








































































































































































































































































































































































































































































Technical Data 

TRANSISTOR 
Germanium p-n-p type used in 

converter (mixer-oscillator) appli-

227 

cations in battery-operated portable 2Nl 526 
radio receivers. In a common-emitter 
circuit, this type is capable of pro-
viding a useful conversion power 

gain of 34.5 db. JEDEC No. TO-1 package; outline 4, Outlines Section. This 
type is identical with type 2N1524 except for the following items: 

CHARACTERISTICS 

In Common-Emitter Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector• 
to-emitter volts = 5.7, emitter ma = 1, and frequency = 1 
kilocycle) .................................................... . 

Power Gain (with collector-to-emitter volts = - 5, emitter 
ma = 0.65, and frequency = 1.5 Mc) ....................... . 

130 

44.2 db 

TYPICAL OPERATION JN SELF-EXCITED 1.5-MC CONVERTER CIRCUIT 
DC Collector-Supply Voltage .................. -6 -9 
DC Collector-to-Emitter Voltage ................ -5 -8 
DC Collector Current -0.65 -0.65 
Input Resistance .... : : : : : : : : : : : : : : : : : : : : : : : : : : : : 1850 1950 

~~Eu~a~:..l~l~&er· ·oscniatoi-~iri.iection ·voitage 
0.19 0.28 
100 100 

Conversion Power Gain: 
Maximum available ........................... 44.2 461 
Useful ················· ........................ 34.2 34.5 

TRANSISTOR 
Germanium p-n-p type used in 

converter (mixer-oscillator) appli­
cations in battery-operated AM 
portable radio receivers. This type 
is electrically identical with type 
2N1526. 

TRANSISTOR 
Germanium n-p-n type used in 

medium-speed switching applica­
tions in data-processing equipment. 
These transistors are n-p-n comple­
ments of the p-n-p types 2N404 and 
2N404A. JEDEC No. TO-5 package; 

outline 6, Outlines Section. 

MAXIMUM RATINGS 

Collector-to-Base Voltage (with emitter open) • 
Collector-to-Emitter Voltage (with base-to-

emitter volts = -1) ....................... . 
Emitter-to-Base Voltage (with collector open) . 
Collector Current ............................. . 
Emitter Current . . . . . .......................• 
Transistor Dissipation: 

At ambient temperatures up to 25°C ....... . 

2N16"05 
25max 

24max 
12max 

100 max 
-100max 

150max 

-12 'l'Olts 
-11 volts 

-0.65 ma 
2150 ohms 
0.48 megohm 
100 mv 

48.9 db 
35.8 db 

2N1527 

2N1605 
2N1605A 

2NZ605A 
40max volts 

40max volts 
12max volts 

lOOmax ma 
-lOOmru.: ma 

200max mw 
At ambient temperatures above 25°C ....... . 

Ambient Temperature Range: 
See curve page 80 

Operating and storage 
Lead Temperature (for 10 seconds maximum) 

-65 to 100 -65 to 100 ·c 
235max 235max ·c 
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CHARACTERISTICS 

Collector-to-Emitter Saturation Voltage: 
With collector ma = 12 and base ma = 0.4 . , • 
With collector ma = 24 and base ma = 1 .. , • 

Base-to-Emitter Voltage: 
With collector ma = 12 and base ma = 0.4 .•• 
With collector ma = 24 and base ma = 1 ...• 

Collector-Cutoff Current: 
With collector-to-base volts = 12 and 

emitter current = O ..............•••••••• 
With collector-to-base volts = 40 

and emitter current = O ......•...•.••.••• 
Total Stored Charge (with collector-to-base 

volts = 5.25, collector ma = 10, and base 
ma= 1) .•••••••••••.•••••••••..•..•..••••.•• 

2N1605 

0.15max 
0.2max 

0.3Smax 
0.4max 

Smax 

1400 

In Common-Base CJrcvit 

Collector-to-Base Capacitance (with conector­
to-base volts = 6 and collector current = 0) 

Forward-Current-Transfer-Ratio Cutoff 
Frequency (with collector-to-base volts = 6 and emitter current = 1) ............. . 

2N1605 

20max 

4min 

In Common-Emitter C'ua,it 

Forward Current-Transfer Ratio: 
With collectorsto-emitter volts = 0.15 and 

collector ma = 12 ......................• , 
With collector-to-emitter volts = 0.2 and 

collector ma = 24 .......................•• 
With collector-to-emitter volts = 0.25 and 

collector ma = 20 ........................ .. 

TRANSISTOR 

30mln 

24min 

40min 

2N1605A 

0.15 max vott 
0.2max volt 

0.35 max volt 
0.4max volt 

pa 

lOmax pa 

1400 max pcoul 

2N1605A 

20max 

4min 

30min 

24min 

40min 

pf 

Mc 

2N1613 
Silicon n-p-n type used in a ~It 

wide variety of small-signal and 
medium-power applications in in-
dustrial and military equipment. It 1 3 

can be used in rf service as an am- E c 
plifier, mixer, oscillator, and con-

verter; in af service for small- and large-signal driver and power applications; 
in · switching service for high-speed switching circuits requiring transistors 
having high voltage, high dissipation, high pulse beta, low output capacitance, 
and exceptionally low noise and leakage characteristics. JEDEC No. T0-5 pack­
age; outline 6, Outlines Section. For curve of typical transfer characteristics, 
refer to type 2N2102. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ..............• , 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 10 ohms or less) .............................• 
Emitter-to-Base Voltage (with collector open) ..............•• 
Collector Current ............................................ . 
Transistor Dissipation: 

At case temperatures up to 2s•c ........................... . 
At ambient temperatures up to 25°C ....................... . 
At case or ambient temperatures above 25°C ............... . 

Temperature Range: 
Operating (junction) .... , , .............................•.... 
Storage .......................................... , . , .. , .•• •· •, 

Lead Temperature (for 10 seconds maximum) ...••••••••••••• 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage 

(with collector ma = 0.1 and emfiter current = 0) ......... . 
Emitter-to-Base Breakdown Voltage 

(with emitter ma = 0.25 and collector current = 0) .........• 
Collector-to-Emitter Reach-Through Vol.tage 

{with emitter-to-base vol.ts = 1.S and collector ma = 0.1\ ...• 

75max volts 

50max volts 
7max volts 
lmax ampere 

3max watts 
O.smax watt 

See curve page 80 

-65 to200 •c 
--65 to 300 "C 

25Smax °C 

7Sm1n 

7min 

75min 

votts 
volts 

volts 
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Collector-to-Emitter Sustaining Voltage (with external base-­
to-emitter resistanee = 10 ohms or less and collector ma = 100) 

Base-to-Emitter Saturation Voltage 
(with collector ma = 150 and base ma = 15) , •.............• 

Collector-to-Emitter Saturation Voltage 
(with collector ma = 150 and base ma = 15) ..............•• 

Collector-Cutoff Current (with collector-to-base volts = 60 
and emitter current = 0) ......................... . 

Emitter-Cutoff Current ( with emitter-to-base volts = 5 
and collector current = 0) ............................•••.•• 

Thermal Resistanee: 
Junction-to-case ...........•....•.....•..........•......•.••• , 
Juneti-On to ambient ..................................... ., ••• 

In Common-Base Circuit 

In~'ih,R;~i!~g;_~:b~s~~i;
1
';; 5 and collector ma = 1 .•... 

With collector-to-base volts = 10 and collector ma = 5 .••.• 
Input Capacitance (with emitter-to-base volts = 0.5 

and collector eurrent = 0) . . . . . . . . .. . .......... . 
Output Capacitance (with collector-to-base volts = 10 

and emitter current = 0) .............................•...•. 
Output Conductance at 1 kiloeycle: 

With collector-to-base volts = 5 and collector ma = 1 ..... . 
With collector-to-base volts = 10 and collector ma = 5 ..... . 

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at 
1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 
With collector-to-base volts = 10 and collector ma = 5 

In Common-Emitter Cinuif 

DC-Pulse Forward Current-Transfer Ratio:• 
With collector-to-emitter volts = 10 and collector ma = 150 
With collector-to-emitter volts = 10 and collector ma = 500 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 10 and collector ma = 0.1 
With collector-to-emitter volts = -10 and collector ma = 10 

Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 5, collector ma = 1, 

and frequency = 1 kilocycle .............................. .. 
With collector-to-emitter volts = 10, collector ma = 5, 

and frequency = 1 kilocycle .........................•.... 
With collector-to-emitter volts = 10, collector ma = 50, ..... . 

Noi:~i~u(;!.;ftb ~!~~;-to-emitter volts·,;; io: ·coilectoi:' ina'. 
= 0.3, ll:enerator resistance = 1000 ohms, circuit bandwidth 
= 15 kilo.crcles, and signal frequency = 1 kilocycle) ....... . 

Total Switching Timet (delay time plus rise time plus fall time) 

• Pulse duration = 300 µsec; duty factor = 0.018. 

229 

50min volts 

1.3 max volts 

1.5 max volts 

0.01 max µ.a 

0.01 max µ.a 

58.3 max °C/watt 
219 max 'C/watt 

24 to 34 
4to 8 

80max 

25max 

0.1 to 0.5 
0.1 to 1 

0.0003maK 
0.0003max 

4-0 to 120 
20mfn 

20min 
35min 

30 to 100 

35 to 150 

3mfn 

12max 
30max 

ohms 
ohms 

pf 

pf 

µ.mho 
i=ho 

db 
nsec 

t Refer to type 2N2102 for Total-Switching-Time Measurement Cireu-!t. 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2Nl6l3 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE• 25°C 

BASE MICROAMPERES•O 

0 10 20 30 40 50 60 70 
COLLECTOR-TO-EMITTER VOLTS 

92CS·lll78T 
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:l 
0: 
w 
0. 

TYPICAL coll.ECTOR CHARACTERISTICS 

~ 500 r--t--t---t---e-,.-+=:;;----t--::::;;;:;;,---±=-"i-------J=~r--t------i 
::; 
--' 
~400 
0: 

~ 300 l---~~;ji:::~::i;;:_-~;;:.i.-.,,,,~:::::::i::=-1-----f===l===l==1----1----j 
w 
--' 
--' 
8 200 r7~~~p"4F-::j:;:::::j==1==+--t--t--t----t--=r----t---1 

0 2 

2N1631 

BASE MILLIAMPERES• 0 

4 6 8 10 12 
COLLECTOR-TO-EMITTER VOLTS 92CM•ll1B9T 

TRANSISTOR 
Germanium p-n-p type used in 

radio-frequency amplifier applica­
tions in battery-operated AM port­
able radio receivers. In an unneu­
tralized rf amplifier circuit, this type 
can provide a power gain of 25.6 db 

~ 
E B C 

at 1.5 megacycles. JEDEC No. TO-40 package; outline 15, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter- open) .............•..•• 
Emitter-to-Base Voltage (with collector open) .............••• 

~l:et;,r c~:':~rt. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Transistor Ditsipation: 

At ambient temperatures up to 25°C .........................• 
At ambient temperature of 55°C ............. , ............... . 
At ambient temperature of 71 °C ......................... , ... . 

Ambient-Temperature Range: 
Operating ................................................... . 
Storage ...................................................... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector µa = -50 

and emitter current = O) . . 
Collector-Cutoff Current (with collector-to-base volts = -12 

and emitter current = 0) ............................. . 
Emitter-Cutoff Current (with emitter-to-base volts = -0.5 

and collector current = 0) . . . . . . . . ...............• 
Thermal Resistance: 

Junction-to-ambient ........................................•• 

In Common-Base Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-base volts = -12, collector ma = -1, and frequency = 1 kilocycle) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts ~ -12 and collector ma = -1) 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts cc -12, collector ma = - 1, and frequency = 1 kilocycle) 

-34max 
-0.5max 
-l0max 

l0max 

80max 
50max 
35max 

-65 to 71 
-65 to 85 

volts 
volt 
ma 
ma 

mw 
mw 
mw 

·c 
·c 

-34 min volts 

-16 max µa 

-16max µa 

0.4 max °C/mw 

0.987 

45 

8-0 

Mc 
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TYPICAL TRANSFER CHARACTERISTIC 
6 

TYPt 2Nl63I 
1 I 

COLLECTOR-TO-EMITTER 
1- VOLTS=-9 

AMBIENT TEMPERATURE=25°C 

I 
I 

_/ 
0 50 100 150 200 250 

BASE-TO-EMITTER MILLIVOLTS 
92CS-1067ST 

TYPICAL OPERATION 
DC Collector-Supply Voltage ................•..• 
DC Collector-to-Emitter Voltage ................• 
DC Collector Current ........................... . 
Signal Frequency ................................ . 
Input Resistance (with ac output circuit shortedl . 
Output Resistance (with ac input circuit shorted . 
Extrinsic Transconductance ..................... . 
Collector-to-Base CaJ,>acitance .................... . 
Maximum Power Garn ...........................• 
Useful Power Gain: 

In unneutralized circuit ..........•••..•..•...•• 

TRANSISTOR 

-6 
-5.7 

-1 
1.5 
520 

0.065 
36000 

2.2 
40.4 

25.3 

-9 
-8.5 

-1 
1.5 
750 
0.11 

36000 
2.1 

44.3 

25.5 

Germanium p-n-p type used in 
radio-frequency amplifier applica­
tions in battery-operated AM port­
able radio receivers. In an unneu­
tralized rf amplifier circuit, this type 
can provide a power gain of 25.6 db 

-12 
-11 
-1 
1.5 

1000 
0.18 

36000 
2 

47.7 

25.6 

231 

volts 
volts 

ma 
Mc 

ohms 
megohm 

µmhos 

st 
db 

2N1632 

at 1.5 megacycles. JEDEC No. T0-1 package; outline 4, Outlines Section. This 
type is electrically identical with type 2N1631. 

See List of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

See List of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

See List of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

See List of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

2N1633 

2N1634 

2N1635 

2N1636 
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TRANSISTOR 
Germanium p-n-p type used in 

2N1637 
radio-frequency amplifier applica­
tions in AM automobile radio re­
ceivers. In an unneutralized circuit, 
this type is capable of providing a 
useful power gain of 25.6 db at 1 

megacycle. JEDEC No. T0-1 package; outline 4, Outlines 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) .................• 
Emitter-to-Base Voltage (with collector open) ...............• 
Collector Current . . . . . . . . . . . . . . . . . . . . .......................•• 
Emitter Current ..............................................• 
Transistor Dissipation: 

At ambient temperatures up to 25°C .......................• 
At ambient temperature of 55°C ...........................• 
At ambient temperature of 71°C ............................ . 

Ambient-Temperature Range: 
Operating ...................................... , ............ . 
Storage .......................................•.............. 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage 

(with collector µa = -50 and emitter current = 0) 
Collector-Cutoff Current (with collector-to-base volts = · -12 

and emitter current = 0) ............................. . 
Emitter-Cutoff Current (with emitter-to-base· volts = -1.5 

and collector current = O) ..•...•••....•............. 
Thermal Resistance: 

Junction-to-ambient ........................................•• 

In Common-Base Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
base volts = -12, collector ma = -1, and frequency = 1 kilocycle) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts = -12 and collector ma = -1) .. 

Collector-to-Base Capacitance .......... . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -12 and collector ma = -1) 

TYPICAL TRANSFER CHARACTERISTIC 
6 I I I I 

TYPE 2Nl637 
COLLECTOR-TO-EMITTER 

VOLTS=-12 
AMBIENT TEMPERATURE=25°C 

) 

I 

I/ 
17 

0 50 100 150 200 250 
BASE-TO-EMITTER MILLIVOLTS 

92CS-10556TI 

TYPICAL OPERATION 
DC Collector-to-Emitter Voltage ................... . -5.5 
DC Collector Current ............................... . -1 
Signal Frequency . . . . . . . . . . . . . . . . . . . .............. . 
Input Resistance (with ac output circuit shorted) .. . 
Output Resistance (with ac input circuit shorted) ..• 
Maximum Power Gain .............................• 

1.5 
520 

0.065 
40.4 

Maximum Useful Power Gain: 
In unneutralized circuit ......••••............•..•. 25.3 

Section. 

-34max 
-1.5max 
-lOmax 

lOmax 

80max 
50max 
35max 

-65 to 71 
-65 to 85 

-34min 

-5max 

-15max 

0.4max 

0.987 

45 
2 

80 

-11.2 
-1 
1.5 

1000 
0.18 
47.7 

25.6 

volts 
volts 

ma 
ma 

mw 
mw 
mw 

'C 
•c 

volts 

µa 

JLa 

'C/mw 

Mc 
pf 

volts 
ma 
Mc 

ohms 
megohm 

db 

db 
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TRANSISTOR 
Germanium p-n-p type used in 

262.5-kilocycle or 455-kilocycle in­
termediate-frequency amplifier ap- 2 N 1638 
plications in AM automobile radio 
receivers. In an unneutralized cir-
cuit, this type is capable of provid-

233 

ing a useful power gain of 36.6 db at 262.5 kilocycles. JEDEC No. TO-1 package; 
outline 4, Outlines Section. This type is identical with type 2N1637 except for 
the following: 

MAXIMUM RATINGS 
Emitter-to-Base Voltage (with collector open) ............... . 

CHARACTERISTICS 
Collector-Cutoff Current (with collector-to-base volts = -12 

and emitter current = 0) .. 
Emitter-Cutoff Current (with erriitter:to-base voits· ·;;· ·_:_o:s. 

and collector current = 0) ..............................•• 

In Common-Base Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
base volts = -12, collector ma = -1, and frequency 

S~alf-l~1;;;{c}~rward~Curi:-ent-Transfer~Ratio. Cutoff Frequency 
(with collector-to-base volts = 12 and collector ma = -1) .. 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -12 and collector ma = -1) .......... . 

-0.5max 

-7max 

-8max 

0.986 

40 

75 

TYPICAL OPERATION IN SINGLE-STAGE 262.5-KC AMPLIFIER CIRCUIT 
DC Collector-to-Emitter Voltage ................... . -5 -11 
DC Collector Current ............ , ........... . -1.6 -2 
Input Resistance . . .............................• 1800 1400 

volt 

µa 

µ,a 

Me: 

volts 
ma 

ohms 
Output Resistance . . . ...............................• 0.47 0.72 megohm 
Maximum Power Gain ............................ . 58.6 
Useful Power Gain: 

ln unneutralized circuit . , . , ................. , .... .. 35 

TRANSISTOR 
Germanium p-n-p type used in 

converter (mixer-oscillator) appli­
cations in AM automobile radio re­
ceivers. In an unneutralized circuit, 
this type can provide a useful con­
version power gain of 37 db at 1.5 

61.5 db 

36.6 db 

2N1639 

megacycles. JEDEC No. TO-1 package; outline 4, Outlines Section. 
is identical with type 2N1637 except for the following items: 

This type 

MAXIMUM RATINGS 
Emitter-to-Base Voltage (with collector open) ......•••••.... , 

CHARACTERISTICS 
Collector-Cutoff Current (with collector-to-base volts = -12 

and emitter current = 0) . 
Emitter-Cutoff Current (with ·emitter:to·-base ·voits· ~· ·_:_o:s 

and collector current = 0) ..........................•• 

In Common-Base Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
base volts = -12, collector ma = -1, and frequency 

-0.5max 

-7 

-8 

= 1 kilocycle) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0.986 

volt 

µa 
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In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -12 and collector ma = -1) . . . . . . . . . . . • . . . . . . . . . • • • 75 

TYPICAL OPERATION 
DC Collector-to-Emitter Voltage .•..••..•••.•••••••• 
DC Collector Current ..................•....•....•..• 

rAfui1 l:s!~g,i:i~7.::::::::::: :: : : : : : : : ::: : : : : : : :: : : ::: 
Output Resistance at 252.5 kilocycles ...............• 
RMS Base-to-Emitter Oscillator-Injection Voltage ..•• 
Useful Conversion Power Gain .................••..• 

TRANSISTOR 

-5 
-0.65 

1.5 
1850 

0.1 
100 
35,4; 

2N1683 
Germanium p-n-p type used in 

high-speed switching applications in 
data-processing equipment. JEDEC 
No. TO-5 package; outline 6, Out­
lines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ...••....••••••• 
Col~ector-to-Emitter Voltage (with base open) .........•.•...• 
Emitter-to-Base Voltage (with collector open) ...........•...• 
Collector Current ........................................•....•• 
Emitter Current ............................................... . 
Transistor Dissipation: 

At ambient temperatures up to 25°C ....•.•..•••...•........ 
At ambient temperatures above 25°C ...••..••.•••........... 

Ambient-Temperature Range: 
Operating and storage .........................•...•••......•. 

Lead Temperature (for 10 seconds maximum) ..•....••......••• 

CHARACTERISTICS 
Base-to-Emitter Voltage (with collector ma = -40 and base 

ma= -1) ......... .... . .... ...... .. .............. . 
Collector-Cutoff Current (with collector volts = -6 

and emitter current = 0) ................................... . 
Total Stored Charge: 

With collector ma = -10 and base ma = -0.4 ...............• 
With collector ma = -40 and base ma = -1.6 ....••..•.•••••• 

In Common-Base Circuit 

Collector Capacitance (with collector-to-base volts = -6 
and emitter current = 0) ................................... . 

1n Common-Emitter Circuit 

Forward Current-Transfer Ratio: 
With collector-to-emitter volts = -0.3 and collector ma = -10 
With colector-to-emitter volts = -0.5 and collector ma = -40 

Gain-Bandwidth Product (with collector-to-emitter volts = -3 
and collector ma = -10) ................................... . 

POWER TRANSISTOR 

-11 
-0.65 

1.5 
2200 

0.2 
100 
37 

volts 
ma 
Mc 

ohms 
megohm 

mv 
db 

-13 max volts 
-12 max volts 
-4max volts 

-l00max ma 
lO0max ma 

150max row 
See curve page 80 

-65 to 85 •c 
255max •c 

-0.Gmax volt 

-3max /LB 

160max pcoul 
410max pcoul 

12max pf 

SO min 
50min 

50min Mc 

Silicon n-p-n type used in a ~a 
wide variety of switching and ampli-

2N 1700 fier applications in industrial equip-
ment. It is used in power switching, 1 3 

de-to-de converter, inverter, chop- E c 
per, and relay-control circuits; in 

oscillator, voltage- and current-regulator circuits; and in de and servo ampli­
fier circuits. JEDEC No. TO-5 package; outline 6, Outlines Section. 
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MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ............... . 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = 1.5 ........................... . 
With base open . . . . . . . . . . .................................. . 

Emitter-to-Base Voltage ....................................... . 
Collector Current . . . . ........................................ . 
Base Current . . . ......................................... . 
Transistor Dissipation: 

At case temperatures up to 25°C ........................... . 
At case t~mperatures above 25'C ...........................• 

Temperature Range: 
Operating (junction) and storage ........................... . 

Lead Temperature (for 10 seconds maximum) ....•............. 

CHARACTERISTICS 
Collector-to-Emitter Breakdown . Voltage 

(with emitter-to-base volts = 1.5 and collector ma = 0.5) 
Collector-to-Emitter Sustaining Voltage 

(with collector ma = 50 and base current = 0) ...... . 
Base-to-Emitter Voltage (with collector-to-emitter volts = 4 

and collector ma = 100) 
Collector-Cutoff Current (with. coliector~tci-iiase voit.s ·;,; 30 

and emitter current = 0) . . . . . . . . . . . . . . . . . ........ . 
Emitter-Cutoff Current (with emitter-to-base volts = 6 

and collector current = 0) ................................ , . 
Thermal Resistance: 

Junction-to-case ............................................ . 
Junction-to-ambient ......................................... . 

Thermal Time Constant ....................................... . 

In Common-Base Circuit 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts :::-: 28 and collector ma = 5) ... 

Collector-to-Base Capacitance (with collector-to-base volts = 40 
and emitter current = 0) ................................... . 

In Common-Emilter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 4 and collector ma = 100) . . . . . . . .. 

Small-Signal Forward Current-Transfer Ratio 
(with collector-to-emitter volts = 4 and collector ma = 5) .. 

DC Collector-to-Emitter Saturation Resistance 
(with collector ma = 100 and base ma = 10) ...............• 

TYPICAL COLLECTOR CHARACTERISTICS 
I -10 I I I I I r- TYPE 2Nl700 

235 

60max volts 

60max volts 
40max volts 
6max volts 
1 max ampere 

0.75 max ampere 

5max watts 
See curve page 80 

-65 to 200 'C 

I 

255max 'C 

60 min volts 

40m!n volts 

2max volts 

75 max µa 

25max p.a. 

35 max 'C/watt 
200 max 'C/watt 

10 msec 

1.2 

150 

Mc 

pf 

20 to 80 

40 

l0max ohms 

I I .--60 
:;oj COMMON-EMITTER CIRCUIT, BASE INPUT 

C.e 

il1 !o.s 
n: 

~ 
~0.4 

~ 
0.2 

0 

-

CASE TEMPERATURE• 25•C 
40 
I 

30 

I 
,0 

I 
BASE MILLIAMPERES•IO 

5 -

2. --/ 
I I -
! I 0 I 

j() 30 40 50 60 
COLLECTOR-TO-EMITTER VOLT$ 

TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT 
DC Collector Supply Voliage (Vee) ........... _ .............. . 
DC Base Supply Voltage (Vim) ............. , .................. . 
Generator Resistance ............ ., .........•........... 
On DC Collector Current (le) .•.•...••.•....•.•.•.•.•.•...•..•• 

12 
-8.5 

50 
200 

volts 
volts 
ohms 

ma 
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Turn-On DC Base Current (IB1) ............................... . 
Turn-Off DC Base Current ClB2) ............................. .. 
Switching Time: 

Delay time (td) ............................................. . 
Rise time (tr) ............................................... . 
Storage time (t.) ........................................... . 
Fall time (tt) ............................................... . 

TYPICAL BASE CHARACTERISTICS 

TYPE 2Nl700 

60 gg~&i~ORE~,!J_TJ:1~~~~Ufo~~~: ~NPU 
; 

50 
CURVE CASE TEMPERATURE -•c 

..., 25 
0.. 

~40 
:; 

-65 
175 

~ 301-+-+-+-+--+-++.,<;t<"-l Vee 

20 
--8.5 

0.2 
1 

0.6 
1 

Vee 

ma 
ma 

µsec 
µsec 
µsec 
µsec 

.... i20 - J-.. ----.;_ I I + 
9.2CS-10427R2 

Vss = 8.5 volts 
V ca = 12 volts 

0 0.5 I 1,5 2 
BASE-TO-EMITTER VOLTS 

e2cs-11DHT 

R1 = 50 ohms, 1 watt 
fu = 700 ohms, 1 watt 
Ra = 59 ohms, 2 watts 

2N1701 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of switching and ampli­
fier applications in industrial equip­
ment. It is used in power-switching, 
de-to-de converter, inverter, chop-
per, and relay-control circuits; in 

oscillator, voltage- and current-regulator circuits; and in de and servo ampli­
fier circuits. JEDEC No. T0-8 package; outline 8, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) •••••••••••••••••• 
Collector-to-Emitter Voltage: 

With emitter-to-base vo,ts = 1.5 ........................... . 
With base open ................................•.....••...•• 

Emitter-to-Base Voltage (with collector open) •.•.•.•••••••• , , 
Collector Current ............................................. . 
Base Current ................................................. . 
Transistor Dissipation: 

At case temperatures up to 25°C .......................... .. 
At case temperatures above 25°C .......•.....•••......•••.•. 

Temperature Range: 
Operating (junction) and storage ...................... , .... . 

Lead Temperature (for 10 seconds maximum) .••••••••..••••.•• 

CHARAC'rERISTICS 
Collector-to-Emitter Breakdown Voltage (with emitter-to-base 

volts= 1.5 and collector ma= 0.75) ........................•• 
C-Ollector-to-Emitter Sustaining Voltage (with collector ma 

= 100 and base current = 0) ............................... . 

~to.;-~~\t;; ~~lt;ge30b)ith. ~~to~--~~~ase- _volts -~- -~ ..• • • 
Collector-Cutoff Current (with collector-to-base volts = 30 

and emitter current = 0) ...................................• 
Emitter-Cutoff Current (with emitter-to-base volts = 6 

and collector current = 0) ................................ .. 
Thermal Resistance: 

Junction-to-case ............................................ .. 
Junction-to-ambient ........................................ .. 

Thermal Time Constant ....................................... . 

In Common-Base Circvit 

Small-Signal Forward Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts = 28 and collector ma = 5) .... 

Collector-to-Base Capacitance (with collector-to-base volts = 40 
and emitter current = 0) ..•..........................•...•.• 

60max volts 

60max volts 
40max volts 
6max volts 

2.5 max amperes 
lmax ampere 

25max watts 
See curve page 80 

-65to200 •c 
235ma.x "C 

60min volts 

40min volts 

3max volts 

100 max: µ.a 

50 max: 11a 

7 max °C/watt 
100 max "C/watt 
10 msec 

1 

1'75 

Mc 

pf 
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In Common-Emilter C"ueuif 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 4 and collector ma = 300) . . . . . . . . . . . 20 to 80 

DC Collector-to-Emitter Saturation Resistance (with collector 
ma = 300 and base ma = 30) ............................... . 5ma.x ohms 

lYP1CAL OPERATION IN POWER-SWITCHING CIRCUIT BELOW 
DC Collector Supply Voltage (Vco) ........................... . 
DC Base Supply Voltage (VBB) ............................... . 
Generator Resistance ..........................................• 
On DC Collector Current (le) ................................. . 
Turn-On DC Base Current (lB,) ..........•••..•.•....•..•.••• 
Turn-Off DC Base Current (IB2) ••.•.••. , , •..••••..••........• 

svgl'k~~~N.) ............................................. . 
Rise time (t,) ............................................... . 
Storage time (t.) .......................................... .. 
Fall time (t,) ......... " .................................... . 

fl 
t5 
~100 
;:; 

'!'YP1CAL BASE CHARACTERISTICS 

TYPE 2Nl70I 
COMMON-EMITTER CIRCUIT, BASE INPUT 
COLLECTOR-TO-EMITTER VOLTS•4 

CURVE CASE TEMPERATURE - °C 

25 
-65 

175 

i 75 r--+--+----'r---t--t---i'n-4--i 
w ::i 50 >----+--+-~r---+--........ --+--t---i 
a, Vea 

12 
-8.5 

50 
750 

20 
-8.5 

02 
1 

0.8 
lJ. 

Vee 

volts 
volts 
ohms 

ma 
ma 
ma 

µ.sec 
µ.sec 
µ.sec 
µ.sec 

- t-+---.......,_11 + 

92CS-10427R2 
0 

; 
.... 
0.. 

2 

:!i 1.5 

tr. 

~ .., _, _, 
0 u 

0.5 

0 

0.5 I 1.5 2 
BASE-TO - EMITTER VOLTS 

92CS-1l5711' 
VBu = 8.5 volts 
Voo = 12 volts 
R, = 50 ohms, 1 watt 
fu = 220 ohms, 1 watt 
Ra = 15.9 ohms, 2 watts 

TYPICAL COLLECTOR CHARACTERISTICS 
I 

220 TYPE 2Nl701 
/0 0 COMMON-EMITTER CIRCUIT, SASE INPUT.-
180 CASE TEMPERATURE• 25°C 
160 
140 
120 
100 

Jo 
60 
50 
40 

30 
- BASE MILLIAMPERES •20 

15 
10 

5 ,,I 
2 ~ 0 

10 20 30 40 50 60 70 80 
COLLECTOR-TO-EMITTER VOL.TS 9&11-i156ZTI 
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2N1702 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of switching and ampli­
fier applications in industrial equip­
ment. It is used in power-switching, 
de-to-de converter, inverter, chop-
per, and relay-control circuits; in 

oscillator, voltage- and current-regulator circuits; and in de and servo ampli­
fier circuits. Package is similar to JEDEC No. T0-3; outline 23, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ...............••• 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = 1.5 ...........................• 
With base open . . . . . . . . . . . . . . . . .......................... . 

Emitter-to-Base Voltage (with collector open) ............... . 
Collector Current . . . . . . . . . . . .......................... . 
Base Current . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
Transistor Dissipation: 

At mounting-flange temperatures up to 25:c ............... . 
At mountmg-flange temperatures above 25 C ............... . 

Temperature Range: 
Operating (junction) and storage ........................... . 

CHARACTERISTICS 
Collector-to-Emitter Breakdown Voltage (with emitter-to-base 

volts = 1.5 and collector ma = 1) . .. .. .. . . .. .. . . .... 
Collector-to-Emitter Sustaining Voltage (with collector ma = 100 

and base current = 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
Base-to-Emitter Voltage (with collector-to-emitter volts = 4 

and collector ma = 800) . . . . . . . ............................. . 
Collector-Cutoff Current (with collector-to-base volts = 30 

and emitter current = 0) . . . . . . . . . . . . ..................• 
Emitter-Cutoff Current (with emitter-to-base volts = 6 

and collector current = 0) . . . . . . . . . . . . . .................• 
Thermal Resistance: 

Junction-to-mounting-flange ................................• 
Thermal Time Constant .......................................• 

In Common-Base Circuit 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
with collector-to-base volts = 28 and collector ma = 5) ... 

Collector-to-Base Capacitance (with collector-to-base volts = 40 and emitter current = 0) ........................... . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 4 and collector ma = 800) ......................... . 

Collector-to-Emitter Saturation Resistance (with collector 
ma = 800 and base ma = 80) ............................... . 

TYPICAL BASE CHARACTERISTICS 

TYPE 2N1702 

300 co~fsOENIN~V,TER c1Rcu1r,...,__,._..,. 

~ 
250 

CO~~m~~-TO-EMITTER-!'---i---l 

"' CURVE CIISE TEMP. -•c ;/ I ! 200 -- 25 ___ ,..· +:'-+-~-.... 
::; ---- -65 / 
~ 150 175 

I ! 1001---+-+--,--c+--,c+--r--i--t 

50t--;.--+-_,._ ,f-,f-1--+-+---i 

- + 

VBn = 8.5 volts 
Vee = 12 volts 

60max volts 

RO max volts 
40 max volts 

6 max volts 
5 max amperes 

2.5 max amperes 

75 max watts 
See curve page 80 

-65 to 200 ·c 

60min volts 

40min volts 

4max volls 

200max µ.a 

100 max µ.a 

2.33 max •c;watt 
12 

1 

200 

15 to 60 

4max 

Vee 

msec 

Mc 

pf 

ohms 

- 11 + 
92eS-10427R2 

0 0.5 I 1.5 
BASE-TO-EMITTER VOLTS 

2 R, = 50 ohms, 1 watt 
R2 = 30 ohms, 1 watt 
R, = 7.8 ohms, 2 watts 
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TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT 
DC Collector Sup~y Volta~ (Vee) ..........................•• 

g~n~1~r 
8

Wfslrtan~~tag~ . c .. 
8
.~)-. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

On DC Collector Current (I,) ................................. . 
Turn-On DC Base Current (Iu1) ...•••...................•.•.. 
Tµrn-Off DC Base Current (lu•l ..............................• 
Switching Time: 

f #~~• i~~-:i: : ~ ! ! ! ! ! ! ! ! ! ! ! ~ ! ~ ~ ! ~ ! ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~:: ~ ~ ~;; ~ 

5 I 
TYPE 2N1702 

TYPICAL COLLECTOR CHARACTERISTICS 

12 
-8.5 

50 
1.5 
300 

-150 

0.2 
1 
1 

1.2 

239 

volts 
volts 
ohms 

amperes 
ma 
ma 

µsee 
µsec 
µsec 
µsec 

700 COMMON-EMITTER CIRCUIT, BASE INPUT. 
T 6'0 CASE TEMPERATURE • 25°C 

4 500 

400 

300 
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BASE MILLIAMPERES • 200 

I 

0 
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10 

160 
120 

80 
60 
40 

30 
20 v) 10 1..--

5 
./ 2 ·n 

20 30 40 50 60 
COLLECTOR-TO-EMITTER VOLTS 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of switching and ampli­
fier applications in industrial equip­
ment. It is used in power-switching, 
de-to-de converter, inverter, chop­
per, and relay-control circuits; in 

70 80 
92CM-U564TI 

2Nl703 

oscillator, voltage- and current-regulator circuits; and in de and servo ampli­
fier circuits. This type is stud-mounted to provide positive heat-sink contact 
and has a cold-weld seal. JEDEC No. TO-36 package; outline 14, Outlines Sec­
tion. This type is electrically identical with type 2N1702. 

MAXIMUM RATINGS 

TRANSISTOR 
Silicon n-p-n type used in very­

high-speed applications in equip­
ments which require high reliability 
and high packaging densities. JEDEC 
No. TO-46 package; outline 18, Out­
lines Section. 

Collector-to-Base Voltage (with emitter open) ...............• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance == 1000 ohms and load resistance == 100 ohms) ... . 
Emitter-to-Base Voltage (with collector open) ............. , , • 

2Nl708 

25max volts 

12max volts 
3max volts 
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Collector Current .............................................• 
Transistor Dissipation: 

At case temperatures up to 25°C .......................... . 
At ambient temperatures up to 25°C ........................ . 
At case or ambient temperatures above 25'C ............... . 

Temperature Range: 
Operating (junction) ....................................... . 
Storage . . . . . . . . . . . . . . . . . . . . . . . . .................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Base-to-Emitter Saturation Voltage (with collector ma = 10 

and base ma = 1) . . . . . . . . . . . . . . . . . . .................... . 
Collector-to-Emitter Saturation Voltage: 

With collector ma = 10 and base ma = 1 ................... . 
With collector ma = 50 and base ma = 5 . . . 

Collector-Cutoff Current (with collector-to-base. volts.~ . is. 
and emitter current = 0) 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 10, 
emitter current = 0, and frequency = 140 kilocycles) 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 1 and collector ma = 10) . . . . . . . . . . . . . . . . . . . . . .. 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
emitter volts = 10, collector ma = 10, and frequency = 100 Mc) 

2N1711 

TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of small-signal and 
medium-power applications in in­
dustrial and military equipment. It 
can be used in rf service as an am­
plifier, mixer, oscillator, and con­

0.2 max ampere 

1 max watt 
0.3max watt 

See curve page 80 

-65tol75 °C 
-65 to 300 •c 

235max ·c 

0.7 to 0.9 

0.22 max 
0.35 max 

0.025 max 

6max 

20min 

2min 

volt 

volt 
volt 

µa 

pf 

verter; in af service for small- and large-signal driver and power applications. 
It features low saturation voltage, high sustaining voltage, high dissipation, 
high pulse beta, low output capacitance, and exceptionally low noise and leak­
age characteristics. JEDEC No. T0-5 package; outline 6, Outlines Section. For 
curves of transfer characteristics, refer to type 2N2102. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) . . .............•• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 10 ohms or less) . . . . . . . . . . 
Emitter-to-Base Voltage (with collector open) ......... . 
Collector Current . . . . ........................... . 
Transistor Dissipation: 

At case temperatures up to 25'C ............................. . 
At ambient temperatures up to 25°C . . . . . .................. . 
At case or ambient temperatures above 25'C ............... . 

Temperature Range: 
Operating (junction) ..................................... . 
Storage ............................................ . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) . . . . . . . . . . . . . . . . . . . . ...... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = 0) 
Collector-to-Emitter Reach-Through Voltage (with emitter-to-

base volts = 1.5 and collector ma = 0.1) ................... . 
Collector-to-Emitter Sustaining Voltage (with external base-to­

emitter resistance = 10 ohms or less and pulse collector ma 
= 100) ··········· ... ······ .... ····· ··················· 

Base-to-Emitter Saturation Voltage (with collector ma = 150 
and base ma = 15) . . . . . . . . . . . . . . . ................. . 

Collector-to-Emitter Saturation Voltage (with collector ma = 150 and base ma = 15) . . . . . . . . . . . . . . . ........ . 
Collector-Cutoff Current ( with collector-to-base volts = 60 

and emitter current = 0) .............................. . 

75 max volts 

50 max volts 
7 max volts 
1 max ampere 

3 max watts 
0.8 max watt 

See curve page 80 

-65 to 200 
-65 to 300 

75 min 

7min 

75min 

50min 

1.3max 

1.5 max 

0.01 max 

'C 
'C 

volts 

volts 

volts 

volts 

volts 

volts 

µa 
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TYPICAL COLLECTOR CHARACTERISTICS 
T T I I I I T 

TYPE 2Nl7II 
,_ COMMON-EMITTER CIRCUIT, BASE INPUT 

AMBIENT TEMPERATURE •25°C 
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COLLECTOR-TO...:EMITTER VOLTS 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2Nl711 
COMMON-EMITTER CIRCUIT, BASE INPUT, 

l!:10 AMBIENT TEMPERATURE•25°C 

~- I 
~e~-~-~-oo,~~-+-4-~-~ 
::; 
...J 

~s~=+---1---S:.£:+--J'-h--+-~ 
0: 
0 

~4~=±~~-~~~~Tr+~-7 
8 2 '---.b=:!:::==r=..1 

BASE 

0 10203040506070 
COLLECTOR-TO-EMITTER VOLTS 

92CS-ll6301' 

Emitter-Cutoff Current (with emitter-to-base volts = 5 
and collector current = 0) ................................•• 

Thermal Resistance: 
Junction-to-case ............................................. . 
Junction-to-ambient .........................................• 

In Common-Base Circuit 

Input Resistance at 1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 ..... . 
With collector-to-base volts = 10 and collector ma = 5 .... . 

Input Capacitance (with emitter-to-base volts = 0.5 and 
collector current = 0) ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Output Capacitance (with collector-to-base volts = 10 and 
emitter current = 0) ....................................... . 

O~~ ~~f.;'ct~~.:\~':b!~/ v~ii~c~cle~ and collector ma = 1 
With collector-to-base volts = 10 and collector ma = 5 

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio· at 
1 kilocycle: 
With collector-to-base volts 5 and collector ma 1 
With collector-to-base volts = 10 and collector ma = 5 

In Common-Emitter Circuit 

DC-Pulse Forward Current-Transfer Ratio:• 
With collector-to-emitter volts = 10 and collector ma 
With collector-to-emitter volts = 10 and collector ma 
With collector-to-emitter volts = 10 and collector ma 

DC Forward Current-Transfer Ratio: 

10 
150 = 500 

With collector-to-emitter volts = 10 and collector ma = 0.01 
With collector-to-emitter volts = 10 and collector ma = 0.1 

241 

92CM-1163IT 

0.005 max µa 

58.3 max °C/watt 
219 max °C/watt 

24 to 34 
4 to 8 

80max 

25max 

0.1 to 0.5 
01 to 1 

0.0005 max 
0.0005 max 

75min 
100 to 300 

40min 

20min 
35min 

ohms 
ohms 

pf 

pf 

µmho 
µmho 
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Small-Signal Forward Current-Transfer Ratio: 
With collector-lo-emitter volts = 5, collector ma = 1, and 

frequency = l kilocycle . . . . . . . . . . . . . . . . . . . . 50 to 200 
With collector-to-emitter volts - 10, collector ma = 5, and 

frequency = 1 kilocycle 70 to 300 
With collector-to-emitter volts c-c 10, collector ma ccc 50, and 

frequency - 20 megacycles . . . . . . . . . . . . . . . . . . . . . . 3.5 min 
Noise Figure (with collector-to-emitter volts = 10, collector 

ma ·- o.:l, generator resistance _ 510 ohms, circuit bandwidth 
- 1 cycle, and signal frequency '-' 1 kilocycle) . . . . . . . . . . . . . . 8 max db 

• Pulse duration = aoo µsec; duty factor = 0.018. 

2Nl768 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of intermediate-power 
switching and amplifier applications 
in industrial equipment requiring 
transistors having high voltage, cur­
rent, and dissipation values. It is 

q?p 
C B E 

used in power switching, de-to-de converter, inverter, chopper, and relay 
actuating circuits; in voltage- and current-regulator circuits; and in de and 
servo amplifier circuits. This type has an offset pedestal, stud-mount arrange­
ment which provides positive heat-sink contact. Outline 28, Outlines Section. 
This type is electrically identical with type 2N1486 except for the following 
items: 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ............... . 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = 1.5 ............................. . 
With base open ................................ . 

Transistor Dissipation: 
At case temperatures up to 25°C . . ....................... . 
At case temperatures above 25°C . . . . .................... . 

Lead Temperature (for 10 seconds maximum) .................• 

CHARACTERISTICS 
Collector-to-Emitter Breakdown Voltage (with emitter-to-base 

vol1s "" 1.5 and collector ma =- 0.25) . . . . . . . . . . . . ... 
Collector-to-Emitter Sustaining Voltage (with collector ma c.c 100 

and base current = O) . . . ......................... . 
Thermal Resistance: 

Junction-to-case ..................................... ' ...... a 

Junction-to-ambient ......................................... . 

POWER TRANSISTOR 

60 max volts 

6-0 max vol~ 
40 max volts 

40max watts 
See curve page 80 

255 max "C 

60 min volts 

40 min volt~ 

4.375 max 'C/watt 
175 max "C/watt 

Silicon n-p-n type used in a q?p 
wide variety of intermediate-power 

2 N 1769 switching and amplifier applications 
in industrial equipment requiring 
transistors having high voltage, cur- , 2 , 

rent, and dissipation values. It is c 8 E 

used in power-switching, de-to-de converter, inverter, chopper, and relay 
actuating circuits; in voltage- and current-regulator circuits; and in de and 
servo amplifier circuits. This type has an offset pedestal, stud-mount arrange­
ment which provides positive heat-sink contact. Outline 28, Outlines Section. 
This type is identical with type 2N1486 except for the following items: 

MAXIMUM RATINGS 
Transistor Dissipation: 

At case temperatures up to 25'C ........................... . 
At case temperatures above 25°C ........................... . 

Lead Temperature (for 10 seconds maximwn) ................ . 

CHARACTERISTICS 
Thermal Resistance: 

Junction-to-case .. 
Junction-to-ambient 

40 max watts 
See curve page 80 

255max °C 

4.375 max "C/watt 
175 max 'C/watt 
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SILICON CONTROLLED RECTIFIER 

IL~NG S 

Diffused-junction n-p-n-p type 
used in a wide variety of power-

iERMl©NALl .Ji~Srfku 

control 'and power-switching appli- 2N1842A 
cations in industrial and military 

• equipment. This type has a maxi-
lSTuo) mum peak forward blocking voltage 

of 25 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. T0-48 package; outline 19, Outlines Section. 

MAXIMUM RATINGS 
For sinusoidal ac supply voltage of 50 to 
400 cps, with resistive or inductive load 

Peak Reverse Voltage: 
Repetitive . . . . . . . . . . . . ..............................• 
Non-repetitive (transient) .. 

Peak Forward Blocking Voltage (repetitiveJ° . : : : : : : : : : : : : : : : : : : 
Peak Gate Voltage: 

Forward . . . ............................................ . 
Reverse . . . . . . . . . . . .......................................... . 

Average Forward Current: 
At case temperature of so•c and conduction angle of 180° .. 
For other case temperatures and conduction angles ......... . 

Peak Surge Current: 
For one cycle of applied voltage .................. . 
For more than one cycle of applied voltage ................. . 

Peak Forward Gate Current .................................. . 
Peak Gate Power ............................................. . 
Average Gate Power .......................................... . 
Temperature Range: 

Operating (case) .......................................... . 
Operating (ambient) ....................................... . 
Storage . . . . . .............................................• 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) ...• 
Average Forward Voltage Drop (at case temperature of 80 C) .. 
DC Gate-Trigger Voltage: 

At case temperature of -40'C ............................... . 
At case temperature of -65'C ............................... . 
At case temperature of 100°c ............................... . 
At case temperature of 125°C . . . . . . ...................... . 

Average Blocking Current (at case temperature of 125°C): 
Forward . . . . . . . . . . . . . . . . . . . . . . . ........................ . 
Reverse . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 

DC Gate-Trigger Current (at case temperature of 125°C) ..... . 
Holding Current (at case temperature of 125°C) ............. . 
Thermal Resistance (junction-to-case) ....................... . 

25 max volts 
35 max volts 
25 max volts 

10 max volts 
5max volts 

10 max amperes 
See Rating Chart I 

125 max amperes 
See Rating Chart II 

2 max amperes 
5 max watts 

0.5 max watt 

~5to 125 'C 
See Rating Chart Ill 

~5 to 125 °c 

25min volts 
l.2max volts 

3.5max volts 
3.7max volts 
0.3min volt 

0.25min volt 

22.5max ma 
22.5max ma 

45max ma 
8 ma 
2 max °C/watt 

RATING CHART r RATING CHART lI 

5 10 15 20 
AVERAGE FORWARD CURRENT-AMPERES 

92CS-JJ905T2. 

~~,~~:NCY•60 CPS SINE WAVE 
CASE TI:MPERAT\JRE • 80" C 
RESISTIVE· LOAD 
REPETITIVE PEAK REVERSE VOLTAGE 

•MAXIMUM-RATED VALUE ~J6 FORWARD CURRENT• MAXIMUM 
VALUE 

--..... - ---- ~ 

I 
2 4 8 0 ' 4 6 • 1 100 

SURGE CURR£NT DURATION-cYCLES 
92CS-11904T1 



244 

RATING CHART :ur 

0 20 40 60 80 100 120 140 
JIMBIENT TEMPERATURE-°C 

92CS-IIS07ff 

CATE TRIGGER-VOLTAGE CHARACTERISTICS 
0) TYPE 2Nl842A 
!J FORWARD CURRENT • D 

~ 
.!, 
:& !j 4 MINIMUM GATE VOLTAGE REQUIRED 
!5? TO TRIGGER UNIT 

15 3 
C, !2 
"'I MAXIMUM GATE VOLTA !'§ WILL NOT TRIGGER 65NfrHAT 

0 
-7:i ~ -25 0 25 50 75 100 125 

CASE TEMPERATIJR£-°C 
92.1:3-11~ 
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FORWARD CHARACTERISTICS 
GO TYPE 2N1842A 

SUPPLY FREQUENCY 
~ 50 •60 CPS SINE WAVE l-~'ll+---1------l 

Ji:i 
~~ 401-----+--+--+---

tl)~ 

§pot---+--+--+-. 
zz ~r 20+--+----+ f'f-++--+---+----1 
~a 
al; 101--+--+---:M-l----+-+--l 

0 0.5 I 1,522.53 
INSTANTANEOUS FORWARD VOL-mGE DROP-VOLTS 

112CS-11~12n 

CATE TRIGGER-CURRENT CHARACTERISTIC 

TYPE 2Nl482A 
ffi l50t-,.-t---t-+--+--+--+-+--+---t 

"' l'.l~ 125 

ffi~ 1001-+-"~d---t--l--+-+-+~ 
c,::I, 

"'" ~ 3 751---1----1--" 
..,51 
ti I sor----1----+-+--+--: 

"' 8 25t--t---t-+--t--+--t--+--t---t 

~T,i;---S0~,-_--,2;,5----,.0,--25,t,---,5a',0,--,7<1.5,....-,,I0..,......,,12'-5~1 '­

(;ASE TEMPERATUlit-"c t21:ll-H90GT& 

SILICON CONTROLLED RECTIFIER 

Diffused-junction n-p-n-p type ·cv, • 
used in a wide variety of power-

2.N l 843A control and power-switching appli­
cations in industrial and military 
equipment. This type has a maxi-
mum peak forward blocking voltage tsfu>J 

of SO volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (nns value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. T0-48 package; outline 19, Outlines Section. This type is identical with 
type 2Nl842A except for the following items: 

MAXJMUM RATINGS 
For si1tusoldat ac suwiu 1'oltage of 50 tn 
400 cps, 1Dtth remtwe or inducti1'e load 

Peak Reverse Voltage: 
Repetitive .................................................. . 
Non-repetitive (transient) ................................. ,. 

Peak Forward Blocking Voltage (repetltl:ve) •••••••••••·•••••• 

50max 
75max 
liOmax 

votta 
volta 
vol:tll 
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CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) .. , • 
Average Blocking Current (at case temperature of 125°C): 

Forward .. , .............................. , ................. .. 
Reverse ..................................................... . 

SILICON CONTROLLED RECTIFIER 

IC 0 
,.&~'1$.i., ./~7fuJ 
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50rnin volts 

19 max ma 
19max ma 

© Diffused-junction n-p-n-p type 
used in a wide variety of power-
control and power-switching appli- 2N1844A 
cations in industrial and military 

A equipment. This type has a maxi-
!SltlDI mum peak forward blocking voltage 

of 100 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2Nl842A except for the following items: 

MAXIMUM RATINGS 
FM stnusoida! ac supply voltage of 50 to 
400 cps. with reststive M inductive load 

Peak Reverse Voltage: 
Repetitive .......................••...............•••......•• 
Non-repetitive (transient) ................•..... , •.•....•.••• 

Peak Forward Blocking Voltage (repetitive) ..•.......• , ..•• , • 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125'C) . ,,, 
Average Blocking Current (at case temperature of 125'C): 

Forward ...................................................•• 
Reverse ...................................................... .. 

lOOmax volts 
150max volts 
lOOmax volts 

lOOmin volts 

12.5 max ma 
12.s max ma 

SILICON CONTROLLED RECTIFIER 

•c:v=-, 
A 

Diffused-junction n-p-n-p type 
used in a wide variety of power­
control and power-switching appli­
cations in industrial and military 
equipment. This type has a maxi-

ISTUDI mum peak forward blocking voltage 

2N1845A 

of 150 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. T0-48 package; outline 19, Outlines Section. This type is identical with 
type 2N1842A except for the following items: 

MAXIMUM RATINGS 
Fen- stnusoidal ac s-upply voltage of 50 to 
400 cps, with resistive en- inductive load 

Peak Reverse Voltage: 
Repetitive ....................................... , . , .......•.. 
Non-repetitive (transient) .................................. . 

Peak Forward Blocking Voltage (repetitive) ................. . 

150max 
225max 
150max 

volts 
volts 
volts 



246 RCA Transistor Manual 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) .••• 
Average Blocking Current (at case temperature of 125°C): 

Forward ....................................................• 
Reverse . •. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . 

SILICON CONTROLLED RECTIFIER 

Diffused-junction n-p-n-p type 
used in a wide variety of power-

150 min volts 

6.5max ma 
6.5max ma 

I( 

rt~i~ers·ALI ~,WALi 

2 N 1846A control and power-switching appli­
cations in industrial and military 
equipment. This type has a maxi-
mum peak forward blocking voltage 1sfuo1 

of 200 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2Nl842A except for the following items: 

MAXIMUM RATINGS 
FOT sinusoidal ac su_pply voltage of 50 to 
400 cps, with resistive or inductive load 

Peak Reverse Voltage: 
Repetitive ..................................••....•........•• 
Non-repetitive (transient) ................................•• , 

Peak Forward Blocking Voltage (repetitive) ...•....•..•• , ...• 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) ..•• 
Average Blocking Current (at case temperature of 125°C): 

Forward .....................................................• 
Reverse .................................................... .. 

SILICON CONTROLLED RECTIFIER 

200max volts 
300max volts 
200 max volts 

200min volts 

6max ma 
6max ma 

l I( G 

n:hi~©I ALI ~f=L) 
Diffused-junction n-p-n-p type 

used in a wide variety of power-

2 N 1847A control and power-switching appli­
cations in industrial and military 
equipment. This type has a maxi-
mum peak forward blocking voltage 1s-Jto1 

of 250 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The i,pecial high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2N1842A except for the following items: 

MAXIMUM RATINGS 
For &inusoida! ac supply voltage of 50 to 
400 cps, -with resistive or ind.ttctive load 

Peak Reverse Voltage: 
Repetitive . . ...............................................• 
Non-repetitive (transient) ..... 

Peak Forward Blocking Voltage (repetiii.veY . : : : : : : : : : : : : : : : : : : 

250max 
350max 
250max 

volts 
volts 
volts 
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CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) ..•• 
Average Blocking Current (at case temperature of 125°C): 

Forward ..................................................... . 
Reverse ..................................................... . 

SILICON CONTROLLED RECTIFIER 

_IL~Ntt tt 
TERMIHAI.! ,/SHO'r!t.i.., 
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250 mln volts 

5.Smax ma 
5.Smax ma 

©
Mi Diffused-junction n-p-n-p type 

used in a wide variety of power-
control and power-switching appli- 2N 1848A 
cations in industrial and military 
equipment. This type has a maxi-

1sfuo1 mum peak forward blocking voltage 
of 300 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (nns value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2Nl842A except for the following items: 

MAXIMUM RATINGS 
Fo1' sinusoidal ac su;pply voltage of 50 to 
400 cps, with Tesistive OT inductive load 

Peak Reverse Voltage: 
Repetitive ......................................•...•........• 
Non-repetitive (transient) ...................•.•....•.......• 

Peak Forward Blocking Voltage (repetitive) .•......•......•.• 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) .••• 
Average Blocking Current (at case temperature of 125°C): 

Forward ..................................................... . 
Reverse ..................................................... . 

SILICON CONTROLLED RECTIFIER 

Diffused-junction n-p-n-p type 
used in a wide variety of power-

300max volts 
400max volts 
300max volts 

300mln volts 

5max ma 
5max ma 

control and power-switching appli- 2N 1849A 
cations in industrial and military 
equipment. This type has a maxi-
mum peak forward blocking voltage 

of 400 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (nns value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2N1842A except for the following items: 

MAXIMUM RATINGS 
Fo1' sinusoidal ac supply voltage of 50 to 
400 cps, with resistive OT inductive load 

Peak Reverse Voltage: 
Repetitive ................................................... . 
Non-repetitive (transient) .................................. . 

Peak Forward Blocking Voltage (repetitive) ................. . 

400max 
500max 
400max 

volts 
volts 
volts 
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CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) .• , • 
Average Blocking Current (at case temperature of l25'C): 

Forward ......... . 
Reverse ..................................................... . 

400min 

4max 
4max 

volts 

ma 
ma 

SILICON CONTROLLED RECTIFIER 

dfN~ " 
TE~Ml©NALT ~i~Srr!ALJ 

Diffused-junction n-p-n-p type 
used in a wide variety of power-

2 N 1850A control and power-switching appli­
cations in industrial and military 
equipment. This type has a maxi-
mum peak forward blocking voltage csf'uo) 

of 500 volts and a forward-current capability of 10 amperes (average value) 
or 16 amperes (rms value). This type is designed to meet stringent military 
environmental and mechanical specifications. The special high-strength copper­
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC 
No. TO-48 package; outline 19, Outlines Section. This type is identical with 
type 2N1842A except for the following items: 

MAXIMUM RATINGS 
For sinusoidal ac supply voltage of 50 to 
400 cps, with resistive or inductive toad 

Peak Reverse Voltage: 
Repetitive ....................................• 
Non-repetitive (transient) . . . . . . . . ........................• 

Peak Forward Blocking Voltage (repetitive) .................• 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) ...• 
Average Blocking Current (at case temperature of 125'C): 

Forward ..........•• 
Reverse ...................................................•. o 

2N1853 

MAXIMUM RATINGS 

TRANSISTOR 
Germanium p-n-p type used in 

high-speed switching applications in 
data-processing equipment. JEDEC 
No. TO-5 package; outline 6, Out­
lines Section. 

Collector-to-Base Voltage (with emitter open) ..............•• 
Collector-to-Emitter Voltage (with base open) ...............• 
Emitter-to-Base Voltage (with collector open) ................. . 
Collector Current .................. . 
Transistor Dissipation: 

At ambient temperatures up to 25°C . . ................... . 
At ambient temperatures above 25'C .... . 

Emitter-To-Base Dissipation (under breakdown condition with 
reverse bias) : 

At ambient temperatures up to 25°C ....................... . 
At ambient temperatures above 25'C ..................... . 

Ambient-Temperature Range: 
Operating and storage . . . . . . . . . . ........................ . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Base-to-Emitter Voltage (with collector ma = -6 and 

base ma = -0.2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Collector-to-Emitter Saturation Voltage (with collector ma = -6 

and base ma = -0.2) 
Collector-Cutoff Current (with collector-to-base volts = -15 

and emitter current = 0) ...................................• 

500max volts 
600 max volts 
500 max volts 

500 min volts 

3max ma 
3max ma 

-18 max volts 
-6max volts 
-2 max volts 

-lOOmax ma 

150max mw 
See curve page 80 

25max mw 
See curve page 80 

-55 to 85 'C 
235max 'C 

-0.4max 

-0.2max 

-4.2max 

volt 

volt 

µa 
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In Common-Emitter Circuir 

Forward Current-Transfer Ratio: 
With collector-to-emitter volts = -1, collector current = 0, 

249 

and base ma = -0.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 to 400 
With collector-to-emitter volts = 0.4, collector ma = -6, 

and base current = 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 min 

following: 

CHARACTERISTICS 

TRANSISTOR 
Germanium p-n-p type used in 

high-speed switching applications in 
data-processing equipment. JEDEC 
No. TO-5 package; outline 6, Out­
lines Section. This type is identical 
with type 2N1853 except for the 

Base-to-Emitter Voltage (with collector ma = -20 
and base ma = -0.5) . . . . . . . . . . . .................. . 

Collector-to-Emitter Saturation Voltage: 
With collector ma = -20 and base ma = -0.66 ............... . 
With collector ma = -20 and base ma = -0.5 ................ . 

In Common-Base Circuir 

Output Capacitance (with collector-to-base volts = -10, 
emitter current = 0, and frequency = 140 kilocycles) ......•• 

In Common-Emitter Circuir 

Forward Current-Transfer Ratio: 
With collector-to-emitter voltage = -0.5 and collector 

wlri;' ~1i;;~ior~tci-emitter. voitage =c:. ~0.75 arici. coiie~tcir 
ma= -100 . . . . . . . . . . . . . . . . . . . ................. . 

With collector-to-emitter voltage = -1 and collector ma = -50 
Gain-Bandwidth Product (with collector-to-emitter volts = -1 

and collector ma = -10) .................................... . 

POWER TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of small-signal and medium­
power switching applications in in­
dustrial and military equipment. It 
features high collector-to-emitter 
sustaining voltage, low leakage char-

2N1854 

-0.Smax 

-0.25max 
-0.3max 

12max 

40min 

25min 
400max 

40min 

2N1893 

volt 

volt 
volt 

pf 

Mc 

acteristics, high switchipg speeds, and a high de forward current-transfer ratio. 
This type can be replac'ed by the 2N2405 in most applications. JEDEC No. TO-5 
package; outline 6, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ...............• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 10 ohms or less) . . . . . . ...................... . 
Collector-to-Emitter Voltage (with base open) ............... . 
Emitter-to-Base Voltage (with collector open) ................. . 
Collector Current . . . ...........•............. 
Transistor Dissipation: 

At case temperatures up to 25°C ...........................• 
At ambient temperatures up to 25°C ....................... . 
At case or ambient temperatures above 25°C ............... . 

Temperature Range: 

120max volts 

100 max volts 
80 max volts 

7 max volts 
0.5 max ampere 

3 max watts 
0.8max watt 

See curve page 80 

Operating (Junction) ..................... --£5 to 200 •c 
·c 
·c 

Storage ............. . 
Lead Temperature (for 

--£5 to 300 
io . seconcis maximum) . : : : : : : : : : : : : : : : : 255 max 
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CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) . . . . . . ........................ , . , 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = O) . . . . . . . . ........ , ............... . 
Collector-to-Emitter Saturation Voltage: 

With base ma = 15 and collector ma = 150 .................• 
With base ma = 5 and collector ma = 50 ................. . 

Base-to-Emitter Saturation Voltage: 
With base ma = 15 and collector ma = 150 ................. . 
With base ma = 5 and collector ma = 50 .................• 

Collector-to-Emitter Sustaining Voltage: 
With base current = 0 and pulsed collector ma = 30* ..... . 
With external base-to-emitter resistance = 10 ohms and 

pulsed collector ma = 100* .................. . 
Collector-Cutoff Current: 

With case temperature = 25°C, collector-to-base volts = 90, 
and emitter current = O .................................• 

With case temperature = 150°C, collector-to-base volts = 90, 
and emitter current = 0 ...... , , .. , . . . . . . . . . . . . . . . . . . . .. . 

Emitter-Cutoff Current (with emitter-to-base volts = 5 and 
collector current = 0) ................................... , .. . 

Thermal Resistance: 
Junction-to-case , .......................................... , • 
Junction-to-ambient 

• Pulse duration = 300 µsec, duty factor = 0.018 

fil 
0: 
l,J 
n. :i 10 

~8 
0: 
0 
t; 6 
~ 
-' 84 

2 

0 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2NIB93 
COMMON-EMITTER CIRCUIT, BASE INPUT • 

..,.AMBIENT TEMPERATURE=25° C 

--~-- / 60 . --- v..,. I ~ ) 

~ 
/ i) 

15 -- \ BASE MICROAMPERES • 0 
~ ~ ~ ~ ~ ~ ro oo ~ ~ 

COLLECTOR-TO-EMlTTER VOi.Ti, 

tl ~o 
ffi 
n. 

TYPICAL TRANSFl::R CHARACTERISTICS 
TYPE 2NIB93 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE ,_0 

•25"C. .,.R~ 
~ 

:i 400-f--l----l--+ 

3 
~ 3001----,1----,-, 
0: 
0 
t; 2001---1----, 

~ 
8 1001--1--r,W.ft-t--t--t--t---t---1 

92CS-11185t 

120min volts 

7min volts 

5max volts 
1.2 max volts 

1.3max volts 
0.9max volt 

80min volts 

lOOmin volts 

0.01 max µa 

15max µa 

0.01 max µa 

58.3 max °C/watt 
219 max °C/watt 

82CM-ll65n 
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In Common-Base Circuit 

InWl_ih R;~if~ii-t~:b~~il~if~
1
';; 5 and collector ma = 1 

With collector-to-base volts = 10 and collector ma = 5 
Emitter-to-Base Capacitance (with emitter-to-base volts = 0.5 

and collector current = 0) ................................ . 
Collector-to-Base Capacitance (with collector-to-base volts = 

10 and emitter current = 0) ................ _ .............• 
Output Conductance at 1 kilocycle: 

With collector-to-base volts = 5 and collector ma = 1 ..... . 
With collector-to-base volts = 10 and collector ma = 5 ..... . 

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at 
1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 . 
With collector-to-base volts = 10 and collector ma = 5 

In Common-Emitter Circuit 

DC Forward Current Transfer Ratio: 
With collector-to-emitter volts = 10 and pulsed collector ma = 150* ............................................ . 
With collector-to-emitter volts = 10 and collector ma = 10 .. 
With collector-to-emitter volts = 10 and collector ma = 0.1 .. 
With collector-to-emitter volts = 10, collector ma = 10, and 

case temperature = -55°C . . . . . . . . . . . . . . . ........ . 
Small-Signal Forward Current-Transfer Ratio: 

With collector-to-emitter volts = 5, and collector ma = 1, 
and frequency = 1 kilocycle . . . . . . . . . . . . . . . . 

With collector-to-emitter volts = 10, and collector ma = 5, 
and frequency = 1 kilocycle . . . . . . . . . . . . . . . . . . . ....... . 

With collector-to-emitter volts = 10, and collector ma = 50, 
and frequency = 20 Mc . . . . . . . . . . . . . . . ..............• 

Pulse duration = 300 1tsec, duty factor = 0.018 

~ 
~ 

POWER TRANSISTOR 
Germanium p-n-p type used in 

a wide variety of switching and am­
plifier applications. It is used as a 
high-power high-speed switch in 
de-to-de converters, inverters, and 
computers for data-processing equip-

20 to 30 
4 to 8 

85max 

15max 

0.5max 
0.5max 

1.25 X 10-< 
1.5 X 10-< 

4-0 to 120 
35min 
20min 

20min 

30 to 100 

45min 

2.5min 

251 

ohms 
ohms 

pf 

pf 

1tmhO 
µ.mho 

2N1905 

ment; and in ultrasonic oscillators and large-signal wide-band linear amplifiers. 
Package is similar to JEDEC No. T0-3; outline 24, Outlines Section. This type 
is identical with type 2N1906 except for typical operation and the following 
items: 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) .................• 
Collector-to-Emitter Voltage (with base open) ................ . 

-60max 

"' ... 
a: ... 
~ -5 
<( 

a: 
~ -4 
0 ... 
::f -3 
0 .., 

-2 

I 

0 

-40max 

TYPICAL COLLECTOR CHARACTERISTICS 

I TiE ~Nl965 I I I I I I I 
-COMMON-EMITTER CIRCUIT, BASE INPUT, -~1--+--+--~I~--+--~---, 

MOUNTING-FLANGE TEMPERATURE•25"C 

I I I 

I 

I 

I 
-'!l)._35 I 

_:~0 I 
p,- -25 I 

-20 r_ 
-15 

' I I I -10 

ltd=:::i=='1==f=-+-+--1--,-d==r==!=;;.BA~S1E-;M;,;ILUAMPERES •-5 -

I I 
-5 -10 -15 -20 -25 -30 -35 ·40 

COLLECTOR-TO-EMITTER VOLTS 92CM-10999TI 

volts 
volts 
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TYPICAL TRANSFER CHARACTERISTIC TYPICAL TRANSFER CHARACTER1STIC 

' ' ' TYPE 2Nl905 TYPE 2N1905 
>--COMMON-EMITTER CIRCUIT, B'ASE INPUT. -

MOUNTING-FLANGE TEMPERATURE• 25°C 
COMMON-EMITTER CIRCUIT, BASE INPIJt 
MOUNTING-FLANGE TEMPERATURE•25'c 

- COLLECTOR-TO-EMITTER VOLTS •-2 - COLLECTOR-TO-EMITTER VOLTS•-2 

-
/ 

V 

~-3 
V 

...... 

I 
I 

__..v 
0 0.2 0.4 0.6 0.8 

..J -2 

8 
-I 

V 
/ 

/ 
BASE-TO-EMITTER VOLTS 

92CS-1099ST 
0 -iO -20 -30 -40 -50 -60 

BASE MIWAMPERES 
92.CS-I099ll' 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = -1-0 

and emitter current = 0) . 
Collector-to-Emitter Breakdown Voltage (with collector 

ma = -100 and base current = 0) .......................... . 
Base-to-Emitter Voltage (with collector-to-emitter volts = -2 

and collector ma = -1000) ................................. . 
Collector-to-Emitter Saturati-0n Voltage (with collector 

ma = •-1000 and base ma = -50) ........................ °" •• 

In Common-Emitter Circvit 

DC Forward Current-Transfer Rati-0 (with collector-to-emitter 
volts = -2 and collector ma = -1000) ...................... . 

DC Forward Conductance (with collector-to-emitter volts = --Z 
and collector ma = -1000) ........................ , , , .••.••• 

2Nl906 

POWER TRANSISTOR 

Germanium p-n-p type used in 
a wide variety of switching and am­
plifier applications. It is used as a 
high-power high-speed switch in 
de-to-de converters, inverters, and 
computers for data-processing equip­

-60 min 

-40min 

--0.38 

--0.3 

50 

4 

volts 

volts 

volt 

volt 

mhos 

~ 
~ 

ment; and in ultrasonic oscillators and large-signal wide-band linear amplifiers. 
Package is similar to JEDEC N-0. T0-3; outline 24, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ( with emitter open! ...... , ...•.•.••• 
Collector-to-Emitter Voltage (with base open .......•..... , ..• 
Emitter-to-Base Voltage (with collector open ..............•.• 
Collector Current .................................•....•...•..• 
Base Current ...................................•..••••...•.••.• 
Transistor Dissipation: 

For mounting-flange temperatures up to 25°C .........•..••.• 
For mounting-flange temperatures above 25°C ...•...........• 

Temperature Range: 
Operating (junction) and storage ............................ . 

Lead Temperature (for 10 seconds maximum) ...•••......•..•.• 

CHARACTERISTICS 
Collector-to-Base Breakd-Own Voltage (with collector ma = -10 

and emitter current = 0) . . . . . . . . . . . . ....................• 
Collector-to-Emitter Breakd-0wn Voltage (with collector 

ma = -100 and base current = 0) . . . . . . . . . . . . . . . .....• 
Emitter-to-Base Breakd-0wn Voltage (with emitter ma = -$ 

and collector current = 0) ...................................• 

-100 max volts 
-40 max volts 
-1 max volt 

-10 max amperes 
-3 max amperes 

SOmax watts 
See curve page 80 

-ss to 100 ·c 
255max •c 

100min 

40min 

1 min 

votts 

volts 

voli 



Technical Data 253 

TYPICAL COLLECTOR CHARACTERISTICS 

I I I I I I I I I 
_ TYPE 2Nl906 

COMMON-EMITTER CIRCUIT, BASE INPUT, 
MOUNTING-FLANGE TEMPERATURE•25°C 

~ 
-35 - ~-~ - -=.!~ 

3- -20 

~ -l!i.. 
2 

-K> 

BASE Mn.lJAMPERES • -5 

0 I 
-10 -15 -20 -25 -30 

COLLECTOFMO•~ITTER V0U'S 

TYl>ICAL TRANSFER CHARACTERISTIC TYPICAL TRANSFER CHARACTERISTIC 

TYPE 2N1906 / TYPE 2Nl906 
I 

COMMON-EMITTER / 
5>- CIRCUIT, BASE /----il'~-+--+----1 COMMON-EMITTER CIRCUIT, BASE INPUT. -

MOUNTING-FLANGE TEMPERATURE•25°C f:l INPUT. COLLECTOR-10--EMITTER VOLTS •-2 

~ -4f---f---f--~~---,f-----,----I-----, 

: -'3 I MOUNTING-FLANGE -

t ' calt~'ci~r~g.: 25"c 
~ _

2 
/ EMITTER VOLTS•-2 

8 I/ 
I l-----,f---f---f-------,f-------,------,----1 

I 
I 

I 
/ 

,I 

/ 
/ / 

o -ro -20 -3o -40 -50 
BASE MILUAMPERES 

0 -0.2 -0.4 -0.6 -0.B 
BASE-TO-EMITTER VOLTS 

WCS•I09"T 
92CS·I0992T 

~to~~~r ~o~~obt~. c~_llec~~~--~tter. vo~~. ~. ~ 
Collector-to-Emitter Saturation Voltage (with collector 

ma = --5000 and base ma = -250) ........................•• 
Collector-Cutoff Current (with collector-to-base volts = -40 

and emitter current = 0) ................................•• ,, 
Collector-Cutoff Saturation Current (with collector-to-base 

volts = -0.5 and emitter current = 0) ...................•• , 
Emitter-Cutoff Current (with emitter-to-base volts = -0.5 

and collector current = 0) .•..••.•••••••.•••••••••••• , •••••••• 
Thermal Resistance: 

-0.G volt 

-0.7S volt 

-150 µa 

-65 µa 

-1 ma 

Junction-to-mounting flange ............ , .. , , ............. , • ,. 1.5 max "C/watt 

In Common-Emitter Circuit 

DCvof~~~2 c~i;re~iu~n:f~a~ti~~r -~~~tor~~~-~-. 
Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 

(with collector-to-emitter volts= -5 and collector ma= -500) 
Gain-Bandwidth Product (with collector-to-emitter volts = -Ii 

and collector ma = -500) .................................. . 
DC Forward Conductance (with collector-to-emitter volts = -2 

and collector ma = -5000) ................................. . 

125 

75 

7.5 

8.3 

TYPICAL OPERATION IN "ON-OFF" POWER-SWITCHING CIRCUIT 
DC Collector-Supply Vottage . . . . . .. . .. . .. .. .. . .. . 5 12.5 12.5 

DC Collector Current . . . .. . . . . . . .. . . • . . . . . . . • • -1 -2.5 -Ii 
-On DC Base Current ......• , . .. . . . . .. . • . . . . -0.25 ---0.25 
-Off DC Base Current .•••. , • • • . . • • • • . • • .. • • • 0.25 0.25 

kc 

Mc 

mhos 

volts 
amperes 
ampere 
ampere 
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Pulse-Generator Open-Circuit Voltage ........... . 

~~~t'.Jrs::t:1\~~l~r::::: ·::::::::::::: ·::::::::::: 

2 volts 
75 5 5 ohms 

0.1 µf 
5 5 2.5 ohms 

Generato'r Impedance ............................ . 
Switching Time: 

Delay time ...........................•......... 
Rise time ..................................... . 

5 5 5 ohms 

0.1 0.1 0.1 µsec 
0.1 0.4 0.9 µsec 

Storage time .................................. . 1 7 7 µsec 
Fall time ...................................... . 0.6 1 2 µsec 

POWER TRANSISTOR 

Silicon n-p-n type used in a ~ 
wide variety of high-power switch-

2N2015 ing and amplifier applications in in­
dustrial and military equipment. It 
is used in power-switching, de-to-de 
converter, inverter, chopper, sole- 8 

noid and relay control circuits; in oscillator, regulator, and pulse-amplifier 
circuits; and as a class A or class B push-pull audio and servo amplifier. It 
features low saturation resistance, high current and power dissipation, high 
beta at high current, and excellent high-temperature performance. JEDEC No. 
TO-36 package; outline 14, Outlines Section. This type is identical with type 
2N2016 except for the following: 

MAXIMUM RATINGS 
Collector-to-Base Voltnge (with emitter open) 
Cotlector-to-Emitter Voltage (with base open) 

CHARACTERISTICS 
Collector-to-Emitter Voltage: 

With emitter-to-base volts - -1.5 and collector ma = 2 .....• 
With base open and collector ma = 200 . , . . ............ . 

Collector-Cutoff Current (with collector-to-emitter volts = 100 
and base-to-emitter volts = -1.5) . . . . . . . . . . . . . . . .... 

Collector-to-Emitter Sustaining Voltage (with collector amperes 
= 0.2 and base current = 0) ................................•• 

POWER TRANSISTOR 

lOOmax volts 
SO max volts 

lOOmln volts 
SO min volts 

2 max ma 

SO min volts 

Silicon n-p-n type used in a ~ 
wide variety of high-power switch-
ing and amplifier applications in in-
dustrial and military equipment. It 
is used in power-switching, de-to-de 
converter, inverter, chopper, sole- · 

2N2016 

noid and relay control circuits; in oscillator, regulator, and pulse-amplifier 
circuits: and as a class A or class B push-pull audio and servo amplifier. It 
features low saturation resistance, high current and power dissipation, high 
beta at high current, and excellent high-temperature performance. JEDEC 
No. TO-36 package; outline 14, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ................. . 
Collector-to-Emitter Volt.age (with base open) 
F.mitter-to-Base Voltage (with collector open) 
Collector Current. 
Base Current 
Emitter Current . . 
Transistor Dissipation 

At case temperatures up to 2;;°C 
At case temperatures abovtt 25°C 

Temperature Range 
Operalin3 (Junction) and Storage ....................... __ .. . 

130 max volts 
65max volts 
10 max volts 
10 max runperes 

6 max amperes 
-13 max amperes 

150 max watts 
See curve p;:,gc 80 

-65 to/!00 •c 
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CHARACTERISTICS 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = -1.5 and collector ma = 2 
With base open and collector ma = 200 . . . . . . . . . ... 

Collector-to-Emitter Sustaining Voltage (with collector 
ma = 200 and base current = 0) . . . 

Collector-to-Emitter Saturation Voltage (with collector 
amperes = 5 and base ampere = 0.5) . . . . . ................. . 

Base-to-Emitter Voltage (with collector-to-emitter volts = 5 
and collector amperes = 5) . . . . . . . . . . . . ......... . 

Collector-Cutoff Current: 
With collector-to-emitter volts = 30, base-to-emitter 

volts = -1.5, and case temperature = 150°C .............• 
With collector-to-emitter volts = 130, base-to-emitter 

volts = -1.5, and case temperature = 25°C ............... . 
Emitter-Cutoff Current (with emitter-to-base volts = 10 and 

collector current = 0) ....................................... . 
Thermal Resistance: 

255 

130min volts 
65min volts 

65min volts 

l.25max volts 

2.2 max volts 

2max ma 

2max ma 

0.05max ma 

Junction-to-case ........................•..• , ..•........•..••• 
Thermal Time Constant .....••••• , ...•.........•....••.....••.• 

1.17 max °C/watt 
30 

TYPICAL COLLECTOR CHARACTERISTICS 
10 r 900 I I I I I I I I 

TYPE 2N2016 I 800 
COMMON-EMITTER CIRCUIT, BASE INPUT.-700 

e 

gi 
a: 
"' ~6 
<C 
u: 

~ 
~4 
--' 
8 

2 

600 I 
506 

400 

BASE MILLIAMPERES=300 

Joo 

100 

30 

CASE TEMPERATURE= 25°C 

/ 

--- I 
_/ ) 

10 ../ 
I 0 ,. 

0 IO 20 30 40 50 60 70 80 
COLLECTOR-TO-EMITTER VOLTS 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 40, 
collector µ,a = 50, and frequency = 1 Mc) ........ , ......... . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 4 and collector amperes = 9 
With collector-to-emitter volts = 4 and collector amperes = 5 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = 4, collector ampere = 1, and frequency = 1 kilocycle) ............................................... . 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-emitter volts = 4 and collector amperes = 5) 

TYPICAL OPERATION IN PULSE-RESPONSE TEST CIRCUIT 
DC Collector-Supply Voltage (Vee) .......................... . 
DC Base-Supply Voltage (VBB) ............................... . 
On DC Collector Current (Ic) ................................. . 
Turn-On DC Base Current (IB1) ............................. . 
Base-Circuit Resistance (RB1) or RB2) ......................... . 
Collector-Circuit Resistance (Re) .............................• 
Switching Time: 

On time (Delay time td plus rise time t,) ................... . 
Off time (Storage time t, plus fall time tf) ................. . 

92CM-ll092TI 

400max 

8 min 
15 to 50 

12to 60 

12min 

24 
-6 
10 
2 

10 
2 

4 
7 

msec 

pf 

kc 

volts 
volts 

amperes 
amperes 

ohms 
ohms 

µ,sec 
µsec 
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TYPICAL BASE CHARACTERISTICS 

TYPE 2N2016 
COMMON· EMITTER CIRCUIT, BASE INPUT, 

- COLLECTOR· TO· EMITTER VOLTS = 4 -
CURVE I CASE TEMPERATURE-°C 

1-- --- 25 ----- -65 --- 175 //,/ 

,Y./ , ,.,, 
P' 

250 

~ 
Vas Vee 

- I I 1--+-+---l- I I I I 1--+---+--0 
Rs2 0 

4 
0,511.522.53 

BASE-TO-EMITTER VOLTS 
92CS·JI093T 

TRANSISTOR 
Silicon n-p-n type used in a 

2N2102 
wide variety of small-signal and 
medium-power applications in in­
dustrial and military equipment. It 
can be used in rf service as an am­
plifier, mixer, oscillator, and con­

92CS-ll125RI 

verter; in af service for small- and large-signal driver and power applications; 
in switching service for high-speed switching circuits requiring transistors 
having high voltage and current values. It features low saturation voltage, high 
sustaining voltage, high dissipation, high pulse beta, low output capacitance, 
and exceptionally low noise and leakage characteristics. JEDEC No. T0-5 pack­
age; outline 6, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ............... , 
Collector-to-Emitter Voltage: 

With external base-to-emitter resistance = 10 ohms or less .. . 
With base open . . . . . . . . . . . . . . . . . . . . . . . . . ................. . 

Emitter-to-Base Voltage (with collector open) ............... . 
Collector Current .............................................. . 
Transistor Dissipation: 

At case temperatures up to 25°C ..... 
At ambient temperatures up to 25°C ......... . 
At case or ambient temperatures above 25°C ................ . 

Temperature Range: 
Operating (junction) ........................................ . 
Storage .................................................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

120 max volts 

80 max volts 
65 max volts 

7 max volts 
1 max ampere 

5 max watts 
1 max watt 

See curve page 80 

-65 to 200 •c 
-65 to 300 •c 

300 max ·c 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2N2102 
TYPICAL TRANSFER CHARACTERISTICS 

TYPE 2N2102 
COMMON-EMITTER CIRCUIT, BASE INPUT. 

::JIO AMBIENT TEMPERATURE =25°C 

ia>-->--~•~,,.__-+---+---+---+--~ .. 
::; 
..J 
:i 6 f;"''-+---'-
0: 
0 hl 4 11-----=b---iF--
..., 
32~==,t::c:=-=:i=--+~'-lr---+--+----I 

0 20 40 60 80 100 
COLLECTOR-TO-EMITTER VOLTS 

s2cs-1111,r 

COMMON-EMITTER CIRCUIT, BASE INPUT 
500 AMBIENT T~MPERA- Ooo 

~ TURE•25 C "5"'"'Jr 
It: 
~ 400,1---+--t----, 
:E 
C( 

:boo,i----+---i­
:e 
:S 2001---1--

~ 
::l 
8 

'92CS-11185' 
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CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

~me;:Yb=-~~s~ur;;.:;.kcto~n Voitage (wiiJ:i 'emitter i:na ~' o:i' 
and collector current = 0) . . . 

Collector-to-Emitter Reach-Through Voltage (with emitter-to­
base volts= 1.5 and collector ma = 0.1) 

Collector-to-Emitter Sustaining Voltage: 
With external base-to-emitter resistance = 10 ohms or less 

and collector ma = 100 . . . . . . . . . . . . . . . . . . . . . . . ........ . 
With collector ma = 100 and base current = 0 ............. . 

Base-to-Emitter Saturation Voltage (with collector ma = 150 
and base ma = 15) .......................................... . 

Collector-to-Emitter Saturation Voltage (with collector ma = 150 
and base ma = 15) .......................................... . 

Collector-Cutoff Current ( with collector-to-base volts = 60 
and emitter current = 0) . . . . . . . . . . . . . . . . . . . . ...... . 

Emitter-Cutoff Current (with emitter-to-base volts = 5 
and collector current = 0) .................................. . 

Thermal Resistance: 
Junction-to-case ..................... , .... , .................. . 
Junction-to-ambient .........................................• 

In Common-Base Circuit 

Input Resistance at 1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 
With collector-to-base volts = 10 and collector ma = 5 

Input Capacitance (with emitter-to-base volts = 0.5 and 
collector current = 0) . 

Output Capacitance (with coilector'-to~i:ia's,i volts.~' io' and .... . 
emitter current = 0) ..................................... , .. . 

Output Conductance at 1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 ..... . 
With collector-to-base volts = 10 and collector ma = 5 ..... . 

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at 
1 kilocycle: 
With collector-to-base volts 5 and collector ma _ 1 ..... . 
With collector-to-base volts = 10 and collector ma = 5 .. ; .. . 

"' w 
0: 
w 
a. 
!5oo 
:::; 
J 
:E400 

~ 
t; 300 
w 
J 
J 

8200 

loo 

0 

TYPICAL COLLECTOR CHARACTERISTICS 
I I I I I I I 

TYPE 2N2102 
_ COMMON-EMITTER CIRCUIT, BASE INPUT, 

AMBIENT TEMPERATURE• 25'C 

I I 
I I 

- -'l,'l.-:?:: \A ,-z. ,o 

% ::::::-::-J. ,,,.,;,~ :::- -- _§. 

'~ 1/ 
..,,.... 

----- ~ 
~ 

_..,,.......... -
l ~ / ----..,,.... 2 

f:, ---r I 
BASE MILLIAMPERES• 0 

4 6 8 ~ 

COLLECTOR-TO-EMITTER VOLTS 

In Common-Emitter Circuit 

DC-Pulse Forward Current-Transfer Ratio:• 
With collector-to-emitter volts = 10 and collector ma = 150 .. 
With collector-to-emitter volts = 10 and collector ma = 500 .. 
With collector-to-emitter volts = 10 and collector ma = 1000 . 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 10 and collector ma = 0.01 .. 
With collector-to-emitter volts = 10 and collector ma = 0.1 ... 
With collector-to-emitter volts = 10 and collector ma = 10 •.• 

257 

l20min volts 

7min volts 

120min volts 

80min volts 
65min volts 

1.1 max volts 

0.5max volt 

0.002 max µ.a 

0.002max µ.a 

35 max °C/watt 
175 max °C/watt 

24 to 34 
4 to 8 

80max 

15max 

0.1 to 0.5 
0.1 to 1 

0.0003max 
0.0003max 

12 
92CM-lll7iT 

40 to 120 
25min 
lOmin 

lOmin 
20min 
35min 

ohms 
ohms 

pf 

pf 

µmho 
µmho 
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Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 5, collector ma = 1, and 

frequency = 1 kilocycle . . . . . . . . . . . . . . . . . . 30 to 100 
With collector-to-emitter volts = 10, collector ma = 5, and 

frequency = 1 kilocycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 to 150 
With collector-to-emitter volts = 10, collector ma = 50, and 

frequency = 20 Mc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 min 
Noise Figure (with collector-to-emitter volts = 10, collector ma = 0.3, generator resistance = 1000 ohms, circuit bandwidth = 15 

kilocycles, and signal frequency = 1 kilocycle) . . . . . . . . . . . . . . 6 max db 
Total Switching Timet (delay time plus rise time plus fall time) 30 max nsec 

• Pulse duration = 300 µsec, duty factor = 0.018. 
t See Total-Switching-Time Measurement Circuit below. 

-50 V +20 V 

C1 = 0.01 µf 
OUTPUT 

TO 
SAMPLING 

OSCILLOSCOPE 

R1, R, = 100 ohms 
R2 = 1000 ohms 
Ra= 4700 ohms 
R•=40 ohms 

INPUT 

t~e~ R1 
Rs = 1000 ohms, 5 watts 

GENER­
ATOR 

+50 V 
-=-20 V 

Ro -50 V 

92CS-11186RI 

POWER TRANSISTOR 
Germanium p-n-p type used in 

high-fidelity amplifiers and other a£ 

2N2147 amplifiers where wide frequency 
range and low distortion are re­
quired. It is intended primarily for 
class B amplifier service. JEDEC No. 

T0-3 package; outline 5, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ..................................... . 
Collector-to-Emitter Voltage ...............................•.... 
Emitter-to-Base Voltage .......................................• 
Collector Current ..............................................• 
Base Current ..................................................• 
Emitter Current . . ................................. , ....... . 
Transistor Dissipation: 

At mounting-flange temperatures up to 81°C ............... . 
At mounting-flange temperatures above 81 °C ............... . 

Temperature Range: 

-75 max volts 
-50 max volts 
-1.5 max volts 
-5 max amperes 
-1 max ampere 

5 max amperes 

12.5 max watts 
Derate 0.66 watt/°C 

Operating (junction) and Storage .......................... ~5 to 100 
Lead Temperature (for 10 seconds maximum) . . . . . . . . . . . . . . . . 255 max 

•c 
•c 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = -10 

and emitter current = 0) ................................... . 
Collector-to-Emitter Breakdown Voltage (with collector ma = 

-100 and base current = 0) ................................. . 
Base-to-Emitter Voltage (with collector-to-emitter volts = -10 

and collector ma = -50) .................................... . 
Collector-Cutoff Current (with collector-to-base volts = --40. 

and emitter current = 0) ................................... . 

-75min 

-50min 

-0.24 

-lmax 

volts 

volts 

volt 

ma 
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Collector-Cutoff Saturation Current (with cotlector-to-base volt = -0.5 and emitter current = 0) ........................... . 
Emitter-Cutoff Current (with emitter-to-base volts = -1.5 and 

collector current = 0) ................................. , ... . 
Thermal Resistance: 

Junction-to-case ............................................. . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -1 and collector ma = -1000) ..................... . 

Gain-Bandwidth Product (with collector-to-emitter volts = -5 
and collector ma = -500) ................................. . 

Cl) .., 
"' ~ -5 

~ 
"'-4 
~ 
0 

~ -3 
-' 
8 

-2 

I 

0 

I 

TYPICAL COLLECTOR CHARACTERISTICS 

TYP~ 2N2
1
147 

1 I I I I 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE= 25° C 

I 

:>'r ~ 

~~ - '-

..... 
r 

~ 

-20',. BOUNDARY OF 

'· RECOMMENDED OPERATING 
REGION -15 

✓ ·, 
-16' 

I I ' ...... 
BASE MILLIAMPERES =-5' -------

-s -,o -15 -20 -25 -30 -35 -40 -45 -50 
COLLECTOR-TO-EMITTER VOLTS 

I 

259 

-70max µa 

-2.5max ma 

1.5 max °C/watt 

150 

4 

SZCM-ll331TZ 

Mc 

TYPICAL TRANSFER CHARACTERISTIC TYPICAL BASE CHARACTERISTIC 
TYPE 2N2147 TYPE 2N2147 

~i~~~~<i':.'1/cr~~EC~RE1.\1~}tt,.ilMN.F'l51:- c -60 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE =25' C 

COLLECTOR-TO-EMITTER VOLTS=-2 C/) 

::!-50 
~ 
~-40 

COLLECTOR-TO-EMITTER VOLTS•-2 

I V 

I 
V 

I / 

v 
./ 

~-30 
w 
~-20 
III 

-10 

I 
I 

/. 
/ 

0 -200 -400 -600 -800 0 -0.2 -0.4 -0.6 -0.8 
SASE-TO-EMITTER MILLIVOLTS 

'IZCS-ll3Z4TI 
BASE-TO-EMITTER VOL TS 

n:s-unm. 

TYPICAL OPERATION IN SINGLE-ENDED PUSH-PULL AMPLIFIER CIRCUIT 

DC Collector Supply Voltage ................................. . 
Zero-Signal DC Collector Current ..........•................... 
Zero-Signal Base-Bias Voltage ............................... . 
Peak Collector Current . . . . . ................................ . 
Maximum"Signal DC Collector Current ....................... . 
Input Impedance of Stage (per base) ......................... . 
Load Impedance (Speaker Voice Coil) ..•.....••..........•••• 

22 
-0.05 
-0.24 
-3.5 
-1.1 

75 
4 

volts 
ampere 

volt 
amperes 
amperes 

ohms 
ohms 
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Power Gain .......................................•.....•.....• 
Maximum-Signal Power Output ............................... . 
Total Hannonic Distortion at Maximum Signal Power Output .. 
Maximum Collector Dissipation (per transistor) under worst-case 

conditions ................................................... . 
EIA Music Power Output Rating ...................•......•..• 

"~" = 22 volts 

33 
25 
5 

12.5 
45 

Vee 
+ 

Vee 
-1-

R1, Rs = 330 ohms, 2 watts 
R2, fu = 3.9 ohms, 0.5 watt 
R,, R. = 0.27 ohm, 0.5 watt 
Voice coil 

~2CS-11332R~ 

impedance = 4 ohms 

2N2148 

POWER TRANSISTOR 
Germanium p-n-p type used in 

high-fidelity amplifiers and other af 
amplifiers where wide frequency 
range and low distortion are re­
quired. It is intended primarily for 
use as a class A power amplifier 

db 
watts 

per cent 

watts 
watts 

in driver stages of high-power, high-quality af amplifiers, and in the output 
stages of moderate-power amplifiers. It can also be used in class B power­
amplifier circuit. JEDEC No. T0-3 package; outline 5, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • • . . • ~o max volts 
Collector-to-Emitter Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • -40 max volts 
Emitter-to-Base Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . -1.5 max volts 
Collector Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -5 max amperes 
Base Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • -1 max ampere 
Emitter Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . • . 5 max amperes 
Transistor Dissipation: 

At mount!Ilg-flange temperatures up to s1:c . . . . . . . . . . . . . . . . 12.5 max watts 
At mounting-flange temperatures above 81 C . . . . . . . . . . . . . . . . Derate 0.66 watt/°C 

Temperature Range: 
Operating (junction) and Storage ............................ ~ to 100 •c 

Lead Temperature (for 10 seconds maximum) . . . . . . . . • • . . . . . . . 255 max •c 



Technical Data 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = -10 

and emitter current = 0) . . . . . . . . . . . . . . . . ........... . 
Collector-to-Emitter Breakdown Voltage (with collector ma = 

-100 and base current = 0) ............................ . 
Base-to-Emitter Voltage (with collector-to-emitter volts = -10 

and collector ma = -50) ................................... . 
Collector-Cutoff Current (with collector-to-base volts = -40 and 

emitter current = 0) . . . . . . . . . . . . . . . . . . . . . . . . ............ . 
Collector-Cutoff Saturation Current (with collector-to-base volt = --0.5 and emitter current = 0) .......................... . 
Emitter-Cutoff Current (with emitter-to-base volts = -1.5 and 

collector current = 0) ..................................... . 
Thermal Resistance: 

Junction-to-case ........................... , ....... , . , , , , . , •• , 

In Common-Emiller Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -1 and collector ma = -1000) ..................... . 

Gain-Bandwidth Product (with collector-to-emitter volts = -5 
and collector ma = -500) , ................................ . 

I 
a: -5 

~ -4 
..J 
..J 

3 -3 

0 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2N2I48 
_ COMMON-EMITTER CIRCUIT, BASE INPUT. 

MOUNTING-FLANGE TEMPERATURE• 25° C 

'2 -
~ ,,. 

4 
-3s·, 

-30, BOUNDARY OF 

-25'-, 
RECOMMENDED OPERATING 

-20' 
~RYION 

-15...., .+-J 
-10 

BASE MILLIAMPERES• -5 -1---

-,o -15 -20 -25 -30 
COLLECTOR-TO-EMITTER VOLTS 

TYPICAL BASE CHARACTERISTIC 
TYPE 2N214B 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE• 25° 
COLLECTOR-TO-EMITTER VOLTS•-2 

I 
) 

I 
-10 

/ 

0 
/ 

-0.2 -0.4 -0.6 -0.8 
BASE-TO-EMITTER VOLTS 

92CS-11329T 
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--60min volts 

-40min volts 

-0.26 volt 

-lmax ma 

-100max ma 

-10max ma 

1.5 max 'C/watt 

- - -

100 

3 

-35 -40 
P2CM-10999TI 

Mc 

TYPICAL OPERATION IN SINGLE-ENDED PUSH-PULL AMPLIFIER CIRCUIT 

DC Collector Supply Voltage ................................. . 
Zero-Signal DC Collector Current ............................. . 
Zero-Signal Base-Bias Voltage ......................... , ....... . 
Peak Collector Current .................... , ...................• 
Maximum-Signal DC Collector Current ...............••..•...•• 

16.5 
--0.05 
--0.26 
-2.7 

--0.85 

volts 
ampere 

volt 
amperes 
ampere 



262 RCA Transistor Manual 

Vee= 16.5 volts 

Vc'1 
+ 

Vee 
'T 

R1, Ro = 270 ohms, 2 watts 
R2, R, = 3.9 ohms, 0.5 watt 
Ro, Ro = 0.39 ohm, 0.5 watt 
Voice coil 

S2CS-ll332R~ 

impedance = 4 ohms 

Input Impedance of Stage (per base) ......................... . 
Load Impedance (Speaker Voice Coil) .......................• 
Power Gain ..................................................•. 

65 
4 

31 
15 

ohms 
ohms 

db 
watts Maximum-Signal ·Power Output ...............................• 

Total Harmonic Distortion at Maximum Signal Power Output .. 
Maximum Collector Dissipation (per transistor) under worst-case 

5 per cent 

conditions ................................................... . 
EIA Music Power Output Rating ............................. , 

2N2205 

TRANSISTOR 
Silicon n-p-n type used in very­

high-speed switching applications in 
equipments which require high re­
liability and high packaging densi­
ties. JEDEC No. TO-18 package; 
outline 12, Outlines Section. This 

7.5 
25 

type is electrically identical with type 2N1708 except for the following 

CHARACTERISTICS 
Emitter-Cutoff Current (with emitter-to-base volts = 3 and 

collector current= 0) ...................................... .. 

2N2206 

TRANSISTOR 
Silicon n-p-n type used in very­

high-speed switching applications in 
equipments which require high re­
liability and high packaging densi­
ties. JEDEC No. TO-46 package; 
outline 18, Outlines Section. 

l00max 

watts 
watts 

item: 



Technical Data 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ...............• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 1000 ohms and load resistance = 100 ohms) ... . 
Emitter-to-Base Voltage (with collector open) ............... . 
Collector Current ..............................................• 
Transistor Dissipation: 

At case temperatures up to 25'C ............................ . 
At ambient temperatures up to 25'C ......................... . 
At case or ambient temperatures above 25'C ................ . 

Temperature Range: 
Operation (junction) ........................................ . 

263 

25max volts 

20 max volts 
3 max volts 

0.2 max ampere 

1 max watt 
0.3 max watt 

See curve page 80 

-65tol75 
Storage ....... . 

Lead Temperature (for 
-65 to 300 . io" secoi:icis. ma,;,imum).::::::::::::::::: 235 max 

oc 
oc 
oc 

CHARACTERISTICS 
Base-to-Emitter Saturation Voltage (with collector ma = 10 

and base ma = 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.7 to 0.9 volt 
Collector-to-Emitter Saturation Voltage: 

With collector ma = 10 and base ma = 1 . . . . . . . . . . . . . . . . . . . . 0.22 max volt 
With collector ma = 50 and base ma = 5 . . . . . . . . . . . . . . . . . . . . 0.35 max volt 

Collector-Cutoff Current (with collector-to-base volts = 15 
and emitter current = 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 0.025 max µa 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 10, 
emitter current = 0, and frequency = 140 kilocycles) ....... . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 

6max pf 

volts = 1 and collector ma = 10) . . . . 40 to 120 
Small-Signal Forward Current-Transfer Ratio (with collector-

to-emitter volts = 10, collector ma = 10, and frequency 
=lOOMc) .......•...........................................• 2min 

TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of small-signal and 
medium-power applications in in­
dustrial and military equipment. It 
can be used in rf service as an am-
plifier, mixer, oscillator and con-

2N2270 

verter; in af service in small-signal and power applications. It features low 
output capacitance and exceptionally low noise and leakage characteristics. 
JEDEC No. T0-5 package; outline 6, Outlines Section. For curve of collector 
characteristics, refer to type 2N2102. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ............... . 
Collector-to-Emitter Voltage: 

With external base-to-emitter resistance = 10 ohms or less ... 
With base open ..............................................• 

Emitter-to-Base Voltage (with collector open) ............... . 
Collector Current ..............................................• 
Transistor Dissipation: 

At case temperatures up to 25°C ............................. . 
At ambient temperatures up to 25'C ........................ . 
At case or ambient temperatures above 25'C ................ . 

Temperature Range: 
Operating (junction) and storage ........................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = O) ..................................• 

60 max volts 

60 max volts 
45 max volts 
7max volts 
lmax ampere 

5max watts 
1 max watt 

See curve page 80 

-65 to 200 °C 
255 max 'C 

60min 

7min 

volts 

volts 
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Collector-to-Emitter Sustaining Voltage: 
With external base-to-emitter resistance = 10 ohms or less and 

pulse collector ma = 100* . . . . . . . . . . . . . ...... . 
With pulse collector ma = 100* and base current = O . . .. 

Base-to-Emitter Saturation Voltage (with collector ma = . iso 
and base ma = 15) ............................... . 

Collector-to-Emitter Saturation Voltage (with collector ma 
= 150 and base ma = 15) . . . . . . . . . . . . . . . . . . . . . . . ...... . 

Collector-Cutoff Current (with collector-to-base volts = 60 

E,~mie;:'{/J\~~ c~i;,rrei!~t (~itri emitte~~to~base voits. ~ s. anci 
collector current = O) ......................................•• 

Thermal Resistance: 
Junction-to-case ............................................ . 
Junction-to-ambient .........................................• 

In Common-Base Circuit 

Input Capacitance (with emitter-to-base volts = 0.5 and 
collector current = 0) .......................................• 

Output Capacitance (with collector-to-base volts = 10 and 
emitter current = 0) . . . . . . . . ......... , • 

In Common-Emitter Circ:,it 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 10 and pulse collector 

ma•= 150 . . . . . ................................... . 
With collector-to-emitter volts = 10 and collector ma = 1 

Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts 10, collector ma = 5, and 

wff~q~in~lto~-t~-:~ft1r;
1
~oits -~ io, collector ma'~- 50, arici 

frequency = 20 Mc . . . . . . . . . . . . . . . . . . ................... . 
Noise Figure (with collector-to-emitter volts = 10, collector 

ma = 0.3, generator resistance = 1000 ohms, circuit bandwidth 
= 15 kilocycles, and signal frequency = 1 kilocycle) ....... . 

• Pulse duration = 300 µsec, duty factor = 0.018. 

2N2273 

MAXIMUM RATINGS 

TRANSISTOR 
Germanium p-n-p type used for 

low-power radio-frequency ampli­
fier applications in the vhf range 
in industrial and military equipment. 
JEDEC No. T0-18 package; outline 
12, Outlines Section. 

Collector-to-Base Voltage (with emitter open) ................. . 
Collector-to-Emitter Voltage (with base open) ............... . 
Emitter-to-Base Voltage (with collector open) ............... . 
Collector Current . . . . . . . .................................. . 
Transistor Dissipation: 

At ambient temperatures up to 25°C ........................ . 
At ambient temperatures above 25°C ........................ . 

Temperature Range: 
Operating (junction) and storage ........................... . 

Lead Temperature (for 10 seconds maximum) ................ . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) ................................... . 
Collector-to-Emitter Breakdown Voltage (with collector ma = 0.1 

and base current = 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = O) . 
Collector-Cutoff Current (with. coilectoi<to~base· volts.~. ~iz 

and emitter current = 0) ... 

In Common-Base Circuit 

Output Capacitance (with collector-to-base volts = -10, 
emitter current = 0, and frequency = 140 kilocycles) ....... , 

60min volts 
45min volts 

1.2max volts 

0.9 max volt 

0.1 max µa 

0.1 max µa 

35 max °C/watt 
175 max °C/watt 

80max 

15max 

50 to 200 
35min 

30 to 180 

3min 

6max 

-25max 
-15 max 
-lmax 

-100 max 

100 max 

pf 

pf 

db 

volts 
volts 

ma 
ma 

mw 
See curve page 80 

-65 to 100 ·c 
235max ·c 

-25min volts 

-15min volts 

-lmin volt 

-lOmax µa 

3.5 max pf 
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In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -10 and collector ma = -1) ....................... . 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
emitter volts= -6, collector ma = -1, and frequency = 10 Mc) 

Base Spreading Resistance (with collector-to-emitter volts 
= -10, collector ma = -1, and frequency = 250 Mc) ..... . 

High-Frequency Input Impedance (with collector-to-emitter volts 
= -9, collector ma = -1, and frequency = 250 Mc) ........ . 

Small-Signal Power Gain (with collector-to-emitter volts = -9, 
collector ma = -1, and frequency = 30 Mc) ............... . 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of switching and am-

20 to 150 

20 to 28 

250 

50 to 250 

lOmin 

265 

ohms 

ohms 

db 

plifier applications in industrial 2N2338 
equipment. It is used in power-
switching, de-to-de converter, in-

e verter, chopper, and relay-control 
circuits; in oscillator, voltage- and current-regulator circuits; and in de and 
servo amplifier circuits. JEDEC No. T0-36 package; outline 14, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ................ , 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = 1.5 ............................ . 
With base open .............................................. . 

Emitter-to-Base Voltage (with collector open) ................ . 
Collector Current ............................................. . 
Base Current .................................................. , 
Transistor Dissipation: 

At case temperatures up to 25°C ............................ . 
At case temperatures above 25'C ............................ . 

Temperature Range: 

60max volts 

60 max volts 
40 max volts 

6 max volts 
7.5 maxamperes 

5 max amperes 

150 max watts 
See curve page 80 

Operating (junction) and storage ....................... , .... -65 to 200 ·c 

CHARACTERISTICS 
Collector-to-Emitter Voltage (with emitter-to-base volts = 1.5 

and collector ma = 2) . . . . . . . . . . . . . ........................ . 
Collector-to-Emitter Sustaining Voltage (with base open and 

collector ma = 200) ......................................... . 
Base-to-Emitter Voltage (with collector-to-emitter volts = 4 
. and collector amperes = 3) ................................. , 
Collector-to-Emitter Saturation Voltage: 

With collector amperes = 6 and base ampere = 1 ........... . 
With collector amperes = 3 and base ampere = 0.3 ......... . 

Collector-Cutoff Current: 
With collector-to-emitter volts = 30 and base current = 0 ... 
With collector-to-emitter volts = 60 and base-to-emitter volts 

= -1.5 ·········•·························••·····•·····•···· With collector-to-emitter volts = 30, base-to-emitter volts 
= -1.5, and case temperature = 200'C . . . . . ............. . 

With collector-to-base volts = 30, emitter current = 0, and 
case temperature = 
25•c ......................................................• 

Emiit~r-iutoff. current. ·(wiili.. emiit,,r~to~base· ·,;oits· ·,;;. 6 .... ' .. 
and collector current = 0) ................................. . 

Thermal Time Constant ...................................•..... 
Thermal Resistance: 

Junction-to-case ...... , ..........................•...• , , ...•. , 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 40, 
emitter current = 0, and frequency = 0.1 Mc) ............. . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts 4 and collector amperes 
With collector-to-emitter volts = 4 and collector amperes 

3 
6 

60min volts 

40min volts 

3max volts 

3.5 max volts 
1.5max volts 

5max ma 

2max ma 

50max ma 

0.2max ma 
3max ma 

0.lmax ma 
30 msec 

1.17 max 'C/watt 

600max 

15 to 60 
7min 

pf 
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Small-Signal Forward Current-Transfer Ratio (with collector-to­
emitter volts = 4, collector ampere = 0.5, and frequency = 1 
kilocycle) ................................................... . 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-emitter volts = 4 and collector amperes = 5) .......................... ··•· ........... ·••·. ······••·• 

Collector-to-Emitter Saturation Resistance (with collector 
amperes = 3 and base ampere = 0.3) ................... , , .. . 

[fl 
a: 
w 

8 

~ 6 
<( 

a: 
I':! 
u 
W4 _, _, 
0 
0 

2 

0 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2N2338 
COMMON -EMITTER CIRCUIT, BASE INPUT. 
CASE TEMPERATURr 25' C 

I 
700 

600 

500 
400 

300 

200 

BASE MILLIAMPERES=·l00 

50 ]..,' vJ 30 
__,. 

10 --0 
10 20 30 40 50 60 

COLLECTOR-TO-EMITTER VOLTS 

12 to 72 

15min 

0.5max 

70 80 
S2CM-U55Gn 

TYPICAL OPERATION IN PULSE-RESPONSE TEST CIRCUIT BELOW 

DC Collector Supply Voltage (Vee) ........................... . 
DC Base Supply Voltage (VBB) ................................ . 
On DC Collector Current (le) ................................ .. 
Turn-On DC Base Current (lB1) ................. , ............. . 
Base-Circuit Resistance (RB1 or RB2) .........................• 
Collector-Circuit Resistance (Re) .......... , , ............ , .....• 
Switching Time: 

On time (Dela:, time td plus rise time t,) ................... . 
Off time (Storage time ts plus fall time tt) .................. . 

"' "' a: 
w 
~1000 .. 
::; 
d 750 
:E 

~ 500 
:; 

TYPICAL BASE CHARACTERISTICS 

TYPE 2N2338 
~ COMMON-EMITTER CIRCUIT, BASE INPUT. 

COLLECTOR-TO-EMITTER VOLTS=4 
'- CURVE I CASE TEMPERATURE-°C -:1 25 ---- -65 -'----- 175 

lr., 
l" .,r 

v' 

24 
-6 
10 

2 
10 
2 

4 
7 

kc 

ohm 

volts 
volts 

amperes 
amperes 

ohms 
ohms 

µsec 
µsec 

250 

~~ ~ 
Vsa Vee 

- 11 i-:+___..,.._,- 11111--'-+__,._,n 
Rs2 

0 I 2 3 
BASE-TO-EMITTER VOLTS. 

9ZCS-ll568l' 
92CS-JJJ25RI 



Technical Data 

POWER TRANSISTOR 
s Silicon n-p-n type used in a 

wide variety of switching and ampli­
fier applications in industrial equip­
ment. It is used in power-switching, 

, 2 , de-to-de converter, inverter, chop-
c e E per, and relay-control circuits; in 
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2N2339 

oscillator, voltage- and current-regulator circuits; and in de and servo ampli­
fiers circuits. This type has an offset pedestal, stud-mounted arrangement 
which provides heat-sink contact. Outline 28, Outlines Section. For curves of 
typical collector characteristics and base characteristics, refer to type 2N2338. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ................• 
Collector-to-Emitter Voltage: 

With emitter-to-base volts = 1.5 ....................... . 
With base open . . . . . . . . . . . . . . . . . . . . . . . . .................. . 

Emitter-to-Base Voltage (with collector open) ................ . 
Collector Current . . . . . . . . . . . . . . . . . .......................... . 
Base Current . . ......................................... . 
Transistor Dissipation: 

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

Temperature Range: 
Operating (junction) and Storage . . ....................... . 

Lead Temperature (for 10 seconds maximum) ................ . 

CHARACTERISTICS 
Collector-to-Emitter Voltage (with emitter-to-base volts = 1.5 

and collector ma = 0. 75) .................................... . 
Collector-to-Emitter Sustaining Voltage (with base open and 

collector ma = 100) ......................................... . 
Base-to-Emitter Voltage (with collector-to-emitter volts = 4 and 

collector ampere = 0.3) . . . . . . . . . . . . . . . ................ . 
Collector-to-Emitter Saturation Voltage: 

With collector amperes = 1.5 and base ampere = 0.3 ....... . 
With collector ampere = 0.3 and base ampere = 0.03 ......... . 

Collector-Cutoff Current: 
With collector-to-emitter volts = 30 and base current = 0 .... 
With collector-to-emitter volts = 60 and base-to-emitter volts 

= -1.5 ········································ ........... . 
With collector-to-emitter volts = 30, base-to-emitter volts = -1.5, and case temperature = 200°C . . . . . . . ............ . 
With collector-to-base volts = 30, emitter current = 0, and 

case temperature = 
25°C ....................................................... . 
150°c ...................................................... . 

Emitter-Cutoff Current (with emitter-to-base volts = 6 and 
collector current = 0) ...................................... . 

Thermal Time Constant ....................................... . 
Thermal Resistance: 

Junction-to-case ............................................ . 
Junction-to-ambient .....................................•... , 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 40, 
emitter current = 0, and frequency = 0.1 Mc) ............. . 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts = 28 and collector ma = 5) 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 4 and collector ampere = 0.3 
With collector-to-emitter volts = 4 and collector ampere = 1.5 

Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 4, collector ampere = 0.1 

and frequency = 1 kilocycle . . . . . . . . . . . . . . . ....... . 
With collector-to-emitter volts = 28, collector ampere = 

0.02, and frequency = 0.1 Mc . . . . . . . . .............. . 
Collector-to-Emitter Saturation Resistance (with collector 

ampere = 0.3 and base ampere = 0.03) .................••.•• 

60 max volts 

60 max volts 
40 max volts 
6 max volts 

2.5 max amperes 
1 max runpere 

40 max watts 
See curve page 80 

-65 to 200 °c 
255max •c 

60min volts 

40min volts 

3max volts 

9max volts 
1.5max volts 

3max ma 

0.75 max ma 

20max ma 

0.1 max ma 
1.5max ma 

0.05 max ma 
10 msec 

7 max °C/watt 
100 max °C/watt 

300max 

1 

20 to 80 
6min 

12 to 84 

7min 

pf 

Mc 

5max ohms 
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TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT BELOW 
DC Collector Supply Voltage (Vee) ..................... , , . , ... . 
DC Base Supply Voltage (VBB) ................................ . 
Generator Resistance .......................................... . 
On DC Collector Current (Io) ................. , . , ............ . 
Turn-On DC Base Current (IB1) .•...•............•....•.......• 
Turn-Off DC Base Current (IB2) •..•....•....••..•.. , .••. , •••.• 
Switching Time: 

Jgf~tHfF~!:!~;;;:;:;:::!;!:::!!:!::::::::::::::;::::ii:i 

VBB = 8.5 volts 
Vea = 12 volts 

12 
-8.5 

50 
750 
65 

-35 

0.2 
1 

0.8 
1.1 

volts 
volts 
ohms 

ma 
ma 
ma 

µsec 
µsec 
!'Sec 
µsec 

Vas Vee 

R1 = 50 ohms, 1 watt 
R2 = 220 ohms, 1 watt 
Rs = 15.9 ohms, 2 watts 

- 1- - 11 + 
9ZCS-I0427R;? 

POWER TRANSISTOR 

2N2405 
Silicon n-p-n type used in a wide ~Ell 

variety of small-signal and medium-
power switching applications in in-
dustrial and military equipment. It 

1 3 
features high collector-to-emitter E i;; 

sustaining voltage, low leakage char-
acteristics, high switching speeds, and a high de forward current-transfer ratio. 
JEDEC No. T0-5 package; outline 6, Outlines Section. For curve of typical 
transfer characteristics, refer to type 2N1893. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with base-to-emitter reverse bias = 1.5 volts) ..................... , ..........................• 
Collector-to-Base Voltage (with emitter open) ...............• 
Collector-to-Emitter Voltage: 

With external base-to-emitter resistance = 10 ohms or less .. 
With external base-to-emitter resistance = 500 ohms ....... . 

Collector-to-Emitter Voltage (with base open) ...............• 
Emitter-to-Base Voltage (with collector open) ................• 
Collector Current ......................................•.•••••• 
Transistor Dissipation: 

At case temperatures up to 25'C ........................... . 
At ambient temperatures up to 25°C .......................• 
At case or ambient temperatures above 25°C ........•....••• 

Temperature Range: 
Operating (junction) and Storage . . 

Lead Temperature (for 10 seconds maximum) · : : : : : : : : : : : : : : : : 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) ................................... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = O) ..........••••••.....•....••.••••• 
Collector-to-Emitter Saturation Voltage: 

With base ma = 15 and collector ma = 150 .................• 
With base ma = 5 and collector ma = 50 .•...• , , ........... . 

Base-to-Emitter Saturation Voltage: 
With base ma = 15 and collector ma = 150 .... , , ........... . 
With base ma = 5 and collector ma = 50 .................. .. 

120 max volts 
120 max volts 

140 max volts 
120 max volts 
90max volts 
7 max volts 
l max ampere 

5max watts 
1 max watt 

See curve page 80 

~5to 200 'C 
255max •c 

120min volts 

7min volts 

0.5 max volt 
o.2max volt 

1.lmax volts 
0.9max volt 



Technical Data 

Collector-to-Emitter Sustaining Voltage: 
With base current = 0 and pulsed collector ma = 100• 
With base current = 0 and pulsed collector ma = 30* ....... , 
With external base-to-emitter resistance = 10 ohms and 

pulsed collector ma = 100• . . . . . . . . . . . . . ..... . 
With external base-to-emitter resistance = 500 ohms and 

pulsed collector ma = 100* ............................... , 
Collector-Cutoff Current; 

With case temperature = 25°C, collector-to-base volts = 90, 
and emitter current = 0 ..................................• 

With case temperature = 150°C, collector-to-base volts = 90, 
and emitter current = 0 .................................. , 

Emitter-Cfltoff Current (with emitter-to-base volts = 5 and 
collector current = 0) .......... , ......................... , , 

Thermal Resistance: 
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90min volts 
90min volts 

140min volts 

120 min volts 

O.Olmax µa 

lOmax µa 

0.01 max µa 

Junction-to-case .............. , .............................• 35 max °C/watt 
Junction-to-ambient .................................. , , •...•• 175 max °C/watt 

'" Pulse duration = 300 µsec, duty factor = 0.018 

In Common-Base Circuit 

Input Resistance at 1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 ..... , 
With collector-to-base volts = 10 and collector ma = 5 .... . 

Emitter-to-Base Capacitance (with emitter-to-base volts = 0.5 
and collector current = 0) ................................. . 

Collector-to-Base Capacitance (with collector-to-base volts = 10 
and emitter current = 0) ..................................• 

Output Conductance at 1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 .....• 
With collector-to-base volts = 10 and collector ma = 5 ...• , 

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at 
1 kilocycle: 
With collector-to-base volts = 5 and collector ma = 1 ....•• 
With collector-to-base volts = 10 and collector ma = 5 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 

24 to 34 
.4 to 8 

80max 

15max 

0.5max 
0.5 max 

3 X 10 ... 
3 X 10-< 

With collector-to-emitter volts = 10 and pulsed collector ma = 500* .................................... ............ ~m~ 
With collector-to-emitter volts = 10 and pulsed collector ma = 150• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 to 200 
With collector-to-emitter volts = 10 and collector ma = 10 . . 35 min 
With collector-to-emitter volts = 10, collector ma = 10, and 

case temperature = -55°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 min 
Small-Signal Forward Current-Transfer Ratio: 

With collectnr-to-emitter volts = 5, collector ma = 5, and 
frequency = 1 kilocycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 to 275 

With collector-to-emitter volts = 10, collector ma = 50, and 
fre9.uency = 20 Mc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 min 

Noise Figure (with collector-to-emitter volts = 10, collector ma = 0.3 generator resistance = 500 ohms, circuit bandwidth 

ohms 
ohms 

pf 

pf 

i,mho 
µmho 

= 15 kilocycles, and signal frequency = 1 kilocycle) 6 max db 

$ Pulse duration = 300 µsec, duty factor = 0.018 

TYPICAL COLLECTOR CHARACTERISTICS 
TYPE 2N2405 
COMMON-EMITTEll CIRCUIT, BASE INPUT. 
AM61ENT TEMPERATURE:• 2li0 G 

MC - -- v -- ~0-- ./ 

4!L V , I I I ~ / 
'30__..,,.. I 

2 ./ " 15 -- \_ BASE MICROAMPERES=O 

0 Hl 20 .}O 40 50 60 70 eo 90 100 UO IW 130 140 
COLLECTOR-TO-EMITTER VOLTS $2C~·Jl647T 
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2N2475 

MAXIMUM RATINGS 

TRANSISTOR 
Silicon n-p-n type used in ultra­

high-speed logic-circuit applications 
in data-processing equipment. Pack­
age is similar to JEDEC No. T0-18; 
outline 27, Outlines Section. 

Collector-to-Base Voltage (with emitter open) ............•...•• 
Collector-to-Emitter Voltage (with base open) ................. . 
Emitter-to-Base Voltage (with collector open) .................• 
Transistor Dissipation: 

At case temperatures up to 100°C .......................... . 
At ambient temperatures up to 25°C ......................... . 
At ambient temperatures above 25°C ....................... . 

Temperature Range; 
Storage ..................................................... . 
Operating (junction) ....................................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

15 max volts 
6 max volts 
4 max volts 

500*max mw 
300 max mw 

See curve page 80 

-65 to 300 °C 
-65 to 200 °C 

300 max °C 

* This rating must be reduced by 5 mw per °C for case temperature above 100°C. 

CHARACTERISTICS 
Base-to-Emitter Saturation Voltage (with collector ma = 20 

and base· ma = 0.66) . . . . . . . . . . . . . . . ....................... . 
Collector-to-Emitter Saturation Voltage (with collector ma = 20 

and base ma = 0.66) ....................................... . 
Collector-Cutoff Current (with collector-to-base volts = 5 

and emitter current = 0) ..................................•• 

In Common-Base Circuit 

Output Capacitance (with collector-to-base volts = 5, emitter 
current = 0, and frequency = 140 kilocycles) . . . . . . ........ . 

Input Capacitance (with emitter-to-base volts = 0.5, collector 
current = 0, and frequency = 140 kilocycles) ...............• 

In Common-Emitter Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector-to• 
emitter volts = 2, collector ma = 20, and frequency = 100 Mc) 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 0.3 and collector ma = 1 
With collector-to-emitter volts = 0.5 and collector ma = 50 
With collector-to-emitter volts = 0.4 and collector ma = 20 

2N2476 

TRANSISTOR 

Silicon n-p-n type used in core­
driving and line-driving applications 
requiring exceptionally fast switch­
ing speeds at high currents. JEDEC 
No. T0-5 package; outline 6, Out-
lines Section. This type is identical 

with type 2N2477 except for the following items: 

CHARACTERISTICS 
Collector-to-Emitter Saturation Voltage: 

With collector ma = 150 and base ma = 7 .5 .......•.•........ 
With collector ma = 500 and base ma = 50 ................. . 

Base-to-Emitter Voltage (with collector ma = 150 
and base ma = 7.5) .........................................• 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio 
(with collector-to-emitter volts = 0.4 and collector ma = 150) 

0.8 to 1.0 

0.4 max 

0.05 max 

3 max 

2-5 max 

6 min 

20 min 
20 min 

30 to 150 

0.4max 
0.75max 

lmax 

20min 

volt 

volt 

,.,a 

pf 

pf 

volt 
volt 

volt 



Technical Data 

MAXIMUM RATINGS 

TRANSISTOR 
Silicon n-p-n type used in core­

driving and line-driving applications 
requiring exceptionally fast switch­
ing speeds at high currents. JEDEC 
No. TO-5 package; outline 6, Out­
lines Section. 

Collector-to-Base Voltage (with emitter open) .........•........ 
Collector-to-Emitter Voltage (with base open) ................. . 
Emitter-to-Base Voltage (with collector open) ................. . 
Transistor Dissipation: 

At case temperatures up to 25°C ........................... . 
At ambient temperatures up to 25°C ......................... . 
At case or ambient temperatures above 25°C ............... . 

Temperature Range: 
Operating (junction) ....................................... . 
Storage ..................................................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Emitter Saturation Voltage: 

With collector ma = 150 and base ma = 3.75 ...............• 
With collector ma = 500 and base ma = 50 ................• 

Base-to-Emitter Voltage (with collector ma = 150 
and base ma = 3.75) . . . . . . . . . . . ..... 

Collector-Cutoff Current (with collector-to-base volts = 30 
and emitter current = 0) ................................... .. 

In Common-Base Circuit 

Output Capacitance (with collector-to-base volts = 10, 
emitter current = O, and frequency = 140 kilocycles) 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 0.4 and collector ma = 150) ......................... . 

Small-Signal Forward Current-Transfer Ratio (with collector-to­
emitter volts = 10, collector ma= 50, and frequency == 100 Mc) 

MAXIMUM RATINGS 

TRANSISTOR 
Germanium n-p-n type used for 

low-power radio-frequency ampli­
fier applications in the vhf range in 
industrial and military equipment. 
JEDEC No. TO-18 package; outline 
12, Outlines Section. 

Collector-to-Bas_e Voltage (with_ emitter open) ................. . 
Collector-to-Emitter Voltage (with base open) ................. . 
Emitter-to-Base Voltage (with collector open) ................. . 
Collector Current ............................................. . 
Transistor Dissipation: 

At ambient temperatures up to 25°C ....................... . 
At ambient temperatures above 25°C ....................... . 

Temperature Range: 
Operating (junction) and storage ........................... . 

Lead Temperature (for 10 seconds maximum) ............... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) ............................ . 
Collector-to-Emitter Breakdown Voltage (with collector ma·= 2 

and base short-circuited to emitter) . . . . . . . . . . . ..... 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = 0) . . . . . . . . . . . . . . . . . ....... . 
Collector-Cutoff Current (with collector-to-base volts = 6 

and emitter current == 0) ................................... . 
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2N2477 

60max volts 
20max volts 
5max volts 

2max watts 
0.6 max watt 

See curve page 80 

-65 to 200 
-65 to 300 

300max 

0.4max 
0.65 max 

0.95 max 

0.2max 

l0max 

40min 

2.5 min 

2N2482 

·c 
•c 
•c 

volt 
volt 

volt 

µa 

pf 

20 max volts 
12 max volts 
3max volts 

100 max ma 
150max mw 

See curve page 80 

-65 to 100 •c 
235max •c 

20min 

15min 

3min 

5max 

volts 

volts 

volts 

µa 
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In Common-Base Circuit 

Output Capacitance (with collector-to-base volts = 6, 
emitter current = 0, and frequency = 140 kilocycles) .......• 

Collector-to-Base Time Constant (with collector-to-base volts = 6, collector ma= 2, and frequency = 31.9 Mc) ...........• 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 6 and collector ma = 2) ...........................• 

mall-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 6, collector ma = 2, 

and frequency = 1 kilocycle .........................••••• 
With collector-to-emitter volts = 10, collector ma = 10, 

and frequency = 100 Mc ...................... . 
,vith collector-to-emitter volts = 1.7, collector ma = 85, 

and frequency = 100 Mc ................................. . 
Base Spreading Resistance (with collector-to-emitter volts = 6, 

collector ma = 10, and frequency = 250 Mc) ............... , 
Noise Figure: 

With collector-to-emitter volts = 6, collector ma = 2, 
and frequency = 30 Mc ...............................• , • 

With collector-to-emitter volts = 6, collector ma = 2, 
and frequency = 100 Mc ...................... , ......•.... 

Small-Signal Power Gain: 
With collector-to-emitter volts = 6, collector ma = 2, 

and frequency = 30 Mc .................................• 
With collector-to-emitter volts = 6, collector ma = 2, 

and frequency = 100 Mc .............................. , , , • 
With collector-to-emitter volts = 12, collector ma = 10, 

and frequency = 200 Mc ................................. , 
Power Output as Class A Amplifier (with collector-to-emitter 

volts = 12, collector ma = 30, signal input = 6.5 mw, and 
frequency = 70 Mc) ....................................... . 

TRANSISTOR 

Germanium p-n-p type used in 
a wide variety of small-signal and 

2N2613 low-power applications in high­
quality af-amplifier equipment. It 
is a low-noise high-gain type in-
tended primarily for use in the input 

4.5max pf 

0.3 max µsec 

25 to 200 

15to175 

10 

3min 

30 ohms 

5 db 

6 db 

25 db 

12 db 

8 db 

150 mw 

and low-level stages of equipment having stringent performance requirements 
at low idling-current levels (0.3 to 0.7 milliampere), It can also be used in 
the input stages of phonograph amplifiers using either ceramic or magnetic 
pickups, tape recorders and players, microphone amplifiers, and other similar 
applications. It features a high small-signal forward current-transfer ratio, 
excellent linearity over the entire range of collector current, high cutoff fre­
quency, low saturation currents, and uniform gain characteristics over the en­
tire audio-frequency spectrum. JEDEC No. T0-1 package; outline 4, Outlines 
Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage .. , .................................•• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 10000 ohms) ...................................• 
Emitter-to-Base Voltage ....................................... . 
Collector Current ..............................•...... , ....... . 
Emitter Current .....................................•• , .......• 
Transistor Dissipation: 

At ambient temperatures up to 55°C ....................... . 
At ambient temperatures above 55"C ....................... . 

Temperature Range: 
Operating (junction) and Storaie ........................... . 

Lead Temperature (for 10 seconas maximum) ............... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with emitter-to-base 

volts = -2 and collector ma = --0.05) ..................... . 

-30max volts 

-25max volts 
-25max volts 
-50max ma 

50max ma 

120max mw 
Derate 2.6 mw /°C 

-65 to 100 •c 
255max ·c 

-30min volts 



Technical Data 

Collector-to-Emitter Breakdown Voltage (with collector ma = -1 and external base-to-emitter resistance = 10000 ohms) 
Emitter-to-Base Breakdown Voltage (with emitter ma = -0.05 

and collector current = 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Collector-Cutoff Current (with collector-to-base volts = -20 

and emitter current = 0) ................................... . 
Emitter-Cutoff Current (with emitter-to-base volts = -20 

and collector current = 0) . . . . . . . .. 
Extrinsic Base-Lead Resistance (measured at 20 Mc with 

collector-to-emitter volts = -4.5 and collector ma = -Q.5) 

In Common-Emitter Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emifter volts = -4, colector ma = -0.5, and frequency = 1 kilocycle) ........................................... . 

Small-Signal Forward-Current Transfer-Ratio Cutoff Frequency 
with collector-to-emitter volts = -4.5 and collector ma = -0.5) 

Noise Figure (with collector-to-emitter volts = -4.5, collector 
ma = -0.5, generator resistance = 1000 ohms, circuit band­

width = 1.1 kilocycle, and signal frequency= 1 kilocycle) .• 
Collector-to-Base Feedback Capacitance (with collector-to­

emitter volts = -4.5 and collector ma = -0.5) .............• 
Equivalent RMS Noise Input Current for the 20- to 20000-

cps frequency range (with collector-to-emitter volts = 
-4.5, collector ma = -0.5, and external base-to-emitter 

resistance = 50000 ohms) ...............................• 

• At ambient temperatures above 25'C, value may be higher. 

TYPICAL COLLECTOR CHARACTERIS1'1CS 
TYPE 2N2613 

-25min 

-25min 

-5max 

-7.5max 

300 

120min 

lOtyp 

4max 

10 

0.001* max 

_)/ _J_,...,..- _1.,y co~rfEN INEfJt_TER CIRCUIT, 

AMBIENT TEMPERATURE•25° C f-- .,....,,..v /" _,,,.,,.. 
::fl-./ !./" 

I/ /" ~_,.,,,.,..---- i.--
.--

----I / -----./ ---- ... iQ... 

/ ------ i------/' --
_i-----~ -.l9. ,, 

1.,.- BASE MICROAMPERES • - 5. 

I 
-I -z. -;, -'l: -5 -6 -7 -8 -9 -IQ 

'°L.LECTQft-TO-EMITTEft VOi.TS 

TYPICAL TRANSFER CHARACTERISTIC 
TYPE 2N2613 
COMMON-EMITTER CIRCUIT, BASE INPUT, 
AMBIENT TEMPERATURE -25° CT 
COLLECTOR-TO-EMITTER 

VOLTS•-4 

I 
I 

l,/f 
() -50 -l00 -150 -200 -250 

BASE-TO-EMITTER MILLIVOLTS 
ncs'11e•2T1 
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volts 

volts 

µa 

µa 

ohms 

Mc 

db 

pf 

µa 
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TRANSISTOR 
Germanium p-n-p type used in 

a wide variety of small-signal and 

2N2614 low-power applications in high­
quality audio-frequency amplifier 
equipment. It is intended primarily 
for use in low-to-medium-level 

audio-amplifier and driver stages. It features a high small-signal forward 
current-transfer ratio, excellent linearity over the entire range of collector 
current, high cutoff frequency, low saturation currents, and uniform gain 
characteristics over the entire audio-frequency spectrum. JEDEC No. T0-1 
package; outline 4, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ................................. , ....• 
Collector-to-Emitter Voltage (with external base-to-emitter 

resistance = 10000 ohms) ................................... . 
Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 
Emitter Current ...................................... , ........ . 
Transistor Dissipation: 

At ambient temperatures up to 55°C ....................... . 
At ambient temperatures above 55°C ....................... . 
At case temperatures up to 55°C with infinite heat sink 
At case temperatures above 55°C with infinite heat sink ..... . 
At case temperatures up to 55°C with typical heat sink ..... . 
At case temperatures above 55°C with typical heat sink ..... . 

-40 max 

-35 max 
-25 max 
-50max 

50 max 

volts 

volts 
volts 

ma 
ma 

120max mw 
Derate 2.6 mw/°C 

300 max mw 
Derate 6.67 mw/°C 

225 max mw 
Derate 5 mw/°C 

Temperature Range: 
Operating (junction) and Storage .......................... -65 to 100 

Lead Temperature (for 10 seconds maximum) ..... , . . . . . . . . . . 255 max 
·c 
·c 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with emitter-to-base 

volts = -2 and collector ma = -0.05) .................. . 
Collector-to-Emitter Breakdown Voltage (with collector ma = -1 and external base-to-emitter resistance = 10000 ohms) .. 
Emitter-to-Base Breakdown Voltage (with emitter ma = --0.05 

and collector current = 0) . . . . . . . . . . . . . . . . . ............ . 
Collector-Cutoff Current (with collector-to-base volts = -20 

and emitter current = 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . ......•. 
Emitter-Cutoff Current (with emitter-to-base volts = -20 

and collector current = 0) 
Extrinsic Base-Lead Resistance (measured at 20 Mc with 

collector-to-emitter volts = -6 and collector ma = -1) 

In Common-Emitter Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = -6, collector ma = -1 and frequency = 1 kilocycle) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Small-Signal Forward-Current Transfer-Ratio Cutoff Frequency 
(with collector-to-emitter volts = -6 and collector ma = -1) 

Collector-to-Base Feedback Capacitance (with collector-to­
emitter volts= -6 and collector ma = -1) 

,-50 
TYPICAL TRANSFER CHARACTERISTIC 
TYPE 2N2614 
COMMON-EMITTER CIRCUIT, BASE INPUT, 
AMBIENT TEMPERATURE • 25° C 

::E -40r--+---+---+----+----,~~-+----l 

3 
::E -30r--+---+---+----+--

~ .. zo,---+---+---+---+-. 

"' ::l 
8 -IOf---+---+---+--. 

0 

-40 min 

-35 min 

-25min 

-5max 

-7.5max 

300 

100 min 

10 

9 

volts 

volts 

volts 

µa 

µa 

ohms 

Mc 

pf 
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~50 
TYPICAL COLLECTOR CHARACTERISTICS 

-40 

~ TYPE 2N2614 
COMMON-EMITTER CIRCUIT, BASE INPUT. 

~ AMBIENT TEMPERATURE • 25° C 

~ I :L% I ,o'!:>., 

r/ / ~0~ 
~ / _;9,?), 

V 
,,,-,-- .,:.9- .. --v-- -_.:;9,l'5 --v- ~ 

~L 
~ ....-- I 

'/" -0.05 

I 
BASE MILLIAMPERES• 0 

0 -4 -6 -8 -10 -12 
COLLECTOR-TO-EMITTER VOLTS 

POWER TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of large-signal high-power 
vhf applications in military and in­
dustrial communications equipment. 
It is intended primarily for use in 
AM, FM, and CW circuits at fre-

-!4 -16 
s2cr,1-11~3•T 

2N2631 

quencies up to 150 megacycles. It features high power output and high voltage 
ratings. This type is 100-per-cent tested to assure freedom from second break­
down in class A operation at maximum ratings. JEDEC No. TO-39 package; 
outline 32, Outlines Section. This type is identical with type 2N2876 except 
for the following items: 

MAXIMUM RATINGS 
Collector Current ............................•....•...... , , • , , . 
Transistor Dissipation: 

At case temperatures up to 25°C ........................... . 
At case temperatures above 25°C ................•........... 

0.6 

13 
ffi 0.5 
Q_ 

~0.4 

!s 
~0.3 

~0.2 
u 

0,1 

SAFE OPERATING REGION 

TYPE 2N2631 
<JS POINT MUST BE IN REGION "A" TO AVOID 

SECOND BREAKDOWN DURING CLASS A 
OPERATION. 

"'-
" A "' "" 1"'-

0 10 20 30 40 50 60 
COLLECTOR-TO-EMITTER VOLTS 

S2CS-12039T 

1.5 max amperes 

8.75 max watts 
See curve page 80 
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CHARACTERISTICS 
Collector-to-Emitter Saturation Voltage (with base ma = 300 

and collector amperes = 1.5) .............................. oo 

In Common-Emitter Circuit 

Unneutralized RF Power Output (with load and generator 
impedance = 50 ohms): 
With collector-to-emitter volts = 28, collector ma = 375, 

and frequency = 50 Mc . . . . . . . . 
With collector-to-emitter volts = 28, collector ma = 275, 

and frequency = 150 Mc ................................ oo. 

* Input power = 1 watt. 

2N2708 

POWER TRANSISTOR 

Silicon n-p-n type used in a wide 
variety 0£ vhf and uh£ applications. 
It is intended primarily for use in 
amplifier, mixer, and oscillator ap­
plications in the frequency range 
from 200 to 500 megacycles. It uses 

1max volt 

7.5* min watts 

3* min watts 

a four-lead package which has the same dimensions as the TO-18 package. 
Outline 31, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ............. , ....................... oo 

Collector-to-Emitter Voltage ................................... . 
Emitter-to-Base Voltage ...................................... .. 
Collector Current ............................................ .. 

Transistor Dissipation: 
At ambient temperatures up to 25°C ••.......•.••••.•••..••• 
At ambient temperatures above 25°C .......••...••.•••••...• 

Temperature Range: 
Operating (junction) and Storage .......................... .. 

Lead Temperature (for 10 seconds maximum) .............. , • 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector µa = 1 

and emitter current = 0) ....................................• 
Collector-to-Emitter Breakdown Voltage (with pulsed collector 

ma = 3* and base current = 0) .............................• 
Emitter-to-Base Breakdown Voltage (with emitter µa = 10 

and collector current = 0) ................................. . 
Collector-Cutoff Current: 

With ambient temperature = 25'C, collector-to-base volts = 15, 
and emitter current = 0 ..................................•• 

With ambient temperature = 150'C, collector-to-base volts = 
15, and emitter current = O .......................•.•.••••• 

In Common-Base Circuit 

Emitter-to-Base Capacitance** (with emitter-to-base volts = 0.5, collector current = O, and frequency = 140 kilocycles) • 
Collector-to-Base Capacitance•• (with collector-to-base volts = 15, emitter current = 0, and frequency = 140 kilocycles) . 
Collector-to-Base Time Constant*** (with collector-to-base volts = 15, collector ma = 2, and frequency = 31.9 Mc) ...••..••• 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 2 and collector ma = 2) ........................... . 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = 15, collector ma = 2, and frequency 

= 1 kilocycle) ........................................... . 
Noise Figure (with collector-to-emitter volts = 15, collector ma = 2, source resistance= 50 ohms, and frequency = 200 Mc) .. 
Transconductance (with collector-to-emitter volts = 15, collector 

ma = 2, and frequency = 200 Mc) ........... , ..... , ....... . 

35max volts 
20max volts 
3max volts 

Limited by power 
dissipation 

200max mw 
See curve page 80 

--65 to 200 oc 
230max "C 

35min volts 

20min volts 

3min volts 

l).Olmax µa 

lmax µa 

1.4 pf 

1.5max pf 

15 to 33 psec 

30 to 200 

30 to 180 

8.5max db 

25 mmho 
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Small-Signal Common Emitter Power Gain with collector-to­
emitter volts = 15, collector ma = 2, and frequency = 200 Mc: 

Neutralized ... 
Unneutralized . . . 

Magnitude of Small-Signal Forward Current-Transfer Ratio 
( with collector-to-emitter volts = 15, and collector ma = 2) 

•• ••• 
Pulse duration = 300 µ,sec or less; duty factor = 0.01 or less. 
With lead No. 4 (case) not connected . 
Lead No. 4 (case) grounded . 

POWER TRANSISTOR 

Silicon n-p-n type used in a wide 
variety of uhf applications in indus-

15 to 22 
12 

7 to 12 

277 

db 
db 

trial and military equipment. It is 2N2857 
used primarily in low-noise ampli-
fier, oscillator, and converter circuits. 
When operated in the/ common-

emitter configuration, it is useful up to 500 megacycles; in the common-base 
configuration, up to 1200 megacycles. This type features a high gain-bandwidth 
product, high converter gain, high power gain as a neutralized amplifier, high 
power output as a uhf oscillator, low noise figure, and a low collector-to-base 
time constant. It uses a four-lead package which has the same dimensions as 
the TO-18 package. (The fourth lead may be used to ground the case in ap­
plications requiring shielding of the device.) Outline 31, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Bas_e Voltage ...................... , .....•.......... 
Collector-to-EID1tter Voltage ................................... . 
Emitter-to-Base Voltage ...............•........................ 
Collector Current ............................................. . 
Transistor .!1issipation: 

At ambient temperatures up to 25'C ......................•• 
At ambient temperatures above 25'C ....................... . 
At case temperatures up to 25°C (with heat sink) ......... . 
At case temperatures above 25°C (with heat sink) ......... . 

Temperature Range: 
Operating (junction) and Storage .........................•. 

Lead Temperature (for 10 seconds maximum) ...............• 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma 

= 0.001 and emitter current = 0) ...........................• 
Collector-to-Emitter Breakdown Voltage (with collector ma = 3 and base current = 0) ................................• 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.01 and collector current = 0) . . ...... . 
Collector-Cutoff Current (with collector-to-base volts = 15 

and emitter current = O) .............................•. 

In Common-Bose Circuit 

Emitter-to-Base Capacitance• (with emitter-to-base volts = 0.5, 
collector current = O, and frequency = 0.140 Mc) ...........• 

Collector-to-Base Capacitance•• (with collector-to-base volts = 10, emitter current= 0, and frequency = 0.140 Mc) ....... . 
Collector-to-Base Time Constant• (with collector-to-base volts = 6, collector ma = 2, and frequency = 31.9 Mc) ........... . 
Power Output as oscillator (with collector-to-base volts = 10, 

emitter ma = 12, and frequency = 500 Mc) ................. . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volt = 1 and collector ma = 3) ............................. . 

Small-Signal Forward Current-Transfer Ratio• (with collector­
to-emitter volts = 6, collector ma = 2, frequency = 0.001 Mc) 

Noise Figure•• (with collector-to-emitter volts = 6. collector 
ma = 1.5, frequency = 450 Mc, and source resistance = 

50 ohms) •..........................•...................•.. 

30max volts 
15max volts 
2.5 max volts 
20max ma 

200max mw 
See curve page 80 

300max mw 
See curve page 80 

--65 to 200 ·c 
230max 'C 

30min volts 

15min volts 

2.5min volts 

O.Olmax p.a 

1.4 pf 

l.Smax pf 

4 to 15 psec 

30min mw 

30 to 150 

50 to 220 

4.5max db 
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Small-Signal Common-Emitter Power Gain (with collector-to-
emitter volts = 6, collector ma = 1.5, and frequency = 450 Mc) 12.5 to 19 

• Fourth Lead (case) not connected. 
• • Lead No. 4 grounded. 

2N2869/ 
2N301 

POWER TRANSISTOR 
Germanium p-n-p type used in 

a wide variety of af power-amplifier 
and large-signal applications in 
commercial, industrial, and military 
equipment. It is used in class A and 
class B af-output-amplifier stages of 

db 

automobile radio receivers and mobile communications equipment. It provides 
excellent de-to-de and dc-to-ac power conversion. This type features high 
breakdown voltage, low saturation voltage, high large-signal beta, and a high 
dissipation capability. JEDEC No. T0-3 package; outline 5, Outlines Section, 

MAXIMUM RATINGS 
Collector-to-Base Voltage ........................... , , , ........• -60 max volts 
Collector-to-Emitter Voltage ...................................• -50 max volts 
Emitter-to-Base Volts ......................................... , -10 max volts 
Collector Current ............................................ , . -10 max amperes 
Emitter Current ............................ , .................. , 
Base Current .................................................. . 

10 max amperes 
-3 max amperes 

Transistor Dissipation: 
At mount!ng-flange temperatures up to ss:c ....... , , ...... . 
At mounting-flange temperatures above 55 C .............. , . 

30max watts 
Derate 0.66 watt/°C 

Temperature Range: 
Operating (junction) and Storage ........................... . -65to 100 °C 

Lead Temperature (for 10 seconds maximum) ..............•. 255max °C 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = ---{j 

and emitter current = 0) ................................... , 
Collector-to-Emitter Breakdown Voltage (with collector ma = -600 and base current = O) .......................•....•• 
Emitter-to-Base Breakdown Voltage (with emitter ma = -2 

and collector current = O) .................................• 
Collector-to-Emitter Saturation Voltage (with collector amperes 

= -10 and base ampere = -1) ............................. . 
Base-to-Emitter Voltage (with collector-to-emitter volts = -2 

and collector ampere = -1) ............................... . 
Collector-Cutoff Current (with collector-to-base volts = -30 

co'ifict~~g~et~fiu~a"t'ii~atio~l current . iwiti-i. coiiectc>r·-to~i>ase· ... 
volts = ----0.5 and emitter current = 0) ....................•• 

In Common-Emitter Circuit 

-60min 

-50min 

-lOmin 

-0.75max 

-0.5max 

-0.5max 

-0.1 max 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -2 and collector ampere = -1) . . . . . . . . . . . . . . . . . . . . . • 50 to 165 

Gain-Bandwidth Product (with collector-to-emitter volts = -2 
and collector ampere = -1) .. .. .. .. .. . . .. . . .. .. .. . .. .. .. .. . • 450 

(I) 

"' 0:: 

"' 11. 

~-10 

~ 
iil 
:::1-5 
8 

0 

TYPICAL TRANSFER CHARACTERISTIC 
TYPE 2N28&9/2N301 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE=25° C 
COLLECTOR-TO-EMITTER VOLTS•-1.5 

./ 
I V 

y 
L---L..---

-0.2 -0.4 -0,(, -0.8 
BASE-TO-EMITTER VOLTS 

,ZCS-9249'4 
0 

TYPICAL TRANSFER CHARACTERISTIC 
TYPE 2N28&9/2N301 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING -FLANGE TEMPERA~RE •25° C 
COLLECTOR-TO-EMITTE/ 

VOLTS=-1.5 

V 

./ 
/ 

/ 
/ 

/ 
/ 

-so -100 -150 -200 -250 -300 
BASE MILLIAMPERES 

tR-'2'0TI 

volts 

volts 

volts 

volt 

volt 

ma 

ma 

Kc 
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TYPICAL OPERATION IN CLASS Ai AF POWER AMPLIFIER CIRCUIT 
Mounting-flange temperature of !!0°C 

DC Supply Voltage ............................................ . 
DC Collector-to-Emitter Voltage .............................. . 
DC Base-to-Emitter Voltage .................................. . 
Zero-Signal Collector Current ................................. . 

!t~:l1£i:11Jfpeda~c:::: :: : ::: : : : : : : : :: : : : : : ::: : : : : : : : : ·::: ::: 
Power Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
Maximum-Signal Power Output ............................... . 
Circuit Efficiency (at power output of 5 watts) . . . . .......... . 
Maximum Total Harmonic Distortion (at power output of watts) 
Zero-Signal Collector Dissipation . . . . . . .......... . 

TYPICAL OPERATION IN CLASS B PUSH-PULL 
AUDIO POWER-AMPLIFIER CIRCUIT 

-14.4 
-12.2 
--0.35 
--0.9 

400 
10 
15 
38 

5 
45 

5 
11 

volts 
volts 
volt 

ampere 
cps 

ohms 
ohms 

db 
watts 

per cent 
per cent 

watts 

Mounting-flange temperature of 80°C; values are for two transistors except as noted 

DC Supply Voltage . . . . . . . . . . . . . . . . . . . . .................. . 
Zero-Signal DC Base-to-Emitter Voltage . . .................. . 
Zero-Signal DC Collector Current (per transistor) ........... . 
Peak Collector current (per transistor) . . . . . . . . . 
Maximum-Signal DC Collector Current (per transistor) 
Signal Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 
Signal-Source Impedance per base . . . . . . . . . . . . . . . . . . ........ . 
Load Impedance per collector ................................. . 
Power Gain ........................ . 
Maximum-Signal Power Output . . . . . . . . . . . . . .......... . 
Maximum Total Harmonic Distortion (at power output of 

12 watts) ................................................. . 
Circuit Efficiency (at power output of 12 watts) ............... . 
Collector Dissipation (per transistor at power output of 

12 watts) ........................... . 

ffl 
"' ~ 
:,; -10 

:l 
:! :,; -e 

~ -6 
~ 
..J 

8-4 

-2 

0 

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2N2869/ 2N301 I 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
MOUNTING-FLANGE TEMPERATURE• 25° C 

·1 

_-z.!>~,,t., 
L-::zoo 
~•75 

po 
-1;d I 

-\00 

~o 
.....--:c-40 ,,.. -30 

-20 
-10 

-5 
BASE MILLIAMPERES• -I 

-s -10 -15 -20 -25 -30 -35 -40 -45 -50 
COLLECTOR-TO-EMITTER VOLTS 

POWER TRANSISTOR 
Germanium p-n-p type used in 

a wide variety of af power-amplifier 
and large-signal applications in 
commercial, industrial, and military 
equipment. It is used in class A and 
class B af-output-amplifier stages 

-14.4 volts 
-0.13 volt 
--0.05 ampere 

-2 runperes 
--0.64 ampere 

400 cps 
10 ohms 
6 ohms 

30 db 
12 watts 

5 per cent 
67 per cent 

3 watts 

9ZCM-9247Tl 

2N2870/ 
2N301A 

of automobile radio receivers and mobile communications equipment. It pro­
vides excellent de-to-de and dc-to-ac power conversion. This type features 
high breakdown voltage, low saturation voltage, high large-signal beta, and a 
high dissipation capability. JEDEC No. TO-3 package; outline 5, Outlines Sec­
tion. This type is identical with type 2N2869/2N301 except for the following 
items: 
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MAXIMUM RATINGS 
Collector-To-Base Voltage 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = -5 

and emitter current = 0) . . . . . . . . . .............. . 
Collector-to-Emitter Saturation Voltage (with collector 

amperes = -10 and base ampere = -1) .................... . 

-80max 

-80min 

--0.5max 

volts 

volts 

volt 

2N2873 See list of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

2N2876 

POWER TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of large-signal high-power 
vhf applications in military and in­
dustrial communications equipment. 
It is intended primarily for use in 
AM, FM, and CW circuits at fre­

quencies up to 150 megacycles. It features high power output and high voltage 
ratings. This type is 100 per cent tested to assure freedom from second break­
down in class A operation at maximum ratings. It uses a special stud-mounted 
package which is electrically isolated from all electrodes and designed to pro­
vide excellent performance at high frequencies. Outline 35, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ...... , ............................... . 
Collector-to-Emitter Voltage: 

With base open . . . . . . . . . . . ............................. . 
With base-to-emitter volts = 1.5 ........................... . 

Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 
Transistor Dissipation: 

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

Temperature . Range: 
Operating (junction) and Storage . . ...................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.5 

and emitter current = 0) . . ... 
Collector-to-Emitter Sustaining Breakdown Voltage (with 

pulsed collector ma = 500* and base current = 0) ......... . 
Collector-to-Emitter Breakdown Voltage (with base-to-emitter 

volts = -1.5 and collector ma = 0.1) ............... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = 0) ................................. . 
Collector-to-Emitter Saturation Voltage (with base ma = 500 

and collector amperes = 2.5) ............................... . 
Collector-Cutoff Current (with collector-to-base volts = 30 

and emitter current = 0) ................................... . 
Collector-to-Case Capacitance .................................• 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts 
30, emitter current = 0, and frequency = 140 kilocycles) 

In Common-Emitter Circuit 

Base Spreading Resistance (with collector-to-emitter volts = 28, 
collector ma = 250, and frequency = 400 Mc) ...............• 

80 max volts 

60 max volts 
80 max volts 

4 max volts 
2.5 max amperes 

17.5 max watts 
See curve page 80 

-65 to 200 •c 
230 max °C 

BO min volts 

60min volts 

80min volts 

4min volts 

1 max volt 

0.1 max µ.a 
6max pf 

20max pf 

6 ohms 
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Gain-Bandwidth Product (with collector-to-emitter volts = 28 
and emitter ma = 250) . . . . . . . . ........................... . 

Unneutralized RF Power Output (with load and generator 
impedance = 50 ohms): 

With collector-to-emitter volts = 28, collector ma = 500, 
and frequency = 50 Mc . . . . . . . . . . . 

With collector-to-emitter volts = 28, collector ma = 275, 
and frequency = 150 Mc . . . . . . . . . . . . ......... . 

* Pulse duration = 5 µsec or less; duty factor = 0.01 or Jess. 
• • Input power = 2 watts. 
t Input power = 1 watt. 

<n 
"' "' "' .._ 

l:5 

~ 1.0 
a: 
0 ... 
<..) 

"' 
~0.5 
~ 

SAFE OPERATING REGION 

TYPE 2N2876 
BIAS POINT MUST BE IN REGION "A" TO AVOID 

SECOND BREAKDOWN DURING CLASS A 
OPERATION. 

"'-
I"'-

~ A 
"'-i-... 

..,__t'--,_ 

"'-O JO 20 30 40 50 60 
COLLECTOR-TO-EMITTER VOLTS 

~•cs-12039f 

TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of small-signal and low-to­
medium power applications in mili­
tary and industrial equipment. It 
feaures extremely low leakage char­
acteristics, high pulse beta, high 

281 

200 Mc 

10** min watts 

3t min watts 

2N2895 

small-signal beta, very low capacitance, and large gain-bandwidth product. 
This type has an exceptionally low noise figure of 8 db maximum and offers 
five levels of beta control from 0.1 ma to 0.5 ampere. JEDEC No. TO-18 pack­
age; outline 12, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ......................................• 
Collector-to-Emitter Voltage: 

With base open .............................................• 
With base-to-emitter resistance = 10 ohms or Jess .........• 

~~H!1't~~toc~~~:nY°ltage _ : : : : : : : : : : : : : : _· _.:::::::: : : : : : : : : : : : : : : : : 
Transistor Dissipation: 

At case temperatures up to 25°C ........................... . 
At ambient temperatures up to 25°C ......................... . 
At case and ambient temperatures above 25°C ............. . 

Temperature Range: 
Operating (junction) and Storage ........................ . 

Lead Temperature (for 10 seconds maximum) ............... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) . . . . . . . . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = 0) . . . . . . . . . . .......... . 
Collector-to-Emitter Sustaining Voltage: 

With base open, pulsed collector ma = 100*, and base 
current = 0 ...............................................• 

With emitter-to-base resistance = 10 ohms, and pulsed 
collector ma = 100* . . . . . . . . . . . . . . . . . . ................ . 

Collector-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150* and base ma = 15) . 

Base-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150* and base ma = 15) ............................. . 

120 max volts 

65 max volts 
80 max volts 
7max volts 
1 max ampere 

l.8max watts 
0.5max watt 

See curve page 80 

-65 to 200 °C 
255 max °C 

120 min volts 

7min volts 

65min volts 

80min volts 

0.6max volt 

1.2 max volts 
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Collector-Cutoff Current: 
With case temperature = 25°C, collector-to-base volts = 60, 

and emitter current = O ................................. . 
With case temperature = 150°C, collector-to-base volts = 60, 

and emitter current = 0 ................................. . 
Emitter-Cutoff Current (with emitter-to-base volts = 5 

and collector current = O .••••••••••••••••••••••••••••••••••• 
Thermal Resistance: 

Junction-to-case .............................................• 
Junction-to-ambient ......................................... . 
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TYPICAL TRANSFER CHARACTERISTICS 
TYPE 2N2895 
COMMON-EMITTER CIRCUIT, BASE INPUT. ;soo AMBIENT TEMPERATU~E • 2~• C 

r ~ 
2400f---+--+--+-....,.'lll,WI-' --+--+ 

~3001---1----+,---f 

15 
f; 2001---1----+r-
~ 
8 1001---1---

TYPICAL COLLECTOR CHARACTERISTICS 

TYPE 2N2B95 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE• 25° C 

1S 
i...-- ....... --- 11,0 

I - _:>") I - ~ 

-1. ) 
\ 

I§., 

\ BASE MICROAMPERES • 0 

20 40 60 80 100 
COLLECTOR-TO-EMITTER VOLTS 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volt 
= 0.5, collector current = 0, and frequency = 140 kilocycles) 

Collector-to-Base Capacitance (with collector-to-base volts 
== 10, emitter current == 0, and frequency = 140 kilocycles) 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 10 and pulsed collector 

ma == 150* .............................................•.• 
With collector-to-emitter volts = 10 and pulsed collector 

ma = 500* ............................................... . 
With collector-to-emitter volts = 10 and collector ma = 0.1 .. 
With collector-to-emitter volts = 10 and collector ma = 10 .. 
With case temperature == -55°C, collector-to-emitter volts = 10, and collector ma == 10 .............................• 

Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 5, collector ma == 5, and 

frequency = 1 kilocycle . . . . 
With collector-to-emitter volts = 10, collector ma = 50, and 

frequency = 20 Mc .......................................• 

0.002max µa 

2max µa 

0.002 max µa 

97 max °C/watt 
350 max °C/watt 

92CM-11175T 

80max 

15max 

40 to 120 

25min 
20min 
35min 

20min 

50 to 200 

6min 

pf 

pf 



Technical Data 

Noise Figure (with collector-to-emitter volts = 10, collector 
ma = 0.3, generator resistance = 510 ohms, circuit bandwidth = 1 cps, and frequency = 1 kilocycle) ...........• 

• Pulse dliraticn = 300 µ.sec; duty factor = 0.018. 

TRANSISTOR 

Silicon n-p-n type used in a wide 
variety of small-signal and low-to­
medium power applications in mili­
tary and industrial equipment. It 
features extremely low leakage char-
acteristics, high pulse beta, high 
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8max db 

2N2896 

small-signal beta, very low capacitance, and large gain-bandwidth product. 
JEDEC No. T0-18 package; outline 12, Outlines Section. For curve of typical 
transfer characteristics, refer to 2N2895. 

MAXIMUM PATINGS 
Collector-to-Base Voltage .....................................•• 
Collector-to-Emitter Voltage: 

With base open ............................................. . 
With base-to-emitter resistance = 10 ohms or less ......... . 

Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 
Transistor Dissipation: 

At case temperatures up to 25'C ................. , ......... . 
At ambient temperatures up to 25'C ......................... . 
At case and ambient temperatures above 25'C ............... . 

Temperature Range: 
Operating (junction) and Storage ........................... . 

Lead Temperature (for 10 seconds maximum) ............... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 and emitter current = 0) .. 
Emitter-to-Base Breakdown Voltage (with. ·emitter. ma·~- o'.i". 

and collector current = O) . . . . . . . . .....................•.•• 
Collector-to-Emitter Sustaining Voltage: 

With base open, pulsed collector ma = 100*, and base 
current = O . . . • . . . . • • . . . . . • . 

With emitter-to-base resistance = 10 ohms, and pulsed 
collector ma = 100• ...................................... , 

Collector-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150* and base ma = 15) ............................. . 

Base-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150 • and base ma = 15) .............................• 

Collector-Cutoff Current: 
With case temperature = 25"C, collector-to-base volts = 90, 

and emitter current = 0 ................................. . 
With case temperature = 150'C, collector-to-base volts = 90 

and emitter current = O . . . . . . . . . . . ....................•• 
Emitter-Cutoff Current (with emitter-to-base volts = 5 and 

collector current = O ••.••••.•.••.•••••.••...•••.•••••.•••••• 
Thermal Resistance: 

Junction-to-case .............................................• 
Junction-to-ambient ........................................•• 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volt = 0.5, 
collector current = 0, and frequency = 140 kilocycles) ..... . 

Collector-to-Base Capacitance (with collector-to-base volts = 10, 
emitter current = 0, and frequency = 140 kilocycles) ... , .... 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 10 and pulsed collector 

140 max volts 

90 max volts 
140 max volts 

7 max volts 
1 max ampere 

1.8 max watts 
0.5max watt 

See curve page 80 

-65 to 200 'C 
255max •c 

140min volts 

7min volts 

90min volts 

140min volts 

0.6max volt 

1.2max volts 

0.01 max µa 

lOmax µa 

0.01 max µa 

97 max °C/watt 
350 max 'C/watt 

80max pf 

15max pf 

ma = 150* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 to 200 
With collector-to-emitter volts = 10 and collector ma = 1 . . . . 35 mln 
With case temperature = -55'C, collector-to-emitter volts = 10, and collector ma = 10 . . . . . . . . . . . . . . . . . . . . . . . . . 20 min 

Small-Signal Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 5, collector ma = 5, and 

frequency = 1 kilocycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 to 275 
With collector-to-emitter volts = 10, collector ma = 50, and 

frequency = 20 Mc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 6 min 

• Pulse duration = 300 µ.sec; duty factor = 0.018. 
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TYPICAL COLLE:'.CTOR CHARACTERISTICS 

TYPE 2N2896 
COMMON-EMITTER CIRCUIT, BASE INPUT, 

- AMBIENT TEMPERATURE, 25' C 

I 

-~!.--
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,._. 

0 25 

2N2897 
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I .JY 1\ 
BASE MICROAMPERES • 0 

75 100 125 150 
COLLECTOR-TO-EMITTER VOLTS 

TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of small-signal and low-to­
medium power applications in mili­
tary and industrial equipment. It 
features extremely low leakage char-

\ 
175 200 

92CM-l2094t" 

acteristics, high pulse beta, high 
small-signal beta, very low capacitance, and large gain-bandwidth 
JEDEC No. T0-18 package; outline 12, Outlines Section. 

product. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ........• , ............................ . 
Collector-to-Emitter Voltage: 

With base open ............................................. . 
With base-to-emitter resistance = 10 ohms or less ...........• 

Emitter-to-Base Voltage ............................. , , ........ . 
Collector Current .......................................... . 
Transistor Dissipation: 

At case temperatures up to 25°C ............................. . 
At ambient temperatures up to 25°C ......................... . 
At case and ambient temperatures above 25°C ............... . 

Temperature Range: 
Operating (junction) and Storage . . . . . . ....... , ......... . 

Lead Temperature (for 10 seconds maximum) ............... . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 

and emitter current = 0) . . . . . . 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 

and collector current = 0) .................................• 
Collector-to-Emitter Sustaining Voltage: 

With base open, pulsed collector ma = 100*, and base 
current = 0 ...............................................• 

With emitter-to-base resistance = 10 ohms, and pulsed 
collector ma = 100 • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

Collector-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150* and base ma = 15) ............................. . 

Base-to-Emitter Saturation Voltage (with pulsed collector 
ma = 150* and base ma = 15) .............................• 

Collector-Cutoff Current: 
With case -temperature = 25'C, collector-to-base volts = 60, 

and emitter current = 0 .................................• 
With case temperature = 150'C, collector-to-base volts = 60, 

and emitter current = 0 ................................• 
Emitter-Cutoff Current (with emitter-to-base volts = 5 and 

collector current = 0 ...................... . 
Thermal Resistance: 

Junction-to-case .............................. , . , . , ......... . 
Junction-to-ambient ...... , ..................................• 

60 max volts 

45 max volts 
60 max volts 

7 max volts 
1 max ampere 

1.8 max watts 
0.Smax watt 

See curve page 80 

----1;5 to 200 °c 
255 max °C 

60min volts 

7min volts 

45min volts 

60min volts 

lmax volt 

1.3 max volts 

0.05 max 1'3 

50max I'll 

0.05max l'a 

97 max °C/watt 
350 max °C/watt 



Technical Data 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volt = 0.5, 
collector current = o, and frequency = 140 kilocycles) .... 

Collector-to-Base Capacitance (with collector-to-base volts = 10, 
emitter current = 0, and frequency = 140 kilocycles) ..... , .• 

In Common-Emitrer Circuit 

DC Forward Current-Transfer Ratio: 

SO max 

15max 

With collector-to-emitter volts = 10, and pulsed collector 
ma = 150* ....... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 to 200 

With collector-to-emitter volts = 10, and collector ma = 1 . . 35 min 
Small-Signal Forward Current-Transfer Ratio: 

With collector-to-emitter volts = 5, collector ma = 5, and 
frequency = 1 kilocycle ................. , . . . . . . . . . . . . . . . • 50 to 275 

With collector-to-emitter volts = 10, collector ma = 50, and 
frequency = 20 Mc ..................................... , . • 5 min 

* Pulse duration = 300 µsec; duty factor = 0.018. 
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TYPE 2N28~7 
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l!ASE-TO-EMITTER VOLTS 
t2C$-l2I041' 

TYPICAL COLLECTOR CHARACTERISTICS 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
AMBIENT TEMPERATURE• 25° C 
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TRANSISTOR 
Silicon n-p-n type used in a wide 

70 
92CM-U1711T 

285 

pf 

pf 

variety of small-signal and low-to­
medium power applications in mili­
tary and industrial equipment. It 
features extremely low leakage char­
acteristics, high pulse beta, high 

2N2898 

small-signal beta, very low capacitance, and large gain-bandwidth product. 
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This type has an exceptionally low noise figure of 8 db maximum and offers 
five levels of beta control from 0.1 ma to 0.5 ampere. JEDEC No. TO-46 pack­
age; outline 18, Outlines .Section. This type is electrically identical with type 
2N2895. 

TRANSISTOR 

2N2899 
Silicon n-p-n type used in a wide ~a 

variety of small-signal and low-to-
medium power applications in mili-
tary and industrial equipment. It 1 3 
features extremely low leakage char- E c 
acteristics, high pulse _beta; high 

small-signal beta, very low capacitance, and large gain-bandwidth product. 
JEDEC No. TO-46 package; outline 18, Outlines Section. This type is elec­
trically identical with type 2N2896. 

2N2900 

TRANSISTOR 
Silicon n-p-n type used in a wide 

variety of small-signal and low-to­
medium power applications in mili­
tary and industrial equipment. It 
features extremely low leakage char-
acteristics, high pulse beta, high 

small-signal beta, very low capacitance, and large gain-bandwidth product. 
JEDEC No. TO-46 package; outline 18, Outlines Section. This type is elec­
trically identical with type 2N2897. 

TRANSISTOR 

Silicon n-p-n type used in ~ 
switching applications in military and 

2N2938 commercial data-processing equip-
ment. This type features high beta 3 
and high switching speed at high c 
values of collector current, as well 

as low base and collector cutoff currents, low saturation voltages at high 
values of collector current, and exceptional stability of characteristics. JEDEC 
No. TO-52 package; outline 20, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Bas_e Voltage ......................................• 
Collector-to-Emitter Voltage ...................................• 
Emitter-to-Base Voltage ....................................... . 
Collector Current .......... · ...................................• 
Transistor Dissipation: 

25max 
13max 
5max 

500 max 

volts 
volts 
volts 

ma 

At case temperatures up to 25°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 max watt 
At ambient temperatures up to 25°C . . . . . . . . . . . . . . . . . . . . . . . . 0.3 max watt 
At case or ambient temperatures above 25°C . . . . . . . . . . . . . . . . See curve page 80 

Temperature Range: 
Operating .................................................... ~5 to 175 
Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~5 to 200 

Lead Temperature (for 10 seconds maximum) . . . . . . . . . . . . . . . . . 300 max 

CHARACTERISTICS 
Collector-to-Emitter Saturation Voltage (with collector ma 

oc 
oc 
oc 

= 50 and base ma = 1.6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.4 max volt 
Base-to-Emitter Saturation Voltage (with collector ma = 50 

and base ma = 1.6) . . . . . . • . . . . . • . • • . . • . . . • . . . • • . . . . . . . . . . . . • 0.8 to 0.95 volt 



Technical Data 

Collector-Cutoff Current: 
With ambient temperature = 25°C, collector-to-emitter volts = 20, and emitter-to-base volts = O ...••..•..••... 
With ambient temperature = 150'C, collector-to-emitter volts = 20, and emitter-to-base volts = O ....•....•.••.•••.•••••• 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volts = 1 
and base current = 0) .................................... . 

Collector-to-Base Capacitance (with collector-to-base volts = 5 
and emitter current = O) .................................. .. 

In Common-Emitter Citcuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volt = 0.35 and collector ma = 10 
With collector-to-emitter volt = 0.4 and pulsed collector ma = w• ...... ························· ............ . 
With collector-to-emitter volt = 1 and pulsed collector ma = 200• .............................................. . 
With collector-to-emitter volt = 0.4, pulsed collector ma = 50*, and ambient temperature = -55°C ................ . 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = 10, collector ma = 10, and frequency = 100 Mc) . .. . . . ... . . . . . . . . . . . . .. . . . . . .......... .. 

• Pulse duration = 50 µsec; duty factor = 0.02 or less. 

TRANSISTOR 
Germanium p-n-p type used in 

audio-frequency driver-amplifier ap­
plications in consumer and indus­
trial equipment. This type features 
exceptionally high gain under typi­
cal operating conditions for driver 

287 

25max µa 

25max µa 

5max pf 

4max pf 

125 

105 

60 

65 

6.9 

2N2953 

circuits, excellent linearity of small-signal beta and de beta over its entire 
collector-current range, and uniform gain characteristics over the audio-fre­
quency range. All leads are insulated from the case to permit use of the equip­
ment chassis as a heat sink. JEDEC No. T0-1 package; outline 4, Outlines 
Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ......................................• 
Collector-to-Emitter Voltage (with base-to-emitter resistance = 10000 ohms or less) ...................................... . 
Emitter-to-Base Voltage ....................................... . 
Collector Current .............................................. . 
Emitter Current ............................................... . 
Transistor Dissipation: 

At ambient temperatures up to 55°C ....................... . 
At ambient temperatures above 55°C ....................... . 
At case temperatures up to 55°C with infinite heat sink ... . 
At case temperatures above 55°C with infinite heat sink ... . 
At case temperatures up to 55°C with practical heat sink* .. 
At case temperatures above 55°C with practical heat sink* .. 

Temperature Range: 
Operating (junction) and Storage ......................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with emitter-to-base 

volts = -2 and collector ma = -0.05) ..................... . 
Collector-to-Emitter Breakdown Voltage (with base-to-emitter 

resistance = 10000 ohms and collector ma = -1) ........... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = -0.05) 
Collector-Cutoff Current (with collector-to-base volts = -20 

and emitter current = 0) ................................... . 
Emitter-Cutoff Current (with emitter-to-base volts = -20 and 

collector current = 0) ..................................... . 

-30 max volts 

-25 max volts 
-25 max volts 

-150max ma 
150max ma 

120max mw 
Derate 2.6 mw/'C 

300max mw 
Derate 6.67 mw/°C 

225max mw 
Derate 5 mw/°C 

-4i5 to 100 •c 
255max ·c 

-30min volts 

-25min volts 
-25min volts 

-5max µa 

-7.5max µa 
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In Common-Emitter Circuit 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = -10, collector ma = -10 and frequency = 1 kilocycle) .......................................... . 

Small-Signal Forward Current-Transfer Ratio Cutoff Frequency 
(with collector-to-emitter volts = -12 and collector ma = -1) 

Extrinsic Base-Lead Resistance (with collector-to-emitter volts = 10, collector ma = -10, and frequency = 20 Mc) 
Collector-to-Base Feedback Capacitance (with collector-to-

emitter volts = -12 and collector ma = -1) ..........• 

• Thermal resistance of heat sink is less than 50°C/watt. 
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TYPE 2N2953 
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2N3053/ 
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Silicon n-p-n type used in a b." 
wide variety of medium-power ap-
plications in industrial and commer-
cial equipment. This type is intended 

1 3 

primarily for frequencies up to 20 E; <. 
megacycles in small-signal power 

circuits. It is designed to assure freedom from second breakdown and features 
low leakage current and wide beta range. JEDEC No. T0-5 package; outline 
6, Outlines Section, 



Technical Data 

MAXIMUM RATINGS 
Collector-to-Base Voltage ...................................... . 
Collector-to-Emitter Voltage; 

With base open . . . . . . . . . . . . . . ......... . 
With external base-to-emitter resistance = 10 ohms ......... . 
With base-to-emitter volts = 1.5 volts ..................... . 

Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 

60max 

40max 
50max 
60max 
5max 

0.7 max 

289 

volts 

volts 
volts 
volts 
volts 

ampere 
Transistor Dissipation: 

At case temperatures up to 25°C ........................... . 
At case temperatures above 25°C ..........................•. 

5 max watts 
See curve page 80 

Temperature Range: 
Operating and Storage -65 to 200 

Lead Temperature ( for 10 . ~econds· · maximum)· . ·. : : : : : : '. : '. '. '. ·. ·. '. : 235 max 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1) 
Collector-to-Emitter Sustaining Voltage: 

With external base-to-emitter resistance = 0 and collector 

wft'~ e~te~~oa; base~to~emitter. resistance = 10 ohms and 
collector ma = 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 

Collector-to-Emitter Saturation Voltage (with collector ma = 150 and base ma = 15) . . . . . . .. 
Base-to-Emitter Saturation Voltage (with collector ma = 150 

and base ma = 15) . . . 
Collector-Cutoff Current (with collector-to-base volts = 30 

and emitter current = 0) . . . 
Emitter-Cutoff Current (with emitter-to-base volts = 4 and 

collector current = 0) . . . . . . . . . . . . . . . ........... . 

60min 

40min 

50min 

l.4max 

1.7 max 

0.25max 

0.25 max 

·c 
·c 

volts 

volts 

volts 

volts 

volts 

µ,a 

µ,a 
Thermal Resistance (junction-to-case) ....................... . 35 max °C/watt 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volts = 0.5 
and collector current = 0) 

Collector-to-Base Capacitance (witti. coiiector·-to~basii volts·;,,:,. iii 
and emitter current = 0) ................................... . 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 

80max 

15max 

volts = 10 and pulsed collector ma = 150*) . . . . . . . . . . . . . . . . . . 50 to 250 
Small-Signal Forward Current-Transfer Ratio (with collector-

to-emitter volts = 10, collector ma = 50, and frequency = 20 Mc) ................................................• , • • 5 min 

• Pulse duration = 300 µ,sec; duty factor = 0.018. 
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2N3054 

TYPE 2N3053/40053 f3 COLLECTOR-TO-EMITTER VOLTS• 10 
ffi101----------------1----1 
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BASE-TO-EMITTER VOLTS 
92CS• 2529\" 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of intermediate-power 
applications in industrial and com­
mercial equipment. This type is par­
ticularly useful in power-switching 
circuits, in series and shunt-regula­

tor driver and output stages, and in high-fidelity amplifiers. It is designed to 
assure freedom from second breakdown and features a special package which 
permits convenient mounting and effective contact with the heat sink. Outline 
33, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage .................................. , .•.. 
Collector-to-Emitter Voltage: 

With base open ........................................... , .. 
With external base-to-emitter resistance = 100 ohms ....... . 
With base-to-emitter volts = 1.5 volts ....................... . 

Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 
Base Current ..................................................• 
Transistor Dissipation: 

At case temperatures up to 25'C ................ , .......... . 
At case temperatures above 25'C ........................... . 

Temperature Range: 
Operating and Storage ..................................... . 

Lead Temperature (for 10 seconds maximum) ................. . 
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TYPICAL COLLECTOR CHARACTERISTICS 
TYPE 2N3054 

-

l CASE TEMPERATURE•25° C 
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50 I 

40 '30 

BASE CURRENT•20 MA 
15 

_lg_ 
I 

90max volts 

55max volts 
60 max volts 
90max volts 
7.max. volts 
4 max amperes 
2 max amperes 

25max watts 
See curve page 80 

~ to200 'C 
235max 'C 
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COLLECTOR-TO-EMITTER VOLTS 92CM-J2303T 
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CHARACTERISTICS 
Collector-to-Emitter Sustaining Voltage: 

With external base-to-emitter resistance = 0 and collector 
ma = 100 ................................................. . 

With external base-to-emitter resistance = 100 ohms and 
collector ma = 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 

Collector-to-Emitter Saturation Voltage (with collector ma = 500 and base ma = 50) . . . . . . . . . . . 
Base-to-Emitter Saturation Voltage (with collector ma = 500 

and collector-to-emitter volts = 4) 
Emitter-Cutoff Current (with emitter-to-base volts = 7 and 

collector current = 0) ......................... . 
Thermal Resistance (junction-to-case) .......................• 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts= 4 and collector ma = 500) ................ . 

0 

'TYPICAL TRANSFER CHARACTERISTICS 
TYPE 2N30~ 
COLLECTOR-TO-EMITTER VOLTS•4 

'f/ !] ~ ' ,_ 
i., I 

!s I 
"'' :: iv ~t 

ti - -~ 
1~A 

~5 1.0 1.5 2.0 2.5 
BASE-TO-EMITTER VOLTS 

92CS-12305T 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of high-power applica­
tions in industrial and commercial 
equipment. This type is particularly 
useful in power-switching circuits 
in series and shunt-regulator driver 

291 

55 min volts 

60 min volts 

1 max volts 

1.7 max volts 

lmax ma 
7 max °C/watt 

25 to 100 

2N3055 

and output stages, and in high-fidelity amplifiers. It is designed to assure free­
dom from second breakdown and features an exceptionally high dissipation 
rating. JEDEC No. T0-3 package; outline 5, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ...................................•.•. 
Collector-to-Emitter Voltage: 

With base open .............................................• 
With external base-to-emitter resistance = 100 ohms .......• 
With base-to-emitter volts = 1.5 volts .....................• 

Emitter-to-Base Voltage ....................................... . 
Collector Current ............................................. . 
Base Current ..................................................• 
Transistor Dissipation: 

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

Temperature Range: 
Operating and Storage ..................................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Emitter Sustaining Voltage: 

With external base-to-emitter resistance = 0 and collector 
ma=200 ................................................• 

With external base-to-emitter resistance = 100 ohms and 
collector ma = 200 .......................................• 

100 max volts 

60 max volts 
70 max volts 

100 max volts 
7max volts 

15 max amperes 
7 max amperes 

115 max watts 
See curve page 80 

--65 to 200 °C 
235 max °C 

60min 

70min 

volts 

volts 
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Collector-to-Emitter Saturation Voltage (with collector 
amperes = 4 and base ma = 400) .........................••• 

Base-to-Emitter Saturation Voltage (with collector-to-emitter 
volts = 4, and collector amperes = 4) .....................• 

Emitter-Cutoff Current (with emitter-to-base volts = 7 and 
collector current = 0) ................................•...••• 

Thermal Resistance (junction-to-case) ....................... , 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 4 and collector amperes = 4) .•.•••..•.•.••....•.•.•• 
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TRANSISTOR 

amplifiers in military and industrial 

70 80 
IZCM-IUOft' 

2N3118 high-frequency and vhf communi-

Silicon n-p-n type used in rf ~8 

cation equipment. It is intended 1 3 
primarily for use in large-signal vhf E c; 

class C and small-signal vhf class 
A amplifier circuits. This type features high output power, high collector-to­
erriitter voltage ratings, high gain-bandwidth product, high power gain, and 
hj,gh power dissipation. JEDEC No. T0-5 package; outline 6, Outlines Section. 
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MAXIMUM RATINGS 
Emitter-to-Base Voltage .......................................• 
Collector-to-Emitter Voltage: 

With base-to-emitter volts = -1.5 . . . . . . . . . . . ............. . 
With base open 

Coilector Current ......... . 
Transistor Dissipation: 

At case temperatures up to 25°C ... 
At ambient temperatures up to 25°C . 
At case or ambient temperatures above 25·•c · : : 

Temperature Range: 
Operating (junction) and Storage . 

Lead Temperature (for 10 seconds max:mwn) 

CHARACTERISTICS 
Emitter-to-Base Breakdown Voltage (with emitter ma =., 0.1 

and collector current = 0) . . . . . . . . . . . . . . . . . . . ....... . 
Collector-to-Emitter Sustaining Breakdown Voltage (with 

pulsed collector ma _ 10* and base current = 0) ........... . 
Collector-to-Emitter Breakdown Voltage (with base-to-emitter 

volts = -1.5 and collector ma '-' 0.1) ................. . 
Collector-Cutoff Current: 

With ambient temperature = 25°C, collector-to-base volts 
--= 30, and emitter current , . 0) ........................ . 

With ambient temperature -· 150"C, collector-to-base volts 
-cc 30, and emitter current c- 0) . . . .......................• 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts 
=28, emitter current ·, 0, and frequency =c 1 Mc) ... 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts - 28 and collector ma = 25) . . . . . . . . . . . . . . . . . . . . . ... 

Small-Signal Forward Current-Transfer Ratio (with collector­
to-emitter volts = 28, collector ma · c 25, and frequency 

--' 50 Mc) . . . . . . . . . . . . . . . . . . . ...... _ .... . 
Output Power Class C Service••: 

With collector-to-emitter volts - c 28, and frequency ~ 50 :vie • 
With collector-to-emitter volts = 28, and frequency ~ 150 ;vrc . 

Power Gain Class A Service+ (with collector-to-emitter volts = 28, collector ma =-- 25, and frequency c--: 50 '.\k) .. 

• Pulse duration = 300 µsec; duty factor = 0.018 or less. 
•• Input power =-c 0.1 watt (with heat sink). 
t Output power '-' 0.2 watt (with heat sink). 

2N3119 

TRANSISTOR 
Silicon n-p-n type used in 

switching and pulse-amplifier appli­
cations. It is intended primarily for 
use in high-voltage high-frequency 
amplifiers and high-voltage sahira-
tion switches in military and indus­

293 

4max volts 

85max volts 
60max volts 
0.5max runpere 

4rnax watts 
!max watts 

Sec curve page 80 

~5 to 200 ·c 
255 max ·c 

4min volts 

60min volts 

85min volts 

0.1 max µa 

100 max µa 

6max pf 

50 to 275 

5min 

1 min watt 
0.4min watt 

18min db 

trial equipment. This type features high collector-to-emitter voltage ratings, 
fast rise time, and high power dissipation. JEDEC No. T0-5 package; outline 
6, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ..... , ................................ . 
Collector-to-Emitter Voltage: 

With base-to-emitter volts == -1.5 ........................ , . 
With base open .......................................... . 

E,,iittcr-to-Rase Voltage .................................... . 
Collector Current 
Transistor Dissipation: 

At case temperatures up to 25°C ........................ . 
At ambient temperatures up to 25°C ..................... . 
At case or ambient temperatures above 25°C .............. . 

Temperature Range: 
Operating (junction) and Storage ...................... . 

Lead Temperature (for 10 seconds maximum) ....... , . 

100 max volts 

100 max volts 
80 max volts 
4max volLs 

0.5 max am.pcrc 

4max watts 
1 max watt 

Sec curve page 80 

• 5 to200 "C 
255 max ·c 
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CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.10 

and emitter current = 0) . . . .. : . . . 
Emitter-to-Base Breakdown Voltage (with emitter ma := 0.10 

and collector current cc O) .. .. . .. . . . . . .. . . .. .. .. . .. ..... 
Collector-to-Emitter Breakdown Voltage (with base-to-emitter 

volts :..= 1.5 and collector ma cc- 0.1) . . . . . . . . . . . . ...... . 
Collector-to-Emitter Sustaining Breakdown Voltage (with 

pulsed collector ma = 10 • and base current - 0) ....... . 
Collector-to-Emitter Saturation Voltage (with base ma = 10 

and collector ma cc 100) . 
Base-to-Emitter Saturation Voltage (with base ma = 10 and 

collector ma "-' 100) ....................................... . 
Collector-Cutoff Current: 

With ambient temperature = 25°C, collector-to-base volts 
c-c 60, and emitter current =· O . . ........ . 

With ambient temperature = 150°C, collector-to-base volts = 60, and emitter current =c O ..•......................• , • 
Emitter-Cutoff current (with ambient temperature = 25°C, 

emitter-to-base volts = 3, and collector current = 0) ...... . 
Saturated Switching Turn-on Time (with collector supply volts = 28, base ma = 10, and collector ma = 100) ............... . 
Saturated Switching Turn-off Time (with collector supply volts = 28, base ma = -10, and collector ma = 100) .............• 
Pulse-Amplifier Rise Time (with collector supply volts = 80 

and collector ma = 10) .................................... .. 

In Common-Base Circuit 

Collector-to-Base Capacitance (with collector-to-base volts = 28, collector current = 0, and frequency = 1 Mc) ......•••• 

In Common-Emitter Circuit 

DC J<'orward Current-Transfer Ratio: 

lOOm!n volts 

4min volts 

100 min volts 

SO min volts 

0.5 max volt 

1.1 max volt 

SO max na 

50max µ.a 

100 max na 

40max nsec 

700max nsec 

20max nsec 

Gmax pf 

40min With collector-to-emitter volts = 10 and collector ma = 10 
With pulsed collector-to-emitter volts = 10• and collector 

ma = 100 ................................................. . 50 to 200 
With pulsed collector-to-emitter volts = 10• and collector 

ma=250 ................................................ . 
Gain-Bandwidth Product (with collector-to-emitter volts = 28, 

collector ma= 25, and frequency = 50 Mc) ...........•.•..•• 

• Pulse duration = 300 l'sec; duty !actor = 0.018. 

SILICON CONTROLLED RECTIFIER 

2N3228 

Diffused-junction n-p-n-p type 
used in a wide variety of line­
operated power-control and power­
switching applications. It is par­
ticularly useful in 117-volt line 
power-controlled and power-switch-

ing applications requiring a forward current of 3.2 amperes 
or 5 amperes (rms value). Outline 33, Outlines Section. 

MAXIMUM RATINGS 
For sinusoidal ac supply voltage of 50 to 
400 cps, with resistive or inductive load. 

Peak Reverse Voltage: 
Repetitive . . . . ...................................... . 
Non-repetitive ............................................... . 

Peak Forward Blocking Voltage (repetitive) ................. . 
Average Forward Current: 

At case temperature of 50°C and conduction angle of 180° .. 
For other case temperatures and conduction angles ......... . 

Peak Surge Current: 
1<;or one cycle of applied voltag'? ........................... . 
I< or more than one cycle of applied voltage ................. . 

Peak Forward Gate Current ................................. . 
Peak Gate Voltage: 

Forward ................................................ . 
Reverse ............................................. , . , , , .. . 

20min 

250min 

~ 
"-i~ 

K G 

Mc 

(average value) 

200 max volts 
330 max volts 
200 max volts 

3.2 max amperes 
See Rating Chart I 

60 max amperes 
See Ratini Chart II 

2 max arnperes 

10 max volLs 
2 max volts 
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Peak Gate Power ............................................. . 5 max volts 
Temperature Range: 

gg:~:n~: ~~~lenti · ·:::::::::::::::::::::::::::::::::::::::: 
-40 to 100 'C 

See Rating Chart III 
-40 to 125 'C Storage ........................................ . 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of lO0'C) .... 
Forward Voltage Drop (at forward current = 3 amperes and 

200min 

1.5 max 

1.5 max 
l.5max 
15max 

volts 

volts 

ma 
ma 
ma 

A~:::g~e'ilfoe:;J,';';e c~;~~fl (at ·case. temperature. o( 50'Cl: 
Forward .............. . 

D~ed;~:Trigger· t.'tirrent. (at ·case "temperature of 25'C) 

0 .... 

RATING CHART J: 

90f.-\llk-''<I---' ...... - -+----r--~----7 

~~SOf---\.W.c->.-+--,~-
3:°' 
9~ ~ffi 70>----++-'H-+----1--.,., 

~~ 
,1]~60 

~~ 
:::E<t 

0 50f---+--i.+7"h-w,~--t---t-----t-----i 

CONDUCTION ANGLE 

40 __ ~-~-~--~-~-~--
o I 2 3 4 5 

AVERAGE FORWARD CURRENT-AMPERES 
92CS· 123 75T 

RATING CHART IIr 

TYPE 2N3228 
NATURAL COOLING. 
SINGLE-PHASE OPERATION. 
CONDUCTION ANGLE= 180° 

GATE-TRIGGER CURRENT CHARACTERISTIC 

RATING CHART Jr 

TYPE 2N3228 
SUPPLY FREQUENCY = 60 CPS SINE WAVE 
CASE TEMPERATURE=50°C 
LOAD = RESISTIVE 
REPETITIVE PEAK REVERSE VOLTAGE =200 
[\ VOLTS 

AVERAGE FORWARD CURRENT•3 AMPERES 
60 

0 

I 

i_ 

2 

'r--,... 
.....____ 

r--..... 

r--..... 

4 6 e 2 4 6 e 4 6 e 
10 100 
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1000 

SURGE CURRENT DURATION-CYCLES 
92CS-i2376T 

FORWARD CHARACTERISTICS 

TYPE 2N3228 
CASE TEMPERATURE •25 °C 

30 SUPPLY FREQUENCY • -., 
60 CPS SINE WAVE iJ 

Ii' 
>---+--+--+--+--~ 

O,__~-~-~-~-~-~-.,,....~-~ 
I 1.5 2 2.5 3 

INSTANTANEOUS FORWARD VOLTAGE DROP-VOLTS 
92CS-12379T 
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GATE TRIGGER-VOLTAGE CHARACTERISTIC 

TYPE 2N3228 
FORWARD CURRENT = 0 
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2N3263 

POWER TRANSISTOR 

Silicon n-p-n type used in a 
wide variety of aerospace, military, 
and industrial applications requiring 
a high degree of reliability. The high 
current-handling capability of this 
type and its fast switching speed 

make it especially suitable in circuits where optimum circuit efficiency is de­
sired. This type is used in switching-control amplifiers, power gates, switching 
regulators, de-de converters, dc-ac inverters, dc-rf amplifiers, and power os­
cillators. Outline 45, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage . . ....... , ...... . 
Collector-to-Emitter Voltage (with emitter-to-base volts ,--c -1.5) 
Collector-to-Emitter Sustaining Voltage: 

With base-to-emitter resistance = 50 ohms or less 
With base open ............. _ .. 

Emitter-to-Base Volt.age . . . . . . . . . . . .. , ..... . 
Collector Current 
Base Current . . . .... 
Transistor Dissipation 
Temperature Range: 

Operating (junction) and Storage .. 

CHARACTERISTICS 
Emitter-to-Base Voltage (with emitter-to-base ampere 

and collector current _ 0) . 
Collector-to-Emitter Sustaining Voltage:· 

0.02 

With collector a:npere - 0.2 and base current - 0 . . . 
\Vith external base-to-emitter resistance - 50 ohrns or less, 

colleclor ampere - 0.2, and base current -' 0 . . . . . . . 
Collector-to-Emitter Saturation Voltage (with pulsed collector 

atnperes ...;;.. 15* and base amperes :::..- 1.2) 
Base-to-Ernitter Saturation Voltage (\vith pulsed Coliecior 

amperes -c 15* and base amperes -' 1.2) 
Collector-Cutoff Current, 

With case temperature = 25°C, collector-to-base volts 
::- 80, and base current ..c.. 0 

With case ten1perature _ 125°C, cOi1ec·t~)~-iO-base v·01t~ · 
- 80, and base current =c 0 

Emitter-Cutoff Current: 
With case temperature - 25°C, emitter-to-base volts 

- 5, and collector current :_ 0 . . . . . . . . . . . . . .. 
\Vith case temperature _ 125°C, emitter-to-base volts 

cc 5, and collector current ~ 0 . . . . . . . . . . . ... 
Collector Current (with base reversed biased, collector­

to-emitter volts - 150, and emitter-to-base volts =- 1.5) .... 
Thermal Resistance (with junction temperature = lO0"C, 

collector-to-emitter volts = 40, and collector amperes '-- 0.5) .. 
Saturated Switching Turn-on Time (with de collector supply 

volts = 30, turn-on and turn-off base amperes cc.. l.2, and 
collector amperes '" 15) 

Saturated Switching Storage Time (with de collector supply 
volts = 30, turn-on and turn-off base amperes -c 1.2, and 
collector amperes - 15) . . . . . . . . . . . . . . . . . . . . . . . ..... . 

Saturat<,d Switching Fall Time (with de collector supply volt.age = 30, turn-on and turn-off base amperes = 1.2, and collector 
amperes = 15) 

Second Breakdown Characteristics (safe-operating region), 
Current at second breakdown with collector-to-emitter 

volts =-= 75 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Energy at second breakdown with emitter-to-base volts - -6, 

collector amperes = 10, base-to-emitter resistance = 20 ollms, 
and inductance - 40 µh .................. . 

In Common-Base Circu;, 

Collector-to-Base Feedback Capacitamce (with collector-to­
base volts ~ 10, base current = 0, and frequency c...c 1 Mc) .... 

150 max 
150 max 

volts 
volts 

HO max volts 
90 max volts 

7 max volts 
25 max am.peres 
10 max arnpcres 

See Dissipation Curve 

-65 to 200 •c 

7min volts 

90min volts 

ll0min volts 

0.75 max volts 

1.60 max volts 

4max ma 

4max ma 

5max ma 

5max ma 

20max ma 

1.5 max °C/watt 

0.5 max µ.sec 

1.5max /LS€C 

0.5 max µsec 

350 min ma 

2min mjoules 

900max pf 
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In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 3 and pulsed collector 

amperes = 5* . . . . . . . . . . . . . . . . . . . . . . . . 
With collector-to-emitter volts = 3 and pulsed collector 

amperes = 15* ........................................... . 
With collector-to-emitter volts = 4 and pulsed collector 

amperes = 20 ............................................. . 
Gain-Bandwidth Product (with collector-to-emitter volts = 10, 

collector amperes = 3, and frequency = 5 Mc) .............• 

•Pulse duration = 350 µ,sec or less; duty factor = 0.02 or less. 

40min 

25 to 75 

20min 

20min 

TYPICAL BASE CHARACTERISTICS 

TYPE 2N3263 
COLLECTOR-TO-EMITTER VOLTS• 3 

.TYPICAL TRANSFER CHARACTERISTICS 
TYPE 2N3263 
COLLECTOR-TO-EMITTER VOLTS -3 · 

1000~-----------~--< 
r!l ti 
~ aoO>--+--+--+----...... -~,,....,_~ ~ 201---'---+--+----+ 
::,; ... I :J 600..--+--+--+---'--+--'lf--~ 
:i 
J:l 400f--t--+--+---"---¼:I.~-+--~ 
iA 

0 

-~· 

1.2 1.4 

DISSIPATION CHARACTERISTICS 

POWER TRANSISTOR 
Silicon n-p-n type used in a 

wide variety of aerospace, military, 
and industrial applications requiring 
a high degree of reliability. The high 
current-handling capability of this 
type and its fast switching speed 

2N3264 

Mc 

make it especially suitable in circuits where optimum circuit efficiency is de­
sired. This type is used in switching-control amplifiers, power gates, switching 
regulators, de-de converters, dc-ac inverters, dc-rf amplifiers, and power os­
cillators. Outline 45, Outlines Section. For curves of transfer characteristics, 
refer to type 2N3263. 
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MAXIMUM RATINGS 
Collector-to-Base Voltage ...................................... . 
Collector-to-Emitter Voltage (with emitter-to-base volts = -1.5) 
Collector-to-Emitter Sustaining Voltage: 

With base-to-emitter resistance = 50 ohms or less ...........• 
With base open .............................................. , 

Emitter-to-Base Voltage .......................................• 
Collector Current .............................................• 
Base Current ...............••.....................•.........•.. 
Transistor Dissipation .. , ................ , , ..... , ............... . 
Temperature Range; 

Operating (junction) and Storage •••••••••••••••••••••..••.. 

0 

CHARACTERISTICS 

DISSIPATION CHARACTERISTICS 
TYPE 2N3264 

F0;5til~~b~¼~/ltfNli~Ln:Ti~5
w,~~E 

~, 
~_IQ.Or_.,._ 

1',.. 125 

-- !5..9i--- --:::,I'--~ 
cAs TS:f-~tlATu7~=1z5ri. 

~ w m ~ ~ w ro oo N 
COLLECTOR-TO-EMITTER \IOLTS 

~,cs-1Z:;il2f 

F,mitter-to-Base Voltage (1.1,-:ith emitter-to-base ampere = 0.02 
and collector current = 0) .................................. . 

Collector-to-Emitter Sustaining Voltage; 
With collector ampere ::: 0.2 and base current = 0 ........... . 
With external base-to-emitter resistance = 50 ohms or less, 

collector ampere c....c 0.2, and base current = O .............. . 
Collector-to-Emitter Saturation Voltage (with pulsed collector 

amperes = 15* and base amperes = 1.2) . . . . . . . 
Base-to-Emitter Saturation Voltage (with pulsed collector 

amperes = 15* and base amperes = 1.2) .................... . 
Collector-Cutoff Current: 

With case temperature = 25°C, collector-to-base volts = 60, 
and base current = 0 ...................................... . 

With case ten1perature = l25"C. collector-to-base volts = 60, 
and base current = 0 ................... , .................. . 

Emitter-Cutoff Current: 
With case temperature = 25"C, emitter-to-base volts = 5, and 

collector current = 0 ...................................... . 
With case temperature = 125°C, emitter-to-base volts = 5, 

and collector current = O ................................. . 
Collector Current ( with base reversed biased, collector-to-emitter 

volts -= 120, and emitter-to-base volts = 1.5) ............... . 
Thermal Resistance (with junction temperature = l00°C, 

collector-to-emitter volts = 40, and collector amperes = 0.5) 
Saturated Switching Turn-on Time (with de collector supply 

volts = 30, turn-on and turn-off base amperes = 1.2, and 
collector amperes = 15) ..................................... . 

Saturated Switching Storage Time (with de collector supply 
volts = 30. turn-on and turn-off base amperes = 1.2, and 
collector amperes == 15) ..................................... . 

Saturated Switching Fall Time (with de collector supply .voltage = 30, base amperes = 1.2, and collector amperes = 15) ....... . 

Se~~~~e:{e;tk~~~~dC1l,~~1a=csw~~f~cll~f,;!~fo:;Ji~f;;r: 
volts = 75 .......................................... • •. • • • • • 

Energy at second breakdown with emitter-to-base volts = -6, 
collector amperes cc- 10, base-to-emitter resistance --' 20 ohms, 
and inductance = 40 µ.h ...........................•.••••••• 

In Common-Base Circuit 

Collector-to-Base Feedback Capacitance (with collector-to-base 
volts _ 10, base current = 0, and frequency = 1 ;,,1c) ....... . 

l20max 
120max 

volts 
volts 

80 max volts 
60max volts 

7 max volts 
25 max amperes 
10 maxam_peres 

See Dissipation Curve 

-65 to 200 ·c 

7min volts 

60min volts 

80min volts 

1.20 max volts 

l.80max volts 

lOmax ma 

lOmax ma 

15max ma 

l5max ma 

20max ma 

1.5 max "C/watt 

O.Smax µsec 

1.5max µ,sec 

0.5max ,,sec 

700min ma 

2min mjoules 

900max pf 



Technical Data 

In Common-Emitter Circuit 

DC Forward Current-Transfer Ratio: 
With collector-to-emitter volts = 3 and pulsed collector 

w~P~~ffector~;o~einitter VC)1tS. ~. a· ·and· ·p~iSed. ~Oii~~tor .. 6

• 

amperes = 15* . . . . . . . . . 
With collector-to-emitter volts = 4 and pulsed collector 

amperes = 20 . . . . . . . . . . . . . . . . . . . . . . .................. . 
Gain-Bandwidth Product (with collector-to-emitter volts = 10, 

collector amperes = 3, and frequency = 5 Mc) 

• Pulse duration = 350 1LSec or less: duty factor = 0.02 or less, 

POWER TRANSISTOR 

Silicon n-p-n type used in a 
wide variety of aerospace, military, 
and industrial applications requiring 
a high degree of reliability. The high 
current-handling capability of this 

8 type and its fast switching speed 

35 

20 to BO 

15min 

20min 

2N3265 

299 

min 

Mc 

make it especially suitable in circuits where optimum circuit efficiency is de­
sired. This type is used in switching-control amplifiers, power gates, switching 
regulators, de-de converters, dc-ac inverters, dc-rf amplifiers, and power os­
cillators. Outline 46, Outlines Section. This type is electrically identical with 
type 2N3263 except for the following items: 

Transistor Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . See Dissipation Curve 
Thermal Resistance (with junction temperature = lOO'C, 

collector-to-emitter volts = 40, and collector ampere = 0.5) 1 max "C/watt 

DISSIPATION CHARACTERISTICS 

TYPE 2N3265 
f0~5!'1~~c1~~~T~Ac£EViir~E:N~~~~-ABOVE 

M I 
.,, \ I 
,os \ -

150 I'-. ........_ ---~ CASE TEMPERATURE• 175 C 
I I I I. 

0 10203040506070809() 
COLLECTOR-TO-EMITTER VOLTS 

S2CS-taeillT 

POWER TRANSISTOR 

Silicon n-p-n type used in a 
wide variety of aerospace, military, 
and industrial applications requiring 
a high degree of reliability. The high 
current-handling capability of this 

8 type and its fast switching speed 

2N3266 

make it especially suitable in circuits where optimum circuit efficiency is de­
sired. This type is used in switching-control amplifiers, power gates, switching 
regulators, de-de converters, dc-ac inverters, dc-rf amplifiers, and power os-
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dilators. Outline 46, Outlines Section. This type is electrically identical with 
type 2N3264 except for the following items: 

Transistor Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . See Dissipation Curve 
Thermal Resistance (with junction temperature = l00'C, 

collector-to-emitter volts = 40, and collector ampere = 0.5) 1 max 'C/watt 

DISSIPATION CHARACTERISTICS 
TYPE 2N3266 
FOR MAXIMUM CASE TEMPERATURES ABOVE 

75• C, DERATE LINEARLY AT I wrc. 

TRIPLE DIODE 
Hermetically sealed germanium 

type used in high-speed switching 
3DG001 service in electronic data-processing 

systems. Package has the same di­
mensions as JEDEC No. TO-33; out-
line 13, Outlines Section. Diode units 4 A 

are identical with those of type 2DG001. This is a discontinued type listed for 
reference only. 

3746 See List of Discontinued Transistors at end of 
Technical Data Section for abbreviated data. 

3907/ 
2N404 

TRANSISTOR 
Germanium p-n-p type used in 

critical switching applications in 
data-processing equipment. This 
premium type features excellent sta-
bility, reliability, and rugged con­
struction. JEDEC No. TO-5 package; 

outline 6, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage (with emitter open) ................. . 
Collector-to-Emitter Voltage (with emitter-to-base volts == -1) 
Emitter-to-Base Voltage (with collector open) ................. . 
Collector Current ..............................•..............• 
Emitter Current .............................................. . 
Transistor Dissipation: 

At ambient temperatures up to 25'C ....•..• , ..•.......•.••• 
At ambient temperatures above 25°C .•.......••....••.•••.•• 

Ambient-Temperature Range: 
Operating .................................................••. 
Storage ..................................................... . 

Lead Temperature (for 10 seconds maximum) .......•........ 

-25 max volts 
-24 max volts 
-12 max volts 

-200max ma 
200max ma 

150max mw 
See curve page 80 

-65 to 85 'C 
-65 to 100 'C 

235 max 'C 
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CHARACTERISTICS 
Base-to-Emitter Saturation Voltage: 

With collector ma = -12 and base ma = -0.4 ...••..••.. , •• , .• 
With collector ma = -24 and base ma = -1 ..... , .......... . 

Collector-to-Emitter Saturation Voltage: 
With collector ma = -12 and base ma = -0.4 ...............• 
With collector ma = -24 and base ma = -1 ................ . 

Collector-Cutoff Current (with collector-to-base volts = -12 
and emitter current = 0) ................................... . 

Stored Base Charge (with collector ma= -10 and base ma-= -1) 

In Common-Base Circuit 

Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency 
(with collector-to-base volts = -6 and collector ma = -1) .• 

O~~J1te;;tf~~itg;~';,n\w~hO)oHector_-t~~b~-s~ -~ol_w_ '.°'.. ~ ..... 
Input capacitance (with emitter-to-base volts = -6 

and collector current = 0) .................................• 

In Common-Emitter Circuit 

Forward Current-Transfer Ratio: 
With collector-to-emitter volts= -0.15 and collector ma ,c-: -12 
With collector-to-emitter volts = -0.2 and collector ma = -24 

POWER TRANSISTOR 
Germanium p-n-p type used in 

high-fidelity audio-frequency ampli­
fier applications. This type is in­
tended primarily for use in push­
pull class B output circuits requiring 
low distortion, high power output, 

301 

-0.35max volt 
-0.4max volt 

-0.15max volt 
-0.2 max volt 

-5max µa 
1400max pcoul 

4min :.r: 
20max pf 

20max pf 

30min 
24min 

40022 

and wide frequency response. It can also be used in class A af power ampli­
fiers in driver- or output-stage circuits. This type features high collector cur­
rent and dissipation capabilities, and exceptional linearily of eharacteristiC',s 
over the full range of collector current. JEDEC No. T0-3 package; outline 5, 
Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ....................................•.• 
Collector-to-Emitter Voltage (with base-to-emitter resistance = 30 ohms) ................................................• 
Emitter-to-Base Voltage ......................................• 
Collector Current . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . ... , ......• 
Base Current ...........•...•.. , • . . . . . . . . . . . ....•.•••...•. , 
Transistor Dissipation: 

At mounting flange temperatures up to 81 'C .............. , , 
At mounting flange temperatures above 81 'C ..••••.•.•.....• 

Temperature Range: 

-32max volts 

-32 max volts 
-5 max volts 
-5 max amperes 
-1 max ampere 

12.5 max watts 
Derate 0.66 watt/'C 

Operating (junction) and Storage . . . . . . . . . . . .....••..•.... , -65 to 100 
Lead Temperature (for 10 seconds maximum) •........•.... , . . • 255 max 

'C 
'C 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = --5 

and emitter current = 0) ..................................•• 
Collector-to-Emitter Breakdown Voltage (with collector ma = -200 and base-to-emitter resistance = 30 ohms) ...... . 
Emitter-to-Base Breakdown Voltage (with emitter ma = -200 

and collector current = 0) . . . .............................• 
Base-to-Emitter Voltage (with collector-to-base volts -10 

and collector ma = -50) .................................. . 
Collector-Cutoff Current (with collector-to-base volts = -30 

and emitter current = 0) . . . . . . . . . . . . . . . . . . . . . ............. . 
Collector-Cutoff Saturation Current (with collector-to-base 

volts = ----0.5 and emitter current = 0) .....................• 
Them1al Resistance (junction-to-case) .......................•• 

In Common-Emitter Circuit 

Gain-Bandwidth Product (with collector-to-emitter volts = --5 
and collector ampere = -0.5) . . . . . . . . . . . . ..................• 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = -2 and collector amperes = 1) ..................... . 

-32 min volts 

-32 min volts 

--5 min volts 

-0.18 volt 

-1 max ma 

--0.1 max ma 
1.5 max 'C/watt 

300 kilocycles 

50 
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TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT 

DC Collector Supply Voltage ................................. . 
Zero-Signal DC Collector Current ............................•• 
Zero-Signal Base-Bias Voltage ..................... , , ......•.. 
Peak Collector Current . . . . . . ........................ . 
Maximum-Signal DC Collector Cun-ent ....................... . 
Input Impedance of Stage (per base) ......................... . 
Load Impedance ( speaker voice coil) , ... , , ................... . 
Power Gain ...................... ,. ............................ . 
Maxi"}¥m-Si~alDPowe~ Output ............................... . 
Total armomc 1storbon . . . .................................. . 
Maximum Collector Dissipation (per transistor) ............... . 
EIA Music Power-Output Rating ............................. . 

TYPICAL OPERATION IN CLASS A AF-AMPLIFIER CIRCUIT 

DC Collector Supply Voltage ................................. . 
DC Collector-to-Emitter Voltage .............................. . 
DC Collector Current ......................................... . 
Peak Collector Current ....................................... . 
Input Impedance .............................................. . 
Collector Lo_ad Impedance ..................................... . 
Max1mum-S1gnal Power Output ...............................• 
Total Hannonic Distortion ..................................... . 
Power Gain . . . . . . . . . . 
Maximum Collector Dissipation . : : : : : : : : : ... : : : : : : : : : : : : : : . : : : : : 

40050 

POWER TRANSISTOR 
Germanium p-n-p type used in 

high-fidelity audio-frequency ampli­
fier applications. This type is in­
tended primarily for use in push­
pull class B output circuits requiring 
low distortion and wide frequency 

-14 
-50 

-0.18 
-2.25 

-0.716 
43 

4 
24 
10 
5 
5 

18 

-16 
-13.2 
-0.9 
-1.S 

15 
15 
5 
5 

33 
l2 

volts 
ma 

volt 
amperes 

~~~ 
ohm.s 

db 
watts 

per cent 
watts 
watts 

volts 
volts 

ampere 
amperes 

ohms 
ohm.s 
watts 

per cent 
db 

watts 

~ 
~ 

response. It can also be used in class A af power amplifiers in driver- or output­
stage circuits. This type features high de beta and linear gain characteristics 
up to five amperes. JEDEC No, T0-3 package; outline 5, Outlines Section. 

MAXIMUM RATINGS 
Collector-to-Base Voltage ..... , ......... , ......... , ............ , 
Collector-to-1,,initter Voltage .• ................................. . 
F,mitter-to-Base Voltage ........................ . 
Collector Current ........................................ . 
Base Current ........................ . 
Transistor Dissipation: 

At mounting flange temperatures up to 81 •c ............... . 
At mounting flange temperatures above 81 •c ............... . 

Temperature Range: 
Operating (junction) and Storage ........................ . 

Lead Temperature (for 10 seconds maximum) ................ . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma - -5 

and emitter current =- O) . . . . . . . . . . . . . . . . ..... 
Collector-to-Emitter Breakdown Voltage (with collector ma 

- ~00 and base-to-emitter resistance -c 68 ohms) 
Emitter-to-Base Breakdown Voltage (with emitter ma :..: ---2 

and collector current :- · 0) . . . . . . . . . . . . . .. 
Base-to-Emitter Voltage (with collector-to-base volts - -10 

and collector ma - · -50) . . . . . . . . . . . . . . . . . . . . . . . 
Collector-Cutoff Current (with collector-to-base volts -cc • -30 

and emitter current - 0) . . . . . . . . . . . . . . . . .... 
Collector-Cutoff Saturation Current (with collector-to-base 

volts = -0.5 and emitter current - 0) 
Thermal Resistance (junction-to-case) 

In Common-Emirrcr Circuit 

Gain-Bandwidth Product (with collector-to-emitter volts -cc -5 
and collector ampere - - 0.5) . . . . . . . . . . . . . . . . . . . . . 

DC ~'orward Current-Transfer Ratio (with collector-to-emitter 
volts - -2 and collector amperes = 1) 

-40 max volts 
-40 max volts 
-5 max volts 
-5 max amperes 
-1 max runpere 

12.5 max watts 
Derate 0.66 watt/°C 

~5to 100 ·c 
255 max ·c 

-40min volts 

-40min volts 

-5min volts 

0.17 volt 

-500 max µa 

-l00ma µ.a 
l.Smax "C/watt 

500 kilocycles 

50min 
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TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT 

DC Co_llector Supply Voltage ................................. . 
Zero-Signal DC Collector Current ............................. . 
Zero-Signal Base-Bias Voltage ................................ . 
Peak Collector Current . . . . . . . . . . ........................... . 
Maximum-Signal DC Collector Current ....................... . 
Input lnlpedance of Stage ( per base) ......................... . 
Load Impedance (speaker voice coil) ......................... . 
Power Gain ................................................... . 
Maximum-Signal Power Output ............................... . 
Total Harmonic Distortion . . . . . . . . . . . . . . . ................... . 
Maximum Collector Dissipation (per transistor) ............... . 
EIA Music-Power Output Rating ............................. . 

TYPICAL OPERATION IN CLASS A AF-AMPLIFIER CIRCUIT 

DC Collector Sui;,p]y Voltage ................................. . 
DC Collector-Emitter Voltage ................................. . 
DC Collector Current ......................................... . 
Peak Collector Current ....................................•... 
Input lnlpedance .............................................. . 
Collector Load Impedance ..................•.................. 
Maximum-Signal Power Output ............................... . 
Total Harmonic Distortion ...................................•. 

fu0:~i'i:oiiector . 01ssipattoi:i . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

POWER TRANSISTOR 
Germanium p-n-p type used in 

high-fidelity audio-frequency ampli­
fier applications. This type is in­
tended primarily for use in push­
pull class B output circuits requiring 
low distortion and wide frequency 

-18 volts 
-50 ma 

-0.17 volt 
-2.8 amperes 
-0.8 

~11~~~ 32 
4 ohms 

28 db 
15 watts 
5 per cent 

7.5 watts 
25 watts 

-16 volts 
-13.2 volts 
-0.9 ampere 
-1.8 ampere 

10 ohms 
15 ohms 

5 watts 
5 per cent 

36 db 
12 watts 

40051 

response. It can also be used in class A af power amplifiers in driver- or output­
stage circuits. This type features high de beta and linear gain characteristics 
up to five amperes. JEDEC No. T0-3 package; outline 5, Outlines Section. This 
type is similar to type 40050 except for the following items: 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage ......................... . 
Collector-to-Emitter Breakdown Voltage ..................... . 

-50min 
-50min 

volts 
volts 

TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT 

DC Collector Supply Voltage ................................. . 
Zero-Signal DC Collector Current ............................. . 

~~~S~~f2ct~;s~:;;;ntVolta~e . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Maximum-Signal DC Collector Current ....................... . 
Input lnlpedance of Stage (per stage) ........................•. 
Load Impedance (speaker voice coil) .........................• 
Power Gain . . . . . . . . . . . . . . . . . . . ..........................• 
Maximum-Signal Power Output ........................... . 
Total Harmonic Distortion . . . . . .......................... , . 
Maximum Collector Dissipation (per transistor) ............... . 
EIA Music Power Output Rating .................... . 

Sec RCA TUNNEL DIODE CHART starting on page 
324 for complete data on these tunnel diodes and 
rectifiers. 

See RCA TUNNEL DIODE CHART starting on 
page 324 for complete data on these tunnel diodes. 

-22 volts 
-50 rna 

-0.17 volt 
-3.5 amperes 
-1.1 amperes 

31 ohms 
4 ohms 

28 db 
25 watts 
5 per cent 

12.5 
45 

40054 
to 

40070 

40076 
to 

40079 

watts 
watts 
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40080 

MAXIMUM RATINGS 

TRANSISTOR 
Silicon n-p-n type designed spe­

cifically for use as an oscillator in 
27-Mc 5-watt citizens band applica­
tions. JEDEC No. T0-39 package; 
outline 32, Outlines Section. 

Collector-to-Emitter Voltage (with base open) ......••.••••.•• 
Collector Current ............................................•• 
Transistor Dissipation: 

At ambient temperatures up to 25'C ......................... . 
At ambient temperatures above 25°C ........................ . 

Temperature Range: 

30max 
250max 

volts 
ma 

0.5 max watt 
See curve page 80 

Operating (junction) and Storage ...................••..•••.. -65 to 175 ·c 

CHARACTERISTICS 
Collector-to-Emitter Voltage (with collector ma = 10 and 

Co~~~tir~cirJff =c~l-rent. (with coiiector--to~base volts.~ ·15 ·and.' 
emitter current = 0) ......................................•• 

TYPICAL OPERATION IN 27-MC RF OSCILLATOR CIRCUIT 
Power Output (with collector supply volts = 12 and maximum 

collector ma = 32) .......................................... . 

40081 

MAXIMUM RATINGS 

TRANSISTOR 

Silicon n-p-n type designed spe­
cifically for use as a driver in 27-Mc 
5-watt citizens band applications. 
JEDEC No. T0-39 package; outline 
32, Outlines Section. 

Collector-to-Emitter Voltage (with reverse bias between base 
and emitter) . . . . . . . . ..................................... . 

Emitter-to-Base Voltage (with collector open) .................• 
Collector Current ............................................. . 
Transistor Dissipation: 

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

Temperature Range: 
Operating (junction) and Storage ........................... . 

CHARACTERISTICS 
Collector-to-Emitter Voltage (with base-to-emitter volts = -0.5 

and collector µ.a =- 100) . 
Emitter-to-Base Voltage (with emitter µ.a = 500 and collector 

current =-: 0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Collector-Cutoff Current (with collector-to-base volts =- 15 and 

emitter current- = 0) ....................................... . 

TYPICAL OPERATION IN 27-MC RF DRIVER CIRCUIT 
Power Output (with collector supply volts = 12, maximum 

collector ma = 85, and rf power input = 75 mw) .........•• , 

40082 

TRANSISTOR 
Silicon n-p-n type designed spe­

cifically for use as a power ampli­
fier in 27-Mc 5-watt citizens band 
applications. JEDEC No. T0-39 
package; outline 32, Outlines Section. 

30min 

l0max 

lOOmin 

©a 

volts 

µa 

mw 

60 max volts 
2 max volts 

250max ma 

2max watts 
See curve page 80 

--65 to 175 

60min 

2min 

lOmax 

400 min 

'C 

volts 

volts 

µa 

mw 

. &_@ croc 
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MAXIMUM RATINGS 
Collector-to-Emitter Voltage (with reverse bias between base 

and emitter) ....... _ . . . . . . . . . . . . . . . . . . . ...................• 
Emitter-to-Base Voltage (with collector open) ................. . 
Collector Current . . . . . . . . . ..................................• 
Transistor Dissipation: 

At case temperatures up to 25'C ...................•.......... 
At case temperatures above 25'C ............................ . 

Temperature Range: 
Operating (junction) and Storage ..........................•. 

CHARACTERISTICS 
Collector-to-Emitter Voltage (with base-to-emitter volts = -0.5 and collector µa =..c 500) ............................. , 
Emitter-to-Base Voltage (with emitter µ,a = 500 and collector 

current = 0) . . . . . . . . . . . ....................... _ .. . 
Collector-Cutoff Current ( with collector-to-base volts 

= Ui and emitter current = 0) . . . ............. . 

305 

60 max volts 
2.5 max volts 
1.5 max amperes 

5 max watts 
See curve page 80 

-65 to 175 

60min 

2.5min 

l0max 

volt~ 

volts 

TYPICAL OPERATION IN 27-MC RF POWER-AMPLIFIER CIRCUIT 
Power Output (with collector supply volts = 12, maximum 

collector ma = 415, _and rf power mput = 350 mw) ......•••• 

TRANSISTOR 

Silicon n-p-n type used in a wide 
variety of small-signal and medium­
power applications in industrial 
equipment. Th.is type features low 
noise and leakage characteristics, 
high pulse beta, high switching 

31nin watts 

40084 

speeds, and a very low output capacitance. JEDEC No. T0-18 package; 
12, Outlines SectioIL 

outline 

MAXIMUM RATINGS 
Collector-to-Base Voltage .. . . . . ........... "°' ........ . 
Collector-to-Emitter Voltage: 

~lfil ~!~!-t~~:~itter ·resisi:ani:,, -~· ·1·0· ·ohms·::·::::::::::::::: 
Emitter-to-Base Voltage . . . . . . ............................... . 
Collector Current . . . . ........................................• 
Transistor Dissipation: 

At ambient temperatures up to 25"C ....................... . 
At cas• temperatures up to 25'C ........................... . 
At ambient or case temperatures above 25'C ...............• 

Temperature Range: 
Operating (junction) and Storage . . . . . .................... . 

Lead Temperature (for 10 seconds maximum) ................. . 

CHARACTERISTICS 
Collector-to-Base Breakdown Voltage (with collector ma = 0.1) 
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1) .. 
Collector-to-Emitter Sustaining Voltage: 

With base open and pulsed collector ma = 100• ... _ ..... 
With external base-to-emitter resistance = 10 ohms and 

pulsed collector ma == 100* ..............................•. 
Collector-to-Emitter Saturation Voltage (with pulsed collector 

ma = 150• and base ma = 15) ............................. . 
Base-to-Emitter Saturation Voltage (with pulsed collector ma 

= 150* and base ma = 15) .................................• 
Collector-Cutoff Current ( with collect-0r-to-base volts = 30 

and emitter current cc: O) ..................................•• 
Emitter-Cutoff Current (with emitter-to-base volts = 4 and 

collector current = 0) .....................................•• 
Thermal Resistance: 

Jl1nction-to-case ........................................ , .... ~ 
Junction-to-ambient .......................................•.• 

In Common-Base Circuit 

Emitter-to-Base Capacitance (with emitter-to-base volt = 0.5 
and collector current = 0) .................................• 

Collector-to-Base Capacitance (with collector-to-base volts 
= 10 and emitter current = ll) ............................•• 

60max volts 

40 max volts 
50 max volts 

5 max volts 
1 max ampere 

0.5max watt 
1.8 max watts 

See curve page 80 

~5 to200 'C 
225max ~c 

60min volts; 
5min volts 

40min volts 

50min volts 

l.4max volts 

1.7 max volts 

0.25max µ,a 

0.25 max µ.a 

97 max 'C/watt 
350 max 'C/watt 

BO max 

15max 

pf­

pf 
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In Common-Emitter Cirwit 

DC Forward Current-Transfer Ratio (with collector-to-emitter 
volts = 10 and pulsed collector ma ~ 150*) 50 to 250 

Small-Si~al Forward-Current-Transfer Ratio (with collector-
to-emitter volts = 10, collector ma = 50, and frequency 

'-' 20 Mc) . . . . . . . . . . . .. .. ... . . . . . . . . . . . . . . . . . . .. . .. . . . ... 5mln 
Noise Figure (with collecior-to-emitter volts = 10, collector 

ma = 0.3, generator resistance ccc 500 ohms, circuit bandwidth 
-= 15 kilocycles, and input frequency = 1 kilocycle) 8 max db 

• Pulse duration = 300 µ,aec; duty factor = 0.018. 

40108 

SILICON RECTIFIER 
Hermetically scaled IO-ampere 

type for use at peak reverse voltages 
up to 50 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con-
verters and battery chargers; power 

© 
supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and electro­
plating equipment; de-blocking service; magnetic amplifiers; and a wide variety 
of other industrial power-control applications. JEDEC No. DO-4 package; out­
line 2, Outlines Section. 

MAXIMUM RATINGS 
For power-supply frequency of 60 cps, single­
phase operation, with resistive or inductive !oad 

Peak Reverse Voltage ......................................... . 
DC Blocking Voltage ....................................... . 
Average Forward Current (at case temperature of 150°C) ... . 
Peak Recurrent Current . . . . . . . . . . . . . . . . . . . . . . . ............ , 
Peak Surge Current (at case temperature of 150°C) ........... . 
IVI.aximum Operating Ternperature ............................ . 

CHARACTERISTICS 
Maximum Reverse Current: 

Static (at case temperature = 25°C) ....................... . 
Dynamic (at case temperature = 150°C) ...................• 

Maximum Forward Voltage Drop (average value) ; .......... . 

40108R 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40108. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 

50 max volts 
50 max volts 
10 max amperes 
40 max amperes 

140 max amperes 
H5max °C 

0.o75 
2.0 

0.60 

© 
ma 
ma 

volt 

Hermetically sealed 10-ampere © 
type for use at peak reverse voltages 

40109 up to 100 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de convert-
ers and battery chargers; power sup- K 

plies for aircraft, marine, and missile equipment; transmitters, rf generators, 
and de-motor power supplies; machine-tool controls; welding and electroplat­
ing equipment; de-blocking service; magnetic amplifiers; and a wide variety 
of other industrial power-control applications. JEDEC No. DO-4 package; out­
line 2, Outlines Section. This type is identical with type 40108 except for the 
following items; 
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MAXIMUM RATINGS 
For power-supply frequency of 60 cps. single­
phase operation, with resistive or inductive ioad 

Peak Reverse Voltage 
DC Blocking Voltage 

© 
© 

SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 40109. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 
Hermetically scaled 10-ampere 

type for use at peak reverse volt­
ages up to 200 volts. This type is 
used in generator-type power sup­
plies in mobile equipment; de-to-de 
converters and battery chargers; 

lO0max 
100 max 

40109R 

40110 

307 

volts 
volts 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For power-supply frequency of 60 cps, single­
phase operation, with resistive or inductive load 

Peak Reverse Voltage 
DC Blocking Voltage 

CHARACTERISTICS 
I\1aximu1n Reverse Current: 

Dynamic (at case ternpcrature == l50°C) ................... . 

SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 40110. JEDF,C No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 

200max 
200 max 

1.5 

401 lOR 

© 
Hermetically scaled 10-ampcrc 

type for use at peak reverse volt-
ages up to 300 volts. Th.is type is 40111 
used in generator-type power sup-
plies in mobile equipment; de-to-de 

K converters and battery chargers; 

volts 
volts 

ma 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 cxeept 
for the following items: 
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MAXIMUM RATINGS 
For poweT-supply jrequency of 60 cps s!ngle­
phase operation, with resistive or induciive load 

Peak Reverse Voltage ..... , .................................•• 
DC Blocking Voltage .........•.....•...••.................•.•• 

CHARACTERISTICS 
Maxirmnn Reverse Current: 

Dynamic (at case temperature = 150°C) ............... . 

40111R 

40112 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40111. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 
Hermetically sealed 10-ampcre 

type for use at peak reverse volt­
ages up to 400 volts. This type is 
used in generator-type power sup­
plies in mobile equipment; de-to-de 
converters and battery chargers; 

300max volts 
300max volts 

1.5 ma 

© 
© 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For poweT-supply frequency of 60 cps, single­
phase operation, with resistive or inductive load 

Peak Reverse Voltage .......................... , .............. . 
DC Blocking Voltage ......... , ............ , ....•••.• , ........ . 

CHARACTERISTICS 
Maximum Reverse Current: 

Dynamic (at case temperature = 150°C) .•..•...••.•••.... 

40112R 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40112. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 

400 max volts 
400 max volts 

1.0 ma 

© 
Hermetically sealed IO-ampere © 

type for use at peak reverse volt-

40113 ages up to 500 volts. This type is 
used in generator-type power sup­
plies in mobile equipment; de-to-de 
converters and battery chargers; K 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
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variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For power-supply fTequency of 60 cps single­
phase operation, with re;'istive or induciive load 

Peak Reverse Voltage ...... . 
DC Blocking Voltage ..... . 

CHARACTERISTICS 
Max:mum Reverse Current: 

Dynamic (at case temperature = 150'C) 

© (§JA 

© 

SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 40113. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 

Hermetically scaled 10-ampcre 
type for use at peak reverse volt­
ages up to 600 volts. This type is 
used in generator-type power sup­
plies in mobile equipment; de-to-de 
converters and battecy chargers; 

500 max volts 
500 max volts 

0.85 ma 

40113R 

40114 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For power-supply frequency of 60 cps single­
phase operation, with resistive or induclive load 

Peak Reverse Voltage ................ , , , ....••.............. 
DC Blocking Voltage ............. ",.,.,. ............. , •.. ,. .. 

CHARACTERISTICS 
Maximum Reverse Current: 

Dynamic (at case temperature == 150°C) .....•.. 

© 
SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 40114. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 

600 max volts 
600 max volts 

0.75 ma 

40114R 

© 
Hermetically sealed 10-ampere 

type for use at peak reverse volt-
ages up to 800 volts. This type is 40115 
used in generator-type power sup-
plies in mobile equipment; de-to-de 

""K converters and battery chargers; 
power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
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electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is iaentical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For power-supply frequency of 60 cps, single­
phase operation, with resistive or inductive l-oad 

Peak Reverse Voltage 
DC Blocking Voltage 

CHARACTERISTICS 
1\taximum Reverse Current: 

Dynamic (at case temperature = 150°C) .................••• 

401 lSR 

40116 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40115. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 
Hermetically sealed 10-ampere 

type for use at peak reverse volt­
ages up to 1000 volts. This type is 
used in generator-type power sup-
plies in mobile equipment; de-to-de 
converters and battery chargers; 

800 max 
800 max 

0.65 

© 
© 

volts 
volts 

ma 

power supplies for aircraft, marine, and missile equipment; transmitters, rf 
generators, and de-motor power supplies; machine-tool controls; welding and 
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-4 pack­
age; outline 2, Outlines Section. This type is identical with type 40108 except 
for the following items: 

MAXIMUM RATINGS 
For power-.~upp!y frequency of 60 cps, single­
phase operation, with resistive or inductive ioad 

Peak Reverse Voltage ......................................... . 
DC Blocking Voltage ........................................ .. 

CHARACTERISTICS 
l\'laximwn Reverse Current: 

Dynamic (at case temperature c-- 150°C) ................ , ••• 

40116R 

40208 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40116. JEDEC No. 
DO-4 package; outline 2, Outlines 
Section. 

SILICON RECTIFIER 
Hermetically sealed 18-ampere 

type for use at peak reverse volts 
up to 50 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con­
verters and battery chargers; power 

1000max 
1000max 

0.50 

© 
© 

volts 
volts 

ma 

supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec-
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troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. D0-5 pack­
age; outline 3, Outlines Section. 

MAXIMUM RATINGS 

~Br~k.1;;: JiN:::: ::::::::::::::::::: ::::: :::: :: : ::: :::: :::: 
Average Forward Current (at case temperature = 150°C) ..... . 
Peak Recurrent Current . . . . . . . . . . . . . . . . . .................... . 
Peak Surge Current (at case temperature = 150'C) ........... . 
Maximum Operating 'l'emperature ...........................•.. 

CHARACTERISTICS 
Maximum Reverse Current: 

Static (at case temperature = 25°C) ....................... . 
Dynamic (at case temperature = 150°C) ................... . 

Maximum Forward Voltage Drop (average value) ........... . 

© 
© 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40208. JEDEC No. 
D0-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 
Hennetically sealed 18-ampere 

type for use at peak reverse volts up 
to 100 volts. This type is us .. '<i in gen­
erator-type power supplies in mo­
bile equipment; de-to-de converters 
and battery chargers; power supplies 

50 max volts 
50 max volts 
18 max amperes 
72 max amperes 

250 max amperes 
175 n1ax °C 

0.10 
3.0 

0.65 

40208R 

40209 

ma 
ma 

volt 

for aircraft, marine, and missile equipment; transmitters, rf generators, and 
de-motor power supplies; machine-tool controls; welding and electroplating 
equipment; de-blocking service; magnetic amplifiers; and a wide variety of 
other industrial power-control applications. JEDEC No. D0-5 package; outline 
3, Outlines Section. This type is identical with type 40208 except for the fol­
lowing items: 

MAXIMUM RATINGS 
Peak Reverse Voltage 
DC Blocking Voltage 

© 
© 

SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 40209. JEDEC No. 
D0-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 
Hermetically sealed 1.8-ampere 

type for use at peak reverse volts 
up to 200 volts. ThL~ type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con­
verters and battery chargers; power 

100 max 
100 max 

40209R 

40210 

volts 
volts 

supplies for aircraft, marine, ru:1d missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec­
troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. D0-5 pack-
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age; outline 3, Outlines Section. This type is identical with type 40208 except 
for the following items: 

MAXIMUM RATINGS 
Peak Reverse Voltage 
DC Blocking Voltage 

CHARACTERISTICS 
Maximum Reverse Current: 

Dynamic (at case temperature = 150°C) 

40210R 

40211 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40210. JEDEC No. 
D0-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 

Hermetically sealed 18-ampere 
type for use at peak reverse volts 
up to 300 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con­
verters and battery chargers; power 

200 max 
200 max 

2.5 

cf) 

volts 
volts 

ma 

supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec­
troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. D0-5 pack­
age; outline 3, Outlines Section. This type is identical with type 40208 except 
for the following items: 

MAXIMUM RATINGS 
Peak Reverse Voltage ...... , .. , , , , .. 
DC Blocking Voltage ... , ................ . 

CHARACTERISTICS 
Maximlllll Reverse Current: 

Dynamic (at case temperature = 150°C) ..... , .. , ..... . 

40211R 

40212 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40211. JEDEC No. 
D0-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 

Hermetically sealed 18-ampere 
type for use at peak reverse volts up 
to 400 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con-
verters and battery chargers; power 

300 max 
300max 

2.5 

cf) 

© 

volts 
volts 

ma 

supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec­
troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other power-control applications. JEDEC No. D0-5 package; outline 
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3, Outlines Section. This type is identical with type 40208 except for the fol­
lowing items: 

MAXIMUM RATINGS 
Peak Reverse Voltage ..... . 
DC Blocking Voltage ..... . 

CHARACTERISTICS 
Maxilnum Reverse Current: 

Dynamic (at case temperature --,- 150°C) ............. . 

© 
© 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40212. JEDEC No. 
DO-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 

Hermetically sealed 18-ampere 
type for use at peak reverse volts 
up to 500 volts. This type is used in 
generator-type power supplies in 
mobile equipment; de-to-de con-
verters and battery chargers; power 

400 max 
400max 

2.0 

40212R 

40213 

volts 
volts 

ma 

supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec­
troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other indus"trial power-control applications. JEDEC No. DO-5 pack­
age; outline 3, Outlines Section. This type is identical with type 40208 except 
for the following items: 

MAXIMUM RATINGS 
Peak Reverse Voltage 
DC Blocking Voltage 

CHARACTERISTICS 
Maximum Reverse Current: 

Dynamic (at case temperature _ 150'C) 

© 
SILICON RECTIFIER 

This type is a reverse-polarity 
version of type 402m. JEDEC No. 
DO-5 package; outline 3, Outlines 
Section. 

SILICON RECTIFIER 

500max 
500 max 

1.75 

40213R 

© 
Hermetically sealed 18-ampere 

type for use at peak reverse volts 
up to 600 volts. This type is used 40214 
in generator-type power supplies in 
mobile equipment; de-to-de convert-

l21K ers and battery chargers; power 

volts 
volts 

ma 

supplies for aircraft, marine, and missile equipment; transmitters, rf genera­
tors, and de-motor power supplies; machine-tool controls; welding and elec­
troplating equipment; de-blocking service; magnetic amplifiers; and a wide 
variety of other industrial power-control applications. JEDEC No. DO-5 pack-
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age; outline 3, Outlines Section. This type is identical with type 40208 except 
for the following items: 

MAXIMUM RATINGS 
Peak Reverse Voltage 
DC Blocking Voltage 

CHARACTERISTICS 
Maximum Reverse Current: 

Dynamic (at case temperature 1so•c> ................... . 

40214R 

SILICON RECTIFIER 
This type is a reverse-polarity 

version of type 40214. JEDEC No. 
D0-5 package; outline 3, Outlines 
Section. 

600max 
600 max 

1.5 

~ 
~ 

volts 
volts 

ma 

SILIC~~:::c~~~~~p~n~~~:~ER 1~~~~evrt•u ~t~~rlr•LI 
used in a wide variety of high-

40216 current pulse applications. This type 
is designed to meet stringent military 
environmental and mechanical speci­
fications. The special high-strength 

A 
(STUD) 

copper alloy stud can withstand an installing torque up to 50 inch-pounds. 
JEDEC No. TO-48 package; outline 19, Outlines Section. 

MAXIMUM RATINGS 
Peak Reverse Voltage: 

Repetitive ................................................... . 
Non-repetitive ....... , ....................................... . 

Peak Forward Blocking Voltage (repetitive) ................. . 
Peak Forward Gate Current ................................... . 
Peak Gate Voltage: 

Forward ........................................ , ............ . 
Reverse ..................................................... . 

Peak Gate Power ........................... , ............. , ... . 
Average Gate Power ......................................... . 
Temperature Range: 

Operating (case) ................................ , .......... . 
Storage ..................................................... . 

CHARACTERISTICS 
Forward Breakover Voltage (at case temperature of 125°C) .. 
DC Gate-Trigger Voltage: 

At case temperature of -40°C ....................... , ..... . 
At case temperature of -65°C ........... , ................. . 
At case temperature of 100°C .................... , ......... . 
At case temperature of 125°C .............................. . 

Instantaneous Blocking Current (at case temperature of 125°C): 
Forward .......................... . 
Reverse ........... , . . . . . . . . . . . ......................... . 

DC Gate-Trigger Current: 
At case temperature of -65°C .......................... . 
At case temperature of 25°C . . . . . . . . . . . . ............... . 
At case temperature of 125°C . . ........................... . 

Holding Current (at case temperature of 125°C) ............. . 
Thermal Resistance (junction-to-case) .......................• 

600 max volts 
720max volts 
600 max volts 

2 max amperes 

lOmax 
5max 
5max 

0.5max 

-65 to 125 
--65 to 150 

600min 

3.5 max 
3.7 max 
0.3min 

0.25min 

lOmax 
lOmax 

volts 
volts 

watts 
watt 

·c 
·c 

volts 

volts 
volts 
volt 
volt 

ma 
ma 

150max ma 
80max ma 
45max ma 
8 ma 
2 max °C/watt 
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SILICON RECTIFIERS 
Hermetically sealed types used 

in power-supply applications at 
peak reverse voltages up to 10,000 
volts. These types consist of series­
connected silicon rectifier cells 
shunted by a voltage-equalizing 

e 
network and molded into a compact, rugged case of insulating material. 
The integral resistance-capacitance network equalizes the reverse voltages 
across the rectifier cells under both steady-state and transient conditions. 
These types are designed to meet stringent environmental and mechanical 
specifications. Outline 29, Outlines Section. 

Common Parameters 

Peak Recurrent Current . . . . • . . . . . . . . • . . . . 5 amperes 
Surge Current* ...................•.•.... 15 amperes 
Maximum Reverse Current: 

Dynamic (for complete cycle and for 
operation at maximum ratings) . . . . . • • • 0.3 ma 

Static (at maximum rated de blocking 
voltage and any temperature within 
the operating temperature range) ....• , 0.6 ma 

Ambient Temperature Range (operating 
and storage) . . . . . . . . . . . . . . . . . . . . . . . . • -65 to 125°C 

CHARACTER-
MAXIMUM RATINGS (Half-wave Rectifier Service) I ISTICS 

For power-supply frequency of 60 cps, single-phase 
operation, with resistive or inductive load Max 

Peak Transient RMS DC Average Forward Shunt 
Reverse Reverse Supply Blocking Forward Voltage Capaci-

RCA Voltage Voltage•• Voltage Voltage Currentt Drop:j: lance 
Type (volts) (volts) (volts) (volts) (ma) (volts) (pf) 

CR101 1200 1440 840 1200 850 1.2 350-600 
CR102 2000 2400 1400 2000 825 2.4 175-320 
CR103 3000 3600 2100 3000 725 3.0 140-250 
CR104 4000 4800 2800 4000 625 4.2 100-175 
CR105 5000 6000 3500 5000 625 4.8 85-160 
CR106 6000 7200 4200 6000 575 6.0 70-125 
CR107 7000 8400 4900 7000 550 7.2 60-105 
CR108 8000 9600 5600 8000 550 7.8 55-100 
CR109 9000 10800 6300 9000 550 9.0 45-90 
CR110 10000 12000 7000 10000 550 9.6 40-80 

• For one-half cycle, sine-wave; for one or more cycles, see Rating Chart I. Super• 
imposed on device operating within maximum voltage, current, and temperature 
ratings; may be repeated after sufficient time has elapsed for the device to return to 
the presurge thermal-equilibrium conditions. 

•• Non-repetitive, for duration of 5 milliseconds maximum. The value given is for am­
bient temperatures from 60 to 125'C; for ambient temperatures up to 60"C, see 
Rating Chart II. 

t For ambient temperatures up to 60'C; for temperatures above 60°C, see Rating 
Chart III. 

t For complete cycle and for operation at maximum ratings. For instantaneous forward­
voltage drop, see Instantaneous Forward Characteristics Curve. 
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RATING CHART :I: 

CRIOI SERIES 
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CR201 
SERIES 

RCA Transistor Manual 

SILICON RECTIFIERS 
Hermetically sealed types used 

in power-supply applications at 
peak reverse voltages up to 12,000 
volts. These types consist of series­
connected, matched silicon rectifier 
cells molded into a compact, rugged 

case of insulating material. The matched cells assure equalization of internal 
voltages under both steady-state and transient conditions. These types are 
designed to meet stringent environmental and mechanical specifications. 
Outline 30, Outlines Section. 

Common Parameters 

Average Forward Current* •............. 300 ma 
Peak Recurrent Current ................. . 
Surge Current** ........................• 

3 amperes 
9 amperes 

Maximum Reverse Current: 
Dynamic (for complete cycle and for 

operation at maximum ratings at 100°C) 0.1 
Static at maximum rated de blocking 

voltage and any temperature within 
the operating range: 
2s·c ............................... 0.01 

1oo·c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 
Ambient Temperature Range (operating 

ma 

ma 
ma 

and storage) . . . . . . . . . . . . . . . . . . . . . . . . . -65 to 125°C 

MAXIMUM RATINGS (Half-wave Rectifier Service) 
I CHARAC-
TERISTICS 

For power-supply frequency of 60 cps, single-phase 
operation, with resistive or inductive toad Max 

Peak Transient RMS DC Forward 
RCA Reverse Reverse Supply Blocking Voltage 
Type Voltage Voltaget Voltage Voltage Dropt 

(volts) (volts) (volts) (volts) (volts) 

CR201 1500 1800 1060 1500 1.8 
CR203 3000 3600 2120 3000 3 
CR204 4500 5400 3180 4500 3.6 
CR206 6000 7200 4240 6000 6 
CR208 8000 9600 5650 8000 6 
CR210 10000 12000 7070 10000 7.2 
CR212 12000 14400 8480 12000 9 

• For ambient temperatures up to 60°C; for temperatures above 60°C, see Rating Chart I 
** For one-half cycle, sine wave; for one or more cycles, see Rating Chart II. Super• 

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

t Non-repetitive, for duration of 5 milliseconds maximum. The value given is for 
ambient temperature from 60 to 125°C; for ambient temperatures up to 60°C, see 
Rating Chart III. 

t For complete cycle and for operation at maximum ratings. For instantaneous forward 
voltage drop, see Instantaneous Forward Characteristics Curve. 
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TYPICAL FORWARD CHARACTERISTICS. 

CR20I SERIES 
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RATING CHART): 

,-CR201 SERIES 
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TYPE OF OPERATION 1 FACTOR 

r DIRECT CURRENT 1.10 -THREE PHASE 0.89 
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CR301 
SERIES 

RCA Transistor Manual 

SILICON RECTIFIERS 
Hermetically sealed fin-mounted 

types used in power-supply appli­
cations at peak reverse voltages up 
to 9600 volts. These types consist 
of series-connected silicon rectifier 
cells shunted by a voltage-equaliz­

~ 
\31 

ing network. The integral resistance-capacitance network equalizes the re­
verse voltages across the rectifier cells under both steady-state and transient 
conditions. These types are designed to meet stringent environmental and 
mechanical specifications. For instantaneous forward voltage drop for these 
types, see Instantaneous Forward Characteristics Curve. Outline 47, Outlines 
Section. 

RCA 
Type 

CR301 
CR302 
CR303 
CR304 
CR305 
CR306 
CR307 
CR311 
CR312 
CR313 
CR314 
CR315 
CR316 
CR317 
CR321 
CR322 
CR323 
CR324 
CR325 
CR331 

Common Parameters 

Maximum Reverse Current: 
Dynamic (for complete cycle and for 

operation at maximum ratings) ..... . 
Static (at maximum rated de block­

ing voltage and any temperature 
within the operating temperature 
range) ............................ . 

Shunt Capacitance .....................• 
Ambient Temperature Range (operat-

ing and storage) .................... . 

1.5 ma 

2.0 ma 
0.01 µ,f 

-55 to 125°C 

MAXIMUM RATINGS (Half-wave Rectifier Service) 

for p-0wer-supply frequency of 60 cps, single-phase operation, with resistive or inductive load 
Peak Transient DC Average RMS 

Nil. Reverse Reverse RMS Blocking Forward Forwanl Surge 
of Voltage Voltage• Voltage Voltage Current0 Current Currentt 

Cells (volts) (volts) (volts) (volts) (amperes) (amperes) (amperes) 

4 2400 2880 1695 2400 5 7.8 250 
6 3600 4320 2545 3600 5 7.8 250 
8 4800 5760 3395 4800 5 7.8 250 

10 6000 7200 4240 6000 5 7.8 250 
12 7200 8640 5090 7200 5 7.8 250 
14 8400 10080 5935 8400 5 7.8 250 
16 9600 11520 6785 9600 5 7.8 250 
4 2400 2880 1695 2400 9 14 250 
6 3600 4320 2545 3600 9 14 250 
8 4800 5760 3395 4800 9 14 250 

10 6000 7200 4240 6000 9 14 250 
12 7200 8640 5090 7200 9 14 250 
14 8400 10080 5935 8400 9 14 250 
16 9600 11520 6785 9600 9 14 250 
4 2400 2880 1695 2400 12 18.8 400 
6 3600 4320 2545 3600 12 18.8 400 
8 4800 5760 3395 4800 12 18.8 400 

10 6000 7200 4240 6000 12 18.8 400 
12 7200 8640 5090 7200 12 18.8 400 
4 2400 2880 1695 2400 17 26.5 400 
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Peak Transient DC Average RMS 
RCA No. Reverse Reverse RMS Blocking Forward Forward Surge 
Type at Voltage Voltage• Voltage Voltage Current•• Current Currentt 

Cells (volts) (volts) (volts) (volts) (amperes) (amperes) (amperes) 

CR332 6 3600 4320 2545 3600 17 26.5 400 
CR333 8 4800 5760 3395 4800 17 26.5 400 
CR334 10 6000 7200 4240 6000 17 26.5 400 
CR335 12 7200 8640 5090 7200 17 26.5 400 
CR341 4 2400 2880 1695 3600 23 36 850 
CR342 6 3600 4320 2545 4800 23 36 850 
CR343 8 4800 5760 3395 6000 23 36 850 
CR344 10 6000 7200 4240 2400 23 36 850 
CRJ51 4 2400 2880 1695 3600 35 55 850 
CR352 6 3600 4320 2545 4800 35 55 850 
CR353 8 4800 5760 3395 6000 35 55 850 
CRJ54 10 6000 7200 4240 2400 35 55 850 

• Non-repetitive, for duration of 5 milliseconds maximum. The value given is for 
ambient temperatures from 50 to 125°C; for ambient temperatures up to 50°C, see 
Rating Chart I on page 322. 

° For ambient temperatures up to 50°C; for temperatures above 50°C, see Rating 
Chart II on page 322. 

t For one-half cycle, sine-wave; for one or more cycles, see Rating Chart III. Super­
imf?Osed on device operating within maximum voltage, current, and temperature 
ratmgs; may be repeated after sufficient time has elapsed for the device to return to 
the presurge thermal-equilibrium conditions. 
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IMTING CHART :r 
CR301 SERIES 
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RCA Transistor Manual 

RATING CHART Jr 
CR301 SERIES 
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LIST OF DISCONTINUED TRANSISTORS 
(Shown for reference only; see page 81 for symbol identification.) 

I CHARACTER-
MAXIMUM RATINGS ISTICS Maximum 

Operating 
Terminal- Tempera-

RCA Correction Out- Vea YEa lo PT I Min. 1ca ture Can be replaced 
Type Diagram• line (volts) (volts) {amperes) (watts) hFE (µa) cc 0 J by RCA type 

2N105 1 - -25 - -0.015 0.035 55 -5 55 2N408 
2N206 1 4 -30 - -0.050 0.075 33 -10 85 2N408 
2N247 2 7 -35 - -0.010 0.080 60 -10 71 2N412 
2N269 1 4 -25 -12 -0.100 0.120 24 ---5 85 2N404 
2N301 3 5 -40 -10 -3 11 70 -100 91 2N2869/2N301 
2N301A 3 5 -60 -10 -3 11 70 -100 91 2N2870/2N301A 
2N331 1 9 -30 -12- -0.200 0.200 50 -16 71 2N1638 
2N356 4 - 20 20 0.5 0.100 30 5 85 2N647 
2N357 4 - 20 20 0.5 0.100 30 5 85 2N647 
2N358 4 - 20 20 0.5 0.100 30 5 85 2N647 
2N373 2 7 -25 -0.5 -0.010 0.080 60 -8 71 2N1638 
2N374 2 7 -25 -0.5 -0.010 0.080 60 -8 71 2N1631 
2N456 3 26 -40 -20 -5 50 52 - 95 2N2869 
2N457 3 26 -60 -20 -5 50 52 - 95 2N2869 
2N497 5 6 60 8 - 4 12 10 200 -

2N544 2 7 -18 -1 -0.010 0.080 60 -4 71 2Nl638 
2N561 3 26 -80 -60 -10 50 75 - 100 2N2869 
2N578 1 9 -20 -12 -0.400 0.120 10 -5 71 2N412 
2N579 1 9 -20 -12 -0.400 0.120 20 -5 71 2N412 
2N580 1 9 -20 -12 -0.400 0.120 30 -5 71 2N412 
2N583 1 4 -18 -10 -J.100 0.120 20 -10 85 2N412 
2N584 1 4 -25 -12 -0.100 0.120 40 -5 85 2N408 
2N640 2 7 -34 -1 -0.010 0.080 50 -5 71 2N1637 
2N641 2 7 -34 -1 -0.010 0.080 50 -7 71 2N1638 
2N642 2 7 -34 -1 -0.010 0.080 50 -7 71 2N1639 
2N643 1 9 -30 -2 -0.100 0.120 20 -10 71 ZN705 
2N644 1 9 -30 -2 -0.100 0.100 20 -10 71 2N705 
2N645 1 9 -30 -2 -0.100 0.120 20 -10 71 2N705 
2N656 5 6 60 8 - 4 30 10 200 -
2N696 5 6 60 5 -0.500 2 20 1 175 -
2N794 6 12 -13 -1 -0.100 0.150 30 -3 85 2Nl300 
2N795 6 12 -13 -4 -0.100 0.150 30 -3 85 2N1301 
2N796 6 12 -13 -4 -D.100 0.150 50 -3 85 2N1683 
2N1014 3 26 -100 -60 -10 50 75 - 100 2N2869 
2N1213 6 6 -25 -1 -0-:-100 0.075 - -3 85 -
2N1214 9 6 -25 -1 -0.100 0.075 - -3 85 -
2N1215 9 6 -25 -1 -0.100 0.075 - -3 85 -
2N1216 9 6 -25 -1 -0.100 0075 - -3 85 -

2N1425 2 7 -24 ___:;i_5 -0.010 0.080 50 -12 71 2N1638 
2N1426 2 7 -24 -0.5 -0.010 0.080 130 -12 71 2Nl638 
2N1450 1 9 -30 -1 -0.100 0.120 20 -10 85 2N217 
2N1633 7 15 -34 -0.5 -0.010 0 080 75 -16 85 2Nl638 
2N1634 1 4 -34 -0.5 -0.010 0.080 75 -16 85 2N1638 
2N1635 7 15 -34 -0.5 ___:;i_QlO 0.080 75 -16 85 2Nl638 
2N1636 1 4 -34 -0.5 -0.010 0.080 75 -16 85 2N1638 
2N2873 10 34 -35 -0.3 -0.010 0.115 40 12 100 -
3746 8 16 -34 -0.5 -0.20 0.080 - -16 85 -

• See page 322. 
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TUNNEL DIODES 

I 
Electrical Characteristics 

(at 25°C Ambient Temperature) 
Min Max 

Peak Max Peak-to- Min Mal Series 
Farward Valley Valley- Peak Valley Forwar• Capaci- Resis- Rise Time 

RCA Current Current Current Voltage Valtage Voltaee tanee• tance (psec) 
Type (ma) (ma) Ratio (mv) (IIIV) (IIIV) (pf) (OhlllS) max. typ. 

1N3128 4.75-5.25 0.6 8:1 40-80 280 445-530 15 3 5000 1000 
1N3129 19-21 2.4 8:1 50-100 300 474-575 20 2.5 2000 300 
1N3138 47.5-52.5 6 8:1 70-120 350 520-620 25 1.5 500 160 
1 N3847 4.5-5.5 0.75 6:1 - - 430-590 25 3 - 900 
1 N3848 9-11 1.5 6:1 - - 440-600 25 2.5 - 1800 

1 N3849 18-22 3 6:1 - - 460620 30 2 - 600 
1N3851 45-55 7.5 6:1 - - 530-640 40 1.5 - 350 
1 N3851 90-110 15 8:1 - - 540-650 40 1 - 125 
1 N3852 4.75-5.25 0.6 8:1 50-90 330 490-560 15 3 1200 
1N3853 9.5-10.5 1.2 8:1 55-95 350 510-580 15 2.5 600 

1N3854 19-21 2.4 8:1 65-105 365 530-600 20 2 400 
1 N3855 47.5-52.5 6 8:1 80-130 380 550-620 25 1.5 200 
1N3156 95-105 12 8:1 90-140 390 560-630 25 1 75 
1 N3857 4.75-5.25 0.6 8:1 50-90 330 490-560 8 3 600 
1N3858 9.5-10.5 1.2 8:1 55-95 350 510-580 8 2.5 300 

1N3859 19-21 2.4 8:1 65-105 365 530-600 150 
1N3B66 47.5-52.5 6 8:1 80-130 380 550620 200 
40058 47.5-52.5 12:l -200 500 1050- 20·· 3 500 333 
40059 45-55 10:l -200 450 1080- 40** 2.5 1000 667 
40060 19-21 11:1 -180 500 1000- 15** 8 1000 600 

40061 18-22 9:1 -180 450 900- 30** 5 2000 1250 
40062 9.5-10.5 10:l -180 500 1000- 10** 9 1250 1000 
40063 9-11 9:1 -180 450 900- 25•• 5 3000 2000 
40064 4.75-525 10:1 -170 500 950- 8** Jg 2000 1250 
40065 4.5-5.5 8:1 -170 420 900- 20·· 12 6000 3000 

40076 180-220 15:1 240 typ 600 typ 25** 0.9 
400TT 0.9-1.1 0.15 6:1 60 typ 335 typ -550 5** 4 
40178 0.9-1.1 0.18 5:1 60 typ 330 typ 400-550 10** 6 

* Includes case capacitance of 0.8 pf. 
•• Actual recorded capacitance readings are provided with this type. This value minus 0.8 pf determines 

the junction capacitance. 



Technical Data 325 

TUNNEL DIODES 

Maximum Ratings 
(at 25'C Ambient Temperature) 

Ambient-
DC Current Temperature ('C) Lead 

(ma) Dissipation :j: Range Temperature ('CJ 
Forward Reverse 1 (mw) Operating Storage (3 seconds maximum) 

40 70 20 -65 to 150 -65 to 175 
55 85 30 -65 to 150 -65 to 175 
70 100 40 -65 to 150 -65 to 175 
10 15 5 -35 to 100 
18 25 15 -35 to 100 

35 50 20 -35 to 100 
85 125 50 -35 to 100 

170 250 100 -35 to 100 
10 15 5 -35 to 100 
18 25 10 -35 to 100 

35 50 20 -35 to 100 
85 125 50 -35 to 100 

170 250 100 -35 to 100 
10 15 5 -35 to 100 
18 25 10 -35 to 100 

35 50 20 -35 to 100 
85 125 50 -35 to 100 

0.5ma/ pft 250 - -30 to 85 
0.5ma/ pft 250 - -30 to 85 
0.5ma /pft 100 - -30 to 85 

0.5ma /pft 100 - -30 to 85 
0.5ma/ pft 50 - -30 to 85 
0.Sma/ pft 50 - -30 to 85 
0.5ma /pft 25 - -30 to 85 
0.5ma/pft 25 - -30 to 85 

0.5ma /pft 400 - -30 to 85 
l.6t 2.5 - -30 to 85 
l.6t 2.5 - -30to85 

t Above 25'C, derate linearly to valley current at 75'C. 
:i: Above 25'C, derate linearly to O mw at lOO'C. 

175 
175 
175 
175 
175 

175 
175 
175 
175 
175 

175 
175 
175 
175 
175 

175 
175 
-
-
-

-
-
-
-
-

-
-
-

out- RCA 
Material line Type 

Ge 36 1N3128 
Ge 36 1N3129 
Ge 36 1 N3130 
Ge 36 1 N3847 
Ge 36 1N3848 

Ge 36 1N3849 
Ge 36 1N3850 
Ge 36 1N3351 
Ge 36 1N3852 
Ge 36 1N3853 

Ge 36 1 N3854 
Ge 36 1 N3855 
Ge 36 Hl3856 
Ge 36 11!3857 
Ge 36 1N3858 

Ge 36 1 N3859 
Ge 36 1 N3860 

GaAs 38 40058 
GaAs 38 40059 
GaAs 38 40060 

GaAs 38 40061 
GaAs 38 40062 
GaAs 38 40063 
GaAs 38 40064 
GaAs 38 40065 

GaAs 39 40076 
Ge 38 40077 
Ge 38 40078 
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TUNNEL RECTIFIERS 

Electrical Characteristics 
(at 25°C Ambient Temperature) 

Min Forward Max Reverse Max Reverse Max 
Peak Voltage Voltage Voltage Capa-

RCA Out• Current at 1 ma at 10 ma at 3D ma citance 
Type Material line (ma) (mv) (mv) (mv) (pf) 

1N3861 Ge 37 0.1-1 400 170 6* 

1 N3862 Ge 37 0.1-1 420 150 300 4* 

1N3863 Ge 37 0.1-0.5 435 150 300 4* 

40054 GaAs 38 950 300 6** 

40055 GaAs 38 0.5 950 350 6** 

40056 GaAs 38 950 225 6** 

40057 GaAs 38 0.5 950 275 6** 

• Includes case capacitance of 0.4 pf. 
•• Includes case capacitance of 0.8 pf. 

HIGH-CURRENT TUNNEL DIODES 

Electrical Characteristics (at 25°C Ambient Temperature) 
Min 

Peak-to Max Min Min Typ Typ Typ Typ 
Peak Valley- Peak Valley Forward Capaci• Series Rise Junction 

RCA Out- Current Current Voltage Voltage Voltage tance Resistance Time Resistance 
Type Material line (ma) Ratio (mv) (mv) (mv) (ufd) (ohms) (nsec) (ohms) 

40066 Ge 2 0.9-1.1 8:1 125 300 490 0.002 0.055 1 0.12 

40067 Ge 2 4.5-5.5 8:1 130 300 490 0.016 0.014 1.5 0.024 

40068 Ge 3 9.0-11.0 8:1 130 300 490 0.045 0.007 2 0.012 

40069 Ge 3 18-22 8:1 130 300 490 0.090 0.0035 2 0.006 

40070 Ge 40 90-110 8:1 130 300 430 0.5 0.0006 2 0.0012 

40079 GaAs 40 180-220 10:l 180 550 - 1.25 0.0002 4 0.001 
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TUNNEL RECTIFIERS 

Maximum Ratings (at 25°C Ambient Temperature) 

DC Current 
(ma) 

Forwanl Reverse 

10 30 

10 30 

10 30 
0.5rna/pf 15 
0.5rna/pf 15 

0.5rna/pf 15 
0.5rna/pf 15 

Lead 
Ambient-Temperature (°C) Temperature 

Dissipation :i: Range (3 seconds 
(mw) Operating and Storage maximum) 

10 -35 to 100 175 

10 -35 to 100 175 

10 -35 to 100 175 

-35 to 85 

-35 to 85 

-35 to 85 

-35 to 85 

:I: Above 25°C. derate linearly to O rnw at 100°C. 

RCA 
Type 

1N3861 
1N3862 
1N3863 

40054 
40055 
40056 
40057 

HIGH-CURRENT TUNNEL DIODES 

Maximum Ratings (at 25°C Ambient Temperature) 

Ambient-Temperature (°C) 
Dinipation t Range 

(watts) Operating and Storage 

0.45 -55 to 85 

1.7 -55 to 85 

3.5 -55 to 85 

7.0 -55 to 85 

30.0 -55 to 85 

50;0 -55 to 85 

t Above 25°C, derate linearly to O watt at 85°C. 

RCA 
Type 

40066 
40067 
40068 
40069 
40070 
40079 
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VARACTOR DIODES 
(Vl000 to V7000 Series) 

Silicon and gallium arsenide types used in a wide 
variety of industrial circuits such as frequency mul­
tipliers, reactance tuners, rf limiters, parametric 
amplifiers, rf switches, and rf modulators. These 
types offer cutoff frequencies to 300 gigacycles and 
breakdown voltages to 200 volts. 

6-VOLT GALLIUM ARSENIDE PARAMETRIC AMPLIFIER TYPES 
Minimum Breakdown Voltage at reverse /La = 10 .. 6 volts 
Maximum Dissipation at case temperature = 25°C .. 150* mw 
Storage and Operating Temperature Range ........ -269 to 150 oc 
Case Inductance (typical) • • • o •••• • oo •• • o o o o o o o • 0 I 0.35 nh 
Case Capacitance (typical) ....................... 0.35 pf 

Pill Package (outline 41) 

Cutoff I Junction Capacitance·t-Pf 
Frequency .. 

(Ge) 1.15-0.3 0.15-0.25 0.2-0.4 1.3-0.6 1.15-0.2 0.2-0.3 0.3-0.4 0.4-0.6 

125 V1000 V1001 V10D2 V1003 V1004 V1005 V1006 
150 V1010 V1011 V1012 V1013 V1014 V1015 V1016 
175 V1020 V1021 V1022 V1023 V1024 V1025 V1026 
200 vmo V1031 V1033 V1034 V1035 
225 V1040 V1043 V1044 
250 V'I050 V'I053 V1054 
300 V1060 

Prong Package (outline 42) 

Cutoff I Junction Capacitancet-Pf Frequency** 
(Ge) 

1.15-0.3 0.15-0.25 0.2-0.4 0.3-0.6 0.15-0.2 0.2-0.3 0.3-0.4 0.4-0.6 

125 V2000 V2001 V2002 V2003 V2004 V2005 V2005 
150 V2010 V2011 V2012 V2013 V2014 V2015 V2016 
175 V2020 V2021 V2022 V2023 V2024 V2025 V2026 
200 V2030 V2031 V2033 V2034 V2035 
225 V2040 V2043 V2D44 
250 V2050 V2053 V2054 
300 V2060 

• Derate linearly to zero at maximum rated temperature. 

•• Calculated from Q measured at reverse volts = -6 at 10 gigacycles. Cutoff frequency = 
1 = Qf where R, is the series resistance, CJ is the junction capacitance, and 

2rr R, Ci 
Q is the quality factor at frequency f. 

t Measured at reverse volts = -6, frequency = 1 Mc. Junction capacitance = Co 

( 1 -+) -n where Co is the capacitance at zero bias, V is the bias voltage, ¢ is ap­

proximately 1.1 volts, and n is typically 0.4. 
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30-VOLT GALLIUM ARSENIDE POWER VARACTORS 
(Outline 42) 

Minimum Breakdown Voltage at reverse current 

329 

= 10 µ.a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 30 volts 
Maximum Dissipation* at case temperature = 25°C: 

For types having Ci = 0.2 to 0.4 pf • • . • • • . . . . . • 300 mw 
For types having Ci = 0.4 to 0.8 pf . . . . . . . . . . . • 400 mw 
For types having Ci = 0.8 to 1.2 pf . . . . • . . . . . . . 500 mw 

Storage and Operating Temperature Range .....••. -196 to 150 'C 
Case Inductance (typical) . . . • . . . . . . . . . . . . . . . . . . • • 0.35 nh 
Case Capacitance (typical) . . . . . . . . . . . . . . . . . . . . . . . 0.35 pf 

Cutdf 
Frequency .. Junction Capacilancet-pf 

(Ge) 
Mira Ty~ D.2-0.8 0.4-1.2 0.4-1.1 0.2-0.4 0.4-0.8 0.8-1.2 (VR=--6V) (VR= -30v) 

w 35 V3000 V3001 - V3002 V3003 V3004 
4~ 65 V3010 V3011 - V3012 V3013 V3014 
60 100 V3020 V3021 - V3022 V3023 V3024 
60 135 V3030 - V3031 V3032 V3033 -

1DO nm V3040 - - V3042 V3043 -
120 200 V3050 - - V3052 V3053 -

45-VOLT GALLIUM ARSENIDE POWER VARACTORS 
(Outline 42) 

Minimum Breakdown Voltage at reverse current 

0.8-1.1 

-
-
-

V3034 
-
-

= 10 µ.a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 45 volts 
Maximum Dissipation* at case temperature = 25°C: 

For types having CJ = 0.2 to 0.4 pf . . . • • • . . . . . . 300 mw 
For types having Ci = 0.4 to 0.8 pf . . . . . . . . . . . • 400 mw 
For types having CJ = 0.8 to 1.2 pf . . . . . . . . . . . . 600 mw 

Storage and Operating Temperature Range ....•. -196 to 150 'C 
Case Inductance (typical) . . . . . . . . • . . . . . . • • . . • • . . • 0.35 nh 
Case Capacitance (typical). • . . . • . . . . . . . . . . . • . . . . • 0.35 pf 

Cutoff --1 
Frequency•• Junction Capacitancet-pf 

(Ge) 
Min Ty~ 0.2-0.8 1.4-1.2 0.4-1.1 0.2-1.4 0.4-0.8 0.8-1.2 0.8-1.1 (VR=--6v) (VR=-45V) 

20 40 V3100 V31D1 - V3102 V3103 V3104 -
40 i75 V3110 V3111 - V3112 V3113 V3114 -
60 115 Y3120 V3121 - V3122 V3123 V3124 -
80 155 V3130 - V3131 V3132 V3133 - V3134 

100 19G V3140 - - V3142 V3143 - -

* Derate linearly to zero at maximum rated temperature. 

•• Calculated from Q measured at reverse volts= -6 at 10 gigacycles. Cutoff frequency = 
2,r ~. Ci = Qf where Rs is the series resistance, Ci is the junction capacitance, and Q is 
the quality factor at frequency f. 

t Measured at reverse volts = -6, frequency = 1 Mc. Junction capacitance = Co 

{ 1 -+) -n where Co is the capacitance at zero bias, V is the bias voltage, </> is ap­

nroximatelv 1 volt. and n is tvoicallv 0.35. 
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60-VOLT SILICON MICROWAVE POWER VARACTORS 
(Outline 44) 

Minimum Breakdown Voltage at reverse µ,a = 10 .• 
Maximum Dissipation at case temperature = 25'C .. 
Storage and Operating Temperature Range ....... . 
Case Capacitance (typical) ...................... . 

Cutoff Junction Capacitancet-pf 
Frequency .. 

(Ge) 1.6·1.2 1.2-1.1 

41 V7000 V70D1 
60 V701D V71111 

60 
2.5* 

-65 to 175 
0.6 

1.8-2.5 

V7102 
V7B12 

75-VOLT SILICON MICROWAVE POWER VARACTORS 
(Outline 44) 

Minimum Breakdown Voltage at reverse µ,a = 10 .• 
Maximum Dissipation at case temperature = 25'C .• 
Storage and Operating Temperature Range ....... . 
Case Capacitance (typical) .•......••............• 

Cutoff Junction Capacitancet-pf 
Frequency•• 

(Ge) 0.&·1.2 1.2-U 

35 V7100 V7101 
58 V7110 V7111 

75 
2.5* 

-65 to 175 
0.6 

1.8-2.5 

V7102 
V7112 

90-VOLT SILICON MICROWAVE POWER VARACTORS 
(Outline 44) 

Minimum Breakdown Voltage at reverse µ,a = 10 •• 
Maximum Dissipation at case temperature = 25'C .. 
Storage and Operating Temperature Range ....... . 
Case Capacitance (typical) ...........•.........•• 

Cutoff 
Frequency** 

(Ge) 

30 

u-1.2 

V7200 

Junction Capacitancet-Pf 

1.2-1.8 

V7281 

* Derate linearly to zero at maximum rated temperature. 

90 
2.5* 

-65 to 175 
0.6 

1.8-2.5 

V7202 

volts 
watts oc 

pf 

volts 
watts 

'C 
pf 

volts 
watts 

·c 
pf 

• • Cutoff frequency = ~ C where R, is the series resistance at reverse volts = 
27T 8 j 

-6 at 2 gigacycles and CJ is the junction capacitance at the same voltage. 

t Measured at reverse volts = -6, frequency = 1 Mc. Junction capacitance = Co 

{ 1 - : ) -n where Co is the capacitance at zero bias, V is the bias voltage, </> is ap­

proximately 0.6 volt, and n is typically 0.35. 
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125- TO 200-VOLT SILICON UHF POWER VARACTORS 
(Outline 44) 

Maximum Dissipation at case temperature = 25°C . . 7.5* 
Storage and Operating Temperature Range ........ -65 to 175 
Case Capacitance (typical) . . . . . . . . . . . . . . . . . . . . . . • 0.6 

125-VOLT TYPES** 

Cutoff Junction Capacitance*-Pf 
Frnquencyt 

(Ge) 1-3 2-5 2-4 1-2 2-3 3-5 

30 V6000 V6001 - V6002 V6003 V6004 
50 V6010 V6011 - V6012 V6013 V6014 

-

watts oc 
pf 

3-4 

-
-

I 

I 
70 V6020 V6021 V6022 V6023 V6024 - I 

150-VOLT TYPES** 
30 V6100 - V6101 V6102 V6103 - V6104 
50 V6110 - V6111 V6112 V6113 - V6114 
10 V6120 - V6121 V6122 V6123 - V6124 

175-VOL T TYPES** 
30 V6200 - V6201 V6202 V6203 - V6204 
50 V6210 - V6211 V6212 V6213 - V6214 
71 V6220 - V6221 V6222 V6223 - V6224 

200-VOL T TYPES** 
30 V6300 - V6301 V6302 V6303 - V6304 
50 V6310 - V6311 V6312 V6313 - V6314 
71 V6320 - V6321 V6322 V6323 - V6324 

125- TO 200-VOLT SILICON VHF POWER VARACTORS 
(Outline 43) 

Maximum Dissipation at case temperature = 25'C . . 12* watts oc Storage and Operating Temperature Range . . . . . . . . -65 to 175 
Case Capacitance (typical) . . . . . . . . . . . . . . . . . . . . . . . 1 

Cutoff Breakdown Junction Capacitance*-Pf 
Frequencyt Voltage** 

(Ge) (volts) 4-8 4-9 

20 125 
20 158 V5100 
28 175 V5200 
20 200 V5300 

• Derate linearly to zero at maximum rated temperature. 
•• Minimum breakdown voltage measured at reverse current = 10 µa. 

pf 

4-10 

V5000 

t Cutoff frequency = 
2

1T ~. Ci where Rs is the series resistance at the specified 

minimum breakdown voltage (measured at 2 gigacycles) and Ci is the junction capaci­
tance measured at 1 Mc at the same voltage. 
; Measured at minimum breakdown voltage, frequency = 1 Mc. Junction capacitance 

= Co ( 1 - ~ ) -n where Co is the capacitance at zero bias, V is the bias voltage, ¢ is 

approximately 0.6 volt, and n is typically 0.4. 

I 
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CR301 5-1/4 CR312 7 CR323 11-7 /8 CR341 7-11/16 
CR302 7 CR313 8-3/4 CR324 14-1/4 CR342 10-1/4 
CR303 8-3/4 CR314 10-1/2 CR325 16-5/8 CR343 12-13/16 
CR304 10-1/2 CR315 12-1/4 CR331 7-1/8 CR344 15-3/8 
CR305 12-1/4 CR316 14 CR332 9-1/2 CR351 7-11/1€ 
CR306 14 CR317 15-3/4 CR333 11-7 /8 CR352 10-1/4 
CR307 15-3/4 CR321 7-1/8 CR334 14-1/4 CR353 12-13/16 
CR311 5-1/4 CR322 9-1/2 CR335 16-5/8 CR354 15-3/8 
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Circuits 

THE CIRCUITS in this section illus­
trate some of the more important 

applications of RCA semiconductor 
devices; they arc not necessarily ex­
amples of commercial practice. These 
circuits have been conservatively de­
signed and arc capable of excellent 
performance. Electrical specifications 
are given for circuit components to 
assist those interested in home con­
struction. I ,ayouts and mechanical de­
tails arc omitted because they vary 
widely with the requirements of in­
dividual set builders and with the 
sizes and shapes of the components 
employed. 

Performance of these circuits de­
pends as much on the quality of the 
components selected and the care em­
ployed in layout and construction as 
on the circuits themselves. Good sig­
nal reproduction from receivers and 
amplifiers requires the use of good­
quality speakers, transformers, chokes 
and input sources (microphones, pho­
nograph pickups, etc.). 

Coils for the receiver circuits may 
be purchased at local parts dealers 
by specifying the characteristics re­
quired: for rf coils, the circuit posi­
tion (antenna or interstage), tuning 

range desired, and tuning capaci­
tances employed; for if coils or trans­
formers, the intermediate frequency, 
circuit position (1st if, 2nd if, etc.), 
and, in some cases, the associated 
transistor types; for oscillator coils, 
the receiver tuning range, intermedi­
ate frequency, type of converter tran­
sistor, and type of winding ( tapped 
or transformer-coupled). 

The voltage ratings specified for 
capacitors are the minimum de work­
ing voltages required. Paper, mica, 
or ceramic capacitors having higher 
voltage ratings than those specified 
may be used except insofar as the 
physical sizes of such capacitors may 
affect equipment layout. However, if 
electrolytic capacitors having substan­
tially higher voltage ratings than 
those specified arc used, they may 
not "form" completely at the operat­
ing voltage, with the result that the 
effective capacitances of such units 
may be below their rated value. The 
wattage ratings specified for resistors 
assume methods of construction that 
provide adequate ventilation; com­
pact installations having poor ventila­
tion may require resistors of higher 
wattage ratings. 
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11-1 3-VOLT PORTABLE RADIO RECEIVER 

I 
I 

I 
I 

L1A 

L-- +3V_ t-----+---+-__..._______.__-~-~-+-r-.-~IJ 
R17 St 

C1 = trimmer, 3 to 15 pf 
C,, C, = ganged tuning 

capacitor, C2 = 9.5 to 141 
pf, C, = 7.2 to 109 pf 

Cs, C, = 0.02 µf, ceramic 
C, = 0.005 µf, ceramic 
C1 = trimmer, 3 to 20 pf 
Cs, C12, C11, C1s = 0.05 µf, 

ceramic 
C, = 128 pf (part of T2) 
C10 = 2 µf, electrolytic, 3 v. 
C11 = 10 µf, electrolytic, 

3 v. 
C1s, C20 = 100 µf, electro-

lytic, 3 v. 
C1, = 125 pf (part of Ts) 
C1• = 0.005 µf, ceramic 
Cm = 125 pf (part of T,) 
CR1 = 1N295 
L1 = oscillator coil; wound 

from No. 3/44 Litz wire 
on coil form suitable for 
a No. 10-32 slug; L1A, 19 
turns; L1B, 155 turns, 
tapped at 8 turns from 
ground end, tunes with 
100 pf at 990 kilocycles 

R1, R, = 10000 ohms, 
0.5 watt 

R2 = 3900 ohms, 0.5 watt 

R,, R16 = 1500 ohms, 
0.5 watt 

R, = volume-control po­
tentiometer, 5000 ohms, 
audio taper (part of as­
sembly with ON-OFF 
switch Si) 

R, = 470 ohms, 0.5 watt 
R. = 6800 ohms, 0.5 watt 
R1 = 39000 ohms, 0.5 watt 
Rs = 330 ohms, 0.5 watt 
R10 = 2700 ohms, 0.5 watt 
Ru = 270 ohms, 0.5 watt 
R12 = 10000 ohms, 0.5 watt 
R1s = 2200 ohms, 0.5 watt 
Ri, = 240 ohms, 0.5 watt 
R1• = 100 ohms, 0.5· watt 
R11 = 47 ohms, 0.5 watt 
S1 = ON-OFF switch (part 

of assembly with poten­
tiometer R,) 

Sp == speaker; voice-coil 
impedance, 12 to 15 ohms 

T1 == antenna transformer; 
primary, 110 turns of No. 
10/41 Litz wire wound on 
a ~4"-by-%"-by-4" fer­
rite rod ( pitch, 50 turns 
per inch) ; secondary, 6 
turns of No. 10/41 Litz 

Ts 

lci 

wire wound at the start 
of the primary; Q = 
100 with transformer 
mounted on chassis; 
transformer should tune 
with 135 pf at 535 kilo­
cycles 

Ts = 1st if transformer; 
Thompson - Ramo - W oold­
ridge E0-13550, or equiv. 

Ta = 2nd if transformer; 
secondary Thomps.on­
Ramo-Wooldridge EO• 
13551, or equiv. 

T, = 3rd if transformer; 
secondary Thompson­
Ramo-Wooldridge E0-
13552, or equiv. 

T5 = driver transformer; 
primary impedance, 10000 
ohms; secondary im­
pedance, 2000 ohms, cen­
ter-tapped 

T, = output transformer; 
primary impedance, 100 
ohms, center-tapped; sec­
ondary impedance, 15 
ohms (to match voice­
coil impedance of 12 to 
15 ohms) 
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11-2 6-VOLT PORTABLE RADIO RECEIVER 

C17 
+ 

TYPE 
2N407 

R13 

ll14 C1a 

C1, Co = ganged tuning ca­
pacitor (with trimmers); 
C1 = 18 to 169 pf; Co = 
17 to 88 pf; Radio Con­
denser No. 903-817 (ver­
nier drive), or equiv. 

C2, Cs, C1, = 0.02 µ.f, ceramic 
C, = 1400 pf (part of Ts) 
C., C7, Cs, C10, C11 = 0.05 

µ,f, ceramic 
Ce = 220 pf (part of T,) 
C12 = 220 pf (part of T,) 
C,,, C17 = 10 µ.f, electro-

lytic, 3 v. 
Cu. C1s, C1s = 100 µ.f, elec-

trolytic, 6 v. 
C10 = 0.005 µ.f, ceramic 
C20 = 0.1 µ.f, ceramic 
CR1 = detector diode, 1N295 
R1, R1e = 3900 ohms, 

0.5 watt 
R2 = 15000 ohms, 0.5 watt 
Ra, R7 = 1800 ohms, 

0.5 watt 
R, = 82000 ohms, 0.5 watt 
R,, R1, = 470 ohms, 

0.5 watt 
R, = 560 ohms, 0.5 watt 
Ra = 33000 ohms, 0.5 watt 
R• = 390 ohms, 0.5 watt 

C19 

R10 = 10000 ohms, 0.5 watt 
Ru, R11 = 100 ohms, 

0.5 watt 
R12 = volume-control po­

tentiometer, 5000 ohms, 
audio taper 

RL'I = 27000 ohms, 0.5 watt 
Ru = 5600 ohms, 0.5 watt 
R1s, R10 = 3.3 ohms, 0.5 watt 
Sp = speaker; voice-coil 

impedance, 3.2 ohms 
T1 ::::: antenna transformer; 

wound on 6-inch-long, 
0.330-inch-diameter rod 
made of General Ceramic 
"Q" material, or equiv; 
primary, 125 turns of No. 
2/38 Litz wire (S. Nysol), 
28 turns per inch; sec­
ondary, 8 turns of No. 
2/38 Litz wire, bifilar 
wound from start (a1 
end) of primary. 

T2 ::= oscillator coil; con­
secutively wound in fol­
lowing order: a1-a2 == 5 
turns, b1-b2 = 9 turns, 
c1-c2 = 130 turns of No. 
2/38 Litz wire (S. Nysol) 

6V .. 
___c--0 

T7 

~sP 

on ~4-inch-diameter coH 
form having a ~8-inch­
long, %,-inch diameter, 
28-TPI slug made of Gen­
eral Ceramic "Qu ma.., 
terial, or equiv. 

Ts = 1st if transformer; 
General Instrument No. 
E-2749343-AX, or equiv. 

T, = 2nd if, transformer; 
General Instrument No. 
E-2749293-BZ, or equiv. 

To = 3rd if transformer; 
General Instrument No. 
E-2749293-CY, or equiv. 

Te ::::: driver transformer; 
primary impedance, 5000 
ohms; secondary imped­
ance, 2200 ohms, center­
tapped; Mid-West Coil 
and Coil and Transformer 
No. 20AT90, or equiv. 

T1 == output transformer; 
primary impedance, 320 
ohms, center-tapped; sec­
ondary impedance, 3.2 
ohms; Mid-West Coil and 
Transformer No. 20AT89, 
or equiv. 
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11-3 6-VOLT AUTOMOBILE RADIO RECEIVER 

7,2V 

iYPE 
~N2869/ 
2N30J 

C1 = 5-80 pf, variable 
trimmer 

C2 _ 820 pf, mica, 100 v. 
C, - 2 pf, mica, 100 v. 
C, c,. = 25 µf, electrolytic, 

6 v. 
C• Ca Cca Cm C11 C,s = 0.05 µf, 

ccrarnic disc 
C, Cu c= 100-580 pf, variable 

trirnmer 
Cc = 2'70 pf, mica 
Cs = 0.005 µf, ceramic disc 
Cw C22 = 50 µf, electrolytic, 

6 v. 
C12 = 0.0047 µf, ceramic disc 
C14 Cm =-= supplied with T1 
Cw = 500 µf, electrolytic, 3 v. 
Coo =c 180 pf, mica, 100 v. 
Cz1 c,. = supplied with T2 
Cu C2o = 1 µf, ceramic disc, 

3 v. 
C21 '--' 0.04 µf, ceramic disc, 

25 v. 
C"' .- 0.5 1Lf, ceramic disc, 

25 v. 
D, D2-= 1N295 
L1 == 5 µf, rf choke 

L2 L, L, == tuner assembly; 
manufactured by F. W. 
Sickles Co. and Radio 
Condenser Corp. 

Lio = antenna coil; variable 
inductor tuned with 110 
pf; frequency range 535 
to 1610 kc; Q = 65 at 
1610 kc 

La '---' rf coil; variable induc­
tor tuned with 600 pf; fre­
quency range 535 to 1610 
kc; Q == 65 at 1610 kc. 

L,. = oscillator transformer; 
primary, variable inductor 
tuned with 470 pf; fre­
quency range 797 to 1872 
kc; Q = 65 at 1872 kc; 
secondary, 30 turns 

L• ---' output choke; 20 mh; 
1 ampere, 0.5 ohm max. 

R1 -= 82000 ohms, 0.5 watt 
R2 =- 2200 ohms, 0.5 watt 
Ra "- 33 ohms, 0.5 watt 
R. R2, = 330 ohms, 0.5 watt 
H• Rm - 5600 ohms, 0.5 watt 
Ro = 0.33 ohm, 1 watt 

R, c--c 180 ohms, 0.5 watt 
Thi = 10000 ohms, 0.5 watt 
R• = 1500 ohms, 0.5 watt 
Rn R22 = 1000 ohms, 0.5 watt 
R,2 R13 Ra= 68 ohms, 0.5 

watt 
R" = 820 ohms, 0.5 watt 
RIB = 47000 ohms, 0.5 watt 
R11 :::: 1800 ohms, 0.5 watt 
Rm = 8200 ohms, 0.5 watt 
Rrn R2>1 = 1200 oluns, 0.5 watt 
Roo R21 = 3300 ohms, 0.5 watt 
Rza = 120 ohms, 0.5 watt 
Ru = 100000 ohms, 0.5 watt 
R25 == volwne control, po-

tentiometer, 100000 ohms 
R28 = tone control, poten­

tiometer, 10000 ohms 
T1 = If transformer, Thomp• 

son-Ramo-Wooldridge 
No. E0lOl 73. General In­
strument No. E2'740097 

T2 ";Xir i~~1g;~1;,~fhomp.-
son-Ramo - Wooldridge 
No. E010174, General In­
strument No. E2740097 
BX, or equivalent 
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11-4 12-VOLT AUTOMOBILE RADIO RECEIVER 

C1 = 5-80 pf, trimmer 
C2 = 2.2 µf, 3v. 
Cs= 25 µf, electrolytic, 3 v. 
C, Cs C12 Cm C11 C2, = 0.5 µf, 

ceramic disc, 25 v. 
C, Cn = 100-580 pf, trimmer 
Cs= 270 pf, mica, 100 v. 
C1 = 0.005 µf, ceramic disc, 

25 v. 
C, = 0.0075 µf, ceramic disc, 

25 v. 
C,o = 180 µµf, ceramic, 

N-750, negative tempera­
t.ure coefficient 

C12 C15 = supplied with T2 
C13 = 500 µf, electrolytic, 

3 v. 
C18 = 120 pf, mica, 100 v. 
C10 C21 = supplied with Ta 
C20 = 50 µf, electrolytic, 6 v. 
C22 = 0.02 µf, ceramic disc, 

25 v. 
C23 = 100 µf, electrolytic, 

15 v. 
c,. = 100 µf, electrolytic, 3 v. 
CR,, CR2 = 1N295 
L1 = 5 µh, rf choke 
L, L, L, = tuner assembly; 

manufactured by F. W. 
Sickles Co., and Radio 
Condenser Corp. 

Lz == antenna transformer; 
priJnary, variable induc­
tor tuned with 110 pf; 
frequency range 535 to 
1610 kc; Q = 65 at 1610 
kc; secondary, 10 turns 

La = rf coil; variable induc­
tor tuned with 600 pf; 
frequency range 535 to 
1610 kc; Q = 65 at 1610 
kc. 

L, = oscillator transformer; 
primary, variable induc­
tor tuned with 470 pf; 
frequency range 797 to 
1872 kc; Q = 65 at 1872 
kc; secondary, 30 turns. 

R1 = 82000 ohms, 0.5 watt 
R2 = 560 ohms, 0.5 watt 
Rs= 15000 ohms, 0.5 watt 
R, = 180 ohms, 0.5 watt 
R, = 56000 ohms, 0.5 watt 
Ro R20 = 4700 ohms 
R1 = 3.3 ohms, 1 watt 
Rs = 1500 ohms, 0.5 watt 
Ro = 8200 ohms, 0.5 watt 
R10 = 220 ohms, 0.5 watt 
Rn = 82 ohms, 0.5 watt 
R12 = 120 ohms, 0.5 watt 
R13 = 68 ohms, 0.5 watt 
Ru = 5600 ohms, 0.5 watt 

R1, = 100000 ohms, 0.5 watt 
Rio = 680 ohms, 0.5 watt 
R11 = 470 ohms, 0.5 watt 
R,s = 100 ohms, 0.5 watt 
Rl9 = 1200 ohms, 0.5 watt 
R21 = volume control, po-

tentiometer, 2500 ohms 
R22 = tone control, poten­

tiometer, 1000 ohms 
R,a R2, = 3300 ohms, 0.5 

watt 
R24 = 33000 ohms, 0.5 watt 
T1 = output transformer; 

primary impedance, 20 
ohms at 500 ma de; sec­
ondary impedance, 4 ohms 
to match impedance of 
voice coil; Columbus 
Process Co. No. 5383, or 
equivalent 

T2 = if transformer, Thomp­
son-Ramo - Wooldridge 
No. E014127, General In­
str um en t Co. No. 
E2742208AX, or equivalent 

Ta = if transformer, Thomp­
son-Ramo - Woo 1 d ridge 
No. E014128, General In­
str um en t Co. No. 
E2742208BX, or equivalent 
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AM/FM AUTOMOBILE RADIO RECEIVER 
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IF 
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2N 1180 ,--------.- @ 
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@ 
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11-5 AM/FM AUTOMOBILE RADIO RECEIVER (cont'd} 
®'--- RATIO 

DETECTOR 

© 
CR5 

C1 = 18 pf, ceramic disc, 
50 v. 

C2 = 5-80 pf, mica, trimmer 
Ca Co C10 C,7 = 5 pf, ceramic 

disc, 50 v. 
C. C17 Cw = 6-21 pf, tuning 

capacitor 
C; C1s C31 = 1-6 pf, mica, 

trimmer 
C, = 1.5 pf, ceramic disc, 

50 v. 
Cs C10 Ca2 C"' C5s Cs0 C73 = 

0.05, µf, ceramic disc, 50 v. 
C, Cu C1< C21 C:u Css = 0.002 

µf, feedthrough, 50 v. 
C12 = 55-300 pf, mica, 

trimmer 
C1s = 390 pf, ceramic disc, 

50 v. 
C10 = 0.005 µf, ceramic disc, 

50 v. 
C10 C2s = 4 pf, ceramic disc, 

50 v. 
C20 = 330 pf, ceramic disc, 

50 v. 
C22 :::: 2.2 pf, ceramic disc9 

50 v. 
C25 C2s C" Ca7 C61 Ceo c .. 

c., = 0.01 µf, ceramic 
disc, 50 v. 

C20 Cao = part of T1 
C21 == 15 pf, ceramic disc, 

50 v. 
Ca. C,s = 3.3 pf, ceramic 

disc, 50 v. 
C35 = 180 pf, N750 _ceramic 
c,. - 80-550 pf, nuca, 

trimmer 
c., Cil = part of T2 
C.. C,o C,z = part of Ts 
C43 C5, = 0 .001 µf, ceramic 

disc, 50 v. 
C.. = 10 µf, electrolytic, 

25 v. 
C<S C52 = part of T, 

~e~a,!!I~0 life± l0%, 
Cso c .. = part of T5 
c,. = 2 pf, ceramic disc, 

50 v. 
c., C.2 = part of Ts 
C.. = 200 pf, ceramic disc, 

50 v. 
C" = 20 µf, electrolytic, 

25 V, 
c.i = 1500 pf ± 10%, 

ceramic disc 
C., = 0.02 µf, ceramic disc, 

50 v. 
c., = part of T7 
c., = 10 µf, electrolytic, 3 v. 
Oro = 2..2 µ,f, ceramic disc, 

3 v. 

C71 = 200 µf, electrolytic, 
25 v. 

C72 = 100 µf, electrolytic, 
25 v. 

C1< = 500 µf, electrolytic, 
25 v. 

C75 C7s = spark plate 
CR1 CR, CR, CR7 = diode, 

1N295 
CR2 = AFC diode, 1N3182 

or equiv. 
CR5 CRs = diode, 1N542 
CRs = diode, 1N1763 
L1 = 6.2 µ,h, radio-frequency 

choke 
Li = antenna coil for FM 

tuner; 4 turns No. 16 HF 
on 0.220-inch form, spaced 
o/16-inch (approx.); tapped 
at 1 tum; core "J" ma­
terial Arnold Al-336 or 
equiv. 

Ls = antenna coil for AM 
tuner; variable inductor; 
tunes with 120 pf over 
the frequency range from 
535 to 1610 kc; Qo = 60 
at 1610 kc; secondary 8 
turns 

L, = rf coil for AM tuner; 
variable inductor; tunes 
with 560 pf over the fre­
quency range from 535 to 
1610 kc; Qo = 60 at 1610 
kc; no secondary 

L5 = rf coil for FM tuner; 
same as L2 except has no 
tap 

L, = miniature radio-fre­
quency choke, 1 µh (ap­
prox.) 

Li = oscillator coil for FM 
tuner; 3 turns No. 16 HF 
on 0.220-inch form, spaced 
~~-inch (approx.); core 
"J" material Arnold Al-
336 or equiv. 

La = oscillator coil for AM 
tuner; variable inductor; 
tunes with 470 pf over the 
frequency range from 797 
to 1872 kc; Qo = 45 at 
1872 kc; secondary 30 
turns 

L, = filter choke, 125 µh 
(approx.) 

R1 R12 R22 = 100000 ohms, 
0.5 watt 

R2 R, = 560 ohms, 0.5 watt 
Rs = 390 ohms, 0.5 watt 
Ro Ru R10 = 33000 ohms, 

0.5 watt 

Ra R27 R<1 = 180 ohms, 0.5 
watt 

R7 = 68 ohms, 0.5 watt 
Rs = 220 ohms, 0.5 watt 
R, = 680 ohms, 0.5 watt 
Rio = 4300 ohms, 0.5 watt 
R13 = 1 megohm, 0.5 watt 
R1, R10 = 10000 ohms, 

0.5 watt 
R17 R20 = 1500 ohms, 0.5 watt 
RIB R2s = 2200 ohms, 0.5 watt 
R1, R20 = 5600 ohms, 0.5 watt 
R20 R2, = 18000 ohms, 

0.5 watt 
R21 R2, Rw = 470 ohms, 

0.5 watt 
R28 = 3900 ohms, 0.5 watt 
Rso = 1000 ohms, 0.5 watt 
R31 Rs, Rs7 = 6800 ohms, 

0.5 watt 
R .. = potentiometer, 100000 

ohms, 0.5 watt, audio taper 
R35 = 62000 ohms, 0.5 watt 
Rss = 4700 ohms, 0.5 watt 
R,. = 3300 ohms, 0.5 watt 
R,o = potentiometer, 250000 

ohms, 0.5 watt, audio taper 
R<2 = 270 ohms, 1 watt 
R43 = 0.47 ohm, 0.5 watt 
T1 = FM if transformer; 

Thompson - Ramo - Wool­
dridge No. 12224 or Gen­
eral Instrument No. 
E2741353AX or equiv. 

T2 T, = FM if transformer; 
Thompson - Ramo -Wool­
dridge No. 12080Rl or 
General Instrument No, 
E2741166BX or equiv. 

T, = AM if transformer; 
Thompson - Ramo - Wool­
dridge No. 12414 or equiv. 

To = AM if transformer; 
Thompson - Ramo - Wool­
dridge No. 12415 or equiv. 

Ts = radio-detector trans­
former; Thompson-Ramo­
Wooldr!dge No. 12007R1 
or General Instrument 
No. E2741166AB or equiv. 

T7 = AM if transformer; 
Thompson - Ramo - Wool­
dridge No. 12416 or equiv. 

Ts ::::: driver transformer; 
primary 8000 ohms at 3 ma 
de; secondary 60 ohms; 
Columbus Process Co. No. 
X5357 or equiv. 

T, = output transformer; 
primary 20 ohms at 700 
ma de; secondary 4 ohms; 
Columbus Process Co. No. 
5383 or equiv. 
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Shortwave (1.7-5 Mc) 
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11-6 THREE-BAND RADIO RECEIVER (cont'd) 

B - 9 volts 
C, Ce CH = variable, 26.1 to 

251 pf 
Cz Cs c~ C22 C24 C26 == trhn­

rncr, 3-35 pf, Arco 403 1 or 
equivalent 

C5 , _ 0.25 µf, ceramic disc 
C1 Cm C15 Czs :...= 0.05 µf, ce­

ramic disc 
Cs C11 Ci, = trimmer, 1.5-20 

pf, Arco 402, or equivalent 
C12 C88 = 0.01 µ[, ceramic 

disc 
C10 ,- 0.0005 µf, ceramic disc 
C1, CIS C01 = 0.02 µf, ceramic 

disc 
C1, Cw = 350 pf, part of T1 
C20 = 900 pf, silver mica 
C21 = 300 pf, silver mica 
C22 = 91 pf, silver mica 
C27 ~ 10 pf, ceramic dLsc 
C21> --c 10 µf, 3 volts, electro-

lytic 
C,o = 220 pf, ceramic disc, 

supplied with T2 
Cs, = 2 µf, 3 volts, electro­

lytic 
C"" -- , 10 µf, 3 volts, electro­

lytic 
c,. = 100 µf, 3 volts, electro­

lytic 
C"' = 0.04 µf, ceramic disc 
c .. c,,., = 100 µf, 10 volts, 

electrolytic 
L1 , · 42 µh at 3100 kc, short­

vvave antenna coil, Qo == 
75; turns ratio Ni/N2, 
1.67:1; N2/Ns, 18:1 

L2 : c 380 µh at 1000 kc, 
broadcast, antenna coil, 
Qo = 184; turns ratio 
N1/N2, 78 :1 

L, = 4600 µh at 270 kc, long­
wave antenna coil Qo = 
69; turns ratio N1/Ns, 91 :1 

L, = 5 µh, part of if trap 
Lo -- 34 µh at 3100 kc, short-

wave RF coil, Qo c-:: 81; 
turns ratio, N1/Ns, 87 :1 

Le = 370 µh at 1000 kc, 
broadcast RF coil, Qo -= 80; 
turns ratio, N1/N2, 2.5:1; 
N}!iN3, 25:1 

L7 _ 4200 µhat 270 kc, long­
wave RF coil, Qc ::-:: 10; 
turns ratio N1/Ns, 91 :1 
(measured with 100000-
ohm shunt) 

Ls = 29 µh at '.l550 kc, short­
wave oscillator coil, Qo :::::: 
20; turns ratio N1/N2, 25 :1, 
N1/Ns, 4:1 

L, = 200 µh at 1455 kc, 
broadcast oscillator coil, 
Qo - c 39; turns ratio N1/N2, 
29:1, N1/Ns, 13:1 

L.10 = 1100 µhat 725 kc, long­
wave oscillator coil, Qo = 
17; turns ratio N1/N2, 21:1, 
N1/N,, 12:1 (measured 
with 200000-ohm shunt) 

R1 == 270 ohms, 0.5 watt 
R2 = 150000 ohms, 0.5 watt 
Rs = 22000 ohms, 0.5 watt 
R, = 100000 ohms, 0.5 watt 
R5 -: 560 ohms, 0.5 watt 
fu = 1800 ohms, 0.5 watt 
R, c-c 18000 ohms, 0.5 watt 
Rs = 1200 oluns, 0.5 watt 
R, ,- 3:lOO ohms, 0.5 watt 
Rio= 200000 ohms, 0.5 watt 
R11 = 47000 ohms, 0.5 watt 
Rm = 270 ohms, 0.5 watt 
R13 = 10000 ohms, 0.5 watt 
Ru = 1000 ohms, 0.5 watt 
R1s :-...:. volun1e control, 1 

megohm, reverse log. 
taper 

R,e c_: 4000 ohms, 0.5 watt 
R17 = 27000 ohms, 0.5 watt 
Rw :--: 4700 ohms, 0.5 watt 
R10 --'- tone control, 1 

n1egolun. audio taper 

R,o - 560 ohms, 0.5 watt 
Rn ::..:: 330 ohms, 0.5 watt 
R,. = 100 ohms, 0.5 watt 
R2:i _ 4.7 ohms, 0.5 watt 
Ru= :l.9 ohms, 0.5 watt 
R2, - :l.9 ohms, 0-5 watt 
S1a -S3b ~ three-section 

wafer switch 
Sp _ speaker, :i.2 ohms 
T1 ::- first if transformer ( 455 

kc) : double-tuned critical 
coupling, General Instru­
ment No. E-2,749,067EX, 
or equivalent 

T2 - second if transformer 
( 455 kc) : single-tuned, 

General Instrument No. E-
2,749,067CX, or equivalent 

Ts = driver transformer: 
primary 10000 ohms, sec­
ondary, 2000 ohms, center 

1':fcf';l)anif~~';;,es~o. ~~! 
20A T88, or equivalent 

T, ~ output transformer: 
primary, 250 ohms center 
tapped; secondary, 3.2 
ohms; Mid-West Coil and 
Transformer Co. No. 20-
A'l'86, or equivalent 

NOTE 1: Components C9, 
L4, and H3 make up an 
if trap in the long-wave 
band and are used to im­
prove if rei ection and 
signal-to-noise ratio. 

NOTE 2: For the antenna 
and rf coils, N, refers to 
the turns of the primary 
winding, N2 to the tapped 
portion of the primary, 
and Ns to the secondary. 
For the osclllator coils, N, 
refers to the tank wind­
ing, N2 to the emitter 
winding, and N, to the 
collector winding. 

11-7 "FRONT-END" FOR RADIO RECEIVER 
With Double-Tuned Antenna and Single-Tuned RF Stage 

C1 = 3-50 pf, variable 
C2 = 0.01 µf, ceramic disc, 

25 v. 

~! ;:::: yg;;~o~r~{c~iable 
C, C6 C"C 0.05 µf, ceramic 

disc, 25 v. 
C7 = 120-450 pf, variable 
Cs :-:: 0.004 µf, ceramic disc, 

25 v. 

~------------------~J+6V. 
-----+ IF AGC 

~~'-1'• 1'·-- RF AGC 
R5 

C, c-- 680 pf, mica 
L1 L2 = antenna coils, vari­

able inductors tuned with 
110 pf; frequency range 
535 to 1610 kc; Q = 65 at 
1610 k, 60 to 65 at 535 kc 

L, = rf coil; variable induc­
tor tuned with 1000 pf; 
frequency range 535 to 

1610 kc; Q = 65 at 1610 kc. 
R1 R, Ro = 330 ohms, 0.5 

watt 
R2 = 82000 ohms, 0.5 watt 
R, = 2200 ohms, 0.5 watt 
R, = 6800 ohms, 0.5 watt 
R7 = 10000 ohms, 0.5 watt 
Rs ::-c 1500 ohms, 0.5 watt 
R, = 1000 ohms, 0.5 watt 
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11-8 PREAMPLIRER FOR PHONO/FM PICKUP 
PHONO 
INPUT r---------------7 

I ,-----<t---. I 
FM / / St,. 
~~TS~ 1 -g 

J .... 6/.~/, .... ' ___ --+---i 

TAPE 
ll!cCK 

8- TO 2ND-CHANNEL 
PREAMPLIFIER (IF USEOJ* 

,-----------------------< )-!61/ 

Ct - 25 µ,f, IT~iniature elec­
trolytic, 3 v. 

C2 = 50 ,uf, miniature elec• 
trolytic, 3 v. 

Cs _ 50 µJ, miniature elec­
trolytic, 15 v. 

C, :- 270 pf, ceramic, 600 v. 
C5, C15 = 0.05 ,1.1,f, ceramic, 

50 v. 
C, = 0.2 µf, ceramic, 25 v. 
C,1 ::= 0.06 .uf, ceramic, 50 v. 
Ca= 4 µf, miniature electro-

lytic, 3 v. 
c,, C,a = 2 .uf, miniature 

electrolytic, 12 v. 
Cm = 0.15 µf, ceramic, 50 v. 
Cu = 0.12 ,uf, ceramic, 50 v. 
CJ.2 --' 10 µf, miniature elec-

trolytic, 12 v. 
C,, = 0.003 µf, mica, 500 v. 
R1 -:-:: 1 rnegohm :;: 10%, · 

0.5 watt 
R, = 15000 ohms - 10%, 

0.5 watt 
R3 --=- ,17000 ohrns ::!: l0S-~. 

0.5 watt 

R, :...c 100 ohms = 10%, 
0.5 watt 

Ro = 0.18 megohms ± 10%, 
0.5 watt 

Ra -= 330 ohms = 10%, 
0.5 \\ratt 

R, ~ 1800 ohms = 10%, 
0.5 watt 

Ra, R2, = 27000 ohms ::-: 10%, 
0.5 watt 

R0 = 1000 ohms -+: 10%, 
0.5 watt 

R,o :....:.: 1500 ohrns =-~ 10%i 
0.5 watt 

Ra= 820 ohms ::': 10%, 
0.5 watt 

Rm, R20 =-' 0.1 megohm ± 
lOS{J, 0.5 watt 

R:a - volume control paten• 
tiometer (audio taper), 
10000 ohms, 0.5 watt 

RH-.- 56000 ohms ± 1oc;-~, 
0.5 watt 

R:.5 - 6800 ohms :!:: 10%, 
0.5 watt 

OUTPUT 

R10 = 2700 ohms -+: 10%, 
0.5 watt 

R,, = 180 ohms ± 10%, 
0.5 watt 

R1a =- base control potcn• 
tiometer (linear taper), 
50000 ohms, 0.5 watt 

R,, c-= 2700 ohms ::c: 10%, 
0.5 watt 

R21 ...c 3300 ohms = 10%, 
0.5 \Vatt 

R22 = treble control poten­
tiometer ( audio taper) , 
0.1 megohm, 0.5 watt 

S1 =--c 2-pole, 3-position 
rotary s·witch 

" If a two-channel svs­
tem is used, R1s, R-:a~ 
and R22 should be dual 
controls, one control sec­
tion for each preamplifier, 
and St should be a 4-polc 
switch (Centralab No. PA 
1012, or equiv.), two poles 
per channel. All other 
components arc dupli­
cated in the second pre­
amplifier. 
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11-9 EARPHONE AMPLIFIER 

(B- TO PREAMP) R12 
-1sv --r---" /\,/\, _____ B- TO 2ND-CHANNEL AMPLIFIER {IF USED} 

+jC3 ______ ...., ___ ._ ____________ ---,t---ll 
rh - -20V 

C1 = 250 µ,f, miniature elec­
trolytic, 15 v. 

C2 = 500 pf, mica, 50 v. 
Cs = 500 µ,f, miniature elec­

trolytic, 50 v, 
R, = 0.18 megohms -c: 10%, 

0.5 watt 
R2, R10, R11 = 3300 ohms 

± 10%, 0.5 watt 

Rs= 47000 ohms± 10%, 
0.5 watt 

R, _ 68 ohms ± 10%, 
0.5 watt 

R, = 180 ohms ± 10%, 
0.5 watt 

R• = 10000 ohms :-:: 10%, 
0.5 watt 

OUTPUr ______ _,+ i-=--o 
c, 

R1 = 47 ohms ± 10%, 
0.5 watt 

Ra = 18 ohms ± 10%, 
0.5 watt 

Rs = 10 ohms ± 10%, 
0.5 watt 

R12 =-- 100 ohms := 10%, 
0.5 watt 

11-10 

y,:;'CRYSTAL OR CERAMIC 
PHONOGRAPH 

PHONOGRAPH AMPLIFIER 
Output 200 mw 

.2..cl lNPUT 

C, = 0.01 µ,f, ceramic disc 
C2 = 1 µ,f, ceramic disc 
Ca c, = 50 µ,f, electrolytic, 

12 v. 
C, = 0.002 µ,f, ceramic disc 
C, = 0.04 µ,f, ceramic disc 
R, = 1 megohm, 0.5 watt 
R2 = 220000 ohms, 0.5 watt 
fu = 4700 ohms, 0.5 watt 
R, = 1500 ohms, 0.5 watt 

R9 

T;a 

IC2 
TO SPEAKER 
VOICE COIL. 

+ 
9V" 

+ __ ..,., ~11·­
~s ~ I 

R, "-' volume-control poten­
tiometer, 5000 ohms, loga­
rithmic audio taper 

R• = tone-contro potenti-
ometer, 100000 ohms, 

R1
1
~et~o ~~~s, 0.5 watt 

R, ~ 27 ohms, 0.5 watt 
R• ---, 33 ohms, 0.5 watt 
T1 = driver transformer; 

primary impedance 3000 
ohms; secondary imped­
ance (base-to-base) 5000 
ohms. 

T2 = output transformer; 
primary impedance (col­
lector - to - collector) 550 
ohms; secondary imped­
ance to match speaker 
voice coil 
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11-11 25-WATT, HIGH-QUALITY AUDIO POWER AMPLIAER 

AF C2 -
INPUT + 

-38 VOLTS 
50MA 

Performance Specifications: 

S? 

+Vcc111 

Sensitivity = 0.35 volt rms for 25 watts output 
Frequency response = 20 to 20,000 cps ± 1 db 
Input resistance = 180 ohms 

c, - 200 tif, electrolytic, 6 v. 
c, ~ 250 µ,f, electrolytic, 

15 v. 
c, - 0.015 tif, paper, 200 v. 
C,, C, - 100 1tf, electrolytic, 

50 volts 
R1 '--' 2700 ohms, 0.5 watt 
R, -- 180 ohms, 0.5 watt 
R, c-c 4.7 ohms, 0.5 watt 

R, = 560 ohms, 2 watts 
Rs =-~ 150 oluns, 5 watts 
Re, R, ~ 120 ohms, 1 watt 
Rs, Ro = 180 ohms, 2 watts 
R10, Ru ~ 0.27 ohm, 0.5 watt 
Sp :-: dynarnic speaker; 

voice-coil in1pedance ==-= 4 
ohms; voice-coil de re­
sistance -' 3.2 ohms 

*+Yee, - Yee: Zero-signal value - 22 volts; I 

T1 = driver transformer; 
turns ratio, primary to 
each secondary --c 4:1; 
primary impedance - 1600 
ohrns; primary de::'_ 0 rna; 
Better Coil and Trans­
former type 99A7, or 
equivalent 

150 ma, 

Maximum-signal value = 20 volts, I = l amp. 
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11-12 FM STEREO MULTIPLEX ADAPTER 

C1 C20 C21 = 10 µ.f, electro-
lytic, 3 v. 

C2 = 100 µ.f, electrolytic, 3 v. 
C3 = 390 pf, mica 
C, Co= 1000 pf, ceramic disc 
Co c,. Cm = 0.05 µ.f, ceramic 

disc 
C, = 1 µ.f, ceramic disc, 3 v. 
Cs C, = 1500 pf, mica 
C1c Ct3 = 390 pf. cerarnic disc 
c,, = 0.75 µ.f, mica 
C12 == 5 pf, mica 
C10 :....c 0.47 µ.f, mica 
Crr c.c 2200 pf, ceramic disc 
C,a Cm = 820 pf, mica 
C22 C20 co. 50 µ,f, electrolytic, 

3 V. 
c,. C2s _ 0.01 µ,f, mica 
C20 c .. --' 10 µ.f, electrolytic, 

12 v. 

~--------......--_...;' f+-- RIGHT 

C25 

C2s 
~----+--_--l!-+---LEFT 

C21 100 µ.f, electrolytic, 
12 v. 

CR, CR• CRs = 1N295 
L1 ks Lo = 38-kc trap, vari­

able inductor, General In­
strument No. E2741173BX, 
or equivalent 

L2 Ls = 19-kc trap, vari­
able inductor, General In­
strument No. E2741173AX, 
or equivalent 

L, :-c 100 mh 
L, = 10 mh 
L.I11=25mh 
R1 = 24000 ohms, 0.5 watt 
R2 R" = 3900 ohms, 0.5 watt 
R• R, R,o R10 Rz.t R22 R,, Roa 

R,1 :-:= 4700 ohms, 0.5 watt 
R, ·c: 330 ohms, 0.5 watt 
R, -= 1500 ohms, 0.5 watt 
R, .·..: 10000 ohms, 0.5 watt 

Rs Rw Rat = 5600 ohms, 
0.5 watt 

Ro = 68000 ohms, 0.5 watt 
R10 R02 R38 = 1000 ohms, 

0.5 watt 
Ru = 1200 ohms, 0.5 watt 
R12 R28 R2o = 47000 ohms, 

0.5 watt 
Ru= potentiometer, 10000 

ohms, separation control 
Ru= 1800 ohms, 0.5 watt 
R10 = 43000 ohms, 0.5 watt 
R11 = 560 ohms, 0.5 watt 
R20 = potentiometer, 500 

ohms, sideband-level con­
trol 

Ru R,. = 75000 ohms, 
0.5 watt 

R2, R27 ,:; 2200 ohms, 
0.5 watt 

R:l4 R:ir. __ 47 ohms, 0.5 watt 
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11-13 STEREO AMPLIFIER 

Output 3 Watts per Channel 

1?2 

C1 C• Ca c. = 0.02 JLf, mini­
ature, 100 v. 

c. Cs c,. C20 c..= 0.1 JLf, mini­
ature, 100 v. 

Co Cr = 0.5 JLf, miniature, 
100 v. 

c. C10 = 6 JLf, electrolytic, 
6 v. 

Cu C12 = 10 JLf, electrolytic 
6 v. 

Ci, C1, = 0.001 JLf, miniature, 
100 v. 

C15 C1e C1s Cm == 1 µf, mini­
ature, 100 v. 

Czi = 1000 JLf, electrolytic, 
10 v. 

C22 c,,. = 2.2 JLf. ceramic 
disc, 3 v. 

C23 Cu = 100 JLf, electrolytic, 
3 v. 

C2o C21 = 12 pf, ceramic disc, 
1000 v. 

C23 = 1000 JLf, electrolytic, 
15 v. 

c,. = 1000 JLf, electrolytic, 
25 v. 

CR1 CR2-'- 1N2859 
F -- Fuse, ~~ ampere, "slo­

blo" 
R1 R, = 3300 ohms, 0.5 watt 
R, Ro = 220000 ohms, 

0.5 watt 
R• Ro= 10000 ohms, 0-5 watt 
R1 Rs --= 1200 ohms, 0.5 watt 
R, R10 = treble-control dual 

potentiometer, 3000 ohms 
Rc1 R1< - 2200 ohms, 0.5 watt 
R12 Rm :...:: 56000 ohrns, 

0.5 watt 
R1s Rie == 1500 ohrns, 

0.5 watt 
R11-' balance potentiometer, 

2500 ohms 
Rm fuo = 180 ohms, 0.5 watt 
R21 R2ll = loudness-control 

dual potentiometer, 10000 
ohms tapped down 3000 
ohms 

R2, R:u Rze Rr. = 330 ohms, 
0.5 watt 

TYPt 
2N2869/ 
2~301 

TO 
SPEAKER 

VCICE 
COi:. 

R .. R2s = bass-control dual 
potentiometer, 5000 ohms 

Rz, R:,2 = 2200 ohms, 0.5 watt 
R,o RSJ -=: 1800 ohms, 0.5 watt 
R" R34 = 6800 ohms, 0.5 watt 
R,o R,a = 470 ohms, 0.5 watt 
R37 R40 = 820000 ohms, 

0.5 watt R,. R,. = 51 ohms, 0.5 watt 
R,i ,_ 390 ohms, 0.5 watt 
R<2 R<0 = 220 ohms, l watt 
RH R,. = 68 ohms, 0.5 watt 
R .. R,1 = 0.27 ohm, 0.5 watt 
R<E :,-c 7 ohms, l 0 watts 
T1 T2 c-c output transformer, 

25 ohms to 4 ohms at 400 

*~s%~~~~ est
20S.1¥4 ar;,~ 

equiv. 
T3 -::: po,vcr transformer, 

117 v. to 48 v., center­
tapped (24 v. per wind­
ing); Mid-West Coil and 
Transformer 20P21 or 
equivalent. 
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11-14 HIGH-QUALITY STEREO AMPLIFIER 

Output 15 Watts per Channel 

-l5V 
t 

l 
I 
I 

PH-Bl 
Q-<>1 

GND,BUS 

,>--<~vvv-,,v,.,.....-t--v 

fM-B 
518 

C1, C, = 180 pf, ceramic 
C3, C,, Ca, Co = 1800 pf, 

ceramic 
C7, Cs = 2 µ,f, electrolytic, 

10 v. 
C9, C10, C11, C12, C10, C20 = 

5 µ,f, electrolytic, 3 v. 
C13, CH = 5 µ,f, electrolytic, 

3 v. 
C1.,, C1B = 0.5 µ,f, ceramic 
C16, C11 = 4 µ£, mylar 
C21, c,. = 47 pf, ceramic 
C22, C23 = 50 µ,f, electrolytic, 

3 V, 
F1, F2 == fuse, 3 arnperes 
R,, R,, R7, R10 = 1 megohm, 

0.5 watt 
R., R. = treble control, dual 

potentiometers, 3 meg­
ohms, 0.5 watt, audio 
taper 

Ro, fu = 0.1 megohm, 
0.5 watt 

-1:; V 

Rs, R, = 0.22 megohm, 
0.5 watt 

R11, R12 = 4700 ohms, 
0.5 watt 

R1s, RH - loudness control, 
dual potentiometers, 25000 
ohms, 0.5 watt, linear 
taper 

R1s, Rrn = 27000 ohms, 
0.5 watt 

R17, R1s -' 33000 ohms, 
0.5 watt 

R1,, R20 = 1000 ohms, 
0.5 watt 

R21, R22 - 10000 ohms, 
0.5 watt 

R23, R20 = 270 ohms, 
0.5 watt 

R,., R27 = bass control, dual 
potentiometers, 5000 ohms, 
0.5 watt, audio taper 

R25, Rw = 39 ohms, 0.5 watt 

•16 V -22 V 

RL-80HMS 

t-----1-==--o °+ 

-122 V 

RL=80HMS 

~-"'~-0 ~ 
CHASSIS 

•16 V -22. V 

R20 = balance control, po­
tentiometer, 5000 ohms, 
0.5 watt, S taper 

Rao, R33 = 0.12 megohm, 
0.5 watt 

R31, R02 c..c 1500 ohms, 
0.5 watt 

Rs<, R36 = 12000 ohms, 
0.5 watt 

R36, Rs·, = 15000 ohms, 
0.5 watt 

R3s, R<0, R43, R,. = 5600 
ohms, 1 watt 

Rs,, R .. = 3.9 ohms, 0.5 watt 
R«l, R<7, R"', R., :--:: 0.27 ohm, 

0.5 watt 
S1 = selector switch, 

double-pole, double­
throw 

Ti, T, = driver transform­
ers, Columbus Process 
No. X7602, Better Coil 
and Transformer No. 
99A4, or equivalent 
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11-15 POWER SUPPLY FOR AMATEUR TRANSMITTER 

600 Volts; 300 Volts; Total Current 330 Milliamperes (Intermittent Duty) 

F' 

r 
117V 
60,v 

~V NOT USED 

X 

C1 C, Ca C, C, C, C1 Cs = 
0.001 µ,f, cerainic disc, 
1000 v. 

Co Cio Cu Cm - 40 µ,f, elec­
trolytic, 450 v. 

CR1 CR, CR:i CR, CRo CR, 
CR1 CRs =- RCA-1N2864 

F' = Fuse, 5 arnperes 
I= indicator lamp 

,------.:!..-rl!lfis:iffilf'-----~ + HV 

R10 

Appro•. 
600 V 

rir?r?f!flllf''-+-----o + 

K1 = relay; Potter and 
Brumfield KAUA Y or 
equiv. 

L1 = 2.8 hcnries, 300 ma; 
Stancor C-2:l:!4 or equiv. 

Lz --,- 4 hcnries, 175 ma; 
Stancor C-1410 o.r equiv. 

R1 Hz R3 R, Ho Ro R1 R. = 
470 k, 0.5 watt 

Ro '" 47 ohms, 1 watt 

Appro11:. 
300V 

R10 Ru = 15000 ohms. 10 
watts 

Roz = 47000 ohms, 2 watts 
81 S, = toggle switch, single­

pole single-throw 
T == power transforn1er; 

Stancor P-8166 or equiv. 
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11-16 27-Mc CITIZENS-BAND TRANSCEIVER 

C1 c. Co = 0.001 /Lf, ceramic 
disc 

C, C3 = 27 pf, mica 
C• = 0.02 /Lf, ceramic disc 
Co = 3-35 pf, trimmer 
c. = 10 1Lf, electrolytic, 3 v. 
Cs C,o = 30 1Lf, electrolytic, 

3 v. 
Cn = 0.2 µ.f, ceramic disc 
C1.2 = 200 /Lf, electrolytic, 

10 v. 
CR= crystal, 27.12 Mc 

(series resonant mode) 
L1 = 25 /Lh, radio-frequency 

choke 

L, = 9 turns No. 24 enam. 
close-wound on ?~-inch 
form, ferrite slug 

R, = 22000 ohms, 0.5 watt 
R, = 2200 ohms, 0.5 watt 
R3 = 240 ohms, 0.5 watt 
R• = regeneration-control 

potentiometer, 1000 ohms 
R, = volume-control poten-

tiometer, 5000 ohms 
R• = 6800 ohms, 0.5 watt 
R7 = 56000 ohms, 0.5 watt 
Ra = 1000 ohms, 0.5 watt 
R, = 10000 ohms, 0.5 watt 
Rio = 560 ohms, 0.5 watt 
Ru = 15 ohms, 0.5 watt 

· R12 = 27 ohms, 0.5 watt 
S = receive-transmit switch, 

six-pole two-position 
Sp = speaker, 14-ohm voice 

coil 
T1 = transformer; primary 

10000 ohms; secondary 
1000 ohms, center-tapped 
( one-half secondary used) 

T2 = transformer; primary 
20000 ohms; secondary 
800 ohms, center-tapped 
(one-half secondary used) 

Ta = transformer; primary 
650 ohms, center-tapped; 
secondary 16 ohms 
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11-17 27-Mc, 5-WATT CITIZENS-BAND TRANSMITTER 

27Mc 
XTAL = Rz 

iO 
MIC 

(H ,..__---+----+----, 
C13 

= 

C1 =-, 75 pf, ceramic 
C, ,- 30 pf, ceramic 

-tll TO 15V 

C,, C,, C1 = 0.01 µ,f, ceramic 
C, c-c 47 pf, ceramic 
C• = 51 pf, mica 
Cs '-' 24 pf, mica 
Co = 0.01 µ,f, ceramic 
Cio = variable capacitor, 90 

to 400 pf ( ARCO 429, or 
equiv.) 

C11 = 100 pf, ceramic 
Cu = 220 pf, ceramic 
C13 == 5 µ,f, ceramic 
C10, C11 = 50 µ,f, electrolytic, 

25 v. 
C15 = 10 µ,f, electrolytic, 

15 v. 
C16, C18 == 10 µf, ceramic 
Cm, C20 =-- 0 .2 µ.f, ceramic 
C21 = 0.1 µ,f, ceramic 
C22 '-- 500 µ,f, electrolytic, 

15 v. 
L1, L2 - rf choke, 15 µ,f 
(Miller 4624, or equiv.) 

-.11 TO 15V 

L, , , variable inductor (0.75 
to 1.2 µ,h); 11 turns No. 22 
wire wound on ~'4.-inch 
CTC coil form having a 
"green dot" core; Q =....::: 120 

L, ~ variable inductor (0.5 
to 0.9 /lh); 7 turns No. 22 
wire wound on %,-inch 
CTC coil form having a 
"green dot" core; Q '-- 140 

R1 ~ 510 ohms, 0.5 watt 
R2, R12 -=-= 5100 ohms, 

0.5 watt 
R, = 51 ohms. 0.5 watt 
R, = 120 ohms, 0.5 watt 
Rs = 47 ohms, 0.5 watt 
Ro = 0.1 megohm, 0.5 watt 
R, = 10000 ohms, 0.5 watt 
Rs c-c 2000 ohms, 0.5 watt 
R, - potentiometer, 10000 

ohms 
R,o = 3600 ohms, 0.5 watt 
Rn = 15000 ohms, 0.5 watt 
R" = 1000 ohms, 0.5 watt 
R14 ...c 1200 ohms, 0.5 watt 
R,, =-= 240 ohms, 0.5 watt 

+ 
cz:._.I. 

R1e, Ri, c-c 2700 ohms, 
0.5 watt 

= 

R18, R,, -c-: 1.5 ohms, 0.5 watt 
T::. . -: rf transformer; pri­

mary 14 turns, secondary 
3 turns of No. 22 wire 
wound on ~~-inch CTC 
coil form having a .. green 
dot" core; slug-tuned 
(0.75 to 1.2 /lh); Q cc. 100 

T2 - rf transformer; pri­
mary 14 turns, -secondary 
2-~4 turns of No. 22 wire 
wound on 1,'4-inch CTC 
coil form having a "green 
dot" core; slug-tuned 
(0.75 to 1.2 JLh); Q = 100 

T3 :--:: transformer; primary: 
2500 ohms; secondary 200 
ohms center-tapped; ::vli­
crotran S::vIT 17-SB, or 
eQuiv. 

T, ~ transformer; primary: 
100 ohms center-tapped; 
secondary: 30 ohms 
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11-18 VIDEO AMPLIFIER 
High Input Impedance, Bandwidth 7.5 Mc, Gain 75 

---------------.---{ 188 V 

C1 c.._ 10 µ,f, electrolytic, 
15 v. 

C2 c..c 0.1 µf, paper, 100 v, 
R1 - potentiometer, 25000 

ohms (adjust for 40 v. 

11-19 

R6 Cz OUTPUT 
--------"'"',-----4-------11--(---0 (LOAD~ 

between collector of 
2Nl 493 and ground) 

Rz , · 50000 ohms, 1 watt 
R3 Re~= 10000 ohms, 

0.5 watt 

70-Mc POWER AMPLIFIER 
Output 0.5 Watt 

15 /L/Lf) 

R, = 100 ohms, 0.5 watt 
Ro _ 510 oluns, 0.5 watt 
R, ,--, 2000 ohms, 1 watt 
Ra cc-- 20 ohms, 0.5 watt 

OUTPUT ---------~"---n ( LOAD" 
50 OHMS_) 

l'Nf'Ul" 1j 
isouRcE~n.-------_.i;:; 
fiO OHMS) 

C1 C, C, c. = 3-20 pf, 
ceramic trinuner 

Cz Crr:... 0.01 _uf, 100 v. 
R1 = 1000 ohms, 2 watts 

T, = 8 turns No. 24 enam. 
on General Ceramic Corp. 
F-303 toroid of Q material, 
tapped at 7 turns from 
ground 

50V 

Tz - 8 turns of No. 24 enam. 
wound on CTC %-inch 
ceramic coil form (no 
slug used), tapped at ·2.5 
turns 
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11-20 "FRONT END" FOR 450-Mc SUPERHl:TERODYNE RECE1VER 

fl10 

C1, C3, Cl3, C10 c-c 50 pf, 
ceramic disc 

C2, Ca, C15, C34 ':"""'. trimmer; 
0.8 to 8 pf; JFD type 
VC20G, or equiv. 

C,i, Cii, Cg == trimmer; 0.3 
to 5 pf; tubular ceramic 

Co, Ce, C10, Cu, C:7 = 500 pf, 
ceramic fcedthrough 

C1, C:.2, ClH = 1000 pf, 
ceramic feedthrough 

Crn cc 75 pf, ceramic disc 
C2.,, C21, C20, C35 = 0.005 µ,f, 

ceramic disc 

C21 = 470 pf, ceramic disc 
C22 = trimmer, 3 to 12 pf, 

tubular ceramic 
C2a c~ 0.001 µ,f, ceramic 

feed through 
C20, C28, Cso == trimmer; 1 

to 12 pf; JFD type 57G, 
or equiv. 

C21 = 24 pf, ceramic disc 
C2tJ = trimmer; 2 to 25 pf; 

JFD type VC24GY, or 
equiv. 

Cs1 c-c trimmer; 1 to 4 pf; 
JFD type VC21G, or 

equiv. 

l---0 
Czo TO 

30 Mi: 
IF 

AMPL 

C32 '--- 0 .001 µ,f, ceramic disc 
L1, L1 = silver-plated bar 

stock; length, 2.8 inches; 
diameter, ,4 inch 

La -= one-half turn of No. 
16 solid copper wire, lo­
cated 04 Inch from and 
parallel to L, 

L,, Lo = silver-plated bar 
stock; length, 3 inches; 
diameter, 'l1 inch 

Li, LH, Lo = 0.22 µ,h; rf 
choke; J. W. Miller Type 
9320-02, or equiv. 

Paris Lisi Continued on Page 363 
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11-21 

C,, Cs, C,, C1, C, = 0.05 µ.f, 
ceran1ic disc 

C2 = trimmer, 0.8 to 8 pf, 
JFD type VC20G, or 
equiv. 

C,, Ca = 2000 pf, ceramic 
feed through 

Cs = trimmer, 6 to 8 pf, 
tubular ceran1ic 

30-Mc IF AMPLIFIER 

C10 = trimmer, 2 to 25 pf; 
JFD type VC24GY, or 
equiv. 

Li = 3 µ.h; tapped rf coil; 
ratio of number of turns 
in over-all coil to the 
number in section be­
tween tap and ground, 
1.5 to 1 

I,,, L, ,-, 2 JLh, rf coil 
L, == 10 µ.h, rf choke 
R,. R, = 18000 ohms, 

0.5 watt 
R2, Rs =: 7500 ohms, 

0.5 watt 
Ra, R7 = 1000 ohms, 

0.5 watt 
R, = 110 ohms, 0.5 watt 
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11-20 ''FRONT END" FOR 450-Mc SUPERHETERODYNE RECEIVER 
(cont'd) 

L10, Ln = 5 turns of No. 
22 wire, 0.25-inch inner 
diameter, coupled on 
same coil form 

L12 = 1 µ.h, rf chol<e 
L,a = 1.1 1,h, rf coil 
Lu = 6 turns of No. 22 

wire; length, ~4 inch; in .. 
ner diameter, o/,_ 6 inch 

L,, ~ 5 turns of No. 22 
wire; length, ~a inch; in­
ner diameter, ~~ inch 

Li, c.c 1 µ.h, rf choke 

L11 = silver-plated bar 
stock; length, 2 inches; 
diameter )4 inch 

LIB silver-plate brass 
striJ?j length, 1 inch; 
widtn, %, inch; located 
½o inch from and parallel 
to Ln 

R,, &. R, = 6800 ohms, 
0.5 watt 

R2, Re,, R, = 2700 ohms, 
0.5 watt 

R3, Re, R, = 1000 ohms, 
0.5 watt 

R,o = 4.7 ohms, 0.5 watt 
Ru = 51000 ohms, 0.5 watt 
R,2 c= 510 ohms, 0.5 watt 
RJS = 15000 ohms, 0.5 watt 
Ru --c 39000 ohms, 0.5 watt 
Ti =--c rf transformer (30 

Mc); 9 µ.h; primary-to­
secondary turns ratio, 30 
to 1; primary, 26 turns of 
No. 22 wire wound on J. 
W. Miller type 4500 coil 
form 

XTAL c....c 120-Mc oscillator 
crystal 
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11-22 

Rt 

C1 

o-;:J>-_--~,-...., 
INPUT 

400 CPS 

C1 = 10 µf, electrolytic, 
15 v. 

C2 ,_ 47 µf, electrolytic, 
15 v. 

Ca -" 20 µf, electrolytic, 
50 v. 

-C, = 500 µf, electrolytic, 
50 v. 

11-23 

RCA Transistor Manual 

S!:!lVO AMPUfl\ER 
Output 6 Watts 

C4 

c-------.-.....J\JVv-~---+-;t--0 

Cz 

= 

TYPE 
2N 1485 

R1 = 68000 ohms, 0.5 watt 
H2 = 5600 ohms, 0.5 watt 
R, :..:: 56 ohms, 0.5 watt 
R, = 560 ohms, 0.5 watt 
R, -cc 3300 ohms, 0.5 watt 
R, Ro= 18000 ohms, 0.5 watt 
R1 Rs = 400 ohms, 0.5 watt 
H10 Hu = 4 ohms, 1 watt 

OUTPUT TO 
CONTROL PHASE;; 

OF MOTOR 

T= driver transformer; core 
material 0.014-inch '.\'lag­
nc1ic "1:etals Corp. '4Crys­
talligncd" or equiv.; 
prirriary 1500 1 urns; sec­
ondary 450 turns, bifi!ar 
wound ( each section 225 
turns) 

100-Kc POWER OSCILLATOR 
Output l O Warts 

C1 ,- 0.1 µf, paper, 50 v. 
C2 "'" 0.33 µf, paper, 100 v. 
H1 = 510 ohms, 0.5 watt 
T :....: rf transformer; air core; 

collector winding, 19 turns 
No. 10 enam; base wind­
ing, 5 turns No. 22 enan1.; 
inside diameter of wind­
ings, 0.88 inch; close­
wound 
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11-24 27-Mc CRYSTAL OSCILLATOR 
Output 4 mw 

C1. = 20 pf, ceramic disc, 
25 v. 

C2 c. = 0.01 1Lf, ceramic 
disc, 25 v. 

Cs : _ 22 pf, ceramic disc, 
25 v. 

CH = crystal, 27 '.\Ile 
L, = 15 turns No. 22 cnam., 

close-wound on CTC LS5 c1 form (powdered-iron 
slug) 

L2 . 2 turns No. 18 enam., 
wound over cold end of 
L, 

Rt ... 9100 ohms, 0.5 watt 
R.2 c.... 680 ohms, 0.5 watt 
Ra = 200 ohms, 0.5 watt 

OUTPUT 
(LOAD= 

L 2 50-100 
OHMS) 

11-25 70-Mc POWER OSCILLATOR 
Output 0.5 Watt 

TYPE 
2N1493 

50V 

OU rPUT 
( '...OAD= 

50 OHMS) 

'--------..:,.... _ _.., ____ _,,25 MA Q1-'+ ______ 
0 =!= 

-25MA 
CONSTANT-CURRENf 

SUPPLY 

C, C, == 1500 pf, feed­
through, ceramic 

C2 Co = 7-100 pf, 
trin1mcr, ceramic 

C. = 0.01 µ,f, ceramic 

disc. 25 v. 
Co= 5-50 pf, 

trirruncr, ceramic 
L1 L2 = 10 µh, radio­

frequency choke 

Ls = 3;; turns No. 
14 enam., close­
wound on % .. -inch 
diameter, tapped at 
2 turns 

365 
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11-26 

+20-MA 
CONSTANT-CURRENT 

SUPPLY 

250-Mc OSCILLATOR 
Output 150 mw 

Cs 
'------+------if---0 

+50V 
ZOMA 

OUTPUT 
(LOAD= 
50 OHMS) 

RCA Transistor Manual 

C1 Co = 1000 pf, feed­
through, cerarnic 

C2 - 0.6-5.5 pf, trirnrner, 
ceramic 

C3 = 3-15 pf, trimmer, 
ceramic 

C, - 4-50 pf, trimmer, 
cerarnic 

C, - 0.002 /lf, paper, 100 v. 
L1 L,i - 0.82 /lh, radio­

frequency choke 
Lz == 1 turn No. 14 enam., 

1-inch diarneter 
R1 = 400 ohms, 0.5 watt 

1i-27 DC-TO-DC CONVERTER 

,-------------~•--- T 

~------------<'1+ 

TYPE 
2N442 

• 
---'\.N,,,.---+-11\i-----

+ - C.T. 
INPUT 
12 VDC 

C1 -' 10 p.f, electrolylic 
500 v. 

CR, CR2 CRa CR, - 1N3256 
(or 11'3196) 

R1 - : 3:lO ohms, 2 wat:s 
R2 = 5 ohms, 5 watts 
'l'i = transfom1er; core: one 

hundred 0.014-inch-thick 

TYPE 
2N442 

• 

E-1 laminations of Mag­
netic Metals Corp. "Crys­
talligned 3:l," or equiv.; 
primary: 34 turns, bifilar 
wound, of /\.WG No. 16 
enameled wire, center 
tapned ( each section 17 
bifilar turns) ; feedback 

OUTPUT 
450V 
lOOMA 

DC 

windings: 5 turns each of 
AWG No. 26 enameled 
wire; secondary: 640 turns 
of AWG No. 26 enameled 
wire; windin~ order; pri­
rnary, feed back windings, 
secondary. 
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11-28 VOLTAGE REGULATOR, SHUNT TYPE 
Regulation 1.5% 

CR --= t·eference diode, 27 v. 
R1 = 28 ohms, 10 watts (in­

cludes source resistance 
of transformers, rectifiers» 
etc.) 

R2 --= 50 ohms, 0.5 watt 

INPUT 
45TO 55V 

DC 

OUTPUT 
28V, 0 TO 0.5A 

DC 

11-29 VOLTAGE REGULATOR, SERIES TYPE 
Regulation 2% 

INPUT 
31-39V 

DC 

CR ,- reference diode, 7 .5 v., 
100 mw. 

R1 = 225 ohms, 5 watts 
R2 = 10000 ohms, 0.5 watt 
Ra R, = 0.075 ohm, 5 watts 

( cut to rneasure from re­
sistance wire) 

TYPE 
2Nl485 

TYPE 
2N2015 

R, ~ 60 ohms, 4 watts 
& ---= 75 ohms, 5 ,vatts 
R1 --, 2200 ohms, 0.5 watt 
lls Rio cc 500 ohms, 2 watts 
R, c..: 120 ohms, 2 watts 
Rn - 820 ohms, 1 watt 
R12 - potentiometer, 150 

ohms. 0.5 watt 

OUTPUT 
26V, 15A 

R12 DC 

RH = 300 ohms, 1 watt 

NOTE: 2N1485 and 2N2015 
transistors must be rnountcd 
on heat sink of sufficient 
size to keep the case tem­
peratures below 100°c. 
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11-30 VOLTAGE REGULATOR, SHUNT TYPE 
Regulation 0.5% 

INPUT 
45 TO 55V 

oc 
OUTPUT 

28V, 0 TO 0.5A 
oc 

CR --c reference diode, 27 v. 
R1 ,- 28 ohms, 10 watts (in­

cludes source resistance 
of transformers 1 rectifi.ers, 
etc.) 

Rz - 1000 ohms, 0.5 watt 

11-31 VOLTAGE REGULATOR, SERIES TYPE 
With Adjustable Output 

line Regulation within 1.0% Load Regulation within 0.5% 

+ 

TYPE 
2N1489 

INPUT 
40-50V 

DC 

C1 :... - 1 µ.f, paper, 25 v. 
C, ~c 100 µf, electrolytic, 

50 v. 
CR = reference diode, 12 v. 

R3 

R1 _ 1200 ohms, 0.5 watt 
R2 R, Ro= 0.1 ohm, 0.5 watt 
R, = 2000 ohms, 0.5 watt 
Ro =- 570 ohms, 0.5 watt 

Rs 

+· 
_c2 

OUTPUT 
R9 22-30V 

0-IOA, 
DC 

Rto 

R, = 270 ohms, 0.5 watt 
Rs Rio = 1000 ohms, 0.5 watt 
R, --c: potentiometer, 1000 

ohms, 0.5 watt 
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11-32 ASTABLE MULTIVIBRATOR 
(Repetition Rate = 7000 pps) 

369 

1]2V/,---+-------------+-------

Rz 

1 
Rep. Rate c~ 2 (0. 7R2Ci) 
C1 C2 = 0.01 µ,f, paper, 25 v. 
R1 H..; ~- 60 ohrns, 5 ,vatts 
R2 H, = 1000 ohms, 0.5 watt 

17-33 MONOSTABLE MUL TIVIBRATOR 
(On-Time Pulse = 70 Milliseconds) 

!2Vr-...-----------~-------

On-time Pulse --, 0.7RoCa 
C., :.cc 0.005 µ,f, paper, 25 v. 
Cz = 0.05 µ,f, paper, 25 v. 

Rz 

TRIGGER 
PULSE 

Cz 

i-
C:1-:- 0.01 µf, paper, 25 v. 
R,. Rs = 60 ohms, 5 watts 
R2 ::-c 820 ohms, 0.5 watt 

= 

Rs , - 1000 ohms, 0.5 watt 
R, = 5000 ohms, 0.5 watt 



370 

11-34 
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BISTABLE MULTIVIBRATOR 
1-Mc "Flip-Flop" 

+sv -1ev +sv 

"I" OUTPUT 

C1 Ca,-, 180 pf, mica, 24 v. 
C2 c, --= 4;;0 pf, mica, 24 v. 

Cz i 
INPUT 

D, D2 D3 D, D, De = diode, 
Dl126 

R, Rs = 5100 ohms, 0.5 watt 

"O"OUTPUT 

R2 Rr = 1200 ohms, 0.5 watt 
R, Ro c_ 11000 ohms, 0.5 watt 
fu R, ~ 2700 ohms, 0.5 watt 
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11-35 6-VOLT IGNITION SYSTEM 

TYPE'. 
2N3054 

DISTRIBUTOR 
POINTS 

---, 

CR, = 1N1202A 

I 
:;{cc* 

I 
I 

Cito = zener diode, 90 volts. 
50 watLs 

R1 := 50 ohrns, 5 watL'-i 
R2 ~ 2 ohms, 25 watts 

Rs = 0.2 ohms, 25 watts 
R, _ 100 ohms, 1 watt 
T1 cc ignition coil; Mallory 

Type F'-12T, or equiv. 
• The capacitor ( conden-

11-36 12-VOLT IGNITION SYSTEM 

l)ISTRIBUTOR 
POINTS 

CR, = 1N"l202A 

RJ 

TYPE 
2to.3054 

CR2 --= zener diode, 90 volLs, 
50 watts 

R• = 1.0 ohm, 100 watts 
R, = 200 ohms, 1 watt 
T,. ,- ignition coil; Mallory 

Type F-121: or equiv. H, = 100 ohms. 5 watts 
H, _ 7.5 ohms, 25 watts • The capacitor. ( conden-

TO SPMK PLUGS 
H.V. 

t6V DC 

371 

ser) normally connected 
across the distributor 
points in the automobile 
may be retained in the 
circuit. 

TO SPMK PLUGS 
H.V. 

+12V DC 

ser) normally connected 
across the distributor 
points in the automobile 
may be retained in the 
circuit. 
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71-37 VOLTAGE-SENSITIVE SWITCH 
(USED WITH NORMALLY OPEN RELAY) 

Relay energizes when voltage level exceeds a predetermined value 

i-l2V 

Ki = de relay; 12-volt, 71-
ohm coil; Potter-Brum­
field Type PRUDY, or 
equivalent. 

R1 = 150 ohms ± 10%; 
0.5 watt 

R2 = 470 ohms± 10%; 
0.5 watt 

+ 
VOLTAGE LEVEi'... 

BEING DETECTED 
(350 V MAX.) 

Ra= desired detection-volt­
age level x 800 ohms 

*Relay-contact connections 
may be arranged to provide 
the type of control func• 
tions desired. 

7 7-38 VOLTAGE-SENSITIVE SWITCH 
(USED WITH NORMALLY CLOSED RELAY) 

Relay de-energizes when voltage level exceeds a predetermined value 

424V 

I 
I 

"rO RELAY J 
CONTACTS"+-

K = de relay; 12-volt, 71-
ohm coil; Potter-Brum­
field Type PRllDY, or 
equivalent 

R1 = 75 ohms ± 10%, 10 
watts 

R2 = 150 ohms ± 10%, 0.5 
watt 

Ra = 470 ohms ± 10%, 0.5 
watt 

R. = desired detection-volt• 
age level x 800 ohms 

+ 
VOLTAGE LEVEi.. 

BEING DETECTED 
(350 V MAX.I 

*Relay-contact connections 
may be arranged to yrovide 
the type of contro func• 
tions desired. 
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11-39 SHIFT REGISTER 

OUTPUT A OUTPUT B 

C1 = 100 µ,f, electrolytic, 6 v. 
C2 C, Co CN = 0.05 µ,f (or 

0.1 µ,f), ceramic, 50 v. 
Ca = 1 µ,f (or 25 µ,f), elec­

trolytic, 25 v. 
CR,, CR2, CRN :c:: crystal 

diode 1N34 (or 1N3754) 
h, r., IN = indicator lamp 

Notes: 

No. 49; 2-volt, 60-ma (or 
No. 1488; 14-volt, 150-ma) 

R, = 1000 ohms, 0.5 watt 
(or 680 ohms, 1 watt) 

R2 = 27 ohms, 0.5 watt (or 
12 ohms, 1 watt) 

Ra = 1000 ohms, 0.5 watt 
R, = 1000 ohms, 0.5 watt (or 

373 

OUTPUT N 

330 ohms, 0.5 watt) 
Ro, Rs, Rio, RN = 2200 ohms, 

0.5 watt (or 680 ohms, 
0.5 watt) 

R,, R,, RN' = 560 ohms, 0.5 
watt ( or 180 ohms, 1 watt) 

R1, RN" = 150 ohms, 1 watt 
(or 82 ohms, 2 watts) 

The shift register may use as many stages as desired and may be 
made regenerative by connecting points A and A'. In addition, the 
basic circuit can be adapted for operation at many different output­
current levels. 

The circuit as shown is designed for an output-current level of 
40 ma (E1 = 12 v; E, = 9 v). Transistor types and component values 
shown in parenthesis indicate the changes necessary for operation at 
an output-current level of 3 amperes (E1 = 27 v; Es = 24 v). 
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11-40 ELECTRONIC THERMOSTAT 

117V 
60 CPS 

C,, C?. = 1000 µf, electrolytic, 
25 v. 

C3 =--= 2 µf, paper, 200 v. 
C,, = 100 µf, electrolytic, 

15 v. 
Cr, ----= 100 µf, electrolytic, 

25 v. 
F = fuse, 3 amp. 
I = indicator lamp; 117 v., 

6 watts · 
K ,~ de relay; single-pole, 

single-throw, double­
break; 12-volt de coil, 80 
ohrns minirnum resist­
ance; Potter-Brumfield 
PR3DY or equiv. 

TO 
HEATING 
ELEMENT 

i-o 
THERMISTOR 

ELEMENT 
(1000 OHMS AT 2s•c) 

R1, R2 = 3000 ohms ± 10%; 
0.5 watt 

R, c:.c variable resistor, 500 
ohms, linear taper, 0.5 
watt 

R, cc, 330 ohms ::: 10%, 0.5 
watt 

R,, R12, R" = 47 oluns 
== 10%, 0.5 watt 

Ro = 1000 ohms ::: 10%, 
2 watts 

R1, R, = 1000 ohms ::: 10%, 
0.5 watt 

Rs = 12000 ohms ::: 10%, 
0.5 watt 

Rio = 39 ohms ± 10%, 
0.5 watt 

Ru c-:: 10000 ohms ± 10%, 
0.5 watt 

Rrn = 680 ohms ± 10%, 
0.5 watt 

S = toggle switch; single­
pole, single-throw 

T1 = transformer; 117-v. 
primary; 25.6 v, 0.6-amp. 
secondary; Thordarson 
T-2U'27, or equiv. 

'1'2 = transformer, 117-v. 
primary; 6.3 v, 0.6-arnp. 
secondary; Stancor 
P-6465, or equiv. 
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11-41 ELECTRONIC KEVER. 

r-cy---,~~~~~~~~:• RECEJVE'.R MUTe: 
_____________ ___,;_;ll~24~ __ _:Q:_!:O!~~==~ TO TRANSMITTER 

C,, C, = 1 µf, paper (or 
Mylar), 200 v. 

C2 = 0.47 µf, ceramic, 25 v. 
C4-, Cs = 560 pf, ceramic, 

600 v. 
C,, Co = 330 pf, ceramic, 

600 v. 
C,, C1 = 0.01 µf, ceramic, 

50 v. 
C,o, Cn = 0.02 µf, ceramic, 

50 v. 
C12 =-c 0.1 µf, ceramic, 50 v. 
C13, C1, = 2000 µf, electro­

lytic, 15 v. 
C1, = 16 µf, electrolytic, 

150 v. 
I = indicator lamp No. 47 
K :..c de relay; coil resistance = 2500 ohms; operating 

current = 4 ma; Potter­
Brumfield MLllD, 
or equiv. 

R, = 39000 ohms, 0.5 watt 

R2, Ro. R12, R20 = 3900 ohms, 
0.5 watt 

R,, R, c.c 18000 ohms, 
0.5 watt 

R,, Ra = 51000 ohms, 
0.5 watt 

R., R:o, = potentiometer, 
10000 ohms 

Rr, Ro = 22000 ohms, 
0.5 watt 

Rs, R22, R215 = 68 ohms, 
0.5 watt 

Ru, R21 = 15000 ohms, 
0.5 watt 

Rs, R,o --= 33000 ohms, 
0.5 watt 

R:,, R18, R3c, Rsz = 27000 
ohms, 0.5 watt 

Rs, R?.3 = 270 ohms, 0.5 watt 
R:1 = 68000 ohms, 0.5 watt 
R2< = 100000 ohms, 0.5 watt 
R20 c.c 560 ohms, 0.5 watt 
R21 = 1200 ohms, 0.5 watt 

R28 ,-, volume-control 
potentiometer, 50000 ohms 

Rs,, R,, ,-, 10000 ohms, 
0.5 watt 

R:u = 6800 ohms, 0.5 watt 
R35 =- 8200 ohms, 0.5 watt 
R", Ra,, R,o = 15000 ohms, 

0.5 watt 
Rs,, R38 = 47000 ohms, 

0.5 watt 
Ru = 10000 ohms, 1 watt 
S, = Vibroplex keyer, 

or equiv. 
S2 = toggle switch, double­

pole, double-throw 
S, = toggle switch; single­

pole, single-throw 

T\~J;;;!tf14~oi11
~~ \~ans-

V.C.) 
T2 :.-. power transformer, 

Stancor PS8415, PS8421, 
or equiv. 



376 RCA Transistor Manual 

11-42 GRID-DIP METER 
For Measuring Resonant Frequencies from 3.5 to 100 Mc 

B :-c 13 5 volts, RCA VS304 
C1 - 33 µ,_uf, mica, 50 v. 
C,---' 0.01 µf, paper, 50 v. 
Cs-=-- 5 .u-.uf, mica, 50 v. 
C, =- 0 .01 µf, paper, 50 v. 
C, -c variable capacitor, 50 

pf (Hammarlund type 
HF-50 or equivalent) 

J -- phone jack, norrnally 
closed 

L - plug-in coil 
M -cc microammeter, 0 to 50 

µ,a (Simpson model 1227 
or equivalent) 

R1 =...c variable resistor, 0-0.25 
megohm, 0.5 watt 

R2 -c 220 ohms, 0.5 watt 
Ra - 3,000 ohms, 0.5 watt 
R, - :l,900 ohms, 0.5 watt 
R, -c :l9,000 ohms, 0.5 watt 
X C"C jumper, omit for meas-

urernents belo\v 45 lVIc 

71-43 

NOTE: Wind coils according 
to the follo\ving directions·: 

Coil Freq. Range 
1 3.4-6.9 Mc 
2 6.7-13.5 lVIc 
3 13-27 Mc 
4 25-47 lVIc 
5 46-78 :VIc 
6 74-97 Mc 

Wire Size 
#28, enamel 
#24, enamel 
#24, enamel 
#24, enamel 
#24, enamel 
#16, tinned 

LIGHT FLASHER 
60 Flashes per Minute 

No. of Turns 
48~'4. close \\Tound 
22, close \vound 
9~'8, close wound 
4,u, close wound 
1,2, close \vound 
hairpin formed, 11~ inches 
long including pins1 and ~4, 
inch v:idc 

Coil fonns are Amphenol 
type 24-5H or equivalent. 

s 

LAMP7 
TYPE 
2N441 _ 

-=- 12\I 
+ 

+ -

C1 =: 25 µf, electrolytic, 12 v. 
C2 ----: 100 µ.f, electrolytic, 

12 v. 
LA::\TP = bulb, 12 v, 

1 ampere 
Rt R, ~- 2000 ohms, 0.5 watL 
R2 R, C"C 100000 ohms, 

0.5 watt 

R, :...= 120 ohms, 0.5 watt 
S :...= switch 

NOTE: C, and C2 may be 
varied to change flashing 

rate. Bulbs and other resist­
ive loads handling currents 
up to one ampere may be 
used, but inductive loads 
should not be used. 



Circuits 317 

11-44 LIGHT DIMMER CONTROL USING SILICON 
CONTROLLED RECTIFIER 

(Half wave) 

n 7-45 CODE-PRACTICE OSCILLATOR 

B - 1.5-4.5 v. (One to three 
series-connected RCA 
VS036 dry cells may be 
used, depending upon the 
volume level desired.) 

Ct C2 - 0.01 µf, paper, 150 v. 
H -·· Headphone, 2000-ohm, 

magnetic 
R1 · 2200 ohms, 0.5 watt 
Hz = 27000 ohms, 0.5 watt 
R, = 3000 ohms, 0.5 watt 
R4 volume control poten-

tiometer, 50000 ohms, 0.5 
watt 

i i-46 PHOTO-RELAY 
Operates with Light Increase 

B _ 6 volts, RCA VS317 
R1 - 120 ohms, 0.5 watt 
R, - potentiometer, 5 0 0 0 

ohms; Mallory L-14 or 
equivalent 

Relay = 1000 ohms, 2.3-mil­
liampere operating cur­
rent; Sigrna type 5F or 
equivalent 

NOTE; The relay mounting 
frame is at armature poten­
tial and should be insulated 
from a common chassis for 
safety reasons. 

PHOTOCELi. 
TYPE 4425 

fil 

-==-B 
+ 

TO CONTROLLED 
CIRCUIT 



RCA Technical Publications 

o,ri Electrori Tubes, Sem;iconductor Products, 
arid Batteries 

Copies of the publications listed below 
may be obtained from your RCA dis­
tributor or from Commercial Engineer­
ing, Radio Corporation of America, 
Harrison, N. J. 

Semiconductor Products 

e RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK-HB-10. Two binders, 
each 73/s" L x 5%" W x 23/s" D. 
Contains over 1000 pages of loose­
leaf data and curves on RCA semi­
conductor devices such as transistors, 
silicon rectifiers, and semiconductor 
diodes. Available on a subscription 
basis. Price $10.00* including serv­
ice for first year. Also available with 
RCA Electron Tube Handbook HB-3 
at special combination price of $25.00. * 

• RCA TUNNEL DIODE MANUAL -TD-
30 (83/s" x 5¾")-160 pages. Describes 
the microwave and switching capabili­
ties of tunnel diodes. Contains infor­
mation on theory and characteristics, 
and on tunnel-diode applications in 
switching circuits and in microwave 
oscillator, converter, and amplifier cir­
cuits. Includes data for over 40 RCA 
germanium and gallium arsenide tun­
nel diodes and tunnel rectifiers. Price 
$1.50. •t 

e RCA SEMICONDUCTOR PRODUCTS 
GUIDE- -3L1010/1Lll47 (10%" x 8%")-
12 pages. Contains classification chart, 
index, and ratings and characteristics 
on RCA's line of transistors, silicon 
rectifiers, semiconductor diodes, and 
photocells. Single copy free on re­
quest. 

e RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE-lCE-215 (103/s" 

x 83/s'')-28 pages. Describes outstand­
ing features o.f RCA silicon power 
transistors and their use in many 
critical industrial and military appli­
cations. Includes construction details, 
discussion of voltage ratings, thermal 
stability conditions, and equivalent 
circuits for power transistors. Price 
50 cents. *t 

• TRANSISTORIZED VOLTAGE REGU­
LATORS APPLICATION GUIDE-lCE-254 
(103/s" x 8%") --12 pages. Describes 
and discusses transistorized voltage 
regulators of the series and shunt 
types. Included are design considera­
tions, step-by-step design procedures, 
and the solutions to sample design 
problems. An Appendix contains the 
derivation of design equations. Price 
25 ccnts.•t 

e RCA TRANSISTOR REPLACEMENT 
GUIDE-1L1115 (107/s" x 83/s")-36 
pages. Contains RCA transistor and 
rectifier replacement data for more 
than 1000 portable radio receivers, 
table radio receivers, tape recorders, 
and portable equipment of 145 manu­
facturers. Price 35 cents. *t 

e RCA SILICON RECTIFIER INTER­
CHANGEABILITY DIRECTORY-1CE-229A 
(103/s" x 83/s")-16 pages. Contains re­
placement information, ratings, char­
acteristics, and physical dimensions 
for more than 400 silicon and selenium 
rectifiers. Price 25 cents. *t 

• RCA VARACTORS-VAR-100 (10'1/s" 
x s:1/8")-8 pages. Contains complete 
data on RCA's line of silicon and 
gallium arsenide varactors. Quick­
selection guide permits easy selection 
of proper RCA varactor for given 
frequency-multiplier or parametric-
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RCA Technical Publications 

amplifier application. Single copy free 
on request 

e TECHNICAL BULLETINS-Authorized 
information on RCA semiconductor 
products. Be sure to mention type­
number bulletin desired. Single copy 
on any type free on request. 

Electron Tubes 

e RCA ELECTRON TUBE HANDBOOK 
-HD<1 (73/s" x 5%"). Five 2¼-inch­
capacity binders. Contains over 5000 
pages of looseleaf data and curves on 
RCA receiving tubes, transmitting 
tubes, cathode-ray tubes, picture 
tubes, photocells, phototubes, camera 
tubes, ignitrons, vacuum gas rectifiers, 
traveling-wave tubes, premium tubes, 
pencil tubes, and other miscellaneous 
types for special applications. Avail­
able on subscription basis. Price 
$20.00'" including service for first year. 
Also available with RCA Semicon­
ductor Products Handbook HB-10 at 
special combination price of $25.00.,. 

• RADIOTRON° DESIGNER'S HAND­
BOOK-4th Edition (8¾" x 5½")-
1500 pages. Comprehensive reference 
covering the design of radio and audio 
circuits and equipment. Written for 
the design engineer, student, and ex­
pcrimenkr. Contains 1000 illustra­
tions, 2500 references, and cross­
referenced index of 7000 entries. 
Edited by F. Langford-Smith. 

• RCA PHOTOTUBE AND PHOTOCELL 
MANUAL-PT-60 (8¼" x 53/s·")-192 
pages. Well-illustrated informative 
manual covering fundamentals and 
operating considerations for vacuum 
and gas phototubes, multiplier photo­
tubes, and photocells. Also describes 
basic applications for these devices. 
Features easy-to-use selection chart 
for multiplier phototubes. Data and 
performance curves given for over 90 
photo-sensitive devices. Price $1.50*t 

e RCA RECEIVING TUBE MANUAL­
RC-22 (81/i" x 53/s")-544 pages. Con­
tains technical data on over 1000 
receiving-type tubes for home-enter­
tainment use and picture tubes for 
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black-and-white and color TV. Fea­
tures tube theory written for the 
layman, application data, selection 
charts, and typical circuits. Features 
lie-flat binding. Price $1.25*t 

• RCA TRANSMITTING TUBES-TT-5 
(8¼" x 5%")-320 pages. Gives data 
on over 180 power tubes having plate­
input ratings up to 4 kw and on as­
sociated rectifier tubes. Provides basic 
information on generic types, parts 
and materials, installation and appli­
cation, and interpretation of data. 
Contains circuit diagrams for trans­
mitting and industrial applications. 
Features lie-flat binding. Price $1.00•t 

• RCA POWER TUBES-PGl0lF (10%" 
x 83/s"")-36 pages. Technical informa­
tion on 200 RCA vacuum power tubes, 
rectifier tubes, thyratrons, and igni­
trons. Includes terminal connections. 
Price 60 cents. *t 

• RCA RECEIVING-TYPE TUBES FOR 
INDUSTRY AND COMMUNICATIONS­
RIT 104C (10'1/s" x 83/s")-44 pages. 
Technical information on over 190 
RCA "special red" tubes, premium 
tubes, nuvistors, computer tubes, pen­
cil tubes, glow-discharge tubes, small 
thyratrons, low-microphonic amplifier 
tubes, mobile communications tubes, 
and other special types. Includes 
socket-connection diagrams. Price 35 
cents.*t 

e RCA RECEIVING TUBES AND PIC­
TURE TUBES-1275K (103/s" x 83/s'')-
64 pages. New, enlarged, and up-to­
date booklet contains classification 
chart, application guide, characteris­
tics chart, and base and envelope 
connection diagrams on more than 
1050 entertainment receiving tubes 
and picture tubes. Price 50 cents. *t 

• RCA PHOTO AND IMAGE TUBES­
lCE-269 (10%" x 83/s") -32 pages. 
Includes concise data on RCA multi­
plier phototubes, gas and vacuum 
photo-diodes, and image-converter 
tubes. Contains response curves for 
photo and image tubes, sockets and 
shields for phototubes, and dimen­
sional outlines for photo and image 
tubes. Price 60 cents. •t 
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e RCA INTERCHANGEABILITY DIREC­
TORY OF INDUSTRIAL-TYPE ELECTRON 
TUBES-ID-1020D (103/s" x 8¾")-12 
pages. Lists more than 1600 basic type 
designations for 20 classes of industrial 
tube types; shows the RCA Direct Re­
placement Type or the RCA Similar 
Type, when available. Price 35 cents.*t 

e RCA PHOTOCELLS -1CE-261A (107/s" 
x 8~·s") -32 pages. Contains a selection 
of photocell-circuit diagrams; tech­
nical data and characteristic curves of 
HCA photoconductive, photojunction, 
.ind photovoltaic cells; interchange­
ability information. Also contains 22 
representative circuits. Price 50 
cents.*t 

e RCA MAGNETRONS AND TRAVEL­
ING-WAVE TUBES -MT-301A (10%" x 
83/s")-48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech­
niques for measurement of electrical 
parameters. Price 60 cents. *t 

• RCA PENCIL TUBES- lCE-219 (10%" 
x 8¾")-28 pages. Contains operating 
theory for pencil tubes, electrical ;md 
mechanical circuit-design considera­
tions, enviromnental considerations, 
application considerations, and data 
for commercial types. Price 50 cents. •t 

e RCA CAMERA TUBES-CAM-600 
(103/s" x 8%")--16 pages. Contains 
classification charts, defining data and 
typical characteristics curves for RCA 
image orthicons and vidicons. Camera 
tubes recommendec.l for new equip­
ment design are hiehlighted. Price 50 
ccnts.*t 

e RCA INTERCHANGEABILITY DIREC­
TORY OF FOREIGN vs. U.S.A. RECEIV­
ING-TYPE ELECTRON TUBES-1CE-197C 
(83/s" x 10%")-8 pages. Covers ap­
proximately 800 foreign tube types 
used principally in A:vI and F:VI radios, 
TV receivers, and audio amplifiers. In­
dicates U.S.A direct replacement type 
or similar type if available. Price 10 
cents.* 

RCA Transistor Manual 

e RCA STORAGE AND CA THODE-RAY 
TUBES- lCE-270 (103/s" x 8%")- 12 
pages. Includes concise data on RCA 
display-storage tubes, computer­
storage tubes, scan-converters, rade­
chons, oscillograph-type cathode-ray 
tubes, and special purpose kinescopes. 
Price 20 cents.*t 

• RCA NUVISTOR TUBES FOR INDUS­
TRIAL AND M!LlTARY APPLICATIONS­
lCE-280 (10%" x 3%")-16 pages. 
Describes unique features of nuvistors 
and includes tabular data, dimensional 
outlines, curves, terminal diagrams, 
and socket in.formation. Price 25 
cents.*t 

e TECHNICAL BULLETINS -Authorized 
information on RCA receiving tubes, 
transmitting tubes, and other tubes 
for communications and industry. Be 
sure to mention tube-type bulletin 
desired. Single-copy on any type free 
on request. 

Batteries 

e RCA BATTERY MANUAL-BDG-111 
(10%" x 8¾")-64 pages. Contains 
information on dry cells and batteries 
[ carbon zinc (Leclanche), mercury, 
and alkaline types]. Includes battery 
theory and applications, detailed elec­
trical and mechanical characteristics, 
a classification chart, dimensional out­
lines, and terminal connections on 
each battery type. Price 50 cents.*t 

e RCA BATTERIES-BAT-134F (107/s" 
x 83/s") -24 pages. Technical data on 
113 I ,eclanche, alkaline, and mer­
cury-type dry batteries for radios, 
industrial applications, flashlights, 
lanterns, and for photoflash service. 
Price 35 cents.*t 

' Trade Mark Rer,. U.S. Pat. Off. 
• Prices s:,own apply in U.S.A. and arc 

subject to change without notice. 
t Suggested price. 



Reading List 
The following list contains a number of references which should prove 

helpful to those interested in further information on semiconductor theory 
and applications. 
Basic Theory and Application of Transistors TM 11-690, U.S. Govt. Print­

ing Office, 1959. 
BETTRIDGE, B. R. Transistors and Crystal Diodes, Wehman Bros., 1954. 
Bro:sim, S. J. Transistor Technology, Vol. III. D. Van Nostrand Co., Inc., 
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Inc., 1960. 
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Book Co., Inc., 1961. 
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KEY TO TERMINAL DIAGRAMS 

A 
B 
C 
Di 
D2 
Ds 
E 

iRIENTATION INDICATOR 
(INDEX TAB) 

Anode 
Base 
Collector 
Diode Unit No. 1 
Diode "Cnit No. 2 
Diode enit No. 3 
Emitter 

NOTES: 

SHORT LEAD 
OR PIN 

CONNECTION TO CASE 

FLEXIBLE LONG LEAD 

F Mounting Flange 
G Gate 
IC lnternal Connection 
IS Interlead Shield 
K Cathode 
L Lug 
s Stud 

Elongated case symbol denotes "in-line" arrangement of elec­
trode terminals. 

Arrow on case of diodes or emitter lead of transistor diagrams 
indieates direction of "conventional current flow"; electron cur­
rent Hows in a direction opposite to the arrows. 


