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This DATABOOK contains complete data and related appli-
cation notes on rf power devices presently available from
RCA Solid State Division as standard products. For ease of
type selection, power-frequency curves and application charts
are given on pages 8—16. Data sheets are then included in
numerical-alphabetical-numerical sequence of type numbers.
Application notes follow the data sheets in numerical order.

A feature of this DATABOOK is the complete Guide to RCA
Solid State Devices at the back of the book. This section in-
cludes a developmental-to-commercial-number cross-reference
index, a comprehensive subject index, and a complete index
to all standard devices in the solid-state product line: linear
integrated circuits, MOS field-effect (MOS/FET) devices,
COS/MOS integrated circuits, power transistors, power hybrid
circuits, rf power devices.thyristors, rectifiers, and diacs. All
listings include references to volume number and page number
in the 1973 DATABOOK series.
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RCA Solid State
Total Data Service System

The RCA Solid State DATABOOKS are supplemented
throughout the year by a comprehensive data service system
that keeps you aware of all new device announcements and
lets you obtain as much or as little product information as
you need — when you need it.

New solid-state devices and related publications announced
during the year are described in a monthly newsletter entitled
“What's New in Solid State””. If you obtained your DATA-
BOOK(s) directly from RCA, your name is already on the
mailing list for this newsletter. If you obtained your book(s)
from a source other than RCA and wish to receive the news-
letter, please fill out the form on page 4, detach it, and mail it
to RCA.

Each newsletter issue contains a ‘‘bingo’’-type fast-response
form for your use in requesting information on new devices
of interest to you. If you wish to receive all new product in-
formation published throughout the year, you may subscribe
to a mailing service which will bring you all new data sheets,
application notes, and product guides in a package every
other month. You can also obtain a binder for easy filing of
all your supplementary material. Provisions for obtaining in-
formation on the update mailing service and the binder are
included in the order form on page 4.

Because we are interested in your reaction to this approach
to data service, we invite you to add your comments to the
form when you return it, or to send your remarks to one of
the addresses listed at the top of the form. We solicit your
constructive criticism to help us improve our service to you.
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Order Form for "What’s New in Solid State”
and for further information on Update Mailings and Binders

Please fill out just one copy of this form, and mail it to:
(a) from U.S.A. and Canada:
RCA Solid State Division

Box 3200
Somerville, N. J., U.S.A. 08876

(b) from Latin America and Far East:

RCA Solid State
International Sales
Somerville, N. J., U.S.A. 08876

{c) from United Kingdom, Europe, Middle East, and Africa:

RCA Limited RCA s.a.
Sunbury-on-Thames or 4400 Herstal
Middlesex TW16 7HW, England Liege, Belgium

O Please add my name to the mailing list for “What's New in Solid State’

[0 piease send me details on obtaining update mailings for my DATABOOKS
and a binder for filing of supplementary material.
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Index to RF Power Devices
Output Power (W) or Frequency

Type No. Noise Figure (dB) {MHz)
2N918 NF = 6 60
2N1491 0.01 70
2N1492 0.1 70
2N1493 05 70
2N2631 75 50
2N2857 NF =45 450
2N2876 10 50
2N3118 1 50
2N3119 1 50
2N3229 15 50
2N3262 Hig[\-sgged
switching
2N3375 3 400
2N3478 NF =45 200
2N3553 25 175
2N3600 NF =45 200
2N3632 135 175
2N3733 10 400
2N3839 NF = 39 450
2N3866 1 400
2N4012 25 1000
{tripler)
2N4427 1 175
2N4440 5 400
2N4932 12 88
2N4933 20 88
2N5016 15 400
2N5070 25 (PEP) 30
2N5071 24 76
2NS5090 1.2 400
2N5102 15 136
2N5108 1 1000
2N5109 NF =3 200
2N5179 NF =45 200
2N5180 NF =25 200
2N5470 1 2000
2N5913 2 470
2N5914 2 470
2N5915 6 470
2N5916 2 400
2N5917 2 400
2N5918 10 400
2N5919 16 400
2N5919A 16 400
2N5920 2 2000
2N5921 5 2000
2N5992 7 88
2N5993 18 88
2N5994 15 & 35 18 &175
2N5995 7 175
2N5996 15 175
2N6093 75(PEP} 30
2N6104 30 400
2N6105 30 400
2N6265 2 2000
2N6266 5 2000
2N6267 10 2000
2N6268 2 2300
2N6269 6.5 2300

Supply
Voltage (V)

6-15(VgEg)
20
30
50
28

615(Veg)
28
28

28
50

28
615 (V)
28

615 (VeE)
28
28

615 {
28
28

<

ce!

12
28

135
24
28
28

24
28
24
28
15

6(Vee)

8{Vce)
28
12
12

12
28
28
28
28

28

28

28
125
125

125&28
125
125
28
28

28
28
28
28
22

22

File
No.

83
10
10
10

61

42
44

56

386
77
386

83

72
229

228
217

249
249
255
268

269
270
279
280
281

288
289

423
424

424
425
425

426
505

427
451
452

453
454
455
484
504

504
543
544
545
546

546

126

154

160
165

172
178
184
192
197

202

213
219
224

224
23
237
243
249

249

Type No .,

40080
40081
40082
40279

40280
40281
40282
40290
40291

40292
40294
40296
40305
40306

40307
40340
4031

40414
40446

40577
40578
40581
40582
40605

40606
40608
40665
40666
40836

40837
40893
40894
40895
40896

40897
40898
40899
40909
40015

40934
40936
40940
40941
40953

40954
40955
40964
40965
40967

40968
40970
40972
40973
40974

40975
40976
40977
R47M10
R47M13
R47M15

Output Power (W) or
Noise Figure (dB) Frequency Supply
or Power Gain (dB} {MHz)  Voltage (V)

0.1 27 12
0.4 27 12
3 27 12
Premium high-reliability version of 2N3375
1 175 135
4 175 135
12 175 135
2 135 125
2 135 125
6 135 12,5

Premium high-reliability version of 2N2857
Premium high-reliability version of 2N3839
Premium high-reliability version of 2N3553
Premium high-reliability version of 2N3375

Premium high-reliability version of 2N2632
25 50

135
30 50 24
Premium high-reliability version of2N2857
3 2 12

Premium high-reliability version of 2N3118

Premium high-reliability version of 2N3866
35 27 12
35 27 12

Premium high-reliability version of 2N3553

Premium high-reliability version of 2N3632

NF =3 200 15
135 175 28
3 400 28
05 2000 21
15 2000 28
15 470 125
Gpe = 15 200 12
Gpe = 15 200 12
Gpe = 15 200 12
Gpe =18 200 12
2 2300 2
6 2300 22
2 2000 25
NF =25 450 10
2 470 125
20 (PEP) 30 28
5 400 28
1 400 28
175 156 125
10 156 125
2% 156 125
04 470 12
0.5 470 12
2 470 125
6 470 125
30 470 125
175 175 125
10 175 125
25 175 125
0.05 18 12.5
0.5 18 125
6 18 125
10 440-470 125
13 440-470 125
15 440-470 125

File
No.

301
301
301

46

68
68
68
70
70

70
202
603
144
144

144
74
74

259

301

297
298
301
301
389

600
356
386
386
497

497
514

548

548
538
538
547
574

550
551
553
554
579

579
579
581
581
596

596
604
597
597
597

606
606
606
605
605
605

Page

260
260
260
264

268
268
268
272
272

272
276
283

295
295

260

305
312
260
260
318

325
332
50
50

336
342
347
347
347

347
351
351
359

367
3n
375
380
384

384
384

393

393
397
402
402
402

406
406
406
410
410
410



RF Power Transistors for Operation from 28 or 50 V
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RF Power Transistors for Operation from 22 or 28 V
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RF Power Transistors for Operation with 12.5-V Supplies

100
& C*;llectot hupply
80 Vorage (Ve
15V
60
40

I

20
2Ns90,
‘_‘F‘_”i”) %
10
8 5
z 6 \
] \\
g
o 4
: —N
2 [qere BN
<) 0251 NN
a 2 % ~
a
< T ~2ves,

08

0.6 \\
%, \

04

0.2

s

FREQUENCY — MHz

88 148 175 400 520
RADIO MOBILE RADIO RADIO
6 1 1
AIRCRAFT (o}
156 1
MARINE

RADIO



Types For Microwave Applications

Output | Collector- | Power
Operating | Power | Supply Gain | Collector
Frequency | (Min.) | Voltage | (Min.) |Efficiency Package File
Type (GHz2) (w) (v) (dB) (%) Type No. Page

2N5108 1 1 28 5 35 TO-39 280 116
40836 2 0.5 21 - 20 TO-215AA 497 336
2N5470 2 1 28 5 30 TO-215AA 350 136
40837 2 1.25 28 - 20 TO-215AA 497 336
2N5920 2 2 28 10 40 TO-215AA 440 178
2N6265 2 2 28 8.2 33 HF-28 543 231
40909 2 2 25 - 20 TO-201AA 547 359
2N5921 2 5 28 7 40 TO-201AA 427 184
2N6266 2 5 28 7 33 HF-28 544 237
2N6267 2 10 28 7 35 HF-28 545 243
2N6268 2.3 2 22 7 33 HF-28 546 249
40898 23 2 22 7 35 TO-215AA 538 351
40899 23 6 22 6 35 TO-201AA 538 351
2N6269 23 6.5 22 5 32 HF-28 546 249

1
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Types For UHF Military Applications (225—400 MHz)

Output | Collector- | Power
Operating | Power | Supply | Gain
Frequency | (Min.) | Voltage |(Min.) Package File
Type (MHz) (w) (V) (dB) Type No. Page
2N3866 400 1 28 10 TO-39 80 71
40941 400 1 28 10 HF-31 554 380
2N5916 400 2 28 10 TO-216AA 425 154
2N5917 400 2 28 10 HF-31 425 154
40940 400 5 28 5.2 | TO-216AA 553 375
2N5918 400 10 28 8 TO-216AA 448 160
2N5016 400 15 28 5 TO-60 255 94
2N5919 400 16 28 | 6 |TO-216AA | 426 | 165
2N5919A 400 16 28 6 TO-216AA 525 172
2N6104 400 30 28 5 HF-32 504 224
2N6105 400 30 28 5 TO-216AA 504 224
P ew2N6I05 22N6I05'
IN® — N
Ll Bt —%oa
QuUAD QuAD

2

2N6105's
IN PUSH-
PULL

Block diagram of a 100-watt 225—400 MHz amplifier employing 2N6105's in
the driver and output stages. Schematic diagram shown in 2N6105 data sheet.




Types For Mobile—Radio Applications {450—470 MHz)

Output | Collector | Power
Operating | Power | Supply | Gain
Frequency | (Min.) | Voltage | (Min. Package File

Type (MHz) w) (v) (dB) Type No. Page
40964 470 0.4 12 6 | TO-39 581 389
40965 470 05 12 7 TO0-39 581 389
2N5914 470 2 125 7 TO-216AA | 424 148
40934 470 2 125 7 HF-31 550 367
40967 470 2 12.5 7 HF-44 596 393
2N5915 470 6 12.5 48| TO-216AA| 424 148
40968 470 6 12,5 48| HF-44 596 393
40893 470 15 125 52| HF-36 514 342
40970% 470 30 125 5 HF-40 604 397

*internal input matching

Power Hybrid Module For Mobile—Radio Applications (440—470 MHz)

R47M10| 440-470( 10 12.5 20 MIC—12 605 410

R47M13| 440-470| 13 12.5 20 MIC-12 605 410

R47M15| 440—-470| 15 12.5 20 MiC-12 605 410

PiN=0I5 W—sf R47TMI5 40970 HPq,y*30W
Block diagram of a 30-watt, 440—470 MHz amplifier for mobile
equipment. Schematic diagram available upon request.
Types For Mobile—Radio Applications (148—175 MHz)
2N4427 175 1 12 10 | TO-39 228 79
40280 175 1 135 9 | TO-39 68 268
2N5913 175 1.75 125 124| TO-39 423 142
40972 175 1.75 12.5 124| TO-39 597 402
40281 175 4 13.5 6 TO-60 68 268
2N5995 175 7 12.5 9.7| TO-216AA 454 207
40973 175 10 12.5 7.6 HF-44 597 402
40282 175 12 13.5 4.8| TO-60 68 268
2N5996 175 15 12.5 45| TO-216AA 455 213
40974 175 25 125 45| HF-44 597 402
Types For Mobile—Radio Applications (50—88 MHz)

40340 50 25 13.5 7 TO-60 74 295
40341 50 30 24 10 TO-60 74 295
2N5992 88 7 12.5 10 TO-216AA 451 192
2N4932 88 12 135 5.3 |TO-60 249 90
2N5993 88 18 125 10 TO-216AA 452 197
2N4933 88 20 24 75 |TO-60 249 90

13



Types For Aircraft — Radio Applications (108—156 MHz)

Output| Collector- | Power
Operating | Power | Supply Gain
Frequency | (Min.) | Voltage | (Min.) Package File
Type {MHz) (w) (v) (dB) Type No. Page
2N5994 118 15 12.5 7 TO-216AA 453 202
40290 136 2 12.5 6 | TO-39 70 272
40291 136 2 125 6 | TO-60 70 272
40292 136 6 125 48| TO-60 70 272
2N5102 136 15 24 4 TO-60 279 m
40975 118 0.05 12.5 10 TO-39 606 406
40976 118 0.5 12.5 10 TO-39 606 406
40977 118 6.0 12.5 10.8 | HF-44 606 406

Types For Marine — Radio Applications (108—156 MHz)

40953 156 1.75 12,5 124 { TO-39 579 384
40954 156 10 12.5 7.6 | HF—44 579 384
40955 156 25 125 45 | HF-44 579 384
PyN=01 W—8] 40953 40954 40955 [P, T*25W
L

Block diagram of a 25-watt amplifier for 156—162 MHz marine
application. Schematic diagram shown in data sheet.

Pin*0.1 W 40953 40954 Pout= IO W

Block diagram of a 10-watt amplifier for 156—162 MHz marine
application. Schematic diagram shown in data sheet.



Types For Single—Sideband Applications (2—30 MHz)
and For Military Communications (30—76 MHz)

Output| Collector- | Power
Operating | Power | Supply Gain
Frequency | (Min.) | Voltage |{(Min.) Package File
Type {MHz) (w) (V) (dB) Type No. Page
40082 30 25(PEP) 125 10 |[T0O-39 301 260
2N5992 30 15(PEP)| 125 10 |TO-216AA 451 192
40936 30 20(PEP)| 28 13 TO-60 551 37
2N5070 30 25(PEP)| 28 13 |TO-60 268 98
2N6093 30 75(PEP)| 28 13 [TO-217AA 484 219
2N5071 76 24 24 9 TO-60 269 103
2N6093
PIn*0 5 W (PEP)-#{2N5070 PouT =100 W (PEP)
2N6093

Block diagram of a 100-watt SSB amplifier for 2-30 MHz operation.
Schematic diagram available in Application Note AN-4591.

Pint0 3 W—8 2N3375 2N5071 [Py, 7e24 W

Block diagram of a 24-watt amplifier for 30-76 MHz operation.
Schematic diagram available upon request.
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Types For CATV/MATYV and Small—Signal, Low—Noise Applications

Collector-| Power
Operating | Noise |to-Emitter| Gain
Frequency | Figure | voltage |(Min.) | Package File
Type (MHz) (dB) (V) {(dB) Type No. Page

2N918 60 6 6 13 TO-72 83 18
2N5179 200 45 6 15 TO-72 288 126
40894 200 3 12 15 TO-72 548 347
40895 200 - 12 15 TO-72 548 347
40896 200 - 12 15 TO-72 548 347
2N3600 200 45 15 17 TO-72 83 18
40897 200 12 18 TO-72 548 347
40915 450 25 10 " TO-72 574 363
2N2857 450 4.5 6 125 | TO--72 61 31
2N3839 450 39 6 125 | TO-72 229 67
2N5109 200 3 15 " TO-39 281 120
40608 200 3 15 1 TO-39 356 332
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File No. 83

IRG7

Solid State
Division

RF Power Transistors

2N918
2N3600

RCA-2N918 and RCA-2N3600 are double-diffused
epitaxial planar transistors of the silicon n-p-n type.
They are extremely useful in low-noise-amplifier, oscil-
lator, and converter applications at VHF frequencies.

These devices utilize a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in applications
requiring minimum feedback capacitance, shielding of
the device, or both.

MAXIMUM RATINGS., Absolute-Moximum Velues:
2N918 2N3600
COLLECTOR-TO-BASE

VOLTAGE, VCBO: + + « + ¢ e v v v+ - 30 30 max. V
COLLECTOR-TO-EMITTER

VOLTAGE, VCEQ: + + + = =+ = v+ 15 15 max. V
EMITTER-TO-BASE

VOLTAGE, VEBQ: -+ + +++ =+« -~ 3 3 max, V
COLLECTOR CURRENT, I - . ... 50 *  max. mA

TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:

At case f up to 25°C . ... 300 300 max. mW

temperatures** { above 25°C . Derate at 1,71 mW/°C
For operation at ambient

temperatures:

At ambient upto 25°C . ... 200 200 max. mW

temperatures above 25°C ... Derate at 1.14 mW/°C

TEMPERATURE RANGE:

Storage and Operating (Junction). . . -85 to +200 °c

LEAD TEMPERATURE
{During Soldering):
At distances > 1/16 inch from
seating surface for 60 seconds
[ A 0000000808330 000060080 300 300 max. °C

* Limited by transistor dissipation.
** Measured at center of seating surface.

SILICON N-P-N 4
[PITAXIAL PLANAR | |
TRANSISTORS

For VHF Applications
In Military, Communications,
and Industrial Equipment

FEATURES
® high gain-bandwidth product

® hermeticolly sealed four-lead packoge
® low leckage current

® high 200-MHz power gain

2N3600

® low noise figure

NF =4.5 dB mox. ot 200 MHz

® law collector-to-base time constant
1,'Ce =15 ps mox.

® high power gain as neutralized amplifier

Gpe =17 dB min. ot 200 MHz

iERESEEEEEE;
COMMON-EMITTER CIRCUIT, BASE INPUT B :
TPUT SHORT - CIRCUI H 1
15/ FREQUENCY (1) * 100 MM
Tl COLLECTOR-TO-EMITTER VOLTS Yeg)=6 |
AMBIENT ~TEMPERATURE (T4 ) = 25° HHT

RENT

L
+4+11

C

RWA

TRANSFER RATIO {hfe)

L

15!

LL-

o S 0 15 20 25 30
COLLECTOR MILLIAMPERES (Ic)
92CS~12845R1

Fig.1 - Small-signal beta characteristic for types 2N918

and 2N3600.
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File No. 83 2N918, 2N 3600
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
ocC oc oC oc oc o
. Ambient Frequency Collector- Colleglor- Emitter- | eritter | Coltector| Base Type Type .
Characteristics Symbols | Temperature to-Base |to-Emitter | t0-Base (o rrent! Current | Current 918 IN3600 Units
Voltage | Voltage | Voltage
Ta f Ve | Ve | Ve | e Ic ;]
o¢ MHz \ v v mA mA mA |Min. | Typ.|Max. [Min. | Typ. | Max.
Collector-Cutoff Current ICBO 12550 }: g 0':” 0‘?‘ ““‘:
Collector-to-Base 2% 0 1 0 20 v
Breakdown Voltage BVCBO 0.0
Collector-to-Emitter % 15 15 v
Sustaining Voltage BVCEQ(sus) s 0
Emitter-to-Base BV 25 0.01 0 3 v
Breakdown Voltage €80 : :
Colleclo!-wEmitlev VCE(sat) % 10 1 0.4 04| v
Saturation Voltage
Base-to-Emitter VBE(sat) 5 10 1| - 1 1| v
Saturation Voltage
Static Forward_ Current- nFE % 1 3 2 2 150
Transfer Ratio
; 100 10 4 6 - -
Smali-Signal Forward
Current-Transfer Ratio® Me L lll?l-(llz 2 g ° 8“)5 2130
Common-Base Qutput % 0ltol 10 0 17 pF
Capacitance® Cob Sl 0 0 3 pF
Collector-to-Base 10 1| oF
Feedback Capacitance® Ceb e SHOE 0 .
Common-Base Inpul Cip 5 | 0wl 05 0 2 14 oF
Capacitance®
Collector-to-Base . 40 6 2 15 . - | ps
Time Constant® b*Ce B 319 § 5 . ’ 15| ps
Small-Signal Power Gain
in Neutralized Common- G % 200 12 6 15| 2 - - | dB
Emitter Amplifier Circuit®| 7 6 5 2 |hs Y u | d8
(See Fig.2 & Fig.3)
Small-Signal Power Gain
in Unneutralized Common- 1 R d
Emitter Anplifier Circuit®] "¢ B 0 o ’ 3 y
(See Fig.4)
Power Qutput in Common-
Emitter Oscitlator Cir- Py % > 500 10 12 k] 20 m¥
cuit® (See Fig.5)
Nose Figure® (See Fig.2) NF 25 200 6 15 45| dB
Noise Figure®d NF %5 60 6 1 6 3| d8

9 Lead No.4 (case) grounded.

b Three-terminal measurement of the collector-to-base capacitance
with the case and emitter leads connected to the guard terminal.

€ Lead No.4 {case) floating.
d Generator Resistance (Rg) =400 ohms.
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2N918, 2N3600 File No. 83
1-8 pF 3 TURNS +q
i No zz WIRE e
JASS
N - 0 x ; LONG
1 EXTERNAL
2 TURNS |SHIELD s 0.0IuF
No. 18 WIRE I
R — 2.
H 1Dx 2 LONG |
[ 000I4F =
VIN 1000 G —t @mpsmncs
F
B sz s 10000F 1L5—=T.50F |
3 ol 1
r oo 5 =
1 =
SOURCE i
IMPEDANCE 3412 oF
=50 OHMS T L, 1
100 T 0.01uF
|+ OHMS =
=+ L —
0.0IuF
1000 »
92¢8~11930R2 OHMS :L
NOTE: (Neutralization Procedure): (a) Connect a 50- tf voltmeter —VgE 92¢5-12847R1

to the output of a 200-MHz signal generator (Rg and adjust
the generator output to 5 mV. (b) Connect the genelatol to the input
and the 1f voltmeter to the output of the amplifier, as shown above.
() Apply VEE and Veg, and adjust the generator output to provide
an amplifier output of mv. {d) Tune C2, Cg, and C7 for maximum
amplifier output, lead]usung the generator output, as required, to
maintain an output of 5 mV from the amplifier. (e) Interchange the
connections to the signal generator and the rf voltmeter. (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust CN for a minimum indication atthe amplifier input. (g) Repeat
steps (a), (b), {c), and {d) to determine if retuning is necessary.

Q = Type 2N3600

Fig.2 - Neutralized amplifier circuit uvsed to measure
power gain and noise figure at 200 MHz for type 2N3600.

+Ve

Q

o

R.F.C.
1, 6200 MHz

§* oo L
— IZIZFL_’E ouTPUT

23uF

I 0.084F
L

II}-—N- ]

0.05uF
INPUT ?—K- > — -1
L I1pF 15pF
IN3063 i
1000 F —l sma S 2200
L

RF.C.
t, 2200 MHz
0.05 uF
—

L & cOmm

—VEE

92CS—-12048RI

Ly~ 1loop #12 AWG wire; Ip = 13/16 "
L2 - 1/2 loop #12 AWG wire; 'D =1-3/16"

Q = 2NS18

Fig.4 . Circvit used to measure 200-MHz unneutralized
power gain for type 2N918.
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Ly- 3.5 tms No.16 tinned copper wire; 5/16 " dia.; 7/16 " long;
turns ratio - 4:2

Ly- 8 turns No.16 tinned copper wire; 1/8 " dia.; 7/8" long;
turns ratio - 8:1

L3- MILLER #4303 (0.4 - 0.65 cH) of equivalent

Q =Type 2N918

Fig.3 - Neutralized amplifier circuit used to measure
power gain at 200 MHz for type 2N918.

NOTE 2
RFC N
50p
Q eF ) OuTPUT
 —
T
NoTE SEE NOTE |
Enrc é .
1
2200 :I_ NOTE 2
oHMS ]:'2',,” RFC I
VEE - vee
92CS -12849R2

Note 1 - Coaxial-Line output network consisting of:
2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
1 General Radio Type 874-LA Adjustable Line or equivalent
1 General Radio Type 874-WN3 Short-circuit termination or equivalent

Note 2 - RFC = 0.2 zH Ohmite #2-460 or equivalent
Note 3 - Lead Number 4 (case) floating

Lj- 2tums ¥16AWG wire, 3/8 inch 0D, 1-1/4 inch long
Q = 2N918 or 2N3600

Fig.5 - Circuit used to measure 500-MHz oscillator
power output for types 2N918 and 2N3600.



File No. 83

2N918, 2N3600

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (ic) FOR RCA TYPES 2N918 AND 2N3600

COMMON-EMITTER CIRCUIT, BASE INPUT; |17
OUTPUT SHORT- CIRCUITED. 1

FREQUENCY (f)}:200 MHz

AMBIENT TEMPERATURE (YA)I25 14 NS

T 1:‘1‘11 T

R e

o

INPUT CONDUCTANCE (gie) OR
SUSCEPTANCE (bie)—MILLIMHOS

TITTITITT]  COMMON-EMITTER CIRCUIT; T HE
1S INPUT SHORT-CIRCUITED. inan
o FREOUENCY ()2 200 MHz HHT
AMBIENT TEMPERATURE (Ta)=25°C 0
SasEAGEEEaSaRLISNQNaEE0ESNEEA SRLE! ut
x v ISSRSaes! I e I SRR E S aeas BEaae
[=3-} - B .
—'i H T IISEENENRSY B bos R
S5 e COLLECTOR=Tg =i 1]
w= 2 [ {EMTTER VOLTS( .
oL + 1+ T 1 VCE’.[ BRI e
i$ HHHHH R sH 58!
";v ANEEEREEss e baan + I LA.
aw IENBE SENEE SaSN! v e
zz T T
U: § . D
;% o
2§ }
+H
a tH
anssul/ Jrasssasussasans
I o Iam

5 10 15
COLLECTOR MILLIAMPERES (I¢)
92CS-12787R2

Fig.6 - Input admittance (y;e).

5 10 15
COLLECTOR MILLIAMPERES (I¢)
92CS ~12758R2

Fig.7 - Output admittance (yg,).

5
COLLECTOR MILLIAMPERES (I}

92CS-12759R2
Fig.8 - Farward transadmittance (yg,).

DIMENSIONAL OUTLINE TO-72

230 MWAX.

—* 209 wiN. [
' DIA.
195 MAX. | )
178 MIN. o
DIA.
¥
210 MAX,
170 MIN,
—‘— 4 SEATING PLANE.
1 ﬂ U [ o030 max.
300 MiN. -8 4 LEADS
n L o017 2932 pia.
(NOTE 1)
100 ™ -

INSULATION ,,)l-\' 0—050

oA
IOO
* (NOYE 2)

92¢5-12817

Dimensians in Inches

T L e T T o T T T
HHHHH NOTE- gy 1S NEGLIGIBLE AT THIS FREOUENCY (200 mm)
o Baw
2 R e e T
z NSRS SRNREaaan: ”t maaNESananRa
wg IR R = . + RS 1T
w " 10 o 1
e t
E= b4 T I I
'5; - 1] COMMON-E CIRCUIT:
B [rpe] " INPUT SHORT - cnncuneo
[z L SHuSSEEENGSREESEEENLISEEE D e S wZ0 TITTITTT] FREQUENCY (112200 MHz
g3 11T T T 21 {1 AMBIENT TEMPERATURE (Ta):25%
o2 - common-EMITTER CRCUIT, BASE INPUT, % t T
5w 25 OUTPUT SHORT= CIRCUITED, ¥
5 > | FREQUENCY (f)= 200 MHz i
5 © AMBIENT TEMPERATURE T 25% ]
o 8 Wi 1864
" a 4
& - HH
5 £ NE NN
. n ISERE NesRE o REas MESEEESSSSRNSSS
- 4 Tt Bl ]
P e e e
i JEESE TR nnan:
) E 20

10 5
COLLECTOR MILLIAMPERES (Ic)
92CS-12760R2

Fig.9 - Reverse transadmittance (y,,).

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
ZONE BETWEEN 0.050 " AND 0.250 " FROM THE SEATING PLANE.
FROM 0.250"TO THE END OF THE LEAD A MAXIMUM DIAMETER
OF 0.021"1S 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 MAX. WIDTH
TAB AND TO THE MAXIMUM 0.230 " DIAMETER MEASURED WITH
A SUITABLE GAUGE. WHEN GAUGE IS NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE.

NOTE 3 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.

TERMINAL DIAGRAM (Battam View)

LEAD 1 - EMITTER

LEAD 2 - BASE

LEAD 3- COLLECTOR

LEAD 4 - CONNECTED TO CASE
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File No. 10

m@m RF Power Transistors
2N1491
Solid State 2N1492

Division 2N1493

RCA-2N1491, 2N1492, and 2N1493 are triple-diffused transistors of the VHF
silicon n-p-n type. These transistors are intended for a wide varietyof appli- -—
cations in industrial and military electronic equipment. They are particu- Amplifier & HBl\
larly useful in large-signal power-amplifier, video-amplifier, and oscillator R ‘- "
circuits operating in the HF and VHF regions over wide ranges of ambient Oscillator

1

temperature. .
Service |

RATINGS
. JEDEC
Maximum Ratings, Absolute-Maximum Values: T0-39

2N1491 2N1492 2N1493

COLLECTOR-TQO-BASE VOLTAGE ... V, 30 60 100 max. V o High Yep Rati -upto100V
COLLECTOR-TO-EMITTER VOLTAGE: CBO igh Ve Rotings - up 10 100

With emitter-to-base reverse biased. . Vopy 30 60 100 max. V e High Transistor -Dissipation
EMITTER-TO-BASE VOLTAGE. ... .. VEBO 1 2 45 max. V Rati to 3 wat
gOLLECTOll} CU&RENT .......... Io 588 500 500 max. mA GRing S JURRICISAWOHES

MITTER CURRENT ............ 5 500 500 max. mA = A -
TRANSISTOR DISSIPATION, See Fig.3: Py o High Typical f7 at Ic = 25 mA -
Operation in free air: up to 380 MHz
Ambient temperature = 25° C . .. 0.5 0.5 0.5 max. W
opeAmbiem. helxlngerature =1000C... 0.25 025 0.25 max. W o High Typical Power Gain at
ration with heat sink: -
Case temperature = 25°C . .... 3 3 3 max. W 70 MHz — up to 12db at
Case temperature = 100°C. ., .. 1.5 1.5 1.5 max. W 500-mW output
AMBIENT TEMPERATURE RANGE:
Operating and storage . . ........ —65 to +175 °c e JEDEC TO-39 Package
ELECTRICAL CHARACTERISTICS, Ambient Temperature = 25° C
TEST CONDITIONS LIMITS
Characteristics Symbol | Coltect be Dt Typo Type Type Units
aracterisiic TTOL | Nolraaa’ | Collector | Emitrer 2N149 2N1492 2N1493
(volng) Current Current
(mA) (mA)
VCB VCE Min. | Max. | Min. | Max, | Min, | Max.
Collector Breakdown
Vortage BVcpo 0.1 0 30 60 100 volte
Collector Cutoff
Current ICBO 12 0 10 10 10 HA
Emitter Cutoff V.
Current IEgo OI:ISB ] 100 100 100 HA
Collector-to-Base
and Stem Capacitance - 30 0 5 5 8 PF
Small-Signal Current
Transfer Ratio: hfe 20 15 15 200 15 200 15 | 200
at 1 KHz
Power Gain at 70 MHz

Power Output (mW)

See Fig.11

=10 PG 20 -15 13 dB

=100 30 =15 13 dB

= 500 50 =25 10 dB
Thermal Resistance [
Junction-to-case R'I‘ 50 50 50 (2]
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File No. 10 2N1491-2N1493

PERFORMANCE CHARACTERISTICS DISSIPATION DERATING GRAPH
SoF T an ' T
CB* COMMON=-BASE_CIRCUIT,EMITTER INPUT. Hpx \ :
CE= COMMON-EMITTER CIRCUIT,BASE INPUT. \
COLLECTOR-TO-EMITTER VOLTS=25 £ : T
EMITTER MILLIAMPERES= -i3
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AMBIENT TEMPERATURE (*C)=25 |
T |
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- T
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- et
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{ I
[ H
[ ol
ol 0 107 683 T
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92CS—105I7RI
Fig. 1
e Fig. 3
TYPICAL COLLECTOR CHARACTERISTICS TYPICAL CHARACTERISTICS
111 3
COMMON EMITTER CIRCUIT, BASE INPUT. T m HHHH common-emiTTeR circurT, Base inpuT.
AMBIENT TEMPERATURE =25°C ! sazsa L H coLLECTOR-TO-EMITTER VOLTS=30
T 601 AMBIENT TEMPERATURE (°C)=2s
“ 1
1 Innt -~ 1 1
! 1 i 4 " s
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i : /
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! el 1 = TYPICAL DC BETA CHARACTERISTICS
° 1a . .
1 e e o«
+ S i HH Hoe COLLECTOR-TO-EMITTER VOLTS (VCE) + 10
I 1 S e = FREE-AIR TEMPERATURE (TFA)+ 25° C
as H & w0 | T 0
: : Sl E I g
° £ ‘
] e . ' V
T T 11 U = 80 xl I p.
1 ¥ T ises § bt IBREE I /
.| H (1t | | |
1 I o O @ | /
T : ~ @ [ | [ Y/
1 Tt I 3 % 60 I . | A
: S 2 — s
@ i
1 HHH = [ ][l 1 |
smEa +44 s 1 1 : i | L1
o 40| T T T T ]
, : = £ M |
\ : 3 l
T T A § it Q | | l |
- .i-» + + E § 20 + l T ; T
1 o8, s
e e B R ARIRRHN
] 2 ? & ° 8 of | Jill | 11 ! |
COLLECTOR MILLIAMPERES o e R C an::cg (1¢) — MIJLLIM‘PERE?O 1999
o2LM- 1497 COLLECTORICU ¢ 92Cs-12280
Fig. 2 Fig. 5§
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2N1491-2N1493 File No. 10

TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS
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File No. 10 2N1491-2N 1493

POWER GAIN TEST CIRCUIT

QUTPUT
{LoAD=S0N)

INPUT
{SOURCE=50n) T!

EMITTER COLLECTOR
SuPPLY SUPPLY
92L5-1498

CI: 3-20 pF variable
Cg, Cg: 0.01 uF
03: 3-20 pF variable
C4: 7-100 pF variable
Cs: 3-20 pF variable
Q: All Types
TI: 8 turns No.24 wire tapped at 1 turn
T2: 8 tums No.24 wire tapped at 2.5 tumms

Fig. 12
DIMENSIONAL OUTLINE
JEDEC T70-39
370 MAX.
r .335 MIN.
DIA
.335 MaX.__
30% MIN,
100
LLE 260 MAX.
-f—‘— 240 MIN.
|
o SEATING PLANE TERMINAL CONNECTIONS
009 TO :
| Taes 00 i Lead No.3 — Emitter
DETAILS OF OUT~
S 4
z&'&‘&gr%“m L Lead No.2 — Base
.200 3 LEADS
8 019 MAX. Case, Lead No.3 = Collector
016 MIN.
DIA.
£AD
INSULATING
LET
%ugmu
007 Max.
034 MAX.
.028 MIN. \’/
s
-029 MIN.,
INDEX TAB 92¢s-12742R

OIMENSIONS IN INCHES
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NG

Solid State
Division

RF Power

Transistors

2N2631
2N2876

RCA-2N2876 and 2N263]1 are triple-
diffused planar transistors of the silicon
n-p-n type. These devices are intended
for applications in AM, FM, and CWservice
at frequencies up to 150 Mc.

The 2N2876 utilizes a stud-mounted
TO-60 package which is electrically iso-
lated from all the electrodes and is de-
signed to provide excellent performance at
very high frequencies, The 2N2631 TO0-39
package is identical to the JEDEC TO-5
package except for shorter leads (0.5 inch).

RF SERVICE

Maximum Ratings, 4dbsolute-Maximum Values:

2N2876  2N2631
OOLLECTOR- TO-BASE
VOLTAGE, VcRo. - - - 80 80 max. volts
COLLECTOR- TO- EMITTER
VOLTAGE:
With base open, Vopp. 60 60 max. volts
With Vgg = -1.5
volts, Vcgy. . 80 80 max. volts
EMITTER- TO- BASE
VOLTAGE, VEK)' a6 o 4 max. volts
QOLLECTOR CURRENT, Ic. 2.5 1.5 max. amp
TRANSISTOR DISSI-
PATION, P:
At case }up to 25°C  17.5 8.75 max. watts
temperatures)above 25°C Derate  Derate
linearly linearl
100mw/°C 50 mw/©
TEMPERATURE RANGE:
Storage. . . . . . . -65t0+ 200 -65to+ 200 °c
Operating {Junction) -65to+200 -65t0+200 (g
LEAD TEMPERATURE
{During soldering):
At distances > 1/32"
from ceramic wafer
for 10 sec. max. . 230 - max. °c
At distances 2 1/32"
from seating surface
for 10 sec. max. . - 230 max °c

For Large-Signal,
High-Power,
VHF Applications in |
Military and
Industrial
Communications

Equipment

® High
10
3

7.5
3

® High
Ve

1]
| ok
N ¢

JEDEC TO-60

Power Output, Unneutralized (Pqy):

w min. at 50 Mc
w min, at 150 Mc } 2N2876

w min. at 50 Mc
w min. at 150 Mc

Voltage Ratings:
go = 80 volts max.

} 2N2631

Veeo = 60 volts max.

® |00

per cent tested to assure freedom from second

breakdown in class A operation at maximum ratings

RCA-

® Low
hi
co
® |sol

al

2N2876 Features:

Thermal Resistance (9y-¢)—
gh-thermal-conductivity ceramic insulation between
Ilector and mounting stud

ated Stud Package:

| three electrodes electrically isolated fromcase
—for design flexibility

heavy copper mounting stud—for effective contact

pi

with heat sink
nterminals arranged on a.200" pin-circle diameter
—fit commercially available sockets
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File No. 32 2N2631, 2N2876

[TO AVOID SECOND BREAKDOWN THE BIAS POINT B 70 AVOID SECOND BREAKDOWN Nf BiAS POINT
FOR CLASS A OPERATION MUST BE LOCATED IN REGION A 111+ ESE SLASE A QOERATION 1y T BE LOCATED IN R
i R 3 HHHH SiEsassssasass
H ;3888 “*"'gE‘ HH
o-; ),' T
- e & 7 [RES Bent
¢ BB S
£ s
H # 2wl o pile
R <0 774 4,
& o ~uet
8 2 7
ge & 02 \) s
Bl o 7 95
é ‘::" . T é o Ay illh‘
E;r 7579 7 y;, " sanas T A5 95595495
A TTTTTIN S EES T Y
iy 5005555, e ansensEnEeEEaSt 77 75
r.resre A I L Lo
° 0 20 30 40 ° 10 20 30 40 80 60
COLLECTORL TO-EMITTER NOLTS (vcg) COLLECTOR-TO-EMITTER VOLTS (Veg)
92CS-12038 92CS-12039
Fig.1- Region of Safe Operation (Without second Fig.2- Region of Safe Operation (Without second
breakdown) in Class A Service for Type 2N2876. breakdown) in Class A Service for Type IN2631.
ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C Unless Otherwise Specified
TEST CONDITIONS LIMITS
DC DC DC
Characteristic Symbol Collector| Base Current 2N2B76 2N2631 Units
Volts | Volts |(Milliamperes)
vea|Vee| Vee | Te | T | Tc | Min. | Max. | Min. | Max.
Collector-Cutoff Current Iggo 30 0 - 0.1 - 0.1 ua
Collector-to-Base
Breakdown Voltage BVceo g LB LY - 80 SIS
Collector-to-Emitter .
Breakdown Voltage (Sustaining) BYCEo(sus) 0 | 5007 60 - 60 = | volts
Collector-to-Emitter
Breakdown Vol tage BVeey -1.5 0.1 80 - 80 = |volts
Emi tter-to-Base Breakdown Vol tage BVego 0.1 0 4 - 4 - |volts
300 | 1.5 - - - | volt
Collector-to-Emi tter amp
Saturation Voltage Vee(sat) 500 2.5| ~ | . - Vol
amp
Feedback Capacitance
(Measured at 140 Kc) Cb'c |30 0 - 20 | - 20 of
RF Power Output, Unneutralized Pout
Fig.3):
Measured at 50 Mc 28 500 | 102 - - |watts
50 Mc 28 |3715| - S| 7| - [watts
150 Mc 28 25| 3b | - [ - |watts
Gain-Bandwidth Product fr 28 250 | 200 (typ.) 200 (typ.) Mc
Base Spreading Resistance
(Measured at 400 Mc) "bb' 28 250 | 6.0 (typ.) 6.0 (typ.) ohms
Col lector-to-Case Capacitance Ce s I 6 s | s pf

* Pulsed. Pulse duration é 5 wsec; duty factor é 1%.
2 For PIN = 2 watts,
For Pyy = 1 watt.
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2N2631, 2N2876

File No. 32

{NOTE 1)

TYPES
2N20876
2N263)
Ly

92€$-12040

NOTE 1: COLLECTOR GROUNDED TO CASE IN TYPE 2N2631;
SEE TERMINAL DIAGRAM.

NOTE 2: GENERATOR IMPEDANCE = 50 OHMS.

NOTE 3: LOAD IMPEDANCE = 50 OHMS.

For 50-Mc Operation

C1C

C3C4

CsCs
L

8-60 pf
0.005 uf

8 turns No. 16
wire, 3/8" ID x
9/16" long

Lo Ferrite choke
Z = 150 (20%)
ohms

L3 10 ph

Ly 7 turns No. 14
wire, 1/2" D x
7/8" long
tap 2 turns from
ground end

Ry 5000 ohms

For 150-Mc Operation
C1C2C3Cy

G5 Cs
L

L2
L3

Ly

Ry

4-40 pf

0.005 uf

1 turn No. 16
wite, 1/4" 1D x
3/16" long
Ferrite choke
Z = 750 (20%
ohms

1.5 pwh

3 turns No. 14
wire, 3/8" ID x
3/4" long

tap 1-1/2 turns
from ground end

50 ohms

Fig.3-Circuit of Unneutralized Amplifier Used to Measure Power Qutput of Types IN2876 and N2631.

TYPICAL OPERATION CHARACTERISTICS FOR TYPE 2N2876

COMMON—EMITTER CIRCUIT, BASE INPUT, 1+ COMMON-EMITTER CIRCUIT, BASE INPYT, [+ 1+ HEE T
COLLEC TOR-TO-EMITTER VOLTS (Vcgl=26 [ 111 COLLECTOR-TO-EMITTER VOLTS (Vegl=40 |11 1111101l
CASE TEMPERATURE {TC)*25° C CASE TEMPERATURE {T()=25° C iSanasss sastesana:
e
S SHHH I
@ Ine sy ISR anaet IS » e HEEErr N80 L f T
- 1 RS - Htt +11 HAH T .*\MC 444
5 1. ma € R
£ INES = |8 T = S S
HHHHH T+ttt
| T | e
5 HEeaa aaanananss cananm
g ao SSSsE sene -8 8
- > T i
5 HH P HHHHD '
ssas 3
vy P ! e
& T [ Jlseesusuns:
& Y HHHEE
taa P
2 ¢ fEHH
& H € BT
e HPEHES
] 0.5 | 1.5 2 0 0. [ 15 2
RF POWER INPUT (Pyy)— WATTS RF POWER INPUT (P )— WATTS
92CS-12062 92¢S-12064
Fig.4 Fig.6
COMMON -EMITTER CIRCUIT, BASE INPUT. COMMON~EMITTER CIRCUIT, BASE INPUT, |
COLLECTOR-TO-EMITTER VOLTS (Vcg)=28 COLLECTOR-TO-EMITTER VOLTS (Vcg)»40
CASE TEMPERATURE (T¢}=25° ¢ CASE TEMPERATURE (Tcls25°
| e | 19 T T ]
» ¥ NN =] 0 N, |
& & ol { I e,
INOIRA R ——
: RN 3 N
z o N‘)‘{ = \\ U).{p
I \ \5\‘,_ &\" - 1 I \\\ N
% N % 5 N N,
L 6 \ G | ‘\.1 ‘9"9 SR — S 8 P RN S’?
< L 5 S SN
é < ~ \\N 2 I~ I~ /.
3 4 P \"‘\ 5 NN )
: \ NG gg\,} : ) ™~ )
g 3 § C5
2 ~.02 3
E — \{ g .
@ —~ 01 &
0 o t I
30 40 80 60 70 80 90 0O 150 200 30 4 50 60 70 80 90 100 150 200
FREQUENCY~— Mc FREQUENCY—Mc
92CS-1206! 92CS-12060
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File No. 32 2N2631, 2N2876

TYPICAL OPERATION CHARACTERISTICS FOR TYPE 2N263)

COMMON-EMITTER CIRCUIT, BASE INPUT. | COMMON—EMITTER CIRCUIT, BASE INPUT. r

. L PR - . .
COLLECTOR-TO-EMITTER VOLTS (Vcg )228 H,{* ;i jji ,;4,i COLLECTOR—TO-EMITTER VOLTS (Veg)=40 [1]11] {IZ 3}&
FREE-AIR TEMPERATURE (Tgy)=25°C HH FREE—AIR TEMPERATURE (TFA)'ZS‘S S nsas: +H1H
LSS EaEEaEacNssENEInEEEORSUGHE BESEN NSRS ERE SR 1) THRFH EEESSSONSENSESNNERRSE
@ + 41 H4 444 » + HESESERBAS! .i.,_.ﬁ ISERacasE SnE BEES
o 1 NS EEENESEREREANEA NEOE! I INERAESNEENBESREBERA
E innt 38 B/ s 4 NNESEESEERENEBRE! 10§ INOEES DS
< ) t
2 1 T 'i sedandlne id H I 1 T {Jc‘(“("" =50 1
.. . S b= SE . ) | - 4
1 SR Sdsudsssanasssaeas: 1 s P H IR QUENSLerr P H
5' Jun. i ENCY I(Mc)’5° » 2 1 +H IEnSEEE T 3T : Bes
) E T T a [ HH T inae
S il e 225 a8 = B R e
2 oot Aeeaaaiiatatd aagsiTatzRaCE:
3 g Es ns=- S0 T S ISR EEN ! ;\:ﬁo THE
= ] & e - _‘,..E_““" T
z H+ 1T § F EENEESESEEUEOESANNE NENEE 00
a 1 }
11 RS 3 H- B T
& s HH & HH i EEdnasaaacnssasasmsansussas:
1 +++ . R . R bpbeprdtd b deate PR
0. 15 2 [ [ ) 1.5 2
RF POWER INPUT (P} —WATTS RF POWER INPUT (P y)}— WATTS
92¢S 12049 92CS-12048
Fig.8 Fig. 10
COMMON=-EMITTER CIRCUIT, BASE INPUT. T T COMMON—EMITTER CIRCUIT, BASE INPUT.
COLLECTOR-TO-EMITTER VOLTS (Vcg)=28 |-~ b g COLLECTOR-TO=EMITTER VOLTS (VQE)'QO —
FREE-AIR TEMPERATURE (Tga)=25° C | FREE-AIR TEMPERATURE (Tgp)e25% T
ol T —— 71— 1T - 1 - -1
.u_-» [ -1 E _
5o ] g
L .
| (S | l
ry [ =1
S —1— B 3 ‘
§ f o il o
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s > | 5 iL
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w 1 [ : s e B S 1
: | ] AN I
30 40 50 60 70 80 90 100 150 200 30 40 S0 60 70 80 90 100 150 200
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Fig.9 Fig. 11
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2N2631, 2N2876 File No. 32
DIMENSIONAL OUTLINES
2N2876 2N2631
__-360 . 5
] R
L | o
338 e
7
e Lo
i L |

INSULATION

046
3 PINS °, 030 DIA,
{NOTE 1) ﬂ ﬂ I
480

T 358
.320
.28
A38
L 0%
v
} i
1
1
]
i 458
10—32UNF 24 1 .
THREAD ™= ) 378
NOTE 2) |
:
1}
1}
92CS—-12045/%

NOTE It THE PIN SPACING PERMITS INSERTION IN ANY SOCKET
HAVING A PIN-CIRCLE DIAMETER OF 0.200" AND CONTACTS WHICH
glbhsACCOMMODATE PINS HAVING A DIAMETER OF 0.035" MIN.,
.0U5™ MAX.

NOTE 2 THE TORQUE APPLIED TO A 10-32 HEX NUT ASSEMBLED
ON THE THREAD DURING INSTALLATION SHOULD NOT EXCEED
12 INCH-POUNDS.

[E=S *ssnms PLANE
mmJ U U U n'u?u
000 %

DETAILS OF OUT-

LINE IN THIS
ZONE OPTIONAL
.200 3 LEADS
019 MAX.
.016_MIN.
DIA.
LEAD
INSUL ATING
EYELETS
-3
00
e =
ADI
007 MAX.
.034 MAX.
028 MIN. \y
045 MAX.
-.029 MIN.
INDEX TAB 92CS-12742
NOTE I: THIS ZONE IS CONTROLLED FOR AUTOMATIC HANDLING.

THE VARIATION IN ACTUAL DJAMETER WITHIN THE ZONE SHALL
NOT EXCEED 0.010".

NOTE 2: THE SPECIFIED LEAD DJAMETER APPLIES IN THE ZONE
BETWEEN 0,050™ AND 0.250" FROM THE SEATING PLANE. BETWEEN
0.250" AND 1.5", A MAXIMUM OF 0.021" DIAMETER IS HELD.
OUTSIGE OF THESE ZONES THE LEAD DIAMETER 1S NOT CONTROLLED.

NOTE 3: MEASURED FROM MAX. D! AMETEROF THE ACTUAL DEVICE.

NOTE Y: LEADS HAVING MAXIMUM DIAMETER (0.019") MEASURED
IN GAUGING PLANE OF 0.054" + 0.001" - 0.000" BELOW THE
SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0.007" OF
THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM-—WIDTH TAB.

TERMINAL DIAGRAMS
(Bottom View)

NOTE 3: TH1S DEVICE MAY BE OPERATED IN ANY POSITION.
2N2876
BASE
EMITTER COLLECTOR

30

2N2631
BASE

((OLLECTOR
CONNECT§D

EMITTER 0 CASE



File No. 61

IR0

Solid State
Division

RF Power Transistors

2N2857

RCA-2N2857 is a double-diffused
epitaxial planar transistor of the silicon
n-p-n type. It is extremely useful in
low-noise-amplifier, oscillator, and con-
verter applications at frequencies up to
500 MHz in the common-emitter configuration,
and up to 1200 MHz in the common-base
configuration.

The 2N2857 utilizes a hermetically
sealed four-lead JEDEC TO-72 package. All
active elements of the transistor are insu-
lated from the case, whichmay be grounded
by means of the fourth lead inapplicatians
requiring shielding of the device.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, VCBo. . 30 max. v
COLLECTOR- TO-EMITTER VOLTAGE, VCgo 15 max. . V
EMITTER-TO-BASE VOLTAGE, VEpO. - - 2.5 max. v
COLLECTOR CURRENT, IC. . . . . . . 40 max. mA

TRANSISTOR DISSIPATION, Pr:

At case tep-yup to 257 C. . . . 300 max. 1
peratures!‘ {agove 25° C. Derate at 1.72 mW/z.C
At ambient up to25°C . . . . . 200 max. @\\
temperatures{aﬂove 25%¢C. Derate at 1.14 mW/°C

TEMPERATURE RANGE : o
Storage andOperating (Junction) -65 to +200 C
LEAD TEﬁPERATU E (During soldering):
At distances 2 inch from
seating surface for 10

seconds max . 265 max. °c

= .
Measured at center of seating surface.

w

= ®1/2 TURN. Wo.16 WIRE: LOCATED
1/4° FROM AND PARALLEL TO L2

RESISTANCE VALUES I OHNS.
CAPACITANCE VALUES N pF.

= vger75V
+IL 43 925 - 14112

Q = 2N2857

NOTE I: (NEUTRALIZATION PROCEDURE):
450-MHz SIGNAL GENERATOR (WITH RG = ) TO THE
INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A
50-() RF VOLTMETER ACROSS THE OVTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY Vgg, ANDWITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI -
FIER, TUNE C1, C3, AND C4 FOR MAXIMUM OUTPUT.

(A)_CONNECT A
50 )

SILICON N-P-N
EPITAXIAL PLANAR &
TRANSISTOR \

JEDEC
T0-72

For UHF Applications
in Industrial and Military Equipment

FEATURES

® high gain-bandwidth product—
fT = 1000 MHz min,

® high converter (450-t0-30 MHz) gain—
Gc =15 dB typ. for circuit bandwidth of
approximately 2 MHz

® highpower gain as neutralized amplifier—
Gpe = 12.5 dB min. at Y50 MHz for circuit
bandwidth of 20 MHz

® high power output as uhf oscillator—

P ;30 mW min,, 40 mW typ. at 500 MHz
© =120 mW typ., at | GHz

® low device noise figure—

NF:;Q.S dB max. as 450 MHz amplifier

7.5 dB typ. as U50-to-30 MHz converter

® low collector-to-base time constant —
rb'cc = 7 ps typ.

® low collector-to-base feedback capacitance—
ch = 0.6 pF typ.

(D) INTERCHANGE THE CONNECTIONS TO THE SIGNAL
GENERATOR AND THE RF-VOLTMETER. (E) WITH SUF-
FICIENT SIGNAL APPLIED TO THE OUTPUT TERMINALS OF
THE AMPLIFIER, ADJUST C2 FOR A MINIMUM INDICATION

AT THE INPUT. (F) REPEAT STEPS (A), (B), AND (C)
TO DETERMINE IF RETUNING 1S NECESSARY.

NOTE 2: L] &L2 — SILVER-PLATED BRASS ROD, 1-1/2"
LONG x 1/4" INSTALL AT LEAST 1/2" FROM

NEAREST VERTICAL CHASSIS SURFACE.

NOTE 3: EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.

Fig.| - Neutralized amplifier circuit used to
measure Y50 MHz power gain and noise figure
for type 2N2857.
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2N 2857 File No. 61

ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, Ty = 25° C, Unless Otherwise Specified

TEST CONDITIONS LIMITS M
ol lector-| Col 1octor- | Emi &5 oc 0% o
o ector-|Collector- |Emitter-( %% pase ec- Type .
Characteristic [Symbol| F requenc to-Base |to-Emitter| to-Base Emi tor Units
auency Voltage | Voltage | Voltage|Current|Currentic, o ot 2'&857
§ Ves Vee Ves | e s | 'c
MHz v v v mA mA mA  [Min. | Typ.|Max.
Collector-Cutoff TA = 250C 15 0 10 | nA
Current leBo |74 Zi50%¢| 13 0 S| o pa
Collector-to-Base - _
Breakdown Vol tage Fvcw 0 0.001 | 30 v
Collector-to-Emitter
Breakdown Voltage IBVCEO 0 3 5 - - v
Emi tter<t o-Base
Breakdown Vol tage BVEBO -0.01 0 25| - | - v
Static Forward-
Current Transfer heg | 3 30| - | 150
Ratio
Smal 1-Signal Forward- c
0.00) 6 2 50 - | 220
g:ggnt ransfer hse 100 6 5 10| - (19
Collector-to-Base b i a6l
Feedback Capacitance |Ccb [0-1 to ! 10 0 - - | 0.6/ 1.0 DF_
Input Capacitance Cip 0.1 to I® 0.5 | o = [ 4] - | F
Collector-to-Base ' c
Fome Conatont rp'Cc | 31.9 6 -2 | 7] 5] s
mgl&-Sianal. gor;moq- T
itter Power Gain in (3
Neutralized Al ifjer | Cpe 450 6 1.5 [12.5) - [ 19 | d8
Circuit (See Fig.| 1 1
Power Qutput as Qscil-| p > 5002 10 -12 20 I "
lator {See Fig.2 ° =
UHF Device Noise Figure| NF | u50c,d, f 6 1.5 - | 3.8i4.5 dB
T — — T
PHF veasured Noise | kp | uso®d 6 15 | - | - 5.0 | a8
VHF Device Noise Figure| NF 60b, d 6 | - 2.2L - dB

Fourth lead (case) not connected

Three-terminal measurement: Lead No.l (Emitter) and lead No.4 (Case) connected to guard terminal.
Fourth lead (case) grounded.

Generator resistance, RS = 50 ohms.

Generator resistance, Rg = 400 ohms.

-0 a0 oo

Device noise figure is approximately 0.5 dB lower than the measured noise figure. The difference is due to the
ins%tizgndllaoss at the input of thetest circuit (0.25 dB) and the contributionof the following stagesin the test set-
up (0. .

DOUBLE ~STUB TUNER
(Zo * 50 D)

50 0

250 wire 3 o.o. POWER
Iwo —“—_L N b-1 /%" LoNG
= 2.';‘: - Fig.2 - Oscillator circuit used to measure 500-MHz

CAPACITANCE VALUES 1N of . power output for type 2N2857.
+vee
=VEE
92CS - 14
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2N2857

i 1
COMMON-EMITTER CIRCUIT, BASE INPUT, — ~ —=— AMBIENT TEMPERATURE (Ta) |[! T 1
OUTPUT SHORT-CIRCUITED CASE TEMPERATURE (T ) bs ! ¥
~ | FREQUENCY (1) :I00MHz 1 T
S | AMBIENT TEMPERATURE (Ta)*25°C T Tt
& COLLECTOR-TO-EMIT TER VOLTS (Vgg)e6 SNe e 1
.ag t !
g2 ]
o smas T
jgzc 1 T |
%z g e
BE [ 1t =1 as -
gz R ERESY | SRR ] i
: -
- ] F
zg 101 > - T + & - s
3 - : ! 1
5 1 aEsaslbns a -1+ . s R
: N
: M
-
e HHHHHHH N
[ 10 [ 20 25 30 35 -I00 <50 0 50 100 150 200
COLLECTOR MILLIAMPERES {I¢) TEMPERATURE ~— *C
92CS- 14169 92CS-12483R1

Fig.3 - Small-signal beta characteristic

for type 2N2857.

OUTPUT SHORT—CIRCUITED,

: FREQUENCY (f)= 450 MHz

INPUT CONDUCTANCE (g;e) OR
SUSCEPTANCE (bie}—MILLIMHOS

AMBIENT TEMPERATURE (Tp)=25° C

COMMON—EMITTER CIRCUIT, BASE INPUT;

Fi1g.4% - Rating chart for type 2N2857.

OLLECTOR-TO-EMITTER VOLTS {Vgl*6TOI5 |

T COMMON~EMITTER CIRCUIT; INPUT
33 3nsasase SHORT-CIRCUITED,
2325888020t FREQUENCY ()= 450 MHz

AMBIENT TEMPERATURE (Tpa) = 25°

3

OR

SUSCEPTANCE (bge) — MILLIMHOS

OUTPUT CONDUCTANCE (goe)

Fig.5 - Input admittance (vie)

L4
COLLECTOR MILLIAMPERES (IC)

12 o 2 4
COLLECTOR MILLIAMPERES (I¢)
92CS —12150R| . . 92CS-12198R
5 Fig.6 - Qutput admittance (Yoe)

COMMON-EMITTER CIRCUIT, BASE INPUT;
OUTPUT SHORT-CIRCUITED

FREQUENCY (f) » 450 MMz
AMBIENT TEMPERATURE (Tp)= 25°C

COLLECTOR-TO-EMITTER VOLTS (Vcg)=6 TOIS | !

COMMON—EMITTER CIRCUIT; INPUT

SHORT — CIRCUITED,

FREQUENCY (f) = 450 MHz

AMBIENT TEMPERATURE (Tp) = 25° C

T 3
1 et ins

)
A

(=]

HHEE

N
o>

TRANSFER CONDUCTANCE (g4q) OR
SUSCEPTANCE (bfe) —MILLIMHOS

OR SUSCEPTANCE (bre) — MILLIMHOS

REVERSE TRANSFER CONDUCTANCE (q,¢)

2 4
COLLECTOR MILLIAMPERES (1c)

Fig.7 - Forward transadmittance (yge).

(4
COLLECTOR MILLIAMPERES (Ic)
92CS-12149R] 92CS-12194R2

Fig.8 - Reverse transadmittance (y,,).
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2N2857 File No. 61
COMMON-EMITTER CIRCUIT, BASE INPUT; I zzlcouuou-sm'r'r:a CIRCUIT; INPUT
OUTPUT SHORT-CIRCUITED. SHORT—CIRCUITED.
GOLLECTOR-TO-EMITTER VOLTS {Vcg) *6 COLLECTOR—TO—EMITTER.VOLTS {Vcg)=§
COLLECTOR MILLIAMPERESIc) <1.5 20(cot LECTOR MILLIAMPERES {1c)=1.5 3
"‘B'Ez':" TEMPERATURE(T,) ° 28°C @ [(AMBIENT TEMPERATURE (Tp) = 28°C I
¥ T =
2 3
116 3
Jie H
@ 20 1 d
%2 2. 1
oz / I 2
2 6 4 3 e
) 2 S—
f 3 /) S A w
% .I. / 810 H
222 — H g
£ L 4 e 2 3
§ B | e & z
3 s} ] 1 / 8
7 g° 4 1
§§ o~ 2 , 5
-4 | &
H _bie |41 2 | b | g
s / | % 2 4 = Cot_l/ 3
i l e o
Q 1 2 4
0 & 800 %1000 0 100 1000
FREQUENCY {f) — MHz FREQUENCY (11— MHz
- 92CS ~12ISTRI 92¢5-12156R2
Fig.9 - Input admittance (y;,)- Fig. 10 - Qutput admittance (y ).
r COMMON—EMITTER CIRCUIT; INPUT SHORT — CIRCUITED.—— 1 |
COMMON-EMIT TER CIRCUIT, BASE INPUT; i - 7
| Y SHORT-CIREUITED COLLECTOR—TO—EMITTER VOLTS {Vcg)=6 [ 1
% COLLECTOR-TO-EMITTER VOLTS{Vc} =6 COLLECTOR MILLIAMPERES (Ic)*I.5 I
S COLLECTOR MILLIAMPERES (I¢) *1.5 AMBIENT TEMPERATURE (Tals 25°C |
= AMBIENT TEMPERATURE (Tp) = 25°C T T T 1T l T
= T 20 L T T
8 eg°
Z g wz | 1l
G2 23
33 g T af—
§I. § ® — —
52 g
5y zw T
iz B2 | N
© - «
FE gh T
e s W -3 e
<2 [l §
§"’ $a ——1—
E' |
€ 2841 IS
I
. * | . l 1
0 200 400 600  B0O 1000 2 4 6 8 4
FREQUENCY () —MHz L FREQUENCVK()?)—MHI e
92CS-12152R1 92CS—121SR3

Fig. 1! - Forward transadmittance (y¢,).

DIMENSIONAL OUTLINE
JEDEC TO0-72

230 MAX,

T .209 MIN.
DiA.
195 MAX,
478 MIN. o—
DIA.
¥
210 MAX.
A70 MIN.
i | sEATING PLANE

U u ‘:'.030 MAX,
4 LEADS
U H¥.Ol1 1992 oia.
(NOTE 1)

4
Ol
& g%)_f: 2)
INDEX
TAB
(novt:‘%)
K MAX, £ NOTE 4 =
036 MmN, L

34

Fig.12 - Reverse transadmittance (y o).

NOTE 1: THE SPECIFIED LEAD DIAMETER APPLIES IN THE
Z0NE BETWEEN 0.050" AND 0.250" FROM THE SEATING PLANE.
FROM 0.250® TO THE END OF THE LEAD A MAXIMUM OIAMETER
OF 0.021" S HELD. OUTSIOE OF THESE ZONES. THE LEAD
BIAMETER 1S 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 MAX.
WIDTH TAB AND TO THE MAXIMUM 0.230" DIAMETER MEASURED
WiTH A SUITABLE GAUGE. WHEN GAUGE 1S NOT USED, MEASURE-
MENT WILL BE MADE AT SEATING PLANE.

NOTE 3: FOR VISUAL ORIENTATION ONLY.

OTE Y4: TAB LENGTH TO BE 0.028" MINIMUM - 0.0u8"
MAXIMUM, ANDWILL BE DETERMINED BY SUBTRACTING DIAMETER
A FROM DIMENSION 8.

TERMINAL DIAGRAM

Bottom View

LEAD 1-EMITTER
LEAD 2 - BASE
LEAD 3~ COLLECTOR

LEAD 4 - CONNECTED
TO CASE
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NG

Solid State
Division

RF Power Transistors

2N3118

RCA-2N3118 is atriple-diffused planar
transistor of the silicon n-p-n type in-
tended for use inRF amplifiersinmilitary
and industrial HF and VHF communication
equipment. It is designed especially for
large-signal Class-C and small-signal
Class-A service.

Maximum Ratings, Absolute-Maximum Values:
Collector-to-Emitter Voltage:

For Large-Signal VHF
Class-C and Small-Signal
VHF Class-A Amplifier

Service

Reverse bias (V(gy)

For Vgg = -1.5 volts. . . ., . 85 max. volts . . .
Wich base open (Vegp) . . . . . 60 max. volts ® High power dissipation — o
Emitter-to-Base Voltage (Vggp) - - 4 max. volts 4 watts at case temperature of 25° ¢
Collector Current (Ig). . . . . . 0.5 max. ampere ® High output power —
Transistor Dissipation (PT): Class-C service; 28-volt operation: JEDEC TO-5
AL case temperalures | watt minimum at 50 Mc; 0.4 watt minimum at 150 Mc
“‘; te 259°C. . ... L. 4 max LU ® High collector-to-emitter voltage ratings —
M HEETIINI e WECS B It ogo = 0 velts
At temperatures above 25° C , , , . . . ., . See Pig.l ® High 93'"‘53’.“"'“‘“" product —
Temperature Range: 380 Mc typical
Storage . . . . .. ... ... -65 to +200 °c ® High power gain — Class-A service, neutralized:
Operating (Junction). . . . . . -65 to +200 °C 25 db at 50 Mc, 200 mw output

ELECTRICAL CHARACTERISTICS
TEST_CONDITIONS

¢ DC DC bC DC e 0C LIMITS
Temoora-| E Collector- | Collector- | Emitter- | Collector |Emi tter| Base .
Characteristics Symbols {leppera-| Fre- |"to-gase |to-Emitter|to-Base| Current |Current|Current Units
€ |auency| yotag Yol tag Yol tag Min. [Max.
(T¢) (vol tsg vol tsg volts)| (ma) (ma) | (ma) .
oc Mc veB VCE VEB 1c 1E 1
Collector-Cutoff 1 25(T, 30 0 0.1 pa
Current CHo 150('!{ 30 0 100 na
Emitter-to-Base
Breakdown Voltage BVeRo 25 0 0.1 . volts
Coll:;tor-toiﬁmitter ! ) B ] . - !
Breakdown Voltage BV, sus 0 volts
{Sustaining) 20 pulsedc|
Reverse Collector-to-
Emitter Breakdown BVCEX 25 1.5 0.1 85 volts
Voltage
Feedback Capacitance Cp'c 25 1 28 0 . 6 pf
rbb* Cb’c Product rbb'Cb' ¢ 25 50 28 25 60} psec

DC Forward-Current
Transfer Raticd hpg 25 28 25 s0 | 275

Small-Signal Forward-

hie 25 50 28 25 5

Current Transfer Ratio

Real Part of Short- h;

|ICircuit Input Impedance 1€(real) 25 S0 28 25 1 35 75| ohms
Real Part of Short-

Circuit Output Impedance| w22(l‘eﬂl) 25 50 28 25 500 1000] ohms
Qutput Power .

Class-C Service P 25 50‘ 28 1.0 watt
Pin = 0.1 watt ouT 25 150 28 0.4 watt
(with heat sink)

Power Gain

Dl PG 25 | so* 28 2 18 db

P, = 0.2 watt
(3‘;’§h heat sink)

L Tpa= free-air temperature DPulse duration, 300 usec; duty factor, less than 1.8% * See Pig.5 45ee Pig.3 * See Pig.13
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RATING CHART

B
¢
kg 2 : :
=
£
= ST TEn NI
Sasssssts o, ..l?;‘
S531 S22 AaSES LREL) N g
[} HEET R A EEE 3
~50 [ 50 100 150 200
TEMPERATURE —°C
92Cs~- 12281

Fig.1
TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 150 MC
COMMON -EMITTER CI“CUIT BASE INPUT.

CLASS C SERVICE, 150 M 3 seses
CASE TE“PERATURE (TC)IZS c

T

E:
5 T
S :
1 E
2
- = _
g = = vee 92CS-12269
- HH €1.C2: 1.5-20 pf  Ly: 0.1 uh, & turns, No.18 wire,
C3: 4—40 pf 174" 1D, c1ose1y wound
§ Cy: 7-100 pf L2: 750-onm ferrite choke
& T cs: f L3 540, 4 tarns. No.16 wire,
125 150 c5. ;ag(i z‘. e 1/u" 10 x 3/8" Yong
RF POWER INPUT (Ppy)—MILLIWATTS LR Ly: 0.055 wh, 3 turns, No.16 wire,
92¢5-12273 R: 100 ohms, variable 1747 1D x /1 Yong
Fig.2 Fig.3

TYPICAL LARGE-SIGNAL OPERATION, CLASS-C SERVICE, 50 MC

[COMMON—_EMITTER CIRCUIT, BASE INPUT. (11111}t
CLASS-C SERVICE, 50 Mc B
CaSE Teuvennune (Te)e2s°C
N . INPYT
OHMS)
[
: alp
1
-
3 S
&
-
2
o
I
8 92CS-12268
& Cq: 70-350 pf Ly 0.13 wh, 4 turns, No.18 wire,
§ C2+Cy.Cs5: 7-100 pf 1/4" 1D, closely wound
& C3: 0.01 pf L2t 2.4 ph, choke,
Co: 0.002 pf Miller Part No.4606
3 Cq: 0.02 uf L3t 0.6 wh, 10 turns, No.1B wire,
oL 3/8" iD, closely wound
° b . pt bt s = 1o Ly: 0.6 ph, 10 turns, No.18 wire
RF POWER INPUT (Pi) —MLLIWATTS R: 1000 ohms, varfabte ¥ 3781, closely wound '
Fi9.4 92CS~ 12272 Flg 5
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File No. 42 2N3118

TYPICAL SMALL-SIGNAL OPERATION CHARACTERISTICS

CASE TEMPERATURE (T¢)e25° C [COLLECTOR ~TO—EMIT TER VOLTS (Vg = 28]
¥ ICASE TEMPERATURE (TC) = 25° C
FREQUENCY +50 Mc cas ERATUR
s INERS
@ 1111
& 100 B8 a;
Pt —_— =
< N 3
=L -~ +
ﬂ 2% 320 =
s — -
o) Y et a8
Lo S [N . o -]
=
: 360
[4 X
3 | 5
3 1380
m GAIN-BANDWIDTH PRODUCT f (Mc)=3601 W
5 P— -
g 0 340 z
3 _ r—— 320 34 “.
0 S8 0 5 20 25 30 35 40 45 30 0O 0 2 30 4 S 6 70 8 9 K00
COLLECTOR-TO-EMITTER VOLTS (VCg! COLLECTOR CURRENT {I¢) — MILLIAMPERES
92C5-12286 92CS - 12287
Fig.6 Fig.7 f
g z COLLECTOR-TO-EMITTER VOLTS (VCE)*28 3323131
Alhe (rcrease ¢ FRVRESH e (10120 ¢
g o
& @ st
(-1
& m 3 Tt
_ — - R s
S = 8 st i
s : f
| igsiasiaNgg:
T ) S .,
8 : : E
w E
< o
o 47 5
¥ & t5itaas saas sais 3
g, 3 :
o s i T s
uw 11 B
0 LI 20 25 30 38 ° 20 40 60 80 00
O CaEElOLIS Ve R) COLLECTOR CURRENT (I )—MILLIAMPERES
ﬂmc.ﬂ 92CS-12203R1 1_0.0 eCSezes
KT = —
/Y22 (r001) Cob 1200 /Y22 (rg0f) ==== Cob—'— [&0 1200
Mie(reqn) — Vce - 28V e reol) —— Vee + 28V -
CASE TEMPERA— ‘CASE TEMPERATURE (Tc)*25° C 3
TURE (Tc)=25* Clso 9 1000 m Mot m oo &
8 sl e
= b3 2 =)
D=y 7 + Q o=
400= 800§ 3 ao%— 800k 3
'3 o sy =3
=8 I N -2 - N
xs - N " x= BN
T o > N o2 oe s>
b33 s b3 ; Z A4S
uoS.ILE QOOW[ 5 1€ \.m.fL 6005
w - w
s B B 3 sf s
gz 82 .3 HE 53, &0
a & [ a'd -3
.u.m ) Spm .oomm mw : T 0fg 40035
Q - 13183 I RER j323 38881 = -
&7 aH  de 20 7sfwgt T HHEHEH 4, e
mm H ¥ R Sz Eoru:f:. BHE g5 ez
= : o 2 20"y 5| s e IAMPEREST }28)0 2 200 .w.
2 53 LY ] BRI Hit
X ! 1 3¢ : SRR
3= i 10 Q : : 0 [}
° 00 50 70 % ) 130 150
COLLECTOR CURRENT (I¢)—MILIAMPERES FREQUENCY —Mc
ﬂma._o 92CS-12209R1 ﬂma._ 1 92CS~12288R1
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2N3118

TYPICAL CLASS-A-SERVICE-OPERATION, 50 MC, NEUTRALIZED

COMMON-EMITTER CIRCUIT, BASE INPUT. -1+ 1228
CLASS—A SERVICE, 50 Mc LR !
COLLECTOR-TO-EMITTER VOLTS (Vce)=28 inu
COLLECTOR MILLIAMPERES (I¢)*25 :
CASE TEMPERATURE (Tc)25% C
11T 1
T
5 :
; 1
| o4t
5 HH
a 03
pH a8
EMITTER CTOR
§ o. SUPPLY i
3 sums Vee VeC  sacs-iz2r0
& T 3 Cy: 7-100 pf L1: 0.12 ph, 3 turns, No.16 wire,
§ 0. Cyp: 8-6D pf 7/16" 1D x 1/4" long,
- C3: 14-150 pf tap at 1 turn from ground.
& Cat 6-80 pf Lyt 0.23 uh, S turns, No.16 wire,
° 1 2 3 a e 7/16" 1D x 1/2" long,
RF POWER INPUT (Pjy}— MILLIWATTS C5.Ce: 0.005 pf tap at 3 turns from collector
e Cy: 0.9-7 pf terminal
Fig.12 Fig-13
'COMMON-EMITTER CIRCUIT, BASE INPUT. | [ ~EMITTER CIRCUIT, BASE INPUT. I
CLASS-A SERVICE, 50 Mc CLASS-a SERVICE, 50 Mc SEEEEEE N ]
o COLLECTOR-TO-EMITTER VOLTS (Vcg)=28 OUTPUT POWER MILLIWATTS=200 Susssssssnasen
COLLECTOR MILLIAMPERES (IC)*25 CASE TEMPERATURE (Tc)=25° C
CASE TEMPERATURE (Tc)e25° C {111 T TTTT -
o, vy 111 ISNSSNEERSNEES]
- < 11T ISNERNENEREEs]
2% 111 4
1 au
s T
i g oof A oK To
- O
g |
[ [ aseinan
z = =
& z ua
® 3,
? g
3! sEsessasans
s 1
b nent :
! 3 0 B 26 36 46 80 60 70 8 90 100
C SOOI - OO B SOOI = CO gy ~0O COLLECTOR CURRENT (Lc)— MILLIAMPERES
POWER OUTPUT (Poyy}—MILLIWATTS
92CS-12276
Fig.ll 92CS$-12277 Fig-|5

DIMENSIONAL OUTLINE
All Dimensions in Inches
JEDEC No.TO-5

.370 wax.
335 MIN.
OIA.
335 MAX.
305 MIN.
o,
-
100 l i
L 260 MAX,
-v——‘— 240 MIN.
o ) ls:mnc PLANE

el T U0

JETAILS OF OUT- D D |"'
200

LINE IN THIS
ZONE OPTIONAL
3 LEADS

019 MAX.
“016_MIN.
OiA.
LEAD
INSULATING
EYELETS
B
100
OUTSIDE o }
CORNER
RADIH a5
007 MAX. .
034 MAX.
028 MIN. '\/,
029 MIN.
INDEX TAB — N 92CS-~12656
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NOTE | THIS ZDNE IS CONTROLLED FDR AUTOMATIC HANDLING.
THE VARIATIDN (N ACTUAL DIAMETER WITHIN THE ZONE SHALL
NOT EXCEED 0.010.

NOTE 2: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZDNE
BETWEEN 0.050 ANDO.250 FRDM THE SEATING PLANE. BETWEEN
0.250 AND1.5 AMAXIMUMDF0.021 DIAMETER 1SHELD. OUTSIDE

DF THESE ZONES THE LEAD DIAMETER 1S NOT CONTRDLLED.
NOTE 3: MEASURED FRDM MAX. DIAMETER OF THE ACTUAL DEVICE.

NOTE 4: LEADS HAVING MAXIMUM DIAMETER {0.019) MEASURED
IN GAUGING PLANE D.054 + 0.D01 — D.DDD BELDW THE SEATING
PLANE OF THE DEVICE SHALL BE WITHIN D.OD7 DF THEIR TRUE
LOCATIDNS RELATIVE TD A MAXIMUM-WIDTH TAB.

TERMINAL DIAGRAM

LEAD 1-EMITTER

LEAD 2 —BASE
LEAD 3 — COLLECTDR,
CASE

File No. 42



File No. 44

IR/

Solid State
Division

RF Power Transistors

2N3119

I Features:

B Fast rise time:

JEDEC TO-5 nimo

RCA-2N3119 is a triple-diffused planar transistor of the silicon
n-p-n type intended for high-voltage high-frequency pulse

MAXIMUM RATINGS, Absofute-Maximum Values:

"COLLECTOR-TO-BASE VOLTAGE ....................

COLLECTOR-TO-EMITTER VOLTAGE:

With base-emitter junction reverse-

biased (Vgg =—15V).....ooiviiiiinniiinn....
"EMITTER-TO-BASE VOLTAGE .......................

*COLLECTOR CURRENT:

ContiNUOUS & vt ittee ittt et

*TRANSISTOR DISSIPATION:

At case temperatures up 10 25° C ..ottt
At free-air temperaturesupto 25°C ...................

At temperatures above 25° C
*TEMPERATURE RANGE:

Storage & Operating (JUNCLiON) ... ..covieeenenrnnnnnn.

"LEAD TEMPERATURE (During soldering):
At 1/16 in. + 1/32 in. (1.59 mm £ 0.8 mm) from seating

plane for 10smax. ........ooiiiiiiiiiiiinnnnn...

*in accordance with JEDEC registration data format

‘ ’ ® High voltage ratings:
|

Withbase open . ... ... ...0iiiiiiiiie e nnnnnnn,

High-Power Silicon N-P-N
real | Planar Transistor

For Switching and Pulse-Amplifier Applications

VCEX =100V, VCEO =80V

10 ns with 50-V pulse, 1-K 2 load
8 High power dissipation:
4WatTe=25°C

amplifiers and high-voltage saturated switches in military and
industrial equipment.

.................... Veso 100 \'
.................... Vceo 80 \'
.................... VCEX 100 \'
.................... VEBO 4 Vv
Ic
.................... 0.5 A
Pr w
.................... 4
.................... 1 w
See Fig. 1

—65 t0 +200 °C

.................... 255 RC
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2N3119 File No. 44

ELECTRICAL CHARACTERISTICS, At Case Temperature (T) = 25° C unless otherwise specified.

TEST CONDITIONS LIMITS
DC DC DC
CHARACTERISTIC SYMBOL COLLECTOR EMITTER CURRENT MIN. | MAX UNITS
VOLTS VOLTS (MILLIAMPERES) ' :
Ves | Vee VBE ‘e 's 'c
* Collector-Cutoff Current
AtTpa= 25°C 'ceo 60 ] - 50 nA
=150° C 60 0 - 50 uA
* Reverse Collector Current Icev 60 -1.5 - 0.2 uA
- Emitter-Cutoft Current (At T, = 25° C)| Iggg -3 0 - 100 nA
*|  Base Current s 60 -1.5 - 0.2 A
= Coll to-Emitter Breakd.
Voltage {Sustaining) BVgplsus) 0 10° 80 - v
- Reverse Collector-to-Emitter
Breakdown Voltage BVcEx -15 0.10 | 100 - v
- Coll -to-Base kd Voltage BVego 0 0.10 | 100 - v
s Emitter-to-Base Breakdown Voltage BVego 0.10 0 4 - v
10 10 40 -
L DC Forward-Current Transfer Ratio hee 10* 100 50 | 200
10° 250 20 -
* Collector-to-Emitter Saturation
Voltage VEglsat) 10 100 - 0.5 v
L2 Base-to-Emitter Saturation Voltage VBE(sa() 10 100 - 1.1
L Base-to-Emitter Voltage (Pulsed) VBE 10° 100 - 1.1 v
Feedback Capacitance {At 1 Mc} e 28 0 = 6 pF
L] Common-Base Output Capacitance
(at 1 mC) Cob 28 0 - 6 pF
» Gain-Bandwidth Product {At 50 Mc) fr 28 25 | 250 - Mc
= Pulse-Amplifier Delay + Rise Time
(See Figs. 9 & 10} (TR Vee = 80 10| - 20 ns
Sat. Switch Turn-On Time
(delay time + rise time) ton Vec =28 18 =10 100 - 40 ns
{See Figs. 7 & 8)
Sat. Switch Turn-Off Time
{storage time + fall time) toff Ve =28 I8y~ —10|( 100 - 700 ns
(See Figs. 7 & 8)
Thermal Resistance:
(Junction-to-Case) Rgyc - 44 oc/w
*in accordance with JEOEC registration data format
®Puised; puise duration = 300 usec; duty factor = 1.8%
BREHERHR THEHHT COLLECTOR -TO-EMITTER VOLTAGE (Vcg)*28V -1} |
CASE TEMPERATURE (Tc) | HE ST CASE TEMPERATURE (T }:25°C e T t H
AMBIENT TEMPERATURE (Tal | e FREQUENCY (f)+50 MHz 1t
b T T T e T R enass
Lt ] T 1 T
At . HEH
E 1 ! T t HHE i
g = b innal ¥
> 1 5 B i = THH
By 3 H F TP H
a7 & I T 13 18
s z FHHHHHH !
£z 2 5 . + 1 H+
52 = I n
= + ! . I8 RSS!
38 § FEHH B
<2 oot s n n e e
bbbt . ot s

ol T 0 o 20 30 4 5 € 7 8 90 100
IE ) 50 100 150 200 COLLECTOR CURRENT (I¢)— mA sece— 12267
-63 TEMPERATURE—*C 92¢s-1228IRI Fig. 2—Typical gain-bendwidth product char-
Fig. 1-Rating chart acteristic
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File No. 44 2N3119
COLLECTUR-TO<EMITTEN vOLTS {vCE) * 18 T TTIT T 07 CASE TEMPERATURE (T)=25° C |  GAIN-BANDWIDTH PRODUCT N
FREE-AIR TEMPERATURE {TFA)« 25° C IR FREQUENCY ({380 MHz | ezt |

100)] T T T 7 T | | |
[ ] I | ! |
1N /\ | 100 —
so—— b L L | I

0| ——+—++— Hy/*/'r T Bl
|
! 1 I Jgn_l_.

DC FORWARD-CURRENT TRANSFER RATIO {hpp)

. — ——
‘ | ‘ {1
20— S -
(R |
;
o ! N 0 I N B
00l 01 10 10 100 1000
COLLECTOR CURRENT {Ic) — MILLIAMPERES
92¢5-12280

Fig. 3-Typical dc beta characteristic

FREQUENCY=(f)=1 MH HHEEBEHR SR
EASEUTE!“’F“‘.U"F tterese cHHHH L"."E:'f"”ff:. HH
LT +H IsNSESNuESuSERERERE
S { ¥ 3 1 Tl IS
w . .L : . . RS . ..
s g { t
l - 1 ;. 4 ] 4 44
- . . booe RS .- - -y
=
S ITITTIT 1 T
¢ HFEE SEESHSESEEE isssnsas
& Sf R P
g e ]
3 L I
I e e e e TR
g [ i - RS ReEe e
@ =n ENESNEEEEEENESESREEE wo
w B + BESESRERREES
w S REEEEE. : 3 I:,
HHH t HHHH 1 +
[} 20 25 30 35
COLLECTOR-TO-BASE VOLTAGE (vcp)—V  92C5-12283R1
Fig.5~Typical variation of feedbsck capaci-
tance vs. collector-to-base voltage
Vg 28V
ero OUTPUT TO
NPUT FROM L) OSCILLOSCQPE
MERCURY - (NOTE 1
RELAY PULSE
GENERATOR '
(Zg * 50 OHMS) 50
TYPE
2N3I18
Vep® -1V s2cs-12275
INPUT PULSE: NOTE 1: WITH C)n <1 pf
t, < 3nsec SHUNTED BY 5,000 OHMS;
4 < 10 nsec ty = 1 nsec,

REP, RATE = 120 CPS
PULSE WIOTH = 300 usec
I31 -

COLLECTOR CURRENT (I¢) —mA

A

1
o 5 20 25
COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V

92¢S-12286
Fig. 4—Typical vaniation of fT with collector
current and collector-to-emitter volt-
age

rpty Ciye PROOUCT— ps

COLLECTOR-TO-EMITTER VOLTAGE (Vcg1+28 V
FREQUENCY {1) = 50 MMz
CASE TEMPERATURE {Tc J:25°C

o 2 40 60 80 100
COLLECTOR CURRENT (Ig)—ma 925-12284

Fig. 6—Typical rpp. Cb e product vs. collector
current

RELAY OPENS
1 ON

 —— Y

'32 = —10 ma

Ic =

Fig. 7—Circuit used to measure t,, and t,e for 2N3119
operating as a saturated switch

3
§ 4
3 § 0% TIME
o
fe— —» 1y |y
“TURN-OFF *
e — TIME
| | | OUTPUT WAVE FORM
| | |
| | |
* I
-
z Ig |
g : | ! e
af T
|
© T Ip .
] 2 INPUT WAVE FORM
92¢5-12285
10 ms ton = 40 nsec
toff ~ 700 nsec
100 ma
Fig. 8—Waveforms for d switch circuit shown in Fig. 7
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File No. 44

QUTPUT TO
OSCILLOSCOPE
{NOTE 2)

TYPE
5—VOLT 2N3119
INPUT
PULSE e
L

Ry
2 1000
OMMS

ok
nt

fi
i‘ i

-VEE = Ve = +80V
(NOTE 1)

92C8-12279

NOTE 1: Vgg ADJUSTEO FOR Ic =10 ma WITH NO INPUT,

NOTE 2: WITH Cyjy < 1 pf SHUNTEO BY 100,Q00 OHMS;
t, = 1 nsec.

Fig. 9—Puise-amplifier test circuit

10V —
— OUTPUT VOLTAGE

90% 20V

! INPUT VOLTAGE
ST

60 ma
90%

(=]

—— LOAO CURRENT

10 ma —

—iy |'IP——

92C5-12282

Fig. 10—Wavetorms for pulse-smplifier test circuit shown in Fig 9
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DIMENSIONAL OUTLINE
JEDECTOS

SEATING PLANE

INCHES | MILLIMETERS
[ [Hax [N, | max

A 0240 | 0260 | 610 | 6.0 l

o 0018 | 0021 | 0.406 | 0533
o5y 0018 | 0019 | 0408 | 0.483
+0 lam 0370 | 851 | 9.40
04 | 0308 | 0336 | 7.78 | 8.51
. 0200 1.0, 6.087T.P. 45 I
o C100TP. 254 TP, s |
n 000 |0125 | 0220 | 318
1 0028 | 0034 | 0711 | 0864 s
3 | 0020 | 0046 | 0737 | 114 | 3.5
38.10 - 2
- | 2

2

1

]

|
e
g

0.260 S 038 -
254 o

Imm - | o

» 0w
e
8
1

NOTES:

1, This 20ne is controlied for autometic hendiing. The veristion in
actusl diemeter within the zone shell not excssd 0.010 in. (0.254 men},

2. (Three leads) by appiies hatween |y and 5. ¢b applies betwesn
\,-un(auo-mmmmm-m
in 1y and beyond 1.5 in. (38.10 mm) from sesting plane.

3. Messured from maximum diemeter of the sctusl devics.

4. Loadh having maximum diemster 0.010 in. (0.453 men) messured in
gaging plane 0.054 n. {1.37 mem) + 0.001 in. (025 mm) — 0.000 in.
(0.000 wum) below the sesting plans of the devics thell be within 0.007 in.
(0.178 mem) of their trus positions reletive 10 the maximuem-width tab.

8. mn-wu-—.ﬁun—-mauun—um
procesurs described on gage drawing GS-1.

& Detalis of cwtline in this zons optionsl.

7. Tab conteriing. 3538

TERMINAL CONNECTIONS

Lead 1 - Emitter
Lead 2 - Base
Case, Lead 3 - Collector



File No. 50

NG

Solid State
Division

RF Power Transistors

2N3229

RCA-2N3229 isa triple-diffusedplanar
transistor of the silicon n-p-n type.
This device is intended for applications
in AM, FM, and CW service at frequencies
up to 150 Mec.

The 2N3229 utilizes a new stud-mounted
package which is electrically isolated
from all the electrodes and is designed
to provide excellent performance at very
high frequencies.

RF SERVICE

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vcpg. - 105 max. volts
COLLECTOR-TO- EMITTER VOLTAGE:
With base open, VCEO . . . . . . 60 max. volts
With Vpg = -1.5 volts, VCEV. . . 105 max. volts
EMITTER-TO-BASE VOLTAGE, Vgpp. . - 4 max. volts
OOLLECTOR CURRENT, Ic. . . . . . . 2.5 max. amperes
TRANSISTOR DISSIPATION, PT:
At case t.emperat.ures
up to 25°°C. . L L oL L L 17.5 max watts
At case temperatures
above 25¢° C. . . . . . .. Derate linearly 100 mw/°C
TEMPERATURE RANGE
Storage. . . . . . . ... ... -65 to 200 °c
Operating (Junction) . . . . . . -65 to 200 RE

LEAD TEMPERATURE
(During soldering):

At distances J 1/32" from
ceramic wafer for
10 sec. max. . . . . . . . o

230 max. °c

REGION OF SAFE OPERATION (WITHOUT SECOND
BREAKDOWN) IN CLASS-A SERVICE FOR TYPE 2N3229

TOAVGID SECOND BREAKOGWN THE BIAS POINT 1
£38 & OPERATION MUST GE LOCATED IN reselouﬂ i;,;
‘ V v + I T 1 + ﬂv a ey
T t ]
: o : H
nsuasERaa

R B S S INESSSSsaes

na inusEae HHH THH
5 1 -
S I nEEE
™~ 1 u. nns
o 10 P
w ISEEENNNENEREE
[ F ¥
ri t e e
L !
o . m
3 1 inssnssEnEn
5 asid 1T
G S s .
s In s

2 7 i 151

555 1 it
R 4 #

AAAYY

927999 1t

Yressie 70 NMERAEEAE

AL e Ll
o (]

20 30 40 50 60
COLLECTOR-TO-EMITTER VOLTS (Vcg)
92CS-12038

Fig.1

For Large-Signal,

High-Power,
VHF Applications in

Military and Industrial

Communications

Equipment JEDEC TO-60
e High Power Output, Unneutralized (P
15 w min. at 50 Mc
5 wmin. at 150 Mc

out):

e High voltage Ratings:
Vepo = 105 volts max.

105 volts max.

60 volts max.

Veey =
Veeo =

100 per cent tested to assure freedom
from second breakdown in class-A opera-
tion at maximum ratings

Low Thermal Resistance (6, .)—

high thermal-conductivity ceramic insu-
lation between collector and mounting
stud

Isolated Stud Package:

all three electrodes electrically iso-
lated from case—for design flexibility

heavy copper mounting stud—for effec-
tive contact with heat sink

pin terminals arranged ona.200" pin-
circle diameter—fit commercially
available sockets
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2N 3229

ELECTRICAL CHARACTERISTICS
Case Temperature = 25° C Unless Otherwise Specified

File No. 50

TEST CONDITIONS
g 2 2 LIMITS
Characteristic Symbol Collector Base Current Uni ts
Volts Volts | (Milliamperes)
Veg | VCE VBE Ie | Ip I¢ | Min. | Max.
Collector-Cutoff Current Iceo 30 0 - 0.1 ua
Collector-to-Base
Breakdown Voltage BVcro 0 0.5 | 105 | - |volts
Collector-to-Emitter
Breakdown Voltage (Sustaining) BVceo(sus) 0 [500*( 60| - |volts
Collector-to-Emitter
Breakdown Voltage BVCEV -1.5 0.1 105 - volts
Emitter-to-Base Breakdown Voltage BVEmo 0.1 0 4 - | volts
Collector-to-Emitter v 500 | 2.5 - 1| volt
Saturation Voltage CE(sat) amp
Feedback Capacitance ,
(Measured at 140 Ko) Ch'e 30 0 - | 20| pf
RF Power Output, Unneutralized Pout
(See Fig.2.):
Measured at 50 Mc 50 550 153 - | watts
150 Mc 50 250 sbf . [watts
Gain-Bandwidth Product fr 28 250 | 200(typ.) Mc
Base-Spreading Resistance
(Me?s)ured ag 400 Mc) Tppt 28 250 | 6.0(typ.) | ohms
Collector-to-Case Capacitance Cc - l 6 pf

* Pulsed.
a For PIN = 2 watts
For PIN = 1 watt

Pulse duration é 5 usec; duty factor é 1%.

CIRCUIT OF UNNEUTRALIZED AMPLIFIER USED TO MEASURE POWER OUTPUT OF TYPE 2N3229
For 50-Mc Operation

TYPE
2N3229

+Vee v SOV
NOTE 1: GENERATOR IMPEDANCE = SO OHMS.
NOTE 2: LOAO IMPEDANCE = 50 OHMS.

92C5-12425

For |50-Mc Operation

1-1/2 turns No. 16

Z = 750(£20%) ohms

: =0 (Emitter con-—

nected to ground)

Cy: 440 pf Cy,Cp: 4-u40 pf
Cz,Cy: 7-100 pf C3,Cy: 1.5-20 pf
C3: 1.5-20 pf Cs,C7: 0.005 uf
C5.C6.C7: 0.005 uf Ly
Ly: 5-1/2 tyrns No.18 wire, 1/4" 10,
wire, 1/u4* |D, wire spacing =
closely-wound 1 wire dia.
La: Ferrite choke, L2: Ferrite choke,
Z = 750(£20%) ohms
L3: 6 turns No.18wire, L3t 2.4 ph
3/8" 10, wire Ly: 6 turns No.16
spacing = 1 wire wire, 3/8" 1D,
dia. (slug-tuned) closely-wound
Ly: 8 turns No,18 wire, 0
% 378 10, closely~ Rg: 100 ohms
wound (slug-tuned) R2
Ry: 1,000 ohms

Fig.2

Rz: 3.9 ohms
g ?non—lnductive)




File No. 50

TYPICAL-OPERATION CHARACTERISTICS
FOR TYPE 2N3229

2N3229

TYPICAL-OPERATION CHARACTERISTICS
FOR TYPE 2N3229

DIMENSIONS IN INCHES

T % 50 AT COLLECTOR-TO-EMITTER VOLTS {Veg)e30 i
PHTTHH couLecton-To-EMITTER vouTS (vegl«S0 CASE TEMPERATURE (Tg)e28°C =
T U I ammenn; . T~ T T T 1T 1TT N
5
HHE \\
' . o 4 \\— —
44+ + - { |
vv-' ++ + : N \ 4
5 P 3u ~~ NS T
= ine e 8
| w© S0 ™. M -
2 HH 1 < s /\\‘\ |
NS
= i § S \PQOWE_ (> \\L‘ ]
g = = klNP ! \\\
188 2 LUy, TN \,\
3 o % 2 ]
o « ‘T\\.\ﬂrrs t
o e g a NO0s ]
§ o o1 LS ™
« PBH B |
3 2 T
Tttt ° ] |
0 os | ry 30 40 50 60_ 70 80 90 100 150 200
RF POWER INPUT (P;)— WATTS FREOUENCY —Mc
R 92¢5-12427
Fig.3 Fig.4
DIMENSIONAL OUTLINE
TERMINAL DIAGRAM
437 BASE
424
EMITTER COLLECTOR
046
3PINS ‘033 OIA.
(NOTE I} ﬂ ﬂj
480
e I 358
s #J?T?LH
218
138
l 050
f : ]
)
)
)
10-32UN2A | E (]
(L"oq-zz‘zo) ] ’ NOTE I: THE PINSPACING PERMITS INSERTION IN ANY SOCKET
] HAVING A PIN-CIRCLE DIAMETER OF 0.200" AND CONTACTS
f WHICH WILL ACCOMMODATE PINS HAVING ADIAMETER OF 0.035"
' MIN., 0.0U45" MaX,
B NOTE 2: THE TORQUE APPLIED TO A 10-32 HEX NUT ASSEMBLED
ON THE THREAD DUR!NG INSTALLATION SHOULD NOT EXCEED
92C3-12045R8 12 INCH-PQUNDS.

NOTE 3: THiS DEVICE MAY BE OPERATED iN ANY POS!T!ON.

45



File No. 56

NG/

Solid State
Division

RF Power Transistors

2N 3262

RCA-2N3262 is atriple-diffused planar trans-
istor of the silicon n-p-n type intended for high-
voltage, high-frequency pulse amplifiers and high-
voltage saturated switches in military and
industrial equipment. The high-current switching
capability of the 2N3262 makes it especially

suitable for memory-core driver applications.

The 2N3262 utilizes the JEDEC TO-39 package
which is identical to the JEDEC TO-5 package
except its leads have a minimum length of 0.5".

® High Voltage Ratings —

® Fast Rise Time at High Collector Currents—
20 nsec rise time (max.) at | ampere

Maximum Ratings, Absolute-Naximum Values:

For High-Voltage,
High-Speed

Switching and
Pulse-Amplifier Applications

JEDEC T0-39

® High Power Dissipation —

® Low Collector to Emitter Saturation Voltage at
High Collector Currents—
0.6 volts (max.) at | ampere

At case temperatures
above 250 C, , . . . . Derate linearly (50 mw/°C)
to 175° C

Collector-to-Base Voltage, Vepgg . + . 100 max. volts At free-air temperatures
Collector-to-Emitter Voltage wpto2°C . . ... ... I max, watt
Reverse bias, VCEX At free-air temperatures
For VEB = [.5 volts . e« s s+« 100 max. volts above <+« .. Derate linearly (5.71 mw/°C)
With base open (sustaining to 175° C
voltage), Vego(sus) . « . . . . . B0 max. volts Temperature Range:
Emitter-to-Base Voltage, VERO . . . . 4 max. volts Storage « -« . 4 s s s . 2 s s s« . -65t0t200 °C
Collector Current, Ic . . . . . .. . 1.5 max,amperes Operating (Junction}, . . . . . . . -65t0+200 °c
Transistor Dissipation, PT: Lead Temperature:
At case temperatures 1/16" + 1/32" from seating o
up to 25°C . . . .. ..« .. B.75 max., watts surface for 10 sec. max.. . . . . 230 (S
Electrical Characteristics, Case Temperature = 25° C Unless Otherwise Specified
TEST CONDITIONS LIMITS
oc oc oc
Characteristic Symbol | Collector |Emitter Current . Units
Volts | Volts | (Milliamperes) [Min-[Max. .
Vea)| YeE | Ves e |leffc
Collector-Cutoff Current st Tpp = 25° C o |30 0 0.1 ue
Emitter-Cutoff Current 1m0 3 0 100 ua
Collector-to-Emitter Sustaining Voltage with
External Base-to-Emitter Resistance (Pgg)
= 10 ohms VCER(sus) 500 | 90 volts
Collector-to-Emitter Sustsining Voltage VceO(sus) 0500 | 80 volts
[Reverse Collector-to-&it.ter Breskdown Voltage BVCEX 1.5 0.25 | 100 volts
IEniner-to-B-u Breakdown Voltage BVepo 0.1 o 4 volts
Bese-to-Emitter Saturation Voltage Vee(sat) 100 1000 1.4 |volts
ICollector-to-Emitter Ssturstion Voltage Vcg(sat) 100 [1000 0.6 {volts
DC Forward Current Transfer Ratio hfE 4 500| 40
Input Capacitance (at 1 Mc) Cp 3 0 300 pf
Feedback Capacitance (at 1 Mc) Ch'e |28 0 20 pf
Pulse-Amplifier Rise Time (See Figs. 13&14) ty V=80 25 20 | nsec
Set. Switch Turn-On Time— -
Belay Time * Rise Time (See Figs. 8 &10) ton 28 TaidB2| {1000 40 | nsec
Set. Switch Turn-Off Time— =
Storage + Fall Time (See Figs. 8&10) toss 2 IBisig 750 | nsec
Forward Current Transfer Ratio (at 50 Mc) he 28 100 3

* Pulsed; pulse duration ® 15 usec; duty factor = 0.15%,
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2N3262 File No. 56
TYPICAL SATURATED-SWITCHING CHARACTERISTICS AND TEST CIRCUIT
COMMON—EMITTER CIRCUIT, BASE INPUT. : Iaass: .
COLLECTOR MILLIAMPERES (L¢)*/000,0R 500 : 1 CIRCUIT USED TO MEASURE 1,, AND 1, FOR
FREE —AIR TEMPERATURE (Tfy)*25°C HH OPERATION AS A SATURATED SWITCH
= T H ]l'; {I}'V.MJZ' WPUT FAGM vee “28V
- 50 1 L] ——~—RiSE TIME (1) : RELAY PLSE
< H DELAY TIME (g} + GENERATOR -
y [N R 12030 o a3 RIS
Tl enmas va vu 1
4% HH T 7 ey
% 230 aamn
28 HH HHTT 1 a8
2 i g ‘}il : : -
P 1 LIAMPERESI(T OHMS
g7 : AN 2
= H ASa-SEanane: t8 88 B
5 ‘C T h‘. j_‘_ = - 1 OC L AL F2CS- 12468
[g 1 i se 8 suas INPUT PULSE:
I8 S8a: I H ITTLT tr < 3 nsec REP. RATE = 120 CPS
0 50 100 150 200 < -
TURN-ON BASE MILLIAMPERES (Ig;} tf <10 nsec PULSE WIDTH = 300 usec
92C5-12458 Fig. 8
Fig.7 g
WAVE FORMS FOR SATURATED SWITCH CIRCUIT
COMMON-EMITTER CIRCUIT , BASE INPUT, an b HHHHT o
COLLECTOR MILLIAMPERES (IC): | BB yu e
AR TEMPERATURE (Teal 29 e + 1T
HH : T %,
T SEEENE Fz
T 1 H 5 ¥
3 H ga | 0% TIME
3 O
1 g |t, - 1y %
B : 11 *TURN—-ON" “TURN-OFF *
I [ts 1 TWE e —» TIME
SESREERECE FEE T | | | OUTPUT WAVE FORM
+-4-+ -~ + - 1T e e
BesaBemsssasssn_a 1+ - | 1 1 |
= + iaas . | | :
HHHH IS .
. .ol 2 Ig |
SEREE: ISSESRSSSSSES ‘,&,‘:l ! L : TIME
§HHHH i M az rf |
, HET TR e °| | 182 / INPUT WAV FoRM
° TORN- OFF BASE MILLIAMPERES. Zg, * I - T—
! e2 92C$-12460
92Cs-124%

Fig.9

COMMON—EMITTER CIRCUIT, BASE INPUT, [111i 111011
Hitiss ",
. e A
T T $
0.6 At
1t
0.4 : %

COLLECTOR-TO-EMITTER SATURATION
VOLTAGE (Vgg[SAT])—VOLTS

o
~n

18
132381

st ials % 3 33as:
seacs 3 3 1 .t

S8ss! S3S5a0sSes s

48

600
COLLECTOR MILLIAMPERES (I¢)

92¢S— 12461

Fig.11

lgy = 100 ma |ty, = 40 nsec
1g, =-100 ma |toff = 750 nsec
g =1 amp

Fig.10

COMMON—-EMITTER CIRCUIT, BASE INPUT. 1.
FREE -AIR TEMPERATURE (TFa)®25°C

833

~TO-EMITTER VOLTS (VgE)

[ohds: H T 83521
0 200 400 600 800 1000
COLLECTOR MILLIAMPERES {IC}

Fig.12

92CS-1245
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File No. 56 - 2N3262

PULSE-AMPLIFIER TEST CIRCUIT WAVE FORM FOR PULSE-AMPLIFIER TEST CIRCUIT
70V

OUTPUT TO
OSCILLOSCOPE
OUTPUT VOLTAGE

INPUT PULSE
Su SEC.
ty<2n SEC. - 20v
i
I
- Rs
2 b, |
9 0
c 92CS- 12462
¥ oo Fig.14
—i| 002
= -VeE = vge = +80v
(NOTE 1)
92CS-12464
NOTE 1: VEE ADJUSTED FOR lg = 35 ma WITH NO INPUT,
Fig.13
DIMENSIONAL OUTLINE
JEDEC TO-39 TERMINAL DIAGRAM
.370 Max.
335 um."l B
DIA
.333 Max,
*— 308 um."l
DIA.
190 ' t
MIN. 260 MAX, 3 C.CASE
240 MIN.
T |
-er;- m) SEATING PLANE
009 10 H LEAD 1 - EMITTER
2 H H U in LEAD 2- BASE
DETAILS OF OUT- . -
INE IN THIS 1 _
zéuc OPTIONAL LEAD 3 CgLAEECTOR'
200 3 LEADS
019 MAX.
MIN.
DIA.
EAD
INSULATING
ELET
- ¥
100
ur . )
RADH
007 MaAX. DIMENSIONS
.034 MAX. IN INCHES
028 MiN. TN )
045 MAX,
INDEX TAB il Ll 92cs-12742

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 0.050" AND 0,250" FROM THE SEATING PLANE,
BETWEEN 0.250" AND 1.5", A MAXIMUM OF 0,021" DIAMETER
1S HELD. OUTSIDE OF THESE ZONES THE LEAD DIAMETER
IS NOT CONTROLLED.

NOTIE 3: MEASURED FROM MAX, DIAMETER OF THE ACTUAL
DEVICE.

NOTE 4: LEADS HAVING MAXIMUM DIAMETER (0.019") MEASURED
IN GAUGING PLANE OF 0,054" + 0,001" — 0,000" BELOW THE
SEATING PLANE OF THE DEVICE SHALL BE WITHIN 0,007" OF
THEIR TRUE LOCATIONS RELATIVE TO A MAXIMUM=WIDTH TAB.
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Solid State
Division

File No, 386
RF Power Transistors

2N3375 2N3632
2N3553 40665
40666

RCA 2N3632, 2N3553, 2N3375, 40665 and 40666 are
epitaxial silicon n-p-ntransistors of the ‘‘overlay’ emitter
electrode construction. They are intended for use in
class A, B, and C amplifiers, frequency multipliers and
oscillators, The 2N3375, 2N3553, and 40666 are es-
pecially intended for VHF-UHF applications while the
9IN3632 and 40665 are designed for use in VHF circuits.

All the pins of the 2N3632 and 2N3375 are electri-
cally isolated from the case. In the 40665 and 40666
(variants of types 2N3632 and 2N3375, respectively),
the emitter is connected internally to the case.

Maximum Ratings, Absolute-Maximum Values:
2N3553 2N3375 2N3632

40666 40665

COLLECTOR-TO-BASE

VOLTAGE........ Vego 65 65 65 V
COLLECTOR-TO-EMITTER

VOLTAGE:

With base open . . ... Vceo 40 40 40 V

With Vgg = -1.5V .. Vcpy 65 65 65 V
EMITTER-TO-BASE

VOLTAGE........ VEBO 4 4 4 vV
COLLECTOR CURRENT:

Peak .........coiiinnenn 1.0 15 30 A

Continuous. .. . . ... Ic 033 0.5 1.0 A
TRANSISTOR

DISSIPATION .... Pt

At case temperatures

wpto25°C............ 7.0 11.6 23 W
At case temperature above 25° C. Derate linearly to O watts
at 200° C

TEMPERATURE RANGE:

Storage & Operating

(Junction) . ............ -65 to 200 oC

LEAD TEMPERATURE

(During soldering):

At distances=1/32 in. (.793 mm)
insulating wafer (TO-60
package) or from seating

plane (TO-39 package)

for 10 s max 230 oC

SILICON N-P-N OVERLAY
TRANSISTORS

For

VHF-URF .
Applications

H-1381
2N3553

- H1307

2N3632
2N3375

JEDEC T0-39 JEDEC T0-60

High Power Output, Class-C Amplifier:

TYPE | 400 MHz| 260 MH2z 175 MHz 100 MH2
2N3632 .
40665 10W Typ. 13.5 W Min.
2N3553 25 W Typ. 2.5 W Min.
2N3375 .
20666 3 W Min. 7.5 W Min,

® High Power Output, Oscillator:

2.5W (Typ.) at 500 MHz, (2N3375)
1.5W (Typ.) at 500 MHz, (2N3553)

® High Yoltage Ratings
@ Internally Grounded Emitter Types (40665 and 40666)

available.
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File No. 386 2N 3375, 2N3553, 2N3632, 40665, 40666
ELECTRICAL CHARACTERISTICS: At Case Temperature (Tc) = 25°C

TEST CONDITIONS LIMITS
DC DC DC 40665 40666
Characteristic Symbot Collector| Base Current 2N3632 | 2N3553 | 2N3375 |Units
Volts | Volts {Milliamperes)
Vee|Vee|Vee [ e | 8 Ic Min, Max. Min. |Max.|Min. [Max.
Collector-Cutoff Current Iceo 30 0 - 1025 (- O3 [ - |01 [mA
Collector-to-Base
Breakdown Voitage V(BR JEBO 0 0.1 - - 5 5 65 | -
0 0.3 . . 65 . . - |V
0 0.5 65 | - - - - .
Collector-to-Emitter V(BRICEO 0 (0102002 [a0b |- JaoP | . | acb| . |v
o) ol V(BRICEV 15 0102000 |65P 650 st . v
Emitter-to-Base \ 0.1 0 . . 4 . 4] . |v
Breakdown Voltage (BRIEBO 0.25 0 4 5 - 5 R R
Collector-to-Emitter Veelsat) 100 | 500 - 1 - - . 1 v
Saturation Voltage 50 250 - - - 1 - .
Collector-to-Base Capacitance [}
Measured at 1 MHz Ere 30 0 - |2 10 | - [10 |oF
RF Power Output '
Ampitifier, Unneutralized
At 100 MHz (See Fig, 24) 28 . J Ll ]
175 MH2 (See Fig.22 28 13.5% - 257 - . S
& 27) ¢ Poe w
260 MHz (See Fig.21, 28 wofaypy - | - |- |-
23, & 28)
400 MHz (See Fig. 25) 28 A I O N
26) 5 S
Gain-Bandwidth Product fr 28 100 5 - |500 {typ.) | - - [MHz
28 150 400 (typ.) | . 500 (typ.)
Base-Spreading Resistance
Measured at 100 MHz 28 100 . - [12.0(typ)| - S
200 MHz bh' 28 250 6.5 (typ.) | - - - - ohms
400 MHz 28 250 S I . o S 10.0l(tvp.)
3pyised through an inductor (25 mH); duty factor = 50%. € For P\ = 3.5 W; minimum efficiency = 70%.
bMeasured at a current where the breakdown voltage is f For P\ = 3.0 W; typical efficiency = 60%.
a minimum, .
gFor Pig = 1/4 W; minimum efficiency = 50%.
CFor PIE = 1.0 W; minimum efficiency = 65%.
dFor P)g = 1.0 W: minimum efficiency = 40%.
COLLECTOR SUPPLY VOLTS(VCC)_- 28 ] COLLECTOR SUPPLY VOLTS Vo) =28 l ‘
CASE TEMPERATURE (T} » 25° C CASE TEMPERATURE (Tg)® 25° C | 1
- - o - s s B e
| _ ~ 1]
T
| w { ™ i
a® I =
-~ -
5 =
[od "
g o
H a
5 o
= 2
=) =
° 3
« &
[ 7
]
L,_'L.‘..A. L‘LL_._¥_.|_,__J 1 | | L L]
50 60 80 100 200 300 100 200 300 400
FREQUENCY (1) — MHz AL DS LY 92c8-1257IR1

92CS-12829R1

Fig.1 - Power output vs frequency for 2N3632 & 40665  Fig.2 - Power output vs frequency for 2N3375 & 40666
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File No. 386

2N3375, 2N3553, 2N3632, 40665, 40666

COLLECTOR SUPPLY VOLTS {V, o) =28
CASE TEMPERATURE {Tg)=25°

= | 11

|
- !
1 I
——T 7T
H——1 ‘;f+:t

—+

= 9‘”'/ |

o Voo ——1T—TT 111+

- |

" § 1

I3 .

z 1|

-

FR b+ 4

5

3 A1

w

[ 3 2 ﬁ_

- i

(2] L1l
50 75 100 150 200 250 300 330 400

FREQUENCY (f) — MNz
92CS-12717RI

Fig.3 - Power output vs frequency for type 2N3553

COLLECTOR SUPPLY VOLTS (Vg ¢l * 28 |
CASE TEMPERATURE (Tg)s25° €

| [
b4 — — -
£ 00} i
T
£ 500 L
2 I
§ wo— 1+ | ~J
3
-
]
3
23
1
@™
g
L]

200
) 50 100 150 200 250 300

92C5-12569R1

Fig.5 - Gain-bandwidth product vs collector current for

COLLECTOR MILLIAMPERES (i)

COLLECTOR SUPPLY VOLTS (Vo) s 28 |
CASE TEMPERATURE (Tc) * 25° C
—700[ T T T + —
~
I
Tsoo- N S N —+ 1+
T |
v 500+— — —
g
£ a00l— —
Xz
3
3 |
Z 3001 T T —
@
é |
<
9
|
___200 | I 1 :
o 50 100 150 200 250 300

COLLECTOR MILLIAMPERES (Io}
92CS-12830R1

Fig.4 - Gain-bondwidth product vs collector current for
types 2N3632 & 40665

[coLLECTOR SUPPLY VOLTS (vec) - 28
| CASE TEMPERATURE(T¢) = 25°C
1000

900 ——— i - B
800F——— S B S e
700}——— S S N S E—

= N

GAIN-BANDWIDTH PRODUCT ('T)— MH?

8

20 40 60 80 100 200 4

COLLECTOR MILLIAMPERES (1¢)
92558112

Fig.6 - Gain-bandwidth product vs collector current

types 2N3375 & 40666 for 2N3553
COLLECTOR SUPPLY VOLTS (V¢ 128 I I T COLLECTOR SUPPLY VOLTS (V¢ () *28 I
CASE TEMPERATURE (Tc)s 25° C | — CASE TEMPERATURE (T¢) = 25°C 11 |
S— — _i e | T T - — ]
w 1 N G [ 1|
g g |
O g e—
e ]
3 | &1
v-s el
S| 5
e 4 I
Z'e 10 o2
u.s., -
¢ | o
-
" -
! L
a ) Ot»
¥ [ COLLECTOR o
MILLIAMPERE S\3C T J T |
S E e 8l | |
40 © 100 4500 40 5 6 7 8 900 2 3 4 500

FREQUENCY (f)— MHz A7C5-12843R1

Fig.7 - Series input resistonce vs frequency for
type 2N3632
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f1—M
FREQUENCY (1) Mz 92Cs-12573R1

Fig.8 - Series input resistance vs frequency for
type 2N3375



File No. 386

2N3375, 2N3553, 2N3632, 40665, 40666

CASE TEMFTRATURE (Te)e25°

COLLECTOR SUPPLY VOLTS (Vsc) =28

"k

T

|

[ T [ |
L_I_‘,+ |
|

COLLECTOR SUPPLY VOLTS (Vo) =28
CASE TEMPERATURE (Tc)= 28°C

T

w
_f_ —4 8 L[] o
z
] [ | ! | w0 T 3 1
é’ 12 1 Y5 ! ; s—F—t—++ -4
=3 COLLEcroR MILLIAMPERES (19“2:4__1_ §§' " 4
2% <1 |
a [ | | £
-3 (P S S ! . ! e
uw.e | | ©
T | |
Ee i 1 ZZ 2|— i AW
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FREQUENCY ()= MHz

92CS-12732R1

Fig.9 - Series input resistance vs frequency for 2N3553

FREQUENCY (f)— MHz

92CS-1284iR

Fig.10 - Series input reactance vs frequency for 2N3632

500

COLLECTOR SUPPLY VOLTS (Vo) =28 | COLLECTOR SUPPLY VOLTS ( CCC' =28
CASE TEMPERATURE (Te) -zs'c CASE TEMPERATURE (Tp}e28
—18[ l 1 = = T TTT
bl |
| g |
‘g 125 ! ] / ¢ ]
./ g, |
§ 10 - & / 3 1
2 o 0
=4 75 t=hlie— |/ 3 |
4 S8/ 2L
o ] e Z =
g2 ) ] N
£ 5y W P « E
25
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§ © = & 0
g s S 50 2 M
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* 3 // l
-8 -4
40 100 $00
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FREQUENCY {f)— MH2z 92¢8-12872m1 FREQUENCY.UT1/= Mns

Fig.11 - Series input reactance vs frequency for 2N3375

92CS-12733R

Fig.12 . Series input reactance vs frequency for 2N3553

COLLECTOR SUPPLY VOLTS (VCC) =28
CASE TEMPERATURE (T¢)225* C

COLLECTOR SUPPLY VOLTS (Vogl =28
CASE TEMPERATURE (Tc) = 25° C
40| ] [
L
| we 3O
[51-1
za
£
g8
S a0l
3a
21
|
£
20
| 0= o}
| I { 4 L + . I, —
L of J | L 11 | ! |
3 q
w0 ¥ %100 : 500
F =
REQUENCY (f)— MHz 92¢s-12632R1

Fig.13 - Parallel output capacitance vs frequency

for 2N3632

OUTPUT CAPACITANCE
(Copo) —PICOFARADS

TN

L 8 H

100
FREQUENCY (f)— MHz

92CS-12576R1

Fig.14 - Parallel output capacitance vs frequency

for 2N3375
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2N3375, 2N3553, 2N3632, 40665, 40666

COLLECTOR SUPPLY VOLTS (Vo) =28
CASE TEMPERATURE (T¢)e25° C

T T

D

OUTPUT CAPACITANCE
(Cobo!l —PICOFARADS

40

FREQUENCY (f)=MH:z

92¢S-12737RI

Fig.15 - Parallel output capacitance vs frequency

T T

[COLLECTOR SUPPLY VOLTS (Vo) =28
CASE TEMPERATURE (Tc) = 25° C |
T T 7T

300 T T T
[%2] _i-—
E
58 I
2 | 200| L 1
3% |
55 L
O: !
&S
o
.8
22 100
wd
; NSO
H ~]
\§
Q
40 *100 * so0

FREQUENCY ()= MHz
92CS5-12040R2

Fig.16 - Parallel output resistance vs frequency

for 2N3553 for 2N3632
COLLECTOR SUPPLY VOLTS (V.. ) = 26 T T o T TTT
CRSE TEMPERATURE (To1gse ¢ CC LLECTOR SUPPLY VOLTS (Ve +28 {
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Fig.17 - Parallel output resistance vs frequency Fig.18 - Parallel output resistance vs frequency
for 2N3375 for 2N3632
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Fig.19. Collector-to-base capacitance vs collector-to-
base voltage for types 2N3632 & 40665

Fig.20 - Collector-to-base capacitance vs collector-to-
base voltage for 2N3553
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2N3375, 2N3553, 2N3632, 40665, 40666

92C5-1202%8)

# Emitter in type 40665 is connected internally to case.

Cq: 3-35 pF L3: Ferrite choke, Z = 450 ohms
Cz, Cy: 860 pF L4: RF choke, 0.47 uH
C3, Cg: 0.005 uF, Lg: 3-1/2 turns No. 16 wire,
disc ceramic 1/4in. 1D, 7/16 in. long
C4: 1000 pF Lg: 1 turn No. 16 wire,
Cg: 1.520 pF 1/4 in. 1D, 3/8 in, long

L4: 3 turns No. 18 wire,
1/4in. 1D, 1/4 in. long

Ly: 3/16 in. wide copper
strip, 3/8 in. long

Ry: 50 ohms

Fig.21 - 260 MHz amplifier test circuit for measurement
of power output for 2N3632 & 40665

92CS-12368R1

#* Emitter in type 40666 is connected internally to case.

05 and Ry: are not used for 40666 test
C4:2.25 pF
Ca, Cs, C4: 4-40 pF
Cg: 50 pF, disc ceramic
Cg: 1500 pF
Cy: 0.005 uF, disc ceramic
L4: 1 turn No. 16 wire, 1/4 in, ID, 1/8 in. long
Ly: Ferrite choke, Z = 450 (+20%) ohms
L3: 0.474H choke
L4: 2 turns No. 16 wire, 3/8 in. ID, 7116 in, long
Rq: 1.35 ohms, non-inductive

Fig.23 - 260 MHz amplifier test circuit for meosurement
of power output for 2N3375 & 40666

C3

TYPE

an3632
40665
N2

Pin
Zg 50 OHMS

92LS-1472RI

# Emitter in type 40665 is connected internally to case.

Cy. C3, C3, C4: 7-100 pF
Cg: 1000 pF
Cg: 0.01 uF, disc ceramic
Lq: 1.5 turns No. 16 wire, 3/16 in. 1D, 5/16 in. long
Lp: Ferrite choke, Z = 450 ohms
L3: 1 turn No. 16 wire, 1/4 in. 1D, 3/8 in. long
L4: 2 turns No. 16 wire, 1/4 in. ID, 1/4 in. long

Fig.22 - 175 MHz amplifier test circuit for measurement
of power output for 2N3632 & 40665

92LS-147 3RI

#* Emitter in type 40666 is connected internally to case.

Cq.C3,C3, C4: 7-100 pF
Cg: 0.005 uF, disc ceramic
Cg: 1000 pF
C4: 0.01 pF, disc ceramic
L4: 2 turns No. 16 wire, 3/8 in. ID, 3/4 in, long
L2, L3: 1.5 uH choke
L4: 7 turns No. 16 wire, 3/8 in. 1D, 1 in, long
R4: 1000 ohms

Fig.24 - 100 MHz amplifier test circuit for meosurement
of power output for 2N3375 & 40666
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% Emitter in type 40666 is connected internally to case.

Fig.25 - 400 MHz amplifier test circuit for measurement
of power output for 2N3375 & 40666

TYPE C3
2N3553
Piy uT
550 OHMS u L*30 OHMS
- _
>— <

For 50-MHz Operation:

Cy, Cy: 24-200 pF Lq: 5 turns No. 16 wire,
Cq: 32250 pF 1/4 in. ID, 1/2 in. long
Cg4: 7-100 pF Ly: Ferrite choke, Z = 450 ohms
Cs: 1800 pF, L3 7-uH choke
disc ceramic L4: 6 turns No. 20 wire on 3/8 in.
Cg: 2000 pF coif fo_rm {slug-tuned),
C: 0.01 yF, 1-1/8 in. long
disc ceramic Rq: 1.35 ohms, non-inductive
For 175 MHz Operation:
Cqy:2:25 pF Lq: 1-1/2 turns No. 16 wire,
Cyp: 4-40 pF 5/16 in. 1D, 1/2 in. long
C3: 1.5:20 pF Ly: Ferrite choke, Z = 750 ohms
Cg4: 1.5-20 pF L3: 4 turns No. 16 wire,
Cg: 100 pF, 5/16 in. 1D, 1 in. long
disc ceramic L4: 7 turns No. 16 wire,
Cg: 2000 pF 5/16 in. 1D, 1-1/8 in. fong
Cy: 0.01 yF, Rq: 1.35 ohms, non-inductive
disc ceramic

Fig.27 - Amplifier circuit for measurement of power out-

put for 2N3553 at 50 and 175 MHz

(5w ©wW | | 4Ses
(015 W) —+—{2N3883 |-——on3632 [+ -(28-30W)
40665
92CS-12826R1

Fig.29 - Typical 175 MHz amplifier chain for Pog of

25 to 30 watts

ZL+50
OHMS

92CS-12741R2

-

®
-Vggr0-20 V

* Collector in type 2N3553 is internally connected to the case.

Fig.26 -

500 MHz oscillator circuit for measurement of

power output for 2N3553 & 2N3375

PIN [ 4
ZG-SO ' ouT
OHMS _L
= lc? ZL'SO
1T onms
+vcc=28
92CS-12740R2
Cq.C4: 1.5-20 pF
Cy, C3: 3-35 pF
Cg: 1,000 pF
Cg: 0.005 wF,

disc ceramic
Ly 4 turns No. 16 wire,
3/8 in. ID, 3/8 in. long
: 3/16 in. wide copper
strip, 7/16 in. long
: Ferrite choke,
Z = 450 ohms
1 1/2 turn 3/16 in. wide
copper strip, 1/4 in. D
: 2 turns 3/16 in. wide
copper strip, 1/4 in. 1D,
1/2 in. long

Fig.28 - 260 MHz amplifier circvit for measurement of power
output for 2N3553

0.5w) aw)
(01 W)~ [zussw - Izususl - 3532 l—tiow
[40556 ossg
92C5-12827R)

Fig.30 - Typical 260 MHz amplifier chain for Poe of

10 watts
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2N3375, 2N 3553, 2N3632, 40665, 40666

DIMENSIONAL OUTLINES

For types 2N3375, 40666
2N3632, 40665 For type 2N3553
JEDECRICE0 JEDEC T0-39
Y039
— INCHES MILLIMETERS
*o SYMBOL [y, | WAX. | WIN. [ WAx._| MOTES
¢ ¢a 180 | 210 4.83 159
A 240 | .260 6.10 |6.60
N K} b 016 | .02 A06 | 533 H
! B 14 ety | 0| .00 A06| .83 ?
Y k ¥ #0 350 | .70 | 489 | 9.0
i 04 ||4 ®0y 2315 | .38 8.00 | 8.51
H \ \ N (e SEATING L] 009 | .125 2291318
W ) 028 | 03¢ JUE a6
! 3 Ml PLANE
¥)—t o - € _wNTU 12 k 029 | .040 J37) Lo k]
1 02Ty e ' 1 .500 12.70 H
' | ”T'ﬂ 00 ¥ 4 I 050 127 2
Ner : y 250 6.35 2
INSULATION 2 P 100 254 i
AN 4 Q [}
a 450 NOMINAL
ob—— ¢0 szcs-izes 8 90° NOMINAL
I ﬂ ﬂ 1]
I e e e F-
L o d
A 1
| ( '
¥ =1 <™ ——L*— Note 1: This zone is controlled for outomoric hondling. The
| Q,M_.' 1 T | i variation in octual diometer within this zone shol!l not

SEATING i i N, U exceed .010 in (.254 mm).

PL‘Nfo-;z‘“mFZA ! | ' Note 2: (Three leads) ¢b2 opplies between I} ond I, ¢b
THREAD ~a{' i - opplies between 15 ond .5 in (12.70 mm) from secfing
{NOTE 3) H t | plone. Diometer s uncontralled in || ond beyond .

' : } in (12.70 mm) from seating plone.
. v H i Note 3: Meosured from moximum diometer of the cctucl device.

92¢5-12045 L i

- Note 4: Details of outline in this zone aoptionol.
Y040
INCHES MILLIMETERS
svupoL [ win. [ wax. | wm. [ wax | wotes TERMINAL DIAGRAMS
A 215 320 5.46 813
A, 16 e 2 For Type 2N3553 For Types
#b | 030 | .08 %2 | 117 (Bottom View) 2N3632 & 2N3375
20 .360 a1 94 nio 2 (Top View)
$0) 320 .360 e 9.14
E AN 437 non 11.10
[} 185 215 470 546
¢ .09 110 2.9 19
F 090 135 2.9 14 i
) 3558 480 9.02 12.19
| e | ey | w0 | w0 @ @ !
N 315 455 9.53 11.56
N o 1.98
1) .1658 1697 4.212 4310 k]

NOTES:

1. Dimension does not include secling flonges.

2. Pockoge contaur aptionol within dimensions specified.

3. Pitch diometer - thread 10-32 UNF-2A (cooted).
(screw threod stondords for federol services - Hondbook

H-28).

Reference

LEAD 1 - EMITTER PIN 1 - EMITTER

LEAD 2 - BASE PIN 2 - BASE

LEAD 3- COLLECTOR, CASE PIN 3 - COLLECTOR
STUD - NO CONNECTION

For Types
40665 & 40666
(Top View)

PIN 1 - EMITTER, CASE
PIN 2 - BASE

PIN 3- COLLECTOR
STUD - EMITTER

57



File No. 77

NG/

Solid State
Division

RF Power Transistors

2N3478

RCA-2N3478 is an epitaxial planar transistor of
the silicon n-p-n type with characteristics which make
it extremely useful as a general purpose RF amplifier
at frequencies up to 470MHz. These characteristics
include an exceptionally low noise figure at high fre-
quencies, low leakage current, and a high gain-band-
width product.

The 2N3478 utilizes a hermetically sealed four-
lead package in which active elements of the transistor
are insulated from the case. The case may be grounded
by means of a fourth lead in applications requiring mini-
mum feedback capacitance, shielding of the device,
or both.

Maximum Ratings, Absolute-Maximum Values:

Collector-to-Base Voltage, VCBO' e 30 max. A"
Collector-to-Emitter Voltage, VCEO .. 15 max. v
Emitter-to-Base Voltage, VEBO ..... 2 max. v
Collector Current, I. .. ... ...t limited by dissipation
Transistor Dissipation, PT:
at ambient upto 25°C ... .. 200 max. mW
temperatures } above 25°C. . . .. i a See Fig. 1
Temperature Range:
Storage and Operating (Junction) =65 to 200 °C
Lead Temperature (During Soldering):
At distances not closer than
1/32"" to seating surface for
10 secondSs Max.. .« o v o v v v aaan 265 max. °oC

SILICON N-P-N -
EPITAXIAL PLANAR | 7
TRANSISTOR

For VHF/UHF Applications
in Industrial and Commercial Equipment

FEATURES
® high gain-bandwidth product -
fT = 900MHz typ.

o low noise figure

NF = 5dB typ. at 470MHz
4.5dB mox. ot 200MHz
2.5dB typ. ot 60MHz

® high unnevtralized power gain

Gpe = 11,5dB min. at 200MHz
o hermetically sealed four-lead package
® all active elements insulated from case

¢ low collector-to-base feedback
capacitance, C.p 0.7 pF mox.

{PT)— MILLIWATTS

MAXIMUM TRANSISTOR DISSIPATION

-100 -50 o 50 100 150 200
AMBIENT TEMPERATURE (T,) —°C

92CS-12754Rt

Fig.1- Rating chart for type 2N3478

COMMON-EMITTER CIRCUIT, BASE INPUT ;
QUTPUT SHORT-CIRCUITED.
FREQUENCY (f) = 100 MHz
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Fig. 2-Typical small-signal beta characteristics
for type 2N3478
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File No. 77 2N3478

ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, (T4) of 25°C

TEST CONDITIONS LIMITS
DC DC
Collector-|Collectar-| DC DC
Frequency| to-Bose [to-Emitter( Emitter | Collector Type
Characteristics Symbols f Voltage | Voltage | Current| Current 2N3478 Units
Vee VcE U3 ic
MHz v \ mA mA Min, | Typ. | Max.
Collector-Cutoff Current IcBo 1 0 - - | 0.02 HA
Collector-to-Base BVemo 0 0.00! 30 - - A
Breakdown Voltage
Collector-to-Emitter BVeko 0.001 15 = = v
Breakdown Voltage
Emitter-to-Base BVego -0.001 0 2 = = v
Breakdown Voltage
Static Forward-Current hgg 8 2 25 - 150

Transfer Ratio

Magnitnde of Small-Signal
Forward-Current hgea 100 8 2 7.5 9 16
Transfer Ratio

Collector-to-Base Ceb
Feedback Capacitance

01101 8 0 - - o7 | pF

Small-Signal, Common-Emitter
Power Gain in Unneutralized G, .o 200 8 2 1.5 - 17 dB
Amplifier Circuit (See Fig. 3/

Small-Signal, Common-Emitter

Power Gain in Neutralized G, e0, ¢ 470 6 1.5 - 12 - daB
T A pe

Amplifier Circuit

UHF Noise Figure NFo € 470 6 1.5 - 5 - dB
VHF Noise Figure (See Fig.3) NFe 200 8 2 - 4.5 dB
NFo.d 60 8 1 - {25 - | dB
® Fourth lead (case) grounded. € Source Resistance, R, = 50ohms.
b(:cb is a three terminal measurement of the collector-to-base capacitance 9 Source Resistance, R, = 400chms.

with the emitter and case connected to the guard terminal.

Cy, C4 = 510pF
Cq, C7 = 2300 pF
Cg, Cg = 2-25pF

Cg = 10pF
R) = 20000hms
= 2N3478
l.] = Y% Turn #14 Formvar®center
tapped

Length), ll = 2inches

Lg = % Tum #14 Formvar®
Lenglhz,lz = 1% inches
L3 = 1l RF choke

M3 -Vee Source {Generator) Resistance
s2cs-i2753 Rg = 500hms

Load Resistance Ry, = 50 ohms
.Trademark, Shawindian Products Corporation.

Fig. 3-200MHz power gain and noise figure test circuit for type 2N3478
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2N3478 File No. 77

Typical Two-Port Admittance (y) Parameters as Functions
of Collector Current for Type 2N3478

COMMON -EMITTER CIRCUIT, BASE INPUT; Jiiis e ] H
OUTPUT SHORT - CIRCUITED. jezesesssst 185 s
FREQUENCY (1) * 200 MHz FhEivce 8.5 o R T e, I
: S LTIy [V umno
25| AMBIENT TEMPERATURE (Ty)=29°C e saiss: &% < e, o T
TR ey B2 T e 5 wan
S§ 3? S Cret iy e
~z A Sgon e
e s e st
sz 2 18D I
i Y HH
ES 4
§ g g Ic
W o
; COMMON-EMITTER CIRCUIT, BASE INPUT,;
= OUTPUT SHORT-CIRCUITED.
- FREQUENCY (1) = 200 MHz
111 AMBIENT TEMPERATURE (Tp) = 25°C
: : 8t
COLLECTOR MILLAMPERES (I) g asss
92CS-12757Rt b
Fig. 4-Input admittance (y;e) 3
|~ L s
< HH -
s HH
COMMON -EMITTER CIRCUIT; T 355 -50! B8
INPUT SHORT - CIRCUITED. 1 : g
¥ FREQUENCY (f}= 200 MHz Bt 3 4
= EMPERATURE (Ty)s25 : & -0 el
Tiegrtes g 4 It
§§z.oﬁ*“ g v
3 H
3 1
‘g Ls b \
: 1 s
i 1
! SRS
| 10 ™ T T
g : sagaasdl]
5 t¥ee's
-
8 s
= @ 0S5
[ | ‘zlm
+ =i 1
12 4 6 [ 0 12 [ o 25 & 5 10 125 8
COLLECTOR MILLAMPERES (I c) COLLECTOR MILLIAMPERES (I¢)
92CS-12758R1 92CM-14172
Fig. 5-Output admittance (yoe) Fig. 6 - Forward transadmittance (yfe)

COMN EMITTER CIRCUIT; 133
PUT SHORT-CIRCUITED.
FREMNCV {1)2 200 MHz

AMBIENT TEMPERATURE (T,

L

N

OR SUSCEPTANCE (bre)— MILLIMHOS
&L
]

REVERSE TRANSFER CONDUCTANCE (g,4)

12 4 6 8 0 12 “
COLLECTOR MILLIAMPERES (Lc)
92CS-12760R!

Fig. 7-Reverse transadmittance (y,e)
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DIMENSIONAL OUTLINE

J o5 0m. [——

* Toso
5* MAX.
MIN. 4 LEADS

L_ﬂ u U/ 212 oia.

90°
l/—INSJLATION

.100 DIA.

ALEAD NO. 4 *.375 MIN.
92CS-14170
Dimensions in Inches

TERMINAL DIAGRAM

Bottom Yiew

Lead 1 - Emitter
Lead 2 - Base

Lead 3 - Collector
o Lead 4 - Connected to

Case

2N3478

61



File No. 72

G

Solid State
Division

RF Power Transistors

2N 3733

Features:

at 400 Mc
at 260 Mc

el .”'5 F
(\\\L\mﬂl@

JEDEC TO-60 Wi

RCA-2N3733 is an epitaxial silicon n-p-n planar transistor
intended for class A, B, and C amplifier, frequency-
muitiplier, or oscillator operation. The 2N3733 was de-
veloped for vhf/uhf applications.

The transistor employs the overlay concept in emitter-
electrode design - an emitter electrode consisting of many
microscopic areas connected by a diffused-grid structure and
an overlay of metal applied on the silicon wafer by means of

MAXIMUM RATINGS, Absolute-Maximum Values:

m  High voltage ratings:
Vego = 65 V max.
VCEV = 65 V max.
Vcgo = 40 V max.

10-W, 400-Mc Silicon N-P-N
Overlay Transistor

J]\ For Large-Signal, High-Power
VHF/UHF Applications

= High power output, unneutralized Class C amplifier:
10 W min.
14.5 W typ.

® 100 per cent tested to assure freedom from second
breakdown for operation in Class A applications

8 Low thermal resistance

a photo-etching technique. This arrangement provides the
very high emitter-periphery-to-emitter-area ratio required for
high efficiency at high frequencies.

*COLLECTOR-TO-BASEVOLTAGE ... .......tiviiuinnnannnn VcBo 65 v
COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased (Vgg =-1.6V) ... ....... Veey 65 v
CWith base OpeN .. .. ... ...t VcEO a0 v
"EMITTER-TO-BASE VOLTAGE | . .. .. ................. VEBO 4 v
*COLLECTOR CURRENT:
Continuous | L Ic 1 A
L5 S A 3 A
*CONTINUOUS BASE CURRENT . ....... ... ciinnnnnn.n I 1 A
*TRANSISTOR DISSIPATION: Pt
At case temperatures up 10 25°C . ... ... ... ie e 23 w
At case temperatures above 25°C . . .. ... .. ... iie s Derate linearly to O watts at
200°C
*TEMPERATURE RANGE: o
Storage and operating (junction) . .. .. .. ... ... e -65 t0 200 - c
*LEAD TEMPERATURE (During soldering):
At distances > 1/32 in. (0.8 mm) from insulating wafer for 10 s max. . . 230 Mo

*{n accordance with JEDEC registration data

62



File No. 72

ELECTRICAL CHARACTERISTICS, At Case Temperature (To) = 26°C unless athenvise specified

TEST CONDITIONS

2N3733

VOLTAGE CURRENT
CHARACTERISTIC SYMBOL Vde mA dc LIMITS UNITS
VCB VCE VBE IE IB |c MIN.|MAX.
* | Collector Cutoff Current:
With base open ICEO 30 0 - lo.2s
With base-emitter junc-
tion reverse-biased lcev 65 15 - 5 mA
At Tc =200°C 30 -15 - 10
With emitter open IcBO 65 - |05
* |Emitter Cutoff Current lEBO -4 - (025 | mA
Collector-to-Base
Breakdown Voltage V(BR)CBO 0 0.5 65 |- \
Collector-to-Emitter
Breakdown Voltage:
With base-emitter junc- V(BR)CEV 15 Oto 200@| 65°°| - v
tion reverse-biased
Emitter-to-Base
Breakdown Voitage V(BRIEBO Lis e | A
* | Collector-to-Emitter
Sustaining Voltage: Vgeolsus) 0 200 40 |-
With base open v
With external base-to-
emitter resistance VceR(sus) 200 40 |-
{Rgg} =100 Q
* | DC Forward Current h 5 1 5 |-
Transfer Ratio FE 5 025 |10 |150
* | Collector-to-Emitter
Saturation Voltage Vegtsat iy Sl - L A
* | Base-Emitter Voltage VBE 5 1000 - s v
Magnitude of Common- )
Emitter, Small-Signal, 28 250 25° |-
Short-Circuit Forward Iheel
Current Transfer Ratio 28 250 4.0 (typ.}
(f = 100 Mc)
* [ Collector-to-Base Capacitance
- 25 F
{f=0.1t01Mc) Cob 28 250 .
* [ Available Amplifier Signal
Input Power p. _ 4 w
Py = 10W, 2G =50 2, !
f= 400 Mc
* |Collector Circuit Efficiency
P°=10W,ZG=509, nc a5 |- %
f =400 Mc
Base-Spreading Resistance
Measured at 200 Mc bb » 250 | 65wp) | 0
Collector-to-Case Capacitance | Cg - 6 pF
Thermal Resistance R 75 °
{Junction-to-Case) 6JC - : cw

®puised through an inductor (26 mH); duty factor = 50%

“*Measured at a current where the breakdown voltage is 8 minimum

°In accordance with JEDEC registration data
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2N3733 File No. 72
COLLECTOR-TO-EMITTER VOLTS (Vcg)*28 COLLECTOR SUPPLY VOLTS (Vg »28
CASE TEMPERATURE (TC)=25° C CASE TEMPERATURE (T¢) » 25° C
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Fig. 1-Power output vs. frequency.

Fig. 2—Gsin-bandwidth product vs. collector

current.

COLLECTOR SUPPLY VOLTS (Vo) =28 | COLLECTOR SUPPLY VOLTS (V¢ ) =28 [
CASE TEMPERATURE (Tc)= 25° C : CASE TEMPERATURE {Tc) = 28° C [
T
. |
T g 11
g E . J/
3 1 Q 8 — Zr
\&'g Ew
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;? \ﬁ fé% 6 q?o y
> F4 *
Z% 10—\ =1 o R oA
g2 N 2N (%) i &°
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a N O z -
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92CS-12843R1 92CS~-12841R1
Fig. 3—Series input resistance vs. frequency. Fig. 4~Series input reactance vs. frequency.
COLLECTOR SUPPLY VOLTS (Vg »28 COLLECTOR SUPPLY VOLTS (Ve () =28
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Fig. 5-Output capecitance vs. frequency.

Fig. 6—Output resistance vs. frequency.
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FREQUENCY = | Mc . ..
CASE TEMPERATURE (Tei=28°c [ 111 ][] H4d
I 1
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COLLECTOR-TO-BASE VOLTS (Vcg)
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I
1

5 40

92¢5-12831

Fig. 7—Variation of collector-to-base capesci-
tance.

+Vocn28v
=
3 sTuB
TUNER
Z =%
TYPE OHMS
2N3733
Ry 2
r
€),C2* 78-1TpF R10.56 ohm sacs-nn2

Fig. 8—RF amplifier circuit for power output test at 400 Mc.

Cy: 3-35 pF
C5.C4.Cg: 8-60 pF
C3,Cg: 0.005 uF,
disc ceremic
Cg: 1,000 pF
CG: 15-20 pF
Lqy: 3 turns No. 18 wire,
1/4in. (6.35 mm) ID,
Ce 1/4in. {6.35 mm) long
Lp: 3/16 in. (4.76 mm) wide
+voce2ev 20813039 copper strip,
3/8 in. (9.52 mm) long

Poyt
Ls C7  C8 (2, =50 OHmMs)

Le

Fig. 9—RF amplifier circuit for power output test at 260 Mc.

L3
Lg:
: 3-1/2 turns No. 16 wire,

Ferrite choke, Z = 450 ohms

RF choke, 0.47 uH

1/4in. (6.35 mm} ID,
7/16in. {11.11 mm} long

: 1 turn No. 16 wire,

1/4in. (6.36 mm) ID,
3/8 in. (9.52 mm)} long
50 ohms

0.56 ohms
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2N3733

DIMENSIONAL OUTLINE
JEDEC TO-60

=
¥
J
| |
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L} 1
SEATING
PLANE
P ]
l__' W
4 i

92¢8-18019

TERMINAL CONNECTIONS
Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector

66

INCHES MILLIMETERS

N
SYMBOL| MIN. [ MAX. | MIN, MAX. —

A 0.215 | 0.320 5.46 8.13

Ay - 0.165 o 419 2
ob 0.030 | 0.046 0.762 | 117 4
¢D 0.360 | 0.437 914 | 1110 2

4D, [0320 0360 | 813 | 9.4
E | 0424 | 0437 [1077 | 110
e |08 |0215 | 470 | 546
e |00%0 (0110 | 229 | 279
F|oo090 013 | 229 | 343 1
J | 0355 |0480 | 9.02 |1219

oM | 0163 | 0189 | 414 | 480
N | 0375 |0455 | 953 | 1156
Ny - |oor8 | - 198

oW | 01658 (01697 | 4212| 4310 3.5

NOTES:
1. Dimension does not include seaiing flanges
2. Package contour optit within di i

3. Pitch diameter — 10-32 UNF 2A thread (coated)

4. Pin spacing perimts insertion in any socket having a
pin-circle diameter of 0.200 in. {5.08 mm) and con-
tacts which will pins with & di
of 0.030 in. (0.762 mm) min., 0.046 in. {1.17mm) max.

5. The torque apptlied to 8 10-32 hex nut assembied on the
thread during instaliation should not exceed 12 inch-
pounds.
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Solid State
Division

RF Power Transistors

2N3839

RCA-2N3839* is a double-diffused epitaxial planar
transistor of the silicon n-p-n type. It is extremely use-
ful in low-noise-amplifier, oscillator, and converter
applications at frequencies up to 500 MHz in the com-
mon-emitter configuration, and up to 1200 MHz, in the
common-base configuration.

The 2N3839 is mechanically and electrically like
the 2N2857, but has a substantially lower noise figure.

The 2N3839 utilizes a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which may
be grounded by means of the fourth lead in appli-
cations requiring shielding of the device.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE, Vogp - - 30 max. \Y
COLLECTOR-TO-EMITTER

VOLTAGE, VCEQ - -+ + s vt s v oo mnnnns 15 max. v
EMITTER-TO-BASE VOLTAGE, VEgo.- - - - - 2.5 max \Y

COLLECTOR CURRENT, I ...........
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:

40 max. mA

At case uwpto26°C........... 300 max. mW
temperatu.res“{ above 25°C . ... .. Derate at 1.72 mW/°C
For operation at ambient temperatures:
At ambient wpto25°C........... 200 max. mW
temperatures {above 25°C . ... .. Derate at 1.14 mW/°C
TEMPERATURE RANGE:
Storage and Operating (Junction) . ... .... -65 to +200 °C

LEAD TEMPERATURE (During Soldering):
At distances 2 1/32 inch from seating
surface for 10 seconds max. . .. ........ 265 max. °C

* Formerly Dev. No. TA-2363
*+ Measured at center of seating surface.

- 2 ;==
L2 =
[——4—_' . E(NOTE 2)

03-5 2L
(NOTE 1) SR S=SNOTERS 0.3-5
L | 3 )
VIN | (NOTE 2) 300 csln Ca VOUT
3 06-8
3008 71
RG:508 = = =
= %142 TURN, No. 16 WIRE: LOCATED
_‘ 1/%° FROM AND PARALLEL TO L2
500 1000
CLoly ‘ﬁ_ RESISTANCE VALUES IN OIS,
<+ ~ L CAPACITANCE YALUES IN pF.
= = vgerTSV
Q = 2N3839 e LS sacs-ianz

Fig.1 . Neutralized amplifier circuit used to measure

450.MHz power gain and noise figure for type 2N3839.

SILICON N-P-N
EPITAXIAL PLANAR | |
TRANSISTOR

For Low-Noise UHF Applications
in Industrial and Military Equipment

FEATURES

® very low device noise figure —

NF =3.4 dB max. as 450-MHz amplifier

JEDEC
T0-72

® high gain-bandwidth product —
f1 = 1000 MHz min.

® high converter (450-to-30 MHz) gain —
Ge = 15 dB typ. far circvit bandwidth of approximately
2 MHz

® high power gain as nevtralized amplifier —
Gpe = 12.5 dB min. at 450 MHz for circvit bandwidth
of 20 MHz

® high power output as UHF oscillator —
Po =30 mW min., 40 m¥W typ. at 500 MHz
=20 mW typ. at 1 GHz

® low collector-to-base time constant —
tpCc =7 ps typ.

® low collector-to-base feedback capacitance —
Cep =0.6 pF typ.

NOTE 1: (NEUTRALIZATION PROCEDURE): (A) CONNECT A
450-MHz SIGNAL GENERATOR (WITH Rp = 50 OHMS) TO THE
INPUT TERMINALS OF THE AMPLIFIER. (B) CONNECT A
50-OHM RF VOLTMETER ACROSS THE OUTPUT TERMINALS OF
THE AMPLIFIER. (C) APPLY VES, AND WITH THE SIGNAL
GENERATOR ADJUSTED FOR 5 mV OUTPUT FROM THE AMPLI-
FIER, TUNE Cj, C3, AND C4 FOR MAXIMUM OUTPUT. (D)INTER-
CHANGE THE CONNECTIONS TO THE SIGNAL GENERATOR AND
THE RF VOLTMETER. (E) WITH SUFFICIENT SIGNAL APPLIED
TO THE QUTPUT TERMINALS OF THE AMPLIFIER, ADJUST C2
FOR A MINIMUM INDICATION AT THE INPUT. (F) REPEAT
STEPS (A), (B), AND (C) TO DETERMINE IF RETUNING IS
NECESSARY.

NOTE 22 L] & L2—SILVER-PLATED BRASS ROD, 1-1/2" LONG
x 1/4 "DIA. }NSTALL AT LEAST 1/2"FROM NEAREST VERTICAL
CHASSIS SURFACE.

NOTE 3 EXTERNAL INTERLEAD SHIELD TO ISOLATE THE
COLLECTOR LEAD FROM THE EMITTER AND BASE LEADS.
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature, T 4, of 25°C, Unless Otherwise Specified

TEST CONDITIONS LIMITS
DC DC DC o oC o
COLLECTOR-|COLLECTOR- |EMITTER-| gy 7rer| sasE |coLLector|  TYPE
CHARACTERISTICS | SYmBOL | FREUENCY|  T0-BASE |TO-EMITTER | TO-BASE |cypreNT| CURRENT| CURRENT |  on3s3e  |UNITS
VOLTAGE VOLTAGE |VOLTAGE
i Ve VeE VEs i3 g Ic
MHz v v v mA mA mA Min. | Typ. | Max,
Collector-Cutoff Current
Ta = 25°C | 15 0 10| nA
Ta = 150°C C8o 15 0 10| wA
Coltector-to-Bas?
\/ 0 0.001 0| - - v
Breakdown Voltage 8Vceo
Collector-to-Emitter BV, 0 3 15 v
Breakdown Voltage CEO
Emitter-to-Base
\ 0.01 0 25| - - v
Breakdown Voltage 8Ves0
Static Forward Current- n 1 3 30 150
Transfer Ratio FE
Small-Signal Forward n 0.001¢ 6 2 50| - |20
Current-Transfer Ratio fe 100¢ 6 5 0f-|2
Collector-to-Base 0.1 ob 10 0 06| 1.0 F
Feedback Capacitance | e | 011 P
Input Capacitance Cib 0.1to 1.0 0.5 0 - | L4 - oF
Collector-to-Base s e 7115
Time Constant o+ Ce s s : ! Ps
Small-Signal, Common-
Emitter Power Gain in G 450° 6 15 125] - 19| d8
Neutralized Amplifier pe
Circuit (See Figl)
Power Oytput as Oscillator P, >500° 10 12 o -] - mwW
(See Fig 2)
UHF Measured Noise Figure | ¢ 45069 6 15 . - |39 d8
(See Fig.1)
UHF Device Noise Figure NF 4509 6 15 -] - ]34 a8
VHF Measured Noise Figure | NF 60 6 1 -l 2] - d8
@ Lead No.4 (case) not connected. © Generator resistance, Rg = 400 ohms,

3-terminal measurement with emitter and case connected to guard
terminal.

Lead No.4 (case) grounded.
Generator resistance, Rg = 50 ohms.

9 250

DOUBLE - STUB TUNER
(2o * 50 8)

50 0
3 TURNS No. 16
wIRE 3/87 0.D. ;%‘#E:

_2‘50( 1-1/%° LONG
oz - =
»M

CAPAC I TANCE VALUES IN pF.

+vee

=VEE

Q = 2N3839

92CS - 14

68

Device noise figure is approximately 0.5 dB lower than the meas--
sured noise figure. The difference is due to the insertion lossat
the input of the test circuit {(0.25 dB) and the contribution of the
following stages in the test setup (0.25 dB).

Fig.2 - Oscillator circuit used to measure 500-MHz
power output for type 2N3839.
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3 11 | 1
COMMON-EMTTER CIRCUIT, BASE INPUT; |11 T — — — — AMBIENT TEMPERATURE (Ta) |1 11111 nanE
OUTPUT SHORT-CIRCUIT < : CASE TEMPERATURE (T() H s
I — T : SR
S | AMBIENT TEMPERATURE (Ta)*25*C T 3007 g !
£ | COLLECTOR-TO-EMITTER VOLTS (Vcg)=6 A = I
4 T +-4-+ LR
22 R R
sg - T 1 1 Ina e
k- iSEREEENE: 1 T T ingEENEERaES!
- ! R s
%g 1 1 v R
3 : S HRRE
2, ! o nt
43 EEEE PSS . SEsEERaeEsan,
2 11 I NRERER T oy ESSEANSEEE SO
Eg o . T X
30 1, 4 IS8 HT
§ i lf% S 1 uas ; PR
T imas e s o
= IR R o ! 1 I A
1 1 11 1 T T
o [ 20 25 30 35 [I00 -

COLLECTOR MILLIAMPERES (I¢)
92CS- 14169

Fig.3 - Small-Signal Beta Characteristic for Type 2N3839.

50 100 E
TEMPERATURE — °C

92CS-12483R1

Fig.4 - Rating Chart for Type 2N3839.

TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF COLLECTOR CURRENT (I¢)

- COMMON—EMITTER CIRCUIT BASE INPUT;
. _OUTPUT SHORT —CIRCUITED

' FREQUENCY (f}= 450 MHz

“AMBIENT TEMPERATURE ({Ta)=25° C

- COLLECTOR-TO-EMITTER VOLTS

oy

~n
o

(v )-erous

3

INPUT CONDUCTANCE (g;e) OR
SUSCEPTANCE (bje)—MILLIMHOS

2 4 6 [[+]
COLLECTOR MILLIAMPERES (I¢)
92CS —12150RI

Fig.5 - Input Admittance (yje).

COMMON—EMITTER CIRCUIT; INPUT
SHORT-CIRCUITEO.
FREQUENCY (f)2450 MHz
AMBIENT TEMPERATURE (Ta) =25°C
8
2
-
2
1
Y 2
z
<
-
o
w
S
123
=2 :
"

( OUTPUT CONDUCTANCE {gog) OR

(=]

COLLECTOR MILLIAMPERES (I¢)
92CS-I2198Rt

Fig.6 - Output Admittance (ye).

COMMON-EMITTER CIRCUIT, BASE INPUT,
T SHORT-CIRCUITED

COMMON EMITTER CIRCUIT; INPUT
HORT = CIRCUITED.

QUTPY

FREQUENCY (f) 2 450 MHz

AMBIENT TEMPERATURE (Tp)=25°C
COLLECTOR-TO-EMITTER VOLTS (vcg)*6 TOIS

FORWARD TRANSFER CONDUCTANCE (g¢e] OR

SUSCEPTANCE (bfe)—MILLIMHOS

|
~
2]

REVERSE TRANSFER CONDUCTANCE (qpe)

. FREQUENCY (f) =450 MH .
AMBIENY TEMPERATURE {Ta)= 25" C

(=]

OR SUSCEPTANCE (bre)— MILLIMHOS

(o] 2 4 6 8 10 12 14
COLLECTOR MILLIAMPERES (I¢)

92CS—-12149Rt

Fig.7 - Forward Transadmittance (yfe).

4 6
COLLECTOR MILLIAMPERES (Ic}

92CS-12154R2

Fig.8 - Reverse Transadmittance (y,).
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TWO.PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF FREQUENCY (f)

COMMON-EMITTER CIRCUIT, BASE INPUT; 22| COMMON"EMITTER GRCUIT; INPUT T T
OUTPUT SHORT-CIRCUITEO. SHORT—CIRCUI 1
COLLECTOR-TO-EMITTER VOLTS (Veg) *6 COLLECTOR S 1O EMITTER.VOLTS (Veg)*§
COLLECTOR MILLIAMPERES (Ic) =13 1 20|COLLECTOR MILLIAMPERES (Icl=l5 ]
AMBIENT TEMPERATURE (T,) * 25°C [ [ 1 2 |AMBIENT TEMPERATURE (Ta) = 25°C | 4
2 T [ 2
T H . T 110 T
e | 2
% H
9 20— T ———T1 = T 11T ] ]
g2 | | T1e | { 1
28— . 1 BEEN 3
g2 . } £ 2e N
wE 1/ - 1
- %o i z
Bge / g | A1, &
- = B8l— ——t 2 2
g 7 ; :
) | Be 8
e+ / 2 auny’
=& T 7 | @ [
§ §) b; ﬂ/ / .é N b. ) ?—'
- e
3 4 4 52l 1 — -,2- Oo’A 53
- 9 3 B o
0 H 0 | — 0
4
0 ¢ & 8y 1000 0 100 1000
FREQUENCY {f) — MHz FREQUENCY (f}— MHz
92CS - IASTR1 92CS -12196R2
Fig.9 - Input Admittance (yje). Fig.10 - Output Admittance
- 5 COMMON—EMITTER CIRCUIT, INPUT SHORT —CIRCUITEO. HH
oucou < "‘"*.‘é.‘.,%"‘.?‘;’.{- Bast ruT! COLLECTOR—TO—EMITTER VOLTS (Vcgl=6 i L
g | COLLECTOR-TO-EMITTER VOLTS{VcE) *6 COLLECTOR MILLIAMPERES {(L¢)=15 1171
S COLLECTOR MILLIAMPERES (1) -|5 | AMBIENT TEMPERATURE (T4) = zs‘
3 _ AMBIENT TEMPERATURE (T ~ T T —T T H"‘“"
gS 5§ o —4—+——l—+—breH— 9re+H
= |
a H |
g g3 T TS T
§'§‘ 30, ET' | o | o = HH
o4 [ ) S L _— A 1
g5 | g l B |
e by TN
: |
0T R
: <
o -of ] S S R AR AT SR
§3 - %3 B = N
w |
i ;5-4- +— +-4—1 A - A
i ‘ (TT1
| IR | . I l 1
400 600 800 2 6 8 2 4 6
_ 0 ) 1000
EREQUENCY(Hl itz FREQUENCY () —MHz
92CS -12152R1 92CS—I12I5RS

Fig.11 . Forward Transadmittance (yfe).
DIMENSIONAL OUTLINE

JEDEC TO-72

230 MAX.
209 MIN,
DiA,
195 MAX,
T8 MIN. —
DIA,

Fig.12 . Reverse Transadmittance (yre).
TERMINAL DIAGRAM Bottom View
@

LEAD 1 - EMITTER
LEAD 2- BASE
LEAD 3- COLLECTOR

!

500 WIN.

)

70

Uht

¥
210 MAX. LEAD 4 - CONNECTED TO
|70 MIN. D CASE
iw
030 MAX. o
4 LEAOS
'°°2 DIA. Note }: The specified lead diometer opplies in the zane be-
(NOTE 0 tween 0.050 " ond 0.250 " fram the seating plaone. Fvom 0.250"

ta the end of the lead o maximum diometer of 0.021"is held.
Qutside of these zones, the lead diameter is nat cantralled.
Note 2: Moximum diometer leads at o gouging plone 0.054" +
0.001" - 0.000 " below seating plone ta be within 0.007 " of
their true locatian relative ta max. width tab ond ta the maxi-
mum 0.230 " diometer measured with o suitoble gouge. When
gouge is not used, measurement will be made at seating plone.
Note 3: For visual arientation only.

Note 4 Tab length to be 0.028 " minimum - 0.048 " moximum,
ond will be determined by subtracting diometer A from di-

92¢s-12817 mension B.

World Radio Histo
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IR

Solid State
Division

RF Power Transistors

2N 3866

JEOEC TO-39

HA81

Silicon N-P-N Overlay Transistor

High-Gain Driver for VHF/UHF Applications
in Military and Industrial Communications Equipment

Features

® High Power Gain, Unneutralized Class C Amplifier
1 W output at 400 MHz (10 dB gain)
1 W output at 250 MHz (15 dB gain)
1 W output at 175 MHz (17 dB gain)
1 W output at 100 MHz (20 dB gain)

= Low Output Capacitance

Cobo = 3 pF max.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TQO-BASE VOLTAGE. ..Vcgo
COLLECTOR-TO-EMITTER
VOLTAGE:
With external base-to-emitter
resistance (Rgg) = 1082 . ........ VCER
* Withbase open -« . o..ovueeen..n VCEO
* EMITTER-TO-BASE VOLTAGE - - - VEBO
* CONTINUOUS COLLECTOR
CURRENT ....covvinneniinnn.n. Ic
* CONTINUOUS BASE CURRENT ..... g
* TRANSISTOR OISSIPATION Py

At case temperature up to 100°C - - - -

At case temperatures above 1000C- - -
* TEMPERATURE RANGE:

Storage & Operating {Junction). .. ...
* LEAO TEMPERATURE

At distances >1/16 in. {1.58 mm)

from seating plane for 10 s max.

55

55
30
35

0.4
0.4

5
See Fig. 4

—65 to +200

230

v

oc

* In accordance with JEOEC registration data format JS-6 ROF-3.

oc

COLLECTOR SUPPLY VOLTAGE (V=28 V
CASE TEMPERATURE (T¢) = 25°C

RF POWER QUTPUT (Poyt)—W

I

FREQUENCY (11— MHz

Fig. 1 - Power output vs. frequency

92CS-13148R}

RCA-2N3866 is an epitaxial silicon n-p-n planar transistor
employing an advanced version of the RCA-developed
“overlay’’ emitter-electrode design. This electrode consists of
many isolated emitter sites connected together through the
use of a diffused-grid structure and a metal overlay which is
deposited on a silicon oxide insulating layer by means of a
photo-etching technique. This overlay design provides a very
high emitter periphery-to-emitter area ratio resulting in low
output capacitance, high rf current handling capability, and
substantially higher power gain.

The 2N3866 is intended for class-A, -B, or -C amplifier,
frequency-multiplier, or oscillator circuits: it may be used in
output, driver, or pre-driver stages in vhf and uhf equipment.

P,
s, Ls (2,50 @)

Pin ZI;:EGS 3 M 1 ( 2
(ZG*30 Q) L3 I
— Q

[
Lz Ce -
TC; La
T RI 92CS-13148

Cq: 3-35 pF (__L
Cy, Cs: 8-60 pF <
Cg: 12pF VEg=-28V
C4: 1,000 pF, feedthrough
Cg: 0:9-7 pF

L3,\.4: RF choke, 0.1 yH

Lg: 2-1/2 turns, No. 18 wire,
1/4” 10, 3/16" long

Rq: 5.60, 1W

L1: 2 turns No. 18 wire,
1/4” 10, 1/8” long
Lg: Ferrite rf choke,
1 turn, Z = 45092

Fig. 2 - RF amplifier circuit for power output test (400-MHz
operation)

n
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ELECTRICAL CHARACTERISTICS, At Case Temperature
STATIC

(Tc) = 259C

File No. 80

TEST CONDITIONS
DC DC
CHARACTERISTIC SYMBOL Voltage Current uMITS UNITS
(V) {mA)
VCE VEB 3 g |ic Min. | Max.
*ICollector-Cutoff Current:
Base-emitter junction reverse biased ICEX 55 1.5 - 0.1 mA
T =2000C 30 1.5 - 0.1
Base open ICEO 2 0 - 20 HA
* ICollector-to-Base Breakdown Voltage V(BR)CBO 0 0.1 55 - v
*|Collector-to-Emitter Breakdown Voltage:
With base open V(BR)CEQ 0 5 30 - v
With base connected to emitter through
10-ohm resistor V(BR)CER 0 5 55 -
*|Emitter-to-Base Breakdown Voltage V(BR)EBO 0.1 0 35 - \'
*|Emitter-Cutoff Current IEBO 35 = 0.1 mA
*|Collector-to-Emitter Saturation Voltage VcEelsat) 20 | 100 - 1.0 \4
*1DC Forward-Current h 5 360 5 -
Transfer Ratio i 5 50 | 10 | 200
Thermal Resistance:
{Junction-to-Case) 0).c - 35 oC/W
DYNAMIC
LIMITS
TEST & CONDITIONS SYMBOL | FREQUENCY UNITS
MH2z MINIMUM | MAXIMUM
Power Output (VCC = 2B V):
Pre =01 W POE 400 1.0 w
Large-Signal Common-Emitter Power Gain (VCC = 2B V): Gpe 400 10 _ a8
PiIe=01W
| Cotlector Efficiency (Voc = 2B V):
PIE = 0.1 W, POE = 1 W,Source Impedance = 5052 c — - - -
*| Magnitude of Common-Emitter, Small Signal, Short-Circuit
Forward-Current Transfer Ratio |hte | 200 25 -
Ic=50mA, VCe=15V
*lAvailable Amplifier Signat Input Power, POE = 1 W, Source] .
Impedance = 5082 (See Fig, 2) Pi — i -
*|Common-Base Output Capacitance (VCB =28 V) Cobo 1 - 3 pF
* In accordance with JEDEC registration data format JS-6 RDF-3
| CASE TEMPERATURE (T, oc | - :
T I e ,
~ 8 =
- ~ by
= “Tox 4
5 B 7 N 14
2 I 2 ar
g ® ‘ i N 0 25 ,
= | | | | [ 406\ < é
= 11 T Ny £
: I N R |+
H % 35
2 [ | | 3
< | ; 3
(D | |
x 2 t 1 |
F | ]
] [ ] 1 1 T i
| ! | | | o) essses
° 20 40 g0 . e 0  -% o 0 100 1% 200
COLLECTOR CURRENT {I.) —mA CASE TEMPERATURE — °C
92Cs-13188 92CS—-10446R2

Fig. 3 - Gain-bandwidth product vs. collector current
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2N3866

1000, 1 |

6| CASE TEMPERATURE (Tc)e 100°C T

L T T

T ., Tc MAX.

| ‘\

o HOT $POT TEMPERATURE

S g (T,g) » 200°C

v

z

W

E 100

8 8—NOTE: T,q IS DETERMINED BY —1™ /

& of— USE OF INFRARED —f—

£ SCANNING TECHNI ||
o )

4 | T

-

3

COLLECTOR-TO-BASE CAPACITANCE (C,y,) - oF

PREQUENCY {0} = 1 iHs

CASE TEMPERATURE (Tc) = 29* C
T

N

Que |
1
Vego MAX.
]
2

[ 4 0 L 100
COLLECTOR-TO-EMITTER VOLTAGE (Veg)~wV
92CS-17671

Fig. 5 - Safe area for dc operation

COLLECTOR-TO~BASE VOLTAGE (Veg)—V

Fig. 6 - Variation of collector-to-base capacitance

DESIGN DATA
SO UL YUV SOUUT SOVUTOUT SOV TUE TO TN 3
REFLECTION COEFFICIENT SCAL‘E CENTER
900
< 122
120° S \°
o &
i 3
qS" N3 z
& ¢ o
& < o
& F
¢ :
&
150° /N z
o
- —
w o
(1) z o
450 MHz{w
-
%
I'o g
INPUT REFLECTION 300 =]
COEFFICIENT (S} z
180° o | | | 3
° 3 3 [3 [z To Taso®Ez 212 3 4
MAGNITUDE-FOR'AIDTlANSMlSSIONGAIN(sn)
01 OUTPUT REFLECTIO
COEFFICIENT (S22)
ol 450
N300
>
1509 \¢
% - 250
,
%, - 200
Gl o 2:)
&, 3 150 MHz
€y N .
~C€~[2o° o = R - ’60
COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 1sv  ~90°
COLLECTOR CURRENT (Ic) = 50 mA
92CS-17672

CASE TEMPERATURE (T¢) = 25°C

Fig. 7 - Typical S parameters vs. frequency

30

b gl -
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15 V COLLECTOR-TO-EMIT TER VOLTAGE (Vcg) = 15 V
CASE TEMPERATURE (Tg) » 25°C CASE TEMPERATURE (T¢) = 25°C
A | ] /
s || g - 4
| | I 3 |s- l./
30k 1 — £
g E s 7
- ;
‘g | | g \‘\00“& 4
5 1 T ~ Bl R RRENTES - 03
X
¥ o5 ecTR ==
: P
E4 &
n 2 » =" ,/4‘
a e
1
5 so ¢ 100 500
FREQUENCY (1)— MHz FREQUENCY (t}—MHz
92CS-13130R! 92CS-1313IRE
Fig. 8 - Typical series input resistance vs. frequency Fig. 9 - Typical series input reactance vs. frequency
COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 15V COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = I5Y
CASE TEMPERATURE (Tp) = 25°C — T CASE TEMPERATURE (T¢)=25°C
asoog T w . | T -
L | I et 1 —
N - 1 T
N
3 - - B E— "
€ \\
5 8 el N
?_ nooo——kﬁ—coi e = \\ | |
g T 50 ><"Tog g ° N
s 75" | Cup,
e, o
— Nr
§ i \\ LIC"?J § 6 .
: — M ] 7 (Ic) = 25 ma
o 4 P —————
d 1 — g 100
é 4 2
woof | { 1 2 of | | I ]
so °© 100 3 4 s00 s0 ° * o 2 500
FREQUENCY (1) — MHz FREQUENCY (f}—MHz
92CS-1MS4R2 92CS~13159Rt
Fig. 10 - Typical parallel output resistance vs. frequency Fig. 11 - Typical parallel output capacitance vs. frequency
DIMENSIONAL OUTLINE NGHES MITMETER:
o SYMBOL
JEDEC No.TO-39 MIN. | MAX. | MIN. | Max. | OTES
SEATING ¢a 0.190 | 0.210 4.83 5.33
PLANE A 0.240 | 0.260 | 6.10 | 6.60
¢b 0.016 | 0.021 | 0.406/ 0.533 2
¢b2 0.016 | 0.019 | 0.406| 0.483 2
¢D 0.350 | 0.370 | 889 | 9.40
¢D1q 0.315 | 0.335 | 800 | 851
h 0.009 | 0.041 | 0.229 1.04
i 0.028 | 0.034 | 0711 0864
& 0.029 | 0.040 | 0.737( 1.02 3
| 0.500 | 0.562 | 12.70 | 14.27 2
H 0.050 1.27 2
12 0.250 6.35 2
P 0.100 254 1
o} 4
a 450 NOMINAL
8 900 NOMINAL
-0l S B

TEMPERATURE
MEASURING POINT 92CS-15641R2

Note 1: This zone is controlied for automatic handling. The variation
in actual diameter within this zone shall not exceed 0.010 in
{0.254 mm).

Note 2: (Three leads) ¢bo applies between 1y and 3. ¢b applies
between 12 and 0.5 in (12.70 mm) from seating plane.
Diameter is uncontrolled in 19 and beyond 0.5 in (12.70
mm) from seating plane.

Note 3: Measured from maximum diameter of the actual device.

Note 4: Details of outline in this zone optional.
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NG/

Solid State
Division

RF Power Transistors

2N4012

Features

JEDEC TO-60

H 1307

RCA-2N4012 is an epitaxial silicon n-p-n planar transistor of
the “overlay’ emitter electrode construction. It is especially
designed to provide high power as a frequency multiplier into
the uhf, or L-band, frequency range for military and
industrial communications equipment.

Frequency multiplication — with power amplification — is
possible with the overlay structure because the variable
collector-to-base capacitance becomes the nonlinear element
of a harmonic generator. The collector-to-base capacitance
acts like a variable-capacitance diode, or varactor, in parallel
with the amplifier section of the transistor.

In the overlay structure, there are a number of individual
emitter sites which are ail connected in parallel and used in

MAXIMUM RATINGS, Absolute-Maximum Values:

COLLECTOR-TO-EMITTER VOLTAGE:

Withbaseopen ................. VeEo 40 \"

WithVge=—-15volts............ VCEV 65 \s
COLLECTOR-TO-BASE VOLTAGE .... Vcgo 65 \"
EMITTER-TO-BASE VOLTAGE ...... VEBO 4 \"
COLLECTOR CURRENT . . ... ... Ic 1.5 A
TRANSISTOR DISSIPATION: PT

At case temperatures up to 25°C ... 1.6 w

At case temperatures above 25°C ... See Fig. 12
TEMPERATURE RANGE:

Storage & Operating {Junction) . . ... —65t0 +200 °C
LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. {0.8 mm) from

insulating wafer for 10 s max. .... 230 °c

High-Power Silicon N-P-N
Overlay Transistor

For Applications as a Frequency Multiplier
Into the UHF or L-Band Range

® 2.5 W output with 4 dB conversion gain {min.) as tripler to 1 GHz

= 3 W output with 4.8 dB conversion gain (typ.} as doubler to 800 MHz
® High voltage ratings

® Freedom from second breakdown

conjunction with a single base and collector region. When
compared with other structures, this arrangement provides a
substantial increase in emitter periphery for higher current or
power, and a corresponding decrease in emitter and collector
areas for lower input and output capacitances. The overlay
structure thus offers greater power output, gain, efficiency,
and frequency capability.

The 2N4012 pellet is mounted in a JEDEC TO-60 package
electrically isolating all three electrodes from the case for
design flexibility and features low lead inductance and
thermal resistance. The heavy copper mounting stud provides
effective contact with a heat sink.

CASE TEMPERATURE (T¢)= 25°C 11|
CURVE A: DOUBLER ;
CURVE B TRIPLER
CURVE C: QUADRUPLER

~
@

| RE POWER QUTPUT (Ryyy) ~WATTS

08 09 10 ] 1.2 1.3 1.4
OUTPUT FREQUENCY (fout) —Gc/s
82CS-13465
Fig. 1—Qutput power vs. output frequency




2N4012 File No. 90
ELECTRICAL CHARACTERISTICS, Case Temperature = 250C
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector | Base Current LIMITS |UNITS
Volts Volts {Milliamperes)
Veg | Vee | VBE | IE I Ic Min. | Max.
Coltector-Cutoff Current ICEO 30 0 — 101 |[mA
Collector-to-Base Breakdown
Voltage BvCB0 0 0.1 65 | — |volts
Collector-to-Emitter BVCEO 0 0 to 2002 40b | —  [voits
Breakdown Voltage BVGEV 1.5 0 to 2002 650 — |volts
Emitter-to-Base BVEBO 0.1 0 4 | — |volts
Breakdown Voltage
Collector-to-Emitter VcE(sat) 100 500 - 1 |volt
Saturation Voltage
Collector-to-Base Capacitance Cob 30 0 - |10 |pF
(See Fig. 4)
RF Power Output
Tripler At 1002 Mc/s (See Fig. 2) Pout 28 2.5¢€
Doubler At 800 Mc/s (See Fig. 3) 28 3.0d (typ.) |watts
Gain-Bandwidth Product fr 28 150 500 (typ.) |Mc/s
Collector-to-Base
Cutoff Frequency® fc 28 0 25 (typ.) | Ge/s

a o gw

TRIPLER CIRCUIT FOR POWER OUTPUT TEST

INPUT FREQUENCY
fiy " 334 Mc/s

+28vV

-

Pulsed through an inductor {25 mH}; duty factor = 50%.

Measured at a current where the breakdown voltage is a minimum.
For Py = 1.0 W; at 334 Mc/s; minimum collector efficiency = 25%.
For Py = 1.0 W; at 400 Mc/s; typical collector efficiency = 35%.

e Cutoff frequency is determined from Q measurement at 210 Mc/s.

The cutoff frequency of the collector-to-base junction of the trans-
istor, f. = Q x 210 Mc/s.

DOUBLE CIRCUIT FOR POWER OUTPUT TEST

INPUT FREQUENCY
fin *400Mc/s

+28V

Al
¢ =

:arc.

|
|
|
L

S

Cy= 0.9 -7pF L3 =

Cy=1-10pF

C3. C4. C5.Cg = 0.8 — 10 pF

C7 = 1000 pF

C8 = 02uF

RFCy = 0.22uH

RFCy = 0.33 ohms, W.W. Resistor

Center Conductor

aiE

OUTPUT FREQUENCY
touT® 1002 Mc/s

92¢S-13442

2 turns, 3/8" diameter,

No. 18 wire

Lg = 1-1/2 turns, 3/8" diameter,
1/16 copper strip

R = 2.7 ohms

Output Cavity =1-1/4"" x 1-1/4”

x 2:1/4"

1/4” OD tube

Cy= 09
Cy 1 -10pF
C3.C4.C5 = 08
Cg = 1000 pF
C7- 0.2uF
RFCq1 = 0.22uH
RFC2 = 0.33 ohms, WW. R

7 oF

10 pF

Ly = 2turns, 3/8" diameter, Output direct couple = 1/2 from R = 2.7 ohms
o 3.6 i . shorted end Ly 1 turn, 3/8" diameter,
Ly = yég | width copper strip, No. 16 wire
ong

Fig. 2

76

esistor

OUTPUT FREQUENCY
fouT*800Mc/s

92CS- 13443

L2 1/16" width copper strip,

3/8 long
L3 = 2 turns, 3/8" diameter,
No. 18 wire
Output Cavity = 1-1/4" x 1-1/4"
x 2-1/4"

Center Conductor = 1/4” OD tube
Output direct couple = 1/2” trom
shorted end

Fig. 3




File No. 90 2N4012

COLLECTOR-TO-BASE CAPACITANCE vs. POWER OUTPUT vs. POWER INPUT
COLLECTOR-TO-BASE VOLTAGE
[TRIPLER CIRCUIT CURVE B: CIRCUIT TUNED AT I-WATT |
. 7O HH Frecuency = 1mers 1 CURVE A.f'I‘RP(SﬁgE!EUNLEED L&EACH INPUT LEVEL ONLY J
| = CASE TEMPERATURE {T¢) =25°C aa = pefihibmi
"2 60 T mEEeeE sEEED aRua: =
g R R :
g w0 fiEissisatetssined £ .
£ 11 1 UGN ENNSN B &
=3 I I T T ! H =
3 a0 = HH $
B t HHHH L 4
R fisi st s st paasa ot g
| 1Y T T 5
o ¥ HHHH &
¥ 20 TR T 5
s HONHHH i anasaa =
S o 1 1 1 T ‘c;:
3 B TR g
8 + 1 -:-'l 5.[6 et HHHH « :
16 2 40 60 70 o 02 04 06 X i 2
COLLECTOR—TO-BASE  VOLTS (vca) RF POWER INPUT {Pin)—~WATTS (334 Mc/s)

Fig_ 4 92CS — 13444 Fig. 5 92C5-13444

POWER OUTPUT vs. COLLECTOR SUPPLY VOLTAGE GAIN-BANDWIDTH PRODUCT vs.

COLLECTOR CURRENT

TRIPLER CIRCUIT .
\NPUT POWER: | WATT COLLECTOR SUPPLY VOLTS.lVCCl 28
joeeeeee: CASE TEMPERATURE (T¢)=25° C
25|
o ; 600
< 20 j
T £ 5 —
3 g
LT g 400 ™~
- ™~
= z
5 ]
3 ! § 300
@
: :
2 05 z
R <
3 Q
200
5, 53 T T o 50 100 150 200 250 300
COLLECTOR SUPPLY VOLTAGE (V) — VOLTS COLLECTOR MILLIAMPERES (1} 92CS-12569R!
Fig. 6 92CS-13445 Fig. 7
SERIES INPUT RESISTANCE vs. FREQUENCY SERIES INPUT REACTANCE vs. FREQUENCY
COLLECTOR SUPPLY VOLTS (Vo) =28 I COLLECTOR SUPPLY VOLTS (V.o ) =28 ;
CASE TEMPERATURE (T¢) » 25°C ] CASE TEMPERATURE (Tc) * 25°C |
6] T 1 - | ]
I B I E— . |
12 1/
w ‘V\\ g 2 |
£ = o0 g o {
Qu |
we i 150 B 50 L 1 2
5! ~—— | g8
Z27el2 ' Y
=£ bo [
X c1OR - '«,c,“z/ £€ .6 | o
- (A \ NG €C
g ~ oMM P RES a5 | GOLLECS
L wast & o —
= ™ S N -
3 F4 —1 T 50
ui <} . e o e 9 .
« 3 -2. =
8| -5 ! |
40 100 500 40 9100 500
FREQUENCY {1}~ MHz YT FREQUENCY (1) — MHz RO
Fig. 8 Fig. 9
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File No. 90

PARALLEL OUTPUT CAPACITANCE vs.

FREQUENCY
COLLECTOR SUPPLY VOLTS (V) *28 T
CASE TEMPERATURE (T()s25° C |
T : ! -
20—+ 1
88 N
z O,
g Neo
a% N
&0
1
E.g 1o}—
3
[ S—
{¢] | | |
40 100 3 4 s00
FREQUENCY (f) ~ MHZ
F' ,0 92CS-12576R1
ig.
PARALLEL OUTPUT RESISTANCE vs.
FREQUENCY
COLLECTOR-TO-EMITTER VOLTS (VCg)-28
CASE TEMPERATURE (Tc)=25° C
$00] _FT
%o, l
Eg 400|—— 44"0,% T
I ENRD
-~ N,
3; 300 3/5(;94/,. —+ — 4——
S 3 s,
53 200| k 304;4._- S — 4‘; —
43
28 |
$ 00—+
0
40 100 4 500
FREQUENCY—Mc/s
Fig 11 92CS-12574R1
DISSIPATION DERATING CURVE
2
10t
= |
SF 8
iz,
3
%8
54
2
i : :
-100 -80 0 50 100 150 200

CASE TEMPERATURE —*C

Fig. 12 92¢8-13446
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DIMENSIONAL OUTLINE

| ’ETERST NOTES
S_YMBOL_I MIN, _l_AAX. MiN, ."_MAX.
A | 0215 | 0.320 5.46 8.13

I - |oes | - a9 2
ob 0.030 | 0.046 0.762 117 4
o0 [0360 | 0437 | 914 1110 2

E 0424 | 0437 (1077 | 1110
e |05 |0215 | 470 | 546
o, |00%0 |00 | 220 | 279
F 0000 |0135 | 229 | 343 1
| 4 |oms |oase | 902 |1219
l oM 0.163 | 0.189 4.14 480
N [0375 |o4ss | 953 | 1186
Ny - | o078 - 1.98
[ ow |otess o0teer| a212| a310) 35

NOTES:

1. Dimension does not include sealing flanges

2. Package contour aptional within dimensions specified

3. Prtch diameter — 10.32 UNF 2A thread {coated)

4. Pin spacing perimts insertion sn any socket having 8
pin-circle diameter of 0.200 in. (5,08 mm) and con-
tacts which will accommodate pins with a diameter
of 0.030 in. (0.762 mm} min., 0.046 in. (1.17mm} max.

5. The torque apphed to a 10-32 hex nut assembled on the
thread during instaliation should not excded 12 inch-
pounds.

TERMINAL CONNECTIONS
Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector

REFERENCES

1. The Overlay Transistor, Electronics, August 23, 1965.

Part 1 — New Geometry Boosts Power, D.R. Carley,
P.L. McGeough, and J.F. O’Brien.
Part Il — Putting the Overlay to Work at Hi-Frequency,
Dr. D.J. Donahue and B.A. Jacoby.

2. Frequency Multiplication Using Transistors, H.C. Lee
and R. Minton, RCA Application Note SMA-40.
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IJ_\KCEZ/—U RF Power Transistors

Solid State

Division oN4427
Silicon N-P-N
Overlay Transistor
| ".;_! High-Gain Driver for VHF-UHF
|
Features:
8 1 W output with 10 dB gain (min.) at 175 MHz
JEDEC T0-39 Vec=12V
® 0.4 W output with 5 dB gain (typ.) at 470 MHz
H181
Veec=12V
RCA-2N4427 is an epitaxial silicon n-p-n planar transistor of single base and collector region. When compared with other
the “overlay’’ emitter electrode comstruction. It is intended structures, this arrangement provides a substantial increase in
for class A, B, or C amplifier, frequency-multiplier, or emitter periphery for higher current or power, and a
oscillator circuits; it may be used in output, driver, or corresponding decrease in emitter and collector areas for
pre-driver stages in vhf and uhf equipment. lower input and output capacitances. The overlay structure
In the overlay structure, a number of individual emitter sites ~ thus offers greater power output, gain, efficiency, and
are connected in parallel and used in conjunction with a frequency capability.
MAXIMUM RATINGS, Absolute-Maximum Values:
* COLLECTOR-TO-BASE VOLTAGE ... ... .. .ttt ittt aeaaaaanns Veeo 40 Vv
* COLLECTOR-TO-EMITTER VOLTAGE:
With Dase OPeN . oottt ittt ittt it i e i e e e e e Vceo 20 \")
* EMITTER-TOBASE VOLTAGE. ...ttt tittt ettt eieaianerreaereiaeanneens Veso 2 \
* CONTINUOUS COLLECTOR CURRENT .....iittttiiiiieii ittt ieieeanas Ic 0.4 A
* CONTINUOUS BASE CURRENT ...ttt iei ettt it iee e iaanns g 0.4 A
* TRANSISTOR DISSIPATION: Pt
At case temperatures UP 0 100°C . . . oo ottt ettt e et e e e 2 w
At case temperatures above 100°C . .. ...ttt e e See Fig. 14
* TEMPERATURE RANGE:
Storage & Operating (JUNCHION) . . ..ottt ittt ettt e et e e e eeeens —65t0200 °C
* LEAD TEMPERATURE (During soldering):
At distances > 1/32 in. (0.8 mm) from insulating wafer for 10s max.. . ............... 230 °c

* In accordance with JEDEC registration data format JS-6 RDF-3.
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢} = 25°C.
TEST CONDITIONS

DC DC
Characteristic Symbol Voltage Current Limits Units
(v) (mA)

VBe | Ves [ Ve [ Vee |'e | '8 | !¢ | Min. | Max.

* | Collector-Cutoff Current:
With base open ICEO 12 0 S 0.02

With base-emitter junction
reverse-biased IcEV —1.5 40 _ 0.1
Tc=150°C -1.5 12 - 5

* | Emitter-Cutoff Current IEBO 2 - 0.1 mA

mA

Collector-to-Base Breakdown

0.1 4 S v
Voltage ViBRriCBG 0 0

* | Collector-to-Emitter Sustaining
Vnltage:
With base open Ve sus) 0 5 20 -

With external base-to-emitter

5 4 =
resistance (Rgg) = 1092 VCER (sus) o

Emitter-to-Base Breakdown

' 1 2 | - v
Voltage V(BRIEBO) 0 0

* | Collector-to-Emitter
Saturation Voltage

* | DC Forward Current h 5 360 5 -
Transfer Ratio FE 5 100| 10 | 200

* | Magnitude of Common-Emitter
Small-Signal, Short-Circuit
Forward Current Transfer lh‘e |
Ratio { f = 200 MHz2)
* | Collector-to-Base Capacitance
{f =1 MH2)
RF Power Output
Class C Amplifier,
Unneutralized { f = 175 MHz, = 12 . W
PIE = 0.1 W, n¢ > 50%) OE vee) -
See Fig. 2
* | Available Amplifier Signal
Input Power (f = 175 MHz, P, 12 01 W
POE=1W, ZIN=509Q) Vee)
See Fig. 2
* | Collector Efficiency 12
(f =175 MHz, POE = 1 W, ne Ve 50 - %
ZIN = 50.2) See Fig. 2 cc
Thermal Resistance
Junction-to-Case Rgic - 50 ‘c/w

Vcelsat) 20 100 - 0.5 Y

Cob 12 0 - 4 oF

* In accordance with JEDEC registration data format JS—6 RDF—3.
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175 MHz OPERATION

2N4427 4 L4

COLLECTOR SUPPLY VOLTAGE (vggi=t2v |11 ]
FREQUENCY(f}= 175 MHz IScusEEENGaEoRE
150 .
e e 7 &
b ! ISEEenEu SRS An] It
z T 1 ases na: NGEEEsENaoEa =g “Ticg
1 1 1 —~sumsaasmmn .
b 31 I ‘e mun: "*‘ﬂ'.’" = +v,
ASI T ! - O cc s2Ls-17%
-~ . R %E:p- 44
- + gt
1 SNSEEESERENENESERNE €y, C2,C3, & C4: 3-15 pF trimmer, ARCO 403 or equivalent
97 T PR T Cs: 1,000 pF feedthrough
asan Tt s sasE ) .
@ + T e Cg: 0.01 uF disc.
%‘o.s : R L1: 2 turns No.16 wire, 3/16 in. (4.76 mm) 1D,
‘ H 1/4 in. (6.35 mm) long
&0“ nu inn IT IES0a R NESNSEEEa; Lg: Ferrite choke, Z ~ 450
H e eaNinasdsasassan: yaaasas L3: 2 turns No.16 wire, 1/4 in. (6.35 mm) 1D,
TR eSS EsEEsssesnEnan: s 1/4 in. {8.35 mm) long
[ 20 40 SO 80 00 120 ja0- 160 180 L4: 4 turne No.16 wire, 3/8-in, {9.52 mm) 1D,
RF POWER INPUT (Pc)—mw 38 in. (9.52 mm} long
92LS-1738
Fig.1— Power output vs. power input. Fig.2—175-MHz rf amplifier circuit for power-output test.
470 MHz OPERATION
2N4a27 L3 (Z, » 500}
iy (2 * 500) u
COLLECTOR SUPPLY VOLTAGE (Vggl=izv || HH 'i isEzRE T2 Ce
FREQUENCY(1470 MHz T 7 A
0.4 T T I T T = ! i Ce
: H Ll : oo 1S mn
z sEENEsas +1111t L= Juw +11 13
1 oaspH < e /;{ 15 ;{
W B T SEsSEENREREsRENEE 2 ) (e ‘s
o t 1 +H1+11 1111 .
a 01*,}. - i e - e
5 T T
= 1 HH T Z% 1 T = + OVecr2v 92L5-1798
30250 T 1m0 s
[ ae sseuasa T S0 a €1,C2,Cs, & Cg: 0.9-7 pF trimmer, ARCO 400, or equivalent
Z o2t T  ma 113 S Suma = C3: 1000 pF feedthrough
= A n ISEE S ! C4: 0.02 uF disc.
3 o Tt 1t +H L1: 1 turn No.20 wire,3/16 in. (4.76 mm) ID,
T 1 TIT Tt T TIT T Space wire diameter
o t saas ,.i‘ T R T L2: 0.47 uH Nytronics Corp., or equivalent
) €0 70 @ 90 100 110 120 I3 L3: 2 turns No.18 wire, 1/4 in. {6.35 mm} ID,
RF POWER INPUT (P g)—m" Space wire diameter C.T.
92131798 L4: 2 turns No.20 wire, 3/16 in. (4.76 mm) 1D,
Space wire diameter
Fig.3— Power output vs. power input. Fig.4—470-MHz rf amplifier circuit.
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COLLECTOR -TO-EMITTER VOLTAGE {vcg)» ISV ||
. a COLLECTOR CURRENT (I¢)s 25 ma L]
i | CASE TEMPERATURE (T¢) = 25°C
= 405 20 T T
T | 0 I N I
L] P11 ]
2 30 213 R (2;n) —t
& | - -
lad 11 ] —
W 20t Wio -~ .
o T
E g | I 1] ; /
= ] I I I 7
21018 8 "t . A
a ] | | |
w ¥ 1T t —T ]
- O - 0 : J - Il i
z 2 [ 1] \‘1-\“/ !
z £ 1| e~
» @ T A
w i - S IR E—
H & >
] % -10
-15
50 100 500
FREQUENCY {f }— MHz
92L5-1799

Fig.5— Series input impedance vs. frequency.

File No. 228

PARALLEL OUTPUT RESISTANCE 1/Re(Ypp)— N

:

ry
—
&

COLLECTOR-TO-EMITTER VOLTAGE (Wg}=I5V
COLLECTOR CURRENT {IC)*25 mA
CASE TEMPERATURE (Tc}=25°C

|
| |

N
T

‘ T
{

\|

\‘i\

o
T

| ™~

28
PARALLEL OUTPUT CAPACITANCE ( Co }—pF
3

~ T
G+ /
,k‘ly
22/
200 2
50 100 500
FREQUENCY (f)—MHz
92L8-1800

Fig.6—Parallel output resistance & capacitance vs. frequency.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = 15 v
CASE TEMPERATURE {Tc) » 25°C

i

[
(=]

SERIES INPUT RESISTANCE [RqiZin)]— 8

COLLECTOR-TO-EMITTER VOLTAGE (Vgg) = 15V
CASE TEMPERATURE {Te) = 25‘C

i

PARALLEL QUTPUT RESISTANCE 1/Re(Y22)—

_Coy,
o 50 ~-CT0q —
7 ey,

RR,
5~
—
J+ oo T cl.e -l-—
5 mq
2k ', T S =
0ol |

50 100 J 500

FREQUENCY (f)— MHz oscs-tarson FREQUENCY {1)— MHz o2cs-13aR2

Fig.7—Series input resistance vs. frequency.

COLLECTOR-TO-EMITTER VOLTAGE (VCg) = 15 v
CASE TEMPERATURE (Tc) = 25°C

SERIES INPUT REACTANCE [Im(li,.)]—n

Fig.8— Parallel output resistance vs. frequency.

COLLECTOR-TO-EMITTER VOLTAGE (Vcg) = IST
= S E—

CASE TEMPERATURE {T¢) s 25°C
[ |

PARALLEL OUTPUT CAPACITANCE ( Co }—pF

0 cToR — 1
| cm:\_i /& —
——— %0
-4 = T —1T—1
" e 1 - —
8 | ! —
L~ N S T
- . - — I
-2 é L | { z |
2
£ 100 300 s0 °© ® 00 z
FREQUENCY {f}—MHz FREQUENCY {f}— MHz
92CS-I131%RI

Fig.9—Series input reactance vs. frequency.
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92CS-13135R1

Fig. 10— Parallel output capacitance vs. frequency.
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COLLECTOR SUPPLY VOLTAGE (VeCl® 12 V TEMPERAT! “25¢
CASE TEMPERATURE (T()=25° C C‘SE,OO% PERATURE tfe)
1.6
14 £ e - —— — s
c
L, Qb\ 1 oo ron_,..\%;\\\\
LR s = 7.
8 RN 5 00 % rt”p\\ %‘
o R (7)
5 NN g RN
INOR €., g G ™
g 0.8 N v,
g \ P T a0 0(‘/,
0.6 PO 5 2
« AT H
g 0 N &‘\ 3
\% 5 .00l
v 0.2 \ 5 3
50
0 40
%0 100 200 300 400 500 600
FREQUENCY {f)—MHz 0 o cron c:::ae . € 80 100
geLs-iTs? NT (g)—ma 92L3-1601
Fig.11— Power output vs. frequency. Fig.12—Gain-bandwidth product vs. collector current.
FREQUENCY (f) = 1 NHs I I T
|CASE TEMPERATURE (T¢) = 25 C | : HH
w & ! -
] T
: L I i
¢\ | ; g
] | Il
6| T T
E X =
g -+ ik
P {Tind o
M | Za A%
F ] g PN
L~ 1 . | 3 NS
¢ — 24 4 ! <
8 | Fa L) Lo
r = 1S A XA
v 2 T + x o 7 A7
| 4 () e
8 | =30, P AR
o —1— + NS T
1 : TN
| [s) T HHHHHHTNY
o 10 20 30 00 -50 O 50 100 150 200

COLLECTOR-TO-BASE VOLTAGE (Veg) —V
92CS-13157R2

Fig.13— Variation of collector-to-base capacitance.

TEMPERATURE —°C

92

Fig.14— Dissipation derating curve.

CS-19173
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DIMENSIONAL OUTLINE
JEDEC No. TO-39

SEATING
PLANE

TEMPERATURE
MEASURING POINT 92CS-1564IR2

INCHES MILLIMETERS
Dl MIN. | MAX. | MIN. | MAX, NOTES
¢a 0.190 | 0.210 | 4.83 5.33
A 0.240 | 0.260 | 6.10 6.60
b 0016 | 0.021 | 0.406 | 0533 2
¢b2 | 0.016 | 0.019 | 0.406 | 0.483 2
¢D 0.350 | 0.370 | 8.89 9.40
¢Dq | 0.315 | 0.335 | 8.00 8.51
h 0.009 | 0.041 | 0.229| 1.04
i 0.028 | 0.034 | 0.711 | 0.864
k 0029 | 0.040 | 0.737 | 1.02

3
| 0.500 12.70 2
h 0.050 127 2
12 | 0.250 6.35 2
P | 0.100 254 1
o) 4

a 45° NOMINAL
[ 90° NOMINAL

!
Note 1: This zone is controlled for automatic handling. The variation
in actual diameter within this zone shall not exceed 0.010 in
(0.254 mm).

Note 2: (Three leads) ¢by applies between 1 and 1. ¢b applies
between 12 and 0.5 in (12.70 mm) from seating plane.
Diameter is uncontrolled in 14 and beyond 0.5 in (12.70 mm)
from seating plane.

Note 3: Measured from maximum diameter of the actual device.

Note 4: Details of outline in this zone optional.

TERMINAL CONNECTIONS

LEAD 1 — EMITTER
LEAD 2 — BASE
LEAD 3 - COLLECTOR, CASE

File No. 228
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m@m RF Power Transistors

Solid State
Division

2N4440

Silicon N-P-N Overlay Transistor

For Class A, B, or C VHF/UHF
Military and Industrial Communications Equipment

Features:

a 5 W output min. at 400 MHz
® 6.5 W output typ. at 225 MHz

JEDEC TO-60 wiwy
RCA-2N4440® is an epitaxial silicon n-p-n planar transistor emitter periphery for higher current or power, and a corre-
of the overlay emitter-electrode construction. It is intended sponding decrease in emitter and collector areas for lower
for Class A%, B, and C rf amplifier, multiplier, or oscillator input and output capacitances. The overlay structure thus
operation for military and industrial communications service offers greater power output, gain, efficiency, frequency capa-
(175 to 400 MHz), bility, and linearity.

In the overlay structure, a number of individual emitter sites
are connected in parallel and used in conjunction with a ®Formerly RCA Dev. No. TA2875.
common collector region. When compared with other struc-
tures, this arrangement provides a substantial increase in

MAXIMUM RATINGS, Absolute-Maximum Values:

"COLLECTOR-TO-BASEVOLTAGE .. .............c00iuunnn... Veso
"COLLECTOR-TO-EMITTER VOLTAGE:

With base-emitter junction reverse-biased (VBg) =-1.6 V. ........... Veev
" O Withbase OPen . .. .. ittt e e Veeo 40
*EMITTER-TO-BASE VOLTAGE .. ........................... VERO 4
"CONTINUOUS COLLECTORCURRENT . ...................... Ic 1.5
"CONTINUOUS BASE CURRENT . .................c0iueun... Ig 0.2
*TRANSISTOR DISSIPATION®: Pr

At case temperatures Upto 25°C .. .. ... 11.6

At case temperatures above 25°C . ... ..............0.. ... See Fig. 2
*TEMPERATURE RANGE:

Storage and operating{junction) . . . .. ... ... ... .. .. ......... -65 to 200
LEAD TEMPERATURE (During soldering):

At distances 2 1/32 in. (0.8 mm) from insulating wafer for 10 smax .. .. 230

*In accordance with JEDEC registration data

“Secondary breakdown considerations limit maximum dc operating
conditions. . .contact your RCA Representative for specific data.

Pr< << <

b3
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2N4440 File No. 217

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONOITIONS

VOLTAGE CURRENT
CHARACTERISTIC SYMBOL V de mA de LIMITS UNITS

Vee | Vee | Vee | e | e e MIN. [ MAX.

Collector Cutoff Current:
With base open Iceo 30 0 - Joa

With base-emitter junction
reverse-biased

| mA
At T =200°C CEV 30 1.5 - 5

®
o

L Emitter Cutoff Current lego -4 - 0.1 mA

Collector-to-Base
Breskdown Voltage V(BR)CBO (] 0.1 65 - v

Collector-to-Emitter
Breakdown Voltage:
With base-emitter junction V(BRICEV -1.5 010 200% | 65°°| - Y
reverse-biased

Emitter-to-Base 0.1 0 4
Breakdown Voltage VIBRIEBO

Coltector-to-Emitter
Sustaining Voitage:

* =
With base open Veeolsus) 0 200 40

With external base-t0-
emitter resistance VcgRfsus) 200° 40 -
(Rgg) = 1000

1350 3 S
125 10 200

* DC Forward Current h
Transfer Ratio FE

oo

Collector-to-Emitter

Saturation Voltage Vceglsat) 50 250 = 1 v

Magnitude of Common-
Emitter, Smalt-Signal,
Short-Circuit Forward Inggl 28 125 a | -
Current Transfer Ratio 5 {typ.)
{f =100 MHz)

- C Base C.
{f =1 MH2)

Cob 28 125 - |2 oF

- Awailable Amplifier Signal
Input Power

(Po =5 W, Zg = 5092, L] - 1.7 w
= 400 MHz)

- Collector Circuit Efficiency
Py =5W, Zg =500, e 45 - %
f = 400 MHz)

Base-Spreading Resistance b

Measured at 200 MHz "bb 28 250 10 (typ.) Q

C -10-Case C: i C, - 6 pF

Thermal Resistance o
{Junction-to-Case) Reac - s cw

®Puised through an inductor (25 mH); duty factors50%
**Measured at a current where the breakdown voltage is 8 minimum
*In accordance with JEOEC registration data.
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File No, 217 2N4440
COLLECTOR-TO-EMITTER VOLTS (V¢p)+28
CASE TEMPERATURE (T} s 25°C
RF POWER INPUT WATTS s Pyy
10
i ———— -
r;; M 11 L1 1]
7 g’tg
- -
£ e ag
@z
£ Z!
5 ¢ 4
2a
5 3¢
c 3 %
& B
. =
e 22— 1
w
@
! I ] 9 :
100 2 ] ] s 1000 <00 -50 0 50 100 150 ES
OUTPUT FREQUENCY (four)-MHz CASE TEMPERATURE —*C
92L8-187IR1 92CS$ 13446
Fig. 1-Typical power output vs. frequency Fig. 2—Dissipation derating chart
COLLECTOR SUPPLY VOLTAGE (vCC)a28V | COLLECTOR -TO- EMITTER vours (vCE)-ze
CASE TEMPERATURE (Tc) = 25°C | gsfﬁsgo""‘“"ﬁfg (Te)e 2
R l ! ’7 25 £
L;! 12.5 |
8 w 20 \\
§ 10 2 \
= £a N
= 78 e
;d - agd s
2 %8 N -5
w 5 va [
BN ' €55
£ e 5’: 10 ———
SF 25 % 28
Sn T \ [
N I s 8 5
@ ol [ | a
3 ————— T s
s . [t %0
R = l o
s [ ||
5 6 7 8 9l 2 3 4 500
“ " ereado s00 “ ’ FROEOOUENCV MH
- - 2
FREQUENCY (1)~ MHz e 92051356
Fig. 3—Typical series input resctance vs. Fig. 4~ Typical output capacitance vs. fre-
frequancy quency
COLLECTOR SUPPLY VOLTAGE (vccle28 V
COLLECTOR -TO-EMITTER VOLTS (Veg) * 28
CASE TEMPERATURE (Tg) ® 3 CASE TEMPERATURE (Tc)e 25* C
|6 | COLLECTOR ma-I¢
]
2 e § 600
a N ]
¢ [~ — s ]
£ h < 100 - — bt
ey
eI NG o "
2° a 50 —
z ! \"/ 400 ~J
w 212 200 =
oL / =
r e ‘;3
4
. ™ // g ®
:(. 10 = — ?
- T¢ 250 g
g 200|
40 5 6 7 8 9100 2 3 4 500 ) 50 100 150 200 250 300
FREQUENCY -MHz
92Ls-1385 COLLECTOR CURRENT (Ig)-—mA 92¢5-12569R2

Fig. 5—Typicsl series input resistance vs. fre-

Quency

Fig. 6-Typical gain-bendwidth product vs.

collector current
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COLLECTOR-TO- EMITTER  VOLTS (Vcp) +28
CASE TEMPERATURE (To)e25°C
COLLECTOR mA= Ic

3
o
(=]

200,

§

I/Re (Ypp) - OHMS

&
V// A
y//4VA

/4
/

N

REAL PART OF OUTPUT
~n
o
=1

3
o
T
|

IMPEDANCE

o |

1

40 S5 6 7 8 9100
FREQUENCY ~ MHz

2 3 4 500

9218 -1357

Fig. 7-Typical autput resistance vs. fre-

quency

92CS-12568R3

Fig. 8~-RF smplifier circuit far power output test at 400

MHz

Cy: 226 pF
02, 03, 04: 4-40 pF
Cg: 50 pF, disc ceramic
Cg: 1500 pF
C7: 0.005 uF, disc ceramic
Ly: 1 turn No. 16 wire,

1/4in. {6.35 mm) 1D,
1/8in. {3.17 mm) long

MHz

Fig. 9—-RF amplifier circuit for pawer

: Ferrite choke,

Z =450 (+20%) ohms

: 0.47-uH choke
: 2 turns No. 16 wire,

3/8in. (9.52 mm) ID,
7/16in. (11.11 mm) long

: 1.35 ohms, non-inductive

output test at 225



File No. 217

DIMENSIONAL OUTLINE
JEDEC TO-60

=
|
| o0
¥ L4
¥
, |
- q
a F
4
4 ¥
’JT [ -
SEATING | N
PLANE | .
N
—|ow
P
92CS-18019
TERMINAL CONNECTIONS

Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector

INCHES | MILLIMETERS
symsoL| min. | max. | min. | max. | NOTES
A |o0215 {0320 | 546 | 813

Ay - |oves | - | a9 2
¢[00 [00s6 | 0762| 117 4
oD [0380 [0437 | 9.4 | 1110 2
oDy |0320 |0360 | 813 | 0.14

E |o42¢ |043 |1077 1110

e |o18s [021s | a70 | 548

e; | 0090 |0110 | 229 | 279

0090 | 0135 | 229 | 343 1

J | o3mss [oas0 | 802 [1219

oM | o0.163 (0189 | 414 | 480

N | 0375 |o04s5 | 953 | 1156

Ny - |oors | - | 198

oW | 0.1658 | 0.1697 | 4.212| 4310 3,5
NOTES:

1. Dimension does not inctude sealing flanges

2. Package contouwr optional within dimensions specified

3. Pitch dismeter — 10-32 UNF 2A thread (coated)

4. Pin spacing perimts insertion in any socket having a
pin-circle diameter of 0.200 in. (5.08 mm) and con-
tacts which will accommodate pins with a diameter

of 0.030 in. (0.762 mm) min., 0.046 in. (1.17mm) max.

5. The torque applied to a 10-32 hex nut assembied on the
thread during instaliation should not exceed 12 inch-
pounds

2N4440
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NG/

Solid State
Division

RF Power Transistors

2N4932
2N4933

RCA-2N4932* and RCA-2N49334 are epitaxial silicon
n-p-n planar transistors of the ‘‘overlay’® emitter elec-
trode construction. They are especially intended to pro-
vide high power as class C rf amplifiers for International
VHF Mobile and Portable Communications service (66 to
88 MHz). The 2N4932 is designed to operate from a 13.5-
volt power supply; the 2N4933, from a 24-volt power sup-
ply.

The transistors feature protection against load mis-
match.

In the overlay structure, there are a number of indivi-
dual emitter sites which are all connected in parallel and
used in conjunction with a common collector region.
When compared with other structures, this arrangement
provides a substantial increase in emitter periphery for
higher current or power, and a corresponding decrease in
emitter and collector areas for lower input and output
capacitances. The overlay structure thus offers greater
power output, gain, efficiency, frequency capability, and
linearity.

* Formerly RCA-Dev. No.TA2828
4 Formerly RCA-Dev. No.TA2792

111

&
]

JEDEC TO-60

For Internotional VHF Mobile and Portable Communicotion,
66 to 88 MHz

Operotion From a Power Supply of —
13.5 volts (2N4932)
24 volts (2N4933)
Power Output (Min.) ot 88 MHz
12 watts (2N4932)
20 wotts (2N4933)

Load Protection
High Voltage Ratings

RATINGS
Moximum Rotings, Absolute-Maximum Values:
2N4932  2N4933

COLLECTOR-TO-BASE

VOLTAGE . .......... Vego 50 70 V
COLLECTOR-TO-EMITTER

VOLTAGE:

With baseopen . . .. .. ... VCEO 25 35 V

With Vge= =15V, .. .... Vépy 50 70 Vv
EMITTER-TO-BASE VOLTAGE VEBO 4.0 \%
COLLECTOR CURRENT:

Peak . .. it eieieeittanaaan 10 A

Continuous . . ......... I 3.3 A
RF INPUT POWER . . .. . ... Pin

At8MHz .................... 3.5 w

Below88 MHz . ...........c000 See Fig.7
TRANSISTOR DISSIPATION. . PT

At case temperatures up to 25° C. .. ... 70 w

At case temperatures above 25° C . . ... See Fig.l
TEMPERATURE RANGE:

Storage & Operating (Junction) . . .. —65t0 200 °C
LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. from

insulating wafer for 10 s max. . . « . . . 230 °c

DISSIPATION DERATING CURVE

MAXIMUM TRANSISTOR
DISSIPATION - WAT TS

CASE TEMPERATURE - °C

92151314

Fig.}
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File No. 249 2N4932, 2N4933
ELECTRICAL CHARACTERISTICS FOR 2N4932
Case Temperature = 25° C
TEST CONDITIONS
DC DC DC
Characteristic Symbal Collectar Bose Current Limits Units
Valts Valts (Milliomperes)
vVee VCE VBE I3 g Ic Min. | Mox.
)t 15 0 1.0 mA
CE
Collector-Cutoff Current 2
IcBo 40 0 10 mA
Collector-to-Emitter Vegy(sus) -15 200° | 50
Breakdow® Voltage VCEO(S"S) 0 200° 25
Emitter-to-Base
BV 10 0 \%
Breakdown Voltage EBO g
Collector-to-Base
C 15 0 120 F
Capacitance ob L
RF Power Output P 12¢ w
(See Fig.2) out
ELECTRICAL CHARACTERISTICS FOR 2N4933
Case Temperature = 25° C
TEST CONDITIONS
DC DC DC
Characteristic Symbal Collectar Bose Current Limits Units
Valts Valts {Milliomperes)
vVes VCE VBE IE s Ic Min. | Max.
IcEO 30 0 1.0 mA
Collector-Cutoff Current
IcBO 50 0 10 mA
Collector-to-Emitter VeRvisus) Sl 200° 70 v
Breakdown Voltage VCEO(SUS) 0 200° | 35 v
Emitter-to-Base ;
Breakdown Voltage BvEBO 10 g 4 \
Collector-to-Base ]
C 30 0 85 ¥
Capacitance ob 8
RF Power Output P
(See Fig.3) out 20 v

%Pulsed through an inductor (25mH), duty factor = 50%
beor P;, = 3.5 W, at 88 MHz; vcc = 24V, minimum efficiency = 70%
€For P;; = 3.5 W, at 88 MHz; Vee = 13.5V, minimum efficiency = 70%

N
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2N4932, 2N4933

RF AMPLIFIER CIRCUIT FOR POWER OUTPUT TEST
(66 to 88 MHz Operotion)

2N4932 2N4933
T iian. L4
74+j700
p— T
r Pour) (Piy} cr7#  (Pour)
(z,500) (2650 £) |,7+]unz gu (z,-50.10
ci ( ;
7 ‘ ces |
c3 cs
1 i ) 1
= £ R% =
ca ce
At
-Q13.8v O+ 92LS-13ISRI

C) = 7-100pF Lj =1 turn, No.16 wire, 1/4" ID, 1/8" long
Cy = 14-150 pF Ly = Ferrite Choke, Z = 450 Q
C3 = 1000 pF Ferroxcube #VK200 01-3B*
C4 = .05 UF I.3 = 2 turns, No.16 wire, 174" ID, 3/8" long

Cg = 70-350 pF L4 = 2 turns, No.10 wire, 1/2"1D, 1/2" long
Cg = 32-250 pF Q = 2N4932

* Ferroxcube Corp. of America
Saugerties, N.Y.

l "
-0 24y O+

€1= 7-100pF L = 1 turn, No.16 wire, 1/4"ID, 1/8" long
Cg = 14-150 pF Ly = Ferrite Choke, Z =450Q,
C3. C5 = 1000 pF Ferroxcube #VK200 01- SB
C40 Cg = .05 uF L = 3.5 turns, No.16 wire, 1/4"ID, 1/2" long
Cq = 70-350 pF L4 = 3 turns, No.10 wire, 172" ID, 3/4" long
Cg = 32:250 pF Q = 2N4933
R=0.33Q Ferroxcube Corp. of America
Saugerties, N.Y.

92LS-I1316R1

Fig. 2 Fig. 3
TYPICAL POWER OUTPUT vs POWER INPUT
2N4932 2N4933

COLLECTOR - SUPPLY  VOLTS (Vc)* 13.5V T COLLECTOR - SUPPLY VOLTS (v“). 24v 3 1334 55

CASE TEMPERATURE (Tc}=25° é { CASE TEMPERATURE ('Q;)' 1 23z

OPERATING FREQUENCY ¢ 66 MHz == OPERATING FREQUENCY = SS MH! 1 T
OPERATING FREQUENCY + 88 MHz ——— OPERATING FREQUENCY =88 MHz =—-———

133) T T T STITIRReIeTTIa:
<
o

2 3

a 3

= -

-~ =)

- &

2 -

&£ e

o =

s i

2 -

o 2

= o

8 §

& z

2 3

8 -

\“ o«

3 t > {

0 3T sIssaITIRT T fasiidiiits 1 1 | 99988 po (<] 3 133 =3 84 | = 3 } 1 eree! $i33d
Qs Lo LS 20 25 30 35 Qs Lo LS 20 25 30 3.5
RF POWER INPUT (Pjy)-WATTS RF POWER INPUT (Pjy) = WATTS
92081317 9218-1318
Fig. 4 Fig. 5
BLOCK DIAGRAM FOR MISMATCH TEST
SPECIAL PERFORMANCE DATA
The transistor can withstand any mismatch in load, RF
. . . X AMPLIFIER

which can be demonstrated in the following test: SRITER CIRCUIT

1. The test is performed using the arrangement in Fig.6.

2. The tuning stub is varied through a half wavelength, which
effectively varies the load from an open circuit to a short
circuit.

3. Operating conditions: V= 13.5V (2N4932), 24V (2N4933);
RF input power = 3W @ 66 MHz.

4. Transistor Dissipation Rating must not be exceeded.
During the above test, the transistor will not be damaged
or degraded.

92

SEE FIG.2, 2N4932
OR FIG.3, 2N4933

I

A
2

A\

’__-

92LS- 13I9RI
Fig. 6
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INPUT DERATING CURVE

RF POWER INPUT (Pjn) -WATTS
w

60

70 80 90

INPUT FREQUENCY (fjn)-MHz

921L5-1320

Fig. 7

DIMENSIONAL OUTLINE

INSULATION

Ll ok \\:330 437
r Tj
spins 338 o

(NOTE I} I

. 480
—T' "ass
329 _L_
.2i8
138
1 ‘o090
T 1
! i
1
1
i 488
1032 UNF 24 b
THREAD ~» H 378
{NOTE 2) i
:
'
H

OIMENSIONS IN INCHES
TERMINAL CONNECTIONS
Case, Mounting Stud, Pin No.l - Emitter

Pin No.2 - Base
Pin No.3 - Collector

JEDEC T0-60

NOTE 1: The pin spacing permits insertion in any socket
having a pin-circle diameter of 0.200" and contacts which will
accommodate pins having a diameter of 0.035" min., 0.046"
max.

NOTE 2: The torque applied to a 10-32 hex nut assembled on
the thread during installation should not exceed 12 inch-
pounds.

NOTE 3: Thisdevice may be operated in any position.

REFERENCES
1. The Overlay Transistor, Electronics, August 23, 1965.

Part 1 - New Geometry Boosts Power, D. R. Carley,
P. L. McGeough, and J. F. O’Brien.

Part 11 - Putting the Overlay to Work at Hi-Frequency,
Dr. D. J. Donahue and B. A. Jacoby.

2. Design Trade-Offs for RF Transistor Power Amplifiers,
R. Minton, RCA Publication No.ST-3250.

3. Semiconductor High-Frequency Power Amplifier Design,
R. Minton. RCA Publication No.ST-3230.

4. RF Power Transistors in Vehicular Radio Communications
Equipment, S. Matyckas, RCA Publication No.ST-3219.

2N4932, 2N4933
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RF Power Transistors

2N5016

/

L

|
\

I,

I Overlay

-

Ve
E

JEDEC TO-60

Features:

M 1307

RCA 2N5016° is an epitaxial silicon n-p-n planar transistor
of the “overlay” emitter-electrode construction. It is inten-
ded for large-signal, high-power, class B and C rf amplifiers
for military and industrial communications service {200 to
700 MHz).

In the overlay structure, a number of individual emitter sites
are connected in parallel and used in conjunction with a
common collector region. When compared with other struc-
tures, this arrangement provides a substantial increase in
emitter periphery for higher current or power, and a
corresponding decrease in emitter and collector areas for
lower input and output capacitances. The overlay structure
thus offers greater power output, gain, efficiency, frequency
capability, and linearity.

* Formerly RCA Dev. Type TA2675.

MAXIMUM RATINGS, Absolute-Maximum Values:
*COLLECTOR-TO-BASE VOLTAGE . . ... ... ...
COLLECTOR-TO-EMITTER VOLTAGE:

With base-emitter junction reverse-biased, Vgg = —1.5V

With external base-to-emitter resistance, Rgg = 30 2

With base open
*EMITTER-TOBASE VOLTAGE .. .. .........
*CONTINUOUS COLLECTOR CURRENT
*CONTINUOUS BASE CURRENT
*TRANSISTOR DISSIPATION:

At case temperatures up to 50°C

At case temperatures above 50°C
*TEMPERATURE RANGE:

Storage & Operating {Junction)
*LEAD TEMPERATURE (During soldering}:

At distances =1/32 in. (0.8 mm) from insulating

wafer for 10 s max.

*In accordance with JE DE C registration data.

High-Power Silicon N-P-N

Transistor

For VHF/UHF Communications Equipment

u For class B or C vhf/uhf military and industrial communications
u 15 W output {min.} at 400 MHz

® 23 W output (typ.} at 226 MHz

8 Emitter grounded to case

»
o

MAXIMUM TRANSISTOR
DISSIPATION (P7)—W

150

-100 - o 50 100
CASE TEMPERATURE (Yc)—’C
92L8-138IR2
Fig. 1—Dissipation derating curve.
....................... VcBO 65
....................... VCEV 65
....................... VCER 40
....................... VCEO 30
....................... VEBO 4
....................... Ic 4.5
....................... IB 15
Pt

........................ 30
........................ See Fig. 1
..................... —65 to 200
....................... 230

200

Pr<<<«< <

g

0C

°c
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ELECTRICAL CHARACTERISTICS, Case Temperature (T} = 25%¢

STATIC

2N5016

CHARACTERISTIC

SYMBOL

TEST CONDITIONS

DC

COLLECTOR OR BASE
VOLTAGE - V

DC

CURRENT

mA

LIMITS

UNITS

vce

VCE

VBE

e

Ic

MIN. MAX.

Collector-Cutoff Current
With base open

ICEO

30

0

- 10

With base-emitter junction
reverse-biased

o Tc = 150°C

ICEV

-1.5

10

mA

-15

— 10

*| Emitter Cutoff Current
VBg=4V

IEBO

mA

Collector-to-E mitter
Sustaining Voltage
With base open

Vceolsust

With external base-to-emitter
resistance
(Rgg} =30 §2

VceR(sus)

40 =

With base-emitter junction
reverse-biased

VcE visusl

200?

€6

Emitter-to-Base Breakdown
Voltage

V(BRIEBO

Collector-to-Emitter Saturation
Voltage

VcE (sat)

400

2000

DC Forward Current Transfer
Ratio

hEE

4500
500

Thermal Resistance:
Junction-to-Case

RO

°crw

DYNAMIC

Avaitable Amplifier Signail
Input Power
(POE = 15 W, Z)y = 50 §2,
Vee = 28 V., f = 400 MH2)
See Fig. 3

Coltector E fficiency
(PIE=5W,POE =15W,Z =502,
f = 400 MH2)
See Fig. 3

nc

50

Magnitude of Common-Emitter,
Small-Signal, Short-Circuit,
Forward Current Transfer
Ratio

(f = 400 MHz)

[ree

500

Gain-Bandwidth Product

fr

500

600 (typ.)

MHz

Collector-to-Base Capacitance
(f = 1 MHz)

Cob

25

pF

TYPICAL APPLICATION INFORMATION

RF Power Output
Amplifier, Unneutralized
At 225 MH2 (See Fig.2)
400 MHz (See Fig.3)

POE

88

23° ttyp))
15° |

Dynamic Input Impedance at
400 MHz (See Fig.3)

ZiN

28

I (4
25 +i5 (typ.)
I

3putsed through an inductor {25 mH); duty factor = 50%.

PEor Py = 5.0 W: minimum efficiency = 60%.
®For Pig = 5.0 W; minimum efficiency = 60%.

“*In accordance with JEDEC registration data.
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Pout
(2 - 500

C3

(2g=50n)

92L5-1352R2

“Vee +Vee

92LS-1616R2

Note 1: For imum performanc in Fig. 3 should be
C1:  4-40 pF trimmer, ARCO 422°* te or optimum pe — €2 in g. .,
. mounted between emitter and base with minimum
Co: 7-100 pF trimmer, ARCO 423* lead | th
C3 335 pF trimmer, ARCO 403* cad lengths.
Ca: 8-60 pF trimmer, ARCO 404"

C5.Ce: 1500 pF feedthrough Note 2: The emitter resistor, RE, in Fig. 2 provides self bias
Cy: 0.01 uF disc, ceramic and is recommended for improved stability and
Re:  0.68 Qwire-wound 1W collector efficiency,

Ly: 1.5 turns No. 16 wire 1/4 in. (6.35 mm) ID, 3/16 in. N
(4.76 mm) long

Ly: Ferrite choke, Z = 750 §2

L3: 1.5 turns No. 16 wire, Fig.3—RF amplifier circuit for power output test at 400
1/4in. (6.35 mm) ID MHz.

Lg: 4.5 turns No. 16 wire, 1/4 in. {6.35 mm) ID, 3 in.
{76.20 mm) long

. . Pout

Or equivalent. La Cs_ (Zs50R)
g . . P
Fig.2--RF amplifier circuit for power output test at 225 (26.5'3:;)

MHz.
- —TTT— —— T —
H I ui-x.-a.s A;_ — case TEMPERATURE (T¢) »100° C
. = 1 -t - - —
s NOTE: Tyg IS DETERMINED BY USE OF
— INFRARED SCANNING T 7]
|
A TECHNIQUES
91000 ! Ll 1s ! I
Iy I 1 . m
e I 1.}# } T 1] Cq:
oo, HOT-SPOT d 1 4 C2.C3.C4.
€ TEMPERATURE {T,glt200°C cy:
o {
x 2 S T —— 1 cg:
£ 100 ! Ll | Ly:
w [] 4 - — ] I
4 e - .- — +—+
& Lo:
g A | 41 i L |
U L3:
2f——+ T 4 4 VeeoMax. | | | | Lg:
10 l ] | | L4 | - Le:
1 2 4 68(5 2 4 6655 2 4 680 5
COLLECTOR-TO-EMITTER VOLTAGE (Vep)—V
92CS-19133
Note 1:
Fig.4—Safe area for dc operation.
Note 2:

92L5-iB62R2

0.1-10 pF piston capacitor

1.0-30 pF piston capacitor (Note 2)

0.01 uF disc ceramic

1000 pF feedthrough

1/4 in. {6.35 mm) OD copper tubing; 1-1/4 in.
{31.75 mm) long (Note 1}

0.12 uH choke

0.27 QY wire-wound

1/8 x 1/32 x 6/8 in. {3.17 x 0.79 x 15.87 mm)
long copper strap

1/4 in. (6.35 mm) OD copper tubing, 2-1/4 in.
(67.15 mm} long (Note 1)

Cs.Cq:

L1 and Lg are mounted coaxially within a 1-5/8 x
1-5/8 x 6 in. (41.27 x 41.27 x 152.40 mm) box.

For optimum performance, C3 should be mounted
between emitter and base with minimum lead
lengths.

Fig.5— Typical 400-MHz rf amplifier circuit,
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CASE TEMPERATURE (TC)125° = = FREQUENCY (f) 21 MHz
POWER INPUT (Pig) =5 W 5 3 CASE TEMPERATURE (Tg) = 25°C
--225 MHz | © w
400 MHz | B z
| g
= = %
| =)
% l yu
8 - a°
< % gl
; : ;
- 3 :
3 :
& w @
§ x
g g
& ® 5 10 26 a4
a COLLECTOR TO-BASE VOLTAGE (Veah—V g0 s 1368 R
(¢
o % 32118002 Fig.7—Typical variation of collector-to-base capacitance.
10 14 18 22 26 30
COLLECTOR SUPPLY VOLTAGE (VCe)-V  go( s-1a74r2
DIMENSIONAL OUTLINE
Fig.6—Typical wer output and collector efficiency vs.
AU L & LA (JEDEC T0-60)
collector supply voltage.
CASE TEMPERATURE (Tc)+25° : Jhst P A
5 COLLECTOR -TO-EMIT TER VOLTAGE (Vgg)s 28 V i o —ef
8 f
= 100 b Y‘D_-._ql
| | ===
EN ] ﬂ ﬂ/ﬂ )
)
g |
—
;, €0 J l
SEpE—
w '
: 4] o
“ 1] F
& 40 -\ L Ay
) SEATING [ v:
. TERMINAL CONNECTIONS PLANE . '
g 20 Case, Pin No. 1 — Emitter ¢
H Pin No. 2 — Base - l
o o Pin No. 3 —~ Collector ow
o 1 2 3 4 5 6 7 4 —
RF POWER INPUT P1g)—w INCHES MILLIMETERS |
e _— . 92L8-1078R2 SYMBOL| MIN. | MAX. | MIN. | MAX.
i9.8— 2 1o |
g. ollector efficiency vs. power input. RS
Ay ~ |06 - a.19 2
ob 0030 |0.046 | 0762 117 a
0 | 0360 |0437 | 9.4 |11.10 2
CASE TEMPERATURE (T() »25° C : o0y 0.320 | 0.360 8.13 9.14
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)=28 V E | 0424 [ 0437 11077 | 11.10
e 0185 | 0215 | 470 | 5.46
- 2 o, |0000 [0110 | 229 | 279
| F |00% |0135 | 229 | 343 1
W J | 035 0480 | 9.02 |12.19
(=]
£ 20 oM | 0163 0189 | 434 | 480
E N 0375 |0455 | 953 | 1156
& Ny - | o078 - 1.98
3’ an 0.1658 | 0.1697 | 4212 4.310| 35
S
= NOTES:
9 10, 1. Dimension does not include sealing flanges
3 2. Package contour optional within dimensions specified
3. Pitch diameter — 10.32 UNF 2A thread (coated)
5 4. Pin spacing permits insertion in any socket having s
pin-circle diameter of 0.200 in. {5.08 mm) and con-
tacts which will sccommodate pins with a diameter
of 0,030 in. (0.762 mm) min., 0.046 in. {(1.17mm} max.
9 5. The torque applied to 3 10-32 hex nut assembled on the
400 500 700 thread during instaliation should not exceed 12 inch-
FREQUENCY (1)— MHz pounds.
RLS-2042R|
Fig.9— Typical power output vs. frequency.
97

World Radio Histo



File No. 268

IR/

Solid State
Division

RF Power Transistors

2N5070

Features:

JEDEC TO-60 "

RCA—2N50709 is an epitaxial silicon n-p-n planar transistor
of the overlay emitter-electrode construction. It is especially
designed for linear applications to provide high power in class
A or class B service. This device is intended for 2-to-30-MHz
single-sideband power amplifiers operating from a 28-volt
power supply.

The inherent high-frequency capability of the overlay

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ..............cvnnn

COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased (Vgg) =-1.5V

With external base-to-emitter resistance (Rgg) =5Q ......
S With DASE OPENM .« v v ieiiienenernecanascansonssannns

*EMITTER-TO-BASE VOLTAGE
*COLLECTOR CURRENT:

CONINUOUS ... iiitiietenaeacnonsasansaasaansanss
Peak .....iiiiiiiieiiiei ettt aatetesaanans

*CONTINUOUS BASE CURRENT ..............cccon

*TRANSISTOR DISSIPATION:

At case temperatures up to 25°C .. ....... ... e
At case temperatures above 25°C .. .. .. ... . iiiienenn

*TEMPERATURE RANGE:

Storage and operating {junction) .............. ... ...,

*LEAD TEMPERATURE (During soldering):
At distances » 1/32 in. (0.8 mm) from insulating wafer for
10 s max.

*In accordance with JEDEC registration data

Silicon N-P-N Overlay Transistor

For High-Frequency Single-Sideband
-— Communications Equipment

s Suitable for class A or class B amplifiers
s 25 W PEP output min. at 30 MHz with
gain: 13dB
7n: 40% min.,
IMD: 30 dB max.
= Low thermal resistance

structure together with individually ballasted emitter sites
makes it possible to forward-bias the device into the active
region without incurring thermal instability.

The emitter pin is common to the case to minimize lead
inductance.

®Formerly RCA Dev. No. TA2793.

..... VcBo 65 v
..... VCev 65 v
..... VCER 40 \")
..... Vceo 30 \")
..... VEBO 4 v

Ic
..... 33 A
..... 10 A
..... g 1

Pt

..... 70 w
..... See Fig. 2
..... -65 to 200 °c
..... 230 °c
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25° C unless otherwise specified

TEST CONDITIONS

LIMITS
VOLTAGE CURRENT
CHARACTERISTIC SYMBOL V de mA de UNITS

Ve | Vee | VBE | s e MIN. | MAX,

Collector Cutoff Current:
With base-emitter junction
reverse-biased . 60 | -1.5 - 10
AtTc=150°C e 60 | -15 - 10
With emitter open Iceo 60 0 - 10
With base open Iceo 30 0 - 5

Emitter Cutoff Current IEBO 4 = 10 mA

mA

Collector-to-Emitter
Sustaining Voltage:
With base-emitter junction
reverse-biased

With base open Veeolsus) 0 |200° 30 -
With external base-to-emitter
resistance (Rgg) = 582
Emitter-to-Base
Breakdown Voltage ViBR)EBO 10 4

VcEey (sus) -1.6 200* 65 -

VcEeR(sus) 200? 40 -

DC Forward Current h 5 3000 10 100
Transfer Ratio FE 5 1000 | 20 =

Magnitude of Common-Emitter
Small-Signal Short-Circuit
Forward Current Transfer
Ratio (f = 50 MHz)

Output Capacitance {f = 1 MHz) Cob 30 0 - 85 pF

Available Amplifier
Signal Input Power 1.25
(See Fig. 8) ] - PEP
26 = 5082, P, = 25 W(PEP)

1 = 30 MHz, f5 = 30.001 MHz

Intermodulation Distortion
2G = 5082, P, = 25 W(PEP) IMD - 30 dB
f1 = 30 MHz, {5 = 30.001 MHz

Collector Efficiency
26 = 5092, P, = 256 W(PEP) ne 40 - %
1 = 30 MHz, f5 = 30.001 MHz

Thermal Resistance °
Junction-to-Case Rouc - 25 crw

I gl 15 1000 | 2 -

*In accordance with JEDEC registration data format
2pyised through a 25-mH inductor; duty factor = 50%
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COLLECTOR SUPPLY VOLTAGE (V¢g) = 28V 11T 1 T i
FREQUENCIES (TWO-TONE) » 30 Mz, 30.001 MHz e : :

01 COLLECTOR QUIESCENT CURRENT (Icq) = 20 sA
? CASE TEMPERATURE (Tg) » 259 CORUP TO 759 C 1] - H
- T I =
g0 - - < HHH
! - é B80! HEE
- - 3
& 20 T - - 3 HE
5 1 1 - 3RO OROER | s o HEE
& 3o} T rr g E
= - -+ +11 ‘424 5 TH OROER | 32
11T ot i 3
o — . THH H o
7 TH OROER +|
: | I -
50 20 :
[ S 26 2 30 38 40 :
RF PONER QUTPUT (PgyT) - ¥ (PEP) Sl ek J ELY C
92L8-1977R| CASE TEMPERATURE (T¢) - °C
92L5-188 2R2
Fig. 1—Typical intermodulation distortion vs.
rf power output. Fig. 2—Dissipation derating chart.
BU[COLLECTOR 0
poase TErPERATURE(TC).'OO.C NOTE:T[ 1S Dt:'rslnmnslo e\lt Fnouslcisss(?r:lzﬁzo:%t:?n:ﬁ? )30.224; MH2
I Ugss OF INFRARED | | QUIESCENT COLLECTOR CURRENT *20 mA
< Ie MAX TECHNIQUE 50 [CASE PERATURE (T¢) = 25°
| - 52
e |
Ky ™N -
- t 1| 13
I HOT -SPOT TEMPERATURE P
E (15} =200°C g
(s | S
: -
: T |2
3 Q
ol 4 o
8 a
Veeo 2
LIMITED ©
0.
[ 0 100 5
COLLECTOR-TO-EMITTER VOLTAGE {veg) —V oUTPUT POWER (Pan) W(P::)
oE) -
92CS- 19139 92L5-'880Re
Fig. 4—Typical collector efficiency vs. rf
Fig. 3—Safe operation with dc forward biss. power output.
O] COLLECTOR SUPPLY VOLTAGE (V) = 28V FREQUENCIES (TWO-TONE) » 30 MHz, 30.000 MHz 17+ HHE
FREQUENCIES (TRO-TONE) = 30 MH2, 30.001 MH2 ::::.LE;T:R QUIESCENT CURRENT (lcg)= 20mA :
COLLECTOR QUIESCENT CURRENT (IgqQ) = 20 mA . 3t
30 5 10 . - teg) 50 CﬁE 'YEIPERAYURE (Tg)= 259C
: £
§ g = a0 RS
= 20 ' SRR
- 3 = HH
L E 5 : S
5.k < :
£20F 30f 30 :
-
=S :
§ = 40k & 20
£ 3 g
g B & it
£10% 5o 0
1
20 a0 60 80 120 140 o 10 20 3
CASE TEMPERATURE (T¢) - 9C COLLECTOR SUPPLY VOLTAGE (Voc) - V
92LS-188IR| 92LS-1883R2

Fig. 5—Typical rf power output and Inter-
modulation distortion vs. case tem-
perature.
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L
Lo:

La:

Cy:

Ca:

Cy:

2N5070

1099 coLLecTor suppLY voLTAGE

| CASE TEMPERATURE (Tgl=25°C

e+ 28y —
>

al—

Ve

o
N

» D@0
-

COLLECTOR CURRENT (1¢)-mA
o ~n
\

10

Mee
)

wort i ;}: o
% R ¥
"1
} 134/208 b

3T No. 12wire, 1/4 in. {6.35 mm) ID, Cy:
1/2in. (12.7 mm) long Cg:
,3/8 in. (9.52 mm) ID, Cq:

6T No. 14 wi
3/4 in. {19.05 mm) long

ST No. 10wire,3/4 in. (19.05 mm) ID, Cy:

3/4 in. (19.05 mm) long

140-680 pF, Arco 4

or equivalent Ry:
170-780 pF., Arco 469 Ay:
or equivalent RFC:

0.05 uF, ceramic

0.3 0.4 0.5 0.6
BASE-TO-EMITTER Vi

0.7 0.8 09 1.0

OLTAGE (vgg)-Vv
s2s- 293

Fig. 7—Typical transfar charsctaristics.

7,

ns-ureny

0.1 uF, ceramic
1000 pF feedthrough
24.200 pF;, Arco 425
or equivalent

32-250 oF, Arco 426
or equivalent

11,5w

Note 1: Adjust Vgg for a collector quiescent current of
20 mA withno rf input signal.

Note 2: impedance measurements are made at transistor socket
pins.

Single-Sideband Suppressed-Carrier Service

Peak anvelope conditions for a signal having a min-
imum peak-to-average power ratio of 2.

Test Operation

In test circuit shown, with “Two-Tona”
Modulation, at T¢ = 30° C, and at 30 MHz.

Collector Supply Voitage ... .... ... S0aaaaas0o 28V
Collector BiasCurrent . . . . . ... .............. 20 mA
RF Power Output:
Average . .. ... onooondnonanaaaa oD 12.5 min. W
Peak Envelope. . . . . .. .. 25 min.W
Intermodulation Distortion2 .+ 30 max.d8
Collector Efficiency. . . . . ... 40 min. %

5003, 25 W
350 Ferrite choke, Ferroxcube
#VK200 01-03B or equivalent

3Referenced to either of the two tones and without the use
of feedback to enhance linearity.

Fig. 8—Linaar rf amplifiar circuit for power output test at 30 MHz.
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DIMENSIONAL OUTLINE
JEDEC TO-60

INCHES MILLIMETERS
SYMBOL| MIN. | max. | MIN. | max. NOTES
A loz1s |0320 | 546 | 813
Ay - loiwes | - | am9 2
ob | 0030 |0046 | 0762 117 4
40 | 0.380 |0437 | 9.4 | 1110 2

00, |0.320 {0360 | 813 | 9.4
| E | 0424 | 0437 |1077 | M0
e |0185 |0215 | 470 | 5.6
e; | 0090 (0110 | 229 | 279
F | 009 |013 | 229 | 343 1

¥ y | o0ms |oss0 | .02 |1209

oM {0163 |0189 | 414 | 480

N |03 |oass | 953 | 1156

3 7 N, ~ |oos | - | 188
L1 ow | 0.16s8| 01697 | 4212| 4310 3,5

¥
t —— 1. Oimension does not include sealing flanges
SEATING] E — 2. Package contour aptional within di i ified
L]

+
F
_LT NOTES:
s ¥
Ny

PLANE
s ——— 3. Pitch diameter — 10-32 UNF 2A thread (coated)
. 4. Pin spacing perimts insertion in any socket having »
] pin-circle diameter of 0.200 in. (5.08 mm) and con-

| ew tacts which will date pins with a di

— of 0.030 in. (0.762 mm) min., 0.046 in. {1.17mm) max.
5. The torque applied to a 10-32 hex nut assembled on the

92C$-18019 thread during installation should not exceed 12 inch-

TERMINAL CONNECTIONS pounds.
Pin No. 1 — Emitter

Pin No. 2 — Base

Pin No. 3 — Collector

bz
:Hj_'
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RG]

Solid State
Division

RF Power Transistors

2NS071

Features:

JEDEC T0O-60 H1307

RCA type 2N50712 is an epitaxial silicon n-p-n planar
transistor featuring overlay emitter electrode construction.
This device utilizes many separate emitter elements and has

individual ballast resistance in each of the emitter sites for
stabilization. It is especially designed as a high-power, class
B and C rf amplifier for FM communications with a 24-volt

24-W (CW ), 76-MHz Emitter-
Ballasted Overlay Transistor

Silicon N-P-N Device for 24-Volt Applications
in VHF Communications Equipment

® For class B or class C amplifiers
® For 24-V FM (30 to 76 MHz) communications
® 24 W output at 76 MHz with 9 dB gain (Min.)

= Low thermal resistance

The transistor can be operated under a wide range of
mismatched load conditions. All units are tested for a load
mismatch having a VSWR of 3:1 which is varied through all
phases. The test is performed at 30 MHz and 30 watts
output.

8Formerly RCA Dev. No. TA2827.

power supply. It is useful for both narrowband and wideband
applications in the 30- to 76-MHz frequency range.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE ........c.ovviineenenn. VCBO 65 \
*COLLECTOR-TO-EMITTER VOLTAGE .........covuennn.. VCEO 30 \
*EMITTER-TO-BASE VOLTAGE .......o.vviiiiiinnnnn... VEBO 4 \'
*COLLECTOR CURRENT:

CONtINUOUS .. ut ittt ittt iiie e eeannnennnnns Ic 3.3 A

[ 3 080060600 0080000888080808804600000000008800 10 A
*CONTINUOUS BASE CURRENT .......c0iiiineennannnnn. IB 1 A
*TRANSISTOR DISSIPATION: PT

At case temperaturesupto 25°C ...................... 70 w

At case temperatures above 25°C . ...................s. See Fig. 5
*TEMPERATURE RANGE:

Storage and operating (junction) . ....................... —65 to 200 °c
*LEAD TEMPERATURE (During soldering):

At distances > 1/32 in. (0.8 mm) from insulating wafer for

T0 S M. ittt ittt it et e e 230 °c

*In accordance with JEDEC registration data
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C.

STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V Voltage- mA
\4
Ves | Vee | VBe | 'E g | 'c [ mn | max
Collector-Cutoff Current:
| 60 -15 - 10
CEV
AtTc = 150°C 60 | -15 - 10 A
m
With base open Iceo 30 0 - 5
With emitter open 'CBO 60 - 10
Emitter-Cutoff Current lego 4 - 10 mA
Collector-to-Base
Breakdown Voltage V(BR)CBO 0 200 65 - A"
Collector-to-Emitter
Breakdown Voltage:
With base open V(8R)CEO i 0 200° | 30 - v
Collector-to-Emitter 1
Sustaining Voitage:
With base open Vegolsus) 2007 | 30 - v
With external base-
to-emitter resistance VR lsus) 200° 40 -
(Rgg)=5%
Emitter-to-Base
Breakdown Voltage V(BR)EBO 10 0 4 - v
DC Forward Current h 3A 10 100
. FE
Transfer Ratio 5 1A 20 -
Thermal. Resistance Rouc _ 25 oc/w
{Junction-to-Case)
®pylsed through a 26-mH inductor; duty factor = 50%; repetition rate > 60 Hz.
DYNAMIC
TEST CONDITIONS
CHARACTERISTIC SYMBOL DC Collector Input Power | Frequency | “MITS UNITS
Supply (Vee)-V (Pg)-W ) - MHz MIN. | MAX.
Power Qutput POE 24 3 76 24 - w
Power Gain Gpg 24 3 76 9 - dB
Magnitude of
Common-Emitter, -
. - Veg=15V
Small-Signal, Short-Circuit |hfe| 50 2 -
Forward Current Ic=1A
Transfer Ratio
A.vailable Amplifier P; Source impedance Pog =24 W 76 _ 3 w
Signal Input Power (Zg} = 50
Collector Efficiency ¢ 24 3 76 60 - %
Load Mismatch ™ 24 1.2 30 GO/NO GO
VSWR = 3:1
Coll -to-Base Cap. 1ce Cobo VCB= 30V - 1 - BS pF
In accordance with JEDEC registration data
TYPICAL APPLICATION INFORMATION
— DC Coltector Collector
Circuit Input Output .
PPLICATION
g Llle) {Fig.} Supply Voltage Power (P|g)-W Power (POE)-W Etficiency
(vee)-v el-%
76-MHz Amplifier 7 24 3 26 70
SO E 8 24 09-25 20 4854
Broadband Amplifier (FM)
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PERFORMANCE DATA

2N5071

117 - wae T T T
1o CASE TEMPERATURE (T¢) = 25°C ! 1 11 FREQUENCY (1176 MHz ! 1 !
T COLLECTOR SUPPLY VOLTAGE(Vee) = 24V [ 11 11 CASE TEMPERATURE (T¢)+25°C |1+ 1

35, - T : - FEH INPUT POWER (Pyg)e3W
TS
e . HPRT ¢ Ina 3 = i
: 1% :
i E
_ . [y 1
28 1 NS E =
- 2 N 5
W i3 Y
£ R 221 5 HEGHE
5 20 - Pyttt « 39 7
- T 1 T [/ s u W T
3 S e z 1 H
- + /iy~ & - -
x 15 -0 20 !
W + ' ™ ! : -
§ -3 * 1 ' 1 '
'S 43 4 3 :
w T 10
[ 4 3 3 i m “ . /
5 3 11T ! w - 1 f
) 20 a0 60 80 0 6 15 20 25 30 35 40
FREQUENCY (f)—MHz COLLECTOR SUPPLY VOLTAGE (Vg)—V
92L5-1835R2 92CS - 19159
Fig. 1—Typical output power vs. frequency. Fig.2—Typical output power vs. collector supply voltage.
COLLECTOR SUPPLY VOLTAGE (Veg)=24 V 11 t 10 case TemperaTURE(Te1s00°c [ [ [ T]
CASE TEMPERATURE (Tg)=25°C + l | | NOTE:T g 1S DETERMINED BY |
30| FREQUENCY (1) =76 MHz 80 I USE OF INFRARED
T e T o1 max. y TECHNIQUE
HHA" 1
z . HE e 0 4 B3 | N
L X & = ™\ [ ||
<] 1T 5 £ 7 HOT ~SPOT TEMPERATURE
£ 20 - 60 = ¢ (T,g) 2200°C
« 1 s g
o — S SR— -4 . —
e, 50 & s AN
= -4 Q —— Y
2 o w |
& 5 = | | [ ] |
=) 40 2 * I T | _
o =) hd v
ceo
S LIMITED
P 30 2
1. !
11 3
H HH 0.
0 [ 3 ) € 10 100
INPUT POWER {Prg)—W COLLECTOR-TO-EMITTER VOLTAGE {Vgg)—V
92¢S —-19160
92CS-1913
Fig.3—Typical output power or collector efficiency vs. Fig.4—Safe area for dc operation.
input power at 76 MH:z.
15
HRRHE COLLECTOR SUPPLY VOLTAGE
{Vccl=24 v
o 3 OUTPUT POWER (Pog)e20W  _|
= 100 il o»_wm Rzummﬂczmmqn.._oo.n
o 335: T z $
o T _.
W =8 | f nér
z 9 I I | -
£
= 2
a : u
a : 852
= : [ _ _.\\ W ®
s : ] NG \_:
5 i3 0%,
& T nu 153
2 ™ | w
o d 4% =
= el VN
= N T 8
= eI EIe: 3
3 N, T —— T J 5z
I ] | | VSR , 22
30 40 50 60 70 80
0 : FREQUENCY {f)— MHz
-00  -50 ) 50 100 150 200 250 92¢5 19161
CASE TEMPERATURE (T¢) - OC
92.5-1882R2

Fig.5—-RF Dissipation derating curve.

Fig.6—Typical broadband performance of 2N5071.
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v Le (Z =50 Q) €. Cy: 55-300 pF trimmer capacitor, ARCO 427, or equivalent
C,C 32-250 pF trimmer capacitor, ARCO 426, or equivalent
zg+800) € 3“4
Cs: 1000 pF feedthrough
Cg O uF {50V) electrolytic
Cz; c4;{ Ly: 1 turn, No.16 wire, 5/16in. {7.93 mm)} ID
L2:1 Ferroxcube No. VK200 01-3B, or equivalent
L3, La:  3turns, No. 10 wire, 5/16 in. (7.93 mm} 1D,
L 1/2in. {(12.7 mm) long
= +veet 24V 92L5-1836R2

Fig.7—Narsowband rf amplifier circuit for power output test
(76-MHz operation).

(2 *500)

( Zy 2NS0TI

92€S-19162

Fig.8—Wideband rf amplifier circuit (30-to-76 MHz).

DIMENSIONAL OUTLINE JEDEC TO-60

SEATING
PLANE

| ew

92¢8-18019
TERMINAL CONNECTIONS

Mounting Stud, Case, Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3 — Collector

106

Note: Impedance measurements are made at transistor socket pins.

C1, Cz: 55-300 pF trimmer capacitor, ARCO 427, or equivalent

Cz, Cs: 0.47 uF ceramic
C4: 1000 pF feedthrough
L1 :  Ferroxcube No.VK200 01-3B, or equivalent

T1, T2, T3: 6 twisted pairs (10 turns/in.) of No. 28
wire connected in parallel. 3 1/2 turns
on Indiana General CF-108-Q2
ferrite core, or equivalent,

T4, Tsz 2 lengths of RE-196A/U cable connected in paraliel.

7 turns on Indiana General CF-111-Q1 ferrite core,

or equivalent.

INCHES MILLIMETERS | |
| SYMBOL| MIN. | MAX. | MIN. | MAX.
A |0215 0320 | 546 | 813
A - |o1es | ~ | a9 2
¢ | 0030 |0.046 | 0762| 117 4
60 0360 | 0437 | 914 [11.10 2

90, |0320 0360 | 813 | 9.4
€ |o0424 |0437 [1077 1110
e 0185 0215 | 470 | 546
e; 0090 |0110 | 229 | 279
0.090 [0135 | 229 | 343 1
4 |o3ss o480 | 902 | 12419
oM | 0.163 0189 | 414 | 480
N |0375 |0455 | 953 [1156
Ny - (o078 | - | 168
oW | 01658 | 0.1697 | 4212 4310 3.5+

NOTES:
1. Oimension does not include sealing flanges
2. Package contour opti within di i

3. Pitch diameter — 10-32 UNF 2A thread (coated)

4, Pin spacing perimts insertion in any socket having a
pin-circle diameter of 0.200 in. {5.08 mm) and con-
tacts which will date pins with a di
of 0.030 in, {0.762 mm) min., 0.046 in. {1.17mm) max.

5. The torque applied to a 10-32 hex nut assembled on the
thread during installation should not exceed 12 inch-
pounds.
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NG/

Solid State
Division

RF Power Transistors

2N5090

Features:

JEDEC TO-60

H 1307

RCA-2N5090® is an epitaxial silicon n-p-n planar transistor
employing the RCA-developed ‘‘overlay’’ emitter-electrode
design. it is intended for rf amplifier, frequency-multiplier,
and oscillator service in vhf and uhf communications
equipment.

The overlay structure contains many isolated emitter sites

MAXIMUM RATINGS, Abso/ute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE .. Vcgo 55 v
COLLECTOR-TO-EMITTER
VOLTAGE:
With external base-to-emitter
resistance, Rge =1092 ......... VCER 55 v
* Withbaseopen ................. VCEO 30 v
*EMITTER-TO-BASE VOLTAGE .... VEBO 35 \"
*CONTINUOUS COLLECTOR
CURRENT .. ...ovuniennnannnn I 0.4 A
*CONTINUOUS BASE CURRENT. ... Ig 0.4 A
*TRANSISTOR OISSIPATION ...... P
At case temperatures up to 100°C........... 4 w

At case temperatures above 100°C. . Qerate linearly at 0.04 W/°C
*TEMPERATURE RANGE:
Storage & Operating (Junction), ...........
*LEAO TEMPERATURE (Ouring soldering):
At distances 2> 1/16 in. {1.58 mm) from
insulating wafer for 10smax. ............. 230 °oc

*in accordance with JEQEC registration data format JS-6 ROF-3.

—6510 +200 °C

High-Power Silicon N-P-N
Overlay Transistor

R High-Gain Type for Class A, B, or C
L } Operation in VHF/UHF Circuits

um Maximum safe-area-of-operation curve

®= 1.2W (min.) output at 400 MHz (7.8 dB gain)
m 1.6 W (typ.) output at 175 MHz (12 dB gain)
® Hermetic stud-type package

» All electrodes isolated from stud

connected in parallel by means of a diffused grid structure
and a deposited metal overlay. The overlay design provides a
very high emitter- periphery-to-emitter-area ratio and results
in low output capacitance, high rf-current-handling capa-
bility, and high power gain.

®Formerly RCA QOev. No.TA7146.

I
e
8 — -
[ ] S—
IC MAX. (CONTINU
<4 T
€ |
{) [
[CON] —
c T ,
2 | |
™
S s j, - 1
8 = +——+—1T T —+——
] ‘ |
v 1
Vo MAX. —=]
,'___*_ | #_V CEO_' %
|
10 1 | 1 ! l |
1 ? L A ] o Y f
COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V
@s308R2

Fig.1—Safe area for dc operation.
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ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C

File No. 270

STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V Voltage-V mA
VCE VBE I s Ic MIN. | MAX.
*| Collector-Cutoff Current:
With base open ICEO 28 0 - 0.02
With base-emitter junction reverse-biased 55 -15 - 0.1 mA
With base-emitter junction reverse-biased & cev
T¢ = 200°C 30 -15 - 5
* | EmitterCutoff Current IEBO 35 - 0.1 mA
Collector-to-Base Breakdown Voltage V(BR)CBO ] 0.1 55 = v
*| Collector-to-Emitter Sustaining Voltage:
With base-open VeEeo (sus) ] 5 30 S
With external base-to-emitter resistance v, (sus) M/
(Rgg) = 102 CER 5 | ss® | —
Emitter-to-Base Breakdown Voltage V(BR)}EBO 0.1 4] 35 - v
*| Collector-to-Emitter Saturation Voltage Veglsat) 20 [ 100 | - 10 v
*| DC Forward-Current . 5 360 | 5 -
Transfer Ratio BE 5 50 | 10 200
Thermal Resistance (Junction-to-Case) Rgic - 25 ocw
3pyised through a 25-mH inductor; duty factor = 0.05%.
DYNAMIC
TEST CONDITIONS
DC Collector Output Input Collector | Frequency
CHARACTERISTIC SYMBOL| Voltage |Power (Pog) | Power (Pyg) | Current (i)  (f) LIMITS | yniTs
\% w w mA MHz MIN. [ MAX,
Power Qutput (Class C amplifier,
= : 400 k -
unneutralized) (See Fig. 2) POE |Vec=28 e U2 W
Gain-Bandwidth Product fr Veg =15 50 500 | — MHz
* | Magnitude of Common Emitter,
Small-Signal, ShortCircuit Forward- |hte] |Vce=15 50 25 | —
Current Transfer Ratio
* | Available Amplifier Signal Input Power ) 1.2 400 - | o2 w
* | Collector Efficiency N 1.2 45 - %
* | Collector-to-Base Capacitance Cobo | VeB=™ 30 1 - 35 pF
*|n accordance with JEDGC registration data format JS-6 RDF-3.
P € P%% )
IE L 2,500
285090 3 3 Cq: 0.9-7 pF, ARCO 400, or equivalent

(2g*508)

Vecs+28v

9285-3620R2

Fig.2-400-MHz rf amplifier for output power test.
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Ca,C3:
Ca:
Lqs

L2:

L3:
Lg:

1.5-20 pF, ARCO 402, or equivalent
1,000 pF, feedthrough type

2 turns No.18 wire, % in. {6.35 mm) ID,
1/8in. (3.17 mm) long

3 turns No.16 wire, % in. (6.35 mm) ID,
3/8 in. (9.52 mm) long

0.1 uH, RFC

2 turns No.18 wire, 1/8 in. {3.17 mm) 1D,
1/8in. (3.17 mm) long




File No. 270

2N5090

CASE TEMPERATURE (Tc) e 25°C - ]
COLLECTOR-TO-EMITTER YOLTAGE (Ycg) = 28 ¥ -{
I 3of 4 1 1_4#-
gl | I !
[ 3
gz.o_ B N N N0 Il
= M —— \ \
£
£ sl _x<:>{\
& 10 h_\"m’wm 100 \\ \;
’\ ER(’IE)-so,,,. \\\\\
05| -
, MllEas;
100 20 00 400 600
FRE QUENCY (1) - Mtz SR

Fig.3—Typical output power vs. frequency.

CASE TEMPERATURE (T¢) = 250 C
1000]
= 2
x
t pale
| > =l
s ETR T g T
= [« ’73;, ™.
- Po(\
",
600 SR o
cs,.\
x r :’ N
£ aoo AN
H N
g
z 200
<
o
o 20 40 60 80 100

COLLECTOR CURRENT (I¢c)—mA
92CS~14634R2

Fig.5—Typical gain-bandwidth product vs. collector current.

12| cASE TEMPERATURE (Tc) » 250 €
=
.b.;_.j I:_,:, :f::!'h |

COLLECTOR-TO-EMITTER YOLTAGE (Vcg)» 15V [
|

i
5;!
3 S | .‘_ -\
é O S T t
g | e‘l“&.\\.\-\ —
g “ _t
% 4 i
& - ')ﬂ" H — 1T
e
-2yl 5-50- 25 . _
L1 ‘I>ﬂ P
0 ¢ L] ’ t s
FREQUENCY () = MH:
SS- %2R

Fig.7—Typical series input reactance vs. frequency.

CASE TEMPERATURE (Tc)» 250 C i1 T
RF INPUT POWER (P} = 0.2 % s -
| FREQUENCY () = 400MH:z 3

RF OUTPUT POVER (Pgg) —¥

ity St N R R
5 0 15 20 5 30 35 &
COLLECTOR SUPPLY YOLTAGE (Vog)—V

Fig.4—Typical output power vs. collector supply voltage.

T T
COLLECTOR-TO-EWITTER VOLTAGE (Veg) = 15 ¥|——— |
CASE TEMPERATURF (T¢) s 250 C [
T + T + T

Gl
T T T T
e

COLLECTOR CummEwy ey —
m——L 4—++—r—- e Bma T

u—J-+‘ +——
FHH

SERIES INPUT RESIS'IANCEIR- (bi,)l—ﬂ

Il 1 1
100 500
FREQUENCY (f) - MHz

oSSR
Fig.6—Typical series input resistance vs. frequency.
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)» 15V
COLLECTOR CURRENT (ic) » 25 mA L £
CASE TEMPERATURE (Tc) e 25° C
[~ ] T l T {% o
+ [ ] [ 1
N e e L 573
5 s
2 n £
] 8
§ 15 15 ;_
L 2
& o g
5 5
£ &
- g
& ]
Y

FREQUENCY (1)~ MHz

255 M2UR2

Fig.8—Typical series input resistance and reactance vs.
frequency.
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COLLECTOR-TO-EMITTER VOLTAGE (Vcg) s 1SV I ] T
161 CASE TENPERATURE (Tc) = 252 € |

T T T
e 4—+—~J"—L“—‘—t
fi AT

]

. cdﬁs?m‘.umsﬁlrucﬁ: 25 0R 100 mA
—w TR
T

LI

COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 1SV, ’—]’—I‘ J_L‘ 1
CASE TEWPERATURE (Tc) = 25° C

=
-

—
~

=~
s

-

PARALLEL OUTPUT CAPACITANCE (Coqq) - 9F
-

~

PARALLEL OUTPUT RESISTANCE [Re (1/Y2)]— 0

0
0 7 Yo
FREQUENCY (f) - MHz FREQUENCY ()~ #Hz
9285-3625R2 WSR2
Fig.9—Typical parallel output resistance vs. frequency. Fig.10—Typical paraliel output capacitance vs. frequency.

FREQUENCY (f) = | uHz

COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 1S V
N | CASE TEMPERATURE {Tc)=25°C

COLLECTOR CURRENT (ic) a 25 mA
CASE TEMPERATURE (T¢) = 250 C

L\

A

-

N
|
1
!
T

PARALLEL OUTPUT CAPACITANCE (C,, ) - pF

.
=3

COLLECTOR-TO-BASE CAPACITANCE (Copgl— pF

PARALLEL OUTPUT RESISTANCE [1/Re (Y22)] - 01

102 10
0 500 0 [J 20 30
FREQUENCY () - MHz COLLECTOR-TO-BASE VOLTAGE (Vcg)—V
WSS 62 1R 92CS~1315TR2
Fig.11—Typical parallel output resistance and capacitance vs. Fig. 12— Typical variation of collector-to-base capacitance.
frequency. with collector-to-base voltage.

DIMENSIONAL OUTLINE, JEDEC TO-60

INCHES MILLIMETERS [ NOTES:
SYMBOL| MIN. | MAX. | MIN. | MAX. 1. Oimension does not include sealing flanges
2. Package contour L within di it
A 0215 (0320 | 546 | 8.3 3. Pitch dismeter — 10-32 UNF 2A thresd (costed)
Aq - 0.165 - 4.19 2 4. Pin spacing perimts insertion in any socket having a
¢b 0.030 | 0.046 0.762 | 1.7 4 pin-circle diameter of 0.200 in. (5.08 mm) and con-
tacts which will date pins with a di
90 | 0360 | 0437 | 9.14 | 1110 g of 0.030 in. (0.762 mm) min., 0.046 in. (1.17mm) max.
40q (0320 | 0.360 | 813 | 914 5. The torque spplied to a 10-32 hex nut assembled on the
E 0424 | 0437 | 10.77 | 11.10 thread during installation should not exceed 12 inch-
e 0.185 | 0.215 470 5.46 pounds.
oy |00% [0110 | 229 | 279
F 0090 |0.136 | 229 | 343 1
J 0.355 |0.480 | 9.02 |12.19 TERMINAL CONNECTIONS
oM | 0.163 [0.189 | 414 | 480 Pin No. 1 — Emitter
F N 0375 | 0485 | 953 | 1156 Pin No. 2 — Base
; . f Ny - | o078 - 1.98 Pin No. 3 — Collector
sEaTING r M oW | 0.1658 [ 0.1697 | 4212 4.310 | 3,5 Case—tsolated
o™
——1
—
4 22CS- 1000
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File No. 279

NG

Solid State
Division

RF Power Transistors

2N5102

Features:

JEDEC TO-60 “o

RCA-2N5102° is an epitaxial silicon n-p-n planar transistor of
the overlay emitter-electrode construction, It is especially de-
signed with integral ballast resistors in each emitter site to pro-
vide high power as a class C rf amplifier for vhf aircraft com-
mdinications service (108 to 150 MHz) with amplitude mod-
ulation and 24-volt power supply.

The transistor features complete protection against any load
mismatch. Each unit is tested at 118 MHz with full modula-
tion and no current limiting for all load-mismatch conditions
from short-circuit to open-circuit.

MAXIMUM RATINGS, Absolute-Maximum Values:

High-Power Silicon N-P-N
| Overlay Transistor

For Class C, AM Operation in VHF Circuits

15 W output min. at 136 MHz
For 24 V aircraft communication
Load mismatch protection

High voltage ratings

Emitter grounded to case

In the overlay structure, a number of individual emitter sites
are connected in parallel and used in conjunction with a com-
mon collector region. When compared with other structures,
this arrangement provides a substantial increase in emitter
periphery for higher current or power, and a corresponding
decrease in emitter and collector areas for lower input and
output capacitances, The overlay structure thus offers greater
power output, gain efficiency, frequency capability, and
linearity.

®Formerly RCA Dev. No. TA2791

*COLLECTOR-TO-BASE VOLTAGE ... ..ttt ieieiaaanenn VcBO 90 Vv
COLLECTOR-TO-EMITTER VOLTAGE:
With base-emitter junction reverse-biased, VBE=—15V ........................... VCEV 100 Vv
*With external base-to-emitter resistance, RBE=5 ........ ..o oiiiiiiiiinina.., VCER 50 \'
"EMITTER-TO-BASE VOLTAGE ... ....cttiiriitttttitiiiaeiieiiieananennns VEBO 4 \'
*CONTINUOUS COLLECTOR CURRENT .. ... ... .. Ic 33 A
PEAK COLLECTOR CURRENT ... ...ttt ittt i ennens 10 A
*CONTINUOUS BASE CURRENT .. ..ttt ittt it ae e e ianne B 1 A
*TRANSISTOR DISSIPATION: PT
At case temperatures UP 10 25°C .. .ottt it e e e e e e 70 w
At case temperatures above 25°C . ... ...ttt e See Fig. 6
*TEMPERATURE RANGE:
Storage & Operating (JUNCHON) ... vvtvivevee ettt et eee e —6510200 °C
*LEAD TEMPERATURE (During soldering):
At distances 3 1/32 in. (0.8 mm) from insulating wafer for 10smax .................. 230 °c

*In accordance with JEDEC registration data.
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2N5102 File No. 279

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONDITIONS
LIMITS
CHARACTERKSTIC SYMBOL LGS i UNITS
V dc mA dc
veg| Vece| VBe | le| I8 Ic MIN. | MAX.
Collector Cutoff Current:
*| With base-emitter junction
reverse biased ) 83 -1.5 - 20 A
*| TAtTc=150°C CEV 30 | -1.5 = w | "
With external base-to-emitter
resistance (RgE) =5 Q ICER 50 - 10
*| Emitter Cutoff Current IEBO -4 - 10 mA
*| Collector-to-Emitter
Sustaining Voltage: o
With base-emitter junction Veevisus) = L Y -
reverse biased v
With external base-to-emitter
resistance (Rgg) =5 0 VCERtsus) iy 50 B
With base open VCEO(sus) 0 | 200° 35 -
Emitter-to-Base Breakdown
Voltage V(BR)EBO 10 0 4 - \"
» : 4 3A 10 -
DC Forward Current Transfer Ratio hEg 4 0.6 A 10 | 100
*| Magnitude of Common-Emitter,
Smali-Signal, Short-Circuit Forward
Current Transfer Ratio Ihtel 24 500 ! -
(f = 150 MHz)
*| Output Capacitance (f = 1 MHz) Cob 30 0 - 85 pF
*| Available Amplifier Signal Input
Powerb P; - 6 w
(Po=15W, 2G =50 £, f = 136 MHz)
*| Collector Circuit Efficiency
(PlE=6W,2G =509, f= 136 MHz) | C LN
Modulation® 24
{f =118 MHz) M (Vee) 80 - *
Loag Mismatch M 24 1100 Will not be
{f = 118 MHz) (Vee) damaged
Dynamic Input Impedance (See Fig. z 24 1.7+j2.6 Q
10 (P(E = 6 W, f = 150 MHz) IN vee) (typ)
Thermal Resistance 0
{Junction to Case) ReJc - g A

*)n accordance with JEDEC registration data. B B )

APyised through a 9-mH inductor; duty factor = 50%. Vg Modulation = 100%; M = /2 Pam — Pcar x 100%.
bunmodulated carrier. Pcar

€See Figs. 9 & 10. Carrier Power, PCAR' =15wW,;

dUnder conditions of f €, the transi is d to
all conditions of load mismatch from short-circuit to open-circuit.
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File No. 279 2N5102
CASE TEMPERATURE (Tg)=250 C CASE TEMPERATURE (T¢)= 259 C ;
ey RF POWER INPUT (Pjy)=6 W 1
COLLECTOR-TO- EMITTER VOLTAGE (Veg)=20V
RF POWER INPUT (Py)=6 W K » FREQUENCY =136 MHz
TR Rt i ¢ 1
I e
I
3 ? I
[ =
5
&
g a 15
-
E - :
& g
¥
: i :: 0 L 10 15 2 5 » k- o
» L U B R = COLLECTOR- T0- EMTTER VOLTAGE (VgEI—V
OUTPUT FREQUENCY (fgyT)—WHz 9258265
380 Fig. 2—Typical rf power output vs. collector-
Fig. 1—Typical power output vs. frequency. to-emitter voltage.
CASE TEWPERATURE (Tc)=25° C COLLECTOR SUPPLY VOLTAGE (Vc)=2 V :
COLLECTOR- TO- EMITTER VOLTAGE (VcE)- 24V CASE TEMPERATURE (T¢)=25° C et :
RF POWER INPUT (Piy)=6 ¥ OPERATING FREQUENCY= 136 MHz 5332252, S
- < - -
! =
> L
2 : =
> es 3
2 x
8 5
©
£ £ f
& 353 3
g : g :
=]
o B
: :
siTssiimisiins
- bt
! t His SRR
%0 100 110 120 1% 140 150
OUTPUT FREQUENCY (foyT)—MHz RF POWER INPUT (Pyy)-W
285 %66 o5 3%67
Fig. 3—Typical collector efficiency vs.
Fig. 4—Typical power output vs. power input. frequency.
FREQUENCY =1 MHz HHH =
CASE TEMPERATURE (T()=25° C 1 e SRS
P = : +
I .. - e
K 4 4 s 80!
¢ HH Sessaaaas: &%)
= 1 1 o
g HH HHHH 2
=
g " } , £5 s0
+ )
2 H + 32
g IES RESE NG, . 5 .
T 1117
" 1 3
2 tH }
1, It
g 1 111 20
-
g 1 t Tt = } }
sof 1 Ism T ' i
o s 1 1B A 5 » B & R 50 w0 200
COLLECTOR-TO-BASE VOLTAGE (vcg)—V
2s3%6 92Ls-1279RI

Fig. 5—Typical variation of collector-to-base
capacitance.

World Radio Histol

Fig. 6—Dissipation derating curve.
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1l case TEMPERATURE (Tc) +100°C r T 11
| NOTE: T jg 1S DETERMINED BY |
N | USE OF INFRARED
T af— T¢ Max. TECHNIQUE |
g N
P “HOT-SPOT TEMPERATURE,
E {Tyg) »200°C
3 1 —
« s ! !
e |
(&} © T
2
3 !
o 4 T -
Q
Veeo
LIMITED
o4
1 0 100
COLLECTOR-TO-EMITTER VOLTAGE (Veg) —V
92¢S-19139
Fig. 7—Sate operation area with dc forward
bias.
RCA RCA RCA
40290 40291 40292 RCA 13
= (NOTED [—*] (NOTEN) [—™] (NOTEN [—*| 2NS5i02 [® WATTS
CARRIER
POWER

Note 1:  For technical bulletin write
RCA Solid State Division
Box 3200
Somerville, N.J. 08876
Note 2: Upward modulation only.
12v, ”yv, v, 24y,
MOODULATED MODULATED MODULATED MOOULATEO
(SEE NOTE2)  (SEE NOTE2)
staarrme

Fig. 8—Block diagram of a typical narrowband aircraft radio transmitter chain.

( ) Pin Tour
MOOUL ATOR L) {z 5o
0OSCILLOSCOPE
]
l__‘ ‘_l e,
RF POWER - 9215127502
RF .
RF |—» ORIVER |—e| AMPLIFIER "EOLER C.Ce: 335pF L1:  31/4 turns, 1/8 in. (3.17 mm) dia.
SOURCE (s(élgg:ab VARIABLE C2.Cy:  7-100 pF No. 14 wire
NISMATCH C3 0.14F Ly:  2turns, 3/8 in. (9.52 mm) dia. No. 14 wire
CIRCUIT Cq: 0.05uF L3: 4 turns, 3/8in. (9.52 mm) dia. No. 14 wire
Cs:  1.000 pF Lg. Ls: 350 2 Ferrite choke, Ferroxcube
saLs-rzrenz R: 19 wire wound #VK20001-38
Fig. 9—Block diagram for modulation test. Fig. 10—RF amplitier circuit for power output test.
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2N5102
12 V. MODULATED
(SEE NOTE)
4 v, M ATE
12 V. MODULATED CABLLLEE e
Pour
(z =son)

PlN = 100mw
(Zg=500)

—

e

92LM-1278R2

4 turns, 1/4 in. (6.35 mm) dia., No. 16 wire

RF choke, 1.0 uH

wire-wound resistor, R = 2.4 ohms

3turns, 1/8 in. (3.17 mm) dia., No. 14 wire

2 turns, 1/2in. (12.7 mm) dia., No. 16 wire

4 turns, 1/2 in. (12.7 mm) dia., No. 16 wire

350 §2 ferrite choke, Ferroxcube # VK200 01-38

Note: Upward modulation only,

Fig. 11 — Circuit diagram of a typical narrowband aircraft radio transmitter chain.

Cq,C3.C5,.C7,C16: 3-35pF La. Ly
C2,C4, Cg. Cg, C17: 860 pF Lg
Cg,Cq1.Cq3: 0.03 uF Lg:
C10. C12. C14: 1,000 pF Lio:
Cis: 0.14F Ly1:
L1.Lg: 3turns, 1/4in. (6.35 mm} dia., No. 16 wire bz
L2, Lg: Ferrite choke, Z = 450 ohms, Ferroxcube Lz
# VK200 01-4B
L3: RFchoke, 1.6 uH
DIMENSIONAL OUTLINE
JEDEC TO-60
T
|
|
£ 1
Ta
¥
JR

TERMINAL CONNECTIONS
Case, Pin No. 1 — Emitter
Pin No. 2 — Base
Pin No. 3— Collector

$b

4 — X
A e
LR ¥
! ¥ I
¥
SEATING [

PLANE Ny

N

|

4
92CS-10019

INCHES MILLIMETERS
NOTES
SYMBOL | MIN. | MAX. | MIN. | MAX.
A 0.215 | 0.320 5.46 8.13
Ay = 0.165 - 419 2
¢b 0.030 | 0.046 0.762 | 1.17 4
¢0 0.360 | 0.437 9.14 | 11.10 2
904 0.320 | 0.360 8.13 9.14
E 0.424 | 0437 |10.77 | 110
e 0.185 | 0.215 4.70 5.46
eq 0.090 | 0.170 2,29 2.79
0.090 | 013 223 3.43 1
J 0.355 | 0.480 9.02 | 12.19
oM 0.163 | 0.189 4.14 4.80
N 0.375 | 0.455 953 | 11.56
Ny - | 0,078 - 1.98
oW 0.1658 ; 0.1697 | 4212 | 4310 | 3,5
NOTES:
1. Oimension does not include sealing flanges
2. Package contour # within di i ified

3. Pitch diameter — 10-32 UNF 2A thread (coated)

4, Pin spacing perimts insertion in any socket having a
pin-circle diameter of 0.200 in. (5.08 mm) and con-
tacts which will pins with a di

of 0.030 in. {0.762 mm) min., 0.046 in. (1.17mm) max.

S, The torque applied to a 10-32 hex nut assembled on the
thread during instatlation should not exceed 12 inch.
pounds.
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NG/

Solid State
Division

RF Power Transistors

2N5108

RCA-2ZN5108* is an epitaxial silicon n-p-n planar
transistor of the ‘“‘overlay’’ emitter electrode construc-
tion. It is intended as a high power amplifier, funda~
mental frequency oscillator and frequency multiplier.
It may be used in final, driver, and pre-driver amplifier
stages in UHF equipment and as a fundamental fre-
quency oscillator at 1.68 GHz.

In the overlay structure, there are a number of
individual emitter sites which are all connected in
parallel and used in conjunction with a common col-
lector region., When compared with other structures,
this arrangement provides a substantial increase in
emitter periphery for higher current or power, and a
corresponding decrease in emitter and collector areas
for lower input and output capacitances. The overlay
structure thus provides greater power output, gain, ef-
ficiency, frequency capability, and linearity.

*Formerly RCA-Dev. No.TA2710

High-Gain Device for Class-B or C
Operation in UHF Circuits

Re )

[ 1

JEDEC T0-39
H-1381

e 1 Watt Output Min. at 1 GHz (5 dB Gain)

o For Sonde Applications
0.3 Watt Output Typ. ot 1.68 GHz

RATINGS

Moximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE VOLTAGE. . . VCBO 55 VvV
COLLECTOR-TO-EMITTER
VOLTAGE:
With external base-to-emitter
resistance, Rgg = 10Q........ VCER 55 v
With base open . . ... .......... VCEO 30 V
EMITTER-TO-BASE VOLTAGE .. ... VEBO 3 Vv
COLLECTOR CURRENT. . ........ Ic 04 A
TRANSISTOR DISSIPATION. .. ... .. PT
At case temperatures up to 25° C . . . 3.5 W
At case temperatures above 25° C . . . See Fig.7.
TEMPERATURE RANGE:
Storage & Operating (Junction) . . . . . -85 to 200 °C
LEAD TEMPERATURE (During soldering):
At distance = 1/32 in. from
insulating wafer for 10 8 max, .. .. 230 °C

TYPICAL POWER OUTPUT vs. FREQUENCY

[CASE TEMPERATURE (To1=25°C PR
COLLECTOR-TO-EMITTER VOLTAGE (Vggle=28v [ 1111
y e e e sunaa BRE:

POWER OUTPUT IPOUT)—W

ISSSENSNSA NNSRT R NS i O
04 06 08 10 12
FREQUENCY — GHz

92LS-1841RY

Fig.
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ELECTRICAL CHARACTERISTICS
Case Temperature = 259 C

2N5102

Test Conditions

DC
Collector
Volts

Characteristic Symbol

DC
Current
(mA)

Limits® Units

v v

CB CE

'C Min. Max.

IcEo 15

0 - 20

Collector-Cutoff Current

Ices

50

1

Collector-to-Base

BV
Breakdown Voltage CBO

556 - v

Collector-to-Emitter
Sustaining Voltage:
With external base-to-emitter
resistance (Rgg) = 10Q

VcER(sus)

Emitter-to-Base

Breakdown Voltage BVEgo

0.1 0 3 - \Y

Collector-to-Emitter

V(sat)
Saturation Voltage CE®®

10

Collector-to-Base Capaci- C

tance (Measured at 1 MHz) ob

3.0 pF

Small Signal (Common
Emitter) Forward Current
Transfer Ratio
(Measured at 200 MHz)

|hfe| 15

6.0 -

RF Power Qutput
Common Emitter Amplifier
at 1 GHz (See Fig.2.)

Pour

1b -

RF Power Output
Fundamental Frequency
Oscillator at 1.68 GHz
(See Fig.4.)

Pour 20

0.3° (typ.)

%Pulsed through an inductor (2.5 mH), duty factor = 50%.
bFor P, = 0.316 W, minimum efficiency = 35%.

RF AMPLIFIER CIRCUIT FOR POWER QUTPUT TEST

(1 -GHz Operoation)

Veg* t20V
TRANSISTOR
MOUNT

“Minimum efficiency = 15%. (VEg = 1.5V)

TYPICAL RF POWER OUTPUT vs.
COLLECTOR-TO-EMITTER VOLTAGE

CASE TEMPERATURE (Tg)u25°C -
RF POWER INPUT {P)y }=0.3W

FREQUENCY * | GHz
CIRCUIT OF FIG.2

z
| n2s
;é 1.00
2
P20 - IB42RI S 0.75
dy: 1" Input line, center conductor <
width = ,280" § os
do: 1" Output line, center conductor z
width = ,125" & "
Q: 2N5108 e O2SpT IS SESeE SR ENE SN A NNE N SARNE HT R
R: 3.9 ohms T e e T
Tys Tg: Microlab Double Stub Tuner i T R AR R e e
Bias Tee: Microlab 08N, or equivalent o s o ] 20 2% 30 38 40
Transistor Mount: 1/32" Microstrip board COLLECTOR TO EMITTER VOLTAGE ”CE)—sszs-z;ss
Note: Imd ts are made of transistor socket
pins. Fig. 3

Fig. 2
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RF FUNDAMENTAL-FREQUENCY
OSCILLATOR CIRCUIT for
POWER OUTPUT TEST (1.68-GHz Operation)

[ IS i e Y T T Tr _Pour
1 3 2 o N 1 (Z, =%00)
L
I |Q P || T
| i |
| |
| —[CZI
| A
L L2 |
i 1
! |
14C3 ) Ca
U \ B
1 |
= = !
T T T2 n ~ TTRANSISTOR MOUNT
_ Ves
vee
o—>—||l 92LS- 10451

Cy. Cor 0.35-3.5 pF

Cg3, C4: 500 pF feed through 3/4" output line, center

d: 3/4" output line, center conductor
idth = 0.160"

wid|
L1, Lot RF choke — 5 tums, No.28 wire, 1/8" dia. x

1/2" long
Q: 2N5108
R: 0-50 ohms
Transistor Mount: 1/16" microstrip board

Fig. 4

TYPICAL RF AMPLIFIER CIRCUIT
(1-GHz Operation)

215" OUTPUT LINE
2, * 308

NEEE

wH
17030 _£IYD!D
4700 LAy L
17018 t
of 7]
1
Al
Ol uf
'IL' Poyrliw =
Vecr+20V 1 GHr
92L5-1843Rt
Fig. 6
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TYPICAL OSCILLATOR POWER OUTPUT vs.
COLLECTOR SUPPLY VOLTAGE

FREQUENCY » 1.68 GHz
CIRCUIT OF FIG. 4
COLLECTOR CURRENT (Ic)e80mA [T TTTITTII 11
= CASE TEMPERATURE (Tcl)e2s*C [ii i1l
|
-
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=
a
e
2
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-
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&
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SHEEE ISEES HA0Y HEEEA SERSN NESNEDREER DRSS
6 EESEaEE0EISES INNDE INEHEBREEEEREE I.’:f—
[ 5 10 15 20 25 30 35 40
COLLECTOR SUPPLY VOLTAGElVcc) —V
92U8- 267
Fig. §
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; :
4
;
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3
_3 2 .-
x
-«
’ﬂ
]
: :
; i :
5 SSSEESSSSs3 88! 458544
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CASE TEMPERATURE — *C T
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2N5102

DIMENSIONAL OUTLINE
JEOEC T0-39
.370 19.4
.33518.89
oA
.335 (8.5

"_.305 8.00)
DIA.

-
100 {2.54)
MIN.

T
—— 2590259
Iy |

ZEet U U
0D

y

§ SEATING PLANE

.5 (12.70)
DETAILS OF OUT~ D e
LINE IN THIS
ZONE OPTIONAL
.210 [5.33 T
.0191.483
.i90 la.83 .ocs'.aosl

DiA.
—-I [*—.100 (2.54)

.034
.028

92CS-12742R1

OIMENSIONS IN INCHES ANO MILLIMETERS

TERMINAL CONNECTIONS

Lead No.l - Emitter
Lead No.2 - Base
Case, Lead No.3 - Collector

Note: Dimensions in parentheses are in millimeters and are

derived from the basic inch dii ions as indicated.
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NG

Solid State
Division

RF Power Transistors

2N5109

3

Features:
= High gain-bandwidth product
u Large dynamic range

JEDEC TO-39 D u Low distortion
u Low noise

RCA-2N5109* is an epitaxial silicon n-p-n planar transistor
employing "overlay” emitter electrode construction. It is
especially designed to provide large dynamic range, low dis-
tortion, and low noise as a wideband amplifier into the

vhf range.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE ...... Vcso 40 v
COLLECTOR-TO-EMITTER VOLTAGE:
© With Dase OPEN .« .. vueeiruinnaaians Veeo 20 VvV
With external base-to-emitter resistance
(RFBEY =108 «uvvnerinnnanannnn. VceR 40 Vv
* EMITTER-TO-BASE VOLTAGE.......... Veso 3 \"
* CONTINUOUS COLLECTOR CURRENT. . - Ic 04 A
* CONTINUOUS BASE CURRENT ... ..... g 0.4 A
* TRANSISTOR DISSIPATION: . ........ Py
At case temperature up to 75°C . ....... 25 W
At case temperature above 75°C . ... ... See Fig. 10
* TEMPERATURE RANGE:
Storage and operating {Junction) ........ 65 to +200 ©¢
* LEAD TEMPERATURE (During Soldering):
At distances >1/32 in. (0.8 mm) from
the seating plane for 10 s max 230 °c

* In accordance with JEDEC registration data

Silicon N-P-N Overlay Transistor

High Gain for Line Amplifiers in
CATV and MATV Equipment

A high gain-bandwidth product over a wide range of collec-
tor current makes the 2N5109 ideally suited for such ap-
plications as CATV and MATV line amplifiers and low-
noise linear amplifiers.

*Formerly RCA Dev. No. TA2800.

CASE TEMPERATURE (Tg) = 25°C
COLLECTOR-TO-EMITTER VOLTAGE {Vcg) * ISV

§ 1750} T

|

:l—

;§:

o

¥ 12501

E

o

3 1000

<

-

:

z

& 710

so0}ii :
20 40 60 80 100 120 140
COLLECTOR CURRENT (Lc)—mA 92L5-2168R2

Fig.1—Gain-bandwidth vs. collector current for type 2N5109.
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ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 26°C

2N5109

TEST CONDITIONS

DC DC
CHARACTERISTIC SYMBOL COLLECTOR OR BASE CURRENT LIMITS UNITS
VOLTAGE — V (mA)
Ve | VBe [Vee |Ves | e} '8 | lc [ MIN. MAX.
Col!e.ctov- Cutoff Current: Iceo 15 0 _ 20 uA
With base open
With base-emitter junction reverse-
biased Icev -15 | 35 - 5
. mA
Tc= 1500C -15 15 - 5
Emitter-Cutoff Current IeBO 3 - 0.1 mA
Collector-to-Base Breakdown Voltage V(BR)CBO 0 0.1 40 = v
Collector-to-Emitter
Sustaining Voltage: A
With external base-to-emitter VCER({sus) 5 40 - v
resistance (Rgg) = 10 2
With base open Vceofsus) 0 5 20 - \
Emitter-to-Base Breakdown Voltage V(BR)EBO 0.1 0 3 -
Callector-to-Emitter Vcelsat) 10 | 100 - 05
Saturation Voltage
Collector-to-Base Capacitance (s 15 0 _ 35 pF
(f =1 MH2)
15 50 40 120
DC Forward-Current Transfer Ratio hEE 5 360 5 _
Small-Signal Common-Emitter 15 25 48 -
Forward Current Transfer Ratio hie 15 50 6 -
{f = 200 MH2) 15 100 | 4.8 -
Magnitude of Common-Emitter
Smali-Signal Forward h
Current Transfer Ratio fe I k3 50 6
{f = 200 MHz}
Available Amplifier Signal
Input Power (See Fig. 9) P 15
{Poyt = 1.26 mW, Source i (vee! 50 = 0.1 mw
Impedance = 50 §2, f = 200MHz}
Voltage Gain, Wideband, 50 to 216
MHz (See Fig. 8.) Gve L S R el
Cross Modulation @ 54 dBmVP
Output (See Fig.13.) — L] 50 | S570yp) | dB
Power Gain, Narrowband
(f = 200 MHz, Gpe 15 10 1 dB
PN =-10dBm)
Noise Figure {f = 200 MHz)
(See Fig. 9.} A s e S =

3pulsed through a 25 mH inductor; duty factor = 50%

* In accordance with JEOEC registration data

b 0 dBmV = 1 millivolt
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j2s

COLLECTOR TO EMITTER VOLTS (V) = 15
CASE TEMPERATURE (T¢) = 250C
=2 =500

-j50 9255-4424

Fig.2—Input reflection coefficient (S', 1e/ vs. frequency for type 2N5109.

COLLECTOR-TO-EXITTER YOLTS (VCE) = 15 o COLLECTOR.TO-EMITTER VOLTS (Vcg) = 15 |5

> CASE TEMPERATURE (T¢) = 25°C g CASE TEMPERATURE (T¢) = 25°C
& e w500 w =7 =500
£ : Y
o L) H
w 1 -
& o & o
g g
o 3 &
& 58 35S
& g cq-« aazes .
i i § EARY R
g i
o E G i
& s Qi
S | NS
0 = % 2, Rt
2 g ‘%-s?’i-, :

Hit 4, g
E s i 5 0 RN

: L6
g T SOLLECTOR CURRENT (i) 4 2 HIHHHE
H 2ng 100 ma 17 2 jissts
[] 0.2 0.4 0.6 0.8 1.0 0 » 0.4 0.6 0.8 1.0
FREQUENCY (f) - GHz FREQUENCY () ~ GHz
ISSUK wsun
Fig.3—Magnitude of common-emitter forward transfer coeffi- Fig.4—Angle of common-emitter forward transfer coefficient
cient (S21¢) vs. frequency for type 2N5109. (S21¢/ vs. frequency for type 2N5109.
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COLLECTOR-TO-EMITTER VOLTS (Vgg) - 15
CASE TEMPERATURE = 250C

-j50 92554425

Fig.5—Output reflection coefficient {:92291 vs. frequency for type 2N5109.

| cotLecTor-To-EnITTER vOLTS Ve 15 PH T B COLLECTOR-TO-EMITTER VOLTS (Veg) = 15 [EHHINE

| CASE TEAPERATURE (Te) s 25°C O 3 g_ﬂﬂ o e = 28%C 3
=] ! o= 2 w500 w iy S—
- a
E F 3 e
M &
g s
& £

&
¢ ¢
5 -
& g
i g
w &
i E
& £
3 g

&
g £
z &

HEHEEE t £ Hiih
0 0.2 04 0.6 0. 1.0 0 02 04 0.6 (2] 10
FREQUENCY () - cu.a FREQUENCY () - GHz
;mrun 2STUB
Fig.6—Magnitude of common-emitter, reverse transfer coeffi- Fig.7—Angle of common-emitter reverse transfer coefficient
cient (S12¢) for type 2N5109. (S12e) vs. frequency for type 2N5109.
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2N5109

25750

]

OETAIL

m

3 b

Cyq. Ca. 05: 0.002 uF, disc ceramic

C3: 8-60pF, ARCO 404,
or equivalent
C4: 0.03 uF, disc ceramic

CG; C4:1,500pF, fee'dthrough

Ry: 390 22, 1/2W, carbon
Ry: 6.8 22, 1/2W, carbon

92LS-1829R3

Rg: 33092, 1 W, carbon
Rg4: 27022, 1/2 W, carbon
T1: 4 turns No. 30 wire
bifilar wound on
“Indiana General*

Core No. CF-102-Q1,

or equivalent

Fig.8—RF amplifier for voltage-gain testing of type 2N5109.

OF TRANSFORMER

16:50n

File No. 281

ﬁ‘.L(

Z=50n

~VEE

Tca

+ VCC

92L.5-1828R2

C1 . 02, 03: 1.0—30 pF, mica trimmer, ARCO or equivalent

4: 1.0—-20 pF disc ceramic
Cg: 10,000 pF disc ceramic
: 1,000 pF disc ceramic
: 0.01 uF disc ceramic
: 4-1/2 turns, No. 22 wire, 3/16 in. (4.76 mm} 1.D.
: 3-1/2 turns, No. 22 wire, 3/16 in. {4.76 mm) 1.D.

Ce-
Cg
Ly
L

Ly, Lg: 0.82 uH RFC
Ry

: 240 2, 2 W, carbon

Fig.9—200-MHz amplifier for power-gain and noise-figure test-
ing of type 2N5109.

VOLTAGE , Vg - {sua) — V(MIN)

COLLECTOR-TO-EMITTER SUSTAINING

3 1 + - }
9_; 4 3 3
o |
LS
>
i
= 3
£
33
2o
xn
,O
I AMBIENT TEMPERATURE & ) ] .
! Fig. 10~—Dissipation derating curve for
: type 2N5109.
of JEstactssasess
-100  -%0 ) 50 100 50 200
TEMPERATURE {Tg)—"*C 92¢sS-Inr4
45[COLLECTOR CURRENT (IcleSmA ] T FREQUENCY=200 MHz
| | —TO— A .
CASE TEMPERATURE (T¢ )+25° ¢ | I S T EWCERATURE Ty eaare o egl* 18V
Vg, | | | 221
o —CER ! i\ — i - 7 fE T - :
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| | ] P E2eeoests ©
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2 + -t . - ~ i
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4 | I L { B
2 0 2 ¢ 6 2 [ 2
o K 10K o 20 40 60 80 100 . "
EXTERNAL BASE-TO-EMITTER RESISTANCE (Rgc)— £ 9218-2165RI L3-18338

Fig.11-Sustaining voltage vs. base-to-emitter resistance for
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COLLECTOR CURRENT-mA

Fig.12—Power gain and noise figure vs. collector current for
type 2N5109.
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MATCHING RF -]

[—| WETWORK1 | — GEMERATOR

| tsow7sa) 1 J

L L
vuuu.:‘_ FHENC POTENTIO.
STRENGTH :
DU L ATTENUATOR WETERD METER
L B i
T AMPLIFIER UNDER TEST

—
FILTER tkHx |

1 T
MATCHING RF
NETWORK 2 GENERATOR AC
(50 o 75) * VOLTMETERS
2 Provides 20 db isolation between generators
b §0—220 MHz with detector output asunk

€i Hewlett—Packard HP 608 D or equivalent
dl gallantine 861 or equivalent

Fig. 13—Test set-up for measuring cross modulation in type
2N5109.

CROSS-MODULATION TEST PROCEDURE:

e

. Set up equipment as shown in Fig.13.

. Set generator 1 to 150 MHz modulated 30% by 1,000
Hertz, and tune field strength meter to 150 MHz.

3. Adjust output level of generator 1 to give rated output

from the amplifier under test.

4. Adjust potentiometer and AC voltmeter for a convenient
level. This level then corresponds to 100% cross moduta-
tion.

. Remove modulation. Readjust output level of generator 1
if necessary, to obtain the AC voltmeter “100% level’’. Do
not readjust generator 1 during the following steps.

6. Set generator 2 to 210 MHz modulated 30% by 1,000

Hertz and tune field strength meter to 210 MHz.

N

o

7. Adjust output level of generator 2 to give rated output of
the amplifier; i.e., the AC voltmeter indicates the ** 100%
level ",

8. Tune field strength meter to 150 MHz CW and read the
AC voltmeter (a change of the AC voltmeter scale may be
necessary).

9. Calculate percentage of cross modulation by comparing
the reading of step 8 to the “100% level”.

2N5109

DIMENSIONAL OUTLINE
JEDEC No. TO-39

SEATING
PLANE
_|_.!
P—
f —e{ 12 g‘L
—‘-—t'lr-+
=11 I
'
W O
$o [ |
I ; ,\F
=T “zb
sl —dL-n
-0 —
MEE’;SEIRN‘JUPROEINT 92CS-1564IR2
INCHES MILLIMETERS
NOTES
SYMBOL I . TMAX. | MiN. | MAX.
¢e | 0190 [0210 | 483 | 533
A 0.240 | 0.260 | 6.10 | 8.60
sb | 0.016 | 0.021 | 0.408 | 0.533 2
ob2 | 0.016 | 0.019 | 0.408 | 0.483 2
oD | 0350 |0.370 | 8.89 | 9.40
¢D1 | 0.315 | 0.335 | 8.00 | 851
h 0.009 | 0.125 | 0.229 | 1.04
i 0028 | 0034 | 0.711 | 0.318
k 0.029 |0.040 | 0.737 [ 1.02 3
) 0.500 12.70 2
Tl 0.050 1.27 2
12 0.250 8.35 2
P 0.100 254 1
Q 4
a 450 NOMINAL
B 90° NOMINAL

Note 1: This 2one is controlled for automatic handling. T he variation
in actual diameter within this zone shall not exceed 0.010 in.
(0.254 mm}.

Note 2: (Three leads) ¢by applies between 11 and i2. ¢b applies

between 12 and 0.5 in. {(12.70 mm) from seating plane.
Diameter is uncontrolled in.lq and beyond 0.5 in.(12.70 mm)
from seating plane,

Note 3: Measured from maximum diameter of the actual device.

Note 4: Details of outline in this 2one optional.

TERMINAL CONNECTIONS
Lead No.1 — Emitter
Lead No.2 — Base
Lead No.3 — Collector
Case — Collector
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NG

Solid State
Division

RF Power Transistors

2N5179

RCA-2N5179* is a double-diffused epitaxial
planar transistor of the silicon n-p-n type. It is
extremely useful in low-noise tuned-amplifier and
converter applications at UHF frequencies, and as
an oscillator up to 500 MHz.

The 2N5179 utilizes a hermetically sealed four-
lead JEDEC TO-72 package. All active elements of
the transistor are insulated from the case, which
may be grounded by means of the fourth lead in
applications requiring minimum feedback capaci-
tance, shielding of the device, or both.

* Formerly Dev. No. TA7319.

Maximum Ratings, Absolute-Maximum Values:

COLLECTOR-TO-BASE

VOLTAGE, Vceo 20 max. v
COLLECTOR-TO-EMITTER
VOLTAGE, Vceo 12 max. v
EMITTER-TO-BASE
VOLTAGE, Vego 2.5 max. v
COLLECTOR CURRENT, I¢ 50 max. mA
TRANSISTOR DISSIPATION, Pr:
For operation with heat sink:
At case { up to 25°C 300 m
temperatures** | above 25°C Derate at 1. 71mW/°C
For operation at ambient
temperatures:
At ambient {up to 25°C 200 m
temperatures above 25°C Derate at 1. 14mW/°C

TEMPERATURE RANGE:

Storage and Operating (Junction) —65 to +200 °C
LEAD TEMPERATURE
(During Soldering) :
At distances =1/32" from seating
surface for 10 seconds max. 265 max. °C

** Measured at center of seating surface.

SILICON N-P-N
EPITAXIAL PLANAR |
TRANSISTOR

For UHF Applications in Military, “>= ™
Gommunications, and Industrial Equipment

* high gain-bandwidth product — 1000MHz min.

hermetically sealed TO-72 four-lead metal package

low leakage current

high power gain as neutralized amplifier —
G,. = 15dB min. at 200MHz

high power output as UHF oscillator —
20mW typ. at SOOMHz

* low noise figure —

NF = 4.5dB max. at 200MHz
* low collector-to-base time constant —
r'C. = 14ps max.

high reliability —
production lots of RCA-2N5179 are subjected to and
meet the minimum mechanical, environmental, and
life-test requirements of the basic MILITARY speci-
fication MIL-5-19500. S5ee page 5 for a descrip-
tion of the Group A and Group B Tests.

COMMON-EMTTER CIRCUIT, BASE INPUT; T
OUTPUT SHORT-CIRCUITED ISEN RS RE RS
_ | FrequeNcYit sioomHz Baanu; RERS
% | AMBIENT TEMPERATURE (Ta)=25°C T
Z | COLLECTOR-TO-EMITTER VOLTS (Vcg}*6 3 1
= | i T
o= v i1
34
gx
‘{’I
33
wae
|‘5’£ 15
z
8¢
E§ 10
g
3 [
35
z S
S
2 =
L
°

5 0 15 20 25 30 3%

COLLECTOR MILLIAMPERES (1¢) 925 - 14169

Fig. 1 — Small-Signal Beta Characteristic for Type 2N5179
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ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
DC DC bC e DC DC
L Ambient ollector- | Collector- | Emitter- Emitter Collector | Base Type N
Characteristics Symbols Temp. Frequency| to-Base |to-Emitter | to-Base Current Current | Current 2N§179 Units
Voltage | Voltage | Voltage
Ta f Vcs Vce Vee 13 le la
°C MHz v v v mA mA mA Min, | Typ. |Max.
25 15 0 -1 -10.02 | uA
Collector-Cutoff Current Iceo 150 15 0 I Rl
Collector-to-Base
Breakdown Voltage V(sr)cBo % 0 0.001 0) - aK
Collector-to-Emitter
Sustaining Voltage V colsus) 5 3 0 12 -V
Emitter-to-Base ]
Breakdown Voltage V(r)EBO 4] -0.01 0 25| - =
Collector-to-Emitter
Saturation Voitage Veelsat 25 10 1 04V
Base-to-Emitter
Saturation Voltage Vae(sat) % 10 1 oYY
e h: 5 1 3 25 (70 | 250
Magnitude of Small-Signal % 100 6 5 9l14] 20
;c;rt%aard Current-Transfer |hfe| 1 kHz 6 2 25 | 90 | 300
e o citonced C., 25 | oltol | 10 0 oz | 1o
e C, 5 | oltol 05 0 | 2
ET s wto | s | ome | e 2 3| 7 [ 1efe
Smalli‘SignaII Po:%r Gain
in Neutralized Common-
Emitter Amplifier Circuite Gpe 25 200 12 5 15121 a8
{See Fig. 2}
Power Output in Common-
Emitter Oscilator Cir- P, 25 >500 10 -12 20| - - {mW
cuite (See Fig. 3)
Noise Figurea NF 25 200 6 15 -| 3|45}4d8B

aLead No.4(case) grounded; Rg = 125¢)

b Three-terminal measurement of the collector-to-base capacitance
with the case and emitter leads connected to the guard terminal.

0C COMMON

IN3I195

92CS 14753

TYPE TYPE
INN9S

+ Ve

¢ Lead No. 4 (case) floating.

NOTE: (Neutralization Procedure): (a) Connect a 50-Q rf voltmeter to
the output of a 200-MHz signal generator (R; = 50%), and adjust the
generator output to 5mV. (b) Connect the generator to the input and
the rf voltmeter to the output of the amplifier, as shown above.
{c) Apply Vee and Ve, and adjust the generator output to provide
an amplifier output of 5mV. (d) Tune Cz, Cs and C, for maximum
amplifier output, readjusting the generator output, as required, to
maintain an output of 5mV from the amplifier. (e} Interchange the
connections to the signal generator and the rf voltmeter. (f) With
sufficient signal applied to the output terminals of the amplifier,
adjust Cy for a minimum indication at the amplifier input. (g) Repeat
steps (a), (b), (c), and {d) to determine if retuning is necessary.

Q = Type 2N5179

Fig. 2 — Neutralized Amplifier Circuit Used ta Measure
Power Gain and Naise Figure ot 200MHz for Type 2N5179
c
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NOTE 2

7~""°" ouTPUT
T . . O
SEE NOTE ¢

Note 1 — Coaxial-Line output network consisting of:
2 General Radio Type 874 TEE or equivalent
1 General Radio Type 874-D20 Adjustable Stub or equivalent
1 General Radio Type 874-LA Adjustable Line or equivalent
1 General Radio Type 874-WN3 Short-circuit termination or equivalen*
Note 2 — RFC = 0.24H Ohmite # 2-460 or equivalent
Note 3 — Lead Number 4 (case) fioating
Ly —2 turns # 16AWG wire, 3 inch 0D, 1% inch long
Q = 2N5179

v v . o .
= ce YT Fig. 3 = Circuit Used ta Measure 500MHz Oscillatar
Pawer Output far Type 2N5179
TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
COLLECTOR CURRENT (I.) FOR RCA TYPE 2NS179
T COMMON-EMITTER CIRCUIT, BASE INPUT, 11Tl COMMON-EMITTER CIRCUIT;
aEnEuesa OUTPUT SHORT-CIRCUITED. HEH INPUT SHORT-CIRCUITED.
! “HH FREQUENCY {f)= 200 MHz sH FREQUENCY ()= 200 MHz
SHH AMBIENT TEMPERATURE (Ta)»25° TITT]  AMBIENT TEMPERATURE (Take2sc  [TTTT1TTTT
ekl = 15 8 3 e T
2 A .‘1111. e a co HH4 ,<.>I ISeEessaEs
5%  auisuasmaasnansus: 33 [[[T 1 COLLECTOR-TO- -
o= P T &5 [T emiTTER VOLTS (V-
;:,‘ IGSBSRERSEE = ISS NS ~d e e
vi‘Q w2 -
7 INES CUSNE BESES B uE g1 TR
S5 Erves = ¢ PRI i3 EzsuEEERENasE:
é; e (-] IBEEHSRESENAGR
(T ABESE SOSNE NN DEE " gg ISRNESRSSENE SN
28 IBSEERSSINSNENE 0RO Q SEnaeEaEERaEE,
S OGN ENEEE SRE NS HE z T
SRS EEEEEBRNNE NE S/ = G SennE DN
§E i Tt 288 SE | 5| 1
Vo u INESNENEEE IS NNE SO0 29 IBSnSEaEnaREaD!
o NS EEEE NeNEU BUBS! & FHEREHER
§§ S as ases oS0 BE e 3§ R SRS S e,
HH T Yoe | HAHH
SEUSEEEESE SEUEEBE N R
amgssnaes sRaEE S R
o s 20 o s 10 15
COLLECTOR MILLIAMPERES {I¢) COLLECTOR MILLIAMPERES (Ic)
92CS - 14732 92CS-1473)

Fig. 4 ~ Input Admittance (y;,)

Fig. 5 - Output Admittance (y,.)
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SEe0a00 IaaEsEssEaEEInEsEEEEIESSRNERT RS R:
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. e iy + 11 +4

> 80 = CE~6 T as
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bu s Jpessa: s
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gz:. : 1 SnsmEzasEs

2 i i HHHHS ‘7 HT HHHHHH

; t T 4+ v”' - e 444
a0 1 $atd HHH 3 .

-~ OB HH R HH
2 M 1111111 COMMON-EMITTER CIRCUIT, BASE INPUT;

25 OUTPUT SHORT-CIRCUITED,
) |FREQUENCY (f )= 200 MHz
:: {{AMBIENT TEMPERATURE (TA)' 25
o TIIIT 1 LI 11
t . 1 e Ll 4
g“ T I T T **" 11 BEE
N, o S HE R H
~T5H+ 1 ) CT =
T»W‘h\rswc )6 'HT' HHH
» T e b fe T
(4] 5 10 15 20

COLLECTOR MILLIAMPERES (Ic)
92¢S-14738

fig. 6 = Farward Transadmittance (y;.)
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TWO-PORT ADMITTANCE (y) PARAMETERS AS FUNCTIONS OF
FREQUENCY {f) FOR RCA TYPE 2NS5179

COMMON-EMITTER CIRCUIT, BASE INPUT; T 22| COMMON—EMITTER CIRCUIT; INPUT T
SHORT-CIRCUIED, I S SHORT — CIRCUIT! T
couzcron TO- EMITTER VOLTS(VCE) . cou:c‘ron-‘ro-:wr'r:n VOLTS (Vcg)*4
COLLECTOR MILLIAMPERES (L) =4.5 L —+ + T 20(COLLECTOR MILLIAMPERES (Ic)=1.3 2
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GROUP A AND GROUP B QUALITY SAMPLING TESTS

100 %
PRODUCTION QUALITY
o1 FACTORY SAMPLING CUSTOMER
TESTS
ITEM TEST DESCRIPTION LTPD
GROUP A TESTS
Subgroup 1. Visual and Mechanical Examination ...........cccccoiiiiiiniiniiinnns 5%
Subgroup 2. Electrical ...oooooiiiiiiiiie ettt e a e 10%
GROUP B TESTS
Subgroup 1. Physical Dimensions ...............ccccccciiiiiiiniiiin 20%
Subgroup 2. Solderability, Temperature Cycling,
Thermal Shock, Moisture Resistance ...............cccceeeieiiiieiieennns 20%
Subgroup 3. Shock, Vibration Fatigue, Vibration
Variable Frequency, Constant Acceleration .............ccccceeueee 20%
Subgroup 4. Terminal Strength 20%
Subgroup 5. Salt Atmosphere 20%
Subgroup 6. High-Temperature Life, Non-Operating
(TA = 200°C) .oioiiiiiieieciciecre e e sorest et e tennessnasanssnnen A= 10%
Subgroup 7. Steady-State-Operation Life
(P = 300mW, Ty = 25°%C) oeoiiiriiiiiciiceccic vt A= 10%
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File No. 288

DIMENSIONAL OUTLINE
JEDEC TO-72

.230(5.94
209\5.3)
fo—DiA
.195(4.95
17e\a 52,

DIA.
= ne IS T

.210(5.33
O irola’3z
| | 'ri
SEATING | }‘.

PLANE +500(127)
MIN -+

{250 (6.35) MIN.
NOTE 2

| 080 (1.27) max.
4 LEADS,

019 /482 NoTE 2

o6 \ 406

NOTE 2 — -100(254) TP

—1.050027) TP
NOTE 3

046(117 h

oss(sm) PN 048 |zz) =
oz2e\ 711 /NOTE 4

92CS -1194iR2

Dimensions in inches ond millimetars

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 22 The specified lead diameter applies in the zane be-
tween 0.050" (1.27 mm) and 0.250" {6.35 mm) fram the seating
plane. Fram 0 250" (6.35 mm) ta the end aof the lead a maxi-
mum diameter of 0.021 " (0.533 mm) is held. Qutside aof these
zanes, the lead diameter is nat cantralled.
Note 3: Leads havinga maximum diameter of 0,019 (0.482 mm)
ot a gauging plane af 0.054" (1.372 mm) + 0.001" (0.025 mm)
0 " (09000 mm) belaw seating plane shall be within
0.007*(0.177 mm) of their true pasition (lacatian) relative ta a
maximum width of tab.

Note 4: Measured fram actual maximum diameter,

TERMINAL DIAGRAM

Bottom View

LEAD 1 - EMITTER @_ LEAD 3 - COLLECTOR
LEAD 2 - BASE E c LEAD 4 - CONNECTED TO CASE

éCASE
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R

Solid State
Division

RF Power Transistors

2N5180

Features:

Low noise figure
JEDEC TO-104

H-1379

RCA-2N5180" is an epitaxial planar transistor of the silicon
n-p-n type with characteristics which make it extremely use-
ful as a general-purpose RF amplifier at vhf frequencies.
These characteristics include an exceptionally low noise figure
at high frequencies, low leakage current, and a high gain-
bandwidth product.

MAXIMUM RATINGS, Absolute-Maximum Values:
*COLLECTOR-TO-BASE VOLTAGE
*COLLECTOR-TO-EMITTER VOL'i'AGE .
*EMITTER-TO-BASE VOLTAGE
*CONTINUOUS COLLECTOR CURRENT
*TRANSISTOR DISSIPATION:

At ambient temperatures up to 25°C

At ambient temperatures above 25°C
*TEMPERATURE RANGE:

Storage & Operating {(Junction) .
*LEAD TEMPERATURE (During Soldering):

At distances > 1/32 in. (0.8 mm) from seating plane for 10 s max.

* |n accordance with JEDEC registration data format JS-9 RDF-1.

Silicon N-P-N
Epitaxial Planar Transistor

For VHF Applications in
Industrial and Commercial Equipment

High gain-bandwidth product

High unneutralized power gain
Hermetically sealed four-lead metal package
All active elements insulated from case
Low collector-to-base feedback

The 2N5180 utilizes a hermetically sealed four-lead metal
package in which all active elements of the transistor are in-
sulated from the case. The case may be grounded by means
of a fourth lead in applications requiring minimum feedback
capacitance, shielding of the device, or both,

* Formerly Dev. No. TA7303.

Veso 30 \")
Vceo 15 \")
VEBO 2 v
Ic limited by dissipation
PT
180 mwW
See Fig.2
. —65 to 175 oCc
265 oC
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ELECTRICAL CHARACTERISTICS, at T4 = 25°C

TEST CONDITIONS LiMITS
DC 0C
Collector{ Collector-| DC DC
Characteristics Symbols Frequency | to-Base | to-Emitter| Emitter Collector Type Units
f Voltage | Voltage | Current Current 2N5180
VeB Ve le: lc
MHz v v mA mA Min. Typ. Max.
Collector-Cutoff Current lcBo 8 0 . 05 uh
Collector-to-Base
Breakdown Voltage BVcro 0 0.001 0 . v
Collector-to-Emitter
Breakdown Voitage BVceo 0.001 15 - v
Emitter-to-Base
Breakdown Voltage BVeRo -0.001 0 2 v
Static Forward-Current o
Transfer Ratio hee 8 2 20 200
Magnitude of Small-Signal 2
orward-Current ] hee | 100 8 2 6.5 9 17
Transfer Ratio
Collector-to-Base
Feedback Capacitance Car® Oltol 8 0 1 oF
Small-Sign.;l. CornGmon»
Emitter Power Gain in a
Unneutralized Amplifier GeE 200 10 2 12 19 a8
Circuit (See Fig. 1}
VHF Noise Figure NFa 200 8 2 - a5 dB
(See Fig. 1 NFa.c 60 8 1 25 dB
Collector-Base i
Time Constant 'Ce N9 8 2 2 - 16 ps
REeallPansof Cl?ggmoT-
mitter Small-Signa . _
Short-Circuit input Ralhie) 200 B 2 60 240 §2
Impedance
Bandwidth BW 200 10 2 650 - 1700 MHz

afourth lead (case) grounded.

bC.,, is a three terminal measurement of the coliector-to-base capacitance
with the emitter and case connected to the guard terminal.

* In accordance with JEDEC registration data format JS-9 ROF-1.

Fig.1 — 200 MHz power gain and noise figure test circuit for type 2N5180

~Vee

92CS$-12753

Cy, Cy = 510pF
C:, C; = 2300pF
Cy, C, = 2-25pF

C¢ = 10pF
R, = 2000 ohms
Q = 2N5180

L; = % Turn #14 Formvar® center tapped;

length = 2 inches

<Source Resistance, R, =400 okms.

L. = % Turn #14 Formvare®;

length = 1% inches
L3z = 1uH RF choke

Source (Generator) Resistance

Rs = 50 ohms

Load Resistance RL = 50 ohms
® Trademark, Shawinidan Products Corporation.

2N5180

133



2N5180
33

:
ag!
%3
g3
a3

1
gz.
3 4 s

-100 -50 50 100 150 200

AMBIENT TEMPERATURE (Tp)=~°C
92CS 14777

Fig.2 — Rating chart for type 2N5180

COMMON - EMITTER CIRCUIT,BASE INPUT;
OUTPUT SHORT -CIRCUITED.
FREQUENCY (f}) = 100 MH2

AMBIENT TEMPERATURE (Tp) = 25°C

easeazninass $
. ¥

HiH
jssssese :
HTH

<OR = TO= £y,

o

TrEn

5

®
Ny
;?‘"

TRANSFER RATIO~|heg| _
o

»

MAGNITUDE OF SMALL-SIGNAL,
SHORT-CIRCUIT, FORWARD CURRENT-

4 € o
COLLECTOR MILLIAMPERES (Ic)
92CS-1470S

Fig.3 — Typical smali-signal beta characteristics
for type 2N5180

TYPICAL y PARAMETER CHARACTERISTICS

30{ COMMON -EMITTER CIRCUIT.BASE INPUT; 13 COMMON -EMITTER CIRCUIT;
OUTPUT SHORT-CIRCUITEO. 588 INPUT SHORT-CIRCUITED.
FREQUENCY (f) = 200 MHz FREQUENCY (1) =200 MHz
25 AMBIENT TEMPERATURE {Tg)=25°C 25| AMBIENT TEMPERATURE (Tp) * 25°C
o : i Binn i s e ey
s i i H o § [ R - TO-EMITTER voLTs |
°d 2 S g coL! Vee)eso
53 2 x ,
W L 33
L Bt :
¢ g s
2, ~ § W
= % )
& 3 i 2
| o a
g2 [ 5 &
=3 2 g :
§ 3 E Vee * 1083
I ) reeuswws
o 333558
s j3e
12 4 6 8 10 2 14 2 4 6 8 10 12 14
COLLECTOR MILLIAMPERES (1.) COLLECTOR MILLIAMPERES (Ic)
92CS 14784 RCS 14781
Fig.4 — Input admi {y jg) vs coll current (/) Fig.5 — Output admittance ly, ) vs collector current (/)
|COMMON-EMITTER CIRCUIT; COMMON-EMITTER CIRCUIT,BASE INPUT
INPUT SHORT-CIRCUITEO. AMBIENT TEMPERATURE (Ty) * 25°C s
FREQUENCY 1) « 200 MHz @ |FREQUENCY ({) =200 MHz S
O AMBIENT TEMPERATURE (T4 )e25°C €  |COLLECTOR-TO-EMITTER VOLTS (Vg )®I10 g
b ¢ il 3 MR
2 3 :
So 3 " o £
E g 3 te |
Y2 -l + L 10 §
25 $ Ure IS NEGLIGIBLE AT ()= 200 MHz =
= J - o~
i K : wig
| : &
= C 8 g &
o& Xt gy = s 1231 @
%Q - 4 402"
.g T0-gp f §
Za3 My i P sz R i
v f -]
Y O(rs ( z
EY e : 5 TR 60y
2 - T
#3-1e g4 - 70
g 3 : =
& : § : &—J
(K] 4 6 8 0 12 14 o 5 10 15 20
COLLECTOR MILLIAMPERES (1¢) COLLECTOR MILLIAMPERES (1¢)
925 14780 92¢S 14772
Fig.6 — Reverse dmii (v g/ Vs coll Fig.7 — Forwerd transadmittance (v o £8) vs collector
current (1) current (1)
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COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Tp)=25°C

"3 COLLECTOR-TO-EMITTER VOLTS (VCE) 10 2
2 40| COLLECTOR MILLIAMPERES (I¢)* 2 Y
9. g L
: ; :
= 3
2 0§
i
= : 2,
HHE g~}
g It N 20 2 s
E E gi‘i
3 - ®y
g E 3
: i
s B H -]
g i i it 3 : -5c>g
[ 50 100 150 200 280

FREQUENCY (1) — MHz
92CS 14782

Fig.8 — Forward transadmittance (y o 1B) vs.
frequency (f)

DIMENSIONAL OUTLINE

JEDEC TO-104

240
23a01A.
(s
S 59,
-
L OB
210 (% 33
70(333) wax 030 (1.27) MAX.
4 4 NOTE 2
v L
5 ¥
w210 -|J-U-
MIN, .250'“(;.535) MIN.
NOTE 2 [] [] [] ' 2
LEADS
J S 9150, (482
‘o016 407
OTE 2
100
(%5’4) 4‘-—
S 030 (127) TP
NOTE(3 . NOTE 3
INSULATION 300 (2.54}
TP NOTE 3
ase
T™®

BB g e

92CS-1296R4

Dimensions in inches and millimetars

Note 1: Dii inp are in millimeters and are derived
from the basic inch dimensions as indicated.,

Note 2: The specified lead diameter applies in the 2one between

0,050 (1.27 mm)} and 0,250 (6.35 mm) from the seating plane.
From 0,250 (6.35 mm)} to the end of the lead a maximum dia-
meter of 0.021°* (0.533 mm) is held, Outside of these zones, the lead
diameter is not controlled.

Note 3: Leeds having a maximum diameter of 0,019" (0,482 mm) at
a gauging plane of 0,054 (1.372 mm) + 0.001” {0,025 mm} - 0.000”
{0.000 mm} below sesting plane shall be within 0.007" (0.177 mm) of
their true position (location) relative to a maximum width of tab.

Note 4: Measured from actual maximum diameter,

TERMINAL CONNECTIONS
Lead 1 — Emitter

Lead 2 — Base

Lead 3 — Collector

Lead 4 — Connected to case
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IR

Solid State
Division

RF Power Transistors

2N5470

RCA-2N5470* is an epitaxial silicon n-p-n planar
transistor employing the overlay emitter-electrode con-

struction. It is intended for solid-state microwave
radiosonde, communications, and S-band telemetry
equipment.

The ceramic-metal coaxial package of the 2N5470
features low parasitic capacitances and inductances
which provide for stable operation in the common-base
amplifier configuration. This transistor can be used in
both large and small-signal applications in coaxial,
stripline, and lumped-constant circuits.

For application information on the 2N5470, see RCA
Application Note AN3764, “Microwave Amplifiers
and Oscillators Using the New RCA 2N5470 Power
Transistor,”” by G. Hodowanec, O.P. Hart, and H.C.
Lee.

*Formerly RCA Dev. Type No. TA7003

Maximum Ratings, Absolute-Maximum Valves:
COLLECTOR-TO-BASE VOLTAGE ..... VCBO 55 v

COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to~emitter

resistance (Rgp) = 10 Q........ Veer 55 V
EMITTER-TO-BASE VOLTAGE. ....... VEBO 3.5 v
PEAK COLLECTOR CURRENT. ....... 0.4 A
CONTINUOUS COLLECTOR CURRENT .. [C 0.2 A
TRANSISTOR DISSIPATION: . ........ P

At case temperatures up to 25 °C , , .. 3.5 W

At case temperatures above 25 °C ., . ., See Fig. 2.
TEMPERATURE RANGE:

Storage and operating (junction). . . ... =65 to +200 °C

SILICON N-P-N
“overlay” TRANSISTOR

|
For UHF/Microwave | o .’
Power Amplifiers, i 2 i

Microwave Fundamental-Frequency Oscillators,
and Frequency Multipliers

FEATURES
e 1-W output with 5.dB gain (min.) at 2GHz
® 2.W output with 10-dB gain (typ.) at 1 GHz

® Ceramic-metal hermetic package with law inductance

and low parasitic capacitances

COLLECTOR SUPPLY VOLTS (Vo) = 28
CASE TEMPERATURE (T¢) = 250 C

RFE QUTPUT WATTS (Popi

oo s 20 25
FREQUENCY (1) - GHz

25%-3%

Fig. 1-Typical Cutput Pawer vs. Frequency
far Camman-Base Pawer Amplifier
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File No. 350 2N5470

ELECTRICAL CHARACTER!STICS At Case Temperature (Te) = 25 oG

TEST CONDITIONS
Collljecctor Cu[r)r%nt LIMiTE UNITS
CHARACTERISTICS SYMBOL Voltage (V) (nA)
Ves |Vee | e Ig Ig | Min. | Max.

Collector-Cutoff Current Ices 50 0 - 1 mA
Collector-to-Base - v

Breakdown Voltage V(BR)CBO U ol .
Csollector-to-Emitter

ustaining Voltage:

With external base-to-emitter VCER(sus) 5 5 = v

resistance (Rgg) = 10 Q2
Emitter-to-Base - v

Breakdown Voltage V(BR)EBO &4 0%} ¥
Collector-to-Emitter - v

Saturation Voltage Vog(sat - loe i
Collector-to-Base Capacitance 0 - F

(Measured at 1 MHz) Ceb 30 30 P
RF Power Qutput

(Common-Base Amplifier):

At 2 GHz° (See Fig. 5.) Pos i) wl - w

At 1 GHzb (See Fig. 12.) i 2.0 (typ.) L}
RF Power Qutput

(Common-Base Oscillator):

At 2 GHz (See Fig. 15.) PoB H 80 | 03 (‘IYDJ W

9o P|g = 0.316 W; minimum efficiency = 30%
bFor g = 0.20 W; typical efficiency = 50%

T
| :
iassiinas:
bod T be aswEew
5 HH
5 - H
H T
a -
Ep T
e
g 3
o5 H H
z 888
gl 3
I = HH
sk HHH T
EL :
25 2p
Xo HHH T H
L :
t T H
| :
T 'o5a8 saansas: L
e
s 1$nid g [ 8 8 s 8 88O
i R T T N i
~160 -850 ° 50 100 150 200
ASE MPI A —_
c TEMPERATURE — °C A

Fig. 2-Dissipation Derating Curve
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2N5470 File No. 350
N.TYPE CONNECTORS BERYLLIUM OXIDE
CASE TENPERATURE (T¢) = 25° C YASIER
Ol
Ll l %
L e e B e o S TS N S N IS RS S A U5 D AR— . .. . N / //I////
s . ; A /////////% D L | fi
e 2 ] lA;.iLU’ﬂ.IW OUS) | z_—
& T N
g i AT ENNNNNN i
3 100 ) o
E TNT - ///////// -
B |1 - \\\///////// /'i/‘/‘)@\\\
] I |
'g“ % {I _;. —— T T L .] 250(6.35)
[ L3 _ 1350 (8.89)
2 L 30.81) (« 26) (7 m
: 2051081
ol Dimensions in Inches and Millimeters
) 2 4 LW 2B 4 68 2 . 68 Dimensions in parentheses are in millimeters and are
COLLECTOR-TO-BASE YOLTS (Veg) derived from the basic inch dimensions as indicated.
s s R
Fig. 3-Maximum Operating Area Fig. 6 - Suggested T“t F’l::ffure for Test Set-Up
for Forward-Bias Operation LU ECE
COLLECTOR SUPPLY YOLTS (Ycc) » 8 RF INPUT WATTS (Pig) = 0.3
FREQUENCY (f) = 2 GHz FREQUENCY () » 2 GHz
1.3| CASE TEMPERATURE (T¢) = 25° C 35, ol CASE TEMPERATURE (T} » 25¢ C
: wf:
5 = S 12
E g 1
: = 10 : 22
: § L
o BEHE
[
. 0.5 ;
0af : } it Sttt i 5
0.1 0.2 0.3 0.4 0.5 % [} ) n u % ) x
RF INPUT WATTS (Pig) COLLECTOR. TO-BASE YOLTS {Vcp)
nsson s

Fig. 4- Typical Output Power vs. Input Power
for 2.GHz Common-Base Power Amplifier

SIG. «Vec

3y T

TRIPLE. | | TRANSISTOR TRIPLE. |2 - 20 .
WA® | stus [efrest AxTuRg— Gad |—o STUB
TUNER | | (SEE FIG. 6) TUNER
NARDA MICROLAB NARDA
90N, OR HYIN, 04N, OR
EQuiv. OREQUIV. EQuiv.
255 859R1

Fig. 5-Block Diagrom of Test Set-up for Measurement
of Output Power from 2.GHz Common-Base Amplifier
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Fig. 7-Typical Output Power vs. Collector-to-Base
Voltage for 2-GHz Common-Base Power Amplifier

3

:-| COLLECTOR-TO-BASE YOLTS (Vcp) =
RF INPUT WATTS (Pjg) » 0.3
CASE TEMPERATURE (Tc) = 25° C

-

k=

COLLECTOR LOAD IMPEDANCE [RelZy ) +jim(20)] -0
-

SERIES INPUT INPEDANCE [Re (Zyy) +) Im (Zj)]

- e lm (2 R
X 16 8 2

FREQUENCY (1) -BHz

22
255 0M
Fig. 8- Typical Series Input Impedance and Collector
Load Impedance vs. Frequency for Common-Base
Power Amplifier
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COLLECTOR-TO-BASE VOLTS (vea = 15
FREQUENCY (#) = 2 GHx

u T T

TTT

POVER GAIN (Gpp) - ¢B

RF INPUT MILLIWATTS (P )
2s0%

Fig. 9- Typical Power Gain vs. Input Power for
2-GHz Common-Base Power Amplifier

2N5470

: 0.8=10pF
Johanson 4355,
or equivalent

: 1,000pF, feed-

C4: 0.35-3.5pF
Johanson 4702,

through, Allen- or equivalent

Bradley FB2B, or Ll' L2: RF choke, 3 turns

equivalent Ne. 30 wire, 1716 in. (1.57) 1D
: 0.3-3.5pF 3/16 in, (4.75) long

Johanson 4701, Xl. X2: Coaxial lines; see

Fig. 11 for details.

Dimensions in Inches and Millimeters

or equivalent

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig. 10- Typical Circuit for 2-GHz, Coaxial-Line Power

Amplifier Shown in Fig. 11.

F— e -
3
i oL 80 1.200 L2 cona
! 1L e ——f— -— / , OUTPUT
oA | | el o .1 " CONNECTOR
| | I'_' ] | (NOTE 2)
T l | = l‘
i l e ‘
34 e
00 7/
(19.05) = viesion 174 (6.35) DIA ) 22
o ! T = i DIA,  DiA
l— / 1 - Cj
1 ? ‘ Y !
/ X2 |
/- —— | [
COAXIAL INPUT Ms470 2978
CONNECTOR (NOTE 2) msh SERYLLIUN OxIDE .

Note 1: Di inp. are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: Conhex 50-045-0000, Sealectro Corp., or equivalent.

Fig. 11-Constructional Details of 2-GHz Power Amplifier Shown in Fig. 10.

25470

L3

*Vee

Dimensions in Inches and Millimeters

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Cy: Csy Cg:  1=-14 pF, air-dielectric, Johanson

Ll' Lg:

3901, or equivalent

Cg: 0.35-3.5pF, air-dielectric, Johanson
4701, or equivalent

Cg: C4: 1000 pF, feed-through, Allen-Bradley FA5C,
or equivalent

1000 pF, ceramic, leadless
RF choke, 0.1 H, Nytronics Deci-Ductor

0.01-in. (.254) thick, 0.157 in. (3.98) wide copper strip
shaped as shown in inset drawing

100 £, 1w

Cyp:
Lg:

Ry:

Fig. 12-Typical Circuit for 1-GHz Power Amplifier
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2N5470

COLLECTOR-TO-BASE VOLTS (Vcg) = 15 [
FREQUENCY (1) » 1 GHs |

[

T

”

[}
3
By N
§ i
= \ )
& 6-COLLECTOR MILLIAMPERES (Ig)= 10— 1 }
§ (QUIESCENT CONDITIONS) | \\I |
[~
o 4 —l = ! ! 5 ! T ! —+ A
: {
2 | i ]
11T T T 1 1
‘ ‘ [ || ,
0 I | | | I
1 TS 2 R ? ‘
RF INPUT MILLIWATTS (Pyg)
255N

Fig. 13- Typical Power Gain vs. Input Power
for 1.GHz Power Amplifier

VEE - UV

Cy: 0.01uF disc ceramic

100 pF, feed-through,
Allen-Bradley FA5C, or
equivalent

C4. C5: 0.35-3.5 pF, Johanson
4701, or equivalent

: RF choke, 4 turns,
No. 33 wire, 0.062 in. (1.57)
1D, 3/16 in. (4.75) long

: 3/64 in. (1.17) length of No. 22 wire

Xy 0.82pF, ‘‘gimmick’’, Quality Components
type 10% QC, or equivalent

Ry: 5-1080, 172 W
Ry: 5160, /2 W
Ry 120080, 1/2 W
Dimensions in Inches ond Millimeters

Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig. 14- Typical Circuit for 2-GHz Grounded-Collector
Power Oscillator
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ty 28470

=8

- VEE

92533001

RF choke, 5 turns

No. 33 wire,1/16 in. (1.57)
1D, 3/16 in. (4.76) long
50-{) miniature coaxial line
1.5 in. {38.1) long
Microstripline circuit; see
Fig. 16 for details.

Cy, Cg: 100pF, feed-through, |L:
Allen-Bradley FA5C,
or equivalent

Cas C4: 0.35=3.5pF, L2:
Johanson 4702, or
equivalent xl:

Dimensions in Inches ond Millimeters
Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Fig. 15-Typical Circuit for 2-GHz Grounded-Base
Power Oscillator

o008
-] =~ (203

N ¥
0.46
(11.68) 0.43
\ {10.92)
0.03
\ i.[n
1 NSNS SSSSISN
/ 010 i
NOTE 2 e

METAL GROUND PLANE 25007

Dimensions in Inches ond Millimeters

Note 1: Dimensions in parentheses are are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: Produced by removing portion of upper layer of double-clad,
Teflon board, Budd Co. Polychem Div. Grade 1087, 1 oz, 1/32 in.
(.793) thick, (€=2.6), or equivalent.

Fig. 16-Detail Drawing of Microstripline, X
Specified in Fig. 15.
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COLLECTOR MILLIAMPERES {ic) » 80 |+iiiiiiitiiiitis

FREQUENCY () = 2 GHx

CASE TEMPERATURE (Tg) » 250 C  fiisifict

RF OUTPUT WATTS (Pog)
e
&

[ o4
~

COLLECTOR SUPPLY YOLTS (vcC)

9785-3003

Fig. 17 - Typical Output Power vs. Collector
Supply Voltage for 2-GHz Grounded-Base

Power Oscillator

DIMENSIONAL OUTLINE

SYMBOL INCHES MILLIMETERS

MIN. | MAX. | MIN, MAX,

*8 18 ] 122 2997 { 3.098

©8) (.09 |.094 | 2.7 | 2387

*0 A97 | 503 | 12624 | 12.776

*0 (180 | NOM. | 4.57 NOM,

@0 .162 | NOM. | 4.17 NOM.

F 046 | 055 1.168 1.397

Fi |00 [on | 23|

] RITEEAY] .90 u

L 099 | .103 2515 | 2616

n 179 | .19t 4.55 485

NOTES:
1. Gold-plated KOVAR*
CERAMCITER e 00  — o 2. Solid silver

925 10641

* Trademark, Westinghouse Electric Corp.

2N5470
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RG]

Solid State
Division

RF Power Transistors

2N5913

JEDEC T0-39

Silicon N-P-N Overlay Transistor

12.5-Volt, High-Gain Type for Class-C
Amplifiers in VHF/UHF Communications Equipment

Features:
o High Power Gain, High Power Output . . .
At 125V:
2-W (typ.) output at 470 MHz (7-dB gain)
2-W (typ.) output at 250 MHz (9-dB gain)
2-W (typ.) output at 175 MHz (13-dB gain)
At 8 V:
1.5-W (typ.) output at 470 MHz (4.8-dB gain)
1.5-W (typ.) output at 250 MHz (7.0-dB gain)
1.5-W (typ.) output at 175 MHz (10-dB gain)

MAXIMUM RATINGS, Absolute-Maximum Valuves:

#* COLLECTOR-TO-BASE VOLTAGE. Veeo 36 v
COLLECTOR-TO-EMITTER
BREAKDOWN VOLTAGE:

With base shorted to emitter . ... V(BR)CES 36 \%
#*#Withbaseopen. . ........... V(BR)CEO 14 v
% EMITTER-TO-BASE VOLTAGE . . . VEBO 3.5 \%
#* CONTINUOUS COLLECTOR
CURRENT. ........ ...... IC 0.33 A
* TRANSISTOR DISSIPATION: . . . .. P
At case temperatures up to 75°C. . 3.5 w

At case temperatures above 75°C . Derate at 0.0028 W/°C
% TEMPERATURE RANGE:

Storage & Operating (Junction) . .
#LEAD TEMPERATURE:

At distances > 1/32 in. (0.8 mm)

from seating plane for 10 s max. 230 °cC

-65 to 200 °C

# In accordance with JEDEC registration data format JS-6
RDF-3/]5-9 RDF-7.

RCA Type 2N5913* is an epitaxial silicon n-p-n planar tran-
sistor featuring “overlay’ emitter electrode construction. [t
is intended for VHF/UHF mobile, portable, and VHF marine
transmitters, as well as UHF CB, sonobuoy, beacon, and
other applications where intermediate power output is re-
quired at low supply voltage.

-
Formerly RCA Developmental Type TA7477.
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Te) = 25°C

2N5913

STATIC
TEST CONDITIONS
0C 0C LIMITS
CHARACTERISTIC SYMBOL Voltage Current UNITS
V) (mA)
Collector-Cutoff Current
Base Connected to Emittes IcES 12.5 0 1.00 mA
Base Open 'CEO 10 0 0.3 mA
Collector-to-Base
v L 36 - v
Breakdown Voltage (BR)CBO J 05
Collector-to-E mitter
Breakdown Voltage:
With base open V(BR)CEO 0 25° 14 - v
With base connected
25° -
to emitter V(BR)CES 0 )%
Emitter-to-Base Breakdown
v 0.5 0 3t - v
Voltage (BR)EBO 0
Thermal Resistance: b).¢ _ 35.7 oc/W
(Junction-to-Case)
© Pulsed through a 25-mH inductor; duty factor = 50%. b1 = 100%.
DYNAMIC
FREQUENCY LIMITS
TEST & CONDITIONS SYMBOL UNITS
CONDITION M8 MHz MINIMUM TYPICAL
Power Qutput (V c- 12.5 V)
Pie 0.1 W c PoE 175 1.75 W
Large-Signal Common-Emitter Power
Gain (VCC=12.5 V) Gpg 175 12.4 dB
PIE 0.1 W
Collector Efficiency (Vgg = 125 V) %
Pie-01W ne 175 50
IE
Common-Base Qutput Capicatance C oo 1 15 (max.) pF
Gain-Bandwidth Product f _ _ 900 MHz
Vgg = 12V, Ig = 200 mA U

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.
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2N5913 File No. 423
PERFORMANCE DATA
.
TYPICAL AMPLIFIER PERFORMANCE (Vg = 12.5 V)
INPUT [OUTPUT |COLLECTOR
FREQUENCY | powER | POWER |EFFICIENCY |CIRCUIT
("MHZ [ (Pe)-W [(Pyg) - W ¢
175 0.1 2 60 Fig.6
250 0.25 2 65 Fig.6
470 0.4 2 65 Fig.7
156 )
(Marine .005 2 - Fig.8
Transmitter)
COLLECTOR-SUPPLY VOLTS (VCC)AIZ.S H3 R PRI FREQUENCY {t)=175 MMz
CASE TEMPERATURE (Tg):25°C 3‘.1:13_*.:1 A CASE TEMPERATURE {Tc)»25°C
ST ‘.!#-; F esasss st
R e e e e e
1801 \ ! 1 ISaESnaES0s:
25 ‘e e
+ copedepeeteystony 4
» TR RUT wATTS (P : =
.‘[; 2 L  va: s ue: .,.(TI L 7 a2 ?
o ." : TY. s .4..}:.,1 - 3 0_1‘
< esfEEHE e
? HiHH FEHH g e S
v 'FHEH T e T § Pell
2 3T aas igte. === sal il saet - :
| sosas sunes T uas 3 ; :
3 o s — o 2 :
9<:>—< R e ;'M.— ’T% g : pees
ott s+ttt R AR b
100 200 300 400 500 ¥
FREQUENCY {f)—MHz o 0.0% 0.t 0.5 02 0.2%
92¢5- 156451 RF INPUT WATTS {Pg) 92CS-15646R|

Fig.1 - Typical power output vs. frequency.

Fig. 2 - Typical power output vs. power input at
175 MHz for circuit shown in Fig.5.

FREQUENCY {1)*25%0 MHz e . FREQUENCY {f):* 470 MHz E
CASE TEMPERATURE {Tc):28°C : CASE rsuvennun: (Tg)e2sec i 3
: = s
28 - 2.8
2 S
= =
1 . +
W ™
[ &
~ -
& & :
= =
g e
= -
HHE

£ g
5 13 135318

o

cerge 2233 Bs e s Ty : <
. = . '
[ 008 Ol 018 02 025 03 038 0 0.1 0.2 03 0.4 0.8 0.6
RF INPUT WATTS (P|g) 92¢$- 1364 4Rt RF INPUT WATTS (P} 9206156 43R

Fig. 3 - Typical power output vs. power input at
250 MHz for circuit shown in Fig.5.

144

Fig. 4 - Typical power output vs. power input at
470 MHz for circuit shown in Fig.7.
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File No. 423 2N5913

DESIGN DATA

. H 6 B . 3 2 o
U T SN TUD SU T JE TS S . i —

»
RoerUdrruin

REFLECTION COEFFICIENT SCALE CENTER

0.8] MAGNITUDE-REVERSE TRANSMISSION GAIN (Sq2)

180° =4 - - - w o |~ GRS
s ] P Ic' 3 128 a2 1 2 3 4 5 3600
650 Ot MAGNITUDE-FORWARD TRANSMISSION GAIN (Syq)
450 150 MHz
0.l \ ey
: OUTPUT REFLECTION
COEFFICIENT  (Spp)
0l
o
>
Q o
2100 330
S,
] i
Ve, S
"/
)’b
6‘* S o)
&,
40’4 &
~
”05 240° d © 300°
S af o
=] —_
270°
Collector-to-Emitter Voltage (Vo) = 125 V
Collector-Current (i) = 100 mA
92CM- 16066

Case Tomperaturs (T¢) = 25°C
Fig. 5 - Typical S parameters vs. frequency.
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APPLICATION DATA

RCA
283913 Lg ©3 (2+508) P
(Zg=50 Q) 3 Le {2,230 8}
(24750 8) o R W
jj :c, L3
4
»
‘ }{Cz o 8 fee ;4:3
] IL

Ra I : “er

= o 920S-15640R1 = Srvec
Cl, Cy, C3, & Cy: 7-35 pF, ARCO 403, or equivalent 92CS-156 39R|
CS: 1,000 pF, feed-through
Cg: 0.005 uF, disc ceramic Cy. Cy C3: 0.9-7 pF, ARCO 400, of equivalent
Ly: 2turns No.16 wire, 3/16 in. ID, 1/4 in. long 24 ;’235:':' ARC_O 903, f‘" Eauivalent L1s L3o Lyt 1 tun No.18 wire
L2: Z = 450 ohms; Ferroxcube VK200-09/3B, or equivalent 5: pF, $'5* silver mica 1/4in.ID, 1/8 in. long
Ly 2 turns No.14 wire, 1/4 in. ID, 5/16 in. long Ce: 470 pF, feed-trough L,: 0.39 uH, Nytionics Deci-
Ly 3 tums No.14 wite, 3/8 in. ID, 3/8 in. long o G LD Ductor. or equivalent

Fig. 6 - 175/250-MHz amplifier test circuit for Mount Cg as close as possible to base and emitter pins.

measurement of power output. Fig. 7 - 470-MHz amplifier test circuit for

measurement of power output.

RCA
40637 r
|

)

20 t

T [

; -
| 003 _jgoof
S

.

2CM-15630M1
Ll - L2: 10-1/2 tuns, close-wound, #22 enameled wire o
Tl A . i All coils on slug-tuned forms 15/64-in. 0.D. Corbony!* S.F. 103
L3« Lq: 4-1/2 turns, close-wound, 422 enameled wite o 2o (oS orE o o ith 1/2-1h ok 1 /o e S 2o
LS' Lg: 1-1/2 turns, 1/4 in, length, #20 bare wire ) o . i
L7: 2 tuns, 3/16-in. length, 3/16-in. dia., #20 bare wire All cap'acnov values' are in picofarads unless otherwise specified.
Lg: 2:1/2tuns, 1/4-in. length, #20 bare wire All tesistances are in ohms and are 1/4-watt types.
RFC: 4 twns, #30 enameled wire on Ferroxcube! ferrite bead * Amold Magnetics Corp., Los Angeles, Cal.
#56-590-65/48, or equivalent T Ferroxcube Corp. of America, Saugerties, N.Y.

Fig. 8- Typical circuit for a frequency-multiplier chain (f,N = 13 MHz, fgy1 = 156 MHz)

for 156-MHz marine-radio transmitter.
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DIMENSIONAL OUTLINE
JEDEC No.TO-39

SEATING
IRUANERS

TEMPERATURE
MEASURING POINT 92CS 156417t

Note 1: This zone is controlled for automatic handling. The variation
in actual diameter within this zone shall not exceed .010 in
{.254 mm).

Note 2: (Three leads) by applies between I} and 17. b applies be-
tween 15 and .5.in (12,70 mm) from seating plane. Diameter is
u{\comloued in 1} and beyond .5 in (12.70 mm) from seating
plane.

Note 3: Measwed from maximum diameter of the actual device.
Note 4: Details of outline in this zone optional.

2N5913

¢a 190 210 | 483 | 5.33

A 240 .260 6.10 | 6.60

¢b .016 02 406 | 533 2
¢hy 016 019 406 | 483 2
¢D .350 370 8.89 | 9.40

)] 315 .335 8.00 | 851

h .009 15 29| 318

j 028 034 Ji | .64

k 029 040 J31 | 102 3
| .500 12.70 2
I 050 1.27 2
Iy 250 6.35 2
P .100 2.54 1
Q 4
a 459 NOMINAL

B 90° NOMINAL

TERMINAL CONNECTIONS

LEAD 1 — EMITTER
LEAD 2 — BASE

LEAD 3 — COLLECTDR, CASE
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IR

Solid State
Division

RF Power Transistors

2N5914 2N5915

Features:

MAXIMUM RATINGS, Absolute-Maximum Values:

2N5914  2N5915

o COLLECTOR-TO-BASE BREAKDOWN

VOLTAGE, ., .., ..... VIBRICBO 36 % Vv
© COLLECTOR-TO-EMITTER BREAKDOWN

VOLTAGE: . .+ v v v e v v e

W.ithbase connected toemitter V(BR)CES 36 36 VvV

Withbaseopen.......... V(srICEO ¥ u Vv
®EMITTER-TO-BASE VOLTAGE Vggo 3.5 3.5 V
oCOLLECTOR CURRENT:

Continuous. . .. .. vovvnenn Ic 0.5 L5 A
®TRANSISTOR DISSIPATION:. .. PT

At case temperatures up to 75°C 5.7 10.7 w

At case temperatures above 75°C See Fig. 7
®TEMPERATURE RANGE:

Storage & Operating (Junction). . =65 to +200°C
®CASE TEMPERATURE

(During soldering):

FOr 108 maX. o + oo s v s v os oen 230 °Cc

oln accordance with JEDEC registration data format
JS6 RDF-3/JS-9 RDF-7.

High-Power Silicon N-P-N
Overlay Transistors

12.5-Volt, High-Power Types For Class-C Amplifiers in
VHF/UHF Communications Equipment

e Low inductance radial leads — particularly useful for strip-tine circuits
e Hermetically sealed ceramic-metal package

e Electrically isolated mpunting stud

o6 watts minimum output from 2N5915 amplifier at 470MHz

100 e7-dB gain from 2N5914 driver at 470 MHz

RCA 2N59149 and 2N5915P “are epitaxial silicon n-p-n
planar transistors featuring overlay emitter electrode con-
struction.

2N5914 and 2N5915 feature an hermetic, ceramic-metal
package having leads isolated from the mounting stud.
These rugged, low-inductance, radial-lead types are de-
signed for strip-line, as well as lumped-constant circuits.

9Formerly RCA Dev. Type TA7408.
bFormerly RCA Dev. Type TA7409.
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File No. 424 2N5914, 2N5915

ELECTRICAL CHARACTERISTICS, Cose Ton:poyo'uro (Te) = 25°C

Static
TEST CONDITIONS LIMITS
DC nC nC
CHARACTERISTIC SYMBOL | COLLECTOR | BASE CURRENT 2N59 14 2N5915 UNITS
VOLTS VOLTS mA
VeE Vee | e |!g | Ic |MIN. | MAX. |MIN. |MAX.
o | Collector-Cutoff Current lceo 10 0 - 0.3 - 1.0 mA
o | Collector-to-Base 0.5 3 = - _
Breakdown Voltage V(BR) CBO 0 | - - 3% - v
o | Collector-to-Emitter
Breakdown voltage: 250 14 - _ :
With base open V(BR)CEQ 0 sal| - B 1 _ Vv
With base connected 259 36 - - -
to emitter V(BR)CES 0 mal| - sl -
o | Emitter-to-Base 0.5 0| 35 - - -
Breakdown Voltage V(R)EBO 10 ol - _ | as | - v
@ Pulsed through a 25-mH inductor; duty factor = 50%
Dynamic
TEST CONDITIONS LIMITS
CHARACTERISTIC | SYMBOL DC Collector Input Power | Frequency 5914 2N5915 UNITS
Supply (V) - Volts | (Pjp)~Watts | (N-MHZ [N T TYP. | MIN. TYP.
0.4 2.0 -
o Power Output PoE 12.5 2.0 470 — 6 W
. 0.4 7 -
o| Power Gain Gpg 12.5 20 470 - 8 d8
- 0.4 65 -
o| Collector Efficiency ne 12.5 20 470 — & %
Load Mismatch 2N5914 0.4
(Fig, 14) LM 12.5 SIS 2 470 GO/NO GO
o | Collector-to- 12 _ 15 _ 30
Base Capacitance Cobo Ic=0 ! (max.) (max.) oF
Gain-Bandwidth I = 200mA 900 -
f C
At U 2 e =moma - w0 | "™

® |n accordance with JEDEC registration data fromat JS-6 RDF-3/JS-9 RDF-7

Typical Application Information

pooticat b Outplllpt b Input E"'C_ollector
ication ircui
pplicatio owerw( 0E) °‘"e'w(PIE) me%cy(n c) ?Frfgm)t
470 MHz Amplifier
2N5915 6.5 2 70 13
2N59 14 2.3 0.4 70 13
175 MHz Amplifier
2N5915 9 1 70 15
2N5914 4 0.25 70 15
470MHz Amplifier 6 0.4 - 16
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PERFORMANCE DATA

COLLECTOR SUPPLY YOLTAGE (Yee) = 12.5 ¥ 1 T COLLECTOR SUPPLY VOLTAGE (Vec) = 125 ¥
CASE TEMPERATURE (T¢) = 25 € s CASE TEMPERATURE (T¢) = 2 C
60 ™ + 12 T
Tt 1 H
N
L w0
» S0 Moy » 10 ey
: 1IN Pon i b
? H ? s s ¥
o
< 40 ] T g0 O
[ » H = &
E N G
1T . § %
30 I = ¢
- -
' 2 7o 41
g £ N
20 3
1
+ Sy
10 1 2
=
11
1S 1d
11 L1
0 0 0 00 00 ] 20 ) €0 80
FREQUENCY (1) - WH: FREQUENCY () - NH:
LS DURT N SWARL
Fig. 1-Typical output power vs. frequency Fig. 2- Typical output power vs. frequency
for 2N5914 for 2N5915
FREQUENCY (1) =4TOMHz HH S v FREQUENCY (1) = 470 MHz 1
CASE TEMPERATURE (T¢) = 25°C THT CASE TEMPERATURE (T¢)s25°C
ul t .bb‘_\* T
el T 2 s segeeenharr g 3
T 2a i HHH N0 o T T :
* R e T ! i
T 1 QI_IG_‘%‘ i i 1 7 9 \.\ b“
remwn
- - & NCE.
w T T s » W 8 €S T
8 RS 8 o
& T Lu( e &£ QO\S“ 21iid!
z ¢ > P restt s titiet
& g : : ] :
§ T = -
- : 2
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;i-‘ ? T ! E
3 ! I : 3 i
+ < + b | - - .- -
il 8 )
1 ) | 1 111 1
. : : s
111
- - . aastses: 13 i
0 2 04 0.6 08 [+]33822 222
INPUT POWER (Pye ) — W ) o5 1.0 15 20 25 30
92L5-3038RI INPUT POWER (Pyg) —W
R X . 92L8-303 7R
Fig. 3- Typical output power vs. input power at 470 MHz Fia. 4- Typical 0OMH
s : s ig. 4 - i .
for 2N5914 in circuit shown in Fig. 8 9 ypical output power vs. input power at 470 MHz
for 2N5915 in circuit shown in Fig. 8
FREQUENCY (1 = 175 Hz H ij T H FREQUENCY () = 175 uH:
CASE TEMPERATURE (T0) = 20 ¢ 1t 143 T CASE TEMPERATURE (T¢) = 25°C
¢ R s seRast 9
NF o4 .
snus M IEBAE NS
& < 128 At
. 11 + = AT \[s%
w H 1 < y et
&o 1 NS § 53 ke "\11&1 E z
ga 8 +43+4+ 444 E‘ BEES LQ_L,C‘Q "
$ T ¥
HT I P s
= 11 b b 12 . ’
& JanaE suuEnes 5
5 T :
1 3 s I 1
T uBusEEEEE u
! !
s I +HH 1 25
1 T 1 1
. 1 1 T T T
1 I JONENNEEE 1 I T
0 005 01 015 02 025 0 0.5 10 is 20
INPUT POVER (Pyg) -% INPUT POVER (Pg) - ¥
92554497 $255-49)
Fig. 5- Typical output power vs. input power Fig. 6 - Typical output power vs. input power
at 175MHz for 2N5914 (Fig. 15) at 175 MHz for 2N5915 (Fig. 15)
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2N5914, 2N5915

DESIGN DATA

CASE TEMPERATURE (T¢)—°C
82L8~-3038RI

Fig. 7 -Dissipation derating for 2N5914 and ZN5915

COLLECTOR SUPPLY VOLTAGE {Vcc) = 12.5V
CASE TEMPERATURE (T¢) = 25°C

3

T L § ﬂ{iil\a\'us‘
i 1
+ WER PV
= B 2 I8, eut POt 1
a W The
= 8 - 3 %)
z 1
= g 4
g 33 4 %
2 8 H
) T = 3
« T E
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2 T oo i
g o 13T 3 l'l
: ¥
E a3 e 3 NsH15
§ 2 : F
*x o
< 13331
2 oi : G 100 0 30 w0 500
-K00 -50 o} 50 100 150 200

FREQUENCY {f) - MH3
55N

ig. 8-Large signal equivalent parallel input resistance

vs. frequency for 2N5914 and 2N5915

w COLLECTOR SUPPLY YOLTAGE (V) = 12.5 ¥ k- COLLECTOR SUPPLY VOLTAGE (Vec) = 12,5V
) CASE TEMPERATURE (T¢) = 25°C —ﬁ‘ CASE TEMPERATURE (T¢) = 25°C
5 7 T g
] T =
w LSS H
= T
i nmaay o7 " gust 5 ®
g 1 3 :
Y 4,

. -
3 £ ® >,
= E A s
H By 3
- ﬁh 73 - 3
& "', &
3 - 75 3 o Ny,
3 -5 T § o %] - Po"sk
W 8 o ~ Fie) .
2 & 2 T !sw I

1 1 3
3 -0 = 3] 075 "
3 2 T
& -1 IT 9 1 It T
100 200 300 @00 500 100 200 300 400 500

FREQUENCY (f) ~ MHz
9785 u%s

Fig. 9-Large signal parallel equivalent input capacitance
vs. frequency for 2N5914 and 2N5915

FREQUENCY (f) - MH:z
9753443

Fig. 10-Large signal equivalent parallel output
capacitance vs. frequency for 2N5914 and 2N5915

INPUT POWER (Pyg) = 1.5 W 1285 INPUT POWER (P)g) = 0.75 W t t
COLLECTOR SUPPLY YOLTAGE (Vce) =12.5 v [T . ¥ 1] CASE TEMPERATURE (T¢) = 25°C { I
| CASE TEMPERATURE (T¢) = 25°C e 20
T e
g HH E
S
= aai 5 2
= T 2o
EE H 3
45 -0 9
27 20
[liery et hockt o]
& = H
- . R
2w g
2% 22 HH
35 s 3%
iR I “ga t
et g [
“ 5 T
] i - -
x E 2 - 1334 i
w0 s 8
11 } } aas { .
[} Tt L 11 1 1
100 20 300 40 500 100 200 300 400 500

FREQUENCY (1) - MH:
. 58
Fig. 11-Large signal parallel load resistance

vs. frequency for 2N5915

FREQUENCY (f) - MH:
95-MN
Fig. 12-Large signal parallel load resistance

vs. frequency for 2N5914
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Cy, €2, C3-0.9-7.0 pF,. ARCO #400, or equivolent
C4-1.5-20. pF, ARCO # 402, or equivalent

Cs - 1000 pF (feed-through)

Cg-0.1 4F (ceromic)

z.-500 C7-2-18pF, Amperex HTIOMA 218, or equivolent
connect between the base ond emitter with the
shortest possible leads.

Ly, L2-1 turn 216 wire, 3/16 in. 1.D., 18 in. long

L3-1 turn 520 wire, 3/16 in. LD., 18 in. long

L4 -Ferrite choke, 45002 impedonce, Ferroxcube
VK-200-09-3B, or equivolent

9208 -30MRt

Fig. 13. 470MHz amplifier used for measuring power
output and power gain in 2N5914 and 2N5915

SPECIAL PERFORMANCE DATA

The transistor can withstand any mismatch in load,
which can be demonstrated in the following test:

1. The test is performed using the arrangement shown.

2. The tuning stub is varied through a half wavelength,
which effectively varies the load from an open cir-
cuit to a short circuit.

3. Operating conditions; V. =12.5
RF input power = 0.4 W for 2N5914, 2.0 W for 2N5915

4. Transistor Dissipation Rating must not be exceeded.
During the above test, the transistor will not be dam-
aged or degraded.

Fig. 14- Test set-up for testing load mismatch capability

L1-1/2 turn #14 wire, 1/d-in. 1.D.

RFC-Z = 45000, Ferroxcube VK-200-09/3B, or equivalent
Cy-7-100 pF, Arco 423, or equivolent

C2-4-40pF, Arco 422, or equivelent

C3-0.1 uF ceromic

2N5914, 2N5915
APPLICATION DATA Voer12.5V
<6
c5
RC;
2N5914
2N5915
< ce
;jf 7 L
ZG=500 )
c2 L4 cr c3
470 MHz
o [ e
>2
|
stus
92L3-1319R2
of 2N5914 and 2N5915
Vee *i12.5v DETAIL OF
¢ TRANSFORMER T
¢ O
T0
SUPPLY
T 1 -
TO
COLLECTOR
i

Ce

e, I 7,500

-4

92CS-I1S792R2

C4q-0.001 4F feedthrough

C5-62pF silver mico

Cg- 14,150 pF, Arco 424, or equivolent

C7-24.200 pF, Arco 425, or equivolent

Ty - Twisted poir of #20 enomeled wire; 14 turns/in.
Formed in o loop 3/8 in. diometer, cross connected
(End of one winding connected to beginning of other)

Fig. 15-175-MHz amplifier for measuring power output
and power gain in 2N5914 and 2N5915
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File No. 424 2N5914, 2N5915

vees 12
o,

g+ %0

€1,€2.Cq,C5,C7.Cg  0.9-7.0pF

C3.Cs  18pF Lg 1 TURN NO. 18 WIRE 1 4 IN. 1.D., 1 '8 IN. LONG
TAP AT | 4 TURN FROM COLLECTOR

Co.C11 O.IuF Ls 1 TURN NO. 20 WIRE | 8 IN. 1.D., 1'8 IN LONG
Cip. C12 00 pF  Lg ) TURN NO. 18 WIRE 1 4 IN. 1.D. 1.8 IN. LONG

L1 1 TURN NO. 16 WIRE 3 16 IN. 1.D. | 8 IN LONG
L2.Lg  FERRITE CHOKE Z = 45002 FERROX CUBE VK-200.09-38 OR EQUIV.
L3.L7 1 TURN NO. 20 WIRE 3 16 IN. 1.D. 1/8 LONG

“CONNECT C3 AND C4 BETWERN THE BASE AND EMITTER S5 4433

Fig. 16 - Typical 470 MHz amplifier with
0.4 W input and 6.0 W output

DIMENSIONAL QUTLINE

([ DR —— . -
" [ f mans MILLIMETERS _‘ s
2 —T-- MAX.| MIN. M
| —|- m 381 .04 -
TERMINAL Mo 4 | © I m 495 520 S
I s. [-1os | us [ 243 | s B
" By [.09s |08 | 242 266 I -
$0 . | ¢ |ooafow | n 3|3
$0  |.20s (320 | 7.4 12 | -
| 0y 0|3 | 280 3.30 1
— — € |.zs [0 | 69 162 =
¥ -3 ¢ |mo |ros s | we | -
[ v Joss |0 |ere | 236 | -
8 s E G s I,slo s | 1295 N
| #x | | m 3.08 ' e -
L i | | 1080 | 193 | S
TERMINAL Wo. | S - - N - l on - e |
TERMINAL Mo. 3 W [mo s | 280 3.0 5
0 1w | a7 | 208 w3 -
[ o |0 .00 | 64 L1
TERMINAL u..zA Lﬂ’ MALARIHARE N ’m_l__?_l
l"\o’\j WULLMETER DIMENSIONS ARE DERIVED FROM ORIGHIAL WCH DIMENSIONS
NOTES: 1. 053 - 064 INCH (1,35 - 1,62 mm) WRENCH FLAT.
% ba— 8y =] 2. PITCH OIA. OF 8.32UNC-2A COATEO THREAD. (ASA BL. 1-1960).
i S - 3. TYPICAL FOR ALL LEAOS
— # f 4 LENGTH OF INCOMPLETE OR UNOERCUT THREAOS OF & W
; " T ? IS5 363R3
4
1 4 - semuTo PLANE 1
-’- = | [
PYS el TERMINAL CONNECTIONS
1
N . .
| Terminal No, 1, 3 — Emitter
0 N, ! Terminal No. 2 - Base
* Terminal Nol 4 - Collector
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File No. 425

m@ﬁ—u RF Power Transistors

Solid State
Division

2N5916 2N5917

High-Gain Silicon N-P-N
\ Overlay Transistors

For VHF/UHF Communications Equipment

FEATURES

w o Radial leads for microstripline circuits
. y ® 2 watts (min.) output at 400 MHz (10-dB gain)
‘4, QD ® 2 watts (typ.) output at 1 GHz (5-dB gain)
" o Low-inductance, ceramic-metal hermetic packages
® All electrodes isolated from stud

MAXIMUM RATINGS, Absolute-Maximum Values: RCA 2N5916 and 2N5917% are epitaxial silicon n-p-n

planar transistors featuring ‘‘overlay’’ emitter electrode

g:gg}s construction. They are intended for large-signal and

*COLLECTOR-TO-BASE simall-signal high-gain rf an.lplif.‘iers and. driver applica-
VOLTAGE. + +cvvveveennnn Vego 55 \% tions for VHF/UHF communications equipment.

*COLLECTOR-TO-EMITTER Type 2N5916 features a new hermetic, ceramic-metal

VOLTAGE package having terminals isolated from the mounting

WD gaa6p0a000C Vceo \/ stud. These rugged, low-inductance, radial leads are

*EMITTER-TO-BASE dgsxg.ned for m)cljosmplme as .well as lumped-.constant

VOLTAGE. « v v vvvrunnnns VEBO 3.5 V circuits. 2N5917 is a 2N5916 without the mounting stud.

*CONTINUOUS COLLECTOR

CURRENT. . ¢ .o eccecns [C 0.2 A ‘F‘ormerly RCA Dev. Type Nos. TA7411 and
3 tively.
*TRANSISTOR DISSIPATION . .. . . Py LGt
At case temperatures up to 100°C ..... 4 w
At case temperatures above 100°C . . Derate linearly
at 0.04 W/°C

*TEMPERATURE RANGE:
Storage & Operating (Junction). . —65 to +200 °c

* CASE TEMPERATURE (During soldering):
FOr 10 8mMax . oeovuevnnnnese 230 °C

*[n accordance with JEDEC registration data format JS-6,
RDF-3/J5-9 RDF-7
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File No. 425 2N5916, 2N5917

ELECTRICAL CHARACTERISTICS, Cose Temperature (Te) = 25°C

STATIC
TEST CONDITIONS !
CHARACTERISTIC SYMBOL be bc oc LIMITS | UNITS
Collector Base Current
Voltage Voltage mA
VCE VBE IE Ig IC MIN. | MAX.
* | Collector-to-Emitter
Cutoff Current: ICES 50 0 -1 mA
Base-emitter junction shorted
* | Collector-to-Emitter .
Breakdown Voltage: V(BRICES 0 g EE v
With base open V(BR)CEO 9 | u | -
* | Emitter-to-Base
Breakdown Voltage V(BR)EBO 0.1 0 5 - i
Collector-to-Emitter
Saturation Voltage Vee(sat 10 100 - |03 v
Thermal Resistance: 9 0
(Junction-to-Case) o - B o

2 Puised through a 25-mH inductor; duty factor = 50%

DYNAMIC
TEST CONDITIONS
CHARACTERISTIC symoL | DC Collector Output Input ety umirs | uniTs
Supply Power Power (f) - MHz
(Veo) -V (Pog)-W Plp)-w MIN. | MAX.
* | Power Qutput
(See Fig, 10) PoE 28 0.2 400 20 | - W
* | Power Gain Gpg 28 2 400 10 - dB
* | Collector Efficiency u 28 0.2 400 50 - %
* | Collector—Base
Capacitance Ceb 0(vep) 1 - 45 pF
*In accordance with JEDEC registiation data format JS-6 RDF-3/JS-9 RDF-7,
TYPICAL APPLICATION INFORMATION
Qutput Input . .
CIRCUIT Power Power C°"e(°7;°')5";:'e“°y F'Ng:'e
(POE)—W (P|E)—w C :
400 -MHz Amplifier 2.2 0.2 60 10
50/450 - MHz Broadband Amplifier 0.1 0.01 - 11
1-GHz Amplifier 2 0.6 45 12
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2N5916, 2N5917

PERFORMANCE DATA

[CASE TEMPERATURE (T¢) = 250 C CASE TEMPERATURE (Te) = 25°C
[COLLECTOR SUPPLY VOLTAGE (Vec) = 28V H *JCOLLECTOR suPPLY VOLTAGE(Vcc) av|
’ ‘H asamsssaen; man T
s 1 T H v
] 1 snnaay = T |
ey . e +
- : S £
= I T >
4 5 AT T T v
w [ LI $ w
] | -+ ©w w
« & 7 TIT T 2
> H us 1 u
i g manan H, &
g c enamaan Y
2 L4 T "
5 B . HH 8
£ 3 T e,
{ B
T T = [l i’: ]
POE" I
1 10
1T I
THH HHHHH
Tt THITTTT [
02 03 04 05 05 07
INPUT POWER (P)g) - W
FREQUENCY {f) - nHz e

Fig. 1. Typical power output vs. frequency

(for both types).

FREQUENCY (f) = 400 WH:

Fig. 2 - Typical power output and collector efficiency
vs. power input (for both types).

INPUT POWER (Pyg) = 0.2%

OUTPUT PONER (Fgg) - W

COLLECTOR SUPPLY VOLTAGE (Vec) = 28V CASE TEWPERATURE (Tg) = 25 °C T
INPUT POWER (Pjg) = 0.2 W or F = 400 MH: |1 0TI TTT
L63Worhx 1GHe oo frrraddiaid
w
\
X g
8 &
~ -
g S
g &
=
:
T 3 -
a
v
@ [
COLLECTOR SUPPLY YOLTAGE (Vee) —
CASE TEMPERATURE (T¢) - S5 81781

Fig. 3 - Typicol power output vs. case temperature

(for both types).

Fig. 4 - Typical power output or collector efficiency vs.
collector supply voltage (for both types).

IHEEE
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NS

MAXIMUM POWER DISSIPATION (Pp) - w

B
nan

SussuREE

1

e

rnuza

=3

+
B

]
8L

COLLECTOR-TO.EMITTER VOLTAGE (Vcg) - V

Fig. 5 - Safe operoting area, for dc operation

( for both types ).
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CASE TEIIPERATURE (Te) = 100 oC
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World Radio Histol
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CASE TEMPERATURE (T¢) -

2554501

Fig. 6 - Derating curve (for both types).



File No. 425 2N5916, 2N5917

COLLECTOR SUPPLY YOL TAGF (Veg) = 2V COLLECTOR SUPPLY VOLTAGE (Ve = BV I—; T
OUTPUT POWER (Pgg) = 2¥ a OUTPUT POWER (Pog) = 2¥ e % nain
8 i g ot HHHH
| & +
o 1 1 1
5_ g % : i Fiee qT.
3 fooe >
= 2 18 I e
N & 2000 T T 1 s W
y g CAPACITANCE (c,) i HH §
3 b | T ; Tt edidd T
-
o COLLECT, = a1 &
g é x OR LOAO g, /;,'H‘-“ i 3
= b 1 ANce o HH =
g é b 3 CL )t T, 2
z 2 &
d R RN S
; ; sEsEs 1 3 - 1 1 '
g 1
1
% 4B HEE T,
: t : r %0 1000
100 200 0 00 80 000 M0 e FREQUENCY () — WH:
FREQUENCY (f) - MMz e
$255-4507
Fig. 7 - Typical large-signal series input impedance Fig. 8 - Typical large-signal, parallel collector lood ond
vs. frequency (for both types). parollel output copacitonce vs. frequency (for both types).
RO IIVOT UL JO00C Ut ST SO TR SOOI S
REFLECTION COEFFICIENT SCALE CENTER

MAGNITUDE-REVERSE TRANSMISSION GAIN (S12)[ 55

T s-2 |3 12 1= [els Bz 1 2 3 4 5 3600
-2 13 |2 |3 |3 |3
MAGNITUGE-FORWARO TRANSMISSION GAIN(S3))
0.3 -2
X3
02
$22 o
-8
%)
200 \p P 200
S &
Vo .
b ¥
(>
%,
e & o)
P <,
"c,‘ <
Moo we NS/ 300°
s 2 =
3 2

COLLECTOR-TO-EMITTER VOLTAGE (Veg) = 15V 710
COLLECTOR CURRENT (IC) = 60-100mA
CASE TEMPERATURE (Tc) = 25°C 9258-4504

Fig. 9 - Typicol S parometers vs. frequency (for both types).
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2N5916, 2N5917

NS OR M9
4

(Zy + som

ST

Cy, C3 - 0.9-7 pF, ARCO 400*
€ - 1.5-20 pF, ARCO 402*
C4 — 0.0015 1L F, disc ceramic
Cg - 1,000 pF, feedthrough type,

Allen-Bradley FASC*

Cg — 1 wF, electrolytic

Ly Lg— 1turnd
L - RFC, .1 pH
L3 =3tuns
Lg - 2tuns e
Ry - 1080, carbon

* Or equivalent

A Alf coils 5/32 in, (3.96 mm)
I.D. # 18 wire, 12 turns per inch

Fig. 10 - 400-MHz amplifier test circvit for

measurement of power output.

X

(Zg « 0@

Cy» Cg: 0.35-3.5 pF, Johanson
4701, or equivalent

Cg: 470 pF, feed-through type,
Allen Bradley FA5C, or equivalent

Lj: 3 tums No. 22 wire
5/32 in. (3,96 mm) ID, 3/8 in, (9,52 mm) long

Lot 1% turns No. 22 wire
5/32 in. (3.96 mm) ID, 3/8 in. (9.52 mm) long

Ry: 10-€0, 1/4-W carbon
X1+ Xg: Microstrip details given in Fig. 13

Fig. 12 - 1=GHz amplifier using type 2N5916 or 2N5917.
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2N OR DUV TG

[4 4 W
! zr\ A
" 12« som)
X o

ve - BY
6%

Cy —0.0015 i F, disc ceramic
Cy, Cg — 2-18 pF, Amperex H.T. 10mA/218,
o equivalent
C3, C4 — 680 pF, chip cap.,Allen-Bradley
B166811, or equivalent
Cs — 1uF, electrolytic
Cg, C; — 1,000 pF, feedthrough type

Ry -2k, W, carbon
Ry - 50082, 1 W, carbon
Ry, Ry — 25000, 14 W, carbon
T - Twisted pair of # 22 wire,
10 twists, 1 in, fong

Fig. 11 - 50/450 ~ MHz broadband amplifier using
type 2N5916 or 2N5917.

NOTE 2
INPUT /X ouTPUT
. STRIP \ STRIP
A \WNR
\ | 1 T
72 | 1.375 2 | L .09
@37 gaen ™ ™ (soer 1 (228
~| p-.32(8.12)
086
™ ws2) OIELECTRIC—
Sle——— .
T \_GrOUND PLANE

2553880

Note 1: Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.

Note 2: Produced by removing upper layer of double-clad,
Teflon board, Budd Co. Polychem Div. Grade 108T,
1 0z. 1/16 in. (1.52 mm) thick, ( € = 2.6), or equivalent.

Fig. 13 - Typical microstrip layout for 1-GHz power
amplifier circuit shown in Fig. 12.
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DIMENSIONAL OUTLINE TYPE 2N5916

-—L—:!

TERMINAL Ne. 4 o

P =

TERMINAL No. 1

(9%
TERMINAL No. 2 A |
—
S T B
Tt o8y o
— ———— SO

DIMENSIONAL OUTLINE TYPE 2N5917

—t L=
i
I - |
TERMINAL Mo 4 | © |
m/\‘n "
] I - —1 = - _>' % — *
1 ' 1
B s €
= TERMINAL No. 1 —E _}
TERMINAL Mo, 2 | Lvl
S E—
! 8 4
L —— 17
I QT LT 17 Y

SEATING PLANE

NOTES

[ INCHES | WILLIETERS.
| MIN. lAX.l MIN. MAX.

2N5916, 2N5917

+
8 |9 .msl e | sm | -
By s s | e | v | -
& s s | 2a | 2 | -
¢ oo fow | . s |

$0 |35 |30 | 748 812 S
€ |os |30 [ o® | 76 | -
Lo s |90 | a7 7.3% -
L [ass |0 | ouse | azes |-
Q |0ss |om | a0 |-
o oz [ous | e | e | - J

090

135

LN

MILLIME TER IMENSIONS ARE DERIVED FROM DRIGIAL WWCH DIMENSIONS.

NOTE: 1. TYPICAL FOR ALL LEADS

INS-L62R)

TERMINAL CONNECTIONS

0' { SEATING PLANE_ © L
= =
¥ = | ¢
v = .
o
#0; ‘q |F’ N2
S M S X
SYaeod ‘_‘chnes i' MILLIMETERS | yoreo
| { IIN.‘ MAX. MIN. N MAX.
I a Tl | am s.84 .
[ 98 208 | 496 520 5
By |13 |48 | 34 1.6 S
B, |.095 | .10 | 242 26 =
c 004 (000 | | .2 3
L] 25 |30 | 7.48 812 S
#0) 10 |13 | 280 1% 1
3 78 | .00 | 6.9 .62 s
G 590 |.708 |49 | 17.90 s
L 268 |90 | o1 7.3 -
Ly |.ass |50 |1nss 1298 s
u 120 §163 | 308 (A -
N 425 | .40 | 1080 n.es -
N - |om | - 1.98 4
Ny no | .as0 | 280 38 -
Q a2 [am | oves s -
Q [.025 |.0as | .64 114 -
L #v 399 (1437 | 353 3632 | 2 _J

WILLIME TER DIMENSIONS ARE DERIVED FROM DRIGINAL WCN DINENSIONS.
NOTES: 1. .053-.064 INCH (1.35- 1.62 mm) WRENCH FLAT.
2. PITCH DIA. OF 8-32 UNC-2A COATED THREAD. (ASA B1. 1-1960).
3. TYPICAL FOR ALL LEADS
4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF @ W

2533830

TERMINAL CONNECTIONS
Terminals 1,3 — Emitter
Terminal 2 - Base
Terminal 4  — Collector

Terminals 1,3 — Emitter
Terminal 2  — Base
Terminal 4 — Collector

“"WARNING: RCA types 2N5916 and 2N5917 should
be handled with care. The ceramic portion of these
transistors contains BERYLLIUM OXIDE as a major
ingredient. Do not crush, grind, or abrade these por-
tions of the transistors because the dust resulting
from such action may be hazardous if inhaled.”
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File No. 448

RGN

Solid State
Division

RF Power Transistors

2N5918

Features

MAXIMUM RATINGS, Absolute-Maximum Values.

* COLLECTOR-TO-EMITTER VOLTAGE:

Withbaseopen . . ... ....... Vceo 30 V
* COLLECTOR-TO-BASE VOLTAGE . . Vcgp 60 \
* EMITTER-TO-BASE VOLTAGE ... Vggg 4 V
* CONTINUQUS COLLECTOR CURRENT Ic 0.75 A

* TRANSISTOR DISSIPATION . . . .. Pr

At case temperatures up to 75°C ... 10 w

At case temperatures above 75°C . . . Derate linearly at

0.08 W/°C

* TEMPERATURE RANGE:

Storage & Operating (Jungtion) . . . . -65to +200 °C
* CASE TEMPERATURE (During soldering):

For10smax. . ... ......... 230 °c

’Tn accordance with JEDEC registration data format JS-6 RDF-3/JS-9
RDF-7.

10-W, 400-MHz High-Gain Silicon
N-P-N Emitter-Ballasted

Overlay Transistor
For VHF/UHF Communications Equipment

10 W output at 400 MHz (8 dB min. gain)
Emitter-ballasting resistors

Broadband performance (225—400 MHz)
Low-inductance, ceramic-metal hermetic package
Al electrodes isolated from stud

Radial leads for stripline circuits

RCA type 2N5918° is an epitaxial silicon n-p-n planar
transistor employing “‘overfay’’ emitter-electrode construc:
tion. This device features emitter-ballasting resistors which
improve ruggedness and overdrive capability, and a hermetic
ceramic-metal package with terminals isolated from the
mounting stud, The terminals are rugged, low-inductance,
radial leads suitable for microstrip as well as lumped-constant
circuits.

The 2N5918 is intended for use in large-signal, high-power,
broadband and narrow-band amplifiers in vhf/uhf commun-
ications equipment.

* Formerly RCA Dev. Type No. TA7367.
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File No. 448 2N5918
ELECTRICAL CHARACTERISTICS, Case Temperature (Tg) = 25°C
STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage Voltage mA
VCE VBE Ie I3 Ic | MIN.|MAX,
«| Collector-to-Emitter
Cutoff Current:
Base-emitter junction Ices 30 0 - 5 mA
shorted
* Collector-to-Emitter a
Breakdown Voltage: V(BRICES 0 el 6 -
v
With base open V(BRICEO 1002 | 30 | —
Emitter-to-Base
v 1 0 4 - \Y
Breakdown Voltage (BRIEBO
Thermal Resistance: o
{Junction-t o-Case) f4c L
8 puised through a 26-mH inductor; duty factor =60%
DYNAMIC
TEST CONDITIONS
DC Coliector Output Input LIMITS
CHARACTERISTIC SYMBOL Supply Power Power (l;l)'t:q’:;nzcy UNITS
{vee)-v {PoE)-W (Pre)-W MIN.[MAX.
*| Power Output
1.59 400 10 - w
{See Fig. 10) Poe 2
* Power Gain GPE 28 10 400 8 - dB
* Collector Efficiency nc 28 10 400 60 | — %
# Collector-to-Base
1 - 13 pF
Output Capacitance Cobo 30(veg)
* In accordance with JEDEC registration data format JS-6 ROF-3/J8-9 ROF-7.
TYPICAL APPLICATION INFORMATION
Output Input Collector Efficienc Figure
CIRCUIT Power Power 1 )% i/ :Io
(Pog)-W (Pg)-W nc :
400—MHz Amplifier 10.0 1.35 75 10
225/400—MHz Broadband Amplifier 10.0 1.25—-1.55 63—-81 1"
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2N5918 File No. 448

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vec)*28Y 11+ 11+~ 1T+ 111T COLLECTOR SUPPLY VOLTAGE (Vgc)=28 V.

CASE TEMPERATURE (Tg)*25°C B8 EOBES ISR GBS ZEBEE CASE TEMPERATURE (Tg)s25°C £ sus
e usisiiiitussasassans TTTT r e aE e Eana sanan BOSuE B
+ + .«44’. ISR SESSE S EESSS FEES --¢-...H-.>_.H+ 4 InE BEE B W
- : IS REs Rt Sasas basa nanes R '.J, e seoes
e : : } 0

Sl R IR = IDOSS SESSE 80N *
1888 B¢ 1808 EAESE BAS
j‘lb .Y" T |r|\:|3 SNESNESONSNEN ISNEE INSGE ESESE EOASE 2 g l

xRN T + 3
I e drea e BROS SRBES BSOS - [N s

2 N RES: s o >
R s = g ° 2

€ NI f S

s 't N er H g &

4 .
N \10" See d & A 17 §
SN 3 ~ b . (SN NESRENESE -t t o
§ PN ES«H = = 3 2; r $ e : T o‘g
0, - - 1 .S T " I asasas
ot ii/ xH'«A 1t T HH tt ;¥' ¥ EEI i”; =
200 400 600 800 1000 0 02 04 06 08 ' 12 14
FREQUENCY {f)— MHz 92517197 INPUT POWER (Pyc) —W 92¢5-17198
Fig. 1 - Typical output power vs, frequency. Fig. 2 - Typical output power or collector efficiency vs. input
power at 400 MHz.
T T
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Fig. 3 - Typical output power or collector efficiency vs. Fig. 4 - Typical output power vs. case temperature.
collector supply volitage.
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b |
t 1
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Fig. 5 - Maximum operating area for dc operation. Fig. 6 - Dissipation derating curve for rf class-C operation.
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File No. 448 2N5918
DESIGN DATA
T T T ] FREQUENCY () =1 Mz COLLECTOR SUPPLY VOLTAGE (Vcc) ! T
. . e i = T . cc) =28 v s

'13 EEERN ZI‘ sssassasss CASE.JEMPERATURE LTc) 23 C; 3 OUTPUT POWER (Pgg) =10 W T HH-
— I 1 | 4 1 8 it 3 1 1
S o t HHt 1 ; lu Hit Bt e 1t

18 i +HHH . 1 - et d ~a | e : 4+ cee
& HBH T A 1 2L inaBusas s, Tt
¥ et o nu T It g B s T T ssnsa
s 11 1T T T T T Sw DI T ISEBE SEEEEBERE
= SERS N S 1 FE ¥ T " FEaS 8 e
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g 1 T ¥ n »M__ﬁ:::?a = ~ saw=
S Tt T = SSai H 25 H T Hr T
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: ssus ! 1 3k '
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COLLECTOR-TO-BASE VOLTAGE (VcBl—V 92¢5-17203 FREQUENCY (f) —MHz 92C5-17204

Fig. 7 - Typical variation of collector-to-base capacitance.

output capacitance vs. frequency.
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Fig. 9 - Typical large-signal series input impedance

[RelZin) +j ImlZin)] vs. frequency.

.J_ ==Cq

Q320
(8.3}

Fig. 8 - Typical large-signal parallel collector load and parallel

T+

"'(3"3535)*' '_(‘17'3.8499)"'
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i
2

.61
| 40.9)

(53i.5)

0094
(2.38)

7£C'
(25 +502)
MICROSTRIP
€1.C2,Ca’ 12-18pF, AMPEREX HTIOMA/2IB, OR EQUIVALENT

Cq.Cs. 1000pF, ATC-100, OR EQUIVALENT

Cg. 10uF, ELECTROLYTIC
L|’ GI2uH RF CHOKE
Ry’ 540,1/2 W CARBON

QUTPUT STRIP

INPUT STRIP
0485
o {12.32)

L s
(2.92)

NOTE 2

-

352

__0.250 =
189.28)

6.35)

S.CARI Y nt 4 =

NOTE 1

NOTE 2:

B MR ¥k 1
" TPUT STRIP
0.0312 METAL GROUND
(0.793) PLANE
OIMENSIONS IN INCHES ANO MILLIMETERS

OIMENSIONS IN PARENTHESES ARE (N MILLIMETERS ANO
ARE DERIVED FROM THE BASIC INCH DIMENSIONS AS
INDICATED
PROOUCED BY REMOVING UPPER LAYER OF DOUBLE-CLAD
TEFLON BOAROD,1/32 IN. THICK, {«=2.6).

92CM=-17206

Fig. 10 - 400-MHz amplifier test circuit for measurement of power output.
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jancens LI
[ COLLECTOR EFFICIENCY (n.) 1+
o 7 T
111
80 9 - HHH
11
* POWER" GAIN (Gp)
| om TITET E 1 e
L7028 nasasiviees e e
U‘, ]AI_IIIIIII‘ NSRS
L IEEEESE SRS ENEAN SRR
: Ly “gLXLIElCIlalllllllllAll 1 1111
w
Beods TOR SUPPLY VOLTAGE (V. }=28V 3
Cy *3pF, ATC-100% L| -012,H RFC, NYTRONICS, P No DD-0.18» ] OUTPUT POWER (Pyc) « IOW 2
C2-08-10pF, JOHANSON 3957 L2 -No.IB WIRE, 0.64 IN. LONG 2 Z CASE TEMPERATURE (T.)e25°C -
C3 -SpF SILVER MICA L3-COPPER STRIP 5 MILS THICK, 150 MLS L 8 " C 2
C4-2-18 pF, AMPEREX HTIOMA/218» W, 670 MILS L 8 HA z
Cs -24PF, SILVER MICA L4- TRANSISTOR BASE LEAD, 016 IN. LONG S g INPUT VSWR ¥
Cg -51pF, ATC-100% L5 -0luH RFC, NYTRONICS, P No. DD-0.10% o ' ™~ 2
C7-47pF,ATC-1008 Lg-No.18 WIRE, 1.08 IN. LONG 4
Cg -68pF,ATC-100# L7-2 TURNS,5/32 IN. L.O. No.18 WIRE, 12 3 t
Cg *IuF, ELECTROLYTIC TURNS PER IN. N
€10-1000 oF, FEEOTHROUGH TYPE, R) -100R,1/2 W, CARBON . +H
ALLEN-BRADLEY FASCw R2-5.0,1/4 W, CARBON T ++
Cl2-1.5-20 pF, ARCO 402 * I :
C11-0.9-7 pF, ARCO 400 % 200 0 o
— FREQUENCY (f) — MHz 92¢5- 17208

= 0R E;U]VALENT 92Cs-17207 . R
Fig. 12 - Typical broadband performance of the
Fig. 11 - 225/400-MHz broadband amplifier using 2N5918. 225/400-MHz amplifier circuit shown in Fig. 11.

DIMENSIONAL OUTLINE
ot — f— L —f
8; R |

TERKINAL No. 4 (=4 I |
N

.
svupoL | MCHES | wiLLETERS

NOTES |
- +l|N_LMAX_#l-IN ‘ MAX
A 10 | 230 18 584 =
B8 1195 | 208 4.96 20 -
8 135 s 343 168 -
B, | 095 | 105 | 242 266 | -
C 004 | 0V0 n 25 )
#0 s | 0 | e 812 -
| $0y 10 |.130 | 280 130 [ 1
€ a5 | 300 | 699 760 | -
| e 90 | 205 (1499 | 1790 -
- L 25 | .2%0 | 674 73 -
Ly |ass | si0 | nse 1298 =
[T 120 § 163 | 305 au -
N 425 | 470 |10.30 e | - |
| m |- o | - e | 4 |
i Ny | no |10 | 280 |
o 0 120 |70 | 308 | o -
0, [0z |.0as | e 114 -
- = 1 17 L #w  |wo9|.1aw | asm | den2 | 2 |
r T ‘ WLLIME TER DIWENSIONS ARE DERIVED FROW ORIGINAL INCH DISENSIONS
Q Mt U NOTES 1. .0S3 - .064 INCH (1.35 — 1,62 men) YRENCH FLAT.
1 ) SEATING PLANE € § 2 PITCHDIA OF 8.32UNC-24 COATED THREAD. (434 B1. 11960}
i —= R . 3. TYPICAL FOR ALL LEADS
— | & 4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF @ %
—— '™ | 2851630
L 1] I —
" 1
R ) WARNING: RCA Type 2N5918 should be handled
n‘ . . .
[ — R with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
TERMINAL CONNECTIONS crush, grind, or abrade these portions of the transistor
Terminale 1, 3 - Emitter because of dust resuiting from such action may be
Terminal 2 - Base hazardous if inhaled.

Terminal 4 - Collector
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RGN

Solid State
Division

RF Power Transistors

2N5919

Features:

MAXIMUM RATINGS, Absolute-Maximum Values:
#COLLECTOR-TO-EMITTER VOLTAGE:

With base open..........cccoierrreeennenen VCEO 30 v
#COLLECTOR-TO-BASE VOLTAGE.. VCBO 65 \"
*EMITTER-TO-BASE VOLTAGE....... VE 4 \"
#CONTINUOUS COLLECTOR CURRENT Ic 45 A
#TRANSISTOR DISSIPATION.......... PT

At case temperatures up to 75°¢.. 25 w

At case temperatures above 75°C ... Derate linearly at

0.2w/°¢c
#*TEMPERATURE RANGE:

Storage & Operating (Junction).................. 651to +200 °C
#CASE TEMPERATURE {During soldering):

For 10's max 230 °

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9
RDF-7.

High-Power Silicon N-P-N

Overlay Transistor

For Class-C Service in VHF/UHF
Communications Equipment

® Radial leads for strip-line circuits

® 16 watts {min.} output at 400 MHz (6 dB gain)

® Broad-band performance (225 — 400 MHz)

® Low-inductance, ceramic-metal hermetic package
® All electrodes isolated from stud

RCA Type 2N5919" is an epitaxial silicon n-p-n planar
transistor employing “overlay’” emitter-electrode construc-
tion. It is intended for large-signal, high-power, broadband
amplifiers in VHF/UHF communications equipment.

The 2N5919 features a new hermetic, ceramic-metal pack-
age having terminals isolated from the mounting stud. These
rugged, low-inductance, radial leads are designed for micro-
strip as well as lumped-constant circuits.

* Formerly RCA Dev. Type No. TA7344.
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ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 25°C

STATIC
TEST CONODITIONS
oc oc 0C
CHARACTERISTIC SYMBOL | cottector Base Current LIMITS UNITS
Voltage Voltage mA
Vee Vge e |18 | k¢ MIN. [ Max.
*| Collector-to-E mitter
Cutoff Current:
Base-emitter junction Ices 30 0 - 10 mA
shorted
* | Collector-to-Emitter
Breakdown Voltage: VBRICES 0 200° 65 -
v
With base open V(BRICED 200° 30 S
* ) Emitter-to-Base
Breakdown Voltage VlBR)EBD 5 0 4 - v
Collector-to-Emitter
Saturation Voltage Vegtsat) 400 | 2090 - ! v
Thermal Resistance:
{Junction-to-Case) )¢ - 5 ocw
© Pulsed th ugh 2 25-mH inductor; duty factor = SO%.
DYNAMIC
TEST CONOITIONS LIMITS
CHARACTERISTIC | SYMBOL 0C Cnltector | Power Input | Power Quiput | Frequency UNITS
Supply tVee) -V | (Pygh-W | (Ppg)- W M-MHz [ MIN. | MAX
* | Power Quiput
(See Fig. 1 Poe 28 4 400 16 - L]
* |Power Gan Gpg 28 16 400 6 - a8
* | Collector
Efficiency e 28 4 400 60 = *
* |Collector-to-Base
Dutput Capacitance | Cobo 30(Veg) ! -l oF
* In accordance with JEDEC registiation data format J$-6 RDF-37J5-9 ROF-7,
—
'_T “vee veraL, 7%
€ NOTE D) )
I'—, 5\ 6 ?l
W
. o
( I \¢ !
:) W INPUT STRIP
‘_'i OUTPUT STRIP +
i q
SORELY 1 . —inmy —ed 3B
< 1
< (::) L
A 1) — | d 650 (16.5) =
-— “ICROS TRIP i
fa. 131 e ek 520830
+ ALY
4
< " AT IS AN t A YNGR AR OO RN |
s ! f OUTPUT STRIP FEED THROU
06 ~ CAPACITOR
i (HE2J RETAL e — 7} e~ DIELECTRIC
C,.C,, C,: 2-18 pF, Amperex HT10MA/218, DETAIL OF FEED. THROUGH
Lt or equivalent CAPACITOR NOUNTING sssam
C.,: 0.03 uF disc type Dimensions in Inches and Millimeters
C,: 470 pF feed-through type, Note 1: Dimensions in parentheses are in millimeters and are derived
4 .
Allen-Bradley FASC, or equivalent from the basic inch dimensions as indicated.
cs' CS: 0.005 uF disc type Note 2: Produced by removing upper layer of double-clad, Teflon
Ly: 0.2 uH tf choke board, Budd Co. Polychem Div. Grade 108T, 1 0z, 1/16 in.
R1: 5.1 2, 1/2 W carbon thick, (e = 2.6), or equivalent,

Fig. 1-400-MHz amplifier test circuit for measurement of power output.
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PERFORMANCE DATA

CASE TEMPERATURE (T¢)=25°C ¢ CASE TEMPERATURE (Tc)®25°C Sassssassszsass
COLLECTOR SUPPLY VOLTAGE (vec)s 28 V COLLECTOR SUPPLY VOLTAGE (vcc)=28 V
FREQUENCY (f) * 400 MHz 80
$E3ss: : BE T
seavess . e 180 80 .Ii | #
sealis i 25 T T ¢0 1D|
-2 3 ssassEaoE e o
E P it L
= 1 HAT 5
1o » 8 I ¥ &
» = I5ps - 50 2
& = PHEEH . £
@ § T -
10 2 g w0 1 w0
™ 5 5
g “
s = 3 5 0 4
: a2 <]
H T @
a8 I
o5 Tt
o s e 0 | 2 4
200 300 mousn::‘ﬂn-:n“: 700 00 900 INPUT POWER (Pjg}—W T
9255 -3750R)
Fig. 3 - Typical power output or collector efficiency vs.
Fig. 2 - Typical power output vs. frequency. power input at 400 MHz.
CASE TEMPERATURE (Tc1%25°C | [::,..- eSS SEaas sanes COLLECTOR SUPPLY VOLTAGE (Vee)=28 V
— == 5225 MHZ, Plg s 2 W M doses sebiasRaS ——={u225MHz, Plgu 2W
1400 MHz, P4 W | COLLECTOR EFFICIENCY 511 1aq e 400 MHZ, P T AW
HERH il - P 33533383,
T A 5 T 21
BE= + ! ™
PHHH — CoL bt \ 20
5 e AT e THHH L s ;
1 eope fe0 & I
w 13 H+ > =
o i DD *
€ A 81 A 2 S e l
& £ »PouE“ T E g
v oL ey eR — a0 s
== % HH SSIl
I Jphutne — I =H b 15
3 s , iBSSES S NS Fanas 28! 4 3 u
S T naa i g
1888E B0 a
BT aaa s 2 T
0 3 20 25 30 rq: R H
COLLECTOR SUPPLY VOLTAGE (Vocl—V 9255~ 3757R1 % %0 60 70 g 80
CASE TEMPERATURE {Tc)—*C
Fig. 4 - Typical power output or collector efficiency vs. 9235- 3784RI
collector supply voltage. Fig. 5 - Typical power output vs. case temperature.
CASE TEMPERATURE (T¢) = 7% C 2R IT St T panas s
1
% I—1
§= 1 MAX. (CONTINUOUS) T
4 -
1 Y <
] 40
g ) g
g g
T " ~ g
c 30
g 2 :
g . &
3. 2
]
. H
i 3 &
? VeEQ MAX.
0.01 &
1 g AL ton b F S -5 50 oo 150 200
COLLECTOR-TO-EWITTER YOLTAGE (Vcg)-¥ IR CASE TEMPERATURE {Tc)— *C 92¢5-16050
Fig. 6 - Maximum operating area for dc operation. Fig. 7 - Dissipation derating curve.
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DESIGN DATA

FREQUENCY () = 1MHz
CASE TEMPERATURE (Tc) = 25°C

s
Hi

COLLECTOR-TO-BASE CAPACITANCE (C ) oF

] L
COLLECTOR-TO-BASE YOLTAGE (Vcp)-Y S253I750R1

Fig. 8 - Typical variation of collector-to-base capacitance.

COLLECTOR SUPPLY VOLTAGE vec120V [T 1111 1]
OUTPUT POWER [Pog)= 16 W +
T RS EESEE SEasE SaaaaSe88S

e ) ! A
SaSSENERse

Frorm

++—+++ PARALLEL COLLECTOR LOAO RESISTANCE

.y Pt +
TH HT
t

IEERRERARES!
PARALLEL OUTPUT CAPACITANCE

RESISTANCE (Rg 1 — 0,

OR OUTPUT CAPACITANCE (Cg)—pF

[riotios
+
1 ]
lans 7
E s T
l
:
T
g i . ! -
i eassuERnE 11 A
H Bens
- PO B ' }f’ e

228 250 278 300 325 350 375 400
FREQUENCY (f)—MHz
92¢5-160%!

Fig. 9 - Typical large-signal parallel collector load and parallel
output capacitance vs. frequency.

T
@ [ COLLECTOR SUPPLY VOLTAGE (Vecin28 Vv |11 T
L | output POWER (Pogi=1E W R R
s °F T T T
£ I amsmsssssnasssssansuaans:
K t r
§ i Hias peasd saesases
& 2 : ! 1
+1+ ++ 1
=+ | | | 1
RESISTANCE —Rg (Z)n) 11y
SSSEERRREESAS Sadsasa:
- - e
[} T \‘L\\\\ +
; o
RS
: e
-
 ofFHHHHHHHH i
225 250 275 300 325 35 375 400

FREQUENCY (f)—MHz
92CS -16047

Fig. 10 - Typical large-signal series input impedance vs.
frequency.
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s i & 3

. » . 3 2
— e Jeduaaaa

Arpretl

REFLECTION COEFFICIENT SCALE CENTER

1] 0.5 1 360°
MAGNITUDE-FORWARD TRANSMISSION GAIN (S24)

(S22}

O¢

330°

0.8
1.0

0.9

27¢°
COLLECTOR-TO-EMITTER VOLTAGE (Vig) = 15V
COLLECTOR CURRENT (ic) = 500 mA
CASE TEMPERATURE (T) = 25°C e

Fig. 11 - Typical S parameters vs. frequency.
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2N5919

APPLICATI

ON DATA

-;-_L, cg  2N5919 Ls o g
T LI
o
i I c =
L74{ 2 Lsi Li{
cs Cq Cs
Ri Rz R3
92CM- 16053

C,' - 10 pF silver mica

C, - 0.8-10 pF, Johanson 3957*

C5 - 2.2pF, Quality Components type 10% QC, *‘gimmick"*
C4 - 1.0 pF, Quality Components type 10% QC, “gimmick”*
Cg - 1.5pF, Quality Components type 10% QC, "gimmick"*
Cg - 36 pF, ATC-100*

C,-51pF, ATC-100*

Cg-47pF, ATC-100*

Cq - 68 pF, ATC-100*

C.l -12pF, silver mica

C,, -0.8-20 pF, Johanson 4802*

C12-1000 pF feedthrough type, Allen-Bradiey FASC*

C13 - 1 uF electrolytic

* Or equivalent
Allen-Bradley Co., Milwaukee, Wis.

Vee

L‘l -1-1/2 turnsa

L2 - Copper strip 5/8 in. {15875 mm) L;5/32 in. (3.96 mm} W
L - Transistor base lead, 3/6 in. {4.74 mm) L

L4, L6 -3 turnsa

L5 « 2 turnsa

L. Lg. Lg -0.18 uH RFC, Nytronics, P.#DD-0.18*

L‘IO -0.1 uH RFC, Nytronics, P.#DD-0.10*

R.l -100 2, 1 W, carbon

R2, Fl3 -100 Q, 1/2 W, carbon

R4 -5.1 Q, 1/2,W, carbon

A Al coils are 5/32 in. {3.96 mm) ). D. #18 wire, 12 turns
per inch.

American Technical Ceramics, Huntington Station, N. Y. 11746

Johanson Mfg, Corp., Boonton, N. J. 07005
Nytronics, Inc., Berkeley Heights, N, J,

Fig. 12 - 225/400-MHz broadband amplifier using 2N5919,

COLLECTOR SUPPLY VOLTAGE (Vgcle28 v [ii
OUTPUT POWER (Pge)® 16 W
CASE TEMPERATURE (Tc)—25°C

COLLECTOR EFFICIENCY (

'lc)

3388858 S8IR 002!

o T—
£n% POWER GAW (Gpg) {7
> | 3 ¥ as
w6
) a 3
5502 5
£
- =
P3ss 5 >
v revas SRS seee:
g HH : INPUT VSWR
i 21
I
225 250 275 300 325 350 375 400
FREQUENCY {f}—MHz
92Cs-16048

File No. 426

Fig. 13 - Typical broadband performance of the
225/400-MHz amplifier circuit shown in Fig. 12.
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DIMENSIONAL OUTLINE
pe— L —f — Lt —
[F JE——— |
1 { |
TERMINAL No. 4 | © | | T
/\ ! I INCHES | MILLIMETERS |
| SYMBOL | NoTES
, 1 ]
[Ta s a0 am S84 -
B |09 | 205 | a9 sa -
‘ _ ! B |3 | s |10 368 -
| By |09 [.10s | 242 266 =
¥ | ¢ Jwd oo n 3 | 3
0 |08 | 0 | 74 812 S
U #0110 [an | 280 1% )
L | [3 7 | 300 | 699 S
TERMINAL No 1 i ¢ == ‘"‘”
o 13 N=——— A S = |
L [2s | 30 | en
UL LG I U ass s In.so
o $u  |an | e | s0s
P N |a2s | a0 |00
TERMINAL No. 2~ M- || -
r—‘c’,h' 1 Na | 1o {150 | 280
. — [ o | || s0s
{' b1 | e |.025 |.0as | .
— == ¢ '{T L $w 399 | 1437 | 3.501
¥ ‘ A | NILLIME TER DIMENSIONS ARE QERIVED £ ROM ORIGINAL INCH DIMENSIONS
5 L1} { ) NOTES 1. .053-.064 INCH (1.35 - 1.2 mm) RENCH FLAT.
1 ] SEATING PLANE 1 2. PITGH BIA. DF 8.32 UNC-2A SOATED THREAD. (A3A 81, 1-1980).
- ' 3. TYPICAL FOR ALL LEADS
g & LENGTH OF INCOWPLETE OR UNDERCUT THREADS OF ® W
V3S-3%IRT
L]

TERMINAL CONNECTIONS

Terminals 1, 3 - Emitter

Terminal 2 - Base
Terminal 4 - Collector
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IR

Solid State

RF Power Transistors

Division
2N5919A
16-W, 400-MHz, Silicon N-P-N
Emitter-Ballasted
Overlay Transistor
“ Improved Version of 2N5919 Features
v Overdrive Capability of 20-W Output
= Features:

1083

RCA Type 2N5919A® is an epitaxial silicon n-p-n planar
transistor with ""overlay'' emitter-electrode construction.

The 2N5919A is unilaterally interchangeable with the
2N5919. Both types employ a construction which features
many separate emitter elements; however, for stabilization,
the 2N5319A has integral emitter ballast resistance.

® Eormerly RCA Dev. No.TA7532.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-EMITTER VOLTAGE:

Withbaseopen ................. VCEO 30 \'
*COLLECTOR-TO-BASE VOLTAGE ... veeo 65 \"
*EMITTER-TO-BASE VOLTAGE. ..... VEBO a v
*CONTINUOUS COLLECTOR CURRENT I¢ 4.5 A
*TRANSISTOR DISSIPATION ....... PT

At case temperatures upto 75°C . ... 25 W

At case temperatures above 75°C . ......... Derate at 0.2 W/°C
*TEMPERATURE RANGE:

Storage & Operating (Junction} ............ —-65 to +200 °C

*CASE TEMPERATURE (During soldering):
FOr 108 MaX. «oouvnnnnieenenernnnnnnanssnnen 230 °Cc

*In accordance with JEDEC registration data format JS-6 RDF-3/ JS-9
RDF-7.

® 6-dB gain (min.) at 400 MHz with 16 watts {min.) output
® |ntegral emitter-ballasting resistors

= Broadband performance (225-400 MHz)

s Low-inductance, ceramic-metal, hermetic package
JEDEC TO-216AA = Radial leads for microstripline circuits

® All electrodes isolated from the stud

The 2N5919A features the same hermetic, ceramic-metal
package with rugged, low-inductance radial leads. for
microstripline as well as lumped-constant circuits.

This transistor is intended for use in large-signal, high-power,
broadband and narrowband amplifiers in vhf/uhf equipment.

(")

edrete

COLLECTOR
EFFICIENCY (7.)—"%

; ;1—4 11 IS88S
1 80 u!

COLLECTOR-SUPPLY VOLTAGE (Vc)=28V |-
as OUTPUT POWER (Pog) =16 W

T I) TR .t.’

POWER GAIN (Gpg) —dB
T
|
i

IS ENEEN NN EREES
R

1 N Vet
t PR T e
t 1 T

&

I s +

INPUT VSWR

4

350

275 300 325
FREQUENCY (1) —MHz 92CS—-19142

Fig.1-Typical performance of the 225-400-MHz broadband
amplifier circuit shown in Fig.12.
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ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C

STATIC

2N5919A

CHARACTERISTIC

TEST CONDITIONS

DC
SYMBOL

Collector
Voltage-V

DC
Base
Voltage-V

DC

mA

Current

LIMITS

VCE

VBE U]

Ic

MIN.

MAX.

UNITS

Collector-to-Emitter Cutoff
Current:
With base connected to
emitter

ICES

mA

Collector-to-Emitter Break-
down Voltage:
With base connected to
emitter

V(BR)ICES

2002

65

With base open

V(BR)CEO

2002

30

Emitter-to-Base Breakdown
Voltage

V(BR)EBO

Thermal Resistance:

{Junction-to-Case}

Rguc

5.0

oC/W

AP uyised through a 25-mH inductor; duty factor

DYNAMIC

50%.

CHARACTERISTIC

SYMBOL

TEST CONDITIONS

DC Collector
Supply (Vee)-V

Output Power
(POE)}-W

Input Power
(P1E)-W

Frequency
(f)—MHz

LIMITS

MIN.

MAX.

UNITS

Output Power (See Fig. 11)

Overdrive Objective Test

POE

28

4.0

400

16

28

7.0

400

20

Power Gain

Gpe

28

16

400

6

dB

Collector Efficiency

i

28

4.0

400

65

Collector-to-Base Out-
put Capacitance

Cobo

30 (VcB)

1

22

pF

TYPICAL APPLICATION INFORMATION

* |n accordance with JEDEC registration data format JS-6 RDF-3/J5-9 RDF-7.

CIRCUIT

COLLECTOR SUPPLY
VOLTAGE (V¢e)-V

OUTPUT POWER
(POE)-W

INPUT POWER
(P1g)-W

COLLECTOR EFFICIENCY

(ﬂc)—%

225-400-MHz
Broadband
Amplifier

(See Fig.12)

28

16

2-3.2

66—80

400-MH:z
Narrowband
Amplifier

(See Fig.11)

28

18.5

4.0

78
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QUTPUT POWER (Pog)—W

COLLECTOR-SUPPLY VOLTAGE (Vccl=28V it
25°C

CASE TEMPERATURE (Tc)=25°C

COLLECTOR-SUPPLY VOLTAGE (Vccle28V |-+
R

it

4

1 TTIT TITTIT

T TN T

@
(=]

174

SussazsasssREesEsmnEESEEE sss iR
T i NS RN T 1 m—l;,
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£ oz
@ o g
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“ = e ,95
3 FEH §
T T 8
5 ety e bederen “_l_‘_SO
o HEHH R
e l...!....g. Tttt st
200 300 400 800 600 700 800 800 ¢ INPUT POWER (Pg)—W )
FREQUENCY (f}—MHz R
92Cs~19143 Fig.3—-Typical output power and collector efficiency vs.
Fig.2—Typical output power vs. frequency. input power,
: . 'CASE TEMPERATURE (T )= 100°C .
| ¢ R INOTES TJS_IS_DETERMINED av USE| OF '
BN SEIAS TFEH et o lNF‘ 'ARED SCANNING TECHNIOUE
< Ks
| T
©
H
2 e e
| £ ! !
w !
E |
x
= f
o | !
o
(@]
-
Q
w .
-
-
o
O
Lwnrrsq l
0.l 1 | | b [
2 4 6 8 2 4 6 8
| 10 16 30 {o]0)

COLLECTOR-TO-EMITTER VOLTAGE (Veg)—V
92CS-19145

Fig.4—Maximum dc operating area for type 2N5919A.



File No. 505 2N5919A
HHHH T HH T HHH COLLECTOR-SUPPLY VOLTAGE (Vee)+28 V + HHE
T o0 wweY T 11 T FREQUENCY (1 ) « 400 MHz usnassEssEsEam:
19 et INPUT POWER (Pyg) 4w 1 1
- 117 ey 80 . 11 T
+ 20}t - T t t
18”2\ T 1 T T
» e | T HHH T
| 25 o> o = — HH F
- be - of . . - IDESSEe
g AN ; | ! 1
& R z ¥ ! s
= OH 1 0 ¥ & ] EssEwEEERSE
£ h i 5 ) 11 g & $ T : : T T
i na 2 1 1
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Fig.5—Typical output power and collector efficiency vs.
collector-supply voltage.

Fig.6—Typical output power vs. case temperature.

FREQUENCY (f)el MHz
CASE TEMPERATURE (Tg)e25°C

YT

-

5

3

(Cobo!—pF

<)

COLLECTOR-TO-BASE CAPACITANCE

%

80 100 30

(4]
CASE TEMERATURE (Tg)—*C
92C3- 19148

Fig.7—Dissipation-derating curve for class C operation.

olS

‘30 40 50 60

0 20
COLLECTOR-TO-BASE VOLTAGE (veg)—V
92¢S-19149

Fig.8—Typical variation of collector-to-base capacitance with
collector-to-base voltage.

COLLECTOR - SUPPLY VOLTAGE ( Vg 1°28V
OUTPUT POWER {PQE)e 16 W
CASE TEMPERATURE (T¢)e25°C

nl—ﬂfg

¥ 4

1

.1

-]
'

3

OR OUTPUT CAPACITANCE (C
o

COLLECTOR LOAD RESISTANCE (ReLl— Q

400 500
FREQUENCY (t)— MHz
92¢S-19I50

Fig.9—Typical large-signal parallel collector load resistance
and parallel output capacitance vs, frequency.

| COLLECTOR- SUPPLY VOLTAGE (Vcc)+28 V I T
53 | OUTPUT POWER (Pog)«16 w
s | CASE TEMPERTURE (T¢)e25°C
=

",

b4 4s

EAL PART OF INPUT IMPEDANCE (R

IMAGINARY PART OF INPUT IIFED‘N%E

300 400 500
FREQUENCY (1)— MHz
92¢8-1915)

Fig.10—Typical large-signal series input impedance vs.
frequency.
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2N5919A File No. 505
. O +vee
3 070
\ SEE
)t peTa, (7%
(NOTE 2) .25
.3
) Cy |
—
cs ¥ —
& “‘3_0,, INPUT STRIP Y
1§
; @+ %a) L l 1
MICROSTRIP 4 25
o my e
1
G 63 |
2l ™ o650 (16.9) o] |
3 5.1
L L b 1.31(33.3) - 32(8.12)
9288-3152R2

.

Cqe C2, C7: 2-18 pF, Amperex HT10MA/218,
or equivalent
C.,: 0.03 uF, disc type
C4: 470 pF, feed-through type,
Allen-Bradley FASC, or equivalent
CS' CG: 0.005 wuF, disc type
Lyt 0.22 pH,1f choke
R1: 5.1 Q, 1/2 W carbon

Fig.11—-400-MHz narrowband amplifier test

2¢500

C1 - 0.8-10 pF, piston type, Jonanson® 3957*
C2 - 18 pF, silver mica
C3 - 33 pF, chip type, Allen-Bradley® 816*
C4 - 47 pF, chip type, Allen-Bradley B16*
Cs, Cg - 62 pF, chip type, American Technical Ceramics® ATC-100*

C7 - 0.8-20 pF, piston type, Johanson 4802*
Cg - 15 pF, silver mica
Cg - 1000 pF, feedthrough, Allen-Bradiey FASC*

C10 - 1 uF, electrolytic

L1, Ls, L7 - Two turns™* »

L2 - 1/2-in. {12.7 mm) length of No.20 wire

n-..:i <7 PSS I SR AP A AW AT RIS AR TS
? } OUTPUT STRIP FEED. THROUGH
e [ CAPACITOR
1.

METAL
GROUNO PLANE

OETAIL OF FEED-THROUGH
CAPACITOR ROUNTING

9255-3%1

Dimensions in Inches and Millimeters
Note 1: Dimensions in parentheses are in millimeters and are derived
from the basic inch dimensions as indicated.
Note 2: Produced by removing upper 1ayer of double-clad, Teflon
board, Budd Co. Polychem Div. Grade 108T, 1 oz, 1/16 in.
thick, {e = 2.6}, or equivalent.

circuit for measurement of power output.

92CS- 19152

L3 - Inductance of 5/32-in. (3.97 mm} long base lead of 2N5919A
L4 - 0.1 pH, r-f choke, Nytronics®*
Lg-1-1/2 trns**
R4 -5.1Q, %-W carbon
* or equivalent
®Johanson Mfg. Corp., Boonton, N, J. 07005
Allen-Bradley Co., Milwaukee, Wisc.
American Technical Ceramics
Huntington Station N.Y. 11746
Nytronics Inc.,', Berkeley Heights, N.J.
* No.20 wire, 14 turns/inch, 5/32 in. {3.97 mm) 1D, 5/32 in. {3.97 mm)
feads.

Fig.12—225 to 400-MHz broadband amplifier circuit.
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DIMGNSIONAL OUTLINE

e B il ol

T

TERMINAL
No.i
TERMINAL _ L2
No.2 |
| T o 1
" Ll
T . — T n T
T — = = =5 |
el ¥ B
9 a [,
1 SEATING PLANE ! S 4
[ e = B .
L]
w— [
M == N
' A;'op;cr =
| | REF, )
arl|i|a NTZ
SECTION a—a #01° b
9255-3763R4

2N5919

SYMBOL

INCHES

MILLIMETERS

NOTES

MIN. MAX, MIN. MAX,

A [o0150 [ 0230 [ 381 | 584 =
8 [0195 | 0205 | 496
8 | 0136 [ 0145 | 343 | 368 -
B, | 0095 | 0105 | 242 | 266 =
¢ |ooo4 {0010 [011 |02 3

¢0 | 0305 | 0320 | 748 | 8.2 -

¢Dy | 0110 | 0130 | 280 | 3.30 1
€ |o0276 | 0300 | 699 | 762 -
L |o0265 | 0290 | 674 | 7.36 =
Ly | 04ss | 0510 (1156 [1295 =

¢M | 0120 | 0.163 | 305 | 4.14 =
N | 0425 | 0470 |1080 [11.83 =
Nq - | o078 - | 198 4
Nz | 0110 [ 0150 | 280 | 3.81 =
o |[o0120 [ 0170 | 308 | a3 -
Q1 | 0025 | 0045 | 084 | 1.14 -

o = - - - 2

NOTES:

1. 0.053 - 0.064 INCH {1.35 - 1.62 mm) WRENCH FLAT,

2. PITCH DIA. OF §-32 UNC-2A COATED THREAD
(REF.: UNITED SCREW THREADS ANS 81.1 — 1960).
THE APPLIED TORQUE SHOULD NOT EXCEED 5 IN. —
L8. CLAMPING FORCES MUST BE APPLIED ONLY TO
THE FLAT SURFACES OF THE STUD.

3. TYPICAL FOR ALL LEADS.

4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF
oW,

TERMINAL CONNECTIONS

Terminals 1, 3 - Emitter
Terminal 2 - Base
Terminal 4 - Collector

WARNING: The ceramic heat-sink portion of this device
contains beryllium oxide. Do not crush, grind, or abrade
this portion because the dust resulting from such action
may be hazardous if inhaled, Disposal should be by burial.
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NG/

Solid State
Division

RF Power Transistors

2N5920

2
Silicon N-P-N Overlay Transistor

-W,2-GHz,Emitter-Ballasted

For UHF /Microwave Power Amplifiers, Microwave
.,31 !‘I’
N~

Fundamental-Frequency Oscillators and
Frequency-Multipliers

l Features:

2-W output with 10-dB gain {min.} at 2 GHz

3-W output with 12-dB gain (typ.) at 1 GHz
Ceramic-metal hermetic package with low inductance and
low parasitic capacitances

Stable common-base operation

For coaxial, microstripline, & lumped-constant circuit
applications

Integral emitter-ballasting resistors

RCA 2N5920° is an epitaxial silicon n-p-n planar transistor The ceramic-metal coaxial package of the 2N5920 features
featuring the overlay multiple-emitter-site construction. it is low parasitic capacitances and inductances which provide for
intended for solid-state equipment for microwave communi- stable operation in the common-base amplifier configuration.
cations, S-band telemetry, microwave relay link, phased-array Ideal as a driver for the 2N5921, this transistor can also be
radar, distance measuring equipment and collision avoidance used in large signal applications in coaxial, stripline and

systems.

Integral emitter-ballast resistance is employed for improved
ruggedness and increased overdrive capability.

lumped-constant circuits.

® Formerly RCA Dev. Type No. TA7487.

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASE VOLTAGE .......0iiitiiitiiiiiiiiiiiiaenenan vVcBo 50 \
* COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter resistance (Rgg) = 10 &, sustaining . . ............ VceR!sus) 50 Vv
“EMITTER-TO-BASE VOLTAGE ... ... ... . itiiiiiiienananananaaeanasn VEBO 35 \
* DC COLLECTOR CURRENT (CONTINUOUS) . ... ... Ic 0.25 A
* TRANSISTOR DISSIPATION: PT

At case temperature upto 750C . ... ... ... e 3.5 w

At case temperatures above 750C, derate linearly .......................... 0.028 w/oC

For point of measurement of temperature

{on collector terminal), see dimensional outline.

* TEMPERATURE RANGE:

Storage and Operating (Junction) . ............. ... —65 to +200 oC
* CASE TEMPERATURE (During Soldering):

FOr 108 MAX. . ovvriieveennensonasonasassusosanssansonssansanssssos 230 oC

* In accordance with JEDEC registration data format (JS-6-RDF-3/JS-9-RDF-7).
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2N5920

File No. 440
ELECTRICAL CHARACTERISTICS, at Case Temperature (Tg) = 259C, unless otherwise specified.
TEST CONDITIONS
0C bC
CHARACTERISTIC sweoL | C9LtELT CURRENT LTS UNITS
VOLTAGE {V) (mA)
Vee VBE ig Ig I MIN, MAX.
* | Collector-Cutotf Current 45 0 - 2
! mA
At T - 100°C CEs 50 0 - 3
Collector-to-gase Vi 0 5 S0 - v
Breakdown Voltage (BRICBO
* | Collectér-to-Emitter
Breakdown Voltage: 2 _
¥ith extemal base-toemitter | ¥ (BRICER 2 e &
resistance (Rgg)- 10
* | Emitter-to-Base v, 0.1 0 3.5 S v
Breakdown Voltage {BRIEBO
Collector-to-Emitter Ve sat) 10 100 S 1 v
Saturatton Voltage
Thermal Resistance: R 100 - 30 oc'w
{Junction-to-collector terminal) gact I 0 I ]
2 pulsed test, 60% duty factor.
DYNAMIC
~ | PowerR | POWER | suPPLY | . T
CHARACTERISTIC swgoL | mPUT | ouTpuT —[ VOLTAGE W FREQUENCYL __LIMTS UNITS
MIN. MAX,
Pigt¥} Pog(¥) | vgotW) GH2
Power Output ( See F1g. 5) Pog 0.2 —1 B ? ? v
- T T | "*‘ Tt T
« | Power Gain Gpg 0.2 20 28 2 10 (-}
B I I B |
* | Collector Efficiency Ky 0.2 2.0 28 2 40 %
- — e — 1 4 — ﬁr_._ — S
«| Collector-to-Base Capacitance | Copy veg) IMH2 L 3 o
- o 1 B SN S SR
TYPICAL APPLICATION INFORMATION
CIRCUIT & FREQUENCY DC Collector Input Power Output Power
Supply Voltage {P)g) - W (Pog) - W
(Vee)-v
Coaxial -Line
2 - GHz Amplifier 28 2 21
(Fig. 9)
Microstripline
Forward - biased 2-GHz amplifier 28 0.075 1.0
(Figs. 11 & 13}
Lumped Constant
Oscillator 24 .90
(Figs. 15 & 16)
Lumped Constant
1 - GHz Amplifier 28 0.18 3
(Fig. 10)

* 1n accordance with JEDEC registration data format (J$-6-RDF-3/15-9-RDF-7).
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File No. 440 2N5920
DESIGN DATA
=| COLLECTOR TERMINAL TEMPERATURE (T} =25°C HH- HH iR S T
4 i T 1T
i : * 6 t aas a)
g5 : I °H BEEIRIEEE :
g -3 \\G‘° g e
1= 18t i HH ,
K : jsssiiass a8 I
2& 20 ST aHH I
;alg i e § =a I 1T
royl ? 1T W 2 :
a LY 2 3 H N
: 2z HR . T
; i N
§ g . i x o as HH an
L3311 111 /POINT FOR Z|N 3 i i +14 .
5 opE 7T MEASUREMENT /znsszo z n ) ]
§8 = i i g HHHE
£ -5 : bmm ! Issausn
g'—" H s T HE
g é =10 POINT FOR ZgL i} ITIt 1 111
MEASUREMENT 00 [ 80 100 150 200
i 3 2.8 3 COLLECTOR TERMINAL TEMPERATURE — °C
FREQUENCY ()} — GMz 92¢5-17109 D

Fig. 7 - Typical large-signal series input impedance or
large-signal collector load impedance vs. frequency.

Fig. 8 - Temperature derating of power dissipation of the
2N5920.

APPLICATION DATA

INPUT CONNECTOR 416 HOLE (284)

2N5920

GENERAL RADIO No GR874 f 200 OEEP (5.08) a
TYPE"N" MALE /
\ »—777—‘[4*—;L—zsns— -
\ 09.738) | ‘ 168 55)
\ | 818
\ 441 01A | 1308)
.20} | / 3
Y7220, | > g 7 I TIIIIE T
e o B NN NN I :
_ 7 [] h 4
= e— — 1
_ =] 4= =T s - N P - - 3. 11 et
e — = H-3 g
A// 4 H
\(\}!\\ /Z /;':////,/f/,.. 7777, ,') 7 ,/ 7 /
ovr] (e L 38108 393018 Ya7s 0n
13.08) | (78%) (22.22)
—~ 380 fe- fo 738 el
889 U8.66}
7(5262554)
090 HOLE (2.28)
'300 OEEP (762)
P2Cs-17118

Fig. 9 - Constructional details of 2 GHz power amplifier.

SOLDERING INSTRUCTIONS

When soldering the 2N5920 into a microstripline or
lumped-constant circuit, the collector and emitter
terminals of the device must be pretinned in the region
where soldering is to take place. The device should
be held in a high-thermal resistance support for this

tinning operation. A 60/40 resin-core solder and a
low-wattage (47 watts) soldering iron are suggested for
the pretinning operation. The case temperature should
not exceed 230°C for a maximum of 10 seconds during
tinning and subsequent soldering operations.
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2N5920 File No. 440

APPLICATION DATA({cont'd}

2n8920 C1,Cs, Cg: 1-14 pF, air-dielectric, Johanson
3901, or equivalent

L; C’ na
¥—< €2: 0.35-3.5 F, air-dielectric, Johanson
[ G 4701, or equivalent
C3,

C4: 1000 pF, feed-through, Allen-Bradley FASC,

00 4]

< or equivalent
m Cy: 1000 F, ceramic, Jeadless
am 4
n J— L1, L2: RF choke, 0.1uH, Nytronics Deci-Ductor
Lm-.l L3: 0.01-in. (.254) thick, 0.157 in. (3.98) wide copper strip
+vecets L) shaped as shown in inset drawing
R]: 12, %W
apanmy

Fig. 10 - Typical circuit for 1-GHz power amplifier.

RCA Cl C2,Cq: 0.005 uf
2N5920 This capacitance results from the moun-

= 1 ting (See Fig. 12)
L= N .001 uf ATC
o c,i\ 07 cs, C7,Cg: .001 f feedthrough capacitor
A = 50

B 0-750 £2 potentiometer

Y R;: 2200
L1 &Ly RF 6 tums No. 28-wire

= = 0,062 in. (1.57) L. D.,
3/16 in. (4.75) long

X): UNIFORM MICROSTRIPLINE
0.107 in. (27. 9mm) wide
0.475 in. (120. 8mm) long
0.005 in. (0.13mm) thick copper

.1_1; "H_L_J
]

Xa: UNIFORM MICROSTRIPLINE
+veer28 0.065 in. (1.65mm) wide

Rz 1.150 in. (29.21mm) long

0.005 in. (0.13mm) thick copper

* Allen - Bradley

92Cs-1711 . A i Technical Ceramics, i Stet N.Y. 11746

Il

Fig. 11 - Typical forward-biased 2-GHz common-base amp-

lifier using the 2N5920.
10,] 111
COLLECTOR SUPPLY VOLTAGE {Vcc)« 28V
| FREQUENCY (1)+26 — -4
COLLECTOR TERMINAL TEMPERATURE (ch)-ZS‘C
‘ QUIESCENT COLLECTOR CURRENT(IQC)-IOMA
T 7117 T '
GROUND SIDE OF C3 | L
(ALUMINUM) ] T 1 = T
'] N— 4 11 41

RCA 2N5920

R
||

DIELECTRIC MATERIAL

OQUTPUT POWER(Pop)—W

BASE SIDE OF C o4 - 4
(ALUMIMIM) 3 :!’:‘ 1["_
DIELECTRIC MATERIA f T
FOUBONT H-FILM OR tounaLENT)® - s |
EMITTER INPUT | ‘
MICROSTRIPLINE (COPPER) X
2cs-1708 2 — — —t <+
*2 miLs THICK \ 1 l
001} |
H 4 F] 4 &8
0.004 0.0 ]
INPUT PWER(PI’)—W s2cs- 1703
Fig. 12 - Construction details of low inductance base-bypass Fig. 13 - Output power vs. input power of 2N5920 in a
capacitor C3 shown in Fig. 11. forward-biased 2-GHz amplifier.
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2N5920

BEAYLLIUM OXIDE

OR BORON NITRIDE
0.33IN (8.89mmi0D
0.23IN-{6.335mm) L O
0.18 IN.{4.5Tmm) THICK,

OUTPUT {(COLLECTORILINC
{COPPER SHEET)
X2

“METAL BAR

\ \.DIELECTRIC MATERIAL
RCA 2N%920
“INPUT (EMITTER) LINE
(COPPER SHEET)
Xy

DIELECTRIC—
MATERIAL

(SEE FIG 13}
925 -19669R2

Fig. 14 - Suggested mounting arrangement of the 2N5920 in
a microstripline circuit.

FREQUENCY (1) 2 GHz +
COLLECTOR TERMINAL TEMPERATURE (T, 11e25°C
-

<

£

oo |
™1 o

£

3 75 2

e

2 S g

1 1 3

Lo "

O g

1t G

1 ox W

1 3

¥ =3

o

il
-20 - -
EMITTER-TO-COLLECTOR VOLTAGE (V. )—V
92CS-1T1I4

Fig. 16 - Typical output power vs. supply voltage and current
for 2-GHz grounded collector oscillator.

DIMENSIONAL OUTLINE

__.1 $8 |y EEZT) ceramic
j ’ [.["401 L

TERMINAL No.l
TERMINAL No.2

TERMINAL No. 3

REFERENCE POINT - |
FOR CASE-TEMERATURE | $8,
MEASUREMENT

$0 -——! 92C5-19062

f L .

Cs

ELATEY T

Cy:  0.01 uF, disc ceramic

C2,C3: 100 pF, feed-through
Allen-Bradley FASC, or
equivalent

C4,Cs:  0.35 — 3.5 pF, Johanson
4701, or equivalent

Ly, L2:  RF choke, 4 tumns,

No. 33 wire, 0.062 in.(1.57)
ID, 3/16 in.(4.75) long

L3: 3/64 in(1.17) length of No. 22 wire

Xj: 0.82pF, “gimmick™, Quality Components
type 10% QC, or equivalent

Ry: 5—109,1/2W

Ry: 51Q,1/2w

R3: 12000, 1/2W

Fig. 15 - Typical circuit for 2-GHz grounded-collector power
oscillator.

] —
INCHES MILLIMETERS
SymeoL
MIN. | MAX. [ MIN. | MAX. ——
o8 0118 | 0122 | 2,997 | 3.098 1|
8y 0.090 | 0.094 | 2.286 | 2.387 2
90 0.497 | 0503 | 12.624 | 12.776 3

204 0.180 | NOM. | 457 NOM.

90, 0.162 NOM. | 4.11 NOM.
F 0.028 | 0039 oM 0.99
Fq 0.009 | 0.011 | 0229 | 0.279
Fy 0.114 | 0126 | 2.90 3.20
L 0.098 | 0104 | 249 2.64
L 0179 | 0.191 | 455 485

NOTES:

1. Silver or KOVAR®
2. Solid silver
3. Gold-plated KOVAR

*Trademark, Westinghouse Electric Corp.

TERMINAL CONNECTIONS

Terminal No. 1 — Emitter
Terminal No. 2 — Base
Terminal No. 3 — Collector
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NG

Solid State
Division

RF Power Transistors

2N5921

Features:

PRrEL)

Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
— Microwave Fundamental-Frequency
: Oscillators and Frequency Multipliers

e 5-W output with 5.5-dB gain (typ.) at 2.3GHz
o 5-W output with 7-dB gain (min.) at 2 GHz
- o 10-W output with 11-dB gain (typ.) at 1.2GHz

e Ceramic-metal hermetic package with low inductance
and low parasitic capacitances

e Beryllium oxide ceramic for low thermal-resistance
path between collector stud & base flange

e Stable common-base operation

® For coaxial, microstripline, & lumped-constant

circuit applications

MAXIMUM RATINGS, Absolute-Maximum Valves:

*COLLECTOR-TO-BASE VOLTAGE, . .. Vego 50 \Y
*COLLECTOR-TO-EMITTER VOLTAGE:

With external base-to-emitter

resistance (Rgp) =100 ......... VeEr 50 v
*EMITTER-TO-BASE VOLTAGE . . . ., . Vggo 35 V
*CONTINUOUS DC COLLECTOR

CURRENT .. ................ I 0.7 A
*TRANSISTOR DISSIPATION , . ...... Py

At case temperature up to 100°C ., ., 8.3 w

At case temperatures above 100°C

derate linearly , ., ............ 0,083 W/°C
*TEMPERATURE RANGE:
Stcrage & Operating (Junction) ., ., . -65t0200 °C
*CASE TEMPERATURE (During soldering):
Forl0smax. ........co00... 230 oc

(See Soldering Instructions on page 8.)

*|n accordance with JEDEC registration data
format (JS-6-RDF-3/JS-9-RDF-7).

RCA 2N5921 is an epitaxial silicon n-p-n
planar transistor featuring the overlay multiple-emitter-
site construction. It is intended for solid-state equip-
ment for microwave communications, S-band telemetry,
microwave relay link, phased-array radar, distance
measuring equipment and collision avoidance systems.

The ceramic-metal coaxial package of the 2N5921
features low parasitic capacitances and inductances which
provide for stable operation in the common-base amplifier
configuration. This transistor can be used in large
signal applications in coaxial, stripline, and lumped-
constant circuits. The 2N5921 can withstand load mis-
match conditions at 2 GHz up to VSWR of 10:1 (all phases)

in the common-base circuit shown in Fig. 9.

® Formerly RCA Dev. Type No. TA7205.
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File No. 427
ELECTRICAL CHARACTERISTICS, at Case Temperature (T} = 25°C
STATIC
TEST CONDITIONS
DC DC
CHARACTERISTIC SYMBOL Collector Current LIMITS UNITS
Voltage (V) (mA)
Vee lE Ig Ig Min, Max.
IcES 45 0 - 1
*| Collector-Cutoff Current IcES %5 _ 5 mA
(T¢ = 100°C)
Collector-to-Base -
Breakdown Voltage V(BR)CBO 0 1 50 v
* Collectgl-to-Emitter
Breakdown Voltage: -
With external base-to-emitter V(BRICER . L v
resistance (Rgg) = 10Q
*| Emitter-to-Base _
Breakdown Voltage V(BR)EBD 0.1 0 3.5 v
Collector-to-Emitter _
Saturation Voltage Vee(sah e - ! v
Therma! Resistance: _ 0
_(Junction-to-FIange) GJ'F . e
DYNAMIC
TEST CONDITIONS
Frequency DC Collector
CHARACTERISTIC SYMBOL () - GHZ Supply Voltage LIMITS UNITS
Veo) -V Min. Max.
Output Power _
Pig = 1W(See Fig. 9) Fos 2 2 i W
* | Power Gain _ d
Pog=5¥ Gpg 2 28 7 B
* | Collector Efficiency 20 - 9
Pog =5W c 2 2
* | Collector-to-Base Capacitance
Vep=30V Cobo 1 MHz - - 8.5 pF
*In accordance with JEDEC registration data format (JS-6-RDF-3/JS-9-RDF-7),
TYPICAL fPPLICATION INFORMATION
CIRCUIT & FREQUENCY See Fig. DC Collector Input Power Qutput Power
Supply Voltage (Pg) - W (Pog) - W
(Vep) -V
Coaxial-Line
2-GHz Amplifier 9 28 1 6
1.2-GHz Amplifier 28 0.75 10
Microstripline
2-GHz Amplifier 11 28 1 5
Lumped-Constant
1.4-GHz Amplifier 15 28 1 6.8
1-GHz Amplifier 4 28 1 10.6
Microstripline
1.2-1.4 GHz Tunable Oscillator 16 28 - 4

For application information on 2N5921 see application note
“‘Microwave Amplifiers and Oscillators using the RCA-2N592]1 Power Transistors’’
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2N5921

PERFORMANCE DATA

QUTPUT PONER (Pgg) - ¥

12]C LW:’LEV(W‘IT "TG!’éVcc‘ BV BEEE CASE TEMPERATURE (Tc)e25=C 2!
CASE TEM URE (Tg) + 25 COLLECTOR-SUPPLY VOLTAGE (Vec )« 28V
2 | FREQUENCY {11+ 2 GHz
YTt ITTNIT
t § ! ! $
o 3
3231
2
80
> <
I : £
@ 60 X
S : 2
s : = &
g HEE Le'é?b“ erF\C‘E“C' nc g
3 \ S
Lo 333 z
s -
a o
5 20 Y
3 3
H o
; : o
V 1 14 i I 2 2 24 02 0s 06 08 ' 12 1.4

FREQUENCY () - GH: INPUT POWER (P)g) —w 92¢S-15676R1

92CS 15664R)
Fig. 1-Typical output power vs. frequency.

Fig. 2-Typical power output or collector efficiency
vs. power input at 2GHz for circuit shown in Fig. 9.

CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE (T¢)=25°C
COLLECTOR-SUPPLY VOLTAGE (Voo)=20V  Hin T b5 T
FREQUENCY (1) 2 1.2 GHz : : s fasastas: FESEseates Seses sanst
T, = - ek =
SRS R $ fmase :
Sees: = + T anaes
peasa s 2238 b - - 'S e
3% e : *
2 + i : 20 ,‘t 4 100 |
z - id = >
| o | £
o 1055 100 = o = 80
S : g ' 2
g § 73 -lz Gn; - e u
= pTies =4 w A...... s e
b - 44+ .
:° s & 2 LT Heo &
i o253 saas 33 pos oz vases 3 a
= erFCiENCILTC é 2 2
g e s & £ -
3 g g 3
: , 8 i H 8
4 $ 40 i 20
E 02 04 06 08 [ i 20 22 2 26 28 30
INPUT POWER (P, o) —W 92C5 - 15670RI COLLECTOR-SUPPLY VOLTAGE (Vo o} —V S

Fig. 3-Typical power output or collector efficiency
vs. power input at 1.2 GHz for circuit shown in Fig. 9.

OwEN
souRce vee weTER

TEST
[

92C8- 13674

OOUBLE STUB TumEn
WICAOL AD 52-08N OR
EQUIVALENT

Fig. 5:Block diagram of test set-up for measurement of
output power from 1.2 - or 2-GHz common-base amplifier.
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Fig. 4-Typical power output or collector efficiency
vs. collector supply voltage.
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Fig. 6-Safe operating area for dc operation.
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2N5921

DESIGN DATA

o || COLLECTOR-SUPPLY VOLTAGE (¥l » 21V Y = s RS
) OUTPUT POVER; SATURATED CASE TEMPERATURE (Tc) = 25° C 3
— | CASE TEMPERATURE (Tc) » 25°C z2e o T
8~ ¢
o :
2 4
1 EaE
2y
o e (2 w
F 91 ruii
= o seasrrn
Y nis i
a ot -~ ) g 3
g 33T %
Pacisi:: v
S | 2o ¥1
@ g | PONTFORZy i 53
8
23 | MEASUREMENT - M921 Y
§8 ., :
- &
; “POINT FOR Z¢_ 2
(< o 4 ME T v e
1 12 [ 16 12 F] 22 24 0 0 20 30 [ [ 0
FREQUENCY {f) - GHz COLLECTOR. TO-BASE VOLTAGE (Vcg) -V
2534488 92CS 1973R1

Fig. 7-Typical large-signal series input impedance or
large-signal collector load impedance vs. frequency.

APPLICATION INFORMATION

(2 = 500

RCA 2NS5921 (z,+500)

Yec* 28Y

92CS-15666R1

4 Use only in the 2-GHz coaxial-line power amplifier circuit.
" use only in the 1.2-GHz coaxial-line test citcuit.

* Johanson Mfg. Corp., Boonton, N.J. 07005

Fig. 8 - Typical collector-to-base capacitance vs.
collector-to-base voltage.

Ci|C2fC3|Ca| C5 | Cg | C7 | C8 | R
\RCUIT
e pF| oF | pF{uF| oF | oF | oF | oF | Q
1.2 GHz
(Test  [1-10]1000|1000[0.01 1-10 | - | - [0.3-3.5[0.75
Circuit)

2GHz
(Test  |1-10| 470 470001 1-10 | - | - - loas
Circuit)

2 612 3 101 470 470[0.01{0.3-3.5[0.3-3.5/0.3-3.5 3
(an'i'ie') - o 0 . o- 3 o -I - 0-4

Cj & Cs, 1-10pF Range: Johanson 4581, ot equivalent*

Cs, Cg, C7 & Cg, 0.3-3.5pF Range: Johanson 4700, or equivalent*

RFC: For 2-GHz Circuits: 3 turns No.32 wire 1/16 in. (1.59 mm) ID,
3/16 in. (4.76 mm) long.

For 1.2-GHz Circuit : 6 turns No.32wire 1/16 in. (1.59 mm) ID,
3/16 in. (4.76 mm) long.

X3, X3: Coaxial-line cicuits, see Fig. 10,

Fig. 9-1.2/2GHz coaxial-line amplifier circuits.
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APPLICATION INFORMATION (Cont‘d) ‘; . 0 - *
I o
(25! 1+ COAXIAL OUTPUT
BORON NITRIDE | conmecTor®
0 SLEEVE 7
510 ¥
ol ATl —
e o Cs 08T
.0¢ [ OlA. 875
‘ BOTH (22 22)
! | 11 e 2 ¥ . -rFc  ENDS
- 2 — DSV LY FOIA < — |
| T BORON NITRIDE A7y = v
| seeve L
/ le- 125)
V'
fo— A (8.89)
COAXIAL INPUT
CONNECTOR®
|-—mpur(x.)— ob—ouwur_(xz)-—oi
92CS ~15663R1

Dimensions in Inches ond Millimeters
Dimensions in parentheses are in millimeters and are
derived from the basic inch dimensions as indicated.
MATERIAL: Center conductor — copper

Outer conductor for input & output— brass
* Conhex 50-045-0000 Sealectro Corp., of equiv.

Fig. 10 -Constructional details of 1.2/2GHz coaxial-line test circuits.

TABLE )« Dimensions of coaxial lines Xy & X2
for 2 GHz amplifier & 1.2 & 2-GHz test circuit
DIMENSIONS
CIRCUIT INPUT (xl)c OUTPUT (Xg g
enter enter
A B c Conductor D E F Conductot
1,2 GHz | 1.385| .875 | .282 825 1.778| 1.268 | .213 1.05
(Test
Citcuit) (35.18)](22.22)|(7.16)] (20.95) | (45.16)((32.21)|(5.41)| (26.67)
1'2 GHz .940 | .430 | .266 380 1,04 | .530 |.266 .370
est
Cireuit) (23.88)[(10.92)1(6.76)% (9.65) | (26.42)(13.46)4(6.76] (9.39)
2 GHz .860 | .350 | .265 .300 1.06 | .550 |.270 .385
(Amplifier)|(21.84)| (8.89)|(6.73)| (7.62) | (26.92}(13.97)(6.86] (9.78)
Zg = o0 (Z,+508)
RCA 2N592)
Cs
*SHORT SECTION OF +
TRANSMISSION LINE 4 1
FORMED BY COLLECT- - -
OR STUD & SURROUND- Mt
INGMETAL BAR (CHASS!S) cc 92C5-15667RI

.. .See Fig. 12,

AWITH SOME DEVICES,

LOAD END OF X3 MAY
REQUIRE A SLIGHT TAPER
TO INCREASE Z, FOR
OPTIMUM MATCH CONDITION.

C1,Cs: 300 pF disc ceramic
€2,C3: 470 pF, feed through, Allen-Bradley FASC, or equivalent
C4: 0.01 uF, disc ceramic
R: 04302
RFC: No.32 wire, 0.4 in, (1.02 mm) long

X1: TAPERED MICROSTRIPLINE -
0.15 in. 53.81 mm) wide, input end
0.30 in. (7.62 mm) wide, output end
0.525 in. (13.33 mm) long
0.005 in, (0.13 mm) thick, copper
UNIFORM MICROSTRIPLINE ~
0.25 in. (6.35 mm) wide
0.36 in. (9.14 mm) long
0.005 in. (0.13 mm) thick, copper
DIELECTRIC MATERIAL: 0.5 in. (12.7 mm) wide
0.75 in. (19.05 mm) long
0.005 in. (0.13 mm) thick
DuPont H-Film, or equiv.
NOTE: See Fig. 12 for suggested mounting arrangement of 2N5921.

Xg:

Fig. 11-Typical circuit for 2-GHz grounded-base microstripline power amplifier.
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APPLICATION INFORMATION (Cont’d)

BERYLLIUM OXIOE
OR 80RON NITRIOE
0.35IN (8.89mm) 00D
0.25IN.{6.35mm} L O
0-18 IN-{4.57mm) THICK-

\{,
DIELECTRIC—

MATERIAL INPUT (EMITTER) LINE
(SEE FIG t1) {COPPER SHEET)
Xy

RCA 2N5921

OUTPUT (COLLECTORILINE
. (COPPER SHEET)

x2

METAL BAR

DIELECTRIC MATERIAL

NOTE: FOR DIMENSIONS OF X; AND X3 SEE FIG II

92CS-15669R|

Fig. 12 - Suggested mounting arrangement of the 2N5921

in a microstripline circuit.

RCA
< H-FILM  TYPE 2N592¢

INPUT CIRCUIT

INPUT
CONNECTOR C2) * Xz Gs

/ A\
BERYLLIRUM {)XIDE RFC" H-FILM

BORON NITRIDE

OUTPUT CIRCUIT

Fig. 13 -Suggested mounting arrangement of components for 2-GHz microstripline circuit shown in Fig. 11.

2N5921
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APPLICATION INFORMATION (Cont'd) Cy, Cy: 510pF, ATC-200*

Cy, Cg: 1-10pF, Johanson 2954*
€ (2 - som Cy: 10pF, ATC-100*
C4, CS: 470pF, feed-through type, Allen-Bradley FASC
“ Ly 3.7nH
= Ly 0.8nH

L2 2.3nH

R: 0.47 Q
RFC: 5 turns, No. 28 wire, 0.05 in.

RCA
w921
(Zgesom C1 L u

= (1.27 mm) .D., 0.4 in. (10.16 mm) long.

Bandwidth = 100MHz (1dB) Vee = AV sz *Or equivalent
Amertican Technical Ceramics, Huntington Station, N.Y. 11746
Johanson Mfg. Corp., Boonton, N.J. 07005

Fig. 14-Typical lumped-constant circuit for 1-GHz power amplifier.

wca Cy. Cyp: 510 pF, ATC-100*
285921 C : 0,
gesm ., < (2 » som 2, Cg: 0,3-35pF, Johanson 4700*
C3: Single, parallel-plate variable capacitor approx. 19pF

/‘\ L2
. ey
< .
L, e §rrc e & C4. C7: 0.01mF, disc. ceramic
o . C Cs, Cg: 470pF, feed-through type, Allen-Bradiey FASC

Cg: 1-10pF, Johanson 2954* (series resonant
in this frequency range and used as a variable inductor)

< L,: 3.40H
Cy R 1
l Ly 2.50H
=t oo = R: 0,472
. . Ve 8V sss4um0 RFC: 5 turns, No, 28 wire, 0.05 in. (1,27 mm) L.D,,
Ot equivalent 0.4 in. (10.16 mm) long.

American Technical Ceramics, Huntington Station, N.Y. 11746
Johanson Mfg. Corp., Boonton, N.J. 07005

Fig. 15-Typical lumped-constant circvit for 1.4 GHz power amplifier.

G Q

<G

v
{OPTIONAL) 4508

Fig. 16 - Suggested mounting arrangement of components for 1.4-GHz
lumped-constant power amplifier circuit shown in Fig. 15.
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APPLICATION INFORMATION (Cont'd)

€1z« sofn

- Yee Yee s BY a2s8-491

*Johanson Mfg. Corp., Boonton, N.J. 07005

Cy: 300pF, disc ceramic

: 470pF, feed-thiough type,
Allen-Bradley FASC, or equivalent
C3: 0.3-3.5pF, Johanson 4702, or equivalent*
L1: 1.3in. (33.02mm) tength of 50<) coaxial line
Ry: 1200 Q
Ry: 0-250(2
Ry: 50

RFC: 3 tuins, No. 29 wire, 0.06 in. (1.59mm) I.D.,

0.18in. (4.77 mm) long.

X: TAPERED MICROSTRIPLINE -
0.1in, (2,54 mm) wide, input end
0.24 in. (6.09 mm) wide, output end
0.475 in. (12,06 mm) long
0.005 in. (0.13 mm) thick, copper
DIELECTRIC MATERIAL: Same as that for Fig. 11
(See Fig. 12 for mounting of output section)

Fig. 17 - Typical circuit for tunoble 1.2-1.4 GHz, 4-W microstripline power oscillator.

SOLDERING INSTRUCTIONS

When goldering the 2N5921 into a microstripline or
lumped-constant circuit, the collector and emitter
terminals of the device must be pretinned in the region
where soldering is to take place. The device should
be held in a high-thermal resistance support for this

OIMENSIONAL OUTLINE

e ——¢0-
i je— #0, —+1
l ' 8- |

V-TERMINAL Nal
L TERMINAL No.2
e LR -
L 1.1
T l =i
|
T

—

/TERMINAL No.3
L |

A= {
1 L2 - 482

=2
RSty

| | |e-¢0,
TERMINAL CONNECTIONS

Teminal No. 1 —Emitter
Terminal No. 2~ Base
Terminal No. 3 — Collector

92CS-1367IRI

tinning operation. A 60/40 resin-core solder and a
low-wattage (47 watts) soldering iron are suggested for
the pretinning operation. The case temperature should
not exceed 230°C for a maximum of 10 seconds during
tinning and subsequent soldering operations.

INCHES MILLIMETERS

SYMBOL Uin. | wmaAx. | MiN, | Max.
¢B .165 .175 4.19 4.44
¢B; A5 | 125 292 | 317
®B3 .090 .110 2.29 2,79
¢D .495 .505 1257 | 12.83
¢Dy 245 | .255 6.2 | 6.48
¢D, .055 | .065 139 | 165
¢p3 .45 | 255 6.22 | 6.8
F .045 | .00 1.14 1.52
Fi 025 | 035 .63 88
Fy 45 | 175 3.68 | 4.44

L 095 | 115 241 | 292
Ly 65 | 195 419 | 4.95
Ly .040 | .00 1.02 1.52
M .045 | .055 1.14 1.39

R 027 | .033 68 .83

NOTE: Ceramicmaterial of this device
contains BERYLLIUM OXIDE.

““WARNING: This device should be handled with
care. The ceramic portion of this transistor con-
tains BERYLLIUM OXIDE as a major ingredient.
Do not crush, grind, or abrade these portions of
the transistor because the dust resulting from
such action may be hazardous if inhaled.’’
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Solid State
Division

File No. 451
RF Power Transistors

2N5992

7-W AM,66-t0-88-MHz
Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For 12.5-V Amplifiers in VHF Communications Equipment

Features

® 7-W min. (carrier) output, 10-dB min, gain at 88 MHz

® 90% min.modulation

® Emitter ballasted

® Infinite VSWR tested at rated output power under fulli modulation at 66 MHz

1603 ® Hermetically sealed stripline ceramic-metal package
® Electrically isolated mounting stud
MAXIMUM RATINGS, Absolute-Maximum Velues: RCA type 2N59922 is an epitaxial silicon n-p-n planar tran-

* COLLECTOR-TO-BASE VOLTAGE Veso
* COLLECTOR-TO-EMITTER

65 v sistor featuring overlay emitter eletrode construction. This
device utilizes many separate emitter elements and has indi-

BREAKOOWN VOLTAGE: vidual ballast resistance in each of the emitter sites for stabi-
Wfth base shorted to emitter .. ... V(BR)CES 65 \4 lization.
With baseopen ............... V(BR)CEO \"
* EMITTER-TO-BASE VOLTAGE. .. Vggq 35 v The transistor is completely tested for load-mismatch capa-
* CONTINUOUS COLLECTOR bility at 66 MHz with an infinity-to-one VSWR through all
CURRENT........oviveninnnn e 5 A phases under rated power with full modulation.
* TRANSISTOR OISSIPATION: PT
At case temperatures up to 75°C 3.7 w This device features a hermetic, ceramic-metal package
At case temperatures above 75°C - See Fig.5 having leads isolated from the mounting stud. These rugged,
* TEMPERATURE RANGE: tow-induct dial lead desianed for striofi M
Storage & Operating (Junction) . .......... -65 10 +200 °C Sl B LG (E L EILC D JCLCG SO RS A AL IEDL
as lumped-constant circuits.
* LEAO TEMPERATURE: -
e ans tor 105 e ... 20 O  *Formerly RCA Dev. Type TA7920

* In accordence with JEDEC registration data format JS-6

RDF-3/JS-9 RDF-7.
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ELECTRICAL CHARACTERISTICS, At Case Temperature (Tg) = 25°C

2N5992

STATIC
TEST CONDITIONS
oC oC oc
Collector Base
CHARACTERISTIC SYMBOL Voltage Voltage Current LIMITS UNITS
{v) v) {mA)
Vee Vge e g Ic Min, Max
*| Collector-to-Emitter
Cutoff Current: Ices 60 o - 10 mA
Base-to-emitter shorted
*| Collector-to-Emitter
Breakdown Voitage:
With bese open VisRiceo 0 200° 0 - v
With base connected
to emitter V(SH)CES o 200* 65 -
*| Emitter-to-Base Breakdown
Voltage V(BR) EBO 10 0 35 - v
Thermal Resistance:
(Junction-to-Case) 8¢ - 35 °ciw
8 pulsed through a 25-mH inductor; duty factor = 50%. bTC = 26 to 100°C
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL DC Coltector Output Power Frequeney UNITS
Supply (V) (Carrier) Pog (f) - MHz Min, Typ. Max.
\ w
- . .5
Power Input Ple 128 7 : _ 00355 g 7 w
1. 13 -
*| Power Gain Gpe 125 7 : 11 o5 115 - “
*| Collector Efficiency nc 125 U : :g gg : *
66 90 97 -
Modulation® m 125 7 88 %0 % - %
Load Mismatch® M 125 7 66 0/NO GO
(Fig.10)
*| CoMector-to-Base
— F
Capacitance Cobo (‘ 25 1 60 70 p
Vca)
Cinput power and coll supply voltage are modulated

*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7
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PERFORMANCE DATA

E 1113
COLLECTOR SUPPLY VOLTAGE {Vgc) =12.5 V :L ; 150 ai
CASE TEMPERATURE (T¢) »25 °C il P(av)
= JYI1LLY = 11
| e T 1
- et I ]
o 2
25 10!
& 0 %"e £
i SN $ :
22 NG ING %o
L2, 201 9 H
g T o :
5 is H— § 8 5
jEn ~Juna = "0
- 1 1 2 G
2 T o CLL T T
v 10 7 g2 Ky 1
5 - y TR
/
by ) e FREQUENCY () = 66 MHz
£ 3 E 6 MODULATION INDEX (m)=0.95 AT Vgg »12.5V
CASE TEMPERATURE (Tg) = 25°C
Ptav) * PlcARRIER) (1 +
50 75 100 25 150 175 200 225 O = S N L =
T e COLLECTOR SUPPLY VOLTAGE (Vog) — v
92C8-17373 92CS-17374
Fig. 1 - RF output power (cw) vs. frequency. Fig. 2 - Typical output power vs. collector supply voltage.
COLLECTOR SUPPLY VOLTAGE (Vgg) * 12.5 v
MODULATION INDEX (m) = 0.95
12| FREQUENCY (f) » 66 MHz
1ir
> H
| " ’(l
W
€0
o«
w
I
2 9
-
2
3
S wes snan
3 (CARRIER )11
8 n® O35 W
L
1
t
6L T

20 30 40 50 60 70 80 90 100 110

CASE TEMPERATURE (Tg) — °C
92CS-17378

Fig. 3 - Typical output power vs. case temperature.

"o} case TeEmPERATURE (To1100% —l—'—H—|— H
¢ ] s :
> T NOTE: | 18
)¢ [ AN Tyg IS DETERMINED BY USE OF ~ b ST
Js A ees
S TeMax) N\Q-|_ INFRARED SCANNING TECHNIQUES o i
L 3 40
c [HOT = 5POT 2 $ :
z TEMPERATURE <
3 / (T,g)*200°C a
x 1.0 7 a $
S e a 38833 asiss:
§ . X pa Tt SHRE
I H HHHH TR R R
z° g 20 B
2 Veeo s S
° LIMITED 3 : s
2 ! + pos 83828 eont :
x 10 = es
S HHHE $
ol S
1 CICHT € 800 ofitiit : :
COLLECTOR-TO=EMITTER VOLTAGE (Vg ) —V 75-% 25 0 so 00 150 200
92CS-17340 CASE TEMPERATURE (Tg1—*C
9255 -4229R2
Fig. 4 - Safe ares for dc operation. Fig. 5 - RF dissipation derating,
194

World Radic



File No. 451 2N5992

DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (vec) »12.8 v HETT COLLECTOR SUPPLY VOLTAGE (Vec) = 12,8 V[T

w OUTPUT POWER (Pog) « T W a OUTPUT POWER (Pog) » TW T T
| 300 T | 2 T T I T 1 I
= 1 T 1
S = S 1 A HHH
o, o | 1 3 1
8 £ u 1 :
g = w O ! -
£ g z B HHa s, ;
2 200 10 = E | t ,‘;t’ > T
E 1 @ F et t :
o Co » - - 2 +H N
- w < 1\
2 3 w08 T e
a o Qo ‘ T e 1
5 T I < z HH ‘@(, I
3 18] I o = IRt ) 1 I

100 - 9 - R R I
3 Reutt -3 S & SERIES INPUT IMPEDANCE =
I ‘ £23 2 & RolZIN) +) Im(Z0)]
S S asa - il | 6 SN
=l w -05 - -
=1 1 1 pur) T T T !
8 1 I T 1T 8 t sepel T
S ot I I Iit]s © HH I 1T i T T

25 %0 75 100 125 150 75 200 25 S0 75 100 125 150 175 200
FREQUENCY () — MHz 92¢s-17376 FREQUENCY (f) — MHz
92¢S-17377

Fig. 6 - Typical large-signal parallel collector load and

Fig. 7 - Typical large-signal series input impedance vs.
parallel output capacitance vs. frequency. = L Ll i

frequency.
: EEEainaiisiliiIINbisEiNiaaninsiss
-
] w1
THHE
£ H
o 1
° T
o
3% :
w ot T
l‘l‘ T
58
oL 75 1
- 1
3 1 T
2 50 - -
o T
- T
=5 =48
S 28 . -
;< HH 1 IS EE N 1
1 1T 1 1 1 3
1 1 YT !
1 LTITTT EEEESEESS B 1 1
[ 20 a €0 80
COLLECTOR-TO-BASE VOLTAGE (V¢g) —V
9255-4228
Fig. 8 - Typical collector-to-base capacitance vs. collector-
to-base voltage.
APPLICATION DATA
Vee 125V
cs cc &

C1, C5: 9-180 pF, ARCO 463 or equivalent
C3: 0.02 uF ceramic
C4: 0.01 uF feedthrough
(z 50 2} Cs, Cg: 5-380 pF, ARCO 465 or equivalent
L1: 1 turn No. 14 B.T., 1/4-in. 1.D., 3/16-in. long
L2: RFC, Z = 450 Q, Ferroxcube or equivalent

1zg=s0a) ©i A X r
6 L3: 4 turns No. 16 B.T., 1/4-in. 1.D., 5/16-in. long
L4: 2 turns No. 14 B.T., 9/16-in. 1.D., 3/8-in. long
5 51 Ry: 129, 1/4 watt

=
92cs-17372

Fig. 9 - 66—88-MHz amplifier for measuring output power,
power gain, and modulation index.
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2N5992
12.5-v (e
o MODULATOR
_ 66—00-MHz
66 —ca-mnz | |56 S0MH: TEST POWER
OSCILLATOR AMPLIFIER METER
AMPLIFIER | | ('seE FIg.9)
l re= -9
DIREcTIONAL| ! | coaxiaL
CouPLER | ! switew
P
; T
i
0SCILLOSCOPE
sTUB =
92CS- 17300

Fig. 10 - Test setup for testing output power, power gain,
modulation index, and load-mismatch capability.

DIMENSIONAL OUTLINE

B} —

TERMINAL lu. “« | @ . | | T
A,

TERMINAL No. 1

TERMINAL No. 2 /

N l-—Bl-|

] = 1 ]‘T

: Ll T A

i t : VSEATI_D;_GFLANL c [ 3
[ s
[ #u | |

Tl |
#0y — _1?‘4' ‘

TERMINAL CONNECTIONS
Terminals 1, 3 - Emitter
Terminal 2 - Base

Terminal 4 - Collector

196

SPECIAL PERFORMANCE DATA

The Infinite load-mismatch capability of the transistor
can be demonstrated in the following test:

1. The test setup is shown in Fig. 10.

2. The tuning network is varied through a half wave-
length, which effectively varies the load from an
open circuit to a short circuit.

3. Operating conditions are as follows: Voo = 125 V,
rf output power = 7 W under full modulation at
66 MHz.

Care should be taken not to exceed the maximum
junction temperature by providing sufficient heatsinking
during the above test to prevent device damage or degra-
dation.

sympoL | INCHES MILLIMETERS | \ores
MIN | max. [ N MAX.
A 0.150[0.230| 381 584 =
B 0.195 |0.205 | 4.96 5.20 .
B, 0135 )0145| 343 368 -
By }0.095)0.108 | 242 266
C 0004|0010 011 0.25 3
¢0 0.306 {0,320 7.48 8.12
¢, 0.110}0.130 | 2.80 3.30 1
E 0.275|0.300| 699 7.62 =
G 0.590 | 0.705 | 14.99 17.90 =
L 0.266 |0.290 | 6.74 7.36 -
L 0.455 {0510 1156 12.95 -
éu 0.120{0.163| 3.05 4.14 =
N 0.425 10.470 | 1080 11.93 -
Ny - |oos| - 1.98 a
N, {0.110{0.150| 280 381 .
Q 0.120{0.170 | 3.08 a3 -
0y [0.025|0.045| 0.64 1.14 _
v 01399 01437 3531 | 3632 2

Millimeter dimensions are derived from original inch dimensions
NOTES:
1, .053-.064 INCH (1.35- 1.62 mm) WRENCH FLAT

. PITCH DIA. OF 8-32 UNC-2A COATED THREAD. (ASA B1. 1-1960).

2
3. TYPICAL FOR ALL LEADS
4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF ¢ W

WARNING: RCA Type 2N5992 shouid be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resuiting from such action may be
hazardous if inhaled.




File No. 452

NG/

Solid State
Division

RF Power Transistors

2N5993

)\

1693

18-W (CW) 88-MHz Emitter-
Ballasted Overlay Transistor

Silicon N-P-N Type for 12.5-Volt Applications
in VHF Communications Equipment

Features:

®8 Emitter-ballasting resistors

® Low-inductance radial leads

= Hermetically sealed ceramic-metal package

m Electrically isolated mounting stud

® 18 W min. output, 10 dB min. gain at 88 MHz
B |nfinite load mismatch tested at 66 MHz

MAXIMUM RATINGS, Absol/ute-Maximum Values:

*COLLECTOR-TO-BASE

VOLTAGE. . . . ............

* COLLECTOR-TO-EMITTER
VOLTAGE:

With base connected to emitter . . . .
Withbaseopen . . ... .......

* EMITTER-TO-BASE VOLTAGE . . . ..

* COLLECTOR CURRENT:

Continuwous . . . ... ........

* TRANSISTOR DISSIPATION:

At case temperatures up to 75°C . . . .
At case temperatures above 75°C . . . .

* TEMPERATURE RANGE:
Storage & Operating (Junction)

* CASE TEMPERATURE
{During soldering):

For10smax.. . . ... .......

VcBO 36 Vv
V(BRICES 36 V
Vceo 18 VvV
VEBO 35 VvV
fc 5.0 A
PT

37 W

See Fig. 9
66 10+200 ©C
230 °c

°In accordance with JEDEC registration data formet JS-6

RDF-3/JS-9 RDF-7.

RCA type 2N59932 is an epitaxial silicon n-p-n planar tran-
sistor featuring overlay emitter electrode construction. This
device utilizes many separate emitter elements and has
individual ballast resistance in each of the emitter sites
for stabilization.

The transistor is compleiely tested for load mismatch
capability at 66 MHz with a VSWR of infinity-to-one
through all phases under rated power.

This device features a hermetic, ceramic-metal package
having leads isolated from the mounting stud. These rugged,
low-inductance, radial leads are designed for stripline as well
as lumped-constant circuits.

3Formerly RCA Dev. Type TA7921.
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2N5993 File No. 452
ELECTRICAL CHARACTERISTICS, Case Temperature (Tc) = 250C
STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V | Voltage-V mA
VCE VBE Ie I Ic MIN. | MAX.
# | Collsctor-Cutoff Current Iceo 10 0o - 5.0 mA
* | Coilector-to-Base
Breakdown Voltage V(BR) CBO ] 15 36 = \s
« | Collector-to-Emitter
Breakdown Voitage:
With bese open V(BR) CEO [} 2008 18 - v
With base connected
to smitter V(BR) CES V] 2008 36 -
« | Emitter-to-Base
Breskdown Voltage V(BR) EBO 10 35 - \"
Thermal Resistance 0
Junction-to-Case Jc - 35 ociw
apyised through a 25-mH inductor; duty factor = 50%.
DYNAMIC
T
TEST CONDITIONS LIMITS
CHARACTERISTIC | SYMBOL | pc Coliector input Power | Frequency UNITS
Supply (V) -Volts | (PIE) -Watts | (f) -MHz MIN. | TYP. | MAX.
1.0 66 18 20 - w
«| Power Output PoOE 125 1.78 88 T 20 —
1.0 66 125 13 =
«| Power Gein Gpe 125 1.78 88 101 10.6 — d8
1.0 66 65 80 -
«| Collector Efficiency nc 125 175 8 & T 80 - %
e L 125 10 6 GO/NO GO
{Fig. 11) -
«| Collector-to- Co 12
e bo ic=0 - 1 - = 100 pF

*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7
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PERFORMANCE DATA

2N5993

[H1{COLLECTOR suPPLY VOLTAGE (Vcc)ei2.5 V T 0. —
1| CASE TEMPERATURE (Tc1+25°C P
. =
=
| 25 T % 7
-_8 11 o ZA A
a an = N - L7
= 2O = s 'L"*‘ /
] - 1 @ :
v HH =) g o B A
o |5:'0“/ H . Hte 4 (,:/
e “HH N N 5 o s
a v a
5 o “o4, z n.s//
3 % 15
e ) @ 3—125 COLLECTOR SUPPLY VOLTAGE (Vcg)=12.5 V
e, CASE TEMPERATURE (Tc)*25°C
5 & "
1.4
i
0 1 0.1
0 75 100 125 150 175 200 225 40 S0 60 [ 100 150 200
FREQUENCY {t)—MHz FREQUENCY (1) — MHz
92Cs-17368 92CS-17353
Fig. 1 — RF output power vs. frequency Fig. 2 — RF input power vs. frequency
24
- case TEMPERATURE (Tc)e28°C H
- INPUT POWER (PIE)®) W AT 66 MHz i
26/-11 INPUT POWER (PTE)* 1.75 W AT 88 MHz [1 1] 20 .
E 3 '
x i
24 &
12 H l 6 y =
w T >
K s 2
= 22 . 5
it w12 £
8 - 2
20 :
- 5 §
2 an £ -
a g 8 o
§ 8 3 3
& 70
i ] i COLLECTOR SUPPLY VOLTAGE (Vgc)12.5V
CASE_TEMPERATURE (Tg)e23°C
18 E e 166
9 0 N 127 13 14 15§ ° 0.5 ' 15 2 2.5
COLLECTOR SUPPLY VOLTAGE {vccl—V INPUT POWER {P1g)—W
92C8-17368 92C3-17385

Fig. 3 — Typical output power vs. collector supply voltage

f{amplifier tuned at Voo = 12.5 V)

Fig. 4 — Typical output power and collector efficiency vs.
input power at 66 and 88 MHz

- COLLECTOR SUPPLY VOLTAGE (vcgle12 SV 10 [ case TEmPeRATURE (T¢)100°8
L] INPUT POWER (Pg)e) W AT 66 MHz |
[ INPUT POWER (Ppg)e1.75 W AT 88 MHz & 1c Max NOTE: Tyg IS DETERMINED Y USE|—
OF INFRARED SCANNING
A TECHNIQUE +
x | | |
| 20.5 I '\<"HOT-SPOT TEMPERATURE
5 = Py jr_ 1 (Tys) 200°C
o [ =4
2 20 o T
=
] 3"
Fies ° o U
3 _ |
= HH <4 —t
@ N b il
{3 2] e — E— T -
] 8
VcEo Max
8.5 ——
18 0.t
0 40 %0 60 70 80 90 00 10 120 | 2 4 & 8 e 4 8 %0
CASE TEMPERATURE (T¢)—*C COLLECTOR-TO-EMITTER VOLTAGE {Vegl—V
92CS-17367 92C3-17369
Fig. 5 — Typical output power vs. case temperature Fig. 6 — Safe area for dc operation
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2N5993 File No. 452
DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (vgc)e12.5V [ 111 s T

[ TICOLLECTOR SUPPLY VOLTAGE (vcc)=i2.5v 11111

OUTPUT POWER (Pog) *18 W b S [ OUTPUT POWER (Pog)® 18 W t
2| CASE TEMPERATURE (Tc)=25°C | 300/ -ICASE TEMPERATURE (Tc)»25°C 8 T
a 1 %% S 1 =]
| 18 A w 3
w \ﬁ\ ? 2 LA
H ST = 8

11 =
2 [} vt < 3
a an &) & 200 ™, 6 0
@ ‘& 3 2
P == H - r &
w o5 1 & 150 - s 9
g g ; g
2 oA ] =
o 0 [ - 4
s SERIES INPUT IMPEDANCE = [ & 100 t I
& L Re(ZiNV+i ImiZiW)] & St H ‘_"'j
0% 3 %0 3 &
o o
(] 111
50 75 100 125 150 75 200 225 250 50 75 100 125 180 78 200 225

FREQUENCY (f) — MHz
92CS~17370

Fig. 7 — Typical large-signal series input impedance vs.
frequency

FREQUENCY (f}— MHz
92CS-17384

Fig. 8 — Typical large-signal parallel collector load and
parallel output capacitance vs. frequency

7_1

g

5

g

MAXIMUM TRANSISTOR DISSIPATION (P1)—
&

Fig. 9 — RF dissipation derating.
APPLICATION DATA

Vec 123 V
€ ('woo)

(2, +50 0)

(zg50 2) i

Ny

i}

92CS-I1T372

o 50 100
CASE TEMPERATURE (T¢)—*C

R1:

130 200

92CS-17360

9-180 pF, ARCO 463 or equivalent

0.02 uF ceramic

0.01 uF feedthrough

5—380 pF, ARCO 465 or equivatent

1 turn No. 14 B.T., 1/4-in. I.D.,
3/16-in. long

RFC, Z = 450 2, Ferroxcube or equivalent

4 turns No. 16 B.T., 1/4-in. I1.D.,
5/16-in. long

2 turns No. 14 B.T., 9/16-in. 1.D.,
3/8-in. long

12 Q, 1/4 watt

Fig. 10 — 66-88-MHz amplifier for measuring output power,
power gain, and modulation index
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2N5993

SPECIAL PERFORMANCE DATA

The infinite load-mismatch capability of the transistor can
be demonstrated in the following test:

1.
2.

The test setup is shown in Fig. 11.

The tuning stub is varied through a half wavelength,
which effectively varies the load from an open cir-
cuit to a short circuit.

. Operating conditions are as follows: V¢cCc =
RF input power = 1 W at 66 MHz

125 Vv

Care should be taken not to exceed the maximum junction
temperature by providing sufficient heatsinking during the
above test to prevent device damage or degradation.

DIMENSIONAL OQUTLINE

]
z— |
—_— 71——‘.

TeRuAL Ko, ‘\[/\ i

— L —=

— =

TERMINAL No. 1

TERKINAL No. 2 A
o
, I I}
l] bty
- === § iﬂ
: " T
| - 1_ - SEATING PLANE c_(:
T =] | :
P L]
"
— '
o Yot

TERMINAL CONNECTIONS
Terminals 1, 3 - Emitter
Terminal 2 - Base

Terminal 4 - Collector

66 MH2
66 MHz AMPLIFIER
DRIVER (FIG. 10}

>3
=
STUB
92CS-17371

Fig. 11 — Test setup for testing load-mismatch capability

sYmgoL |_'NCHES MILLIMETERS | \n1es
MIN. | mAX. | MIN MAX
A 0.150{0.230 | 381 584 -
B 0.195 |0.205 | 4.96 5.20 =
By 0.13%|0.145 | 343 3.68 S
B, [0.095|0.105 | 242 266
C 0.004 |0.010| ©0.11 0.25
$0 0.305 [0.320 | 7.48 8.12
$0; |o110[0.130] 280 3.30 1
E 0.275|0.300| 6.99 7.62 =
G 0.590|0.705 | 14.99 17.90 =
L 0.266 |0.290 | 6.74 7.36 -
L 0.455 0510 1156 12.95 _
éu 0.120(0.163| 3.05 414 -
N 0.425|0.470 | 1080 11.93 -
N - |oo78| - 1.98 4
N; |o0110]0.150] 280 381
Q 01200170 | 3.05 4.31 _
0 0.025 | 0.045 | 0.64 1.14 -
Pw 01399 01437] 3531 3632 2
Millimeter dimensions are derived from original inch dimensions
NOTES

1. .053-.064 INCH (1.35-1.62 mm) WRENCH FLAT.

2. PITCH OIA. OF 8-32 UNC-2A COATEO THREAD. (ASA B1. 1-1960).

3. TYPICAL FOR ALL LEAOS
4. LENGTH OF INCOMPLETE OR UNOERCUT THREAOS OF ¢ W

WARNING: RCA Type 2N5993 should be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resulting from such action may be
hazardous if inhaled.
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IRG71

Solid State
Division

RF Power Transistors

2N5994

N\

15-W AM and 35-W CW
Emitter-Ballasted
Overlay Transistor

Silicon N-P-N Device for 12.5-V AM and 28-V FM
Amplifiers in VHF Communications Equipment
Features:

® In 125 V AM (118-136 MHz) commercial aircraft
communications equipment 15 W {min.) carrier at 118 MHz:
Gain =7 dB min; 7n¢ = 70% min; Modulation = 90% min

o ® |In28V FM rications equip "t
Output = 35 W typ. at 175 MHz; Gain = 7.5 dB; n¢c = 656%
MAXIMUM RATINGS, Absolute-Maximum Values: ® Infinity-to-one VSWR tested at rated output at 118 MHz

¢ COLLECTOR-TO-EMITTER VOLTAGE:
Base shorted toemitter . . . .. . ...
Withbaseopen . . .. .........

* COLLECTOR-TO-BASE VOLTAGE . , . .

* EMITTER-TO-BASE VOLTAGE . ... ..

* CONTINUOUS COLLECTOR CURRENT

* TRANSISTOR DISSIPATION:

At case temperatures up to 750C . . . .

At case temperatures above 75°C . . . .
* TEMPERATURE RANGE:

Storage & Operating {Junction)
* CASE TEMPERATURE

{During soldering):
For10smax.. . ............

“In accordance with JEDEC registration data format JS-6

RDF-3/35-9 RDF-7.

under full modulation

V(BRICES 6 V ® Hermetically sealed stripline ceramic metal package
Vceo v ® Electrically isolated mounting stud

Veeo 65 \"

VEBO 35 \"
e 5 A

Pr RCA type 2N5994® s an epitaxial silicon n-p-n planar

»7 W transistor featuring overlay emitter-electrode construction.
See Fig. 6

This device utilizes many separate emitter elements and has
individual ballast resistance in each of these emitter sites for
stabilization. It is especially designed for use in 12.5-volt
amplitude-modulated class C rf amplifiers operating in the
230 °C aircraft frequency band (118-136 MHz). This device is also
useful for FM and AM applications at 175 MHz.

This transistor is completely tested for load rhismatch capa-
bility at 118 MHz with a VSWR of infinity-to-one through
all phases under full modulation.

-65 to+200 OC

The 2N5994 features a hermetic ceramic-metal package
having terminals isolated from the mounting stud. These
rugged, low-inductance, radial leads are designed for stripline
as well as lumped-constant circuits.

® Formerly RCA Dev. Type TA7589.
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2N5994

ELECTRICAL CHARACTERISTICS, at Case Temperature (Tg) = 25° C

STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V | Voltage-V mA
VCE VBE e Ic MIN. | MAX.
» | Collector-Cutoff Current
Base-to-Emitter
Shorted Ices 60 (] - sb mA
Collectorsto-Emitter
Breakdown Voitage:
With base open V(BR) CEO 2009 30 - v
With base connected
to emitter V{(BR) CES 2002 65 = v
« | Emitter-to-Base
Breakdown Voltage V(BR) EBO 5 35 = \"
Thermal Resistance 9
Junction-to-Case JC - 35 oC/W
8Pulsed through a 26-mH inductor; duty factor = 50%, ch = 25 to 100°C,
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL DC Collector Carrier Qutput Frequency UNITS
Supply (Vee) -V [Power (Pog)-W|  (f} -MHz MIN. | MAX.
Power Input Pl 125 15 118 - 3 w
*| Power Gain Gpe 12,5 15 118 7 o d8
*| Collector Efficiency Tic 125 15 118 70 - %
Modulation® m 125 15 118 90 . %
Load Mi hC
T L™ 125 15 18 GO/NO GO
«| Collector-to-Base 12,5
Capacitance f = 1 MH2z Cobo (veg) U - o pF
Cinput power and collector supply voltage are modulated.
*In accordance with JEOEC registration data format J5-6 ROF-3/JS-9 ROF-7,
TYPICAL APPLICATION INFORMATION
CIRCUIT DC COLLECTOR INPUT QUTPUT MODULATION | COLLECTOR
APPLICATION (FIG.) SUPPLY VOLTAGE | POWER (Pig) | POWER (PQE) INDEX (m) EFFICIENCY
; (Vee)-v w w % {nch%
118 MHz Amplifier (AM} 10 125 3 165 9% %
150 MHz Amplifier (AM) 1 125 35 15 9% 80
175 MHz Amplifier (FM) n 28 6 K ] - [ ]
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2N5994 File No. 453

PERFORMANCE DATA

| COLLECTOR SUPPLY VOLTAGE (vccle28Y ! FREQUENCY (f]=118 MHz~~-~,136 MHz — !
| CASE TEMPERATURE (T¢ }225°C CASE TEMPERATURE (Tc)=25°C :
| S Rk !
r : 3!
> ¢ :
S x
? Hitt |
g 3
- 3 o
@ > -
: e :
2 :
5 @ [ §
Bt < -
3 20 M 3
b HHHT i 5 3
& "or’P 2 Y
z HHEEHEEHTH TG, e ¢, 1
9 opEHEER 1E)ny
: e
7 90 110 130 150 170 190 0 1 2
FREQUENCY () — MHz RF INPUT POWER {Pjg)~W 9255-4226R2
. . 9255-4225R1 3 . 3
Fig. 1- Typical output power vs. frequency. Fig. 2 - Typical output power vs. input power.
HH s (G TBD VWD
2 HIT H > adiunsnRumE BuESs 23| COLLECTOR SUPPLY VOLTAGE (vgei®i2.5v
sl 19085~ si sl busns au: FREQUENCY (f) = 118 MHz
- - 1 7 b NESE sNue! Ine 224 HIHT
HH i IEERISEENSsaTESEE 1T
x ML I 2 INENESUEANSRABREEY
|. 20y SampaEsan x
- 4 e i1t 11 T |
o + [-SSDRSERRSESE SRSSE RS T
E “ poooe .. R ;o - .- e . g
w - - H - o nases anees E‘
§ gs - e 4 R SRR 1 E
a T yc j(cmm;a):* T
§Eiascisiacicinc adinsanianeiatianistisnn: g
L) pas 1 -
LIILAA% 1 1 11T] cASE TEMPERATURE (Tg)s25°C [ 3
T 2’,@\.;;: 1771] FREQUENCY (1) =118 MHz H
12 . m2 RRIER)
e :j,i P(av)*PCARRIER) (“"2- )
441+ttt T TTTTTT TTTT T 1
Sosassesasssassssssssssssisssssassssasss i
" 22 3 14 15 16 17 Jasssasss
0C COLLECTOR SUPPLY VOLTAGE (Vo) —V 80
920517341 25 CASE TEMPERATURE (Tg)—°C I
9 =1
Fig. 3 - Typical output power vs. collector supply voltage. Fig. 4 - Typical output power vs. case temperature.
-
8|-CASE TEMPERATURE (T¢)«100°C | s T H
6 T ]
< 4 1 4 NOTE: -
) T Tyg IS DETERMINED BY USE OF e iassisitinit: £
o L (WAK) NQ-|_ INFRARED SCANNING TECHNIQUES Z w0
s, N = :
- pPHOT=5POT =
z TEMPERATURE 2 TS
¥ (Ty)2200°C 2 i :
10 a HE :
3, / % ;
& X ¢ EEEE I
5 g 29 :
g . : : :
3 v = :
3 CEO 2
(=)
LIMITED ] x 10f FHHH HH
g s < pHHEEEREEEHEE
T b2 2
ol off i HHH
| 68 o 2 6 & 00 -75 -50 25 O 50 100 150 200
COLLECTOR-TO—EMITTER VOLTAGE (Vgg ) —V CASE TEMPERATURE (Tg)—"C
92CS-17340 92535 -4229R2
Fig. 5 - Safe area for dc operation. Fig. 6 - RF dissipation derating.
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DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (Vc)®12.5 V COLLECTOR SUPPLY VOLTAGE {Vcclei2.5V 1 T
OUTPUT POWER{Pqg) =I5 W OUTPUT POWER (Pog) *15 W : :
CASE TEMPERATURE {Tc)s25°C 9 CASE TEMPERATURE (Tc)®25°C
m .'n < IBE 1
T 3 | inn T
°zso 8 E ; s \{&
o < z 2 S&ATT T
Ly a - I T
200 7% 2, — b
@ H 2
g ¥ & - )
150 L] 8 osfH H .
e 3 = 1T
i ' g 1 T 1 T
100 S 20 1 T
E ] SERIES INPUT IMPEDANCE »
! u Re (Ziy )4+ Imi2)]
50 43 -as it . ]
~— 1“0 v
1T + 1
NS 171 + 1
[v] 1T 1 T ]1 .
S0 75 100 128 130 179 200 225 50 75 100 125 150 175 200 S 250
FREQUENCY (1) — MHz FREQUENCY (f) — MHz
92CS-17339 92CS~I17342

Fig. 7 - Typical Isrge-signal parallel collector load and paral- Fig. 8- Typical large-signal series input impedance vs. frequency.
lel output capacitance vs. frequency.

444

C
C

~

o

11
a8

S0

COLLECTOR-TO-BASE CAPACITANCE
(Cobo )= #F

0 20 40 €0 80
COLLECTOR-TO-BASE VOLTAGE (V) —V
9253-4228
Fig. 9 - Typical collector-to-base capacitance vs. collector-to-
base voltage.
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File No. 453

APPLICATION DATA

Ovcc «12.5v

9255 - 4245R2

C1,C5: 33 pF, Arco 403 or equiv.

La:

8.60 pF, Arco 404 or equiv.

0.1 uF ceramic

1000 pF feedthrough

14-150 pF, Arco 424 or equiv.

182, 1 W {wirewound)

2 turns No. 16 wire % in. dia. 1/8 in. long
RFC 1.2 uH

2 turns No. 14 wire, 3/8 in. dia., 3/16 in. long
3 turns No. 14 wire, 3/8 in. dia., % in. long

Fig. 10 - 118—MHz amplifier for power output test.

206

1KHz
MODUL ATOR
wemHz | [iamnz TEST)
Ll ORIVER ampLIFIER | — PONER
OSCILLATOR| ~|ampLIFIER, (FIG.10) ETER
174
WAVELENGTH
LINE
OIRECTIONAL
COUPLER E
_'\i/rg
0SCILLOSCOPE 7
VARIABLE
REACTIVE

LOAD 92CS-17330

7 +508

92CS- 17434

C1,C2,C5: 335 pF, ARCO 403 or equiv.
€3 0.1 uF ceramic

C4: 1000 pF feedthrough

Ce: 7-100 pF ARCO 423 or equiv.

R1: 192, 1W (wirewound)

L1: 1 turn No. 16 wire % in. dia. 1/8 in. long.
L2: RFC 1.2 uH

L3:  2turns No. 14 wire 3/8 in. dia. 3/16 in. long
L4: 3 turns No. 14 wire 3/8 in. dia. % in. long

NOTE: (1) 150 MHz, Vg = 12.5 V, Modulated
(2) 175 MHz, V¢e = 28 V, Unmodulated

Fig. 11 - Typical 150- or 175-MHz rf power amplifier.

SPECIAL PERFORMANCE DATA

The infinite load-mismatch capability of the transistor can be

demonstrated in the following test:

1. The test setup is shown in Fig. 12.

2. The tuning network is varied through a half wavelength,
which effectively varies the load from an open circuit to a
short circuit.

3. Operating conditions are as follows: Vcc = 125 V, rf
output carrier power = 15 W under full modulation.

Care shoula be taken not to exceed the maximum junction

temperature by providing sufficient heatsinking during the
above test to prevent device damage or degradation.

Fig. 12 - Test setup for testing output power, modulation index, and load-mismatch capability.
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DIMENSIONAL OUTLINE

TERMINAL No. 1 -
|
A b
TERMINAL No. 2 ’
\ I I '
' bty o
S P——— S T‘__
i N , A
0 ) i
[ !!ATIr;G puane € g
= L
|

N

[—WARNING: RCA Type 2N5994 should be handied
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resulting from such action may be
hazardous if inhaled.

symgoL |_'NCHES MILLIMETERS | yntEs
MAEAET MAX.
A 0.150 [0.230 | 381 584 -
B8 0.1950.205 | 4.96 5.20 =
B) {0.13[0.145| 343 3.68 =
B, |0.095 |0.108 | 2.42 266 -
[« 0.004|0.010| 0.1 0.26 3
éD 0.306 [0.320 | 7.48 8.12 -
¢0, |o.110f0.130] 280 3.30
E 0.275|0.300 | 6.99 7.62 =
G 0.5900.705 | 14.99 17.90 =
L 0.265 |0.290 | 6.74 7.36 =
L 0.455 | 0.510 | 11.56 12.95 -
éu 0.120]0.163| 3.05 414 =
N 0.425 ) 0.470 | 10.80 11.93 -
Ny - 0.078 - 1.98 4
N, |0.110f0.150| 280 381 _
Q 0120|0170 | 3.05 431 _
0 0.025 [0.045 | 0.64 1.14 -
v Jo1399{ 01437 3531 3.632 2

Millimeter dimensions are derived from originat inch dimensions

NOTES:

1. .053-.064 INCH (1.35- 1.62 mm) WRENCH FLAT.

2N5994

2. PITCH D1A. OF 8-32 UNC.2A COATED THREAD. (ASA B1. 1-1960).
3. TYPICAL FOR ALL LEADS

4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF @ W

TERMINAL CONNECTIONS
Terminals 1, 3 - Emitter

Terminal 2 - Base

Terminal 4 - Collector

9255-3763R3
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Solid State
Division

RF Power Transistors

2N5995

\

7-W, (CW)175-MHz Silicon
N-P-N Overlay Transistor

For 12.5-Volt Applications in VHF
Communications Equipment

Features:

» Low-inductance radial leads

= Hermetically sealed ceramic-metal package
@ Electrically isolated mounting stud

® 7 watt {min.) output at 175 MHz

= 9.7 dB (min.) gain at 176 MHz

= Infinite load mismatch tested at 175 MHz

File No. 454

MAXIMUM RATINGS, Absol/ute-Maximum Values:
*COLLECTOR-TO-BASE
VOLTAGE. . . .. ... ......... V¢cBO 36 V

* COLLECTOR-TOEMITTER
BREAKDOWN VOLTAGE:

With base connected to emitter . . . . . V(gR)CES 36 V

Withbaseopen . ... ......... V{BR)ICEO 14 V
*EMITTER-TO-BASE VOLTAGE . ... .. VEBO 35 v
* COLLECTOR CURRENT:

Continuous . . . . . . .. ot a e ic 15 A
* TRANSISTOR DISSIPATION: Py

At case temperatures up to 75°C . . . . 107 W

At case temperatures above 75°C . . . . See Fig. 9

* TEMPERATURE RANGE:
Storage & Operating {Junction)
* CASE TEMPERATURE
{During soldering):
FOr10smax.. . o ..o vovvvvnnn 230 °c

*In sccordance with JEDEC registration data format JS-6
RDF-3/J5-9 ROF-7.

RCA type 2N59952 is an epitaxial silicon n-p-n planar tran-
sistor featuring overlay emitter-electrode construction. This
type features a hermetic ceramic-metal package having leads
isolated from the mounting stud. This rugged, low-inductance,
radial-lead type is designed for stripline as well as lumped-
constant circuits.

This transistor is completely tested for load-mismatch
capability at 176 MHz with an infinity-to-one VSWR
through all phases under rated power.

8Formerly RCA Dev. Type TA7922
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File No. 454 2N5995
ELECTRICAL CHARACTERISTICS, Case Temperature (Tg) = 250C
STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V | Voltage-V mA
VCE VBE e | 8 Ic MIN. | MAX,
Collector-Cutoff Current
With base open Iceo 10 1] - 25
mA
With base connected
o emitter Ices 125 0 = sb
Collector-to-Base
Breakdown Voltage V(BR) CBO ] 5 36 = \s
Collector-to-Emitter
Breakdown Voltage:
With base open V(BR) CEO 1} 758 14 = v
With base connected
o emitter V(BR) CES 0 759 36 -
Emitter-to-Base
Breakdown Voltage V(BR) EBO 2 o 35 - v
Thermal Resistance 9
Qunction-to-Case) JC - 1.7 oc/w
3 Pulsed through a 25-mH inductor; duty factor = §0% b T¢ = 1000C
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC | SymBoL | DC Collector Input Power |  Frequency UNITS
Supply (V) -Volts | (PIg) -Watts (f) -MHz MIN. | MAX.
Power Output POE 125 0.75 178 7 — w
Power Gain Gpg 12,5 0.7 175 9.7 = dB
Collector Efficiency nc 128 0.75 178 65 = %
Load Mismatch
. LM 125 0.75 175 GO/NO GO
{Fig. 11)
Collector-to-
Base Capacitance Cob 2 - U - 80 pF

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7

209



2N5995 File No. 454

PERFORMANCE DATA

T CASE TEMPERATURE (Tc)e25°C | s
: e e e pshae Se STt : T T
B S S TTSEs : o |COLLECTOR SUPPLY VOLTAGE (vcc®12.5V ||
CASE TEMPERATURE (T¢ )= 25°C |
[+ [ T 5
FE | |
> 35138 50 ! |
1 T | l // '
8 H= < w [
§ TN 23 g o
x = v T
w [ ///
g 3 ot o', !
: e
2 1 Il
| 3 a 06
z 77 1
¢ 5 os 7
@ : « 5/
: 4
¥ |
0.2 T
o HHHHHE TR EHEHHE 0. l
180 200 250 300 330 400 450 500 s 2 s 4 s s 0
100 1000
FREQUENCY {f)— MHz FREQUNCY {f) —MHz
92CS—17396 92CS-17397
Fig. 1 — Typical rf output power vs. frequency. Fig. 2 — Typical rf input power vs. frequency.
[ INPUT POWER (Pg)=075 W
X FREQUENCY {13175 MHz +< COLLECTOR SUPPLY VOLTAGE (Vec)ei2.5 v
© CASE TEMPERATURE (Tc)=25°C [~ CASE TEMPERATURE (Tc)=25°C
10 it b et 5 %0
peeessess pe0s 2 b3 2s s 4
1 : “ 1
z p |
- @ ; | pses 4
& SHEEHERH - L =
& “_' = p— o)
. i i £ w0 - oo 2
2 - F g
£ i : g b
¥ b
g : : ¢ g
3 T 3 s / 20 g
6 T T ex
il
18
5 - 50
10 0 12 13 14 15 16 G 025 05 075 1 125 15 ™ 2
COLLECTOR SUPPLY VOLTAGE (vee)—V INPUT POWER (Pig) —W
92CS-17398 92CS-17399

Fig. 3 — Typical output power vs. supply voltage (amplifier ~ Fig. 4 — Typical output power and collector efficiency vs.

tuned at Vo = 12.5 V). input power at 175 MHz.
[1 COLLECTOR SUPPLY VOLTAGE (VCc)a12.5 v T ¢| casSE TEMPERATURE (T¢)=100°C I | ]
H INPUT POWER (PiE}*0.75 W ! —— + —t
9| FREQUENCY (1)+175 MHz NOTE : T, IS OETERMINED BY
i i i H H INFRARED SCANNING TECHNIQUE
o H o2
_l& F —— ] é-‘ Ic MAX.
& + - N
4 Z 1000 A\
[ 3 kK w \\
§ s
A H 3 HOT-SPOT TEMPERATURE
6 ~ « ¢ Tyg = 200°C -
5 g
8 4
8 s E N|
Q
i3
i ! : N
i _}
V( MAX,
3 11T 1 100 St
30 40 80 60 70 80 90 100 10 120 & 8 o o 40 60 80
CASE TEMPERATURE (T¢)—*C ! OR:18 00
COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V
92CS-17400 42CS- 17400
Fig. 5 — Typical output power vs. case temperature. Fig. 6 — Safearea for dc operation.
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File No. 454 2N5995

DESIGN DATA

: sma
[~ COLLECTOR SUPPLY VOLTAGE (Vee) =12.5 V) 1 1 i 1 T COLLECTOR SUPPLY VOLTAGE (vec) =25V
|- OUTPUT POWER (POE)*7 W ¢ . = T 11T OUTPUT POWER (Pogl=7w
[ CASE TEMPERATURE {Tc)s25°C I |38 CASE TEMPERATURE (Tc)a28°C
nERasa SUaENans; T Lu T 150 0N BEEEAESONNRENE S0
« HHHHH E3a52a annassusaunsas HH 5":‘ £ 7 T
- HHHH T RESISTANCE —Re (Z)g) | | 1+ o) 1T i ]
R . TEre e - . +
g AN Soeuiiaasssens nesnansanans: gy HHHHHH
i, 8> —adas! a8 : G i
@ + inmawws H gb_— e Tt
a R T t H
4 z_ X ISusRERSE: g§” S
b 1 AR+ S 1 \j_d‘r'****
sass I HESEEsESauEBReE: 13 S8
2 t BT s§ ana 00\,’“02:::
= HH e t S 2 S 2
5 ! g " T ) td T o ae 1
e I W U QLTI
. - SERIES INPUT IMPEOANCE * | BT LA T
& oA 8 [Retzmr+iTmizi)] O s M .
} 4444 . n !
T 5
! -t 3 A £ 1T u
- 1 HHHH 1 H '
00 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
FREQUENCY (f) — MHz FREQUENCY (1) — MHz
92€5-17402 92¢5-17403
Fig. 7 — Typical large-signal series input impedance vs. Fig. 8 —~ Typical large-signal parallel collector load resis-
frequency. tance and parallel output capacitance vs. frequency.
- - : APPLICATION DATA
i 7 i
z 107 il Vcc'12.5V
10
-f—_ 9 ! SUPPLY
g -
3
g, )
% i T0
5 : COLLECTOR #
H : B Ce
: -
250! —L’
; ¢ C2 7 i
- 4 :
i e 5 | e, | z_ =500
-3 b
4
- 92CS-17392
L _wcass S emeeria e B2 L1 - 1/2 turnNo. 14 wire, 1/4-in. 1.D.
. < RFC -2 = 450 £, Ferroxcube VK-200-09/3B or equivalent
92¢S-17404 Cy - 7-100pF, Arco 423 or equivalent

C2-4-40 pF_Arco 422 or equivalent

C3- 0.1 uF ceramic

C4 - 0.001 uF feedthrough

Cs 62pF silver mica

Cg - 14-150pF, Arco 424 or equivalent

C7 -24-200pF, Arco 425 or equivalent

Ty - Twisted pair of No. 20 enameled wire: 14 turns/in.
Formed in a loop 3/8 in. diameter, cross connected
(End of one winding connected to beginning of other)

Fig. 9 — RF dissipation derating.

Fig. 10 — 175-MHz amplifier for measuring power output
and power gain.

WARNING: RCA Type 2N5995 should be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resulting from such action may be

hazardous if inhaled.
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2N5995
Vee 125V vees25V
c;b_"f
175 MHz
175MHz | . AMPLIFIER -
DRIVER

92CS-17394

Fig. 11 — Test setup for testing load mismatch capability.

SPECIAL PERFORMANCE DATA

The infinite VSWR load-mismatch capability of the tran-
sistor can be demonstrated in the following test:

1. The test setup is shown in Fig. 11.

2. The tuning stub is varied through a half wavelength,
which effectively varies the load from an open circuit
to a short circuit.

3. Operating conditions are as follows: Vgc = 125 V,
RF input power = 0.75W.

Care should be taken not to exceed the maximum junction
temperature by providing sufficient heatsinking during the
above test to prevent device damage or degradation.

DIMENSIONAL OUTLINE

—-|

fe— L
|

8 —f— |
TERMINAL No. 4 (=) + T T
= %

TERMINAL No. } L)

T reruval . 3 l
L
TERMINAL Ho. 7 |
=3 +
¢ by
e — T
or N T A
1 B} _ | seatmgPLane €
T = | :
[ — #u |
= N
N
$0 i‘f ‘

212

Z=508
t w175 MMz
PN *0.IW
[~ _
94
92¢s-17393
C1, C2, Cg: 8-60 pF, ARCQ 404 or equivalent
C3, Cg: 0.02 uF disc cecamic
C4, Cg: 0.001 uf feedthrough
Cg: 15 pF silver mica
C7: 14-150 pF, ARCQ 424 or equivalent
C10.C11: 24-200 pF, ARCO 425 or equivalent
L1: 2 Turns No. 18 wire, 1/4-in.1.D.,
1/16-in. long
L2, Ls: RFC,Z=450%, Ferroxcube No.
VK-200-09/3B or equivalent
L3: 1 pH, Nytronics Deci-Ductor or
equivalent
L4: 2 Turns No. 18 wire, 1/4-in. 1.D.,
3/16-in. long
Lg: 3 Turns No. 16 wire, 1/4-in. 1.D.,
3/8-in. long
L7: 1 Turn No. 16 wire, 1/4-in.1.D.,
3/16-in. long
Ry, R2: 12Q,12W
Fig. 12 — 175-MHz two-stage amplifier using 2N5995
SYMBOL INCHES MILLIMETERS NOTES
MIN. | MAX MIN. MAX.
A 0.150 | 0.230 | 381 5.84 -
B 0.195|0.205 | 4.96 5.20 -
By 0.135[0.145 | 3.43 3.68 -
B; 0.095[0.105 | 242 2.66 -
C 0.004j0.010( 0.1 0.28 3
¢0 0.306 {0.320 [ 7.48 8.12
¢0) 0.110(0.130 | 2.80 3.30 1
€ 0.275|0.300 | 6.99 7.62 -
G 0.590|0.705 | 14.99 17.90
L 0.265 [0.290 | 6.74 7.36 =
Ly 0.455|0510( 11.56 12.95 -
én 0.120(0.163| 3.05 414 =
N 0.42510.470 | 10.80 11.93 -
N1 - 0.078 - 1.98 4
N2 0.110|0.150 | 2.80 381 -
Q 0.120|0.170 3.05 4.31 5
[o}] 0.025 |0.045 | 0.64 1.14 =
Pw 0.1399| 01437 3531 3.632 2
Millimeter dimensions are derived from original inch dimensions
NOTES
1. .053-.064 INCH (1.35- 1,62 mm) WRENCH FLAT.
2. PITCH DIA. OF 8.32 UNC-2A COATED THREAD. (ASA B1. 1-1960).
3. TYPICAL FOR ALL LEADS
4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF @ W

File No. 454
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File No. 455

RGN

Solid State
Division

RF Power Transistors

2N5996

\

H-1693

15-W (CW) 175-MHz Emitter-
Ballasted Overlay Transistor

Silicon N-P-N Device for 12.5-Volt Applications
in VHF Communications Equipment

Features:

® Emitter-ballasting resistors

® Low-inductance radial leads

8 Hermetically sealed ic-metal package
@ Electrically isolated mounting stud

® 15.watt min. outputat 175 MHz

® Infinite load mismatch tested at 175 MHz

MAXIMUM RATINGS, Absolute-Maximum Values:
*COLLECTOR-TO-BASE

RCA type 2N59963 is an epitaxial silicon n-p-n planar tran-
sistor featuring overlay emitter electrode construction. This

VOLTAGE . « .+ v o Vceo 36 VvV device utilizes many separate emitter elements and has
* COLLECTOR-TO-EMITTER individual ballast resistance in each of the emitter sites for
BREAKDOWN VOLTAGE: stabilization.
With base connected to emitter . , . . . v 36 VvV . . n
With base open . . . .. ........ v:::;é:ég 8 Vv The Fr.anSlstor is complete!y testecf for load mismatch
* EMITTER-TO-BASE VOLTAGE . . . . . . VEBO L RY ;Iapab;:ty" ;; i :'Hz t“"j'th an infinity-to-one VSWR
rough al ases under rated power.
* COLLECTOR CURRENT: P
Continuous . . . .. ... Ic 50 A This device features a hermetic, ceramic-metal package with
* TRANSISTOR DISSIPATION: PT leads isolated from the mounting stud. These rugged, low-
At case temperatures up to 75‘:)C v 3¥».7 W inductance, radial leads are designed for stripline as well as
At case temperatures above 75°C . . . . See Fig. 9 tumped-constant circuits.
* TEMPERATURE RANGE:
Storage & Operating {Junction) -656 to+200 ©C aFormerly RCA Dev. Type TA7923
* CASE TEMPERATURE
{During soldering):
For10smax.. . . ..o v v v vw .. 230 oc

*in accordance with JEDEC registration data format JS-6
RDF-3/J59 RDF-7.
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2N5996 File No. 455

ELECTRICAL CHARACTERISTICS, Case Temperature (T¢) = 250C

STATIC
TEST CONDITIONS
DC DC DC
CHARACTERISTIC SYMBOL Collector Base Current LIMITS UNITS
Voltage-V | Voltage-V mA
VCE VBE IE s Ic MIN, | MAX.
» | Collector-Cutoff Current
Base-to-Emitter
Shorted (T¢ = 100°C) Ices 125 1] - 10
mA
With base open ICEO 10 [} = 5
¢ | Collector-to-Base
Breakdown Voltage V(BR) CBO L] 15 36 = \s
» | Collector-to-Emitter
Breakdown Voltage:
With base open V(BR) CEO 0 2002 18 - v
With base connected
to emitter V{BR) CES [} 2002 36 -
« | Emitter-to-Base
Breakdown Voltage V(BR) EBO 10 L] 3.5 3 \s
Thermal Resistance @
Junction-to-Case J»C - 35 ocw
BPulsed through a 25-mH inductor; duty factor = 50%
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC | SYmBOL | DC Coltector Input Power |  Frequency UNITS
Supply (Vo) -Volts | (PIE) -Watts (f) -MHz MIN. | MAX.
» | Power Output POE 125 5.3 175 15 - w
»| Power Gain Gpg 125 5.3 175 45 - dB
*| Collector Efficiency nc 125 5.3 175 75 — %
Lo:ad Mismatch LM 125 5.3 175 GO/NO GO
(Fig. 11)
*| Collector-to-
Base Capacitance Cobo 12 L - 100 pF

“in accordance with JEOEC registration data format JS-6 ROF-3/JS-9 ROF-7
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File No. 455 2N5996

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (\pciti2.8 v 0, P
CASE TEMPERATURE (T¢)=28°
I ap = lc T -
T 1 / //
e } : >
b
28 1 I * %7
= W / A
| a - L~
w20 . £ s /
¢ HA Wrgaitaass: v W as
I8 9 4 - /1//
§ TN O RS 5 . g
y 81 2 g ®L”
[ 1 T I 2 178 /
g o T N w A 1P~
5 . < E o a—i2s COLLECTOR SUPPLY VOLTAGE {Vgc)®12.8 V
o TN CASE TEMPERATURE (T¢)=25°C
x 9 T 2
| }
) T o L
% 75 100 125 150 175 200 228 30 60 80 150
= N a 200
FREQUENCY (f}- MHz O R CIENC m_;‘:
92CS-17352 92CS-17353
Fig. 1 — Typical rf output power vs. frequency. Fig. 2 — Typical rf input power vs. frequency.
I~ FREQUENCY ({1=175 MHz T TTT -
- INPUT POWER [Pg)* 8.3 W 1 II - COLLECTOR SUPPLY VOLTAGE.(VCC)-IZ.sv !
1= CASE TEMPERATURE (T¢)*25°C e CASE TEMPERATURE (T()»28°C 4
ST T T TT T mme T TT 7 00
! 1 T I 1 *
TH : ‘e
$ x> T T |
= 1. - g8
1 il ! HRr T o =
@ ] W : Hpok »
2 20 £ 5 b T g
% T
1 & IS s
e + g Tl e -
a ISp - — T1es &
: IS ja aa .
5 1 5 T t T =
& . : £ : = 8 g
3 + § 104 + 80 O
1 -
T 2
4
HH R IaeE NS e: s S
T EEEE 1 HH
1 1 T T
1 1 L 1
0 i 2 13 " 15 16 7 2 3 4 [ 3 7 8 ) 10
P AGE (Veg)—V
COLLECTOR SUPPLY VOLTAGE {VcC WPUT POWER (Pygl—W
92CS-17354 92CS-17355%

Fig. 3 — Typical output power vs.supply voltage collector Fig. 4 — Typical output power and collector efficiency vs.

famplifier tuned at Voo = 12.5 V). input power at 175 MHz.
COLLECTOR SUPPLY VOLTAGE (Vg 1*12.3V = : 10_] CASE TEMPERATURE (T)*100°C
(3 ) c
INPUT POWER (P1g)=»5.3 W 1 r
FREQUENCY {f)*178 MHz = : SF IcIMAX.)
T | | | 1 1 1 - b 1
1 18| 11 rEE ! 1 1 a
1 im HH u izEREmEn i
= I ]
R4 HE HH 5 ) N
w 1t 2 2 HOT-SPOT TEMPERATURE™\
s S,
B as: TR »5- (Tygh200c— | | |
© - '3
g ; g !
fo 1T o
g6 - @
5 SEiassasazaaans: T g . VegotMAX) ]
& IBREE BN 1 w oo, L1
5188 ] | |
o T 1 T 3
H - e NOTE: Tyg IS DE TERMINEO BY USE OF
I8 ! 1 ! m 2 INFRARED SCANNING TECHNIQUE
HH H1 1 nasgs: |
) et S . - (oY} 4
30 40 B0 60 70 80 90 100 110 120 * ® 0 a
CASE TEMPERATURE (Tc)— *C COLLECTOR-TO-EMITTER VOLTAGE (VCE)—V
SZCS-I‘ISSS‘ 92CS-17357
Fig. 5 — Typical output power vs. case temperature. Fig. 6 — Safe area for dc operation.
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DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (Vcc)e12.5V
OUTPUT POWER (Pqg) =15 w
2| CASE TEMPERATURE (T)=25°C
1111
; i
w ! \1\“
; HHE
< T
5 e
a W
g H
.: s i1
o
=
<
5 o
o
S SERIES INPUT IMPEDANCE * |
g B [Retzmr+i\miznl]
-0!
L
50 75 100 125 180 {75 200 225 250
FREQUENCY (f) — MHz
92CS-17358
Fig. 7 — Typical largesignal series input impedance vs.
frequency.
COLLECTOR SUPPLY VOLTAGE (Vgc)=12.5 v
OUTPUT POWER{Pog) =15 W
I; CASE TEMPERATURE { Tg)»25°C 9 a
L 1
w 250 8 é’
H 3 ¢
= e =
gzoo Hh
@
w
E @x
150 6a
- 3
2 - :
§ 100 T T 5 5
b 4
g 50 43
~ - i) v
HHHHHHT
ofT 1 TIrt IBES 86 881
50 75 100 125 (50 735 200 225
FREQUENCY {f) — MHz 92¢5-17359

Fig. 8 — Typical large-signal parallel collector load and
parallel output capacitance vs. frequency.

387

MAXIMUM TRANSISTOR DISSIPATION (PT)—W
-]

100 50 200

-100 -50 o
CASE TEMPERATURE (Tc)—°C

92¢S-17360

Fig. 9 — RF dissipation derating.
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APPLICATION DATA
Veg*12.5V
¢ Q
jan
C,
=_)i ¢ < 1 msune | Ll aelirer b
o = ORIVER {F16. 10}
COLLECTOR ;k—'
C ‘
RCA A
~ >%
wied ¢, 4{ [y :
' ceT 2, 500 B !
Rrc 5 . —
A "j_— stus
92CS-17361 92CS-17362

L1 - % turn No. 14 wire, %-in. 1.D.

RFC - Z = 450 2, Ferroxcube VK-200-09/3B or equivalent

C1 - 7-100pF, Arco 423 or equivalent

C2 - 4-40 pF, Arco 422 or equivalent

C3- 0.1 uF ceramic

C4 - 0.001 ufF feedthrough

Csg - 62 pF silver mica

Cg - 14-150pF, Arco 424 or equivalent

C7 - 24-200pF, Arco 425 or equivalent

T, - Twisted pair of No. 20 enameled wire; 14 turns/in.
Formed in a loop 3/8 in. diameter, cross connected
(End of one winding connected to beginning of other)

Fig. 10 — 175-MHz amplifier for measuring power output
and power gain.

125V

24+509
PNOIW

2N4427

C1. C2, Cs: 860 pF, ARCO 404

or equivalent

C3, Cg. C10: 0.05 pfF ceramic

C4, C7, C11: 0.001 uF feedthrough
Cg. Cg: 7-100 pF, ARCO 423

or equivalent

14-150 pF, ARCO 424

or equivalent

Ci12. C13:

25V
Ce

Hﬁ ol
@) L@ -
,J"Cz §'L2 1 Eu

Fig. 11 — Test setup for testing load mismatch capability.

SPECIAL PERFORMANCE DATA

The infinite VSWR load-mismatch capability of the tran-
sistor can be demonstrated in the following test:

1. The test setup is shown in Fig. 11.

2. The tuning stub is varied through a half wavelength,
which effectively varies the ioad from an open circuit
to a short circuit.

3. Operating conditions are as follows: Vcg =
RF input power = 5.3 W.

Care should be taken not to exceed the maximum junction

temperature by providing sufficient heatsinking during the

above test to prevent device damage or degradation.

125 V,

R5v

2N5996

Ci2
* Py =15W
Zg+508

.b -&-L~

92CS-17363

L1: 3 turns No. 20 enam. wire, 1/8-in. L.D.,
1/4-in. tong

L2: 1 turn No. 20 enam. wire on Ferroxcube bead
No. 56-590-65-4A or equivalent

L3: 5 turns No. 20 B.T., 1/4-in. 1.D., 3/8-in.
long, tapped 4-1/2 turns from collector

Lg4: 3/8-in. loop No. 20 Ferroxcube bead
No. 56-590-65-4A or equivalent

Lg: Ferroxcube No. VK-200-09-3B, Z =450
or equivalent

T1. T2: No. 20 enam. wire twisted pair, 14 turns/in.,
formed into 3/8-in. dia. loop, cross connected

Fig. 12 — Typical 175-MHz amplifier using 2N5996.
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2N5996

File No. 455
DIMENSIONAL OQUTLINE SYmBOL INCHES MILLIMETERS NOTES
S e b e MIN. | MAX.| MIN. MAX.
55 —— A 0.150 | 0.230 | 3.81 584 =
— B 0.195 [0.205 | 4.96 5.20 s
’“"'""‘""ﬂ 8, Jo13s|0.145| 343 aes

/\ ‘ . By |o.09s|0.105| 242 2.66 -
« 0.004 [0.010| 0.1 0.25 3
l $0 0.305{0.320 | 7.48 8.12 }
---- D, 0.110{0.130| 280 3.30 1
g E 0.275|0.300 | 6.99 7.62 =
. 8 G 0.590|0.705 | 14.99 17.90 -
| @ 1 L 0.265 [0.290 | 6.74 7.36 -
L) L 0.455 0510 { 11.56 12.95 -
TE“'"‘L"- 3 én 0.120]0.163| 305 414 5
4 N 0.425 | 0.470 | 10.80 11.93 -
TERMINAL Ne. 2~ N} S 0.078 - 1.98 4
E i Ny 0.110{0.150 | 2.80 381 -
Q Fad Q 0.120|0.170 | 3.08 431 -
i e ¥ 0 0.025 | 0.045 | 0.64 1.14 _
V - % . Pw 0.1399{ 01437] 3531 3632 2

:- ) ‘I l {’ _ KEXTINCEUTRNE f': " Millimeter dimensions are derived from original inch dimensions

3 T L NOTES:
v =] 1. .053 -.064 INCH (1,35 - 1,62 mm) WRENCH FLAT.
2. PITCH DIA. OF 8.32 UNC-2A COATED THREAD. (ASA B1. 1.1960).
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L

3. TYPICAL FOR ALL LEADS
4. LENGTH OF INCOMPLETE OR UNDERCUT THREADS OF @ W

TERMINAL CONNECTIONS

Terminals 1, 3 - Emitter

Terminal 2 - Base
Terminal 4 - Collector

hazardous if inhaled.

WARNING: RCA Type 2N5996 should be handled
with care. The ceramic portion of this transistor contains
BERYLLIUM OXIDE as a major ingredient. Do not
crush, grind, or abrade these portions of the transistor
because the dust resulting from such action may be

9255-3763R3



File No. 484

NG

Solid State
Division

RF Power Transistors

2N6093

Features:

RCA-2N6093" is an epitaxial silicon n-p-n planar transistor
of the “‘overlay’’ emitter-electrode construction. This device
utilizes many separate emitter elements and has individual
ballast resistance in each of these emitter sites for stabiliza-
tion. Linearity and greater protection from second break-
down are achieved by equalizing the current sharing between
the emitter sites.

The 2N6093 is especially designed for linear applications to
provide high power in class A or class B rf amplifier service.

MAXIMUM RATINGS, Absolute-Maximum Values:
COLLECTOR-TO-EMITTER VOLTAGE:

Base connected to emitter . . ..................

-

*COLLECTOR CURRENT:

CONTINUOUS .. ... ... .

DIODE CURRENT (DC, Max.) . ............ccouunnn

*TRANSISTOR DISSIPATION:

At case temperatures up to 750C . . .. ... .. ... ...
At case temperatures above 75°C ... ............

*TEMPERATURE RANGE:

Storage & Operating {(Junction) . ................

*CASE TEMPERATURE
(During soldering}:

For10smax. ..........utvinimennnreonns

Withbase open ... .. .. ...t v nnnnn
*COLLECTOR-TO-BASE VOLTAGE . . ................
"EMITTER-TO-BASE VOLTAGE .. ..................

75-W (PEP) Emitter-Ballasted
Overlay Transistor with

Temperature-Sensing Diode

Siticon N-P-N Device for High-Gain Linear
Amplifiers in HF Single-Sideband Equipment

= For 2- to- 30-MHz Single-Sideband Communications
® 75 Watts PEP Output {min.) at 30 MHz
. with Gain: 13 dB (min.)
n: 40% (min.)
IMD: 30 dB {max.}
= 3:1 VSWR tested at rated power

@ Low Thermal Resistance
= |solated Pin-Pad Electrodes

The device is intended for 2- to- 30-MHz single-sideband
power amplifiers operating from a 28-volt power supply.

Forward-bias control with temperature change is obtained by
use of the built-in temperature-sensing diode.

Type 2N6093 features a molded silicone-plastic case with
low-inductance, isolated electrodes. The case provides circuit
flexibility for wiring to lumped-constant, strip-line, and
printed-board circuits.

* Formerly RCA Type N0.40675.

................... VCES 70 \

................... VCEO 35 Vv

................... VeBeo 70 \

................... VEBO 35 \
Ilc

................... 10 A

................... 30 A

................... Ig 100 mA
PT

................... 83.3 w

................... See Fig. 9

-65 to +200 ©oC

230 oC

*In accordance with JEDEC registration data format JS5-6 RDF-3/J5-9 RDF-7,
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2N6093 Fite No. 484

ELECTRICAL CHARACTERISTICS, Case Temperature = 250 C

STATIC
TEST CONDITIONS
bc o e LIMITS
CHARACTERISTIC SYMBOL Collector Base Current UNITS
Voltage-V | Voltage-V mA
VCE VBE Ie | Ic Ip| Min] Max.
Collector-to-Emitter Breakdown Voltage:
With base connected to emitter V(BRICES 0 2003 70 | — \
With base open V(BR)CEQ 0 2002 35| - v
Emitter-to-Base Breakdown Voltage V(BR)EBO 20| 0 3.5| - \'

Collector-to-Emitter Cutoff Current:
Base-emitter junction shorted, T¢ = 559C | ICES 60 0 - | 30 mA
(Diode Voltage = 0)

Compensating Diode

Forward Voitage Drop VF 0 LY i v
DC Forward-Current Transfer Ratio hEg 6 B5A 20 | -
Thermal Resistance

Junction-to-case fs.c - 1.5 oc/W

3Pulsed through a 25-mH inductor; duty factor = 50%.

DYNAMIC (Operating in a 30 MHz single-sideband amplifier)

TEST CONDITIONS
DC Power DC Collector LIMITS
CHARACTERISTIC SYMBOL | Collector | Qutput | Frequency Bias UNITS
Voltage-V | W(PEP) MHz CurrentmA
VeB| Vee POE f Ic Min. | Max.
RF Power Input® {See Fig. 12):
Average PIE 28 375 30 20 - | 1.88 w
Peak envelope (PEP) PiE 28 75 30 20 - | 3.75 w
Power Gain Gpg 28 75 30 20 13 dB
Collector Efficiency c 28 75 30 20 40 | — %
Magnitude of Common-Emitter, 28
Small-Signal, Short-Circuit, I hse l (Vce) 50 1A 2 | -
Forward-Current Transfer Ratio
Intermodulation Distortion IMD 28 75 30 20 - |-30 dB
Collector-to-Base Capacitance Cobo (30 1 — | 2560 pF

* In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF-7.

220



File No. 484

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE {vpg)*28 v i

CASE TEMPERATURE (Tc):25°C

IMD 2 3048 g

OUTPUT POWER (Pogl—W (PEP)

10 15 20
FREQUENCY (t)— MHz

Fig. 1 — Typical output power vs. frequency.

92¢S-17692

2N6093
INPUT POWER (PTg)=2.7 W(PEP) ~*
CASE TEMPERATURE (T)#25°C -
80| FREQUENCIES {11230 Myz, b

e 30.001 MHz +
T |m023048 : *
a 1T 1 -
= smas T T i ! £
l e e AaaE e 1 >
S o +H 1881 3
& - i IUE BE 91 b}
- - (%3
« 1 e N
H ; HH &
g asEm z -:u T . x
i aus H Kfoanessasunna K-
2 2
= 1 +ar e -
g : HHHH 3

~ t

1 1 H

: T

: 1 T 11a0

22 23 24 25 26 27 28 29 X

COLLECTOR SUPPLY VOLTAGE (vcc)—V
' 92CS-17693

Fig. 2— Typical output power or collector efficiency vs.
collector supply voltage.

-] PUT POWER (Pgg} * 5O W (PEP} T
T | CHEE TemMnERATURE tTare28-C § | COLLECTOR SUPPLY VOLTAGE (Vec)*28 v,
: FREQUENCIES (t): 30 MHz, 30 001 MHz CASE TEMPERATURE (T¢)*25°C L
z COLLECTOR SUPPLY VOLTAGE (vgci*28V g FREQUENCIES (f)=30 MHz, 30001 MHz
2 SOURCE IMDs~- 45 dB ) COLLECTOR 81AS CURRENT =20 ma
: ; ;. Y ey y ;‘ SOURCE IMOD* 4545‘
& -2op 5 -2 .
o INSBNENSEE BEEE| & 3T
@ HHERES &
+++1

g -2sr T &
o T 2
g R RS R R e s §

- $0]
3 £ 52 Ve nmuEE BRES: a

z
= 3 e o
g stHA. CRRER R 5
5 PR 3
. . e +
§'4°»..; T BN v g
& EeBE B8O T “
T ! 1T
& _oo R 1 HHH ! GEBAEERaaISESIR0AE!
o © 20 30 4 %0 60 70 80 50 60 70 80
COLLECTOR BIAS CURRENT— mA QUTPUT POWER (Pog)— W (PEP)
92¢S-17694 92¢S-1769%

Fig. 3—Typical IMD vs. collector bias current.

COLLECTOR SUPPLY VOLTAGE (Vccl'ZB v
SOURCE 1MD - 45 d8
@ FREQUENCIES { TWO- TONE )= 30 MHz, 30-001 MH2
° COLLECTOR QUIESCENT CURRENT (L¢)+20 mA
g oo | 0 3 e
o o33 Jessssesesss
2 = sesssssent i aaede 138s
1 %0p 2z -IO T
s |2
s |8
r
5 eof 4
K
3 | g
w 70
£ g
L
3 W
sof z
i
50 -50 [HTHI i :

40 60 80
CASE TEMPERATURE (Te )= °C

100 120

9255 - 36

TIR

Fig. 5—Typical RF power output and intermodulation

distortion vs. case temperature.

Fig. 4— Typical IMD vs. output power (PEP).

10
< | |
|
) [ ]
2 |
=
z \
&
¥
x ]
=1
o o}—
= HOT -SPOT
S 6f— TEMPERATURE
I (T,g)*200°C
w al— t— +
2 NOTE
8 T,s 1S DETERMINED 8Y USE OF VeeQ IMAX)
2—  INFRARED SCANNING TECHNIQUES | E301Y
ol | |
T
| : ¢ 8ty 100
COLLECTOR-TO-EMITTER VOLTAGE (vgg)— vV
92¢S-15764R!
Fig. 6 — Safe area for dc operation.
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2N6093 File No. 484

DESIGN DATA

|COLLECTOR SUPPLY VOLTAGE (vccn-zav 3 isads COLLECTOR SUPPLY VOLTAGE (VcC)*28V [
CASE TEMPERATURE {Tc)4 25 jsssaset CASE TEMPERATURE (Tc)=25°C
@ OUTPUT POWER (Po‘l' 5w (PEP) i 2iilList: ST OUTPUT POWER (Pog) =75 W (PEP)
| 10! IM0 230 d8 N 500 SN IMO 230 d8 i~
) : : 3 pas T eass ¥
I8 gos o | ag . 3 a
; T HES | ; gv }x‘m EQ
s seaee - -~ crerrrer "
g o =400 ) ,,7 4 2 97
H w W &=
5 2 ReL : g e 5 = 35
g b PN T o & LV ssesics: ) s
sHETHE : £ 3 g
* e {4 e
b= T N7 H 9 ._g H g
3 53331 - ase: 3 % o a3ots g
- : sdpsaeiiis o s s zd
7 - = - ‘!
8 : 2 3= B H 2
- % - o
o w
4
8 3 = ]
3 € |
-~
s 3t S :
HHE ; HEEHH % :
[ s 10 Is 20 25 30 o s 0 15 20 25 30
FREQUENCY {f)—MHz 92C5-17696 FREQUENCY (f)—MHz 92€5-17697
Fig. 7 — Typical large-signal parallel collector load resistance Fig. 8— Typical large-signal series input impedance
and parallel output capacitance vs. frequency. {Rin 1 | Xin) vs. frequency.
' $ i i1 + + ) | 1T
sem 188 B THETT 1 I
11 11 t t
,l ‘f.h—
- t + .
a2 T
& HH T T
=
a Bae ne
& oo il 1
S 1 180 T
g,
781 117 1 I
S 3 2580 2s asasssEs TN Bt ¥
i Mt wuaEREE: N I
E o HHES
Pl i==sssasssese; 1
Fi 3t 3
= as { T 4 .
i »
I = T
p. IS $
o FHERE N\ i
-0 -0 0 0 W 10 20 20 300
CASE TEMPERATURE (Tc)—oC
9258.3673R1
Fig. 9— RF dissipation derating.
-
[ CASE TEMPERATURE {T¢) 225°C T 1 1 f 11 100 COL%ECTOR . TO-EMITTER VDLTAGE Veg) * 6V +F T+
a c 1 11t CASE TEMPERATURE (T¢) « |-
| | FREQUENCY 1) <1 Mnz s ‘ [ _L ———
oot T ' I
° + : a8s _
< HH ssesanaanaassienss . b e e s e ]
F 1 8 + 111 | ‘ v 1
2 . : R / —+—+ T 11
- 0 i
éwc HFH i E B “L':ﬁt.l, —
S NS 1 : 58 ‘.;; ‘ -+ 4 4
s |0 e g . b
° t t g 0 ir—»_{,- 4
=] 1 1 3 e 3 - - —
o 200 H o : - 3 1 ;__’lii,_
o B S 1 - 8 1} —— -1 - —
b ssEsaas finne® H1H 0.0 || R |
S HE 2 + ‘ S
é : T jssesnnagsns: f"" L L T 1T T
oottt T HHH 2f - -+ +
5 0 15 20 25 30 35 40 45 50 0.001 L L
COLLECTOR-TO- BASE VOLTAGE {vegl—v 0.3 0. 0.7 0.9 [N 1 s .7
92C5-17698 BASE-TO-EMITTER VOL TAGE (Vgg)—V 9268, 3675R1
Fig. 10— Typical variation of collector-to-base capacitance
vs. collector-to-base voltage. Fig. 11— Typical transfer characteristic.
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File No. 484

2N6093

APPLICATION DATA

L =500

Fan\

Vee *+28V
VEE -6V

cace PLANE b §

Q

SEATI NGl PLANE

C1.C4: 1uF, 3V, electrolytic

Ca:
C3:

32-250 pF
55-300 pF

Cs, C7: 0.0027 uF
Cg: 100 uF, 3 V, electrolytic

Cg:
Cg:

1000 pF feedthrough
0.3uF,50 V

Cyp: 170-780 pF
Cq1: 80-480 pF
L9: 3turns No.14 wire, % in. 1.D. % in. long
Lg: 3turns No.10 wire, % in. 1.D. 3/8 in. long

L3: 3% turns No.10 wire, 5/8 in. 1.D. % in. long

9285-3676R2

Ry, Rg: 51090
Rg, Rs: 2kfl

330

10002

200 @

Ry: 390

Rg: 50 Q

Rip: 24k Q

Ryq: 10082

Ry 1.5k

RFC: Ferroxcube No.VK200-01-38, or equivalent
All resistors % watt

R3:
Rg:

Rg:

Fig. 12—30-MHz linear rf amplifier with temperature compensation.

INOEX
\

40

f—e2 _’! +esje

Ny

92CS - ISTE5RI

NOTE 4

W "

TERMINAL CONNECTIONS

DIMENSIONAL OUTLINE
e EoH INCHES MILLIMETERS | oo
MIN. | MAX. | MIN. | MAX.
A 0295 | 0325 | 750 | 8.25 -
89 0135 | 0150 | 343 3.81 S
B2 | 0235 | 020 | 597 | 635 =
. T 83 0.055 | 0065 | 1.40 | 165 5
% € b 0.020 | 0025 | 0508 0635 4Pins
| 40 0650 | 0680 [ 1651 | 17.27 -
r \ E 0.360 | 0.380 9.15 9.65 -
; e 0111 | 013 282 | 3.32 1
v el 0.213 ' 0.233 542 | 591 1
] ¢b L u.naI 0.133 290 | 337 -
oM 0.220 | 0.249 5.59 6.23 -
N 0.420 0460 | 1067 | 11.68 -
Ny - | 0.090 - | 228 -
Jl a - | 0o - 0038 | -
ow - 1 = b 2

1. The pin center-to-center dimensions are measured at the gage plane.

2.% in. 28 UNF 2A (Mod). Applied torque not to exceed 12 inch-
pounds.

3. This device may be operated in any position.

4, Seating plate to be fiat within 0,003 inches.

5. Typical 4 places.

WARNING: The body of this device contains beryllium
oxide. Do not crush, grind, or abrade that portion
because the dust resulting from such action may be
hazardous if inhaled. Disposal should be by burial.

Pin. No.1—Emitter & Diode Cathode

Pin. No.2~Collector
Pin. No.3—Base

Pin. No.4—Diode Anode
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File No. 504

NG/

Solid State
Division

RF Power Transistors

2N6104
2N6105

)

2N6105 R
JEDEC TO-216AA

H1675

Features:

2N6104 i
RCA HF-32

RCA types 2N6104 and 2N6105® are expitaxial silicon n-p-n
planar transistors with overlay muitiple-emitter-site con-
struction and emitter-ballasting resistors. These transistors
are intended for use in large-signal high-power cw and pulsed
amplifiers in vhf/uhf communications equipment,

MAXIMUM RATINGS, Absolute-Maximum Values:
* COLLECTOR-TO-EMITTER VOLTAGE:

Withbaseopen ..........cciiiiiiieiiennnnnnns.
* COLLECTOR-TO-BASEVOLTAGE .........cc.ovuun..

At case temperatures up to 75° C
At case temperatures above 75° C
* TEMPERATURE RANGE:

Storage & Operating (Junction) ....................

* CASE TEMPERATURE (During soldering):
For 10 s max.

30-W 400-MHz Broadband
Emitter-Ballasted Silicon
N-P-N Overlay Transistors

~ = 5-dB gain {min.) at 400 MHz with 30 watts (min.} output
= Emitter-ballasting resistors

® Broadband performance (225-400 MHz)

- ®  Low-inductance ceramic-metal hermetic package

® Radial leads for microstripline circuits

= & All electrodes isolated from the stud (2N6105)

® Flange is emitter lead (2N6104)

The ceramic-metal hermetic packages have low parasitic in-
ductances, and are ideally suited for use in microstripline
and lumped-constant broadband and narrow-band amplifiers.

® Formerly RCA Dev. Nos, TA7707 and TA7706, respectively.

.................... Vceo 30 \
.................... Veeo 65 V'
.................... VEBO 4 V'
.................... e 45 A
.................... Pt

.................... 36 w

Derate linearlv at 0.288 W/°C

- 65 to +200 oC

230 oC

* In accordance with JEDEC registration data format JS-6 RDF-3/J5-9 RDF-7.
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File No. 504

ELECTRICAL CHARACTERISTICS, at Case Temperature To) = 25°C unless otherwise specified

2N6104, 2N6105

STATIC
TEST CONDITIONS
DC DC
CHARACTERISTIC SYM8OL Voltage Current LIMITS UNITS
v mA
VCE V8E 13 Ic | MIN.| MAX.
Collector-to-Emitter Cutoff Current:
8ase connected to emitter, Tc=550C ICES 30 0 - 10 mA
Collector-to-Emitter 8reakdown
Voltage:
With base connected to emitter V(8R)CES 0 008 65| —
Y
With base open V{(BR)CEQ 20| 30| -
Emitter-to-Base Breakdown Voltage V(BR)EBO 5 0 4] — \
Thermal Resistance (Junction-to-Case) Rguc 3.5 oC/W
8Puised through a 256-mH inductor; duty factor = 50%.
DYNAMIC
TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL DC Collector | Input Power | Output Power | Freq Y UNITS
Supply {(VcC)-V (PyE)-W (POE)-W (f)—MHz | Min. | Max.
Output Power (See Fig. 10} POE 28 9.5 400 30 - W
Overdrive Test (See Fig. 10)| POEOQ 28 ~ 120 400 34 =
Power Gain GPE 28 30 400 5 - d8
Collector Efficiency nc 28 9.5 400 65 - %
Collector-to-8ase Output
Capacitance Cobo 30 (VcB) 1 - 35 pF
'In accordance with JEDEC registration data format JS-6 RDF-3/J5-9 RDF-7.
TYPICAL APPLICATION INFORMATION
CIRCUIT COLLECTOR SUPPLY [OUTPUT POWER | INPUT POWER Eg;hj:;gs FIG.
VOLTAGE (Vcc)-V (POE)—W (PIg}—W { NO.
nc) - %
225-400 MHz (2N6105)* 28 30 5-75 69 — 77 13
Broadband Amplifier 20 20 5-7 70 - 82 13
400 MHz (2N6104-5)
Narrow-Band Amplifier = 3 95 ’8 10
A
225-400 MHz (2N6105) 28 60 11.5-18 72 -84 16
Push-Pull Amplifier

A Similar performance can be obtained with the 2N6104.

RCA Application Notes
AN-4421
Power Transistors.’’

AN-6010
Transistors.’

16— and 25—Watt Broadband Power Amplifiers Using RCA—2N5918, 2N5919, and TA7706 UHF/Microwave

Characteristics and 8roadband (225-10-400-MHz) Applicattons of the RCA-2N6104 and 2N6105 UHF Power
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2N6104, 2N6105 File No. 504

COLLECTOR SUPPLY VOLTAGE (Vg)=28 V |1: COLLECTOR SUPPLY VOLTAGE (Vgc)*28 V
CASE TEMPERATURE (T¢)=25°C CASE TEMPERATURE {T¢)=25°C
: 90
3Eiiiasistenss natetesss fasaanes E
SRR T = 80 |
1 0 &
s >
ES £ t o 3
l @ w
o & TR 5o 2
& z &
> a a0 W
w < S
2 2 50 B
- 3 3
g 8 BHE e
5 i 8
$ $
Seiiiiatiiis :
L
200 300 400 500 600 700 o 1 2 3 4 5 6 e 9 10 I 12
FREQUENCY () — MH2 INPUT POWER (Pjg)—W
92C$-18052 92¢5-18083
Fig. 1—-Typicel output power vs. frequen- Fig. 2—Typical output power and col-
cy for both types. lector efficiency vs. input power
for both types.
FREQUENCY (f)s 400 MHz I R COLLECTOR SUPPLY VOLTAGE [Vl = 28V e Beas:
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File No. 504 2N6104, 2N6105

1 H
S [T FREQUENCY {f)=| MHz ” COLLECTOR SUPPLY VOLTAGE (Vgc)s28 vF 1 1
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€} .Cq.Cp =1000 oF CHip, ATC- 100" NOTE: POINTS OF APPLICATION FOR C, AND Cy ARE __j 023« PRODUCED BY REMOVING UPPER LATER
€2.Ca=1-20 oF AIR VARIABLE, JOMANSON l": SHOWN ON THE INPUT AND WT’U' STRIPS 6 33} OF DOUBLE —CLAD TEFLON BOARD,
C3=15 oF SILVER wMICA 1N THE DRAWING AT RIGHT | P} 102 V32 IN THICK, (842 6), O EQUIVALENT
g1 uF ELECTROLYTIC
Lr—0 1 uH R CHONE JOMANSON MANUFACTURING CONS. BOONTON, N J OT0O% oo DIMENSIONS IN PARENTHESES ARE
AMERICAN TECHNICAL CERAMICS MUNTINGTON STATION, N.¥ 11746 WILLIMETERS

-850 v w

®- OR €OUIVALENT pecs- e

Fig. 10—400-MHz amplifiar tast circuit for measurement of output power for both types.
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s, COLLECTOR SUPPLY VOLTAGE (Vcc) =28V .Zj‘ & } OUTPUT POWER (Pog) 20 W 4
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FREQUENCY {t )—MHz FREQUENCY (f )—MHz
92CS-18058 92CS-18059
Fig. 11—Typical performance of a 225-400- Fig. 12—Typical performance of a 225-400-
MHz amplifier using RCA 2N6105 MHz amplifier using RCA 2N6105
in circuit of Fig. 13, at Voo = 28 V. in circuit of Fig. 13, at Ve = 20 V.

92¢5-18060
C1: 8.2 pF chip, Allen-Bradiey® C13: 0.8-10 pF variable air, Johanson No.3957¢
C2: 18 pF silver mica Ly: 2 turns, 5/32in. (3.968 mm) 1.D. coll
C3: 33 pF chip, Allen-Bradley® Lg: 17/32in. {13.49 mm) long wire
Ca: 47 pF chip, Allen-Bradley® L3: RFC, 0.1 uH, Nytronics®
Cs: 68 pF chip, ATC-100* Lg: 6/32in. (3.968 mm) long transistor base lead
Cg: 62 pF chip, ATC-100* Ls, Ly: 13/16 in. (20.638 mm} long wire
C7: 1 uF electrolytic Lg: 9/16 in. (14.287 mm} long wire
Cg: 1000 pF feedthrough Lg: 7/8in. (22.225 mm) long wire
Cg, C12: 1000 pF chip, Allen-Bradiey® R1:5.0 2, 1/4W
C10: 22 oF chip, Allen-Bradley® All wire is No.20 AWG

C11: 6.9 pF chip, Allen-Bradley®
®Or equivalent.

Fig. 13—225-400-MHz amplifier using RCA 2N6105.

Fig. 14—Photograph of 225-400-MHz amplifier.

228



File No. 504 2N6104, 2N6105

28 vDC
Cy
3 Ca
@ A L2 ;
b &
= ; (—
g g Cs
§ ° s s
g ] =
8 1T 1T . w A <= T2
‘; A P a x g?_ o d <
o FrrEr e 5 —
e Ranaasaaaaaasaan g = fa ce L 2
COLLECTOR SUPPLY VOLTAGE (Vgg)=28 V g‘
QUTPUT POWER (POE) = 60 W =
CASE TEMPERATURE (T¢)=25°C [T~ L3
HHH x = -
P R R = =
na 4 - Cq il
: c I "7
3 a - =
T T e 1 = 28 v
22% 2% 275 300 325 350 378 400 92C3$-20379
FREQUENCY (1) - MHz
92cs- 20378 c, = 2 — 18 pF, Amperex HTIOMA/218°
c = 56-pF chip, ATC-100°®
Fig.15—Typical performance of a 225-400- c§c4
MKz push-pull amplifier using two C5.Cg = 1000-pF chip, Allen-Bradley type®

RCA 2N6105's in circuit of Fig.16. 07'08 = 1000 pF, feedthrough

Ly = 0.18 uH RFC, Nytronics.type®

Ly.Lz = No.20 wire, 0.75 in{19.05 mmlong

T = coaxial line, Zg = 2552, 3.75 in.
(95.25 mm) long

Ty = coaxial line, Zg =2502,450 in.

(114.30 mm) long

®or equivalent

Fig. 16—225-t0-400-MHz push-pull amplifier using two RCA 2N6105'.

Fig. 17—Photograph of 225-400-MHz push-pull amplifier
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DIMENSIONAL OUTLINE FOR 2N6104

RCA HF-32
-—I b e
TERMINAL No.4 2
Lt L
TERMINAL No.|
¥ T
- - E
|
" -
TERMINAL No.2 —] TERMINAL No SX
L~ L
_\N l
1
|
o a - b "—

la—
el o
ba— O

* 4
Ll T 1 T
oLl | i
1 1 1 i T
1 s:nms/ I= Iy — y
PLANE | . A
92c8-19627
SYMBOL INCHES MILlMETERSJ NOTES
win. | max. [ min. | max. |

A 0160 | 0210 | 407 | 533 [

b 0.135 | 0.145 | 3.429 | 3683

by | 0006 | 0.105 | 2413 | 2667

¢ 0.004 | 0.010 { 0002 | 0254 | 1

e | 0306 | 0320 | 775 | 82

] 0276 | 0300 | 690 | 762

£y | 0087 | 0.067 | 1448 | 1201

L 0ass | 050 | 1158 | 1206

@ | oms | 0125 | 2021 | 3478

Q 0085 | 0.105 | 216 | 268

a, = = =& 2

a 0500 | 0610 | 14.99| 1549

R 0115 | 0125 | 2921 | 3.175

NOTES:

1. TYPICAL TWO LEADS.
2.BODY CONTOUR OPTIONAL WITHIN Q4.4 O,

TERMINAL CONNECTIONS

2N6104: 2N6105:
Flange {Terminals 1,3) — Emitter

Terminal 2 — Base

Terminals 1,3 — Emitter
Terminal 2 — Base

Terminal 4 — Collector Terminal 4 — Collector

WARNING: The ceramic heat-sink portions of these
devices contain beryllium oxide. Do not crush, grid or
abrade these portions because the dust resulting from
such action may be hazardous if inhaled. Disposal
should be by burial.
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DIMENSIONAL OUTLINE FOR 2N6105
JEDEC TO-216

YERMINA&
Na.l

TERMINAL _
No.2 |
. S |
1 g
- - —r i B Fu
¥ p— e - =t |
9 @ ! c
4 SEATING PLANE | i _*
‘M—/— - T
N
PW- e t——3
et M % N
l L;I;‘—REF =2
| REF. § .
[ ] | Ay [[3a .
SECTION A-A #0y- z
E— oy
9255-3763R4
INCHES MILLIMETERS
SYMBDL c NODTES

MIN. | MAX. MIN. | MAX.
A 0.150 | 0.230 | 3.81 5.84 -
b 0.195 0.205 | 4.953 | 5.207 =
by 0.135 0.145 3429 | 3683 =
[7] 0.095 | 0.105 2413 | 2.667 -
[ 0.004 | 0.010 0.102 | 0.254 3
oD 0.305 0.320 7.75 8.12 S

1

5

oDy | 0110 | 0130 | 280 | 330
€ | 0275 | 0300 699 | 762
L [o0265 | 0200 674 | 736 =
L, | 0455 [ 0s10 [1156 [12.95 =
M | 0053 | coes | 135 | 182 =

oM | 0120 | 0163 | 3.05 | 4.4 =
N | 0425 | 0.470 [10.80 [11.93 =
Ny - | o078 - {198 4
Nz | 0110 | 0150 | 280 | 3.81 =
a |[o0120 | 0170 | 305 | 431 =
Q; | 0025 | 0.045 | 064 | 118 =
Q, - - s = 5

oW - - - - 2

Mithimetes dimensions sre derived from original inch dimensions

NDTES:

1.0.053- 0.084 INCH {1.35 - 1.62 mm) WRENCH FLAT.

2. PITCH DIA. DF 832 UNC-2A CDATED THREADS (REF:
UNITED SCREW THREADS ANS B1.1 - 1960). THE APPLIED
TORQUE SHDULD NDT EXCEED S IN..LBS. CLAMPING
FDRCES MUST BE APPLIED DNLY TD THE FLAT SUR-
FACES DF THE STUD.

3. TYPICAL FDR ALL LEADS.

4. LENGTH DF INCOMPLETE DR UNDERCUT THREADS DF
oW.

5. BODY CONTDUR OPTIDNAL WITHIN Qp, 0D, AND E.
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NG

Solid State
Division

RF Power Transistors

2N6265

Features:

RCA HF-28 PACKAGE 1712

RCA — 2N6265® is an epitaxial silicon n-p-n planar transistor
featuring the overlay multiple-emitter-site construction. It is
intended for solid-state equipment for microwave communi-
cations, S-band telemetry, microwave relay link, phased-array
radar, distance measuring equipment, transponder, and col-
lision avoidance systems.

MAXIMUM RATINGS, Absolute-Maximum Values:

“COLLECTOR-TO-BASEVOLTAGE . . .. ...........

*COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance

(RBE})=1082 ... ... ... ... . ..

“TRANSISTOR DISSIPATION:

At case temperature upto 75°C . . ... ... ... ... ..
At case temperature above 75°C . . . ... .. ... .....

*TEMPERATURE RANGE:

Storage and operating (Junction) . . .............

*CASE TEMPERATURE (during soidering)
For 10 s max.

2-W, 2-GHz,Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

® VSWR capability of o:1 at2 GHz

® 2-W output with 8.2-dB gain (min.) at 2 GHz

= 3-W output with 12-dB gain (typ.) at 1 GHz

® Ceramic-metal hermetic stripline package with low inductance
and low parasitic capacitances

® For microstripline and lumped ircuit ap p!

The ceramic-metal stripline package of the 2N6265 features
low parasitic capacitances and inductances which provide for
stable operation in the common-base amplifier configuration.
Ideal as a driver for the 2N6266 or 2N6267, this transistor
can also be used in large-signal applications in microstripline,
stripline, and lumped-constant circuits.

.Formerly RCA Dev. No. TA7993.

......... vcBo 50 Vv

......... VCER 50 v

......... VEBO 3.5 \)

......... Ic 0.275 A
PT

6.25 w

Derate linearly at 0.05 W/°C

-65 to +200 °Cc

230 °c

*In accordance with JEDEC registration data format JS-6 RDF-3/J5-9 RDF-7.
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2N6265

ELECTRICAL CHARACTERISTICS, at Case Temperature (TC) = 25°C unless otherwise specified

STATIC
TEST CONDITIONS
DC COLLECTOR DC CURRENT
CHARACTERISTIC SYMBOL | OR BASE VOLTAGE (mA) LIMITS UNITS
(V)
Vee VBE I3 s Ic | MIN. MAX.
¢ Collector-Cutoff Current 45 [} — 2
] IcES mA
AtTo=55C 40 [+] - 2
Collector-to-Base Breakdown Voitage V(BRICBO 0 5| 50 - v
. E mitter-to-Base Breakdown Voltage V(BRIEBO 0.1 0| 35 = v
. Coll to-Emitter Breakd Voltage
\% 10 | 50 - v
external base-to-emitter resistance Rgg =100 (BRICER
Collector-to-Emitter Saturation Voltage Veglsatl 10 100 - 1 v
Thermal Resistance: (Junction-to-Flange} RoJr - 20 °cw
DYNAMIC
POWER POWER SUPPLY FREQUENCY LIMITS
CHARACTERISTIC SYMBOL INPUT OUTPUT VOLTAGE f) UNITS
PigW) Pog(W) VeeV) GHz MIN. MAX.
Power Output (See Figs.5&12) POB 0.3 28 2 2 - w
*| Power Gain Gpg 0.3 2.0 28 2 8.2 - dB
» Coliector Efficiency nc 0.3 2.0 28 2 33 - %
*| Collector-to-Base Capacitance Cobo 30(VCB) 1 MHz - 5 pF
*In accordance with JEDEC registration data format JS-6 RDF-3/JS-9 RDF.7,
TYPICAL APPLICATION INFORMATION
DC COLLECTOR INPUT POWER OUTPUT POWER
CIRCUIT AND FREQUENCY SUPPLY VOLTAGE
(Pygl-W (Pogl—W
Vee)-v
Microstripline 2-GHz Amplifier (Fig. 12) 28 0.30 2.1
Lumped Constant 1-GHz Amplifier (Fig. 10) 28 0.15 3.2

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vcc)r28YV
CASE TEMPERATURE (Tc)n 25°C

OUTPUT POWER (Pogl—W

I 1.2 .4 16

FREQUENCY (t)—GHz

1.8 2 22
92CS-1763¢

Fig. 1-Typical output power vs. frequency for common-base
amplifier in the test set-up of Fig. 5.
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COLLECTOR SUPPLY YOLTAG!
FREQUENCY (f}=2 GHz
CASE TEMPERATURE (Tg)= 25°C

{Vcci=28Y T T
-

I3
1=

COLLECTOR EFFICIENCY (qc)— %

OUTPUT POWER (Bogl — W

.1 0.2 03
INPUT POWER (Prgl— W

T
}‘L. [
e
T

o111
13T
4 4

|

i
{471
171
111
1113
17
17
137

-

11717
73
o

92C5-17632

Fig. 2—Typical 2-GHz output power and collector efficiency
vs. input power in the test set-up of Fig. 5.
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PERFORMANCE DATA (cont'd)

COLLECTOR SUPPLY VOLTAGE {Vccl=28 V
INPUT POWER (Pig)=0.3 W 1
3 FREQUENCY {t)s 2 GHz +

FREQUENCY (f}+2GH; t
INPUT POWER (P|g)+0.3W [
3 CASE TEMPERATURE (T¢)s25°C

|S RS
H

POWER OUTPUT (Pogl—W

COLLECTOR EFFICIENCY (ncl—"%
OUTPUT POWER (Ppgl—W
41
+
COLLECTOR EFFICIENCY lqcl—'lu

N e aaan:

)@ EEE I EEEEEENIE NG RN NS N S
Sesnssssssssssszaaasssssssmasanss Y

16 18 20 2 24 26 28 30
CASE TEMPERATURE {T¢)—°C COLLECTOR—SUPPLY VOLTAGE (Vocl—V
92CS-I17633R! 92CS-17634RI

Fig. 3—Typical output power and collector efficiency at  Fig. 4—Typical 2-GHz output power and collector efficiency

2-GHz vs. case temperature in the test setup of vs. supply voltage in the test set-up of Fig. 5.
Fig. 5.
POWER vee
SOURCE
H VARIABLE REFLECT- TEST CALORI-
ATTEN. OMETER CIRCUIT METER

DOUBLE STUB TUNER
MICROLAB S2-O5N OR

EQUIVALENT 920517659

Fig. 5—Block diagram of test set-up for measurement of
performance from 1- or 2-GHz common-base ampli-

fier.
1000 JRE (Te) = — 1 1 1
| CASE TEMPERATURE (Tc) - 100°C_ | 1 | 1
6 —+ ——— — +—
| NOTE: Tys 1S DETERMINED BY USE DF
| | INFRARED SCANNING TECHNIQUES
. it e p—
Ic (WAX) CONTINUOUS |
7 : HOT-SPOT
| | o TEMPERATURE
o ! (Ty5)e 200 °C
= 10 | { [ |
-
z
&
& 100 1 t - 1
S |
NG L <
o
- 1 4 - 4+
G el f +
-
§ at + + - .
2} 1 + ) N — -
| 5 ,
U SR S T A S
1 H 4 6 810 20 B a0 60 80100

COLLECTOR.TO-EMITTER VOLTAGE (Vcg) - V
92CS - 19858

Fig. 6—-Maximum operating area for forward-bias operation.
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DESIGN DATA

COLLECTOR SUPPLY VOLTAGE (Vec) =28V ¢
CASE TEMPERATURE (Tg) =25°C
WTP‘UT POWER = SAT

CASE TEMPERATURE (Tc )= 25°C
FREQUENCY (f) = | MHz

et

T T T

R R

w
2
2
a o
| 5
N w
— i
w @
1 o
e - IRERASa '
$ ettt <—POINT FOR Z;y | '3
= o[ series INPUT MEASUREMENT - :-
IMPEBANCE « ([T TTC \ i
-8 COLLECTOR LOAD 17771 3 T
IMPEDANCE = <‘-‘-»-< POINT FOR Z¢) R t"' Tt ii)’“
—-10 RcL*‘IiXCL . ‘i'-'ili‘ MEASUREMENT—- - o
06 0.8 | 2 La 16 18 2 22 24 1© 158 20 25 30 35 40 45
FREQUENCY (f) — GHz COLLECTOR-TO-BASE VOLTAGE (Vcg) —V
92CS- 19690 92C5-19691
Fig. 7—Typical large-signal series input impedance and large- Fig. 8—Typical collector-to-base capacitance vs. collector-
signal collector load impedance vs. frequency. to-base vol tage.

RCA
2N6265

I“_?_o

Ca

1

C3

NOTE: AMPLIFIER MADE ON
1732 IN. (0.79mm) TEFLON
-FIBERGLASS BOARD

(G 35) 0.50 0.165
‘“3’ [. o (12.70) (@)
o165 250 i
{4.19) l "L
|1In)
= 116 C1.Cq° 1000 pF CERAMIC, ATC-100, OR EQUIVALENT
b“(s'é.zzz)"{ To_ss ‘:‘34 937 T 29467 " 2y gfz’g'nuF FEEOTHROUGH
142217 |: O
INPUT . OUTPUT RFC: 5 TURNS, NO. 28 WIRE, 0.05IN.(1.27 mm)

10, 0.04 IN.(1.02mm) LONG

DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS ANO ARE DERIVED

FROM THE ORIGINAL INCH DIMENSIONS

92CS-19692

Fig. 9—Typical 1-GHz microstripline power amplifier.

APPLICATION DATA

RCA
2N6265
C? s0q

La

soq ©I L

797
4

275"
6.98)

92CS- 17641 RI

Cy,Cy: 1000 pF, ceramic, leadless
Cy,Cg:  0.35-3.5 pF, airdietectric,
Joh on 4701, or equival
03, 05: 1-10 pF, airdielectric,
Johanson 2957, or equivalent
C4: 1000 pF, feedthrough,
Alien-Bradley FASC, or equivalent
Ly, Lg: 001 in, (0.254)* thick,
0.157 in. {3.98)* wide copper strip
shaped as shown in inset drawing
Ly, L3: RF choke, 0.1uH, Nytronics Deci-Ductor, or equivalent

*Note: Dimensions in parentheses are in millimeters and are derived
from the original inch dimensions shown.

Fig. 10—Typical lumped-element circuit for 1-GHz power amplifier.
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APPLICATION DATA {(cont'd)

0.085

;E_' (2.16)

| 055 c
Ry !

Ca

= C2 a| 0350 | 8.89
NOTE: LINE MADE ON 1/32 IN. 8 | 0300 7.62
l, mm - = -4 -
FIBERGLASS BOARD €| o750 | 191
O o[ 0275 | €98
€),C3: 0.35-3.5pF, AIR-DIELECTRIC, tVcC €| 0180 | 457
JOHANSON 4701, OR EQUIVALENT F| o100 | 254
= C2: 1000pF,FEEDTHROUGH, ALLEN BRADLEY G| 0400 | 10.16
+Vee 926519693 FASC,OR EQUIVALENT
: MICROSTRIPLINE, 20Z. COPPER -CLAD
Cy,C3: FILTERCON, ALLEN-BRADLEY L, 10IN (25.4mm) SECTION Lt .
SMFB-Al, OR EQUIVALENT MINIATURE SO CABLE 1732 IN. {0.8)" TEFLON-FIBERGLASS 92€5-19694
C2' 03-3.5 pF, JOHANSON 4700,  RFC.3 TURNS, NO 32 WIRE 00625 Lp.Lg: RF CHOKE, 4 TURNS
OR EQUIVALENT IN {158mm) 1D, 0.187 IN (476 NO.28 WIRE, 0.062 IN. (1.57)*
Cq' 300 pF, ATC-100, OR mm) LONG 1D, 3716 IN. (4.75)* LONG
EQUIVALENT

*NOTE: DIMENSIONS IN PARENTHESES ARE IN MILLIMETERS AND ARE DERIVED
FROM THF ORIGINAL INCH DIMENSIONS SHOWN.

Fig. 11-Typical 1.7-GHz oscillator circuit. Fig. 12—Typical circuit for 2-GHz microstripline amplifier.
-
5 \
RFC+ 1 Cs 500 0868,
¢ \ \ / outpPut w1 \
Al OR €
CIRCUIT BLock—_ €37 \ - 00 /)\ o
< . \ 162} 8\
INPUT LINE »\\ S - .
CRN
500
INPUT
N\ 0.40
¢ 2 HOLES (10.16)
\ (TO CLEAR SCREWS
\ USED TO HOLD t
S=OUTRURENE DEVICE DOWN AT [
MOUNTING FLANGE) ;
“sLot )
\
RFC A \_ STRIPLINE
C2 £ TRANSISTOR 92CS-17688Rt
0.200 .
(5.08) L~
92¢5- 19333
C,. Cg: DC-blocking capacitors Note: Dimensions in parentheses are in millimeters and are derived
Cy. 03: Feedthrough or filter capacitors from the original inch dimensions shown.
fa) Typical circuit {b) Circuit shield (Place over device and screw down to

circuit board).

NOTE: The circuit shield (b) can be made as e part of e ridge in the

circuit board (a) instead of the slot shown, end the device can be

mounted upside down in a slot in this ridge for equivalent circuit

isolation. For operation in the 2-2.4 GHz range, it is recommended

that the circuit be completely shielded to prevent losses due to circuit
dietion at these fr i

Fig. 13—Typical circuit construction.
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DIMENSIONAL OUTLINE
—————— D - —]
] e | lh-— s —ef
le—p;—+| | +fot=
-] eofe | |
| ull J, + T | ! > F e
TERMINAL
! NoASI \+ | | L | |
INOEX MARK | | [ 1
i |1y L1l

W ol

1¢p'/ :/4 ‘

TERMINAL TerminaL L
No. 4 No.2 |
P ]
— f }"Bl

TERMINAL

No.l
NOTE: EMITTER IS GOLD PLATED 92¢5-17609

INCH MILLIMETERS
SYMBOL NCHES ECIMETERS|

MIN. | MAX.| MIN. | MAX.
0225 | 0.250| 572 | 6.35
0.945 | 0.160| 369 | 4.06

A
B
By 0.165 0.180| 4.20 457
c
D

0.004 | 0010| 0.102 0.254
0.657 0.667 | 16.69 16.94

0, 0190 | 0.210| 4.83 5.33
E 0.155 | 0.165| 3.94 4.19
Ey 0.140 | 0.165 | 3.56 4.19
F 0.058 | 0.063| 1.48 172
0.235 0.265 | 5.97 6.73
op 0.090 0096 | 2.286 2438
a 0.062 0.077 | 1.58 1.95
q 0.420 0.440 | 10.67 | a7z

Oimensions in millimeters are derived from the basic
inch dimensions as shown.

TERMINAL CONNECTIONS

Terminal 1 — Emitter
Terminals 2 & 4 — Base
Terminal 3 — Collector

SOLDERING INSTRUCTIONS WARNING: The ceramic body of this device contains
When soldering the 2N6265 into a microstripline or lumped- beryllium oxide. Do not crush, grind, or abrade these
constant circuit, the collector and emitter terminals of the portions because the dust resulting from such action may
device must be pretinned in the region where soldering is to be hazardous if inhaled. Disposal should be by burial.

take place. The device should be held in a high-thermal-
resistance support for this tinning operation. A 60/40 resin-
core solder and a low-wattage (47 watts) soldering iron are
suggested for the pretinning operation. The case temperature
should not exceed 230°C for a maximum of 10 seconds
during tinning and subsequent soldering operations.
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m@l)]__l RF Power Transistors

Solid State
Division

2N6266

5-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers,
Microwave Fundamental-Frequency
Oscillators and Frequency Multipliers

Features

®  Emitter-ballasting resistors

B VSWR capability of - :1 at 2 GHz

® 5 W output with 7 dB gain (min.) at 2 GHz

8 13.5 W output with 11 dB gain (typ.) at 1 GHz

® Ceramic-metal hermetic stripline package with low inductance and
low parasitic capacitances

H1712

RCA — 2N6266° is an epitaxial silicon n-p-n planar tran- 8 Stable common-base operation
sistor featuring the overlay multiple-emitter-site construction 8 For microstripline, stripline, and lumped-constant
and emitter-ballasting resistors. It is intended for solid-state circuit applications

equipment for microwave communications, S-band telem-
etry, microwave relay link, phased-array radar, distance-
measuring equipment, transponder, and collision-avoidance stable operation in the common-base configuration. The use
systems. The device can be used in large-signal cw or pulsed of emitter-ballasting resistors and the low-thermal-resistance
applications over the range of 0.5 GHz to 2.4 GHz in package provide ruggedness and reliability.

stripline, microstripline, or lumped-constant circuits.

*Formerly RCA Dev.No. TA7994,
The ceramic-metal stripline package of the 2N6266 features

low parasitic capacitances and inductances which provide for

MAXIMUM RATINGS, Absolute-Maximum Values:

* COLLECTOR-TO-BASEVOLTAGE . ..............0.0uiuuin.un.. Veso 50 \
* COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance

(RBE) = 108 .. .. e VCER 50 \
* EMITTER-TO-BASE VOLTAGE . .. .. ... ... . iiiiunnnnnn. . VEBO 3.5 \")
® CONTINUOUS COLLECTORCURRENT . .. .. ... ..o vvuunn... IC 1 A
* TRANSISTOR DISSIPATION: Py

Atcase temperature up to 75°C . . . .. ... .. ... 148 w

At case temperature above 75°C . . . . . .. ... ... Derate linearly at 0.118 W/°C

* TEMPERATURE RANGE:

Storage and operating (Junction) . ... .. .. ..........iui..... 65 to +200 °c
* CASE TEMPERATURE (during soldering)
FOrt0smaX. ... ..uiiiiiin et it e e 230 8C

*In accordance with JEDEC registration data format 4S-6 RDF-3/J8-9 RDF-7.

237



2N6266

ELECTRICAL CHARACTERISTICS, at Case Temperature (T¢) = 25°C, unless otherwise specified

File No. 544

STATIC
TEST CONDITIONS
DC Collector DC
CHARACTERISTIC SYMBOL or Base Current LIMITS UNITS
Voltage (V) {mA)
VCE | VBE | Ig Ig ic Min. | Max
* | Collector-Cutoff Current | 45 0 = 2 mA
=66° CES
AtTc=65"C 40 Py _ 2
Collector-to-Base Breakdown
Voltage V(BR)CBO o 5 | &0 s v
* | Emitter-to-Base Breakdown
Voltage V(BR)EBO 0.1 0 35 - A
* | Collector-to-Emitter Breakdown
Voltage
With external base-to-emitter ViBR)CER 10 50 - v
resistance (Rgg) = 102
Collector-to-Emitter Saturation
Voitage Veglisat) 20 100 - 1 \
Thermal Resistance: °
{Junction-to-F lange) RoF - 8.5 2
DYNAMIC
TEST CONDITIONS
CHARACTERISTIC SYMBOL Frequency Rloledll Al LIMITS UNITS
() — GHz Supply Voltage
(Vee) -V Min. | Max.
Output Power, Pjg = 1W P 2 28 5 _ W
{See Figs. 78 11) Gl
Power Gain, Pog = 5W Gpg 2 28 7 = d8
Collector Efficiency, Pog = 5 W nc 2 28 33 - %
Collector-to-Base Capacitance — -
Veg =30V Cobo 1 MHz 10 pF
*In accordance with JEDEC registration data format {JS-6 RDF-3/JS-9 RDF-7)
TYPICAL APPLICATION INFORMATION
DC Collector
Input P Output Powe
CIRCUIT & FREQUENCY See Fig. | Supply Voltage | oot FOWer | B put Fomer
(Pigl =W | (Pog}—-W
(Ve -V
Microstripline
1-GHz Amplifier 10 28 1 135
Microstripline
2—GHz Amplifier " e ! 6
Microstripline {Broadband) Pulsed Power:
1.2—-1.4-GHz Amplifier Puise Duration = 1.3 ms 12 28 1 12
Duty Factor = 30%
Microstripline
1.7-1.8-GHz Tunable Oscillator 13 28 - 3
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2N6266

PERFORMANCE DATA

14 1 COLLECTOR SUPPLY VOLTAGE (Vcc)=28 v COLLECTOR SUPPLY VOLTAGE (vecls2B8v i1 T
1 CASE TENPERATURE (T, . CASE TEMPERATURE [Tc }=25°C T
5 R e Y hot FREQUENCY (f)e 2 GHz !
L 1 m 1T T1 T T 1 1
o f s + : I8t e 1 ) 4
< s I X T = FER R ! ! HH
= L I T
ok 2588 : b © . e 1888 2
g HHT 1 H T 2 3 SEanEEEES! HE '
s SN T x 8 1 g ++160 U
« b - T u = I ® e K
g ﬁp’ 1 J" o 8 - T + . -
3 1 T FRiL r T S N T T T I %
& 6 1 inn u %y . g I 1 I8 1 Hso 2
TR e N r - 1 &
5 HH+ 0o RN p DN 8 S T 1 iSEIESASEN 3
a2 ey I SE EEaaE Saaas aedir D~ 4 & -+ 3 e
i XD TIND IS - suaEn -
2 o 2 a4 T 40 &
o t t L + -+ hd + bt
INSEESNEE B X e ¥ 3
INGE REEEE SRS 1958 80 TN .. IS : ]
2 l bl ¢ : 2 -l 1 30 o
2T IR RERSRa o T i"ﬁ: IS SR R R T w
INESHSENNE BNEE BE 31 1 IEEEESESE UEEEE b 3
o + 4 e R R EREDE B S 20 ©
08 10 12 14 16 .8 20 22 24 26 o o5 10 15 20 25 30 35
FREQUENCY (1)—GHz INPUT POWER {Prg— W
92CS-17643 92CS-17644
Fig. 1-Typical output power vs. frequency in test set-up of Fig. 2—Typical output power or collector efficiency vs. input
Fig. 7. power at 2 GHz in test set-up of Fig. 7.
—
| COLLECTOR SUPPLY VOLTAGE (vec)=28 v [11TT1111 s - CASE TEMPERATURE (T¢)+23°C IgnuEREaEEEannE Sanns
| CASE TEMPERATURE {Tc}s 25°C T - FREQUENCY (f)= 2 GHz i i HERES
161 FREQUENCY (1)1 GHz af=INRUT POWERIIEig] =W :
. RS 1000 S FEOE Y BB o AR A S a s a I sumns
assaa s I ISUEeESNSNISEERAERES
IaEEHNasANEpnmE ....L...,‘“. jnEsabasBEnEREE SERNERESINONEOSANENN ENEAE B
T i H T T B 1 SEEEIRmmRIIISIIIIIIIMIIES
iy ettt IS + # - —tt HHH T 188 81
& A HHEHEEH,, L 8 jiosssssaasunsnassasst nanass, #
e “EETREHS esna s L . aae: %
g INgY,,/ NG SHGEE NESEE ENE0E EERSE BOEN - 4
o BRHSE B Q & >
a0 70 5 o
e A SRR w ot z
5 e inssssoasssnacs ;| 5 s
isna 380 - 5
e H o 3 et g
o + + x s IEEES Y
Ian | IB0H NS00E B
mma: R § H o §
IBOES SESE SNSEE SRNESERSSN ISESN NSRS BN EE - TSNS NSAE NGNS REEEE IEEEEEEEED f...;soﬁ
1 1 s neua! TH ‘::; 6 Tt SSEEnEEEEEEE; .HL%.,. 111t g
JSSEESRSE RESSE BESEE BES! issasan 3 e e
AT It T 11140 L_Z.[ 1 TIIT T TTTie0 © |
) 05 0 15 16 8 20 22 24 2 28 30
INPUT POWER {P|g] —W COLLECTOR SUPPLY VOLTAGE (Vccl—V
92CS~17645 92CS-17646

Fig. 3—Typical output power or collector efficiency vs. input
power at 1 GHz in test set-up of Fig. 7.

Fig. 4—Typical output power or collector efficiency vs. col-
lector supply voltage at 2 GHz in test set-up of Fig. 7.

TT] COLLECTOR SUPPLY VOLTAGE (vccl-zsvv
1] FREQUENCY {1)=2 GHz [T
5] INPUT POWER (Pig) =1 W
easzagaaunan:
z ¢ EERaE ENE; -
1
2 Baams Sosag
f R e e a e s R anaonana saannanasasEaaE na
= 5 t T 60 |
@ R R S R R IR R R S
g SsussEsaERsEEsEsEaEaERESR ARGRE BON! [
2 4 1 T 11 1 0 5
- > ™t g
5 NS EEGES SEEES SESESSSESS SEESES6A i
o T o
D R T D B T Y [red
23 HEH S Heo
ssEzsssssssEEssSaasa; e z=S=unuess I 3
1 1 i 5
2r SESSSEEESEEES S } 4+ ..1.30 i
e e e, B
SESEEIEEEENGNEEINEDENEANNEERANRGREE RN tHeo ©
20 30 40 50 6 70 8 9 K0

BASE-FLANGE TEMPERATURE (Tgp)—°C
92CS~-17647RI

Fig. 5—Typical output power vs. case temperature at 2 GHz.

1000]  .(MAX.)CONTINUOUS

800——F——
1

sool»— —

~(T¢)= 100°C .

l CASE TEMPERATURE

l
|
|
I

»
9
o

4.

| HOT SPOT TEMPERATURE
(TJS) = 200°C

N R

NOTE: T)g IS DETERMINED BY USE
| OF INFRARED SCANNING

COLLECTOR CURRENT (I.)—mA

TECHNIQUE
| i [ 1 ]
1ol | B I I
| 2 4 6 8 o 20 4

COLLECTOR-TO-BASE VOLTAGE (VCB)_ v
92C5-17648

Fig. 6—Maximum operating area for forward-bias operation.
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2N6266

PERFORMANCE DATA (Cont'd}

POWER
SOURCE

VARIABLE

ATTEN. OMETER

REFLECT-

DOUBLE STUB TUNER
MICROLAB 52-05N OR
EQUIVALENT

Vi
b2 POWER
METER
TEST
CIRCUT
92CS 17665

Fig. 7—Block diagram of test set-up for measurement of rf

performance from
amplifier.

or 2-GHz common-base

DESIGN DATA

‘;3‘;';5‘;”“ Wiy e AR 52 2 £ 22 f « | CASE TEMPERATURE (Tc)s25°C
AUTPUT POVER (Pog)SAT, - ... HHITHI { & | FREQUENCY (1) I MHz
s L sobrr
s T
L g FHHEHHEEH
: nEasnan seamas
+10 o 2sHT !
a 11T z Janni
[ Sass! £ HOT
N OSE? :‘;" 20
8 = =3 2 BHEN
z eIt —— o
& O/« —POINT FOR 2|y wos ‘i'
& MEASUREMENT - 228
= : -
_ ’Q’r & 1o nas,
2 e HBHAH ISESE sEsaE SRR,
POINT FOR Z¢, | 5 HH Sssassasy suss!
-1 b
MEASUREMENT — TTTTTTTT7T] 4 susEausEE BRSS!
SERIES WPUT WPEDENCE i+ 1 X _ : a2 HHH s
L mcmﬁwwnwznxncsmcunxa 1889890 S [ ] AR
06 08 1 12 1 . 22 24 o 0 1 20 25 30 35 40 45
FREQUENCY (1) — v COLLECTOR-T0-8ASE VOLTAGE (Veg) —V
92CS - 19688 92CS-17649

Fig. 8~Typical large-signal series input impedance or large-
scale collector load impedance vs. frequency.

A
25001 N6266 cs

0.40
i (10.16)

0.80
“l (2032)™

0.22
== (58

(7.62)

92CS-19702
C4,Cy.Cg. Cg: 0.8-10 pF, Johanson 5202, or equivalent
03, 04: Filtercon, Allen-Bradley SMFB-A1, or equivalent
RFC: No. 32 wire, 3 turns, 0.0625 in, {1.58 mm) iD, 0.187 in.
Ryt 19 (4.76 mm) long
Dielectric material: 1/32 in. {0.79 mm) thick Teflon-fiberglass
double-clad circuit board {¢ = 2.6). Lines Xy and X are produced by
removing upper copper layer to dimensions shown,

*Note: DI i in par: are in mili s and are derived

from the original inch dimensions shown,
Fig. 10—Typical 1-GHz microstripline power amplifier
circuit.

240

Fig. 9—Typical collector-to-base capacitance vs. collector-to-
base voltage.
RCA
2N6266

79:500 C3 2z :500

Ca

Vee
| 0.35
1 (8.89)
0.33 ‘,—L
X X 0.18
I (8.38) 2 o
0.43 ] NOTE 1 | ‘
Mi0.921" |
LW 0125 of o

11 SHUNT STU8S CAN BE TRIMMED 3.
TO SHORTEN-CUT OVERALL LENGTH
TO LENGTHEN- CUT TAPER IN

STUBS AS SHOWN 92CS- 17657 Rl

2181
C4.C3.C4: 0.3-3.5 pF, Johanson 4700, or equivalent
02: Filtercon, Allen-Bradley SMFB-A 1, or equivalent
RFC: No. 32 wire, 0.4 in, (10,16 mm) long

Dielectric material: 1/32 in. {0.79 mm) thick Teflon-fiberglass
double-clad circuit board {e = 2.6). Lines X4 and X are produced by
removing upper copper layer to dimensions shown,

*Note: Dimensions in par are in s and are derived

from the original inch dimensions shown,
Fig. 11-Typical 2-GHz microstripline power amplifier
circuit.
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T
2g+800 c) 7 =508
s
;ﬁ—”—‘ S
Li E‘
C3p T e
92C8-19689

C4.C3.C4, Cg: 1000 pF ceramic, ATC-100, or equivalent
Cg: 1000 pF feedthrough
: RFC, 5 turns No. 32 wire, 0.0625 in. (1.58 mm)
1D, 0.25in. {6.35 mm) long

L3: 0.005 in. {0.127 mm) lead length (C5 lead)

L4 0.250 in. (6.35 mm) lead length (C, lead)

Ry: 0470

Z4: 0.34in. x 0.526 in. (8.63 mm x 13.34 mm)

Z5: 0.215 in. x 0.235 in. (5.46 mm x 6§97 mm)

Z3: 0075 in. x 0.4in. x 0.77 in. (1.91 mm x
10.16 mm x 19.56 mm)

Z4: 0.075in. x 0575 in. x 0.435in. (1.91 mmx
1461 mm x 11.05 mm)

Zg: 1.12in. (28.45 mm} x 0.59 in. (14.98 mm)

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (¢ = 2.6). Lines X4 and X5 are produced by
removing upper copper layer to dimensions shown.

Fig. 12—Typical 1.2—1.4-GHz broadband amplifier circuit.

Al OR C.
CIRCUIT BLOCK~_ “3™~_ \

INPUT LINE

INPUT
\
\.
-sLoT
RFC R '_ STRIPLINE
C2 £ TRANSISTOR  92¢s-17688R)
C,, Csz DC-blocking capacitors
02, 03: Feedthrough or filter capacitors

fa) Typical circuit

NOTE: The circuit shield (b) can be made as a part of a ridge in the
circuit board (a) instead of the slot shown, and the device can be
mounted upside down in a slot in this ridge for equivalent circuit
isolation. For operation in the 2-2.4-GHz range, it is recommended
that the circuit be completely shielded to prevent losses due to circuit
radiation at these frequencies.

Cq

-

+Vee
92CS- 17656 RI
) (2‘.’5'4)
N
T I~ ¥

— o8 L -
15.24)
C1, 03: Filtercon, Allen-Bradley SMFB-A1, or equivalent
02: 0.3-3.5 pF, Johanson 4700, or equivalent
C4: 300 pF, ATC-100 or equivalent
Ly: 1.0in.{25.4 mm) length section miniature 50 <1 cable, or
microstrip equivalent
RFC: 3 turns, No. 32 wire, 0.0625 in. (1.59 mm) ID,
0.187 in. (4.76 mm} long
Xg: 0.013in. (0.33 mm) thick Teflon-Kapton double-cled circuit
board (Grade PE-1243 as supplied by Budd Potychem Division,
Newark, Delaware), or equivalent,
Line X, is exponentially tapered

NOTE: Oscillator is single screw tunable 1.6 GHz to 1.8 GHz

*Note: Dimensions in parentheses are in millimeters and are derived

from the original inch dimensions shown.

Fig. 13—Typical 1.7-GHz oscillator circuit.

2 HOLES
{TO CLEAR SCREWS
USED TO HOLD
DEVICE OOWN AT
MOUNTING FLANGE)

0.200 =
(508) =

o - -

92¢S- 19333

(b) Circuit shield (Place over device and screw down to cir-
cuit board).

Fig. 14—Typical circuit construction.
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fe———0 —— —1
[ — fo—a —+f symaor | 'NCHES | MILLIMETERS |
| fe—pj —o ot MIN. | MAX.| MIN. [ MAX.
‘l--a-ﬂ ‘ cojte | J A 0225 | 0.250| 572 | 6.35
| | | ol f b B 0145 | 0.160| 369 | 4.06
- $ | " 1 8, 0165  0180| 420 | 457
No3 =] . c 0.004 | 0.010| 0.102 | 0.254
NDEx MA|RK X o 0.657 | 0.667 (1669  16.94
| AREA | | 0, 0190 | 0210 483 | 533
— t -—*- T E 0155  0.165| 394 | 419
] ) i @7 ¢ & .. €, 0140  0.165| 356 | 419
i %_ R L] F 0058 | 0.063| 148 | 172
71 1 S L 0235 | 0.265| 597 | 673
@e / | op 0090 | 0096 | 2286 @ 2438
L 0062 | 0.077| 158 | 185
AL YR q 0420 | 0.440 [10.67 | na7
|
- 'L Oimensions in millimeters are derived from the basic
— f -84 inch dimensions as shown.
LsTMlNAL

NOTE: EMITTER 1S GOLD PLATED

SOLDERING INSTRUCTIONS

When the 2N6266 is soldered into a microstripline or
lumped-constant circuit, the collector and emitter terminals
of the device must be pretinned in the region where soldering
is to take place. The device should be held in a high-thermal-

92C5-17609

TERMINAL CONNECTIONS

Terminal 1 - Emitter
Terminals 2 & 4 - Base
Terminal 3 - Collector

resistance support for this tinning operation. A 60/40 resin-
core solder and a low-wattage (47 watts) soldering iron are
suggested for the pretinning operation. The case temperature
should not exceed 230°C for a maximum of 10 seconds
during tinning and subsequent soldering operations.

WARNING: The ceramic body of this device contains
beryllium oxide. Do not crush, grind, or abrade these
portions because the dust resulting from such action may
be hazardous if inhaled. Disposal should be by burial.

242



File No. 545

IREGA

Solid State
Division

RF Power Transistors

2N6267

Features

RCA HF-28 PACKAGE

H1712

capacitances
RCA — 2N6267® is an epitaxial silicon n-p-n planar transistor
featuring the overlay multiple-emitter-site construction and
emitter-ballasting resistors. It is intended for solid-state
equipment for microwave communications, S-band
telemetry, microwave relay link, phased-array radar, dis-
tance-measuring equipment, transponder, and colli-
sion-avoidance systems. The device can be used in large-signal
cw or pulsed applications over the range of 0.5 GHz to 2.4
GHz in stripline, microstripline, or lumped-constant circuits.

MAXIMUM RATINGS, Absolute-Maximum Values:

*COLLECTOR-TO-BASE VOLTAGE

*COLLECTOR-TO-EMITTER VOLTAGE:
With external base-to-emitter resistance
(RBE) =10 Q

*TRANSISTOR DISSIPATION:

At case temperatureupto 75°C . . . . ... ... ......
At case temperature above 76°C . . . ... ..........

*TEMPERATURE RANGE:

Storage and operating (Junction) . . . .. ...........

*CASE TEMPERATURE (during soldering)
For 10's max.

10-W, 2-GHz, Emitter-Ballasted
Silicon N-P-N Overlay Transistor

For UHF/Microwave Power Amplifiers, Microwave
Fundamental-Frequency Oscillators, and Frequency Multipliers

® Emitter-ballasting resistors
10 W output with 7 dB gain {min.) at 2 GHz (28 V}
8 W output with 6 dB gain (typ.) at 2.3 GHz (28 V)
VSWR capability of 10:1 at 2 QHz

Ceramic metal hermetic stripline p

with low ind and low parasitic

® Stable common-base operation
®  For microstripline, stripline, and lumped-constant
circuit applications

The ceramic-metal stripline package of the 2N6267 features
low parasitic capacitances and inductances which afford
stable operation in the common-base configuration. The use
of emitter-ballasting resistors and the low-thermal-resistance
package provide increased ruggedness and reliability.

®Formerly RCA Dev. No. TA7995

......... vVcBo 50 \

......... VCER 50 \

......... VEBO 3.5 \

......... Ic 1.5 A
PT

21 w

Derate linearly at 0.168 W/°C

-65 to +200 e

230 BE

“tn accordance with JEDEC registration data format JS-6 RDF-3/J$-9 RDF-7,
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ELECTRICAL CHARACTERISTICS, at Case Temperature {T¢) = 25°C unless otherwise specified

STATIC
TEST CONDITIONS
DC COLLECTOR DC
CHARACTERISTIC SYMBOL OR BASE CURRENT LIMITS UNITS
VOLTAGE (V) {mA)
VcE VBE g g Ic MIN. MAX.
* Coilector-Cutotf Current | 45 0 &5 2
At T = 55°C CEs 0 | o - 2 ™
Coliector-to-Base v
Breakdown Voltage (BR)CBO 0 5 | 50 = v
L Emitter-to-Base
Breakdown Voltage ViBR)EBO el . S B \/
* Collector-to-Emitter
Breakdown Voltage: v 1 0
Withexternal base-to-emitter (BRICER 0 5 - A
resistance (Rgg) =10 Q2
Collector-to-Emitter
Saturation Voltage Vegtsat) A Uy - L \/
Thermal Resistance: °
(Junction-to-Flange) Rour - 6 c/w
DYNAMIC
TEST CONDITIONS
DC COLLECTOR
I
CHARACTERISTIC SYMBOL FR(fE)O_Ué:SY SUPPLY VOLTAGE LIMITS UNITS
Vee) -V MIN. | MAX.
Output Power, P|1g =2 W PoB 2 28 10 - w
*| Power Gain,Pgg=10W Gpg 2 28 7 - dB
*| Collector Efficiency, Pog = 10 W nc 2 28 35 - %
*| Collector-to-Base Capacitance Cobo 1 MHz - - 13 pF
Veg =30V
*In asccordance with JEDEC registration data format (JS-6 RDF-3/JS-9 RDF-7)
TYPICAL APPLICATION INFORMATION
SEE DC COLLECTOR INPUT OUTPUT
CIRCUIT & FREQUENCY FIG SUPPLY VOLTAGE POWER POWER
’ (Vee) -V Pig) - W {Pog) — W
Microstripline:
1—GHz Amplifier 14 an 28 1.5 14
Microstripline:
| 2—GHz Amplifier e e . 2
Microstripline:
2.3—-GHz Amplifier 16 28 2 8
Microstripline: Pulsed Power:
1.3—GHz Amplifier Pulse Duration = 1.3 ms
Duty Factor = 30% 15 28 2 18
Microstripline:
1.6-1.8—GHz Tunable Oscillator 17 20 - 4

244



File No. 545 2N6267

PERFORMANCE DATA

COLLECTOR SUPPLY VOLTAGE (Vocle28V 4+ IDE SSBS COLLECTOR SUPPLY VOLTAGE (VCC)e28V |-+ .
Re*0.43Q (2 GHz) £ e *‘E'ﬁ Rez 0230 ‘ y T
- r ey . +1t 1t r‘ | 1
24 - . L . - 12 : - 80
o e : HHT 4:—1_: 1 BT T ass } NS HHHHH 338 HHE *
5 IEEEEGENEEENaE EEEE BEE N “.i:"’ T H ST PoR 1 e |
- .. .. . e -
| 20 bt T T ? 19 H : nE
@ [ assssansasna: us % 1 1 e
b 3 & R 2
§ 1 1 : I e 1 £
+ o b AR = g odba
12 b+ a g 1 ! b 50
- .t . - B [ S 8E B +H + . vef e §
2 e 3 = £ IESERN In| 1888880
£ 28988 . & R . g
3 s 5 a0
HHH :1 P P 8
4ie . . R RN IR .
. 191 inEassEsNE su o) 1
4 + - HH %
1 H HHHHHH 1
sal +4 S R RS SRS SRSRE RS
D + .. DR B e ad 4 29
o8 10 2 14 16 18 20 26 10 125 150 175 20 225
FREQUENCY {t) — GHz INPUT POWER (P1g) —W
92CS-1934| 92CS-19695
Fig.1— Typical output power vs. frequency in the test set- Fig.2—Typical output power and collector effeciency vs.
up of Fig. 8. input power at 2 GHz in the test set-up of Fig.8.
6] COLLECTOR SUPPLY VOLTAGE (Veci+28V (11 &1 1 110 1@ Plg-2WIZGH] 1] 100
Re 1) o-sdabaalls HAALCCUISSE S8 auart b
Lprtbeb R A Re*0.240(2GHz) -+~ PoB‘\‘- 4
IE0ESsNaE sESEE SRS NRSEN - S8 ESeEIUENY Loy 2 -ilas noud %0 2
1 e oI,b IR + e & INEES R.
Hp}: HHHHH 5 cizassysdiashnss: | = S i
X uge  casnasendiosSana I inaas ol
¥ . %0 £ | w0 e 80 &
1 e R EHEH < < B 2
1 INOSE sEnEE SR Ieass 8 >
8 B ESgasanaascaus I & P z
2 10 A - 80 ¥ e | S 3
sEsE = 1 IBHSEBES EERE o @ HH 2
« [ 7 siunossapusssssncacunae navas M- w AII‘M Y
w e isasasaas BuSS| w = InaSe 28 E
2 HEHELA ] R w 2 il 0
e 1 fos&: v SHTTETS 3
s 1+ - =) cvbefiy
= HHE: & g HHHH ;
& bor ] c e e
5 Sy 60 24 H 0
3 8 naadan: 8
f T
1 SHEL I
‘B in *ETH °
48881 IS8 S E B
2ttt - ~ 40 o ittt
025 05 075 10 125 15 175 20 225 16 18
INPUT POWER (Pyg) — W COLLECTOR SUPPLY VOLTAGE {Vec! —V
92CS -19696 92CS-19340
Fig.3—Typical output power and collector efficiency vs. Fig.4—Typical output power and collector efficiency vs.
input power at 1 GHz in the test set-up of Fig.8. collector supply voltage.
Bolioeoh 18] COLLECTOR SUPPLY VOLTAGE (VCCle 28V | 1111 .ku 30
Ll Rero24n = X ?".."vi T
RIS ISR o . “G_"_'t . B ER e £
T T T 5 1 anas )
T TT—— 08‘26“’. 5 T t+1111 1 7'0‘5‘;’
1 : : . ® A =
D PPN B PO I SR e =] SNEEANGENSNESNNSRS o
© | INPUT POWER (P1gl= 2 W s gsssssssnpassnusssns I
= 'Of" COLLECTOR SUPPLY VOLTAGE {V(c)s 28V [—— = suns nnuny suvaansnes Lods]
Wi . R £ {IGH2) 4 IGREsERGaE hEssaeEuS -
§ ¢« 7+0.24 Q (2GH) S ISESSNUSNEEENSE SEna: &
0 R DL T PP et & SRR °°§
= -t 1- IS RENEY 17 S yuna DRy s S P o | 5 1T
2 i T ng GH) £ H g
3 hese 3 = a0
° T ++ +e T =
n fases 2na T ?
‘ e Hip 56
T etz onn tH HT T
:I#:mg of -+t e 20
B 025 05 075 10 125 I8 25
CASE TEMPERATURE (T¢) = °C INPUT POWER (P1g} —W ~
92¢5-19339 92€5-19697
Fig.5—Typical output power vs. case temperature. Fig.6—Typical output power and collector efficiency at 2

GHz in circuit of Fig.13.
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PERFORMANCE DATA (CONT'D)
COLLECTOR CURRENT (Ich=650ma [ |11 1
FREQUENCY (1)s 1.7 GHz T+t
6T I SN ANENEEE HE0EE L
T iSEERESEEEES:
e I JEsEenSEEnEa)
z |- + - IS SENS
15 T
- Inas IURSS SSSS v
8 I Tt isusBEENn; POWER ec POWER
a i D ‘.?—“‘f SOURCE METER
§ t—»«-‘v
4y
e Ine
v T T pag || VARIABLE | | REFLECT- TEST
Fd Tl T ATTEN. OMETER CIRCIT
a ‘e crae
§ Jasss: 1880
I 188 DOUBLE STUB TUNER
= HH MICROLAB S2-05N OR
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APPLICATION DATA
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RFC%

NOTE |: SHUNT STUBS CAN
BE TRIMMED.

C2 C3
TO SHORTEN: CUT
OVER-ALL LENGTH. L
LENGTHEN:
T HOWN.

S N
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0.30
(7.62)

0.50
E (270} X2

i
|
0.38 ~
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0125 . lon ™=
(EXE 5 g g L ~—NOTE |
(12.19)

92CS -19329R1

C4.C4.Cq" 0.3-3.5 pF, Johanson 4700, or equivalent
Cy.Cy: Filtercon, Allen-Bradley SMFB-A1, or equivalent
RFC: No. 32, wire, 0.4 in. {10.16 mm) long

Ry: 0240

Dielectric material: 1/32 in. (0.79 mm) thick Teflon-fiberglass
double-clad circuit board (e = 2.6). Lines X4 and X, are produced by

removing upper copper layer to dimensions shown.

Fig. 13— Typical 2-GHz power amplifier circuit.
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Cy.Cy, Cg: 110 pF JFD Electronics, MVMO10, or equivalent
Cs, C;:0.335 pF, JFD Electronics, MVMO003, or equivalent

03, Cy4! 1000 pF feedthrough, Alien-Bradley FASC, or equivalen