 µamp 

-40 ParnP 

Any 
0  697" 
0  495" 
0  260" 

front of this Section 
Metal, Insulated 

Hermetic 
3-Pin ( JETEC No. E3-25) 

Pin 4- Collector 

CONVERTER SERVICE 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-EASE VOLTAGE 
DC EMITTER-TO-EASE VOLTAGE  
DC COLLECTOR CURRENT  
DC EMITTER CURRENT  15 max. ma 
COLLECTOR DISSIPATION   35 max. mw 
AMBIENT TEMPERATURE ( During operation). . 70 max. °C 
STORAGE-TEMPERATURE RANGE   -55 to +85 °C 

Characteristics, At Ambient Temberature of 25°C: 

Common—Emitter Circuit, Base 'Out 

DC Collector-to-Emitter Voltage 
DC Collector Current  
Current Transfer Ratio («f) e  

-16 max. volts 
-12 max. volts 
-15 max. ma 

e : See next page. 

6-56 TENTATIVE DATA SEMICONDUCTOR DIVISION 
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-48 
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2NI40 

JUNCTION TRANSISTOR 

Small- Signal Hybrid-if Parameters:* 

DC Collector-to-Emitter Voltage ( VcE). . -9 volts 
DC Collector Current (Id  -0.6 ma 
Resistance rOb 85 ohms 
Conductance gu e   480 .mhos 
Conductance gce  5.4 mohos 
Conductance gu c   0.23 pmho 
Capacitance Cb.e   650 Pe 
Capacitance Cuc   9.5 Pgf 
Intrinsic Transconductance ( 9m)  22600 mmhos 
Frequency for unity power amplification 16.5 Mc 

Common—Ease Circuit, Emitter Input 

DC Collector-to-Base Voltage   -9 volts 
DC Collector Current   -0.6 ma 
Current Transfer Ratio  ° 0  980 
Frequency at which the current transfer 

ratio drops to one-half the square root 
of two times its value at 1 kc   7 Mc 

Typical Operation, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -9 volts 
DC Collector Current   -0.6 ma 
Input Resistance   600 ohms 
Output Resistance  75000 ohms 
RMS Base-to-Emitter Oscillator 

Injection Voltage  100 mv 
Signal Frequency   1 Mc 
Useful Conversion Power Gain   30 db 

. AS derived from corresponding equivalent circuit shown under type 
21110 A. 

e Measured at 1 AC. 
• This frequency ( figure of merit) may se calculated from the equation 

1 ./  gm  

rD0 CD.e CD' e 

OPERATING CONSIDERATIONS 

The 2NI40 should not be connected into or disconnected 
from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 
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ANTENNA 
COIL 

Co 2 to 20 mmf (variable) 
R1: 6800 ohms 

R2: 18000 ohms 

R3: 3900 ohms 

Cl: 0.05 of 

C2: 0.00 

C3: 220 pof 

CO: 12 to 210 mgC (variable) 

C5: 10 to 105 opf (variable) 

T I: RF Transformer; low- loss terri te core; unloaded Q (mounted in chas-
sis), 212 at 1 Mc. Primary: 75 turns of 7/41 Litz wire space wound 
(spacing equal to diameter of wire) in single layer and centered on 
core; reflected'resistance with secondary terminated, 0.3 engobe; in-
ductance ( approx.). 353 microhenries. Secondary: 4.5 turns of No.S4 
SSE wire wound on ground end of core. 

72: Oscillator Transformer; low- loss ferrite core; unloaded Q (mounted 
in chassis), 100 at 1.455 Mc. Primary: 133 turns of 7/41 Litz wire 
between terminals 1 and 2; inductance ( approx.); 207 microhenries. 
Secondary: 10 turns of 110.30 SSE wire between terminals 3 and 4; 4 
turns or 60.34 SSE wire between terminals 5 and 6. 

T3: IF Transformer; ferrite core; unloaded Q ( mounted in chassis), 110 
at 455 Oc; loaded Q (mounted in chassis), 35 at 455 OC. Turns ratios: 
terminals 1 and 3 to terminals 2 and 3, 1.17; terminals 2 and 3 to 
terminals 4 and 5, 14.15; terminals 1 and 3 to terminals 4 and 5, 16.8. 
Primary: reflected resistance with secondary terminated. 0.206 engobe. 
Secondary: reflected resistance with primary terminated, 1000 ohms. 

2NI40 

JUNCTION TRANSISTOR 

TYPICAL SELF-EXCITED CONVERTER CIRCUIT 

T3 IF 

ou-V-PuT 

5 

92C5 -8850R1 

Devices and arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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2N173 

Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

LUG 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 

e
(DC emitter-to-base volts . 1.51   -60 max. volts 

EMITTER-TO-BASE VOLTAGE   -40 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITIER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:a 

At case temperaturesa of 25° C or below 150 max. watts 
CASE TEMPERATURE', RANGE: 48, Operating and storage   -65 to+100 oc 

Typical Operation: 

In a common- emitter, base- input, Power- switch-
ing circuit at case temperatureb of 25° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 41) "On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

«Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N173 

Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec 

a Gee accompanying Rating Chart and also Transistor-Dissipation Rating Chart 
in General SectIon. 

bmeasuredat any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperatureb of 25° Cunless otherwise spectfied 

Nin. Typical Max. 
• 

DC Collector-to Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  BV CES -50 - - volts 480 

With base open: CEO 
For dc collector 
amperes - -0  3  - -50 - volts 

For dc collector 
amperes = -1c . . . . -45 - - volts 

DC Base-to-Emitter Voltage 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = -5. VBE - -0.65 - volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector amperes = 
-12, dc base amperes = 
-2  V CE - -0.3 -0.7 volt 

DC Emitter Voltage for dc (sat/ 

collector volts = -80, 
dc emitter current = 0. . VER - -0.15 -1 volt 

DC Punch-Through Voltage. • VPT -60 - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts = • -40, dc collector current 
- 0   IEBO - -1 

DC Collector-Cutoff 
Current: I CB0 
With dc collector volts 

= -2, dc emitter 
current - 0   - -100 - µa goo 

With dc collector volts 
= -60, dc emitter 
current - 0   - -2 -4 ma 

With dc collector volts 
= -60, dc emitter 
current = 0 case 
temperature& = 71° C. . - - -15 ma gib 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N173 

DC Current Transfer Ratio hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5  35 - 70 
-12   25 - 

Beta-Cutoff Frequency for 
dc collector-to-emitter 
volts = -6, dc collector 
amperes - 5  fcte 

Thermal Resistance: 
Junction-to-case  RT 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  - 0.075 - watt-

sec/°C 
Thermal Time Constant . . . - 26.25 - msec 

measured at any point on seating surface. 

Tested by sweep method to prevent excessive heating of collector junction. 

10 - kc 

- 0.35 0.5 °C/watt 

PERFORMANCE TESTS 

This transistor type is designed to pass the environmental 

tests specified in Military Specification MIL-S-195006. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

lugs by means of clips or by soldering directly to the lugs. 

When soldering connections are made to the lugs, care should 

be taken to conduct excessive heat away from the lug seals, 

otherwise the heat of the soldering operationwill crack the 
glass seals of the lugs and damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 
collector. ( See accompanyingSuggestedMounttng Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective lugs. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 

12 inch- pounds. 

.,Indicates a change. 

6 RADIO CORPORATION OF AMERICA DATA 2 

Semiconductor & Materials Division Somerville, N. J. 8-6 I 



MOUNTING STUD 
*10-32 14F-2A THD. 

2N173 

JEDEC No.T0-36 

14-1.250"MA X.-1 
DIA. 

520 MAX. 

.375" MIN. ------ .3IË MAX. 

.500"MAX. .610„- "N• 
.710"MAX. 

,i  INDEX PIN OF 
me MAX.-14 INSULATING 

MATERIAL 
.140" DIA. MAX. 

.345"R. 

EMITTER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM-10612RI 

MICA INSULATOR 
.002" —.003" THICK 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS-10624RI 

RADIO CORPORATION OF AMERICA 
Semiconductor á Materials Division Somerville, N. J. 
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2N173 

Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operat.ng Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximue Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, -inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier. relay- and solenoid-actuating circutts 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5). . -60 max. volts 

EMITTER-TO-BASE VOLTAGE   -40 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:* 

At case temperature of 25° C  70 max. watts 
CASE-TEMPERATURE RANGE: 

Continuous operation  -65 to +95 oc 
Intermittent operation  -65 to + 100 oc 
Storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base- input, Power-
switching eireutt at case temperature of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On' DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

• RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N173 

Switching Time: 
Rise time  15 µsec 
Fall time  15 µsec 

• m ,lcw=i,nal wit.g.c.eo,t and also fransistor-Dissipation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 25° C unless otherwise specified 

Min. Typical Max. 
DC Collector-to-Emitter Break-

down Voltage: 
With base connected to 

emitter, dc collector 
amperes = -0.3  BVcEs -50 

With base open: BVcE0 
For dc collector amperes 

= -0.3   - -50 volts 
For dccollectoramperes 

- -10  -45 - - volts 
DC Base-to-Emitter Voltage* 

for dc collector-to-emitter 
volts = -2. dc collector 
amperes . -5  VBE - -0.6b - volt 

DC Collector-to-Emitter 
Saturation Voltage* for dc 
collector amperes = -12, 
base amperes - -2  VCE - -0.3 -1 volt 

DC Emitter Voltage for dc 
collector volts = -60, 
emitter amperes - 0  Vg. 13 - -0.15 -1 volt 

DC Punch-Through Voltage . .   VP -60 - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts = -40, 
dc collector amperes a 0 . . IEB0 - -1 -8 ma 

DC Collector-Cutoff Current: Ico 
With dc collector volts = • 
-2, dc emitter amperes =0. - -100 - µa 

With dc collector volts 
= -60, dc emitter 
amperes = 0  - -2 -8 pa 

With dc collector volts 

II) 

= -60, dc emitter amperes 
= 0, case temperature 
= 71° C  - - -15 ma 

DC Current Transfer Ratio* hFE 
for dc collector-to-emitter 
volts = -2, dc collector 
amperes = 

-5   
-12  

• 

• 

35 
25 

70 

volts 
• 

• 
RADIO CORPORATION OF AMERICA 
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2N173 

Beta-Cutoff Frequency* for dc 
collector-to-emitter volts 
= -6, dc collector amperes 
- -5  fme 10 - kc 

Thermal Resistance: 
PT - 0.7 1 °C/watt Junction-to-case 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  - 0.075 - watt-

sec/°C 
Thermal Time Constant . • • • 71 - 52.5 - msec 

Sweep voltage used to perform test. 

* Measured in a common-emitter. base- Input circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

Electrical connection can be made to the base and emitter 
terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 
from the terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 
damage the transistor. 

Tnis transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanyingSuggestedNounting Arrangement). 

Electrical connection to the base and to the emitter is made 
to their respective terminals. 

It is to be noted that the case of this transistor operates 
at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 
12 inch-pounds. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville. N./. 
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MICA INSIJLATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

2N173 

r— 1.250"MA 
DIA. 

520"MA X. 

4 4 
.375" MIN. 
.500"MAX. .610"1.111̀ 4. 

.710" MAX. 

MOUNTING STUD 
*10-32 NF-2A THD. 

.140" MAX. 

.345"R. 

.312"MAX. 

INDEX PIN OF 
INSULATING 
MATERIAL 

.hicr MA. MAX. 

EMIT TER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

• 

• 

COLLECTOR • 
(CONNEC TED 
TO CASE) 

92CM-1061291 

MICA INSULATOR 
.002" —.003" THICK 

INSULATING \ CHASSIS CHEAT SINK) 
BUSHING 

\_CHASSIS HOLE 
0.200" DIA. 

• 

• 

92CS-10624RI • 
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2N174 

Power Transistor 
GERMANIUM P- N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram (See Dimensional Outline): 

BOTTOM VIDA 

LUG 

CENTER 

STUD 

LUG 

INDEX 

PM 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, 46s0/ute-Naxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter- to-base reverse biased 
(DC emitter-to-base volts = 1.5). . . . -80 max. volts 

EMITTER-TO-BASE VOLTAGE   -60 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amo 
TRANSISTOR DISSIPATION: 8 

At casetemperaturesb of 25°C or below . 150 max. watts 
CASE-TEMPERATURE b RANGE: 

Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common-emitter, base- input, power-
switching circuit at case temperature b of250 C 

-12 volts 

DC Base-Bias Voltage  6 volts 
-12 amp 
-2 amp 
0 amo 

DC Supply Voltage 

"On" DC Collector Current 
"Turn-On" Base Current  
"Turn-Off" Base Current   

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N174 

Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec 

a see accompanying Rating Chart and also Transistor- Dissipation Rating 
Chart in General section. 
measured at any point on seating surface. 

.> ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperatureb of 250 C unless otherwise specified 

Mtn. Typical Max. 

• 

• 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected 

to emitter, dc 
collector amperes 
- -0  3  BV -70 .,,CES _ _ volts e 

With base open: ''CE0 
For dc collector 
amperes = -le   -55 - - volts 

DC Base-to-Emitter Voltage 
for dc collector-to-
emitter volts a -2, dc 
collector amperes = -5. . VBE - -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector amperes = -12, 
dc base amperes = -2. . . VcE - -0.3 -0.7 volt 

DC Emitter Voltage for dc ( sat) 
collector volts = -80, 
dc emitter current = 0. . VEO - - -1 volt 

DC Punch-Through Voltage. . VPT -80 - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-60, dc collector 
current - 0   ' ESO - -1 -4 ma e 

DC Collector-Cutoff Current: I CB0 
With dc collector volts 

= 2, dc emitter 
current - 0   - -100 - µa 

With dc collector volts 
a -80, dc emitter 
current - 0   - -2 -4 ma 0 

With dc collector volts 
= -80, dc emitter 
current a 0, case 
temperatureba 710 C . - -15 ma 

DC Current Transfer Ratio hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes a 

II, -5  25 50 
—12   20 — 

,...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 



2N174 

Beta-Cutoff Frequency for 
dc cc 1 1 ector-to-emi t ter 
volts = -6, dc collector 
amoeres = -5  

Thermal Resistance: 
Junction-to-case  

Therma' Caoacity for oui se 
dura ion of 1 to 10 
mill :seconds  

foe 

RT 

Therm; Time Constant . . . 71 

b weaso-ed at any point on seating surface. 

C Tested Oy sweep method to prevent excessive heating of collector junction. 

- 10 - kc 

- 0.35 C.5 °C/watt 

- 0.075 - watt-
sec 1°C 

- 26.25 - msec 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

and 
RATING CHART 

shown under Type 2NI73 also apply to the 2NI74 
Indicates a change. 

TYPICAL BASE CHARACTER STICS 
COMMON- EMITTER C RCU IT BASE INPUT 
COLLECTOR- TO- EMIT TER VOLTS - 2 

li 
e,-,-

 1/ 
D,0  

we. 

O -0.2 -0.4 -Oa> -0.8 
BASE-TO-EMITTER VOLTS 

42CS-10706 

le RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N174 

TYPICAL CHARACTERISTICS 
COMMON—EMITTER C RCUIT, BASE INPUT. 
COLLECTOR—TO— EMITTER VOLTS= —2 
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2N174  

Power Transistor 

• GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

e
Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0 520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW • 
CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as In dc- to- dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amp/Ifter, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter- to-base reverse biased 
(DC emitter-to-base volts = 1.5). -80 max. volts 

EMITTER-TO-BASE VOLTAGE   -60 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT à -4 max. amp 
TRANSISTOR DISSIPATION: 

At case temperature of 25° C  87.5 max. watts 
CASE-TEMPERATURE RANGE: 

Continuous operation  -65 to +95 °C 
Intermittent operation  -65 to +100 °C 
Storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base- input. tower-
switching circuit at case temperature of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 
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2N174 

Switching Time: 
Rise time   15 gsec 
Fall time   15 gsece 

A see accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 

case temperature of pe Cunless otherwise specified 

Min. Typical gaz. • 
DC Collector- to-Emitter 

Breakdown Voltage: 
With hase connected 

to emitter, dc 
collector amneres 
- -0  3  8 VCES —70 - volts • 

With base open: BV CEO 
For dc collector 
amneres = -1* . . . . -55 volts 

DC Base-to-Emitter Voltage* 
for dc collector- to-
emitter volts e -2, dc 
collector amperes = -5. . V BE -0.65 -0.9 volt 

DC Collector- to-Emitter 
Saturation Voltage* 
for dc collector amperes 
= - 12, base amperes = -2. V CE -0.3 -0.9 volt 

DC Emitter Voltage for dc 
collector volts -80, 
emitter amperes = 0 . . . V -1 volt 

DC Punch-Through Voltage. . \F5 -80 - volts 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-60, dc collector 

amperes - 0   IEBO -1 -8 ma 
DC Collector-CutoffCurrent: I C60 
With dc collector volts 

= 2, dc emitter 
amperes - 0   - -100 - vea 

With dc collector volts 
= -80, dc emitter 
amperes - 0   -2 -8 ma 

With dc collector volts • = -80, dc emitter 
amperes = 0, case 
temperature e 71° C . . -15 ma 

DC Current Transfer Ratio* hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes e 
-5  25 50 • 
-12  "20 - 

RADIO CORPORATION OF AMERICA 
Semiconductor Si Materials Division Somerville, N. J. 



2N174  

Beta-Cutoff Frequency* for 
dc collector-to-emitter 

e volts = -6, dc collector 
amperes - -5  

Thermal Resistance: 
Junction- to-case  

Thermal Capacity for pulse 
Juration of 1 to 10 
milliseconds  

111,Thermal Time Constant . .   

foe 

RT 

- 10 - kc 

- 0.5 0.8 °C/watt 

- 0.075 - watt-
sec/°C 

- 37.5 - mseC 

• sweep voltage used to perform test. 

* measured in a common-emitter, base- input circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

e into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanyingSuggested Mounttng Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It is to be noted that the case ofthistransistoroperates 

at the collector voltage. Because of the possibility of shock 

o hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 12 

inch-pcwrids. 

• 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N174 

520"MAX 

.375" MIN. 

.500" MAX. .61e MIN. 
.71e MAX. 

.140" MAX. 
MOUNTING STUD 
*10-32 NF-2A THD. 

.345"R. 

INDEX PIN OF 
INSULATING 
MATERIAL 

.140" DIA. MAX. 

EMITTER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM -10612RI 

MICA INSULATOR 
.002" —.003" THICK 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

• 

• 

92CS-10624RI • 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N174 

RATING CHART 

-4--

.7 

-75 -50 -25 0 25 50 75 
CASE TEMPERATURE-- *C 

100 

92C5-10702 

TYPICAL BASE CHARACTERISTICS 
COMMON- EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO- EMITTER VOLTS - 2 
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2N174 

TYPICAL CHARACTERISTICS 
COMMON—EMITTER C RCUIT, BASE INPUT. 
COLLECTOR—TO— EMITTER VOLTS= —2 

—0.2 —0.4 
BASE AMPERES 

—0.6 —0.8 

92CS-10711 
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2 N I 75 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 
For low-noise audio-frequency applications 

GENERAL DATA 

Electrical: 

Maximum DC Collector Current for 
dc collector-to-base voltage of -25 
volts with emitter open, and at 
ambient temperature of 25°C  -12 gamp 

Maxirium DC Emitter Current for 
dc emitter- to-base voltage of - 12 
volts with collector open, and at 
amb.ent temperature of 250C  -12 gamp 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 
Dimensional Outline  See front of this Section 
Case   Metal, Insulated 
Envelope Seals   Hermetic 
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

AUDIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC CCLLECTOR-TO-EASE VOLTAGE   -10 max. volts 
DC EMITTER-TO-EASE VOLTAGE   -10 max. volts 
DC COLLECTOR CURRENT   -2 max. ma 
DC EMITTER CURRENT   2 max. ma 
COLLECTOR DISSIPATION  20 max. mw 
AMBIENT TEMPERATURE ( During operation) . 50 max. °C 
STORAGE-TEMPERATURE RANGE  -55 to +85 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Base InPut 

DC Collector-to-Emitter Voltage  -4 volts 
DC Collector Current   -0.5 Ma 

Power Gain: 
With load resistance = 0.07 megohm, 
and input resistance = 2000 ohms . . . . 43 db 

Noise Factor: 
Measured with a noise diode and thermo-
couple voltmeter with load resistance 
. 20,000 ohms, generator resistance = 
1000 ohms, and equivalent noise band-
width = 12.3 kc with geometric mean 
of 300 cps: 
Maximum value  6 db 

6-56 TENTATIVE DATA SEMICONDUCTOR DIVISION 
RADIO CORPORATION OP AMERICA. SOMERVILLE, NEW JERSEY 
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2NI75 

JUNCTION TRANSISTOR 

Small- Signal T Parameters:* 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current (IC)   -0.5 ma 
Emitter Resistance ( re)  37.7 ohms 
Base Resistance ( re)   1085 ohms 
Mutual Resistance ( rm)   2.82 megohms 
Collector Resistance ( r c )   2.86 megohms 
Current Transfer Ratio (c4f) .   -65 

Seall-Signal Hybrid-IT P . tars.' 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current (lc)   -0.5 ma 
Resistance rbb,  190 'Aohms 

C: Conductance gue   296 
Conductance gce  6.6 µmhos 
Conductance ge. c   0.279 ,mho 
Capacitance Cue   3900 µµf 
Capacitance Cb ,c   36 Pea 
Intrinsic Transconductance (gm). . .   19200 µmhos 
Frequenceforunitypoweramplification 2.06 MC 

Smell- Signal II P tars:' 

DC Collector-to-Emitter Voltage (VcE). -4 volts 
DC Collector Current ( IC)   -0.5 ma 
Input Resistance, output circuit 
shorted ( hi)   3570 ohms 

Reverse Voltage Transfer Ratio, 
input circuit open ( hr) 9  44 x 10-4 

Forward Current Transfer Ratio, 
output circuit shorted (4)  65 

Output Conductance, 
input circuit open (ho )  25 µmhos 

Common-Base Circuit, Emitter Input 

DC Collector-to-ease Voltage   -4 volts 
DC Collector Current   -0.5 ma 

Frequency at which the current transfer 
ratio drops to one-half the square 
root of two times its value at 1 kc. 0.85 Mc 

OPERATING CONSIDERATIONS 

The 2NI75 should not be connected into ordisconnected from 
circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

* As derived from corresponding equivalent circuit shown under type 
2H10 0. 

▪ measured at 1 AC. 

• This frequency ( f igure of merit) may be calculated from the equat ion 

gm  

f 24bb • Cb*c Cb'e 

6-56 TENTATIVE DATA 
SEMICONDUCTOR DIVISION 
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2N206 
JUNCTION TRANSISTOR 

GERMANIUM P—N—P ALLOY TYPE 

For small—siénal audio—frequency applications 

GENERAL DATA 

Electrical, At Ambient TemPerature of 25°C: 

Maximum DC Collector Current for dc 
collector-to-base voltage of -30 
volts with emitter open  

Maximum DC Emitter Current for dc 
emitter-to-base voltage of -12 
volts with collector oper  

Junction Temperature Rise ( In free air). 

-10 mamp 

-10 mamp 
0.3 °C/mw 

Mechanical: 

Mounting Position Any 
Maximum Length ( Excluding flexible leads)  0.405" 
Maximum Diameter   0.240" 
Case   Metal, Insulated 
Envelope Seals   Hermetic 
Leads, Flexible  3 

Length 1  5" ± 0.015" 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 - Collector 
(Adjacent 
to red dot 
on side of 
envelope) 

AUDIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -30 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -12 max. volts 
DC COLLECTOR CURRENT   -50 max. ma 
DC EMITTER CURRENT   ma 50 max. 
OLLECTOR DISSIPATION ( At ambient 

temperature of 25°C)   75 max. mw 
AMBIENT TEMPERATURE ( During operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temkerature of 25°C: 

Common—Emitter Circuit, Base InPut 

DC Collector-to-Emitter Voltage  -5 volts 
DC Collector Current   -1 ma 
Power Gain: 
With load resistance = 20,000 ohms, 
and input resistance = 1200 ohms . . . . 46 db 

Noise Factor: 
Measured with a noise diode and thermo-

couple voltmeter witn load resistance 

12-56 TENTATIVE DATA 1 
SEMKONDUCTOR DIVISION 

RADIO CORPORATION Of AMERICA, SOMERVILLE. NEW JERSEY 



2N206 

JUNCTION TRANSISTOR 

= 20,000 ohms, generator resistance = 
1000 ohms, and equivalent noise band-
width = 12.3 kc with geometric mean 
of 300 cps  9 db 

Small- Signal T Parameters: * 

DC Collector-to-Emitter Voltage (VcE) -3 -5 volts 
DC Collector Current ( lc)   -0.2 -1 ma 
Emitter Resistance ( re)   104 21 ohms 
Base Resistance ( r b)   1270 580 ohms 
Mutual Resistance ( rm ) 3  25 1.78 megohms 
Collector Resistance ( re ) 3  34 1.82 megohms 
Current Transfer Ratio (cep) . -33 -47 

Small- Signal Hybrid-1e' Parameters: . 

DC Collector-to-Emitter Voltage (VcE) -3 -5 volts 
DC Collector Current ( IC)   -0.2 -1 ma 
Resistance rbb ,   210 200 ohms 
Conductance gw e   225 710 mmhos 
Conductance gee   2.3 7.6 umhos 
Conductance gwe 0  27 0.4 pe0 

Capacitance Cu e   2380 9400 mitf 
Capacitance Cue   48 35 ¿.uf 
Intrinsic Transconductance (gm) . 7430 33400 mmhos 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage  -3 -5 volts 
DC Collector Current  -0.2 -1 ma 
Power Gain: 
With load resistance = 0.5 megohm, 
and input resistance = 140 ohms. . 35 db 

Frequency at which the current transfer 
ratio drops to one-half the square 
root of two times its value at 1 kc. 620 780 kc 

Small- Signal H Parameters: 

Derived from accompanying two-generator equivalent circuit, 
and applicable to that portion of the audio-frequencyrange 
in which internal capacitance effects may be neglected 

EMITTER0-.NAA"----

V.b 

o  

krych0 

BASE 

vcb 

o 
92CS - 9087 

* As derived from corresponding equivalent circuit shown under type 
2e10s. 

e Measured at 1 kc. 
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2N206 

JUNCTION TRANSISTOR 

-5 volts 
-1 ma 

DC Collector-to-
Base Voltage (Vri3)   -3 

DC Collector Current ( lc). -0.2 
Input Resistance, output 
circuit shorted ( hi)   137 

Reverse Voltage Transfer 
Ratio, input circuit 
open ( hr) 3  8 x 10-4 3.2 x 10-4 

Forward Current Transfer 
Ratio, output circuit 
shorted ( hf)   -0.974 -0.980 

Output Conductance, input 
circuit open ( ho )  0.3 0.55 µmhos 

Common—Cottector Ctrcuit, Base InPut 

o  
DC Emitter-to-Collector Voltage  -- volts 
DC Emitter Current ma 
Power Gain: 
With load resistance = 18,000 ohms, 
and input resistance = 0.56 megohm . . . . 30 db 

33 ohms 

OPERATING CONSIDERATIONS 

The 2N206 should not be connected into or disconnected 
from circuits with the power on because high transient 
currents may cause permanent damage to the transistor. 

The flexible leads of the 2N206 are usually soldered to 
the circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 
heat of the soldering operation will crack the seals of 
the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using the 2N206, the temperature of the solder 
should not exceed 230°C for a maximum immersion period of 
10 seconds. 
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2N206 

JUNCTION TRANSISTOR 

.405" 
MAX. 

1.5" 
t.015" 

.240" MAX. 

EMITTER 

3 LEADS 

.017" +*DIA -.001" 

Iii  
Ii 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

RED DOT 

.080"MAX. 
INSULATION 
RUNDOWN 

BASE 

COLLECTOR 

.072"t.008" 

92CS-9025 
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2N206 

AVERAGE COLLECTOR CHARACTERISTICS 

•HTHL111±.111nHill; 11-1-;':hi:FFF,•;i;HHH 
COMMON- EMITTER CIRCUIT, BASE INPUT '  

AMBIENT TEMPERATURE = 25 °C 
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..... 
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:TT- 1 
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2N206 

AVERAGE COLLECTOR CHARACTERISTICS 

COMMON- EMITTER CIRCUIT, BASE INPUT   
AMBIENT TEMPERATURE = 2.5'C 
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2 N 2 I 5 

JUNCTION TRANSISTOR 
GERMAN!UM P—N—P ALLOY TYPE 

For small-signal audio-frequency applications 

The 2E215 is the same as the 211104 except for the following 

items: 

Mechanical: 

Maximum Length ( Excluding flexible leads)  0.455" 
Leads, Flexible  3 

Length 1  5" ± 0.015" 
Orientation and diameter . . . . . .See Dimensional Outline 

BOTTOM VIEW 

Lead 1 - Emi t ter 

Lead 2- Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
envelope) 

OPERATING CONSIDERATIONS 

The 2N2I5 shouldnotbe connected into ordisconnected from 
circuitswiththe power on because high transient currents 

may cause permanent damage to the transistor. 

The flexible leadsofthe 2N2I5areusually soldered to the 

circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 
heat of the soldering operation will crack the seals of 
the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using the 2N2I5, the temperature of the solder 

should not exceed 230°C for a maximum immersion period of 

10 seconds. 

8-56 SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY 
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2N2I 5 

JUNCTION TRANSISTOR 

.240" MAX. 

.455" 
MAX. 

EMITTER 

3 LEADS 

.017" " DIA 
-.001 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

RED 001 

I.050"MAX. 
UNTINNED PORTION 

BASE 

COLLECTOR 

.072"i .008" 

8-56 
SEMICONDUCTOR DIVISION 

92CS-9026 

RADIO CORPORATION OP AMERICA. 50.ERV:ItE, NI« ARSE' 
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2N217 

JUNCTION TRANSISTOR 
GERMANIUM P-N-PALLOY TYPE 

For ¿are-signal aullo-frequency applications 

.> 

The 0217 is the same as the 21/209 except for the foliowsng 

stems: 

Mechanical: 

Maximum Length ( Excluding flelxible leads)  0. 405" 

Leads, Flexible   3 
Length 1  5" 0.015" 
Orientation and diameter . . . . .See Dimensional Outline 

BOTTOM VIEW 

Lead 1— Emitter 

Lead 2— Base 

(e) Lead 3— Collector 
(Adjacent 
to red dot 
or side of 
envelope) 

OPERATING CONSIDERATIONS 

The 2N2I7 should not be connected into ordisconnected from 

circuitswiththe power on because Idgh transient currents 
may cause permanent damage to the transistor. 

The flexible leads of the 2N2I7areusually soldered to the 

circuit elements. Soldering of toe leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals pf 

the leads and damage the transistor. 

When dip soldering is employed In the assembly of printed 

circuitry using the 2N2I7, the temperature of the solde , 

should not exceed 230cC fur a maximum immersion period of 

ID seconds. 

LT:5 SEMICONDUCTOR DIVISION 
14MIC rOlt.ORATION Of AftfR.CA. SCféfOVIllf. ?VFW fERSET 

JATA 



2N217 

JUNCTION TRANSISTOR 

.240' MAX. 

.405" 
MAX. 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

RED DOT 

.oao"MAX. 
INSULATION 
RUNDOWN 

92CS-9025 

8-56 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION OP AMERICA, SOMERVILlE. NEW MEET 
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2N2I8 

JUNCTION TRANSISTOR 
GERMANIUM P- N- P ALLOY TYPE 

For 455 -kc intermediate-frequency applications 

The 21228 Is the same as the 2N239 except for the following 
items: 

Mechanical: 

Maximum Length ( Excluding flexible leads) 
Leads. Flexible   

0  405" 
3 

Lencth  1.5" ± 0.015" 
Orientation and diameter. . . . . . See Dtmensional Outline 

BOTTOM VIEW 

Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 - Collector 
(Adjacent 
to red dot 
on side of 
envelope) 

OPERATING CONSIDERATIONS 

The 2N2I8 should not be connected into or disconnected 
from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

The fiex;b/e leads of the 2N2I8 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 

hezrt of the soldering operation will crack the seals of 

the leads and damage the transistor. 

Whmn dip soldering is employed in the assembly of printed 

circuitry using the 2N2I8, the temperature of the solder 

shou'd not exceed 230°C for a maximum immersion period of 
10 seconds. 

10-56 DATA 
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2N218 

JUNCTION TRANSISTOR 

.405" 
MAX. 

EMITTER 

3 LEADS 
.017" 

-.00I « • 

/.-..072«f.008" 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

.060"MAX. 
INSULATION 
RUNDOWN 

BASE 

COLLECTOR 

92C5-9025 
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2N2I9 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For 540 to 1600 kc converter applications 

<9 

The sg2lo ts the same as the 2#140 except for the following 
stems: 

Mechanical: 

Maximum Length ( Excluding flexible leads) 
Leads. Flexible 

0  405" 

Length  1.5" ± 0.015" 
Orientation and diameter. . . . . . See Dimensional Outline 

BOT1OM VIEW 

Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 - Collector 
(Adjacent 
to red dot 
on side of 
envelope) 

OPERATING CONSIDERATIONS 

The 2N2I9 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to. the transistor. 

The flexible leads of the 2N2I9 are usually soldered to 
the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 
heat of the soldering operation will crack the seals of 
the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using the 2N2I9, the temperature of the solder 

sho.J1d not exceed 230°C for a maximum immersion period of 
10 seconds. 

3 

10-56 
SEMICONDUCTOR DIVISION 
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2N2I9 

JUNCTION TRANSISTOR 
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2 N220 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

Por low-noise audio-frequency applications 

Tbe 0220 is the same as the 211175 except for the following 
stems: 

Mechanical: 

Maxima Length ( Excluding flexible leads)   0.405" 
Leads, Flexible  3 

Length 1  5" t 0.015" 
Orientation and diameter . . . . . See Dtmenstonal Outline 

BOTTOM VIEW 

Lead 1 - Emi t ter 

Lead 2- Base 

Lead 3— Collector 
(Adjacent 
to red dot 
on side of 
envelope) 

OPERATING CONSIDERATIONS 

The 2N220 should not be Connected into ordisconnected from 

circuits with the power on because high transient currents 
may cause permanent damage to the transistor. 

The flexible leads of the 2N220 are usually soldered to the 

circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N220, the temperature of the solder 

snou!d not exceed 230°C for a maximum immersion period of 

10 seconds. 

10-56 DATA 
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2N220 

JUNCTION TRANSISTOR 

.240" MAX. 

1 METAL CASE WITH 
  EXTERNAL INSULATING 

.405 COATING 
MAX. 

Ls" 
5.015" 

EMITTER 

3 LEADS 

." 17" +.002"DIA 
-.001" 

I Q I 

RED DOT 

.060"MAX. 
INSULATION 
RUNDOWN 

BASE 

--",-COLLEC TOR 

-.I .072"i .00e-
92CS-9025 
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2N247 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For radto-frequency amplifier applications 

GENERAL DATA 

Electrical, At Ambient remPerature of 25°C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -50 µamp 
with emitter open  -40 volts 
1,4ax1rnum DC Collector Current for 

dc collector-to-base voltage of -1 
volt with emitter open   -10 µamp 

Maximum DC Collector Current for 
dc collector-to-base voltageof-30 
volts with emitter open.   -16 µamp 

Minimum DC Emitter-to-Base Voltage 
for dc emitter current of - 50 
µamp with collector open   -1 volt 

chemical: 

Mounting Position  Any 
Maximum Length ( Excluding flexible leads)  0.375' 
Maximum Diameter   0.360' 
Case   Metal, Insulated 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

• 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO- FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 
DC COLLECTOR-TO-BASE VOLTAGE   -35 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -1 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
COLLECTOR DISSIPATION (At ambient 

temperatures up to 71°C)   35 max. 
AMBIENT TEMPERATURE ( During operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -55 to +85 °C 

Characteristics, At Ambient TemPeratnre of WC: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -9 
DC Collector Current   -1 
Current Transfer Ratio (of) °   -60 

a : See next page. 

12-Su TENTATIVE DATA 1 SEMICONDUCTOR DIVISION 
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2N247 

DRIFT TRANSISTOR 

Small- Signal Itybrid-frParametereC ID 
DC Collector-to-Emitter Voltage (VcE). . -9 volts 
DC Collector Current (lc )   -1 ma 
Resistance rbb .   40 ohms 
Conductance gble   640 µmhos 
Conductance gce lApprox  )   0 µmhos 
Conductance geic ( Approx.)   0 µmho 
Capacitance Cu e   200 f.ig 
Capacitance Cb.c   1.7 mmf 
nterlead Capacitance between collector 
and base leads with interlead shield 
connected to ground and all leads 
cut to 5/16"   0.003 mµf 

Intrinsic Transconductance ( 9m)  37000 µMosaic. 
Frequency* for unity poweramplification  132 MW 

Common-Base Circuit, Emitter InPut 

DC Collector-to-Base Voltage   -9 volts 
DC Collector Current   -1 ma 
Current Transfer Ratio (af)   0.984 
Frequency at which the current transfer 

ratio drops to one-half the square 
root of two times its value at 1 kc. . 30 Mc 

Typical Operation, At Ambient TemPerature of 25°C: 

Common-Emitter Circuit, Base In/ut 

At frequency of 1.5 10.7 /lc 

DC Collector-to-Emitter Voltage. . . . -9 -9 volts 
DC Collector Current   -1 -1 ma 
DC Base-to-Emitter Voltage   -0.2 -0.2 volt 
Input Resistance, output 
circuit shorted  1350 170 ohms 

Output Resistance, input 
circuit shorted  70000 4500 ohms. 

Power Gaine  45 24 . db 

* As derived from corresponding equivalent circuit shown under type 
2N10u. 

e This frequency ( figure of merit) may be calculated from the equation 

a Measured at 1 kc. 

• Measured Ina single-tuned unilateralized circuit matched to the generator 
and load impedances for maximum transfer of power. Transformer Insertion 
losses not included. 

f 113:wl/rbb. Co.c Ctoe 

OPERATING CONSIDERATIONS 

The 2N247 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

e 

12-56 TENTATIVE DATA 1 
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2N247 

DRIFT TRANSISTOR 

.•••• 

The flexible leads of the 2N247 are usual I y soldered to the 

ci rcuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N247, the temperature of the solder 

should not exceed 230°C for a maximum immersion period of 

10 seconds. 

.375" 
MAX. 

1.5" 
MIN. 

BASE 

EMITTER 

.048" *.007' -

.048"t.007 

.192"1.007' 

METAL CASE 
WITH 

EXTERNAL 
INSULATING 
COATING 

-.080" MAX. 
INSULATION 
RUNDOWN 

-- COLLECTOR 

4 LEADS 

.017" DIA. 

-INTERLEAD SHIELD, 
METAL CASE 

92CS-9122R1 
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2N247 

AVERAGE COLLECTOR CHARACTERISTICS 
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2N247 

AVERAGE CHARACTERISTICS 
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2N247 

AVERAGE CHARACTERISTICS 
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2N269 

Transistor 

GERMANIUM P-N- P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  410" 
Maximum Diameter  0  240" 
Dimensional Outline   JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 

3 
1  5" 

Leads, Flexible   
Minimum length 
Orientation and diameter. . . . See Dimensional Outline 

Terminal Diagram: 

Lead 1 - Emitter 

Lead 2- Base 

BOTTOM VIEW 

Lead 3-Collector 
(Adjacent 
to red dot 

—0 on side of 
case) 

SWITCHING SERVICE 

Maximum and Minimum Ratings, ilbso/ute-gaximum Values: 

COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With dc emitter-to-base volts = -1. -24 max. volts 
EMITTER-TO-BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:* 

At ambient temperatureof25° C or below . 120 max. mw 
At ambient temperatureof55° C  35 max. mw 
At ambient temperatureof710 C  10 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

ELECTRICAL CHARACTERISTICS 
and 

OPERATING CONSIDERATIONS 
shown under Type 2N404 also apply to the 2N269 

fr,eeerni cntgif,cnn.ingChartandalsofrcinsisto,-DissigationRotingChart 

...Indicates a change. 

RADIO CORPORATION OF AMERICA DATA I 

Semiconductor & Materials Division Somerville, N.). 6-61 



_ 2N269 

JEDEC No.T0-1 

EMITTER 

3 LEADS __,-

.017" f•C*2"DIA . 

(SEE NOTE) __...1 

„....„.— BASE 

----INSULATION 

*---- COLLECTOR 

I-*--- .071"3.010" 
DIA. 

92C5-9148R6 e 
NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 
AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

• 

• 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N. J. 
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2N269 

JUNCTION TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

For "on-off" control applications 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -20 e 
with emitter open, and at am-
bient temperature of 25 °C  

Minimum DC Emitter-to-Base Voltage 
for dc emitter current of -20 ga 
with collector open, and at am-
biert temperature of 25 °C  -12 volts 

Maximum DC Emitter-to-Base Voltage 
for dc collector-to-base voltage 
of -20 volts, emitter load re-
sistance of 11 megohms, emitter-
to- base supply voltage of 0 
volts, and at ambient temper-
atu-e of 25 °C  -1 volt 

Maximum DC Collector Current for 
dc collector-to-base vol tape of -2.5 
voTts with emitter open, and at 
ambient temperature of: 

25 °C   
80 °C   

Maximum DC Collector Current for 
dc collector-to-base vo*. tage of -12 
volts with emitter open, and at 
ambient temperature of: 

25 oc   

-25 volts 

-2.5 ma 
-50 Pa 

-1 Pa 
80 °C   -60 ja 

Maximum DC Emitter Current for 
dc emi tter-to-base vol tage of -2.5 
volts with collector open, and at 
ambient temperature of: 

25 °C   -2.5 Pa 
80 °C   -50 Pa 

Maximum Junction-Temperature Rise 
(With transistor in free air)   0.35 °C/mw 

Minimum Junction-Temperature Change 
which will cause collector current 
tadoublewith dc collector-to-base 
voltage equal to or greater than 
-2.5 volts with emitter open  10 

MaximumCollector-to-Base Capacitance 
for dc collector-to-base voltage 
of -6 volts with emitter open, and 
at ambient temperature of 25 °C   20 mgf 

Mechanical: 

Mourting Position    Any 
Maximum Length (Excluding flexible leads)   0.405" 
Maximum Diameter  0.240" 

4-57 TENTATIVE DATA 1 
SEMICONDUCTOR DIVISION 

Oc 

RADIO CORPORATION OF AMERICA, SOMEEVIllE. NM JERSEY 



Case 

2N269 

JUNCTION TRANSISTOR 

Metal, Insulated 
Envelope Seals   Hermetic 

3 
  1.5" 

Leads, Flexible  
Minimum length 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

Lead 1 - Emi t ter 

Lead 2- Base 

Lead 3-collector 
(Adjacent 
to red dot 
on side of 
envelope) 

LOW-LEVEL SWITCHING SERVICE 

Maximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
DC COLLECTOR-TO-BASE VOLTAGE   -20 max. volts 
PEAK EMITTER-TO-BASE VOLTAGE   -12 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -9 max. volts 
COLLECTOR CURRENT ( DC or Peak)   -100 max. ma 
EMITTER CURRENT ( DC or Peak)   100 max. ma 
TRANSISTOR DISSIPATION:* 

At ambient temperatures up to 55 °C. . 35 max. mw 
At ambient temperat,re of 71 °C  10 max. mw 

AMBIENT TEMPERATURE ( During operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 25 

Common-Emitter Circuit, Base Input 

DC Collector Current   -12 -24 ma 
DC Base Current  -0.342 -0.858 ma 
Maximum DC Collector-

to-Emitter Voltage   -0.15 -0.2 volt 
Maximum DC Base-

to-Emitter Voltage   -0.35 -0.-4 volt 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -6 volts 
DC Emitter Current   t ma 
Minimum Frequency at which the current 

transfer ratio is 0.707 ( or 1A/7) of 
its value at 1 kc  4 MC 

* The maximum trans is tor,d ss i pat ion rat ing is reduced 1.56 mi 11 iivatts for 
each degree centigrade the ambient temperature is increased above 55 °C. 

4-57 TENTATIVE DATA 1 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION OF AMERICA, SOMERVIIIE, NEW JERSEY 



2N269 

JUNCTION TRANSISTOR 

OPERATING CONSIDERATIONS 

The 2N269 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

The flexible leads of the 2N269 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care Is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat o the soldering operation will crack the seals of 

the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N269, the temperature of the solder 

should not exceed 230 °C for a maximum immersion period 

of 10 seconds. 

The accompanying curves maybe used to determine the typi— 

cal maximum ( or minimum) valueof one transistor parameter 

when two other transistor parameters are known. For ex— 

ample, using the BASE CHARACTERISTIC curve, if a base—to— 

emitter voltage of —0.35 volt ( A) is applied to the 2N269 

with the collector—to—base voltage equal to 0, a typical 

minimum base—current value of — 1.25 milliamperes la) will 

be obtained. Similarly, for a base current of —4 milli— 

amperes ( B) flowing through the base circuit withthe col— 

lector—to—base voltage equalto0, a typical maximum base— 

to—emitter—voltage value of —0.45 ( b) will be obtained. 

4-57 TENTATIVE DATA 2 SEMICONDUCTOR DIVISION 
RADIO CORPORATION Of AMERICA. SOMERVILLE. NEW SEISES 



2N269 

JUNCTION TRANSISTOR 

.405" 
MAX. 

.240" MAX. 

METAL CASE WITH 
EXTERNAL INSULATING 

COATING 

RED DOT 

.080"MAX. 
INSULATION 
RUNDOWN 
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2N269 
BASE CHARACTERISTIC 

For Switching Applications 

-3 

—2 

COMMON—EMITTER CIRCUIT, BASE INPUT 

AMBIENT TEMPERATURE= 25 0C 
.TO USE CURVE: SELECT " A" TO OBTAIN 

"a". SELECT " B" TO OBTAIN " b". 
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2N270 

JUNCTION TRANSISTOR 
GERMANIUM P—N— P ALLOY TYPE 

For large—sténal audio—frequency applications 

GENERAL DATA 

Electrical: 

Maximum DC Collector Current for 
dc collector-to-base voltage of -25 
volts with emitter open, and at 
ambient temperature of 25 °C  -10 

Maximum DC Emitter Current for 
dc enitter-to-base voltage of - 12 
volts with collector open, and at 
ambient temperature of 25 °C  

µa 

-10 pa 
Maximum Junction-Temperature Rise 

(With transistor in free air)   0.24 °C/mw 

Mechanical: 

Mounting Position   Any 
Maximum Length ( Excluding flexible leads)  0  375" 
Maximum Diameter  0  360" 
Case Metal, Insulated 
Envelope Seals Hermetic 
Leads, flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dtmenstonal Outline 

Lead 1 - Emi tter 

Lead 2 - Base 

Lead 4- Collector 

AUDIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE  -25 max. 
DC COLLECTOR-TO-BASE VOLTAGE ( For 

inductive load)   -12 max. 
PEAK COLLECTOR CURRENT  -150 max. 
DC COLLECTOR CURRENT  -75 max. 
PEAK EMITTER CURRENT  150 max. 
DC EMITTER CURRENT  75 max. 
COLLECTOR DISSIPATION ( At ambient 

temperatures up to 50 °C)   150 max. 
AMBIENT TEMPERATURE ( During operation).   50 max. 
STORAGE-TEMPERATURE RANGE   -65 to +85 

volts 

volts 
ma 
ma 
ma 
ma 

mw 
oc 
°C 

Characteristics, At Amblent Temperature of 25 °C: 

Common—Emitter Ctrcutt, Base Input 

DC Collector-to-Emitter Voltage   -1 volt 
DC Collector Current  -150 ma 
Large-Signal DC Current Transfer Ratio. .   70 

4-57 TENTATIVE DATA 1 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION Of AMERICA. SOMERVILLE. NEW JERSEY 



2N270 

JUNCTION TRANSISTOR 

Emitter Resistor  100 
50 

DC Collector Current  -19 ma 

9 vol ts: 
ohms 

Emitter Bypass Capacitor  i-a 

Typical Operation, At Ambient Temperature of 25 

Common-Emitter Circuit, Base Input 

DC Supply Voltage    

DC Base-to-Emitter Voltaoe  -0.19 volt 
Input Resistance  400 ohms 
Load Impedance  400 ohms 
Signal Frequency  1 l,c 
Power Gain#   35 ob 
Total Harmonic Distortion   10e max. % 
Max.-Signal Power DotPute   60 mw 

AUDIO-FREQUENCY AMPLIFIER -- Class 6 

Maximum Ratings, Absolute Values . 

PEAK COLLECTOR-TO-BASE VOLFAGE  -23 max. volts 
DC COLLECTOR-TO-BASE VOLTAGE ; Fcr 

inductive load)   -12 aex. volts 
PEAK COLLECTOR CURREN'.  -150 max. ma 
DC COLLECTOR CURRENT  -75 max. re 
PEAK EMITTER CURRENT  150 max. 
DC EMITTER CURRENT  75 max. ma 
COLLECTOR DISSIPAI ION ( At :-17e.hP - t 

temperatures up to 50 °C)   150 max. mw 
AMBIENT TEMPERATURE ( Dun i ei oneration),   50 max. (.0 
STORAGE-TEMPERATURE PANG  -65 to +8!_. oc 

Characteristics, At Ambient Temperature of 25 °C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage   -1 volt 
DC Collector Current  -150 ma 
Large-Signal DC Current Transfer Ratio. . 70 

Typical Push-Pull Operation, At Ambient Temperature of 25 °C: 

Common-Emitter Circuit, Base Input 

Unless otherwise specified, values are for 2 transistors 

DC Supply Voltage   12 volts 
Emitter Resistor  5 ohms 
DC Base-to-Emitter Voltage ( Zero signal)  -0.11 volt 
Peak Collector Current ( Per transistor)   -110 ma 
Zero-Signal DC Collector Current ( Per 
transistor) .  -2 ma 

Max.-Siqnal DC Collector Current ( Per 
transistor)   -35 ma 

Signal-Source Impedance ( Base to 
base)   4000 ohms 

* Tgiài.,ce tl 4 per cent mexirum at max.- signal power output of I  
6: See next page. 
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2N270 

JUNCTION TRANSISTOR 

Load Impedance (Collector to 
collector)  600 ohms 

Signal Frequency  1  kc 
Circuit Efficiency  75 % 
Power Gain#   32 db 
Total Harmonic Distortion   10. max. % 
Max. -; ional Power Outputé   500 mw 

t MeasJred at the primary of he output transformer. 
• Tv3rIi:iiw vaine  m s 5 per cent maximum at max.-signal power output of 

OPERATING CONSIDERATIONS 

The 2N270 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

The flexible leads of the 2N270 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

clase to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 
the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N270, the temperature of the solder 

shculd not exceed 230 oc for a maximum immersion period 

of 10 seconds. 

In class B service, when the 2N270 is operated at ambient 

teeperaturesotherthan 25 °C, the base—to—emitter voltage 

should be reduced or increased by approximately 0.002 volt 

for each degree the ambient temperature is above or below 

25 °C, respectively. When this transistor is operated un— 

de , varying ambient temperatures, some form of tempera— 

ture compensation may be used in the base—to—emitter cir— 

cuit to hold the operating point constant. 

4-57 TENTATIVE DATA 2 SEMICONDUCTOR DIVISION 
RADIO CORPORATION Of AMERICA. SOMERVILLE. NEW JERSEY 



o 

2N270 

JUNCTION TRANSISTOR 

.360"MAX. - 1 
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EMITTER -, 
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WITH 

EXTERNAL 
INSULATING 
COATING 

.080" MAX. 
INSULATION 
RUNDOWN 

-COLLECTOR 

3 LEADS 

017 . +.002: Di, 
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2N270 

AVERAGE TRANSFER CHARACTERISTIC  

au COMMON-EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE = 25 °C 
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2N274 
DRIFT TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

Por radio-frequencp amplifier applications 

GENERAL DATA 

Electrical, At Ambient Temperature of 25° C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -50 ma 
with emitter open  -40 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of -1 
volt with emitter open   -10 

Maximum DC Collector Current for 
dc collector-to-basevoltaqeof -12 
volts with emitter open  -16 

Minimum DC Emitter-to-Base Voltage 
for dc emitter current of - 50 
ga with collector open   -0.5 volt 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible lead-)  0.405" 
Maximum Diameter   0.240" 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum lenoth   1.5" 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

CENTER Lead 2- Base Lead 1- Emitter LEAD  
Center Lead- Lead 3-Collector 

Interlead (Adjacent 
Shield, to red dot 
Metal on side of 
Case case) 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -35 max. volts 
DC EMITTER-TO-BASE VOLTAGE.  -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
COLLECTOR DISSIPATION ( At ambient 

temperatures up to 71° Cl  35 max. mw 
AMBIENT TEMPERATURE ( Durino operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -9 volts 
DC Emitter Current   1 ma 
Forward Current Transfer Ratio°  -60 
e. See next page. 
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Resistance rbb , 
Conductance gol o   

Conductance gc. lAPProx  ) 

2N274 

DRIFT TRANSISTOR 

Small- Signal Hybrid-1r Parameters:* 

DC Collector-to-Emitter Voltage (VcE). -9 volts 
DC Emitter Current ( 1E )   1 ma 

40 ohms 
640 µmhos 

0 µmhos 
Conductance guc ( Approx.)   0 µmhos 
Capacitance Cu e   200 mmf 
Capacitance Cb ,C   1.7 mgf 
Interlead Capacitance between collector 
and base leads with interlead shield 
connected to ground and all leads 
cut to 5/16"   0.094 mgf 

Intrinsic Transconductance ( 94)  37000 µmhos 
Frequency' for unity power amplification 132 Mc 

Common-Base Circuit. Emitter Input 

DC Collector-to-Base Voltage   -9 volts 
DC Emitter Current   1 ma 
Forward Current Transfer Ratio °  0.984 
Frequency at which the forward current 
transfer ratio drops to 0.707 times 
its value at 1 kc   30 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base InPut 

At frequency of 1.5 10.7 fc 

DC Collector-to-Emitter Voltage. -9 -9 volts 
DC Emitter Current   1 1 ma 
DC Base-to-Emitter Voltage   -0.2 -0.2 volt 
Input Resistance, AC output 
circuit shorted  1350 170 ohms 

Output Resistance, AC input 
circuit shorted  70000 4500 ohms 

Power Gaina  45 24 db 

▪ Measured at 1 

* As derived from corresponding equivalent circuit shown under type 
2m10u. 

This frequency ( figure of merit) may be calculated from the equation 

Hm  

Uwlir oo . Co .. Co.. 

• measured in a single-tuned unilateralized circuit matched to the generator 
and load impedances for maximum transfer of power. Transformer insertion 
losses not Included. 

OPERATING CONSIDERATIONS 

The 2N274 should not be connected into or disconnected 

from circuits with the power on because high transient 
currents may cause permanent damage to the transistor. 

8-57 SEMICONDUCTOR DIVISION TENTATIVE DATA 1 
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2N274 

DRIFT TRANSISTOR 

The flexible leads of the 2N274 are usually soldered to the 

circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 
heat of the soldering ope,ation will crack the seals of 

the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circJitry using the 2N274, the temperature of the solder 

should not exceed 2300 C for a maximum immersion period of 
10 seconds. 

.405" 
MAX. 

1,5" 
MIN. 

EMITTER 

4 LEADS 

.017" **gel», 

(SEE -MOTE) 

.240" MAX. 

1n 
J 

METAL CASE 

RED DOT 

BASE 

INTERLEAD SHIELD, 
----- METAL CASE 

'--COLLECTOR 

1.--- .0723.008" 
92C5 -9266R1 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250 ° FROM THE PLANE OF THE AC-

TUAL BOTTOM OF THE BASE. BETWEEN 0.250. AND 1.50", A 
MAXIMUM DIAMETER OF 0.021. IS HELD. OUTSIDE OF THESE 

ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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2N274 

AVERAGE COLLECTOR CHARACTERISTICS 
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2N274 

AVERAGE CHARACTERISTICS 

4Z COMMON- BASE CIRCUIT, EMITTER INPUT 
AMBIENT TEMPERATURE = 25. C 
•FREQUENCY AT WHICH THE FORWARD 
CURRENT TRANSFER RATIO DROPS 
TO 0.707 TIMES ITS VALUE AT I KC 
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2N274 

AVERAGE CHARACTERISTICS 

2.5 EMITTER OPEN 
AMBIENT TEMPERATURE= 25° C 
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2N277  

Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Termilal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PM 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased so (DC emitter-to-base volts = 1.5). -40 max. volts 

EMITTER-TO-BASE VOLTAGE   -20 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DI SS I PAT I ON:a 

At case temperaturesb of 250 C or bel ow . 150 max. watts 
CASE-TEMPERATUREb RANGE: e Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base-input ) ) power-
switching circuit at case temperature of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 

e "On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

Indicates a change.  

RADIO CORPORATION OF AMERICA 
Semiconductor Si Materials Division Somerville, N. J. 
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2N277 

Switching Time: 
Rise time   15 . sec 
Fall time   15 µsec 

a see accompanying Rating chart and also Transistor-Dissipation Rating 
Chart in General Section. 

b measured at any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temPeraturebof25° C unless otherwise specified 

Win. Typical Mar. 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  BV -40 - _ volts 

With base open: BVCES 
For dc' collector CEO • 

amperes - -0  3 -40 - volts 
For dc collector 

amperes = -1c . . . . -25 - - volts 
DC Base-to-Emitter Voltage 

for dc collector-to-
emitter volts = -2, dc 

BE collector amperes = -5. • V - -0.65 - volt 
DC Collector-to-Emitter 

Saturation Voltage for 
dc collector amperes = 
-12, dc base amperes =-2 . VCE - -0.3 - volt 

DC Emitter Voltage for dc ( sat) 
collector volts = -40, 
dc emitter current . 0. . VEB - - -1 vo lt 

DC Punch-Through Voltage. . VPT -40 - - volts 
DC Emitter-Cutoff ,Current 

for dc emitter volts = 
-20, dc collector 
current - 0   IEBO - -1 -4 ma gib 

DC Collector-CutoffCurrent: 1 C80 
With dc collector volts 

= -2, dc emitter 
current - 0   - -100 - Pa 

With dc collector volts 
= -40, dc emitter 
current - 0   - -2 -4 ma e 

With dc collector volts 
= -40, dc emitter 
current = 0, case 
temperatureb n 71° C. - -15 ma 

DC Current Transfer Ratio hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5  35 - 70 
-12   - 

• 

• 

25 - 
-.Indicates a change. 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N277 

Beta-Cutoff Frequency for 
dc col 1 ector-to-emi tter 

e voltsr -6, dc col lector 
amperes - -5  

Thermal Resi stance: 
Junct ion-to-case  

Thermal Capaci ty for pul se 
duration of 1 to 10 
miltiseconds  

Thermal Time Constant . .   7-1 

b Measured at any point on seating surface. 

C Tested by sweep method to prevent excessive heating of collector junction. 

• 

o 

fae 

RT 

- 10 - kc 

- 0.35 0.5 °C/wat t 

- 0.075 - watt-
sec/°C 

- 26.25 - msec 

PERFORMANCE TESTS , 
OPERATING CONSIDERATIONS , 

DIMENSIONAL OUTLINE , 
SUGGESTED MOUNTING ARRANGEMENT , 

and 
RATING CHART 

shown under Type 2N I 73 also apply to the 9N277 

Indicates a change. 

TYPICAL BASE CHARACTERISTICS 
COMMON -EMITTER CIRCUIT, BASE INPUT.  
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2N277 

Power Transistor 

• GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

e
Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 

te Terminal Diagram ( See Dimensional Outline): 
BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as tn dc- to-dc converter, tnverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter- to-base reverse biased 
(DC emitter-to-base volts = 1.5). . . . -40 max. volts 

EMITTER-TO-BASE VOLTAGE   -20 max. volts e COLLECTOR CURRENT   
EMITTER CURRENT   -15 max. amp 15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION: à 

At case temperature of 250 C 
CASE-TEMPERATURE RANGE: 

Continuous operation  

e Intermittent operation  
Storage   

Typical Operation: 

In a common- emitter, base- input. power-
switching circuit at case temperature of 250 C 

DC Supply Voltage   -12 volts e DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

70 max. watts 

-65 to +95 °C 
-65 to +100 °C 
-65 to +100 °C 

e RADIO CORPORATION OF AMERICA 
Semiconductor 11 Materials Division Somerville, N. J. 

DATA I 
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2N277 

Switching Time: 
Rise time   15 gsec 
Fall time   15 µsec. 

L see accompanying Rating Chart and also Transistor- Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 25° C unless otherwise specified 

Min. Typical Max. • 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes = -0  3  BVCES -40- -  volts 

With base open: BV • CEO 
For dc collector 
amperes = -0.3. . . - -40 - volts 

For dc collector 
amperes o -1. . . . -25 - - volts 

DC Base-to-Emitter Voltage* 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = -5' • VBE - -0.65 - volt 

DC Collector-to-Emitter 
Saturation Voltage* for 
dc collector amperes o 
-12, base amperes = -2. . VcE — —0.3 - volt 

DC Emitter Voltage for dc 
collector volts = -40, 
emitter amperes = 0 . . : Ve  -4 0 - - 1 volt 

DC Punch-Through Voltage. - - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts o 
-20, dc collector 
amperes - 0   1E80 - -1 -8 ma e 

DC Col lector-CutoffCurrent: lc" 
With dc collector volts 

= - 2, dc emitter 
amperes - 0   -100 - ma 

With dc collector volts 
o -40, dc emitter 
amperes - 0   - -2 -8 ma e 

With dc collector volts 
= -40, dc emitter 
amperes = 0, case 
temperature o 71° C . . - - -15 ma 

DC Current Transfer Patio* hFE 
for dc collector-to-
emitter volts = -2, dc • collector amoeres = 
-5  35 - 70 
-12   - 25 - 

RADIO CORPORATION OF AMERICA 
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2N277 

Beta-Cutoff Frequency* for • dc collector- to-emitter 
volts = -6, dc collector 
amperes - -5  

Thermal Resistance: 
Junction-to-case  

Thermal Capacity for Pulse 
duration of 1 to 10 
milliseconds  

• Thermal Time Constant . .   

• 

fne 

RT 

rt 

- 10 - kc 

- 0.7 1 °C/w3tt 

- 0.075 - watt-
sec1°C 

- 52.5 - msec 

• Sweep voltage used to perform test. 

* measured in a common-emitter, base- input circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise tne heat of the soldering 
operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanying Suggested Mounting Arrangement). 
Electrical connection to the base and to the emitter is made 
to their respective terminals. 

It is tobe noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

e hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 

12 inch- pounds. 

• 

• 

RADIO CORPORATION OF AMERICA 
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re - 1.250"mA X 
DIA. 

520"MAX 

.375" MIN. 

.500"MAX. 

MOUNTING STUD 
1'10-32 NF-2A THD. 

.610" MIN. 

.710" MAX. 

.140" MAX. 

.345"R. 

.312" MAX. 

INDEX PIN OF 
INSULATING 
MATERIAL 

.140" DIA. MAX. 

EMITTER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM — 10612RI 

MICA INSULATOR 
.002"—.003" THICK 

\CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS-10624R1 • 
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2N277_ 

TYPICAL CHARACTERISTICS 
COMMON-EMITTER COMMON-EMITTER VOLTSCRCUT , BASE INPUT.  

15 :MIR a Nfroà= Ram MMMMMMM maw   mum MMMMM ma BMW 
La u'L 113111111IIIIIIIM 
e 
...4 III BM  BM -4 0 

1 
ci.  Zffl 
> a BIM MMMMM 111111lown 2-5 

cc II IIIIPPO;111 

i 0  

I- •0   WI nderhoíwam.7;3 ̂ 
u  Waffle:imann 107-,-€:-":  e.  
w Bleeim 1....7,1 n  
J ....ígi......"." 0 ,‘.é.  
J illen-£.‘ste  
U ^ P•S'" il MI BUM  
0 

11 11111111   
BRIM» ..5  

B inn» ii 
AV/ 

' 

e- 

-0.1 -0.2 -0.3 -0.4 -0.5 
BASE AMPERES 

92CS-10712 

e RADIO CORPORATION OF AMERICA 

9e,11 DATA 4 Semiconductor & Materials Division Somerville, N. J.  2-61 





2N278  

Power Transistor 

GERMANIUM P-N-P ALLOY TYPE 

ForPowerSwitchingandAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Ope'ating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Casp  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc-to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5)  -50 max. volts 

EMITTER-TO-BASE VOLTAGE   -30 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRAMSISTOR DISSIPATION: 8 

At case temperaturese of 25° C or below . 150 max. watts 
CASE-TEMPERATUREe RANGE: 
Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common-emitter, base- input, power-switch-
ing circuit at case temPerature b of 25 ° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
'On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

 -Indicates a change. 

e RADIO CORPORATION OF AMERICA 
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With base open: BV cE0 
For dc collector 

2N278 

Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec 

a ?,a, eeeczezrnemLat.ing Chart and also fransis tor-D iss pat on Rat ing Chart 

Measured at any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperature bof25° C unless otherwise specified 

Min. TyPtcal Max. 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 

• 

• 

amperes.= -0.3 . . . . BVcEs -45 volts • 
amperes = -0.3 . -45 volts 

For dc collector 
amperes = -1° . . -30 volts 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes = -5   V BE -0.65 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector amperes 
= -12, dc base amperes 
- -2   V CE -0.3 -0.7 volt 

DC Emitter Voltage for ( sat) 
dc collector volts = 
-50, dc emitter current 
= 0  V EB -1 volt 

DC Punch-Through Voltage   VpT —;0 volts 0 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-30, dc collector 
current = O  E80 -1 -4 ma 

DC Collector-Cutoff 
Current: 1 CB0 
With dc collectorvolts 

= -2, dc emitter 
current =   -100 - µa 

With dc collectorvolts 
= -50, dc emitter 
current =   

With dc collectorvolts 
= -50, dc emitter 
current = 0, case 
temperature° = 71° C 

-2 -4 ma 

-15 ma 

Indlcates a change. 

RADIO CORPORATION OF AMERICA 
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2N278 

0C Current Transfer Ratio hFE 
for dc collector-to-

e emitter volts = -2, dc 
collector amperes = 

-5  35 - 70 
-12   25 

Beta-Cutoff Frequency 
for dc collector-to-
emitter volts =-6, dc 

• collector amperes =-5 fa. 10 - kc 
Thermal Resistance:  
Junction-to-case  RT — 0.35 0.5 °C/watt 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  0.075 - watt-

sec 
Thermal Time Constant . . . A 52.5 - 

le b Medsured at any point on seating surface. 
C Te,tedtey sweep method to prevent excessIve heating of collector junction. 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

RATING CHART, 
TYPICAL BASE-CHARACTERISTICS CURVES, 

and 
TYPICAL CHARACTERISTICS CURVES 

shown under Type 2NI73 also apply to the 2N278 

• 

• 

• 
•— indicates a change. 
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2N278 

TYPICAL COLLECTOR CHARACTERISTICS 
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COMMON—EMITTER CIRCUIT,BASE 
CASE TEMPERATURE = 25 

— 800 I 

INPUT. 
* C 
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—400 
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2N278 

Power Transistor 

GERMANIUM P-N-P ALLOY TYPE 

For Power Sw i tch ng and Amp 1 if i er Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimeisional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid- actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
W'th emitter-to-base reverse biased 
(VC emitter-to-base volts - 1.5)   -50 max. volts 

EMITTER-TO-BASE VOLTAGE   -30 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMI 7TER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:à 

At case temperature of 25° C  70 max. watts 
CASE-TEMPERATURE RANGE: 

Continuous operation  -65 to +95 °C 
Intermittent operation  -65 to+100 °C 
Storage   -65 to+100 °C 

Typical Operation: 

In a common-emitter, base- input, Power-switch-
ing circuit at case temperature of 25 ° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N278 

Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec 

A eh:ratcçi.c.:11:nnyeirnal ./e cttiee .Chart and also Transistor -DissiPatidn Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 250 Cunless otherwise sPectfied 

Mtn. Typical Max. 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  8VCES -45 

With base open: AVCE0 
For dc collector 
amperes . -0.3. -45 

For dc collector 
amperes = . -30 

DC Base-to-Emitter 
Voltage* for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes - -5  VBE -0.65 

DC Collector-to-Emitter 
Saturation Voltage* 
for dc collector 
amperes = -12, base 
amperes - -2  VCE -0.3 -1 

DC Emitter Voltage for 
dc collector volts = 
-50, emitter amperes 
- 0   V ED 

DC Punch-Through Voltage  Vp 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-30, dc collector 
amperes = 0   IEBO -1 -8 

DC Collector-Cutoff 
Current: Ice() 
With dc collector volts 

= -2, dc emitter 
amperes = 0   -100 

With dc collector volts 
= -50, dc emitter 
amperes = 0   

With dc collector volts 
= -50, dc emitter 
amperes = 0, case 
temperature = 71° C . -15 

-2 -8 

volts 

volts 

volts 

volts 

volt 

• 

• 

-1 volt 
-0 - volts o 

nia 

• 
ma 

ma • 

RADIO CORPORATION OF AMERICA 0 
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2N278 

• 

• 

• 

• 

• 

DC Current Transfer Ratio* hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5   35 70 
-12  - 25 

Reta-Cutoff Frequency* 
for dc collector-to-
em:tter volts = -6, dc 
co'lector amperes = -5 . tae 10 kc 

Therma Resistance: 
Junction-to-case . . . PT 0.7 1 °C/watt 

Thermal Capacity for pulse 
duration of 1 to 10 
mifliseconds   - 0.075 - watt-

sec/°C 
Thermal Time Constant. . . 7- 1 - 52.5 - msec 

e Sweep voltage used to perform test. 

* ble.sured in a common-emitter, Pase-input circuit. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

TYPICAL BASE-CHARACTERISTICS CURVES, 
and TYPICAL CHARACTERISTICS CURVES, 

shown under Type 2N277 also apply to the 2N278 

TYPICAL COLLECTOR CHARACTERISTICS 
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2N301 
POWER TRANSISTOR 

GERMANIUM P-N-.? ALLOY TYPE 

Por audio-frequency power applications 

GENERAL DATA 

Electrical, For Mounting-Flange Temperature of 25 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -1 milli-
ampere with emitter open  -40 volts 

Minimum DC Emitter-to-Base Voltage 
for dc emitter current of - 1 milli-
ampere with collector open  -12 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of - 12 
volts with emitter open   -220 pa 

Maximum DC Collector Current for 
dc collector-to-base voltage of -0.5 
volt with emitter open  -50 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  0  875" 
Maximum Seated Length  0  475" 
Maximum Length of Mounting Flange  1  562" 
Maximum Width of Mounting Flange  1  031" 
Case  Plated Steel, Insulated 
Mounting Flange  Copper 
Enve;ope Seals  Hermetic 
Term.nal Connections (See Dimensional Outline): 

oc . 

E- Emitter MOUNTING FLANGE - 
Collector 

8- Base 

E 

AUDIO-FREQUENCY POWER AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE  
DC COLLECTOR-TO-BASE VOLTAGE ( For 

inductive load)   
DC EMITTER-TO-BASE VOLTAGE  
PEAK COLLECTOR CURRENT  
DC COLLECTOR CURRENT  
PEAK EMITTER CURRENT  
DC EMITTER CURRENT  
TRANSISTOR DISSIPATION: 

For continuous operation:' 
7or mounting- flange temperatures 

up to 55 °C   
For mounting- flange temperature 

of 71 °C  

-40 max. volts 

-20 max. volts 
-12 max. volts 
-2 max. amo 
-1 max. amp 
2 max. amp 
1 max. amp 

12 max. watts 

5.5 max. watts 

The max imum transistor-a iss i pat ion rat i ng isredocedo.LLwatt for each ge-
gree cent'grade the mount ing-f I ange temperature is increased above 55 -C. 

4-5/ TENTATIVE DATA 1 
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2N301 

POWER TRANSISTOR 

For tntermittent operatton: e 
For mounting- flange temperature 

of 80 °C  7.5 max. watts 
MOUNTING-FLANGE TEMPERATURE ( During 

operation)  85 max. 
STORAGE-TEMPERATURF RANGE .   -65 to +85 

Characteristics. For Nounttng-Flange Temperature of 25 

Common-Emttter Circuit, Base Input 

DC Collector-to-Emitter Voltage . . . . -1.5 -1.5 volts 
DC Collector Current  -0.5 -1 amp 
Signal Frequency   1  
Input Resistance  23 37 nfl-s 
Current Transfer Rat:,   -75 
Large-Signal DC Current Trans-

fer Ratio   - 70 

Typical Operation*, At Ambient temperature of 55 cc: 

Common-Emitter C:rcutt, Base Input 

volu DC Supply Voltage   14.4 
DC Collector-to-Er.itter Volt,Ige-   -13.6 yells 
Emitter Resistor ( Unbyi.asseC'  1  

r.  " 
DC Collector Current: ' DC Base-to-Emitter Voltage.   -6.24 v Peak  -0.8 amp 

Zero-signal   -0.4 amp' 
Signal-Source Impedance . . . . ,   50 ohms 
Load Impedance  34  ems 

Signal Frequency  400 cn: 
Circuit Efficiency,   47 % 
Power Gain,   32.5 db 
Total Harmonic Distortion   10 max. % 
Max.-Signal Power Output,   2.7 watts 

oc 
OC 

AUDIO-FREQUENCY POWER AMPLIFIER Class B 

Maximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE  -40 max. volts 
DC COLLECTOR-TO-BASE VOLTAGE ( For 

inductive load)   -20 max. volts 
DC EMITTER-TO-BASE VOLTAGE  -12 max. volts 
PEAK COLLECTOR CURRENT  -2 max. amp 
DC COLLECTOR CURRENT  -1 max. amp 
PEAK EMITTER CURRENT  2 max. amp 
DC EMITTER CURRENT  1 max. amp 

• An aluminum chassis 7' x 11 . x 1/16 mounted horizontally in free air is 
used as a heat sink. 

e . See next Page. 
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2N301 

POWER TRANSISTOR 

TRANSISTOR DISSIPATION: 
For continuous operation:* 

For mounting-flange temperatures 
up to 55 °C   12 max. watts 

Fcr mounting- flange temperature 
of 71 °C  5.5 max. watts 

For intermittent oPerations e 
For mounting-flange temperatJre 

of 80 °C  7.5 max. watts 
MOUNTING-FLANGE TEMPERATURE ( During 

operation)  85 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Characteristics, For Mounting-Flange TemPerature of 25 

Common-EmitterCircutt, Base Input 

DC Collector-to-Emitter Voltage -1  5 -1.5 volts 
DC Collector Current  -0.5 -1 amp 
Signal Frequency  1 kc 
Input Resistance  23 37 ohms 
Current Transfer Ratio  -75 
Large-Signal DC Current Trans-

fer Ratio   70 

Typical Push- Pull Operation . , At Ambient Temperature of 

55 
Common-Emitter Circuit Base Input 

Unless otherwise specified, values are for 2 transistors 

DC Supply Voltage   14.4 volts 
DC Base-to-Emitter Voltage ( Zero 

signal) -0  13 volt 
Peak Collector Current ( Per transistor) . . -2 amp 
Zero-Signal DC Collector Current ( Per 

transistor) -0  05 amp 
Max.-Signal DC Collector Current ( Per 

transistor) -0  64 amp 
Signal-Source Impedance ( Base to 

base)   60 ohms 
Load Impedance ( Collector to 

collector)  24 ohms 
Signal Frequency  400 CPS 
Circuit Efficiency#   67 % 
Power Gain*   30 db 
Total Harmonic Distortion . 10 max. % 
Max.-Signal Power Outputt . .. . .... 12 wit!, 

e The term . intermittent. is used ".., ide ,,Ify r,,. : L.ru ca.,. :,. , ., 
which no operating or .on ser, excee.::. , e.„.„- a, ,,, , ,.... , ,. , ;,d 
is followed by an 'off. period, at lea, .,, , , ,, ,,,,,,, 

* The naximum transistor—dissie,,, rit;n9 ..s is 
grec centigradethemounting—flahge ' s.hroerato, . , 

3 , See next page. 
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2N301 

POWER TRANSISTOR 

• Measured at the primary of the output transformer. 

An aluminum chassis 7. x li. A 1/16 mounted horizontally in free air 
is used as a heat sink. A anodized-alumirum insulator is mounted 
between the mounting flange of each transistor and the chassis. 

OPERATING CONSIDERATIONS 

The base and emltter pins of the 2N301 fit the Loranger 

Mfg. Corp. Socket No.2149, or equivalent. When a socket 

is not used, connections can be soldered directly to the 
base and emitter pins. Soldering of the connections to 

the pins may be made close to the pin seals provided care 

is taken to conduct excessive heat away from the pin 

seals. Otherwise, the heat of the soldering operation 

will crack the glass seals of the pins and damage the 

transistor. 

Depending upon application, electrical connection to the 

collector is made either directly to the chassis or to 

the mounting lug (See Suggested Nountsng Arrangement). 

Under no circumstances should a connection be soldered to 

the mounting flange because the heat of the soldering 

operation will permanently damage the transistor. 

In most applications, the metal chassis may be used as a 

heat sink. Depending upon the application, the chassis 

(heat sink) may be connected either to the positive or 

negative terminal of the voltage supply. In applica-

tions where the chassis is connected to the positive 

terminal of the voltage supply, it will be necessary to 

use a 1/8" anodized-aluminum insulator having high thermal 

conductivity ora 0.002" mica insulator between the mount-

ing flange and the chassis. An aluminum washer should be 

drilled or punched to provide the two mounting holes and 

the clearance holes for the emitter and base pins. The 

burrs should then be removed from the washer and the wash-

er finally anodized. To insure the anodized insulating 

layer is not destroyed during mounting, it will also be 

necessary to remove the burrs from the holes in the chas-

sis. Furthermore, to prevent a short circuit between the 

mounting bolt and the chassis, it is important that a 

fiber washer be used between the bolt and the chassis. 

(See Suggested Mounting Arrangement). 

The 2N301 should not be connected into or disconnected 

from circuitsvdththe power on because high transient cur-

rents may cause permanent damage to the transistor. 

In class A service when the chassis is connected to the 

negative terminal of the voltage supply, the mounting 

flange may be directly fastened to the chassis. In this 

class of service, degeneration in the biasing circuit may 

cause reduced power gain. To minimize degeneration, it is 
necessary to provide positive feedback in the input cir-

cuit. To insure stable operation and low distortion, it 

4-57 TENTATIVE DATA 2 
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2N301 

POWER TRANSISTOR 

is recessary to provide some degeneration in the emitter 

circuit. This degeneration may be provided by the use of 

an Lnbypassed 1-ohm resistor in the emitter circuit. 

In c/ass B service, when the 2N301 is operated at mount-

ing-flange temperatures other than 25 °C, the base-to-

emitter voltage should be reduced or increased by approxi-

mately 0.002 volt for each degree the mounting- flange 

temperature is above or below 25 °C, respectively. When 

this transistor is operated under varying mounting-flange 

temoeratures, some form of temperature compensation may 

be used in the base-to-emitter circuit to hold the opera-

ting point constant. 

In class B Push-Pull service, it is necessary to insulate 

the mounting flange ( col lector terminal) of each transistor 

from the chassis and from the mounting flange of the other 

in order to prevent short circuiting the col lector load. 

The Suggested Mounting Arrangement wi 11 insure good electri-

cal contact and maximum transfer of heat. 

METAL CASE 
WITH EXTERNAL 
INSULATING 
COATING 

MOUNTING 
FLANGE 

2 PINS 

.040"±.002" 
DIA. 

.156"!..003" 
DIA. 

TWO HOLES 
FOR 6-32 
SCREW 

MOUNTING 
FLANGE L000" 

t.031" 

.75" MAX.-11 

1.531":.031"-i 

.475" 
MAX. 

-F—t .875" 
MAX. 

.065".±.010" 

PIN 
INSULATION--

.072" 
teio" 

1.I87"±.005"  

E=EMITTER 
B" BASE 
MOUNTING FLANGE=COLLECTOR 

.430" 
3.010" 

92CS -9238RI 
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2N301 

POWER TRANSISTOR 

SUGGESTED MOUNTING ARRANGEMENT 

6-32 
SEE SCREW 

NOTE I 

SPRING—TYPE 
LOCK WASHER 

LUG AND 
CONNECTING 

WIRE 

SEE 
NOTE 

2 

FIBER 
INSULATOR 
WASHER 

6-32 
NUT 

MOUNTING FLANGE 
(COLLECTOR) 

CHASSIS 
(HEAT SIN) 
rx11"x 1/16 

92CS-9253R1 

NOTE I: O. 0G2" MICA INSULATOR OR ALUMINUM I NSULATOR I / 8" 

THICK, DRILLED OR PUNCHED WITH BURRS REMOVED, AND THEN 

ANODIZED. 

NOTE 2: REMOVE BoRRS FROM CHASSIS HOLES. 

Devices ana arrangements shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and w.thuut prejudice to RCA's patent rights. 
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-0.2 -0.4 -0.6 -0.8 - 1.0 
BASE-TO-EMITTER VOLTS 
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2N301 
AVERAGE CURRENT- TRANSFER CHARACTERISTIC 

e +I+ !11±1H-1-if±EH'iti 
COMMON- EMI TTER CIRCUIT, BASE INPUT 

MOUNTING-FLANGE TEMPERATURE = 25 0C 4-
!LLL!ft41 i4  LL t 

, 

¡Tip gi 
O -10 -20 -30 -110 

BASE MILLIAMPERES 

SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA. SOMERVILLE. NEW JERSEY 
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-50 -60 
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2N30I-A 

POWER TRANSISTOR 
GERMANIUM P-N- P ALLOY TYPE 

For audio-frequency power applications 

The eel-A is the same as the 211301 except for the following 
items: 

Electrical, For Mounting-Flange Temperature of 25 °C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of - 1 milli-
ampere with emitter open   -60 volts 

AUDIO-FREQUENCY POWER AMPLIFIER -- Class A and Class B 

Maximum Ratings, Absolute Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE   -60 max. volts 
DC COLLECTOR-TO-BASE VOLTAGE ( For 

inductive load)  -30 max. volts 

'4-57  SEMICONDUCTOR DIVISION DATA 
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2N370 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

Por radio-freanency amplifier applications 

GENERAL DATA 

Electrical: 

Maximum DC Collector Cur-ent for 
dc collector-to-basevoltage of 
-12voltswith emitter open, and 
at ambient temperature of 25° C  -20 

Maximum CC Emitter Current for 
dc emitter-to-base voltage of 
-1.5 voltswith collector open, 
and at ambient temperature of 
25° r   -50 pa 

Interlead Capacitance between 
collector and base leads with 
interlead shield connected to 
ground and all leads cut to 
5/16"   0.003 gg 

Mechanical: 

Operating Position  An 
0   375' 
0   360' 

Maximum Length ( Excluding flexible leads) 
Maximum Diameter 
Case  Meta 
Envelope Seals  Hermetic 
Leads, Flexible   4 
Minimum length  1  5' 
Orientation and diameter  See Dimens onal Outline 

¡la 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -20 max. volts 
DC EMITTER- TO-BASE VOLTAGE  -1.5 max. volts 
DC COLLECTOR CURRENT  -10 max. ma 
DC EMITTER CURRENT  10 max. ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C . . . 80 max. mw 
At ambient temerature of 55° C . . . • 40 max. mw 
At ambient temperature of 71° C . . . • 20 max. mw 

AMBIENT TEMPERATURE ( During operation). 71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 
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/10 2N370 

DRIFT TRANSISTOR 

Characteristics, At Ambient Temperature of 25 ° C: 

Common-Emitter Circuit, fiase InPut 

DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio (af) .   -60 
Frequency for unity power amplification. . .   132 Mc 

Common-Base Circuit. Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio ( ai) .   0.984 
Frequency at which the current transfer 

ratio drops to 0.707 times its value 
at 1 kc  30 Mc 

Typical Operation, At Amblent Temperature of 25 ° C: 

Common- Emitter Circuit, fiase Input 

At frequency of 1.5 lo 20 Mc 

DC Collector-to-Emitter Voltage. -12 -12 -12 volts 
DC Emitter Current   1 1 1 ma 
Innut Resistance   1750 200 100 ohms 
Output Resistance  180000 18000 11000 ohms 
Maximum Power Gaina  50.5 26.2 17 db 
Maximum Useful Power Gain 

(In an unneutralized circuit). 31 17.6 12.5 dt 
Intrinsic Transconductance . . . 37800 21400 13700 prnhos 
Collector Transition Capacitance 1.7 1.7 1.7 piaf 

measured at 1 kc. 

A Measured ina single-tuned unilateralized circuit matched to the gener-
ator and load impedances for maximum transfer of power. Transformer in-
sertion losses not included. 

OPERATING CONSIDERATIONS 

The 2N370 should not be connected into or disconnected 

from circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N370 are usually soldered tc 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N370, the temperature of the solder should 
not exceed 2300 C fora maximum immersion period of 10 seconds. 
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2N370 

DRIFT TRANSISTOR 

.360"MAX. 
DIA. 

.375" 
MAX. 

I.5" 
MIN. 

BASE -\ 

EMITTER-. 

.048" 1.007' 

.048 -1.007 

.192'2.007" 

METAL CASE 

--COLLECTOR 

4 LEADS 

.017" :DIA. 

(SEE. NOTE) 

\-INTERLEAD SHIELD, 
METAL CASE 

92CS-9122R3 

ROTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

EETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

C.250" AND I.50", A MAX IMUM DIAMETER OF 0.021" IS HELD. 
C3UTS I DE OF THESE ZONES, THE LEAD D: AMETER IS NOT CONTROL LED. 
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€) 
2N370 

AVERAGE CHARACTERISTIC 

EMITTER OPEN. 
AMBIENT TEMPERATURE= 25' C 

I 2.5  

F-
• 2.• 0-" 
< 

< < 

Zu. 1.5 
00 
I— re 
(7) 2  

<0 
CC 1.0 

I— 0 

O 
cr 2 

- 0.5 

—1 
o 
u 

-2 — 4 — 6 -8 
COLLECTOR-TO-BASE VOLTS 

92CS-9527 
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2N370 

AVERAGE COLLECTOR CHARACTERISTICS 

:F.:: 4,-4; -h„—..,f•:; 
:1 COMMON-EMITTER CIRCUIT, BASE INPUT •_!!!_!! irivi-r 
AMBIENT TEMPERATURE= 25° C 

*1 :" '•'' , 

4 j4y; 

ii 

N 

COLLECTOR MILLIAMPERES 

SEMICONDUCTOR DIVISION 
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2N370 

AVERAGE CHARACTERISTICS 

4 COMMON - BASE CIRCUIT, EMITTER INPUT •:I 11: ! 
7L AMBIENT TEMPERATURE= 2.5 • C 5•7  7-77 

17_11 •FREQUENCY AT WHICH THE CURRENT 
•,: TRANSFER RATIO DROPS TO 0.707 

so LE TIMES ITS VALUE AT I KC. 

iiIil:H • i JiiII 1q  

>-
'220 

• 
L. 10 • • .• 

o 

cC 20   
cc 
7 
U 

COLLECTOR-TO- BASE VOLTS 
-4 -6 -8 -10 -12 -14 -16 

COMMON- EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE = 25• C 

• FREQUENCY (KC) = 

11 

HE ELH 

71. : 1:: • :; 1 

st : LfApRE3l 

0 -2 -4 -6 -8 - 0 - 2 - 4 
COLLECTOR-TO-EMITTER VOLTS 

SEMICONDUCTOR DIVISION 92CM - 9106R4 
RADIO CORPORATION OF AMERICA, SOMERVI., NEW lERWE 

• 



2N37I 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For radio-frequency oscillator applications 

GENERAL DATA 

Electrical: 

Maximum DC Collector Current for 
dc collector-to-base voltage of 
-12 volts with emitter open. and 
at ambient temperature of 25° C 

Maximum DC Emitter Current for 
dc emitter-to-base vol tage of 
-5 volt with collector open, 
and at ambient temperature of 
25' C   

Interlead Capacitance between 
collector and base leads with 
irterlead shield connected to 
ground and all leads cut to 
5/16"   0.003 mmf 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  375" 
Max mum Diameter  0  360" 
Case  Metal 
Envelope Seals Hermetic 
Leads, Flexible   4 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

-20 ma 

-50 ma 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY OSCILLATOR 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -20 max. volts 
DC EMITTER-TO-BASE VOLTAGE  -0.5 max. volt 
DC COLLECTOR CURRENT  -10 max. ma 
DC EMITTER CURRENT  10 max ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C . . . 80 max. mw 
At ambient temperature of 55° C . . . • 40 max. mw 
At ambient temperature of 71° C . . . 20 max. mw 

AMBIENT TEMPERATURE ( During operation). 71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 
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2N37I 

DRIFT TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage  -12 volts 
DC Emitter Current  1 ma 
Current Transfer Ratio (af). 0  984 
Frequency at which the current transfer 

ratio drops to 0.707 times it value 
at 1 kc   30 Mc 

Typical Operation: 

The 2N371 can produce an oscillator- injection voltage 
which will provide optimum mixing in a typical rf tuner 
circuit. 

In an oscillator stage utilizing the 2N371 and operat-
ing at 22 Mc, if the collector-supply voltage drops from 
-12 to -8 volts, the frequency provided by this stage will 
deviate from 22 Mc by less than 7 kc. 

Measured at 1 kc. 

OPERATING CONSIDERATIONS 

The 2N37I should not be connected into or disconnected 

from circuits withthe power on becausehightransient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N37I are usually soldered to 

thecircuit elements. Soldering of the leads may be made close 

to the glass stem provided care is taken to conduct excessive 

heat away from the lead seal. Otherwise, the heat of the 

soldering operation will crack the seals of the leads and 

damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N37I, the temperature of the solder should 

not exceed 2300 C for a maximum immersion period of 10 seconds. 

DIMENSIONAL OUTLINE and CURVES 
shown for Type 2N370 also apply to the 2N37I 
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2N372 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For radio-frequency mixer applications 

GENERAL DATA 

Electrical: 

Maximum DC Collector Current for 
dc collector-to-base voltage of 
-12 volts with emitter open, and 
at ambient temperature of 250 C   -20 a 

Maximum DC Emitter Current for 
dc emitter-to-base voltage of 
-0.5 volt with collector open, 
and at ambient temperature of 
25° C   -50 ma 

Interlead Capacitance between 
collector and base leads with 
interlead shield connected to 
ground and all leadscutto5/16"   0.003 muf 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.375" 
Maximum Diameter   0.360" 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Lean 1- Emitter 

Lead 2- Base 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4 - Collector 

RADIO-FREQUENCY MIXER 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -20 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  40 max. mw 
At ambient temperature of 71° C  20 max. mw 

AMBIENT TEMPERATURE ( During operation)   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 
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2N372 

DRIFT TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common—Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio (df) .   -60 
Frequency for unity power amplification.   132 Mc 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio (df) m 0  984 
Frequency at which the current transfer 

ratio drops to 0.707 times its value 
at 1 kc  30 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

Common—Emitter Circuit, Base Input 

At frequency of 1.5 10 20 Mc 

DC Collector-to-Emitter Voltage. -12 -12 -12 volts 
DC Emitter Current   1 1 1 ma 
Input Resistance   1750 200 100 ohms 
Output Resistance  180000 18000 11000 ohms 
Maximum Power Gaina  50.5 26.2 17 db 
Maximum Useful Power Gain 

(In an unneutralized circuit). 31 17.6 12.5 db 
Intrinsic Transconductance . . . 37800 21400 13700 µmhos 
CollectorTransitionCapacitance. 1.7 1.7 1.7 µµf 

m Measured at 1 kc. 
• Measured in a single—tuned unilateralized circuit matched to the ener 

ator and load impedances for maximum transfer of power. Transformer 
insertion losses not included. 

OPERATING CONSIDERATIONS 

The 2N372 should not be connected into or disconnected 

from circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

The flextbie leads of the 2N372 are usually soldered to the 

circuit elements. Soldering of the leads may be made close to 

the glass stem provided care is taken to conduct excessive 

heat away from the lead seal. Otherwise, the heat of the 
soldering operation will crack the seals of the leads and 

damage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using the 2N372, the temperature of the solder 

should not exceed 2300 C for a maximum immersion period of 

10 seconds. 

DIMENSIONAL OUTLINE and CURVES 
shown for Type 2N370 also apply to the 2N372 
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2N384 

Drift-Field Transistor 

• GERMANIUM P-N-P ALLOY TYPE 

For Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  405" 

is) Maximum Diameter  0  240" 
Dimensional Outline JEDEC No.T0-44 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   4 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

e Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter CENTER Lead 2- Base 
Center Lead- LEAD Lead 3— Collector 

Interlead (Adjacent 
Shield, to red dot 
Case on side of 

case) 

INDUSTRIAL SERVICE 

Such as in rf, if, oscillator, mixer, convert-
er, and low-level video-amplifier circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE ( Emitter open). . -40 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE 

(Base-to-emitter volts = 0.5)   -40 max. volts 
EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
COLLECTOR CURRENT   -10 max. ma 

eEMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION:° 

At ambient temperature of 25° C 
for operation in free air   120 max. mw 

At case temperature of 25° C 
fo- operation with heat sink  240 max. mw 

AMBIENT-TEMPERATURE RANGE: e Operating and storage   -65 to+100 °C 

Typical Operation: 

In accompanying video-amPl ifier circuit wi th 
ambient temperature range of -65 to +55° C 

DC Collector-to-Emitter Voltage   -12 volts 
DC Emitter Current  5.8 ma fri Source Impedance  150 ohms 
Capacitive Load   16 µµf 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N384 

Frequency-Response Range: 
Minimum  20 cps 
Maximum  10 Mc 0 

Pulse-Rise Time 0  035 µsec 
Voltage Gain   26 db 
Maximum Peak-to-Peak Output Voltage  20 volts 

a Umcf:ingze;y)egic .Chart and also transistor-Dissipation Rating 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature = 25° C. 

Min. Typical Max. 

• 
DC Collector Breakdown 
Voltage for dc collector 
µa a -50, dc emitter 
ma. - 0 BV CB0 -40 -80 - volts e 

Punch-Through Voltage for 
dc emitter volts = -0.5. .Vp -40 -80 - volts 

DC Collector-Cutoff Current 
for dc collector volts a 
-12, dc emitter ma. = O. . 1c80 -4 -12 Ma 

DC Emitter-Cutoff Current 
for dc emitter volts . 
-0.5, collector open . . . 1EBO -1 -12 ma 

Small-Signal Current Trans-
fer Ratio for dc collec-
tor-to-emitter volts a. 
-12, dc emitter ma. = 1.5. 
signal frequency of 1 kc . hfe 20 60 175 

-.- Alpha-Cutoff Frequency for 
dc collector volts = -12, 
dc emitter ma. 7, 1'5 ' • ' fab - 100 - Mc 

Input Resistance:- Rin 
With dc collector volts 

= -12, dc emitter ma. = • 1.5, signal frequency 
of 50 Mc   - 30 - ohms 

With dc collector-to-
emitter volts = -12, dc 
emitter ma. = 1.5, sig-
nal frequency of 30 Mc . - 50 - ohms 

With dc collector-to-
emitter volts = -12, dc 
emitter ma. = 1.5, sig-
nal frequencyof 12.5 Mc. - 250 - ohms 

Output Resistance:c Rout 
With dc collector volts 

= -12, dc emitter ma. 
s 1.5, signal fre-
quency of 50 Mc  - 5000 - ohms e 

..Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2N384  

With dc collector-to-
emitter volts . -12, e dc emitter ma. = 1.5, 
signal frequency of 
30 Mc  - 5000 - ohms 

With dc collector-to-
emitter volts = -12, 
dc emitter ma. = 1.5, 
signal frequency of e 12.5 Mc  - 16000 - ohms 

Collector-to-Base Capaci-
tance for dc collector 
volts = -12, dc emitter 
ma. = 0 Cob - 2 3 mgf 

Power Gain:d PG 
With dc collector volts 

ID = -12, dc emitter ma. 
= 1.5, signal fre-
quency of 50 Mc. . . . 15 18 21 db 

With dc collector-to-
emitter volts . -12, 
dc emitter ma. = 1.5. 
signal frequency of 
30 Mc  16 20 24 db 

With dc collector-to-
emitter volts = -12, 
dc emitter ma. . 1.5, 
signal frequency of 
12.5 Mc  24 28 32 db 

Thermal Resistance:. RT 
Between junction and 
case   - - 0.31 °C/watt 

Between junction and 
free air   - - 0.62 °C/watt 

AC output-circuit shorted. 
111, e AC input-ci rcuit shorted. 

d 
measured in a single-tuned unilateral i zed circuit matched to the 
generator and load impedance for maximum transfer of potter ( transformer-
insert ion losses not included). 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

e into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat eof the soldering operation may crack the glass seals of the 
leads and damage the transistor. 

RADIO CORPORATION OF AMERICA DATA 2 
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2N384 

When clip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperatureofthe solder 
should not exceed 255° C for a maximum immersion period of IO e 
seconds. 

This transistor utilizes shielding to minimize interlead 

capacitance and coupl ing to adjacent circuit components. This 

shielding is provided by a fourth lead which is internal ly 

connected to the case. For optimum performance, it is re-

commended that this lead be connected to the chassis ground. 
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Cc. 25 ¿uf, 12 volts 

C2 : 25 µf, 25 volts 

C3 : 100 to 300 puf (variable) 

C4 : 100 µf, 12 volts 

L: 30 µh 

Q: Transistor type 2N384 

R2 : 20,000 ohms, 0.25 watt 

R2 : 3600 ohms, 0.25 watt 

R3'•  2000 ohms, 0.25 watt 

R4 : 62 ohms, 0.25 watt 

12 5 : 620 ohms, 0.25 watt 

Information furnished by dcsisbelieved to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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2N398  

Transistor 

• GERMANIUM P-N- P ALLOY-JUNCTION TYPE 

For " On- Off" Control Applications 
in Industrial and Military Equipment 

The 2N39813 is a Direct Replacement for Type 2N398 

GENERAL DATA e Mechanical: 
Dimensions  See Outline TO-5 in General Section 
Terminal Diagram: BOTTOM VIEW 

e Lead 1- Emitter 
Lead 2- Base 

Lead 3 - Col lector 

SWITCHING SERVICE 

For direct "on-off" control of high-voltage, low- power 
devices such as neon indicators, relays, incandescent-Lae 
indicators, and indicating countersofelectronic computers 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . . ...  Vac) -105 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: ...-
With base short-circuited 
to emitter  VCES -105 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEDO -50 max. volts 

COLLECTOR CURRENT   lc -100 max. ma 
EMITTER CURRENT   IE 100 max. ma 
TRANSISTOR DISSIPATION: PT 

At free-air temperatures: 
From -65° to 25° C  50 max. mw 
At 55° C  mw 

TEMPERATURE RANGE: 10 max. 

Operating   TopR -65 to 55 °C 
Storage   TsTG -65 to 85 oc 

LEAD TEMPERATURE: a -.-
For 10 seconds maximum  TL 230 max. oc 

a measured 1/16 a 1/32 along lead down from seating plane. 

-..-Indicates a change. 
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2N398 

ELECTRICAL CHARACTERISTICS 

Free-air temperature = 25° C 

Nin. Max. 
DC Collector-to-Emitter 

Reach-Through Voltageb  VRT -105 - volts 
DC Collector-to-Base Breakdown 
Voltage for dc collector ma. 

= -0.05, emitter current = O. . BVEB0 -105 volts 
DC Emitter-to-Base Breakdown 
Voltage for dc emitter ma. = 
-0.05, collector current = O. . BVE80 -50 volts 

OC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= -5, dc base ma. = -0.25 . . . Vimisat) -0.4 volt 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. = -5, dc base 

ma. = -0.25  VcEisat) - -0.35 volt 
DC Collector-Cutoff Current: 

For emitter current = 0, dc 
collector-to-base volts = 
-25   -14 ma 

-150  -50 ga 
-.CC Collector Current for dc 

collector-to-emitter voltage 
= -105, base short-circuited 

to emitter  10ES - -600 ga 
DC Emitter-Cutoff Current 

for dc emitter-to-base volts = 
-50, collector current = O. . . 1E80 -50 ga 

DC Forward-Current Transfer Ratio 
for dc collector-to-emitter 
volts = -0.35, dc collector 
ma. = -5   

hFE 20 

The dc collector-to-emitter reach-through voltage is determined by con-
necting a high- impedance voltmeter ( 11 megohms or greater) between the 
emitter and base, and measuring thecollector-to-basevoltage which causes 
the emitter to assume an emitter- to-base floating voltage of - 1 volt. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

The flextble leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 
of the soldering operation may crack the seals of the leads 
and damage the transistor. 

-...indicates a change. 

• 

• 

1111, 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N398 
JUNCTION TRANSISTOR 

GERMANIUM P—N—P ALLOY TYPE 

Por hieh—voltaée "on—off" control applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.250" 
Maximum Diameter   0.360" 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  3 
Minimum length 1.5" 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector 

SWITCHING SERVICE 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE  -105 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE   -105 max. volts 
EMITTER-TO-BASE VOLTAGE  -50 max. volts 
COLLECTOR CURRENT  -100 max. ma 
EMITTER CURRENT  100 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C. . . 50 max. mw 
At ambient temperature of 55° C. . . 10 max. mw 

AMBIENT TEMPERATURE ( During operation) 55 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to the base unless 
otherwise specified. Ambient temperature = 25° C. 

Typical 
Values 

Range Values 
Min. Max. 

DC Collector Breakdown Voltage 
(BVce0) with dc collector 
current ( lc) = -50 ma, dc 
emitter current ( 1E) = 0 . . -150 

DC Collector Cutoff Current 
(Ice) with dc collector 
voltage ( Ve) = -2.5 volts, 
dc emitter current ( 1E) = O. -6 

-105 volts 

-14 Ma 

8-57 SEMICONDUCTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION Of AMERICA SONERVITIC, NEW JERSEY 



2N398 

JUNCTION TRANSISTOR 

Tybical 

Values 

Range Values 

Min. Max. 

DC Emitter Breakdown Voltage 
(BVEBO) with dc emitter 
current ( 1E) = -50 ma, dc 
collector current (lc) = 0 -75 

DC Collector-to-Emitter 
(Punch-Through) Voltage* . -150 

DC Collector-to-Emitter 
Saturation Voltage (VcE) 
with dc collector current 
(ici = -5 ma., dc base 
current ( IB) = 0.25 ma.. .  -0.20 

DC Base-to-Emitter Saturation 
Voltage (VBE ) with dc 
collector current (lc/ = 
-5 ma., dc base current 
(1 8) = -0.25 ma  -0.30 

Large-Signal DC Current 
Transfer Ratio (efe) with 
dc collector current (lc) 
. -5 ma.,dc collector-to-
emitter voltage (VcE) = 
-0.35 volt   60 

-50 

-105 

volts 

volts 

- -0.35 volt 

- -0.40 volt 

20 

* The dc collector-to-emitter ( punch-through) voltage is determined by 
connecting a high- impedance voltmeter ( 11 megohms or greater) between 
the emitter and base and measuring the collector- to- base voltage 
which causes the emitter to assume an emitter-to-base floating voltage 
of -1 volt. 

OPERATING CONSIDERATIONS 

The 2N398 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

The flexible leads of the 2N398 are usually soldered to 
the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 211398, the temperature of the solder 
should not exceed 2300 C for a maximum immersion period 

of 10 seconds. 

8-57 SEMICONDUCTOR DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, SOMERVIUR, NEW JERSEY 



2N398 

JUNCTION TRANSISTOR 

.10eMIN. 

METAL 
CASE 

.3oo"±.ote-1 

.230" 
±.020" 

LeMIN. 

0 

4-,330"ne-1 

9e 

EMITTER 

.200..±.01Ce 

90' 

,-COLLECTOR 

3 LEADS 
jert0027» 

(SEE NOTE) 

92CS-937IRI 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE PLANE OF THE AC-

TUAL BOTTOM OF THE BASE. BETWEEN 0.250" AND 1.50", A 

MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE OF THESE 
ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

8 -5 7 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY 
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2N398A 

Transistor 

• GERMANIUM P-N-P ALLOY-JUNCTION TYPE 

For " On-Off" Control Applications 
in Industrial and Military Equipment 

The 2N398B is a Direct Replacement for Type 2N398A 

GENERAL DATA 

e Mechanical: 
Dimens:ons  See Outtine TO-5 in General Section 
Terminal Diagram: BOTTOM VIEW 

ID Lead 1- Emitter 
Lead 2- Base 

• 

• 

• 

Lead 3 - Col 1 ec tor 

SWITCHING SERVICE 

For direct "on- off" control of high-voltage, low-Power 
devices such as neon indicators, re/ays, incandescent- lamp 
indicators, and indicating counters of electronic comPuters 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . .  %go -105 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base short-circuited 
to emitter. . . .  VcEs -105 max. volts..-

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEEto -50 max. volts 

COLLECTOR CURRENT   lc -200 max. ma 
EMITTER CURRENT   1E 200 max. ma 
TRANSISTOR DISSIPATION: PT 

At free-air temperatures: 
From -65° to 25° C  150 max. mw 
Above 25° C   Derate 1;neat-4 2 nudi ae 

TEMPERATURE RANGE: 
Operating   TOPR -65 to 100 o( 
Storage   TSTG -65 to 100 Oc 

LEAD TEMPERATURE: a 
For 3 seconds maximum   TL 250 max. °C 

a measured 1/16 t 1/32' along lead down from seating plane. 

r— Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N398A 

ELECTRICAL CHARACTERISTICS 

Free-air temPerature = 25 0 C 

Nin. Max. • 
DC Collector-to-Emitter 

Reach-Through Voltageb  VRT -105 - volts 
DC Collector-to-Base Breakdown 
Voltage for dc collector ma. 
= -0.05, emitter current . 0. BVuo -105 - volts 

DC Emitter-to-Base Breakdown • Voltage for dc emitter ma. . 
-0.05, collector current = 0. BVE80 -50 - volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= -5, dc base ma. = -0.25 . . . V(sat) - -0.4 volt 

DC Collector-to-Emitter 
Saturation Voltage for dc • collector ma. = -5, dc base 
ma. = -0.25   Vc E(set) - -0.35 volt 

DC Collector-Cutoff Current Ics0 
for emitter current 0, dc 
collector-to-base volts = 

-2  5   -14 p.a 

-150  -50 µa 
-.DC Collector Current for dc 

collector-to-emitter voltage 
= -105, base short-circuited 

m to emitter  ICES - -600 a 
DC EMitter-Cutoff Current 

for dc emitter-to-base volts 
= -50, collector current = 0. . 1E80 -50 ma 

DC Forward-Current Transfer Ratio 
for dc collector-to-emitter 
volts = -0.35, dc collector 
ma. - -5  hFE 20 - 

Small-Signal Short-Circuit 
Forward-Current Transfer Ratio 
for dc collector-to-emitter • volts . -6, dc collector ma. 
-1, frequency ( kc) = 1  hre 20 - 

Thermal Resistance: 
Junction-to-free air   eJFA - 0.5 °C/mw 

Thedc collector-to-emitter reach-through voltage is determined by con-
necting a high- impedance voltmeter (11 megohms or greater) between the 
emitter and base, andmeasuring the co 1 lector-to-basevoltagewhich causes 
the emitter to assume an emitter-to-base floating voltage of -1 volt. 

-.Indicates a change. 

• 

• 
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2N398A  

OPERAT INO CONS I DERAT I ON S 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

RADIO CORPORATION OF AMERICA DATA 2 

Semiconductor & Materials Division Somerville, N. J. 8-62 





2N398A 

Transistor 
GERMANIUM P- N- P ALLOY-JUNCTION TYPE 

For " On-Off" Control  Applications 

GENERAL DATA 

Mechanical: 

Oper,,.tino Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maxinum Diameter  0  370" 
Dimensional Outline   JEDFC No.T0-5 
Case  Welded, Metal 
Seal, Hermetic 
Leads, Flexible   
Mininum length 
Or:entation and diamete-

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
Lead 2- Base 

3 
1  5" 

See Dimensional Dianne 

Lead 3 - Col I ector 

SWITCHING SERVICE 

Fordirect high-voltage control of "on-off"devices such 
as neon indicators, relays, incandescent- lamp indica-
tors, and indicating counters cf electronic computers 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASF VOLTAGE: 
With emitter open   -105 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  -105 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   -50 max. volts 

COLLECTOR CURRENT   -200 max. me 

EMITTER CURRENT 200 max. ma 
TRANSISTOR DISSIPATION:* 

At free-air temperature of 
25° C or below  150 max. mw 

FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to +100 °C 

LEAD TEMPERATURE: 
For 3 seconds maximumb  250 max. °C 

See accompanying Rating Chart. 

Measured 1/16 . ± i/g2 down rron, seating plane. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N398A 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Free- air temperature of25°C. 

Min. Mar. 

DC Collector-to-Emitter 
Reach-Through Voltagec  VRT -105 volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= - 5, dc base ma. = 0.25. . . .VBE isat) 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. = -5, dc base 
ma. = -0.25  VCE(Satl 

DC Collector-Cutoff Current 1CBO 

for dc emitter ma. = 0, dc 
collector-to-base volts = 
-2 5  - -14 ma 
-105.  -50 µa 

DC Emitter-Cutoff Current for 
dc emitter volts = -50, dc 
collector ma. - 0   1E80 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts = -0.35, dc collector 
ma - -5  hFE 20 

Small-Signal Current Transfer 
Rat;o for dc collector-to-
emitter volts = -6, dc 
collector ma. - - 1  hie 20 

Thermal Resistance: 
Junction-to- free air  9 J- FA 0.5 °C/mw 

• 

-0.4 volt e 
-0.35 volt 

-50 µa 

C The dc collector- to-emitter reach- through voltage is determined by con-
necting a high- impedance voltmeter its megohms or greater) between the 
emitter and base, and measuring the collector- to- base voltage which causes 
the emitter to assume an earlier- to- base floating voltage of - 1 volt. 

• 

• 

• 
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2N398A 

JEDEC No.70-5 

.370" MAX. 
— .335" MIN.  

DIA 

.335' MAX. 

.305 MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1) 

.009" TO2 
.125" 

DETAILS OF OUT-
LINE IN THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 
EYELETS 

OUTSIDE 
CORNER 
RADII N, 45" 

.007" MAX. 

.03e MAX. 

.028" MIN. 

0 0 
.200" 

(NOTE 4) 

—1.10o" 

.045" MAX. 

.029" MIN. 
INDEX TAB- (NOTE 3) 92CS-10190R4 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 
THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL NOT 
EXCEED 0.010", 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DIAMETER ! SNOT CONTROLLED. 

NOTE 3: MEASURED FROM MAX I MUNI DIAMETER OF THE ACTUAL DEVICE. 

NOTE 4: LEADS HAVING MAXIMUM DIAMETER 10.019) MEASURED 

IN GAUGING PLANE OF 0.054" + 0.001" - 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 

TI-EiR TRUE LOCATIONS RELATIVE TO A MAXIMUM-WIDTH TAB. 

.260" MAX. 

.240" MIN. 

SEATING PLANE 

1.5" 
MIN. 

3 LEADS 
.019"MAX. 
.016" MIN. 

DIA. 
(NOTE 2) 

.100" 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N398A 

RATING CHART 
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2N398B 

Transistor 

• GERMANIUM P-N- P ALLOY-JUNCTION TYPE 

For " On-Off" Control Applications in 
Industrial and Military Equipment 

The 2N398B is Unilaterally Interchange-
able with Types 2N398 and 2N398A 

• GENERAL DATA 

Mechanical: 

Dimensions  See Outline TO- 5 in General Section 
Terminal Diagram: BOTTOM VIEW 

• Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 -Coll ector 

SWITCHING SERVICE 

For direct "on- off" control of high- voltage, low- power 
devices such as neon indicators, relays, incandescent- lamp 
indicators, and indicating counters of electronic computers 

Maximum and Minimum Ratings, Absotute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   \ice() -105 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base short-circuited 
to emitter  VCES -105 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEDO -75 max. volts 

COLLEC-OR CURRENT   lc -200 max. ma 
EMITTER CURRENT   IE 200 max. ma 
TRANSISTOR DISSIPATION: PT 

At free-air temperatures: 
From -65° to 25° C  250 max. mw 
Above 25° C  Derate linearly 3.33 mw/ °C 

TEMPERATURE RANGE: 
Operating   TOPR -65 to100 °C 
Storage   TSTG -65 to100 °C 

LEAD TEMPERATURE:* 
For 10 seconds maximum  TL 250 max. °C 

à measured 1/16. t 1/32. along lead down from seating ° lane. 

RADIO CORPORATION OF AMERICA DATA I 
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2N398B 

ELECTRICAL CHARACTERISTICS 

Unless otherwise sPecified, free—air temPerature = 25° C • Min. Max. 
DC Collector-to-Emitter 

Reach-Through Voltageb . . . . VRT -105 volts 
DC Collector-to-Base Breakdown 
Voltage for dc collector ma. 
. -0.025, emitter current . 0 . BVc flo -105 volts 

DC Emitter-to-Base Breakdown 
Voltage for dc emitter ma. = 
-0.05, collector current = 0. . BV E80 -75 volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= -5, dc base ma. .-0.25 . . . V(sat) -0.3 volt 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. . -5, dc base • ma. = -0.25  VcE(sat) - -0.25 volt 

DC Collector-Cutoff Current: Ice) 
With dc collector-to-base 

volts = -2.5, emitter 
current - 0  -6 ma 

With dc collector-to-base 
volts . -105, emitter 
current = 0, free-air 
temperature = 
25° C  -25 ma 
710   -300 ma 

DC Collector Current for dc 
collector-to-emitter voltage 
= -105, base short-circuited 
to emitter   ICES -300 ma 

DC Collector Current for dc 
collector-to-emitter volts 
= -55, base-to-emitter 
resistance ( ohms) = 10000 . IcER 300 ma 

DC Emitter-Cutoff Current 1E80 -  
for collector current = 0, 
dc emitter-to-base volts 
-2.5   -6 ma 
-75  -50 ma 

DC Forward-Current Transfer 
Ratio for dc collector-to-
emitter volts = -0.25, dc 

• collector ma. - -5   hFE 20 - 
Small-Signal Short-Circuit 

Forward-Current Transfer Ratio 
for dc collector-to-emitter 
volts . -6, dc collector ma. = 
-1, frequency ( kc) . 1 . . . • hfe 40 - 

The dc collector—to—emitter reach—through voltage is determined by con— 
necting a high— Impedance voltmeter ( II megohms or greater) between the 
emitter and base, andmeasuringthecollector—to—basevoltagewhich causes 
the emitter to assume an emitter—to—base floating voltage of —1 volt. 

• 

RADIO CORPORATION OF AMERICA 
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2N398B 

Nin. Max. e Small-Signal Short-Circuit Forward-
Current Transfer Ratio Cutoff 
Frequency for dc collector-to-
base volts = -6, dc emitter 
ma. - 1   

Thermal Resistance: 
Junction-to-free air  

fhfb 1 

BJFA 

Mc 

0.3 °C/mw 

PERFORMANCE TESTS AND SPECIAL RATINGS 

This transistor type is tested In strict accordance with 

rigid procedures conforming to the environmental, life, and 

mechanical requirements of Military Specification M1L-S-195008. 

Moisture Resistance: 

This test is performed on a sample lot of transistors 

from each production run. The transistors are subjected to 

temperature cycling during this moisture- resistance test to 
provide alternate periods of condensation and drying. In-

creased effectiveness is also obtained by the use of a high 

temperature which intensifies the effects of humidity. At 

the end of the test, the transistors in the sample lot are 

required to meet the limits for 8V E go, 8VEgo, and hFE as 

shown under Characteristics EndPoint Values. 

Salt Atmosphere: 

This test is performed on a sample lot of transistors 

from each production run. The transistors are placed In a 

testchamberthrough whicha salt atmosphere fog ( at a tempera-

ture of 35° Cl is passed for 24 + 2 - 0 hours. The fog con-

centration and velocity are adjusted so that the rate of salt 
deposition in the test area is 10000 to 50000 mg/meter 2/day. 

At the end of the test, the transistors in the sample lot are 

required to meet the limits for 8VE80 , BV Ego , and hFE as 

shown under Characteristics Endpoint Values. 

Temperature Cycling: 

Cycles of Intermittent Operation  10 min. cycles 
This test is performed on a sample lot of transistors 

fromeachproduction run. The transistors undergo 10 tempera-

ture cycles from -65 t 3° C to + 100 t 3° C. At the end of 

the test, the transistors in the sample lot are required to 

meet the established limits for logo and hFE as shown under 

Characteristics Endpoint Values. 

Thermal Shock: 

Temperature Extremes  +100 to 0 °C 
This test isperformed on a sample lot of transistors from 

each production run. The transistors are completely immersed 

in water at a high temperature 1100 t 3° Cl for not less than 

15 seconds and then are Immediately plunged into water at a 
low temperature 10 t 3° Cl. At the end of the test, the 

transistors in the sample lot are required to meet the limits 

for ice() and hFE as shown underCharacteristics Endpoint Values. 

RADIO CORPORATION OF AMERICA 
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Operating Life Performance: 

This test is performed on a sample lot of transistors 

from each production run. The transistors are operated at a 

transistor dissipation of 150 mw ( with Vcc = - 100 vi in the 

accompanying Operating-Life Test Circuit, and at a free-air 

temperature of 25 t 3° C. At the end of 1000 hours, the 

transistors in the sample lot are required to meet the limits 

for IC80, hFE, BVEB0, and BVEBoasshown under Characteristics 
Endpoint Values. 

Storage Life Performance ( High Temperature): 

This test is performed on a sample lot of transistors from 

each production run. The transistors are placed in a chamber 

at a temperature of 100 t 3° C for a period of 1000 hours. 

At the end of 1000 hours, the transistors in the sample lot 

are required to meet the limits for 1c60. hu, BVcimandBVE80 
as shown under Characteristics Endpoint Values. 

Constant Acceleration: 

Centrifugal Acceleration  10000 max. 
This test is performed on a sample lot of transistors 

from eachproduction run. The transistors are rigidly mounted 

with suitable protection forthe leads. A centrifugal accelera-
tion of 10000 g is applied to the transistors for one minute 

in each of the orientations XI, Y1, and Zi. The acceleration 

is increased to 10000 g in not less than 20 seconds and then 

decreased gradually to zero In not less than 20 seconds. At 

the end of the test, the transistors in the sample lot are 

requlredto meet the limits for BVseo, 8VE8o, and hFE as shown 

under Characteristics Endpoint Values. 

Lead Fatigue: 

Two leads of each transistor in the sample lot are sub-

jected to a pull of 16 t 1 ounces for three 90° arcs of the 

case ( movement of the case, without torsion, to a position 

perpendicular to the pull axis and return to normal). All 

arcs on a single lead are In the same direction and in the 

same plane. The lead under test is restricted so that the 

bend starts 3/32 t 1/32 inch from the case. Breakage of one 

or more of the leads under these test conditions constitutes 

failure. 

Shock: 

Impact Acceleration   1500 max. 
This test is performed on a sample lot of transistors from 

each production run. The transistors are rigidly mounted with 

suitable protection forthe leads. An impact of 1500 g maximum 

is applied to the transistors by means of an impact testing 

machine. During this test, the transistors are subjected to 

flve blows each with an acceleration of 1500 g and a duration 

of approximately 0.5msec, in each of the orientations XI, Y1, 

Y2, and 21. At the end of the test, the transistors in the 

sample lot are required to meet the limits for e cB0 , EIVE8o, and 

FI FE as shown under Characteristics Endpoint Values. 

RADIO CORPORATION OF AMERICA 
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Solderability: 

•  

This test is performed on a sample lot of transistors from 
each production run. The transistor leads are immersed in a 

flux composed of 25% ( by weight) water-white resin and 75% 

isopropyl alcohol 190%) for a minimum of 5 seconds and then 

are dipped into molten solder ( 60% tin, and 40% lead, at 230 

t 5° Cl for 5 t 1/2 seconds. At the end of the test, the 
transistors in the sample lot are required to meet the limits 0 fo , BV",. BV E80 , and ht as shown under Charactertstics 

Endpoint Values. 

Variable-Frequency Vibration Performance: 

loo PO 2000 PPS at a Constant Peak Acceleration of 20 g 

This test is performed on a sample lot of transistors from 

each production run. The transistors are rigidly mounted on 

a vibration platform and subjected to vibration in each of the 

orientations XI , Y1, and 21 over a frequency range of 100 to 

2000 cycles per second with approximately logarithmic varia-

tion of frequency and a constant peak acceleration of 20 g. 

The entire frequency range from 100 to 2000 cycles per second 

is covered in not less than four minutes. At the end of the 

test, the transistors in the sample lot are required to meet 

the limits for ecao, BVE00, and hFE as shown under Character-
istics EndPoint Values. 

Vibration Fatigue: 

Vibrational Acceleration   20 max. 

This test isperformed on a sample lot of transistors from 

each production run. The transistors are supplied with the 

required test voltages while rigidly mounted on a vibration 

platform. The transistors are then subjected to a simple 

harmonic motion at any single frequency between 40 and 100 

cycles per second with a constant peak acceleration of 20 g. 

The vibration is applied for 32 hours minimum in each of the 

orientations XI, T 1, and 21 ( for a total time of 96 hours 
minimum). At the end of the test, the transistors are required 

to meet the limits for Ice° and ht as shown under Character-
istics EndPoint Values. 

CHARACTERISTICS ENDPOINT VALUES 

Characteristic 

Test 

Conditions 

LiNtTS 

Min. Max. Units 

ICB0 VCB = -2.5 volts _ -10 ma 

IE = 0 

h FE VcE = -0.25 volt 15.5 _ 

IC = -5 ma 

INceo lc = -25 me -90 _ volts 
IE = 0 

BVE6o 1E = -50 ma -60 - volts 

tc = 0 

RADIO CORPORATION OF AMERICA 
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OPERATING—LIFE TEST CIRCUIT 

6800 
OHMS 

VEE.12 V 

TYPE 
2N3988 

6800 
OHMS 

Vcc.100 V 

92CS - 11809 

• 

• 
OPERATING CONSIDERATIONS 

It Is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 010 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 
and damage the transistor. 

RADIO CORPORATION OF AMERICA 
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Transistor 

GERMANIUM P-N- P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3 -col lector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Ilaxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With dc emitter-to-base volts = -1. -24 max. volts 
EMITTER-TO-BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:a 

At ambient temperature of 25° C or below. 150 max. mw 
At ambient temperature of 55° C   75 max. mw 
At ambient temperature of 71° C   35 max. mw 

AMBIENT TEMPERATURE RANGE: 
Operating   -65 to +85 °C 
Storage   -65 to +100 °C 

LEAC TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

111) a See accompanying Rating Chart and also transistor-DtssipationRating Chart 
irr General Section. 

-.—Indicates a change. 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
ambient temperature of 25° C unless otherwise specified 

Nin. Typical Max. 

DC Collector Break-
down Voltage for dc 
collector ma. = 
-0.02, dc emitter 

DC Punch-Through volts e 
ma. - 0   BVCB0 -25 -40  

Voltage for dc 
emittervolts= -1 . 4 -24 -40 volts 

DC Emitter Breakdown 
Voltage for dc 
emitter ma. = -0.02, 
dc collectorma. = O. BVEBO -12 -35 

DC Collector-to-
Emitter Saturation 

Voltage: vcE(sat) 
With dc collector 

ma. a -12, dc 
basema. = -0.4. -0.1 -0.15 volt 

With dc collector 
ma. = -24, dc 
base ma. = -1 . - -0.12 -0.2 volt 

DC Base-to-Emitter 
Saturation Voltage: VBE( sat) 
With dc collector 

ma. = -12, dc 
base ma. = -0.4 -0.25 -0.35 volt 

With dc collector 
ma. = -24, dc 
base ma. = -1 . - -0.32 -0.4 volt 

OC Collector-Cutoff 1 C80 
Current for dc col-
lector volts = -12, 
dc emitter ma. = 0, 
ambient temperature= 
25° C   -2 -5 ma 
80° C   -45 -90 ma 

DC Emitter-Cutoff 
Current for dc emit-
ter volts = -2.5, 
dccollectorma. = O. 1E130 -1 ma 41) 

Collector-to-Base 
Capacitance for dc 
collectorvolts= 
-6, dc collector 
.ma. - 0   Cob 12 20 

• 

vol ts 

11, 

• 
Indicates a change. 
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DC Current Transfer Ratio: hFE 
Aith dc collector-to-
emitter volts = -0.2, dc 
collector ma. = -24. . . . 24 40 - 

With dc collector-to-
emitter volts = -0.15, dc 
collector ma. = -12. . . . 30 50 - 

Alpha-Cutoff Frequency for 
dc collector volts = -6, 
dc collector ma. = -1. . . . fat) 4 13 Mc 

Stored Base Charge for dc 
collector ma. = -10, dc base 
ma - -1   Qs 800 1400 icoulombs 

Therm] Time Constant  r1 10 - msec 
Thermtl Resistance: 
Junction-to-free air . . . . RT - 500 °C/watt 

PERFORMANCE TESTS 

This transistor type is tested in accordance with Military 

Specification MIL-S-195006. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into cr disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flextble leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

...—Indicates a change. 
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JEDEC No.T0-5 

_AL_ 
.009"TO j 

.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING 
EYELETS 

INDEX 
TAB 

.03I" 
i.003" 

.370" MAX. 
.290" MIN 

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

no 
.200"t.010" 

14— DIA. 

.029"MIN. 

.260" MAX. 
.200"M IN . 

1 CASE SEAT 
1.5" 
MIN. 

3 LEADS 

.017" °° 4• 2"DIA 
—.001" • 

(NOTE 2) 

—BASE 

COLLECTOR 

92CS-10190R1 

MOTE I: THE DIAMETER IN THIS ZONE ISCONTROLLED FOR AUTO-

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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RATING CHART 

MMMMMMMM mummummimma  
mow  

1 gamma  maw mom 
MMMMMMM MROMMIMMIIM MMMMMMMM BM MMMMM MUM 

a 

-75 -50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE--.0 

92CS-10907RI 

Tbe following curves give the maximum and/or minimum 
characteristics values for this transistor. These 
curves were obtained from transistors at the extremes 
of the characteristics range in a 25-unit sample 
taken from a large number of production runs. 
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2N404 

MAXIMUM CHARACTERISTICS 

COMMON- EMITTER CIRCUIT, 
BASE INPUT. 

A: COLLECTOR MILLIAMPERES (Lc) = - 12, 

BASE MILLIAMPERES (IB) - 0.8 

B: COLLECTOR MILLIAMPERES (lc) - 24, 

BASE MILLIAMPERES (1.13) = - 2 

-100 -50 0 50 
AMBIENT TEMPERATURE— °C 

92C5-10895R1 

COMMON- EMITTER CIRCUIT, 
BASE INPUT. 

A: COLLECTOR MILLIAMPERES(IC)= 
BASE MILLIAMPERES (IB)= -0.8 

B COLLECTOR MILLIAMPERES (Ic)= -24, 
BASE MIL LIAMPERES (Ig)=-2 

-50 0 50 
AMBIENT TEMPERATURE— °C 

92CS-10889R1 
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MINIMUM CHARACTERISTICS 
COMMON- EMITTER CIRCUIT, BASE INPUT. 

AMBIENT TEMPERATURE (sC)=25 

0 -0.2 -0.4 - 0.6 

MINIMUM BASE - TO-EMITTER VOLTS (VBE ?AIN) 

- 0.8 

92C S -10888R1 

MAXIMUM CHARACTERISTICS 
COMMON-EMITTER CIRCUIT. BASE INPUT. 

AMBIENT TEMPERATURE ( c)= 2s 

BB  u. BBB 

à • 

•••,, 

- 0.2 -0.4 -0.6 -0.8 

MAXIMUM BASE-TO- EMITTER VOLTS (VBE MAX ) 

92CS - 10887RI 
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2N404 
MINIMUM DC-CURRENT-

TRANSFER-RATIO CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE r0=25 

II I 
f 

-40 -80 
COLLECTOR MILLIAMPERES (IC) 

-I20 

92CS-1089IRi 

MAXIMUM 
STORED-BASE-CHARGE CHARACTERISTICS 
6000 

I) 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (eC)=25 

11 

1.42 

<U4000 
m-
1 

IOCIL CLQ 

COL 
2 X 
< 

C‘')20 
<IQ 

w 

 0 5   

-10 

• 

-20 -40 , 
COLLECTOR MILLIAMPERES (IC) 

-60 

92C5-10892Ri 
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MAXIMUM CHARACTERISTIC 
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• 
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REVERSE-BASE-CURRENT CHARACTERISTICS 
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COMMON BASE CIRCUIT,EMITTER INPUT 
COLLECTOR-TO-BASE VOLTS (VcB).-I2   

EMITTER-TO-BASE VOLTS ( VEB) 

(REVERSE BIAS).- 0.5 

woonit )1•/` 

P•`-' 
-ce>c 

---------... 
-50 0 50 

AMBIENT TEMPERATURE — °C 

92C5-10884RI 
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2N404 
COLLECTOR-CUTOFF-CURRENT 

CHARACTERISTICS 
COLLECTOR-TO-BASE 
EMITTER OPEN. 

VOLTS (VCB).-I2.5 

tel'eee 
-..''....'..7....**.............-.....--'77" 
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-50 o 50 
AMBIENT TEMPERATURE—*C 

100 

92C5-10885R1 
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• 

• 
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• 
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Transistor 

GERMANIUM P-N-P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter. . . . . See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emi t ter 

Lead 2- Base 

Lead 3-Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxlmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -40 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With dc emitter-to-base volts = -1. -35 max. volts 

EMITTER-TO-BASE VOLTAGE   -25 max. volts 
COLLECTOR CURRENT   -150 max. ma 
EMITTER CURRENT   150 max. ma 
TRANSISTOR DISSIPATION:* 

At ambient temperature of 25° C   150 max. mw 
At ambient temperature of 55° C   90 max. mw 
At ambient temperature of 71° C   60 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65to +100 °C 

LEAD TEMPERATURE: 
For immersion in molten solder 
for 10 seconds maximum  255 max. Oc 

In 
enceormaPlanielcntgi g,áting Chart and also Trans istor-D iss {Potion Rating Chart 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and am-
bient temperature of 250 C unless otherwise specified 

Min. Typical Max. 

DC Collector Breakdown 
Voltage for dc col-
lector ma. = -0.02, 

• 
dc emitter current = 0. BVc80 -40 volts 

DC Emitter Breakdown 
Voltage for dc emitter 

111, ma. = -0.02, dc col-
lecte. , current . 0. . . BVEBO -25 volts 

DC Punch-Through Voltage 
for dc emitter volts 
- -1  Vu  -35 volts 

DC Base-to-Emitter Sat-
uration Voltage: VR, 
For dc collector ma. = --( sat) 
-12, dc base ma. 
-0  4   -0.35 volt 

For dc collector ma. = 
-24, dc base ma. = 
-1  -0.4 volt 

DC Collector-to-Emitter 
Saturation Voltage: VCE(sat) 
For dc collector ma. = 

-12, dc base ma. = 

-0  4   -0.15 volt 
For dc collector ma. 
-24, dc base ma. 
-1  -0.2 volt 

Stored Base Charge ( See 
accompanying Test Cir-
cuit)  05 1400 µµcoulombs 

DC Collector-Cutoff Cur- I co 
rent for dc collector 
volts u - 12, dc emit-
ter current . 0, am-
bient temperature of: 

25° C   -5 µa 
80° C   -90 ma 

Alpha-Cutoff Frequency 
for dc collector volts 
= -6, dc collector ma. 

4 MC 
DCCurrentTransferRatio: h FE 

For dc collector-to-
emitter volts . 
-0.15, dc collector 
ma. = -12   50 

For dc collector-to-
emitter volts = 
-0.2, dc collector 
ma. = -24   21 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Collector-to-Base Capac-
tance for dc collector 

volts . -6, dc emitter 
current = -1, frequency 
(Mc) = 2  C.p - 20 Pilf 

Thermal Time Constant .   2-1 - 10 - msec 
Thermal Resistance: 
Collector junction to 
free ambient air. . . . RT 500 °C/watt 

OPERATING CONSIDERATIONS 

!t is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct ex-
cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass seals of the leads 
and damage the transistor. 

This transistor is intended for use in single-side printed 

circLit boards and in conventional wire- in type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in orinted-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

deviLe made of good dielectric material to prevent the solder 
from shorting the leads to each other or to the board. 

STORED- BASE-CHARGE TEST CIRCUIT 

0-250µµt 

OV. 5600 
INPUT r OHMS 

560 
OHMS 

TO 
OSCILLOSCOPE 

92CS-H042RI 

Q: Transistor type 26404A 

CMP) RADIO CORPORATION OF AMERICA le Semiconductor & Materials Division Somerville, N. J. 
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JEDEC No.T0-5 

.370" MAX. 
.290" MIN . 

IA. 

.335" MAX. 

.290" MIN. 
DIA. 

.009" TO/ 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

L E AD 90. 
INSULATING--
EYELETS 

EMITTER---

INDEX 
TAB 

.031" 
1.003" 

0 0 
.200"t.010" 

DIA. 

.029"m IN. 

.260" MAX. 
.200"M1N. 

/ CASE SEAT 

1.5" 
MIN. 

90" 

3 LEADS 

.017" 4.•°°eDIA 

(NOTE 2) 

--BASE 

COLLECTOR 

92C5-10190RI 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO-
MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Max .mum Length ( Excluding flexible leads) 
Max:mum Diameter 
Case  

2N404 

JUNCTION TRANSISTOR 
GERMANIUM F-N-P ALLOY TYPE 

For "on-off" control appltcattons 

V 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0   250" 
0   360" 
Metal 

Envelope Seals Hermetic 
Leacs, Flexible   3 
Wnimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

LL Iv: 1- Emitter 

Leal 2- Base 

SWITCHING SERVICE 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE   
COLLECTOR-TO-EMITTER VOLTA'E 
EMI1TER-TO-BASE VOLTAGE   
COLLECTOR CURRENT   
EMITTER CURRENT   
COLLECTOR DISSIPATION (See Rating Chart): 

At imbient temperature of 25r" C   

Lead 3 - Col 1 ec tor 

-25 max. volts 
-24 max. volts 
-12 max. volts 

-100 max. ma 
100 max. ma 

120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At lmbient temperature of 71° C   10 max. mw 

AMBIENT TEMPERATURE ( During operation). 85 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to the base and 
ambient temperature = 25° C. unless otherwise specified 

Typical Range Values 
Values Min. Max. 

DC Collector Breakdown 
Vcltage with dc 
ccllector current 
= -20 ga, dc emitter 
curr,..nt - 

DC Collector Cutoff 
Current with dc 
collector voltage 
= - 12 volts, dc 
enitter current = 0 . 

-40 

-2 

-25 

- -5 ea 

TENTATIVE DATA 1 SEMICONDUCTOR DIVISION 
RADIO CORPODASION OF AMERICA. SOMERVIILE. NEW JERSEY 



2N404 

JUNCTION TRANSISTOR 

DC Collector Cutoff 
Current with dc 
collector voltage 
= -12 volts, dc 
emitter current 
= 0, and ambient 
temperature = 800 C 

DC Emitter Breakdown 
Voltage with dc 
emitter current 
= -20 pa, dc col-
lector current = 0 

DC Emitter Cutoff 
Current with dc 
emitter voltage 
= -2.5 volts, dc 
collector current 
- 0  -1 

DC Collector-to-
Emitter ( Punch-
Through) Voltage*. -40 

DC Collector-to-
Emitter Saturation 
Voltage with dc 
collector current 
= -12 ma., dc base 
current = 0.4 ma.. -0.10 

DC Base-to-Emitter 
Saturation Voltage 
with dc collector 
current = -12 ma., 
dc base current 
= -0.4 ma  -0.25 

OC Collector-to-
Emitter Saturation 
Voltage with dc 
collector current 
. -24 ma., dc base 
current = 1 ma.. . -0.12 

DC Base-to-Emitter 
Saturation Voltage 
with dc collector 
current = -24 ma., 
dc base current 
= 1 ma.  -0.32 

TyPical 
Values 

Range Values 
Mtn. Max. 

-45 

-35 

*: See next page. 

4-58 SEMICONDUCTOR DIVISION TENTATIVE DATA 1 

- -90 th 

—12 volts 

- -2.5 

-24 volts 

- -0.15 volt 

— —0.35 volt 

—0.2 volt 

-0.4 volt 
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2N404 

JUNCTION TRANSISTOR 

Stored Base Charge 
with dc collector 
current = -10 ma., 
dc base current 
= 1 ma.  

Alpha-Cutoff Fre-
quency with dc 
collector voltage 
= -6 volts, dc 
emitter current 
= 1 Ma.  

Collector Capaci-
tance with dc col-
lector voltage = 
-6 volts, dc 
emitter current = 0. 

Junction Temperature 
Rise ( In free air) . 

TyPical 

Values 

Range Values 

Min. Max. 

800 

12 

12 

0.28 

- 1400 pcoulombs 

4 Mc 

- 20 ppf 

- 0.35 °C/mw 

* The dc collector- to-emitter ( punch-through) voltage may be determined by 
connecting a high- impedance voltmeter ( 11 megohms or greater) between 
the emitter and base and measuring the collector- to-base voltage which 
causes the emitter to assume an emitter- to-base floating voltage of 
-1 volt. In making this test, care must be taken not to exceed the 
maximum collector-to-base voltage rating. 

OPERATING CONSIDERATIONS 

The 2N404 should not be connected into or disconnected 

from circuits with thepower onbecause high transient currents 
may cause permanent damage to the transistor. 

The flexible leads of the 2N404 are usually soldered to 

the circuit elements. Soldering of the leads may be made close 

to the glass stem provided care is taken to conduct excessive 

heat away from the lead seal. Otherwise, the heat of the 

soldering operation wil crack the seals of the leads and 

damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N404, the temperature of the solder 

should not exceed 2303 C for a maximum immersion period of 
10 seconds. 

4-58 SEMICONDUCTOR DIVISION TENTATIVE DATA 2 
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2N404 

JUNCTION TRANSISTOR 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250. AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 
OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

4-58 CE-9371R2 SEMICONDUCTOR DIVISION 
RADIO CORPORATION Of AMERICA, SOMERVILLE. NEW JERSEY 



2N404 e 

COLLECTOR-DISSIPATION RATING CHART 
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2N4O4 
RANGE OF COLLECTOR CHARACTERISTICS 

For Switching Applications 
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2N405 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For audio-frequency driver-amplifier applications 

The 2N4o5 is the same as the 2N4o6 except for the following 
items: 

Mechanical: 

Max:mum Overall Length 0  697" 
Max:mum Seated Length 0  495" 
Max,mum Diameter 0  260" 
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4 - Collector 

Kn 2- Base 

OPERATING CONSIDERATIONS 

The 2N405 should not be connected into or disconnected 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 

4 
SEMICONDUCTOR DIVISION 

RADIO CORPORATION OF AMERICA, SOMERVIllE, NEW JERSEY 
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2N405 

JUNCTION TRANSISTOR 

METAL CASE 

SMALL- ROUND 
LI NOTE TRAR 
3- PIN BASE 

JETEC N2E3-25 

.260"MAX. DIA. -

.048" 6.007" 

EMITTER-. 

BA 

.240« 
MAX. DIA. 

4 

1 

A95" 
MAX. 

.120" 
MAX. 

-.. - 

.187" 
*DI5" 

1  

.192" 6.007" 

COLLECTOR 

.697" 
MAX. 

3 TINNED PINS 

.017" f•  DIA 
-.001 ' 

F4-.048" 6.007" 

PIN- SPACING TOLERANCES ARE NOT CUMULATIVE 

92CS-8550R3 
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2N406 
JUNCTION TRANSISTOR 

GERMANIUM P—N—P ALLOY TYPE 

For audio-frequency driver-amplifier applications 

GENERAL DATA 

Electrical, At Ambient TemPerature of 25° C: 

Maximum DC Collector Cur-ent for 
dc collector-to-basevoltageof 
-12 volts with emitter onen  -14 pa 

t!x;murn DC Emitter Current for 
dcemitter-to-basevoltage of 
-2.5voltswithcollectoronen   -14 pa 

Mechanical: 

Operating Position  Any 
!!ax'mum Length ( Excluding flexible leads)   0.405" 
Maximum Diameter    0.240" 
Dimensional Outline JETFC No.T0-1 
Cas ,   Metal 
Envelope Seals  Hermetic 
Leads, Fiexible  3 
M'nimum ' ength   1.5" 
Orientation and diameter  See Dimensional Outline 

BOTTOL4 VIEW 

Lead 1- Emitter 

Load 2- Base 

Lead 3-collector 
(Adjacent 
to red dot 
on side of 
case) 

AUDIO-FREQUENCY DRIVER-AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE ( DC + Peak AC) . -20 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE ( DC + Peak AC). -18 max. volts 
EMITTER-TO-BASE VOLTAGE ( DC + Peak AC) . . -2.5 max. volts 
DC CCLLECTOR CURRENT   -35 max. ma 
DC EMITTER CURRENT   35 max. ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C . . . . 150 max. mw 
At ambient temperatJre of 55° C . . . . 50 max. mw 
At ambient temperature of 71° C . . . . 20 max. mw 

AMBIENT TEMPERATURE ( During aneration) . . 71 max. °C 
STCRAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Amblent Temperature of 25° C: 

Common-Emttter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -6 volts 
DC Emitter Current   1 ma 

4-58 SEMICONDUCTOR DIVISION TINTATIVE DATA 1 
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/' JUNCTION TRANSISTOR 

2N406 

Power Gain: 
With load resistance = 8500 ohms, 
and input resistance = 750 ohms   43 db 

Small- Signal T Parameters:* 

DC Collector-to-Emitter Voltage (VcE). -6 volts 
DC Emitter Current ( 1E )   1 ma 
Emitter Resistance ( re)   17 ohms 
Base Resistance ( re)   500 ohms 
Mutual Resistance ( rm)   2.04 megohms 
Collector Resistance ( re )   2.1 megohms 
Current Transfer Ratio tafim   -35 

Small- Signal Hybrid-sr Parameters:" 

DC Collector-to-Emitter Voltage (Vcc). . -6 volts 
DC Emitter Current ( 1E)   1 ma 
Resistance rid,'  120 ohms 
Conductance 9ble   1070 µmhos 
Conductance gce   6.5 pathos 
Conductance gb,e   0.295 µmho 
Capacitance Cue   9430 µµf 
Capacitance Cu e   40 µµf 
Intrinsic Transconductance ( gm )  37500 pathos 

Small- Signal H Parameters: * 

DC Collector-to-Emitter Voltage (Vcc). . -6 volts 
DC Emitter Current ( 15)   1 ma 
Input Resistance, ac outnut circuit 
shorted ( hi)   1115 ohms 

Reverse Voltage Transfer Ratio, 
input circuit open ( hr)   2.93x 10-4 

Forward Current Transfer Ratio, 
ac output circuit shorted ( hf)   35 

Output Conductance, input circuit 
open ( he)   17.2 pathos 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -6 volts 
DC Emitter Current   1 ma 
Frequency at which the current transfer 

ratio drops to 0.707 times its value 
at 1 kc   650 Mc 

* As derived fromcorresponding equivalent circuit shimon under type 251011. 

a Measured at 1 kc. 

OPERATING CONSIDERATIONS 

The 2N406 should not be connected into or disconnected 

from circuits with the power on because high transient currents 
may cause permanent damage to the transistor. 

The flexible leads of the 2N406 are usually soldered to 
the circuit elements. Soldering of the leads may be made 

4-58 SEMICONDUCTOR DIVISION TENTATIVE DATA 1 
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2N406 
vo6 

JUNCTION TRANSISTOR 

close to the glass stem provided care is taken toconduct ex-

cessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N406, the temperature of the solder should 

not exceed 230° C fora maximum immersion periodof ICI seconds. 

.240"MAX. 

• ...... 
- METAL CASE 

.405" 
MAX 

RED DOT 

1.5" 
MIN. 

EMITTER 

3 LEADS 
01.7" 

-.001" • 
(SEE NOTE) 

BASE 

•"— COLLECTOR 

92C5-91413R2 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 
0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DIAMETER ! SNOT CONTROLLED. 

4-.58 
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2N406 

AVERAGE COLLECTOR CHARACTERISTICS 
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2N407 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For large—siénal audio—frequency applications 

The 2/1407 is the same as the 2N4o8 except for the following 

items: 

Mechanical: 

Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter 

0  697" 
0  495" 
0  260" 

Base  Small-Round Linotetr r 3-Pin (JETEC No.E3-25) 

Fin 1 - Emi tter 

Fin 2- Base 

Fir 4-Collector 

OPERATING CONSIDERATIONS 

The 2N407 should not be connected into or disconnected 
frcm circuits with the power on because high transient cur-

rents may cause permanent damage to the transistor. 

In class 8 service, when the 2N407 is operated at ambient 
temperatures other tnan 25° C, the base-to-emitter voltage 

sheuld be reduced or increased by approximately 0.002 volt 

for each degree the ambient tenperature is above or below 

25 ° C, respectively. When this transistor is operated un-

der varying ambient temperatures, some form of temperature 

compensation may be used in the base-to-emitter circuit to 
hold the operating point constant. 
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2N4C8 
JUNCTION TRANSISTOR 

GERMANIUM P—N— P ALLOY TYPE 
For lare-siénal audio-frequency applications 

GENERAL OATA 

Electrical, At Ambient TemPerature of 

Maximum DC Collector Current for 
(Ic. collector-to-base voltage of 
-12 volts with emitter onen  -14 

Maximum DC Emitter Current for 
clE emitter-to-base vol '...age of 
-2.5voltsviith collector open  -14 pa 

Mechanical: 

Onerating Position  Any 
Maximum Length ( Excluding flexible leads)   0.405" 
Maximum Diameter   0.204" 
Dimensional Outline   
Case 

JETEC No.T0-1 
 Metal 

Envelope Seals   Hermetic 
Leads, Flexible  3 
Minimum length   1.5' 
Orientation and diameter  See Dimensional Outline 

BOTTOM VIEW 

Lead 1 - Emi tter 

Lead 2- Base 

Lead 3-Collector 
(Adjacent 
to red dot 
on side of 
case) 

AUDIO-FREQUENCY AMPLIFIER -- Class 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE  -20 max. volts 
-18 max. volts 

-2.5 max. volts 
COLLECTOR CURRENT  -70 max. ma 
EMITTER CURRENT  70 max. ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C . . 150 max. mw 
At ambient temperature of 55° C . . 50 max. mw 
At ambient temperature of 710 C . . 20 max. mw 

AMBIENT TEMPERATURE ( During operation) 71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient TemPerature of 250 C: 

Common-Emitter Circuit, Base Input 
DC Collector-to-Emitter Voltage  -1 volt 
DC Collector Current   -50 ma 
Large-Signal DC Current Transfer Ratio .   65 

COLLECTOR-TO-EMITTER VOLTAGE 
EMITTER-TO-BASE VOLTAGE  

250e: 

4-58 SEMICONDUCTOR DIVISION TENTATIVE DATA 
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+D. 
2N408 

c/ ce JUNCTION TRANSISTOR 

Typical Push-Pull Operation, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base InPut 

Unless otherwise specified, values are for 2 transistors 

DC Collector-to-Emitter Supply 
Voltage  -4.5 

DC Rase-to-Emitter Voltage .   -0.15 
Peak Collector Current ( Per 

transistor)  -35 
Zero-Signal DC Collector Cur-

rent (Per transistor). . . . -2 
Max.-Signal DC Collector Cur-

rent ( Per transistor). . . . -11.5 
Signal-Source Impedance ( Base 

to base)   1500 
Load Impedance ( Collector to 
collector)   400 

Signal Frequency   1 
Circuit Efficiency   60 
Power Gain   30 
Total Harmonic Distortion. 10 max. 
Max.-Signal Power Output . 75 

OPERATING CONSIDERATIONS 

-9 volts 
-0.15 volt 

-40 ma 

-2 ma 

-13 

1500 ohms 

800 ohms 
1 kc 

69 
33 db 
10 max. 
160 mw 

The 2N408 should not be connected into or disconnected 

from circuits with the power on because high transient cur-

rents may cause permanent damage to the transistor. 

In class 8 service, when the 2N408 is operated at ambient 

temperatures other than 25 0 C, the base-to-emitter voltage 

should be reduced or increased by approximately 0.002 volt 

for each degree the ambient temperature is above or below 

25 0 C, respectively. When this transistor is operated un-

der varying ambient temperatures, some form of temperature 

compensation may be used in the base-to-emitter circuit to 

hold the operating point constant. 

The flexible leads of the 2N408 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry us ing the 2N408, the temperature of the solder should 
not exceed 2300 C for a maximum immersion period of 10 seconds. 

Curves shown under Type 2N109 also apply to the 2N408 
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2N408 

JUNCTION TRANSISTOR 

voc9 

EMITTER 

3 LEADS 
+.002 «DiA 

• -.001 « • 
(SEE NOTE) 

BASE 

COLLECTOR 

92C5-9148R2 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
UETwEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OLTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

4-58 SEMICONDUCTOR DIVISION 
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2N40 

JUNCTION TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For 455-kc intermediate-frequency applications 

The 21109 is the same as the 211420 except for the following 
items: 

Mechanical: 

Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter 

0  697" 
0  495" 
0  260" 

Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

OPERATING CONSIDERATIONS 

The 2N409 should not be connected into or disconnected 

from circuits with thepoweron because high transient currents 
may cause permanent damage to the transistor. 

4-58 
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2N4I0 
JUNCTION TRANSISTOR 

GERMANIUM P—N—P ALLOY TYPE 

For 455 -/oc intermediate-frequency applications 

GENERAL DATA 

Electrical, At Ambient Temperature of 250 C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -10 Pa 
with emitter ooen  -13 volts 

Maxim..m DC Collector Current for 
dc collector-to-base voltage 0f-13 
volts with emitter open  -10 ma 

Maximum DC Emitter Current for 
dc emitter-to-base voltage of -0.5 
volt with collector open   -12 µa 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)   0.405" 
Maximum Diameter   0.240" 
Dimensional Outline JETEC No.T0-1 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter . . . . . .See Dimensional Outline 

BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

INTERMEDIATE-FREQUENCY AMPLIFIER 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   
DC EMITTER-TO-BASE VOLTAGE   
DC COLLECTOR CURRENT   
DC EMITTER CURRENT   
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C  
At ambient temperature of 55° C  
At ambient temperature of 71° C  

AMBIENT TEMPERATURE ( During operation) 
STORAGE-TEMPERATURE RANGE  

-13 max. volts 
-0.5 max. volt 
-15 max. ma 
15 max. ma 

80 max. mw 
35 max. mw 
10 max. mw 
71 max. °C 

-65 to +85 °C 
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2N4I0 

JUNCTION TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage. . . . -9 -9 volts 
DC Emitter Current   0.5 1 no 
Current Transfer Ratio   -45 -48 

Small -Signal Hybrid -Il Parameters: . 

DC Collector-to-Emitter Voltage (VcE ). -9 -9 volts 
DC Emitter Current ( 1E)   0.5 1 ma 
Resistance ¡le i   85 75 ohms 
Conductance gue   425 800 µmhos 
Conductance gce  4.6 8.6 µmhos 
Conductance geic   0.22 0.25 mmno 
Capacitance Cwe   540 1100 pef 
Capacitance Cuc   9.5 9.5 g.uf 
Intrinsic Transconductance ( gm). . 19300 38600 ¿ mhos 
Frequency for unity power 
amplification  13 14 Mc 

Common-Base Ctrcutt, Emttter Input 

DC Collector-to-Base Voltage   -9 -9 volts 
DC Emitter Current   0.5 1 ma 
Current Transfer Ratio'  0.978 0.980 
Frequency at which the current transfer 

ratio drops to 0.707 times its value 
at 1 kc  6.8 6.7 Mc 

Typical Operation, At Ambtent Temperature of 25° C: 

Common-Emitter Circuit, Base Input 
DC Collector-to-Emitter Voltage. . . . -9 -9 volts 
DC Emitter Current   0.5 1 ma 
Input Resistance   1000 500 ohms 
Output Resistance  70000 30000 ohms 
Spot Noise FactorA   4.5 4.5 db 
Maximum Power Gaina  38.8 37.8 db 
Useful Power Gain  28.49 30.4t db 

* As derived from corresponding equivalent circuit shown under type 
211100. 

e This frequency ( figure of merit) may be calculated from the equation 

f . 1 1/ gm 

471 rbb. Ctoc Cb .e 

▪ Measured at 1 kc. 

• Measured in a single- tuned unitateralized circuit matched to the 
generator and toad impedances formaximum transfer of power. Transformer 
insertion losses not included. (unilateralization is a special case 
of neutralization in which the resistive as well as the reactive feed-
back parametersarebalanced out. unilateralizationchangesa oilateral 

• network into a unilateral network). 

W a transformer insertion loss of 10.0 db is included in this figure. 

A transformer insertion loss of 6.6 db is included in the figure. 
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2N410 

JUNCTION TRANSISTOR 

• 

• 

OPERATING CONSIDERATIONS 

The 2N4I0 should not be connected into or disconnected 

from circuits with thepoweron because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N4I0 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N4I0, the temperature of the solder 

should not exceed 230° C for a maximum immersion period of 

10 seconds. 
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2N410 

JUNCTION TRANSISTOR 

TYPICAL 455- KC INTERMEDIATE-FREQUENCY 

AMPLIFIER CIRCUIT 

TO 
CONVERTER 

C2 

R4 
C5 C9 

TO 
SECOND 

DETECTOR 

THE VOLTAGE AT POINT 
AGC R5 •  4 OF TRANSFORMER 

9 VOLTS • T2 AND T3 IS OPPOSITE 
IN PHASE TO THAT AT 

92CS-9473 POINT 2 

NOTE: THE DESIGN OF THIS CIRCUIT PROVIDES STABLE OPERA— 

TION AND INTERCHANGEABILITY OF RCA-2N4 10 TRANSISTORS. 

Cl C6 C10: 220 ppf 
C2: 50 pf 
C3 CO C8: 0.05 pf 
C5: 75 ppf 
C7: 25 of 
C9: 39 ppf 
CII Cl2: 0.1 pf 
RI: 12000 ohms 

Transformer: TI 12 13 
Reflected resistance of primary 

between terminals 2 and 3 
with secondary terminated   206000 29000 10900 ohms 

Reflected resistance of secondary 
with primary terminated   1000 500 1000 ohms 

Turns ratios: 
Terminals I and 9 to terminals 

2 and 1 ..... . . . . . . 1.17 2.48 3.16 
Terminals 1 and 3 to terminals 

4 and 5 .... . . . . . . . 16.8 10.9 10.03 
Terminals 2 and 1 to terminals 

a and 5   14.35 7.62 3.1 
Core Material . . . . . . .. .   Ferrite Ferrite Ferrite 
unloaded Q (mounted in chassis) . 110 61 110 
loaded Q (mounted in chassis) . . 35 35 35 

R2: 0.15 megohm 
R3 R7: 820 ohms 
R4: 560 ohms 
R5: 18000 ohms 
86: 0.1 megohm 
R8: 2000 ohms 
R9: 560 ohms 

Devices and arrangeuents shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 
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2N410 

JUNCTION TRANSISTOR 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

6ETWEEN 0.050" AND 0.25a" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 
OUTSIDEOF THESE ZONES, TIE LEAD DIAMETER IS NOT CONTROLLED. 
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AVERAGE COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT !-• 
AMBIENT TEMPERATURE=25. C 0 
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2N411 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

Por 540- to 1600-he converter appltcattons 

The 0412 is the same as the 2412 excePt for the following 
items: 

Mechanical: 

Maximum Overall Length 0  697" 
Maximum Seated Length 0  495" 
Maximum Diameter 0  260" 
Base  Small-Round Linotetrar 3-Pin (JETEC No.E3-25) 

Pin 1- Emitter Pin 4- Collector 

Pin 2- Base 

OPERATING CONSIDERATIONS 

The 2N4Il should not be connected into or disconnected 

from circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 
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2N411 

JUNCTION TRANSISTOR 

.240" 
MAX. DIA. 

METAL CASE 

SMALL- ROUND 
L I NOTE TRAR 
3 - PIN BASE 

JETEC NRE3- 25 

.260"MAX. DIA. 

.048" ± .007" 

EMI T 

BASE - 

I. 

.120" 
MAX. 

.495" 
MAX. 

.697" 
MAX. 

.192" 6.007" 

COLLECTOR 

3 TINNED PINS 

+.002' 
.017 _ .001 . DIA. 

1.-.048" 6.007" 

PIN - SPACING TOLERANCES ARE NOT CUMULATIVE 

92CS-8550R3 
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2N4I2 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

For 540- to 1600-Ac converter applications 

GENERAL DATA 

Electrical, At Ambient Temperature of 25° C: 

Minimum DC Collector-to-Base Voltage 
for dc collector curent of -10 pa 
with emitter open  -13 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of- 13 
volts with emitter open   -10 

Maximum DC Emitter Current for dc 
emitter-to-base voltage of -0.5 
volt with collector open   -12 Pa 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.405" 
Maximum Diameter   0.240" 
Dimensional Outline JETEC No.T0-1 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter . . . . . .See Dimensional Outline 

BOTTOM VIEW 

Lead 1- Emitter 

Leac 2- Base 

CONVERTER SERVICE 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   
DC EMITTER-TO-BASE VOLTAGE 
DC COLLECTOR CURRENT   
DC EMITTER CURRENT   
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C  
At ambient temperature of 55° C  
At ambient temperature of 71° C  

AMBIENT TEMPERATURE ( During operation) 
STORAGE-TEMPERATURE RANGE  

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

-13 max. volts 
-0.5 max. volt 
-15 max. ma 
15 max. ma 

80 max. mw 
35 max. mw 
10 max. mw 
71 max. °C 

-65 to +85 °C 
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2N412 

JUNCTION TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit Base Input 

DC Collector-to-Emitter Voltage  -9 volts 
DC Emitter Current   0.6 ma 
Current Transfer Ratio °  75 

Small- Signal Hybrid-sr Parameters:* 

DC Collector-to-Emitter Voltage (VEE). • • 
DC Emitter Current ( 1E)   
Resistance rob'  
Conductance we   
Conductance gce  
Conductance gb ,c   
Capacitance Cve   
Capacitance CbiC   
Intrinsic Transconductance ( gm)   
Frequency for unity power amplification   

-9 volts 
0.6 ma 
85 ohms 
480 pmhos 
5.4 /mhos 

0.23 pmho 
650 pef 
9.5 µµf 

22600 pmhos 
16.5 Mc 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -9 volts 
DC Emitter Current   0.6 ma 
Current Transfer Ratio  ° 0  987 
Frequency at which the current transfer 

ratio drops to 0.707 times its value 
at 1 kc  10 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -9 volts 
DC Emitter Current   0.6 ma 
Input Resistance   700 ohms 
Output Resistance  75000 ohms 
RMS Base-to-Emitter Oscillator 

Injection Voltage  100 my 
Signal Frequency   1 Mc 
Useful Conversion Power Gain   32 db 

• Measured at 1 kc. 

* As derived fromcorresponding equivalent circuit shown under type 211100. 

. This frequency ( 1 igure of merit) may be calculated from the equation 

ilTrlirbb• Cb .c CI:0e 

1 gm 

OPERATING CONSIDERATIONS 

The 2N4I2 should not be connected into or disconnected 

from circuits withthepoweronbecause high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N4I2 are usually soldered to 
the circuit elements. Soldering of the leads may be made 
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2N4I2 

JUNCTION TRANSISTOR 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N4I2, the temperature of the solder 

shoLld not exceed 2300 C for a maximum immersion period of 

10 seconds. 

TYPICAL SELF-EXCITED CONVERTER CIRCUIT 

Cl: G.05 e Ct: 2 to 20 euf (variable) 

C2: 0.04 µf RI: 6800 ohms 

C3: 220 mMT 82: 18000 ohms 

Cu: 12 to 230 mmt (variable) R3: 3900 ohms 

C5: 10 to 105 gpf (aria)le) 

T1: RF Transformer; low-loss ferrite core; unloaded Q (mounted in Chas-
sit(. 212 at 1 Mc. Primary: 75 turns of 7/N1 Litz wire space wound 
(spac ing equal to diameter of wire) in single layer and centered on 
core; reflected resistance with secondary terminated, 0.1 megohm; in-
ductance ( approx.), 353 microhenries. Secondary: 4.5 turns of #o.4 
SSE wire wound on ground end of core. 

T2: Oscillator Transformer; low-loss ferrite core; unloaded Q (mounted 
in chassis), 100 at 1455 Nc. Primary: 133 turns of 7/al Litz wire 
between terminals 1 and 2; inductance ( approx.); 207 micronenries. 
Secondary: 10 turns of No.34 SSE wire between terminals 3 and 4; 4 
turns of No.34 55E wire between terminals 5 and 6. 

T1: See next page. 
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2N412 

JUNCTION TRANSISTOR 

T3: IF Transformer; ferrite core; unloaded Q (mounted in chassis), 110 
at 455 Ac; loaded Q ( mountew in chassis), 35 at 455 kc. Turns ratios: 
terminals 1 and 3 to terminals 2 and 3, 1.17; terminals 2 and 3 to 
terminals 4 and 5, 14.35; twrminals 1 and 3 to terminals 4 and 5, 16.8. 
Primary: reflected resistane with secondary terminated, 0.206 megohm. 
Secondary: reflected resistsnce with primary termiaated, 1000 ohms. 

Devices and arrangemerts shown or described herein may 
use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA's patent rights. 

.240" MAX. 
DIA. 

1 
.405" 
MAX. 

Ls" 
MIN. 

1  0 

EMI TTER 

3 LEADS 

017" +*°°2"DIA 

(SEE NOTE) 

1.1 

-- METAL CASE 

RED DOT 

BASE 

COLLECTOR 

.072"t .008" 

92C5-9148R2 

NOTE: THE SPECIFIED / EAD DI AME1ER APPLIES IN THE ZONE 

BETWEEN 0.050" AND O. :: 53" FROM THE BASE SEAL BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, ThE LEAD DI AmETER IS NOT CONTROL LED. 
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2N4I2 

AVERAGE COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT  ••••• •   
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2N414  

Junction Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Medium-Speed Switching Service in Com-
mercial andMilitary Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0 370" 
Dimensional Outline   „WOK No.T0-5 
Case  Welded, Metal 
Seals Hermetic 
Leads, Flexible  3 
Minimum length  1  5" 
Orientation and diamet ,, r See Dimensional Outline 

Terminal Diagram: BOTTOM VIEN 

Lead 1 - Emi t ter 

Lead 2 - Base 

Lead 3- Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, 4bsolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   -30 max. volts 
EMITTER- TO-BASE VOLTAGE   -20 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

Base- to-emitter volts = 1   -20 max. volts 
Base open   -15 max. volts 

PEAK COLLECTOR CURRENT  -400 max. ma 
DC COLLECTOR CURRENT  -200 max. ma 
TRANSISTOR DISSIPATION.a 
AT ambient temperature of 25° C   150 max. mw 
A7 ambient temperature of 55° C   75 max. mw 

AMB.ENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

LEAD TEMPERATURE: 
For immersion in molten 
solder for 10 seconds maximum   240 max. oc 

a See accompanying Rating Chaft. 

ec-1) RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N414 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to the base un-

less otherwtse specifted. Ambient temperature of 25° C. 

Min. Typical Max. 

DC Collector-Cutoff Current 
for dc collector volts 
= -12, emitteropen. . . I c Bo 

DC Emitter-Cutoff Current 
for dc emitter volts = 
-12, collector open . . IE80 

Small-Signal Current 
Transfer Ratio for dc 
collector-to-emitter 
volts = -6, dc emitter 
ma. = 1, frequency of 
1 kc  hfe 

Small-Signal Open-Circuit 
Reverse-Voltage Transfer 
Ratio for dc collector 
volts = -6, dc emitter 
ma. . 1, frequency of 
1 kc  h rb 

Alpha-Cutoff Frequency for 
dc collector volts = -6, 
dc emitter ma. = 1. . . . fob - 8 - Mc 

Small-Signal Short-Circuit 
Input Impedance for dc 
collector volts = -6, dc 
emitter ma. = 1,frequen-
cy of 1 kc  hib - 30 - ohms 

Extrinsic Base Resistance 
for dc collector-to-
emitter volts = -6, dc 
emitter ma. = 1, fre-
quency of 6 Mc rbb' 

Collector-to-Base Capaci-
tance for dc collector 
volts = -6, dc emitter 
marl   Cob 

Power Gain fordc collector- - 
to-emitter volts = -6, dc 
emitter ma. = 1, frequen-
cy of 1.5 Mc  PG 

Noise Factor for dc collec-
tor-to-emitter voltage = 
- dc emitter ma. = 1, 
frequency of 1.5 Mc 

-2 -5 µa 

-2 

80 

- 0.5 x 10-3 

OPERATING CONSIDERATIONS 

120 

11 

16 

6 

- ohms 

- db 

- rib 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

• 

• 

• 
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2N414 

The flexible leads of this transistor areusually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

ex,essive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 

leads and damage the transistor. 

JEDEC No.70-5 

.370" MAX. 
.290" MIN 

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1)  

_L 
.ocorToi 

.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD go. 
INSULATING 
EYELETS --BASE 

o 

250" MAX. 
200"MIN. 

CASE SEAT 

MIN. 

.200.'3.010" 
D A. 

3 LEADS 

.017",002"» -.00r 
(NOTE 2) 

INDEX 
TAB COLLECTOR 

.031" 
t.003" 

.029"MIN. 
92C5-10190RI 

NOTE I: THE DIAMETER IN THIS ZONEISCONTROLLED FOR AUTO-

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05. AND 0.25. FROMTHECASE SEAT. BETWEEN 0.25" 

AND 1.5., A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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2N414 

RATING CHART 
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LUG 

Semiconductor & Materials Division Somerville, N. J. 

2N441  

Power Transistor 
GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.70-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts = -1.5) • -40 max. volts 

EMITTER-TO-BASE VOLTAGE   -20 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION 

At case temperaturesb of 25° Cor below. 150 max. watts 
CASE-TEMPERATUREb RANGE: 

Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base- input, power-
switching circuit at case temperature b of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"Or" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Currert   0 amp 

-.Indicates a change. 
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Switching Time: 
Rise time   15 gsec 
Fall time   15 gsec 

a See accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

measured at any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temPerature b of se Cunless otherwise sPecified 

Min. TyPical Max. 

• 

• 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected 

to emitter, dc 
collector amperes 
- -0  3  BV -40 CES volts • 

With base open: BV CEO 
For dc collector 

amperes - -03 -40 volts 
For dc collector 
amperes = -1c . . . -25 volts 

DC Base-to-Emitter Voltage 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = -5. . V BE -0.65 volt 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector amperes 
= -12, dc base amperes = -2. VCE - - volt 

DC Emitter Voltage for dc (sat) 

collector volts = -4Q, 
dc emitter current'= 0. . VE - - 1 volt 

DC Punch-Through Voltage. . VpT -40 volts 
DC Emitter-Cutoff Current 

for dc emitter volts = • -20, dc collector 
current - 0   IEBO —1 -4 ma 

DC Col lector-Cutoff Current: I CB0 
With dc collector volts 

= -2, dc emitter 
current - 0   -100 

With dc collector volts ma e 
= -40, dc emitter 
current - 0   -2 -4 ma 

With dc collector volts 
= -40, dc emitter 
current = 0, case 
temperatureb= 71° C . . -15 ma 

• 
.p.Indicates a change. 
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DC Current Transfer Ratio 
for dc collector—to— 
emitter volts = —2, dc 
collector amperes = 
—5  20 — 40 
—12   — 20 — 

Beta—Cutoff Frequency 
for dc collector—to— 
emitter volts = —6, 
dc collector amperes 

— 10 — kc 
Thermal Resistance: 
Junction—to—case  RT — 0.35 0.5 °C/watt 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  — 0.075 — watt — 

sec/°C 
Thermal Time Constant . . . 7) — 26.25 — msec 

b measured at any point on seating surface. 

C Tested by sweepmethod to prevent excessive heating of collector junction. 

h FE 

PERFORMANCE TESTS 

This transistor type is designed to pass the environmental 
tests specified in Military Specification MIL—S-195008. 

OPERATING CONSIDERATIONS 

It Is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

Electrical connection can be made to the base and emitter 
lugs by means of clips or by soldering directly to the lugs. 
When soldering connections are made to the lugs, care should 
be taken to conduct excessive heat away from the lug seals, 
otherwise the heat of the soldering operation will crack the 
glass seals of the lugs and damage the transistor. 

This transistor is provided with a single—ended stud for 
mounting to a heat sink and for electrical connection to the 
collector. 1Seeaccompanying Suggested Mounting Arrangement). 
Electrical connection to the base and to the emitter is made 
to their respective lugs. 

It isto be noted that the case of this transistor operates 
at the collector voltage. Becauseof the possibility of shock 
hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre— 
cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 
12 inch—pounds. 

...Indicates a change. 
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JEDEC No. TO-36 r_1.250"MAX.-1 
DIA. 

MOUNTING STUD 
.10-32 NF- 2A THD. 

.610" bAIN. 
.710" MAX. 

.312"MAX. 

— f 

INDEX PIN OF 
.140" MAX. -.I k— INSULATING 

MATERIAL 
.I4cr DIA. MAX. 

.345"R. 

INSULATING 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

EMIT TER 

COLLECTOR 
(CONNECTED 
TO CASE) 

BASE 

92CM-10612RI 

MICA INSULATOR 
.00e -.003' THICK 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS -10624RI 
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RATING CHART 
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Power Transistor 

GERMANIUM P- N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  250" 
Maximum Seated Length  0  520" 
Max:mum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-56 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDE 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio 
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts . -1.5) • -40 max. volts 

EMI -TER-TO-BASE VOLTAGE   -20 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT à -4 max. amp 
TRANSISTOR DISSIPATION: 

At case temperature of 25° C  70 max. watts 
CASE-TEMPERATURE RANGE: 
Continuous operation  -65 to +95 °C 
Intermittent operation  -65 to +100 °C 
Storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base-inPut, power-
switching circuit at case temperature of 25° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" OC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

0 RADIO CORPORATION OF AMERICA 
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Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec 

à see accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 

case temperature 0125° Cunless otherwise specified 

Nin. Typical Max. 

• 

e 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected 

to emitter, dc 
collector amperes 
- -0  3  8 VCES —40 - - volts e 

With base open: BV CEO 
For dc collector 
amperes = -0.3. . - -40 - volts 

For dc collector 
amperes = -le . . . -25 - - volts 

DC Base-to-Emitter Voltage* 
for dc collector-to-
emitter volts = -2, dc 
collector amoeres = -5. . VBE - -0.65 - volt 

DC Collector-to-Emitter 
Saturation Voltage* 
for dc collector amperes 
= - 12, base amperes = -2. V CE - -0.3 - volt 

DC Emitter Voltage for dc 
collector volts = -40, 
dc emitter amperes = 0. . - - -1 volt 

DC Punch-Through Voltage. . Ve -40 - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-20, dc collector • amperes _ 0   1EBO — —1 -8 ma 

DCCollector-CutoffCurrent: I C60 
With dc collector volts 

= - 2, dc emitter 
amoeres - 0   - -100 - ma 

With dc collector volts 
= -40, dc emitter 

ID amperes - 0   - -2 -8 ma 
With dc collector volts 

= -40, dc emitter 
amperes = 0, case 
temperature = 71° C . . - -15 ma 

• 
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DC Current Transfer Ratio* 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5  
-12 

Beta-Cutoff Frequency* 
for dc collector-to-
emitter volts = -6, 
do collector amperes 
- -5 

Thermal Resistance: 
Junction- to-case  

Thermal Capacity for Pulse 
duration of 1 to 10 
milliseconds  

Thermal Time Constant . . . 

hFE 

fae 

RT 

rl 

20 - 40 
- 20 - 

- 10 - kc 

- 0.7 1 °C/watt 

- 0.075 - watt-
sec/°C 

- 52.5 - msec 

• sweep voltage used to perform test. 

* measured in a common-emitter, base- input circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

jeto or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-

nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single- ended stud for 

mounting to a heat sink and for electrical connection to the 

colector. ( See accompanyingSuggested Mounting Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It istobenoted that the case of this transistor operates 

at thecollector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures shoLld be taken. 

The maximum torque on mounting stud should not exceed 12 

inch- pounds. 
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520"MAX. 

.375" MIN. 

.500" MAX. .610" MIN. 
.710" MAX. 

MOUNTING STUD 
.10-32 NF-2A THD. 

.312"MAX. 

INDEX PIN OF 
.140" MAX. k- INSULATING 

MATERIAL 
.140" DIA. MAX. 

.345"R 

INSULATING 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

EMITTER 

BASE 

e 

• 

COLLECTOR e 
(CONNECTED 
TO CASE) 

92CM-10612RI 

MICA INSULATOR 
.002" -.003" THICK 

CHASSIS (HEAT SINÑ 

MICA INSULATOR CHASSIS HOLE 
0.200" DIA. 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

• 

• 
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2N441 _ 

TYPICAL CHARACTERISTICS 
COMMON -EMITTER C RCUIT, BASE INPUT. 
COLLECTOR -TO-EMITTER VOLTS= -2 

15 

• 

• 

ol 
. - 
we  

ellm 

A 

0 -0.2 -0.4 
BASE AMPERES 

-0.6 -0.8 

92CS-10721 
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Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Cperating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram (See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PM 

INDUSTRIAL SERVICE 

Such as in dc-to-dc converter, Inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts . -1.5) . -50 max. volts 

EMITTER-TO-BASE VOLTAGE   -30 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:° 

At case temperatures° of 25° C or below. 150 max. watts 
CASE-TEMPERATUREb RANGE: 
Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common- emitter, base- input, power-switch-
ing circuit at case temperature b of 25° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

.4- Indicates a change. 
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Switching Time: 
Rise time   15 psec 
Fall time   15 µsec 

a ee accompanying Secti on . Rat ing Chart and also trans s t or-Di ss i pa ion Rating Chart 
in  

measured at any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperature b of 25° C unless otherwise specified 

Min. Typical Max. 

• 

• 
DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amoeres - -0  3  BV CES -45 - volts 

BV CEO With base ooen: CEO 
For dc collector 
amperes - -0  3 -45 - volts 

For dc collector 
amperes = -1c . -30 - volts 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes - -5  VBE -0.65 volt 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector 
amperes = -12, dc base 
amperes - -2  V CE -0.3 volt 

DC Emitter Voltage for ( sat) 
dc collector volts = 
-50, dc emitter current 
= 0   VEB -1 volt 

DC Punch-Through Voltage. V„ - volts 0 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-30, dc collector 
current - 0   'EBO -1 -4 ma 

DC Collector-Cutoff 
Current: ICB0 
With dc collector volts 

= -2, dc emitter 
current - 0   -100 - pa 

With dc collector volts 
= -50, dc emitter 
current = 0   -2 -4 ma 

With dc collector volts 
= -50, dc emitter 
current = 0, case 
temperatureb = 71° C. -15 ma 

-,›Indicates a change. 

• 
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• 
DC Current Transfer Ratio hFE 

for dc collector-to-
emitter volts = -2, dc 
collector amperes = 

5  20 - 
-12   20 - 

Beta-Cutoff Frequency 
for dc collector-to-
emitter volts = -6, dc 
collector amperes = -5. . . . fae - 

Thermal Resistance: 10 - kc 

Junction-to-case  RT 0.35 0.5 °C/watt 
Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  - 0.075 - watt-

sec/°C 

•
Thermal Time Constant   7.1 - 26.25 — 

Mewsured at any point on seating surface. 

C Te.ted by sweep method to prevent excessive heating of collector junction. 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

RATING CHART, 
TYPICAL BASE-CHARACTERISTICS CURVES, 

and 
TYPICAL CHARACTERISTICS CURVES 

shown under Type 2N441 also apply to the 2N442 

...Indicates a change. 
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TYPICAL COLLECTOR CHARACTERISTICS 
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Power Transistor 

• GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

e
Operating Position  Any 
Max mum Overall Length  1  230" 
Max mum Seated Length  0 520" 
Max .mum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seas  Hermetic 
Terninal Diagram ( See Dimensional Outline): 

BOTTOM VIEW • 

• 

• 

• 

CENTER 
STUD 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio 
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts = -1.5) . . -50 max. volts 

EMITTER-TO-BASE VOLTAGE   -30 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:A 

At case temperature of 25° C  70 max. watts 
CASE-TEMPERATURE RANGE: 
Continuous operation  -65 to +95 °C 
Intermittent operation  -65 to +100 °C 
Storage   -65 to + 100 °C 

Typical Operation: 

In a common- emitter, base- input, power-
switching circuit at case temperature of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 
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Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec e . See accompanying and also fransistor-DissiPation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 250 C unless otherwise specified 

Mtn. Typical Max. • 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  BVCES -45 - - volts 

With base open: BV • CEO 
For dc collector 
amperes = -0.3. . . - -45 - volts 

For dc collector 
amperes . -10 . . . -30 - - volts 

DC Base-to-Emitter 
Voltage* for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes - -5  VBE - -0.65 - volt 

DC Collector-to-Emitter 
Saturation Voltage* 
for dc collector 
amperes = -12, base 
amperes - —2  VCE _ -0.3 - volt 

DC Emitter Voltage for 
dc collector volts . 
-50, dc emitter amperes 
- 0   VED - - -1 volt 

DC Punch-Through Voltage  Vp -50 - - volts 
DC Emitter-Cutoff Current • for dc emitter volts = 

-30, dc collector 
amperes = 0   iiiEBO - -1 -8 ma 

DC Collector-Cutoff 
Current: I C130 
With dc collector volts 

= - 2, dc emitter 
amperes = 0   - -100 - µa • 

With dc collector volts 
= -50, dc emitter 
amperes = 0   - -2 --8 ma 

With dc collector voltS 
= -50, dc emitter 
amperes = 0, case 
temperature = 71° C . - - -15 ma • 

RADIO CORPORATION OF AMERICA 
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• 
DC Current Transfer Ratio* hFE 

for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5 20 40 
-12  20 

Beta-Cutoff Frequency* 
for dc collector-to-
emitter volts = -6, dc 

le collector amperes = _5 . fee 
Thermal Resistance: - 10 - kc 

Junction-to-case . . . . RT 0.7 1 °C/watt 
Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds   - 0.075 - watt-

sec/°C 
a k Thermal Time Constant. . . 2-1 - 52.5 - msec 

Ill, e Sweep voltage used to perform test. 

* Meesured in a common-emitter, base- input circuit. 

• 

• 

• 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

TYPICAL BASE-CHARACTERISTICS CURVES, 
and TYPICAL CHARACTERISTICS CURVES 

shown under Type 2N441 also apply to the 2N442 

TYPICAL COLLECTOR CHARACTERISTICS 
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Power Transistor 

• GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Sery ice 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 

() Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

• 
CENTER 
STUD 

LUG 

LUG 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC mmitter-to-base volts a -1.5) • -60 max. volts 410 EMITTER-TO-BASE VOLTAGE   -40 max. volts 

COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CIJRRENT  -4 max. amp 
TAANSISTOR DISSIPATION:a .. 

At case temperaturesb of 25°Cor below. 150 max. watts 
CASE-TEMPERATUREb RANGE: .. 

dm Operating and storage   -65 to +100 °C 

IWTypical Operation: 

In a commén-emitter, base- input. power-
switching circuit at case temPerature b of 250 C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 411, "On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Oef" Base Current   0 amp 

Indicates a change. 
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2N443 

Switching Time: 
Rise time   15 µsec 
Fall time   15 µsec e 

a See accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

Measured at any Point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 

case temPerature b of 25° Cunless otherwise specified 

Min. Typical Max. 

DC Collector-to-Emitter 
nreakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  2CEs -50 

With base open: "vcE0 
For dc collector 
amperes = -0.3. 

For dc collector 
amperes = -1c . -45 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter 
volts = -2, dc col-
lector amperes = -5 . V8E 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector 
amperes = -12, dc base 
amperes = -2  VCE 

DC Emitter Voltage fordc (sat) 

collector volts = 
dc emitter current = 0. VE8 

DC Punch-Through Voltage. VPT 
DC Emitter-Cutoff Current 

for dc emitter volts = 
-40, dc collector 
current = O   1E80 

DC Collector-Cutoff 
Current: IC80 
With dc collector volts 

= -2, dc emitter 
current = 0   

With dc collector volts 
= -60, dc emitter 
current = 0   

With dc collector volts 
= -60, dc emitter 
current = 0, case 
temperature = 71° C . 

- —55 

• 

- volts • 
volts 

- volts 

- -0.65 -0.9 volt 

- -0.3 -1 volt 

- -1 volt 
=60 - - volts 

-1 -4 ma 

111, 

- -100 - p.a • 
- -2 -4 ma 

- -15 ma 

.›IndiCates a change 

RADIO CORPORATION OF AMERICA 
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2N443 

DC CJrrent Transfer hFE 
Ratio for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes = 

-5  20 40 
-12   20 

Beta-Cutoff Frequency 
fo- dc collector-to-
emitter volts = -6, 
dc collector amperes 
- -5 

Thermal Resistance: 
Junction-to-case   

Thermal Capacity for 
pulse duration of 1 to 
10 milliseconds . . 

Thermal Time Constant 

Measured at any point on seating surface. 

c Tested by sweepmethod to prevent excessive heating of collector junction. 

fae 

RT 

- 10 - kc 

- 0.35 0.5 °C/watt 

• • ri 

- 0.075 - watt-
sec/°C 

- 26.25 - msec 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

RATING CHART, 
TYPICAL BASE-CHARACTERISTICS CURVES, 

and 
TYPICAL CHARACTERISTICS CURVES 

shown under Type 2N441 also apply to the 2N443 

.mlndicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. j. 

DATA 2 

8-6 I 



,2N443 

TYPICAL COLLECTOR CHARACTERISTICS 

COMMON—EMITTER CIRCUIT,BASE INPUT. 
CASE TEMPERATURE = 25* C 

IS 

-tor 
 _ged 

 _1212>  

BASE 
O 

O —20 —40 
COLLECTOR— TO—EMITTER VOLTS 

—60 

92CS-10729 
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2N443  

Power Transistor 

• GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

AllikOperating Position  Any 
IMOUMaximum Overall Length  1  230" 

Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Métal 
Seals  Hermetic 

0 Terminal Diagram ( See Dimensional Outline): 
BOTTOM VIEW 

He% 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio 
amplifier, relay- and solenoid- actuating circuits 

Maximum and Minimum Ratings, Absolute Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts . -1.5). . -60 max. volts 

EMITTER-TO-BASE VOLTAGE  -40 max. volts • COLLECTOR CURRENT  -15 max. amp 

EMITTER CURRENT   15 max. amp 
BASE CURRENT   -4 max. amp 
TRANSISTOR DISSIPATION:* 

At case temperature of 25° C   70 max. watts 
CASE-TEMPERATURE RANGE: 
Continuous operation   -65. to +95 °C 

e Intermittent operation   Storage  -65to+100 °C 
-65to+100 °C 

Typical Operation: 

In a common-emitter, base- input , power-switch-
ing circuit at case temperature of 250 C 

DC Supply Voltage  -12 volts 
DC Base-Bias Voltage   6 volts 
"On" DC Collector Current  -12 amp 
"Turn-On" Base Current   -2 amp 
"Turn-Off" Base Current  O amp 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. j. 
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2N443 

Switching Time: 
Rise time   15 µsec e 
Fall time   15 psec 

• See accompanying Rating Chart and also fransistor-Gissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 25° C unless otherwise sPecifted 

Min. Typical Max. 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes - -0  3  AVcEs -50 _ - volts 

With base open: 8VcE0  e 
For dc collector 
amperes . -0.3. . - -55 - volts 

For dc collector 
amperes . -141 . . -45 - - volts 

DC Base-to-Emitter 
Voltage* for dc col-
lector-to-emitter 
volts . -2, dc col-
lector amperes . -5 . VBE - -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage* 
for dc collector 
amperes = -12, base 
amperes - -2  VcE - -0.3 -1 volt 

DC Emitter Voltage for dc 
collector volts = -60, 
dc emitter amperes o 0. VER - - -1 volt 

DC Punch-Through Voltage. VID —60 — — volts 
DC Emitter-Cutoff Current 

for dc emitter volts o • -40, dc collector 
amperes - 0   IEDO _ 

DC Collector-Cutoff 
Current: 1CDO 
With dc collector volts 

= -2, dc emitter 
amperes - 0   - -100 - pa 

With dc collector volts 0 
= -60, dc emitter 
amperes - 0   - -2 -8 ma 

With dc collector volts 
o -60, dc emitter 
amperes = 0, case 
temperature = 710 C . 

• 

-1 -8 ma 

e -15 ma 

RADIO CORPORATION OF AMERICA 
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• 

• 

DC Current Transfer hFE 
Ratio* for dc col-
lector-to-emitter volts 
. -2, dc collector 
amperes = 
-5  20 - 40 
-12   - 20 

Beta-Cutoff Frequency* 
for dc collector-to-
emitter volts -B, 
dc collector amperes 
- -5 

Thermal Resistance: 
Junction-to-case. . 

Thermal Capacity for 
pulse duration of 1 to • 10 milliseconds . . 

Thermal Time Constant 

- 10 - kc 

- 0.7 1 °C/watt 

- 0.075 - watt-
sec 1°C 

- 52.5 - msec 

* Sweep voltage used to perform test. 

* Measured in a common—emitter, pase—input circuit. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 

TYPICAL BASE-CHARACTERISTICS CURVES, 
and TYPICAL CHARACTERISTICS CURVES 

shown under Type 2N441 also apply to the 2N443 

43- 
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TYPICAL COLLECTOR CHARACTERISTICS 

COMMON - EMITTER CIRCUIT, BASE INPUT. 
CASE TEMPERATURE = 25° C 

—1200 
—t 00 

  6...gs.).. 
_5c62., 

_2-00 

BASE MILLIAMPERE 

_50 

-20 -40 
COLLECTOR- TO- EMITTER VOLTS 

0 

- 60 

92CS-10729 
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2N497  

Power Transistor 
SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For Medium-Power Switching and Amplifier 
Service in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Madmum Length ( Excluding flexible leads) 0   260" 
Maximum Diameter  0   370' 
Dimensional Outline   JEDEC No.f0-5 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper,' 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Abs0tute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  60 max. volts 
CO:LECTOR-TO-EMITTER VOLTAGE: 

With base open   60 max. volts 
EMITTER-TO-BASE VOLTAGE  8 max. volts 
TRANSISTOR DISSIPATION:a 

At case temperature of 25° C   4 max. watts 
At case temperature of 100° C  2.28 max. watts 

CASE-TEMPERATURE RANGE: 
Operating and storage  -65 to+200 °C 

a cj,:cfreee:? e cttim .Chart and also Transistor-Dissipation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of 25° C. 

Min. Typical Max. 

DC Collector Breakdown Volt-
age for dc collector ma. 
= 0.1, dc emitter ma. = O. eta.° 60 volts 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Min. Tylucal Max. 

DC Collector-to-Emitter 
Breakdown Voltage for dc 
collector ma. . 0.25, 
dc base ma. . 0. . • • 0VcE0 60 volts 

DC Emitter Breakdown 
Voltage for dc emitter 
ma. = 0.25, dc 
collector ma. = 0. . . BVEgo 8 volts 

DC Collector-Cutoff 

111, Current for dc col— 
lector volts = 30, dc 
emitter ma. = 0. . . . IEB0 10 µa 

DC Current Transfer 
Ratio for dc collector-
to-emitter volts = 10, 
dc collector ma. =200 . hFE 12 36 

Input Resistance for dc • collector-to-emitter 
volts = 10, dc col-
lector ma. = 200 . . . hiE 500 ohms 

DC Collector-to-Emitter 
Saturation Resistance 
for dc collector ma. = 
200, dc base ma. =20.   Ps 25 ohms 

Thermal Resistance: RT 
Between junction and 

case   43.75 °C/watt 
Between junction and 

free air   200 °C/watt 
Thermal Time Constant.   7-1 10 msec 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the II) 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass seals of the leads 

and damage the transistor. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

trensistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

1110 
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JEDEC No.70-5 

.370" MAX. 
.290" MIN . 

DIA. 

.335" MAX. 
14—.290" MIN. 

DIA. 

.100" 
MIN. 

(NOTE 1) 

1  .009" TO_t 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 
0 0 
.2001.0,0" r-- DIA.1 

LEAD 0" 0" 
INSULATING ..... 
EYELETS 

INDEX 
TAB 

.031" 
3.003" 

.029"MIN. 

.260"MAX. 
.200"MIN. 

CASE SEAT 

1.5" 
MIN. 

3 LEADS 

.017" t°°002 "DIA 
• 

(NoTE 2) 

—BASE 

COLLECTOR 
(INTERNALLY 
CONNECTED 
TO CASE) 

92CS-10429R1 

NOTE I: THE DIAMETER IN THIS ZONE ISCONTROLLED FOR AUTO-

wATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

Ce THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 
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RATING CHART 

—100 —50 0 50 100 150 200 

CASE TEMPERATURE — CC 

92CS —10854 

TYPICAL OPERATION CHARACTERISTIC 
EMITTER OPEN. 

-COLLECTOR-TO-BASE VOLTS=30 

25 50 75 100 125 150 
JUNCTION TEMPERATURE— CC 

92CS-1084I 
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2N544 
DRIFT TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

For radio—frequency amplifier applications 

GENERAL DATA 

Electrical, At Ambient Temperature of 25° C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -50 pa 
with emitter open  -18 volts 

Maximum DC Collector Current for 
dc collector-to-base voltageof-12 
volts with emitter open  -4 ma 

Maximum DC Emitter Current for 
dc emitter-to-base voltage of -1 
volt with collector open   -12 ma 

Interlead Capacitance between col-
lector and base leads with inter-
lead shield connected to ground 
and all leads cut to 5/16"   0.03 of 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.375" 
Maximum Diameter   0.360" 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE ( DC + Peak AC) . -18 max. volts 
EMITTER-TO-BASE VOLTAGE ( DC + Peak AC) • • -1 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) 71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

4-58 TENTATIVE DATA 
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2N544 

DRIFT TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio (af) .   -60 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio ( afl .   0.984 
Alpha-Cutoff Frequency   30 Mc 

Typical Operation, At Ambient Temperature of 25 ° C: 

At frequency of 1.5 1.5 2.5 Mc 

DC Collector-to-Emitter Voltage. -6 -9 -12 volts 
DC Emitter Current   0.5 0.5 0.5 ma 
Input Resistance, ac output 
circuit shorted   1300 1700 2100 ohms 

Output Resistance, ac input 
circuit shorted  0.11 0.18 0.28 megohm 

Intrinsic Transconductance . .   18900 18900 18900 µmhos 
Collector-to-Base Capacitance.   1.85 1.65 1.55 µµf 
Maximum Power Gainà   41.1 44.4 47.3 db 
Useful Power Gain: 

In neutralized circuit . 30.4 30.4 30.4 db 
In unneutralized circuit 25.1 25.1 25.1 db 

• measured at 1 kc. 

• measured in a single-tuned unilateralized circuit matched to the 
generator and load impedances for maximum transfer of power. Trans-
former insertion losses not included. 

OPERATING CONSIDERATIONS 

The 2N544 should not be connected into or disconnected from 
circuits with the power on because high transient currents may 

cause permanent damage to the transistor. 

The flexible leads of the 2N544 are usual ly soldered to 

the circuits elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 
of the soldering operation will crack the seals of the leads 

and damage the transistor. 

The 2N544 utilizes shielding to minimize interlead capaci-

tance and to minimize coupling to adjacent circuit components. 

This shielding is provided by lead 3 ( center lead/ situated 
between the collector lead and the base lead and internally 

connected to the metal case. For optimum performance, it is 

recommended that lead 3 be connected to the circuit ground. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N544, the temperature of the solder should 
not exceed 2300 C fora maximum immersion.period of 10 seconds. 

4-58 SEMICONDUCTOR DIVISION TENTATIVE DATA 
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2N544 

DRIFT TRANSISTOR 

BASE 

EMITTER-. 

.048. 3.007-

.048't.007f4. 

.192"t.007' 

METAL CASE 

COLLECTOR 

4 LEADS 

.017" -*re DIA. 

(SEE. NOTE) 

\-1NTERLEAD SHIELD. LMETAL CASE 

92CS-9122R3 

NOTE: THE SPEC IF IED LEAD DIAMETER APPL IES 1 N THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 
0.250" AND 1.50", A MAX I MLM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, rHE LEAD DIAMETER IS NOT CONTROLLED. 

4-58 SEM/ODNDUCTOR DIVISION 
EAISIO CORFORAT.ON OF AMERICA. SOMERVILLE. NEW JERSEY 
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2N544 

AVERAGE COLLECTOR CHARACTERISTICS 

• COMMON—EMITTER CIRCUIT, BASE INPUT 
-7 AMBIENT TEMPERATURE=25° 

. , 

' 

tíJ (xi 

COLLECTOR MILLIAMPERES 

SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA SOPAERVIll, NEW JERSEY 
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2N544 

AVERAGE CHARACTERISTICS 

-= COMMON - BASE CIRCUI T, EMITT ER INPUT V-
.-EL. AMBIENT TEMPERATURE =25° C 
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COMMON—EMITTER CIRCUIT, BASE INPUT 
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FREQUENCY (MC) = 1.5 
•AC OUTPUT CIRCUIT SHORTED. 
LAC INPUT CIRCUIT SHORTED. 



2N578  

Junction Transistor 

GERMANIUM P-N- P ALLOY TYPE 

For Medium-Speed Switching Service in Com-
mercial andMilitary Data-ProcessingSystems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-9 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter 

Terminal Diagram: 

Lead 1 - Emitter 

Lead 2 - Base 

BOTTOM VIEW 
See Dimensional Outline 

Lead 3- Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  -20 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: .> 
With emitter-to-base reverse biased 
(DC emitter-to-base volts - 1)  -14 max. volts 

EMITTER-TO-BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -400 max. ma 
EMITTER CURRENT   400 max. ma 
TRANSISTOR DISSIPATION: 4 
At ambient temperature of 25° C   120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At ambient temperature of 71° C   10 max. mw 

AMBIENT TEMPERATURE During operation).   71 max. Oc 

STORAGE-TEMPERATURE RANGE   -65 to +85 °C 
LEAD TEMPERATURE: 

For immersion in molten solder 
for 10 seconds maximum  255 max. °C 

Typical Operation: 

In typical inverter circuit at ambient temperature of 25° C 

"On" Collector Curreit  -200 ma 
"Turn-On" Base Curreit ( 113,)   -20 ma 
"Turn-Off" Base Current ( 1132 )   20 ma 

.-Indicates a change. 

e RADIO CORPORATION OF AMERICA 
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2N578 

.-"Turn-On" Time  0.6 µsec 
"Turn-Off" Time   0.6 µsec 

a See fransistor-Dissipation Rating Chart in Gene ,al Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 

otherwise specified. Ambient temperature of 25 ° C. 

Yin. Typical Max. 

DC Collector Breakdown 
Voltage for dc collector 
ma. = -0.02, dc emitter 
ma. - 0   BVcso 

DC Emitter Breakdown 
Voltage for emitter 
ma. = 0.02, dc collec-
tor ma. - 0   BVE60 

DC Punch-Through Voltage  V 
DC Collector-to-Emitter 

Saturation Voltage for 
dc collector ma. = 
-400, dc base ma. =-40 . VCE 

>CC Base-to-Emitter 
Voltage for dc collec-
tor ma. = -400, dc 
base ma. - -40  V„ 

DC Collector-Cutoff 
Current for dc collec-
tor volts = -12, dc 
emitter ma. = 0 . . . . I Ceo 

-CC Emitter-Cutoff Current 
for dc emitter volts = 
-6, dc collector ma. 
= 0   IEBO 

DC Current Transfer 
Ratio for dc collector-
to-emitter volts = 
-0.3, dc collector ma. 
= -400  hFF 

Alpha-Cutoff Frequency 
for dc collector volts 
= -6, dc emitter ma. 
= 1   fab 

- Thermal Resistance be-
tween collector junc-
tion and free air . . . RT 

-Thermal Time Constant . . ri 

• 

• 
-20 -30 volts 

-12 -20 volts 0 
-15 -25 volts 

-0.2 -0.3 volt 

-0.65 -1.2 volts 

-3 

-3 

10 15 

-5 

3 Mc 

15 
500 °C/watt 
- msec 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 

transistor. -..Indicates a change 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N578  

The j lexzb le leads of this transistor areusually soldered 

to : he circuit elements. Soldering of the leads may be made • close to the glass stem provided care : s taken to conduct ex-
cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack theg ass seals of the leads 
and damage the transistor. 

JEDEC No.70-9 

.370" MAX. 
290" MIN 

DIA. 

.335 MAX. 

.275" MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1) 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

.200"±.010" 
D 

LEAD 
INSULATING-2'e°. 
EYELETS 

EMI TTER--.... 

90* 

.260" MAX. 
.200"MIN. 

1CASE SEAT 
1.5" 
MIN. 

3 LEADS 

.017" '.°°02'DIA. 

(NOTE I 2) 

—BASE 

COL LECTOR 

92C3-9371R7 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR 

AUTOMATIC HANDLING. THE TOTAL VARIATION INACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 
WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OFTHESE ZONES, THE LEADDIAMETER ISNOT CONTROLLED. 

e RADIO CORPORATION OF AMERICA DATA 2 

Semiconductor & Materials Division Somerville, N. J. 4-61 



2N578 

TYPICAL CHARACTERISTICS 

o 

20f-H  

1001 

20 

-100 -200 -300 -400 
COLLECTOR MILLIAMPERES 

-600 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS = - 0.5 
AMBIENT TEMPERATURE (.0=25 

7a 

92C S- 1086I 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR- TO- EMITTER VOLTS=-0.3 
COLLECTOR MILLIAMPERES = -100 

150 

O 

 Lonna» 
Rugg MMMMMMMMM gnawing 
unman MMMMM gannagan 

MUM11  II'Malian« m 2N 5800:111.." m  
 !id  

MMMMM 
:ABM' MMMMMM 

gang MMMMMMMMMMM RIM 
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m▪ ummil  

20 40 60 
AMBIENT TEMPERATURE— *C. 
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92CS-10862R1 

• 

• 

• 
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2N579  

Junction Transistor 

• GERMANIUM P-N-P ALLOY TYPE 

For Medium-Speed Switching Service in Com-
mercial and Military Data-Processing Systems 

The 2N57a is the same as the 21/578 except for the following 
items: 

e
Typical Operation: 

In typical inverter circuit at ambient temperature of 25° C 

"On" Collector Current  -200 ma 
"Turn-On" Base Current OBI/  -20 ma 
"Turn-Off" Base Current 082 /   20 ma 
"Turn-On" Time  0.4 µsec 
"Turn-Off" Time   0.5 µsec 

• ELECTRICAL CHARACTERISTICS 

Voltage values are given bith respect to base unless 
otherwise specified. Ambient temperature of 25 ° C. 

Min. Typical Max. 
DC Collector-to-Emitter 
Saturation Voltage for dc 
colector ma. = -400, dc base 
ma. u -20  VCE - -0.2 -0.3 volt 

DC Base-to-Emitter Voltage for 
dc collector ma. . -400, dc 
base ma. - -20 VBE - -0.63 -1.1 volts 

DC Current Transfer Ratio for 
dc collector-to-emitter 
volts u -0.3, dc col lector 
ma. = -400 hFE 20 30 

Aloha-Cutoff Frequency for dc 
collector volts = -6, dc 
emitter ma. - 1  fab 5 8 Mc 

CURVES 
for the 2N579 are given on the mul-
titype curve sheet under Type 2N578 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
4-61 





2N58 

Junction Transistor 

• 

• 

• 

• 

• 

• 

GERMANIUM P-N- P ALLOY TYPE 

For Medium-Speed Switching Service in Com-
mercial and Military Data-Processing Systems 

The 2/1580 is the same as the 2/1578 except fo r the following items: 
Typical Operation: 

In typical inverter circuit at amblent temPerature of 25° C 

"On" Collector Current  -200 ma 
"Turn-On" Base Current ( 161)   -20 ma 
"Turn-Off" Base Current ( 182)   20 ma 
"Turn-On" Time  0.2 gsec 
"Turn-Off" Time   0.4 gsec 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temPerature of 25° C. 

Min. Typical Max. 
DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. . -400, dc 
base ma. - -13  3  vCE 

DC Base-to-Emitter Voltage 
far dc collector ma. = 
-400, dc base ma. = -13.3 .VEJE 

DC Current Transfer Ratio 
for dc collector-to-
emitter volts = -0.3, 
dc collector ma. = -400 . . hFE 30 45 

Alpha-Cutoff Frequency for 
dc collector volts = -6, 
dc emitter ma. - 1 f" 10 15 Mc 

-0.2 -0.3 volt 

-0.6 -1 volt 

CURVES 

for the 26580 are given on the multi-
type curve sheet under Type 26578 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
4-61 





2N581 

Transistor 

GERMANIUM P- N- P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Max:mum Length ( Excluding flexible leads)  0  260" 
Max:mum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Sea's  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

• 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

-18 max. volts COLLECTOR-TO-BASE VOLTAGE 
COLLECTOR-TO-EMITTER VOLTAGE: 

With dc emitter-to-base 
volts - -1  -15 max. volts 

EMITTER-TO-BASE VOLTAGE   -10 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION: a 

At ambient temperaturof 25° C or below. 150 max. mw 
At ambient temperatureof55° C   75 max. mw 
At ambient temperatureof 71° C   36 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating   -65 to +85 °C 
Storage   -65 to +100 oc 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

aeeetrceormapianieicntgi Secti on . Char t ana al so trans tor-D is s Pa t on Ra t ng Chat- t 
n e  

.1-Indicates a change. 

C RADIO CORPORATION OF AMERICA 
Weir Semiconductor & Materials Division Somerville, N. J. 

DATA I 
6-61 



2N581 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise sPecified. Ambient temPerature of 25° C. 

Nin. Typical Max. • 
DC Collector Breakdown 
Voltage for dc col-
lector ma. = -0.02, 
dc emitter ma. = O. . BVCB0 -18 -30 - volts 

DC Punch-Through Vol tage 

- -1  Vp -15 -25 - volts • for dc emitter volts 

DC Emitter Breakdown 
Voltage for dc 
emitter ma. = -0.02, 
dc collector ma. = O. BVEBO -10 -25 - volts 

DC Collector-to-Emitter 

ma. 
Saturation Voltage 
for dc collector  
= -20, dc base ma. 

-1 V volt - CEIsat)412 —0.3  
DC Base-to-Emitter 

Saturation Voltage 
for dc collector ma. 
= -20, dc base ma. 
- -1 V„ isat, - -0.35 -0.5 volt 

DC Collector-Cutoff 
Current for dc col-
lector volts = -12, 
dc emitter ma. = O. . ICB0 - 

DC Emitter-Cutoff 
Current for dc 
emitter volts = -2.5, 
dc collector ma. = 0 • IENO -1 Ma 

Collector-to-Base 
Capacitance for dc 
collector volts = -6, 
dc collector ma. rQ • Cob - 12 20 mgf e 

DC Current Transfer 
Ratio for dc col-
lector-to-emitter 
volts = -0.3, dc 
collector ma. = -20 . hFE 20 30 

Alpha-Cutoff Frequency 
for dc collector • volts = -6, dc col-
lector ma. = -1 • " t21, 4 8 Mc 

Stored Base Charge 
for dc collector ma. 
= -20, dc base ma. 
- -2  Qs - 1700 2400 ppcoulombs 

Thermal Time Constant . - 10 - msec 
Thermal Resistance:  e 
Junction-to- free air. RT - 500 °C/watt 

..Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. gel) 



2N581 

PERFORMANCE TESTS 

This transistor type is tested in accordance with Military 

e Specification MI L—S- 19500B. 

OPERATING CONS I DERAT I ONS 

It is recommended that this transistor not be connected 

iota or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

t ransistor. 

The flextble leads of this transistor are.usual ly soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 
ard damage the transistor. 

• 

• 

...—Indlcates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N581 

JEDEC No.70-5 

.370" MAX. 
'29O" MIN. 

IA. 

.335" MAX. 

.290" MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1) 

.009" TO_t 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 900 
INSULATING --  

EYELETS 

INDEX 
TAB 

.031" 
±.003" 

o 

450 

o 
.200"±.010" 

DIA. 

.029"MIN. 

O. 

.260" MAX. 
200"MIN. 

1 CASE SEAT 
1.5" 
MIN. 

3 LEADS 
.017” tooa"DIA 

• 
(NOTE 2) 

—BASE 

COLLECTOR 

92C5-10190RI 

NOTE 1: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO— 

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 
FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N581 

RATING CHART 

150 

125 

25 

o 

-75 -50 -25 0 25 50 
AMBIENT TEMPERATURE—°C 

75 100 

92CS-10907R1 

0 RADIO CORPORATION OF AMERICA 
Serniconductor á Materials Division Somerville, N. J. 
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2N582  

Transistor 
GERMANIUM P-N-P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

lead 2- Base 

Lead 3- Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With oc emitter-to-base volts . -14 max. volts 
EMITTER-TO-BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:e 

At ambient temperature of 25° C or below. 150 max. mw 
At ambient temperature of 55° C   75 max. mw 
At ambient temperature of 71° C   35 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating   -65 to +85 °C 
Storage   -65 to +100 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

t.eeeecnceormaplaneetcntio. gRan t ing CSCWS and also frans is tor-Diss Sion Rat i.ng Chart 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 
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2N582 

,› ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
ambient temperature of25° Cunless otherwise specified 

Ntn. Typical Max. • 
DC Collector Breakdown 
Voltage for dc col-
lector ma. = -0.02, 
dc emitter ma. = 0. . . 8Vc130 -25 -30 - volts 

DC Punch-Through Volt-
age for dc emitter 
volts - -1  Vp -14 -30 - volts • 

DC Emitter Breakdown 
Voltage for dc emit-
ter ma. = -0.02, dc 
collector ma. = 0 . . . BVEBO -12 -30 - volts 

DC Collector-to-Fmitte7 
Saturation Voltage: VCE 
With dc collector ma. ( sat) 

= -24, dc base ma. 
- -0  6   - -0.12 -0.2 volt 

With dc collector ma. 
= -100, dc base ma. 
- -5  -0.2 -0.3 volt 

DC Base-to-Emitter 
Saturation Voltage: VBE 
With dc collector ma. ( sat) 

r_ -24, dc base ma. 
= -0  6   -0.3 -0.4 volt 

With dc collector ma. 
= -100, dc base ma. 
= -5  -0.6 -0.8 volt 

DC Collector-Cutoff Cur- I CB0 
rent for dc collector 
volts = -12, dc emitter 
ma. . 0, ambient 
temperature = 

25° C   -2 -5 pa 
80° C   -45 -90 ma 

DC Emitter-Cutoff Current 
for dc emitter volts = 
-2.5, dc collector ma. 

EBO -1 - pa - 0    

Collector-to-Base Capac-
itance for dc collector 
volts = -6, dc col- • 
lector ma = 0  Cob 12 20 mgf 

DC Current Transfer 
Ratio: hFE 
With dc collector-to-

emitter volts = -0.2, 
dc collector ma. . 
-24   40 60 - 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N582 

• 

• 

With dc collector-to-
emitter volts . -0.3, 
dc collector ma. . 
-100  

Alnna-Cutoff Frequency 
for dc collector volts 
= -6, dc collector ma. 
- - 1  

Stored Base Charge for dc 
collector ma. = -24, dc 
base ma. . -1.2 . . . . 

Thermal Time Constant . . 
Therm; Resistance: 
Junction-to-free air. . 

fab 

os 
7.1 

RT 

20 25 

PERFORMANCE TESTS 

18 - Mc 

800 1200 mycoulombs 
10 - msec 

- 500 °C/watt 

• This transistor type is tested in accordance with Military 
Specification MIL-S-195006. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

higt transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistorare usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the seals of the leads and 

damage the transistor. 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 2 
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2N582 

JEDEC MOTO- 5 

.370" MAX. 
290" MIN 

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1) 

.009" TOI' 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
IN 
EYELETS 

EMITTER--

INDEX 
TAB 

.031" 
±.003" 

no 
.200"-±.010" DIA.1 

.029"MIN. 

O" 

.260" MAX. 
.200' MIN. 

iCASE SEAT 
1.5" 
MIN. 

3 LEADS 

.017" 0`• °°2""DIA 
• 

(NOTE 2) 

—BASE 

COLLECTOR 

92C5- 10190R1 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO— 

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 
WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 
AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

_ 



2N582  

RATING CHART 

150 

125 

25 

o 
-75 -50 -25 0 25 50 

AMBIENT TEMPERATURE— CC 

75 100 

92CS-10907R1 

RAD(0 CORPORATION OF AMERICA 
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2N583  

Transistor 
GERMANIUM P-N-P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  410" 
Maximum Diameter  0  240" 
Dimensional Outline   JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline ' 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2 - Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   -18 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With dc emitter-to-base volts -15 max. volts 

EMITTER-TO-BASE VOLTAGE   -10 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma eTRANSISTOR DISSIPATION:e 

At ambient temperature of 25° C or below. 120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At ambient temperature of 71° C   10 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65to+85 PC 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. PC • 

• 

ELECTRICAL CHARACTERISTICS 
and 

OPERATING CONSIDERATIONS 
shown under Type 2N581 also apply to the 211583 

e necaecnceomenetgi Chai- t Cha t and al so Trans s tor-Diss teat ion Rating Chart 

Indicates  a change. 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 

6-61 



2N583  

JEDEC No.T0-1 

.410" 
MAX. 

1.5" 

BASE 

EMITTER INSULATION 

3 LEADS 

.017" +.002"D1A 
—.001" • 

(SEE NOTE) 

COLLECTOR 

.071"t.010" 
DIA. 

92CS-91413R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE • 
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N584 

Transistor 
GERMANIUM P-N- P ALLOY-JUNCTION TYPE 

For Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Oce-ating Position  Any 
Max'mum Length ( Excluding flexible leads)  0  410" 
Maximum Diameter  0  240" 
Dimensional Outline   JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emitter 

Lead 2- Base 

Lead 3-collector 
(Adjacent 
to red dot 
on side of 
case) 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -25 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With dc emitter-to-base volts = -14 max. volts 

EMITTER-TO-BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:a 

At ambient temperature of 25° C or below. 120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At ambient temperature of 71° C   10 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65to +85 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  255 max. °C 

ELECTRICAL CHARACTERISTICS 
and 

OPERATING CONSIDERATIONS 
shown under Type 211582 also apply to the 2N584 

a See atcompanyino Rating Chart and also fransistor-DisstgationRating Chart 
In General Section. 

..- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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_2N584 

JEDEC No. TO- 1 

.4 o" 
MAX. 

1.5" 
MIN. 

BASE 

*‘, 

EMITTER—, 2 --INSULATION 

3 LEADS 

.017" 

(SEE. NOTE) 

"—COLLECTOR 

.071 -i.010" 
DIA. 

92C5-9148R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 



2N584 

RATING CHART 

-75 -50 -25 0 25 50 
AMBIENT TEMPERATURE--°C 

75 100 
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92C5- 10908R1 
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2N656 

Power Transistor 

SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For Medium-Power Switching and Amplifier Ser-
vice in Industrial and Mil itary  Applications 

The 211656 is the same as the 211497 except for the following item: 

ELECTRICAL CHARACTERISTICS 

Min. Typical Max. 
DC Current Transfer Rat io 

for dc collector—to—emitter 
volts = 10, dc collector 
ra. = 200   

hFE 30 90 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
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2N696 

Transistor 

SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION TYPE 

For Switching Service in Commercial 
and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

...ead 2- Base 

Lead 3-collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute—Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE withemitteropen. 60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With external base-to-emitter resistor 
(ohms) < 10   40 max. volts 

EMITTER-TO-BASE VOLTAGE withcollectoropen  5 max. volts 
COLLECTOR CURRENT   500 max. ma 
TRANSISTOR DISSIPATION:a 

At case temperatureb of 25° C or below. • 2 max. watts 
At free-ai r temperature of 25° Cor below • 0.6 max. watt 

OPERATING TEMPERATURE RANGE: 
Caseb or free air   -65 to +175 °C 

LEAD TEMPERATURE:a 
For 10 seconds maximum  255 max. Oc 

a see accompanying Rating Chart. 

Measured at center of seating surface. 

C Measured i/i6 ± 1/32 . down from seating surface. 

RADIO CORPORATION OF AMERICA 
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2N696 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and free-
air temperature of 25° C unless otherwise specified 

411, Mtn. Typical Max. 

DC Collector Breakdown 
Voltage for dc collector 
ma. = 0.1, emitter open. . BVc80 60 75 - volts 

DC Collector-to-Emitter 
Voltage for dc collector 
ma. = 100d, external base-
to-emitter resistor 
(ohms) - 10  VCER 40 50 - volts 

DC Emitter Breakdown Voltage 
for dc emitter ma. = 0.1, 
collector open   BVEB0 5 7.5 - volts 

DC Base-to-Emitter Satu-
ration Voltage for dc 
collector ma. = 150, • 
dc base ma. - 15  VBE(sat) - 1 1.3 volts 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 150, 
dc base ma. - 15  VcE (sat) - 0.9 1.5 volts 

DC Collector Cutoff Current lao 
for dc collector volts 
= 30, dc emitter ma. = 0, 
free-air temperature = 
25° C  - 0.01 1 ma 
150° C   1 100 ma 

Collector-to-Base Capa-
citance for dc collector 
volts = 10, dc emitter 
ma = 0  Cob - 20 35 mmf 

DC-Pulse Forward-Current 
Transfer Ratio for dc col-
lector-to-emitter volts = 
10, dc collector ma. = 150, 

e pulse duration (msec) < 
12, duty factor ≤ 0.02 . . hFE 20 40 60 

Small -Signal Forward-Current 
Transfer Ratio for dc 
collector-to-emitter volts 
= 10, dc collector ma. 
= 50, frequencyof 20 Mc. . hTe 2 4 - 

Gain-Bandwidth Producte. . . fT - 80 - Mc • 
d Pulsed to prevent excessive heating of collector junction. 

e Frequency at which small-signal forward current transfer ratio isequal 
to 1. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

• 
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2N696 

The flextble leads of this transistor are usually soldered 

to the circuit elemen:s. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of tse soldering operation may crack the seals of the leads 

and damage the transistor. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

This transistor is intended for use in socketed, single-

side printed-circuit boards and in conventional wire- in-type 

circuits. If this transistor is used in double-side printed-

circuit boards or in printed-circuit boards utilizing eyelets, 

it may be necessary to use an insulating washer or similar 

standoff device made of good dielectric material to prevent 

the solder from shorting the leads to each other or to the 

boards, and to prevent the col I ector from shorting to ground. 

RATING CHART 
— CASE TEMPERATURE, MEASURED AT .=_Í 

CENTER OF SEATING SURFACE   
— — FREE-AIR TEMPERATURE 

F  
2 

41! 

,  
o hTà-i I I i I 141 I  
-100 -50 0 50 100 150 200 

TEMPERATURE— CC 

Li 

92CS-11161R1 
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JEDEC No.T0-5 

.100" 

(NoTE 1)  

1 ....i._ 
.009—To j 

.125" 

DETAILS OF OUT-
LINE IN THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 
EYELETS 

EMITTER 

OUTSIDE 
CORNER 
RADII 

.007" MAX. 

.034" MAX. 

.028" MIN. 
.045" MAX. 
.029miN. 
(NOTE 3) INDEX TAB 

.370" MAX. 
MIN. — e 

DIA. 

.33e MAX. 

.305" MIN. 
DIA. 

.26e MAX. 
.240"MIN. 

SEATING 
PLANE  

D n 
3 LEADS 

m1N. 

.019"MAX. 

.0i6"mm. 
DIA. 

(NOTE 2) 

.200" 
DIA. 

(NOTE 41 

BASE 

.100" 

COLLECTOR 
(INTERNALLY 
CONNECTED 
TO CASE) 

92C5-I0429R2 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DI AMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FRDM MAXIMUM DIAMETER OF THE ACTUAL 

DEVICE. 

NOTE 4: LEADS HAVING MAXIMUM DIAMETER 10.019") MEASURED 

IN GAUGING PLANE 0.054" ± 0.001" - 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 

THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM-WIDTH TAB. 

RADIO CORPORATION OF AMERICA 
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2N697  

Transistor 

• 

• 

SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION TYPE 

For Switching Service in Commercial 
andMilitaryData-Processing Systems 

The 2N697 as the same as the 2)11696 except for the follow— 
ing items: 

ELECTRICAL CHARACTERISTICS 

Min. TYP cal Max. 

DC Collector-to-Emitter 
Saturation Voltage for 
dccollectorme. = 150, 
dc base ma. = 15. . . . VcE isat) - 0.8 1.5 volts 

DC-Fulse Forward-Current 
Trarsfer Ratio fordc 
collector-to-emitter 
volts = 10, dc collec-
tor ma. = 150, pulse 
duration lmsecl < 12, 
duty factor < 0.02. . hFE 40 75 120 

Small-Signal Forward 
Current Transfer Ratio 
for dc collector-to-
emitter volts = 10, 
dc collector ma. = 150, 
frequency of 20 Mc. . . h e 2.5 5 

Gain Bandwidth Product ° . - 100 - Mc 

e Frequency at which small gnat forward current transfer ratio is 
equal to 1. 

e RADIO CORPORATION OF AMERICA 
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2N705_ 

Mesa Transistor 

GERMANIUM P-N-P DIFFUSED-BASE TYPE 

For Logic-Circuit Applications in Commercial 
and Mil itary Data- Processing Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 

3 
0  500" 

diameter  See Dtmensional Outline 
BOTTOM VIEW 

Leads, Flexible   
Minimum length 
Orientation and 

Terminal Diagram: 

Lead 1- Emitter 

Lead 2- Base 

Lead 3 - col lector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  -15 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE   -15 max. volts 
EMITTER-TO-BASE VOLTAGE  -3.5 max. volts 
COLLECTOR CURRENT  -50 max. ma 
EMITTER CURRENT  50 max. ma 
TRANSISTOR DISSIPATION: 
Coeration in freeair (SeeRating Chart) : 

At ambient temperature of 25° C. . . 150 max. mw 
At ambient temperature of 55° C. . . 90 max. mw 
At ambient temperature of 71° C. . . 58 max. mw 

Operation with heat sink: 
At case temperature of 25° C. . . . 300 max. MW 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage  -65 to +100 oc 

LEAD TEMPERATURE: 
For immersion in molten solder 
for 10 seconds maximum   230 max. oc 

:âclic.4j%).je.peratures atone 25 0 C. reduce the dissipation Dy 4 

• RADIO CORPORATION OF AMERICA 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of 25° C. 

Nin. Typical Max. 
DC Collector Breakdown 
Voltage for dc collec-
torma. = -0.1, emitter 
current - 0  BVcB0 -15 - - volts 

DC Emitter Breakdown 
Voltage for dc emitter e ne. = -0.1, collector 
current - 0  8VE80 -3.5 - - volts 

DC Collector-to-Emitter 
Breakdown Voltage 
for dc emitter volts 
. 0, dc collector ma. 

DC Base-to-Emitter CES - - volts e = -0.1   BV -15  

Voltage for dc col-
lector ma. . -10, dc 
base ma. = -0.4. . • VBE -0.34 -0.44 volt 

DC Collector- to-Emitter 
Saturation Voltage 
for dc collector ma. 
= -10, dc base ma. 
= -0.4   VcE (Sat) - -0.3 volt 

DC Collector-Cutoff 
Current for dc col-
lector volts = -5, 
emitter current =0 lum _ _ -3 µa 

Small-Signal Current 
Transfer Ratio for 
dc collector-to-
emitter volts = -5, 
dc collector ma. = 
-10, frequency ( Mc) 
- 100  hfe - 3 _ • DC Current Transfer 
Ratio for dc col-
lector-to-emitter 
volts = -0.3, dc 
col lectorma. = -10 hFE 25 

Collector Transition 
Capacitance for dc 
collector volts = • 
-10, emitter current 
. 0, frequency ( Mc) 
- 1  

Emitter Transition 
Capacitance for dc 
emitter volts = -2, 
collector current = 
0, frequency (Mc) 
- 1  CTE 

• 

CTC - 5 

3.5 

• 
RADIO CORPORATION OF AMERICA 
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"Turn-On" Time ( Delay time 
rise time) for dc col-

lector-to-emitter supply 
volts = -3.5, " turn-on" 
base ma. = -1, collector 
resistor ( ohms) = 300, 
dc " off" base-to-emitter 
volts - 0  5  

Storage Time for dc collec-
tor-to-emitter supply 
volts = -3.5, " turn-on" 
base ma. = -1, " turn-off" 
base ma. = 0.25, collec-
tor resistor ( ohms) = 300. . ts - 100 mgsec 

Fall Time for dc collector-
to-emitter supply volts = 
-3.5, " turn-on" base ma. = 
-1, " turn-off" base ma. = 
0.25, collector resistor 
(ohms) = 300   tf - 100 mgsec 

td + tr - /5 mec 

PERFORMANCE TESTS 

This transistor typeistested in accordance with Military 

Specification MIL-S-195008. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

c!ose to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass seals of the leads 

and damage the transistor. 

This transistor is intended for use ¡ n single-side printed-

circuit boards and in conventional wire- in-type circuits. If 

this transistor is used in double-side printed-circuit boards 
or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 
from shorting the leads to each other or to the board, and to 

prevent the collector from shorting to ground. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

RADIO CORPORATION OF AMERICA DATA 2 
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SWITCHING-TIME TEST CIRCUITS 

TO OSCILLOSCOPE 
(for input waveform 

measurement ) 

RELAY 

-10 
HO-VOLT VOLTS 
AC SUPPLY 

TO OSCILLOSCOPE 
(trigger 

connection) 

R4 

TO OSCILLOSCOPE 
(for output waveform 

measurement) 

Q 

-3.5 
VOLTS 

+6 VOLTS 92C5-10990MA 

(a) " Turn-On" Time Measurement Circuit 

TO OSCILLOSCOPE 
(fix kW waveform 

measurement) 

HO- VOLTS 
AC SUPPLY 

TO OSCILLOSCOPE 
(trine 
comae«) 

TO OSCILLOSCOPE 
(for output waveform 

measurement) 

-10 VOLTS 92C5-10990RIB 

(b) "Turn-Off" Time Measurement Circuit 

Q: Transistor type 2N705 R6 : 7500 ohms, 0.1 watt 
RI : 1000 ohms, 0.5 watt R2: 200 ohms, 0.1 watt 

R2: 5100 ohms, 0.5 watt 5100 ohms, 0.5 watt 

R3: 11,000 ohms, 0.5 watt R9: 10,000 ohms, 0.5 watt 

Re: 10,000 ohms, 0.5 watt R10: 300 ohms, 0.5 watt 

Rs: 300 ohms, 0.5 watt 

Relay: C.P. Clare mercury relay model HG-2A-1004, 

or equivalent 

Oscilloscope: Tektronix model 545, or equivalent 

Information furnished by RCA Is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for Its use; nor for any infringements of patents 
or other rights of third parties which may result from 
Its use. No license is granted by Implication or 
otherwlse under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
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JEDEC No.T0-18 

230" MAX.   
.209' MIN. 

DIA. 

.19S" MAX 

.178" MIN - -

DIA. 

.500" MIN. II m n 

H U 

.100"-Ni 

BASE 
NenímoN 

EMITTER 

INDEX 
TAB 

(NOTE 3) 
.046' MAX. 
036' MIN. 

NOTE 4 

.210" MAX. 

.170" MIN. 

CASE SEAT 

4—.030" MAX. 

3 LEADS 

.017"+22:DIA. 

(NOTE I) 

A 
.100" 
DIA. 
(NOTE 2) 

,COLLECTOR 
(INTERNALLY 

CONNECTED TO CASE) 

92CS-10605R1 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 
TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" IS 
HELD. OUTSIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT 
CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 
I- 0.001" - 0.000" BELOW CASE SEAT TO BE WITHIN 0.007" OF 
THEIR TRUE LOCATION RELATIVE TO MAXIMUM WI DTH TAB AND TO 
"HE MAXIMUM 0.230" DI AMETER MEASURED WI TH A SUITABLE GAUGE. 
WHEN GAUGE IS USED, MEASUREMENT WI LL BE MADE AT CASE SEAT. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-
MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 
F.20M DIMENSION "8". 

RADIO CORPORATION OF AMERICA 
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2N705 

TYPICAL CHARACTERISTICS 

COLLECTOR-TO- BASE VOLTS (VcB). -5 

-40 0 40 
AMBIENT TEMPERATURE—° C 

AMBIENT TEMPERATURE.25° 

-0. lit it I 11  
-10 -20 -30 -40 -50 -60 

COLLECTOR MILLIAMPERES ( IC) 

RADIO CORPORATION OF AMERICA 
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2N705 
TYPICAL 

SATURATION-VOLTAGE CHARACTERISTICS 
, COLLECTOR MILLIAMPERES (IC )=- 10 

AMBIENT TEMPERATURE .2e c 

1.0 

••  
!!! 2 à  
idr 7 au  

III  
• .1 Mg al ....ma im !!!  
la II gig  
!_111111  

VBE 
- t-

,Vé'É 

e  
O -0.5 -1 -2 -2.5 

BASE MILLIAMPERES (IB) 

COLLECTOR MILLIAMPERES (IC). 10 
BASE MILLIAMPERES (Ie 

92C5-I0972 

-60 -40 -20 0 20 40 
AMBIENT TEMPERATURE —°C 

60 

92CS -10986 

80 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 





T
Y
P
I
C
A
L
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

• • • 

 tr-

=' 

, 
o o o 

SON003SOHOM11-11ri—IPO 31411 AV130 

- o 
2
E
E
I
=
E
U
1
 

II  

N  

• 

1  

• • • 

I  

II 

M
2
P
Z
O
M
E
I
J
 e 



2N705 

TYPICAL STORAGE-TIME CHARACTERISTICS 

2 

COLLECTOR MILLIAMPERES ( Ic).--- I0 
CIRCUIT OC CURRENT TRANSFER 
RATIO= 

AMBIENT TEMPERATURE=25° C 

L _.1 _, 
02 0.4 0.6 0.8 I 12 1.4 

"TURN-OFF" BASE CURRENT (I62)—MILLIAMPERES 

92CS-I0975 

COLLECTOR MILLIAMPERES (lc )=-10 : 
"TURN-ON» BASE MILLIAMPERES 

"TURN-OFF" BASE MILLIAMPERES ( 162).0.25 
10 , " , 

o 

cote 80 
o 
cc 
C-) 
2 

E1' 0 
2 

40 te 

20 

o 
Ci) 

-60 -40 -20 0 20 40 

AMBIENT TEMPERATURE— °C 
60 

92CS-10973 

80 
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TYPICAL FALL-TIME CHARACTERISTICS 

COLLECTOR MILLIAMPERES (I&=- 10   
CIRCUIT DC-CURRENT-TRANSFER 
RATIO RANGE=5 TO 20 

AMBIENT TEMPERATURE•25* C 

0 02 0,4 06 08 I I 2 14 

TURN-OFF ' BASE CURRENT (182 —MILLIAMPERES 

92C5- 10989 

COLLECTOR MILLIAMPERES (IC)=- 10 
"TURN-ON" BASE MILLIAMPERES IB,)- 1 

"TURN-OFF' BASE MILLIAMPERES 182)- 0 25 

—60 —40 —20 0 20 40 

AMBIENT TEMPERATURE—CC 

60 

92CS - 10987 

80 • 
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2N706  

Mesa Transistor 

• SILICON N- P-N DIFFUSED-JUNCTION TYPE 

For  Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any e Maximum Length ( Excluding flexible leads) 0   210" 
Maximum Diagieter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Orientation and diameter  See Oimenstonal. Outline e Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
Lead 2- Base 

Lead 3-collector, 
Case 

SWITCHING SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   25 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With external resistor ( ohms) = 10 
bezween base and emitter  20 max. volts 

EMITTER-TO-BASE VOLTAGE   3 max. volts 
TRANSISTOR DISSIPATION ( See Rating Chart): 

Operation in free air: 
At ambient temperature of 25° C . . . . 0.3 max. watt 

Operation with heat sink: 
At case temperature of 25° C  1 max. watt 
At case temperature of 100° C   0.5 max. watt 

JUNCTION TEMPERATURE  175 max. °C 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
ambient temperature of 250 C unless otherwise specified 

en. Typical Max. 

DC Base-to-Emitter Satura-
tion Voltage for dc 
collector ma. = 10, dc 
base ma. - 1  VBE - 0.75 0.9 volt 

(sat) 

RADIO CORPORATION OF AMERICA DATA 1 
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2N706 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 10, 
dc base ma. - 1   VCE 

DC Ccllector-Cutoff Current I C80 
for dc collector volts = 
15, emitter open, ambient 
temperature = 

25° C   
150° C  

Collector-to-Base Capaci-
tance for dc collector 
volts = 10, emitter open. Cob 

DC-Pulse Current Transfer 
Ratio for dc collector-
to-emitter volts = 1, dc 
collector ma. = 10, 
pulse duration (mseC) 
5. 12, duty factor 0.02. h FE 

Small-Signal Current 
Transfer Ratio for dc 
collector-to-emitter 
volts = 15, dc collec-
tor ma. = 10, fre-
nuency of 100 Mc  h fe 

Gain-Elandwith Product . .   GBW 
Storage Time for dc collec-

tor ma. r 10, " turn-on" 
base ma. ( 1B 1) . 10, 
"turn-off" base ma. ( 182) 
- -10   t. 

0.3 0.6 volt • 
- 0.005 0.5 µa 

3.5 30 1,  e 
5 6 uµf 

20 

2 4 
400 Mc 

16 60 musec 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack theglass seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature ofthe solder 

should not exceed 2550 C for a maximum immersion period of 

10 seconds. 

This transistor is intended for use in single-side printed-

circuit boards and in conventional wire- in- type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use as insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

• 
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2N706 

from shorting the leads to each other or to the board, and to 

ill,prevent the col lector from shorting to ground. 

It Is to be noted that thecase of this transistor operates 

at the col lector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 
measures should be taken. 

RATING CHART 

o 
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2N706 

.195"MA:1 

.178" MIN. 
DIA. 

.500" MIN. 

Ill 

BASE 
INSULATION 

EMITTER 

INDEX— 

(NOTE 3) 
TAB 

.046" MAX. 

.036" MIN. 
NOTE 4 

230" MAX. 
209" MIN. 1"--

DIA. 

.210" MAX. 

.170" MIN. 

CASE SEAT  

4—.030" MAX. 

3 LEADS 

.017"+2,57DUL 

(NOTE I) 

7-.050" 

.100" 
DIA. 

E 2) 

COLLECTOR 
(INTERNALLY 

CONNECTED TO CASE) 

92C5-10605RI 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FRCel THE CASE SEAT. BETWEEN 0.25" 

TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" IS 

HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW CASE SEAT TO BE WITHIN 0.007" OF 

THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND TO 

THE MAXIMUM 0.230" DIAMETER MEASURED WITH ASUITABLE GAUGE. 

WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT CASE SEAT. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-
MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER "A" 

FROM DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
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2N706-A 

Mesa Transistor 

• SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For  Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 111, Maximun Length ( Excluding flexible leads)  0  210" 
Maximum Diameter 0   230" 
Dimensional Outline JEDEC No.T0-18 
Case  Metal 
Sells  Hermetic 
Leads, Flexible   3 

0  500" Minimum length 

e
Orientation and diameter  See Dimensional Outline 

Term:nal Diagram: BOTTOM VIEW 

Lead 1 - Emi tter 
Lead 2- Base 

Lead 3- Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   25 max. volts 
COLLECTOR TO EMITTER VOLTAGE: 

With external resistor ( ohms) = 10 
between base and emitter  20 max. volts 

EMITTER-TO-BASE VOLTAGE   5 max. volts 
COLLECTOR DISSIPATION: e Operation in free air: 

At ambient temperature of 25° C . 0.3 max. watt 
Operation with heat sink: 

At case temperature of 100° C   1 max. watt 
JUNCTION TEMPERATURE  175 max. °C 
AMBIENT-TEMPERATURE RANGE: 
Storage   -65 to +175 °C 

• ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
ambient temperature of 250 C unless otherwise specified 

Nin. Typical Max. 

DC Base-to-Emitter Satura-

. tion Voltage for dc 
collector ma. = 10, dc 
base ma. - 1  VBE 0.7 - 0.9 volt 

(sat) 

eel RADIO CORPORATION OF AMERICA 
Ire Semiconductor & Materials Division Somerville, N. J. 
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2N706-A 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. = 10, dc • base ma. - 1  VCE - - 0.6 volt 

DC Collector-Cutoff Current 1060 
for dc collector volts 
15, emitter open, 
ambient temperature = 

25° C   - - 0.5 ga 
150° C  30 ga 11, 

DC Current Transfer Ratio 
for collector-to-emitter 
volts = 1, dc collector 
ma. - 10  hPE 20 60 

Small-Signal Current Trans-
fer Ratio for dc collec-
tor-to-emitter volts . 
10, dc collector ma. = • 10, frequency of 160 Mc . hfe 2 

"Turren" Time for dc 
collector supply volts 
= 3, "turn-on" base ma. 
(18 1) = 3, "turn-off" 
base ma. ( 432) = -1 . . . - - 40 mgsec 

"Turn-Off" Time for dc 
collector supply volts = 
3, "turn-on" base ma. 
(1B 1) = 3, "turn-off" 
base ma. ( 162 ) = -1 . . . - - 75 mgsec 

Storage Time for dc collec-
tor ma. = 10, " turn-on" 
base ma. (le i) = 10, 
"turn-off" base ma. ( 182 ) 
- 10  te - 25 rngsec 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

Shown under Type 2N706 also apply to the 2N706- A 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N708 

Transistor 

• SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION PLANAR TYPE 

For Switching and Amplifier Applications 
in Industrial and Military  Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any e Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter 0   230" 
Dimensional Outline   JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   
Minimum length 0  5003 " 

e Orientation and diameter  See Dimensional Outline 
Terminal Diagram: BOTTOM VIEW 

• 

• 

Lead 1-Emitter _end 3- Collector, 
Lead 2- Base Case 

SWITCHING SERVICE 

Maximum Ratings, Absolute-Naximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   40 nax. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With external resistor ( ohms) 10 

between base and emitter  20 max. volts 
With base open  15 max. volts 

EMITTER-TO-BASE VOLTAGE: 
Wit., collector open   5 max. volts 

TRANSISTOR DISSIPATION:a 
At case temperature!) of 25° C or below. 1.2 max. watts 
At case temperatureb of 100° C 0  68 max. watt 
At free-airtemperatureof250 Cor below. 0.36 max. watt 

TEMPERATURE RANGE: 
Sto ,age   -65 to +300 °C 
Operating (Junction)  200 max. °C 

LEAD TEMPERATURE: 0 
For 10 seconds maximum  300 max. °C 

• a see accompanying Rating Chart. 

measered at center of seating plane. 
C Measured 1Is6 ± IfS2 1. down from seating plane. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 

8-61 



2N708 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and free-
air temperature of 250 C unless otherwise specified. 

11, Mtn. Max. 

DC Collector Breakdown Voltage 
for dc collector ma. = 
0.001, emitter ma. r ° • • • BVC80 40 - volts 

DC Emitter Breakdown Voltage 
for dc emitter ma. = 0.1, 
collector ma. - 0  BVE80 5 - volts e 

DC Collector-to-Emitter 
Sustaining Voltage: 
With dc collector pulsed 

ma. = 30, external base-
to-emitter resistor 
(ohms) 5 10 VcERIsus) 20 - volts 

With dc collector pulsed • ma. = 30, base ooen. . . . VcEo (sus) 15 - volts 
DC Base-to-Emitter 
Saturation Voltage: VBE Isat) 
With dc collector ma. = 10, 

dc base ma. = 1, free-
air temperature = 25° C. . 0./2 0.8 volt 

With dc collector ma. = 7, 
dc base ma. = 0.7, free-
air temperature = -55° C . - 0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage: VcE lsat ) 
With dc collector ma. = 10, 

dc base ma. = 1, free-
air temperature = 25° C. . - 0.4 volt 

With dc collector ma. = 7, 
dc base ma. = 0.7, free-
air temperature range = 
-55 to +125° C   - 0.4 volt 

DC Collector-Cutoff Current 1 C60 
for dc collector volts = 
20, dc emitter ma. = 0, e 
free-air temperature = 
25° C  - 0.025 Pa 
150° C   - 15 Pa 

DC Collector Current for 
base-to-emitter forward 
bias volts = 0.25, dc 

41, collector volts = 20, free-
air temperature = 125° C . . ICEX - 10 Pa 

DC Emitter-Cutoff Current 
for dc base-to-emitter 
volts = 4, dc collector 
ma. - 0  IE80 - 0.08 pa 

RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 



2N708 

Base-Spreading Resistanced 
for dc collector-to-
emitter volts = 10, dc 
collector ma. = 10, 
frequency (Mc) = 300 . . . . rbi 

Collector-to-Base Capacitance 
for dc collector volts = 
10, dc emitter ma. = 0 . . . Cob 

Small-Signal Current Transfer 
Ratio for dc collector-to-
emitter volts = 10, dc 
collector ma. = 10, 
frequency (Mc) = 100 . . . . hfe 3 

DC Current Transfer Ratio: hFE 
With dc collector-to-

emitter volts = 1. free-
air temperature = 25° C. 
dc collector ma. = 

10   
0 5  15 

With dc collector-to-
emitter volts = 1, dc 
collector ma. = 10, free-
air temperature = -550 C • 

Storage Timee for dc collec-
tor supply volts = 10, 
collector resistor ( ohms) 
=1000, "turn-on" and " turn-
off" base ma. = 10 each, dc 
collector ma. - 10   

Thermal Resistance: 
Junction-to-case   
Junction-to- free air 

d 

e 

ts 

RT 

- 50 ohms 

- 6 µuf 

15 

30 120 

25 musec 

145 °C/watt 
480 °C/watt 

IIIre:arc:?u. Re ., Of . and hie ( smell -signal -signal 

See accompanying Storage-fine-Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 
leads and damage the transistor. 

It is to be noted that 

at the collector voltage. 

given to the possibility 

transistor is to operat 

below ground potential. 
measures should be taken 

the case of this transistor operates 
Consideration, therefore, should be 

of shock hazard, if the case of this 

e at a voltage appreciably , above or 

in such cases, suitable precautionary 

RADIO CORPORATION OF AMERICA 
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STORAGE—TIME—MEASUREMENT CIRCUIT 

(NOTE 4) TYPE 
2N708 

•A 

0.1 pf 

o 
V N 

(NOTE 2) 

0.5 251 

68 
OHMS 

500 
OHMS 

500 
OHMS 2 

890 
OHMS 

VNB.11V ( NOTE 

O pf 

91 
OHMS 

I 0.0025 
Pl 

µf 

Vcc.I0V (NOTE 0 

ï  

o 
VOUT 

(NOTE 3) 
o 

92CS — 11228 

NOTE WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25—µf DECOUPLING CAPACITORS ACROSS 

THE POWER—SUPPLY TERMINALS FOR Vcc AND V88. 

NOTE 2: INPUT VOLTAGE IVIO OBTAINED FROM MERCURY—RELAY 
TYPE PULSE GENERATOR HAVINGANOUTpla IMPEDANCE OF 50 OHMS. 

NOTE 3: THE ASSOCIATED INPUT AND OUTPUT WAVEFORMS SHOWN 

SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 
HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

MOTE 4: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 

VOLTAGE (VA ]. 

ASSOCIATED WAVE FORMS 

 o 

PULSE 
GENERATOR 
VOLTAGE 

10 V 

TIME 

RISE TIME < I rnp.SEC 
PULSE DURATION ≥ 300mµ SEC 
DUTY FACTOR < 0.02 

INPUT WAVE FORM 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N708  

+6 v 
10% 

REFERENCE 
PULSE 

VOLTAGE 
(VA) 

 . TIME 

0 

4 V 

REFERENCE WAVE FORM OBSERVED 

AT PO/NT ";e1" IN STORAGE- TIME-

MEASUREMENT CIRCUIT 

OUTPUT 
VOLTAGE 

(VOUT) 

OUTPUT WAVE FORM 

TIME 

92C5- 11224 

RATING CHART 
I — CASE TEMPERATURE, 

MEASURED AT CENTER 
OF SEATING PLANE 

t— FREE-AIR TEMPERATURE 

t -t-

'*t 

0.2  

: 

:27 

;   

- 
-t• • t- : 

o : - 
-100 -50 

  , 

O 50 100 

TEMPERATURE-°C 

150 200 

92CS-11231 

. RADIO CORPORATION OF AMERICA 
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2N708 

JEDEC No.T0-18 

J95"MA—X11 
.178" MIN. 

DIA. 

7 

.230" MAX. 

.209" MIN. r_ 
DIA. 

.500" MIN. n 

H 

.210" MAX. 

.170" MIN. 

SEATING PLANE 

1—.030" MAX. 

ar,\__ 3 LEADS 

DIA. 

(NOTE 0 

Joe., 
INSULATION 

45. 

INDEX— 

(NOTE 3) 
TAB 4/ 

.046" MAX. 

.036" MIN. 
NOTE 4 

.100" 

toef. 2.) 

92CS-10605R1 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD,A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDEOF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" — 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 
TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT 

SEATING PLANE. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI— 
MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 

FROM DIMENSION "B". 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. I. 



2N709 

Transistor 
• SILICON N-P-N EPITAXIAL-PLANAR TYPE 

For Ultra-Nigh-SpeedLogic-CircuitSwitchingApplications 
in Commercial and Military Data-Processing Systems. 
The 2N2475 is a Direct Replacement for Type 2N709. 

GENERAL DATA 

e Mechanical: 
Dimensions See Outline TO- 18 in General Section 
Terminal Diagram: 

111, Lead 1- Emitter 
Lead 2- Base 

• 

• 

BOTTOM VIEW 

Lead 3- Collector, 
Case 

SW,TCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Yaxlmum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . . ... VŒIO 15 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO 6 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEB0 4 max. volts 

COLLECTOR CURRENT   lc Limited by power 
dissipation 

TRANSISTOR DISSIPATION:' 
At case temperature' of 

100° C or below   500 max. mw 
At free-air temperature of 

25° C or below  300 max. mw 
TEMPERATURE RANGE: 
Junction (Operating)  T -65 to +200 °C 
Storage   TSTG -65 to +300 °C 

LEAD TEMPERATURE: ° 
For 10 seconds maximum  I. 300 max. oc 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free- air temperature = 25° C 

Min. Typical Max. 

DC Collector Breakdown Voltage e for dc collector ma. = 0.01, 
dc emitter current . 0 . . . BVcao 15 30 - volts 

e See accompanying Rating Chart. 

b Measured at center of seating plane. 

C measured 1/16. ± 1/32 along lead, down from sealing plane. 

RADIO CORPORATION OF AMERICA 
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2N709 

Nin. TyPical Max. 

DC Emitter Breakdown • Voltage for dc collector 
current = 0, dc emitter 
ma. = 0.01   BVE60 4 7 - volts 

DC Collector-to-Emitter 
Sustaining Voltaged 
for dc pulsed collector 
ma. = 10, dc base cur-
rent = 0  Vuo(sus) 6 10 - volts ge 

DC Base-to-Emitter Satu-
ration Voltage for dc 
collector ma. = 3, dc 
base ma. = 0.15  VBE C sat l 0.7 0.77 0.85 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 3, dc 
base ma. = 0.15  VEE(sdt) - 0.26 0.3 volt • 

DC Collector-Cutoff ICB0 
Current for dc col-
lector-to-base volts 
= 5, dc emitter current 
= 0, free-air tempera-
ture = 

25° C  - 0.002 0.05 ma 
150° C   - 0.9 5 ga 

Emitter-to-Base Capaci-
tance for dc emitter-to-
base volts = -0.5, dc 
collector current . 0, 
frequency ( kc) = 140 
(Approx  l   Clb - 1.8 2 pf 

Collector-to-Base Capaci-
tance for dc collector-
to-base volts = 5, dc 
emitter current = 0, 
frequency ( kc) = 140 
(Approx  )   cob - 2.1 3 pf ID 

DC Forward-Current 
Transfer Ratio: hFE 
With dc collector-to-

emitter volts = 1, 
dc pulsed collector 
ma. = 30   15 43 - 

With dc collector-to- e 
emitter volts = 0.5, 
dc pulsed collector 
ma. = 10   20 53 120 

With dc collector-to-
emitter volts = 0.5, 
dc pulsed collector 
ma. = 10, free-air • 
temperature = -55° C 10 29 

RADIO CORPORATION OF AMERICA 
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2N709  

Small-Signal Short-Circuit 
Forward-Current Transfer 
Ratio for dc collector-
to-emitter volts = 4, 
dc collector ma. = 5, 
signal frequency ( Mc) 
= 100  hfe 8 

Switching Time: 
Storage timee for dc 

collector ma. = 5, 
turn-on dc base ma. 
= 5, turn-off dc base 
ma. - -5   ts - 4.1 6 nsec 

Turn-On time ( Delay 
time + rise time) for 
dc collector ma. = 10, 
turn-on dc base ma. 
= 2, turn-off dc base 
ma. = -1   ton - 6.4 15 nsec 

Turn-Off timef ( Storage 
time + fall time) for 
dc collector ma. = 10, 
turn-on dc base ma. 
= 1, turn-off dc base 
ma. - -1   toff 8.3 15 nsec 

d The Col lector-to-Emi t ter Sustaining Vol tage [VcEp(sus)] wi th the base 
open Is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector vol toge 
at which the effective alpha of the device is equal to unity Pan = 1: 
voltage at which the product of alpha ( ci), at low voltage, times the 
multiplication factor ( e) equals uni ty). 

e See accompanying Storage- f see-Neasure.ent Circuit. 

See accompanying furn-On-f Jae and Turn-Of f-f ime Measuregent Circuit, 

OPERATING CONSIDERATIONS, 
RATING CHART, 

STORAGE-TIME MEASUREMENT CIRCUIT, 
TURN-ON-TIME AND TURN-OFF-TIME MEASUREMENT CIRCUIT, 

and ASSOCIATED WAVE FORMS 
shown under type 2N2475 also apply to the 2N709 

RADIO CORPORATION OF AMERICA 
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2N710 

Mesa Transistor 

• GERMANIUM P-N- P DIFFUSED- BASE TYPE 

For Logic-Circuit Applications in Commercial 
and Military Data- Processing Equipment 

GENERAL DATA 

Mechanical: 

IllOperating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Min'mum length 0  500" 

e Orientation and diameter. . . . . . See Dimensional Oulline 
Termina' Diagram: BCTTOM VIEW 

Lead I - Emitter 

Lead 2- Base 

Lead 3-collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -15 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE  -15 max. volts 
EMITTER-TO-BASE VOLTAGE   -2 max. volts 
COLLECTOR CURRENT   -50 max. ma 
EMITTER CURRENT   50 max. ma 11, TRANSISTOR DISSIPATION: 
Operation in free air (See Rating Chart): 

At ambient temperature of 25° C . . . . 150 max. mw 
At ambient temperature of 55° C . . . . 90 max. mw 
At ambient temperature of 71° C . . . . 58 max. mw 

Operation with heat sink: 
At case temperature of 25° C'   300 max. mw 

SAMBIENT TEMPERATURE RANGE: 
Operating and storage   -65 to +100 °C 

LEAD TEMPERATURE: 
For immersion in molten solder 
for 10 seconds maximum  230 max. °C 

• 
a F,. temberatures above 250 C. reduce the dissIpation by it m1111- 
,,r,,M 

RADIO CORPORATION OF AMERICA 
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2N710 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with resPect to base unless 
otherwise sPecifled. Ambient temperature of 25° C. 

Min. Typical Max. • 
DC Collector Breakdown 
Voltage for dc col-
lector ma. = -0.1, 
emitter current = 0 . BVcso -15 - - volts 

DC Emitter Breakdown 

III Voltage for dc emit-
ter ma. = -0.1, col-
lector current = 0. . BVEBO -2 _ - volts 

DC Collector-to-Emitter 
Breakdown Voltage 
for dc emitter volts 
= 0, dc collector ma. 
- -0  1  BVcEs -15 - - volts e 

DC Base-to-Emitter 
Voltage for dc col-
lector ma. = -10, dc 
base ma. = -0.4   VBE -0.34 - -0.5 volt 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector ma. 
= - 10, dc base ma. 
= -0  4   VCC(sat) - - -0.5 volt 

DICCollector-CutoffCurrent 
for dc collector volts 
= -5, emitter current 

- o   IcBo - -3 ga 
Small-Signal Current 

Transfer Ratio for dc 
collector-to-emitter 
volts = -5, dc collector 
ma. = -10, frequency 
(Mc) = 100  hfe - 3 

DC Current Transfer Ratio 
for dc collector-to-
emitter volts = -0.5, 
dc collector ma. = -10. . 

Col lector Transi t ion Capac 
tance for dc collector 
volts = -10, emitter 
current = 0, fre-
quency (Mc) - 1   

Emitter Transition Capaci-
tance for dc emitter 
volts = -2, collector 
current = 0, fre-
quency (Mc) - 1   CTE - 3.5 

hFE 25 

CTC 

• 

- 5 111 

- prrf • 

RADIO CORPORATION OF AMERICA 
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2N710  

"Turn-On" Time ( Delay 
time + rise time) for 

•
dc collector-to-emit-
ter supply volts = 
-3.5, " turn-on" base 
ma. . -1, collector 
resistor ( ohms) = 300, 
dc "off" base-to-emit-
ter volts = 0,5   td + tr _ _ 75 ramsec 

Storage Time for dc col-

e lector-to-emitter supply 
volts = -3.5, " turn-on" 
base ma. r -1, " turn-off" 
base ma. . 0.25, col-
lector resistor (ohms) 
= 300   ts _ _ 100 mpsec 

Fall Time for dc col-. lector-to-emitter supply 
volts = -3.5, " turn-on" 
base ma. = -1, " turn-off" 
base ma. = 0.25, col-
lector resistor ( ohms) 
- 300   tf _ 100 mmsec 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

SWITCHING-TIME TEST CIRCUITS, 
and 

DIMENSIONAL OUTLINE 
shown under Type 2N705 also apply to the 2N710 

RADIO CORPORATION OF AMERICA DATA 2 
Semiconductor & Materials Division Somerville, N. J. 6-61 
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2N710 

TYPICAL CHARACTERISTICS 

COLLECTOR MILLIAMPERES tic i.-10 

"TURN—OFF" BASE MILLIAMPERES ( IB2).0   

AMBIENT TEMPERATURE- 25° C 

0 —0.5 —1 —1.5 —2 —2.5 —3 
"TURN—ON" BASE CURRENT (IBit—MILUAMPERES 

92C5-10984 

COLLECTOR MILLIAMPERES (Ic,)--I0   

AMBIENT TEMPERATURE- 25° C 

0 —0.5 —1 —1.5 —2 —2.5 —3 

"TURN—ON" BASE CURRENT (191)—MILLIAMPERES 

92CS-10985 

RADIO CORPORATION OF AMERICA 
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TYPICAL STORAGE-TIME CHARACTERISTICS 

COLLECTOR MILLIAMPERES (/D)=- 10 
CIRCUIT DC CURRENT TRANSFER 

I RATIO. %/Is, 

AMBIENT TEMPERATURE • 25° C 

0 0.2 0.4 0.6 0.8 I 1.2 

'TURN- Of F° BASE CURRENT (IB2)—MILLIAMPERES 

92CS-I0975 

COLLECTOR MILLIAMPERES (lc )=- 10 
'TURN-ON' BASE MILLIAMPERES 

"TURN-OFF' BASE MILLIAMPERES (IB )'0.25 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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TYPICAL FALL-TIME CHARACTERISTICS 

COLLECTOR MILLIAMPERES (Ic)=-10 

CIRCUIT DC-CURRENT-TRANSFER-
RATIO RANGE=5 TO 20 

AMBIENT TEMPERATURE=25* C 

0 0.2 0.4 0.6 0.8 1 1.2 

"TURN-OFF" BASE CURRENT (1821—MILLIAMPERES 

92CS-I0989 

COLLECTOR MILLIAMPERES ( I c).-10 
"TURN-ON" BASE MILLIAMPERES (IB 1). - I 

"TURN-OFF" BASE MILLIAMPERES (1821=0.25 

AMBIENT TEMPERATURE 

RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. J. 



2N711 

Mesa Transistor 
GERMANIUM P-N-P DIFFUSED-BASE TYPE 

For Logic-Circuit Applications in Commercial 
and Military Data- Processing Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seal- Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Or;entation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maxlmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -12 max. 
COLLECTOR-TO-EMITTER VOLTAGE  -12 max. 
EMITTER-TO-BASE VOLTAGE 
COLLECTOR CURRENT   
EMITTER CURRENT   
TRANSISTOR DISSIPATION: 

Operation in free air ( See Rating Chart): 
Al ambient temperature of 25° C 150 max. 
At ambient temperature of 55° C 90 max. 
At ambient temperature of 71° C 58 max. 

Operation with heat sink: 
At case temperature of 25° C*   300 max. 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +100 

LEAD TEMPERATURE: 
For immersion in molten solder 
for 10 seconds maximum  230 max. 

-1 max. 
-100 max. 
100 max. 

volts 
volts 
Volt 
ma 
ma 

Fer case temperatures above 25 ° C, reduce the dIss,pat,on by 4 milli — 
watts/ 0C. 

RADIO CORPORATION OF AMERICA DATA I 
Semiconductor & Materials Division Somerville, N. J. 6-61 



2N711 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of ae C. 

Min. Typical Max. • 
DC Collector Breakdown 
Voltage fordc collec-
tor ma. = -0.1, emitter 
current = 0  BVC80 -12 volts 

DC Emitter Breakdown 
Voltage for dc emitter 

11, ma. = -0.1, collector 
current = 0  BVE80 -1 volt 

DC Collector-to-Emitter 
Breakdown Voltage for 
dc emitter volts = 0, 
dc collector ma. = -0.1 . BVCES -12 - volts 

DC Base-to-Emitter • Voltage for dc collec-
tor ma. = -10, dc base 
ma. = -0  4  VBE -0.34 -0.5 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collectorae. = -10, 
dc base ma. = -0  5  VCE - -0.5 volt 

DC Collector-Cutoff Cur- 
(sat) 

rent for dc collector 
volts = -5, emitter 

current = 0   C130 -3 Pa 
Small-Signal Current 
Transfer Ratio for dc 
collector-to-emitter 
volts = -5, dc collector 
ma. = -10, frequency 
(Mc) = 100  hfe 2 

DC Current Transfer 
Ratio for dc collector-
to-emitter volts = -0.5. • dc collector ma. a. -10- hFE 20 

Collector TransitionCapaci-
tance for dc collector 
volts = -10, emitter 
current = 0, frequency 
(Mc) - 1  5 Pg CTC 

EmitterTransitionCapaci- • tance for dc emitter 
volts = -2, collector 
current a 0, frequency 
(Mc) = 1  CTE 4 PMf 

• 
RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville. 



2N711 

"Turn-0n" Time ( Delay time 
+ rise time) for dc 
collector-to-emitter 
supply volts = -3.5, 
"turn-on" base ma. = -1, 
collector resistor ( ohms) 
= 300, dc "off" base-to-
emitter volts = 0.5 . . . td + tr - - 100 mmsec 

Storage Time for dc col-
lector-to-emitter supply 
volts = -3.5, " turn-on" 
base ma. = -1, " turn-off" 
base ma. = 0.25, col-
lector resistor ( ohms) 
- 300   t, - 200 mmsec 

Fall Time for dc col-
lector-to-emittersupoly 
volts = -3.5, " turn-on" 
base ma. = -1, " turn-off" 
base ma. . 0.25, col-
lector resistor ( ohms) 
- 300   tf 150 mµsec 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

SWITCHING-TIME TEST CIRCUITS, 
and 

DIMENSIONAL OUTLINE 
shown under Type 2N705 also apply to the 2N711 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N794  

Mesa Transistor 
GERMANIUM P-N- P DIFFUSED-JUNCTION TYPE 

For Nigh- Speed Switching Service in Com-
mercial and Military Data- Processing Systems 

The 2,47q4 is the same as the et3oo extePt for the following 

items: 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
MaximuT Diameter  0  230" 
Dimensional Outline JEDEC No.T0-18 
C?se  Metal 
Seals Hermetic 
Leaas, Flexible   3 

0  500" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Minimum length 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- collector, 
Case 

OPERATING CONSIDERATIONS 

It is to be noted that the case of this transistor oper-

ates at the collector voltage. Consideration, therefore, 

should be given to the possibility of shock hazard, if the 

case of this transistor is to operate at a voltage appreciably 

above or below ground potential. In such cases, suitable 

precautionary measures should be taken. 

eRADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 

4-61 



2N794 

JEDEC No.70-18 

.195MA1 

.178 MIN. —al 
DI A. 

.500" MIN. 

Jr  

230" MAX. 
209" MIN. r  

DIA. 

.100« 

SASE 
INSULATION 

EMITTER 

754 -- 

INDEX— 

(NOTE 3) 
TAB 4/ 

.1)46" MAX. 

.036" MIN. 
NOTE 4 

.210" MAX. 

.170" MIN. 

CASE SEAT 

1—.030" MAX. 

3 LEADS 
e 002" 

.017w —OOr DIA. 

(NOTE I) 

.050" 

.100" 
DIA. 

Je(NOTE 2) 

COLLECTOR 
(INTERNALLY 

CONNECTED TO CASE) 

92C5-10605RI 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" IS 

HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" — 0.000" BELOW CASE SEAT TO BE WITHIN 0.007" OF 

THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND TO 

THE MAXIMUM 0.230" DIAMETER MEASURED WITH A SUITABLE GAUGE. 

WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT CASE SEAT. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI— 

MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 

FROM DIMENSION " 8". 

RADIO CORPORATION -OF AMERICA 
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2N795_ 

Mesa Transistor 
GERMANIUM P-N- P DIFFUSED-JUNCTION TYPE 

For High- Speed Switching Service in Com-
mercial and Military Data- Processing Systems 

The 2N7o5 ts the same as the 2111302 except for the followtng 

Items: 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Sea's  Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
0-ientation and diameter  See Dtmenstonal Outline 

Terminal Diagram: 

Lead 1 - Emitter 

Lead 2- Base 

BOTTOM VIEW 

Lead 3- Collector, 
Case 

OPERATING CONSIDERATIONS 

It is to be noted that thecase of this transistor operates 
at the collector voltage. Consideration, therefore, should be 
given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
4-61 



2N795 

JEDEC No.70-18 

.195"MAX. 

.178" MIN. I 
(HA. 

.500" MIN. 

.230" MAX. 

.209" MIN. r 
DIA. 

.100' 

BASE 
INSULATION 

EMITTER 

450 

INDEX— 
TAB 

(NOTE 3) 
.046" MAX. 
.036" MIN. 

.210" MAX. 

.170" MIN. 

CASE SEAT 

4—.030" MAX. 

3 LEADS 

.017"15-DIA. 

(NOTE I) 

7,050' 

NOTE 4 

A 
A00 

(NOTE 2) 

COLLECTOR 
(INTERNALLY 

CONNECTED TO CASE) 

92C5-10605RI 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" IS 
HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW CASE SEAT TO BE WITHIN 0.00T" OF 

THEIR TRUE LOCAT ION RELATIVE TO MAXIMUM WIDTH TAB AND TO 

THE MAXIMUM O. 230" DI AMETER MEASURED WITH A SUITABLE GAUGE. 

WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT CASE SEAT. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.04B" MAXI-

MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER "A" 

FROM DIMENSION "8". 

RADIO CORPORATION OF AMERICA 
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2N796_ 

Mesa Transistor 

GERMANIUM P-N-P DIFFUSED-JUNCTION TYPE 

For High-Speed Switching Service in Com-
mercial and Military Data-Processing Systems 

The oN7o6 is the some as the 2N1683 except for the following 
ttems: 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Orientation and diameter See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emi tter 

Lead 2 - Base 

Lead 3- Collector, 
Case 

OPERATING CONSIDERATIONS 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

transistor is to operate at A voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

RADIO CORPORATION OF AMERICA 
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.100" 

2N796 

JEDEC No.T0-18 

.230" MAX. 
209" MIN. r  

DIA.. 

BASE 
INSULATION 

EMITTER 

INDEX 
TAB 

(NOTE 3) 
.1246" MAX. 
.U36" MIN. 

.210" MAX 

.170" MIN. 

CASE SEAT  

4—.030" MAX. 

3 LEADS 

.01r+28eDIA. 

(NOTE I) 

050" 

00" 
, DIA. 

)'(NOTE 2) 

_COLLECTOR 
(INTERNALLY 

CONNECTED TO CASE) 
NOTE 4 

92C5-10605RI 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN TH E ZONE 
BETWEEN 0.05" AND 0.25" FROM TH E CASE SEAT. BETWEEN 0.25" 
TO TH E END OF TH E LEAD A MAXIMUM DIAMETER OF 0.021" IS 

HELD. OUTSIDE OF THESE ZONES , THE LEAD DIAMETER IS NOT 
CONTROLLED. 

NOTE 2: MAXIMUM DI AMETER LEADS AT A GAUGING PLANE 0.054" 
0.001" - 0.000" BELOW CASE SEAT TO BE WITHIN 0.007" OF 

THEIR TRUE LOCATI ON RELATIVE TO MAXIMUM WIDTH TAB AND TO 
THE MAXIMUM 0.230" DI AMETER MEASURED WI TH A SU I TABL E GAUGE. 
WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT CASE SEAT. 

NOTE 3: FOR VISUAL ORI ENTATI ON ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-
MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 
FROM DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
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2N828 

Transistor 

GERMANIUM P-N-P DIFFUSED-JUNCTION EPITAXIAL-MESA TYPE 

For Switching Applications in In-
dustrial and Military Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
D:mensional Outline JFDFC No.T0-18 
Case  Metal 
Seals Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: 3OTTOM VIL.:,' 

Lead 1 - Emitter 

Lead 2- Base 

Lead 3- Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open  -15 max. volts 

COLLECTOR-TO-EMITTER: 
With external resistor ( ohms) S 10 

between base and emitter   -15 max. volts 
EMITTER-TO-BASE: 

With collector open  -2.5 max. volts 
COLLECTOR CURRENT  -200 max. ma 
TRANSISTOR DISSIPATION:a 

At case temperatureb of 25°C or below . . 300 max. mw 
At f-me-air temperature of 25°C or below. 150 max. mw 

TEMPERATURE RANGE: 
Storage  -65 to +100 °C 
Operating (Junction)   100 max. OC 

LEAD TEMPERATURE: 
For 10 seconds maximumc  240 max. °C 

411, a Sec accompanying Rating Chart. 

Measured at center of seating plane. 

C Measured 1/16 ± 1/S2 down from seating plane. 

RADIO CORPORATION OF AMERICA 
Semiconductor& Materials Division Somerville, N. J. 
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2N828 

ELECTRICAL CHARACTERISTICS 

Voltage values are giver with respect to base unless 
otherwise specified. Free-air temperature of 25° C. 

Min. Max. 

DC Collector Breakdown Voltage 
for dc collector ma. = -0.1, 
emitter ma. - 0  BVCBO -15 - volts 

DC Collector-to-Emitter Break-
down Voltage for dc base-to-
emitter volts 0, dc collector 
ma. = -0.1, external base-to-
emitter resistance ( ohms) = 0 . BVcEs -15 volts 

DC Emitter Breakdown Voltage for 
dc collector ma. = 0, dc 
emitter ma. = -0.1   BVEBO -2.5 volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. = 
-10, dc base ma. - -1  V8E (eau 0.34 0.44 volt 

DC Collector-to-Emitter Satu-
ration Voltage: VcE (sat ) 
With dc collector ma. = -10, 

dc base ma. - -1   -0.2 volt 
With dc collector ma. = -50, 

dc base ma. - -5   -0.25 volt 
DC Collector-Cutoff Current for 
dc collector volts = -6, dc 
emitter ma. - 0  lato -3 ga 

Collector-to-Base Capacitance 
for dc collector volts = -6, 
dc emitter ma. = 0, frequency 
(kc) - 100   Cob 6 mmf 

DC Current Transfer Ratio for dc 
collector-to-emitter volts = 
-0.3, dc collector ma. . -10 . hFE 25 

Small-Signal Current Transfer 
Ratio for dc collector-to-
emitter volts = -1, dc col-
lector ma. = -10, frequency 
(Mc) - 100   hfe 3 - 

Gain-Bandwidth Product for dc 
collector-to-emitter volts = 
-1, dc collector ma. = -10 . . fT 300 - Mc 

Switching Timed for the 
following conditions unless 
otherwise specified, with dc 
collector-to-emitter supply 
volts = -3, dc collector ma.' 
= -10, " turn-on" base ma. = 
-1, " turn-off" base ma. = 0.25, 
external collector resistance 
(including " sampling" resistor 
of 20 ohms) of 300 ohms: 

RADIO CORPORATION OF AMERICA o 
Semiconductor Si Materials Division Somerville; N. J. 



2N828 

"Turn-On" Time ( Delay time 
+ rise time) for dc col-
lector-to-emitter supply 
volts = -3.5, dc base-
to-emitter ( off) volts 
= 1.25  td+ tr 70 fly/sec 

Storage Time  ts 50 mgsec 
Fall Time   tf - 50 mgsec 

Saturation Stored-Charge Time 
Constant for dc collector-to-
emitter supply volts = -10, dc 
ccllector ma.° = -10, " turn-on" 
base ma. = -10, " turn-off" base 
ma. = 10, external collector 
resistance ( including " sampling" 
resistor of 20 ohms) of 
1000 ohms   r5 - 25 mgsec 

d See accompanying Switching-Time Measurement Circuit. 
O The dc collector-to-emitter supply volts adjusted to give dc collector 

milliamperes of - 10. 

See accompanying Saturation Stored-Charge fine Constant Measurement 
Circuit. 

PERFORMANCE TESTS 

This transistortypemeets mechanical and environmental re-

quirements of Military Specification MIL-S-195008. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

This transistorisintended for use in single-side printed-

circuit boards and in conventional wire- in-type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 
device made of good dielectric material to prevent the solder 

from shorting the leads to each other or to the board, and to 

prevent the collector from shorting to ground. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitableprecautionary 

measures should be taken. 

RADIO CORPORATION OF AMERICA 
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2N828 

SWITCHING-TIME MEASUREMENT CIRCUIT 

SOURCE 
RESISTANCE 
OF PULSE 
GENERATOR (NOTE 3) 

200 4800 
OHMS OHMS IB 

VIN 
(NOTED 

R1 2 -1B2 2 

SAMPLING 
RESISTOR 

280 20 
OHMS OHMS 

---,Vv1,----N.W HDVcc (0-3.5 V 
R3 R4 NOTE 2) 

TYPE 
2N828 

92CS -11308 

NOTE I: TEST CIRCUIT PROVIDED BY THE TEKTRONIX TYPE R 

PLUG-INUNIT (FOR TEKTRONIX MODEL 5410SCILLOSCOPE 1 FOR THE 
MEASUREMENT OF SWITCHING TIME . THE TYPE R UNIT PROVIDES 

THE INPUT VOLTAGE (V1N1 AND THE COLLECTOR-SUPPLY VOLTAGE 

1Vcc). RESISTORS RI AND R4 ARE INCLUDED IN THE TYPE R 

UNIT ; RESISTORS R2 AND R3 ARE WIRED TO THE ASSOCIATED 
WIRING BOARD. 

NOTE 2: Vcc IS ADJUSTED FOR lc = - 10 MA . 

NOTE 3: 18 1 = "TURN-ON" BASE CURRENT = - 1 MA . 

18 2 = "TURN-OFF " BASE CURRENT = 0.25 MA . 

ASSOCIATED WAVE FORMS 

INPUT 
VOLTAGE 

IVN) 
A 

OUTPUT 
VOLTAGE 
(VOUT ) 

+1.25 V 
0 

5.4.V TIME 

INPUT WAVE FORM 

i 1 1 1 
1 I I II 1 
I I i 
1 1 1 0 1 
r- --'- - --is---11.--
1  i i 1 1 

1.4(1-1-'44.è0NeION-4.1"1 

— 10% 

OUTPUT WAVE FORM 

92CS-I1312 

TIME 

RADIO CORPORATION OF AMERICA 
Semiconductor 2. Materials Division Somerville, N. J. 



2N828 
 À•1•MIMMIMMIIMIMillt 

SATURATION STORED—CHARGE TIME CONSTANT 

MEASUREMENT CIRCUIT 

SOURCE 
RESISTANCE 
OF PULSE 
GENERATOR 

50 350 ( NOTE 3) 
OHMS OHMS 18, 

VIN RI 
(NOTE l) 

R2 18 2 

3 

SAMPLING 
RESISTOR 

980 20 
OHMS OHMS 

VCC (0-10 v 
R3 R4 NOTE 2) 

TYPE 
2N828 

92CS—H309 

NOTE I: TEST CIRCUIT PROVIDED BY THE TEKTRONIX TYPE R 

PLUG—IN UNIT ( FOR TEKTRONIX MODEL 541 OSCILLOSCOPE) FOR 

THE MEASUREMENT OF i. THE TYPE R UNIT PROVIDES THE INPUT 

VOLTAGE IV IN I AND THE COLLECTOR— SUPPLY VOLTAGE ( Vcc). 

RESISTORS RI AND Py ARE INCLUDED IN THE TYPE R UNIT; 

RESISTORS P2 AND R3 ARE WIRED TO THE ASSOCIATED WIRING 

BOARD. 

NOTE 2: Vcc IS ADJUSTED FOR lc = — 10 MA. 

NOTE 3: 181 = "TURN—ON" BASE CURRENT = — 10 MA. 

IB, = "TURN—OFF" BASE CURRENT = 10 MA. 

ASSOCIATED WAVE FORM 

—4.4 V 

INPUT WAVE Fome 
92CS-11311 

+4 V 

o 

RADIO CORPORATION OF AMERICA 
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2N828 

JEDEC No.T0-18 

195" K4A-x.-1 
.178- MIN. 

DIA. 

230" MAX.   
209" MIN. r 

DIA. 

.500" MIN. 

[II 
A001 

INSULATION I 

INDEX 
TAB 

(NOTE 3) 'It 
.046" MAX. 
.036" MIN. 

.210" MAX. 
am- MIN. 

SEATING PLANE 
4-.030" MAX. 

41›, 3 LEADS 

\__ .01r+25:01A. 
(NOTE 0 

7,050" 

NOTE 4 

DIA. 
,e(NOTE 2) 

92CS-10605R2 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDEOF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH A SUITABLE 
GAUGE. WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT 
SEATING PLANE. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

MOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-

MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 

FROM DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
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RATING CHART 
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2N955 

• Transistor 
GERMANIUM P-N- P DOUBLE-DIFFUSED-JUNCTION TYPE 

For High-Speed Logic-Circuit SwitchingApplications 
in Commercial and Military Data-Processing Systems. 
The 2N955A is a  Direct Replacement  for Type 2N955. 

GENERAL DATA • Mechanical: 
Dimensions See Outline TO- 18 in General Section 
Terminal Diagram: 

• 

• 

• 

BOTTOM VIEW 

Lead 1- Emitter Leld 3- Collector, 

Lead 2- Base Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open  V C80 12 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open   V CEO 8 max. volts.-

EMITTER-TC-BASE VOLTAGE: 
With collector open  VEBO 2 max. volts 

COLLECTOR CURRENT  IC 100 max. ma 
TRANSISTOR DISSIPATION:a P 

At free-air temperature of 
25° C or below   150 max. mw 

TEMPERATURE RANGE: 
Junction ( Operating)   Tj -65 to +100 °C 
Storage  TsTG -65 to +100 °C 

LEAD TEMPERATURE:a 
For 10 seconds maximum   TL 230 max. °C 

ELECTRICAL CHARACTERISTICS 

Free-air temperature = 25° C 

Min. Typical Max. 
DC Collector-to-Base 
Breakdown Voltage for dc 
collector ma. = 0.1, dc 
emitter current = O. . . 8VCBO 12 25 volts 

See accompanying Rating Chart. 

b Measured iI16 ± 1/32' along lead, down from seating plane. 

we- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA I 
8-62 



2N955 

Min. Tetcal Max. 

DC Collector-to-Emitter 
Breakdown Voltage for 
dc collector ma. = 5, 
dc emitter current = O. BVcE0 8 15 - volts 

DC Emitter-to-Base 
Breakdown Voltage for 
dc collector current 
= 0, dc emitter ma. 
- 0  1  Eivap 2 6 - volts • 

DC Collector-to-Emitter 
Reach-Through Voltage 
for dc collector-to-
base volts = 12, dc 
emitter-to-base float-
ing potential ( volts) 
- 1  VRT 11 - - volts II> 

DC Collector-to-Emitter 
Latching Voltage for 
dc collector ma. = 100, 
external base-to-
emitter_resistance 
(ohms) = 1000  9 - volts 

DC Base-to-Emitter VCERL 
Saturation Voltage for 
dc collector ma. = 30, 
dc base ma. = 1. . . . Vu (sat) 0.3 0.45 0.6 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 30, 
dc base ma. = 1. . . . VcE(sat) - 0.35 0.5 volt 

DC Collector-Cutoff 
Current for dc collec-
tor volts = 5, dc 
emitter current = O. . Iceo 0.6 5 ma 

Input Capacitance for 
dc emitter-to-base 
volts = -0.5, dc col-
lector current = 0, 
signal frequency ( kc) 
— 100  Ci b 6 10 Pf 

Output Capacitance for 
dc collector-to-base 
volts = 5, dc emitter • current = 0, frequency 
(kcI - 100   Cob 4 6 Pf 

DC Forward-Current 
Transfer Ratio for dc 
collector-to-base 
volts = 0.5, dc col-
lector ma. = 30. • • • hFE 30 50 • 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Small-Signal Short-Circuit 
Forward Current Transfer 
Ratio for dc collector-
to-emitter volts = 5, dc 
collector ma. = 20, 
signal frequency ( Mc) 
= 100  hfe 10 

Total Stored Charge for 
dc collector ma. = 30, 
dc base ma = 1  5   Qsd 90 pc 

Switching Time for dc 
collector supply volts 
= 5, dc collector ma. 
= 30: 
Delay time for dc base 

supply volts = -0.5, 
dc base-to-emitter 
volts = -0.5, turn-on 
dc base ma. = 4. . . . tde 4.5 - nsec 

Rise time for dc base 
supply volts = -0.5, 
dc base-to-emitter 
volts = -0.5, turn-on 
dc base ma. = 4. . . . tre 6.5 10 nsec 

Storage time for dc base 
supply volts = 5, 
turn-on dc base ma. = 
1.5, turn-off dc base 
ma. = -3   t, f 18 - nsec 

Fall time for dc base 
supply volts = 5, 
turn-on dc base ma. = 
1.5, turn-off dc base 
ma. = -3   tff 8 nsec 

Total turn-off time for 
dc base supply volts 
= 5, turn-on dc base 
ma. = 1.5, total 
stored charge ( pf) 
= 125  tgis d 9 15 nsec 

eeslumemglr Collector-to-limitter Latching- Voltage (Foggy) 
d e=gzIenegjeal-Stored-Charge(Q,)and Total tue -Off Time ( tes) 

C See accompanying Delay- Time ( ta) and Rise-fire (t,.) Measurement Circuit. 

See accompanying Storage-time ( t,) and Pall-Time ( tf ) Measurement 
Circuit. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS, 

DC COLLECTOR-TO- EMITTER LATCHING VOLTAGE ( VcERL ) 
MEASUREMENT CIRCUIT, 

TOTAL- STORED-CHARGE ( Qs) and TOTAL TURN-OFF TIME ( tQ s) 
MEASUREMENT CIRCUIT, 

DELAY-TIME ( te) and RISE-TIME ( tr) MEASUREMENT CIRCUIT, 

STORAGE-TIME ( ts) and FALL-TIME ( tr) MEASUREMENT CIRCUIT, 

and 

RATING CHART 

shown under type 2N955A also apply to the 2N955 

RADIO CORPORATION OF AMERICA e 
Semiconductor & Materials Division Somerville, N.1. lip 



2N955 

Transistor 
GERMANIUM N-P-N DOUBLE-DIFFUSED-JUNCTION MESA TYPE 

For Logic-Circuit Applications in Commercial 
and Military Data-Processing Equipment 

GENERAL DATA 

Mechanical: 

°aerating Position  Any 
Maximum Length ( Excluding flexible leads)  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline JFDFC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Orientation and diameter  See Dtmenslonal Outline 

Terninal Diagram: BOTTOM VIEW 

Lead 1 - Emitter Lead 3- Collector, 
Lead 2- Base Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR- TO-BASE VOLTAGE: 
With emitter open   12 max. volts 

COLLECTOR-TO-EMUTER VOLTAGE: 
With base open  11 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   2 max. volts 

COLLECTOR CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:a 

At free-air temperature of 25°Cor below. 150 max. mw 
FREE-AIR TEMPERATURE RANGE: 
Operating and storage   -65 to+100 °C 

LEAD TEMPERATURE: 
7or :0 seconds maximumb   230 max. °C 

See accompanying Rating Chart. 

Measured l/16 1 l/S2' down from sealing plane. 

RADIO CORPORATION OF AMERICA 
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ELECTRICAL CHARACTERISTICS 

Voltage values are gtven with respect to base unless 
otherwtse spectfted. Free-atr temperature of 25° C. 

Min. Typtcal Max. 
• 

DCCollectorBreakdown 
Voltage for dc collector 
ma. = 0.1, dc emitter 
ma. - 0   BV CB0 12 25 - volts 

DC Emitter Breakdown 

111, Voltage for dc collector 
ma. = 0, dc emitter 
ma. = 0.1   BVE80 2 5 - volts 

DC Collector-to-Emitter 
Reach-ThroughVoltage VRT 11 - - volts 

DC Collector-to-Emitter 
Latching Voltage for 
dc collector ma. = 100, 

e external base-to-
emitter resistance 
(ohms) = 1000  VCEPLc 9 - - volts 

DC Base-to-Emitter 
Saturation Voltage for 
dc collector ma. = 30, 
dc base ma. = 1 . . . . V8E isati 0.3 0.45 0.6 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 30, 
dc base ma. = 1 . . . . VcEisati - 0.35 0.5 volt 

DC Collector-Cutoff 
Current for dc collec-
tor volts = 5, dc 
emitter ma. = 0 . . . . ICB0 - 2 5 ma 

Input Capacitance for dc 
emitter volts = 0.5, dc 
collector ma. = 0 . . . Ci b 7 10 Pf 

Output Capacitance for 
dc collector volts = 5, • 
dcemitterma. = 0 . . . Cob - 4 6 pf 

Small-Signal Current 
Transfer Ratio for dc 
collector-to-emitter 
volts = 5, dc collector 
ma. = 20, frequency 

II, 
(Mc) - 100  hfe - 10 - 

DC Current Transfer Ratio 
for dc collector-to-
emitter volts = 0.5, 
dccollectorma. = 30 . • hFE 30 60 - 

Total Stored Charge for 
dc collector ma. = 30, 
dc base ma. = 1.5 . . . Qsd - 90 125 pc • 

RADIO CORPORATION OF AMERICA 
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Delay Time: ta 
°Witn dc collector 

suoply volts . 5, 
dc base supply volts 
= -0.5, "off" dc 
base-to-emitter volts 
= -0.5, dc collector 
ma. = 30, "on" dc 
base ma. - 4  

with dc collector 
supply volts = 3.5, 
dc base supply volts 
= -6, "off" dc base-
to-emitter volts = 
-0.5, dc collector 
ma. r 10, "on" dc 
base ma. - 1  - 11 - nsec 

Rise Time: tr 
°With dc collector 

supply volts = 5, dc 
base supply volts = 
-0.5, "off" dc base-
to-emitter volts = 
-0.5, dc collector 
ma. r 30, "on" dc 
base ma. - 4  - 6.5 10 nsec 

with dc collector 
supply volts = 3.5, 
dc base supply volts 
= -6, "off" dc base-
to-emitter volts = 
-0.5, dc collector 
ma. = 10, " on" dc 
base ma. - 1  - 20 - nsec 

Storage Time: ts 
oWith dc collector 

supply volts = 5, dc 
base supply volts = 
5, dc collector ma. 
= 30, "on" dc base 
ma. r 1.5, "off" dc 
base ma. = -3 . . . . - 18 - nsec 

hwith dc collector 
supply volts = 3.5, 
dc base supply volts 
= 10, dc collector 
ma. = 10, "on" dc 
base ma. = 1, "off" 
dc base ma. = -0,25. . - 45 - nsec 

RADIO CORPORATION OF AMERICA 
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Min. Typical Max. 

Fall Time: tf 
gWith dc collector • 

supply volts = 5, dc 
base supply volts . 
5, dc collectorffo. 
. 30, "on" dc base 
ma. = 1.5, "off" dc 
base ma. = -3 . . . . 8 _ nsec 

hWith dc collector • supply volts = 3.5, dc 
base supply volts = 
10, dc collector ma. 
= 10, "on" dc base 
ma. = 1, " off" dc 
base ma. = -0.25 . . . 50 - nsec 

Total Turn-Off Time for 
total stored charge • (pc, = 125, dc collec-
tor supply volts . 5. 
dc base supply volts . 
5, dc collector ma. = 
30, "on" dc base ma. 
. 1.5   tos d 9 15 nsec 

e See accompanying DC Collector-to-Vmitter Latching- Voltage ( Vg) 
Measurement Circuit. 

d See accompanying (Q,) and fotat turn-Off time ( tg s ) 

e see accompanying Delay-fine itolandRise-fime ( 4) Measurement Circuit. 

See accompanying A Lternate-Detay-fine and Rise- fine Measurement Circuit. 

g See accompanying Storage- fine ( 4) and Pall-fime ( tr) Measurement 
Circuit. 

See accompanying Alternate-Storage-fine and Pali- Time Measurement 
Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

This transistorisintended for use in single-side printed-

circuit boards and in conventional wire- in-type circuits. If 

this transistor is used in double-side printed-circuit boards 
or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

• 

• 

• 
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2N955 

from shorting the leads to each other or to the board, and to 

prevent the collector from shorting to ground. 

It istobenoted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre— 

cautionary measures should be taken. 

DC COLLECTOR—TO— EMITTER LATCHING— 

VOLTAGE ( Vc ERL ) MEASUREMENT CIRCUIT 

TEST 
SWITCH 

(NORMALLY CLOSED) 

9.5 V 

92CS — 11398 
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TOTAL-STORED-CHARGE ( Qs ) AND TOTAL 
TURN-OFF TIME (tp s) MEASUREMENT CIRCUIT 

0 V 

100 NANOSEC 

1«-

5 11 r 
INPUT WAVEFORM 

0.1kd 

VBB (+5V) vec +5V) 

0.2µf 

150 OHMS 

51 OHMS OUTPUT TO 
SAMPLING 

OSCILLOSCOPE 
(NOTE 2) 

INPUT TYPE 
(NOTE I) 2N955 

510 OHMS 

CB 
51 (NOTE 3) 
OHMS 

TO SAMPLING 
OSCILLOSCOPE (NOTE 2) 

92CS-I1399 

NOTE 1: FROM TEKTRONIX TYPE 110 MERCURY PULSER , OR 
EQUI VA LENT. 

NOTE 2: HEWL ETT-PACKARD TYPE I 85A, OR EQUI VALENT. 

NOTE 3: FOR MEASUREMENT OF Q5, CB IS A CAL I BRATED VARIABLE 
CAPACITOR HAV ING A RANGE OF APPROXI MATELY 3.5 TO 35 MI CRO-

M I CROFARADS . FOR MEASUREMENT OF tQs , C, IS A FI XED CA-

PACITOR HAV ING A VALUE OF 27 M I CROM I CROFARADS ± 2 PER CENT . 

DELAY -TIME (td) AND RISE -
TIME (tv) MEASUREMENT CIRCUIT 

VBB vcc 
(-0.5V) (+ 5V) 

+ 7V ---

OV=00 4 1.-.7 

NANOSEC 

INPUT WAVEFORM 

0.1 0.f 

INPUT 
(NOTE II 

°-1 1 
— 510 
OHMS 

0.2 µf 

56 
OHMS 

TYPE 
2N955 

1500 
OHMS a 

75 
OHMS 

TO SAMPLING 

OSCILLOSCOPE (NOTE 2) 

150 
OHMS 

35 
OHMS OUTPUT 

TO 
SAMPLING 

OSCILLOSCOPE 
(NOTE 2) 

92CS-I1400 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 



2N955 

NOTE I: FROM TEKTRONIX TYPE 110 MERCURY PULSER, OR 

EQUIVALENT. 

NOTE 2: HEWLETT-PACKARD TYPE I85A, OR EQUIVALENT. 

ALTERNATE-DELAY-TIME AND RISE-TIME MEASUREMENT CIRCUIT 

NOTE: Except for supply-voltage polarities, this cir-

cuit is identical with that used to measure " Turn-

On" Time ( Delay time + rise time) for Type 2N705. 

TO OSCILLOSCOPE 
(for input- waveform 

measurement) 
(NOTE I) 

7500 
OHMS 
IW 

TO OSCILLOSCOPE 
(trigger connection) 

(NOTE I) 

100 
RELAY OHMS 

(NOTE 2) '^ 

110 V 
AC SUPPLY 

o 
+10 V VBB 

(-6V) 

TO OSCILLOSCOPE 
(for output- waveform 

measurement) 
(NOTE Il 

TYPE 
5100 2N955 
OHMS 
0.5W 

e000 2 
OHMS 
0.5W 

\ 1100 
OHMS 
0.5 W 

300 
OHMS 
0.5 W 

Voo (+3.5 V) 

92GS-11403 

NOTE I: TEKTRONIX TYPE 545, OR EQUIVALENT. 

NOTE 2: C.P. CLARE MERCURY' RELAY TYPE HG-2A-1004, OR 

EQUIVALENT. 

STORAGE-TIME ( t.) AND FALL-TIME ( tf) MEASUREMENT CIRCUIT 

100 NANOSEC 

OV— — 

INPUT WAVEFORM 

INPUT 
(NOTE I) 

VBB 
(+5V) 

0.1 µf p- 1--1 50 
OHMS 

VCC 
(+5V) 

0.2 µf 0.2 µf 

".• 
56 

OHMS 

TYPE 
2N955 

3000 
OHMS 2 

TO SAMPLINC 
OSCILLOSCOPE 

(NOTE 2) 

150 
OHMS 

OUTPUT 
TO 

SAMPLING 
OSCILLOSCOPE 

(NOTE 2) 

92CS-I1402 
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NOTE I: FROM TEKTRONIX TYPE 110 MERCURY PULSER, OR 

EQUIVALENT. 

NOTE 2: HEWLETT-PACKARD TYPE I85A, OR EQUIVALENT. 

ALTERNATE- STORAGE-TIME AND 

FALL-TIME MEASUREMENT CIRCUIT 

NOTE: Except for supply-voltage polarities, this cir-

cuit is ident ical with that used to measure "Turn-Off" 

Storage Time and " Turn-Off" Fall Time for Type 2N705. 

TO OSCILLOSCOPE 
(for input-waveform 

measurement) 

(NOTE 1) 

7500 
OHMS 
IW 

TO OSCILLOSCOPE 
(trigger connection) 

(NOTED 

RELAY 
(NOTE 2) 

-2.5V 

(10V 
AC SUPPLY 

VBB(ril0V) 

100 
OHMS 
IW 

5100 
OHMS 
05W 

TO OSCILLOSCOPE 
(for output-waveform 

measurement) 
(NOTE 11 

TYPE 
2N955 

10000 2 
OHMS 
0.5W 300 

OHMS 
08W 

VCC (. 3.5V) 

92C5-11401 

NOTE I: TEKTRONIX TYPE 545, OR EQUIVALENT. 

NOTE 2: C.P. CLARE MERCURY RELAY TYPE HG-2A-1004, OR 

EQUIVALENT. 
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RATING CHART 

150 
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J95"tei.X. 

DIA. 

2N955 

JEDEC No.70-18 

230" MAX. 
- 1.209" MIN. r_-

DIA. 

.210" MAX. 

.170" MIN. 

SEATING PLANE 

.030" MAX. 

.500" MIN.. a\  3 LEADS 

j .CH7"1;ge, 
(NOTE 0 

,01 r 
INSULATION I +.050" 

e _ it. 
.100' 

45" Je(refE 2) 
INDEX-
TABv 

(NOTE 3) 
(/ 

.046" MAX. NOTE 4 

.036" MIN. 

92CS-10605R2 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD,A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDEOFTMESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 
TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE Al 

SEATING PLANE. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-

MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 

FROM DIMENSION " B". 
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Transistor 

• GERMANIUM P- N- P DOUBLE-DIFFUSED-JUNCTION TYPE 

For High-Speed Logic-Circuit SwitchingApplications in 
Commercial and Military Data- Processing Systems. The 
2N955A is Unilaterally Interchangeable withType2N955. 

GENERAL DATA 

e Mechanical: 
Dimensions See Outline TO- 18 in General Section 
Terminal Diagram: 

Lead 1- Emitter 

• Lead 2- Base 

• 

• 

BOTTOM VIEW 

Lead 3-Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . . ... V CBO 12 max. volts 

COLECTOR-TO- EMITTER VOLTAGE: 
Wito base open  VCEO 8 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEBO 2 max. volts 

COLLECTOR CURRENT   lc 100 max. ma 
TRANSISTOR DISSIPATION:a 

At free-air temperature 
of 25° C or below   150 max. mw 

TEMPERATURE RANGE: 
.1.inction (Operating)  Tj -65 to+100 °C 
Storage   TBT8 -65 to+100 °C 

LEAD TEMPERATURE:a 
For 10 seconds maximum  °C TL 230 max. 

a see accompanying Rating Chart. 
Measured 1/16. f 1/32 . along lead, down from seatidg plane. 
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ELECTRICAL CHARACTERISTICS 

Free- air temperature = 250 C 

Mon. TyPical Mar. • 
DC Collector-to-Base 

Breakdown Voltage for 
dc collector ma. = 0.1, 
dc emitter current . 0. BVcB0 12 25 - volts 

DC Collector-to-Emitter 
Breakdown Voltage for • dc collector ma. . 5, 
dc emitter current . 0. BV CEO 8 15 - volts 

DC Emitter- to-Base 
Breakdown Voltage for 
dc collector current 
= 0, dc emitter ma. 
= 0.1   BVEBO 2 6 - volts 

DC Collector-to-Emitter 
Reach-Through Voltage 
for dc collector- to-
base volts = 12, dc 
emitter-to-base float-
ing potential (volts) 
ni   VRT 11 - volts 

DC Collector- to-Emitter 
Latching Voltage for 
dc collector ma. = 100, 
external base- to-
emitter resistance 
(ohms) = 1000   V 9 - volts 

DC Base-to- Emitter Sat- CERI 
uration Voltage for 
dc collector ma. = 30, 
dc base ma. = 1 . . . . VBE (sat) 0.3 0.45 0.6 volt 

DC Collector- to-Emitter 
Saturation Voltage: Vcosati 
With dc collector ma. = 30, dc base ma. 

- 1   - 0.22 0.3 volt 
With dc collector ma. 

= 100, dc base ma. 
- 5   0.45 0.6 volt 

DC Collector-Cutoff 
Current for dc col-
lector volts = 5, dc 
emitter current = 0 . . I CB0 0.6 5 ma • 

Input Capacitance for 
dc emitter-to-base 
volts = -0.5, dc col-
lector current = 0, 
signal frequency ( kc) 
= 100 Cib - 6 10 pf goo 

RADIO CORPORATION OF AMERICA 
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Output Capacitance for 
dc collector- to-base 
volts = 5, dc emitter 
current = 0, frequency 
(kc) - 100  Cob - 4 6 pf 

DC Forward-Current 
Transfer Ratio for 
dc collector-to-base 
volts . 0.3, dc col-
lector ma. = 30 . . . hFE 30 50 

Small-Signal Short-Cir-
cuit Forward Current 
Transfer Ratio for dc 
collector-to-emitter 
volts = 5, dc collector 
ma. = 20, signal fre-
quency (Mc) . 100 . . hfe - 10 

Total Stored Charge for 
dc collector ma. = 30, 
dc base ma. = 1.5 . . Qsd - 45 65 pc 

Collector-to- Base Time 
Constant for dc col-
lector supply volts 
= 3.5, dc collector-
to-base volts . 3, dc 
emitter ma. = 10, fre-
quency (Mc) = 31.9. . . re,Cce 150 250 psec 

Switching Time for dc 
collector supply volts 
= 5, dc collector ma. 
= 30: 
Delay time for dc 

base supply volts 
= -0.5, dc base-
to-emitter volts 
= - 0.5, turn-on 
dc base ma. . 4 . tdf - 4.5 - nsec 

Rise time for dc 
base supply volts 
. -0.5, dc base-
to-emitter volts 
= -0.5, turn-on dc 
base ma. - 4  - 6.5 10 nsec 

Storage time for dc 
base supply volts 
. 5, turn-on dc 
base ma. . 1.5, 
turn-off dc base 
ma. - -3  tsg - 5 - nsec 

Fall time for dc 
base supply volts 
= 5, turn-on dc 
base ma. = 1.5. 
turn-off dc base 
ma. - -3  tfg - 8 - nsec 

cp RADIO CORPORATION OF AMERICA 
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Total turn—off time 
for dc base supply 
volts = 5, turn—on 
dc base ma. = 1.5. 
total stored charge 
(Pf) = 65   tpsd 6 10 nsec 

C See accompanying DC Coilector-to-Rmitter Latching- Voltage ( VCRRL) 
Measurement Circuit. 

d See accompanying fotal-Stored-Charge ( Qs) and totat turn- Off time 
(tes) Measurement Circuit. 

C See accompanying Coliec tor- to-Dase fiue-Cons tent Measureuen t Circuit. 
See accompany ing Delay- fine ( ta) and Rise-fime (te) Measurement Circuit. 

g See accompanying Storage- time Its) and Pall-fime ( tf) Measurement 
Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

The fieribie teads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 
and damage the transistor. 

It is to be noted that the case of this transistor oper-
ates at the collector voltage. Because of the possibility of 

shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-
cautionary measures should be taken. 

RADIO CORPORATION OF AMERICA 
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2N955A 

DC COLLECTOR— TO— EMITTER LATCHING— 
VOLTAGE ( VcERL) MEASUREMENT CIRCUIT 

TEST 
SWITCH 

(NORMALLY CLOSED) 

92C5-11398RI 

TOTAL— STORED—CHARGE ( Qs ) AND TOTAL 
TURN—OFF TIME ( tQ s) MEASUREMENT CIRCUIT 

100 NANOSEC 

- 1 h-
‘i 

5 
INPUT WAVE FORM 

0.1µf 

V88 (+ 5V) 

0.2µf 

VIN 

(NOTE 0 

510 OHMS 

VCC (+5 V) 

0.2 Ht 

Co 

51 (NOTE 3) 

OHMS 

TO SAMPLING 
OSCILLOSCOPE ( NOTE 2) 

150 OHMS 

51 OHMS VouT 
(NOTE 21 

TYPE 
2N955A 

92GS-1139961 

NOTE I: FROM A PULSE GENERATOR HAVING Rg = 50 OHMS AND 

tr < I NANOSECOND. 

NOTE 2: SAMPLING OSCILLOSCOPE INPUT IMPEDANCE = 1 MEGOHM 

SHUNTED WITH 3 P1COFARADS, tr = 0.35 NANOSECOND. 

NOTE 3: FOR MEASUREMENT OF Qs, Ce IS A CALIBRATED VARI-

ABLE CAPACITOR HAVING A RANGE OF APPROXIMATELY 3.5 TO 35 
PICOFARADS. FOR MEASUREMENT OF 4 5 , CB IS A FIXED CA-

PACITOR HAVING A VALUE OF: 

FOR 2N955A, 14 pf ± 2 PER CENT 

FOR 29955. 27 pf ± 2 PER CENT 

RADIO CORPORATION OF AMERICA 
lee Semiconductor & Materials Division Somerville, N. J. 
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COLLECTOR- TO- BASE TIME-CONSTANT ( rb ,Cc) MEASUREMENT CIRCUIT 

TYPE 
2N955A 

VIN 
(NOTE I) 

0.0Ip.f 

51 
OHMS 

1000 pf 

Vcc- 3.5 V. 

10000 - 
(»NIS 
(NOTE 3) 

1:—¡ I eoo pf 

+ 

VOUT 
(NOTE 2) 

1E. 10 MO 

— VEE 
(NOTE 4) 92CS-I1697 

NOTE 1: VIN = 0.5 RUS VOLTS, FREQUENCY = 31.9 Mc, SIGNAL 
GENERATOR IMPEDANCE = 50 OHMS. 

MOTE 2: VooT MEASURED WITHRF VOLTMETER, rNICo = 10 VooT, 

WHERE ro,Co IS IN PICOSECONDS AND VO NT IS IN MILLIVOLTS. 

NOTE 3: HIGH- FREQUENCY TYPE. 

NOTE 4: ADJUSTED FOR AN EMITTER CURRENT OF 10 MILLI-
AMPERES. 

DELAY-TIME ( td) AND RISE-TIME ( tr ) MEASUREMENT CIRCUIT 

VBB 

(-0.5V) 

+7V-

OVj 

100 
NANOSEC 

INPUT WAVE FORM 

0.1 p.f 

VIN 
(NOTE I) 

••••• 

TO SAMPLING 
OSCILLOSCOPE (NOTE 2) 

vcc 
(+5V) 

0.2 p.f 0.2 4 

56 
OHMS 

TYPE 
2N955A 

1500 
OHMS 2 

510 75 
OHMS OHMS 

150 
OHMS 

35 
OHMS 

VOUT 
(NOTE 2) 

92CS-11400R1 

RADIO CORPORATION OF AMERICA 
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2N955A  

NOTE 1: FROM A PULSE GENERATOR HAVING Rg = 50 OHMS AND 

tr < I NANOSECOND. 

NOTE 2: SAMPLING OSCILLOSCOPE INPUT IMPEDANCE . I MEGOHM 

SHUNTED WITH 3 PICOFARADS, tr = 0.35 NANOSECOND. 

STORAGE-TIME (t,) AND FALL-TIM ,1 (tr ) MEASUREMENT CIRCUIT 

OV 

100 NANOSEC 

-13.5V-1 
INPUT WAVE FORM 

VIN 
(NOTE I) 

vs 8 
(+5V) 

0.1 µf 

"CC 
(+5V) 

0.2 µ f 0.2 µf 

56 
OHMS 

OHMS 

TYPE 
3000 2N955A 

OHMS a 

TO SAMPLING 
OSCILLOSCOPE 

(NOTE 2) 

150 
OHMS 

VOUT 
(NOTE 2) 

92C5-11402RI 

NOTE 1: FROM A PULSE GENERATOR HAVING Rg = 50 OHMS AND 

Sr < I NANOSECOND. 

NOTE 2: SAMPLING OSCILLOSCOPE INPUT IMPEDANCE = I MEGOHM 
SHUNTED WITH 3 PICOFARADS, tr = 0.35 NANOSECOND. 

RADIO CORPORATION OF AMERICA 
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RCTL CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY PER STAGE 

— VBB 

CF = 27 pf 

CB = Type IN955 

Q = Type 2N955A 

92CS-1170981 

m = n = 5 

RB = 39000 ohms 

Rc = 510 ohms 

RF = 2000 ohms 

-vBB 

V8 8 = 15 volts 

Vcc = 15 volts 

VCL = 5 volts 

NOTE: AL L CAPACITANCE , RES ISTANCE , AN D VOLTAGE VA LUES 

HAVE ±5 PER CENT TOLERANCE . OPERATING TEMPERATURE RANGE 
= 0° to 55° C. 

RADIO CORPORATION OF AMERICA 
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DTL CIRCUIT FOR MEASUREMENT OF PROPAGATION DELAY PER STAGE 

- 

INPUTS 

CR 

CR 

CR 1 

-VBB +Vcc +Va. +Vcc 

INPUTS CR 

CR 1 

— 14—I 
+VcC 

I 

l 

I 

1 CR 

m = n = 4 

- CR 

CF = 30 pf Re = 24000 ohms 

CR = Type IN955 Rc = RL = 2000 ohms 

(;) = Type 2N955A RF = 1800 ohms 

—VBB 

= 

-VBB 

- 

92CS-4708Ri 

VBB = 15 volts 

Vcc = 15 volts 

VCL = 5 volts 

NOTE: ALL CAPACITANCE, RESISTANCE, AND VOLTAGE VALUES 

HAVE ± 5 PER CENT TOLERANCE. OPERATING TEMPERATURE RANGE 

= 0° to 55° C. 
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0 

2N955A  _ 
TYPICAL OPERATION CHARACTERISTIC 

IN ACCOMPANYING DTL CIRCU T 
FREE—AIR TEMPERATURE (TFA). 25 C 

—... 
........." 

--------- 

..----a-

2 
LOAD FAN—OUT m) 

3 4 

92CS - 11711 
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2N1099  

Power Transistor 

GERMANIUM P-N- P ALLOY TYPE 

ForPowerSwitchingandAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Max:mum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terninal Diagram ( See Dimensional Outline). 

BOTTOM VIUX 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio 
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter- to-base reverse biased 
(DC emitter-to-base volts = -1.51   -80 max. volts 

EMITTER-TO-BASE VOLTAGE   -40 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:a 

At case temperaturesb of 25° C or below . 150 max. watts 
CASE-TEMPERATUREb RANGE: 

Operating and storage   -65to+100 °C 

Typical Operation: 

In a common emitter, base- input, Power-switch-
ing circuit at case temPeratureb of 25° C 

DC Supply Voltage   -12 volts 
DC ease-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Tu -n-Off" Base Current   0 amp 

.—Indlcates a change. 

RADIO CORPORATION OF AMERICA 
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2N1099 

Switching Time: 
Rise time  15 msec 
Fall time  15 msec 

a qee accompanying Rating Chart and also transistor-Dissipation Rating 
Chart in General Section. 

Measured at any point on seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperatureb of 25° C unless otherwtse specified 

Nin. Typical Max. 

• 

• 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected to 

emitter, dc col-
lector amperes . 
-0.3   BVc Es -70 - volts e 

With base open: 8VcF0 
For dc collector 
amperes = -0.3 . -60 - volts 

For dc collector 
amperes = -1c. . -55 - volts 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter 
volts = -2, dc col-
lector amperes = -5. . V BE -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector 
amperes = -12, dc base 
amperes - -2   V CE -0.3 -0.7 volt 

DC Emitter Voltage for (Sat) 

dc collector volts . 
-80, dc emitter 
current - 0  VEB -0.15 -1 volt 

DC Punch-Through 
Voltage  VPT -80 - volts • 

OC Emitter-Cutoff 
Current for dc emitter 
volts = -40, dc col-
lector current = 0 • 1E130 -1 -4 ma 

DC Collector-Cutoff 
Current: 'CBO 
With dc collector 111, 

volts = -2, dc 
emitter current 
- o  

With dc collector 
volts = -80, dc 
emitter current 
- 0  

100 - i‘a 

- -2 -4 ma 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2N1099 

With dc collector 
volts = -80, dc 
emitter current . 
0, case temperatureb 
r 71° C  

DC Current Transfer hFE 
Ratio for dc col-
lector-to-emitter 
volts o -2, dc 
collector amperes o 

-5   35 70 
-12  25 

Beta-Cutoff Frequency 
for dc collector-to-
emitter volts o -8, 
dc collector amperes 
- -5   fae 10 kc 

Thermal Resistance: 
Junction-to-case . . . F21. 0.35 0.5 °C/watt 

Thermal Capacity for 
pulse duration of 1 to 
10 milliseconds. . . . 0.075 watt-

sec/°C 
Thermal Time Constant. . 7 1 26.25 msec 

measured at any point on seating surface. 

C Tested by sweep method to prevent excessive heating of collector junction. 

PERFORMANCE TESTS, 
OPERATING CONSIDERATIONS, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

RATING CHART, 
TYPICAL BASE-CHARACTERISTICS CURVES, 

and 
TYPICAL CHARACTERISTICS CURVES 

shown under Type 2NI73 also apply to the 2NI099 

.-Indicates a chang. 
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TYPICAL COLLECTOR CHARACTERISTICS 
COMMON-EMITTER CIRCUIT,BASE INPUT. 
CASE TEMPERATURE =2e c 

-I5-.-800  
, —700 

—600 
 _— 500 

 —400 

—300 
—250 
_200 

...e0  _  
__.__________::..._„,....\0- • 

 _,....v.: ,)   

BASE MILLIAMPERES — 01 i 2 

 ___Li  
-20 -40 

COLLECTOR-TO-EMITTER VOLTS 

92C5-10733 
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2N1099  

Power Transistor 

• GERMANIUM P- N- P ALLOY TYPE 

For PowerSwitching andAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

011, 0perating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case .   Welded, Metal 
Seals  Hermetic 

II,Terminal Diagram ( See Dimensional Outline): 
BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio 
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts . -1.5)   -80 max. volts 

te EMITTER-TO-BASE VOLTAGE   -40 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:* 

Al case temperature of 25° C  87.5 max. watts 
CASE-TEMPERATURE RANGE: e Continuous operation  -65 to +95 °C 

Intermittent operation  -65 to + 100 °C 
Storage   -65 to+100 °C 

Typical Operation: 

In a common emitter, base- input, power-switch-
ing circuit at case temperature of 550 C 

e
DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   o amp 

RADIO CORPORATION OF AMERICA 
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Switching Time: 
Rise time  15 gsec 
Fall time  15 psec 

a warrfre:zufjec,ch", ." a," transistor-Dissipation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are gtven with respect to base and 
case temPerature of 250 C unless otherwise spectfied 

Min. TYPical Max. 
• 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc col-
lector amperes . 
-0.3   BVcEs -70 - - volts e 

With base open: BVcE0 
For dc collector 

amperes = -0.3 . . _ -60 - volts 
For dc collector 
amperes = -1e. . . -55 - - volts 

DC Base-to-Emitter 
Voltage* for dc col-
lector-to-emitter 
volts = -2, dc col-
lector amperes = -5. , V •EfE - -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage* 
for dc collector 
amperes = -12, base 
amperes = —2   VCE - -0.3 -0.7 volt 

DC Emitter Voltage for 
dc collector volts = 
-80, dc emitter 
amperes = 0  VE8 - -0.15 -1 volt 111, 

DC Punch-Through 
Voltage  4 —80 — — volts 

DC Emitter-Cutoff 
Current for dc emitter 
volts = -40, dc col-
lector amperes = 0 1E80 _ -1 -8 ma 

DC Collector-Cutoff 
Current: lum  40 
With dc collector 

volts = -2, dc 
emitter amperes 
- o  

With dc collector 
volts = -80, dc 
emitter amperes 
- o  

- 100 ma 

• 

RADIO CORPORATION OF AMERICA 
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With dc collector 
volts -80, dc • emitter amperes = 
0, case temperature 
. 71° C  -15 ma 

DC Current Transfer hFE 
Ratio* for dc col-
lector-to-emitter 
volts = -2, dc 

• collector amperes = 
-5   35 70 
-12  25 

Beta-Cutoff Frequency* 
for dc collector-to-
emitter volts -6, 
dc collector amperes 
- -5   fae () Thermal Resistance: 
Junction-to-case . . . RT - 0.5 0.8 °C/watt 

Thermal Capacity for 
pulse duration of 1 to 
10 milliseconds. . . . - 0.075 - watt-

sec/°C 
Thermal Time Constant. . 2-1 37.5 - msec 

e Sweep voltage used to perform test. 
* Measured in a common-emitter, tase-input circuit. 

10 - kc 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the e terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 
operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single- ended stud for 
mounting to a heat sink and for electrical connection to the 

e
collector. ( See accompanying Suggested Mounting Arrangement). 
Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It isto be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 

12 inch- pounds. 
• 

0 RADIO CORPORATION OF AMERICA 
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14-1.250"MAX.7 
DIA. 

MOUNT NG STUD 
*10-32 NF-2A THD. 

.610" MIN. 

.710" MAX. 

.140" MAX.-m.1 

.345"R. 

.312"MAX. 

- f 
INDEX PIN OF 
INSULATING 
MATERIAL 
me DM. MAX. 

EMITTER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT-"'Aeel 
10-32 

• 

• 

COLLECTOR e 
(CONNECTED 
TO CASE) 

920.1-10612R1 

MICA INSULATOR 
.002" -.003 THICK 

le\CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS -10624RI 
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2N1100  

Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Ampl ifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEN 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts = -1.5) . . -100 max. volts 

EMITTER-TO-BASE VOLTAGE   -80 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMIT-ER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:a 
Atcasetemperaturesb of 25° C or below. . 150 max. watts 

CASE-TEMPERATUREb RANGE: 
Operating and storage   -65 to +100 °C 

Typical Operation: 

In a common-emitter, base- input, Power-switch-
ing circuit at case temperatureb of 25° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" DC Collector Current   -12 amp 
"Turn-On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

.1— Indicates a change. 

«IF 
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2N1100 

Switching Time: 
Rise time   15 msec 
Fall time   15 psec 

a See accompanying icr,tting Chart and also transistor-Dissipation Rating Chart 

Measured at any point on seat lug surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are gtven with respect to base and at 
case temperature b of 550 C unless otherwise specified 

Min. TyPical Max. 

DC Collector-to-Emitter 
Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes = -0  3  

With base open: 
For dc collector 
amperes = -lc . . . 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes = -5  

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector amperes = 
-12, dc base amperes=-2. 

DC Emitter Voltage for 
dc collector volts = 
-100, dc emitter 
current = 0   

DC Punch-Through Voltage   
DC Emitter-Cutoff Current 

for dc emitter volts 
= -80, dc collector 
current = 0   

DC Collector-Cutoff 
Current: 
With dc collectorvolts 

= -2, dc emitter 
current = 0   

With dc collectorvolts 
= dc emitter 
current = 0   

With dc collector volts 
= -100, dc emitter 
current = 0, case 
temperatureb = 71° C. 

ENCES 

BVCE0 

VBE 

VCE 
(sat) 

e 

• 

-80 - volts 011, 

-65 - vol ts 

- -0.65 -0.9 

- -0.3 -0.7 

volt 

volt 

V - -1 volt 
'PT —10- 0 - volts 

1E130 

CBC, 

- -1 -4 ma 

100 

- -2 -4 

- -15 ma 

indicates e change. 
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2N1100  

DC Current Transfer Ratio 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5  
-12   - 20 - 

Beta-Cutoff Frequency for 
dc collector-to-emitter 
volts = -6, dc collector 
amperes = -5  fae 10 - kc 

Thermal Resistance: 
Junction-to-case  RT - 0.35 0.5 °C/watt 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds  - 0.075 - watt-

sec/°C 
Thermal Time Constant   - 26.25 - msec 

Measured at any point on seating surface. 
C Tested be smeepmethod to prevent excessive heating of collector junction. 

hF 

25 

PERFORMANCE TESTS 

This transistor type is designed to pass the environmental 

tests specified in Military Specification M1L-S-19500B. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

lugs by means of clips or by soldering directly to the lugs. 

When soldering connections are made to the lugs, care should 

be taken to conduct excessive heat away from the lug seals, 

otherwise the heat of the soldering operation will crack the 

glass seals cf the lugs and damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanying Suggested Mount ing Arrangement . 
Electrical connection to the base and to the emitter is made 

to their respective lugs. 

It isto be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of 
shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-
cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 12 

inch-pounds. 

..Indicates a change. 
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2N1100 

JEDEC No.70-36 

1.250"MAX. -1  
DIA. 

520"MAX. 

.375" MIN. 

.500" MAX. 

MOUNTING STUD 
*10-32 NF-2A THD. 

.610" MIN. 
.710" MAX. 

.140" MAX. 

.345"R. 

INSULATING 
EYELETS 

.312" MAX. 

- 
INDEX PIN OF 
INSULATING 
MATERIAL 

.140" DIA. MAX. 

r EMITTER 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING "--* 
BUSHING 

MICA INSULATOR — 

METAL WASHER— 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

BASE 

92CM-10612RI 

MICA INSULATOR 
.002" -.003" THICK 

\CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92C5-10624R1 
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2N1100 

Power Transistor 

GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and audto 
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter-to-base reverse biased 
(DC emitter-to-base volts r -1.5) . -100 max. volts 

EMITTER-TO-BASE VOLTAGE   -80 max. volts 
COLLECTOR CURRENT   -15 max. amp 
EMITTER CURRENT   15 max. amp 
BASE CURRENT  -4 max. amp 
TRANSISTOR DISSIPATION:A 

At case temperature of 25° C  87.5 max. watts 
CASE-TEMPERATURE RANGE: 

Continuous operation  -65 to +95 °C 
Intermittent operation  -65 to +100 °C 
Storage   -65to+100 °C 

Typical Operation: 

In a common- emitter, base-in/,ut, power 
switching circuit at case temPerature of 25° C 

DC Supply Voltage   -12 volts 
DC Base-Bias Voltage  6 volts 
"On" CC Collector Current   -12 amp 
"Turn- On" Base Current  -2 amp 
"Turn-Off" Base Current   0 amp 

0 RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. J. 
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2N1100 

Switching Time: 
Rise time   15 ysec 
Fall time   15 msec e 

A n:Acreeaz.,!anig 3Reacttiinin.Chart and al so Tfansis tor-Di ssiOation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are etven with resPect to base and 
case temperature of 250 C unless otherwise spec ifled 

Min. TyPi cal Max. • 
DC Collector-to-Emitter 

Breakdown Voltage: 
With base connected to 

emitter, dc collector 
amperes = -0  3  8V CES -80 - - volts 

With base open: • For dc collector 
amperes = -1° . . . BV O -65 - - volts CE 

DC Base-to-Emitter 
Voltage* for dc col-
lector-to-emitter volts 
= -2, dc collector 
amperes - -5  VBE - -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage* for 
dc collector amperes = 
-12, base amperes r -2. VCE - -0.3 -0.7 volt 

DC Emitter Voltage for 
dc collector volts = 
-100, dc emitter 
amperes = 0   VEB - - -1 volt 

DC Punch-Through Voltage  Vp -100 - - volts 
DC Emitter-Cutoff Current 

for dc emitter volts 
= -80, dc collector 
amperes = 0   IE80 _ -1 -8 ma 0 

DC Collector-Cutoff 
Current: 1 CB0 
With dc collector volts 

= -2, dc emitter 
amperes = 0   - 100 - Pa 

With dc collector volts 
= -100, dc emitter 
amperes = 0   - -2 -8 ma • 

With dc collector volts 
= -100, dc emitter 
amperes = 0, case 
temperature = 71° C . - - -15 ma 

• 
RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1100 

DC Current Transfer Ratio* hFE 
for dc collector-to-
emitter volts . -2, dc 
collector amperes = 

-5   25 
-12  

Beta-Cutoff Frequency* for 
dc collector-to ?Initter 
volts = -6, cc cal-
lecto' amperes = 

Thermal Resistance: 
Junction-to-case . . . . R. 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds   

Thermal Time Constant. . . 7-1 

• 
Sweep voltage used to perform. test. 

* measured in a common—emitter, base— input circuit. 

20 

10 - kc 

0.5 0.8 °C/watt 

0.075 - watt-
sec/°C 

37.5 - msec 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi— 

nals, care should be taken to conduct excessive heat away 

from the, terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single—ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. (SeeaccompanyingSuggested Mounting Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It istobenoted that the case of this transistor operates 

at the collector voltage. Because of the possibility of 

shock nazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre— 

cautionary measures should be taken. 

The maximum torque on mounting stud should not exceed 

12 inch—pounds. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1100 

ft— 1.250"MA X.7 
DIA. 

520 'MAX. 

4, 
.375" MIN. 
.500"MAX. 

MOUNTING STUD 
*10-32 NF-2A THD. 

.610" MIN. 

.710"MAX. 

.140" MAX.-PI 

.345"R. 

.312"MAX. 

INDEX PIN OF 
k- INSULATING 

MATERIAL 
.140" DIA. MAX. 

EMITTER 

INSULATING- BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL wAsien 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT 
10-32 

• 

• 

COLLECTOR e 
(CONNECTED 
TO CASE) 

92CM -10612RI 

MICA INSULATOR 
.002" -.003" THICK 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS-10624R1 
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2N1100 

TYPICAL CHARACTERISTICS 
COMMON-EMITTER CRCUIT,BASE INPUT. COLLECTOR-TO- EMITTER VOLTS.- 2 
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2N1169 

Bidirectional Transistor 
GERMANIUM N-P-N ALLOY TYPE 

For Medium-Speed Switching Service in Indus-
trial and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Max ,mum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emi t ter 
(Or Col-

lector) 
Lend 2- Base 

Lead 3- collector 
(Or Emitter) 

SWITCHING SERVICE 

Such as in bidirectional switching, core-
driver, and ac- signal- relay circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 
EMITTER-TO-BASE VOLTAGE   

25 max. volts 
25 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
Base-to-emitter volts . - 1  20 max. volts 
Base open   18 max. volts 

COLLECTOR CURRENT   ±400 max. ma 
EMITTER CURRENT   tz100 max. ma 
TRANSISTOR DISSIPATION: * 

At ambient temperature of 25° C   120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At ambient temperature of 71° C   10 max. mw 

AMBIENT TEMPERATURE ( During operation). .   71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Typical Operation: 

In accompanying typical inverter cir-
cuit at ambient temperature of 25 ° C 

"On" Collector Current  200 ma 
"Turn-On" Base Current ( IB I)   20 ma 
"Turn-Off" Base Current ( IB2)   -20 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor 2. Materials Division Somerville, N. J. 
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2N1169 

Switching Time: 
Delay time ( td)   0.05 gsec 
Rise time ( 4)   0.35 gsec 
Storage time ItO  0.45 gsec 
Fall time ( 4)   0.2 msec 

• 
SCehearrairaineee Rating and 

also Transistor-Dissipation Rating 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given totth respect to the oase un-
less otherwise specified. Ambient temperature of25° C. 

Min. Typical Max. 
DC Collector Breakdown 
Voltage for dc 
collector ga = -50, 
emitter open 6%30 25 35 - volts 

DC Punch-Through  110 
Voltage for dc 
emitter volts = 1 . .Vp 20 35 - volts 

DC Base-to-Emitter 
Voltage for dc 
collector ma. = 200, 
dc base ma. = 10 . . . .VBE - 1 1.5 volts 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector ma. 
= 200, dc base ma. 
= 10 VcE _ 0.1 0.3 volt 

DC Collector-Cutoff 
Current for dc 
collector volts = 12, 
emitter open  'coo - 3 10 sa 

DC Current Transfer 
Ratio for dc collec-
tor-to-emitter volts 
= 0.3, dc collector 
ma. = 200  hFE 20 40 

Alpha-Cutoff Frequency 
for dc collector volts 
= 6, dc collector ma. 
- 1   tab 4.5 7 Mc 

Collector-to-Base Capaci-
tance for dc collector 
volts = 6, dc col-
lector ma. - 0 Cob _ 19 ggf 

Thermal Time Constant .  7-1 - 12 - msec 
Thermal Resistance 

between collector 
junction and free air . 1,21. - 500 °C/watt 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
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2N1169 

OPERATING CONSIDERATIONS 

it is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-
cessive heat away fromthe lead seal. Otherwise, the heat of 

the soldering operationmey crack the glass seals ofthe leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, thetemperatureofthe solder 

should not exceed 2550 C for a maximum immersion period of 

10 seconds. 

This transistor is intended for use in single- side printed 

circu't boards and in conventional wire- in type circuits. If 

this transistoris used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 
from shorting the leads to each other or to the board. 

RATING CHART 
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_ 2N1169 

TYPICAL INVERTER CIRCUIT 
AND ASSOCIATED WAVE FORMS 

1- 10 V 

+10V 
INPUT 

VOLTAGE 
-10V— 

INPUT 
VOLTAGE 

OUTPUT 
VOLTAGE 

- 

0 V 

+10V 

2 

+ 10 V 

tf 

Q: Trans stor type 2NI 169 

RI : 500 ohms, 0.5 watt 

R2 : 50 ohms, 0.5 watt 

OUTPUT 
VOLTAGE 

92CS-10589 
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Semiconductor & Materials Division Somerville, N. J. 
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.370" MAX. 
290"MIN. 

DIA. 

.335" MAX. 

DIA. 

.100" 

(NOTE 1)  

oc9"Toj 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING 
EYELETS 

EMITTER 
(OR COLLECTOR) 

INDEX 
TAB 

.031" 
t.003" 

0 0 
200"±.010" 
14— D1A.1 

.029"MiN. 

O" 

260"MAX. 
200"miN. 

1CASE SEAT 
1.5" 
MIN. 

3 LEADS 

.017" Igf:DIA. 
(NOTE 2) 

—BASE 

COLLECTOR 
(OR EMITTER) 

92CS — 10298 

NOTE 1: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR 

AUTOMAT IC HANDLING. THE TOTAL VARIATION INACTUAL DI AMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

A40 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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TYPICAL OPERATION CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT 
COLLECTOR MILLIAMPERES = 200 
COLLECTOR-TO-EMITTER VOLTS= 0.3 

30  

20  

-100 -50 0 50 100 
AMBIENT TEMPERATURE - *C. 

92CS - 10293 

COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE = 25« C 
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2N1169 

TYPICAL TRANSFER CHARACTERISTICS 
COMMON - EMITTER C RCUIT, BASE INPUT.tij 
AMBIENT TEMPERATURE.25* C 
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TYPICAL OPERATION CHARACTERISTIC 
COMMON—EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES=200 

I NT T eAPERATURE=25• C 

0 —10 —20 —30 
"TURN—OFF" BASE MILLIAMPERES (/ B2) 

92CS-10295 

TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 

COLLECTOR—TO—BASE VOLTS=I2 
EMITTER OPEN. 

1000 
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Bidirectional Transistor 
GERMANIUM N-P- N ALLOY TYPE 

For Medium-Sneed Switching Service in Indus-
trial and Military Data-Processing Systems 

The 21/1170 is the same as the affilSo except for the following 
items: 

SWITCHING SERVICE 

Such as In bidirectional switching, core— 
driver, and ac— signal— relay circuits 

Maximum Ratings, Absolute—Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  40 max. volts 
EMITTER-TO-BASE VOLTAGE  40 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

Base-to-emitter volts - - 1   39 max. volts 
Base open  20 max. volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Typical Max. 

DC Collector Breakdown 
Voltage for dc collector 
ga a- -50, emitter open . . BVc Bc, 40 50 - volts 

DC P.Ach-Through Voltage 
for dc emitter volts 
- 1 Vp 39 50 - volts 

DC Collector-Cutoff Cur-
rent for dc collector 
volts a 12, emitter 
open   'cut) - 3 8 ga 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Mesa Transistor 
GERMANIUM P-N- P DIFFUSED-JUNCTION TYPE 

For High- Speed Switching Service in Com-
mercial and Military Data- Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Lenoth ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
M'nimum length 
Orientation and diameter  See Otmensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Rase 

1  5" 

Lead 3 - Coll ec tor 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   
COLLECTOR-TO-EMITTER VOLTAGE  
EMITTER-TO-BASE VOLTAGE°  
COLLECTOR CURRENT   
EMITTER CURRENT   
TRANSISTOR DISSIPATION:b 

At amoient temperature of 25° C   
At ambient temperature of 55° C   
At ambient temperature of 71° C   

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   

LEAD TEMPERATURE: 
For immersion in molten solder 

,e,cnr.d<, maximum  

Typical Operation: 

In an inverter cIrcutt at 
ambient temperature of 250 C 

Collector- to-Emitter Voltage  
Base Resistor   
Collector Resistor  
"Turn-On" Base Voltage  
"Turn-Off" Base Voltage   

-13 max. 
-12 max. 
-1 max. 

-100 max. 
100 max. 

150 max. 
75 max. 
35 max. 

-65 to +85 

255 max. 

volts 
volts 
volt 

ma 
ma 

MW 

MW 

MW 

Oc 

Oc 

«le 

-5 volts 
5000 ohms 
500 ohms 
-5 volts 
5 volts 

.—InnIcates a change. 
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2N1300 

"On" Collector Current  -10 ma 
"Turn-On" Base Current  -0.66 ma 
"Turn-Off" Base Current   0.66 ma 
Switching Time: 

Delay time ( td )   0.14 µsec 
Rise time ( tr)  0.16 µsec 
Storage time (te)   0.14 µsec 
Fall time ( 4)  0.11 µsec 

Thls rating may be exceeded and the emitter- to- base Junction Operated 
In the breakdown condition provided the emitter dissipation Is limited 
to 30 milliwatts at 250 C. For amblent temperatures above 25° C. the 
dissipation should be reduced by 0.5 milliwatt/°C. 

See accompanying Rating and also fransistor-Dissipation Rating 

a 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage valuesaregiven with respect to base unless 
otherwise specified. Ambient temperature of 250 C. 

Min. Typical Max. 
DC Collector Breakdown 
Voltage for dc collec-
tor ma. . -0.02, 
emitter open  

DC Collector-to-Emitter 
Breakdown Voltage . 

DC Emitter Breakdown 
Voltage for dc 
emitter ma. 0-0.1, 
collector open BVE80 

DC Punch-Through Voltage Vp 
DC Base-to-Emitter 
Voltage for dc collec-
tor ma. . -40, 
dc base ma. = -1. . . 

DC Collector-Cutoff 
Current for collec-
tor volts . -6, 
emitter open 

...Collector Capacitance for 
dc collector volts -6, 
emitter open  

DC Current Transfer Ratio 
for dc collector-to-
emitter volts . -0.3, 
dc collector ma. 
.= -10   

Gain-Bandwidth Productc 
for collector-to-
emitter volts -3, 
collector ma. . -10 . . 

VBE 

Wu° -13 

eCERL -12 -25 

-30 

-1 -3 
-12 -30 

- -0.3 -0.4 

  !coo -1 -3 

Cc - 8 12 

hFE 30 50 

GBW 25 40 

volts 

volts 

volts 
volts 

volt 

µ,gif 

Mc 

...Indicates a change. 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
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2N1300 

Thermal Resistance: 
Junction-to-free air. . RT 

Total Stored Charge for 
dc collector ma. = -10. 
dc base ma. = -1. . • • Qs 

Thermal Time Constant . . 7-1 

400 °C/watt 

- 250 400 umcoulombs 
- 10 msec 

C Frequency at which the current transfer ratio IS equal to 1. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex— 

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass seals of the leads 

and damage the transistor. 

RADIO CORPORATION OF AMERICA 
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.009"TO j 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING'.-
EYELETS 

EMITTER..., 

INDEX 
TAB 

.031" 
i.003" 

JEDEC No.70-5 

.370" MAX. 

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

.2oc."±.cno" 
DIA. 

.029"MIN. 

90" 

.260"mAX. 
.200"miN. 

CASE SEAT 

i.5" 
MIN. 

3 LEADS 

.0o7" 00 4,2"DIA 
—.001" • 

(NOTE 2) 

--BASE 

COLLECTOR 

92CS-10190R1 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO— 

MAT IC HANDLING. THE TOTAL VARIATION IN ACTUAL DI AMETER 
FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WI LL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



o 
o 

C*1 

o e 8 o ,n 

o 

SIIVAAMINi — NOI/VdISSIO 1.101SISNY131*XVIN 

• • • 

o 
o 9

2
C
S
-
1
0
2
3
2
R
1
 

O
P
E
R
A
T
I
O
N
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
 

11•111111e. 

RUMMMUMMUMMMU MMMMM 1 MMMMMMM Ban 
:::111:::MMMIMMMVUEMMIRMaffla 

MMMMMM ummommummummaimmumm 
MMMUMMUMMIIIIMMKUUM MMMMM 

M MUM» 
» Mann  
 MMUMMMMMUUMMIMMILIUMMUMM 
 MMBUMUMMIIMMIUMBWMIMMUM 
 IMMUMB 

Enna» MMMMMMMM Man: 

MUM MMMMMMMMMMMMMMMM EMMMUMMBMB 

▪ BBB ZB MMMMMMMMM 111111111111111111 

•••   O o 
7 

eS2 IV 301VA V101114 30tIVHD 031110IS 1V/0/ 
V.10N1IXVNI 30 30NYHD 30V.I.N30a3d 

• • 

o 

o 

• 

;
§
E
M
I
I
:
I
D
M
1
 

o 



S31,13..11,NVOIlDlei—IN3)31300 33010D-1101D3110D 

o 0 o O o 0 0 o 
sir in el - T 

D .;,S2 IV 311-1VA V,102:13 011V8 U3.3SNVidl • 
IN3i3billD DO .30 3ONVHD 30VIN3Dd3c1 



2N1300  

TYPICAL TRANSFER CHARACTERISTICS 
COMMON— EMITTER CIRCUIT, H,111y, 

BASE INPUT. 
AMBIENT TEMPERATURE ( C).25 7",:!"'' = 

— ... •••-,• ....... • H -• 
i••• . .  .. ... 

;111 . 11; 1-;;; 111; 111111H 111U11 

NH1 

ff ' 

" • •- :H• 
::•• ........ 

— 100 •••; "-• ..... 
........ 

....  

O
R
 
M
I
L
L
I
A
M
P
E
R
E
S
 

90 

—80 

—70 

40 
 _ . 

—30_  
: 

—20 

—10 

0 —0.1 —0.2 —0.3 —0.4 —0.5 
BASE—TO— EMITTER VOLTS 

—0.6 

92CM-10229 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 4 

4-61 



2N1300 

TYPICAL DC CURRENT-
TRANSFER- RATIO CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE CC)=25 

—40 — 2 80 

COLLECTOR MILLIAMPERES 
-120 

92C5-10829 

RADIO CORPORATION OF AMERICA 
Semiconductor Materials Division Somerville. N. J. 



2N1301_ 

Mesa Transistor 

GERMANIUM P-N-P DIFFUSED-JUNCTION TYPE 

For High- Speed Switching Service in Com-
mercial and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emitter 

Lead 2 - Base 

Lead 3 -Col lector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Martmum Values: 

COLLECTOR-TO-BASE VOLTAGE   -13 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE  -12 max. volts 
EMITTER-TO-BASE VOLTAGE &  -4 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMI -TER CURRENT   100 max. mn 
TRANSISTOR DISSIPATION:b 

At ambient temperature of 25° C   150 max. mw 
At ambient temperature of 55° C   75 max. mw 
At ambient temperature of 71° C   35 max. mw 

AMB:ENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

LEAD TEMPERATURE: 
Fcr immersion in molten solder 
for 10 seconds maximum  255 max. 00 

Typical Operation: 

In an inverter circuit at 
ambient temperature of 25° C 

Collector-to-Emitter Voltage  -5 volts 
Base Resistor   2400 ohms 
Collector Resistor  120 ohmn 
"Turn-On" Base Voltage  -5 volts 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1301 

"Turn-Off" Base Voltage  5 volts 
"On" Collector Current   -40 ma 
"Turn-On" Base Current   -2 ma 
"Turn-Off" Base Current  2 ma 
Switching Time: 

Delay time ( td)   0.08 µsec 
Rise time (4)   0.07 µsec 
Storage time Its/  0.12 µsec 
Fall time ( td   0.07 µsec 

a This rating may be exceeded and the emitter- to-base junction operated 
in the breakdown condition provided the emitter dissipation is limited 
to 30 milliwatts at 250 C. For ambient temperatures above 250 C, the 
dissipation should be reduced by 0.5 milliwatt/OC, 

m ret‘cfreee:Ig Rating Chart and also Transistor-Dissipation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of 25° C. 

Min. TyPical Max. 
DC Collector Breakdown 
Voltage for dc 
collector ma. . 

• 

• 

• 
-0.02, emitter open. BV ciElo -13 -30 volts 

DC Collector-to-
Emitter Breakdown 
Voltage ENCERL -12 -25 volts 

DC Emitter Breakdown 
Voltage for dc 
emitter ma. =-0.1, 
collector open . . . W EB() -4 -6 volts 

DC Punch-Through 
Voltage  VP -12 -30 volts 

...CC Base-to-Emitter 
Voltage for dc 
collector ma. = -40, 
dc base ma. = -1 . . V8E -0.4 -0.6 volt 

DC Collector-Cutoff  • 
Current for collec-
tor volts = -6, 
emitter open . . . . 1c80 -1 -3 pa 

*Collector Capacitance 
for dc collector 
volts = -6, 

emitter open . . . . Cc 8 12 DC piafCurrent Transfer  

Ratio: hFE 
With dc collector-to-

emitter volts . 
-0.3, dc collec-
tor ma. = -10. . . 30 50 

-.-Indicates a change. 

• 
RADIO CORPORATION OF AMERICA 
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2N1301 

With dc collector-to-
emitter volts = -0.5, 
dc collector ma. 
- -40  40 75 

Gain-Bandwidth Productc 
for dc collector-to-
emitter volts = -3, 
dc collector ma. = -10 . . GBW 35 60 - Mc 

Thermal Resistance: 
Junction-to-free air . RT - 400 °C/watt 

Total Stored Charge: 
With dc collector 

ma. = -10, dc 
base ma. - -0  4   - 225 325 pcoulombs 

With dc collector 
ma. = -40, dc 
base ma. - -1  6   - 600 800 mpcoulombs 

Thermal Time Constant.   - 10 - msec 

Frequency at which the current transfer ratio is equal to 1. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex— 
cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operationmaycrack the glass seals of the leads 
and damage the transistor. 

RADIO CORPORATION OF AMERICA 
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DATA 2 

4-61 



2N1301 

JEDEC No. TO-5 

.370" MAX. 
.290" MIN.  

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

.00eTo 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING— 
EYELETS 

EMITTER—, 

INDEX 
TAB 

.031" 
2.003" 

0 0 
.aoo"±.olo" 

DIA. 

.029"miN. 

.260" MAX. 
200"miN. 

CASE SEAT 

Le 
MIN. 

3 LEADS 

.017" +-002"DIA 
• 

(NOTE 2) 

--BASE 

COLLECTOR 

92C 5-10190RI 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO-

MATIC HANDLING, THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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RATING CHART 
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OPERATION CHARACTERISTIC 
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2N1301 
TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 
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-TO- BASE VOLTS - 6 

O 20 40 60 
AMBIENT TEMPERATURE-CC 

TYPICAL CHARACTERISTIC 

80 I 0 0 

92C5 - 10213RI 

40 

30 

COMMON -EMITTER CIRCUIT, 
BASE INPUT. 

COLLECTOR MILL AMPERES = - 10 
COLLECTOR -TO-EMITTER VOLTS = -0.3 

-100 -50 O 50 
AMBIENT TEMPERATURE — 

I 0 0 
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TYPICAL TRANSFER CHARACTERISTICS 

• 

COMMON-EMITTER CIRCUIT, : :: : I::: I ill:1:::: 
BASE INPUT. 

AMBIENT TEMPERATURE °C)=25 " I— I--

. ..... ... , . 

. . ........ „ . .. 
:.:,:__'_.: —. ... _•  ... '  

;: ..,:: II.: I:1 --r7. -• .. .: ,17- 1:. : ::: :-.. . .. .. 

'''''' --" • „ , 
.......... 

• !' • I : I : 
... 

:-.-" 
-..!: Q-

• 

-0.1 - 0.2 - 0.3 -0.4 -0.5 - 0.6 
BASE-TO- EMITTER VOLTS 

92CM-10229 
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TYPICAL DC CURRENT-
TRANSFER-RATIO CHARACTERISTICS 
120 COMMON—EMITTER CIRCUIT, BASE 1NPUT.T:-

AMBIENT TEMPERATURE C>C).25 : 1 

80 

4 

o 

71 • r I ri ! 

o 

—40 —80 
COLLECTOR MILLIAMPERE S 

-4 

92C5-10829 

1!:t Fi 

P14 

le  
4 

—120 
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2N1319_ 

Bidirectional Transistor 

GERMANIUM P- N- P ALLOY TYPE 

For Medium-Speed Switching Service in Indus-
trial and Military Data- Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
(Or Col-

lector) 
Lead 2- Base 

Lead 3- Collector 
(Or Emitter) 

SWITCHING SERVICE 

Such as in bidirectional switching, core-
driver, and ac- signal- relay circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE 
EMITTER-TO-BASE VOLTAGE   

-20 max. volts 
-20 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
Base-to-emitter volts = 1   -20 max. volts 

COLLECTOR CURRENT   t400 max. ma 
EMITTER CURRENT   t400 max. ma 
TRANSISTOR DISSIPATION: a 

At ambient temperature of 25° C   120 max. mw 
At ambient temperature of 55° C   35 max. mw 
At ambient temperature of 71° C   10 max. mw 

AMBIENT TEMPERATURE ( During operation).   71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Typical Operation: 

InaccomPanyingtypical inverter cir-
cuit at ambient temperature of 25° C 

"On" Collector Current  200 ma 
"Turn-On" Base Current ( 181)   -20 ma 
"Turn-Off" Base Current ( 412)   20 ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1319 

Switching Time: 
Delay time ( tdl 0  05 µsec 
Rise time ( tri 0  55 µsec 
Storage time ( te)   0.7 µsec 
Fall time (41 0  25 µsec 

8 See accompanying Rating Chart and also transistor-Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 
Voltage values are given with respect to the base un-
less otherwise seecified. Ambient temperature of 25° C. 

Min. Typical Max. 

• 

• 
DC Collector Breakdown 
Voltage for dc 
collector µa = -50, 
emitter open  volts • _ BVc130 -21 -35 

DC Punch-Through 
Voltage for dc 
emitter volts = -1. . . .Vp -20 -35 volts 

DC Base-to-Emitter 
Voltage for dc 
collector ma. . -400, 
dc base ma. = -26.7 . . .VBE - -1 -1.5 volts 

DC Collector-to-Emitter 
Saturation Voltage 
for dc collector ma. 
= -400, dc base ma. 
= -26.7  VCE - -0.2 -0.3 volt 

DC Collector-Cutoff 
Current for dc 
collector volts = -12, 
emitter open  Ice() - -2.5 -6 e 

DC Current Transfer 
Ratio for dc collec-
tor-to-emitter volts 
= -0.3, dc collector 
ma - -400 hFE 15 30 _ 11, 

Alpha-Cutoff Frequency 
for dc collector volts 
. -6, dc emitter ma. 
= 1  fab 3 6 Mc 

Collector-to-Base Capaci-
tance for dc collector 
volts = 6, dc 0 
emitter ma. - 0  Cob - 20 30 ped 

Thermal Time Constant . .  1-1 - 12 - msec 
Thermal Resistance 
between collector 
junction and free air . . RT - 500 °C/watt 

• 

RADIO CORPORATION OF AMERICA 
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• 

• 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads ofthistransistor are usually soldered 

to tse circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 

leads and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, thetemperature of the solder 

should not exceed 255 0 C for a maximum immersion period of 

10 seconds. 

This transistorisintended for use in single-side printed 

circuit boards and in conventional wire- in type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

from shorting the leads to each other or to the board. 

RATING CHART 

125— 

co-
tx- loo 

cf 

z«.) 
a•s- 75 
cri 

›-DF, 50 
ca" 

›«.) 
L., 25 

O 

-75 -50 -25 0 25 50 75 100 
AMBIENT TEMPERATURE —.0 

92C5-10573RI 
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TYPICAL INVERTER CIRCUIT 
AND ASSOCIATED WAVEFORMS 

-10 V 

R2 

'BI 

1[32 

INPUT VOLTAGE 
410 V ir 
-10 V 

INPUT 
VOLTAGE 

OUTPUT 
VOLTAGE 

OUTPUT 
VOLTAGE 

--- 90n, 

- 

tf 

ts 
920S-11:M94R' 

Q: Transistor type 2NI319 
R1 : 500 ohms, 0.5 watt 
R2 : 50 ohms, 0.5 watt 
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JEDEC No.T0-5 

,..._.370" MAX. 
r—  . 290" M IN . 

DIA. 

.009" TO_t 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING 
EYELETS -----

EMITTER 
(OR COLLECTOR) 

INDEX 
TAB 

.031" 
±.003" 

.335" MAX. r.290" MIN.7 
DIA, 

0 0 

.260" MAX. 
.200"MIN. 

CASE SEAT 

1.5" 
MIN. 

.200I.010" 

r-- DIA. --1 

.029"MIN. 

3 LEADS 

7" 

(NOTE 2) 

—BASE 

COLLECTOR 
(OR EMITTER) 

92CS — 10298 

NOTE 1: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR 
AUTOMAT IC HANDLING. THE TOTAL VARIATION INACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES I Ni THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD D'AMETER IS NOT CONTROLLED. 
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2N1319 

TYPICAL OPERATION CHARACTERISTICS 

COMMON—EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES = — 200 

r 

1— 

—75 —50 — 25 0 25 50 75 

AMBIENT TEMPERATURE—°C 

COMMON— EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE (°C) = 25 

100 

92C S-10572 

VOLT 

o —100 —200 —300 
COLLECTOR MILLIAMPERES 

— 400 

412 

92C5-10564 
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2N1319 

TYPICAL COLLECTOR CHARACTERISTICS 
COMMOM-EMITTER CIRCUIT, BASE INPUT  
AMBIENT TEMPERATURE = 25° C   

COLLECTOR-TO-EMITTER VOLTS 

- 

RASE MILLIAMPERES= -1 

-0.2 -0.4 -0.6 -08 -34 
92CM-I0567 
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2N1319 
TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 
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• 
—TO—BASE VOLTS=-12 
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o 20 40 60 
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80 100 
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2N1358  

Power Transistor 
GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industriel and Military Applications 

The 2//1358 is the same as the 2/1174 except for the following 
items: 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperaturea 0125°C unless otherwise specified 

Nin. Typical Max. 

DC Collector-to-Emitter Break-
down Voltage: 
With base connected to 

emitter, dc collector 
amperes . -0  3  6VcEs 

With base open, dc collector 
amperes . -0  3  8VcE0 

DC Base-to-Emitter Voltage: VeE 
With dc collector volts . 
-2, dc collector amperes 
- -1  2  

With dc collector-to-
emitter volts = -2, dc 
collector amperes = -5. 

DC Collector-to-Emitter 
Satu-ation Voltage for dc 
collector amperes = -12, 
dc base amperes = -2. . . VCE 

DC Emitter Voltage for dc (sat) 
collector volts = -80, dc 
collector current = 0 . . VEe 

DC Punch-Through Voltage. . VpT 
DC Emitter-Cutoff Current: 1E80 
With dc emitter volts = -30, 

dc collector current . 0, 
casetemperaturea= 71° C. 

With dc emitter volts = -60, 
dc collector current = 0. 

DC Collector-Cutoff Current: Icgo 
With dc collector volts 

-2, dc emitter current = 0 
With dc collector volts = 
-30, dc emitter current = 
0, casetemperaturea = 
71° C   

With dc collector volts = 
-80, dc emitter current 
- o   

-70 - volts 

-40 - volts 

- 0.35 0.5 volt 

- -0.65 -0.9 volt 

- -0.3 -0.7 volt 

- -0.15 -1 volt 
-80 - volts 

- -4 -6 ma 

- -1 -4 ma 

- -100 -200 ma 

- -4 -6 ma 

- -2 -4 ma 

Indicates a change. 

CD RADIO CORPORATION OF AMERICA 
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2N1358 

With dc collector volts = 
-80, dc emitter current 
= 0, case temperaturea= 
71° C  -15 ma e 

DC Current Transfer Ratio hFE 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5   25 35 
-1.2   40 55 80 

Beta-Cutoff Frequency for • dc collector volts = -12, 
dc collector amperes = -1. fae 100 kc 

Thermal Resistance: 
Junction-to-case   RT - 0.35 0.5 °C/watt 

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds   - 0.075 watt- 48) 

sec/°C 
Thermal Time Constant  r - 26.25 msec 

a Measured at any point on seating surface. 

RADIO CORPORATION OF AMERICA 
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2N1358  

Power Transistor 

• 

• 

GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

The 2111358 is the same as the 2N174 except for the following 
items: 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 25° C unless otherwise specified 

Min. Typical Max. 

DC Collector-to-Emitter Break-
down Voltage: e With base connected to 

emitter, dc collector 
amperes - -0  3  BVCES -70 - - volts 

With base open, dc collector 
anperes - -0  3  BVCEO -40 - volts 

DC Base-to-Emitter Voltage:* VBE 
With dc collector volts . 

-2, dc collector amperes 
- -1  2  - 0.35 0.5 volt 

With dc collector-to-
emitter volts = -2, dc 
collector amperes = -5. . - -0.65 -0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage* for dc 
collector amperes = -12, 
base amperes - -2   V CE - -0.3 -0.7 volt 

DC Emitter Voltage for dc 
collector volts = -80, dc 
collector amperes = 0 . . . VFB -0.15 -1 volt 

DC Punch-Through Voltage. . . V-F, -80 - - volts 

e DC Emitter-Cutoff Current: IBBB 
With dc emitter volts . -30, 

dc collector amperes = 0, 
case temperature = 710 C. - -4 -6 ma 

With dc emitter volts = -60, 
dc collector amperes = 0. - -1 -8 ma 

DC Collector-Cutoff Current: IcB0 
e With dc collector volts = 

-2. dc emitter amperes =0 _ -100 -200 pa 
With dc collector volts = 
-30, dc emitter amperes = 
0, case temperature = 
71' C   - -4 -6 ma 

With dc collector volts . 
-80, dc emitter amperes 

Ile - (4   - -2 -8 ma 

0 RADIO CORPORATION OF AMERICA 
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2N1358 

With dc collector volts = 
-80, dc emitter amoeres • . 0, case temperature . 
71° C  -15 ma 

DC Current Transfer Ratio* 
for dc collector-to-
emitter volts = -2, dc 
collector amperes = 
-5 
-1.2   

Beta-Cutoff Frequency* for 
dc collector volts = -12, 
dc collector amperes = -1. . 

Thermal Resistance: 
Junction-to-case   

Thermal Capacity for pulse 
duration of 1 to 10 
milliseconds   

Thermal Time Constant  

hFE 

fae 

RT 

ri 

25 35 
40 55 80 

100 - - kc 

0.5 0.8 °C/watt 

• 

- 0.075 - watt- • 
sec/°C 

- 37.5 - msec 

* Measured in a common- emitter, base- Input circuit. 
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2N1384 

Drift-Field Transistor 
GERMANIUM P-N- P ALLOY TYPE 

For High-Speed Switching Circuits in Indus-
trial and Military Electronic Computers 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  390" 
Maximum Diameter  0  370" 
Dimersional Outline  JEDEC No.T0-11 
Case  Welded, Metal 
Seals Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-collector 

SWITCHING SERVICE 

Such as in memory-core-driver, pulse-amplifier, 
inserter, flip-flop, and logic-gate circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   -30 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE  -30 max. volts 
EMITTER-TO-BASE VOLTAGE'  -1 max. volt 
COLLECTOR CURRENT   -500 max. ma 
EMITTER CURRENT   500 max. ma 
TRANSISTOR DISSIPATION: b 

At ambient temperature of 25° C   21420 mw 
0 At ambient temperature of 55° C   mw 

At ambient temperature of 71° C   56 max. mw 
AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

Typical Operation: 

In an inverter circuit at ambient temperature of 25 ° C 

"On" Collector Current  -200 no 
"Turn-On" Base Current  -20 ma 
"Turn-Off" Base Current   20 ma 
Switching Time: 

Delay time ( td )   0.02 µsec 
Rise time (41  0.08 µsec 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division 3omerville, N. J. 
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2N1384 

Storage time ( ts)   0.25 µsec 
Fall time ( tf)   0.1 µsec 

8 This rating may be exceeded and the emitter-to-base Junction operated 
in the breakdown condition provided the emitter dissipation is limited 
to 30 milliwattsat250 G. For ambient temperatures above250 G. reduce 
the dissipation by 0.5 milliwatt/°G. 

See accompanying Rating Chart and also Transistor-Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 
Voltage values are even with respect to the base un-

less otherwise specified. Ambient temperature (Jae C. 

Ain. Typical Max. 

DC Collector Breakdown 
Voltage for dc 
collector ma = -100 
with emitter open . . BVEBB -30 -55 

DC Collector-to-
Emitter Breakdown 
Voltage   -30 -40 

DC Emitter Breakdown 
Voltage for dc 
emitter ma = -100 
with col lectoropen. . BVEBB -1 -3 

DC Punch-Through 
Voltage for dc 
emitter volts = -1. . Vp -30 -50 

*CC Base-to-Emitter 
Voltage for dc 
collector ma. = -200, 
dc base ma. = -10 . .VBE - -0.6 -0.9 

DC Collector-Cutoff 
Current for dc 
collector volts = -3 
with emitter open . . IEBB - -4 -8 

DC Current Transfer 
Ratio for dc collec-
tor-to-emitter volts 
= -0.5, dc collector 
ma. = -200 hFE 20 50 

Gain-Bandwidth Product* 
for collector-to-
emitter volts = -3, 
collector ma. = -10 . GBW 

Thermal TimeConstant. . 71 
Thermal Resistance 

between collector 
junction and freeairRT 

Stored Base Charge 
for dc collector 
ma. = -10, dc base 
ma - -1 05 

20 35 
- 14 

• 

• 

volts 4, 
volts 

volts 

volts 

volt 

ma 

11110 

Mc emsec 

250 °C/watt 

- 600 800 µµcoulombs 

Frequency at which the current transfer ratio is equal to 1. 

-.Indicates a change. 

• 
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2N1384  

OPERATING CONSIDERATIONS 

It is recommended that this transistor not beconnected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flextble leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature ofthe solder 

should not exceed 255 0 C for a maximum immersion period of 

10 seconds. 

This transistor is intended for use in single-side printed 

circuit boards and in conventional wire- in type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

from shorting the leads to each other or to the board. 
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2N1384 

_.370"MAx. 
— DIA. 

.335"MAX. 
• 30eMIN. 

DIA. 

.200" 
MIN. 

(NOTE I) 

1 .009" TOI 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

0 

.390"MAX. 

.360" MIN. 

k . 
MIN. 

CASE 
SEAT 

.200t.01.21" 3 LEADS 
DIA. 

.017" 4.002: DIA. 

MSULATING,,90. 
EYELET 90" 

LEAD 
(NOTE 2) 

EMITTER,/ 
-- —BASE 

INDEX —l e  
TAB 

.031" 
±.003" 

.029" MIN. 

COLLECTOR 

92CS-1058IRI 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO-

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 
WITHIN THIS ZONE WI LL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 
AND 1.5", A MAXIMUM DI AMETER OF 0.021" IS HELD. OUTSIDE 
OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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2N1384 
TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 
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TYPICAL DC CURRENT-
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2N1412 

Power Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

The 2N1412 is the same as the 211xioo except for the following 
items: 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, inverter, chopper, 

voltage- and current- regulator. dc- and audio-
amplifier, relay- and solenoid-actuating cir,utts 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

EMITTER-TO-BASE VOLTAGE  -60 max. volts 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperature ° of 250 C unless otherwise specified 

Nin. Typical Max. 
DC Rase-to-Emitter Voltage 

for dc collector-to-emitter 
volts = -2, dc collector 
amperes - -5   VBE - -0.65 -0.8 volt 

DC Emitter-Cutoff Current for 
dc emitter volts = -60, dc 
collector current r 0- • 1E80 - -1 -4 ma 

a m,aaarati at any point on seating surface. 
Indicates a change. 
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2N1412  

Power Transistor 
GERMANIUM P-N- P ALLOY TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

The 011412 is the same as the eiloo except for the following 
items: 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter. inverter, chopper, 
voltage- and current- regulator, dc- and audio-
amplifier, relay- and solenoid-actuating Circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

EMITTER-TO-BASE VOLTAGE  -60 max. volts 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with resPect to base and 
case temperature of 25° C unless otherwise specified 

Nin. Typical Max. 
DC Ease- to-Emitter Voltage* 

fcr dc collector-to-emitter 
volts = -2, dc collector 
amperes - -5   VBE - -0.65 -0.8 volt 

DC Emitter-Cutoff Current for 
dc emitter volts = -60, dc 
collector amperes = - 0 " IUD - -1 -8 ma 

measured in a common-emitter. Dase-input circuit. 
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EMITTER CURRENT 
TRANSISTOR DISSIPATION:a 

At ambient temperature of 25° C  120 max. mw 
At ambient temperature of 55° C  60 max. mw 
At ambient temperature of 71° C  28 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage  -65 to +85 °C 

LEAD TEMPERATURE: 
For immersion in molten solder for 
10 seconds maximum   255 max. °C 

2N1450  

Drift-Field Transistor 
GERMANIUM P-N- P ALLOY TYPE 

For High-Speed Switching Service in Com-
mercial and Military Data- Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Max.mum Length ( Excluding flexible leads)  0  260" 
Max mum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-9 
Case  Welded, Metal 
Seals  Hermetic 
Leacs, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: 

Lead 1- Emitter 

Lead 2- Base 

BOTTOM VIEW 

Lead 3-Collector 

SWITCHING SERVICE 

Such as in znyerter, fhp—flop, and logic-gate circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  -30 max. volts 
EMITTER-TO-BASE VOLTAGE  -1 max. volt 
COLLECTOR CURRENT  -100 max. ma 

100 max. ma 

a For ambient temperatures above 25 0 C, reduce the dissipation by 2 mw/ ° C. 
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2N1450 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of 250 C. 

Min. Max. • 
DC Collector Breakdown Voltage 

for dc collector ma. = -0.1, 
emitter open  BVCBO -30 _ volts 

DC Collector-to-Emitter Break-
down Voltage for dc emitter 
ma. = -1, base open   BVuo -20 - volts Ill 

Reach-Through Voltage for dc 
emitter ma. . -0.025  VIRT -20 _ volts 

DC Emitter Breakdown Voltage 
for dc emitter ma. = -0.05, 
collector open  BVE80 -1 - volt 

DC Base-to-Emitter Voltage for 
dc collector ma. = -10, dc 
base ma. = -0.5   VBE - -0.6 volt 0 

DC Collector-to-Emitter 
Saturation Voltage for dc 
collector ma. = -10, dc base 
ma - 1  VcE(sat) - -0.25 volt 

DC Collector-Cutoff Current for 
dc collector volts . -7, 
emitter open  1C130 - -10 pa 

DC Current Transfer Ratio for 
dc collector-to-emitter volts 
= -1, dc collector ma. =-10 . hFE 20 - 

"Turn-On" Time ), ( Rise time 
plus delay time)   ton - 100 mµsec 

"Turn-Off" Time', ( Storage time 
plus fall time)   toff _ 85 mµsec 

e See accompanying Switching-flee test CircuitmeAssoctated Wave Poems. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may crack the glass sealsof the leads 

and damage the transistor. 

This transistor is intended for use in single-side printed-
circuit boards and in conventional wire- in type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

from shorting the leads to each other or to the board. 

• 

• 

• 
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2N1450  

SWITCHING—TIME TEST CIRCUIT 

92CS-K058R1 

CR: Semiconductor diode type IN 98-B (NOTE 2) 
0: Transistor type 2N1450 
RI: 22,600 ohms ± 1%, 0.5 watt 
R2: 82,500 ohms t 1%, 0.5 watt 

R3: 10,000 ohms ± IS, 0.5 watt 

ASSOCIATED WAVE FORMS 

30 Alp..SEC-.1 1.— --y Up.SEC. 

II 1 I 
1 

INPUT 

2.75V— 

-- — 0.6 V. 

— — 7! ,  1—  —  —  4.5 V. 

-6.5 V.11/ 11 
l L__ 600 _..1 
i l A.4u,SEC. i 1 

À 1 
OUTPUT — 

I 
4.5V. 

t TURN-ON - 4  I.- TURN_OFF 

92CS-10860RI 

NOTE I: TOLERANCE FOR SUPPLY VOLTAGES IS ± IS. ALL 

RESISTORS ARE CARBON—COMPOSITION TYPES. 

NOTE 2: THE INI98-13 SEMICONDUCTOR DIODES USED IN THIS 
CIRCUIT MUST SATISFY THE FOLLOWING REVERSE— RECOVERY 
CRITERIA AS SPECIFIED IN JAN-256 TEST CIRCUIT 14.5-2 EIA 
STANDARD RS-231, J14—F3, DECEMBER, 1959. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 
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2N1450 

THE MAXIMUM TRANSIENT VOLTAGE DEVELOPED BY THE DIODE 

ACROSS A 2000-OHM LOAD RESISTANCE MUST BE LESS THAN 0.3 

VOLT. UNDER THESE CONDITIONS, THE PEAK REVERSE CURRENT 

SHALL NOT EXCEED O. 15 MILLIAMPERE AND THE REVERSE RESISTANCE 

SHALL NOT BE LESS THAN 40,000 OHMS. 

AT 0.3 MICROSECOND AFTER THE DIODE HAS BEEN SWITCHED 
AS DI SCUSSED IN NOTE 2, THE REVERSE RESISTANCE OF THE DIODE 

SHALL NOT BE LESS THAN 100,000 OHMS AND THE REVERSE CURRENT 
NOT MORE THAN 0.06 MA. 

NOTE 3: IN THIS CIRCUIT, THE MAXIMUM LENGTH OF THE BASE 

LEAD OF THE TRANSISTOR SHALL BE I INCH, THE EMITTER LEAD 

2 INCHES. 

JEDEC No.70-9 

.370" MAX. 
.290" MIN 

DIA. 

.335" MAX. 
275" MIN. 

DIA. 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING-...90 
EYELETS 

EMITTER..., 

on 
.2004.010" 

go. 

.260" MAX 
200"m1N. 

CASE SEAT 

1.5" 
MIN. 

3 LEADS 

.017" tggf„"DiA. 
(NOTE 2) 

—BASE 

COL LECTOR 

92CS-9371R7 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO-

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE WI LL NOT EXCEED 0.010". 

MOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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2N1479 

Power Transistor 

• SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For PowerSwitchingandAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: e Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 

e Orientation and diameter. . . . . . See Dimensional Outline 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3 - Col 1 ector, 
Case 

INDUSTRIAL SERVICE 

Such as nn dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplsfter, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. vo lt s 
COLLECTOR-TO-EMITTER VOLTAGE: e With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). • • 60 max. volts 
With base open ( Sustaining voltage) b. . 40 max. volts 

EMITTER-TO-BASE VOLTAGE   12 max. volts 
COLLECTOR CURRENT   1.5 max. amp 
EMITTER CURRENT -1  75 max. amp 
BASE CURRENT  1 max. amp 

e
TRANSISTOR DISSIPATION: b  

At case temperature of 25° C  5 max. watts 
At case temperature of 100° C 2  86 max. watts 

CASE-TEMPERATURE RANGE: c -' 
Operating and storage   -65 to +200 °C 

Characteristics: 

At case temperature of 25° C' 110 Small-Signal Current Transfer Ratio ( fife) 
with dc collector-to-emitter volts = 

4, dc collector ma. = 5   50 
...Indicates a change. 
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2N1479 

Alpha-Cutoff Frequency ( f") with dc 
collector-to-base volts = 28, dc 
collector ma. - 5  1.5 Mc e 

Collector-to-Base Capacitance ( Cob) 
with dc collector-to-base volts = 40 . .   150 µµf 

Thermal Time Constant (ri)   10 msec 

Typical Operation: 

In accompanying typical power—switching 

• circuit at case temperaturec of 25 ° C 

DC Supply Voltage ( 82)   12 volts 
DC Base-Bias Voltage ( Bi)  -8.5 volts 
"On" DC Collector Current  200 rild 

"Turn-On" Base Current ( 181)   20 ma 
"Turn-Off" Base Current ( 162)  -8.5 ma 
Generator Resistance   50 ohms 
Switching Time: 

Delay time ( td )  0.2 µsec II> 
Rise time ( tr)   1 µsec 
Storage time ( ts)   0.6 µsec 
Fall Time ( tf)   1 gsec 

a rhe Collector— to— Emitter Sustaining Voltage ( VcEQ(sus)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
Pap u i; voltage at which the product of alpha (a), at low voltage, 
times the multiplication factor ( m) equals unity). 

See accompanying Rating Chart and also transistor-Dissipation Rating 
Chart in General Section. 

C Measured at center of seating surface. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and 
case temperature c 0125° C unless otherwise specified 

Min. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
• 

ma. = 0.25   VCEX 60 - volts 
With base open ( Sustaining 

voltage), dc collector 
ma. . 50, dc base ma. = O. VcE08 40 - volts 

(sus) 
Base-to-Emitter Voltage for • dc collector-to-emitter 

volts = 4, dc collector 
ma. - 200  VBE - 3 volts 

-,›Collector-Cutoff Current ICHO 
for dc collector volts 
= 30, dc emitter ma. = 0, 
case temperature = 

25° C  
150° C   

- 10 ,a • 
- 500 ma 

ndicates a change. 
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2N1479 

Emitter-Cutoff Current for 
dc emitter volts = 12, 

e dc collector ma. = 0 . . . . SEBO_ 10 Ya 
DC Current Transfer Ratio .-

for dc collector-to-emitter 
volts = 4, dc collector ma. 
- 200  ,FE 20 60 

DC Collector-to-Emitter 
Saturation Resistance for 

e dc collector ma. = 200, dc 
base ma. - 20  Rs _ 7 ohms 

Thermal Resistance: RI ..-
Junction-to-case   _ 35 °C/watt 
Junction-to-free air . . .   _ 200 °C/watt 

a The Chllector—to—Emitter Sustaining voltage ( Vcso(gus)) with the base 
open is that value of voltage which remains relatively constant over a 

ID
wide -ange of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(Vol m I; voltage at which the product of alpha (a), at low voltage, 
times the multiplication factor ( M) equals unity). 

e Measured at center of seating surface. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

The flextble leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 
close t. the glass stem provided care is taken to conduct ex-
cessive heat away from the lead seal. Otherwise, the heat of 
the solaering operationmaycrack the glass seals of the leads 
and damage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using this transistor, thetemperature of the solder 
should rot exceed 2650 C for a maximum immersion period of 10 
seconds. 

This transistor is intended for use in single-side printed-
circuit boards and in conventional wire- In-type circuits. 
If this transistor is used in double-side'printed-circuit 
boards or in printed-circuit boards utilizing eyelets, it may 
be necessary to use an insulating washer or similar standoff 
device made of good dielectric material to prevent the solder 
from shorting the leads to each other or to the board, and to 
prevent the collector from shorting to ground. 

It isto be noted that the case of this transistor operates 
attne collector voltage. Because of the possibility of shock 
hazard when the case is at a voltage appreciably above or below 
ground potential, suitable precautionary measures should 
be taken. 

.— Indicates a change. 
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2N1479 

TYPICAL POWER—SWITCHING CIRCUIT 

'BI 

INPUT 
FROM 
PULSE 

GENERATOR 

81: 8.5 volts 

82 : 12 volts 

Q: Transistor type 2NI479 

R1 : 50 ohms, I watt 

R2 : 700 ohms, I watt 

R3 : 59 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

BASE 
CURRENT 

INPUT WAVE FORM 

COLLECTOR 
CURRENT 

TIME 

OU T17 T 

C OSCILLO— 
SCOPE 

92CS - 10427R1 

TIME 

OUTPUT WAVE FORM 
ON CONDITION 

92CS — 10029 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties WhiCh may result from 
its use. Po license is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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2N1479 

JEDEC No.70-5 

.370" MAX. 

.290" MIN . 
DIA. 

.335" MAX. 

.290" MIN.— 
DIA. 

.009TO j 
.125" 

CONTOUR IS 
OPTIONAL 

'.61 THIS ZONE 

LEAD 
INSU L AT INC 
EYELETS 

INDEX 
TAB 

.031" 
5.003" 

0 0 
.200"2.010" 

DIA. 

.029"MIN. 

.260" MAX 
.200"MIN. 

CASE SEAT 

1.5" 
MIN. 

3 LEADS 

.017" 

(NOTE 2) 

—BASE 

COLLECTOR 
(INTERNALLY 
CONN ECT EsD 
TO CASE) 

92CS-10429Ri 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR 

AUTOMATIC HANDLING. THE TOTAL VARIATION IN ACTUAL 

DIAMETER FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT 

OF ROUND WITHIN THIS ZONE, WI LL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" AND 1.5", A MAXIMUM DI AMETER OF 0.021" IS HELD. OUT— 

S IDE Of THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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2N1479 

TYPICAL OPERATION CHARACTER STICS 

100 

80 

J-
- COMMON-EMITTER CIRCUIT,BASE INPUT. 
  COLLECTOR-TO- EMITTER VOLTS= 4 

CURVE CASE TEMPERATURE-5C  

25 

-65 
200 

--q _ 

—1=f1 

- 
Utz  - 

1260 1-

Z 
W I- 40 

20 

Z-11. 

--
O 0 2 04 06 08 

COLLECTOR AMPERES 
I 2 

92CS-10450RI 
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EMITTER OPEN. 
COLLECTOR-TO-BASE VOLTS=30 

---.-----

O 25 50 75 100 125 150 
JUNCTION TEMPERATURE--
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92CS - 10881 
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2N1481 

Power Transistor 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Metal 
Seal' Hermetic 
Leads, Flexible '   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emitter 
Lead 2- Base 

Lead 3-collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc— to—dc converter, inverter, chopper, 
voltage— and current— regulator, dc— and servo— 
amplifier, relay— and solenoid—actuating circuits 

Maximum and Minimum Ratings, Absolute—Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5). . 60 max. volts 

With base open ( Sustaining voltage)*. 40 max. volts 
EMITTER-TO-BASE VOLTAGE   12 max. volts 
COLLECTOR CURRENT   1.5 max. amp 
EMITTER CURRENT -1  75 max. amp 
BASE CHRRENT  1 max. amp 
TRANSISTOR DISSIPATION: e 

At case temperature of 25° C  5 max. watts 
At case temperature of 100° C 2  86 max. watts 

CASE-TEMPERATURE RANGE:' 
Operating and storage   -65 to+200 Oc 

Characteristics: 

At case temperature of 25° 

Small-Signal Current Transfer Ratio ( hf.) 
with dc collector-to-emitter volts 
e 4, dc collector me - 5   50 

*Indicates a change. 
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2N1481 

Alpha-Cutoff Frequency ( fro) with 
dc collector-to- base volts = 28, 
dc collector ma. - 5 1  5 Mc 

Collector-to- Base Capacitance (Cob ) 
with dc collector-to-base volts - 40  150 AO • 

Thermal Time Constant (T1;   10 msec 

Typical Operation: 

In accompanying typical bower-switching 
circuit at case temperature of 25° C 

DC Supply Voltage ( 82)  12 volts 
DC Base-Bias Voltage (BI) -8  5 volts 
"On" DC Collector Current   200 ma 
"Turn-On" Base Current ( ISO  20 ma 
"Turn-Off" Base Current liEl2 -8  5 ma 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td) 0  2 µsec 
Rise time ( tr)   1 µsec 
Storage time Its ) 0  6 µsec 
Fall time ( 4)  1 µsec 

a Tile Collector- to- Emitter Sustaining voltage (McE0(sos)) with the base 
open is that value of voltage which remains relatively constant over a 
wine range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(Oak = voltage at which the product of alpha (0.), at low voltage. 
times the multiplication factor 11,1) equals unity). 

h See accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in G,neral Section. 

C Measured at center of seating surface. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and 
case temperature of 250 C unless otherwise specified 

Min. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma. - 0.25  VCEx 60 volts 4110 

With base open ( Sustaining 
voltage), dc collector 
ma. = 50, dc base ma. . 0 VCEo° 40 volts 

(sus) 

• 

• 

Base-to-Emitter Voltage for dc 
collector-to-emitter volts 
. 4, dc collector ma. . 200 . VSE 3 volts ql, 

-.Collector-Cutoff Current ICB0 
for dc collector volts = 50, 
dc emitter ma. = 0, case 
temperature = 

25° C   10 ma 
150° C  500 ma 

Emitter-Cutoff Current for • dc emitter volts = 12, dc 
collector ma. - 0   IENo - 10 µa 

-.Indicates a change. 
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2N1481 

DC Current Transfer Ratio for 
dc collector- to-emitter 
vclts = 4, dc collector 
ma. = 200   hFE 35 100 

DC Collector- to- Emitter 
Saturation Resistance for 
dc collector ma. = 200, dc 
base ma. - 10  Re 7 ohms 

Thermal Resistance: Ri 
Junction-to-case  35 °C/watt 
Junction-to- free air  200 °C/watt 

a The Collector-to- Emitter Sustaining Voltage ( VEEce(aus)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector 
veltage at which the effective alpra of the device is equal to unity 
(Vail = voltage at which the proouct of alpha (cc), at low voltage, 
times the multiplication factor ( M) equals unity). 

OPERATING CONSIDERATIONS, 
TYPICAL POWER-SWITCHING CIRCUIT, 

DIMENSIONAL OUTLINE, 
RATING CHART, 
and CURVES 

shown under Type 2N1479 also apply to the 2141 1481 

.1- Indicates a change. 
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2N1483 

Power Transistor 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

rorPowerSwitching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  770" 
Maximum Seated Length  0  330" 
Maximum Diameter  0  650" 
Dimensional Outline   JEDEC No.T0-8 
Case  Metal 
Seals  Hermetic 
Terminal Diagram: 

BOTTOM VIEW 

Pin 1- Emitter 

Fin 2 - Base 

Pin 3- Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, Inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO- BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With emitter- to-base reverse biased 

(DC emitter-to-base volts = 1.5). . 60 max. volts 
With base open ( Sustaining voltage) e. 40 max. volts 

EMITTER-TO-BASE VOLTAGE   12 max. volts 
COLLECTOR CURRENT   3 max. asp 
EMITTER CURRENT   -3.5 max. amp 
BASE CURRENT  1.5 max. amp 
TRANSISTOR DISSIPATION: e " 

At case temperature of 25° C  25 max. watts 
At case temperature of 10C°C  14.1 max. watts 

CASE-TEMPERATURE RANGE:e " 
Operating and storage   -65 to+200 Oc 

Characteristics: 

At case temperature of 25° Cc 

Alpha-Cutoff Frequency ( fab) with dc 
collector-to-base volts = 28, dc 
collector ma. - 5   1.25 Mc 

.1- Indicates a change. 
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2N1483 

Collector- to-Base Capacitance (Cob) 
with dc collector- to-base volts = 40  175 mi.Lf 

Thermal Time Constant (Ti)   10 msec 

Typical Operation: 

In accompanying typical Power-switching 
circuit at case temperature ° of 25° C 

DC Supply Voltage ( 132)   12 volts 
DC Base- Bias Voltage ( Bi) -8  5 volts 
"On" DC Collector Current   750 ma 
"Turn-On" Base Current (18 1)   65 ma 
"Turn-Off" Base Current ( 182)   -35 ma 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td ) 0  2 µsec 
Rise time ( tr)  1 µsec 
Storage time ( ts ) 0  8 µsec 
Fall time (4) 1  1 µsec 

The Collector- to- Emitter Sustaining Voltage ( VcEn(sqs)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity ( Yam = 1: 
voltage at which the product of alpha(el, at low voltage, times the 
multiplication factor ( m) equals unity. 

b see accompanying Rating Chart and also transistor-Dissipation Rating 
Chart in General Section. 

C measured at center of seating surface. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and case 
temperature ° of 25 ° C unless otherwise specified 

Nin. Max. 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma. = 0.25  VCEX 60 - volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base ma. = O. VCEO 4 40 - volts II, 

Base- to-Emitter Voltage for ( sus) 
dc collector- to-emitter 
volts = 4, dc collector 
ma. = 750   V ,BE _ 3.5 volts 

*Collector-Cutoff Current Ice° 
for dc collector volts = 30, 
dc emitter ma. = O, case 
temperature = 

25° C   - 15 µa 
150° C  - 750 pua 

Emitter-Cutoff Current for 
dc emitter volts = 12, dc 
emitter ma. - 0   480 - 15 µa o 

*DC Current Transfer Ratio for 
dc collector-to-emitter volts 
= 4,dccollectorma. = 750 . . hFE 20 60 

-.Indicates a change. 
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2N1483 

DC Collector- to- Emitter 
Saturation Resistance 'or 
dc collector ma. = 750, dc 
hose ma. - 75   RS - 2.67 ohms , 

Thermal Resistance: 
Junction-to-case   - 7 °C/watt 
Junction-to- free air  - 100 °C/watt 

a The Collector- to-Emitter Sustaining voltage (Vat:1(5ms)) with the base 
open is that value of voltage which remains relatiVety constant over a 
wide range of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity Pam . 1; 
vo'tage at which the product of alpha (a), at low voltage, times the 
mu'tiplication factor ( M) equals unity). 

C measured at center of seating sLriaCe. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the collector, base, 

and emitter pins by means of clips or by soldering directly 

to the pins. Soldering of connections to the pins may be 

made close to the pin seals provided care is taken to conduct 

excessive heat away from the pin seal, otherwise the heat of 

the soldering operation will crack the glass seals of the pins 
and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature ofthe solder 

snould not exceed 235 0 E, for a maximum immersion period of 

10 seconds. Furthermore, the pins should not be dip soldered 

closer than 1/32" from the transistor case. 

Jnder no circumstances should the case be soldered to the 

heat sink because the heat of the soldering operation will 
permanently damage the transistor. 

It is important that this transistor be securely fastened 
to alleat sink. Amounting clamp is provided for this purpose. 

The chassis ( heat sink) may be connected either to the 

posi.iveornegative terminal of thevoltage supply. In appli-
cations where the chassis isconnected tot!te negative terminal 

of the voltage supply, it will be necessary to use an anodized-
alJminum insulator having high thermal conductivity, or a 

0.002" mica insulator between the transistor case and the 
chassis. The insulator should extend beyond the mounting 

clamp ( See Suggested Mounttng Arrangement). An aluminum 

washer should be drilled or punched to provide the two mount-
ing holes, and the clearance holes forthe collector, emitter, 

and »se pins. The burrs should then be removed from the 

washer and the washer finally anodized. To insure that the 
anodized insulating layer is not destroyed during mounting, 

..—Indicales a change. 
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2N1483 
it will also be necessary to remove the burrs from the holes 

in the chassis. Furthermore, to prevent a short circuit 

between the mounting bolt and the chassis, it is important 

that an insulatingwasherbe used between the bolt and thechassis. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration therefore, should be 

given to the possibility of shock hazard if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 
measures should be taken. 

TYPICAL POWER-SWITCHING CIRCUIT 

INPUT 
FROM 
PULSE 

GENERATOR 

81 : 8.5 volts 

13 2 : 12 volts 

Q: Transistor type 2NI483 

BASE 
CURRENT 

OUTPUT 
TO 

C OSCILLO-
SCOPE 

92C5 -10427RI 

RI : 50 ohms, I watt 

R2 : 220 ohms, I watt 

R3 '• 15 • 9 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

INPUT WAVE FORM 

COLLECTOR 
CURRENT 

OUTPUT WAVE FORM 

TIME 

90% 

- - 10 % 
TIME 

"ON" CONDITION 

92CS -10029 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 



2N1483_ 

JEDEC No.70-8 

 .600"t.050' 
DIA. 

.484"±.040" r DIA. 
---41 

.400" 
6.040" 

.141"±.00s" .141"6.005" 

COLLECTOR 
(CONNECTED 
TO CASE) 

.141" 
6.005" 

BASE 

PIN 
INSULATING 
EYELETS 

EMITTER 3 PINS 
.030'3.003" 

DIA. 

92CS-9963R2 

SUGGESTED MOUNTING ARRANGEMENT 

6-32 SCREW 

NOTE I 

FLAT 

WASHER 
METAL 

WASHER 

SING -
TYPE 
LOCK 
TyPE 

6-32—re,:f2D 
NUT 

INSULATING 
WASHER 

METAL 
MOUNTING CLAMP 

CHASSIS 

92CS-I0894 

NOTE I: 0.002" MICA INSULATOR OR ANODIZED ALUMINUM INSU-
LATOR ( DRILLED, OR PUNCHED WITH BURRS REMOVED). 

MOTE 2: REMOVE BURRS FROM CHASSIS HOLES. 

RADIO CORPORATION OF AMERICA DMA 3 
Semiconductor 8, Materials Division Somerville, N. J. 6-61 



2N1483 

MOUNTING CLAMP 

Suppl:ed with Each Transistor 

M60"  
8.002" 

4 SLOTS 
EQUALLY 
SPACED 

.141" R. 

.147" DIA. 
2 HOLES 

.125" R. .400" 

.055" 
2.002" 
*   

V-1±1"Q ‘ 
.040" 

45" 

.027" 

.054" 
+.004" 
-.000" 

605" 
 ..005"  

-.000  
DIA. 1 1/ 010" R. 

I )See 1111 

• 

• 

.750' 

• 
.375" 

I._4..492" .1 005"   
-.000" 
DIA. 

BREAK 
EDGE 

.008" R. MAX. 

92CM-10890 

• 

• 

RADIO CORPORATION OF AMERICA 
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2N1483  

TYPICAL OPERATION CHARACTERISTICS 

MEL.: 
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COMMON—EMITTER CIRCUIT, BASE INPUT. 
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2N1485 

Power Transistor 

• SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 

e Maximim Overall Length  0  770" 
Maximum Seated Length  0 330" 
Maximum Diameter  0  650" 
Dimensional Outline  JEDEC No.T0-8 
Case  Metal 
Seals  Hermetic 
Terminal Diagram: 

Pin 1- Emitter 
Pip 2- Base 

BOTTOM VIEW 

Pin 3-Collector, 
Case 

INDUSTRIAL SERVICE 

Such as dc- to-dc converter, Inverter, choPPer, 
voltage- and current- regulator, dc- and servo-
amplifler, relay-andsoienoid-actuatinecircuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). . 60 max. volts 

e With base open ( Sustaining v.oltage) a . 40 max. volts 
EMITTER-TO-BASE VOLTAGE   12 max. volts 
COLLECTOR CURRENT   3 max. amp 
EMITTER CURRENT   -3.5 max. amp 
BASE CURRENT  1.5 max. amp 
TRANSISTOR DISS1PATION: b ... 

At case temperature of 25° C  25 max. watts 

e At case temperature of 100° C   14.1 max. watts 
CASE TEMPERATURE RANGE: c .. 
Operating and storage  -65 to +200 °C 

Characteristics: 

At case temperature of 250 Ce 

Alpha-Cutoff Frenguency ( ab( with dc 

e collector-to-base volts . 28, dc 
collector ma. - 5   1.25 Mc 

..Indicates a change. 

sRA,DIdOcaoCTO&RmaPte0aRlADTION OF SAMEHR,INCAJ DATA I 
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2N1485 

Collector-to-Base Capacitance ( Cop) 
with dc collector-to-base volts - 40  175 me 

Thermal Time Constant (71)  10 msec e 
Typical Operation: 

In accompanying typical power- switching 
circuit at case temperaturec of 25 0 C 

DC Supply Voltage ( B2)  12 volts 
DC Base-Bias Voltage ( Bi) -8  5 volts 
"On" DC Collector Current   750 ma da  
"Turn-On" Base Current (181)   65 ma 
"Turn-Off" Base Current ( 1132)   -35 ma IMF 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td) 0  2 msec 
Rise time (tr)  1 msec 
Storage time ( ts) 0  8 msec 
Fall time ( tf) 1  1 msec 0 

a The Collector- to- Emitter Sustaining Voltage (VC0(aus) with the base 
open Is that value of voltage which remains re alive y constant over 

i f  
a wide range of collector currents. and approximates the collector 
yoltage at which the effective alpha of the deviçe Is equal to unity 
(Vas . 1; voltage at which the product of alphe (a), at low voltage. 
times the multiplication factor (0 equals unity). 

• See accompanying Rating Chart and also fransistor-Dissigation Rating 
Chart in General Section. 

• Measured at center of seating surface. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Voltage values are given with respect to base and 
case temperaturecof 250 C unless otherwise specified 

Mtn. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma. = 0.25  VCEX 60 - volts 

With base open (Sustaining 
voltage), dc collector ID 
ma. = 100, dc base 
ma. - 0   VCEC 40 - volts 

(sus) 
Base-to-Emitter Voltage 

for dc collector-to-emitter 
volts = 4, dc collector 
ma. = 750   VBE - 2.5 volts e 

-› Collector-Cutoff Current lux) 
for dc collector volts 
= 30, dc emitter ma. = 0, 
case temperature = 

25° C   - 15 ma 
150° C  - 750 ma 

Emitter-Cutoff Current for 
dc emitter volts = 12, 
dc emitter ma. - 0  I EBO - 15 ia 

-.Indicates a change. 

• 
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2N1485 

DC Current Transfer Rato 
for dc collector-to-emitter 
volts . 4, dc collector ma. 
- 750  hFE 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. . 750. dc 
base ma. - 40  Rs 

Thermal Resistance: RT 
Junction-to-case   
Junction-to-free air 

35 100 

- 1 ohm 

- 7 0C/watt 
- 100 °C/watt 

The Col lector-to-Emi t ter Sustain I ng Vol toge ( Vuo( zusj) vil th the base 
open is that value of voltage which remains reTativeTy constant over 
a wide range of collector currents. and approximates the collector 
yoltage at which the effective alpha of the device is equal to unity 
(vom 1; voltage at which the product of alphe (a). at low voltage. 
limps the multiplication factor (M) equals uni ty ). 

c measured at center of seating surface. 

OPERATING CONSIDERATIONS, 
TYPICAL POWER-SWITCHING CIRCUIT, 

DIMENSIONAL OUTLINE, 
RATING CHART, 
and CURVES 

shown under Type 2NI483 also apply to the 2N1485 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2N1487 

Power Transistor 

SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0   865" 

Mazimum Seated Length  0  390" 
1   550" 
1   015" 
Metal 

Mownting Flange   Metal 
Seals  Hermetic 
Socket Loranger Mfg. Corp. No.2149, or equivalen: 
Te-minal Diagram ( See DImessloss( Ost/lsel: 

Maximum Overall Length 

Maximum Length of Mount'ng Flange 
Maximum Width of Mounting Flange 
Cwe  

E- Emitter 

B- Base 

MOUNTING FLANGE-
Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc-to-dc converter, inverter, chopper, 
voltage- and current- regulator. dc- and servo-
ampltfter, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

COLECTOR-TO-BASE VOLTAGE  60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5) . 60 max. volts 

With base open ( Sustaining voltage) * 40 max. volts 
EMITTER-TO-BASE VOLTAGE  10 max. volts 
CO-LECTOR CURRENT  6 max. amp 
EM;TTER CURRENT  -8 max. amp 
BASE CURRENT   3 max. amp 
TRANSISTOR DISSIPATION:b 

At mounting-flange temperature of 25° C. 75 max. watts 
At mounting-flange temperature of 100° C. 43 max. watts 

MOUNTING-FLANGE  TEMPERATURE RANGE: c 
Operating and storage  -65to +200 °C 

Characteristics: 

At mounttng-flange temperature of 25° C° 

Alpha-Cutoff Frequency ( fah) 
with dc collector-to-base volts 
= 12, dc collector ma. . 100   1 Mc 

.-Indicates a change. 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Collector-to-Base Capacitance (Cob ) 
with dc collector-to-base volts = 40   200 / f 

Thermal Time Constant (Ti)   12 msec 

Typical Operation: 

In accompanying typical power-switching cit.-
cuit at mounting-flange temperature ° of 25° C 

DC Supply Voltage ( B2)   12 volts 
DC Base-Bias Voltage ( Bi)  -8.5 volts 
"On" DC Collector Current  1.5 amp 
"Turn-On" Base Current ( 113i )   0.3 amp 
"Turn-Off" Base Current ( lEj2)   -0.15 amp 
Generator Resistance   50 ohms 
Switching Time: 

Delay Time ( to)  0.2 µsec 
Rise Time ( tr)   1 , sec 
Storage Time ( ts)  1 µsec 
Fall Time ( te)   1.2 µsec 
The Collector-to-Emitter Sustaining Voltage ( VCE0(,sus)) with the base 
open is that value of voltage which remains relati ely constant over a 
wide rangeofcollector currents, and approx!matesthecollector voltage 
at which the effective alpha of the device is equal to unity (yam . 1; 
voltage at which the product of alpha (a), at low voltage, times the 
multiplication factor (M) equals unity). 

See accompanying Rating Chart and also Transistor-Dissipation Rating 
Chert in General Section 

Measured at center of seating surface. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and mounting-
flange temperature ° of 21° C unless otherwise specified 

Min. Max. 

a 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma. - 0  5  VCEX 60 volts 

With base open ( Sustaining 
voltage), dc collector 
ma. . 100, dc base ma. = O. .VcEpa 40 volts e 

Base-to-Emitter Voltage for ( sus) 
dc collector-to-emitter volts 
=4,dc collectoramperes = 1.5 .VBE 3.5 volts 

-''Collector-Cutoff Current IcEto 
for dc collector volts = 
30, dc emitter ma. = 0, • mounting-flange temperature = 

25° C  25 µa 
150° C   1000 ga 

Emitter-Cutoff Current for dc 
emitter volts = 10, dc 
eollector ma. - 0  IES() 25 ixa 

-.-CC Current Transfer Ratio 
for dc collector-to-emitter • volts = 4, dc collector 
amperes = 1  5   hFE 15 45 

-.indicates a change. 

RADIO CORPORATION OF AMERICA 0 
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2N1487 

DC Collector-to-Emitter 
le Saturation Resistance for 

dc col'ector amperes = 1.5, 
dc base ma. - 300  2 ohms 

Thermal Resistance: 
Junction-to-mounting-flange. .R, - 2.33 °C/watt 

a The Collector— to— Emitter Sustaining volta9e ( Vc10(susi) with the base 
open is that value of voltage which remains relative y constant over 
a wide range of collector currents, ano approximates the collector 
voltage at which the effective alpha of the device is equal to unity 

Ill, 

(yam = 1; voltage at which the product of alpha (a), at low voltage, 
times the multiplication factor ( m) equals unity). 

e Measured at center of seating surface. 

• 
OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

This transistor utilizes the Loranger Mfg. Corp. socket 

No.2I49, or equivalent. Electrical connection can also be 

made to the base and emitter pins by soldering directly to 
the pins. Soldering of connections to the pins may be made 

close to the pin seals provided care is taken to conduct 
excessive heat away from the pin seal, otherwise the heat of 

the soldering operation will crack the glass seals ofthe pins 

and damage the transistor. 

Under no circumstances should the mounting flange be 

soldered to the heat sink because the heat of the soldering 

operation will permanently damage the transistor. 

It is important that the mounting flange which serves as 

the collector terminal be securely fastened to a heat sink. 

Depending on the application, the chassis ( heat sink) may be 

connected either to the positive or negative terminal of the 

voltage supply. 

In applications where the chassis is connected to the 

negative terminal of the voltage supply, it will be necessary 

to use an anodized-aluminum insulator having high thermal 

conductivity, or a 0.002" mica insulator between the mounting 

flange and the chassis. An aluminum washer should be drilled 

or punched to provide the two mounting holes, and the clearance 

holes for the emitter and base pins. The burrs should then 

be removed from the washer and the washer finally anodized. 

To insure that the anodized insulating layer is not destroyed 

during mounting, it will also be necessary to remove the burrs 
from the holes in the chassis. Furthermore, to prevent a 

short circuit between the mounting bolt and the chassis, it is 

important that an insulating washer be used between the bolt 

and the chassis ( See Suggested Mounting Arrangement). 

It is to be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 
.-indicates a cnange. 
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2N1487 

TYPICAL POWER—SWITCHING CIRCUIT 

INPUT 
FROM 
PULSE 

GENERATOR 

By = 8.5 volts 

82 = 12 volts 

= Transistor type 2N1487 

Ry = 50 ohms, 1 watt 

By = 30 ohms, I watt 

R, . 7.8 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

BASE 
CURRENT 

INPU7 WAVE FORM 

COLLECTOR CURRENT 1 lc 

OUTPUT WAVE FORM 

OUTPUT 
TO 

OSCILLO-
SCOPE 

92CS-10604R1 

TIME 

 93% 

 10% 
TIME 

'ON" CONDITION 

92CS —10029 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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RATING CHART 
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TYPICAL BASE CHARACTERISTICS 
I Lf COMMON-EMITTER CIRCUIT, 

BASE INPUT. 
COLLECTOR-TO-EMITTER 

VOLTS= 4 
MOUNTING-
FLANGE 

TEMPERATURE 
CURVE 

li 

25 
-65 
200 

1,4  
4-

0.5 I 1.5 2 
BASE-TO- EMITTER VOLTS (VBE) 

92C5-10451R2 
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2N1487  

TYPICAL OPERATION CHARACTERISTICS 
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2N1489  

Power Transistor 

SILICON N-P-K DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0   865" 

Maximum Seated Length  0  390" 
Maximum Length of Mounting Flange  1  550' 
Maximum Width of Mounting Flange  1  015" 
Case  Metal 
Mounting Flange   Metal 
Seals  Hermetic 
Socket Loranger Mfg. Corp. No.2149, or equivalent 
Terminal Diagram ( See Dimensional Outline): 

Maximum Overall Length 

E- Emitter 
Base 

MOUNTING FLANGE-
Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE .  

With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5). . 60 max. volts 

With base open ( Sustaining voltage). 40 max. volts 
EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   6 max. amp 
EMITTER CURRENT   -8 max. amp 
BASE CURRENT  3 max. amp 
TRANSISTOR DISSIPATION: b 

At mounting- flange temperature of 250 C . 75 max. watts 
At mounting-flange temperature of 1000 C 43 max. watts 

MOUNTING-FLANGE TEMPERATURE RANGE:c 
Operating and storage   -65 to +200 °C 

Characteristics: 

At mounting-flange temperature of 250 Cc 

Alpha-Cutoff Frequency ( fah) with dc 
collector-to-base volts . 12, dc 
collector ma. = 100   1 Mc 

...Indicates a change. 
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2N1489 

Collector- to-Base Capacitance (Cob) 
with dc collector-to-base volts - 40  200 mmf 

Thermal Time Constant (ri)  12 msec 11, 

Typical Operation: 

In accompanying typical power-switching cir-
cuit at mounting-flange temPerature of 25° C 

DC Supply Voltage ( 82)  12 volts 
DC Base-Bias Voltage (BO -8  5 volts 
"On" DC Collector Current 1  5 amp 
"Turn-On" Base Current ( 181) 0  3 amp 
"Turn-Off" Base Current ( 182)  -0.15 amp 
Generator Resistance  50 ohms 
Switching Time: 

Delay Time ( td) 0  2 msec 
Rise Time ( 4)  1 msec 
Storage Time ( 4)   1 msec 
Fall Time ( tf) 1  2 msec 

m The Gollector-to-Emitter Sustaining Voltage ( Vcrg( os )) with the base 
open is that value of voltage which remains réTatiVeTy constant over 
a wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
Vom . i) voltage at which the product of alpha (a), at low voltage, 

times the multiplication factor in) equals unity). 

See accompanying Rating Chart and also fransistor-DissiPation Rating 
Chart in General Section. 

Measured at center of seating surface. 

• 

• 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are el ven with re sPe ct to base and mount-

ing-flange temperaturecof 25° C unless otherwise specified 
Nin. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts o 1.5, dc collector 
ma. 0  5  VCEX 60 - volts 

With base open ( Sustaining • =  
voltage), dc collector 
ma. . 100, dc base 
ma. = 0  VCE0a 

(sus) 
40 - volts 

Base-to-Emitter Voltage 
for dc collector-to-
emitter volts = 4, dc 
collector amperes o 1.5. . • VGE - 2.5 volts 111, 

Collector-Cutoff  Current ' Cm 
for dc collector volts . 
30, dc emitter ma. = 0, 
mounting-flangetemperature= 

250 C  
150° C   

Emitter-Cutoff Current for 
dc emitter volts = 10,1 
dc collector ma. = O. . . . IEB0 - 25 ma 

- 25 ma 
e- 1000 ma 

Indicates a cnange. 

RADIO CORPORATION OF AMERICA 
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2N1489 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts = 4, dc collector amperes 
- 1  5  hFE 25 75 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector amperes = 1.5, 
dc base ma. - 100  Rs - 0.67 ohms 

Thermal Resistance: 
Junction-to-mounting- flange RT - 2.33 0C/watt 

a The Collector- to- Emitter Sustaining Voltage (TCE0(sus)) with the base 
open is that value of voltage which remains relatively constant over 
a wide range of collector currents, and approximates the collector 
yoltage at which the effective alpha of the device is equal to unity 
(Tam = I: voltage at which the product of alpha (a), at low voltage. 
ti=es the multiplication factor ( M) equals unity). 

C Measured at center of seating surface 

OPERATING CONSIDERATIONS, 
TYPICAL POWER SWITCHING CIRCUIT, 

RATING CHART, 
and CURVES 

shown under Type 2NI487 also apply to the 2N1489 

..—Indlcates a change. 
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2N1491_ 

Mesa Transistor 
SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION TYPE 

For VeryHigh Frequency Amplifier and Oscillator 
Service in Industrial and Military Applications 

GENERAL DATA 

Mecnanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline  JEDEC No.T0-12 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Flexible   4 
Minimum length 0  500" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector, 
Case 

Lead 4- Internally 
connected 
to case 

INDUSTRIAL SERVICE 

Such as large—stgnal power—amplifier, 
video—amplifier, and oscillator circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  30 max. volte 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased. . . 30 max. volts 
EMITTER-TO-BASE VOLTAGE  1 max. volt 
COLLECTOR CURRENT  50 max. ma 
EMITTER CURRENT  -50 max. ma 
TRANSISTOR DISSIPATION ( See Rating Chart): 
Operation in free air: 

At ambient temperature of 25° C. . . . 0.5 max. watt 
At ambient temperature of 100° C . . . 0.25 max. watt 

Operation with heat sink: 
At case temperature of 25° C . . . 3 max. watts 
At case temperature of 100° C  1.5 max. watts 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage  -65 to +175 °C 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1491 

ELECTRICAL CHARACTERISTICS 

Voltage valuesaregiven with respect to base unless 
otherwise specified. Ambient temperature of 25° C. 

Yin. Typical Max. 

DC Collector Breakdown 
Voltage for dc collector 
ma. = 0.1, dc emitter 
current - 0 OVuo 30 _ - vol ts 

e 

DC Emitter—Cutoff Current 
for dc emitter volts= 0.5, 
dccollectorcurrent = 0- . 1E80 _ _ 100 ga 

DC Collector-Cutoff Current 
for dc col lector vol ts = 12, 
dc emitter current = 0 . . 10Et0 - - 10 ma 

Collector-to-Base and Stem 
Capacitance for dc col-
lector volts . 30, dc 

I) emitter current = 0. . . . - - 5 Pmf 
Small-Signal Current 
Transfer Ratio: hf. 

For dc collector-to-
emitter volts = 20, dc 
collector ma. = 15, 
signal frequency 
of 1 kc  15 50 200 

For dc collector-to-
emitter volts = 30, dc 
collector ma. = 15, 
signal frequency 
of 100 Mc  • - 1.8 - 

Alpha-Cutoff Frequency for 
dc collector volts = 30, 
dc collector ma. = 15. . . fab - 250 - Mc 

Power Gain at 70 Mc for dc 
collector volts . 20, dc 
emitter ma. -15, power 
output ( mw) - 10  PG 13 15 - db II, 

=  

-.-Thermal  Resistance: 
Junction-to-case  RT — 50°C/watt 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 

transient currentsmay cause permanent damage to the transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex— 
cessive heat away from the lead seal. Otherwise, the heat of 

the soldering operation may cracktheglass seals of the leads 
and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

-.Indicates a change. 

• 

• 

• 
a. 
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21%1.1491 

TYPICAL CHARACTERISTIC 
COMMON—BASE CIRCUIT, EMITTER INPUT. 
COLLECTOR—TO—BASE VOLTS= 20 

AMBIENT TEMPERATURE ( .C, =25  

—5 —10 —15 — 20 —25 
EMITTER MILLIAMPERES 

92CS — 10510 

PERFORMANCE CHARACTERISTICS 
:COMMON—EMITTER CIRCUL(T, -A-SE 
'COLLECTOR MILLIAMPERES = 15 
,.FREOUENCY ( Mc ) = 70 
AC OUTPUT CIRCUIT SHORTED. 

100-MABIENT, TEMPERATUR“.C)r 25 

10 20 30 40 50 
COLLECTOR—TO—EMITTER VOLTS 

e RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 
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2N1491 

PERFORMANCE CHARACTERISTICS 
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2N1491 

PERFORMANCE CHARACTERISTICS 
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2N1491 

PERFORMANCE CHARACTERISTICS 
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2N1492 

Mesa Transistor 

• 

• 

SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION TYPE 

For Very High Frequency AmplifierandOscillator 
Service in Industrial and Military Applications 

The 2111492 Is the same as the 2Nigoi except for the following 
Items: 

INDUSTRIAL SERVICE 

Such as large- signal power-amPlifier, 
video-amplifier, and oscillator circuits 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  60 max. volts 
COLECTOR-TO-EMITTER VOLTAGE: 

0 With emitter-to-base reverse biased. . . 60 max. volts 
EMITTER-TO-BASE VOLTAGE  2 max. volts 

ELECTRICAL CHARACTERISTICS 

Mtn. Typical Max. 

DC Collector Breakdown 
Voltage for dc collector 
ma. = 0.1, dc emitter 
current - 0  

Alpha-Cutoff Frequency 
for dc collector volts 
= 30, dc collector ma. 
- 15   

Power Gain at 70 Mc for 
dc collector volts = 30, 
dc emitter ma. = -15, 
power output (rnw) = 100. 

BVCBO 

fab 

60 - volts 

- 275 - Mc 

PG 13 15 - db 

(írdif, RADIO CORPORATION OF AMERICA 
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2N1492 

TYPICAL CHARACTERISTIC 

300 

á   

a.   

COMMON— BASE CIRCUIT, EMITTER INPUT.   

COLLECTOR— TO—BASE VOLTS= 20 
AMBIENT TEMPERATURE C . 25 

o —5 —10 — 15 

EMITTER MILLIAMPERES 

— 20 

92CS-10512 

—25 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1493 

Mesa Transistor 
SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION TYPE 

For Very High Frequency AmplifierandOscillator 
Service in Industrial and Military Applications 

The 2N1493 ls the same as the 2/11491 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as large- signal Power-amplzfier, 
vzdeo-aeltfier, and oscillator circuits 

Maximum Ratings, Absolute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE  100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE 

With emitter- to-base reverse biased. . . . 100 max. volts 
EMITTER-TO-BASE VOLTAGE 4  5 max. volts 

ELECTRICAL CHARACTERISTICS 

Min. TyPical Max. 
DC Collector Breakdown 
Voltage for dc collector 
ma. = 0.1, dc emitter 
current = 0  BVcs0 

Alpha-Cutoff Frequency 
for dc collector volts 
= 30, dc collector ma, 
- 15   

Power Gain at 70 Mc: 
For dc collector volts 

= 20, dc emitter ma. 
= -15, power output 
(nw) a 10   

For dc collector volts 
= 30, dc emitter ma. 
= - 15, power output 
(mw) = 100   

For dc collector volts 
= 50, dc emitter ma. 
= -25, power output 
(mN) = 500   

100 - volts 

- 300 - Mc 

- 16 - db 

- 16 - db 

10 12 - db 

e RADIO CORPORATION OF AMERICA 
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TYPICAL CHARACTERISTIC 
COMMON— BASE CIRCUIT, EMITTER INPUT 
COLLECTOR— TO—BASE VOLTS«. 20 

AMBIENT TEMPERATURE ('C)=25 

/  
o 

300 

.." 
.----"'  

-----"-

-5 — 0 —15 

EMITTER MILLIAMPERES 

—20 

92C5 - 10511 

—25 
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2N1511 

Power Transistor 

SILICON N-P-K DIFFUSED-JUNCTION TYPE 

For PowerSwitchingandAmplifierService 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram (See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
MN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current-regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). . 60 max. volts 
With base open (Sustaining voltage) a . 40 max. volts 

EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   6 max. amp 
EMITTER CURRENT   -8 max. amp 
BASE CURRENT  3 max. amp 
TRANSISTOR DISSIPATION:' 

At case temperature of 250 C  75 max. watts 
At case temperature of 1000 C   43 max. watts 

CASE-TEMPERATURE RANGE:' 
Operating and storage   -65 to +200 °C 

Characteristics: 

At case temPerature of 250 Cc 

Alpha-Cutoff Frequency (tap) 
with dc collector-to-base volts 
= 12, dc collector ma. = 100  1 Mc 

...—Indicates a change. 

,RCI) , 
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*EC Current Transfer Ratio for dc 
collector-to-emitter volts = 4, 
dccollectoramperes = 1.5 . . . 

2N1511 

Collector-to-Base Capacitance (Cos) 
with dc collector-to-base volts - 40  200 pod 

Thermal Time Constant (7.1)   12 msec • 
Typical Operation: 

In accompanying typical Power—switching 
circuit at case temperature c of 25 0 C 

DC Supply Voltage ( 82)  12 volts 
DC Base-Bias Voltage ( Bi)   -8.5 volts 
"On" DC Collector Current   1.5 amp 
"Turn-On" Base Current Op )  0.3 amp 
"Turn-Off" Base Current (182 )   -0.15 amp 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td)   0.2 psec 
Rise time (Er)  1 µsec 
Storage time ( ts)   1 µsec 
Fall time ( 4)  1.2 psec 

a The Collector—to—Emitter Sdstalning Voltage (VCEO(sus)) with the base 
bpen is that value of voltage which remains relallVely constant over a 
wide rangeof collector currents, andapproximates the collector voltage 
at which the effective alpha of the device in equal to unity (VO m . I; 
voltage at which the product of alpha (4, at low voltage, times the 
multiplication factor (M) equals unity. 

eg:,:c:merie,rigecttlnogn.Chart and also fransistor-Dissipation Rating 

C Measured at intersection of seating surface with the stud. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and 
case temperature c of 25°C unless otherwise specified 

Min. Max. 
Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 

• 

• 

ma. = 0.5   VCEX 60 - volts 
With base open ( Sustaining 

VCEO - volts • voltage), dc collector ma. 
. 100, dc base ma. - 0  a 40 

(sus) 
Base-to-Emitter Voltage for 

dc collector-to-emitter volts 
= 4, dc collector amperes = 1.5 VBE _ 3.5 volts 

...Collector-Cutoff Current 
for dc collector volts = 30, Icso • dc.emitter ma. = 0, case 
temperature = 
25° C   - 25 ma 
150° C  - 1000 ma 

Emitter-Cutoff Current for dc 
emitter volts = 10, dc 
collector ma. - 0   IEBO — 25 »a 0 

hFE 15 45 
*Indicates a change. 
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2N1511 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector amperes = 1.5, 
dc base ma. - 300   Rs 2 ohms 

Thegmal Resistance: 
Junction-to-case  RT 2.33 °C/watt 

a The Collector- to-Emitter Sustaining Voltage fVcE0( with the base 
open Is that value of voltage which remains relatively constant over 
a wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(tom . 1; voltage at which the product of alpha (a), at low voltage, 
Umes the multiplication factor (14) equals unity). 
Mrasured at intersection of seating surface with the stud. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 
terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-

nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanying SuggestedNountIng Arrangement). 
Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It istobenoted that the case of this transistor operates 

at thecollector voltage. Because of the possibility of shock 

hazard when the case of this transistor Is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

..— Indicates a change. 
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2N1511 

TYPICAL POWER—SWITCHING CIRCUIT 

Ig, 

INPUT 
FROM 
PULSE 

GENERATOR 

OUTTli;UT 

C OSCILLO-
SCOPE 

- + 

92C5- 10763 

81 : 8.5 volts 

82 : 12 volts 

Q: Transistor type 2N I 51 I 
RI : 50 ohms, I watt 

R2 : 30 ohms, 1 watt 

R • 7.8 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

BASE 
CURRENT 

INPUT WAVE FORAIT— 

COLLECTOR 
CURRENT 

OUTPUT WAVE FORM 

TIME 

 90% 

— — 109. 

TIME 

"ON" CONDITION 

92CS —10029 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. NO 1 icense is granted by implication or 
otherwise under any patent or patent right of RCA. 
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2N1511 

r-1.250"MAX.--1 
DIA. 

520 MAX. 

44 
.375" MIN. 
.soo"mAx. 

MOUNTING STUD 
160-32 NF-2A THD. 

.610" MIN. 

.7e MAX. 

-j-
.140" MAX. 

.345"R. 

.312"MAX. 

INDEX PIN OF 
INSULATING 
MATERIAL 

.140" DIA. MAX. 

EMITTER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT-
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM-10612RI 

MICA INSULATOR 
.002" -.003" THICK 

CHASSIS (HEAT SINK) 

\.CHASSIS HOLE 
0.200" DIA. 

92C5-10624RI 
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2N1511 

Power Transistor 
SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For High- Power Switching and Amplifier Ser-
vice in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, tnverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLLCTOR-TO-EMITTER VOLTAGE: 
With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). . 60 max. volts 
Wi:h base open ( Sustaining voltage)à. 40 max. volts 

EMIT -ER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   6 max. amp 
EMIT-ER CURRENT   -8 max. amp 
BASE CURRENT  3 max. amp 
TRANSISTOR DISSIPATION: . 

At case temperature of 250 C  60 max. watts 
At case temperature of 1000 C   30 max. watts 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to+175 °C 

Characteristics: 

At case temperature of 25° C 

Alpha-Cutoff Frequency ( fab) 
with dc collector-to-base volts 
= 12, dc collector ma. = 100  1 Mc 
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2N1511 

Collector-to-Base Capacitance (Cob) 
with dc collector-to-base volts = 40  200 µµf 

Thermal Time Constant (TO  12 msec • 
Typical Operation: 

In accompanytng tyPscal power-suntchtng 
ctrcutt at case temperature of 25° C 

DC Supply Voltage ( B2)  12 volts 
DC Base-Bias Voltage (B1)   -8.5 volts 
"On" DC Collector Current   1.5 amp 
"Turn-On" Base Current (IBI)   0.3 amp 
"Turn-Off" Base Current ( 182)   -0.15 amp 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td)   0.2 µsec 
Rise time (4)  1 µsec 
Storage time ( ts)   1 µsec 
Fall time ( tf)   1.2 µsec 

• The Collector-to-Emitter Sustaining voltage ( Vuttiçsus 0 with the bass 
open is that value of voltage which remains rela eiy constant over a 
wide rangeofcollector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity (Vqm = 1; 
voltage at which the product of alpha (a), at low voltage, times the 
multiplication factor (M) equals unity. 

e ejrctisgnstferigettia .Chart and also fransisto,-Dissipation Rating 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are gtven with respect to base and 
case temperature of25° Cunless otherwise spectfted 

Min. Max. 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. . 0.5   VCEX 60 volts 

With base open ( Sustaining 
voltage), dc collector ma. A 
= 100, dc base ma. = 0  VCE ID 40 volts • 

(sus) 

Base-to-Emitter Voltage for 
dc collector-to-emitter volts 
= 4, dc collector amperes = 1.5 . VBE - 3.5 Volts 

Collector-Cutoff Current 
for dc collector volts = 30, Iceo 

111, dc emitter ma. = 0, case 
temperature = 

25° C   - 25 Ya 
175° C  - 1000 pa 

Emitter-Cutoff Current for dc 
emitter volts = 10, dc 
collector ma. . 0   IEGO - 25 µa 

DC Current Transfer Ratio for dc  e 
collector-to-emitter volts = 4, 
dccollectoramperes = 1.5 . . . . hFE 10 50 
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2N1511 

DC Co'lector—to—Emitter 
Saturation Resistance for e dc collector amperes = 1.5, 
dc base ma. u 300   Rs _ 2 ohms 

Thermal Resistance: 
Junction—to—case  RT _ 2.5 °C/watt 

• The Collector- to-Emitter Sustaining Voltage PICE0(sus)) with the bese 
Opel is that value of voltage which remains relatively constant over 
a wide range of collector currents, and approximates the collector 
volage at which the effective alpha of the device is equal to unity 
(yam 1; voltage at which the product of alpha ( a), at low voltage. 
times the multiplication factor (14) equals unity). 

OPERATING CONSIDERATIONS 

't is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 
operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanytngSuggestedNountIng Arrangement). 
Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It istobenoted that the case of this transistor operates 

at tnecollector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, 

DATA 2 

9-60 



2N1511 

TYPICAL POWER—SWITCHING CIRCUIT 

INPUT 
FROM 
PULSE 

GENERATOR 

BASE 
CURRENT 

13 1 : 8.5 volts 

82 : 12 volts 
Q: Transistor type 2N I 51 I 

RI : 50 ohms, I watt 

R2 : 30 ohms, 1 watt 

R3 '•  7•8 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

INPUT WAVE FORM 

COLLECTOR 
CURRENT 

OUTPUT WAVE FORM 

OUTPUT 
TO 

OSCILLO -
SCOPE 

92C5 - 10763 

TIME 

 90'7. 

— — 10 % 

TIME 

"ON D CONDITION 

92CS-10029 

Information furnished by RCA is bel ieved to be accurate 
and rel jable. However, no responsibil ity is assumed by 
RCA for its use: nor for any infringements of patents 
or other rights of third parties which may result from 
its use. NO 1 icense is granted by impl ication or 
otherwise under any patent or patent right of RCA. 
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2N1511 

r-1.250"MAX.7 
DIA. 

520 MAX. 

.375" MIN. 

.500" MAX. 

MOUNTING STUD 
*10-32 NF- 2A THD. 

.140" MAX. -PI 

.610" MIN..e 7 MAX. 

.345"R. 

.312"MAX. 

INDEX PIN OF 
Iv- INSULATING 

MATERIAL 
.140" DIA. MAX. 

EMIT TER 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING— 

WIRE 

,2eqeg» 

LOCK NUT 
10-32 

COLLECTOR 
(CONNECT ED 
TO CASE) 

92CM-10612RI 

MICA INSULATOR 
.002" -.003" THICK 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92C5-10624RI 

o RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 3 
9-60 



05 .5 2 
BASE—TO—EMITTER VOLTS 

2N1511 

RATING CHART 

—100 —50 0 50 100 150 
CASE TEMPERATURE— ° C 

200 

92CS-10769 

TYPICAL BASE CHARACTERISTICS 
COMMON—EMITTER CIRCUIT, 

BASE INPUT. 
COLLECTOR—TO—EMITTER 

VOLTS=4 

92C5-10771 
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2N1511 

TYPICAL OPERATION CHARACTERISTICS 

0.5 .5 2 25 3 
COLLECTOR AMPERES 

92CS-10772 
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EMITTER OPEN. 
COLLECTOR—TO—BASE VOLTS= 30 

_ 

O 25 50 75 100 125 
JUNCTION TEMPERATURE—CC 

150 

92C5— 10449 

175 
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2N1512 

Power Transistor 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

For High- Power Switching and Amplifier Ser-
vice in Industrial and Military Applications 

The 2111512 is the same as the 214'1511 except for the following 
Items: 

INDUSTRIAL SERVICE 

Such as in dc-to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circutts 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   
COLLECTOR-TO-EMITTER VOLTAGE: 

W;th emitter-to-base reverse biased 
(OC emitter- to-base volts . 1.5). . . . 

With base open ( Sustaining voltage)'. 

100 max. volts 

100 max. volts 
55 max. volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Min. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. = 0.5   

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base 
ma. - 0   

VCEX 100 

VCE0A 55 
(sus) 

volts 

volts 

a The Collector-to-Emitter Sustaining voltage ( V s)) with the base 
open is that value of voltage which remains rel I eiy constant over a 
wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 

pam 1; voltage at which the product of alpha (a), at low voltage. 
Ones the multiplication factor ( M) equals unity). 
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2N1513 

Power Transistor 
SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline   JEDEC No.T0-36 
Case  Welded, Metal 
Seals   Hermetic 
Terminal Diagram ( See Dimensional Outline). 

BOTTOM V,EW 

CENTER 
STUD 

INDEX 
INN 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum and Minimum Ratings, Absolute Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts a 1.5(... 60 max. volts 

r With base open ( Sustaining voltage. : 40 max. volts 

e
EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   6 max. amp 
EMITTER CURRENT   -8 max. amp 
BASE CURRENT  3 max. amp 
TRANSISTOR DISSIPATION: b 

At case temperature of 25° C  75 max. watts 
At case temperature of 100° C   43 max. watts 

CASE-TEMPERATURE RANGE:c 
Operating and storage   -65 to +200 °C 

Characteristics: 

At case temperature of 250 C' 

Alpha-Cutoff Frequency ( fob ) with dc 
collector-to-base voits a 12, dc • collector ma. a 100   1 Mc 

Collector-to-Base Capacitance (Cob ) 
w:th dc collector-to-base volts = 40. .   200 pof 

Thermal Time Constant (n)  12 msec 

....Indicates a change. 
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2N1513 

Typical Operation: 

In accompanytngtypicalpowerswitching 
circuit at case temPerature c of 250 C 

DC Supply Voltage ( 82)   12 volts 
DC Base-Bias Voltage ( 81)   -8.5 volts 
"On" DC Collector Current   1.5 amp 
"Turn-On" Base Current (18 1)   0.3 amp 
"Turn-Off" Base Current ( 1E12)   -0.15 amp 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( t,i)   0.2 gsec 
Rise time ( tr.).  1 gsec 
Storage time ( t,)   1 gsec 
Fall time (4)  1.2 gsec 

a The Collector— to—Emitter Sustaining Voltage ( Veig(sps1) with the base 
open is that value of voltage which remains rarativety constant over 
a wide range of colleCtor currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(Vam • 1; voltage at which the product of alpha (a), at lo‘vvoltage 
times the multiplication factor ( M) equals unity). 

b see accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

Measured at intersection of seating surface with the stud. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and case 
temperature c of 25 0 C unless otherwise specified 

Nin. Max. 

• 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. - 0  5  VCEX 60 - volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base 
ma. - 0  VÇEO a40 - volts 

(sus) 
Base-to-Emitter Voltage • for dc collector-to-

emitter volts = 4, dc 
collector amperes = 1.5. VBE - 2.5 volts 

-.-Collector-Cutoff Current I C80 
for dc collector volts = 
30, dc emitter ma. = 0, 
case temperature = 

25° C   - 25 gua • 
150° C   - 1000 M.1 

Emitter-Cutoff Current for 
dc emitter volts = 10, 
dc collecter ma. = 0 . . IEBO _ 25 ma 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts = 4, dc collector e 
amperes - 1  5   hFE 25 75 

—.Indicates a change. 
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2N1513 

DC Collector-to-Emitter 
Saturation Resistance for 

Ill, dc collector amperes r 1.5, 
dc base ma. - 100  R.. - Rs  ohms 

Thermal Resistance: e. 

Junction-to-case   RT _ 2.33 °C/watt 

a The Collector— to—Emitter Sustaining voltage ( VcE0(sus)) with the base 
open is that value of voltage which remains relatively constant over 
a wide range of collector currents, and approximates the collector 

Ill, 

voltage at which the effective alpha of the device is equal to unity 
(yam' = 1; voltage at which the product of alpha (a), at low voltage, 
times the metiplication factor ( M) equals unity). 

C Measured al intersection of seating surface with the stud. 

• 
OPERATING CONSIDERATIONS, 

TYPICAL POWER SWITCHING CIRCUIT, 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
RATING CHART, 
and CURVES, 

shown under Type 2N15Il also apply to the 2NI513 

-w—Indicates a change. 

Mee 
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2N1513  

Power Transistor 

SILICON N- P-N DIFFUSED-JUNCTION TYPE 

For High-Power Switching and Amplifier Ser-
vice in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximm Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline   JEDEC No.T0-36 
Case  Welded, Metal 
Seals   Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc— to—dc converter, inverter, chopper, 
voltage— and current— regulator, dc— and servo— 
amplifier, relay— and solenoid—actuating circuits 

Maximum and Minimum Ratings, Absolute Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(OC emitter-to-base volts = 60 max. volts 

With base open (Susta r ining voltage. : 40 max. volts 
EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   6 max. amp 
EMITTER CURRENT   -8 max. amp 
BASE CURRENT  3 max. amp 
TRANSISTOR DISSIPATION:' 

At case temperature of 25° C  60 max. watts 
At case temperature of 100° C   30 max. watts 

CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to +175 °C 

Characteristics: 

At case temperature of 250 

Alpha-Cutoff Frequency ( fab ) with dc 
collector-to-base volts = 12, dc 
collector ma. = 100   

Collector-to-Base Capacitaace ( Cob ) 
with dc collector-to-base volts = 40. .   

Thermal Time Constant (r,)   

1 Mc 

200 µµ f 
12 msec 
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2N1513 

Typical Operation: 

In accompanying typical power switch— 
ing circuit at case temperature of 25° C 

DC Supply Voltage ( 82)  12 volts 
DC Base-Bias Voltage ( B1)   -8.5 volts 
"On" DC Collector Current   1.5 amp 
"Turn-On" Base Current ( 18 1)   0.3 amp 
"Turn-Off" Base Current ( 182)   -0.15 amp 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td)   0.2 µsec 
Rise time ( trI  1 µsec 
Storage time ( ts)   1 µsec 
Fall time ( te)   1.2 µsec 

A The Collector—to—Emitter Sustaining Voltage fs, :u:ter base 
open is that value of voltage which remasns ',4.19t(CM 
a wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(yac = 1; voltage at which the product of alpha (a), at low voltage 
times the multiplication factor (M) equals torlity). 

• gl2isccmg::efeejhart and also fransistor-Dissipation Rating 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Voltage values are given with respect to base and 
case temperature of 25 C unless otherwise specified 

Nin. Max. 

• 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts . 1.5, dc collector 
ma. - 0  5  VCEX 60 volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base 
ma. - 0  • 40 volts 

\ICE° 
(sus) 

Base-to-Emitter Voltage • for dc collector-to-
emitter volts = 4, dc 
collector amperes u 1.5. • ' V8E - 2.5 volts 

Collector-Cutoff Current C80 
for dc collector volts = 
30, dc emitter ma. = 0, 
case temperature = 

25° C   - 25 Ma 

175° C   - 1000 ga 
Emitter-Cutoff Current for 

dc emitter volts = 10, 
dc collecter ma. a 0 . . . I E80 - 25 Ma 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts . 4, dc collector • amperes - 1  5   hFE 25 75 

RADIO CORPORATION OF AMERICA 
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2N1513 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector amperes = 1.5, 
dc base ma. - 100  Rs 0.67 ohms 

Thermal Resistance: 
Junction-to-case   RT - 2.5 °C/watt 

• The Collector—to—Emitter Sustaining Voltage (VCE0(sus)) with the base 
open is that value of voltage wh,ch remains relatively constant over 
a wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(V,im I; voltage at which the product of alpha (a), at low voltage, 
times the multiplication factor (m) equals unity). 

OPERATING CONSIDERATIONS, 
TYPICAL POWER SWITCHING CIRCUIT, 

DIMENSIONAL OUTLINE, 
SUGGESTED MOUNTING ARRANGEMENT, 

RATING CHART, 
and CURVES, 

shown under Type 2N15II also apply to the 2NI513 
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2N1514 

Power Transistor 

• 

• 

• 

• 

• 

• 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

For High- Power Switching and Amplifier Ser-
vice in Industrial and Military Applications 

The 2N1514 is the same as the 2,411513 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as in dc- to-dc converter, inverter, chopper, 
voltage- and current- regulator, dc- and servo-
amplifier, relay- and solenoid-actuating circuits 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE  100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5) . . 100 max. volts 

With base open ( Sustaining voltage) • 55 max. volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nin. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. = 0.5   VCEX 100 - volts 

With base open ( Sustaining 
voltage), dc collecto-
ma. = 100, dc base 
ma. = 0   V CEO• 55 - volts 

(sus) 

The- Collector- to-Emitter Sustaining Voltage ( Vco(sus)) with the base 
open is that value of votage which remains relatively constant over a 
wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(Vas • I: voltage at which the product of alpha (a), at low voltage, 
times the multiplication factor ( m) equals unity). 
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2N1524  

Drift-Field Transistor 

• 

• 

• 

• 

• 

GERMANIUM P-N- P ALLOY TYPE 

For Intermediate-Frequency-Amplifier Appli-
cations in Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Voltage 
for dc emitter-to-base volts = -0.5, 
dc collector ma = -50, ambient 
temperature = 25° C  -24 volts 

Maximum DC Collector-Cutoff Current (Ica& 
for dc collector-to-base volts = -12, 
emitter open, ambient temperature = 25° C. . -16 ma 

Maximum DC Emitter-Cutoff Current (lm) 
for dc emitter-to-base volts = -0.5, 
collector open, ambient temperature = 25° C. -16 ma 

Junction-Temperature Rise ( In free air)   0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.240" 
Dimensional Outline JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 

3 Leads, Flexible  
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: 

Lead 1- Emitter 

Lead 2- Base 

BOTTOM VIEW 

Lead 3-Collector 
(Adjacent 
to red dot 
on side of 
case) 

INTERMEDIATE-FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Alsolute-Maxtmum Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -24 max. volts 
DC EMITTER-TO-BASE VOLTAGE  -0.5 max. volt 
DC COLLECTOR CURRENT  -10 max. ma 
DC EMITTER CURRENT  10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C   80 max. mw 
At ambient temperature of 55° C   50 max. mw 
At ambient temperature of 71° C   35 max. mw 

AMBIENT TEMPERATURE ( During operation). .   71 max. 0C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

011111 RADIO CORPORATION OF AMERICA 
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2N1524 

Characteristics, At Ambient Temperature of 25 C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Small-Signal Current Transfer Ratio at 1 kc. .   60 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 me 
Small-Signal Current Transfer Ratio at 1 kc. .   0.983 
Alpha-Cutoff Frequency   33 Mc 

Typical Operation: At Ambient Temperature of 25° C: 

In a common-emitter, base input, single- stage, 
455-kc intermediate-frequency amplifier circuit 

DC Supply Voltage  -6 -9 -12 volts 
DC Collector-to-Emitter Voltage. -5.7 -8.5 -11 volts 
DC Emitter Current   1 1 1 ma 
Input Resistance   1300 1350 1550 ohms 
Output Resistance  0.31 0.415 0.525 megohm 
Collector-to-Base Capacitance 

(Cob) 2  2à 2.1 à 24 mgf 
Maximum Power Gain.  51 52.4 54.4 db 
Useful Power Gain: 

In neutralized circuit   33 33 33 db 
In unneutralized circuit . . .   29.7 30 30.2 db 

/n a common-emitter, base input, two- stage, 
455-kc intermediate-frequency amplifier circuit 

DC Supply 
Voltage. . . -6 -6 -9 -9 -12 -12 volts 

DC Collector-
to-Emitter 
Voltage. . . • -5.7 -5.7 -8.5 -8.5 -11 -11 volts 

DC Emitter 
Current. 1 0.65 1 0.65 1 0.65 ma 

Input Re-
sistance . 1300 2100 1350 2200 1550 2500 ohms 

Output Re-
sistance . . • 0.31 0.49 0.415 0.65 0.525 0.82 megohm 

Collector-to-
Base Capaci-
tance (Cob). 2.2à 2.2à 2.1à 2.1 e 2à 2A µµf 

Maximum Power 
Gain. 50  9 51.3 52.4 52.8 54 54.3 db • 

Useful Power 
Gain: 
In neutral-
izedcircuit 31.2 30 31.2 30 31.2 30 db 

In unneutral-
izedcircuit 28.1 26.6 28.2 26.7 28.3 26.8 db 

A Maximum variation from this value is 1.4 witf. 

• Measured in a single- tuned unitateralized circuit matched to the 
generator and load impedance for maximum transfer of power ( transformer-
insertion losses not included). 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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2N1524 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

'he flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 

of tne soldering operation will crack the seals of the leads 

and darlage the transistor. 

When dip soldering is employed in the assembly of printed 
circuitry using this transistor, thetemperature of the solder 

should not exceed 255° C for a maximum immersion period of 

10 seconds. 

RADIO CORPORATION OF AMERICA 
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2N1524 

.240;11.4v1AX. 

.4 o" 
MAX. 

1.5" 
MIN. 

niRED DOT 

  CASE SEAT  

 00[1 

EMITTER 

3 LEADS 

.017" +*°°2""D1A 
-.001 

(SEE NOTE) 

BASE 

NSULATION 

COLLECTOR 

1.—.071"3.010" 
DIA. 

92C5-9148R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 
OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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2N1524 

• 

• 

• 

TYPICAL CHARACTERISTICS 
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2N1524 

TYPICAL CHARACTERISTICS 
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COMMON—EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE=25* C 
FREQUENCY (KC) =455 

LAC OUTPUT CIRCUIT SHORTED. 
SAC INPUT CIRCUIT SHORTED 
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2N1525  

Drift-Field Transistor 

GERMANIUM P-N-P ALLOY TYPE 

For Intermediate-Frequency-AmplifierApplica-
tions in Battery-Operated AM Radio Receivers 

The 2N1525 is the same as the 2N2524 
Items: 

except for the following 

Mechanical: 

Maximum Overall Length 0  697" 
Maximum Seated Length 0  495" 
Maximur Diameter 0  260" 
Dimens:cnal Outline  JEDEC No.T0-40 
Case  Metal and Plastic 
Terminal Diagram: 

Pin 1-E.ritter 
Pin 2- Base 

Pin 4- Collector 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 
transient currents may cause permanent damage to the transistor. 

RADIO CORPORATION OF AMERICA 4r,à, Semiconductor & Materials Division Somerville. N. J. 
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2N1525 

.260"MAX. DIA. 

.048" ± .007" 

EMITTER—, 

BASE 

j495" 
MAX. 

.897" 
MAX. 

.192" i .007" 

COLLECTOR 

3 TINNED PINS 

.017" ** DIA 
-.001 

Si—.048" t.007" 

PIN- SPACING TOLERANCES ARE NOT CUMULATIVE 

92CS-8550R7 
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2N1526 

• 

• 

e 

Drift-Field Transistor 

GERMANIUM P-N- P ALLOY TYPE 

For Converter Applications in 
Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Voltage for dc emitter-to-
base volts = -0.5, dc col-
lector pa = -50, ambient 
temperature = 25° C  -24 volts 

Maximum DC Collector-Cutoff 
Current (Ica& for dc col-
lector-to-base volts = -12, 
emitter open, ambient temper-
ature = 25° C  -16 ma 

Maximum DC Emitter-Cutoff 
Current (IEB0) for dc emitter-
to-base volts = -0.5, col-
lector open, ambient temper-
ature = 25° C  -16 ga 

Junction-Temperature Rise 
(In free air)  0.4 °C/rriv 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  

00:21:" Maximum Diameter   
Dimensional Outline JEDEC No.T0-1 

Case Seals Her= 

Leads, Flexible  3 
Minimum length   1 . 5" 
Orientation and diameter . . . . . .See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 — Emi tter 

e Lead 2 — Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

CONVERTER 

Maximum and Minimum Ratings, Absolute -ffaxtmum Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -24 max. volts 
II> DC EMITTER-TO-BASE VOLTAGE  

DC COLLECTOR CURRENT  -0.5 max. volt -10 max. ma 
DC EMITTER CURRENT  10 max. ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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9-60 



2N1526 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. ma 

AMBIENT TEMPERATURE ( During operation) . .   71 max. 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common—Emitter Circuit, Base /nPut 

DC Collector- to-Emitter Voltage  -12 volts 
DC Emitter Current    e 1 ma 
Small- Signal Current Transfer Rato at 1 kc. . 130 

Common-Base Circuit, Emitter /n#ut 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Small-Signal Current Transfer Ratio at 1 kc.   0.992 
Alpha-Cutoff Frequency   33 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common—emitter, base input, self— 
excited, 1.5 tic— converter circuit 

DC Supply Voltage  -6 -9 -12 volts 
DC Collector-to-Emitter 
Voltage  -5 -8 -11 volts 

DC Emitter Current   0.65 0.65 0.65 ma 
Input Resistance   1850 1950 2150 ohms 
Output Resistance  0.19 0.28 0.48 megohm 
RMS Base-to-Emitter 
Oscillator- Injection Voltage 100 100 100 mv 

Conversion Power Gain: 
Maximum available  44.2 46.1 48.9 db 
Useful   34.2 34.5 35.8 db 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

shown under Type 2NI524 also apply to the 2N1526 

• 

• 

RADIO CORPORATION OF AMERICA 
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2N1526 

TYPICAL CHARACTERISTICS 
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2N1527 

Drift-Field Transistor 
GERMANIUM P- N- P ALLOY TYPE 

For Converter Applications in 
Battery-Operated AM Radio Receivers 

The 2,11527 is the same as the 211520 exc t for the following 
etems: 

Mechanical: 

Maximum Length 0  697" 
Maximum Seated Length 0  495" 
Maximum Diameter 0  260" 
Dimenssonal Outline  JEDEC No.T0-40 
Case  etal and Plastic 
Terminal Diagram: 

Pin 1 - Emitter 
Pin 2- Base 

Pin 4- Collector 

OPERATING CONSIDERATIONS 

it is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

hign transient currents may cause permanent damage to the 

trans;stor. 

RADIO CORPORATION OF AMERICA 
silee Semiconductor Si Materials Division Somerville, N. I. 
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2N1527 

.260"MAX. DIA. —1-1 

.048" ± .007" 

EMIT 

BASE --/ 

I 
A95" 
MAX. 

.697" 
MAX. 

192" ±.007" 

— COLLECTOR 

3 TINNED PINS 

.017” ..002: DIA 
-.001 ' 

1•4—.048" i.007" 

PIN- SPACING TOLERANCES ARE NOT CUMULATIVE 

92C8-8550R7 
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2N1613 

Transistor 

• SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION PLANAR TYPE 

For Industrial and Military Applications 

The 2N2102, havingHigherRatings, is 
a Direct Replacement for Type 2N1613 

GENERAL DATA 

Mechanical: e Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 

e Minimum length  1  5" 
Oriertation and diameter. . . . . . See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector, 
Case 

INDUSTRIAL SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open  75 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: e With external resistance ( ohms) S.10 
between base and emitter   50 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open  7 max. volts 

COLLECfOR CURRENT  1 max. amp 
TRANSISTOR DISSIPATION:a 

At case temperature', of 25° C or below . . 3 max. watts 

e At free-air temperature of 25°C or bel ow. 0.8 max. watt 
TEMPERATURE RANGE: 
Storage  -65 to +300 °C 
Operating (Junction)   -65 to +200 °C 

LEAD TEMPERATURE:e 
For 10 seconds maximum   255 max. °C 

II) a See accompanying Rating Chart. 

Measured at center of seating plane. 

Measured 1/16 t 1/32' down from seating plane. 

RADIO CORPORATION OF AMERICA 
Ièreik Semiconductor & Materials Division Somerville, N. J. 
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2N1613 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperature b of25 0 C unless otherwise specified 

Min. Max. • 
DC Collector Breakdown Voltage 

for dc collector ma. = 0.1, dc 
emitter ma. - 0  BVc60 75 - volts 

DC Emitter Breakdown Voltage for 
dc collector ma. = 0, dc 
emitter ma. = 0.25   BVEEto 7 - volts e 

DC Collector-to-Emitter Reach-
Through Voltage for dc emitter 
volts = 1.5, dc collector 
ma. - 0  1   VRT 75 - volts 

DC Collector-to-Emitter Sus-
taining Voltage for dc col-
lector ma. = 100: • With external base-to-emitter 
resistance ( ohms) ≤ 10 . . . . VcER(sust 50 - volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= 150, dc base ma. = 15. . . . VBEtsat) - 1.3 volts 

DC Collector-to-Emitter Satu-
ration Voltage for dc col-
lector ma. = 150, dc 
base ma. - 15  VEEtsat) - 1.5 volts 

DC Collector-Cutoff Current for IcB0 
dc collector volts = 60, dc 
emitter ma. . 0, 
case temperatureb = 

25° C  - 0.01 ma 
150° C   - 10 ma 

DC Emitter-Cutoff Current for dc 
base volts = 5, dc collector 
ma - 0  1E80 - 0.01 ma 

Input Resistance at frequency of bib 
1 kc: • With dc collector-to-emitter 
volts = 5, dc collector 
ma. - 1  24 34 ohms 

With dc collector-to-emitter 
volts = 10, dc collector 
ma. - 5  4 8 ohms 

Input Capacitance for dc emitter 
volts = 0.5, dc collector 
ma - 10   Cib 80 µµf 

Output Capacitance for dc col-
lector volts = 10, dc 
emitter ma. - 0  Cob 25 ggf 

• 
RADIO CORPORATION OF AMERICA 
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2N1613 

Output Conductance at fre- hob 
quency of 1 kc: • With dc collector-to-emitter 

volts = 5, dc collector 
ma - 1  0.1 0.5 mirlho 

With dc collector-to-
emitter volts = 10, 
dc collector ma. = 5 . . 0.1 1 , mho 

Small-Signal Forward Current hfe 

e
 Transfer Ratio: 

With dc collector-to-
emitter volts = 5, dc 
collector ma. = 1, fre-
quency ( kc) = 1  30 100 

With dc collector-to-
emitter volts = 10, dc 
collector ma. = 5, fre-e quency ( kc) - 1  35 150 

With dc collector-to-
emitter volts = 10, dc 
collector ma. = 50, fre-
quency ( Mc) = 20 . . . . 3 

DC-Pulse Forward-Current hFE 
Transfer Ratio for dc col-
lector-to-emitter volts = 
10, pulse width ( µsec) = 
300, duty factor of 0.018, 
dc collector ma. = 

150  40 120 
500  20 

DC Forward Current hFE 
Transfer Ratio: 
With dc collector-to-

emitter volts = 10, dc 
collector ma. = 
0 1   20 

111, 10   With dc collector-to-
emitter volts = 10, dc 35 
collector ma. = 10, 
case temperatureb of 
-55° C   20 

Voltage-Feedback Ratio at hre 
frequency of 1 kc: • With dc collector-to-
emitter volts = 5, dc 
collector ma. = 1. . . - 3 x10-4 

With dc collector-to-
emitter volts = 10, dc 
collector ma. = 5. . . - 3x 10-4 

• 
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2N1613 

Noise Figure for signal fre-
quency of 1 kc, circuit 
bandwidth of 15 kc, gener-
ator resistance ( ohms) = 
1000, dc collector-to-
emitter volts = 10, dc col-
lector ma. - 0  3  

Total Switching Timed ( Delay 
time + rise time + 
fall time)  

Thermal Resistance: 
Junction-to-case  
Junction-to-free air. . .   

d see accompanying fotat-Switching-fine Xeasureuent Circuit. 

NF - 12 db 

td+tr+tf - 30 MpSeC 

RT 

Measured at center of seating plane. 

• 

- 58.3 °C/watt 41, 
- 291.5 °C/watt 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this :transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 

leads and damage the transistor. 

This transistor is intended for socketed, single-side 

printed-circuit boards and in conventional wire- in type 

circuits. If this transistor is used in double-side printed-

circuit boards or in printed-circuit boardsutilizing eyelets, 

it may be necessary to use an insulating washer or similar 

standoff device made of good dielectric material to prevent 

the solder from shorting the leads to each other or to the 

board, and to prevent the collector from shorting to ground. 

It is to be noted that the case of this transistor operates 

at the collector voltage. Consideration, therefore, should 

be given to the possibility of shock hazard, if the case of 

this transistoris to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

• 
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2N1613  

TOTAL—SWITCHING—TIME MEASUREMENT CIRCUIT 
AND ASSOCIATED WAVE FORMS 

INPUT 
FROM 
PULSE 

GENERATOR 

+50 V 

-20 V 

CI: 

P: 

O 

-50 V 

2 

+20 V 

R6 
CR 

r-15 mµ SEC. 

-IV— 

INPUT-PU_SE 
WAVE FORM 

90% 

10% 

OUTPUT— PULSE 
WAVE FORM 

O 

—>itd , 

0.01 

Semiconductor diode 

type 103064 

Transistor type 201613 

100 ohms 

+18 V 

OUTPUT 
TO 

SAMPLING 
OSCILLOSCOPE 

-50 V 

92CS -11186R1 

R2 : 1000 ohms 

R3 : 4700 ohms 

R0 : 100 ohms 

R5 : 40 ohms 

R6: 1000 ohms, 5 watts 

RADIO CORPORATION OF AMERICA 
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2N1613 

JEDEC No.70-5 

.370" MAX. 
.335" MIN . 

DIA. 

335" MAX. 
.3O5" MIN. 

DIA. 

.009"TOi 
.125" 

DETAILS OF OUT-
LINE N THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 
EYELETS 

OUTSIDE 
CORNER 
RADII 

.007" MAX. 

.034" MAX. 

.028" MIN. 

INDE x TAB 

0 0 

.045" MAX. 

.029 -mm. 
(NOTE 3) 

.260"mA x. 
.240"miN. 

SEATING 
PLANE  

1.5" 
MIN. 

3 LEADS 
.019" MAX. 
.016"MIN. 

DIA. 
(NOTE 2) 

.100" 

92C5-10429R3 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTS' DE OF THESE ZONES, THE LEAD DI AMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE ACTUAL 

DEVICE. 

NOTE 4: LEADS HAVING MAXIMUM DIAMETER ( 0.019) MEASURED 

IN GAUGING PLANE 0.054" + 0.001" - 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 

THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM-WIDTH TAB. 

RADIO CORPORATION OF AMERICA 
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2N1613 

RATING CHART 

1•1 
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TEMPERATURE— SC 
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TYPICAL COLLECTOR CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT, ' 
FREE-AIR TEMPERATURE.100 s C 

2   

  1. 

!E 

2 4 6 8 
COLLECTOR-TO-EMITTER VOLTS (VcE1 
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2N1613 

TYPICAL COLLECTOR CHARACTERISTICS 
COMMON- EMITTER CIRCUIT, BAIE INPUT. 
FREE-AIR TEMPERATURE - 55 C 
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TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTICS 
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2N1613 
TYPICAL SMALL-SIGNAL FORWARD-CURRENT 

TRANSFER-RATIO CHARACTERISTICS 
 COMMON— EMITTER CIRCUIT, BASE INPUT. 

FREOUENCY=20 Mc 
FREE—AIR TEMPERATURE=25 ° C 

COMMON— EMITTER CIRCUIT, BASE INPUT. 
FREOUENCY=20 Mc 
FREE—AIR TEMPERATURE=25 ° C 

S
M
A
L
L
—
S
I
G
N
A
L
 
F
O
R
W
A
R
D
—
C
U
R
R
E
N
T
 

T
R
A
N
S
F
E
R
 
R
A
T
I
O
 
(
h
f
e

) 

o
 
—
 

rs
, 

cY,
 
-

4 
co

 
5
 
 

—1 

'JOLT 

- 

;ÇCD 
'2.. 

e 

2 6 8 4 6 8 
10 100 

COLLECTOR MILLIAMPERES ( IC) 

4 6 8 

92CS-11171 

TYPICAL DC FORWARD-CURRENT 
TRANSFER-RATIO CHARACTERISTICS 
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2N1613 
TYPICAL EMITTER-TRANSITION-CAPACITANCE 
AND OUTPUT-CAPACITANCE CHARACTERISTICS 

COLLECTOR CURRENT ( Ic)=0 

EMITTER CURRENT ( IE).0 
FREE-AIR TEMPERATURE = 25 e C 

EMITTER—TRANSITION CAPACITANCE F 

T CAPACITANCE FOR VcB 

2 4 6 8 2 4 68 2 
-0.1 -I -10 

REVERSE-BIAS VOLTS V OR — . V BE _ cB 

92CS — 11195 

TYPICAL AF NOISE-FIGURE CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT   
FREE-AIR TEMPERATURE 25° C mamma 
GENERATOR RESISTANCE 1000 OHMS IM  
SIGNAL FREQUENCY =I 'KC : 
MEASUREMENT-CIRCUIT BANDWITH 15 KC .i irpg.  
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2N1631  

Drift-Field Transistor 

• 

GERMANIUM P- N- P ALLOY TYPE 

For Radio- Frequency-Amplifier Applications 
in Battery- Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Breakdown Voltage ( SVc60) 
for dc collector pa = -50, 
emitter open, ambient 
temperature = 25° C  -34 volts 

Maximum DC Collector-Cutoff 
Current (lc) for dc 
collector-to-base volts 
= -12, emitter open, ambient 
temperature r 25° C  -16 pa 

Maximum DC Emitter-Cutoff 
Current ( 1E80 ) for dc emitter-
to-base volts = -0.5. col-
lector open, ambient tem-
perature r 25° C   -16 pa 

Maximum Junction-Temperature 
Rise ( In free air) 0  4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 
Dimensional Outline  JEDEC No.70-40 
Case  Metal and Plastic 
Seals  Hermetic 
Terminal Diagram: 

Pin 1 - Emitter 
Pin 2- Base 

Pin 4- Collector 

• RADIO- FREQUENCY AMPLIFIER 
Maximum and Minimum Ratings, Absolute-Maximum Values: 

OC COLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE -0  5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: • At ambient temperature of 25° C  80 max. mw 

At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

RADIO CORPORATION OF AMERICA DATA I 
Mire Semiconductor & Materials Division Somerville, N. J. 9-60 



2N1631 

AMBIENT TEMPERATURE ( During operation). . . 71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Characteristics, At Ambient Temperature of 250 C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage   -12 volts 
DC Collector Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   80 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage  -12 volts 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc 0  987 
Alpha-Cutoff Frequency  45 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

/n a Common- Emitter Circuit, Base 
Input at a signal frequency of 1.5 Mc 

DC Supply Voltage   -6 -9 -12 volts 
DC Collector-to-Emitter 
Voltage   -5.7 -8.5 -11 volts 

DC Emitter Current  1 1 1 ma 
Input Resistance, ac output 
circuit shorted   520 750 1000 ohms 

Output Resistance, ac input 
circuit shorted 0  065 0.11 0.18 megohm 

Extrinsic Transconductance. . 36000 36000 36000 pmhos 
Collector-to-Base Capacitance 

(Cob)   2.2A 2.1' 2A ¡Le 
Maximum Power Gain °   40.4 44.3 47.7 db 
Useful Power Gain: 

In unneutralized circuit. . 25.3 25.5 25.6 db 

Maximum variation from this value is 0.9 µµf. 

e Measured in a single- tuned unilateral izad circuit matched to the 
generator and load impedance formaximum transfer of power ( transformer-
insertion losses not included). 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 

transient currentsmay cause permanent damage to the transistor. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1631 

METAL 

PLASTIC 

.260"MAX. DIA. -

.048" t .007" 

EMITTER-. 

BASE --/ 
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«•-• 
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3 TINNED PINS 

.017" +.W2: DIA 
-.001 ' 

14-.048" t.007" 

PIN- SPACING TOLERANCES ARE NOT CUMULATIVE 

92C5-8550R7 
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2N1631 

TYPICAL COLLECTOR CHARACTERISTICS 
 111,f-Fr ' F r 
COMMON-EMITTER CIRCUIT. BASE INPUT. 
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2N1631 

TYPICAL CHARACTERISTICS 
COMMON-EMITTER CIRCUIT,BASE INPUT. 
AMBIENT TEMPERATURE.25. C 
EMITTER MILLIAMPERES.' 
FREQUENCY (MO. 1.5 
'AC OUTPUT CIRCO T SHORTED. 
LAC INPUT CIRCU T SHORTED. 
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2N1632 

Drift-Field Transistor 

• GERMANIUM P-N- P ALLOY TYPE 

For Radio- Frequency- Amplifier Applica-
tions in Battery-Operated Radio Receivers 

The 2N115¡2 Is the same as the 2,1h631 except for the following 

items: 

e Mechanical: 
Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.260" 
Dimensional Outline UEDEC No.T0-1 
Case   
Leads. Flexible Metal Le 3 
Minimum length   1.5" 

• Orientation and diameter  See Dimensional Outline 
Ternirai Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-collector 
(Adjacent 
to red dot 
on side of 
case) 

OPERATING CONSIDERATIONS 

,t is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature ofthe solder 

should not exceed 255° C for a maximum immersion period of 

10 seconds. 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1632 

.240 MAX. 
DIA. 
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(SEE NOTE) 
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92CS-9148R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE e 
BETWEEN 0.05" AND 0.25" FROm THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DI AMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

• 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. I. 



2N1633 

Drift-Field Transistor 

• 

• 

• 

GERMANIUM P-N- P ALLOY TYPE 
For Intermediate-Freguency-AmplifierApplica-
tions in Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Breakdown Voltage (Dcgo) 
for dc collector ma . -50, 
emitter open, ambient 
temperature = 25° C  -54 volts 

Maximum DC Collector-Cutoff Current 
(1c80) for dc collector-to-base 
volts . -12, emitter open, 
ambient temperature = 25° C  -16 µa 

Maximum DC Emitter-Cutoff Current 
(Im) for dc emitter-to-base 
volts = -0.5, collector open, 
amb:ent temperature = 25° C  -16 Ma 

Maximum Junction-Temperature Rise 
(In free air)  0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 
Dimensional Outline  JEDEC No.T0-40 
Case  Metal and Plastic 
Seals  Hermetic 
Terminal Diagram: 

Pin 1- Emitter Elb Pin 2- Base 

• 

• 

Pin 4 - Col lector 

INTERMEDIATE- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation)   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1633 

Characteristics, At Ambient Temperature of 25° C: 

Common-EmitterCircuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts I) 
DC Emitter Current   1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc  75 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Small-Signal Current Transfer 
Ratio at 1 kc  0.986 

Alpha-Cutoff Frequency   40 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

is a common- emitter, base- input, single- stage, 
455-kc intermediate-frequency-amplifier circuit 

DC Supply Voltage  -6 -9 -12 volts 
DC Collector-to-Emitter Voltage  -5.7 -8.5 -11 volts 
DC Emitter Current   1 1 1 ma 
Input Resistance, ac output 
circuit shorted  1500 1550 1800 ohms 

Output Resistance, ac input 
circuit shorted 0  35 0.475 0.6 megohm 

Collector-to-Base Capacitance 
(Cob)  2.2à 2.1A 2à mgf 

Maximum Power Gain*  52.6 53.8 55.7 db 
Maximum Useful Power Gain: 

In neutralized circuit . . . . 36.7 36.7 36.7 db 
In unneutralized circuit . . . 31.2 31.3 31.4 db 

/n a common- emitter, base -input, two- stage, 
455-kc intermediate-frequency-amplifier circuit 

DC Supply 
Voltage. . . . -6 -6 -9 -9 -12 -12 volts 

DC Collector-
to-Emitter 
Voltage. . . . -5.7 -5.7 -8.5 -8.5 -11 -11 volts 

DC Emitter 
Current. . . . 0.5 1 0.5 1 0.5 1 ma 

Input Resist-
ance, ac out-
put circuit 
shorted. . . . 2800 1500 3000 1550 3400 1800 ohms 

Output Resist-
ance, ac in-
put circuit 
shorted. . . . 0.7 0.35 0.9 0.475 1.2 0.6 megohms 

Collector-to-
Base Capac-
itance ( Cob) • 2.2à 2.2à 2.1à 2.1à 2A 2A muf 

Maximum Power 
Gain* 52  2 52.6 53.3 53.8 55.6 55.7 db 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1633 

Useful Power 
Gain: 
In neu— 
tralized 
circuit. . . 32.4 35.2 32.4 35.2 32.4 35.2 db 

In unneu — 
tralized 
circuit. . . 27.7 29.7 27.9 29.8 28 29.9 db 

• Maximum variation from this value is 0.9 mgt. 

• measured in a single—tuned unilateral i zed circuit matched to the 
generator and load impedance for maximum transfer of power ( transformer— 
insert ion losses not included). 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

shown under type 2N1631 also apply to the 2N1633 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1634 

Drift-Field Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Intermediate-Frequency-Amplifier Applica-
tions in Battery-Operated Radio Receivers 

The 2/11634 is the same as the 2111633 except for the following 

items: 

Mechanical: 

Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.260" 
Dimensional Outline JEDEC No.T0-1 
Case  Metal 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter . . . . . . See Dtmenstona/ Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector 
(Adjacent 
to red dot 

on side of 
case) 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor areusually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, thetemperature of the solder 

should not exceed 255° C for a maximum immersion period of 
10 seconds. 

RADIO CORPORATION OF AMERICA 
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.240" MAX. 

.410" 
MAX. 

1.5" 
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-" 

(SEE.001 NOTE) 

DIA. 

RED DOT 

CASE SEAT  
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-I I- .071"*.010" 
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92C5 -9148R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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2N1635  

Drift-Field Transistor 

GERMANIUM P- N- P ALLOY TYPE 

For Converter Applications in 
Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimm DC Collector-to-Base 
Breakdown Voltage (N B() ) for 
dc collector ma = -50, emitter 
open, ambient temperature = 
25° C  -34 volts 

Maximum DC Collector-Cutoff 
Current (Iceo) for dc collec-
tor-to-base volts = -12, 
emitter open, ambient temper-
ature = 25° C  -16 ma 

Maximum DC Emitter-Cutoff Cur-
rent (' M) for dc emitter-
to-base volts = -0.5, collec-
tor open, ambient temperature 
= 25° C  -16 va 

Maximum Junction-Temperature 
Rise ( In free air)   0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 
Dimensional Outline  JEDEC No.T0-40 
Case  Metal and Plastic 
Seals  Hermetic 
Terminal Diagram: 

P;ri 1- Emitter 
Pin 2- Base 

Pin 4- Collector 

CONVERTER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC 2OLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1635 

AMBIENT TEMPERATURE ( During operation). . . 71 max. 
STORAGE-TEMPERATURE RANGE   -65 to +85 

Characteristics, At Ambient TemPerature of 25° C: 

Common—Emitter Circuit, Base Ineut 

DC Collector-to-Emitter Voltage   -12 volts 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   75 

Common- Base Circuit, Emitter Input 

DC Collector-to-Base Voltage  -12 volts • 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   0.986 
Alpha-Cutoff Frequency  45 Mc 

Typical Operation, At Ambient TemPerature of 25° C: 

In a common— emitter, base— input, 
self—excited, i—Nc converter circuit 

DC Supply Voltage   -9 volts 
DC Collector-to-Emitter Voltage   -8.5 volts 
DC Emitter Current  0.65 ma 
Input Resistance  2000 ohms 
Output Resistance   0.3 megohm 
RMS Base-to-Emitter 
Oscillator- Injection Voltage  100 mv 

Conversion Power Gain   36 db 

Oc 
Oc 

• 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

shown under Type 2N1631 also apply to the 2N1635 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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2N1635 

TYPICAL CHARACTERISTICS 
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2N1635 

TYPICAL CHARACTERISTIC 
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2N1636  

Drift-Field Transistor 
GERMANIUM P- N- P ALLOY TYPE 

For Converter Application in 
Battery-Operated AM Radio Receivers 

The e1636 ts the same as the 21(1635 excePt for the following 
items: 

Mechanical: 

Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.260" 
Dimensional Outline JEDEC No.TO -1 
Case  Metal 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector 
(Adjacent 
to red dot 
on side of 
case) 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 

transient Currents may cause permanent damage to the transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

should not exceed 255° C for a maximum immersion period of 
10 seconds. 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
9-60 



2N1636 

—I .240" MAX. 
DIA. 

I 
.410" 
MAX. 

Ls" 
MIN. 

EMITTER —...., 

3 LEADS _...-

.017" 0 +•° 131A 
• 

(SEE NOTE) _..I 

RED DOT 

CASE SEAT  

BASE 

--INSULATION 

—COLLECTOR 

F.—  .071"t.010" 
DIA. 

92C5-9140R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" 1 S HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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2N1637  

Drift-Field Transistor 

• GERMANIUM P- N- P ALLOY TYPE 

For Radio- Frequency-Amplifier Applica-
tions in AM Automobile-Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Break-", down Voltage ( EIV030) for dc 
collector ma = -50, emitter 
open, ambient temperature 
of 250 C  -34 volts 

Maximum DC Collector-Cutoff Current 
(1c6o) for dc collector-to-base 
volte. = emitter open, 
ambient temperature of 250 C  -5 ma 

Maximum DC Emitter-Cutoff Current 
(E6,) for dc emitter-to-base 
volts = -1.5, collector open, 
ambient temperature of 250 C  -15 ma 

Maximum Junction-Temperature 
Rise ( In free air) 0  4 °C/mw 

• 

• 

• 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  410" 
Maximum Diameter  0  240" 
Dimensional Outline  JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Demenstonal Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

RADIO- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maxlmum Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -34 max. volts 
DC EM TTER-TO-BASE VOLTAGE  -1.5 max. volts 
DC COLLECTOR CURRENT  -10 max. ma 

e DC EMITTER CURRENT  10 max. ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 1 
9-60 



2N1637 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65to+85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit. Ease Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Collector Current   -1 ma 
Collector-to-Base Capacitance (Cob)  2* µuf 
Small-Signal Current Transfer 

Ratio at 1 kc  80 

Common-Base Circuit, EmitterInbut 

DC Collector-to-Base Voltage   -12 volts 
DC Collector Current   -1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc 0  987 
Alpha-Cutoff Frequency   45 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In acommon-emitter circuit, base in-

put at a steno/ frequency of 1.5 Mc 

DC Collector-to-Emitter Voltage  -5.5 -11.2 volts 
CC Emitter Current   1 1 ma 
Input Resistance, ac output 
circuit shorted  520 1000 ohms 

Output Resistance, ac input 
circuit shorted  0.065 0.18 megohm 

Maximum Power Gain   40.4 47.7 db 
Maximum Usful Power Gain: 

In unneutralized circuit   25.3 25.6 db 

A Maximum variation from this value is o.f. umf  

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

should not exceed 255 0 C for a maximum immersion period of 

10 seconds. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1637 
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NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

CILIA RADIO CORPORATION OF AMERICA ;ley Semiconductor & Materials Division Somerville, N. J. 

DATA 2 

9-60 



2N1637 

AVERAGE COLLECTOR CHARACTERISTICS 
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2N1637 

TYPICAL CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT.   
AMBIENT TEMPERATURE . 25- c 
COLLECTOR- TO-EMIT TER VOLTS. -11.2   
EMIT TER MILLIAMPERES.' 
LAC OUTPUT CIRCUIT SHORTED. 
•AC INPUT CIRCUIT SHORTED. 
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2N1638 

Drift-Field Transistor 

• GERMANIUM P- N- P ALLOY TYPE 

For Intermediate- Frequency- Amplifier Appli-
cations in AM Automobile- Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 

• Breakdown Voltage ( BVc60 ) 
for dc collector µa = -50, 
emitter open, ambient tem-
perature = 25° C  -34 volts 

Maximum DC Collector-Cutoff 
Current (Ice) for dc col-
lector-to-base volts = - 12, 41) emitter open, ambient tem. 
perature = 25° C  -7 ga 

Maximum DC Emitter-Cutoff 
Current ( 1E80 ) for dc 
em:tter-to-base volts = 
-0.5, collector open, am. 
bient temperature = 25° C   -8 µa 

Maximum Junction-Temperature 
Rise ( In free air)   0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  410" 
Maximum Diameter  0  240" 
Dimensional Outline   JEDEC No. T0-1 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Orientation and diameter  See Dimensional Outline 

111,Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emi tter 

e Lead 2- Base 

Lead 3-collector 
(Adjacent 
to red dot 
on side of 
case) 

INTERMEDIATE- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC COLLECTOR-TO- BASE VOLTAGE -34 max. volts 
ailkoc EMITTER-TO-BASE VOLTAGE  -0.5 max. volt 
11010C COLLECTOR CURRENT  -10 max. ma 

DC EMITTER CURRENT  10 max. ma 

01111 $1i RADIO CORPORATION OF AMERICA 
'ilek Semiconductor & Materials Division Somerville, N. J. 
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2N1638 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 41> 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) . 71 max. °C 
STORAGE-TEMPERATURE RANGE  65 to +85 °C 

Characteristics, At Ambient Temperature of 25 ° C: 

Common—Emitter Circuit, Base Input 

DC Collector- to-Emitter Voltage  -12 volts 0 
DC Collector Current   -1, ma 
Collector-to-Base Capacitance ( Cob). • •   2 Alf 
Small-Signal Current Transfer 

Ratio at 1 kc  75 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Collector Current   -1 ma e 
Small-Signal Current Transfer 

Ratio at 1 kc 0  986 
Alpha-Cutoff Frequency   40 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common— emitter, base— input, single— stage, 
262.5—kc intermediate—frequency— amplifier circuit 

DC Collector- to-Emitter Voltage . . . . -5 -11 volts 
DC Emitter Current   1.6 2 ma 
Input Resistance   1800 1400 ohms 
Output Resistance  0.47 0.72 megohm 
Maximum Power Gain   58.6 61.5 db 
Useful Power Gain: 

In unneutralized circuit   35 36.6 db 

A Maximum variation from this value is 0.9 amt  

OPERATING CONSIDERATIONS 

It Is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away fromthelead seal. Otherwise, the heat of 
the soldering operationmaycrack the glass seals of the leads 

and damage the transistor. 

When dip soldering isemployed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

should not exceed 2550 C for a maximum immersion period of 
10 seconds. 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. J. 



2N1638  
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NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 
0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT CONTROLLED. 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N.1. 

DATA 2 

9-60 



9110A 831.1_1113-01-U0103110D 
41- 21- 01- 9- 9- o 



2N1638 

TYPICAL CHARACTERISTICS 
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2N1639  

Drift-Field Transistor 
GERMANIUM P- N- P ALLOY TYPE 

For Converter Applications in 
AM Automobile- Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Breakdown Voltage ( BVao) for 
dc collector µa = -50, emitter 
open, ambient temperature = 
25° C  -34 volts 

Maximum DC Collector-Cutoff 
Current (1C80) for dc collec-
tor-to-base volts = -12, 
emitter open, ambient temper-
ature = 25° C  -7 ma 

Maximum DC Emitter-Cutoff Cur-
rent (1E80) for dc emitter-. 
to-base volts = -0.5, collec-
tor open, ambient temperature 
= 25° C  -8 

Maximum Junction-Temperature 
Rise (In free air)   0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.240" 
Dimensional Outline JEDEC No.T0-1 
Case  Metal 
Seals  Hermetic 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

e Lead 2- Base 

Lead 3- Collector 
(Adjacent 
to red dot 
on side of 
case) 

CONVERTER 

Maximum and Minimum Ratings, Absolute-Nazimum Values: 

DC COLLECTOR-TO- BASE VOLTAGE 

e DC EMITTER-TO-BASE VOLTAGE 
DC COLLECTOR CURRENT   

-34 max. volts 
-0  5 max. volt 
-10 max. ma 

DC EMITTER CURRENT   10 max. ma 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
9-60 



2N1639 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) . . 71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 250 C: 

Common—Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Collector Current   -1 ma 
Collector-to-Base Capacitance (Cob)  2à peif 
Small-Signal Current Transfer 

Ratio at 1 kc  75 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Collector Current   -1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc  0.986 
Alpha-Cutoff Frequency   45 Mc 

Typical Operation, At Ambient TemPerature of 250 C: 

In a common— emitter, base 
input, 1.5— Mc converter circuit 

DC Collector-to-Emitter Voltage  -5 -11 volts 
DC Emitter Current   0.65 0.65 ma 
Input Resistance   1850 2200 ohms 
Output Resistance at 262.5 kc  0.1 0.2 megohm 
RMS Base-to-Emitter 

Oscillator- Injection Voltage   100 100 mv 
Useful Conversion Power Gain   35.4 37 db 

A Maximum variation from this value is 0.9 mmr  

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

and CURVES 
shown under Type 2N1638 also apply to the 2N1639 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N1683_ 

Mesa Transistor 

GERMANIUM P- N- P DIFFUSED-JUNCTION TYPE 

For High- Speed Switching Service in Com-
mercial and Military Data- Processing Systems 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0 370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seas Hermetic 
Leads, Flexible  3 
Wnimum length 1  5" 
0,ientation and diameter  See Dtmenslonal Outline 

Termirl Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Yaxlmum Values: 

COTLECTOR-TO-HASL VOUAGL   -13 max. volts 
COLLETOR-i0-EMITTER VOLTAGE  -12 max. volts 
EMITTER-TO-BASE VOLTAGE'  -4 max. volts 
COLLECTOR CURRENT   -100 max. ma 
EMITTER CURRENT   100 max. ma 
TRANSISTOR DISSIPATION:' 

At ambient temperature of 25° C   150 max. mw 
At ambient temperature of 55° C   75 max. mw 
At ambient temperature of 71° C   35 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating and storage   -65 to +85 °C 

LEAD TEMPERATURE: 
For immersion in molten solder 
for 10 seconds maximum  255 max. °C 

Typical Operation: 

In an inverter circuit at ambient temperature of 25° C 

Col lector-to-Emitter Voltage  -5 volts 
Base Resistor   3000 ohms 
Collector Resistor  120 ohms 
"Turn-On" Base Voltage  -5 volts 
"Turn-Off" Base Voltage   5 volts 
"On" Collector Current  -40 ma 

..—Ind,cates a change. 

••••• 

ell» 

e RADIO CORPORATION OF AMERICA 
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2N1683 

"Turn-On" Base Current  -1.6 ma 
"Turn-Off" Base Curren ,   1.6 ma 
Switching Time: 

Delay time ( tdi 0  07 µsec 
Rise time ( 4) 0  06 µsec 
Storage time ( te) 0  08 µsec 
Fall time (4) 0  05 µsec 

a This rating may be exceeded and the emitter—to—base junction operated 
in the breakdown condition provided the emitter dissipation is limited 
to 30 milliwatts at 25° C. For ambient temperatures above 25° C. the 
dissipation should be reduced by 0.5 milliwatt/°C. 

b See a:,: comIn  genera l anyiag e ttiing .Chart and also Transistor-Dissipation Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Ambient temperature of 25 ° C. 

Min. Typica/ Max. 

• 

• 

• 
DC Collector Breakdown 
Voltage for dc 
collector ma. = 
-0.02,emitteropen . BVcB0 -13 -30 - volts 

DC Collector-to-
Emitter Breakdown 
Voltage BVCERL -12 -25 - volts 

DC Emitter Breakdown 
Voltage for dc 
emitter ma. = -0.1, 
collector open . . . BVEB0 -4 -6 - volts 

DC Punch-Through 
Voltage  V P -12 -30 - volts 

DC Base-to-Emitter 
Voltage for dc 
collector ma. s-40, 
dc base ma. = -1 . . VBE - -0.4 -0.6 volt 

DC Collector-Cutoff 
Current for collec-
tor volts = -6, 
emitter open • • • • Ice° - -1 -3 Pa 

-.Collector Capacitance 
for dc collector 
volts = -6, emitter 
open   Cc _ 8 12 mea 

DC Current Transfer • Ratio: hFE 
With dc collector-

to-emitter volts 
= -0.3, dc collec-
tor ma. = -10. . . 50 75 

With dc collector-
to-emitter volts 
= -0.5, dc collec-
tor ma. = -40. . . 50 85 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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Gain-Bandwidth Product c 
for dc collector-to-
emitter volts = -3, dc 
collector ma. = -10   GEIW 50 80 Mc 

Thermal Resistance: 
Junction-to- free air  ,T - 400 °C/watt 

Total Stored Charge: uS 
With dc collector ma. 

= -10, dc base ma.= -0.4. - 110 160 mgcoulombs 
With dc collector ma. 

= -d0, dc base ma. = 
-1  6  - 200 410 mgcoulombs 

Thermal Time Constant   r, - 10 - msec 

C Frequency at which the current transfer ratio is equal to 1. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the poweron because 
high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistorareusually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex— 

cessive heat away from the lead seal. Otherwise, the heat of 
the soldering operation may crack the glass sealsof the leads 

and damage the transistor. 

a RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. 1. 
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JEDEC No.T0-5 

.370" MAX. 
.29O' MIN.  

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

J00" 

(NOTE 1) 

1TO_t 
.125"  

NON. 

.260" MAX. 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
90" 

INSULATING-- 
EYELETS 

EARTTER-, 

INDEX 
TAB 

.031" 

0 El 

200"M1N. 

1 CASE SEAT 

.200"i.010" 

D!A*1 

3 LEADS 

.017" •""DIA 
-.001 ' 

(NOTE 2) 

—BASE 

COLLECTOR 

.029"MIN. 
R2CS-10190M 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR AUTO-

MATIC HANDLING. THE TOTAL VARIATION IN ACTUAL DIAMETER 

FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT OF ROUND 

WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROMTHECASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1683 

TYPICAL CHARACTERISTIC 
COMMON -EMITTER CIRCUIT, 

• BASE INPUT. 
COLLECTOR MI LLIAMPERES = - 10 
COLLECTOR-TO-EMITTER VOLTS = -0.3 

- 100 -50 0 50 
AMBIENT TEMPERATURE — 

92C 5- 10199R3 

TYPICAL DC CURRENT-
TRANSFER-RATIO CHARACTERISTICS 

ISO COMMON-EMITTER CIRCUIT, BASE INPUT.Ï. 
AMBIENT TEMPERATURE ( C)=25 

- 40 -80 
COLLECTOR MILLIAMPERES 

92CS - 10830 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N.1 





2N1683 

MAXIMUM TOTAL-
STORED-CHARGE CHARACTERISTICS 

COMMON-EMITTER CIRCUIT,BASE INPUT 
AMBIENT TEMPERATURE (.C)=25 

r ... . : .. .... 
I  • ,I  'Ur 

. i 
77 

- 
o o  
0 a 

COLLECTOR MILLIAMPERES 

o 
o 

o 
o 

' 

92CM-10815 

o 

RADIO CORPORATION OF AMERICA 
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2N1700  

Power Transistor 
SILICON N-P- N DIFFUSED-JUNCTION TYPE 

For Industrial Applications 

GENERAL DATA 
Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Metal 
Sewls  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 
Or:entation and diameter. . . . . . See Dimensional Outline 

Term;nal Diagram: BOTTOM VIEW 

Leid 1 - Emi tter 

Lew] 2- Base 

Lead 3-Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc— to— dc converter, inverter, 
chopper, voltage— and current—regulator, dc— 
andservo—ampltfier, and relay—actuating circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts . 1.5). 60 max. volts 

W:th base open ( Sustaining voltage)'. 40 max. volts 
EMITTER-TO-BASE VOLTAGE   6 max. volts 
COLLECTOR CURRENT   1 max. amp 
BASE CURRENT  0.75 max. amp 
TRANSISTOR DISSIPATION:b 

At case temperature of 25° C or below . 5 max. watts 
CASE-TEMPERATURE RANGE: 
Operating and storage   -65 to +200 °C 

LEAD TEMPERATURE: 
1/16" ± 1/32" from case 
for 10 seconds maximum  255 max. oc 

Characteristics: 

At case temperature of 25° C 

Small-Signal Current Transfer Ratio ( hfe ) 
for dc collector-to-emitter volts = 4, 
dc collector ma. - 5  40 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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_2N1700 

Alpha-Cutoff Frequency ( ) o 
collector-to-base volts 28, re 
collector ma. - 5  1.2 Mc 

Collector-to-Base Capacitance(Cop) 
for dc collector-to-base volts . 40  150 pf 

Thermal Time Constant (TO   10 msec 

e The Collector- to- Emitter Sustaining Voltage ( Vug( sus )) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(MaM = 1: voltage at which the product of alpha (a), at low voltage. 
times the multiplication factor ( m) equals unity). 

eeiritIcf:me::erigs(lattlitogn.Chort and also fronsistor-Dissipotion Rating 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case tereerature of 25° C unless otherwise specified 

Nin. Max. 
DC Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma - 0  5  

With base open (Sustaining 
voltage), dc collector 
ma. = 50, dc base ma. = 0. . 

DC Base-to-Emitter Voltage for 
dc collector-to-emitter 
volts = 4, dc collector 
ma - 100  

DC Collector-Cutoff Current 
for dc collector volts 
. 30, dc emitter ma. . 0, 
case temperature = 

25° C  
150° C   

DC Emitter-Cutoff Current for 
dc emitter volts = 6, 
dc collector ma. - 0   

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts = 4, dc collector ma. 
- 100  hFE 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. = 100, dc 
base ma. - 10  Rs 

Thermal Resistance: RT 
Junction-to-case   
Junction-to- free air   

C The Collector- to- Emitter Sustaining Voltage ( eCE0(sus)) with the hose 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device is equal to unity 
(vcoa = 1: voltage at which the product of alpha (a), at low voltage. 
times the multiplication factor (M) equals on 

VCEX 

•VCE03 
(sus) 

VBE 

Ice() 

EBO 

60 volts 

40 volts 

2 volts 

75 ya 
1000 ga 

25 ya 

20 80 

10 ohms 

- 35 °C/watt 
- 200 °C/watt 

RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. 
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2N1700 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage tothe 

transistor. 

The flexible leads of this transistor areusually soldered 

to tk.e circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 
the soldering operation may crack the glass seals of the leads 

and damage the transistor. 

It isto be noted that the caseof this transistor operates 

atthe collector voltage. Consideration, therefore, should be 
given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

RATING CHART 
  _ 

4 

i 
k 

_ 

"  

ir  

iFD 

-F 

1± , 

200 -100 -50 0 50 100 150 
CASE TEMPERATURE—% 

92CS-11019 

. RADIO CORPORATION OF AMERICA 
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JEDEC No.T0-5 

.370" MAX. 
.290" MIN . 

DIA. 

.335" MAX. 

.290" MIN. 
DIA. 

.100" 
MIN. 

(NOTE 1)  

.009" TO j 
.125" 

CONTOUR IS 
OPTIONAL 

IN THIS ZONE 

LEAD 
INSULATING --. 
EYELETS 

EMITTER-... 

INDEX 
TAB 

.031" 
t.003" 

on 
.200"3.0i0" 

.029"MIN. 

90* 

.260"MAX. 
.200"MIN. 

1 CASE SEAT 
MIN. 

3 LEADS 

.017" f-001""e DIA 
-.  

(NOTE 2) 

-BASE 

COL LECTOR 
(INTERNALLY 
CONNECTED 
TO CASE) 

92CS-10429R1 

NOTE I: THE DIAMETER IN THIS ZONE IS CONTROLLED FOR 

AUTOMATIC HANDLING. THE TOTAL VARIATION IN ACTUAL 
DIAMETER FROM THE TRUE DIAMETER, DUE TO TAPER AND OUT 

OR ROUND WITHIN THIS ZONE, WILL NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEM> DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" ANO 1.5", A MAXImUM DIAMETER OF 0.021" IS HELD. OUT-

SIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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Power Transistor 

• 

• 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

For  Industrial Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  770" 
Maximum Seated Length  0  330" 
Maximum Diameter  0  650" 
Dimensional Outline   JEDEC No.T0-8 
Case  Metal 
Seals  Hermetic 
Terminal Diagram: 

e Pin 1 - Emitter 

Pin 2- Rase 

• 

• 

• 

BOTTOM VIEW 

Pin 3-Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, znverter, 
chopper, voltage- and current- regulator, dc-
andservo-amplzfier, andrelay-actuatznecircuits 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
W:a emitter-to-base reverse biased 

(DC emitter-to-base volts . 1.5). 60 max. volts 
With base open ( Sustaining voltage)°. . 40 max. volts 

EMITTER-TO-BASE VOLTAGE   6 max. volts 
COLLECTOR CURRENT   2.5 max. amp 
BASE CURRENT  1 max. amp 
TRANS STOR DISSIPATION:b 

At case temperature of 25° C or below . 25 max. watts 
CASE-TEMPERATURE RANGE: 

Operating and storage   -65 to+175 °C 
PIN TEMPERATURE: 

1/16" ± 1/32" from case 
for 10 seconds maximum  235 max. °C 

Characteristics: 

At case temperature of 25° C 

Alpha-Cutoff Frequency ( fat) ) for dc 
collector-to-base volts o 28, dc 
collector ma. - 5   1 Mc 

Collector-to-Base Capacitarce (Cob) 
wit'i dc collector-to-base volts . 40. 175 mgf 

Thermal Time Constant (Ti )   10 msec 

RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. J. 
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The Collector-to-Emitter Sustaining Voltage ( VC ¿( s with the base 
open is that value of voltage which remains relatibely constant over a 
wide rangeof collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity (Yaw = 1.; 
voltage at which the product of alpha (a), at low voltage, times she 
multiplication factor (M) equals unity). 

etttinogn.Chaft and also transistor -Dissipation Rating 
Chart in General 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and 
case temperature of 250 Cunless otherwise specified 

Min. Max. 

• 

• 
DC Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts . 1.5, dc collector 
ma. . 0.75   VCEX BO _ volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base ma. o 0 • . VCE0a 40 - volts • (Sus, 

DC Base-to-Emitter Voltage for 
dc collector-to-emitter 
volts o 4, dc collector 
ma. - 300  

DC Collector-Cutoff Current 
for dc collector volts = 30, 
dc emitter ma. o 0, case 
temperature = 

25° C  - 100 ma 
150° C   - 1500 ma 

DC Emitter-Cutoff Current for 
dc emitter volts o 6, dc 
emitter ma. - 0  IEBO - 50 ma 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts o 4, dc collector 
ma - 300  hFE 20 80 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. = 300, dc 
base ma. = 30  Rs 

Thermal Resistance: RT 
Junction-to-case   
Junction-to-free air   

a 

VBE 

ICB0 

- 3 volts 

- 5 ohms 

- 7 °C/watt 
- 100 °C/watt 

The Callector-to-Emitter Sustaining Voltage ( vCE0(sus)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity (Yam • 1; 
voltage at which the product of alpha (a), at low voltage, times the 
mult)plication factor ( N) equals unity). 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. (RIA) 
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Electrical connection can be made to the collector, base, 

and emitter pins by means of clips or by soldering directly 

to the pins. Soldering of connections to the pins may be 
made close to the pin seals provided care is taken to conduct 
excessive heat away from the pin seal, otherwise the heat of 
the soldering operation will crack the glass seals of the pins 
and damage the transistor. 

Under no circumstances should the case be soldered to the 
neat sink because the heat of the soldering operation will 
permanently damage the transistor. 

It is important that this transistor be securely fastened 
to a heat sink. A mounting clamp is provided for this purpose. 

The chassis ( heat sink) may be connected either to the 
positive or negative terminalofthe voltage supply. In appli— 

cations where the chassis is connected to the negative terminal 
of the voltage supply, ¡ twill be necessary to use an anodized— 
aluminum insulator having high thermal conductivity, or a 

0.002» mica insulator between the transistor case and the 
chassis. The insulator should extend beyond the mounting 

clamp ( See Suggested Mounting Arrangement). An aluminum 
washer should be drilled or punched to provide the two mount— 

ing holes, and the clearance holes for the collector, emitter, 
and base pins. The burrs should then be removed from the 

washer and the washer finally anodized. To insure that the 

anodized insulating layer is not destroyed during mounting, 
it will also be necessary to remove the burrs from the holes 
in the chassis. Furthermore, to prevent a short circuit 
between the mounting bolt and the chassis, it is important 
that an insulating washer be used between the bolt and 
the chassis. 

It isto be noted that the case of this transistor operates 

at the collector voltage. Consideration therefore, should be 
given to the possibility of shock hazard if the case of this 
transistor is to operate at a voltage appreciably above or 
below ground potential. In such cases, suitable precautionary 
measures should be taken. 

RADIO CORPORATION OF AMERICA DATA 2 
Semiconductor & Materiels &Wien Somerville, N. J. 4-61 
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JEDEC No. TO-8 

 .600"t.050" 
DIA. 

.484"± .040,1" r- DIA. 

.115 .30ce 
max.  ±e3o" 

1  

.400" 
t.oao" 

PIN 
INSULATING .141" 
EYELETS ±.005" 

.141"t.005" 

BASE 

141"±.005" 
COLLECTOR 
(CONNECTED 
To CASE) 

EMITTER 
3 PINS 

.030" t.003" 
DIA. 

92CS-9963R2 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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SUGGESTED MOUNTING ARRANGEMENT 

6-32 SCREW 

NOTE I 

FLAT 
METAL 
WASHER 

LOCK 
WASHER 

TYPE 

6-32 
NUT 

INSULATING 
WASHER 

METAL 
MOUNTING CLAMP 

CHASSIS 

92CS-10894 

NOTE I: 0.002" MICA INSULATOR OR ANODIZED ALUMINUM 

INSULATOR ( DRILLED, OR PUNCHED WITH BURRS REMOVED). 

NOTE 2: REMOVE BURRS FROM CHASSIS HOLES. 

RATING CHART 
.... 

O -50 0 50 lO 150 
CASE TEMPERATURE- Cc 

200 

92C5- 11014 

111)Lei RADIO CORPORATION OF AMERICA DATA 3 
irik Semiconductor & Materials Division Somerville, N. J. 4-61 
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MOUNTING CLAMP 

EuPPlied with Each Transistor 

4 SLOTS 
EQUALLY 
SPACED 

.141" R. 

.147" DIA. 
2 HOLES 

.125" R. 

.055" 
tee2" 

Iii ii 

.040" 

.960"  
0.002" 

805" 
+.005" 
-eoo 
DIA. 

.400" 

BREAK 
EDGE 

.492" 
+ .0 0005" 
- 0" 

DIA. 

.027" 

.750" 

.375" 

45" 

.054" 
+.004" 
-.000" 

.008" R. MAX. 

92CM-I0890 

• 

• 

RADIO CORPORATION OF AMERICA 
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2N1702  

Power Transistor 
SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For  Industrial Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  865" 
Maximum Seated Length  0  390" 
Maximum Length of Mounting Flange  1  550" 
Maximum Width of Mounting Flange  1  015" 
Case  Metal 
Mounting Flange   Metal 
Seals  Hermetic 
Socket Loranger Mfg. Corp. No.2149, or equivalent 
Terninal Diagram ( See Dimensional Outline): 

E - Emitter 

8- ease 

MOUNTING FLANGE-
Collector, 
Case 

INDUSTRIAL SERVICE 

Such as on dc- to-dc converter, inverte,, 
chopper, voltage- and current- regulator, dc-
and servo-amp/ifter, andretay-actuatinecircuits 

Maximum and Minimum Ratings, Absolute-Noxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter-to-base volts = 1.5). . . . 60 max. volts 

With base open ( Sustaining voltage) b. . . 40 max. volts 
EMITTER-TO-BASE VOLTAGE   6 max. volts 
COLLECTOR CURRENT   5 max. amp 
BASE CURRENT  2.5 max. amp 
TRANSISTOR DISSIPATION:b 

At mounting-flange temperature of 
25° C or below. . . . .   75 max. watts 

MOUNTING-FLANGE TEMPERATURE RANGE: 
Operating and storage   -65 to +200 °C 

Characteristics: 

At mounting-flange temPerature of 25° 

Alpha-Cutoff Frequency (rab) 
with dc collector-to-base volts 
= 28, dc collector ma = 5  1 Mc 

Collector-to-Base Capacitance (Cob) 
with dc collector-to-base volts = 40  200 pf 

Thermal Time Constant (1-1)   12 msec 

o RADIO CORPORATION OF AMERICA 
Semiconductor d Materials Division Somerville, N. J. 
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a The Collector- to-Emitter Sustaining Voltage lYGEOisus) ) wi th the base 
open is that value of voltage which remains relatively constant over a 
wide rangeof collector currents, and approximates the collector volzage 
at which the effective alpha of the device is equal to unity ( cam 1: 
voltage at which the product of alpha ( a), at low voltage, times the 
multiplication factor ( 4) equals unity). 

See accompanying Rating Chart and also fransistor-Dissipotion Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and mounting-

flange temperature of 25 ° C unless otherwise specified 

Min. Max. 

DC Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 

• 
ma. . 1   VCEX 60 volts 

With base open ( Sustaining 

, 100, dc base ma. - 0  • voltage), dc collector ma. 
VCF0 à 40 volts 

(sus) 
DC Base-to-Emitter Voltage for 

dc collector-to-emitter volts 
= 4, dc collector ma. = 800 . . V BE 4 volts 

DC Collector-Cutoff Current ICDO 
for dc collector volts . 
30, dc emitter ma. = 0, 
mounting- flange temperature = 

25° C   - 200 ma 
150° C  - 2000 Ma 

DC Emitter-Cutoff Current for dc 
emitter volts = 6, dc 
collector ma. - 0   EDO - 100 Ma 

DC Current Transfer Ratio 
for dc collector-to-emitter 
volts = 4, dc collector 
ma. o 800   hEE 1.5 60 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. = 800, 
dc base ma - 80  RS 4 ohms 

Thermal Resistance: 
a  Junction-to-mounting-flange . . 2.33 °C/watt 

The Collector- to-Emitter Sustaining voltage ( VCE0(slis)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity ( Tam = 1: 
voltage at which the product of alpha (a). at low voltage, times toe 
multiplication factor ( M) equals unity). 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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• 

• 

• 

This transistor utilizes the Loranger Mfg. Corp. socket 

No.2149, or equivalent. Electrical connection can also be 

made to the base and emitter pins by soldering directly to 

the pins. Soldering of connections to the pins may be made 

close to the pin seals provided care is taken to conduct 

excessive heat away from the pin seal, otherwise the heat of 

the soldering operation willcrack the glass seals of the pins 

and damage the transistor. 

Under no circumstances should the mounting flange be 

soldered to tse heat sink because the heat of the soldering 

operation will permanently damage the transistor. 

It is important that the mounting flange which serves as 

the collector terminal be securely fastened to a heat sink. 

Depending on the application, the chassis ( heat sink/ may be 

connected either to the positive or negative terminal of the 

voltage supply. 

In applications where the chassis is connected to the 

negative terminal of the voltage supply, it will be necessary 

to use an anodized—aluminum insulator having high thermal 

conductivity, or a 0.002" mica insulator between the mounting 

flange and the chassis. An aluminum washer should be drilled 

or punched to provide the twommunting holes, and the clearance 

holes for the emitter and base pins. The burrs should then 

be removed from the washer and the washer finally anodized. 

To insure that the anodized insulating layer is not destroyed 

during mounting, itwill also be necessary to remove the burrs 

from the holes in the chassis. Furthermore, to prevent a 

short circuit between the mounting bolt and the chassis, it is 

important that an insulating washer be used between the bolt 

and the chassis ( See Suggested Nounttng Arrangement). 

It isto be noted that the case of this transistor operates 

at thecollector voltage. Consideration, therefore, should be 

given to the possibility of shock hazard, if the case of this 

transistor is to operate at a voltage appreciably above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 
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t 
.330,= 
.390" 

.425'-
.475" 

PIN-
INSULATING 
EYELETS 

.4202 

.440 

BASE 

.2052 

.225" 

MOUNTING FLANGE 
(COLLECTOR) 

6-32 
SCREW 

NOTE I 

1.515"-1.550"-> 

.755"-.785" 
[MA. 

.105"-.125" 

2 PINS 
.039"-.043" 

DIA. 

1.180' - 1.195" 

.655" -475" 4-

EMITTER 

SUGGESTED MOUNTING ARRANGEMENT 

SPRING-TYPE 
LOCK WASHER 

LUG AND 
CONNECTING 

WIRE 

INSULATING 
WASHER 

6-32 
NUT 

.99e-
1.015" 

2 HOLES 
.152"-.160" 

DIA. 

92C5-10504RI 

MOUNTING FLANGE 
COLLECTOR 

CHASSIS 
HEAT SINK 

92C5-10549RI 

MOTE I: 0.002° MICA INSULATOR OR ANODIZED-ALUMINUM INSU-

LATOR (DRILLED, OR PUNCHED WITH BURRS REMOVED). 

MOTE 2: REMOVE BURRS FROM CHASSIS HOLES. 

RADIO CORPORATION OF AMERICA 
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RATING CHART 

• 

-100 -50 0 50 100 150 200 

MOUNTING- FLANGE—TEMPERATURE— C C 

92CS-11015 
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2N1703  

Power Transistor 
SILICON N-P- N DIFFUSED-JUNCTION TYPE 

For Industrial Applications 

GENERAL DATA 
Mechanical: 

Operating Position  Any 
Maximum Overall Length  1  230" 
Maximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

CENTER 
STUD 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, inverter, 
chaPPer, voltage- and current- regulator, dc-
andservo-amplifter, andrelay-actuatingcircuits 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With emitter-to-base reverse biased 
(DC emitter- to-base volts = 1.51. . 60 max. volts 

With base open ( Sustaining voltagel'. 40 max. volts 
EMITTER-TO-BASE VOLTAGE   6 max. volts 
COLLECTOR CURRENT   5 max. amp 
BASE CURRENT  2.5 max. amp 
TRANSISTOR DISSIPATION:b 

At case temperature of 25° C or below . 75 max. watts 
CASE-TEMPERATURE RANGE: 

Op,rating and storage   -65 to +200 °C 

Characteristics: 

At case temperature of 250 C 

Alpha-Cutoff Frequency ( fob ) 
wih dc collector-to base volts 
= 28, dc collector ma. - 5  1 Mc 

Coll-ctor-to-Base Capacitance (Cob ) 
with dc collector-to-base volts r 40. 200 ele 

Thermal Time Constant (TI)  12 msec 

e RADIO CORPORATION OF AMERICA 
ire Semiconductor & Materials Division Somerville, N. J. 
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2N1703 

a The Collector- to- Emitter Sustaining Voltage Iorrni3O,0 with the base 
open is that value of voltage which remains relltiVayconstant over a 
wide rance of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity ( Yam = 
voltage at which the product of alpha la). at low voltage, times the 
multiplication factor (10) equals unity. 

See accompanying Rating Chart and also fransistor-Dissipation Rating 
Chart in General Section. 

ELECTRICAL CHARACTERISTICS 

Voltage values are pven wtth respect to base and 

case temPerature of 25° C unless otherwise specifted 

Nin. Max. 

DC Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. - 1 VcEx 60 

With base open (Sustaining 
voltage), dc collector ma. 
= 100, dc base ma = 0  VCE04 40 

(sus) 
DC Base-to-Emitter Voltage for 

dc collector-to-emitter volts 
. 4, dc collector ma. = 800. . • • V BE 4 volts 

DC Collector-Cutoff Current 
for dc collector volts = 30, 
dc emitter ma. = 0, case 
temperature = 

259 C  - 200 ma 
150° C   - 2000 ma 

DC Emitter-Cutoff Current for dc 
emitter volts = 6, dc 
collector ma. - 0  1E80 100 ma 

DC Current Transfer Ratio for dc 
collector-to-emitter volts = 4, 
dc collector ma - 800   hFE 15 60 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. = 800, 
dc base ma. - 80   Rs 4 ohms 

Thermal Resistance: 
Junction-to-case   2.33 °C/Watt 

The Collector- to- Emitter Sustaining Voltage tvC(0(sus?) with the base 
open is that value of voltage which remains relative y constant over 
a wide range of collector currents, and approximates the collector 
voltage at which the effective alpha of the device Is equal to unity 
(Vam . 1; voltage at which the product of alpha 40. at low voltage. 
timen the multiplication factor In) equals unity. 

• 

• 
volts 

volts 1110 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

• 

e 

• 
0 RADIO CORPORATION OF AMERICA 
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Electrical connection can be made to the base and emitter 

terminals by means of clips or by soldering directly to the 

terminals. When soldering connections are made to the termi-
nals, care should be taken to conduct excessive heat away 

from the terminal seals, otherwise the heat of the soldering 

operation will crack the glass seals of the terminals and 

damage the transistor. 

This transistor is provided with a single-ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ( See accompanying SuggestedNountIng Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective terminals. 

It isto be noted that the caseof this transistor operates 

at the collector voltage. Becauseof the possibility of shock 
hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

RATING CHART 

-50 0 50 100 150 
CASE TEMPERATURE—% 

200 

92CS-11016 
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JEDEC No.70-36 

520 'MAX. 

44 
.375" MIN. 
.500"MAX. 

MOUNTING STUD 
*10-32 NF-2A THD. 

.610" MIN. 

.710"MAX. 

.140" MAX. -1.1 

.345"R. 

INSULATING 
EYELETS 

k-

SUGGESTED MOUNTING ARRANGEMENT 

INSULATING 
BUSHING 

MICA INSULATOR 

METAL WASHER 

LUG AND 
CONNECTING 

WIRE 

LOCK NUT _____ u' 

10-32 

.312"MAX. 

INDEX PIN OF 
INSULATING 
MATERIAL 

.140" DIA. MAX. 

EMIT TER 

COLLECTOR 
(CONNECTED 
TO CASE) 

BASE 

92CM-10612RI 

MICA INSULATOR 
.002" -.003 THICK 

\CHASSIS (1-IEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS-10624R1 
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Transistor 

SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For Switching Applications in 
Industrial and Military Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  080" 
Maximm Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-46 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
fenimum length 0  500" 
Orientation and diameter  See Dimensional Outline 

Termiral Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Abso/ute-Maxtmum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open. . ...... 

COLLECTOR-TO-EMITTER VOLTAGE: 
With external resistance between 
base and emitter ( ohms) 
= 1000, load resistance 
(ohms) - 100   

EMITUR-TO-BASE VOLTAGE: 
With collector open  

COLLECTOR CURRENT  
TRANSISTOR DISSIPATION:a 

At case temperatureb of 25° C 
or below   

At free-air temperature of 25° C 
or below   

TEMPERATURE RANGE: 
Storage  
Operating  

LEAD TEMPERATURE:a 
For 10 seconds maximum   

a Sem accompanying Rating Chart. 

VcB0 

VCERL 

VEDO 

IC 

25 max. volts 

20 max. volts 

3 max. volts 
0.2 max. amp 

1 max. watt 

0.3 max. watt 

-65 to +300 °C 
-65 to +175 °C 

235 max. °C 

RADIO CORPORATION OF AMERICA 
Semiconductor 8 Materials Division Somerville, N. J. 
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2N1708 

Measured at center of seating plane. 
Measured the ± 1/32' down from seating plane. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and free-
air temperature of 25° C unless otherwise specified 

Max. Max. 

DC Collector Breakdown Voltage 
for dc collector ma. = 0.1, 
emitter ma - 0  HVCB0 25 - volts 111› 

DC Emitter Breakdown Voltage 
for dc emitter ma. = 0.1, 

BVEB0 3 _ volts collector ma - 0  
Collector-to-Emitter Latch-
ing Voltaged for external 
resistance between base and 
emitter ( ohms) = 1000, • 
load resistance ( ohms) 
- 100  VCERL 20 - volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= 10, dc base ma. = 1  VBE(sati 0.7 0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage: VcEisatl 
With dc collector ma. = 10, 

dc base ma - 1  - 0.22 volt 
With dc collector ma. = 50, 

dc base ma - 5  - 0.35 volt 
DC Collector-Cutoff Current for ' KO 
dc collector volts = 15, 
emitter ma. = 0, free-air 
temperature = 
25° C  - 0.025 pa 
150° C   - 15 1...a 

DC Collector Current for base-
to-emitter forward bias volts 
= 0.35, dc collector- to-
emitter volts = 10, free-air 
temperature = 100° C   ICEX 15 pa 

-.-Collector-to-Base Capacitance 
for dc collector volts = 10, 

, emitter ma. = 0, frequency 
(kc) = 140   Cob - 6 pf e 

DC Current Transfer Ratio for dc 
collector to emitter volts = 
1, dc collector ma. = 10 . . . hFE 20 

Small-Signal Current Transfer 
Ratio for dc collector-fr.).-
emitter volts = 10, dc 
collector ma. = 10, frequency 
(Mc) = 100   hfe 2 • 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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2N1708 

Storage Timee for dc collector 
supply volts = 10, collector 
resistance ( ohms) = 1000, 
turn-on and turn-off dc base 
ma. = 10 each, dc collector 
ma. - 10  ts - 25 nsec 

Turn-On Time ( Delay time + rise 
time) for dc collector supply 
Volts = 3, turn-on dc base ma. 
= 3, turn-off dc base ma. . 1, 
dc collector ma. - 10   td+ tr - 40 nsec 

Turn-Off Time ( Storage time + 
fall-time) for dc collector 
supply volts . 3, turn-on dc 
base ma. = 3, turn-off dc 
base ma. = 1, dc collector 
ma. - 10  ts +tf 75 nsec 

d Pordescription of this test, write toCommercial Engineering, Semiconductor 
Materials Division, RCA, Somerville. New Jersey. 

e See accompanying Storage-fime-Neasurement Circuit. 
See accompanying furn-On-fine and furn-Off-fine Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power.on because 
high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 
of the soldering operation may crack the glass seals of the 
leads and damage the transistor. 

It is to be noted that the case of this transistor operates 
atthecollector voltage. Because of the possibility of shock 
hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre-
cautionary measures should be taken. 

.4- Indicates a Change. 
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STORAGE—TIME—MEASUREMENT CIRCUIT 

890 
(NOTE 4) 

A 

0.1 ,af 500 
OHMS 

0 
VN 

(NOTE 2) 
0 

0.00251 

§ 68 
OHMS 

500 
OHMS 

3 

OHMS 

VNB.Hv ( NOTE 0 

î  

91 
OHMS 

o 
0.0025 Vote 
et (NOTE 3) 

o 

Vcc•IOV (NOTE It - 

92CS—H226R2 

Q: Transistor type 2NI708 

NOTE I: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25-µf DECOUPLING CAPACITORS ACROSS 

THE POWER-SUPPLY TERMINALS FOR Vcc AND VBQ. 

NOTE 2: INPUT VOLTAGE ( VIN) OBTAINED FROM MERCURY-RELAY-

TYPEPULSEGENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. 

NOTE 3: THE ASSOCIATED INPUT AND OUTPUTWAVEFORMS SHOWN 

SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 

HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

NOTE 4: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 

VOLTAGE ( VA). 
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Transistor 

SILICON DOUBLE- DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For Switching Applications in 
Industrial and Military Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximm Length ( Excluding flexible leads)  0  080" 
Maximm Diameter  0  230" 
Dimen.,,ional Outline  JEDEC No.1-0-46 
Case  Metal 
Seals  Hermetic 
Leads. Flexible   3 
Min'mum length 0  500" 
Orientation and diameter. . . . . . See Dimensional Outline 

Terminal Diagram: BCTTOM VIEW 

Lead 1- Emitter Lead 3-Collector, 
Lead 2- Base Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute -Maximum Values: 

COLLECTOR-TO- BASE VOLTAGE: 
With emitter open   25 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With external resistor (ohms) = 10 
between base and emitter  20 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   3 max. volts 

COLLECTOR CURRENT   0.2 max. amp 
TRANSISTOR DISSIPATION:a 

At case temperatureb of 25° C or below. • 1 max. watt 
At free-air temperature of 25°Cor below • 0.3 max. watt 

TEMPERATURE RANGE: 
Storage   -65 to +300 °C 
Operating   -65 to+175 °C 

LEAD TEMPERATURE:a 
For 10 seconds maximum  235 max. °C 

See accompanying Rating Chart. 

b Measured at center of seating plane. 

c measured 1/16 t 1/32' down from seating glare. 

e RADIO CORPORATION OF AMERICA 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and free— 
air temperature of 25 0 C unlese otherwise specified. 

Min. Max. • 
DC Collector Breakdown Voltage 

for dc collector ma. a 0.1, 
emitter ma. - 0  BV C80 25 volts 

DC Collector-to-Emitter Break-
down Voltage for dc collector 

emitter resistor ( ohms) o 10 BVcER 20 volts • ma. = 50, external base-to-

DC Emitter Breakdown Voltage 
for dc emitter ma. = 0.1, 
collector ma. - 0  BVER° 3 volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= 10, dc base ma. = 1  VBE isati 0.7 0.9 volt 

DC Collector-to-Emitter  • 
Saturation Voltage: VcEisati 
With dc collector ma. = 10, 

dc base ma. - 1  0.22 volt 
With dc collector ma. = 50, 

dc base ma. - 5  0.35 volt 
DC Collector-Cutoff Current for IRco 

dc collector volts = 15, 
emitter ma. = 0, free-air 
temperature = 
25° C  - 0.025 aa 
150° C   15 ma 

DC Collector Current for base-
to-emitter forward bias volts 
= 0.35, dc collector-to-
emitter volts = 10, free-air 
temperature = 100° C   IcEx 15 ma 

Collector-to-Base Capac'tance 
for dc collector volts = 10, 
emitter ma. = 0, frequency 
(kc) = 140   Cob 6 1.q.cf 

Small-Signal Current Transfer 
Ratio for dc collector-to-
emitter volts = 10, dc 
collector ma. . 10, frequency 
(Mc) = 100   hfe 2 

DC Current Transfer Ratio for dc 
collector to emitter volts = 
1, dc collector ma. = 10 . . • hFE 20 

Storage Timed for dc collector 
supply volts = 10, collector 
resistor ( ohms) = 1000, " turn-
on" and " turn-off" base ma. 
= 10 each, dc collector ma. 
- 10   ts 25 mmsec 

d See accompanying Storage-fittegleasuresent Circuit. 

• 
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0.1 µf 

o 
VN 

(NOTE 2) 
o 

0.002511  
»f 

500 
OHMS 

2N1708  

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

nigh transient currents may cause permanent damage to the 

transistor. 

Tse flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 

leads and damage the transistor. 

It is to be noted that the case of this transistor operates 
at the collector voltage. Becauseof the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

STORAGE-TIME-MEASUREMENT CIRCUIT 

890 
(NOTE 4) YPE 2TNa08 OHMS 
A —'VV\e— •  

500 
OHMS , 

§ 68 
OHMS + - 

10 µf 

VBB.HV ( NOTE 0 

91 
OHMS 

I 0.0025 
»f 

—)1 + 

10 k‘f 

Vcc.10V (NOTE 0 

o 
VOUT 

(NOTE 3) 
0 

92CS--11226 

NOTE I: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25-bof DECOUPLING CAPACITORS ACROSS 

THE POWER-SUPPLY TERMINALS FOR Vcc AND V66. 

NOTE 2: INPUT VOLTAGE IVI N I OBTAINED FROM MERCURY-RELAY-

TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCEOF 50 OHMS. 

NOTE 3: THE ASSOCIATED INPUT AND OUTPUT WAVEFORMS SHOWN 

BELOW SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCIL-

LOSCOPE HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

NOTE 4: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 

VOLTAGE VA'. 
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ASSOCIATED WAVE FORMS 

PULSE 
GENERATOR 
VOLTAGE 

(Vi.) 

REFERENCE 
PULSE 

VOLTAGE 
(VA) 

10 V 

  TIME 

RISE TIME < 1 mµSEC 
PULSE DURATION .≥ 300 mi.‘ SEC 
DUTY FACTOR < 0.02 

INPUT WAVE FORM 

 a. TIME 

+6 V 

O 

4 V 

REFERENCE WAVE FORM OBSERVED 
AT POINT "A" /N STORAGE— TIME— 

MEASUREMENT CIRCUIT 

OUTPUT 
VOLTAGE 

(VOUT) 

k— 

 I- % 
OUTPUT WAVE FORM 

TIME 

92CS-11224 
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JEDEC No.70-46 

.230 MAX. 

.209" MIN. 

.195"MAx. 

.178" MIN. 
DIA. I, .040" MAX.1 

r  :008600: MMIANX.. 
e PLANE 
,-- SEATING 

17--  lulL t 

INDEX 
TAB 

(NOTE 3) 

45" 

.500" 3 LEADS 

MIN. [i .012" MIN. "019" MAX" DIA. 

-1 

rçi.,A,/,-INSULATION 

'\ 4  

\.›.e 
.046" MAX.  
.036" MIN. 

(NOTE I) 

\'.›.050.' J00" 
(NOTE 2) 

t 

(NOTE 4) 
92CS-11225 

NOTE THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD, A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS 

NOT CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE 0.230" MAXIMUM DIAMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS NOT USED, MEASUREMENT WILL BE MADE 
AT SEATING PLANE. 

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY. 

MOTE 4: TAB LENGTH TO BE 0.028" MINIMUM - 0.048" MAXIMUM 
AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" FROM 

DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
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RATING CHART 
----CASE TEMPERATURE, MEASURED AT 

OF SEATING PLANE 
--FREE -AIR TEMPERATURE 

—100 —50 0 50 100 
TEMPERATURE---SC 

200 

711 

92CS-11223 
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ASSOCIATED WAVE FORMS 

PULSE 
GENERATOR 
VOLTAGE 
(VW 

REFERENCE 
PULSE 

VOLTAGE 

10 V 

 • TIME 

RISE TIME < I mp.SEC 
PULSE DURATION ≥ 300mµSEC 
DUTY FACTOR < 0.02 

INPUT WAVE FORM 

TIME 

+6 V 

O 

4 V 

REFERENCE WAVE FORM OBSERVED 
AT POINT "A" IN STORAGE— TIME— 

MEASUREMENT CIRCUIT 

OUTPUT 
VOLTAGE 
(VOUT) 

OUTPUT WAVE FORM 

 > TIME 

92C5-11224 

• RADIO CORPORATION OF AMERICA 
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TURN—ON—TIME AND TURN—OFF—TIME MEASUREMENT CIRCUIT 

3900 
OHMS 

220 1000 
OHMS 

3 
0.1µf VOUT 

OHMS 

50 

92OS 392RI 

Q: Transistor type 2NI708 

NOTE I: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25-gf DECOUPLING CAPACITORS ACROSS 
THE POWER-SUPPLY TERMINALS FOR Vcc AND V88. 

NOTE 2: INPUT VOLTAGE IVIN) OBTAINED FROM MERCURY-RELAY 
TYPE PULSE GENERATOR HAVING ANOUTPUT IMPEDANCEOF50 OHMS. 

NOTE 3: INPUT AND OUTPUT WAVEFORMS, SHOWN ON NEXT PAGE, 

SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 
HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

NOTE 4: ALL RESISTANCE VALUES HAVE ± I% TOLERANCE. 

RADIO CORPORATION OF AMERICA 
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ASSOCIATED WAVE FORMS 

° - 10% 
1 

V1N I 

-10% I_ 

INPUT WAVE FORMS 

toff ton 

VIN = + 16V 
VBB - 1.9V 

90 % - 

141— too --101 

Your VouT 

NOTE 3 

VIN = - 16V 
VBB = + 12V 

OUTPUT WAVE FORMS 

92CS - 11393 
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2N1708 

JEDEC No.T0-46 

-1 .230" MAX. 1.- 
.2109"MIN. 

MA. 

.178" MIN. 
MA. 

7 „ow MIN. 

-1 F050" 

.,./>4Ki,A,/,-- INSULATION 

\  

TAB \‘..050" .100" 
(NOTE 3) T- - /Y .., (NOTE 2) 

45" 

.046" MAX.  11\ 

.036" MIN. 

.080" MAX. 

.060" MIN. 

3 LEADS 

.019" MAX. DIA 
.012" MIN 
(NOTE 1) 

i-SEATING 
ic PLANE 

(NOTE 4) 
92CS-11225 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25"TOTHE END OF THE LEAD, A MAXIMUM DIAMETER OF 0.021. 

IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS 

NOT CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 
OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE 0.230" MAXIMUM DIAMETER MEASURED WITH A SUITABLE 
GAUGE. WHEN GAUGE IS NOT USED, MEASUREMENT WILL BE MADE 

AT SEATING PLANE. 

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM - 0.048" MAXIMUM 

AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" FROM 

DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
Semiconductor gi Materials Division Somerville, N. J. 
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2N1708 
TYPICAL DC BASE-TO-EMITIIR 

SATURATION-VOLTAGE CHARACTERISTIC 

1.5 
o 

41-
(04 

cn 
wIu   1 
1- CO 
> 

I I-
0 -1 
1-0 
1 > 

co 05 

o 
o 

u. 
COMMON—EMITTER CIRCUIT, BASE INPUT. 
JUNCTION TEMPERATURE (T,J)=25"C 

COLLECTOR CURRENT (Ic).10 X BASE CURRENT (/B) 

BRIMS 
BZ•MM 

•••••••• 

o 50 100 150 

COLLECTOR MILLIAMPERES (Ic) 

200 

92CS—I1378 

TYPICAL DC CURRENT-TRANSFER-
RATIO CHARACTERISTICS 

COMMON—EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR—TO—EMITTER VOLTS (VcE)=I 

55 

50 

u- • 30 

• 25 

1— 20 
Itt 

oc 15 
gr 

• 10 

o 
5 

O 

ioo 

JUNCTION TEMPERATURE  (Tj) . — 5 c, • c 

.4 .8 11.2 1.6 4 6 8 10 2 16 40 60 80 120160 
0.2 2 20 200 

COLLECTOR MILLIAMPERES (IC) 

92C5—I1391 

RADIO CORPORATION OF AMERICA 0 
Semiconductor & Materials Division Somerville, N. J. 



2N1708 
TYPICAL STORAGE-TIME AND 
FALL-TIME CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

COMMON- EMITTER CIRCUIT, BASE INPUT. ip-.„ -4- 
COLLECTOR MILLIAMPERES ac).10 
JUNCTION TEMPERATURE ( T,J)=.25. C - iJ  ., 

TURN - ON BASE MILLIAMPERES tied = I f - I 

-t• 1E- ±- -z-JE-_ r,  
,  _• 125 

,-

EFFNE-.i.4  
• 1 ' ITL  
  tri i- tri - ' iiii Fri i i 20 

3 "¡I 

: 

;_ 1141 : 

r'  t-i  
0 02 0.4 0.6 0.8 

TURN-OFF BASE MILLIAMPERES 142 ) 

o 

5 

O 
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2N1708 

TYPICAL STORAGE-TIME CHARACTERISTIC 
 COMMON-EMITTER CIRCUIT, BASE INPUT 

COLLECTOR MILLIAMPERES (Ic)•I0 
TURN-ON BASE MILLIAMPERES (IBI)=K) 

TURN-OFF BASE MILLIAMPERES (IB2)-10 

50 100 150 

JUNCTION TEMPERATURE ( T,J)--*C 

92CS-11385 

TYPICAL DELAY-TIME AND RISE-
TIME CHARACTERISTICS 

COMMON—EMITTER CIRCUIT, BASE INPUT 
COLLECTOR MILLIAMPERES ( ICI-10 
JUNCTION TEMPERATURE (7,1)=25° C 

2 4 6 

TURN-ON BASE MILLIAMPERES (Igi) 

92C5-11384 
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2N1708 
TYPICAL DELAY-TIME AND 

RISE-TIME CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT 

COLLECTOR MILLIAMPERES Io). 00 

JUNCTION TEMPERATURE (T,J)=25° C 

25 

o 

N   

1 

50 

40 

10 

O 

5 10 15 
TURN-ON BASE MILLIAMPERES I%) 

20 

92CS - 11389 
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2N1768 

Power Transistor 

SILICON N- P- N DIFFUSED-JUNCTION TYPE 

For Industrial Applications 

Mechanical: 

Operating Position  Any 
Maximum Length  See Dimensional Outline 
Maximum Diameter 0  460" 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Maximum length 1  525" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram ( See Dimenszonal Outline): 

STUD 

Lead 1- Emitter 

Lead 2- Base 

Lead 3 - Col ector, 
Case 

STUD- Collector, 
Case 

INDUSTRIAL SERVICE 

Such as in dc- to- dc converter, inverter, 
chopper, voltage- and current- regulator, dc-
and servo- amplifier, andrelay-actuatingcircuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). • 60 max. volts 
With base open ( Sustaining voltage)a. 40 max. volts 

EMITTER-TO-BASE VOLTAGE   12 max. volts 
COLLECTOR CURRENT   3 max. amp 
EMITTER CURRENT   -3.5 max. amp 
BASE CURRENT  1.5 max. amp 
TRANSISTOR DISSIPATION:b 

At case temperature of 25° Ca   40 max. watts 
At case temperature of 100° Ca  22.9 max. watts 

CASE-TEMPERATURE RANGE:a 
Operating and storage   -65to +200 oc 

LEAD TEMPERATURE:d 
For 10 seconds maximum  255 max. oc 

Characteristics: 

At case temPerature of 25° Ca 

Alpha-Cutoff Frequency ( fab) 
with dc collector-to-base volts 
= 28, dc collector ma. - 5  1.25 Mc 

0id1e11 RADIO CORPORATION OF AMERICA 
Ile Semiconductor & Materials Division Somerville, N. 1. 

DATA I 
6-61 



2N1768 
tank..  

Collector-to-Base Capacitance (Cob ) 
with dc collector-to-base volts = 40.   175 

Thermal Time Constant WO  lo mec e 
Typical Operation: 

In accompanyingtyPicalpower-switching 
circuit at case temperaturec of 250 C 

DC Supply Voltage (B2)  12 volts 
DC Base-Bias Voltage (61)   -8.5 volts 
"On" DC Collector Current   750 ma 
"Turn-On" Base Current (le i)  65 Ma 

"Turn-Off" Base Current ( 182)   -35 ma 
Generator Resistance  50 ohms 
Switching Time: 

Delay time ( td )   0.2 µsec 
Rise time (4)  1 µsec 
Storage time ( t,)   0.8 µsec 
Fall time (4)  1.1 µsec 

a The Col lector-to-Emi t ter Sustaining Voltage (VCEQ(sus)) wl th the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the col lector vol tage 
at which the effective alpha of the device is equal to unity ( Yam = 1; 
voltage at which the product of alpha ( a), at low voltage, times the 
multiplication factor ( m) equals eel ty). 

guticinomeeanneanlg sReacttiinogn.Chart and also fransistor-Dissipation Rating 

C Measured at any point on seating plane of pedestal. 
d Censured 1/16. 1/12= down from case. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with resPect to base and at 
case temPeraturec of 250 Cunless otherwise specified 

Nin. Max. 

• 

• 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts a. 1.5, dc collector 
ma. = 0.25  vCEX 60 _ volts Ill, 

With base open ( Sustaining 
voltage), dc collector 
ma. = 100, dc base ma.= O. V 40 CEOa - volts 

Base-to-Emitter Voltage for ( sus) 
dc collector-to-emitter 
volts = 4, dc collector 
ma. = 750   YBE _ 2.5 volts 411) 

Collector-Cutoff Current 'CB° 
for dc collector volts =30, 
dc emitter ma. = 0, case 
temperature° = 

25° C   - 15 µ.11 
150° C  - 750 µa 

Emitter-Cutoff Current for 
dc emitter volts = 12, dc 11, 
emitter ma - 0   'Eno _ 15 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. 5. 



2N1768  

DC Current Transfer Ratio 
for dc collector-to-emitter 

• volts = 4, dc collector 
ma. = 750   hFE 35 100 

DC Collector-to-Emitter 
Saturation Resistance for 
dc collector ma. = 750, dc 
base ma. - 40   Rs - 1 ohm 

Thermal Resistance: RT 

e Junction-to-case  - 4.375 °C/watt 
Junction-to-free air. . . _ 175 °C/watt 

e The Collector- to- Emitter Sustaining Voltage ( VsEn(sus)) with the base 
open Is that value of voltage which remains relallvely constant over a 
wide rangeof collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity ( Vas = I; 
voltage at which the product of alpha ( a). at low voltage, times the 
multiplication factor ( M) equals unity). 

Ill, e Measured at any point on seating plane of pedestal. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads ofthistrmnsistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

It lato be noted that thecase of this transistor operates 

at the collector voltage. Becauseof the possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential,suitable pre-

cautionary measures should be taken. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1768 

TYPICAL POWER- SWITCHING CIRCUIT 

INPUT 
FROM 
PULSE 

GENERATOR 

TB, 

2 

B2 

- + - 

I31: 8.5 volts 

82 : 12 volts 

Q: Transistor type 2NI768 

BASE 
CURRENT 

OUTPUT 
TO 

OSCILLO-
SCOPE 

92CS - 10427R1 

50 ohms, I watt 

R2 : 220 ohms, 1 watt 

R • 15.9 ohms, 2 watts 

ASSOCIATED WAVE FORMS 

INPUT WAVE FORM 

COLLECTOR 
CURRENT 

OUTPUT WAVE FORM 

TIME 

90% 

TIME 

tf 

" ON" CONDITION 

92CS — 10029 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility Is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license Is granted by implication or 
otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. J. 



2N1768 

.460" 
MAX. 

r..420" MAX. 

103" MAX 

• .410" 
MAX. 

IPEDESTAL 

e 
MOUNTING STUD 

•6-32NC-2A THD. 
3 LEADS 

.017" + •°°2. DIA 
• 

(SEE NOTE) 

.105" MAX. 

.0135"MAX.—>1 

.230" DIA. _H .210" 
MAX. 

MAX. 

.105 

BASE " MAX. 

LEAD INSULATING ---I COLLECTOR 
EYELETS CONNECTED TO 

CASE) 
92CS-10929RI 

.215" MAX. 

.025" 
MAX. 

1.525" 
MAX. 

EMITTER 

.105" 
MAX. 

NOIE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE BOTTOM OF THE CASE. 
BETWEEN 0.25" AND THE END OF THE LEAD, A MAXIMUM DIAMETER 
OF 0.021" IS HELD. OUTSIDE OF THESE ZONES, THE LEAD 

DrAmETER IS NOT CONTROLLED. 

Cip RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1768 

SUGGESTED MOUNTING ARRANGEMENT 

MICA INSULATOR 
.002—.003» THICK 

INSULATING 
BUSHING 

MICA INSULATOR --k‘Q) 

°METAL WASHER — 1.e.) 

otb TERMINAL 
LUG 

°LOCK NUT 
6-32 

INSULATING 
SLEEVING 

CHASSIS (HEAT SINK) 

92C5-10930 

& Supplied with each transistor. 

b Shakeproof Division, Illinois Tool Works, 

Cat. No.2102-6. 

RADIO CORPORATION OF AMERICA 
Semiconductor 8. Materials Division Somerville, N. J. 



2N1768 

RATING CHART 

—50 0 50 100 150 200 
CASE TEMPERATURE— .0 

-100 

92CS—I0928 

TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 

EMITTER 
COLLECTOR 

OPEN. 
—TO —BASE 

,.„,,.../// 
VOLTS930 

F 
C 

PA
M 

,•
•Z
 

0 25 50 75 100 125 150 
JUNCTION TEMPERATURE— CC 

175 200 

92CS-1088 2 

RADIO CORPORATION OF AMERICA 
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2N1768 

TYPICAL BASE CHARACTERISTICS 

• 

• 

• 

• 

60 

40 

20  

:;COMMON-EMITTER CIRCUIT, BASE INPUT - 
COLLECTOR- TO- EMITTER VOLTS = 4 

CURVE CASE TEMPERATURE — 

- 
titi-7.-.4 

t •-:   

25 
-65 
200 

fl 

0.5 I I.5 2 2.5 
BASE-TO-EMITTER VOLTS (VBE) 

92CS-10443R3 

TYPICAL DC-CURRENT-TRANSFER-
RATIO CHARACTERISTICS 
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2N1769 

Power Transistor 

SILICON N-P- N DIFFUSED-JUNCTION TYPE 

For Industrial Applications 

The 2N57ó9 Is the same as the 212768 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as is dc- to-dc converter, inverter, chopper, 
voltage- and current-reguLator, dc- and servo-
amelifier, and relay- actuating circuits 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With emitter-to-base reverse biased 

(DC emitter-to-base volts = 1.5). . . 100 max. volts 
With base open ( Sustaining voltage)à. . 55 max. volts 

ELECTRICAL CHARACTERISTICS 

Nin. Max. 

Collector-to-Emitter Voltage: 
With emitter reverse bias 

volts = 1.5, dc collector 
ma. = 0.25  VCEX 100 - volts 

With base open (Sustaining 
voltage), dc collector 
ma. = 100, dc base 
ma. = 0   VCE0aIsus) 55 - volts 

a The Collector— to—Emitter Sustaining Voltage ( VcE0(sub)) with the base 
open Is that value of voltage which remains relatively constant over a 
wide rangeof collector currents, andapproxImates the collector voltage 
at which the effective alpha of the OevIce Is equal to unity ( Yam = 1: 
voltage at which the product of alpha (a), at low voltage, times the 
multiplication factor ( a) equals unity). 

6 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1853 

Transistor 

• GERMANIUM P-N-P DIFFUSED-JUNCTION MESA TYPE 

For High-Speed Saturated Switching Applications 
in Commercial and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

e Dimensions  See OutItne TO-5 in General Section 
Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emitter 

e Lead 2- Base 

• 

• 

Lead 3 - Col 1 ector 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   V CB0 -18 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO -6 max. volts 

EMITTER-TO-BASE VOLTAGE: a 
With collector open   VÇBO -2 max. volts 

COLLECTOR CURRENT   -100 max. ma 
TRANSISTOR DISSIPATION: a 

At free-air temperature of 
25° C or below  

EMITTER-TO-BASE DISSIPATION: 
With emitter-to-base reverse bias 
dc volts = -2, free-air temperature 
of 25° C or below   

FREE-AIR TEMPERATURE RANGE: 
Junction ( Operating)   
Storage   

LEAD TEMPERATURE:a 
For 10 seconds maximum  

P 150 max. mw 

25 max. mw 

Tj -55 to +85 °C 
TSTG -55 to +85 °C 

TL 235 max. °C 

à this rating may be exceeded and the emitter- to-base junction operated 
Ill, in the breakdown condition provided the emitter- to- base dissipation 

is limited to 25 mIlliwatts at 250 C. For free-air temperatures above 
250 C. reduce the dissipation. 

See accompanying Rating Chart and transistor-Dissipation Rating Chart 
in General Section. 

measured 1/15. ± 1/32' along lead, down from seating plane. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N1853 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free-air temperature = 25° C • 
Nin. Max. 

DC Collector-to-Base Breakdown 
Voltage for dc collector ma. 
= -0.025, dc emitter current= O. BVcBo -18 - volts 

DC Collector-to-Emitter Break-
down Voltage for base-to-
emitter reverse bias dc volts 
= -0.15, dc collector ma. . 
-0.025   BVCEV -18 - volts 

DC Emitter-to-Base Breakdown 
Voltage for dc emitter ma. = 
-0.1, dc collector current = 0 • BVE60 -2 - volts 

DC Collector-to-Emitter Saturation 
Voltage for dc collector ma. = 
-6, dc base ma. = -0.2  VcEisat) - -0.2 volt • 

DC Base-to-Emitter Voltage for 
dc collector ma. = -6, dc 
base ma. - -0  2  V88 - -0.4 volt 

DC Collector-Cutoff Current: 1 CB0 
With dc collector-to-base volts 

= -15, dc emitter current =0 . - -4.2 ma 
With dc collector-to-base volts 

= -18, dc emitter current = 0, 
free-air temperature = 60. . . -35 µa 

DC Emitter-Cutoff Current for 
dc emitter-to-base volts = -2, 
dc collector current = 0 . . . . 1E80 - -100 µa 

DC Forward-Current Transfer Ratio: hFE  
With dc collector-to-emitter 

volts = -1, dc base ma. 
= -0.2   30 400 

With dc collector-to-emitter 
volts = -0.4, dc collector 
ma. - -6   30 

Switching Time: 11, 
Turn-on timed  ton 0.8 µsec 
Turn-off timed   tn." 0.9 µsec 
Storage time   ï 0.8 µsec 

d See accompanying furn-On-fine (40 Neosurement Circuit. 
e See accompanying furn-Off-fime (411)andStorage-fime ( 4) Measurement 

Circuit. • 
OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered • 
to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

 iMm 
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2N1853  

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

This transistor is intended for use in single-Side printed-
circuit boards and in conventional wire- in type circuits. If 

this transistor is used in double-side printed-circuit boards 

or in printed-circuit boards utilizing eyelets, it may be 

necessary to use an insulating washer or similar standoff 

device made of good dielectric material to prevent the solder 

from shorting the leads to each other or to the board, and to 

prevent the base from shorting to ground. 

TURN— ON—TIME MEASUREMENT CIR— 

CUITANDASSOCIATED WAVE FORMS 

+15 VOLTS -15 VOLTS 

VIN 

IN 

1521 

VIN 

1«— 0.3µSEC MAX. 

OVERSHOOT LESS 
THAN 0.05 VOLT 

r,______Ton 
Vourr 

I±cmv 

7+0.2-0V 6.3 V 
-0.1± 0.1V 
- -It 0.1 V 

- - - - - -15 ± 0.2 V 

92CS - 11717 

NOTE 1: INPUT AND OUTPUT WAVEFORMS ( VIN ANO VouT ) SHOULD 

BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE HAVING A 

RISE TIME OF LESS THAN 15 NANOSECONDS, A PROBE CAPACI-
TANCE OF NOT MORE THAN 12 PF, AND A SHUNT RESISTANCE OF 

NOT LESS THAN 10 MEGOHMS. 

NOTE 2: INPUT VOLTAGE ( VIN ) OBTAINED FROM A MERCURY-

RELAY TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 

100 OHMS. 

RADIO CORPORATION OF AMERICA 
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TURN— OFF—T I ME AND STORAGE—TIME MEASURE— 
MENT CIRCUIT AND ASSOCIATED WAVE FORMS 

+15 VOLTS —15 VOLTS 

VIN 

VOUT 

65900 
OHMS 

3160 
VIN OHMS 

(NOTES 
162) 

0 V 

— — — — —I ± 0.1 V 

0.03µSEC MAX. 

ts 

toff 

2670 
OHMS 

VOUT 
(NOTE 

TYPE 
2NI853 

—II ± 0.1 V 

—12 + 0,-0.2 V 

— — — —0.1± 0.1 V 

— — —15 ± 0.IV 

— —14 ± 0.1 V 

— —15 ± 0.2 V 

92CS-11718 

NOTE I: INPUT AND OUTPUT WAVE FORMS ( VI e AND Vou T SHOULD 

BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE HAVING A 

RISE TIME OF LESS THAN 15 NANOSECONDS, A PROBE CAPACI— 

TANCE OF NOT MORE THAN 12 PF, AND A SHUNT RESISTANCE OF 

NOT LESS THAN 10 mEGOHmS. 

NOTE 2: INPUT VOLTAGE ( Vim) OBTAINED FROM A MERCURY— 

RELAY TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 

100 OHMS. 
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Semiconductor & Materials Division Somerville, N. J. 







2N1854  

Transistor 

• GERMANIUM P-N-P DIFFUSED-JUNCTION MESA TYPE 

For High-Speed Saturated Switching Applications 
in Commercial and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

e Dimensions  See Outline TO-1 in General Section 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
411) Lead 2- Base 

Lead 3 - Col 1 ecto r 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . . ... VCSO -18 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO -6 max. volts 

EMITTER-TO-BASE VOLTAGE:* 
With collector open   VEDO- 2 max. volts 

COLLECTOR CURRENT   lc -100 max. ma 

TRANSISTOR D1SSIPATION: b 
At free-air temperature of 
25° C or below. . . .... P 150 max. mw 

EMITTER-TO-BASE DISSIPATION: 
With emitter-to-base reverse 
bias dc volts 0-2, free-air 
temperature of 25° Cor below. MW 

FREE-AIR TEMPERATURE RANGE: 25 max. 

Junction ( Operating)   Tj -55 to +85 °C 
Storage   TSTG -55 to +85 °C 

LEAD TEMPERATURE: c 
For 10 seconds maximum  TL 235 max. °C 

a This rating may be exceeded and the emitter- to-base junction operated 
in the breakdown condition provided the emitter- to-base dissipation is 
limited to 25 milliwatts at 25 ° C. For free-air temperatures above 
25° C. reduce the dissipation. 

See accompanying Rating Chart and transistor-Dissipatton Rating Chart 
in General Section. 

C Measured 1/16 . t 1/32 . along lead, down from seating plane. 

RADIO CORPORATION OF AMERICA 
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2N1854 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free- air temperature = se C e 
Min. Max. 

DC Collector-to-Base Breakdown 
Voltage fordc collector ma. = 
-0.025, dc emitter current = 0 BVC80 -18 - volts 

DC Collector-to-Emitter Break-
down Voltage for bass-to-emit-
terreverse bias dc vol ts = -0.2, 
dc collector ma. = -0.025 . . BV V -18 - volts • CE DC Emitter-to-Base Breakdown 
Voltage for dc emitter ma. = 
-0.1, dc collector current = 0 BVE80 -2 - volts 

DCCollector-to-EmitterLatching 
Voltagedfordccollectorsupply 
volts = -18, emitter-to-base • resistance (ohms) = 1000, load 
resistance ( ohms) = 178 . . . VCERL -17 - volts 

DC Collector-to-Emitter Satura-
tion Voltage: VCE(sat/ 
With dc collector ma. = -20, 

dc base ma. = -0.66 . . . . - -0.25 volt 
With dc collector ma. = -20, 

dc base ma. = -0  5 - -0.3 volt 
With dc collector ma. = -80, 

dc basema.= -2.7, free-air 
temperature = 55° C . . . . - -0.7 volt 

DC Base-to-Emitter Voltage for 
dccollectorme.=-20, dc base 
ma. = -0  5  VBE - -0.8 volt 

DC Collector-Cutoff Current: I 
CB0 With dccollector-to-basevolts 

= -15, dc emitter current= 0, 
free-air temperature = 
25° C   -4.2 µa e 
65° C   -40 ga 

DC Emitter-Cutoff Current for 
dc emitter-to-base volts =-2, 
dc collector current r 0. • • 1E80 - -100 ga 

Output Capacitance for dc collec-
tor-to-base volts = -10, dc 
emitter current = 0   Cob - 12 pf 

DC Forward-Current Transfer • Ratio: h... 
With dc collector-to-emitter 

volts = -0.5, dc collector 
ma. = -20   40 - 

With dc collector-to-emitter 
volts = -0.75, dc collector 
ma. = -100 25 - 

With dc collector-to-emitter • 
volts = -1, dc collector 
ma. = -50   400 

RADIO CORPORATION OF AMERICA 
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2N1854 

• 

• 

Gain-Bandwidth Product for dc 
collector-to-emitter volts = 
-1, dc collector ma. . -10, 
small-signal short-circuit 
forward-current transfer 
ratio - 5   fT 40 - Mc 

Charge Storage Time:° tos 
With dc collector ma. = -20, 

turn-on dc base ma. = -1.5. - 60 nsec 
With dc collector ma. = -BO, 

turn-on dc base ma. = -4.5. - 80 nsec 

d See accompanying Collector-to-gmitter Latching- Voltage Measurement 
Circuit. 

e See accompanying Charge-Storage-fine Measurement Circuit. 

• COLLECTOR-TO- EMITTER LATCHING-VOLTAGE MEASUREMENT CIRCUIT 

• 

• 

• 

1800 
OHMS 

1000 
OHMS 

VCC 18 V 

92CS 1171581 

THE TRANSISTOR IS INSERTED IN THE CIRCUIT WITH SWITCH IS/ 
OPEN. THE SWITCH IS THEN CLOSED AND IMMEDIATELY REOPENED. 

THE RESULTINGCOLLECTOR—TO—EMITTER VOLTAGE IS THE " LATCHING" 

VOLTAGE, VcERL . 

RADIO CORPORATION OF AMERICA DATA 2 
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CHARGE—STORAGE—TIME MEASUREMENT 

CIRCUITANDASSOCIATEDWAVEFORMS 

VCC ' - 15 V 

(NOTE!) Re 

-0.5 

I 

II I l 
-4.5 V —   l I 
-5 V 

-..1 -Tr-< 20 NSEC I l 
i«— 5 µSEC --1-4 

I 

INPUT WAVE FORM 

ta 

For dc collector ma. = -20 

C: 150 pf 

18 1 : Turn-on dc base ma. . - 1.5 

Re : 3300 ohms 

R1 : 750 ohms 

TYPE 
2N1854 

Your 
(NOTE II 

0% 

OUTPUT WAVE FORM 

92CS 11720 

For dc collector ma. = -80 

C: 510 pf 

Ie l : Turn-on dc base ma. = -4.5 
Re: 1100 ohms 

R1 : 189 ohms 

NOTE I: INPUT AND OUTPUT WAVE FORMS IVIe ANDVe eT / SHOULD 

BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE HAVING A 

RISE TIME OF LESS THAN 15 NANOSECONDS, A PROBE CAPACITANCE 
OF NOT MORE THAN 12 PF, ANDA SHUNT RESISTANCE OF NOT LESS 
THAN 10 MEGOHMS. 

OPERATING CONSIDERATIONS 
and 

RATING CHART 

shown under type 2H 1853 also apply to the 2N1854 

RADIO CORPORATION OF AMERICA 
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Power Transistor 

• GERMANIUM, P-N-P, DIFFUSED-COLLEC-
TOR, GRADED-BASE, DRIFT-FIELD TYPE 

For Industrial and Consumer-Product Applications 

GENERAL DATA 

Mechanical: e Operating Position  Any 
Maximum Seated Length  0  440" 

1 562" 
1   051" 

Maximum Length of Mounting Flange 
Maximum Width of Mounting Flange 
Case  Metal 
Mounting Flange   Metal 
Seals  Hermetic 
Socket Loranger Mfg. Corp. No.2149, or equivalent 

e Terminal Diagram (See Dimensional Outtinel: 

Pin 1- Base 

Pin 2- Emitter 

MOUNTING FLANGE-
Collector, 
Case 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

In such applications as high-power, high-speed switches 
in dc- to-dc converters, inverters, and computers for 
data-processing equipment, as ultrasonic oscillators, 
and as large- signal, wide- band linear ametifiers 

COLLEC10R-TO-BASE VOLTAGE   -60 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With base open  -40 max. volts 
EMITTER-TO-BASE VOLTAGE   -1 max. volt 
COLLECTOR CURRENT   -10 max. amp 

e BASE CURRENT  -3 max. amp 
TRANSISTOR DISSIPATION: 

For nounting-flange temperatures' 
up to 25° C   50 max. watts 

For mounting-flange temperatures' 
above 25° C . . . . . . .   See Rating Chart 

MOUNTING-FLANGE TEMPERATURE' RANGE: 
Operat'ng and storage   -55to+100 °C I) PIN TEMPERATURE:h 
For 10 seconds maximum  255 max. °C 

• 
4 Measured at center of seating surface. 

measured 1/16. 0 1/32 down from plane of seating surface. 

RADIO CORPORATION OF AMERICA 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless other-
wise specified. Mounting-flange temperature° of 25° C. 

Min. Typical Max. • 
DC Collector Breakdown 
Voltage for dc col-
lector ma. . -10, 
emitter current = 0 . . BVCBO -60 -80 - volts 

DC Collector-to-Emitter 
Breakdown Voltage for • dc collector ma. =-100. 
base current = 0. . . . V B - CEO -40 -55 - volts 

DC Emitter Breakdown 
Voltage for dc emitter 
ma. = -5, collector 
current - 0   8VE90 -1 -2 - volts 

DC Base-to-Emitter 
Voltage for dc collec-
tor-to-emitter volts 
= -2, dc collector ma. 
= -1000   VBE - -0.38 -0.5 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 
-1000, dc base ma. 
- -50   VCEisatl - -0.3 -1 volt 

DC Collector-Cutoff 
Current for dc col-
lector volts = -40, 
emitter current = 0 - -150 -500 CBO µa 

DC Collector-Cutoff 
Saturation Current 
for dc collector volts 
= -0.5, emitter current 
- o 

DC Emitter-Cutoff Current 
for dc emitter volts = 
-0.5, collector current 
- 

DC Current Transfer Ratio 
for dc collector-to-
emitter volts = -2, dc 
collector ma. = -1000 . 

Forward Current-Transfer-
Ratio Cutoff Frequency 
for dc collector-to-
emitter volts = -5, dc 
collector ma. = -500. . 

Gain-Bandwidth Product 
for dc collector-to-
emitter volts = -5, 
dc collector ma. = 
-500  

ICB0(eetl 

IEBO 

- -65 -100 ma 

• 
- -1 - ma 

hFE 50 90 150 

fhfe - 75 - 

fT 5 7.5 

• 
kc 

• 
Mc 

RADIO CORPORATION OF AMERICA 
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2N1905 

DC Forward Conductance 
(1043E) for dc col-
lector-to-emitter 
volts = -2, dc col-
lector ma. . -1000. . . G -FE 2 4 - mhos 

Thermal Resistance: 
Junction-to-mounting 
flange  RT 1.5 °C/watt 

e Measured at center of seating surface. 

OPERATING CONSIDERATIONS, 
DIMENSIONAL OUTLINE, 

and 
SUGGESTED MOUNTING ARRANGEMENT 

shown under type 2NI906 also apply to the 2N1905 
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2N1906 

Power Transistor 

GERMANIUM, P-N- P, DIFFUSED- COLLECTOR, 
GRADED- BASE, DRIFT- FIELD TYPE 

For Industrial and Consumer- Product Applications 

GENERAL DATA 

Mechanical: 

Opermting Position  Any 
Maximum Seated Length  0  440" 

1   562" 
1   031" 

Maximum Length of Mounting Flange 
Maximum Width of Mounting Flange 
Case  Metal 
Mounting Flange   Metal 
Seals  Hermetic 
Socket Loranger Mfg. Corp. No.2149, or equivalent 
Terminal Diagram ( See Dimensional Outline); 

Pn 1- Base 

Pin 2- Emitter 

MOUNTING FLANGE-
Collector, 
Case 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

In such aPPItcations as high-power, !ugh- speed switches 
an dc- to-dc converters, inverters, and computers for 
data-processing equipment, as ultrasonic oscillators, 
and as- large- signal, wide- band tunear amplifiers 

COLLECTOR-TO-BASE VOLTAGE   -100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  -40 max. volts 

EMITTER-TO-BASE VOLTAGE   -1 max. volt 
COLLECTOR CURRENT   -10 max. amp 
BASE CURRENT  -3 max. amp 
TRANSISTOR DISSIPATION: 

For mounting- flange temperatures° 
up to 25° C   50 max. watts 

For mounting- flange temperatures° 
above 25° C  See Rating Chart 

MOUNTING-FLANGE TEMPERATURE° RANGE: 
Operating and storage   -55 to +100 °C 

PIN TEMPERATURE:b 
For 10 seconds maximum  255 max. oc 

Typical Operation: 

/n accompanying typical "on-off"Power switching 
circuit at mounting-flange temperature a ofa5° C 

DC Supply Voltage (Vv ..)   5 12.5 12.5 volts 
"On" Collector Current  -1 -2.5 -5 amp 
"Turn-On" Base Current ( 18 1). . .   - -0.25 -0.25 amp 
"Turn-Off" Base Current (IB2) . .   - 0.25 0.25 amp 

RADIO CORPORATION OF AMERICA 
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2N1906 

Pulse-Generator Open-
Circuit Voltage ( E)   2 - volts 

Base-Bias Resistor (PI/   75 5 5 ohms 
"Speed-Up" Capacitor (C1) 0  1 - - gf 
Load Resistor (P2)  5 5 2.5 ohms 
Generator Impedance   5 5 5 ohms 
Switching Time: 

Delay time ( td) 0  1 0.1 0.1 µsec 
Rise time (4) 0  1 0.4 0.9 gsec 
Storage time ( t,)   1 7 7 µsec 
Fall time (4) 0  6 1 2 µsec 

a Measured at center of seating surface. 

b Measured 1/16' ± 1/32' down from plane of seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base unless 
otherwise specified. Mounting—flange temperature aof25°C. 

TyPical Max. 
DC Collector Breakdown 
Voltage for dc col-
lector ma. = -10. 
emitter current = 0 . . BVCE10 -100 -130 volts 

DC Collector-to-Emitter 
Breakdown Voltage for 
dc collector ma. =-100, 
base current = O. . . . 8VcEO -40 -55 volts 

DC Emitter Breakdown 
Voltage for dc emitter 
ma. = -5, collector 
current - 0   BVEBO -1 -2 - volts 

DC Base-to-Emitter 
Voltage for dc col-
lector-to-emitter volts 
= -2, dc collector 
ma. = -5000   VBE -0.6 -0.9 volt 

DC Collector-to-Emitter  
Saturation Voltage for 
dc collector ma. = 
-5000, dc base ma. 

= -250 VCE(satl -0'75 -1 volt 
DC Collector-Cutoff 
Current for dc col-
lector volts = -40, 
emitter current = 0 . . I • CEO -150 -500 ga 

OC Collector-Cutoff 
Saturation Current 
for dc collector volts 
'm -0.5, emitter cur-
rent - 0 1030(sat) -65 -100 ma 

DC Emitter-Cutoff Cur-
rent for dc emitter 
volts = -0.5, collec-
tor current , 0 —1 

• 

• 

ma 

RADIO CORPORATION OF AMERICA 
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DC Current Transfer 
Ratio for dc col-
lector-to-emitter 
volts = -2, dc col-
lector ma. = -5000. . . 

Forward Current-Transfer-
Ratio Cutoff Frequency 
for dc collector-to-
emitter volts = -5, 
dc collector ma. -500. 

Gain-Bandwidth Product 
for dc collector-to-
emitter volts = -5, 
dc collector ma. =-500. 

DC Forward Conductance 
(I c/VBE l for dc col-
lector-to-emitter 
volts = -2, dc col-
lector ma. = -5000. . 

Thermal Resistance: 
Junction-to-mounting 
flange  

h FE 

fhfe 

fT 

G FE 

RT 

é measured at center of seating surface. 

75 125 200 

- 75 

5 7.5 

5.5 8.3 

kc 

Mc 

mhos 

- 1.5 °C/watt 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

This transistor utilizes the Loranger Mfg. Corp. socket 

No.2I49, or equivalent. Electrical connection can also be 

made to the base and emitter pins by soldering directly to 

the pins. Soldering of connections to the pins may be made 
close to the pin seals provided care is taken to conduct 

excessive heat away from the pin seal, otherwise the heat of 

the soldering operation will crack the glass seals of the pins 

and damage the transistor. 

Under no circumstances should the mounting flange be 

soldered to the heat sink because the heat of the soldering 

operation will permanently damage the transistor. 

It is important that the mounting flange which serves as 
the collector terminal be securely fastened to a heat sink. 

Depending on the application, the chassis ( heat sink) may be 
connected either to the positive or negative terminal of the 

voltage supply. 

In applications where the chassis is connected to the 

negative terminal of the voltage supply, it will be necessary 

to use an anodized—aluminum insulator having high thermal 

conductivity, or a 0.002" mica insulator between the mounting 

flange and the chassis. An aluminum washer should be drilled 

or punched to provide the two mounting holes, and the clearance 

holes for the emitter and base pins. The burrs should then 

e RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 2 

6-6 I 



2N1906 

be removed from the washer and the washer finally anodized. 

To insure that the anodized insulating layer is not destroyed 

during mounting, itwill also be necessary to remove the burrs 

from the holes in the chassis. Furthermore, to prevent a 

short circuit between the mounting bolt and the chassis, it is 

important that an insulating washer be used between the bolt 
and the chassis ( See Suggested Mounting Arrangement). 

It Is to be noted that the case of this transistor operates 

at the collector voltage. Because of the possibility of shock 

hazard when the case of this transistor is at a voltage 
appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

To prevent damage to the transistor by thermal runaway, 

an external resistance may be placed in the emitterorcollector 

circuit. The minimum value of this resistance may be obtained 
from the following equation: 

E2 
- 

25 ) 
4(P +--- 

° K 

where: 

E = DC collector supply voltage Volts, 

P. r Collector-to- emitter voltage x collector current at 
desired operating point ( Watts/ 

K = Thermal resistance -- transistor and heat sink 1°C/watt, 
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TYPICAL " ON—OFF" POWER SWITCHING CIRCUIT 

PULSE 
GENERATOR 

Q: Transistor type 251906 

PULSE— 
GENERATOR 
VOLTAGE 

(E) 

ASSOCIATED WAVE FORMS 

— +2 V. 

INPUT WAVE FORM 

OUTPUT 
VOLTAGE 

L 

I I I 

I I 
I I 

I I 
I 1 

1 I • 
td ON --.1.1f+.1 

CONDITION' 
 s. TIME 

o 

—2 V. 
TIME 

OUTPUT 
VOLTAGE 

92CS-11009R2 

OUTPUT WAVE FORM 

— 90% 

92CS-11011R1 
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.072" 

BASE 

.969" — 1.031" 

2 HOLES 
.153—.159" 

DIA. 

MAX. 

---f 

2 PINS 
.038—.042" 

DIA. 

PIN— 
INSULATING 
EYELETS 

EMITTER 

  1.182"—I.192"  

I.500"— L562" 

î2e—.220" 

7 
.420—.440" 

MOUNTING 
FLANGE 

(COLLECTOR) 

92CS—Ii000R1 

SUGGESTED MOUNTING ARRANGEMENT 

6-32 
SCREW 

NOTE I 

SPRING — TYPE 

LOCK WASHER 

LUG AND 
CONNECTING 

WIRE 

FIBER 
I NSULATOR 
WASHER 

6-32 
NUT 

MOUNTING FLANGE 
(COLLECTOR) 

CHASSIS 
(HEAT SINK) 

92C S-11008 

NOTE I: 0.002" MICA INSULATOR OR ANODI ZED ALUM I NUM INSULATOR 

CR I L ED OR PUNCHED WITH BURRS REMOVED). 

ROTE 2: REMOVE BURRS FROM CHASSIS HOLES. 
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RATING CHART 
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-75 -50 -25 0 25 50 75 100 

MOUNTING- FLANGE TEMPERATURE— CC 

92CS-1099I 

TYPICAL COLLECTOR-TO-EMITTER 
SATURATION-VOLTAGE CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 

MOUNTING-FLANGE TEMPERATUREr25. C 

o-
o ot 

„No 

-30 

-10-

0 -0.5 —1 —1.5 -2 
COLLECTOR-TO- EMITTER SATURATION VOLTS (VcE SAT.) 

92CS - 10998 
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2N1906 

TYPICAL CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT 
MOUNTING-FLANGE TEMPERATURE' 25' C 
COLLECTOR-TO-EMITTER VOLTS (VcE). 2 

-0.2 -0.4 -0.6 -0.8 
BASE-TO-EMITTER VOLTS (VBE) 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE=25° C 
COLLECTOR-TO-EMITTER 

VOLTS (VcE).-2 

-10 -20 -30 -40 -50 
BASE MILLIAMPERES (Is) 

92CS-I0994 

92C S-10992 

(elP4 RADIO CORPORATION OF AMERICA 
le Semiconductor & Materials Division Somerville, NI, J. 
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2N2015 

Power Transistor 

• SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For PowerSwitchingandAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: leOperaT.ing Position  Any 
Maximum Seated Length  0  520" 
Maximum Diameter  1 250" 
Dimensional Outline  JEDEC No.T0-36 
Case  Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 
LUG 

CENTER 
STUD 

LUG 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as dc- to-dc converter, inverter, chopper, relay-
contra, oscillator, regulator, pulse-amplifier, and 
class A and class B push- Pull-amplifier circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

e With base open ( Sustaining voltage) 4. . 50 max. volts 
EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   10 max. amp 
EMITTER CURRENT   -13 max. amp 
BASE CURRENT  6 max. amp 
TRANSISTOR DISSIPATION:b 

At case temperaturec of 25° C or below. • 150 max. ' watts 11, At case temperaturesc above 25° C . . . • See Rating Chart 
CASE-TEMPERATURE RANGE:c 

Operating and storage   -65to+200 °C 
LUG TEMPERATURE: 4 

For 10 seconds maximum  235 max. °C 

Characteristics: 

At case temperature of 25° Ce 111, Forward Current-Transfer-Ratio 
Cutoff-Frequency ( fa.)  25 kc 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials DivisiDn Somerville, N. J. 
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2 N 2015 

Collector-to-Base Capacitance (Cob) 
with dc collector-to-base volts = 40. .   400 

Thermal Time Constant (TO  30 mece 

Typical Operation: 

In accomPanying pulse- response test 
circuit at case temperaturec 01250 C 

Collector Supply Voltage (Vcc )  24 volts 
DC Base-Bias Voltage IV")  -6 volts 
"On" DC Collector Current   10 amp 
"Turn-On" Base Current ( 16 )  2 . amp 
Base Resistance (R61 )   10 ohms 
Base Resistance (R62 )   10 ohms 
Collector Resistance ( Rc)   2 ohms 
Switching Time: 

"Turn-on" time [Relay time (td) + 
rise time (4))   4 

"Turn-off" time [Storage time ( t,) + sec e 
fall time (4)]   7 µSeC 

The Collector-to-Eml tter Sustaining voltage ( VCE0(sus)) with the base 
open in that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector volt-
age at which the effective alpha of the device is equal to unity (vam 
. 1; voltage at which the product of alpha (a). at low voltage, times 
the multiplication factor ( M) equals unity). 

nmcire=rlarilgegii/e .ehart and also Tv -Dissipation Rating 

measured at intersection of seating surface with mounting stud. 

Measured 1/16' t 1/32' down from seating surface. 

a 

d 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperaturec 01250 C unless otherwise specified 

Min. Max. 
DC Collector-to-Emitter Voltage: 
With emitter reverse-bias 
volts = 1.5, dc collector 
ma. - 2   VCEX 

With base open ( Sustaining 
voltage), dc collector ma. 
= 200, dc base ma. - 0 V a 

CEO 
Jsus) 

DC Base- to-Emitter Voltage for 
dc collector-to-emitter volts 
= 4, dc collector amperes = 5 . VBE 

DC Collector-Cutoff Current IC80 
for dc collector volts = 30, 
dc emitter ma. = 0, case 
temperature = 

25° C   50 pa 

150° C  - 2 ma 
DC Emitter-Cutoff Current for dc  41, 
emitter volts = 10, dc 
collector ma. - 0   IEBO 50 pa 

- 100 volts • 
- 50 volts 

2.2 volts 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2 N 2015 

DC Forward-Current Transfer Ratio 
for dc collector-to-emitter e volts = 4, dc collector amperes 

5   

hFE 

15 50 
10  7.5 - 

Collector-to-Emitter Saturation 
Resistance for dc collector 
amperes = 5, dc base amperes 
= 0.5   - 0.25 ohm 

Thermal Resistance: • Junction-to-case  RT - 1.17 °C/watt 

The Collector- to- Emitter Sustaining voltage ( TCEnisus)) with the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector volt-
age at which the effective alpha of the device is equal to unity ( Tam 
= 1; voltage at which the product of alpha (e), at low voltage, times 
the multiplication factor ( M) equals unity). 

C Measured at intersection of seating surface with mounting stud. 

• OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

lugs by means of clips or by soldering directly to the lugs. 

When soldering connections are made to the lugs, care should 

be taken to conduct excessive heat away from the lug seals, 

otherwise the heat of the soldering operation will crack the 

glass seals of the lugs and damage the transistor. 

This transistor is provided with a single-ended stud for 
mounting to a heat sink and for electrical connection to the 

collector. ISeeaccompanying Suggested Mounting Arrangement). 

Electrical connection to the base and to the emitter is made 
to their respective lugs. 

41,
 It is to be noted that the case of this transistor oper-
ates at the collector voltage. Because of the possibility of 
shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

e 

• 
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2N2015 

PULSE—RESPONSE TEST CIRCUIT 

RELAY* 

6.3 VOLTS 
60 CPS 

*C.P. CLARE TYPE HGP-1028 

«r—Ic 

TO 
CATHODE-RAY 

OSCILLOSCOPE* 

# TEKTRONIX TYPE 545 
OR EQUIVALENT OR EQUIVALENT 

Q: Transistor type 2N2015 

cc 
o 
z RELAY 
La CLOSES 

w 
D 

0 C.) 
o 

'TURN-ON 
TIME 

ASSOCIATED WAVE FORM 

RELAY OPENS 
ON 

92CS-11125RI 

90% 

• 

TIME e 
'TURN-OFF" 

TIME 

92CS-11126RI 

• 

RADIO CORPORATION OF AMERICA 
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2N2015 

JEDEC No.70-36 

L- MOUNTING STUD 
*10-32 NF-2A THD. 

• 

-1.250"MAX.--ai 
DIA. 

520 MAX. 

.375"MIN. 

.500"MAX. .610" MIN. 
.710"MAX. 

INDEX PIN OF 
.kto" MAX. INSULATING 

MATERIAL 
.140" DIA. MAX. 

.312"MAX. 

EMITTER 

.345"R. 

INSULATING BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

°INSULATING 
BUSHING 

%MCA INSULATOR 

°METAL WAS-.R 

aeTERMINAL LUG 

°LOCK NUT — ree) 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM-10612R1 

°MICA INSULATOR 
.002" - .003' 

CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0.200" DIA. 

92CS-11133 

° SUPPLIED WITH EACH TRANSISTOR. 

b SHAKEPROOF DIVISION, ILLINOIS TOOL WORKS, 

CATALOG No.2102-6. 
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2N2015 

RATING CHART 
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—100 —50 0 50 100 150 200 

CASE TEMPERATURE—SC 

92CS-11089 

TYPICAL BASE CHARACTERISTICS 
  ti COMMON—EMITTER CIRCUIT, BASE INPUT. 1 
  = COLLECTOR—TO—EMITTER VOLTS (VcE)•4 

CURVE CASE TEMPERATURE—.0 

ct 
a. 

c̀m 500  

.ecs 250 _  

25 
—65 

175 
- 

0.5 I 15 2 2.5 3 
BASE— TO— EMITTER VOLTS (VBE) 

92CS — 11093 
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2N2015 
TYPICAL DC-CURRENT-TRANSFER-

RATIO CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT 
COLLECTOR-TO- EMITTER VOLTS (VcE).4 

W 
CURVE CASE TEMPERATURE — .0 

25 
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COLLECTOR AMPERES (%) 
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92CS-1,090 
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ce • 60 
1+J 
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• 30 

o 20 
o 
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O 

COMMON- EMITTER CIRCUIT, BASE INPUT 
COLLECTOR-TO-EMITTER VOLTS ( VcE ) = 4 

o 

• 

- • 

25 

00. 

10 4 6 8 100 2 

COLLECTOR MILLIAMPERES ( Ic) 

• 

• 

• 

• 

• 

4 6 8/000 • 
92CS - 11095 
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2N2015 
TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 
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EMITTER OPEN 
COLL ECTOR-70—BASE VOLTS Vce30 

—75 —50 —25 0 25 50 75 100 125 150I 
JUNCTION TEMPERATURE — .0 

92CS—II094 
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2N2016 

Power Transistor 

SILICON N- P- K DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

The 2N2olb Is the same as the 2'4'2015 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as indc-to-dc converter, inverter, chopper, relay-
control, oscillator, regulator, pulse- amplifier, and 
class A and class B push- pull- amplifier circuits 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   130 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With base open ( Sustaining voltage)a. . 65 max. volts 

ELECTRICAL CHARACTERISTICS 

Hin. Max. 

DC Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. - 2   V CEX 130 volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 200, dc base 
current = 0   65 volts \tEAsusI -

a The Col l ector-to-Emi t ter Sustaining Vol tage ( VcEq(sua)) wi th the base 
open is that value of voltage which remains relatively constant over a 
wide range of collector currents, and approximates the collector vol toge 
at which the effective alpha of the device Is equal to unity ( Vaw = 
voltage at which the product of alpha ( a), at low voltage, times the 
multiplication factor ( M) equals unity). 

CD RADIO CORPORATION OF AMERICA 
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2N2102 

Transistor 

• SiLICON N-P-N TRIPLE-DIFFUSED-JUNCTION PLANAR TYPE 

For Industrial and Military Applications 

The 2112102 is Unilaterally Interchangeable with Type 2N1613 

GENERAL DATA 

Mechanical: 

e
Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length  1  5" 

e Orientation and diameter. . . . . . See DImensional Outline 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3 -Col lector, 
Case 

INDUSTRIAL SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open  120 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With external resistance ( ohms) 10 

e between base and emitter   80 max. volts 
With base open   65 max. volts 

EMITTER-TO-BABE VOLTAGE: 
With collector open  7 max. volts 

COLLECTOR CURRENT  1 max. amp 
TRANSISTOR DISSIPATION:a 

At case temperature') of 25° C or below . 5 max. watts e At free-air temperatureof25°C or below. 1 max. watt 
TEMPERATURE RANGE: 
Storage  -65 to +300 °C 
Operating (Junction)   -65 to +200 °C 

LEAD TEMPERATURE:a 
Far 10 seconds maximum   300 max. °C 

11110 See accompanying Rating Chart. 

Measured at center of seatirg plane. 

c Measured Iflef t 1/32 down from seating plane. 

RADIO CORPORATION OF AMERICA 
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2N2102 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperature bof 25 0 C unless otherwise specified 

Nin. Max. • 
DC Collector Breakdown 
Voltage for dc collector 
ma. = 0.1, dc emitter 
ma. = 0  BVcBo 120 - volts 

DC Emitter Breakdown Volt-
age for dc collector ma. 
= 0, dc emitterma.=0.1 . BVE80 7 - volts • 

DC Collector-to-Emitter 
Reach-Through Voltage 
for dc emitter volts = 
1.5, dc collector 
ma = 0  1   VRT 120 - volts 

DC Collector-to-Emitter • Sustaining Voltage for 
dc collector ma. = 100: 
With external base-to-

emitter resistance 
(ohms) 10  volts VcER(sus) 80 

With base ma. = 0. . . . Vuesus) 65 volts 
DC Base-to-Emitter Satu-

ration Voltage for dc 
collector ma. = 150, dc 
base ma. - 15  VBE Isat) - 1.1 volts 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 150, 
dc base ma. = 15 . . . . VcE(sat) - 0.5 volt 

DC Collector-Cutoff Ice° 
Current for dc collector 
volts = 60, dc emitter 
mar 0, case 
temperature° = 
25° C  - 0.002 za e 
150° C   2 ma 

DC Emitter-Cutoff Current 
for dc base volts = 5, 
dc collector ma. = 0 . . IE80 - 0.002 ga 

Input Resistance at fre- hib 
quency of 1 kc: 
With dc collector-to-

emitter volts = 5, 
dc collector ma. = 1 . 24 34 ohms 

With dc collector-to-
emitter volts = 10, 
dc collector ma. = 5 4 8 ohms 

Input Capacitance for dc 
emitter volts = 0.5, dc 
collector ma. = 10 . . . Cib - 80 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N2102 

Output Capacitance for dc 
collector volts = 10, dc 
emitter ma. - 0  Cob 15 

Output Conductance at fre- he, 
quency of 1 kc: 
With dc collector-to-
emitter volts = 5, dc 
collector ma. - 1   0.1 0.5 

With dc collector-to-
emitter-volts = 10, dc 
collector ma. - 5  0.1 1 

Small-Signal Forward hfe 
Current Transfer Ratio: 
With dc collector-to-

emitter volts = 5, 
dc collector ma. = 1, 
frequency ( kc) = 1 . . 30 100 

With dc collector-to-
emitter volts = 10, dc 
collector ma. = 5, 
frequency ( kc) = 1 . . . 35 150 

With dc collector-to-
emitter volts = 10, dc 
collector ma. = 50, 
frequency ( Mc) = 20. . 3 

DC-Pulse Forward-Current hFE 
Transfer Ratio for dc 
collector-to-emitter 
volts = 10, pulse du-
ration (msec) = 300, 
duty factor of 0.018, 
dc collector ma. = 

150  40 120 
500  25 
1000   10 

DC Forward Current Trans- hFE 
fer Ratio: 
With dc collector-to-

emitter volts = 10, dc 
collector ma. = 

0.01   10 
0 1   20 
10   35 

With dc collector-to-emitter 
volts = 10, dc collector 
ma. = 10, casetemperatureb 
of -55° C  20 

Voltage-Feedback Ratio at fre- hrb 
quency of 1 kc: 
With dc collector-to-emater 

volts = 5, dc collector 
ma. - 1  3 x 10-4 

With dc collector-to-emitter 
volts = 10, dc collector 
ma. - 5  - 3 x 10-4 

µrnho 

µmho 
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2 N 2102 

Noise Figure for signal fre— 
quency of 1 kc, circuit 
bandwidth of 15 kc, generator 
resistance ( ohms) = 1000, dc 
collector—to—emitter volts 
= 10, dc collector ma. = 0.3. NF 

Total Switching Timed ( Delay 
time + rise tire + fall time). td+t r+tf 

Thermal Resistance: RI 
Junction—to—case  
Junction—to—free air  

b Measured at center of seating plane. 
d See accompanying fotal-Switching-fine Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 
transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 
leads and damage the transistor. 

This transistor is intended for socketed, single- side 

printed-circuit boards and in conventional wire- in type 

circuits. If this transistor is used in double-side printed-

circuit boardsorin printed-circuit boards utilizing eyelets, 

it may be necessary to use an insulating washer or similar 
standoff device made of good dielectric material to prevent 

the solder from shorting the leads to each other or to the 

board, and to prevent the collector from shorting to ground. 

It is to be noted that the case ofthistransistor operates 

at the collector voltage. Consideration, therefore, should 

be given to the possibility of shock hazard, if the case of 

this transistoris to operate at a voltage appreciabjy above or 

below ground potential. In such cases, suitable precautionary 

measures should be taken. 

• 
6 db 

30 mgsec 

35 °C/watt 
175 °C/watt • 

• 
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2N2102 

TOTAL—SWITCHING—TIME MEASUREMENT CIRCUIT 

AND ASSOCIATED WAVE FORMS 

INPUT 
FROM 
PULSE 

GENERATOR 

+50V 

-20 V 

-50 V 

Re 

R3 

- 

INPUT- PULSE 
WAVE FORM 

+20V 

Q 

IS mµ SEC. 

10% 

CI: 0.01 mf 

CR: Semiconductor diode 

type 1N3064 

Q: Transistor type 2N2 102 

RI: 100 ohms 

R6 

OUTPUT- PULSE 
WAVE FORM 

+18 V 

OUTPUT 
TO 

SAMPLING 
OSCILLOSCOPE 

-50V 

92CS-11186R1 

R2: 1000 ohms 

R3 : 4700 ohms 

R.: J00 ohms 

R5: 40 ohms 

R6 : 1000 ohms, 5 watts 

0 RADIO CORPORATION OF AMERICA DATA 3 
Semiconductor & Materials Division Somerville, N. J.  8-61 



DETAILS OF OUT— 
LINE 9,1 THIS 

ZONE OPTIONAL 

LEAD 
INSULATING 
EYELETS 

OUTSIDE 
CORNER 
RADII 

.007" MAX. 

.034" MAX. 

.028" MIN. 

INDEX TAB 

2N2102 

JEDEC No.T0-5 

.370" MAX. 
.335" MIN. 

DIA. 

.335" MAX. 

.305" MIN. 
DIA. 

.009-701 
.125" LI Li Li 1.5" 

o 

.260"MAX. 
240"MiN. 

SEATING 
PLANE  

.200" 
DIA. 

(NOTE 4) 

.045' MAX. 

.029"MIN. 
(NOTE 3) 

3 LEADS 
.019"MAX. 
.016"MIN. 

DIA. 
(NOTE 2) 

.100" 

92C5-10429R3 

NOTE 1: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDEOF THESE ZONES, THE LEAD DIAMETER 1SNOT CONTROLLED. 

NOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE ACTUAL 

DEVICE. 

NOTE 4: LEADS HAVING MAXIMUM DIAMETER 10.019° 1 MEASURED 

IN GAUGING PLANE 0.054" + 0.001" — 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 
THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM—WIDTH TAB. 

RADIO CORPORATION OF AMERICA 
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2 N 2102 

TYPICAL COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE . 25* c 

2 4 6 8 10 12 

COLLECTOR-TO-EMITTER VOLTS (VCE) 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE. 25° c 

BASE, MICRQAMPgRES , IR = 0 '  

0 20 40 60 80 100 
COLLECTOR-TO- EMITTER VOLTS (VCE) 

92CS-11176 

92CS-II175 
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2N2102 

TYPICAL COLLECTOR CHARACTERISTICS 

• 

• 

• 

• 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE se c  
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COLLECTOR-TO- EMITTER VOLTS (VcE) 

TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTICS 
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2N2102 
TYPICAL SMALL-SIGNAL FORWARD-CURRENT 

TRANSFER-RATIO CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREOUENCY=20 Mc 
FREE-AIR TEMPERATURE=25 ° C 
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92CS-III71 

TYPICAL DC FORWARD-CURRENT 
TRANSFER-RATIO CHARACTERISTICS 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO- EMITTER VOLTS ( VcE = 1 
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2N21102 

TYPICAL TRANSFER CHARACTERISTICS 
COMMON—EMITTER CIRCUIT, BASE INPUT. 
FREE—AIR TEMPERATURE = 25* C 
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BASE—TO—EMITTER VOLTS ( VBE) 

92CS — 11185 

TYPICAL COLLECTOR-TO-EMI-I-1"ER-
VOLTAGE CHARACTERISTICS 

VCER = COLLECTOR—TO—EMITTER VOLTAGE WITH EXTERNAL RESISTANCE 
BETWEEN BASE AND EMITTER 

VcE0 = COLLECTOR—TO—EMITTER VOLTAGE WITH BASE OPEN 

COMMON—EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR CURRENT ( lc ). KM MA, 
FREE —AIR TEMPERATURE= 25° C 

130 

120 

o • 110 

1-- • 100 

y • 90 

et 80 

..a.1 70 

o 
<-) 60 

I I 

VCER 

VcEO 

2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8 
1 10 102 103 104 103 
EXTERNAL BASE— TO—EMITTER RESISTANCE (RBE)— OHMS 

92 CS- 11193R1 

RADIO CORPORATION OF AMERICA 
4e Semiconductor & Materials Division Somerville, N. J. 

DATA 6 

8-6 I 



2N2102 
TYPICAL EMITTER-TRANSITION-CAPACITANCE 
AND OUTPUT-CAPACITANCE CHARACTERISTICS 

(IC)0 COLLECTOR CURRENT 

EMITTER CURRENT II E1.0 

FREE-AIR TEMPERATURE r 25° C 
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TYPICAL AF NOISE-FIGURE CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
FREE-AIR TEMPERATURE . 25. C 
GENERATOR RESISTANCE = 1000 OHMS 
SIGNAL FREQUENCY. KC 
MEASUREMENT -C RCUIT BANDWITH . 15 KC 
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2N2205_ 

Transistor 

SILICON N- P- N DOUBLE-DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For Switching Applications in 
Industrial and Military Equipment 

The 2N2205 as the same as the 2111708 except for the following 
items: 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads/  0  210" 
Maximum Diameter  0  230" 
Dimensional Outline  JEDEC No.T0-18 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   3 
Minimum length 0  500" 
Orientation and diameter. . .... See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1 - Emitter 

Lead 2- Base 
Lead 3-Collector, 

Case 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 
2-62 



2N2205 

JEDEC No.70-18 

.195"MA1X. 

.I78 MIN. --.1 
DIA. 

230" MAX. 
r .209" MIN. 

DIA. 

.500" MIN. ri 

INSULATION 

as. 

INDEX 
TAB 

(NOTE 3) 
.046" MAX. 
.036" MIN. 

1 .210" MAX. 
.170 , MIN. 

I' SEATING PLANE 

4--.03e MAX. 

..)x\ 3 LEADS 

s_ .017" +geDIA. 

(NOTE I) 

NOTE 4 

92CS-10505R2 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT 

CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 

+ 0.001" - 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE MAXIMUM 0.230" DIAMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS USED, MEASUREMENT WILL BE MADE AT 

SEATING PLANE. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM AND 0.048" MAXI-

MUM, AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" 

FROM DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N2206 

Transistor 
SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For Switching Applications in 
Industrial and Military Equipment 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  080" 
Maximum Diameter  0  230" 
Dimensional Outline JEDEC No.T0-46 
Case Metal 
Seals Hermetic 
Leads, Flexible  3 
Minimum length 0  500" 
Orientation and diameter ...... See Dimensional Outline 

Termiral Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3-Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   V EDO 25 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With external resistance be-
tween base and emitter ( ohms) 
= 1000, load resistance (ohms) 
. 100 . . . . .   20 max. volts 
fl' ER-TO-BASE VOLTAGE: vCERL 

With collector open   VEBO 3 max. volts 
COLLECTOR CURRENT    IC Limited by power 

dissipation 
TRANSISTOR DISSIPATION:° 

At case temperatureb of 25° C 
or below  1 max. watt 

At free-air temperature of 
25° C or below  0.3 max. watt 

TEMPERATURE RANGE: 
Storage   -65 to +300 °C 
Operating   -65 to +175 °C 

LEAD TEMPERATURE:e 
For 10 seconds maximum  235 max. 

a See accompanying Rating Chart. 

oc 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA I 
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2N2206 

Measured at center of seating plane 

Measured 1/I6 f 1/32" down from seating plane. 

ELECTRICAL CHARACTERISTICS 

Voltage values are oven wsth respect to base and free-
air temperature of 250 C unless otherwise specifted 

Nu?. Max. 

• 
DC Collector Breakdown Voltage 

for dc collector me. = 0.1, 
emitter ma. - 0   BVCP0 25 volts • 

DC Emitter Breakdown Voltage 
for dc emitter ma. = 0.1, 
collector ma. = 0   IWEBO 3 volts 

DC Collector-to-Emitter Latch-
ing Voltaqed for external 
resistance between base and 
emitter (ohms) = 1000, load e 
resistance (ohms) = 100 . . • VCERL 20 volts 

DC Base-to-Emitter Saturation 
Voltage for dc collector ma. 
= 10, dc base ma, u ... 1 . . • • VBE(sat) 0.7 0.9 volt 

DC Collector-to-Emitter 
Saturation Voltage: VcE(sat) 
With dc collector ma. = 10, 

dc base ma = 1   0.22 volt 
With dc collector ma. = 50, 

dc base ma - 5   0.35 volt 
DC Collector-Cutoff Current IBCO 

for dc collector volts = 
15, emitter mn. = 0, free-
air temperature = 

25° C   - 0.025 pa 
150° C  - 15 pa 

DC Collector Current for base-
to-emitter forward bias volts 
= 0.35, dc collector- to-
emitter volts = 10, free-air 
temperature = 100° C  ICEX 15 pa 

Collector-to-Base Capacitance 
for dc collector volts . 10, 
emitter ma. = 0, frequency 
(kc) - 140  Cob 6 pf 

DC Current Transfer Ratio for 
dc collector to emitter • volts = 1, dc collector 
ma. - 10  hEE 40 120 

Small-Signal Current Transfer 
Ratio for dc collector-to-
emitter volts = 10, dc 
collector ma. = 10, fre-
quency (Mc) - 100   hfe 2 • 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N2206 

Storage Timee for dc collector 
supply volts . 10, collector 
resistance ( ohms) s 1000. 
turn-nn and turn-off de base 
ma. . 10 each, dc collector 
ma. - 10  ts - 35 gsec 

Turn-On Timef ( Delay time + 
rise time) for (IC collector 
surrly volts n 3, turr-or' 
dc hase ma. . 3, turn-off 
dc base ma. s 1. dc col-
lector ma. - 10   td+ tr - 40 µsec 

Turc-Off Time (Storaoe time + 
fall- time) for dc collector 
supply volts = 3, turn-on 

dc base ma. r 3, turn-off 
de base ma. r 1, dc col-
lector ma. , 10   ts +tf 75 µsec 

d For descriptionot this test. write Commercial Engineering, Semiconduc-
tor g Materials Division. RCa. Somerville, New Jersey. 

e See accompanying Storange-Tiue-Measurement Circuit. 

See accompanying furn-On-fime and Turn- Off- Time Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistorareusually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the glass seals of the 

leads and damage the transistor. 

It isto be noted that the case of this transistor operates 

at thecollector voltage. Because of the possibility of shock 
hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N2206 

STORAGE-TIME-MEASUREMENT CIRCUIT 

890 
(NOTE 4) OHMS 

A 

0.1 µf 500 
OHMS 

o 
V N 

(NOTE 2) 
0 

500 
OHMS 

§ 91 
OHMS 

0 0.00251(  
»f i' ‘-----) I 0.0025 VOUT 

68 »f (NOTE 3) 
§  
OHMS 1- - o 
 -I(  

10 µf 10 µf 
+ + 

Vuouv (NOTE I) Vbc.10V (NOTE I) 

1), - 

92CS—I1226R2 

(): Transistor type 2N2206 

NOTE I: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 
NECESSARY TO CONNECT 25-pf DECOUPLING CAPACITORS ACROSS 

THE POWER- SUPPLY TERMINALS FOR Vcc AND VEle. 

NOTE 2: INPUT VOLTAGE IVIN, OBTAINED FROM MERCURY- RELAY 

TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF50014MS. 

NOTE 3: THE ASSOCIATED INPUT AND OUTPUT WAVE FORMS SHOWN 
SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 

HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

NOTE 4: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 

VOLTAGE IVA). 

RADIO CORPORATION OF AMERICA 
Semiconductor 8, Materials Division Somerville, N. J. 



2N2206  

ASSOCIATED WAVE FORMS 

PULSE 
GENERATOR 
VOLTAGE 

(V1n) 

REFERENCE 
PULSE 

VOLTAGE 
(VA) 

10 V 

 . TIME 

RISE TIME < I mµSEC 
PULSE DURATION .≥ 300mp. SEC 
DUTY FACTOR < 0.02 

INPUT WAVE FORM 

10% 

  TIME 

+6 V 

O 

4 V 

REFERENCE WAVE FORM OBSERVED 
AT POINT »A» IN STORAGE— TIME— 

MEASUREMENT CIRCUIT 

OUTPUT 
VOLTAGE 
(VOUT) 

ts --»I 

OUTPUT WAVE FORM 

TIME 

92CS-II224 

la RADIO CORPORATION OF AMERICA 
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2N2206 

TURN— ON— TIME AND TURN—OFF—TIME MEASUREMENT CIRCUIT 

3900 
OHMS 

220 1000 
OHMS OHMS 

(--VV\i`-0 

()Apt VOUT 

50 

92CS-11392R1 

Q: Transistor type 2N2206 

NOTE I: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25-pf DECOUPLING CAPACITORS ACROSS 

THE POWER- SUPPLY TERMINALS FOR Vcc AND V65. 

NOTE 2: INPUT VOLTAGE IVINI OBTAINED FROM MERCURY- RELAY 
TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. 

NOTE 8: INPUT AND OUTPUT WAVE FORMS, SHOWN ON NEXT PAGE, 

SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 
HAVING AN INPUT IMPEDANCE OF 50 OHMS. 

NOTE 4: ALL RESISTANCE VALUES HAVE ± I% TOLERANCE. 

RADIO CORPORATION OF AMERICA 
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2N2206 

ASSOCIATED WAVE FORMS 

VIN 

o 
-10% 

VIN 

I L 
INPUT WAVE FORMS 
ton 

VIN + 16 V 
VBB = - 1.9V 

f- V /- 

NOTE 3 

toff 

VIN = - 16V 
VB8 = + 12 V 

ton - 1.1 Itoit -1>1 

OUTPUT WAVE FORMS 
92CS-I1393 
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2N2206 

JEDEC No.70-46 

 '• . 230" MAX. 
.209" MIN. 

DIA. 

.040" MAX. 

.195" MAX. 

.178" MIN. 
DIA. 

17--
.500" 
MLN. [I 

.100' 
.1 F7050" 

me' MAX. 
.060" MIN. 

INDEX —\ 
TAB 

(NOTE 3) 

45" 

\Y„,/ 

.046" MAX.  
.036" MIN. 

3 LEADS 
.019" MAX. DIA. 
.01e MIN. 
(NOTE 1) 

4r-ser 

INSULATION 

-\  
\>R0" .100" 

(NOTE 2) 

(NOTE 4) 
92CS —11225 

NOTE I: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

.ETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

u.25" TOTHF END OF THE LEAD, A MAXIMUM DIAMETER OF 0.021" 

IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS 

NOT CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE M.054" 

0.001" - 0.000" BELOW SEATING PLANE TO BE NITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE 0.230" MAXIMUM DIAMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS NOT USED, MEASUREMENT WILL BE MADE 

AT SEATING PLANE. 

NOTE 3: INDEX TAB FOR VISUAL ORIENTATION ONLY. 

NOTE 4: TAB LENGTH TO BE 0.028" MINIMUM - C,.048" MAXIMUM 

AND WILL BE DETERMINED BY SUBTRACTING DIAMETER " A" FROM 

DIMENSION " B". 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 





2N2206 

TYPICAL DC BASE-TO-EMITTER 
SATURATION-VOLTAGE CHARACTERISTIC 

COMMON EMITTER CIRCUIT, BASE INPUT 
 JUNCTION TEMPERATURE ( T,)=25. C 

COLLECTOR CURRENT (Ic).10 X BASE CURRENT (IB) 

50 100 150 
COLLECTOR MILLIAMPERES (IC) 

92CS-11418 

TYPICAL DC CURRENT-TRANSFER-
RATIO CHARACTERISTIC 

COMMON— EMITTER CIRCUIT, BASE INPUT 
JUNCTION TEMPERATURE (TJ)=2.5° C 
COLLECTOR—TO— EMITTER VOLTS ( VcE),I 

0 68 2 4 68 2 4 68 
I 1 0.1 10 

COLLECTOR MILLIAMPERES (IC) 

92CS-11431 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 



2N2206  
TYPICAL STORAGE-TIME AND 
FALL-TIME CHARACTERISTICS 

COMMON—EMITTER CIRCUIT BASE INPUT. 
TURN—ON BASE MILLIAMPERES (Ia.0.5 
COLLECTOR MILLIAMPERES IC). 0 
JUNCTION TEMPERATURE Ts' . 25° C 

__70 

20 

e„. 

60 
co 
o 

50 c.) 

o 

40 

30 

20 

10 

O 

0 05 1.5 2 
TURN — OFF BASE MILLIAMPERES no& 

92C5— 11427 

60 

50 

o 
o 

)1_  r-
COMMON— EMITTER CIRCUIT, BASE INPUT. 
TURN—ON BASE MILLIAMPERES (1E4).10 

COLLECTOR MILLIAMPERES (Ic)v100 
JUNCTION TEMPERATURE (T,J).25. C 

TfiT  g ITT f-4-;f-;g;7[1i 

t_t t.1. 
. • 1. 

.7v\ •  tH —,, 

1Frt 

3LLiH 
20 -L + -4;: 

- 

: 
10   

 _a. 

19 -
,f 

o 
o 

30 o  La 

4 

2 4 6 8 10 

TURN—OFF BASE MILLIAMPERES (I62) 

20 
72: 

0 71- 

92CS —11424 
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2N2206 

TYPICAL STORAGE-TIME CHARACTERISTIC 
COMMON— EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES ( IC) =10 
TURN— ON BASE MILLIAMPERES (I50.10 
TURN—OFF BASE MILLIAMPERES (IB2)=10 

cc 
0 

20 !r 

_141_1 •LI 

0 25 50 75 100 125 
JUNCTION TEMPERATURE ( T,,)-- C 

150 

92CS—I1413 

TYPICAL DELAY-TIME AND RISE-
TIME CHARACTERISTICS 

COMMON—EMITTER CIRCUIT, BASE INPUT. 
JUNCTION TEMPERATURE (T,O=25° C 
COLLECTOR MILLIAMPERES (IC)I00 

25 
o 
o 
o 
Luu 20 
o 

2  15 

'7O 

10 

>- 5 

o 

0 5 10 15 
TURN—ON BASE MILLIAMPERES (IBO 

50 

o 
o 

40 o 

o 

30 z 

20 
1+.1 

10 

cc 
O 

20 

92CS — 11425 

• 

• 

• 
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2N2206 

TYPICAL TURN-ON-TIME CHARACTERISTIC 
70  

co 60. 

o c.) 

o 50 

40 

U1 30 

o 20 

 COMMON-EMITTER CIRCUIT, BASE INPUT, 
  JUNCT ON TEMPERATURE Tj = 25- C 
 COLLECTOR MILLIAMPERES (1)=10  

\\*N...‘......."'--,  

O 05 1.5 
TURN-ON BASE MILLIAMPERES IBI) 

2 

92CS-I1416 
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Semiconductor & Materials Division Somerville, N. J. 

2N2273 

Transistor 

• GERMANIUM P- N- P DIFFUSED- BASE MESA TYPE 

For IF- and RF-Ampl if ier Appl ¡ cations in the 
5-to-50 Mt Range in Industrial and Military Equipment 

GENERAL DATA 

Mechanical: 

e Dimensions See Outline TO- 18 in General Section 
Terminal Diagram: BOTTOM V'EW 

• 
Lead 1- Emitter Lead 3- Collector, 
lead 2- Base Case 

RADIO- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Naxtmum Values: 

COLLECTOR-TO- BASE VOLTAGE: 
With emitter open   VC80 -25 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO -15 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEBO -1 max. volt 

COLLECTOR CURRENT   lc 100 max. ma 
TRANSISTOR DISSIPATION: P 

At free- air temperature 
of 25° C or below   100 max. mw 

At free-air temperature 
above 25° C  Derate linearly 1.33 mw/°C 

TEMPERATURE RANGE: 
Junction (Operating)   Tj -65to+100 °C 
Storage  TsTG -65to+100 °C 

LEAD TEMPERATURE:a 
For 10 seconds maximum  TL 235 max. oc 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free-atr temperature 0250 C 

Min. Typical Mar. 

DC Collector- to- Base 
Breakdown Voltage 
for dc collector ma. 
= -0.1, emitter cur-
rent - 0  BVCEO -25 volts 

a measured 1/l6 O 1/32 along lead down from seating plane. 

RADIO CORPORATION OF AMERICA DATA i 
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2N2273 

Nin. Typical Max. 
DC Collector-to-Emitter 

Breakdown Voltage 
for dc collector ma. 
= -0.1, base current 

• 
- 0   BVuo -15 - volts 

DC Emitter-to-Base 
Breakdown Voltage 
for dc emitter ma. 
= -0.1, collector 
current - 0   BVEBO -1 - volt • 

DC Collector-Cutoff 
Current for dc col-
lector-to-base volts 
a -12, emitter cur-
rent - 0  Ice() -10 ma 11, 

Base Spreading Resist-
ance for dc col lector-
to-emitter volts a 
-10, dc collector ma. 
= - 1, frequency ( Mc) 
- 250   rbb, 250 ohms 

Real Part of Small-Sig-
nal Short-Circuit 
Input Impedance for 
dc collector- to-emit-
ter volts = -9, dc 
collector ma. = - 1, 
frequency ( Mc) = 250. hi e(real, 50 - 250 ohms 

Output Capacitance for 
dc collector- to-base 
volts =- 10, emitter 
current = 0, fre-
quency ( kc) = 140 . . Cob 3.5 pf 

DC Forward-Current 
Transfer Ratio for 
dc collector-to- II/ emitter volts = - 10, 
dc collector ma. = - 1. hFE 25 150 

Small-Signal Short-
Circuit Forward-Cur-
rent Transfer Ratio 
for dc collector-to-
emitter volts a • dc collector ma. = 
-1, frequency ( kc) 
= 1   hfe 20 28 

Small-Signal Power Gain 
for dc collector-to-
emitter volts =-9,dc 
collector ma. a -1. 
frequency (Mc) = 30 . Gpe 10 - db 11, 

RADIO CORPORATION OF AMERICA 
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2N2273 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistorareusually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

It is to be noted that the case of this transistor oper-

ates at the collector voltage. Because of the possibility of 

shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

e RADIO CORPORATION OF AMERICA 
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2N2475 

Transistor 

• SILICON N-P-N EPITAXIAL-PLANAR TYPE 

For Ultra-High-Speed Logic-Circuit Switching Applications 
in Commercial and Military Data-Processing Systems 

GENERAL DATA 

Mechanical: 

goo Dimensions  Similar to JEDEC No.T0-18 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

e Lead 2- Base 

Lead 3- Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Naxtmum Values: 

15 max. volts 
COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  

EMITTER-TO-BASE VOLTAGE: 
With collector open   

COLLECTOR CURRENT   

V C80 

VCE0 

VE80 
IC 

6 max. volts 

4 max. volts 
Limited by power 

dissipation 
TRANSISTOR DISSIPATION: a P 

At case temperatureb of 
100° C or below   500 max. mw 

At free-air temperature of 
25° C or below  300 max. mw 

TEMPERATURE RANGE: 
Junction (Operating)   Tj -65 to +200 °C 
Storage   TSTG -65 to +300 °C 

LEAD TEMPERATURE:' 
For 10 seconds maximum  TL 300 max. °C 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specifted, free—air temperature = 25° C 

Min. Typical Max. 

DC CollectorBreakdownVoltage 
for dc collector ma. = 0.01, 
dc emitter current = O. . . 8VCSO 15 30 - volts 

4 See accompanying Rating Chart. 

Measured at center of seating piare. 

C measured 1/10 ± tar along lead, down from seating plane. 

RADIO CORPORATION OF AMERICA 
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Min. TyPical Max. 
DC Emitter Breakdown Voltage 

• for dc collector current = 
0, dc emitter ma. = 0.01. . BVE80 4 7 - volts 

DC Collector-to-Emitter 
Sustaining Voltage's for dc 
pulsed collector ma. = 10, 
dc base current O • • • •VcE0(sud) 6 10 - volts 

DC Base-to-Emitter Saturation • Voltage for dc collector 
ma. = 20, dc base ma. 
= 0.66 VBE (sAt) 0.8 0.9 1 volt 

DC Collector-to-Emitter 
Saturation Voltage for 
dc collector ma. = 20, 
dc base ma. = 0.66 Valsatl - 0.28 0.4 volt e 

DC Collector-Cutoff Current I C130 
for dc collector-to-base 
volts = 5, dc emitter 
current = 0, free-air 
temperature = 
25° C   0.002 0.05 ga 
150° C  0.9 5 ma 

Emitter-to-Base Capacitance 
for dc emitter-to-base 
volts = -0.5, dc collector 
current = 0, frequency ( kc) 
= 140 (Approx.) C  b 2 2.5 pf 

Collector-to-Base Capacitance 
for dc collector-to-base 
volts = 5, dc emitter 
current = 0, frequency ( kc) 
= 140 (Approx.)   co, 2.4 3 Pf 

DC Forward-Current Transfer 
Ratio: hFE 
With dc collector-to-

emitter volts = 0.3, dc 
collector ma. = 1 . . . . 20 40 

With dc collector-to-
emitter volts = 0.5, dc 
pulsed collector ma. = 50. 20 36 

With dc collector-to-
emitter volts = 0.4, dc 
pulsed collector ma. = 20. 30 50 150 

411, With dc collector-to-
emitter volts = 0.4, dc 
pulsed collector ma. = 20, 
free-air temperature 
= -55° C  15 24 

Small-Signal Short-Circuit 
Forward-Current Transfer 
Ratio for dc collector-to-
emitter volts = 2, dc 
collector ma.= 20, signal 
frequency (Mc) = 100. . . . hre 6 8 

RADIO CORPORATION OF AMERICA 
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2N2475 

Switching Time: 
Storage timee for dc 

collector ma. = 5, turn-
on dc base ma. = 5, turn-
off dc base ma. = -5. . . ts 

Turn-On time ( Delay time 
+ rise time) for dc col-
lector ma. = 20, turn-on 
dc base ma. = 1, turn-off 
dc base ma. - -1  to  

Turn-Off timer ( Storage 
time + fall time) for dc 
collector ma. = 20, turr-
on dc base ma. = 1, turn-
off dc base ma. = -1. . . toff 

- 3.2 6 nsec 

- 7.3 20 nsec 

- 9 15 nsec 

d The Collector- to-Emitter Sustaining voltage [VCEQ(sus)] with the base 
open is that value of voltage which remains relatively constant over a 
wide rangeof collector currents. and approximates the collector voltage 
at which the effective alpha of the device is equal to unity ivam = 1: 
voltage at which the product of alpha ( a), at low voltage, times the 
multiplication factor (M) equals unity). 

e See accompanying Storage-fine-Measurement Circuit. 

See accompanying forn-On-fine and turn-Off- fine Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads ofthistransistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

It isto be noted that thecase of this transistor operates 

at the collector voltage. Because ofthe possibility of shock 

hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

RADIO CORPORATION OF AMERICA 
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2N2475 

STORAGE—TIME MEASUREMENT CIRCUIT 

(NOTE 5) 
A 

TYPES 
2N2475, 
2N709 

2 

(NOTE 3) 

50 
OHMS 

VBB=5.2V VCC'" 
= (NOTE 2) 

430 
OHMS 

0.4‘f 

 O 

VOUT 
(NOTE 4) 

92CS-11734 

NOTE I: ALL RESISTANCE VALUES HAVE ± I PER CENT TOLERANCE. 

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 
NECESSARY TO CONNECT 25—ia.f DECOUPL I NG CAPACITORS ACROSS 

THE POWER—SUPPLY TERMINALS FOR vc, AND V88 . 

NOTE 3: INPUT VOLTAGE IV 18 I OBTAINED FROM MERCURY—RELAY 

TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 OHMS. 

VIN RISE TIME < 1 NSEC; PULSE DURATION > 300 NSEC; AND 
DUTY FACTOR < 0.02. 

NOTE 4: INPUT AND OUTPUT WAVE FORMS SHOWN SHOULD BE 
MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE HAVING A 

RISE TIME < 0.5 NSEC; INPUT CAPACITANCE OF PROBE < 2.5 
pf WITH SHUNT RESISTANCE > 1000 OHMS. 

NOTE 5: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 
VOLTAGE I VA 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 



2N2475 

ASSOCIATED WAVE FORMS 

REFERENCE 
PULSE 

VOLTAGE 
(VA) 

I . TIME 
I 

REFERENCE WAVE FORM OBSERVED AT POINT 'A" IN 
STORAGE— TIME MEASUREMENT CIRCUIT 

OUTPUT 
VOLTAGE 
(VT) 

—..17- -ioy. 

I 
k— is --ii 

TIME 

OUTPUT WAVE FORM 

92CS-11728RI 

CI) RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 

DATA 3 
8-62 



2N2475 

TURN-ON-TIME AND TURN-OFF-TIME MEASUREMENT CIRCUIT 

(NOTES) 
A 

0.1»f 

VIN 
(NOTE 3) 

50 
OHMS 

TYPES 
2N2475, 
2N709 

34 
OHMS 

VBB VCC 
(NOTE 2) 

 o 

VOUT 
(NOTE 4) 

92CS-11735 

282475 29709 

ton toff ton to„ 

V88 : - 1 volt VD,: +5 volts v99 : - I volt v99 : +5 Volts 
VIN : +4 volts VIN : -4 volts VIN : :1e ,ZtS VIN : -4 volts 

vcc : +1.8 vo lt s vcc , + 1.8 volts vec: t vcc : + 1 volt 

NOTE 1: ALL RESISTANCE VALUES HAVEt IPERCENT TOLERANCE. 

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 
NECESSARY TO CONNECT 25-»+ DECOUPLING CAPACITORS ACROSS 
THE POWER-SUPPLY TERMINALS FOR V„ AND V„. 

NOTE 3: INPUT VOLTAGE ( Vin ) OBTAINED FROM MERCURY-RELAY 

TYPE PULSEGENERATORHAVINGANOUTPUT IMPEDANCE OF 50 OHMS. 

VIN RISE TIME < 1 NSEC; PULSE DURATION > 300 NSEC; AND 
DUTY FACTOR < 0.02. 

NOTE 4: INPUT AND OUTPUT WAVE FORMS SHOWN SHOULD BE 

MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE HAVING A 

RISE TIME < 0.5 NSEC; INPUT CAPACITANCE OF PROBE < 2.5 
pf WITH SHUNT RESISTANCE > 1000 OHMS. 

NOTE 5: TEST POINT FOR OBSERVATION OF REFERENCE PULSE 
VOLTAGE (VA ). 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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ASSOCIATED WAVE FORMS 

1 „ VA 

— 10 % 4 

REFERENCE WAVE FORMS 
OBSERVED AT POINT "A" 
/N TURN—ON—TIME AND 
TURN—OFF—TIME MEASURE— 
MENT CIRCUIT 

le-- t off --.4 I.-- ton — .I 

OUTPUT WAVE FORMS 
92CD-11729R 
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SIMILAR TO JEDEC No.70-18 

.195" MA:i 

.178' MIN.-1 

230' MAX. 
209' MIN. r_ 

DIA. 

.500" MIN. 

.101 

INSULATION 

45" 

INDEX— 
TAG 

(NOTE 3) 
.046" MAX. 
.036" MIN. 

.210' MAX. 

.100" MIN, 

SEATING PLANE 

.030" MAX. 

4/\\_ 3 LEADS 

-eor • 
(NOTE 0 

NOTE 4 

92C5-11739 

NOTE 1: THE SPECIFIED LEAD DI AMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" TO THE END OF THE LEAD, A MAXIMUM DI AMETER OF 0.021" 
IS HELD. OUTSIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT 
CONTROLLED. 

NOTE 2: MAXIMUM DIAMETER LEADS AT A GAUGING PLANE 0.054" 
+ 0.001" — 0.000" BELOW SEATING PLANE TO BE WITHIN 0.007" 

OF THEIR TRUE LOCATION RELATIVE TO MAXIMUM WIDTH TAB AND 

TO THE MAXIMUM O. 230" DI AMETER MEASURED WITH A SUITABLE 

GAUGE. WHEN GAUGE IS USED, MEASUREMENT WI LL BE MADE AT 
SEATING PLANE. 

NOTE 3: FOR VISUAL ORIENTATION ONLY. 

NOTE II: TAB LENGTH TO BE 0. 02120 ml NI MUM AND 0.048" MAXIMUM, 

AND WILL BE DETERMINED BY SUBTRACTING DIAMETER "A" FROM 
DIMENSION "B". 

RADIO CORPORATION OF AMERICA 
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2N2475  

RATING CHART 
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TYPICAL DC FORWARD-CURRENT-
TRANSFER-RATIO CHARACTERISTIC 
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2N2475 
TYPICAL DC FORWARD-CURRENT-
TRANSFER-RATIO CHARACTERISTIC 

COMMON-EMITTER CIRCUIT, BASE INPUT, 
COLLECTOR-TO-EMITTER VOLTS ( Vc 2)=1 
COLLECTOR MILLIAMPERES ( I c). 20 

100 
F- - 
z w 
Lu 

73  

1 .eC 

50 

2 .1z 25  

O  

-75 -50 -25 0 25 50 75 100 125 
FREE-AIR TEMPERATURE (TFA)—°C 

92CS — 11724 

TYPICAL SMALL-SIGNAL SHORT-CIRCUIT FORWARD-
CURRENT TRANSFER-RATIO CHARACTERISTICS 
COMMON- EMITTER CIRCUIT, BASE INPUT, 
FREOUENCY.100 Mc 
FREE-AIR TEMPERATURE ( TFA)=25. C 
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2N2475 
TYPICAL COLLECTOR-TO-EMITTER 

SATURATION-VOLTAGE CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. BASE MILLIAMPERES=IB 

FREE-AIR TEMPERATURE (TFA)=25* C 
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COMMON- EMITTER CIRCUIT, BASE INPUT. 

COLLECTOR MILLIAMPERES ( IC)2O 
BASE MILLIAMPERES = IB 

-75 -50 -25 0 25 50 75 100 125 

FREE AIR TEMPERATURE (TFA) —.0 
92C5- 11730 

RADIO CORPORATION OF AMERICA DATA 6 

Semiconductor & Materials Division Somerville, N. J. 8-62 



BASE- TO- EMITTER VOLTS ( VBE) r> XI 0 
rn g  

3 0  

71› e 

DJ rn 

71 Da n' 

= 
- = 

CD 
> 

--- m 

T) 



2N2475 
TYPICAL COLLECTOR-TO-EMITTER 
VOLTAGE CHARACTERISTICS 
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BASE-TO-EMITTER RESISTANCE (RBE)— OHMS 
92CS-1173661 

TYPICAL COLLECTOR-CURRENT CHARACTERISTIC 

FREE- AIR TEMPERATURE TrA).150° C 
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2N2475 
TYPICAL INPUT- AND OUTPUT-

CAPACITANCE CHARACTERISTICS 
LOWER LIMITING VALUE OF COLLECTOR-
TO- BASE CAPACITANCE = 1.3 pf 
LOWER LIMITING VALUE OF EMITTER-

TO-BASE CAPACITANCE = 0 7 pf 
FREE-AIR TEMPERATURE (TFA)=25° C 
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c APACITANCE (r , 
OPEN-C RCU1T 
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- -- bi— 

CAPACITANCE (cio 

4 6 8 01 2 10 

REVERSE BIAS VOLTS ( VEN) OR ( VCB ) 
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Transistor 

SILICON N-P-N DOUBLE-DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For High-Speed, High-Current Switching in Core-Driving 
and Line-Driving Applications in Data-Processing Systems 

GENERAL DATA 

Mechanical: 

Dimensions  See Out tine TO-5 in General Section 
Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
Lead 2- Base 

ead 3- Collector, 
Case 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open . .  Vc8c, 60 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO 20 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VE80 5 max. volts 

COLLECTOR CURRENT   IC Limited by power 
dissipation 

TRANSISTOR DISSIPATIM b 
At case temperatureb of 

25° C or below  2 max. watts 
At free-air temperature of 

25° C or below  0.6 max. watt 
TEMPERATURE RANGE: 
Junction ( Operating)   Tj -65 to+200 oc 
Storage   TsTG -65 to +300 °C 

LEAD TEMPERATURE:= 
For 10 seconds maximum  TL 235 max. oc 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free-air teeerature =250 C 

Yin. Max. 

DC Collector-to-Base Breakdown 
Voltage for dc collector ma 
= 10, emitter current = 0 . BVCB0 60 volts 

8 See accompanying Rating Chart. 

Measured at center of seating plane. 

Measured 1/16 t 1/32' along lead down from seating plane. 
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2N2476 

Min. Max. 

DC Collector-to-Emitter Break-
down Voltage for pulse dc 

II> collector ma. = 50°, base 
current = 0   BVCEO 20 - volts 

DC Emitter-to-Base Breakdown 
Voltage fordc emitterme. = 0.1, 
collector current = 0   BVE80 5 - volts 

DC Base-to-Emitter Voltage for 
dc collector ma. = 150, dc 
base ma. = 7  5   VBE - 1 volt • 

DC Collector-to-Emitter 
Saturation Voltage: VcE (se ) 
With dc collector ma. = 150, 

dc base ma. = 7.5   - 0.4 volt 
With dc collector ma. = 500, 

dc base ma. = 50  — 0.75 volt 
DC Collector-Cutoff Current CB0  e 

for dc collector-to-base volts 
= 30, emitter current = 0, 
free-air temperature = 
25° C   0.2 
150° C  200 

CC Emitter-Cutoff Current for dc 
emitter-to-base volts = 5, 
collector current = 0   1E80 100 µa 

Output Capacitance for dc collec-
tor-to-base volts = 10, emitter 
current = 0, frequency ( kc) = 140. Cob - 10 pf 

DC Forward-Current Transfer Ratio 
for dc collector-to-emitter 
volts = 0.4,dc collectorme.=150. hFE 20 - 

Small-Signal Short-Circuit 
Forward-Current Transfer Ratio 
for dc collector-to-emitter 
volts = 10, dc collector ma. 
= 50, frequency (Mc) = 100. . . hfo 2.5 

Switching Time: 
Storage time' for dc collector 

supply volts = 6.4, collector 
resistance ( ohms) = 40, turn-
on dc base ma. = 15, turn-off 
dc base ma. = -15, dc collec-
tor ma. = 150   - 25 nsec 

Turn-on time° ( Delay time+ rise • time) for dc collector supply 
volts = 6.4, turn-on dc base 
ma. = 15, dc collector ma. 
= 150   ton - 25 nsec 

Turn-off time' ( Storage time + 
fall time) for dc collector 
supply volts = 6.4, turn-on 
dc base ma. = 15, turn-off dc 
base ma. = -15, dc collector 
ma. = 150   toff 45 nsec 

• 

• 
RADIO CORPORATION OF AMERICA 
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2N2476 

d pulse duration í 000 usec. duty factor = 0.03. 
411, e See accompanying Storage-fine and furn-Off-fime Measurement Circuit. 

See accompanying Turn-On-fime Measurement Circuit. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

(etc or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flex;ble leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

It is to be noted that the case of this transistor oper-

ates at the collector voltage. Because of the possibility of 
shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

STORAGE-TIME AND TURN-OFF-TIME MEASUREMENT CIRCUIT 

Vcc= 6.4 V 

(NOTE 21 

40 
OHMS 

VouT ( NOTE 4) 

VIN 

(NOTE 3) 

0.1p.f 620 
OHMS 

50 
OHMS 

VBB.I5.9 V 

TYPE 
2N2476, 
2N2477 

92CS-I1755 
(NOTE 21 

NOTE I: ALL RESISTANCE VALUES HAVEil PERCENT TOLERANCE. 

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 

NECESSARY TO CONNECT 25-µf DECOUPLING CAPACITORS ACROSS 

THE POWER-SUPPLY TERMINALS FOR N./ cc AND V. 

NOTE S: INPUT VOLTAGE IVIN1 OBTAINED FROM MERCURY-RELAY 

TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 

OHMS. Vim RISE TIME < 2 NANOSECONDS; PULSE DURATION> 150 
NANOSECONDS; DUTY FACTOR < 0.02. 

NOTE 4: THE ASSOCIATED INPUT AND OUTPUT WAVE FORMS SHOWN 
SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 

HAVING A RISE TIME < 0.5 NANOSECOND; INPUT CAPACITANCE 

OF PROSE< 2.5 PICOFARADS WITHSHUNTRESISTANCE OF IME6OHM. 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 
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2N2476 

ASSOCIATED WAVE FORMS 

VIN 
(NOTE 3) 

17.7 V 

6.3 V 

t —04 

s toff - 44 92CS-11754R1 

TURN-ON-TIME MEASUREMENT CIRCUIT 

1000 
OHMS 

50 
OHMS 

40 
OHMS 

VCC' 6 4 V 
(NOTE 2) 

TYPE 
2N2476, 
2N2477 

VOUT ( NOTE 4) 

92cs-o763 

NOTE I: ALL RESISTANCE VALUES HAVE± I PERCENT TOLERANCE. 

NOTE 2: WITH CERTAIN TYPES OF POWER SUPPLIES, IT MAY BE 
NECESSARY TO CONNECT 25.-µf DECOUPLING CAPACITORS ACROSS 

THE POWER—SUPPLY TERMINALS FOR V„ AND V„. 

NOTE 9: INPUT VOLTAGE ( VIN) OBTAINED FROM MERCURY—RELAY 
TYPE PULSE GENERATOR HAVING AN OUTPUT IMPEDANCE OF 50 
OHMS. VIN RISE TIME < 2 NANOSECONDS; PULSE DURATION> 150 
NANOSECONDS AND DUTY FACTOR < 0.02. 

NOTE 6: THE ASSOCIATED INPUT AND OUTPUT WAVE FORMS SHOWN 

SHOULD BE MONITORED BY MEANS OF A SAMPLING OSCILLOSCOPE 
HAVING A RISE TIME < 0.5 NANOSECOND; INPUT CAPACITANCE 
OF PROBE< 2.5 PICOFARADS WITH SHUNT RESISTANCE OF I MEGOHM. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville. N. J. 
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2N2476 

ASSOCIATED WAVE FORMS 

15.9 V 

VOUT 

ton — .1 
92C5- 11752R1 

RATING CHART 
ASE TEMPERATURE MEASURED AT 
CENTER OF SEATING PLANE 

--FREE-AIR TEMPERATURE 

imiiïi  
Ifflulilli  

•••• 

cr G 
o 1- 15 
I-- I-
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t7r 

7< s. 
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0.5  

ME MEN. 
o  
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2N2476 
TYPICAL DC FORWARD-CURRENT 
TRANSFER-RATIO CHARACTERISTICS 

COMMON-EMITTER CIRCUIT. BASE INPUT. 

FREE-AIR TEMPERATURE ( TFA).25*C 

rr 
LU 

50 co 

4 

40 

›Z- w 

re 
cc 30 
o 

CI cc 
ce 20 

o 

io 
o 
o 

o 
2 10 2 4 6 8 100 

COLLECTOR MILLIAMPERES ( lc) 

4 6 8 1000 

92CS - 11761 

TYPICAL DELAY-TIME AND RISE-TIME 
CHARACTERISTICS 

COMMO -EMITTER CIRCUIT, BASE INPUT. ',H T. -= 

.-_-' 
COLLECTOR MILLIAMPERES lIc).- 150 

11- 
LOAD RESISTANCE RL) = 40 OHMS 

(TFA). 25 °C -111 -q -
FREE-AIR TEMPERATURE 

-----:g.712- 
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2N2476 

'TYPICAL STORAGE-TIME CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT   
COLLECTOR MILLIAMPERES (Id. 150 
FREE-AIR TEMPERATURE ( TFA). 25* C   

5 10 15 
TURN-OFF BASE MILLIAMPERES ( 4 2 ) 

92CS-11769 
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Semiconductor & Materials Division Somerville, N. J. 



2N2477 

Transistor 
• SILICON N- P- N DOUBLE-DIFFUSED-JUNCTION EPITAXIAL-PLANAR TYPE 

For High-Speed, High-Current Switching in Core- Driving 
and Line- Driving Applications in Data-Processing Systems 

The 02477 is the same as the 02476 excePt for the followlng 
items: 

ELECTRICAL CHARACTERISTICS 

Mln, Max. 

DC Base-to-Emitter Voltage for 
dc collector ma. = 150, dc 
base ma. = 3.75   V8E - 0.95 volt 

DC Collector-to-Emitter 
Saturation Voltage: VcE(sat ) 
With dc collector ma. = 150, 

dc base ma. = 3.75  0.4 volt 
With dc collector ma. = 500, 

dc base ma. = 50  
DC Forward-Current Transfer 
Ratio for dc collector-to-
emitter volts = 0.4, dc 
collector ma. = 150   hFE 40 

0.65 volt 

TYPICAL COLLECTOR-TO-EMITTER SATURATION-
VOLTAGE CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. BASE MILLIAMPERES • Is 
FREE-AIR TEMPERATURE (TFA ).25° C 

F-rear 0.8 
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2N2477  
TYPICAL DELAY-TIME AND 

RISE-TIME CHARACTERISTICS 
COMMON EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES (.1c). 150 

LOAD RESISTANCE (RI» 40 OHMS 
FREE-AIR TEMPERATURE ( TFA).25°C 

t:-
•t-

lal 

80 

4-- EFFry  
• 4.=b4-4---tt•  1.--4t 

441, -4  
_14441-74  — 

4-

14 

-4-

0 5 10 15 

TURN- ON BASE MILLIAMPERES (I8 1) 

92C9-11760 

TYPICAL STORAGE-TIME CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES Ic . 150 
FREE-AIR TEMPERATURE (TF41.25° C 

TURN-OFF BASE MILLIAMPERES (IB 2 ) 

0 5 10 15 20 

92CS-I1757 
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2N2482 

Transistor 

• GERMANIUM N- P-N DIFFUSED- BASE MESA TYPE 

For Low- Power RF-Amplifier Applications in the 
VHF Range in Industrial and Military Equipment 

GENERAL DATA 

Mechanical: 

• Dimens ,ons See Outline TO- 18 in General Section 
Terminal Diagram: BOTTOM VIEW 

e Lead 2- Base 

Lead 1 - Emi tter Lead 3 - Coll ector, 
Case 

RADIO- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

20 max. volts 
COLLECTOR-TO-BASE VOLTAGE: 

With emitter open . . ...  V CB0 
COLLECTOR-TO-EMITTER VOLTAGE: 
With base open  VCEO 12 max. volts 

EMITTER-TO-BASE VOLTAGE: 
With collector open   VEDO 3 max. volts 

COLLECTOR CURRENT   II, 100 max. ma 
TRANSISTOR DISSIPATION: 

At free-air temperature of 
25° C or below  150 max. mw 

At free-air temperature 
above 25° C   Derate linearly e mw/ °C 

TEMPERATURE RANGE: 
Junction (Operating)  Tj -65 to +100 °C 
Storage   TSTG -65to +100 °C 

LEAD TEMPERATURE:* 
For 10 seconds maximum  TL 235 max. oc 

ELECTRICAL CHARACTERISTICS 

Unless otherwise specified, free—air temperature = x50 C 

Min. Typical Max. 

DC Collector-to-Base 
Breakdown Voltage for 
dc collector ma. = 0.1, 
emitter current = 0 . BV 20 CB0 

a measured 1/16. i 1/32 along lead down from seating plane. 

- volts 

0 RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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2N2482 

Min. Typical Max. 

DC Collector-to-Emitter • Breakdown Voltage for 
dc collector ma. = 2, 
base short-circuited 
to emitter  BV CES 15 - volts 

DC Emitter-to-Base Break-
down Voltage for dc 
emitter ma. = 0.1, o collector current = 0 • • BVE80 3 - volts 

DC Collector-Cutoff Current I CB0 
for dc collector-to-base 
volts = 6, emitter cur-
rent = 0, free air 
temperature = 
25° C   5 ma e 80.   90 pa 

Base Spreading Resistance 
for dc collector-to-
emitter volts = 6, dc 
collector ma. = 10, 
frequency (Mc) = 250. . r 'bb' 30 ohms 

Output Capacitance for dc 
collector-to-base volts 
= 6, emitter current = 0, 
frequency ( kc) = 140. . . Cob 4.5 pf 

DC Forward-Current Transfer 
Ratio for dc collector-
to-emitter volts = 6, dc 
collector ma. = 2 . . . . hFE 25 200 

Small-Signal Short-Circuit 
Forward-Current Transfer 
Ratio: hfe 
With dc collector-to-

emitter volts = 6, dc 
collector ma. = 2, 
frequency ( kc) = 1. . . 15 175 • With dc collector-to-
emitter volts = 10, dc 
collector ma. = 10, 
frequency ( Mc) = 100. . 6 10 

With dc collector-to-
emitter volts = 1.7, dc 
collector ma. = 85, • frequency (Mc) = 100. . 3 

Noise Figure for dc NF 
collector-to-emitter 
volts = 6, dc collector 
ma. = 2, frequency (Mc) = 
30  5 db 
100 ...... 6 db 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. I. 



2N2482 

Small-Signal Power Gain: Gpe 
With dc collector-to-

emitter volts = 6, 
dc collector ma. = 2, 
frequency (Mc) = 
30  - 25 db 
100 b  - 12 db 

With dc collector-to-
emitter volts = 12, 
dc collector ma. = 10, 
frequency (Mc) = 200. . - 8 - db 

Collector-to-Base Time 
Constant for dc collec-
tor-to-base volts = 6, 
dc collector ma. = 2, 
frequency (Mc) = 31.9 . . re,Ce - 0.3 nsec 

Power Output as class A 
amplifierc for dc col-
lector-to-emitter volts 
= 12, dc collector ma. 
= 30, signal input (mw) 
= 6.5, frequency (Mc) 
= 70  - 150 mw 

b Circuit Is neutralised and matched. 
See accompanying Power-OutPut-Heasureuent Circuit. 

OPERATING CONSIDERATIONS 

it is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 
high transient currents may cause permanent damage to the 

transistor. 

The flexible leads ofthistransistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation may crack the seals of the leads 

and damage the transistor. 

It 1st° be noted that the case of this transistor operates 
at the collector voltage. flecauseof the possibility of shock 

hazard when the case of this transistor is at avoltage appre— 

ciably above or below ground potential, suitable precautionary 

measures should be taken. 

6 RADIO CORPORATION OF AMERICA 
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2N2482 

POWER—OUTPUT—MEASUREMENT CIRCUIT 

3/4 TURN, No 10 WIRE, 
0.05 jxf 3/8" DIA. 

VIN 

25-280 80-480, -, 1000 

= 

5-80 p./...a 

2w, 
= 0.75 OHM 

0.05 
I 1£f 

4 TURNS, No.14 WIRE, 
1/2" DIA. x 3/4" LONG 

Vcc.+I2 V 

510 
OHMS 

I WATT 

VEE.-I6V 

005 ¡xi 

VOUT 

80-480 

92C5-11778RI 

• 

• 
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2N2482 

• 
TYPICAL SMALL-SIGNAL SHORT-CIRCUIT FORWARD-

CURRENT TRANSFER RATIO CHARACTERISTIC 
COMMON-EMITTER CIRCUIT, BASE INPUT, 

SHORT-CIRCUITED OUTPUT. 
FREQUENCY = 100 Mc 
FREE- AIR TEMPERATURE ( 7FA). 25° C 

15 
cc 

cr 
w 

cr u-

IO 

o 
Z4 
e e 5 

o 

cfif  
O 

Br BB BM 

imgra-mpuml 
ÍI mum i moil 

11 ill 11111111 _ __. _ TR\LT., IV 
IM••••• , ....- --

11•1•M••• 
IMOMM•11181•••• 
IMMIMIIB BB 

..... ••• 

-mBMMIMMI 

IBBIBUIMMUMMIBI 

ia 1111111 
111111111•1111111 

•BM1•••• 

5 10 

COLLECTOR MILLIAMPERES (IC) 

92C5-11777 

TYPICAL GAIN-BANDWIDTH-
PRODUCT CHARACTERISTIC 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VcE)=2 

15 

IM 750 F-
0 I 

01-
cz— 500r 

Zez   

2.50.  

O 20 40 60 

COLLECTOR MILLIAMPERES (1c) 

80 

92CS - 11773 
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2N2482 
TYPICAL SMALL-SIGNAL 

"Y" PARAMETER CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT,   

SHORT-CIRCUITED OUTPUT. 
FREQUENCY .50 Mc 
COLLECTOR-TO-EMITTER VOLTS (Vc0.5 
FREE-AIR TEMPERATURE (TFA).25" C 

2 4 6 8 10 12 
COLLECTOR MILLIAMPERES (ICI 

92CS-11764 

COMMON-EMITTER CIRCUIT, BASE INPUT,   
SHORT-CIRCUITED OUTPUT. 

FREQUENCY.I00 Mc 
COLLECTOR-TO-EMITTER VOLTS (VcE)=5  
FREE-AIR TEMPERATURE (T . 25 C 

2 4 6 8 10 12 
COLLECTOR MILLIAMPERES (I c) 

92CS-11765 

RADIO CORPORATION OF AMERICA 
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2N2482  
TYPICAL SMALL-SIGNAL 

"Y" PARAMETER CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT,SHORT-CIRCUITED OUTPUT. 
COLLECTOR-TO-EMITTER VOLTS VcE1.5 FREOUENCY.50 Mc 
FREE-AIR TEMPERATURE I TFA) 25 ° C 

, 1/or 111 

12 

1P 

• • 

5 

O 2 4 6 8 10 
COLLECTOR MILLIAMPERES (IC 

92CS-I1775 

à 

• 

COMMON-EMITTER CIRCuiT,BASE INPUT,SHORT-CIRCUITED OUTPUT. 
COLLECTOR-TO-EMITTER VOLTS (VcE 1.5 FREQUENCY. 70 Mc 
FREE-AIR TEMPERATURE ( TFA 25* C 

ioó  4 ;  + 1, 

.0 
ta> 

eo   • *•,  

< -   
D 0 

60  
0. 
u .0 
cr -  

L.. u  -  
in z 40 
2 4 _ 

cr - 
`D'u 20 1 

a • 
3 ix 
oce 0 

J 

1-; • 
'  

 •74-r  
fft-It • 

1„--TfEL • ; ; 
rt  ' 

12 

: jr  

2 4 6 e 
COLLECTOR MILLIAMPERES ( IC) 

92C S — 11774 
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TYPICAL SMALL-SIGNAL 
"Y" PARAMETER CHARACTERISTICS 

COMMON-EMITTER CIRCUIT BASE INPUT SNORT-CIRCUITED OUTPUT 
COLLECTOR TO EMITTER VOLTS ( Vc El 5 FREQUENCY 100 Mc 
FREE-AIR TEMPERATURE T ) 25« C 

 Min"  
lOO """" 

2 4 6 8 10 12 

COLLECTOR MILLIAMPERES ( IC) 
92CS - 11776 

COMMON-EMITTER CIRCUIT, SHORT-CIRCUITED INPUT. 
COLLECTOR-TO-EMITTER VOLTS (Vc,E)=5 FREQUENCY=50 Mt 
FREE-AIR TEMPERATURE ( TFA)=2.5° C 

2 4 6 8 10 

COLLECTOR MILLIAMPERES (Ic) 

RADIO CORPORATION OF AMERICA 
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2N2482 
TYPICAL SMALL-SIGNAL 

"Y" PARAMETER CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, SHORT-CIRCUITED INPUT 
COLLECTOR-TO-EMITTER VOLTS (Vc,E)=5 FREQUENCY 70 Mc 

FREE-AIR TEMPERATURE (TFA).25'C 

11111 11"111111 11 111111"111111111111111 1111 111111 
     

nunnumagniiiiiiiiliFinfinohnunnumunnundiinin noug1umnommumummillurnmenumnunin 
:8111111111111111111111111118 81111 emill1111111s8111111 

fillEillpile1111M1118,11411111181111811111118111111111111111IIIII 
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nonimiinnenusi.Innes inennoustimennein     .  n  
'nun 11111111111111111  811111tum migmeinini  111111111 
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O , 5 

2 4 6 8 lO 2 
COLLECTOR MILLIAMPERES (IC) 

92CS- 11771 

COMMON-EMITTER CIRCUIT, SHORT-CIRCUITED INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VcE)=5 FREQUENCY.I00 Mc 
FREE-AIR TEMPERATURE (TFA)=25° C 
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2N2482 
TYPICAL SMALL-SIGNAL 

"Y" PARAMETER CHARACTERISTICS 
COMMON—EMITTER CIRCUIT, BASE INPUT 

SHORT—CIRCUITED OUTPUT. 
FREQUENCY = 70 Mc 
COLLECTOR —TO—EM TIER VOLTS (VcE)=5   
FREE—AIR TEMPERATURE (TFA).25* C 

0 2 4 6 8 10 

COLLECTOR MILLIAMPERES Ict 

12 

U 

COMMON— EMITTER CIRCUIT, SHORT— 
CIRCUITED INPUT. 

COLLECTOR—TO— EMITTER VOLTS (VcE) - 5 

FREE—AIR TEMPERATURE (TFA).25° C 

92CS - 11766 

O 2 4 6 8 10 
COLLECTOR MILLIAMPERES ICI 

12 

92CS-11763 
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3DG001 

Triple Semiconductor Diode 

GERMANIUM DIFFUSED-JUNCTION TYPE 

For Switching Applications in Elec-
tronic Data-Processing Systems 

The eGool ts the same as the 200001 except for the following 
Items: 

Mechanical: 

Dimensional Outline Similar to JEDEC No.T0-33 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VlEe: 

Lead 1- Diode 
Unit 
No.1 

Lead 2- Diode 
Unit 
No.3 

Lead 3-Diode 
Unit 
No.2 

Lead 4 - Common 
Lead 
for 
Diode 
Units 
No.1, 
No.2, 
& No.3 

the arrow indicates direction of forward (easy) 
current flow as indicated by dc anneter. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. L. 

DATA : 

8-6: 



3DG001 

REVERSE-RECOVERY-TIME MEASUREMENT CIRCUIT 

+vsuppLy à 

50pf 
6V. 

MERCURY 
RELAY 

— 504 
+ 6V. 

INC.) 

200 
OHMS 

TYPE 
306001 

5100 
OHMS 

OSCILLOSCOPE * 
TRIGGER 

TO 
OSCILLOSCOPE 

CL ** 
18mµf 

2000 
OHMS 

92CS-11I96 

NOTE: THE STRAY CAPACITANCE ACROSS THE SOCKET FOR THE 

MULTIPLE—DIODE UNIT UNDER TEST MUST BE LESS THAN 2 gitf. 

* TEKTRONIX TYPE 545 OSCILLOSCOPE WITH TYPE H PLUG—IN 

VERTICAL AMPLIFIERANDTYPE P6000 PROBE, OR EQUIVALENT. 

CL REPRESENTS THE TOTAL CAPACITANCE ACROSS RL -- THAT 

IS, THE SUM OF THE OSCILLOSCOPE—PROBE CAPACITANCE AND 

THE STRAY CAPACITANCE. THE STRAY CAPACITANCE ACROSS 

RL MUST BE LESS THAN 6 µµf. 

a SILICON ULTRA—FAST SWITCHING DIODE WITH 0.5—mµsec 

MAXIMUM REVERSE RECOVERY TIME WHEN SWITCHING FROM 10 

MA. FORWARD CURRENT TO —6 VOLTS REVERSE VOLTAGE. 

WITH RELAY OUT AND SWITCH ( S) OPEN, ADJUST Vsupp Ly 

TO OBTAIN SPECIFIED FORWARD CURRENT 1Ip). 

• 

RADIO CORPORATION OF AMERICA 

Semiconductor & Materials Division Somerville, N. J. 
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SIMILAR TO JEDEC No.70-33 

.370" MAX. 
«.—.335" 

DIA. 

.335" MAX. 

.305" MIN. 
DIA. 

.100" 

(NOTE 0 .260" MA X. 
.240"miN. 

1 SEATING 
.009"TO j PLANE 

.125" 1.5" 

ZONE OPTIONAL 
LINE N THM  mI 0 0 [I lv. 

.ovrmAx. 
4 LEADS 

DETAILS OF OUT- ri 

.016mM. 
DIA. DIA. 

(NOTE 4) (NOTE 2) 

LEAD 
INSULATING 
EYELETS 

OUTSIDE 
CORNER 
RADII 

.007" MAX. 

.034" MAx.---V, 

.028" MIN. 

4 

INDEX TAB 

.045" MAX. 

.029' MIN. 
(NOTE 3) 

.100" 

INTERLEAD SHIELD, 
CASE 

92C5- I1248 

NOTE 1: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 
NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

C.;5 AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FROM MAXIMUM DIAMETER OF THE ACTUAL 
DE‘, 1 CE. 

NOTE LEADS HAVING MAXIMUM DIAMETER 10.0191 MEASURED 

N GAUGING PLANE 0.054" + 0.001" - 0.000" BELOW THE 

SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF 
THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM-WIDTH TAB. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somende, N. J. 
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• 
Drift-Field Transistor 

With Two Emitters 

GERMANIUM P-N- P ALLOY TYPE 

For Applications Requiring Control of an 
Output Current by Signals fromTwo Sources 

GENERAL DATA eElectrical: 

Maximum DC Collector-to-Base 
Voltage ( Vci3) with emitter No.1 
and emitter No.2 connected to-
gether, for dc emitter-to-base 
volts . -0.5, dc collector ya 
= -50, ambient temperature = 25° C  -34 volts 111,0Maximum DC Collector-Cutoff 
Current (Ice)) for dc collector-to-
base volts = -12, emitter No.1 and 
emitter No.2 open, ambient temper-
ature = 25° C  -16 ya 

Maximum DC Emitter-Cutoff Current ( lEeo) 
with emitter No.1 and emitter No.2 
connected together, for dc emitter-
to-base volts = -0.5, collector open, 
anbient temperature = 25° C  -16 ma 

The ,Inal Resistance ( Ri-l: 
In free air  400 °C/watt 
With infinite heat sink  100 °C/watt 

Intrinsic Base Resistance ( rbb()   55 ohms 
Colle:tnr-to-Base Capacitance (Cob)  3.8 yyf 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)   0.405" 

e
Maximum Diameter   0.240" 
Dimensional Outline  JEDEC No.T0-44 
Case  Metal 
Seals  Hermetic 
Leads, Flexible  4 
Mininum length   1.5" 
Orientation and diameter . . . . . . See Dimensional OutItne 

Terminal Diagram: 

• 

• 

CENTER 
Le.d 1 - Emitter LEAD 

No.1 
Center 
Lead - Emitter 

No.2 

BOTTOM VIEW 

Lead 2 - Base 
lead 3-Collector 

(Adjacent 
to red dot 
on side of 
case) 

1.11)11ly RADIO CORPORATION OF AMERICA 
Ile Semiconductor & Materials Division Somerville, N. J. 
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Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -34 max. volts 
DC EMITTER-No.1-TO-BASE VOLTAGE   -0.5 max. volt. 
DC EMITTER-No.2-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT  -20 max. ma 
DC EMITTER CURRENT 

(Emitter No.1 & Emitter No.2)   20 max. ma 
TRANSISTOR D1SSIPATION:à 

At ambient temperature of 25° C   80 max. mw 
At ambient temperature of 55° C   50 max. rive 
At ambient temperature of 71° C   35 max. mw 

AMBIENT TEMPERATURE ( During operation).   71 max. °C 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common-Base Circuit, Emitter input 

S -12 volts Small-Signal Transfer. DC Collector- to-Base Voltace  

Ratio at 1 kc for: 
Emitter-No.1 ma. = 1 and 

Emitter-No.2 ma. - 0 0  985 
Emitter-No.1 ma. = 0 and 

Emitter-No.2 ma. - 1 0  985 
Alpha-Cutoff Frequency  40 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In accompanying common- base, emitter- input, 
i-Nc, capacitor- tuned, mixer- oscillator circuit 

DC Collector-to-Base Voltage  -4.4 volts 
DC Emitter-No.1 ( Signal-Emitter) Current. . .   1 ma 
DC Emitter-No.2 (Oscillator-Emitter) Current.   0.5 ma 
Input Impedance ( Signal Emitter)  25 ohms 
Oscillator Voltage at 

Emitter No  2   80 my 
Conversion Power Gain ( 1 Mc to 455 kc) 

for emitter-No.1-to-collector load 
impedance ( megohms) = 0.3   26 db 

In accompanying common- base, emitter- input, 
i-Nc, inductance- tuned mixer- oscillator circuit 

DC Collector-to-Base Voltage  -10.5 volts 
DC Emitter-No.1 ( Signal-Emitter) Current. . .   1.1 ma 
DC Emitter-No.2 ( Oscillator-Emitter) Current.   0.42 ma 
Input Impedance ( Signal Emitter)   23 ohms 
Oscillator Voltage at  e 

Emitter No  2   145 my 
Conversion Power Gain ( 1 Mc to 262.5 kc) 

for emitter-No, 1-to-collector load 
Linpedance (megohms) = 0.346   

A See accompanying Rating Chant. 

27 db 

• 
RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

e It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

ine flexible leads of this transistor areusually soldered 

to tf.e circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

te excessive heat away from the lead seal. Otherwise, the heat 
of the soldering operation will crack the seals of the leads 

and damage the transistor. 

3/hen dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

should not exceed 255 0 C for a maximum immersion period of 

10 seconds. 

• 
c, 

CAPACITOR-TUNED MIXER-OSCILLATOR CIRCUIT 

TO AGE 
ORCUIT 

C1, 

Cs: Trimmer capacitors, 2-to- I4 med 

C2: Antenna tuning capacitor, 7-to- 158 

mg, ganged with C6 
C3: 0.5 ¿if, paper, 6 volts 

C: 0.47 mf, paper, 6 volts 

C6 : Oscillator tuning capacitor, 7-to-78 

¿uf, ganged with C2 

C7: 0.005 pl, paper, 6 volts 

C„: 36 ¿pif, silver mica, 500 volts 

C.,: 40 ¿pif, silver mica, 500 volts 

SIMULATED INPUT 
IMPEDANCE or 2N1425 

IF STAGE 

92CS-Ka95fig 

Q: Transistor type 3746 

RI: 1200 ohms, 0.5 watt 

R2 : 4700 ohms, 0.5 nett 

R3 : 2200 ohms, 0.5 watt 

1,4: 12,000 ohms, 0.5 watt 

R5: 3300 ohms, 0.5 watt 

R6: 1800 ohms 

71: Antenna transformer 

72 : Oscillator transformer 

T3 : Intermediate-frequency 

transformer 

Information furnished by RCA Is believed to be accurate 
and reliable. However. no responsibility is assumed by 
RCA for Its use: nor for any infringements of patents 
or other rights of third parties which may result from 
its use. NO license is granted by implication or 
otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
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INDUCTANCE-TUNED MIXER-OSCILLATOR CIRCUIT 

C7 : 

C2 : 

C3 : 

C5 : 

C6 : 

C7 : 

C6 : 

C9 : 

1_1 

11 

c21 

2 

TO 
CRCUÍT 

Trinmer capacitor, 50 ppl approx. 

0.01 id, paper, 15 volts 

Trimmer capacitor, 1 lOpmfapprox. 

0.005 pl, paper, 15 volts 

0.2 pl, paper, 15 volts 

0.0033 pf, paper, 15 volts 

Radder capacitor, 550 mpf approx. 

47 pmf, silver mica, 500 volts 

50 mpf, silver mica, 500 volts 

Antenna—transfonner windings 

QV. 

E3: 

Q: 

R5: 

R2 : 

R5: 

R4 : 
R5 : 

R6 : 

T1 : 

SIMULATED INPUT 
IMPEDANCE Of 20641 

IF STAGE 

n2cs-lomeen 

Oscillator coil 

Transistor type 3746 

1500 ohms, 0.5 watt 

22000 ohms, 0.5 watt 

5600 ohms, 0.5 watt 

4700 ohms, 0.5 watt 

3300 ohms, 0.5 watt 

1400 ohms 

Intermediate—frequency 

transformer 

Information furnished by RCA Is believed to be accurate 
and reliable. However, no responsibility is assumed by 
RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
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.405" 
MAX. 

1.5" 
MIN. 

EMITTER 
Ng I 

4 LEADS 

.017" 

(SEE NOTE) 

.240 MAX. 
DIA. 

RED DOT 

r— INSULATION 

BASE 

EMITTER Ng2 

COLLECTOR 

DIA. 
92C5 — 10798 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BE7WLEN 0.05" AND 0.25" FROM THE PLANE OF THE ACTUAL 

BOTTOM OF THE CASE. BETWEEN 0.25" AND 1.5", A MAXIMUM 

DIAMETER OF 0.021" IS HELD. OUTSIDE OF THESE ZONES, THE 

LEAD DIAMETER IS NOT CONTROLLED. 

MP, RADIO CORPORATION OF AMERICA 
Ilejk Semiconductor & Materials Division Somerville, N. J. 
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AMBIENT TEMPERATURE — .C. 
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PERFORMANCE CHARACTERISTIC 
EMITTER-N22 MILLIAMPERE5=0.5 
AMBIENT TEMPERATURE (*C)=2.5 

4 BM 2 4 6 8 .1 

EMITTER -N21 MILLIAMPERES 

92CS - 10791 
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3746 
TYPICAL COLLECTOR CHARACTERISTICS 

Common-Base Circuit 
AMBIENT TEMPERATURE e›C>25.1.. 

!-,-1.-0.4 I— 1.  

C
O
L
L
 E
C
T
O
R
 
M
I
L
L
I
A
M
P
E
R
E
S
 

rtl .... . 

±i 

*I 

0, I 

5 10 15 20 

COLLECTOR -TO - BASE VOLTS 

--

92CM-10793R1 
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TYPICAL CHARACTERISTICS 
EMITTER-Nal CURRENT M I -e!Éti 
AMBIENT TEMPERATURE (.C)=25  

 -.111-1 MLitt 

PI. 1-j  ;f:L   ;4•1!;-- TT-IrJa!  
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"#11-

r I 1-

COLLECTOR MILLIAMPERES (IC) 

92C5-10792 

r-r7 
EMITTERS NA I AND Na2 CONNECTED TOGETHER. : ¡;:- 
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r  
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, • 
ni 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS-I2 [F 
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3907/2N404  

Transistor 
PREMIUM TYPE 

GERMANIUM P- N- P ALLOY-JUNCTION TYPE 

For Critical Computer Switching Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  260" 
Maximum Diameter  0  370" 
Dimensional Outline   JEDEC No.T0-5 
Case  Welded, Metal 
Seals  Hermetic 
Leads, Fiexible   3 
Minimum length  1  5" 
Or;entation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 
Lead 2- Base 

Lead 3- Col 1 ec tor 

SWITCHING SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR- TO- BASE VOLTAGE   -25 max. volts 
COLLECTCR-TO-EMITTER VOLTAGE: 
Wrth dc emitter- to- base volts . -24 max. volts 

EMITTER-TO- BASE VOLTAGE   -12 max. volts 
COLLECTOR CURRENT   -200 max. ma 
EMITTER CURRENT   200 max. ma 
TRANSISTOR DISSIPATION:a 

At ambient temperature of 25° C 150 max. mw 
At ambient temperature of 55° C 75 max. mw 
At ambient temperature of 71° C 35 max. mw 

AMBIENT-TEMPERATURE RANGE: 
Operating   -65to+85 oc 
Storage   -65 to +100 °C 

LEAD TEMPERATURE: 
For 10 seconds maximum  235 max. oc 

a See accompanying Rating Chart. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville, N. J. 
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ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and am-
bient temperature of 250 C unless otherwise speclfied 

Min. Typical Nax. 

DC Collector Breakdown 
Voltage for dc col-
lector µa = -20, dc 
emitter current = 0 AVao -25 -45 - 

DC Emitter Breakdown 
Voltage for dc emit-
ter ya = -20, dc col-
lector current = 0. . BVEE0 -12 -30 - volts 

DC Emitter Floating 
Potential for dc 
collector volts = 
-25, dc emitter cur-
rent - 0 VEBF -1 volt e 

DC Base-to-Emitter 
Saturation Voltage: VBE(sat) 
With dc collector 

ma. = -12, dc base 
ma. - -0  4 -0.3 -0.35 volt 

With dc collector 
ma. = -24, dc base 
ma. - - 1  

DC Collector-to-Emitter 
Saturation Voltage: VcEisat, 
With dc collector 

ma. = - 12, dc base 
ma. - -0  4  

With dc collector 
ma. = -24, dc base 
ma. - - 1  

DC Collector-Cutoff IcE0 
Current for dc col-
lector volts = - 12, 
dc emitter current 
= 0, ambient tem-
perature of: 

25° C   
80° C   

DC Emitter Cutoff Cur-
rent for emitter 
volts = -2.5, dc col-
lector current = 0 . -IEBO 

DC Current Transfer 
Ratio: hFE 
For dc collector- to-

emitter volts = 
-0.15, dc collector 
ma. - - 12   30 

For dc collector- to-
emitter volts = 
-0.2, dc collector 
ma. = -24   

• 
vol ts 

• 

- -0.32 -0.4 volt 

-0.1 -0.15 volt 

- -0.12 -0.2 volt 

-2 -5 
-45 -90 

-1 -2.5 

45 

24 40 

• 
Ma 
µa 

µalp 

• 

RADIO CORPORATION OF AMERICA 
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Alpha-Cutoff Frequency 
for dc collector 

volts = -6, dc col-

lector ma. = - 1 . . . fab 4 12 - Mc 
Output Capacitance for 

dc collector volts 

= -6, dc emitter cur-

rent - 0 Cob 15 20 Pmf 
Input Capacitance for 

dc emitter volts 

-6, dc collector 

current - 0  Cib 10 20 pmf 
Stored Base Charge 

for dc collector ma. 

= 10, dc base ma. 

- 1  Qs 1000 1400 pmcoulombs 

PERFORMANCE TESTS 

This transistor type is tested in strict accordance with 

rigid procedures conforming with themechanical, environmental 

and life requirements of Military Specification MIL-S- 19500B. 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 
into or disconnected from circuits with the power on because 

higi transient currents may cause permarent damage to the 
transistor. 

The flexible leads ofthistransistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct ex-

cessive heat away from the lead seal. Otherwise, the heat of 
the soldering operation may crackthe glass seals of the leads 

and damage the transistor. 

This transistor is intended for use in socketed, single-

side printed circuit boards and in conventional wire- in type 
circuits. If this transistor is used in double-side printed-

circuit boards or inprinted-circuit boards utilizing eyelets, 
it may be necessary to use an insulating washer or similar 

standoff device made of good dielectric material to prevent 
the solder fromshortingtheleads toeach other or to the board. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 

FROM: 

Commercial Engineering 

Semiconductor & Materials Division 
RCA 
Somerville, New Jersey 

RADIO CORPORATION OF AMERICA 
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JEDEC No.T0-5 

.370 MAX. 
.335" MIN. 

DIA 

.335" MAX. r.305" MIN. — 1 
DIA. 

.100 
MIN. 

(NOTE  

i MeTe 
.125" 

DETAILS OF OUT-
LINE IN THIS 

ZONE OPTIONAL 
El 

.200" 

14710TE D A. 

-I. J00' 
LEAD 90° 90° 
INSULATING _-BASE 
EYELETS 

EMITTER-.. -1 

OUTSIDE - 
CORNER 

.00R7A" DIIMAX. COLLECTOR 

.03W' MAX. 

.028" MM. 

.260" MAX. 
240" MIN. 

SEATING PLANE 

1.5" 
MIN. 

.045" MAX. 

.029" MIN. 
INDEX TAB (NOTE 3) 92CS-10190R2 

NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING. 

THE VARIATION IN ACTUAL DIAMETER WITHIN THE ZONE SHALL 

NOT EXCEED 0.010". 

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 
BETWEEN 0.05" AND 0.25" FROM THE SEATING PLANE. BETWEEN 

0.25" AND 1.5" A MAXIMUM DIAMETER OF 0.021" IS HELD. OUT-
SIDE OF THESE ZONES, THE LEAD DI AMETER IS NOT CONTROLLED. 

NOTE 3: MEASURED FROM MAX I MUM D I AMETER OF THE ACTUAL DEV ICE. 

NOTE 4: LEADS HAV I NG MAX I MUM DIAMETER 10.019" ) MEASURED IN 

GAUGING PLANE 0.054" + 0.001" - 0.000. BELOW THE SEATING 

PLANE OF THE DEVICE SHALL BE WI THIN 0.007" OF THEIR TRUE 

LOCATIONS RELATIVE TO A MAXIMUM-WIDTH TAB. 

3 LEADS 
.019"MAX. 
.016" MIN. 

DIA. 
(NOTE 2) 

RADIO CORPORATION OF AMERICA e 
Semiconductor & Materials Division Somerville, 
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RATING CHART 
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