
2N105 
JUNCTION TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 

Por :,mall attnal audio frequency applicati ,:.ry 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Base Voltage 
for dc collector current of - 10 µamp 
with emitter open, and at am-
bient temperature of 25°C   -35 volts 

Maximum DC Collector Cut rent for 
dc collector- to-base voltage of - 12 
volts with collector upen, and al 
ambient temperature of 25°C   -5 µamp 

Mechanical: 

Mounting Position   Any 
Maximum Length ( Excluding flexible leads)  0  255" 
Maximum Diameter  0  135" 
Case Metal, Insulated 
Envelope Seals  Hermetic 
Leads, Flexible   3 

Length  1.5" ± 0.015" 
Orientation and diameter 

Lead 1- Emitter 

Lead 2 - Base 

See Dimensional Outline 
at front of this Section 

BOTTOM VIEW 

Lead 3- Collector 
(Red band) 

AUDIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values. 

DC COLLECTOR-TO-BASE VOLTAGE  -25 max. volts 
DC COLLECTOR CURRENT  -15 max. ma 
DC EMITTER CURRENT  15 max. ma 
COLLECTOR DISSIPATION   35 max. mw 
AMBIENT TEMPERATURE ( During operation). oc . 50 max. 
STORAGE-TEMPERATURE RANGE   -55 to +70 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Circuit, Base Input 

DC Collector- to-Emitter Voltage . . . -1.3 -4 volts 
DC Collector Current  -0.3 -0.7 ma 
Power Gain: 
With load resistance = 4700 ohms, 

and input resistance . 4700 ohms. 32.5 dt 
With load resistance = 20,000 ohms, 

and input resistance = 2300 ohms. 42 db 
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2N105 

JUNCTION TRANSISTOR 

Noise Factor: 
Measured with a noise diode and 
thermocouple voltmeter with load 
resistance = 20,000 ohms, gen-
erator resistance = 1000 ohms, 
and eauivalent noise bandwidth 
= 12.3 kc with geometric mean 
of 300 cps 
Maximum value  16.5 db 
Typical value  7.5 db 

Small -SIgnal T Parameters:* 

DC Collector- to- Emitter Voltage ( VrE). -1-3 -4 volts 
DC Collector Current ( IC)   -0.3 -0.7 Ma 

Emitter Resistance ( re)  73 34 ohms 
Base Resistance ( rb)   1400 976 ohms 
Mutual Resistance ( 4) 3  66 3.39 megohms 
Collector Resistance ( r c) 3  74 3.45 megohms 
Current Transfer Ratio (cif) .   -45 -55 

Small-Signal Hybrid Tr ,' tors: * 

DC Collector-to-Emitter Voltage ( VcE). -1.3 -4 volts 
DC Collector Current ( Ir)   -0.3 -0.7 ma 
Resistance reb,  260 250 ohms 
Conductance gb ,e   220 380 mmhos 
Conductance gce  3.1 4.5 pmhos 
Conductance gb ,c 0  20 0.21 parto 
Capacitance Cbl e   2500 4500 mmf 
Capacitance Cu c   27 17 mpf 
Intrinsic Transconductance ( gm ). 10000 21000 mmhos 
Freauency4 for 

unity power amplification 19 2.6 Mc 

Small -Signal H P tare' 

DC Collector-to-
Emitter Voltage (VrE)  -1.3 -4 volts 

DC Collector Current (O. -0.3 -0.7 ma 
Input Resistance, output 
circuit shorted ( hi)   4800 2880 ohms 

Reverse Voltage Transfer 
Ratio, input circuit 
open ( hr)  

Forward Current Transfer 
Ratio, output circuit 
shorted ( hf)   45 55 

Output Conductance, input 
circuit open ( he)   12.4 16.3 pmhos 

9.1 x10-4 5.5x 10-4 

• 
As derived from corresponding equivalent circuit shown under type 
2N1OA. 

measured at 1 kc. 

6 . See next page. 
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2N105 

JUNCTION TRANSISTOR 

nul ft 

ma 

Common-Base Circuit, Emitter' input 

DC Collector-to-Base Voltage  -4 
DC Collector Current  -0.7 
Power Gain: 
With load resistance = 0.5 megohm, 
and input resistance = 180 ohms   33.2 dt 

Frequency at which the current transfer 
ratio drops to one-half the square 
root of two times its.value at 1 kc . . . 700 (cc 

Common-Coltector Circuit, Base ImPut 

DC Emitter- to-Collector Voltage   1.3 volts 
DC Emitter Current  0.3 ma 

Power Gain: 
With load resistance u 13,000 ohms, 
and input resistance u 0.5 megohm . . . . 16 db 

• This frequency ( figure of merit) may be calculated from the equation 

9m  
I — 

Cb.0 CD'e 

OPERATING CONSIDERATIONS 

The 2005 should not beconnected intoordisconnected from 

circuits with the poweron because high transient currents 

may cause permanent damage to the transistor. 

The f/exib/e /eadsofthe 2005 are usually soldered to the 

circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. 
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2N105 

AVERAGE COLLECTOR CHARACTERISTICS 

 ; '1 -:#4.'-."1- 1--1•-•••1 - •• i-• 
COMMON-EMITTER CIRCUIT, BASE INPUT   
AMBIENT TEMPERATURE.25*C 

... 

I 

CD 

7 

o ,r, 0O 0 
nri ni N . 

COLLECTOR MILLIAMPERES 
SEMICONDUCTOR DIVISION 

.010 CO•1.0.110N OF .... 111C. Ide.v "MY 

o 

92CM -857IRI 

• 



AVERAGE COLLECTOR CHARACTERISTICS 
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2N105 

OPERATION CHARACTERISTICS 
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2N105 

AVERAGE COLLECTOR CHARACTERISTICS 

eCOMMON-BASE CIRCUIT, EMITTER INPUT   
AMBIENT TEMPERATURE=2eC 
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2N105 

OPERATION CHARACTERISTICS 
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2N105 

OPERATION CHARACTERISTICS 
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2N105 

OPERATION CHARACTERISTICS 
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2N247 

DRIFT TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

For radio-frequency amplifier applications 

GENERAL DATA 

Electrical, At Anbsent remberature of 25"C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of-50 mamp 
with emitter open  -40 volts 
ximum DC Collector Current for 
dc collector-to-base voltage of -1 
volt with emitter open   -10 pamp 

Maximum DC ColleCtor Current for 
dc collector-to-base voltage of-30 
volts with emitter open.   -16 pamp 
inimum DC Emitter- to-Base Voltage 
for dc emitter current of - 50 
mamo with collector open   -1 volt 

hanical: 

Mounting Position  Any 
Maximum Length ( Excluding flexible leads)   0.375' 
Maximum Diameter   0.360' 
Case   Metal, Insulated 
Envelope Seals   Hermetic 
Leads, Flexible  
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -35 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -1 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 

EMITTER CURRENT   10 max. ma 
OLLECTOR DISSIPATION ( At ambient 
temperatures up to 71°C)   35 

AMBIENT TEMPERATURE ( During operation) .   1. rTZ: Oc 

STORAGE-TEMPERATURE RANGE  -55 to +85 °C 

Characteristics, At Ambient Temperature of 25°C: 

Common-Emitter Corcust, Base Input 

Collector-to-Emitter Voltage  -9 volts 
DC Collector Current   -1 ma 
Current Transfer Ratio laf)'   -60 

a: See next page. 
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2N247 

DRIFT TRANSISTOR 

Small- Signal Hybrid P tors* . 

DC Collector-to-Emitter Voltage (VcE). . -9 volts 
DC Collector Current 
Resistance rIalp . 40 ohms 
Conductance gbie   640 mmhos 
Conductance gce ( Approx  )   0 mmho 
Conductance gpic ( Approx.)   0 mire 
Capacitance Cbi e   200 
Capacitance Cb.c   1.7 mea 
Interlead Capacitance between collector 
and base leads with interlead shield 
connected to ground and all leads 
cut to 5/16"   0.003 mea 

Intrinsic Transconductance ( gm)  37000 mil, 
Frequency. for unity poweramplification  132 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -9 volts 
DC Collector Current   -1 ma 
Current Transfer Ratio iccf) .   0.984 
Frequency at which the current transfer 

ratio drops to one-half the square 
root of two times its value at 1 kc. . 30 Mc 

Typical Operation, At Ambrent Temperature of 25 °C: 

Common- Emitter Circuit, Base Input 

At frequency of 1.5 10.7 Nc 

DC Collector-to-Emitter Voltage. -9 -9 volts 
DC Collector Current   -1 -1 ma 
DC Base-to-Emitter Voltage   -0.2 -0.2 volt 
Input Resistance, output 
circuit shortea  1350 170 oh 

Output Resistance, input 
circuit shorted  70000 4500 oh 

Power Gaina  45 24 db 

* As derived from corresponding equivalent circuit shown under type 
211104. 

• This frequency ( figure of merit) may be calculated from the equation 

 • 

▪ Measured at 1 Ac. 

a  Measured in a single—tuned unilateral ized circuit matched to the generator 
and load impedances for maximum transfer of power. Transformer Insertion 
losses not included. 

amJ Cb•C Co.e 

f 1 9m  • 

OPERATING CONSIDERATIONS 

The 211247 should not be connected into or disconnected", 

from circuits with the power on because high transient 

currents may cause permanent damage to the transistor. 
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2N247 

DRIFT TRANSISTOR 

illerhe flex:ale leads ot the 2N247 are uai I, soldered tr, th. 

circuit elements. lJ,ringefthn cads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the 

heat of the soldering operation will crack the seals of 

the leads and damage the transistor. eVhen dip soldering is employed in the assembly of printed 
circuitry using the 2N247, the temperature of the solder 

should not exceed 230°C for a maximum immersion period of 

10 seconds. 

• 
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2N247 

AVERAGE COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE= 25*C 
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2N247 

AVERAGE CHARACTERISTICS 
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2N247 

AVERAGE CHARACTERISTICS 

25 COMMON-BASE CIRCUIT, EMITTER OPEN 
AMBIENT TEMPERATURE = 25*C 
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COMMON-EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE = 25 °C 
COLLECTOR MILLIAMPERES = - I 
FREQUENCY (MC) = 1.5 
• INPUT RESISTANCE, OUTPUT CIRCUIT SHORTED. 
OUTPUT RESISTANCE, INPUT CIRCUIT SHORTED. 
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2N331 

JUNCTION TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For small-signal audio- frequency-amplifier applications 
Supersedes Type 2N206 

GENERAL DATA 

Electrical: 

Maximum DC Collector- Cutoff Current 
(Icep) for dc collector- to- base 
volts = - 30 with emitter open, 
and at ambient temperature of 
25° C  

Maximum DC Emitter- Cutoff Current 
(IEQ0 I for dc emitter- to- base 
volts = - 12 with collector open, 
and at ambient temperature of 
25° C  

DC Collector- to- Emitter Saturation 
Voltage for dc collector ma. . 
-150, dc base ma. = -6, and at 
ambient temperature of 25° C . . . 

Junction- Temperature Rise ( In 
free air)   

-16 va 

-16 m-a 

-0.18 volt 

0.3 °C/mw 

Mechanical: 

Operating Position  Any 
Maxinium Length ( Excluding flexible leads)   0.260" 
Maximum Diameter   0.370" 
Dimensional Outline JEDEC No.T0-9 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter  See Dimenszonal OutIsne 

Base   JEDEC No.E3-51 
BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- Collector 

AUDIO- FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute-Maxtmum Values: 

DC COLLECTOR- TO- BASE VOLTAGE   -30 max. volts 
EMITTER-TO- BASE VOLTAGE   -12 max. volt 

DC COLLECTOR CURRENT   -200 max. 
DC EMITTER CURRENT   200 max. 

6-59 SEMICONDUCTOR ond MATERIALS DIVISION 
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2N33I 

JUNCTION TRANSISTOR 

COLLECTOR DISSIPATION: 
At ambient temperature of 25° C. . . . 200 max. mw 
At ambient temperature of 550 C. . . . 60 max. mw 
At ambient temperature of 71° C. . . . 25 max. mw 

AMBIENT TEMPERATURE ( During operation) . 71 max. °C 
STORAGE- TEMPERATURE RANGE  -65 to +85 °Calk 

Characteristics, At Ambient TemPerature of 25° C: 

Common-Emitter Circuit. Base Input 

DC Collector- to- Emitter Voltage  -6 volts 
DC Emitter Current   1 ma 

Small- Signal Current Gaie   50 
Power Gain: 
With load resistance = 70,000 ohms, 
and input resistance = 912 ohms. . . 44 dbe 

Noise Factor: 
Measured with a noise diode and 
thermocouple voltmeter with load 
resistance . 20,000 ohms, gener-
ator resistance = 1000 ohms, and 
equivalent noise bandwidth = 12.3 
kc with geometric mean of 300 cps. 9 db 

DC Collector- to- Emitter Voltage. . - 1.5 - 1.5 - 1.5 volts 
DC Collector Current   -50 - 100 - 150 ma 
DC Current Gain  60 55 50 

 • 

Small- Signal T P ter's: * 

DC Collector- to- Emitter 
Voltage (VrE)   -3 -6 volts 

DC Emitter Current (' E)   0.5 1 ma 
Emitter Resistance ( re)   43.4 19.6 ohms 
Base Resistance ( rb)   650 530 ohm. 
Mutual Resistance ( rm)   2.09 2.1 megohm 
Collector Resistance ( re)   2.14 2.14 megohms 
Current Gain. (afe)   42 50 

Small- Signal Hybrid ir P tern:' 

DC Collector- to- Emitter 
Voltage (VcE)   -3 -6 volla, 

DC Emitter Current ( 1E)   0.5 1 
Resistance rbb ,  88 84 ohms 
Conductance gue   412 692 µmhos 
Conductance gce  5 7.65 ,mhos 
Conductance gb ,c   0.357 0.323 µmho 
Capacitance Cue   2920 4750 ).£0.‘f 
Capacitance Cb ,c   49 36 P.4f 
Intrinsic Transconductance ( gm). 17300 34600 

Small- Signal H P tern.' 

DC Collector- to- Emitter 
Voltage (VcE)   -3 -6 volts 

6-59 SEMICONDUCTOR ond MATERIALS DIVISION 
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2N33I 

JUNCTION TRANSISTOR 

1111C Emitter Current (IE). 
Input Resistance, output 
circuit shorted ( hi) . . . 

Reverse Voltage Gain, input 
circuit open ( hr) 

Forward Current Gain, output 

le circuit shorted ( 11 f) • •   42 50 
utput Conductance, input 
circuit open ( ho)   20 x 10-6 23.8 µmhos 

Common-base Circuit, Emicter Input 

DC Collector- to- Base Voltage . . . -3 -6 volts 
DC Emitter Current   0.5 1 ma 
Small- Signal Current Gain. . . .   0.976 0.980 

elpha-Cutoff Frequency   0.95 1.16 Mc 

e Measured at 1 kc. 

• As derived from corresponding equivalent circuit shown under type 214104. 

0.5 1 

2510 1530 

8  69 x 10-4 4.67 x 10-4 

ma 

ohms 

OPERATING CONSIDERATIONS 

The 2N33I should not be connected into or disconnected 

from circuits withthe power onbecause high transient currents 
may cause permanent damage to the transistor. 

The flexible leads of the 2N331 are usually soldered to 

the circuits elements. Soldering on the leads may be made 

close to the glass stem provided care is taken to conduct 

excessiveheataway from the lead seal. Otherwise, the heat of 

the soldering Operatics will crack the glass seals of the 

leads and damage the transistor. 

The 2N33I is intended for use in single—side printed— 

circuit boards and in conventional wire— in—type circuits. If She 2N33I is used ir double—side printed—circ u it boa rd s or in 

rinted—circuit boards utilizing eyelets, it may be necessary 

to use an insulating washer or similar standoff device made 

of good dielectric material toprevent thesolder from shorting 

the leads to each other or to the board. 

When dip soldering is employed in the assembly of printed 
circuitry using the2N331, the temperat u re ofth e so ld er shou ld girt exceed 2550 c for maximum immersion period of 10 seconds. 

• 
6-59 
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2N331 

JUNCTION TRANSISTOR 

.100" MIN. 

METAL 
CASE 

BASE 
JE DEC 
N2 E3-5I 

90° 

EMITTER 

.335 MAX. 
275" MIN. 

DIA. 

0 

.21,0*MAX. 

.200"M IN. 

LeMIN. 

.370"MAX. 
DIA. 

.206'4.010" 
DIA. 

„,.-BASE 

90* 

..--COLLECTOR 

3 LEADS 
.017 . '1..00 2,  DIA 

(SEE NOTE) 

92C5-9371R4 

• 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. • .„,DE OF THESE ZONES, THE LEAD DI AmETER IS NOT CONTROLLED. 

• 

• 

6-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2.H 33 

AVERAGE COLLECTOR CHARACTERISTICS 

t- it ill 1- fli+H  
COMMON - EMITTER CIRCUIT, BASE INPUT  

AMBIENT TEMPERATURE 25 ° C 
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2N33I 

AVERAGE TRANSFER CHARACTERISTICS 

 COMMON-EMITTER CIRCUIT, BASE INPUT.  
COLLECTOR TO EMITTER VOLTS- I 
AMBIENT TEMPERATURE -25° C 
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80 

-60 

•• 

-40  

-20  

o -0.2 -0.4 -0.6 -0.8 

BASE MILLIAMPERES 

-1.0 - 1.2 

92C5-9622 

-1.4 

 COMMON EMITTER CIRCUIT, BASE INPUT 
COLLECTOR-TO-EMITTER VOLTS= -1 
AMBIENT TEMPERATURE =25. C 
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-80 

-60  

-40  

-2. 

 :Mod 

CCIM•911".  
-0 1 -0.2 -0.3 -04 -0.5 -0.6 

BASE-TO-EMITTER VOLTS 
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2N331 

AVERAGE BASE CHARACTERISTIC 

-1.50 

-1.25 

3 0.75 

0.50 

0.25 
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2N456 
POWER TRANSISTOR 

GERMANIUM P-N-P ALLOY TYPE 
Por Industrial and military applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0.88" 

Maximum Seated Length   0.40" 
Maximum Length of Mounting Flange 1  562" 
Maximum Width of Mounting Flange 1  031" 
Case  Metal 
Mounting Flange   Metal 
Envelope Seals Hermetic 
Socket  Loranger Mfg. Corp. No. 2149, or equivalent 
Terminal Connections (See Dimensional Outline): 

Maximum Overall Length 

E -Emitter 

- Base 

MOUNTING FLANGE-
Collector, 
Metal 
Case 

INDUSTRIAL SERVICE 

Such as in power- switching, dc- to-dc convert-
er, and audio-frequency- amplifier applications 

Maximum Ratings, Absolute-Maximum Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE  
PEAK EMITTER-TO-BASE VOLTAGE  
PEAK COLLECTOR CURRENT  
PEAK EMITTER CURRENT  
PEAK BASE CURRENT   
TRANSISTOR DISSIPATION: . 

At mounting- flange temperature of 25° C 
or below  

At mounting-flange temperature of 55°C  
At mounting-flange temperatureof85° C  

MOUNTING-FLANGE TEMPERATURE ( During 
operation)  

STORAGE-TEMPERATURE RANGE   

-40 max. volts 
-20 max. volts 
-5 max. amp 
5 max. amp 
3 max. amp 

50 max. watts 
29 max. watts 
8 max. watts 

95 max. 
-65 to +100 

oc 
oc 

Characteristics, At Mounting- Flange Temperature of 250 C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -1.5 volts 
DC Collector Current   -2 amp 
DC Current Gain (hFE )   52 

8-59 SEMKONDUCTOR and MATERIALS DIVISION 
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2N456 

POWER TRANSISTOR 

Typical Operation: 

/n common-emitter, base- Input, Pokeer-sseltchtng 
circuit at mounttng-fiange temPerature of 250 C 

DC Supply Voltage -28 -28 -28 -28 volts 
DC Base-Bias Voltage. . 1.5 1.5 1.5 1.5 volts 
"Turn-On" Base Current. -6 -16.4 -56 -180 ma 
"Turn-Off" Base Current 0 0 0 0 ma 
Base-Bias Resistor  150 150 150 150 ohms 
Generator Resistance. . 50 50 50 50 ohms 
Load Resistor   56- 28 14 7 ohms 
Switching Time:A 

Delay time  10 10 10 10 msec 
Rise time   130 120 90 90 msec 
Storage time  25 20 20 15 msec 
Fall time   85 80 80 65 gsec 

"On" Condition: 
DC collector-to-emitter 
voltage   -0.25 -0.6 -0.5 -0.7 volt 

DC base-to-emitter 
voltage   -0.39 -0.6 -0.75 -0.9 volt 

DC collector current. . -0.49 -0.98 -1.96 -3.9 amp 
Driving power   2.34 9.9 42.6 160 mw 
Transistor dissipation. 123 600 873 2880 mw 
Power gain  33.7 31.9 31.3 24.6 db 
Efficiency  99.3 97.8 98.3 97.4 
Power output  13.1 26.8 54 106 watts 

• For applications not limited by thermal runaway, the maximum transistor-
dissipation rating at a given mounting- flange temperature between 250 C 
and 9E0 C may be calculated from the following formula: 

PT = P0 - ( 7-251/F 

where: 

PT . iiigli,r,..;itetnespr-dissipation rating in wattsat a mounting- flange 

P, = 11,.ilitt:,: nsof gglissipation rating in watts at a mounting- flange 

T n Mounting- flange temperature in °C. 

= Thermal resistance ( 1.4 max. °C/watt). 

• . Turn-Ori . Time = Td + Tr; .Turn-Off . Time . Ts + rf 

"On" Condition liguations: 

Driving power = DC base- to-emitter voltage x DC base current 

Transistor dissipation . OM collector- to- emitter voltage x DC 
collector current) + driving power 

Power output = ( DC supply voltage - DC collector- to-emitter voltage) 
x DC collector current 

Power gain = Power output • driving power 

Efficiency = Power output a ( Power output + transistor dissipation) 

8-59 SEMICONDUCTOR wed MATERIALS DIVISION 
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2N456 

POWER TRANSISTOR 

6 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Unless otherwise specified, voltagevaluesaregiven with 
respect to base and mounting-flange temperature . 25° C 

Typical Range Values 
Values Min. Max. 

DC Collector Breakdown Voltage 
(BVc60) for dc collector ma. 
= -2 with emitter open. . . . 

DC Collector-to-Emitter Break-
down Voltage: 
(BVcE0) for dc collector ma. 

= -300 with base open . . . -30 
(BVCES) with base connected 

to emitter  -50 
DC Emitter Breakdown Voltage 

(BV F60) for dc emitter ma. 
= -2 with collector open. . . -60 

DC Collector-to-Emitter Satura-
tion Voltage (V CE, f.or dc 
collector amperes = -5 and 
dc base amperes - -1  -0.24 

DC Collector-to-Emitter Punch-
Through Voltage ( Vp)  

DC Collector-Cutoff Current 
(kw): 
For dc collector volts = 
-0.5 with emitter open. -65 

For dc collector volts = 
-30 with emitter open . -100 

Thermal Resistance  1 

-40 - volts 

- - volts 

- - volts 

-20 - volts 

- -1 volt 

-40 _ volts 

- -500 pa 
- 1.4 °C/watt 

OPERATING CONSIDERATIONS. 
DIMENSIONAL OUTLINE, 

SUGGESTED MOUNTING ARRANGEMENT, 
and 

CURVES ( Up to collector-to-emitter volts . 40) 
shown under Type 2N457 also apply to the 2N456 

8-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2N457 
POWER TRANSISTOR 

ERMANIOM P-N-P ALLOY TYPE 
For industrial and military applicatiOns 

GENERAL DATA 

Mechanical: 

Operating Position  Any 
0.88" 

Maximum Seated Length   0.40" 
1  562" 
1  031" 
Metal 

Mounting Flange   Metal 
Envelope Seals Hermetic 
Socket  Loranger Mfg. Corp. No. 2149, or equivalent 
Terminal Connections (See Dimensional Outline): 

Maximum Overall Length  

Maximum Length of Mounting Flange 
Maximum Width of Mounting Flange 
Case  

E- Emitter 

B - Base 

MOUNTING FLANGE-
Collector, 
Metal 
Case 

INDUSTRIAL SERVICE 

Such as in power- switching, dc- to-dc convert-
er, and audio-frequency-amPlifterapplIcations 

Maximum Ratings, Absolute-Maximum Values: 

PEAK COLLECTOR-TO-BASE VOLTAGE  -60 max. volts 
PEAK EMITTER-TO- BASE VOLTAGE  -20 max. volts 
PEAK COLLECTOR CURRENT  -5 max. amp 
PEAK EMITTER CURRENT  5 max. amp 
PEAK BASE CURRENT   3 max. amp 
TRANSISTOR DISSIPATION:e 

At mounting- flange temperature of 250 C 
or below  50 max. watts 

At mounting- flange temperature of 550 C • 29 max. watts 
At mounting- flange temperature of 850 C . 8 max. watts 

MOUNTING-FLANGE TEMPERATURE ( During 
operation)  95 max. °C 

STORAGE-TEMPERATURE RANGE   -65to+100 °C 

Characteristics, At Mounting-Flange Temperature of 25° C: 

Common-Emitter Circuit. Base Input 

DC Collector- to- Emitter Voltage  -1.5 volts 
DC Collector Current   -2 amp 
DC Current Gain ( hFE)   52 
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2N457 

POWER TRANSISTOR 

Typical Operation: 

In common- emitter, base- input. power- switching 
circuit at mounting-flange temperature of 25° C 

DC Supply Voltage   -28 -28 -28 -28 volts 
DC Base-Bias Voltage. . • 1.5 1.5 1.5 1.5 volts 
"Turn-On" Base Current. -6 -16.4 -56 - 180 ma 
"Turn-Off" Base Current • 0 0 0 0 ma 
Base-Bias Resistor  150 150 150 150 ohms 
Generator Resistance. 50 50 50 50 ohms 
Load Resistor   56 28 14 7 ohms 
Switching Time:à 

Delay time  10 10 10 10 µsec 
Rise time   130 120 90 90 µsec 
Storage time  25 20 20 15 µsec 
Fall time   85 80 80 65 gsec 

"On" Condition:" 
DC collector-to-emitter 
voltage  .  -0.25 -0.6 -0.5 -0.7 volt 

DC base-to-emitter 
voltage   -0.39 -0.6 -0.75 -0.9 volt 

DC collector current. . -0.49 -0.98 -1.96 -3.9 amp 
Driving power   2.34 9.9 42.6 160 mw 
Transistor dissipation. 123 600 873 2880 mw 
Power gain  33.7 31.9 31.3 24.6 db 
Efficiency  99.3 97.8 98.3 97.4 
Power output  13.1 26.8 54 106 watts 

e For applications not limited by thermal runaway, the maximum transistor-
dissipation ratingat a given mounting- flange temperature between 250 C 
and 95° C may be calculated from the following formula: 

PT•Po - ( T-25)/K 

where: 

PT • Maximum transistor-dissipation rating in watts at a mounting-
flange temperature of T. 

Po . Maximum transistor-dissipation rating in watts at a mounting-
flange temperature of 250 C. 

1 * Mounting-flange temperature in 0C. 

K • Thermal resistance ( 1.4 max. ° C/watt). 

L * Turn-00. Time = Td • TT; .Turn-Off. Time • is • TK 

a "On" Condition gquationg: 

Driving power • DC base-to-emitter voltage y DC base current 

Transistor dissipation . ( DC collector-to-emitter voltage o DC 
collector current) + driving power 

power output • ( DC supply voltage - DC collector-to-emitter voltage) 
x oc collector current 

Power gain . Power output + driving power 

Efficiency = Power output + ( Power output • transistor dissipation) 
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2N457 

POWER TRANSISTOR 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Unless otherwlse spec:fied, voltage values are given w:th 
resbect to base and mounting-flange temPerature = 250 C 

TyPical Range Values 

Values Mtn. Max. 

DC Collector Breakdown Voltage 
ea.& for dc collector ma. 
. -2 with emitter open. . . . 

DC Collector-to-Emitter Break-
down Voltage; 
(Um>) for dc collector ma. 

. -300 with base open . . . -40 
(BVCEs) with base connected 

to emitter  -60 
DC Emitter Breakdown Voltage 

(BVEG0) for dc emitter ma. 
= - 2 with collector open. . . 

DC Collector-to-Emitter Satura-
tion Voltage ( VcE) for dc 
collector amperes . -5 and 
dc base amperes - -1  -0.24 

DC Collector-to-Emitter Punch-
Through Voltage ( Vp)  

DC Collector-Cutoff Current 
(kw): 
For dc collector volts = -0.5 

with emitter open   -65 
For dc collector volts = -30 
with emitter open   -100 

Thermal Resistance  1 

-60 volts 

- volts 

- volts 

-20 volts 

-1 volt 

-60 - volts 

OPERATING CONSIDERATIONS 

- Ma 

- -500 ma 
- 1.4 °C/watt 

The 2N457 should not be connected into or disconnected 

from circuits withthepoweron because high transient currents 

may cause permanent damage to the transistor. 

This transistor utilizes the Loranger Mfg. Corp. socket 

No. 2149, or equivalent. Electrical connection can also be 

made to the base and emitter pins by soldering directly to 

the pins. Soldering of connections to the pins may be made 

close to the pin seals provided care is taken to conduct ex-

cessive heat away from the pin seal, otherwise the heat of 

the soldering operation will crack the glass seals of the pins 

and damage the transistor. 

Under no circumstances should the mounting flange be 

soldered to the heat sink because the heat of the soldering 

operation will permanently damage the transistor. 

In applications where the chassis is connected to the 

positive terminal of the voltage supply, It will be necessary 

8-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2N457 

POWER TRANSISTOR 

to use an anodized-aluminum insulator having high thermal 

conductivity, or a 0.002" mica insulator between the mounting 

flange and the chassis. To prevent a short circuit between 

the mounting bolt andthe chassis, it is important that a fibre 

washer be used between the bolt and the chassis. (See Sugges-

ted Mounting Arrangement) 

It is important that the mounting flange which serves as 

the collector be securely fastened to a heat sink. Depending 

on the application, the chassis ( heat sink/ may be connected 

either to the positive or negative terminal of the voltage 

supply. 

It is to be noted that the metal case of this transistor 

operates at the collector voltage. Because of the possibility 

of shock hazard when the metal case of this transistor is at a 

voltage appreciably above or below ground potential, suitable 

precautionary measures should be taken. 
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2N457 

POWER TRANSISTOR 

.I56".±.003" 
DIA. 

TWO HOLES 
FOR 6-32 
SCREW 

METAL 
MOUNTING 
FLANGE 

(COLLECTOR) 

PIN 
INSULATING 
EYELETS 

SEMICONDUCTOR and MATERIALS DIVISION 
CORPOEATIOM OF APEFEICA. SOMOVILIE, NEW MEET 
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2N457 

POWER TRANSISTOR 

NOTE I 

SUGGESTED MOUNTING ARRANGEMENT 

MOUNTING FLANGE 
(COLLECTOR) 

6-32 
SCREW CHASSIS 

(HEAT SINK) 
rx I"x V,E; 

SPRING—TYPE 
LOCK WASHER 

LUG AND 
CONNECTING 

WIRE 

FIBER 
INSULATOR 
WASHER 

6-32 
NUT 

92C5-9253R2 

NOTE I: 0.002u MICA I NSULATOR OR ANOD I ZED—ALUMINUM I NSULATOR 

DRILLED, oR PUNCHED WITH BURRS REMOVED). 
NOTE 2: REMOVE BURRS FROM CHASSIS HOLES. 

8-59 SEMICONDUCTOR and MATERIALS DIVISION 
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AVERAGE 

1@t 
2N457 

COLLECTOR CHARACTERISTICS 

MIUMMMUMMBIRMMIMMUMMUMMUMMIMMUMMIUM ITMUMB 
• COMMON-EMITTER CIRCUIT, BASE INPUT. MMUMMUMMUMUMMUM 
:GENERATOR RESISTANGE(OHMS)= 6.7 IIBIBUSIMMIIIBB1111» 
BMOUNTING -FLANGE TEMPERATURE=2CC 
...•••....•. .......••••.••••••• 
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AVERAGE COLLECTOR CHARACTERISTICS 

I I 
COMMON- EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE= 25* C 
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AVERAGE BASE CHARACTERISTICS 
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2N457 

AVERAGE CHARACTERISTICS 

.COMMON - EMITTER CIRCUIT, BASE INPUT. '-14 4  
MOUNTING - FLANGE TEMPERATURE= 25. C   
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2N457 

AVERAGE CUTOFF-CURRENT CHARACTERISTICS 
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2N544 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

Por radin-frequency amplifier applications 

GENERAL DATA 

Electrical, At Ambient TemPerature of 25 ° C: 

Minimum DC Collector-to-Base Voltage 
for dc collector current of -50 µa 
With emitter open  -18 volts 

Maximum DC Collector Current for 
dc collector-to-base voltage of-12 
volts with emitter 'pen  -4 um 

Maximum DC Emitter Current for 
dc emitter-to-base voltage of -1 
volt with collector open   -12 Pa 

Interlead Capacitance between col-
lector and base leads with inter-
lead shield connected to ground 
and all leads cut to 5/16"   0.03 µµf 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)   0.375" 
Maximum Diameter   0.360" 
Case  Metal 
Envelope Seals   Hermetic 

Leads, Flexible  

Minimum length   
Orientation and diameter 

Lead 1- Emitter 

Lead 2- Base 

4 
1.5" 

See Dimensional Outline 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute Values: 

COLLECTOR-TO-BASE VOLTAGE ( DC + Peak AC) 
EMITTER-TO-BASE VOLTAGE ( DC + Peak AC) . 
DC COLLECTOR CURRENT   
DC EMITTER CURRENT   
COLLECTOR DISSIPATION: 

At ambient temperature of 25° C  
At ambient temperature of 55° C  
At ambient temperature of 71° C  

AMBIENT TEMPERATURE ( During operation) 
STORAGE-TEMPERATURE RANGE  

-18 max. volts 
-1 max. volt 

-10 max. ma 
10 max. ma 

80 max. mw 
50 max. mw 

35 max. mw 
71 max. °C 

-65 to +85 °C 
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2N544 

DRIFT TRANSISTOR 

Characteristics, At Ambient Temperature of 25° C: 

Common- Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio ( cr om   -60 

Common- Ease Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 
DC Emitter Current   1 ma 
Current Transfer Ratio ( at-in   0.984 
Alpha-Cutoff Freauency   30 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

At flequency of 1.5 1.5 1.5 Mc 

DC Collector-to-Emitt.r Voltage. -6 -9 -12 volts 
DC Emitter Current   0.5 0.5 0.5 ma 
Input Resistance, ac output 
circuit shorted  1300 1700 2100 ohms 

Dutput Resistance, ac input 
circuit shorted  0.11 0.18 0.28 megohm 

Intrinsic Transconductance . . • 18900 18900 18900 µmhos 
Collector-to-Base Capacitance. • 1.85 1.65 1.55 µµf 
Maximum Power Gainà   41.1 44.4 47.3 db 
Useful Power Gain: 

In neutralized circuit . 30.4 30.4 30.4 db 
In unneutralized circuit 25.1 25.1 25.1 db 

a measured at 1 kc. 

à u.asured in a single- tuned unilateralized circuit matched to the 
,enerator and load impedances for maximum transfer of power. Trans-
former insertion losses not included. 

OPERATING CONSIDERATIONS 

The 2N544 should not be connected into or disconnected from 
circuits with the power on because high transient currents may 

cause permanent damage to the transistor. 

The flexible leads of the 2N544 are usual ly soldered to 

the circuits elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

The 2N544 uti lizes shielding to minimize interlead capaci-

tance and to minimize coupling to adjacent circuit components. 

This shielding is provided by lead 3 icenter lead) situated 
between the collector lead and the base lead and internally 

connected to the metal case. For optimum performance, it is 

recommended that lead 3 be connected to the circuit ground. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N544, the temperature of the solder should 

not exceed 230° C fora maximum immersion.period of 10 seconds. 
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2N544 

DRIFT TRANSISTOR 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" ANO 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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2N544 
AVERAGE COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT 
AMBIENT TEMPERATURE= 25 0 C 
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2N544 

AVERAGE CHARACTERISTICS 

COMMON - BASE CIRCUIT,EMITTER INPUT . . 
AMBIENT TEMPERATURE = 25° C 
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2N544 

AVERAGE CHARACTERISTICS 

AMBIENT TEMPERATURE = 2 _ 
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2N56I 
POWER TRANSISTOR 

GERMANIUM P—N—P ALLOY TYRE 
For industrial and military applications 

GENERAL DATA 

Mechanical: 

Openting Position  Any 
Maximum Overall Length  0.72" 
Maximum Seated Lenoth   0.32" 
Maximuu, Length of Mounting Flange 1562" 
Maximum Width of Mounting Flange 1  031" 

Case  
Mounting Flange 
Envelope Seals 
Socket. . . Loranger Mfg. Corp. Socket No.2149, or eouivalent 
Terminal Connections (See Dimensional Outline): 

E- Emitter MOUNTING FLANGE-
Collector, 
Metal 
Case 

Metal 
Metal 

Hermetic 

INDUSTRIAL SERVICE 

Such as in power- switching, dc- to-dc- converter, 
arid dud: o-j re quency- amPl ifier applications 

Maximum Ratings, Absolute- Maximum Values: 

PEAK COLLECTOR- TO- BASE VOLTAGE  -80 max. volts 
PEAK COLLECTOR- TO- EMITTER VOLTAGE: 
With base open  -50 max. volts 
With base connected to emitter  -65 max. volts 
With load between base and emitter. .  See Rating Chart I 

PEAK EMITTER- TO- BASE VOLTAGE  -60 max. volt 
PEAK COLLECTOR CURRENT  -10 max. am 
DC COLLECTOR CURRENT  -5 max. am 
PEAK EMITTER CURRENT  10 max. 3M 
DC EMITTER CURRENT  5 max. 3M 
PEAK BASE CURRENT   -5 max. am 
DC BASE CURRENT   -2 max. am 
TRANSISTOR DISSIPATION: e 

At mounting- flange temperature of 25° C 
or below  50 max. watt 

At mounting- flange temperature of 55° C 30 max. watt 
At mounting- flange temperature of 85° C 10 max. watt 

MOUNTING- FLANGE TEMPERATURE 
(During operation)   100 max. OS 

STORAGE- TEMPERATURE RANGE   -65 to +100 °C 

Characteristics, At Mounting-Flange TemPerature of 25° C: 

Common-Emitter Circuit. Base Input 

DC Collector- to- Emitter Voltage   - 1.5 volts 
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DC Current Gain ( hFE) 

2N561 

POWER TRANSISTOR 

DC Collector Current  -1 amp 
Small- Signal Input Impedance  20 ohms 
Small- Signal Current Gain ( hfe )*  65 

75 

Typical Operation: 

In typical common- emitter, base- input, 
"on- off" power- switching circuit at 
mounting-flange temperature of 25° C 

DC Supply Voltage   -28 -28 -28 -28 volts 
DC Base-Bias Voltage. . 1.5 1.5 1.5 1.5 volts 
Generator Resistance. . 50 50 50 50 ohms 
Base-Bias Resistor  150 150 150 150 ohms 
Load Resistor   56 28 14 7 ohms 
"Turn-On" Base Current. -6 - 16.4 - 56 - 180 ma 
"Turn-Off" Base Current 0 0 0 0 ma 
Switching Time:§ 

Delay time ( Td)   10 10 10 10 µsec 
Rise time (Tr)   130 120 90 90 µsec 
Storage time ( Ts) . 25 20 20 15 µsec 
Fall time ( 1-.0   85 80 80 65 , sec 

"On" Condition:* 
DC collector- to- emitter 
voltage   -0.25 -0.6 -0.5 - 0.7 volt 

DC base- to- emitter 

voltage   -0.39 -0.6 -0.75 - 0.9 volt 
DC collector current. .   - 0.49 - 0.98 - 1.96 - 3.9 amp 
Driving power   2.34 9.9 42.6 160 mw 
Power gain  33.7 31.9 31.3 24.6 db 
Efficiency  99.3 97.8 98.3 97.4 % 
Power output  13.1 26.8 54 106 watts 
Transistor dissipation.   123 600 873 2880 mw 

In typical dc- to-dc converter circuit 
at mounting-flange temPe rature of 25° C 

DC Supply Voltage   28 volts 
DC Supply Current   4.2 amp 
Power Input   118 watts 
Base- to- Emitter Driving Power 0  25 watt 
Switching- Repetition Rate   700 cps 
DC Output Voltage   420 volts 
DC Output Current   250 ma 
Efficiency  88 % 
Power Output  105 watts 
Losses: 

Primary winding ( Copper) 2  62 watts 
Secondary winding ( Copper)   1.5 watts 
Base- feedback winding ( Copper) 0  07 watt 
Transistordissipation ( During conduction)  2 watts 
Biasing resistors   2 watts 
Transformer core, silicon rectifiers, 

and transient   5.5 watts 
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2N561 

POWER TRANSISTOR 

os 

As class-A audio-frequency power amplifier 
in common- emitter circuit, base input, 
at mounting- flange temperature of 25° C 

DC Collector- to-
Emitter Voltage . . -28 -28 -28 - 28 volts 

DC Collector Current. -0.2 - 0.4 -1 - 1.5 amp 
Signal Frequency  400 400 400 400 cps 
Emitter Resistance 

(Unbypassed)  0.5 1 1 2 ohms 
Generator Resistance. 100 50 25 15 ohms 
Load Resistance   200 80 30 20 ohms 
Transducer Power Gain 44.2 36.5 30.8 22.3 db 
Total Harmonic Distortion. 6.6 5.5 5 4.3 
Power Output  2 5 10 15 watts 

As Push-pull class-B audio- frequency power 
amplifier in common- emitter circuit, base 
input, at mounting-flange temperature of 25° C 

Unless otherwise specified, values are for 2 transistors 

DC Collector- to-
Emitter Voltage . -28 -28 -28 - 28 volts 

DC Supply Current . -0.263 - 0.505 - 1.62 - 2.9 amp 
Signal Frequency  400 400 400 400 cps 
Emitter Resistance 

(Unbypassed)  0.5 0.5 0.5 0.5 ohm 
Generator Resistance 

(Per transistor). . .   150 100 10 10 ohms 
Load Resistance ( Collector 

to collector)   300 150 40 20 ohms 
Efficiency  67.8 70.7 66.1 61.6 
Transducer Power Gain .   38.1 35.4 25.9 22 db 

Total Harmonic Di stort ion  3.8 5 3.8 8 
Power Output  5 10 30 50 watts 

e For switching applications requiring operation at ratings above these 
specified values, refer to Rating Charts III and rf. ' Maximum Transistor 
Dissipation vs Pulse Duration". For applications limited by thermal 
runaway, refer to Rating Chart LI, Maximum Transistor Dissipation 
vs Circuit- Stability Factor x Collector- to- Emitter Volts'. For arellca-
lions not limited by thermal runaway. the maximum transistor dissipation 
at a given mounting- flange temperature between 250 C and 1000 C may be 
calculated from the following formula: 

PT = - - 25)/k 
where: 

PT = maximum transistor dissipation in watts at a mounting- flange 
temperature of T. 

FO . maximum transistor dissipation in watts at a mounting- flange 
temperature of 250 C. 

T • mounting- flange temperature in ° C. 

= Thermal resistance ( 1.5 max. °C/watt). 

measured at 1 kc. 
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2N56I 

POWER TRANSISTOR 

'On=-Condition Equations: 

Driving power = DC base- to- emitter voltage x DC base current. 

Transistor dissipation = ( DC collector- to-emitter voltage x DC collector 
current) • driving power. 

Power output = ( DC supply voltage - DC collector- to-emitter voltage) 
x DC collector current. 

Power gain = power output D driving power. 

Efficiency = power output f ( power output • transistor dissipation). 

.Turn- on. time = Ts • Tr) ' turn-off* time = Ts • Tf. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

At mounting-flange temperature of 25° C 

TyPIcal Range Values 
Values N:n. Max. 

DC Collector- to- Base Break-
down Voltaae ( BVc60) for 
dc collector ma. . -3 
with emitter open  

DC Collector- to- Emitter 
Breakdown Voltage: 
For dc collector ma. . 
-300 with base 
open ( BVcEo)   

With base connected to 
emitter ( BVcES)  

DC Emitter- to- Base Break-
down Voltage ( BVEB0) 
for dc emitter ma. . -3 
with collector open. . . . - 100 

DC Collector-to- Emitter 
Saturation Voltage ( VcE) 
for dc collector amperes 
. -4 and dc base ma. . 
-400   -0.4 

DC Collector- to- Emitter 
Punch-ThrougM Voltage 
(Vp)   -120 

DC Collector- Cutoff Current 

(IC80): 
For dc collector- to- base 

volts . - 0.5 with 
emitter open   -65 

For dc collector- to- base 
volts = - 30 with 
emitter open   -100 

DC Emitter- Cutoff Current 
(IEBO) for dc base- to-
emitter volts = - 12 
with collector open. . . . - 65 

-80 

-90 

-80 - volts 

-50 - volts 

-65 - volts 

-60 - volts 

-0.8 volt 

-78.5 - volts 

-150 yua 

-500 a 

111, 
-200 bca 

• 
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2N56I 

POWER TRANSISTOR 

6 

Typical. 
Values 

Range Vaiueb 

Min. Max. 

DC Current Gain ( hFE) for 
dc collector- to- emitter 
volts . - 1.5 and dc col-
lector amperes = - 4. . . . 26 

Alpha- Cutoff Frequency ( fae) 
for dc collector- to- emitter 
volts . - 1.5 and dc col-
lector amperes = - 1. . . . 6.5 

Thermal Resistance   1 

20 50 

5 

OPERATING CONSIDERATIONS 

kc 
1.5 °C/wall 

The base and emitter pins of the 2N56I fit the Loranger 

Mfg. Corp. socket No.2I49, or equivalent. When a socket is 

not used, connections can be soldered directly to the base 

and emitter pins. Soldering of the connections to the pins 

may be made close to the pin seals provided care is taken to 

conduct excessive heat away from the pin seals. Otherwise, 

the heat of the soldering operation willcrack the glass seals 
of the pins and damage the transistor. 

In applications where the chassis is connected to the 

positive terminal of the voltage supply, it will be necessary 

to use an anodized- aluminum insulator having high thermal 

conductivity, or a 0.002" mica insulator between the mounting 

flange and the chassis. An aluminum washer should be drilled 

or punched to provide thetwo mounting holes, and the clearance 

holes for the emitter and base pins. The burrs should then 

be removed from the washer and the washer finally anodized. 

To insure that the anodized insulating layer is not destroyed 

during mounting, it will also be necessary to remove the burrs 

from the holes in the chassis. Furthermore, to prevent a 

short circuit between the mounting bolt and the chassis, i 

is important that a fibre washer be used between the bolt and 

the chassis. (See Suggested Mounting Arrangement). 

It is important that the mounting flange which serves as 

the collector be securely fastened to a heat sink. Depending 

on the application, the chassis lheat sink) may be connected 

either to the positive or negativeterminal ofthevoltagesupply. 

It is to be noted that the metal case of this transistor 

operates at the collector voltage. Consideration, therefore, 

should be given to the possibility of shock hazard if the 

metal case of this transistor is to operate at a voltage 

appreciably above or below ground potential. In such cases, 

suitable precautionary measures should be taken. 

Under no circumstances should the mounting flange be 

soldered to the heat sink because the heat of the soldering 

operation will permanently damage the transistor. 
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2N56I 

POWER TRANSISTOR 

The 2N56 I should not be connected into or disconnected 

from ci rcuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

To prevent damage to the transistor by thermal runaway, 

an external resistance may be placed in the emitter or col lector 

circuit. The minimum value of this resistance may be obtained 

from the following equat ion: 

Pm 
E2 

- 4 ( 21 Po + — 
K 

where: 

E = DC col lector supply voltage ( Volts) 

Po = Col lector-to- emitter voltage x col lector current at 

desired operat ing point ( Watts! 

K = Thermal resistance -- t ransistor and heat sink 1°C/watt 

i 4 MAX. 
.72" 
MAX. 1 .000.-.005-

.156"2.003" 
DIA. 

TWO HOLES 
FOR 6-32 
SCREW 

MOUNTING 
FLANGE 

(COLLECTOR) 

PIN 
INSULATION 

.75 MAX. r-- DIA. "41 

2.02" 

EMITTER 

ME TAL CASE 
METAL MOUNT-
ING FLANGE 

2 PINS 

.040" 1.002" 
DIA. 

1.531'16.031"  

.072' 
3.010" 

1.187"2.005' 

.I25-3.010" 

.430" 
±.010" 

1.000" 
0.031" 

92C5-9238R4 
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2N56I 

POWER TRANSISTOR 

6-32 
SEE SCREW 

NOTEI 

SPRING —TYPE 
LOCK WASHER 

LUG AND 
CONNECTING 

WIRE 

FIBER 
INSULATOR 
WASHER 

6-32 
NUT 

SUGGESTED MOUNTING ARRANGEMENT 

MOUNTING FLANGE 
(COLLECTOR) 

CHASSIS 
(HEAT SINK) 
rx 11-x I/16 

92CS-10053 

NOTE I: 0.002" MICA INSULATOR OR ANODIZED-ALUMINUM IN-

SULATOR, DRILLED OR PUNCHED WITH BURRS REMOVED. 

MOTE 2: REMOVE BURRS FROM CHASSIS HOLES. 

Information Turn ished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No 1 icense is granted by implication or 
otherwise under any oatent or patent rights of RCA. 
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2N56I 

RATING CHART I 
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RATING CHART II 
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2N56I 
RATING CHART III 
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RATING CHART DI 
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AVERAGE CHARACTERISTIC 
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2N56I 

AVERAGE COLLECTOR CHARACTERISTICS 
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AVERAGE BASE CHARACTERISTICS 
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• AVERAGE CURRENT-TRANSFER CHARACTERISTIC 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE=25° C 
COLLECTOR-TO-EMITTER VOLTS=- I.5 

 nu 
MMMMMM Banal 

MMMMMM 

anannammannan MMMMMMMM manannan MMMMMMMMM unman@ 

 eamon.-. 
111111 MMMMMMM M111111111»1» MMMMMM ZUM11.11111»•1111111 -riaM11111111131111» 

ner., 

  à01 

RBIIA 
Bra  

-50 -100 -150 

BASE MILLIAMPERES 

-200 

92C5-9834 

-250 

AVERAGE CUTOFF-CURRENT CHARACTERISTICS 

M
I
C
R
O
A
M
P
E
R
E
S
 

5
 

5
 

8
 

6
 

o
 

6.
 

iy
 
w
 4

. 
o
.
»
0
 

ru
 
w
i
e
 
(P
o
o
 

ru
 
g
e
e
 
e
 o
°
  

COLLECTOR-CUTOFF CURRENT: 
MEASURED WITH A COLLECTOR-

• TO-BASE VOLTAGE OF -30 
AND EMITTER OPEN. 

EMITTER-CUTOFF CURRENT: 
MEASURED WITH AN EMITTER 
TO-BASE VOLTAGE OF - 12 
VOLTS AND COLLECTOR 
OPEN. 
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PERFORMANCE CHARACTERISTICS 
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2N640 
DRIFT TRANSISTOR 
GERMANIUM P—N—P ALLOY TYPE 

For radio-frequency-amplifier appli-
cations tnautomobtle-radlo receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Break-
down Voltage ( BVŒloi) for dc 
collector ma = -50 with emitter 
open, and at ambient tempera-
ture of 250 C  

Maximum DC Collector-Cutoff Cur-
rent (kw) for dc collector-to-
base volts = -12 with emitter 
open, and at ambient tempera-
ture of 25° C  

Maximum DC Emitter-Cutoff Cur-
rent (IE80) for dc emitter-to-
base volts = -1 with collector open, 
and at ambient temperature 
of 250 C   

Interlead Capacitance between 
collector and base leads with 
interlead shield connected to ground 
and all leads cut to 5/16"   

Thermal Resistance 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.375" 
Maximum Diameter   0.360" 
Dimensional Outline JEDEC No. TO-7 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See D:mensional Outline 

Base   JEDEC No.E4-48 

-34 volts 

-5 Pa 

-8 ma 

Lead 1- Emitter 

Lead 2— Base 

0.03 mef 
0.75 °C/mw 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

RADIO-FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute-Nastmum Values: 

DC COLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -1 max. volt 

6-59 SEMKONDUCTOR And MATERIALS DIVISION 
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2N640 

DRIFT TRANSISTOR 

DC COLLECTOR CURRENT   
DC EMITTER CURRENT   
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C 
At ambient temperature of 55° C 
At ambient temperature of 71° C 

-10 max. ma 
10 max. ma 

80 max. now 
50 max. mw 
35 max. now 

AMBIENT TEMPERATURE ( During operation) . 71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 -12 volts 
DC Collector Current   -0.5 -1 ma 
Current Gain.  50 60 
Base-to-Collector Capacitance ( Cpic) • . 1.55 1.55 Pelf 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 -12 volts 
DC Collector Current   -0.5 -1 ma 
Current Gain'  0.980 0.984 
Alpha-Cutoff Frequency   28 42 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 -12 volts 
DC Emitter Current   0.5 1 ma 
Signal Frequency   1.5 1.5 Mc 
Input Resistance   2000 1000 ohms 
Output Resistance 0  28 0.18 megohm 
Power Gain: 
Maximum,   47 47.5 db 
Useful, with circuit unneutralized .   25 28 db 

u Measured at 1 kc. 

Measured in a single- tuned unilateralized circuit matched to the 
generator and load impedances for maximum transfer of power. Trans-
former insertion losses not included. 

OPERATING CONSIDERATIONS 

The 214641.0 Should not be connected into or disconnected 
from circuits with the power on because high transient cur-

rents may cause permanent damage to the transistor. 

The flexible leads of the 211640 are usually soldered to 

the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 211640, the temperature of the solder 

6-59 SEMKONDUCTOR and MATERIALS Of%/SION 
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2N640 

DRIFT TRANSISTOR 

Should not exceed 255° C for a maximum immersion period of 

10 seconds for single—dip processes. 

The 2N640 utilizes shielding to minimize interlead capa— 

citance andtominimizecoupling by adjacent circuit components. 

This shielding is provided to lead 3 Ccenter lead) situated 

between the collector lead and the base lead and internally 

connected to the metal case. For optimum performance, it is 

recommended that lead 3 be connected to the chassis ground. 

6-59 
SEMICONDUCTOR and MATERIALS DIVISION 
RADIO CORPORATION OF AMERICA, SOMERVILLE, NEW JERSEY 

TENTATIVE 
DATA 2 



2N640 

DRIFT TRANSISTOR 

.360'MAX. 
DIA. 

.375' 
MAX. 

1.5" 
MIN. 

00 0 

BASE--\ 

EMITTER— 

.048 t.007— 

.048'3.007 « 

METAL CASE 

BASE 
JEDEC N9E4-48 

--COLLECTOR 

4 LEADS 

.07" DIA. 

(SECNOTE) 

\-INTERLEAD SHIELD, 
METAL CASE 

92CS-9122RS 

MOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDEOF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 

6-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2N640 

AVERAGE COLLECTOR CHARACTERISTICS 

COMMON -EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE= 25° C 
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2N640 

AVERAGE CHARACTERISTICS 

. : .. 

COMMON- EMITTER CIRCUIT, BASE INPUT. 
'T1 AMBIENT TEMPERATURE = 25. C 
Li FREQUENCY (KC)=. I 
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2N640 

PERFORMANCE CHARACTERISTICS 

COMMON -EMITTER CIRCUIT.BASE INPUT. 
AMBIENT TEMPERATURE = 2S. C 
COLLECTOR-TO- EMITTER VOLTS= -12 
LEAD 3 CONNECTED TO GROUND. 
LAC OUTPUT CIRCUIT SHORTED. 
°AC INPUT CIRCU T SHORTED. 
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2N640 

AVERAGE CHARACTERISTIC 
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2N64I 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For intermediate- frequency-amplifier 
applications in automobile-radio receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base Break-
down Voltage ( 13Vcs0) for dc 
collector pa . -50 with emitter 
open, and at ambient tempera-
ture of 25° C  

Maximum DC Collector-Cutoff Cur-
rent ( Ica) for dc collector-to-
base volts = -12 with emitter 
open, and at ambient tempera-
ture of 25° C  

Maximum DC Emitter-Cutoff Cur-
rent (IEB0) for dc emitter-to-
base volts = -1 with collector open, 
and at ambient temperature 
of 25° C   

Interlead Capacitance between 
collector and base leads with 
interlead shield connected to ground 
and all leads cut to 5/16" 

-34 volt 

-7 e‘a 

-8 ma 

0.03 gpf 
Thermal Resistance   0.75 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.375" 
Maximum Diameter   0.360" 
Dimensional Outline JEDEC No.T0-7 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Base   JEDEC No.E4-48 

Lead 1 - Emi t ter 

Lead 2- Base 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

INTERMEDIATE- FREQUENCY AMPLIFIER -- Class A 

Maximum Ratings, Absolute-Maximum Pallas: 

DC COLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -1 max. volt 

6-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2N64I 

DRIFT TRANSISTOR 

DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) .   71 max. °C 
STORAGE-TEMPERATURE RANGE  -65 to +85 °C 

Characteristics, At Ambient Temperature of 25 ° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-Emitter Voltage  -12 -12 volts 
DC Collector Current   -0.5 -1 ma 
Current Gain"  50 60 
Base-to-Collector Capacitance ( Cp ,c) .   1.55 1.55 iti,f 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 -12 volts 
DC Collector Current   -0.5 -1 ma 
Current Gain . 0  980 0.984 
Alpha-Cutof' iequency   28 42 Mc 

Typical Operation, At Ambient Temperature of 25 ° C: 

Common-Emitter Circuit, Base Input 

DC Collector-to-

Emitter Voltage  -12 -12 -12 -12 volts 
DC Emitter Current . 0.5 1 0.5 1 Ma 

Signal Frequency   262.5 262.5 455 455 ki 
Input Resistance   3700 2300 3500 2200 ohms 
Output Resistance  3 1.2 1.3 0.66 megohms 
Power Gain ( Single-stage): 
Max imum•   58 60 52 54.5 db 
Useful: 

With circuit 
neutralized  38 41 36 40 db 

With circuit 
unneutralized. . . . 33.5 36 32 34 db 

• 
Measured at I kc. 

measured in a single— tuned unilateralized circuit matched to the 
generator and load impedances for maximum transfer of power. Trans— 
former insertion losses not included. 

OPERATING CONSIDERATIONS 

The 2N64I should not be connected into or disconnected 

from circuits with the power on because high transient cur-
rents may cause permanent damage to the transistor. 

The flexible leads of the 2N64I are usually soldered to 

the circuit elements. Soldering of the leads may be made close 

to the glass stem provided care is taken to conduct excessive 

6-59 
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2N64I 

DRIFT TRANSISTOR 

heat away from the lead seal. Otherwise, the heat of the 

soldering operation will crack the seals of the leads and 

damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using the 2N64I, the temperature of the solder 

should not exceed 255° C for a maximum immersion period of 

10 seconds for single—dip processes. 

The 2N641 utilizes shielding to minimize interlead capa— 

citance andtominimizecouplingto adjacent circuit components. 

This shielding is provided by lead 3 (center lead) situated 

between the collector lead and the base lead and internally 

connected to the metal case. For optimum performance, it is 

recommended that lead 3 be connected to the chassis ground. 
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2N64I 

DRIFT TRANSISTOR 

BASE 

EMITTER-. 

.046" 

.048'3.007 

.192"1.007" 

M TA 

BASE 
JEDEC N2E4-48 

— COLLECTOR 

4 LEADS 

017' **°°W2. DIA • - - 
(SEE.O NOTE) 

\-INTERLEAD SHIELD, 
METAL CASE 

92C5- 9122R5 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DI AMETER 1 S NOT CONTROLLED. 
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2N64I 

AVERAGE COLLECTOR CHARACTERISTICS 
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COMMON-EMITTER CIRCUIT, BASE INPUT, 
AMBIENT TEMPERATURE = 25. C 
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2Nb4I 

AVERAGE CHARACTERISTICS 

. • ,,,,, • 
COMMON- EMITTER CIRCUIT, BASE INPUT. 

AMBIENT TEMPERATURE= 25* C 
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2N64I 

PERFORMANCE CHARACTERISTICS 

: COMMON-EMITTER CIRCUIT,BASE INPUT. ,   -,  •-•-, 
. AMBIENT TEMPERATURE- 25° C S 
: COLLECTOR-TO-EMITTER VOLTSr-I2 . .. . .... .... . .. .... 

-7 LEAD 3 CONNECTED TO GROUND. 
: LAC OUTPUT CIRCUIT SHORTED. 
' •AC INPUT CIRCUIT SHORTED. 
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2N64I 

AVERAGE CHARACTERISTIC 

..-
ÉMITTER OPEN. 
AMBIENT TEMPER ATURE=25" C 
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2N642 
DRIFT TRANSISTOR 
GERMANIUM P-N-P ALLOY TYPE 

For converter applications 
in automobile-radio receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Base Break-
down Voltage ( 8VCB0) for dc 
collector ma = -50 with emitter 
open, and at ambient tempera-
ture of 25° C  

Maximum DC Collector-Cutoff Cur-
rent (ICB0) for dc collector- to-
base volts = - 12 with emitter 
open, and at ambient tempera-
ture of 25° C  

Maximum DC Emitter-Cutoff Cur-
rent (1E80) for dc emitter- to-
base volts = - 1 with collector open, 
and at ambient temperature 
of 25° C   

Interlead Capacitance between 
collector and base leads with 
interlead shield connected to ground 
and all leads cut to 5/16"   

Thermal Resistance   

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0.375" 
Maximum Diameter   0.360" 
Dimensional Outline JEDEC No.T0-7 
Case  Metal 
Envelope Seals   Hermetic 
Leads, Flexible  4 
Minimum length   1.5" 
Orientation and diameter  See Dzmensional Outlsne 

Base   JEDEC No.E4-48 

Lead 1— Emitter 

Lead 2- Base 

CONVERTER SERVICE 

Maximum Ratings, Absolute-Naxlmum Values: 

DC COLLECTOR-TO- BASE VOLTAGE   
DC EMITTER-TO- BASE VOLTAGE   

-34 volts 

-7 ma 

-8 ma 

0.03 P/Àf 
0.75 °C/mw 

Lead 3- Interlead 
Shield, 
Metal 
Case 

Lead 4- Collector 

-34 max. volts 
-1 max. volt 
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2N642 

DRIFT TRANSISTOR 

DC COLLECTOR CURRENT  -10 max. mall) 
DC EMITTER CURRENT  10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C   80 max. mw 
At ambient temperature of 55° C   50 max. mw 
At ambient temperature of 71° C   35 max. new 

AMBIENT TEMPERATURE ( During operation). 71 max. °Ca' 
STORAGE-TEMPERATURE RANGE   -65 to +85 °OW 

Characteristics, At Ambient TemPerature of 25° C: 

Common—Emitter Circuit, Base Input 

DC Collector-To- Emitter Voltage . . . . -12 - 12 volts 
DC Collector Current  -0.5 -1 maim, 
Current Gain"   50 60 
Base-to-Collector Capacitance ( Cia.c).   1.55 1.55 puf 

Common-Base Circuit, Emitter /out 

DC Collector-To- Base Voltage  -12 - 12 volts 
DC Collector Current  -0.5 -1 ma 
Current Gain.   0.980 0.984 
Alpha-Cutoff Frequency  28 42 Mc 

Typical Operation: 
In self—excited, common— emitter, base input 

converter circuit at ambient temperature of 25 °C 

DC Collector- to- Emitter Voltage   - 12 volts 
DC Emitter Current  0.6 ma 
Signal Frequency  1 Mc 
Input Resistance  2600 ohms 
Output Resistance for intermediate 

frequency ( kc) . 262.5   2.5 megohms 
RIMS Base- to- Emitter Oscillator- Injection 

Voltage   100 millivolt. 
Power Gain: 
Maximum available   50 db 
Useful conversion   40 db 

e Measured at 1 kc. 

OPERATING CONSIDERATIONS • 
The 2N642 should not be connected into or disconnected 

from circuits withthe poNeron because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of the 2N642 are usually soldered to 
the circuit elements. Soldering ofthe leads may bemade close 

to the glass stem provided care is taken to conduct excessivg, 

heat away from the lead seal. Otherwise, the heat of th 

soldering operation will crack the seals of the leads and 

damage the transistor. 

6-59 SEMICONDUCTOR and MATERIALS DIVISION 
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2N642 

DRIFT TRANSISTOR 

1111 When dip soldering is employed in the assembly of printed 

circuitry using the 2N642, the temperature of the solder 

should not exceed 255° C for a maximum immersion period of 

10 seconds for single—dip processes. 

The 25642 utilizes shielding to minimize interlead 

capacitance and to minimize coupling to adjacent circuit 11,components. This shielding is provided by lead 3 ( center 

lead) situated between the collector lead and the base lead 

and internally connected to the metal case. For optimum 

performance, it is recommended that lead 3 be connected to 

the chassis ground. 
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2N642 

DRIFT TRANSISTOR 

.375" 
MAX. 

1.5" 
MIN. 

.360"MAX. 
DIA. 

BASE--\ 

EMITTER 

Ill I 
000 

.048" i.007'= 

.048"±.007" 

METAL CASE 

BASE 
JEDEC N2E4-48 

— COLLECTOR 

4 LEADS 

.017" **Ce'  DIA. 

(SEE. NOTE) 

\-INTERLEAD SHIELD, 
METAL CASE 

92C5-9122R5 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES 1 N THE ZONE 

BETWEEN 0.050" AND 0.250" FROM THE BASE SEAT. BETWEEN 

0.250" AND 1.50", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSI DE OF THESE ZONES, THE LEAD DI AMETER 1 S NOT CONTROLLED. 
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AVERAGE COLLECTOR CHARACTERISTICS 

e • COMMON- EMIT 1 EH LIPLUI I, tiAbt. NUI. 
' AMBIENT TEMPERATURE ,- 25° C 

....... 

1-) 

1 I.= 

... 

COLLECTOR MILLIAMPERES 
SEMICONDUCTOR and MATERIALS DIVISION 9 2 C - 9 f07 
RA010 CORPORATION Of AMERICA. SOMERVILlE SLEW lRESET 



2N642 

AVERAGE CHARACTERISTICS 

COMMON- EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE= 25* C 
FREQUENCY (KC). I 
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2N642 

AVERAGE CHARACTERISTIC 

••';' 
EMITTER OPEN. 
AMBIENT TEMPERATURE=25°   

r- : : r 
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2N1014 
POWER TRANSISTOR 

GERMANIUM P- N-P ALLOY TYPE 

For industrial and military applications 

The 2Ntoiq is the same as the 2R561 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as in power- switching, dc- to-dc-converter, 
and audio- frequency- amplifier applIcatguns 

Maximum Ratings, Abeolute-Narimum Values' 

PEAK COLLECTOR- TO- BASE VOLTAGE  -100 max. volts 
PEAK COLLECTOR- TO- EMITTER VOLTAGE: 
With base open  -65 max. volts 
With base connected to emitter  -80 max. volts 
With load between base and emitter See Rating Chart I 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

At mounting-flange temperature of 25° C 

Typical Range Values 
Values Nin. Max. 

DC Collector- to- Base Break-
down Voltage ( FiVc B0) for 
dc collector ma. = -3 
with emitter open   

DC Collector- to- Emitter 
Breakdown Voltage: 
For dc collector ma. =-300 
with base open ( BVcEp). • 

With base connected to 
emitter ( BVc Es)   

-120 

-80 

-90 

-100 volts 

-65 volts 

-BO - volts 

DATA 
SEMICONDUCTOR and MATERIALS DIVISION 
RADIO CORPORATION OF •MERICA, SOMERVITLE NEW JERSEY 



2N1014 

RATING CHART I 
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2N1425 

Drift-Field Transistor 

• GERMANIUM P- N-P ALLOY TYPE 

For Intermediate- Frequency Amplifier Appli-
cations in Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to-Base Voltage go for dc emitter-to-base volts = -0.5, 
dc collector ).d.a = - 50, ambient 
temperature = 25° C   volt 

Maximum nr Collector-Cutoff Current (Icrio) 
for dc collector- to-base volts = - 12, 
emitter open, ambient temperature= 25° C. -12 µa 

Maximum DC Emitter-Cutoff Current (IEB0) e for dc emitter-to-base volts = 
collector open, ambient temperature= 25°C -12 ma 

Interlead Capacitance between collector 
and base leads with interlead shield 
connected to ground and all leads cut 
to 5/16"  0.03 pvf 

Junction-Temperature Rise ( In free air) 0.6 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  375" 
Maximum Diameter  0  360" 
Dimensional Outline   JEDEC No.T0-7 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   4 
Minimum length  1  5" 
Orientation and diameter Se, Dimensional Outline 

Terminal Diagram: 

• Lead 1- Emitter Lead 3- Interlead 
Shield, 
Case 

Lead 2- Base Lead 4- Collector 

• 
INTERMEDIATE- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC COLLECTOR-TO-nAGE vOLIAGE  -24 max. volts 
DC EMITTER-TO-BASE VOLTAGE  -0.5 max. volt 
DC COLLECTOR CURRENT  -10 max. ma e DC EMITTER CURRENT  10 max. ma 

RADIO CORPORATION OF AMERICA 
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2N1425 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C . . . . 80 max. MW 

At ambient temperature of 55° C . . . . 50 max. mw 
At ambient temperature of 71° C . . . . 23 max. mw 

ak 

AMBIENT TEMPERATURE ( During operation). . 71 max. °C1Ile  
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common- Emitter Circuit. Base Input 

DC Collector-to-Emitter Voltage   -12 volts. 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   50 

Common-Base Circuit, Emitter Input 

DC Collector- to-Base Voltage  -12 volts 
De Emitter Current  1 Ma 

Small-Signal Current Transfer 
Ratio at 1 kc   0.980 111, 

Alni, -,- ,tc,ff rreo,,ncy  33 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common- emitter, base input, single- stage, 
455-kc intermediate-frequency amplifier circuit 

DC Supply Voltage   -6 -9 -12 volts 
DC Collector- to-Emitter Voltage -5.7 -8.5 -11 volts 
DC Emitter Current  1 1 1 ma 
Input Resistance  1300 1350 1550 ohms 
Output Resistance 0  31 0.415 0.525 megohm 
Collector-to-Base Capacitance 

(Cob ) 2  25 2.05 1.95 muf 
Maximum Power Gaina   51 52.4 54.4 db 
Useful Power Gain: 

In neutralized circuit  33.8 34 34 db 
In unneutralized circuit. . . 30 30.3 30.4 db 

a Measured in a single— tuned unilaterallied circuit matched to the III, 
generator and load impedance for maximum transfer of power ( transformer— 
insertion losses rot inc1J1,1). 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 

transient currentsmay cause permanent damage to the transistor. e 
The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 
and damage the transistor. 

When dip soldering is employed in the assembly of printed e 
circuitry using this transistor, the temperature of the solder 

should not exceed 255 ° C for a maximum immersion period of 

10 seconds. 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville. N 



2N1425 

This transistor utilizes shielding to minimize interlead 

capacitance and coupling to adjacent circuit components. 

eTh is shielding is provided by lead 3 situated between the 

col lector lead and the base lead and internal ly connected to 

the case. For opt imum performance, it is recommended that 

lead 3 be connected to the circuit ground. 

.360MAX. 
DIA. 

BASE -\ 

EMITTER-. 

.048 ±.007-

.048"1.007. 

.192".±.007" 

CASE SEAT 

INSULATION 

COLLECTOR 

4 LEADS 

.017" 

(SEE. NOTE) 

\-INTERLEAD SHIELD, 
CASE 

92C5-9122R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DIAMETER I S NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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TYPICAL CHARACTERISTIC 

2S  

2  

EMITTER OPEN. 5" 
ALL LEADS CUT TO j. 
LEAD 3 CONNECTED TO GROUND. 
AMBIENT TEMPERATURE= 25* C 
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-  

o -2 -4 -6 -8 -io -12 
COLLECTOR-TO- BASE VOLTS 

92C5-10418RI 

PERFORMANCE CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. _ 
AMBIENT TEMPERATURE=25° C 
FREQUENCY C(RC) KC) =455 
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2N1426 

Drift-Field Transistor 
GERMANIUM P- N-P ALLOY TYPE 

For Converter Applications in 
Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector- to- Base Voltage 
for dc emitter- to-base volts = -0.5, 
rir rollertnr na , -50, ambient 
temperature = 25° C   -24 volts 

,n) DC Collertor-Cutoff Current (Ice ()) 
dc collector- to-base volts = -12, 

,sitter open, ambient temperature= 25° C. -12 µa 
.!ximum DC Emitter-Cutoff Current IIEB0) 
for dc emitter- to-base volts = -0.5, 
collector open, ambient temperature= 25°C -12 µa 

Interlead Capacitance between collector 
and base leads with interlead shield 
connected to ground and all leads cut 
to 5/16"  0.03 aof 

Junction-Temperature Rise ( In free air) .   0.6 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Length ( Excluding flexible leads)  0  375" 
t.aximum Diameter  0  360" 
Dimensional Outline   JEDEC No.T0-7 
Case  Metal 
Seals  Hermetic 
Leads, Flexible   4 
Minimum length  1  5" 

See Dimensional Outline Orientation and diameter 
Terminal Diagram: 

Lead 1- Emitter 

Leal 2- BasE 

Lead 3— Interlead 
Shield, 
Case 

Lead 4 - Collector 

CONVERTER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

DC COLLECTOR-TO-BASE VOLTAGE  -24 max. volts 
DC EMITTER-TO-BASE VOLTAGE  -0.5 max. volt 
DC COLLECTOR CURRENT  -10 max. ma 
DC EMITTER CURRENT  10 max. ma 

RADIO CORPORATION OF AMERICA 
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2N1426 

TRANSISTOR DISSIPATION: 
At ambient temperature of 25° C . . . . 80 max. mw 
At ambient temperature af 55° C . . . . 50 max. mw • At ambient temperature of 71° C . . . . 23 max. mw 

AMBIENT TEMPERATURE ( During operation). . 71 max. oc 
STORAGE-TEMPERATURE RANGE   -65 to +85 °C 

Characteristics, At Ambient Temperature of 25° C: 

Common- Emitter Circuit, Base Input 

DC Collector- to-Emitter Voltage   -12 volts e 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   130 

Common-Base Circuit, Emitter Input 

DC Collector- to-Base Voltage  -12 volts 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

111, Ratio at 1 kc   0.992 
Alpha-Cutoff Frequency  33 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common- emitter, base input, 
self-excited, 1.5-Mc converter circuit 

DC Supply Voltage   -6 -9 -12 volts 
DC Collector-to-Emitter Voltage -5 -8 -11 volts 
DC Emitter Current 0  65 0.65 0.65 ma 
Input Resistance  1700 1800 2000 ohms 
Output Resistance 0  18 0.27 0.45 megohm 
RIMS Base-to-Emitter 
Oscillator- Injection Voltage. 100 100 100 mv 

Conversion Power Gain: 
Maximum available   43.5 43.5 48 db 
Useful   30.1 33.3 37.6 db 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE • shown under Type 2NI425 also apply to the 2NI426 

• 

• 
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PERFORMANCE CHARACTERISTICS 
. .. T .j . , . , .. . 

COMMON— BASE CIRCUIT, LM111 ER INPUT. 
 AMBIENT TEMPERATURE=25° C 

z 4000 
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.F.„7" ▪ 3000 

▪ 2000 
a 
re 

2- 1000 

. ..... 

LEAD 3 CONNECTED TO GROUND. 
• MEASURED AT 1.5 MC. . 

. ' •MEASURED AT 455 KC. 
EMITTER CURRENT (MA.).0.65 

o 
O 

Q-

-2 —4 —6 —8 —10 

COLLECTOR—TO—BASE VOLTS 

92C5—I0420 
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2N1633 

Drift-Field Transistor 

• 

e 

e 

GERMANIUM P-N-P ALLOY TYPE 

For Intermediate-Frequency-AmplifierApplica-
tions in Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Breakdown Voltage ( 8Vc6o) 
for dc collector pa . -50, 
emitter open, ambient 
temperature = 25° C  -34 volts 

Maximum DC Collector-Cutoff Current 
(1a0) for dc collector-to-base 
volts = -12, emitter open, 
ambient temperature = 25° C  -16 ma 

Maximum DC Emitter-Cutoff Current 

(lEfio) for dc emitter-to-base 
volts = -0.5, collector open, 
ambient temperature = 25° C  -16 ma 

Maximum Junction-Temperature Rise 
(In free air)  0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 

JEDEC No.T0-40 
 Metal and Plastic 

Hermetic 

Dimensional Outline  
Case 
Seals  
Terminal Diagram: 

Pin 1 - Emitter e Pin 2- Base 
Pin 4 - Col 1 ector 

INTERMEDIATE- FREQUENCY AMPLIFIER 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

e DC COLLECTOR-TO-BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw gle At ambient temperature of 71° C  35 max. mw 

AMBIENT TEMPERATURE ( During operation) 71 max. °C 
STORAGE-TEMPERATURE RANGE  -65to+85 °C 

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

DATA I 
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Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit. Base Input e DC Collector-to-Emitter Voltage  -12 volts 
DC Emitter Current   1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc  75 

Common-Base Circuit, Emitter Input 

DC Collector-to-Base Voltage   -12 volts 

DC Emitter Current Small-Signal Current Transfer 1 ma e Ratio at 1 kc  0.986 

Alpha-Cutoff Frequency   40 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common- emitter, base- input, single-stage, 
455-kc intermediate-frequency-amplifier circuit 

DC Supply Voltage  -6 -9 -12 volts 
DC Collector-to-Emitter Voltage  -5.7 -8.5 -11 volts 
DC Emitter Current   1 1 1 ma 
Input Resistance, ac output 
circuit shorted  1500 1550 1800 ohms 

Output Resistance, ac input 
circuit shorted 0  35 0.475 0.6 megohm 

Collector-to-Base Capacitance 
(Cob)  2.2à 2.1à 2à mmf 

Maximum Power Gain'  52.6 53.8 55.7 db 
Maximum Useful Power Gain: 

In neutralized circuit . . . • 36.7 36.7 36.7 db 
In unneutralized circuit . . • 31.2 31.3 31.4 db 

/n a common- emitter, base -input, two- stage, 
455-kc intermediate-frequency-amplifier circuit 

DC Supply 
Voltage. . . . -6 -6 -9 -9 -12 -12 volts 

DC Collector-
to-Emitter 
Voltage. . . . -5.7 -5.7 -8.5 -8.5 -11 -11 volts gl, 

DC Emitter 
Current. . . . 0.5 1 0.5 1 0.5 1 ma 

Input Resist-
ance, ac out-
put circuit 
shorted. . . 2800 1500 3000 1550 3400 1800 ohms 

Output Resist-
ance, ac in-
put circuit 
shorted. . . 0.7 0.35 0.9 0.475 1.2 0.6 megohms 

Collector-to-
Base Capac-
itance (Cob) • 2.2à 2.2à 2.14 2.1à 2à 24' of 

Maximum Power 
Gain° 52  2 52.6 53.3 53.8 55.6 55.7 db • 

• 

RADIO CORPORATION OF AMERICA 
Semiconductor d Materials Division Somerville. N. J. 
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Useful Power 
Gain: 
In neu— 

tralized 
circuit. . . 32.4 35.2 32.4 35.2 32.4 35.2 db 

In unneu — 
tralized 
circuit. . . 27.7 29.7 27.9 29.8 28 29.9 db 

A maximum variation from this value is 0.9 puf. 

0 measured in a single— tuned unilateralized circuit matched to the 
generator and load impedance formaximum transfer of power ( transformer— 
Insertion losses not included). 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

shown under type 2N1631 also apply to the 2NI633 

RADIO CORPORATION OF AMERICA 
Semiconductor & Materials Division Somerville. N. J. 
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TYPICAL COLLECTOR CHARACTERISTICS 
III If IflIfitfIf if iiiililiililiililiillililiiI 
COMMON—EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPEFtATURE= 25. C 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
COMMON—EMITTER CIRCU1T,BASE INPUT 
AMBIENT TEMPERATURE= 25. C 
FREQUENCY (KC)=455 
AAC OUTPUT CIRCU T SHORTED 
•AC INPUT CIRCUIT SHORTED. 
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Drift-Field Transistor 
GERMANIUM P- N- P ALLOY TYPE 

For Intermediate- Frequency-Amplifier Applica-
tions in Battery- Operated Radio Receivers 

The ahr1634 is the same as the aNt633 except 

items: 

for the following 

Mechanical: 

Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.260" 
Dimensional Outline JEDEC No.T0-1 

Metal 

Leads, Flexible  3 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3— collector 
(Adjacent 
to red dot 
on side of 
case) 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

The flexible leads of this transistor are usually soldered 

to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, thetemperature of the solder 

should not exceed 255 0 C for a maximum immersion period of 

10 seconds. 

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

DATA 

9-60 



2N1634 

.410" 
MAX. 

1.5" 
MIN. 

EMITTER — 

3 LEADS 

.017" 

(SEE. NOTE) 

BASE 

INSULATION 

COLLECTOR 

.07I"t .010" 
DIA. 

92C5-9148R6 

NOTE: THE SPECIFIED LEAD DIAMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 0.25" 

AND 1.5", A MAXIMUM DIAMETER OF 0.021" IS HELD. OUTSIDE 

OF THESE ZONES, THE LEAD DIAMETER IS NOT CONTROLLED. 
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Drift-Field Transistor 

GERMANIUM P- N-P ALLOY TYPE 

For Converter Applications in 
Battery-Operated AM Radio Receivers 

GENERAL DATA 

Electrical: 

Minimum DC Collector-to-Base 
Breakdown Voltage ( BV ) for CDO . 
dc LulleLtur µa - -50, emdter 
open, ambient temperature = 
25" C  34 . 31tn 

Maximum DC Collector-Cutoff 
Current (ICBO) for dc collec-
tor- to-base volts = - 12, 
emitter open, ambient temper-
ature = 25° C  -16 µa 

Maximum DC Emitter-Cutoff Cur-
rent ( 1E80) for dc emitter-
to-base volts = -0.5, collec-
tor open, ambient temperature 
= 25° C  -16 µa 

Maximum Junction-Temperature 
Rise ( In free air)   0.4 °C/mw 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.697" 
Maximum Seated Length  0.495" 
Maximum Diameter   0.260" 
Dimensional Outline  JEDEC No.T0-40 
Case  Metal and Plastic 
Seals  Hermetic 
Terminal Diagram: 

Pin 1- Emitter 
Pin 2- Base 

Pin 4- Collector 

CONVERTER 

Maximum and Minimum Ratings, Absolute-Maxlmum Values: 

DC COLLECTOR-TO- BASE VOLTAGE   -34 max. volts 
DC EMITTER-TO-BASE VOLTAGE   -0.5 max. volt 
DC COLLECTOR CURRENT   -10 max. ma 
DC EMITTER CURRENT   10 max. ma 
TRANSISTOR DISSIPATION: 

At ambient temperature of 25° C  80 max. mw 
At ambient temperature of 55° C  50 max. mw 
At ambient temperature of 71° C  35 max. mw 

RADIO CORPORATION OF AMERICA 
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AMBIENT TEMPERATURE ( During operat , . . . 
STORAGE-TEMPERATURE RANGE   -65 to +85 

Characteristics, At Ambient Temperature of 25° C: 

Common-Emitter Circuit, Base ¡nut 

DC Collector-to-Emitter Voltage   -12 volts 
DC Emitter Current  1 ma 
Small-Signal Current Transfer 

Ratio at 1 kc   75 

Common- Base Circuit, Emitter Input 

DC Collector-to- Base Voltage  -12 volts 
DC Emitter Current  1 Ma 

Small—Signal Current Transfer 
Ratio at 1 kc   0.986 

Alpha-Cutoff Frequency  45 Mc 

Typical Operation, At Ambient Temperature of 25° C: 

In a common- emitter, base- input, 
self-excited, 1-Nc converter circuit 

DC Supply Voltage   -9 volts 
DC Collector-to- Emitter Voltage   -8.5 volts 
DC Emitter Current  0.65 ma 
Input Resistance  2000 ohms 
Output Resistance   0.3 megohm 
RMS Base- to-Emitter 
Oscillator- Injection Voltage  100 mv 

Conversion Power Gain   36 db 

OPERATING CONSIDERATIONS 
and DIMENSIONAL OUTLINE 

shown under Type 2N1631 also apply to the 2N1635 

RADIO CORPORATION OF AMERICA 
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TYPICAL COLLECTOR CHARACTERISTICS 
--

COMMON—EMITTER CIRCUIT, BASE INPuT 
AMBIENT TEMPERATURE= 25. C . 

..  • 
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COLLECTOR MILLIAMPERES 
92CM-9107 
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TYPICAL CHARACTERISTICS 

•  EMITTER OPEN. 
- AMBIENT TEMPERATURE = 25 ° C 
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2N1636 

Drift-Field Transistor 
GERMANIUM P-N-P ALLOY TYPE 

For Converter Application in 
Battery-Operated AM Radio Receivers 

The 2/11636 : s the same as the 2/11635 escePt for the followlne 

stems: 

Mechanical: 

Maximum Length ( Excluding flexible leads)  0.410" 
Maximum Diameter   0.2W" 

Dimensional Outline JEDEC No.TO -1 
Case  Metal 
Leads, Flexible  3 
Minimum length   
Orientation and diameter  See Dimensional Out 1 ne 

Terminal Diagram: BOTTOM VIEW 

Lead 1- Emitter 

Lead 2- Base 

Lead 3- collector 
(Adjacent 
to red dot 
on side of 
case) 

OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected into 

or disconnected from circuits with the power on because high 

transient currents may cause permanent damage to the transistor. 

The flexible leads of this transistor are usually soldered 
to the circuit elements. Soldering of the leads may be made 

close to the glass stem provided care is taken to conduct 

excessive heat away from the lead seal. Otherwise, the heat 

of the soldering operation will crack the seals of the leads 

and damage the transistor. 

When dip soldering is employed in the assembly of printed 

circuitry using this transistor, the temperature of the solder 

should not exceed 255° C for a maximum immersion period of 

10 seconds. 
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2N1636 

.240" MAX. 
DIA. 

.410" 
MAX. 

1.5" 
MIN. 

BASE 

RED DOT 

CASE SEAT 

EMITTER INSULATION 

3 LEADS 

.017" DIA 

(SEE NOTE) 

-,—COLLECTOR 

.071t.010" 
DIA. 

92C5-9148R6 

NOTE: THE SPECIFIED LEAD DI AMETER APPLIES IN THE ZONE 

BETWEEN 0.05" AND 0.25" FROM THE CASE SEAT. BETWEEN 

0.25" AND 1.5", A MAXIMUM DIAMETER OF 0.021" 1 S HELD. 

OUTSIDE OF THESE ZONES, THE LEAD DI AMETER 1 S NOT CONTROLLED. 

RADIO CORPORATION OF AMERICA 
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2N2015 

Power Transistor 

• SILICON N-P-N DIFFUSED-JUNCTION TYPE 

For PowerSwitchingandAmplifier Service 
in Industrial and Military Applications 

GENERAL DATA 

Mechanical: 

Operating Position  Any 

eMaximum Seated Length  0  520" 
Maximum Diameter  1  250" 
Dimensional Outline  JEDEC No.70-36 
Case    Welded, Metal 
Seals  Hermetic 
Terminal Diagram ( See Dimensional Outline): 

BOTTOM VIEW 

LUG 

CENTER 
STUD 

LUG 

INDEX 
PIN 

INDUSTRIAL SERVICE 

Such as dc- to-dc converter, inverter, chopper, relay-
control, oscillator, regulator, pulse-amplifier, and 
class A and class R push- pull-amplifier circuits 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   100 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: (110 With base open ( Sustaining voltage)'. 50 max. volts 
EMITTER-TO-BASE VOLTAGE   10 max. volts 
COLLECTOR CURRENT   10 max. amp 
EMITTER CURRENT   -13 max. amp 
BASE CURRENT  6 max. amp 
TRANSISTOR DISSIPATION:b 

At case temperaturec of 25° C or below. . 150 max. . watts 
At case temperaturesc above 25° C . . . . See Rating Chart 

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

LUG TEMPERATURE:d 
For 10 seconds maximum  235 max. °C 

Characteristics: 

At case temperature of 25° C. 

4110 Forward Current-Transfer-Ratio Cutoff-Frequency ( fae)   25 kc 

RADIO CORPORATION OF AMERICA 
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2 N 2015 

Collector-to-Base Capacitance (Cob) 
with dc collector-to-base volts = 40. .   400 

Thermal Time Constant (71)  30 miS'ec e 
Typical Operation: 

In accompanying pulse- response test 
circuit at case temperaturec 01250 C 

Collector Supply Voltage (Vcc)  24 volts 
DC Base-Bias Voltage (VBB)  -6 volts 
"On" DC Collector Current   10 amp 
"Turn-On" Base Current ( le i)  2  e amp 
Base Resistance ( Rel)   10 ohms 
Base Resistance (RB2)   10 ohms 
Collector Resistance (Rc)   2 ohms 
Switching Time: 

"Turn-on" time [Relay time (td) + 
rise time ( tr)]   4 µsec Aim, 

"Turn-off" time [Storage time ( ts) + 
fall time (4)]   7 µsec IF 

à The Collector- to- Emitter Sustaining Voltage (VC(Ptsus)) with the base 
open is that value of voltage which remains relati ely constant over a 
wide range of collector currents, and approximates the collector volt-
age at which the effective alpha of the device is equal to unity ( Tam 
m 1; voltage at which the product of alpha (a), at low voltage, times 
the multiplication factor ( M) equals unity). 

u:4cfmeadyriadige=Chart and also Transistor-Dissipation Rating 

Measured at intersection of sealing surface with mounting stud. 

d Measured 1/16' ± 1/32' down from seating surface. 

ELECTRICAL CHARACTERISTICS 

Voltage values are given with respect to base and at 
case temperaturec of 25° C unless otherwise sPecified 

Max. 

DC Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 
ma. - 2   VCEX - 100 volts • 

With base open ( Sustaining 
voltage), dc collector ma. 
= 200, dc base ma - 0 VCE04 - 50 volts 

Isus) 
DC Base-to-Emitter Voltage for 
dc collector-to-emitter volts 
= 4, dc collector amperes = 5 . V • , BE 2.2 volts gib 

DC Collector-Cutoff Current 'CB0 
for dc collector volts a 30, 
dc emitter ma. a 0, case 
temperature .a. 

25° C   - 50 ma 

150° C  2 ma 
DC Emitter-Cutoff Current for dc  II, 
emitter volts = 10, dc 
collector ma. - 0   IEBO 50 µa 

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



2 N 2015 

DC Forward-Current Transfer Ratio hFE 
for dc collector-to-emitter 

1, Volts = 4, dc collector amperes = 
5   15 5G 
10  7.5 

Collector-to- Emitter Saturation 
Resistance for dc collector 
amperes = 5, dc base amperes 
- 0.5   Rs - 0.25 ohm 

Thermal Resistance: e Junction-to-case  1.17 °C/watt 

The Collector- to- Emitter Sustaining voltage (vCE0(„susl) with the base 
open is that value of voltage which remains relatI ely'constant over a 
wide range of collector currents, and approximates the collector volt-
age at which th c effective alpha of toe deviLe is equal to unity ( Vam 
= 1; voltage at which the product of alpha ( a), at low voltage, times 
the multiplication factor (M) equals unity). 

C measured at intersection of seating surface with mounting stud. 

• OPERATING CONSIDERATIONS 

It is recommended that this transistor not be connected 

into or disconnected from circuits with the power on because 

high transient currents may cause permanent damage to the 

transistor. 

Electrical connection can be made to the base and emitter 

lugs by means of clips or by soldering directly to the lugs. 

When soldering connections are made to the lugs, care should 

be taken to conduct excessive heat away from the lug seals, 

otherwise the heat of the soldering operation will crack the 

glass seals of the lugs and damage the transistor. 

This transistor is provided with a single- ended stud for 

mounting to a heat sink and for electrical connection to the 

collector. ISeeaccompanying Suggested Mounting Arrangement). 

Electrical connection to the base and to the emitter is made 

to their respective lugs. 

It is to be noted that the case of this transistor oper-Oates at the collector voltage. Because of the possibility of 

shock hazard when the case of this transistor is at a voltage 

appreciably above or below ground potential, suitable pre-

cautionary measures should be taken. 

• 

• 
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2 N 2015 

PULSE—RESPONSE TEST CIRCUIT 

RELAY* 

6.3 VOLTS 
60 CPS 

4--IC 

V88 ,bc 
Ii IiII 

RB2 

Rc 

TO 
CATHODE-RAY 

OSCILLOSCOPE* 

NC.P. CLARE TYPE HOP-1028 et TEKTRONIX TYPE 545 
OR EQUIVALENT OR EQUIVALENT 

Q: Transistor type 2N2015 

o 
z RELAY 

u 14 CLOSES 
Ir 
D 

0 U 

'TURN -ON" 
TIME 

ASSOCIATED WAVE FORM 

RELAY OPENS—if 
ON 

92CS-11125RI 

90% 

10% TIME 

"TURN-OFF" 
TIME 

92C 5- III 26RI 
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2N2015 

JEDEC No.70-36 • 1.251C)II.A'MAX.-3.1 
520"MAX. 

.375" MIN. 

.500"MAX. 

MOUNTING STUD 
*10-32 NF - 2A THD. 

.610" MIN. 

.710' MAX. 

.140" MAX. --PI 

.345"R 

.312" MAX. 

INDEX PIN OF 
INSULATING 
MAT AL 

.140" DIA MAX. 

EMITTER 

INSULATING— BASE 
EYELETS 

SUGGESTED MOUNTING ARRANGEMENT 

°INSULATING 
BUSHING 

°MICA INSULATCA 

°METAL v.esmEm 

o'reairix LUG 

°LOCK NUT 
10-32 

COLLECTOR 
(CONNECTED 
TO CASE) 

92CM - e612RI 

°MICA INSULATOR 
.002" - 03" THICK 

\ CHASSIS (HEAT SINK) 

CHASSIS HOLE 
0200« DIA. 

92C3-OLU 

SUPPLIED WITH EACH TRANSISTOR. 

b SHAKEPROOF DIVISION, ILLINOIS TOOL WORKS, 

CATALOG No.2102-6. 
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2 N 2015 

RATING CHART 

150 

o 
-100 -50 0 50 100 150 200 

CASE TEMPERATURE—CC 

92CS - 11089 

TYPICAL BASE CHARACTERISTICS 

1000 

-ec) 
1-1 

750 

à 
500 

cn 250 
o 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VcE).4 

CURVE CASE TEMPERATURE— SC 

25 

-65 
175 

0.5 I I 5 25 
BASE- TO- EMITTER VOLTS ( VBE) 

92C5-II093 

• 
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2N2015 
TYPICAL DC-CURRENT-TRANSFER-

RATIO CHARACTERISTICS 

* I 
• COMMON-EMITTER CIRCUIT, BASE INPUT, p  
: COLLECTOR-TO-EMITTER VOLTS (VcE)=4  r_ 

CURVE 

: 

O 2 

CASE TEMPERATURE— C 

Ii 

25 

- 65 

175 

•••• 

•••  

NORM 
••••••• 

••••••• 

eimev 

•••• 

12 4 6 8 10 
COLLECTOR AMPERES (IC 

92CS-11090 
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COMMON- EMITTER CIRCUIT, BASE INPUT 
COLLECTOR- TO-EMITTER VOLTS ( VcE )64 

.115 
•C.5,-----....,.... 

..." 

„e?..,,,Q.,' 

./ %. 
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des r 
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-6...... -- ....... N, 

... .-
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6 e 100 2 

COLLECTOR MILLIAMPERES ( Ic) 

4 6 81000 

92CS - 11095 
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2N2015 
TYPICAL COLLECTOR-CUTOFF-
CURRENT CHARACTERISTIC 

e 
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EMITTER OPEN 
COLLECTOR- TO- BASE VOLTS Vce.30 

-75 -50 -25 0 25 50 75I 
JUNCTION TEMPERATURE — CC 

92CS - 11094 
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2N2016 

Power Transistor 

SILICON N- P-N DIFFUSED-JUNCTION TYPE 

For Power Switching and Amplifier Service 
in Industrial and Military Applications 

The 2112016 is the same as the 2112015 except for the following 
items: 

INDUSTRIAL SERVICE 

Such as tridc-Po-dC converter, inverter, rhopPer, relay-
control, oscillator, regulator, pulse- amplifier, and 
class A and class tush-Pull-amplifier rIrrulti 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   130 max. volts 
COLLECTOR-TO-EMITTER VOLTAGE: 

With base open ( Sustaining voltage)e. • 65 max. volts 

ELECTRICAL CHARACTERISTICS 

Min. Max. 

DC Collector-to-Emitter Voltage: 
With emitter reverse-bias 

volts = 1.5, dc collector 

a 

ma. — 2   V CEX 130 Volts 

With base open ( Sustaining 
voltage), dc collector 
ma. = 200, dc base 
current = 0   65 volts VCE08(sus) - 

The Collector— to— Emitter Sustaining Voltage (VCE(sus)) with the base Q  
open is that value of voltage whiCh remains relatively constant over a 
wide range of collector currents, and approximates the collector voltage 
at which the effective alpha of the device is equal to unity Nam 1; 
voltage at which the product of alpha (a), at low voltage, times the 
multiplication factor (M) equals unity). 
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