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RCA TRANSISTOR CLASSIFICATION CHART

CLASS OF SERVICE CLASS OF SERVICE
@ Raiio Frewm:y Audio Frequency Switching Ratio Frequency Audio Frequency Switching
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A “Drift” Transistor

{ If‘illllggy version JAN-2N220 also available. Meets military specification MIL-T-19500/1 dated January
, 1957.

= Military version USA-2N274 also available. Meets military specification MIL-T-19500/26 Signal Corps

(Sig C) dated October 3, 1957.

© 1960 RADIO CORFORATION OF AMERICA, ALL RIGHTS RESERVED.

1 Not recommended for new equipment design.
& Military version USA-2N384 also available. Meets military specification MIL-T-19500/27 Signal Corps

(Sig C) dated October 14,

1957.

* Military version USAF-2N404 also available. Meets military specification MIL-T-19500/20 USAF

dated July 23, 1957,
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RCA SILICON RECTIFIER CHARACTERISTICS

GENERAL MAXIMUM RATINGS CHARACTERISTICS
@ DATA (Absolute-Maximum Values) Maximum Reverse Current
TYPICAL For supply frequency of 60 cps and with capacitor input to fllter Microamperes (DC)
APPLICATION Dimensional Peak RMS DC Forward Ament l;%mperatuu
TYPE D;:srlmrrl'z segl[:‘t“g:ezz "5:7?’ svl:)':gsly g;n 1":?5? Operating I Storage M '2:{:?;"’“!‘2 S Tﬁlmg'cp‘w
Types for Television and Radio-Receiver Applications
IN1763 | Power Supply Any O 400 140 0.5 100 —65 to +150 100 1000
TIN1764 Power Supply Any m 500 175 0.5 100 —65 to +150 100 1000
GENERAL MAXIMUM RATINGS CHARACTERISTICS
@ DATA (Absolute-Maximum Values) Maximum Reverse Current
TYPICAL For supply frequency of 60 cps and with resistive or inductive load Microamperes (D)
APPLICATION DC Farward Ambient Temperature
TYPE operaing | Outire | tnvarse Bt miliamperes oc A Masimum PIV | At Maximum PIV
Pasition see page 22 volts valts a0°e atis0°c Operating | Storage and 25°C and 150°C 4
Types for Industrial and Military Applications
1N440-B [Magnetic Amplifier Any m 100 70 500 250 165 —65 to +175 0.3 100
T1N441 -B [Magnetic Amplifier Any @ 200 140 500 250 165 —65 to +175 0.75 100
1N442-B |Magnetic Amplifier Any m 300 210 500 250 165 —65 to +175 1 200
1N443-B|Magnetic Amplifier Any m 400 280 500 250 165 —65 to +175 1.5 200
1N444-B |Magnetic Amplifier Any @ 500 350 425 0 150 —65 to +175 1.75 200
1N445.B|[Magnetic Amplifier| Any O 600 420 400 0 150 —65to +175 2 200
1IN536 Power Supply Any m 50 35 500 250 165 —65 to +175 S 400
TN537 Power Supply Any @ 100 70 500 250 165 —65 to +175 5 400
TN538 Power Supply Any @ 200 140 500 250 165 —65 to +175 5 300
TN539 Power Supply Any @ 300 210 500 250 165 —65 to +175 5 300
TN540 Power Supply Any @ 400 280 500 250 165 —65 to +175 5 300
T1N547 Power Supply Any m 600 420 500 250 165 —65 to +175 5 350
TIN1095 Power Supply Any m 500 350 500 250 165 —65to +175 5 300
Types for Industrial and Consumer-Product Applications
TN2858 General Purpose Any @ 50 35 500 — 125 —65 to +125 1* —
TN2859 | General Purpose Any m 100 70 500 — 125 —65 to +125 1* ——
TN2860 | General Purpose Any m 200 140 500 — 125 —65 to +125 1* —
1N2861 General Purpose Any m 300 210 500 — 125 —65 to +125 1* —
1N2862 | General Purpose Any @ 400 280 500 — 125 —65 to +125 1* —
T1N2863 General Purpose Any @ 500 350 500 — 125 —65 to +125 1* —
1N2864 | General Purpose | Any @ | oo 420 500 — 125 | —65to +125 1* -

RCA GERMANIUM COMPENSATING-DIODE CHARACTERISTICS

GENERAL MAXIMUM RATINGS CHARACTERISTICS
. V | ) t an ambient R
TYPICAL APPLICATION DATA (Absolute-Maximum Values temperature of 25°C
TYPE Dimensional Ambient Temperature

Operating Outline Reverse DC Forward t DG Forward Forward

Position see page 22 volts milliampeses | Operating Storags milliamperes milfivolts

Use in Class B circuits to compensate for
TN2326 |the effects, on bias, of variations in ambient Any O —1 10 71 —65 to +85 2 135
temperature and supply voltage.

4 Averaged over one complete cycle.

* Typical value.



RCA TRANSISTOR

TYPICAL
@ GENERAL DATA MAXIMUM RATINGS OPERATION
A (Absolute-Maximum Values) Ambient
CI.°:s Electrical § Mechanical Temperature = 25°C
Minimum Maximum Maxi i
SERVICE| _ bC oc oc | ot oimer Collctr TSN | mbiont
TYPE Collector- Collector Emitier ing | slemal | pg o e e at ambient Storage e pc | Current
to-Baso Curront Current Posi- | Qutfine (oollactor- | Emitier- | Cellector | Emitter temperature of: Tempor- | Cir- | Collecter- | Collecter T"‘".""
yolts i u3 tien (500 pages 1g-gage | to-Base ; Curremt | Current ature | cuit | te-Emifter | Curreat a ﬁ:
(BVczo) (Icpo) (IzB0) W22 | yohis | voits | ma | ma | 25°C ] sse¢ | 1°c | ¢ wits | m ¢
Germanium, p-n-p, Radio-Frequency Types* ‘
455 —~16 -6 —12 —-65 |[E| —9 |—0.5]| 45
2N139 Kc at at at Any| @) | —16|—05/—15| 15 80| 35| 10 | to |E| -9 -1 | 48
Amplifier | Ic=—10| Vog=—12 | Vgs = —0.5 +85 |B| —9 |—0.5|0.978
535-1640 | —16 -6 —12 —65
2N140 Kc at at at  |Any| @) |—16|-0s[—15| 15 |8o| 35| 10 | to |BI| 25 208,13,
Converter | Ic=—10| Vep=—12 [Vgg=—0.5 +85 - e
455 —~16 —6 —12 -65 |E] —9 |—o0.5] 45
2N218 Kc at at at Any| () | ~16|—05| 15| 15 |80 | 35 | 10 | to |E| -9 |—1 | 48
Amplifier { Ic=—10| Vos=—12 |Vgs = —0.5 +85 |B| —9 | —0.5]/0.978
il 1
535-1640 ~16 —6 —12 —65 l.
2N219| Ke at at at  |any| @) |~16|—05|~15| 15 (80 35 | 10 | to [Ef T3 |08 00,
Converter | Ic=—10| Vep=—12 {Vgg=—0.5 4185 . )
Drift Typel —40 —16 —50 65 [E| -9 |—1 | 60
2N247 RF at at at Any/ G —351—0.5| —10] 10 (80 50 | 23 | to {E| —9 |-—1 60
Amplifier | I¢=—50| Vog=—~30 |[Vep=—0.5 +85 |B| —9 |—1 |0.984
Drift Type ~40 —12 —12 —65 |E| —12 —1.5]| 60
2N274 RF at at at Any| @ | —40|—0.5| —10| 10 {120 72 | 46 | to |E| —12 |—~15] 60
Amplifier | I¢=—50| Vos=~12 [Vgs=—0.5 +100 { B{ —12 | —1.5 0.984
Drift Type —10 —50 —65 |[E| —12 |—1 | 60
2N370 RF — at at Any| @ |~24|-05|—-10| 10 |80 | 50 | 23 | to |E|—12 |—1 | 60
Amplifier Ves=—12 [Vgg=—0.5 +8 |E{ —12 | —1 60
Drift Type —10 —50 —65
| 2N371 RF — at at Any| (@ | —24|-05/—10| 10 |80 | 50 | 23 | to |B| —12 [—1 |0.984
[ Oscillator Vep=—12 |Vgs=—0.5 485
|
: Drift Type —10 —50 —65 [E| —12 |—1 60
2N372 RF — at at Any| @ | —24|—05/—10| 10 |80 | 50 | 23 | to |E|-12 (-1 | 60
Mixer Ves=—12 {Vgp=—0.5 +85 |[E| —12 [—1 | 60
Drift Type| —25 -8 —12 —65 |[E| —12 |—1 | 60
2N373 IF at at at Any| (@ |~25|—05|—10| 10 |80 | 50 | 23 | to |[E| -9 [-1 | 60
Amplifier | Ic=—50| Vea=~12 |Vgs=—0.5 +85 |[B| —12 |—1 |0.984%
Dritt Drpel  _as -8 —~12 —65 |[E| —12 | —06| —
2N374 Ko at at at Any| @ |-25|—05|-10] 10 |80 | 50 [ 23 | to [E| -12 |-1 | 60
Converter Ic=—50| Vep=~12 [Vep=—0.5 +85 |[B| —12 |—1 10.984
Drift Type —40 —12 —12 —65 _ _
2N384| VHF at at at  |any| @ |40 |-0s|—-10| 10 f120| 72 | a6 | o[BI Z12 [212]059%s
;. Amplifier | Ic=—50|V¢ep=~—12 [Vgp=—0.5 +100 : :
1]

¢ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(ua) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emitter-to-base volts.
Ambient temperature = 25°C.

4 Alloy-Junction.

B = Common-Base, Emitter-Input Circuit.

(o]
E

Common-Collector, Base-Input Circuit.
Common-Emitter, Base-Input Circuit.




CHARACTERISTICS

N

CHARACTERISTICS
TYPICAL OPERATION (Cont’d) For COMMON-EMITTER CIRCUIT, BASE INPUT at Ambient Temperature = 25°C
Ambient Temperature = 25°C Small-Signal Hybrid-x Parameters
For equivalent circuit, see page 11
Fraguency
Power Gain .
Alphs- DC De Intrinsic For Uni
c:m; Collector- | Gollector cm:f:,ﬁ::“ c‘“:ﬂm nT’r‘ans- inert, TYPE
Sigmal Input Load Power Gain Frequency | to-Emitter | Current | Resistance conduetance Amplifi-
Frequency | Resistance Resistance aximum sefu t valts ma ohms umhos cation}
Mc ohms ohms db db (Y] (Vce) (Ic} (rot’} gv'e , fee , e Ct'e , [ Em) Me
‘ Germanium, p-n-p, Radio-Frequency Types*
0.455 1000 70000 38.8 28.4 —
-9 —0.5 85 425 4.6 | 0.22 540( 9.5 19300 13
0485 | 500 | 30000 | 378 | 312 | — | _g | _1"| 75 |800| 86| 025 1100| 9.5 | 3se00 | 14 | 2N139
1 700 | 75000 - 32 1o —~9 | —06| 8 |480| 54| 0.23 650 9.5 22600 | 16.5 | 2N140
8222 1288 ;8888 g?g §?g : —9 —0.5 85 425 4.6 | 0.22 540( 9.5 19300 13 2N218
i i o i - 6.8 -9 | —1 75 | 800| 8.6 | 0.25| 1100| 9.5 | 38600 14
1 700 1 75000 | — 32 o | —9 | 06| 8 [480| 54 023 650 9.5 | 22600 [ 16.5 | 2N219
1.5 1350 70000 45 37 —
10.7 170 4500 24 — — -9 —1 40 640 — -— 200 1.7 37000 132 2N247
— — — — — 30
1.5 1350 70000 50 45 —
12.5 150 4000 27 22 — —12 —1.5 40 640 —_— — 200 1.7 37000 132 2N274
— — — — - 30
11(5) 1;88 1?2888 ggg 13;16 — Interlead Capacitance between base lead and collector lead is 132 2N370
20 100 11000 1% 12'5 _ 0.03 uuf with leads cut to %3” and interlead shield grounded.
_ . o _ _ Interlead Capacitance between base lead and collector lead is
30 0.03 uuf with leads cut to ¥;” and interlead shield grounded. 132 2N371
11(5) 1;(5)8 I?gggg ggg 13;16 — Interlead Capacitance between base lead and collector lead is 132 2N372
20 100 11000 1& 12:5 - 0.03 uuf with leads cut to 3{;” and interlead shield grounded.
8:22 3(2;88 288888 55475 ggg : Interlead Capacitance between base lead and collector lead is 132
i — — - _ 30 0.03 uuf with leads cut to 3{;” and interlead shield grounded. 2N373
i 290 100&)00 _ ﬂ _ Interlead Capacitance between base lead and collector lead is 132 2N374
_ _ o . . 30 0.03 uuf with leads cut to 3{s” and interlead shield grounded. N
123 250 | 16000 | 32 B 1 1 —12|-15] 50 |960| — | —| 90| 13| 56800 | 250 | 2N384
4 Alloy-Junction. 1 gm
1 This frequency (figure of merit) may be calculated from the equation: f = —¢ /v —
47V oy Cv'eCh'o

Information furnished by RCA is believed to be accurate and reliable. How-
ever, no responsibility is assumed by RCA for its use; nor for any infringements
of patents or other rights of third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent
rights of RCA.

-
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RCA TRANSISTOR

TYPICAL

GENERAL DATA MAXIMUM RATINGS OPERATION
Absolute-Maximum Valves Ambi
@ CLOAFSS Electricat § Mechanlcal { ) Tempe m’:}:;ﬂ: 25°C
Minimum Maximum Maximum
SERVICE| _ OC oc o |operat Dimer- Collctor Bhslpaton | ient
TYPE Collector- Collector Emitter ing | siomal | pe ne nc nc at ambient Storage ne DC Curreat
l“"““’ Current Current Posi- | Dutfie oqjigctor- | Emitar- | Collector | Emitter temperature of: Temper- | Cir- | Collector- ) Collector Il’!‘llﬁ‘l.
volts m ua tion seq F'g“ 1e-Base | lo-Base | Current | Current ature | tuit | to-Emitter | Current | T
(BVcpo) (lcro) {leso) -2 volts volis ma ma 25“?[ 55°CT nec °¢ volts ma
| . . A .
] Germanium, p-n-p, Radio-Frequency Types (Continued) '
I 455 —13 —10 —12 —65|E| —9 |—05]| 45
g 2N409 Kc at at at Any| @) |13 |—05|—15] 15 |80 | 35| 10 | to |E| -9 |-1 | 48
: Amplifier | Ic=~10 | Vep=—12| Vgz=—0.5 +85 (B | +9 |—0.5{0.978
i
' 455 —13 —10 —12 —65|E | —9 |—05] 45
fl 2N410 Kc at at at Any —131-05/—15| 15 |8 | 35| 10| to |E|—9 |—1 | 48
|
Amplifier | Ic=—10 |Vep=—12|Vgs=—0.5 +85 (B { —9 |—0.5{0.978
535-1640 —13 —10 —12 —65 _
2N411 Kc at at at  |aAny| @) |-13|-05 —15] 15 | 80| 35| 10 | o | E| 5 |Z081 72
Converter | Io=—10|Veg=—12 | Vgg=—0.5 +85 : :
]l
535-1640 —13 —10 —12 —-65 | & L
{~9 [—0.6] 75
2N412 Kc at at at Any —13 |—0.5| —15] 15 80 35 10 to [ —0.610.98
‘ ' Converter | Ic=—10 | Vgp= —12 | Vgp= —0.5 0 +85 B 9 06)0.987
|
i Drift Type —24 —16 —16 —65 | E —12 |—-05] —
2N544 RF at at at Any| @ | ~24|-05/ —10| 10 |8 | 50| 35 | o [E —12 |-1 60
| Amplifier | Ic=—50 |Vos=—12|Vea= —0.5 +85|B | ~12 | —1 |0.984
tf
i Drift Typel —34 -5 —8 —65 |E | ~12 |—1 60
. 2N640 RF at at at Any| @ |—34 |-1 |—10| 10 | 80| 50| 35 | to |E | ~12 |~0.5] 50
i Amplifier | Ic=—50 | Vep=—12| Vgn=—1 +85 |B | —~12 |—1 |0.984
z
| Drift Type| —34 —7 -8 —65 |E | —12 =1 | 60
| 2N641 IF at at at Any| @ [-34 |-1 (—10( 10 | 80| 50| 35 | to |[E | —12 [~0.5| 50
i Amplifier |Ig=—50 |Vep=—12 | Vgp=—1 +85 !B | —12 |—1 |0.984
| .
f Dritt Type) 34 ~7 -8 —65 |E | ~12 |[~0.6]| —
' 2N642 Ko at at at Any| (@ [~34|—1 [—10| 10 [ 80| 50| 35 | to |E (~12 |~1 | 60
Converter Ic=—50 (Vep=—12 | Vgg=—1 +85 | B | —12 ' -1 0.984
i |
i Drift Type| —40 —12 —12 65 |E | —12 |-13] 60
! 2N1023 RF at at at Any o —40 |—05|—101] 10 |120| 72 | 46 | to ! l .
Amplifier |I¢=—50 |Vep=—12 |VEp=—0.5 +100 | B | —12 | —1.5/0.98%
{ —
; Drift Type| —40 —12 —12 ~65 |E | —12 ~1.5 60
2N1066 RF at at at Any 0 ~40 |[—0.5(—101{ 10 [120| 72 | 46 | to |
i Amplifier |Ic=—50] I¢=—50 |Vep=—0.5 +100 |B | —12 —1.5|0.984
' Drift Type| —40 -12 —12 —-65 |E | =12 ~1.5| 60
2N1224| VHF at at at Any| @) |—40 |-0.5| —10 | 10 |120| 72 | 46 | to 5
Amplifier |I¢=—50 |Vep=—12|Vgs=—0.5 +85 |[B | —12 —1.5[0.984
1
Drift Type| —40 ~12 —12 —65 |E ] —12 |—1.5] 60
2N1225| RF at at at Any| @) | —40 |-05|—10| 10 |120| 72| 46 | to
Amplifier |Ic=—50 |Vep=—12|Ves=—0.5 +85 ts —12 | —1.5]0.984

-

¢ Cutoff Data. Collector-to-Base Voltage and Collector Current

a 3 .
} values obtained with emitter open at stated dc collector current Alloy-Junction.

(ua) or stated dc collector-to-base volts. Emitter Current values B = Common-Base, Emitter-Input Circuit.
1 obtained with collector open at stated dc emitter-to-base volts. C = Common-Collector, Base-Input Circuit.
f z — o, . - .
‘ Ambient temperature = 25°C. E = Common-Emitter, Base-Input Circuit.



CHARACTERISTICS

CHARACTERISTICS :
TYPICAL OPERATION (Cont'd) For COMMON-EMITTER CIRCUIT, BASE INPUT ot Ambient Temperature = 25°C
Ambient Temperature = 25°C Small-Signal Hybrid-= Parameters
For equivalent circuit, see page 11
Frequency
Power Gain
Alpha- DC DC Intrinsic For Unity
Ctrloﬂ Collector- | Collector Cw:':;l:‘n e canlg:‘a'ncn Trans- Power TYPE
Sigmal Input Load ower Gain Freguency | to-Emitter | Curremt | Reslstance conduclance Ampfifi-
Frequenty | Resistance Resistante Waximum seful T volts ma thms pmhos cation}
Me shms ohms db b (fo) (Ver) (Ic) (') e ] [ ] [ Cv'e ] [ (gm) Me
* . A ]
‘ Germanium p-n-p, Radio-Frequency Types (Continued)
0.455 1000 70000 38.8 28.4 —
-9 -0.5 85 425 4.6 | 0.22 540 | 9.5 19300 13
0455 | 500 | 30000 | 378 | 312 4 ) 9 | 1" | 75 |800| 86 | 025| 1100| 9.5 | 38600 | 14 | 2NAO9
0.455 1000 70000 38.8 28.4 —
-9 —0.5 85 425 | 4.6 | 0.22 540 | 9.5 19300 13
0455 | 500 | 30000 | 378 | 312, 2 g |- 75 |800| 9.6 | 0.25] 1100 | 9.5 | 38600 | 14 | 2N410
1 700 | 75000 | — 32 o | —9 |-06| 85 |480( 5.4 | 023 650| 9.5 | 22600 | 165 | 2N411
1 700 | 75000 ¢\ — 32 o | =9 |—o6| 85 [480| sa| 023 650| 9.5 | 22600 | 165 | 2N412
1.5 2100 28900 413 3&4 _ Interlead Capacitance between base lead and collector lead is 132 2N544
—_ — — - _ 30 0.03 ppf with leads cut to ¥;” and interlead shield grounded.
}g ;888 ;ggggg 4‘;},}5 gg _ Interlead Capacitance between base lead and collector lead is 2N640
~ o T o -~ 42 0.03 puf with leads cut to %;” and interlead shield grounded. —
8;2; ?}ggg 3388888 S;és gg _ Interlead Capacitance between base lead and collector lead is 2N641
- -~ — ~® o 42 0.03 puf with leads cut to ¥{;” and interlead shield grounded. —
i 290 IOOE)OO _ iﬂ _ Interlead Capacitance between base lead and collector lead is 2N642
. - - o - 42 0.03 ppf with leads cut to 3{” and interlead shield grounded. —
30 100 8000 26 23 — Thermal Resistance (R ) between junction and case = 0.31 °C/mw
50 25 8000 | 24 21 120 | Thermal Resistance (R1) between junction and free air = 0.62 °C/mw | 2N1023
30 100 8000 26 23 — Thermal Resistance (Rt) between junction and case = 0.31 °C/mw 1066
50 25 8000 24 21 120 Thermal Resistance (Rt) between junction and free air = 0.62 °C/mw 2N
1.5 1350 70000 | 50 — _
12 T20 4000 | 37 _ 30 —12 1.5 40 |640 | — | — | 200 | 1.7 | 37000 | 132 |2N1224
12.5 250 16000 32 — . _ . . ’
P X 00| 32 - 100 12 |-15| 50 |960 90| 1.3 | 56800 | 250 |2N1225

4 Alloy-Junction.

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

f

1 Em

4z rbb, Cblc Cb,o
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RCA TRANSISTOR

TYPICAL
@ GENERAL DATA MAXIMUM RATINGS OPERATION
(Absolute-Maximum Values) Ambient
CLOAFSS Elsctrical ¢ Machanical Temperc;::::':ae“= 25°C
SERVICE Mlngrgum M.;)'Emm M'ﬁ'é""" operat| Dimen- Colfector Dissipation
TYPE Collector- Collector Emitter ing | sional me Ambient Cument
10-Ba ¢ t ¢ t Posi- | © DC Dne oc oeC al ambient Storage DC e Transfe
pitie urren urren “‘“ utline oollgctor- | Emitter- | Collector | Emitter temperaturs of: Temper- | Cir- | Gollector- | Gollector| ' Fee !
volls ua s 0n 1588 D3gOS| 19-Basa | fo-Bass | Current | Current ature | cult | to-Emitter | Current t“('
(BVcBo) (Icso) (Ieso) g volts volts ma ma | 25°C| 55°C | 71°C °¢ volts ma athRe
Germanium, p-n-p, Radio-Frequency Types*' (Continued) '
Drift Type, —60 —12 —12 —65{E | —12 | —1.5] 60
2N1226| RF at at at Any| @ | —60|—05| —10| 10 |120f 72| 46 | to
Amplifier | I¢c=—50|Veg=—12|Vgp=—0.5 +85 —12 | —1.5{ 0.984
Drift Type| —40 —12 —12 —65 |E | —12 | —1.5| 90
2N1395 RF at at at Any o —40|—0.5| —10 | 10 [120] 72| 46 | to |E | —12 | —1.5} 90
Amplifier | I¢=—50 |Vep=—12Vgp=—0.5 +100/B | —12 | —1.5( —
Drift Type| —40 —12 —12 - —65 |E | —12 [—1.5] 90
2N1396| RF at at at Any| @) | —40 | —0.5| —10 | 10 |120{ 72| 46 | to |E | —12 |—~1.5| 90
Amplifier |Ic=—50 |Vop=—12 |Ven=—0.5 +100|B | —12 |-1.5| —
|
Drift Type -—40 —12 —12 —65 |E @ —12 | —1.5| 90
2N1397 RF at at at Any o —40 |1 —0.5} —10 | 10 120} 72 46 to
Amplifier [I¢c=—50 [Vcg=—12 |Vgs=—0.5 +100/B —12 |—1.5( —
Drift Type -16 ~16 —65|B —12| — | —
2N1425!| 455-Kc — at at Any| @ |—24 |-05|—10 | 10 | 80| 50| 23 | to |E | -9 | —1| —
Amplifier Vos=—12 |Ves=—0.5 +85 |E | =6 | —1] —
Dritt Type —16 ~16 —65 |[E | —9 |-0.65| —
2N1426 Ko — at at Any| (@ |-24 |—05|—10 {10 | 8| 50 | 23 | to |E |—~12| —1 | 100
Converter Veg=—12 |Vgp=—0.5 +85 (B | —12 -1 —_
G . ] .. A
ermanium, p-n-p, Radio-Frequency Types
For FM and AM/FM Applications
Drift Type -30 —12 —12 —65 fﬁ
2N1177| RF at at at Any|@ |30 | -1 |10 |10 [80| 50| 23 | 0 |5 | 712 | 2 01;);’0
Amplifier {I¢=—50 [Vecp=—12 [Vgp=—1 +85 | | - !
} |‘ ;
Drift Type —30 —12 —12 —65 W = .
2N1178( RF at at at  |Any (@ [-30 -1 |-10 {10 {80 50 | 23 |to (& |T12 —13 O
Oscillator |I¢c=—50 (Vep=—12 (VEp=—1 +85 - i— -2 8-
Drift Type| —30 —12 —12 —65 -
2N1179| RF at at at Any|@ |-30 | -1 |-10 [10 |80| 50 | 23 |to [|E 12 1> 80
Mixer Ic=—50 |{Vcg=—12 |Vgp=—1 +85 ° ) {
| ]
1
Drift Type —30 —12 —12 —65
E —12 |—1.5]| 80
2N1180 IF at at at Any —30 |—05|—10 (10 (80 | 50 | 23 to | _ _
Amplifier |Ic= —50 |[Ves=—12 [Ves=—0.5 LK +es |[B |12 |-15 /0988
; h o
¢ Cutoff Data. Collector-to-Base Voltage and Collector Current a ) .
values obtained with emitter open at stated dc collector current Alloy-Junction. . L.
(na) or stated dc collector-to-base volts. Emitter Current values B = Common-Base, Emitter-Input Circuit.
obtai_ned with collector open at stated dc emitter-to-base volts. C = Common-Collector, Base-Input Circuit.
Ambient temperature = 25°C. E = Common-Emitter, Base-Input Circuit.
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CHARACTERISTICS

CHARACTERISTICS
TYPICAL OPERATION (Cont'd) For COMMON-EMITTER CIRCUIT, BASE INPUT at Ambient Temperature = 25°C
Ambient Temperature = 25°C Small-Signal Hybrid-t Parameters
For equivalent circuit, see page 11
Power Gain . Frequency
Alpha- DE D¢ Intrinsic For Unity
Power Gain cﬁloﬂ Collector- | Collactor cor:l:‘;l:‘n o cms:ﬁm Trans- Power TYPE
Signal Input Load Frequency | to-Emitter | Current | Resist conductance | Amplifi-
Frequenty | Resistance Resistance Maximum Useful Mc volts ma ohms umhos cation}
Mc ehms ohms b dh (fav) (Vcr) (Ic) (o) gv'e | fee l e Cv'e ] o' (gm) Mc
. . A .
‘ Germanium, p-n-p, Radio-Frequency Types* (Continued)
1.5 1350 70000 50 — _ . . \
12.5 150 4000 27 . 30 12 —1.5 40 640 200 | 1.7 37000 132 2N1226
12.5 150 4000 27 — — . . . o
Thermal Resistance (R1) between junction and case = 0.31 °C/mw
1;5 IEO 1000 E(_) _ 5 Thermal Resistance (Rt) between junction and free air = 0.62 °C/mw 2N1395
12'??0 228 lgggg ;’5 _ — Thermal Resistance (Rt) between junction and case = 0.31 °C/mw 2N1396
50 30 5000 21 o 100 Thermal Resistance (R1) between junction and free air = 0.62 °C/mw
30 100 8000 26 — — Thermal Resistance (RT1) between junction and case = 0.31 °C/mw 2 397
50 25 8000 24 — 120 Thermal Resistance (Rt) between junction and free air = 0.62 °C/mw N1
— — — — — 30 . .
- Interlead Capacitance between base lead and collector lead is
8322 iggg gigggg 552i4 3:;48 . 0.03 uuf with leads cut to 3{” and interlead shield grounded. 2N1425
I'E_ 1?0 271{000 4i5 33’;3 - Interlead Capacitance ‘between base lead and collector lead is
. . _ . L - 0.03 uuf with leads cut %o 3" and interlead shield grounded. 2N1426
. [ A
Germanium, p-n-p, Radio-Frequency Types
For FM and AM/FM Applications
1;0 —45 ;300 g _ 15 For use in FM and AM /FM receivers and tuners. 2N1177
: _ _ — _ 14_0 For use in FM and AM /FM receivers and tuners. 2N1178
1&; 4_0 9;000 1_7 : 1;6 For use in FM and AM /FM receivers and tuners. 2N1179
10'1_ 35 21000 3_5 E 1—(5 For use in FM and AM /FM receivers and tuners. 2N1180
A Alloy-Junction. 1 This frequency (figure of merit) may be calculated from the
equation:
f=t En

47V oy Cu'e Cyle



RCA TRANSISTOR

TYPICAL
@ GENERAL DATA (AI:AIX:MKM _RATII:GIS | OPERATION
solute-Mmaximum alues Ambient
c'éss Electrical ¢ Mechanical Tempemrrurl.:L 25°C
F
Minimum Mazximum Mazimum
_| Dimesn- Transistor Dissigation
TYPE SERVICE Colﬂglol- I:ol?eilor Erlr?lll:ter Dn:ral ‘i:"‘e‘n' m Ambient Current
| gutiine | Peak | Peak | Peak | Peak at ambient Storage nc DC | qrnet
to-Base Current Current Rosi- | ce pages|C0llector- | Emitter- | Collector ) Emiler temperature of: Temger- | Cir- | Colleclor- | Collestor | 'Eese"
valts ud #a Hon 0075 | to-Base | to-Base | Current |Curvent ature | cuit | to-Emitter | Current | 30
(BVcro) (Icno) (leBo) volis | volls ma ma | 25°C |55°C | mec °C volts ma |2
L] [ . A
Germanium, n-p-n, Large-Signal, Audio-Frequency Types '
AF 14 14 —65
2N647 Amplifier — at at Any Q 25 12 | 100 |—-100/100 | 50 | 20 to |Ef 1 50 70
Ves =25 Ve =12 +85
AF 14 14 —65
2N649 | A\ ier — at at Any Q 20 | 2.5 | 100|—100/100| 50| 20 | to | E! 1 50 | 65
Vcep =25 Ves =12 +85
. . ° A
Germanium, p-n-p, Small-Signal, Audio-Frequency Types
E| —4 |-07] —
Class A —~30 —10 —10 —65 |[E| —6 [|—1 | 44
2N104 AF at .at at Any| @ |~30—12 |50 | 50 |150 {80 |35 | to |C| -3 |-02] —
Amplifier |I¢c=—20|Vep=—12 |Vgp=—12 +85 |B| —3 —0.2| —
B| —6 |—1 |0.977
E| —1.3]|—03] 45
Class A —25 -7 _ -65 |E| —4 |—0.7] 55
2N105 AF at at — Any @ —25| — |—15 | 15| 60 {35 | 10 | to |C| —13|—-03] —
Amplifier |Ic=—10|Ven= —12 +85 {B| —4 |—0.7]0.982
B| —1.3]—-0.3(0.978
Class A
i —12 —12 —65
2N175 | LowNoise) at at  |Any| @ |-10]|-10|—2 | 2| 50|20 |10 | o |E| 3 |03 €
AF Ves 28 [ Ven & — 12 Lgs [B| —4 |-05]0.985
Amplifier cB= EB ™
E{ -4 [—07] —
Class A ~30 —10 —~10 —65 [E| —6 |—1 | 44
2N215 AF at at at Any Q —30|—12 |—50 | 50 |150 |80 | 35 | to |C}| =3 |—0.2]| —
Amplifier |[Ic=—20|Vcea=—12 |Vgp=—12 +85 |B| —3 —-0.2| —
B| -6 |—-1 [0977
Class A —12 —12 —65
2N220| AF — at at |Any| @ |—10|-10 |2 25020 |10 | o |E)T3 [Z03] 6
Amplifier Von=—25 |Vgp=—12 +85 (9
Class A —16 —16 —-65 |E| -6 |—1 | 50
2N331 AF — at at Any () | —30|—12 | —200(200 (200 |60 | 25 | to |E | ~3 |—0.5| 42
Amplifier Ven=—30 |Vgs=—12 +85 [B| —6 |—1 |0.980
Class A —14 —14 —65
2N405 AF — at at Any| @) |20 |—2.5{ -35 |-35 150 |50 | 20 | to |E|-6 |[—1 | 35
Driver Vep=—12 {Vgg=—12 +85 !
Class A —14 —14 ~65 i
2N406 AF — at at Any 0 —20|—25{—35 |-35]150 |50 |20 | to |E| ~6 |—1 | 35 |
Driver Vee=—12 {Vgg=—12 +85 |
L] . . A !
Germanium, n-p-n, Small-Signal, Audio~-Frequency Type
T
Class A 10 6 —65 | - !
2N1010| MO Noise ) at at  lany|@ |10 |10 | 2 |—2] —]20 | — | EI35[03 |3
A VCB=10 VEB=2.5 +85 |
Amplifier [ £ |

§ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(na) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emitter-to-base volts.
Ambient temperature = 25°C.

4 Alloy-Junction.

B = Common-Base, Emitter-Input Circuit.
C = Common-Collector, Base-Input Circuit.
E = Common-Emitter, Base-Input Circuit.

t Measured with a noise diode and a thermocouple voltmeter with
an equivalent noise bandwidth of 12.3 Kc and geometric mean of
3000 cps. 2N1010 noise factor measured with a generator resist-
ance of 1000 ohms and an integrated noise bandwidth of 15 Kec.

® Measured in a Class B push-pull stage.
! This frequency (figure of merit) may be calculated from the

equation:
f = _1_\/ gm
4xV¥ rpy’ Cu'e Co'o
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CHARACTERISTICS

Ambient Temperature = 25°C

TYPICAL OPERATION (Cont’d)

CHARACTERISTICS

Small-Signal Hybrid-= Parameters
For equivalent circuit, see below

For COMMON-EMITTER CIRCUIT, BASE INPUT at Ambient Temperature = 25°C @

. Frequency
Power Gain Noise Factor Alnha- ot ne . Wntiinsic | For Un
t:nntolal Collector- | Collector l:ondu:r:;nce c’"“"l’"“ ?r’al:lls-c Prow:r‘y TYPE
{nput Load Power |  Generator Load Noise Frequency | to-Emitter | Curvent |Resistancs #smhos s condutiance | Amplifi-
Resistance | Resistanco Gain Reslstance | Resistance Factorf Mc volts ma ohms pumhos cation
ohms ohms db shms ohms db (Teen) (V) (I (oy) | 80'e [ fee l iv'e Cv'e Cv'c (Em) Me
L] * L A
‘ Germanium, n-p-n, Large-Signal, Audio-Frequency Types
Use with type 2N217 in Class B
J— (] J— — I J—
1800 66 complementary-symmetry stages. 2N647
Use with type 2N408 in Class B
e - J— — J—
1100 45 54 complementary-symmetry stages. 2N649
e . . A
Germanium, p-n-p, Small-Signal, Audio-Frequency Types
— — — 518 | 20000 12 max.| —
1400 | 20000 | 41 — — — —
— |-3 |[—0.2|300 |174|1.28{ 03 |1225] 36 5540 | 1.6
500000} 18000 § 14.3) — | — - oss |—6 |-1 | 290 |727 |6:62| 036 | 6900 | 40 | 32000 |1.6 | 2N104
170 | 500000 | 32.4 — — — 0.70
4700 | 4700 | 32.5| 1000 | 20000 16.5 max.| —
somaoo] 2 | 2l | = - T | =13 |03 260 |220 |31 | 020 | 2500| 25 | 10000 |19 | pniees
180 | 500000 | 33.2 - _ _ o075 | =4 |—0-7|250 |380 |45 | 021 |4500| 17 | 21000 |2.6

— — — — — — 0.64

2000 70000 | 43 ) 1000 | 20000| Gmax. | "5 |_4 |-0.5|190 |296 |6.6 | 0279|3900 | 36 | 19200 |2.06 | 2N175

— — — 518 | 20000| 12 max. | -—

sovaon | B0 | gl T | = - T~ | =3 |-o2|300 |174 128/ 03 |1225| 36 | 5540 |16 | ppoe

o i S — — _ 053 |—6 |~1 | 290 |727 662|036 |6900 | 40 | 32000 |1.6 5
170 | 500000 | 32.4 — — — 0.70

2000 70000 | 43 | 1000 | 20000} 6max. | = | _4 |-05|190 (296 |6.6 |0.279|3900 | 36 | 19200 |2.06 | 2N220

(912 20000 | 44 ) 1000 | 20000 9 — | -3 |-0s5| 8 |a12|s0 | 0357|2920 49 | 17300 | —

- - - - | = - (16 | =6 |-1 | 84 |692|7.65| 0323|4750 | 36 | 34600 | — | 2N3I31
750 | 85000 | 43 — — — — -6 |1 120 (1070 | 6.5 | 0.295 | — 40 | 37500 | — 2N405
750 | 85000 | 43 — — — — |-6 (-1 120 (1070 | 6.5 | 0.295 — 40 | 37500 | — 2N406

3 3 . A
Germanium, n-p-n, Small-Signal, Audio-Frequency Type

— — — | 1000 | — 5 . —

_ —_ =y = max s = =1 =|=t=1t=1=1—=1 = 1— {2Nn1010

For footnotes, see page 10.

Cpe
—

SMALL-SIGNAL HYBRID-t PARAMETERS: ¥ X

Derived from the accompanying one-generator equivalent circuit M b'.' “OCOLLECTOR

and applicable over the useful frequency range of the transistor. ¢ 4

Vye -=Cbe @1%\“’,9 e Vee
|
O

o IJT

EMITTER

92CS-8553R4




RCA TRANSISTOR

2 TYPICAL
GENERAL DATA MAXIMUM RATINGS OPERATION
) (Absolute-Maximum Values Ambient
@ CLASS Electrical § Mechanical ) Temperature = 25°C
SEROVIZCE M"{{ E“"" M‘gg'"m M‘gs’"m ot Dimen- Transistor Dissipation
. / perat-1 gional | Peak | Peak Paak Peak | Temperaturs Amblent DC DC
TYPE cﬁ!’m %‘::::::’" Em'f:;{ I’l:sll ‘g’"'iﬂ:‘!:nllector- Emitter- ; Collector | Emitter e Dissipa- s;:uggg Cir- | Collector- | Collector CuErEnt
p | T [ e e | ol Gt | 1At |t T |t bt Gt | 5
{(BVcro) (Iceo) (IeR0) ing-Flange o¢
3 . - r Y
Germanium, p-n-p, Large-Signal, Audio-Frequency Types ’
—14 —14 —65
AF
2N109 | pociifer| — at at Any| @) |-25 [-12| —70] 70|Ta=25|015| to |E|—~1 |-50 | 75
Vep=—25 |Vgp=—12 +85
—3000 —2000 —65
AF P
2N176 | opre | — at at Any| @ |-40 | — | —3000| 3000| Tu=80| 10 | to |E|—~2 |—500 | 63
Vep=—30 |Vgp=—12 +90
—14 —14 —65
AF
2N217 | ppoiifer| at at Any| @) [-25 (~12| —70| 70/ Ta=25(015| to |E | —1 (=50 |75
Veg=—25|Vrp=—12 +85
—16 —12 —65
A
2N270 Ampﬁﬁer — at at Any| (@ |-25 |-12| —150| 150|Ta =25|025| to |E|—1 {—150 | 70
Vep=—25 |Vegp=—12 +85
—40 —100 —65
2N301 ‘:’;‘nﬁﬁ‘g’g at at — Any| @ |—40 |~12( —3000| 3000{ Ty =80 | 11 | to [E | —15—1000{ 70
Ic=—5000{Vcp=—0.5 +91
—60 —100 —65
2N301-A ‘}&f)’ﬁ‘ﬁ"g at at —  |Any| @ |60 | —12| —3000] 3000| Tw=80| 11 | to |E | —1.5|~1000| 70
Ic=—5000V¢p = —0.5 +91
—3000 —2000 —65
2N351 ‘j:&,‘;gg:; — at at Any| @ |-40 | — | —3000| 3000| Tv=80| 10 | to [E| —2 [~700 | 65
Vep=—30 |Vgp=—10 . +90
—3000, —2000 —65
2N376 ﬂiﬁg’: — at at Any| @ |-40 | — | —3000| 3000| Tu=80| 10| to |E| —2 |~700]| 78
Vep=—30 | Ves = —10 +90
—~14 —14 —65
2N407 Am‘:,ﬁﬁcr — at at Any| @) |-20 |~25) 70| 70| Ta=25[0.15| to |E|—1 [~50 | 65
Vep=—12 | Vgp=—2.5 +85
—14 —14 ' —65
2N408 Am‘;{‘;ﬁer — at at Any| @) [-20 | —25] —~70 70/ T, =25/015| to |E| —1 |-50 | 65
Vep=—12 |Vgp=—2.5 +85
—40 —2000 —65
2N456 121:‘]11;32: at — at Any| @) |~40 |—20| —5000| 5000{ T =25| 50 | to | E| —1.5/~2000 52
1c= —2000 Ves=—20 -+ 100
—60 —2000 —65
F
2N457 ‘Zmlgf;‘ﬁ":r’ at — at Any| @) [~60 |—20| —5000| 5000 Tu =25 50 | to |E | —1.5(-2000 52
Ic=—2000 Vip = ~20 +100 '
4
—80 —150 —200 . —65
2N561 ﬂpﬁgg at at at Any| @@ |~80 |—60 |~10000{10000| Ty =80 | 13.3| to |E | —1.5/—1000 75
P Ic=—3000|Vcp= —0.5| Vgp=—12 +100
—150 —200 —65
AF
2N586 : — at at Any —45 | —12] —250| 250 Ta =25| 0.25] to | E| —1.5|—1000 75
Amplifier Von= —45 [Vgp=—12 6 +85
2N591 A Driver) a e Any| @ |-32*| — | —40| 40 Ta=55|0.05 Wlel—12l-2 | 7
mpiifier Vep=—1 |Vgp=—1 +85
—100 —150 —200 —65
aN1014 | AF Power) at at Any 100 {—60 [—~10000 [10000{ T =80 | 13.3| to |E | —1.5|—1000 75
Amplifier
Ig=—3000(Vcp=—0.5|Vgp= —j—12 +100

§ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(ua) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emitter-to-base volts.
Ambient temperature = 25°C.

* 12 -

* Peak Collector-to-Emitter Voltage.

E = Common-Emitter, Base Input Circuit.

4 Alloy-Junction. Also see types listed under Germanium p-n-p
Types for Power-Switching Applications (page 16).
® Minimum value.




CHARACTERISTICS

TYPICAL OPERATION (Cont'd)

Common-Emitter Circuit, Base Input

&)

Collector Current
[[4 (per transistor) Signal- | Load Total Harmonle
Temperaturs Zero- Source | Imped- Distortion Max.- TYPE
Service °c DC Signal DC DC Imped- ance Collestor Sigral
Ta=Ambient| Signal DC Cellector- | Base-lo- Lero- Max.- ancs {por Emitler | Dissipa- | Circult | Power |atPewer | Distor- | Power
Ty =Mount- |Frequency| Supply |to-Emitter | Emitter Peak Signal | Signal [(per hase) [cellector) | Resistor | tlom |Efficlency | Galn Output tion Cutput
ing Flange ops yolts volts volis ma ma ma ohms ehms obms watts %o db watls % watls
3 . ) A
‘ Germanium, p-n-p, Large-Signal, Audio-Frequency Types
Class B Ta =25(1000 [—4.5 | — |—0.15|—-35 | —2 |—11.5| 375| 100 | — | — | 60 | 30 [0.075| 7 |0.075 2N10
(push-pull) | Ta =25|1000 |—9 — |—0.15|-40 | —2 |—-13 375|200 | — | — | 69 | 33 |0.16 7 [0.16 9
Class A Tu =80 (1000 [—14.4 (—13.7 |—0.24 [—1000| —500| — 10 25| 1 |6.83 | — [355 2 4 2 | 2N176
Class B Ta =25/1000 |—4.5 | — |—0.15[—35 | —2 |—11.5| 375|100 | — | — | 60 | 30 [0.075| 7 |0.075 2N217
(push-pull) | Ta =25/1000 |—9 — |—-0.15]|—40 | —2 |—13 375|200 | — | — | 69 | 33 [0.16 7 |0.16
Class B _ _ e P | 0.51 | 10®
(push.pull) Ta =25(1000 |—12 0.11 |—110 2 35 | 1000 | 150 75 |32 901 su| 05 | 2N270
(s By | Tw=80| 400 |-14.4| — |-0.13|-2000 50 |-640| 10| 6| — | 3 | 67 |30 |12 | 7% 12 | 2N301
(pﬁ;‘i‘:;ﬁl) Tw=80| 400 |—14.4| — |—0.13|—~2000| —50 |-640| 10| 6| — | 3 | 67 |30 | 12 | 7| 12 |2N301-A
Class A Ty =80 [ 1000 |—14.4|—13.2(—0.3 |—1400] —700{ — 10 15 1 |9.25 | — |335 4 5 4 | 2N351
Class A Twu=80{1000 |—14.4[—13.2|—0.3 [—1400| —700| — 10/ 15§ 1 {925 | — | 35 4 5 4 | 2N376
Class B Ta =25|1000 |—4.5 | — |—o0.15|—35 | —2 |—11.5 375| 100 | — | — | 60 | 30 |0.075| 7 |0.075
(push-pull) | Ta =25]1000 |—9 — |-0as|—40 | —2 |—13 | 375| 200 — | — | 69 | 33 |0.16 | 7 [o0.16 | 2N4O7
Class B Ta =25(1000 |[—4.5 | — [—0.15{(—35 | —2 |—11.5/ 375 100 { — | — | 60 | 30 [0.075| 7 |0.075
(push-pull) | Ta =25|1000 |—9 — |—o0as|—40 | —2 |-13 | 375] 200 — | — | 69 | 33 |0.16 | 7 |0.16 | 2N4O8
(pﬁiﬁ; 1]1311) Tw=25| 400 |—28 | — | — | DCSwelyCument=") 551 10} 05| — | 661259 30 | 38| 30 | 2N456
(oo | Tu=25| 400 |-28 | — | — | POpprOwen= | 25| 10| 05| — | 661 |259| 30 | 38| 30 | 2N457
Class B _ DC Supply C t=
(push-pull) Tu=25| 400 |—28 — — e amporas 2.5 10 05| — | 661|259| 30 [38| 30 | 2N561
Maximum Transistor Dissipation at 55 °C = 125 mw.
Maximum Transistor Dissipation at 71 °C = 60 mw. 2N586
Input Resistance =
Driver Ta =25|1000 |—14.4| —12 [—0.13| DOCollector Current = | - 4000 obme o~ |0.025| — | 41 [0.005| 3 10.005| 2N591
10,000 ohms
Class B DC Supply C t = :
(push-pull) Tu=25| 400 |—28 - — 262 amperes 2.5 10 05| — | 66.1 |259| 30 |38 | 30 [2N1014

4 Alloy-Junction. Also see types listed under Germanium p-n-p Types for Power-Switching Applications (page 16).

13 -

| Maximum value.



RCA TRANSISTOR CHARACTERISTICS

&

GENERAL DATA

MAXIMUM RATINGS
(Absolute Maximum Values)

TYPICAL OPEKATION

Ambient Temperature = 25°C

(For switching time data,

see page 17)

Electrical¢ Mechanical
Mllgl'l:ll.lm M“DI::n“m MaxDi'r:num operat- | Bimen- Traasistor Dissipation Amblent A'I:pI::'—
erat- w o
TYPE Collector- Collector Emitter pinﬁ Oﬂunl'I'l:llo Peak Peak Paak Peak at a'rnnhlent S?:m’zne DC De Cu?rcenl Fre-
to-Base Curremt Curent Post- (coo nages (Collector- | Emitter- | Callector | Emitler femperature of: Temper- | Cir- | Collector- | Collector | oo/ ) | Quency
volts uld ua tien gg to-Base | to-Base | Current | Current ature cuit | to-Emitter | Current Ratie Mc
(BVcno) {lcro) (IBo) volts volts ma ma 250 I 55°C I nee o¢ valts ma (fab)
L] A L] * . L] .
Germanium, p-n-p Types for High-Speed Switching Applications
2N247
2N27 4 For data on these types, see pages ¢4 and 5.
2N384
—20 -5 -5 —65
2N580 at at at |Any| @ | —20| —12 | —400] 400 | 120| 35 | 10| to |E| 702 9| ¥
Ic=—20} Vep=—12(Vgg=—2 485
—25 -5 —20 . —65
2N582 at at at  |Any| @] —25| —12/|—100] 100]120| 35| 10| to | 5| TOF TR |
Ic=-—20 VCB=—12 VEB=—12 +85 J
—25 -5 —20 —65
2N584 at at at Any| @ | —25| —12 | -100| 100 120| 35 | 10| o |E| 02 T2 P | 5
Ic=—20 | Vep=—12 | Vgp= —12 +85
—30 —10 —65
2N643 at at — Any| @) | ~30| —2 [—100 100 120| 35 | 10 | to |E| —7| —5| 45 | 30*
Ic=—~100| Vep=—7 +85
—30 —10 —65
2N644 at at — Any @) | —30] -2 |—100} 100|120} 35 | 10| to [E| —7| —5]| 45 | s0*
Ic=~100] Vep=—7 +85
—30 —10 —65
2N645 at at — Any o ~30| —2 | —100{ 100 | 120| 35 | 10 { to {E| —7| —5| 45 | 75%*
Ic=—100| Vep=—7 +85
—40 —12 —12 —65 |E| —12|—1.5| 60 | —
2N1023 at at at Any| @) | —40| —05{ —10] 10 |120| 72 | 46 | to
In=—50 | Vep=—12 |Vgp=—0.5 +100| B| —12|—1.5]0.984]| 120
—40 —12 —12 —65 | Bl —12| —1.5] 60 | —
2N1066 at at at Any| @) | —40| —05| —10] 10 | 120] 72 | 46 | to
Ic=—50 | Ic=—~50 |Vgp=—0.5 +100| B| —12( —1.5/0.984] 120
—40 —12 —12 —65|E{ —12|—1.5{ 60 | —
2N1224 at at at Any| @ ! —40) —05| —10| 10 j120] 72 | 46 | to
Ic=—50| Veg=—12 |Vgg=—0.5 +85 | B —12 | —1.5(0.984 30
—40 —12 —12 —65 [E|{ —12(—15/ 60 | —
2N1225 at at at Any| @) | —40] —05| —10| 10 |120] 72 | 46 | to
Ic=—50 | Vep=—12 |Vgp=—05 +85 | B| —12| —1.5(0.984 100
—60 —12 —12 —65|E| —12|—15 60 | —
2N1226 at at at Any| @) | 60| —05| —10| 10 |120] 72 | 46 | to
Ic=—50 | Vop=—12 {Ven=—0.5 +85 | B| —12|—1.5(0.984| 30
—-30 -3 —65|E| —3 ] —10] — | 40*
2N1300| at at —  lany| @] —13] —1 [—100| 100 |150] 75 | 35 | to
Ic=—20| Ves=—6 | | +85 | E| —0.3! —10 50 —
—30 -3 —65|E| —-3| —10] — | 60*
2N1301 at at — Any| @ | —13| -4 |—100| 100 |150| 75 | 35 | to [E| —0.3| —10| 50 | —
Ic=—20]| Veg=—0 +58 |E| —0.5| —40| 75 | —
—40 —12 —12 —65 |E| —12| —1.5] 90 | —
2N1395! - at at at Any| @) | —40| —05( —10| 10 {120 72 | 46 | to
Ic=—50 | Vep=—12 |[Vga=—0.5 +100| B| —12|—15] — | 30
: —40 —12 —12 -65 |E| —12|—1.5| 90 | —
2N1396 at at at Any| @) | —40| —05 | —10| 10 J 120 72 | 46 | to
Ic=—50 | Vep=—12 |Vga=—0.5 +100| B| —12| —1.5] — | 100
. —40 —12 —12 —65 |E| —12(—15{ 90 | —
2N1397 at at at Any| @) | —40) —05| —10| 10 |120] 72 | 46 | to
Ic=—50 | Vep=—12 |[Vep=—0.5 +100| B| —12|-15{ — | 120

¢ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(ua) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emitter-to-base volts.
Ambient temperature = 25°C.

4 Alloy-Junction.
B = Common-Base, Emitter-Input Circuit.

E

14 -

C = Common-Collector, Base-Input Circuit.
= Common-Emitter, Base-Input Circuit.
* Gain-Bandwidth Product (frequency at which the current gain

= 1).



RCA TRANSISTOR CHARACTERISTICS

TYPICAL OPERATION 1
GENERAL DATA MAXIMUM RATINGS . _ oco
Ambient Temperature = 25°C
(Absolute-Maximum Values) (For swilching time data,
Electrical¢ Mechanical see page 17)
Mllgrgum Magglum MaBIr&mm operat D‘;menl- Tnnslslorrn Blssipanon Ambient- o A‘I:DI‘:;-
TYPE Collgetor- Collector Emitter Inﬁ Outig |  Poak | Peak Peak Peak at amhient Storage nc 0C | eument | FI®
to-Base Current Current Posi- utin " Collector- | Emitter- | Collector | Emilter temperature of: Temper- | Cir- | Collector- (Collector Transfer | Tuency
volis ud ua tion se;up_azge to-Base | to-Base | Cumrent | Current alure tuit |to-Emitter | Curvent Ratio Me
(BVcRro) (Icpo) (IEBO) volts volts ma ma 25°C 55°C e °c vn||§ ma (fab)
. . 3 . [ .
Germanium, n-p-n Types* for Medium-Speed Switching Applications
25 8 5 —65 _
2N585 at at at |Any| @ | 25 | 20 | 200 |—200{120 45| 10 | o |E| 02| 2P| 0|
Ic=25 Ves=12 Vea=5 +85
25 8 5 —65 _
2N1090 at at at |Any| @ | 25 | 20 | 400 |—400|120| 35| 10 | to |E| 02| 20| 50 |~
Ic=25 | Vep=12, | Vigp=5 +85
25 8 5 —65 .
2N1091 at at at |Any| @ | 25 | 20 | 400 |—400120| 35| 10 | 0 |E| 02| Z O T
Ic=25 | Vep=12 | Vgs=S5 +85
Germanium, p-n-p Types* for Medium-Speed Switching Applications
2N139
2N140 .
For data on these types, see pages 4 and 5.
2N218 P pag
2N219
—25 -5 —20 —65
2N269 at at at Any Q —25| —12 | —100 | 100 |120f 35| 10 [ to |B| —6 | —1 | — | 12
Ic=—20| Vep=—12| Vgn=—12 +85
—25 —5 —20 —65
2N404 at at . at Any 0 —25| —12 | —100 | 100 |120 { 35| 10 | to |B | —6 -1 — 12
I¢c=—20) Vep=—12|Vgp=—12 -85
—20 -5 -5 —65 _ —
2N578 at at at |Any| @ | —20|—12 |—400 [400 120 [ 35 | 10 | o [E| 03|91 B |
Ic=—20| Vep=—12 | Vgg=—6 485
—20 -5 -5 —65 - —
2N579 | at at at |Any| @ | —20 | —12 |—400 {400 [120 | 35 | 10 | o [E |03 400 0 | 7
Ic=—20| Vep=—12 | Vegp=—6 185
—18 -6 —20 —65 - - —
2N581 at at at |Any|@) | —18|—10 |—100 | 100 |120] 35 | 10 | o |E| 703 T2 0 |7
Ic=—-20| Vep=—6 |Vgp=-—25 +8s5
—18 —6 —20 —65 _ _
2N583 at at at Any @) |—18|-10 |—100 [100 |120| 35 | 10 | to g __053 _210 30 s
IC= —20 VCB= —6 VEB = —25 +85
Germanium, p-n-p Types* for Low-Speed Switching Applications
2N109
2N217 For data on these types, see pages 12 and 13.
2N270
—105 —14 —50 —65
2N398 at at at Any 0 105 { —50 | —100 | 100 |50 |10 | — | to |E |-035] —5| 60 | —
Ic=—50 | Veg=—2.5|Vgs=—50 +85
—16 —12 —65
2N586 — at at  |Any [@@ |—45 |—12 |—250 | 250 {250 [125| 60 | to |E |-0.5 [—250| 55 | —
Vep=—45 |Vep=—12 +85 J

¢ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(ua) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emxtter to-base volts.
Ambient temperature = 25°C. .

* 15 -

E = Common-Emitter, Base-Input Circuit.
B = Common-Base, Emitter-Input Circuit.
* Gain-Bandwidth Product (frequency at which the current gain = 1).
4 Alloy-Junction.



RCA TRANSISTOR CHARACTERISTICS

OUTPUT WAVE FORM

L

Lo
*d—*l L*r-l_r
\\oN

+3-4 *f’l

CONDITION

T TIME

92€5-9983

Input and Output Wave Forms
for a Typical Switching Circuit.

TYPICAL OPERATION
GENERAL DATA MAXIMUM RATINGS
. Ambient Temperature = 25°C
(Absolute-Maximum Values) {For switching time data,
Electical$ Mechanical see page 17
Minimum Maximum Maximum Dimen- Transistor Dissipation Alphe—
DC DC DeC Operat-| “corot mw Amblent Cutofl
TYPE Collector- Collector Emitter ing 0' tline Peak Peak Peak Peak at ambient Storage DC bc DC Fre-
to-Base Current Current Posi- | OV "'“ Collector- | Emitter| Collector | Emilter temperalure of; Temper- | Cir- | Collector- | Collector |Current | quancy
volls ) ud tion “;n‘fazlz to-Base | to-Base| Current | Current ature  |cuit | to-Emitter| Current |Transter | Mc
{BVcro) {icro) (iepo) volts volts ma ma 25°C | 55°C r neg °g volts ma Ratio (lab)
Germanium, p-n-p Types* for Power-Switching Applications
—40 —2000 —65
2N456 at — at Any| ) [-40 [-20{—5000 | 5000| sce page 12. | to |E|—1.5 [-2000] 52 | —
Ic=—2000 Ves= —20 +100 s
—60 —2000 —65
2N457 at — at Any| @) |60 |—20|-5000 | 5000 see page 12. | to |E|—1.5 (—2000{ 52 | —
Ic=—2000 Ves= —20 4100
—80 —150 —200 —65
2N561 at at at Any | {J) |80 | —60(—10000| 10000 see page 12. | to |E|—1.5 |—1000( 75 | —
I¢c=—3000{Ves=—0.5(Vgp=—12 ' -+ 100
—100 —150 —200 —65
2N1014 at at at Any| @) |-100 | —60|—10000) 10000| seepage12. | to |E|—1.5 |—1000 75 | —
¢=—3000|Vep=—0.5|Veg=—12 4100
—45 —30 ~100 . —55 |E| —2 | 400 |20® | —
2N1183 at at at Any | (@ | —45 |—20(—3000 {3000 (1000|500 {300 | to
¢=—250 |Vca=—1.5|Vgp=—20 +100|B| —6 | —1 | — | 05
—60 —30 —100 —65 |E| —2 | 400 |20° ] —
2N1183-A at at at Any @ —60 |—20 |—3000 |3000 [1000{500 | 300 | to
Ig=—250 |{Vep=—1.5|Vgp=—20 +100{B| —6! —1 | — | 05
—80 —30 —100 —65 {E| —2 | 400 [20® | —
2N1183-B at at at Any | (@ |—80 |—20 |—-3000 |3000 |1000/500 |300 | to
Ic=—250 |Vep=—1.5 |Vga=—20 4+100{B| —6 | —1 | — | 05
—45 —30 —100 —65 |[E| —2 | 400 [40® | —
2N1184 at at at Any | (@ | —45 |—20|—3000 |3000 1000[500 | 300 | to
Ic=—250 |Vgg=—1.5|Vgp=—20 +100!B —6 -1 —_ 0.5
—60 —30 —100 —65 [E| —2 | 400 |40® | —
2N1184-A| at at at Any (@ |[—60 |—20|—3000 |3000 |1000|500 (300 | to
Ic=—250 |Vop= —1.5 |Vgp=—20 +100|B| -6 | —1 | — | 05
—80 —30 —100 —65 |E| —2 | 400 |40°® | —
2N1184-B| at at at Any | (@ |—80 [—20|—3000 |3000 |1000]500 | 300 | to
c=—250 [Vepg=—1.5|Vgg=—20 +100|B| —6 1 —1 | — | 0.5
BASE
CURRENT
11“3 Symbols:
Q I, = “Turn-On”
> TIME Base Current
INPUT WAVE FORM IBz = “Turn-Off”
Base Current
tqy = Delay Time
_____ o t: = Rise Time
TR ts = Storage Time
t¢ = Fall Time

¢ Cutoff Data. Collector-to-Base Voltage and Collector Current
values obtained with emitter open at stated dc collector current
(ua) or stated dc collector-to-base volts. Emitter Current values
obtained with collector open at stated dc emitter-to-base volts.

Ambient temperature = 25°C.

¢« 16

4 Alloy-Junction.
E = Common-Emitter, Base-Input Circuit.
B = Common-Base, Emitter-Input Circuit.
® Minimum Value.




RCA TRANSISTOR CHARACTERISTICS

SWITCHING TIME

(for deflnitions of symbols, see figure, page 16)

TYPE

“Turn-0Oft”
Time

1 sec

o
Gollector
Current ma

e |

te

Base
Current

Is, | Is,

“Turn-0n”

Time
580

“Turn-Oft”
Time
u sec

o
Collector
Current

TYPE ta

l tr

ts l te ma

Base
Current
ma

Ig,

Is,

Germanium, p-n-p Types for
High-Speed Switching Applications

Germanium, p-n-p Types for
Medium-Speed Switching Applications

2N247 2N139
2N274 For data on these types, 2N140 For data on these types,
see pages 4 and 5.
2N318 see pages 4 and 5.
2N384
2N219
2N580 0.04 0.16 0.29 0.11 —200 —20 20
2N269 | 005 | 0.17 | 020 | 012 | —24 | —2 2
2N 2 0.05 0.15 0.17 0.13 —24 —1.2 1.2
58 2N404 | 005 | 017 | 020 | 012 | —24 -2 2
K . . . —2 —1.2 1.
2N584 | 005 | 015 | 017 | 0.13 4 2| aNns78 | 005 | 085 | 033 | 027 | —200 | —20 20
N643 0.01 0.03 0.006"| 0.03 Measured in a _ _
2 nom-saturating 2N579 | 0.04 | 036 | 033 | 0.17 200 20 20
2N644 | 0.008| 0.015| 0.004%| 0.015 T i 8 2N581 | 005 | 020 | 020 | 015 | —20 | —2 2
2N645 | 0006| 0.01 | 0.002%| 0.01 ® Delay time 2N583 | 005 | 020 | 020 | 015 | —20 | —2 2
2N1224 Germanium, p-n-p Types for
2N1225 Low-Speed Switching Applications
2N1226 For data on these types,
2N1395 see pages 6-9 and 14. 2N109
2N1396 2N217 For data on these types, see pages 12 and 13.
2N1397 2N270
2N398
2N1300| 0.14 0.11 0.14 0.11 —10 -1 1 For data on these types, see page 15.
2N586
2N1301 0.09 0.07 0.09 0.07 —10 —1 1 Germanium' p_n-p Types for
Power-Switching Applications
Germanium, n-p-n Types for 2N456 10 90 15 65 | —3900 | —180 0
Medium-Speed Switching Applications 2N457 | 10 90 15 65 | —3900| —180 | ©
2N561 10 90 15 65 | —3900| —180 0
2N585 | 005 | 035 | 025 | 0.20 20 2 -2
Typical Stored Base Charge = 1800 micromicrocoulombs 2N1014 10 90 15 65 —3900 | —180 0
(collector current = 20 ma., base current = 2 ma.) 2N1183 0.2 2 1.8 1.4 — 400 —40 40
2N1090| 005 | 025 | 020 | 015 200 20 —20 |2N1183-A| 02 2 1.8 14 | —400 ) —40 | 40
Typical Stored Base Charge = 1000 micromicrocoulombs 2N1183-B| 0.2 2 1.8 1.4 —400 —40 40
(collector current = 20 ma., base current = 1.33 ma.)
2N1184 | 0.2 2 1.8 14 —400 | —40 | 40
2N1091 0.05 0.20 0.17 0.13 200 13.3 | —133 |2N1184-A| 0.2 2 1.8 1.4 —400 —40 40
Typical Stored Base Charge = 750 micromicrocoulombs
(collector current = 20 ma., base current = 1 ma.) 2N1184-B | 0.2 2 1.8 1.4 —400 —40 40

17 -




RCA SILICON TRANSISTOR CHARACTERISTICS

GENERAL DATA

MAXIMUM RATINGS

TYPICAL OPERATION

Ambient Temperature = 25°C

o

Electrical ¢ Mechanical (Absolute-Maximum Valves)
Maxi Mari . . . " _
e D Callector-to Emitter | Oimes- Trangstor Dissiation| Apha
TYPE Collector Safuralion Resistance 021:!3 OSL:?I?:e Peak Peak Peak Peak at case Storage DC DC DC Fre-
Curr:nl cm[l’g:lar Base  |Resi Posgi- see pages | Collector- | Emitter- | Collector gmiller temperature of: Te‘mper- GIH ‘ColElec'l‘t;r- ccnllm:lu\l cgrargm quellcy
s i - - t atur £ o- Emitter | Curren in
tczo) Cavent | Curent | “owms | Non | ICTL )t | WRRe ) EEL | ames | 20 | e o wilts | ma (lab)
oge A ’ . . . .
Silicon, n-p-n Types for Power-Switching Applications
500 65 VE| 4 | 2003 | —
2N1067 at 200 20 10| Any| @ | 60 12 05 |05 | 5| 25| to (5| , P i
Ve =60 +175
"800 =65 Vg 4 | 750 |38 | —
2N1068"| at 750 | 100 | 2.67| Any| @ | 60 | 12 |15 |—1s| 10| 5 [ to |[pl .8 PO I B
Vep =60 +17s
1000 | —65 | g 4 {1500 | 20 | —
2N1069" at 1500 | 300 2 | any| () 60 9 4 —4 50 | 25 to |5l 12 l't00 | - | 12
Ve =60 +175
1000 TS | E | 4 |1500 |20 | —
2N1070"|  at 1500 | 300 | 067 Any| @ | 60 | 9 | 4 -4 0| 25| 0 [E| .3 [Be0 |2 |12
Vep =60 +175
o 00 TOS UE| 4 |200 |35 | —
2N1092 at 200 20 10 | Any o 60 12 0.5 |—0.5 2 1 to B | 23 o I
Ven =60 +17s
10 ~ 05 g | 4 | 200 |15 —
2N1479 at 200 20 7 |Any || 60 |12 |15 |-175] 4 2 | to |5 | .8 s |12 | s
Vep =30 +175
10 TS5 lE| 4 |200 |15%] —
2N1480 at 200 20 7 | Any () | 100 12 1.5 |—175| 4 2 to B | 28 s |2 s
Vep =30 +175
10 =65 IE | 4 | 200 |35m| —
2N1481 at 200 10 7 | Any 60 12 15 |—=1.75| 4 2 | to 5 .8 s |12 | 5
Vs =30 0 +175
10 65 g 200 |35 | —
2N1482 at 200 10 7 | Any | ) | 100 12 1.5 |—175| 4 2 | to |§ 2‘; P e R
Vep=30 +175
15 ~65 4 | 750 |15W | —
2N1483 at 750 75 | 2.67 |Any [@ | 60 12 3 |-35 |15 |75 | to g 28 P i e
Vep =30 +175
15 =65 YE | 4 |50 15w | —
2N1484 at 750 75 | 2.67 | Any 100 12 3 =35 |15 |75 | to 15
Vep =30 G +175 |B | 28 5 1.25
15 —65 | g
4 | 750 |3s5m | —
2N1485 at 750 40 1 | Any 60 12 3 |-35 |15 |75 | to 35
Von =30 (G t1s |B | 28 5 1.25
15 —65
E 4 {750 |35m | —
2N1486 at 750 40 1 |Any (@ | 100 12 3 —35 115 |75 | to 35
Vs =30 L1rs |B | 28 5 1.25
25 —65
E 4 [1500 |10® | —
2N1487 at 1500 | 300 2 |any () | 60 10 6 |—8 60 | 30 to 10
Ver =30 Yirs |B | 12 | 100 1
25 =65 dp | 4 1500 [10m | —
2N1488 at 1500 | 300 2 |any [ | 100 10 6 |8 60 |30 |t |Z ; 10
Ve =30 +175 12 00 1
25 ~05 ' | 4 [1so0 |25m | —
2N1489 at 1500 | 100 [0.67 |Any () | 60 10 6 |8 60 |30 |to |g 200 |22
Vep =30 4175 12 0 1
25 —65 |
2N1490 at 1500 | 100 [0.67 [Any [@) | 100 |10 6 |-8 60 |30 |t |E| 3 1?88 25 ;
Vep =30 +175

¢ Cutoff Data. Collector Current values obtained with emitter open

at stated dc collector-to-base volts.
® Minimum value.

® Not recommended for new equipment design. For recom-
mended types, see page 19.

Case temperature

25°C.

« 18 -

E = Common-Emitter, Base-Input Circuit.
B = Common-Base, Emitter-Input Circuit.

4 Diffused-Junction.




RCA SILICON TRANSISTOR CHARACTERISTICS

SWITCHING TIME

“Turn-0n” “Turn-Of1" “On” Base .
Time Time Collector Current :
CLASS i o — e Circuit Parameters
B R R R
TYPE ta ty ta te ma Iny In2 volls v:lz!s ohms ohms ohms
2N1092 | 0.2 1.2 0.7 | 0.9 200 20 | —20 For new equipment design, see Type 2N 1479
2N1479 | 0.2 1 0.6 1 200 20 | —8.5 8.5 12 50 700 59
Medium-
Power |2N1480 | 0.2 1 0.6 1 200 20 [ —8.5 8.5 12 50 700 59
Types
2N1481 | o.2 1 0.6 1 200 20| —8.5 8.5 12 50 700 59
2N1482 | 02 1 0.6 1 200 20 | —8.5 8.5 12 50 700 59
2N1067 | 0.2 1.2 0.7 0.9 200 20 | —20 For new equipment design, see Type 2N 1483
2N1068 | 0.2 1.6 1.0 1.8 750 50 | —50 For new equipment design, see Type 2N1483
'“'f"" 2N1483 | 0.2 1 0.8 1.1 750 65 | —35 8.5 12 50 220 15.9
mediate-
Power
0.2 1 0.8 1.1 750 65 | —35 8.5 12 50 220 15.9
Types 2N1484
2N1485 | 0.2 1 0.8 1.1 750 65 | —35 8.5 12 50 220 15.9
2N1486 | 0.2 1 0.8 1.1 750 65 | —35 8.5 12 50 220 15.9
2N1069 | 0.2 1.8 0.8 1.4 1500 | 200 | —200 For new equipment design, see Type 2N 1487
2N1070 | 0.2 1.8 0.8 1.4 1500 | 200 | —200 For new equipment design, see Type 2N 1489
High- 2N1487 | 0.2 1 1 1.2 1500 | 300 | —150 8.5 12 50 30 7.8
Power
Types 2N1488 | 0.2 1 1 1.2 1500 {300 | —150 8.5 12 50 30 7.8
2N1489 | 0.2 1 1 1.2 1500 | 300 | —150 8.5 12 50 30 7.8
2N1490 | 0.2 1 1 1.2 1500 [300 | —150 8.5 12 50 30 7.8
+
SO 4
L |
TIME
l t Ip, ( Symbols:
TRANSISTOR N ¥ Is; = “Turn-On”
—o0 INPUT WAVE FORM Base Current
vt Ip, = ““Turn-Off”
Ra 116 OSCILLO- i e el 9070 Base Current
INPUT SCOPE + I i
FROM COLLECTOR < tq = Delay Time
PUL SE ———adt X ——===10% : .
GENERATOR CURRENT - - TIME t, = Rise Time
B - l s ‘L—_ ts = Storage Time
_]_ i d — ty ty = Fall Time
= 92CS-10427 &
"' ON" CONDITION

OUTPUT WAVE FORM
92CS -10029

Typical Switching Circuit.

+19-




A

®

DIMENSIONAL

2N104, 2N109, 2N139, 2N140, 2N175,
2N405, 2N407, 2N409 and 2N411

&
o] 240
MAX, DIA,
|
[
METAL CASE\
, 895"
MAX,
.697”
{ MAX,
120"
i MAX,
187"
+015"

.260"MAX, DIA,

192" £,007”

048" £.007"

/— COLLECTOR
EMI TTER-—\.\

3 TINNED PINS

JEDEC u +.002"
oTlg_L‘::E BasE ) 017" Tt o OIA.

j—.048" £.007"
PIN-SPACING TOLERANCES ARE NOT CUMULATIVE
92CS-8550R5

2N105
—>{ 135" MAX. "——
'T—f_“ﬁ
| L/METAL CASE WITH
258" i EXTERNAL INSULATING
MAX. | COATING
I
]
| 9
: 080" MAX.,
’ INSULATION
P RUNDOWN
1.5
MIN. . T
D RED BAND
»+.005"
——! |+— 030" 2 50a”
3 LEADS Ui 8
7 : - BASE
o127 +9027 5 TN e
-.000
° -——COLLECTOR
T
EMITTER— RED DOT
i
92CS-8577R3
JEDEC
QUTLINE
TO-2

#The specified lead diameter applies in the zone between 0.050”
and 0.250” from the base seat. Between 0.250” and 1.50” a
maximum of 0.021” diameter is held. Outside of these zones, the
lead diameter is not controlled.

« 20 .

OUTLINES

2N331, 2N398, 2N578, 2N579, 2N580,
2N585, 2N1090 and 2N1091

"
.335) MAX.
.275” MIN.,
DIA.
i — T

.100"MIN,

'1_‘

.qu"'MAx.
.200"MIN.

METAL
CASE

Uy

1.5”MIN,

\
00 014
-.37({)";2:«&——[

3 Leaps
v +.002

EMITTER 017" Zoo1” OA-

JEDEC

OUTLINE
TO-9

1. -
DIA., 92CS-937IR5

©

2N215, 2N217, 2N218, 2N219, 2N220,
2N406, 2N408, 2N410, 2N412, 2N583,
2N584, 2N591, 2N647, 2N649 and 2N1010

.240" MAX.
DIA.

4 T
. — METAL CASE
.405"
MAX.
/RED poT
1.5"
MIN

EMITTER —

3 LEAD"S. .
“ f'gglz" DIA.

~—COLLECTOR

—-l ' L—— .072"%,008"
OlA.

017

JEDEC
OUTLINE
TO-}

92CS-9148R5

LD/



DIMENSIONAL OUTLINES (Cont’d)

2N247, 2N270", 2N370, 2N371, 2N372,
2N373, 2N374, 2N544, 2N586", 2N640,
2N641, 2N642, 2N1425 and 2N1426

.360"MAX.

‘;_ DIA. —j

a7 . —~METAL CASE

— COLLECTOR
JEDEC
G OUTLINE 4 LEADS §
TO-7 017" oo DIA.

(SEE"NOTE)

\~INTERLEAD SHIELD,
METAL CASE

.192"£.007"
92CS-9122R5

2N1067, 2N1068, 2N1183, 2N1183-A 2N1183-B,
2N1184, 2N1184-A, 2N1184-B, 2N1483,
2N1484, 2N1485 and 2N1486

.600"+.050”
" DA
.484"2.040"
DIA.
METAL
CASE~—I )
is” 300"
METAL :300,
Moé’x‘géNG MAX. $030
+.040"
N 1
.141"4.005" + 141"+.008"
(CgLLFéCTOR
CONNECTED
BASE TO CASE)
PIN —J-
INSULATING 2417

EYELETS | $.005

JEDEC
@ OUTLINE P
TO-8  EMITTER .03<3>” 1@23”

DIA.
4 92CS-9963R|

SLead No. 3 omitted.

2N176, 2N301, 2N301-A, 2N351, 2N376,
2N456, 2N457, 2N561 and 2N1014

80" MAX, METAL CASE
g [ DA _VMOUNTING FLANGE
| e [ v
00" Mgx. ] .125"2.010"
MAX. . ,,_f A )
.000™-.005 .38" 2 PINS
t.02 040" 2,002
DIA.

1.531".0 31" "————

15672,003" | EMITTER
D

1A,
TWO HOLES
OR 6-32
SCREW I

MOUNTING
FLANGE
(COLLECTOR)

PIN
INSULATION™

F

1.187"2,005"—|

92CS-9624

2N1069-,’_2N1070.,’-2N1487, 2N1488, 2N1489

and 2N1490

4——1.515”—1.550”——»1
[€—.755"~.785"—»
DIA. ~METAL CASE
33t,.._ 105"- 125"
390" l_
L) 2 PINS T
" .0397-.043
A2 7 DiA.
PIN= 11807~ 1195 " ——>]
INSUL ATING
EYELETS _7 655" -575" le—
ggg; —EMIT TER
P’ —_— —— —_ m
“ 990"
et T ® + Lol5”
JL 2 HOLES |
.. § | o | 520”-.| 60
BASE—|

MOUNTING FLANGE
(COLLECTOR)

H)

-4 The dimensions of these types conform to JEDEC TO-3 out-
line which is similar to the outline shown. For actual dimen-
sions see technical bulletin for these types.

92CS-10504

@§The specified lead diameter applies in the zone between 0.050”
and 0.250” from the base seat. Between 0.250” and 1.50” a
maximum of 0.021” diameter is held. Outside of these zones, the
lead diameter is not controlled.

.21 .



DIMENSIONAL OUTLINES (Cont'd)

2N404+1, 2N5811, 2N5821, 2N1066,
2N10921, 2N1224, 2N1225, 2N1226,
2N130071, 2N1301}, 2N1395, 2N1396,
2N1397, 2N14791, 2N1480+, 2N1481+}
and 2N14827.

.370" MAX.

290" MIN, ™~
DIA.

.335" MAX,
290" MIN,
DIA.

i VT

h—
/METAL CASE

260" MAX,
T .200"MIN.
4 3 BASE SEAT
009" TO U U [
.125"--‘r 15"
CONTOUR IS D D IN.
OPTIONAL ¥
IN THIS ZONE
200"¢.010” 4 LEA[/"S.
. . +,002
Dla, 017" #9082 bia.

—BASE
COLLECTOR
.03t INTERLEAD SHIELD
1.003”\/{ T -~ METAL CASE
2: "
OJS%EIEJE 029 MiN. 92CS$-10209RI
TO-33

2N1177, 2N1178, 2N1179 and 2N1180

IN2326,I 2N274, 2N384 and 2N1023

.240" MAX, |je——0o
DIA.

)

|, — METAL CASE

405" ‘
MAX, '
‘ RED DOT
i
1.5 mﬂ
MIN, m
BASE
INTERLEAD SHIELD
EMITTER — — METAL CASE ’
4 LEADHS’ - —COLLECTOR
017" +202 pia,

JEDEC - ]——.072"1.005”

o OUTLINE
TO-44

92CS-9266RI

IN440-B, IN441-B, IN442-B, IN443-B, IN344-B,
IN445-B, IN536, IN537, IN538, IN539,
IN540, IN547, IN1095, IN1763 and IN1764

.360"MAX.
*— " Dia.
k1.500+-990 l-1.500 4999
” METAL CASE ' - !
o “ 055 MAX, —»| 1220~
MAX. .260 POLARITY POINT B
.200 /' SYMBOL*
MAX.
POINT A DIA. Y A
) .125 MAX. 027-
1 oyl
*—A;"—l_, W
877 Loozav_"— Caa| ¥ —»T Vo
” . 060~
2.(1!5 DIA, T T .063
.245— 280 DIA.
m .025 MAX.—>| ke~ Laeo—.-zoo DIA.
DIA.
le———725 MAX.———>]

-— COLLECTOR

4 PINS

” +.0027
017" = a5 DIA.

\_INTERLEAD SHIELD,
METAL CASE

! "
JEDEC -192"1.007%} 92CS-1021IRI

0 OUTLINE -
T0-45

«22 -

DIMENSIONS IN INCHES
92CS-9728RI

#The specified lead diameter applies in the zone between 0.050”
and 0.250” from the base seat. Between 0.250” and 1.50” a
maximum of 0.021” diameter is held. Outside of these zones, the
lead diameter is not controlled.

®The diameter in this zone is controlled for automatic handling.
The total variation in actual diameter from the true diameter,
due to taper and out of round within this zone will not exceed
0.010".

*Arrow indicates direction of forward (easy) current as indicated
by dc ammeter.

ADo not dip solder beyond points A and B.

tForward (easy) current direction is toward the lead adjacent to
the polarity mark. Lead No. 2 and center lead omitted.

+ Lead No. 4 omitted. Outline conforms to JEDEC Outline TO-5.



INTERCHANGEABILITY DIRECTORY

The following directory has been prepared to guide designers,
experimenters, and servicemen in selecting the proper RCA
transistor type as a replacement and to help identify and
describe many of the transistor types which have been intro-
duced on the market by different manufacturers.

Identifying information about the Type To Be Replaced
including the following: (1) manufacturer’s prefix, if any,
(2) the basic type designation in bold face, (3) symbol to
designate the manufacturer, (4) symbol to indicate the descrip-
tion, for example, GPA—=Germanium, p-n.p, Alloy-Junction
Type (denotes the structural arrangement and kind of semi-
conductor materials used in the device), and (5) class of
service is charted in the first five columns. The next two
columns show the RCA Direct Replacement Type, or the
RCA Similar Type, respectively, when one or the other is
available.

Basic designations shown in Column 2 of the tabulation are
listed in numerical — alphabetical sequence. Those starting with
a digit are given first; those starting with a letter appear at the

end of the tabulation.

Types listed in the Similar RCA Type column (Column 6)
are not directly interchangeable with the types listed in the
Basic Designation column because of mechanical and/or
electrical differences. For more information as to degree of
similarity refer to respective transistor data.

How to Use

1. Look in Column 2 for basic designation of type to be
replaced. »

2. If type to be replaced has a prefix, look for that rrefix in
Column 1.

For example: If type CK-762 is to be replaced, find the basic
designation 762 in Column 2 and the prefix CK in Column 1.

3. Consult Column 6 for corresponding RCA Direct Re-
placement Type.

4. If no Direct RCA Replacement Type is shown consult
Column 7 for RCA Similar Type and obtain respective tran-
sistor data to determine degree of similarity.

KEY TO SYMBOLS IN COLUMN 3

AMP = Amperex HA = Hughes Aircraft RR = Radio Receptor

ARA = Advanced Research Associates MOT = Motorola SYL = Sylvania

BEN = Bendix MAL = Mallory SPR = Sprague

BOG = Bogue MH = Minneapolis-Honeywell SRD = Sperry-Rand

CBS = CBS-Hytron N = Nucleonics TEC = Transistron

CTP = Clevite NA = National Aircraft TI = Texas Instruments

DEL = Delco NU = National Union TS = Tung-Sol .

FCH = Fairchild PHL = Philco WE = Western Electric

GE = General Electric RCA = Radio Corporation of America WHE = Westinghouse

GTC = General Transistor RK = Raytheon

KEY TO SYMBOLS IN COLUMN 4
GC = Germanium, Point-Contact Type GNB = Germanium, n-p-n, Bilateral Type
. . . " N . o

GMA = Germanium, Matched Pair, Alloy-Junction Types GSN = Germanium-Silicon, n-p-n

GNA = Germanium, n-p-n, Alloy-Junction Type SND = Silicon, n-p-n, Diffused-Base Type

GND = Germanium, n-p-n, “Drift” or Diffused-Base Type SNJ = Silicon, n-p-n, Diffused-Junction Type

GNG = Germanium, n-p-n, Grown-Junction Type SPD = Silicon, p-n-p, Diffused-Base Type

GPA = Germanium, p-n-p, Alloy-Junction Type SNA = Silicon, n-p-n, Alloy-Junction Type

GPB = Germanium, p-n-p, Bilateral Type SNG = Silicon, n-p-n, Grown-Junction Type

GPD = Germanium, p-n-p, ‘‘Drift” or Diffused-Base Type SPA = Silicon, p-n-p, Alloy-Junction Type

GPG = Germanium, p-n-p, Grown-Junction Type SPG = Silicon, p-n-p, Grown-Junction Type

GPS = Germanium, p-n-p, Surface-Barrier Type SD = Semiconductor Diode
1 2 3_ 4 ] ) 1 1 2 3 4 61 1 2 3 4 ] 6 ?

Type To Be Replaced Replace Type To Be Replaced Replace Type To Be Replaced Replace
Nk De. Class of Rba’\ Similar Tasle Dee Cslcmm of ng\ Si]‘(‘g“““ Dock De Cslmm of ():A Simitar

Mfr. wig- | Mee| scrip- Serviee B RCA Mir. [ Dealk- | Mfe acr) Service Mfr. o | M. | sceip- Service RC. RCA
Pope | e | M e Type® | “Typel Ll'u';_l natlon N | Type® | Typet e o | Mire =i Type* | Typet

2A cTP | GC AF Amplifier I‘ 2N36 cns)  6PA| General Use 2N217 2N45 GTe | opa | AF Amplifier 2N109

2B crr { e Switchi 2N36 GTel  GPA 2N217 | 2N45 TEC | ara | AF Amplifier 2N109

2C cre | e | Switchi 2N37 cRs| GPA 2N408 | 2N46° rcA | opa | AF Amplifier 2N105

2D cTr | GC Switching 2N37 6re]  GPA [ 2N108 | 2N47 PHL | cpa | AF Ampliffer 2N105

2E e | oe AF Amplifier 2INIT Tt ora| General Use 2N408 2N18 PHL | GPA | AF Amplifier 2N105 |

2G cre | o | Switching 2N38 ces|  apa| AF Amplifier | 2Ns08 2N49 puL | gea [ AF Amplifier | 2N105

2H cTP | GC AF Amplifier 2N38 arc| oPa| AF Amplifier 2NA08 2N50 CIP | GC Switching

2L ot | oc | Switching 2N38 Tec, GPA| AF Amplifier 2N408 2N51 cte | ac | Switching

2N21 WE | 6c | Switching 2N38A | cpu| cra| AF Amplifier 2N408 2N52 cre | ec | Oscillator

2N21A weE | ¢ | AF Amplifier 2N38A cTc| cpa| AF Amplifier 2N408 2N53 cre | Ge | Switching

2N22 wE | gc | Switching 2N39 ore| opa) General Use 2N217 2N54 wie| Gra | AF Amplifier 2N109

2N23 wE | cc Switching 2N39 ~u | 6pa| General Use 2N217 2N55 WHE [ 6Pa | AF Amplifier 2N109

2N24 we | ¢ | AF Amplifier 2N39 1ec) apa| General Use 2N217 2N36 whE | GPA | AF Amplifier 2N109

2N25 we | ac AF Amplifier 2N 6rc!  Gpa| General Use 2N217 2N57 M | gra | AF Power Ampl

2N26 wE | Gc Switching 2N40 su| cpa| General Use 2N217 ZN59 wHL | GPa | AF Amplifier 2N270

2N27 wE | 6nG | AF Amplifier 2N40 Tec! GPa| General Use 2N217 2N59A WHE | GPA | AF Amplifier

2N28 wi | onG | AF Amplifier 2N41® Rrca| 6Pa | AF Amplifier 2N105 2N59B wiE | GPa | AF Amplifier

2N29 WE | anG | Swilching 2N42 61¢  era| General Use 2N217 2N59C wie | 6Pa | AF Amplifier

2N30 GE GC AF Amplifier 2N42 su| ora| General Use 2N217 2N6O wit | P | AF Amplifier 2N270

2N31 | GE | Gc Oscillator 2N42 Tec,  GPA | General Use 2N217 2N60A wiiE | Gpa | AF Amplifier

2N32¢ Rca | Gc Switching 2N43 GE cpa [ AF Amplifier 2N19 2N60B wiE | ara | AF Amplifier

2N32A® | mea | 6o | Switching 2N43 ate| cra| AF Amplifier 2N109 2N60C wit | Gra | AF Amplifier

2N33e RCA | GC Qacillator 2N43 Tec| ©ra| AF Amplifier 2N109 2N61 wiE | GPA | AF Amplifier 2N270

2N34 ¢tc | ara | AF Amplifier 2N407 2N43A ate| Gra| AF Amplifier 2N331 2N61A wHE | GPA | AF Ampljﬁer

2N34® Rca | cpa | AF Amplifier 2N407 2N43A TeEC] Gea } AF Amplifier | 2nNaaL 2N61B wye | gra | AF Amplifier

2N34 sYL | cpa | AF Amplifier 2N407 2N44 GeE | GPa| AF Amplifier 2N109 2N61C wHE | Gea | AF Amplifier

2N34 TEC| Gra | AF Amplifier 2N407 2N44 G cra | AF Amplifier 2N109 2N62 pHL | apa | General Use 2N109

2N34A® | Bca| cpa | AF Amplifier 2N407 2N44 cra | AF Amplifier 2N109 2N63 c¢TC | apa | AF Amplifier 2N217

2N35¢ rca | ana | AF Amplifier 2N647 2N44A e | opra| AF Amplifier 2N109 2N63 nx | 6Pa | AF Amplifier 2N217

2N3s5® Rca | oxa | AF Amplifier 2N647 2N45 G| &pa| AF Amplifier 2N109 2N63 TEC | GPA | AF Amplifier 2N217

* RCA types shown in this column are direct replacements under
all circumstances for corresponding types to be replaced. How-
ever, when making a power transistor replacement, the service
technician is reminded to readjust the bias potentiometer in
accordance with the equipment manufacturer’s directions for
optimum performance.

+RCA types shown in this column are not directly inter-
changeable with the types to be replaced because of mechan-
ical and/or electrical differences. For more information as
to degree of interchangeability, refer to respective type data
or write to Commercial Engineering, RCA, Somerville, N, J.

® RCA has discontinued this type.

Information contained herein has been carefully checked and is believed to be reliable but no responsibility is assumed for pos-
J

sible inaccuracies. The reporting of any discrepancies to Commercial Engineering, RCA, Somerville, N,

.23 .

.. will be appreciated.




INTERCHANGEABILITY DIRECTORY

1 2 3 4 § § 1 1 2 3 4 S [} 1 1 2 3 4 5 § 1
Type To Be Replaced Replace Type To Be Replaced Replace Simil Type To Be Replaced Replace Simil
b Similar b; imilar Y imilar
Basle De- | Class of o M Basie De- Class of & W Basle De- Class of ! Yy
Mfr. | s ) 1 RCA RCA WL - i VPO e X RCA RCA My, 2 P B : RCA R
Prefix IP:I.IID.II e uﬁ::‘:- Service Type* | Typel Prefix | 000 | Sion Service Type® | Type} Prefix| . ation | Vien Serviee Type® | Type!
N GP F Amplifi eN217 N143 syL |Gpa |AF Power Ampl 2N233A  [syL jena  |RF Amplifier i
g;s ﬁ:c ;:2 ﬁF ,\ﬁ,‘iﬁ&ﬁ 2:\'211 N144 syL |ena |AF Power Ampl 2N234 BEN [GPA JAF Power Ampl [2N301
2N64 Tec | cpa | AF Amplifier 2N217 N145 kv oxe  |455-Ke Ampl 2N234A  |pEN |aea  [AF Power Ampl [2N301
2N65 ot | cpa | AF Amplifier 2N217 N146 I onG  1455-Ke Ampl 2N235 BEN [OFA F Power Ampl N301
2N66 wE | Gpa | AF Power Ampl N147 1 |one [455-Ke Ampl 2N235A |pEx |cea  [AF Power Ampl [2N301
v ‘B Switchi N148 ki oNG | 262-Ke Ampl 2N235B |pEN oA |AT Amplifier 21\:3011\
;::g’s :Yl:. gsA ls\x;}lgl‘;);g Ampl NISA  |TT coxe | 262-Ke Ampl 2N236A |pBN [cpa |AF Power Ampl ::gg},\
2N69 wE | epa | AF Amplifier N149 T cne | 262-Kc Ampl 2N236B |pex |GPA F Amplifier N
2N71 wne| cea | AF Amplifier N‘l49r\ ks GG [262-Kc Ampl 2N237 >a  |era JAF Ampl{lger ;2;%2
2NT2e nea | e Switching N150 ™ axc | 262-Ke Ampl 2N238 TI cpa  [AF Amplifier A
¢ . Switchi N150A [Tt 6xNG | 262-Ke Ampl 2N240 epHL |Gps  [Switching 2N582
ggﬁ :;:;' Gra Eﬁiiﬁ'ﬁiﬁg NIS1  [uaL [Gpa | AF Amplifier 2N241  |oe  |era [AF Amplifier 2N217
2NT5 whe| cpa | Switching N152 MAL | Gpa | AF Power Ampl 2N241A |oe  |ora |AF Amplifier 2N270
2N76 e | apa | AF Amplifier 2N104 2N153 MaL | ora | AF Power Ampl 2N242 sy [era  |AF Power Ampl |2N301A
2N76 TEC | ora | AF Amplifier 2N104 12N154 MaL | Gpa | AF Power Ampl 2N243 T snc  [AF Amplifier
7 i 2N105 2N155 cps | opa | AF Power Ampl |2N301 2N244 T snG  [AF Amplifier
;;‘--};. on | ove ?IFRAll"‘n hﬁelriﬁcr 2N135  |syL [Gra [AF Power Ampl |2N301 2N245 |11 |sxe  |AF Amplifier
2N79e RGA | ara | AF Ampliﬁpcr 2N331 2N156 cBs |ora | AF Power Ampl 2N301 2N246 |11 |sne  |AF Amplifier
2N80 cos | cra | AF Amplifier ZN157 cps | apa [ AF Power Ampl 2N561 2N247 rea |epp  |RF Amplifier  |2N247
2N81 ot | ora | AF Amplifier 2NI57A {cps |cpa | AF Power Ampl 2N1014 28247 |sv. |oep |RF Amplifier  |2N247
s i 2N158  |cos AF Power Ampl 2N248 |11 [cee¢  |RF Amplifier 2N247
g;g:z; ﬁ:é 2:: ﬁl-F“ 'f\’g:\"’el;ﬁxl;npl 2N158A | cBs AF Power Ampl 2N249  [v1 oea [AF Amplifier . 2N270
2N83A | TeEC| GPA | AF Power Ampl 2N159 8PR Switchin, 2N250 |11 |ePa |AF Power Ampl [2N301
2N84 TEC | 6PA | AF Power Ampl 2N160 | noc RF Amplifier 2N251 |11 |oPa |AF Power Ampl |2N301A
2N84A | TEc | opa | AF Power Ampl 2N160A | noc RF Amplifier 2N252  |mt |oec [Converter
N i 2N1 2N161  [poc [ sve | RF Amplifier 28253l loxe [455-Ke Ampl
Rgﬁ :Ebz f::,: ﬁg ﬁ',’;f,'ﬁgﬁ; z:\'lg?) 2N161A | BoG | sxe | RF Amplifier 2N254 I onG  |455-Ke :\m{w !
2N87 tEc | opa | AF Amplifier 2N109 2N162  [Boc | sne | RF Amplifier 2N255 |cps [opa |AF Power Ampl [2N301
2888 TEc | opa | AF Amplifier 2N105 2N1624 [ Boc | sxe | RF Amplifier 2N255  |sv. [cpa [AF Power Ampl [2N301
2N89 tec | gpa | AF Amplifier 2N105 2N163 [ o | sno | RF Amplifier 2N255A [cms |eea |AF Amplifier
V i 05 2N163A | Boc | sxe | RF Amplifier 2N256  |ces [Gpa  [AF Power Ampl [2N301
ggg(l) g g::: g‘f_‘iéﬂg:ﬁ" N1 2N164A [ce | Gna | IF Amplifier 2N256A |coy |cpa  |AF Amplifier
2N92 TEC | GPA Switching 2N165 Ge | 6Na | IF Amplifier 2N257 cte |epa |AF Power Ampl [2N301
2N94 sy | ena | Switchin 2N585 2N166 oe | axo | IF Amplifier 2N260 ctp |spa  |General Use
2NO4A | sy | awa S\\'iwhing 28167 or | 6N6 { Switching 2N1090 2N260A |[cte |sea  |General Use
. ‘ H N 1 Use
2N95 sYL | ena | AF Power Ampl 2N168 ce | 6x6 | IF Amplifier 2N261 cTP  |8PA Genera
2N96s | nca| ora | AF Amplifier 2N331 2N168A |a= | oxe | IF Awmplifier gi‘ggg,\ g h:A ge‘w"‘} 8:;’
2897 BoG | 6NG [ AF Amplifier 2N169 ce | exc |IF Amplifier R cTe [sPa cneral
2N97A | BoG | one | Switching 2N169A |G e [IF Amplifier ZNZ63 |1 |sNG iwl‘glﬁhm ” IN40B
2N98 BoG | oNG | AF Amplifier 2N170 GE oG | RF Amplifier 2N265 GE GPA mpilier h
2N98A | poe| oxc | Switchin, 2N172 kot 6x6 | Convérter 2N266 GE [ara F Amplifier :
2:\'99 BoG| 6NG Swm:hmg 2N173 peEL | gea | AF Power Ampl 2N301 2N267® |nca |cePD F 'Am lifier 2N247
2N100 | Boc] onG| AF Amplifier 2N174 pEL | Gea | AF Power Ampl 2N268  jcrp jopa  |Power Switch 2N301A
2N101 svL| cea | AF Amplifier 2N174A [ pEL | ora | AF Amplifier 2§269 RCA |GPA i‘?l:mﬁﬁ %5‘:12768
2N102 | sv.| oxa{ AF Amplifier 2N175 Rca | oea | AF Amplifler  [2N175 2N270 RCA  [GPA mplifier )
2N103 0G| 6xG| AF Amplifier 2N176 Mot | 6ea | AF Power Ampl [2N176 2N271 nk  [opa  [Switching 2N404
3N103 | noa| aea | AF Ampliier | 2N104 2N176 |~ | ara | AF Power Ampl [2N176 2N271A ok [opa  [Switching 2N404
2N105 Rea | Gra | AF Amplifier 2N105 2N176 nca | ea | AF Power Ampl |2N176 2N272 RK ara  |AF Ampl !ﬁer 2N109
2N106 rKk | Gea | AF Amplifier 2N104 2N176 syL | opa | AF Power Ampl [2N176 2N273 Rk |ora  |AF Amplifier . 2N109
2N107 GE | opa | General Use 2N218 2N178 mot | 6ea | AF Power'Ampl 2N274 rca [6pp  |RF Amplifier 2N274
2N108 ces | 6ra | AF Amplifier 2N179 motr | 6pa | AF Power Ampl 2N27§ pEL {GPA |AF Power Ampl
2N109 avp| cea | AF Amplifier 2N109 2N180 ces | gra | General Use 2N217 2N 27! peL |Gra |AF Power Ampl .
28109 | crc| cea | AF Amplifier | 2N109 2N181  [cps | oea | General Use 2N270 2N279  |amp |cea  [AF Amplifier 2N217
2N109 Real 6pa | AF Amplifier 2N109 2N182 cBs | GNa | Switching 2N280 AP |ora  [AF Ampl;ﬁer 2N215
2N110 wE | 6c Switching 2N183 cBs | oya | Switching 2N281 avr |Gea  |AF Amplifier 2N217
. P [opa |AF Amplifier
2N111 cre | opa ! IF Amplifier 2N218 2N184 cps | cns | Switching 2N2682 AMF GP: AR Ampliﬁcr -
bt . 2N283 AMP G P!
2N111 6rc| opa | 1F Amplifier 2N218 2N185 71 Gpa | Switching 2N270 N284 ae [opa [AF Amplifier
2NI1 | RR [ cea [ 1F Amplifier 25218 2N186 |6k | oea | AF Amplifier 2N217 2n284A |ave |opa |AF Amplifier
2N111IA | mK cpa | IF Amplifier 2N218 2N186A | GE Gea { AF Awmplifier 2N27T0 oN285 pEN |Gra |AF Power Ampl 2N301
2N112 cre | epa | IF Amplifier 2N218 2N187 Ge | cea | AF Amplifier 2N109
. N A AF Power Ampl 2N301
2N112 erc| cea| IF Amp%er gﬁg{g Z\I%A e | Gra rtg ﬁmp};ﬁcr %ﬁﬁg gz‘:%A z:: g:: AF szer Am;l:l
2N112 e { Gra | IF Amplifier & 2N1 GE | cra F Amplifier 3 N i
IN1ZA | 1% | om | IF ,\mg}slgu R 2N188A | oE | opn ﬁx; Amplifer anzo N m e JAE mg};ﬁ:
2N113 cre | cpa | IF Amplifier N1 2N189 GE GFA mplifier h o -
2N113 | otc| cpa | IF Amplifier | 2N139 28190 |oE | era | AF Amplifier 2N408 28293 ok oNG [AF Amplifier
" ; N AF Power Ampl 2ZN301A
2NII3 | nk | cea | IF Amplifer | 2N139 28191 {ox | cea | AF Amplifier 2N270 Ny o |cn |4 power purl N5t
2N1M | orc| ora [ Converter ;Q{ﬁ 2N192 |ce |ora SF .ﬁmphﬁer 2N270 2N299 v |ors [RF Amplifier
2N114 Rk | era| Converter T . 2N193 sYL | oNa | Oscillator N300 par |ops  |RF Amplifier
2N115 amp| cPa | AF Power Ampl| 2N270 2N194 svL | 6Na | Converter 2N301 pin |opa |AF Power Ampl [2N301
2N116 cBs | ara | AF Amplifier 2N175 2N194A | syL | oxa | Converter
N ” Ampl [2N301
2N117 ko sNG | AF Amplifier 2N195 TEC | 6ea | AF Amplifier 2N217 20301 RCA | GPA ﬁg gower A pl 2:\'301
2N1 a | AF Amplifi 2N196 AF Amplif 2N217 28801 - avL jora ower Amp
‘ lg TG} SNG AF Ampl!f;er N TREC | Gra AF Ampm-cr 2N217 2N30IA |rca e |AF Power Ampl |2N301A
aNtea | 7t | oo | AF Ameriner 198 | 7o | oa | AF Ameiiher aN217 2N302 [k [ora  |Switching 269
N1 | Tec| one mplter 3 TeC | ora | AF Amplifier ; 2N303  |ak  |aea |Switching 2N269
TEC| 9NG | AF Amplifier 2N199 TEC | GPA | AF Amplifier 2N109
N y 3 8 " 2N306 sYL [GNA |Gencral Use
inzo | 7| S| Geoemarhe N0t | Tme | onn | GoneralUse: sl aNo7 v |ora [AF Power Ampt |23301
122 | T | sx6 | General Use axios aN205 | |mec lom | Generatlse | o 2N aaTh |55 |oen | AF Power AmbH {301
2N123 GE | Gra| Switching h 2sz06 RCA | GrA | AF Amplifier k an 2N308 s cra |IF Amplifier 2N373
2N124 T 6Na | Switching 2N207 oL { ara | AF Amplifier N105
J 2 " i 1ifi 2N373
Nz | o | one | Switching e aN207A | eme | cea | AF Amplifier 2N105 zNaw  |m o forc | IF Amplier 23
2N12 TI 6No | Switching A \: 2N31 P P
2N127 TI oNG | Switching 2‘\,2073 PUL | GPA AF Amplifier 2N105 2N311 GTC |GPA Swn 2N404
2N128 eaL | eps | 4+Mc Amplifier 2N247 2:21; SYL | GNa 83011!31:); 2N311 ot | GrA S"!‘““E"G 2N404
2N129 pHL | ops | 455-Kc Ampl 2N373 ;:\;{3 ::: ::: Ag‘nxer;plli-ﬁer 2N312 |eTc |GNa |Switching 2N585
2N130 61¢ { GPa | AF Amplifier 2N105 . . . . 2N312 svL |ona | Switching 2N585
2N130 | nk | cea | AF Amplifier 2N105 INZISA | s | oxa | AR Amplifier 2N313  |ez |owa |AF Amplifier
2N130A | nk | cea | AF Amplifier 2N105 2 ve | oma | AR Ampirer | on2ts 2N314 [oE |Gna [AF Amplifier :
2N131A | otc | cea | AF Amplifier 28105 gg}g Rea Eiﬁ ¥ A;"g;m:_f 1 aN315  |ete [oea gwl.:zh!ng ggg;g
INI32 | otc | ora | AF Amplifier N105 2N217 | nca | cea | AF Amplifier | 2N217 2N316  [eTe | ora | Switching
i 105 v itchi 562
2N132 R | GPA | AF Amplifier 2N105 y N A 2N317 crc | GPA | Switching 2N
281324 | mx | opa | AF Ampliier IN105 ng}g Rca | Gea }:F A\,'“l;hﬁ" g:g}g 2N318  |etc |Gra | Photo Use <20
2N133 orc | opa | AF Amplifier 2N175 2N2) RCA | GPA °"A" ”I'.'ﬁ oN220 2N319 G |c6ra |AF Amplifier 23
2N133 | mx | cea | AF Amplifier 2N175 2N220 [ nca | ora | AF mplificr 2 2N320  |ox |cea | AF Amplifier 2N2T0
2N133A | nx | cra | AF Amplifier 2N175 gﬁ?g oTe | ora ﬁg"mpuggr N0 2N321 |oe |cra |AF Amplifier 2NZ70
A
2N135 e | Gra | IF-RF Amplifer| 2N139 2N224 poL | GPa | AF Amplifier 2N270 2N322 Ge |cera |AF Amph:ﬁer 21\406
2N136 Ge | cra | IF-RF Amplifier| 2N139 2N225 L | ¢Pa | AF Amplifier 2N323 Ge | ra | AF Amplifier 2N270
2N1371 e | era | IF-RF Amplifierf 2N140 2N226 PAL | 6PA | AF Amplifier 2N270 2N324 e | cra | AF Amplifier 2]\‘407
2N138 Rk | GPa | AF Amplifier 2N406 2N227 e | gea | AF Amplifier 2N325 sYL | Gea | AF Power Ampl 2N301
2N138A | mx | opa | AF Amplifier 2N406 2N228 SYL | ¢¥A | AF Amplifier 2N326 svL | ona | AF Power Ampi 2N301
P
2N138B | rx cea | AF Ampliier 2N270 2N229 sYL | 6NA | General Use 2N327A | Rk SPA Swnwhmg
2N139 rca | Gra | IF Amplifier 2N139 2N230 MAL | opa | AF Power Ampl 2N328A |Rx spa | Switching
2N140 Rca | GPA | Converter 2N140 2N231 PHL | gps | 455-Kc Ampl 2N218 2N329A |mx SPA Swm:hlng
2N141 sYL | 6Pa | AF Power Ampl| 2N232 poL | cps | 455-Kc Ampl 2N218 2N330A Rk | sPA | Switd] .
2N142 8YL | 6Na | AF Power Ampl 2N233 sYL | 6Na | RF Amplifier 2N331 rca | cea | AF Amplifier 2N331

For key to symbols in columns 3 and 4, see page 23.
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1 2 3 4 5 [ 1 1 2 3 4 ] [] 1 1 2 3 4 ] ] 1
Type To Be Replaced Repllce Type To Be Replaced Replace Type To Be Replaced Replace
Similar b Similar by Sinil.
Basic De- Class of ,g Basic De- Class of Bael - N imnilar
Mo . o RCA RCA M, o RCA RCA Mir. e De: Class of
Deslg- | Mir. |scrip- : Deslg- | Mir. | acri \ ! . RCA RCA
Prefx | Con " [*on Service Type* | Type} Pres | pens " en Service Type* | Type} Prefix| Deslss | Mief o Service Type* | Type}
2N332 BoG | 86 | General Use . 2N399 pEN | 6Pa | AF Power Ampl 2N456 2N499 paL | Gpp | Oscillator 2N371
2N332 [ GE | snG | General Use 2N400 | en | opa | AF Power Ampl 2N456 2N300 | pmL | Gep | UHF Oscillator
2N332 | TEC | 9Ne | General Use 2N401 | seN | cea | AF Power Ampl 2N456 2N501  |pur [cpp |RF Amplifier
2N332 n 856 | General Use 2N402 waE | 6ea | AF Amplifier 2N406 2N501A |en. |gep |RF Amplifier
2N332A | oE | anG | General Use 2N403 wiie | ea | AF Amplifier 2N215 2N502 PmL |cPp | VHF Amplifier
2N333 BoG | s8G | General Use 2N404 Rca | Gea | Switching 2N404 2N5024 (oL |cep | VHF Amplifier
2N333 G6E | 9nG | General Use 2N404 nx | 6ea | Switching 2N404 2N503 et | 6ep | VHF Amplifier
2N333 TEC | 886 | General Use 2N404 ™ cpa | Switching 2N404 2N504 paL | Gpp |IF Amplifier 2N373
2N333 Tt | sn¢ | General Use 2N405 Rca | eea | AF Driver 2N405 2N505 MoT |cPa | RF Amplifier
2N333A | cE | sne [General Use 2N406 rca | cea | AF Driver 2N406 2N508 GE |cPa |AF Amplifier
2N334 RoG | axG | General Use 2N40T rca | apa | AF Amplifier 2N407 2N509 wE |epp |General Use
2N334A | cx [ sNo | General Use 2N408 rca | Gea | AF Amplifier 2N408 2N511 T cpa  |Power Switch 2N456
2N335 BoG | snG | General Use 2N409 Rea | aea | IF Amplifier 2N 409 2NSIIA |1 Gra | Power Switch 2N457
2N335 Ge | sxG | General Use 2N410 Rea | opa | IF Amplifier 2N 410 2NS1IB 1o Gra  |Power Switch 2N561
2N335 | TEC [ nG [ General Uso 2N411 | Rca | opa | Converter 2N411 28512 [T loea [Power Switch
2N335 | 1 | snc | General Use 2N412 | nca | opa | Converter 2N412 2NS1ZA |1 [opa | Power Switch
2N335A | e | sno | General Use 2N413 | rx | opa | IF Amplifier 2N218 2N512B |t [era |Power Switch
2N335B | ce | an | General Use 2N413 | 18 | ora | IF Amplifier 2N218 2N513 |11 |cra | Power Switch
2N336 BoG | sNG | General Use 2N413A | rk | cpa | IF Amplifier 2N218 2NS13A |1 Gpa  } Power Switch
2N336 TEC | snG | General Use 2N414 Rk | opa | IF Amplifier 2N218 2N513B |1 Gea | Power Switch
2N336 n gna | General Use 2N414 T cpa | IF Amplifier 2N218 2N514 T Gra | Power Switch
2N336A | ce | snc | General Use 2N414A | nk | cea | IF Amplifier 2N218 2NSI4A |1 |cra |Power Switch
2N337 by sna | Switching 2N415 rk | ora | Converter 2N3T4 2NS14B | 71 apa | Power Switch
2N338 n sNA | Switching 2N415A | x| opa | Converter 2N374 2N515 s¥L | oNa | RF Amplifier
2N339 e sng | AF Power Ampl 2N416 Rk | GPa | RF Amplifier IN24T 2N516 sYL |ena |RF Amplifier
2N340 P s | AF Power Ampl aN416 s | ara | RF Anplifier aN24T 2N517 8vL |Gxa |RF Amplifier
2N341 | 11 | sng | AF Power Ampl 2N417 | nk | cea | RF Amplificr 2N24T 2N518  |GE o |Switching 2N404
2N342 e snc | AF Power Ampl 2N417 ' cra | RF Amplifier 2N247 2N519 GTc |GPA  [Switching 2N578
28343 | | sva | AF Power Ampl 2N418 | mex | GPa | AF Power Ampl 2N301 2N520  |orc |cpa  |Switching 2N578
2N344 puL | ops | Switching 2N274 2N419 neN | apa | Power Switch 2N561 2N521 6TC | GPA  |Switching 2N579
2N344 apR | ps | Switching 2N274 2N420 BEN | 6Pa | Power Switch 2N561 2N522 GTC | cpa  |Switching 2N580
2N345 vut | gps | IF-RF Ampl 2N274 2N420 BEN | Gra | Power Switch 2N561 2N523 otc |cra  |Switching 2N643
2N345 spR | ges | IF-RF Ampl 2N274 28421 pEx | gra | Power Switch 2N561 2N524 GE 6Pa  |AF Amplifier 2N586
2N346 | pur | ces | Oscillator 2N384 2N422 | rk | Gpa | AF Amplifier 2N215 2N525 |6k |ea |AF Amplifier 2N586
2N346 ser | eps | Oscillator 2N384 2N424 P sna | AF Power Ampl 2N526 GE |era |AF Amplifier 2N586
2N347 BoG | sxa | AF Power Ampl 2N425 R | oPa | Switching 2N404 2N527 6E |era |AF Amplifier 2N586
2N348 BoG | s¥a | AF Power Ampl 2N426 Rk | GPa | Switching 2N578 2N528 we |cpa  |Switching
2N349 BoG | s¥a | AF Power Amp! 2N427 Rk | apa | Switching 2N579 2N529 61¢ {6Ma |Push-Pull Ampl
2N350 0T | cpa | AF Power Ampl 2N301 2N428 RK | 6P [ Switching 2N580 2N530 otc |oMa |Push-Pull Ampl
2N351 Mot | cpa | AF Power Ampl | 2N351 2N430 GE | sna | Switching 2N531 6tc {Gva | Push-Pull Ampl
2N351 | Rca | 6ra | AF Power Ampl{ 2N351 2N431  {Ge [ sxa | RE Amplifier 2N532  |e1c |GMA |Push-Pull Ampl
2N351 syL | eea | AF Power Ampl | 2N351 2N432 ot | sna | RF Amplifier 2N533 6Tc |ova |Push-Pull Ampl
2N351A | mor [ Gpa | AF Power Ampl 2N301 2N433 oE | swa | RF Amplifier 2N534 poL |Gea |Switching
2N352 puL | ara | AF Power Ampl | 2N301 2N434 G6E | sva | RF Amplilier 2N535 raL |cPa |AF Amphl‘xer
2N353 paL | GPa | AF Power Ampl | 2N301 2N438A | cBy | ona | Switching 2N585 2N535A |eAL [eea |AF Amplifier
2N354 puL | sPa | General Use 2N439A | cBs | owa | Switching 2N1090 2N535B |pHL |GPa |AF Amplifier
2N355 pHL | 8pa | General Use 2N440A | cBs | ona | Switching 2N1090 2N536 PHL | GPA |Switchin; 2N578
2N356 | cas | ona | Switching 2N585 2N441 DEL | GPa | AF PDW?I‘ Ampl 2N537 wE |Gpp |General ﬁse
2N356 6Tc | GNA | Switching NS85 2N442 pEL { 6pa | AF Power Ampl 2N538 A |Gpa |General Use
2N356* | nca | ona | Switching 2N585 2N443 pEL { 6Pa | AF Power Ampl 2N538A |Mu  [Gea |General Use
2N356 aYL | exa | Switching 2N585 2N444 6T | oNa | Switching 2N585 2N539 MH | ePa  |Genceral Use
2N357 cBs | ena | Switching 2N10%0 2N445 6T | GNa | Switching 2N585 2N539A |»mt [GPa |General Use
2N357 crc | ona Swiwhing 2N1090 2N446 GT GNA Swiwhing 2N1090 2N540 Mt |epa |General Use
2N357¢ | Rca | onva | Switching 2N1090 2NHT 6T | ena | Switchi 2N1091 2N540A |unr [cpa |General Use
2N357 aYL | cxa | Switching 2N1090 2N448 GE cpa | RF Amplifier 2N541 Tec |snp |RF Amplifier
2N358 cBs | oNa | Switching 2N1091 2N449 B ona | RF Amplifier X .
2N358 | oc | 6xa | Switching 2N1091 2N450 | o | va | RE Amplifier N2 (o (s \RE Amplifier
2N358¢ | nca | GNa | Switching 2N1091 2N451 e | snp | AF Power Ampl X y L
2N358 | svr | Ga | Switchin 2N1091 2N452 Switchiny No4s  |nca |orp [RE Amplifr |ZNG4S
N30 | re | onn | AF g OE | &ND | Switching 2N544  [syu |opp (RF Amplifier  [2N544
3 GPa | AF Amplifier 2N453 Ge | swp | AF Power Ampl 2N545 TEC |sxp |Power Switch
2N360 Rk | cpa | AF Amplifier 2N454 o | asp | AF Power Ampl .
2N361 | rx | opa | AF Amplifier IN4G6 | nea | Gea | Power Switch | 2N456 ING46  |m=c jsvo |Power Switch
2N362 | mx | opa | AF Amplifier 2N456 Power Switch | 2N456 ZNS4T  |mc jeno |Power Switch
aN363 | | opa | AF Amplifi 2N457 | nca | Gea | Power Switch | 2NaT NS4S |rec |owo |Power Switch
2364 | T | ovo | Goneral Use 25t [T | eea | Power Swite 2NS49 e (s RF Amplifier
> ke cpa | Power Switch 2N457 2N550 TEC |swp  |Power Switch
366 | T | onc | Goneral Uae NG [T | aen | Power Switeh ansel a5l (e few (Power Switch
9 TEC |svD ower Switcl
N | 7 | x| Goneral U gt ingel | | x| AR Ampliser b 2N5%s  [oew fora Power Switch
2N369 ™ cpA | General Use 2N215 2N462 el siching ' 2554 vor fara  AF Power Ampl |2N301
P [ geo | Switching 2N555 |wor |cea |AF Power Ampl
2N370 rca | epp | RF Amplifier 2N370 2N463 AF P Ampl
2N370 | svr. | cep | RF Amplifer | 2N370 N6 | nx | ora | AF Amplifier 2N270 2N5S6  |svL |ona  [Switching
2N371 | ned | oep | Oscillator 2N371 2N465 | nx | ea | AF Amplifier aN270 INS5T  [sv |oma |Switching
2371 | svi | cep | Oscillator 2N371 IN66 | wx | Gea | AF Amplifier 2N270 ggggg YL [anA é“""'gﬂs
2N372 | mea | cep | Mixer 2N372 2N467 | wor | cra { AF Amplifier oNooy e |G S;;"‘;higg 2N645
2N372 sYL | pD | Mixer 2N372 2N467 i i
N33 | nea | ceo | IF Amplifier | 28373 it | ox | oen | Bhoto e ING61 |roa [ora fPower Switch  |2N561
2N374 nca | ep | Converter 2N374 2N470 | tec | awvp | RF Amplifier Znses erc |oea (General Use
N5 | wot | ara | Power Switch 2N561 N1 | 1ec | o | RF Amplifier Nser  |orc |oea |General e
2N3‘I6 MOT | GPA :; Power :mp: 2N376 2N4T72 TEC | snp | RF Amplifier 2N566 etc |ora  |General U;ae
2N3T7¢ RCA | GPA Power Ampl | 2N376
2N376A | mor | Gra | AF Power Ampl 2N301 §§2;2 TEG | GND Rll:: ﬂp{)‘g" 2N567 GTc |GPa |General Use
2N377 sYL | onNa | Switching 2N10%0 2N4T5 TEC | SND RF Amphﬁer 2ZN568 Grc |gea |General Use
2N378 18 | apa | Power Switch 2N561 2N476 22 SND RF Am “ﬁ"“' 2N569  |ctc |cpa |General Use
2N379 | ™ | cPa | Power Switch 2N561 2N#TT SND RF A p“ﬁ" 2N570  [e1c |opa |General Use
TEC | SKD mpliber 2N571  [erc |oea |General Use
2N380 ke Gra | Pawer Switch 2N561 .
2N381 T8 | oea | AF Amplifier 2N270 gﬂ:;g TEC | 88D {1‘; ﬁmpﬁ" 2N572 erc |GPa |General Use
2N382 | s | cea | AF Amplifier 2N270 2N480 TEC | SND RF A:é.;pliﬁer 2N574  |»m [cpa |General Use
2N383 TS Gra | AF Amplifier 2N270 2N481 :‘;(c Z:'A’ RF Amgliﬁ:: 2N3TL ﬁg"'\ MH | GPA gcnen;} Hse
2N384 | nca | opa | VHF Amplifier | 2N384 2N482 | rk [ cpa | IF Amplifier 2N373 INSTIA [wm [oon [Goneral Use
2N385 cBy | ona | Switchin, 2N1090 . .
28385 | ovr. | ana | Switching 2N1090 0483 | x| cea | I Amplifor e 2N576  |wu  |oea  [Switching 2N585
2N386 | puL [ cea | AF Power Ampl 2N301A VSR Il Il I tat ol N33 2NST6A [ [P | Switching 2Ns85
2N387 | enL | cea | AF Power Ampl 2486 | | cra | RF Amplifier 2N374 INST8  |noa [gea |Switching ers
2N388 . itchi 2N1090 . i NS T8 |Gra  |Switchin, 78
svi | cwa | Switching e 2N487 [ nk | oa | RF Amplifier N30 |nca |ora |Switching 2N5T9
2N389 TEC | s8G¢ | AF Power Ampl Qutteht
2N389 | T | svo | AF Power Ampl "Z’E}fgg o | s>} Switching 2N579  |ts  [opa |Switching 2N579
2N392 peL | opa | AF Power Ampl 2“{491 Pl I :~w!wh’nx 2N580 RCA |GPA Sww;hmg 2N580
2N393 piL | opa | RF Amplifier 2:\. 102 GE | BD ‘_“v!wh;"K 2N580 |ts  |cpa |Switching 2N580
2N393 | sem | Gpa | RF Amphﬁer GE | D | awitcung 2N581  |rca |GPa |Switching 2N581
2N493 e | ep [ Switching 2N581  {rs |ora |Switching 2N581
2N39%4 GE Gpa | Switching 2N404 2N494 GE D Switching .
2N395 | oe | oea | Switching 2N581 2N495 | Pou | sea | Switching 2N582  |RcA |GPA  |Switching 2N582
2N396 | ox | cpa | Switching 2N44 2N496 | P | sea | Switching 2N582  [ts  |GPa [Switching 2N582
2N397 ce | cpa | Switching 2N582 2N497 bl SND F Amplifier 2N583 RCA |GPA  |Switching 2N583
2N398 | nca | epa | Switching 2N398 2N498 |1 | swp | AF Amplifier 2N584  [nca |cpa |[Switching 2N584
2N585 RCA_|aNa | Switchiny 2N585

For key to symbols in columns 3 and 4, see page 23.
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! 2 3 4
]
Type To Be Replaced R 8 1 ! 2 3 4 5 8
1
e | B | || Gl by | stmitar Type To B Replaced R : ! z__3 4 § 8
x| eads | Mie fserp- Service RCA | RCA M, | Basie De- a 'p{,'“ si Type To Be Replaced L
" Type Typet Frege | Desle- | M facrip. b:::zf RCA ‘ll;nC”A" — Replace
- — W ice Mte, c Do . : -
INegy | meaf ara | Swiching | 2N5e6 - = Type | Tyeel Jte | o | el ace| oSS nea | “Rek”
2N L | @ witching NIOIT | peN Switchi tion ' Type®
Neas | b\ cen | RE Amplifier 2NI0 | or psy E:—E:ﬁgiﬂﬁ 1136 | o2 vpe® | Typet
. v AF Power Am N1014 : . N | GPA
25391 | x| om | AF Do ™ anson ENIOL | nca |ora | AF Power Ampl |2N1014 2N1136 | mex | ora
w0z | ool oo | Soitos 21016 [ e | sy [ bower i AT ol B
witching N1 N N | opa
;R‘ga’: otc| crn [ Switching 2N1016B | wnE | sx5 [ Powe INIIBTA | pEN | ara
oo orc | anm | Switching INIOI6C | wite | a0 | Power 2N1488 2NIL
x5 | omo| o | Switching 2N1016D | wne | s | Powe INHSTB | pix | apa | &
are | ong | Switching INIOIGE | ik | sn | Power ZuHgs | pu | ara | S
2N397 | ent| cea | S INIOIGF | whe | v | Power Ettey el By Ny
NG| | cra | Switching 2N5T8 N BEN | Gpa | Switching
3N599 | e | opa 2“2!""!'“( 2N579 281017 Rk | apa | Switchi NII39 | TeC | 836 | Switching
INeo0 | | oA witching 2N580 2%1021 |11 | Goa | Power Swi 2N582 aN
a0 | | ord | Sty ATl R 2t | e | o smcing
Pa | Switching 2N1023 | rca | cep | RF Am) “‘m 2N1014 281 2 en | General {se
aN602 | ore — 102t | onn | S0 | Switahind ™ 2N1023 = 142 |1t | eep | General 1'se
e | e o | S o EEN P P p et
2N60S i s witching 2N1025 | = . 2 ae | cpa [ AF Amplifi
s | ) o | iy e | | St 2
2N606 . Jeneral Lse 2N1027 |[smp | s N1145 | 6E | ra | AF Amplifier o
N6 | G| o | el s g:nm e | o [ IR EA A RS e
2N . y N103 i e | Gea | AF Pow
;::Zg; f: 3"0 genuml Use sl 2N561 ;::}:GB am | ara | AF {;g:f: QE:’
3 st | 6pp | General Us: g NI1I47 | cTP | G ; op
NGl | vl ora | Clow B Am ;::g“c Bex | cea i IRILTB| o | o | AF Bower A
P N1032 | BEn | Gea | Switchi g ora | AF Power Ampl
aN612 | wn IN1032 | i [ Gon | Switching cra | F Power Ampl
2N613 W H cra [ Driver Ampl Switchiog oné | General Use
N6l | i ,G;:: IAP!:A\I:] %I\;iﬁ" 22'10321; BEN | cpa INNH |1 | 636 | General Use
2N615 ; " Amplifier N1032C | nEx | cra | Switchi )
Ners 1 v oea IF Amplifier TN ToasC | mmn [ ara | Rwitching 2NISL | | 6 | General Use
cra | Reflex Ampl N0 | e || AR Ameier 2352 [ 1m0 | exe | Geoeral Use
aN61T | wi N oy | e [ sma | AR Ampitier 2158 [ 1 | 6n6 | Genera] Use
INeL? | wam aea | Copuerter IN3T4 ) Amplifier ZNHST || aea | Dower Switching
Nory | e pa | AF Power Ampl 2N561 2N1037 | rx | sea | AF Amplifi 1157A| s | 6ea | Power Switching
N6 | mx | sva Sw!:z:'i"g 2N1038 |11 | aea | Power Switch 2N1139 |
ol e witching 2N1039 gl 2N1183 N39O | ven [ aea [ AF Powe ‘
B | | | A o [0z B (2 | AR PR I R
N1041 " et 7 - 281162 wmor [ 6pa | AF Pow
g}:gg ::‘ :,;Al) gF- Amplitier Tt | Gpa | Power Switch  [2N1184B ;Q:}z’: wor | ara | AF 1’3:f: itzg{
2ﬁ62~$ s | evp H‘;-‘“.ﬁk;: ifier NG4S gg}gﬁ :: Gpa | Power Switch ' ot | cpa | AF Power Ampl
i:\,gzzz avr | ena| Switching IN104t |11 (r:::: {;2:." Switch 2N561 281165 | mot | cea | AF Power Ampl
ana| asx | AF Power Amp 281085 |11 | oo | Power Switch 2N561 2N1166 | Mot | 6pa | AF Power Ampl
- b ower Ampl| ~ DEL | GPA AF Powel
28628 | Mor| s | AF Power Amp . 2N1047 - anies | e ] o | AF ower Amel
2n629 Mut| 6PA | AF Power Amg 28561 2N1048 : sna | AF Power Ampl oxer Ampl
gzg? sot| opa | AF Power Amp 22%}4 INI049 | Tr f:j ’:Pl': ll:t)vwr Ampl ZN11T6 | PN | GPa
) Bk | epa | AF Amplifier 2N408 2N1050 | T Ny :“; PO\\lnr ilnpl 2N176A [ BEN [ Gra
28632 | mx ant0ar | | | AF bover AmEl INIITB| mex | cra | Switching
s | f e | AL Amblifer 217 ver Amp! INUTL | nea | cro | BF Amplifier ) 2N0AT2
g::,’;“ GE | GNA Swnél‘:ﬁ;‘ﬁ" 2n270 ;R%gg? gg cra | Switching roa [ arp | Onillator 2N1178
N635 or | onal Switcn ] E | Gea | Switchin, 2N1179 {
N : L : 2N1058 | svi G 3 o rea | epp | Mix .
2N636 | oe | ena| Switching %:}d}gz: 2N1059 | svL g:t ,\\llil‘x-e\r 1ifi 2N412 2N1180 | rea | cep IF ;ll';lpliﬁer gk}}g
on63T | wen| ooa| Power Switch 2N1065 [ orc | aep | AF ‘,\:gﬁni: 2NZT0 INLIBS | nea ) e | Hower Switch | 2N1183
N 3 A GPA V' Swi 0
RaTs| pe) ot | porerSoleh e s s [ o [ 06 gt (300 i) 22| G| BRESRE | i
2N638 | BE~ eraw 2N561 rea | ans | Power § d
ENG3A | men| cva | Bower Switeh ne INTogy | nen | e Power :: aN1ia3 noa ] o | power Sk | SN
RCA | SN Swi y iPA i
2N638B | sEN ) N6l N I0eS | o [ sns | Power Switch | 2NI487 nr | o | Bower Suiten | ENTigD
aN639 | mew Gra [ Power Switch 2561 or Switch | 2N1149 2\“9'3 mor| ora | AF Amplifier )
2N63on | me| ora | Bower Swites 28561 2N1072 | wi | s3s | Switching 28193 | sot[ cpa { AF Amplifier 2N2T0
286308 | BEN| o | Power S:}“k 2N561 :Q}WS BEN | GPA | Switching 2N194 | mot| aea | AF N !
2N640 | nea| epo l\FAmplillggr T 2N10734 | mix | ora | Switching 281195 | we | oro mé?}ﬁ}:ﬁ“
o d
2N641 X073 |k | oa | AF Amph L9 | o | x| puitching
INesD :2,\ ero | IF Amplifier 2N641 . 8 plificr zt“}ggg v | con | Power Switch a
INGIZ | moal Gro) Comverter 2N642 INI0T5 | | e | AF Amplifior 3 | wn | oea | Power Switch N561
Y} Y Rk | s i
g]‘:'m rca{ GPD Swimhiug gi:gﬂ 2N1077 | Bk ::: 2; ':mpl! er 2N1205 | T | exe | Switchin
real ceo | Switching aNeds onior |om L oa LAF Amolifer 2N1206 | TEC| wxe | AF Povwer Am
2NG647 nrca| ena| AF A 2N1086 | ce | 6Ne Oscill‘:nlzl-lﬁ" ;g}% e | g | AF Power Amg
NA lifi . TEC | #N3 | Switchi
2N649 mplifier 2N647 y . - witching
2N650 | motl ame ﬁg Qmp}gger 2N649 gg}%,\ ot | axe | Oscillator 281209 | Tec | ans | Switching
B mplifier GE i . )
;R‘gg; mot| epa | AF Amplifier 2N1090 | Rca gr\\: g:ci"ﬂf,?”' . 2N1212 | 7ec | sna | Switching
wor| cra| AF Amplifier 2N1091 | noa | o | Switchins 2N1090 281219 | orc [ sea | Switchin
an633 | wmor| cra | AF A IN1092 | nca | sns | Power Swi 2N1091 2N1220 | Grc | spa Switching
2N65t | mor| opa | AF Azplﬂgcr 2 ower Switch | 2N1479 gk 1222 | et | spa | General que
p) q N1223 | orc | s Pneral
2N6se | 7| o | Bover bukic 31008 | | ons | Sorching 3 | ote | sea | Switching
2N657 N0 | Power Switch 2N1 NJ [ Switching 281224 | nea| o ’
NeT | T | ] B S aioss | wac | ma | AF Ampier zyims || omn | NE Aoplter | 21s
oNesa o 1097 a2 mplifier 281226 | mea plifier | 21225
Ioss | x| Gra ) Switching 6 | Gpa | AF Amplifer N IN226 | noa | Gro | RF Amplifir | 2N1226
aNos | e | oen | Swivonine 2N578 281098 | ok | cea | AF Amplii NI 1229 | ua | oes §3§$ﬂﬂ§
;i in, . i "
N [ | oy | Syt e 2o | b | o | Swiching o 2120 [ ua [ ors | s
h s Bty 3 itchi
PA | Switching 2N579 aN1101 | syL g"\: i‘;‘lu{hm,l:' 2N1231 | A | spa 5::::::::23
;:“ggg DEL | GPa | Switching 2N1102 [svL | aNa | AF ﬂzﬁgﬁ: %ﬁ&ﬁ ,E,Q:%g na | ser | Swi m:hmg
PHL | GPa | Switchi . 647 o ua | sps | Switchin,
ety | am Switching 2NI0T |7 | aea | AF Amplifier aNiz34 | | e | Switching
PH tehiny T : .
aN6Ts | o | aen | Switching 9 oo AR Amplifer a1z [ oma | e | Switching
1110 |17 | cee | AF Ampli d oA | eps | Switchi
2N6T ) N mplifier 2N1240 S emng
INeTTA | T cea | AR Power Al NIIL |71 | ceo | AF Amplifier ot || | Suiching
Norm | men| cex | AF bower Ambl aNIIIA |1 | opc | AF Apliie IN1242 | un | avs | Switching
i;g:’"{]c l’:r;: aPA Q; gower A'r:gl gl‘:i}:én :::c i QF '\mghﬁe: NS | ma | s | Swite
| e ower Ampl ZN11I7 #Ns | Switching INIogs | | ovs | Switobing
: ite
2N678A | BEN 2N1118 :;. .';N; Switching 2NI1245 | cBs | Gpa S:':lch:l;
2N6TBA | pm| aea AF Power Ampl pa | Oscillator 281246 | cus | ara | Switching
2N6T8B | mun | ra | AF Power Ampl 2N1119 | eme | sea | Switching IN1247 | 7ec | 5% | AF Ampiifier
2N679 r Ampl 2N1120 | nen .
| N3 | wor| cr | Switchimg anz (o | 8% | IF Ampis 1z | e | e | AF Ampliier
witching aN1IZ2 | e | oea | Switehing iy | Tmc| s | AF Amplifir
g]:% pon | awp | Switching 2N1122A | ene | ara Smmhm: aN121 | s | o i?m‘i"‘(
most | ron | ono | Switching 281123 | en | aea | Switeni INBe | v | o | Swienmna
: g | Fcm| s | Swisching NI [ | ore | Seiictane ing
1 antos | 57| Ghn | Sohcine e EMEE Ll ) Swiiching Ny | o | s | Bitehing
ng 2N1300 INI126 | PAL | GrA | Switel N1254 | ua | &y | General U
2N706 | pon | sns | Switchin 2N12T e | cra Sw:mmﬁ aNIzss | ma | s | General Ui
2N1008 | vEn| apa | Switchi g . BA | 9ps | General Use
| ;glOOBA BEN | GPA S:;mh;:g 22{ :g PHL | GPA |Switching INIZST | ma | ses | General Use
2N}g‘1)88 ,':'éf Gea | Switching 2N1130 :::: zi: gw"”h'"“ 2N1258 | ma | ses | G
ava | AF Amplifier | 2N101 N1I3Y witching 2N1259 jeneral Use
0 Feu | m Ha | 8p G 1,
N1132 r2 | Switching aN1261 5 | General Use
o [ses | Switching INIR6Y | m | cea | Power Switch
For key to symbols i ’ IN1Z6s | n | s | Power Swieh
ymbols in columns 3 pa | Power Switch
and 4, see page 23
- Continued on next page.
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INTERCHANGEABILITY DIRECTORY

1 2 3 4 5 [ 1 1 2 3 4 5 6 1 1 2 3 4 5 6 1
Type To Be Replaced Replace Type To Be Replaced Replace Type To Be Replaced Replace
- by Similar Simil . | Simi
M. Basic De. Class of Y HBaslc De- Clars of Y milar Ba by Similar
Desig- | Mir. |scrip- S RCA RCA M | Deaig- | Mir. | scrip- 2Aars of RCA RCA M. i De- Class of
Prefix | cion tion Service Type* Type} Preix | (T00n il 4 Service Type* Type! Prefix :?::l‘:ui M. 'ﬁ:.'." Serviee 'l!(y(;:' 'l!(y(;::
2N1264 | syL | cea | AF Power Ampl 2N370 ZJ |16 GE | sea | AF Power Ampl RD | 317 apc | 9 R i
2N1265 | svL | apa | Oscillator 2N408 CK |17 nx | cpa | RF Amplificr 2N247 RD {3174 aPC s:g R; i:;ghg::
:,:}gg Ge | spe gw']w::ng MN }z!\ cre | sp ghow se 320 N spa | AF Amplifier
7 Ge | wpe witching h 0T | Gea | Switching RD 1 320 Grc | snG | RF Ampli
2N1278 | e | spc | Switching GT |20 a1 | gea | AF Amplifier 2N109 RD | 321A Grc | svxa¢ |RF Aﬁglidfz::
2N1279 | e | sec | Switching RR |20 nn | eea | AF Amplifier RD | 322 i
2N1291 | cms | cea | AF Amplifier 2N301 GT [20H G1c | Gea | AF Amplifier 2N105 RD | 324 2: zsk:g g; mgkgg
Lz,::% cBs | eva :g ,\mp=i2m— MN g} MOT | GPA RF Powerﬂ‘\mpl RD | 324A cec | sna | RF Amplifier
N cBs | cPA Amplifier 2N301A RRA | GPA F Amplifier 330 N Gra | AF Anplifier
2N1294 | cms | oya | AF Amplifier GT |24 GTC | Gra | AF Amplifier 340 N GPA | AF Amplifi
plifier
2N1295 | ces | apa | AF Amplifier 2N561 MN |24 %ot | apa | AF Power Ampl 2N301 i
2N1296 | ces | ova | AF Amgliﬁer MN |25 MOT [ apa | AF Power AmSI 2N301 ggg 2 g:: ﬁ; mg::gg gg};
2N1297 | cms | aea | AF Amplifier 2N1014 CK |26 Rk | Gea | Switching 353 T | era | AF Amplifier 2N217
2NI1298 | cps | ana | AF Amplifier MN |26 »oT | apa | AF Power Ampl 2N301 355 T GPa | AF Power Ampl
2NI1299 | svi | ona | Switching MN |28 MoT | gPa | AF Power Ampl 501 Tt | 6p6 | VHF Amplifier
2N1300 | mca | cps | Switching 2N1300 MN 29 0T | aPa | AF Power Ampl TS 6
2N1301 | nca | ers | Switching 2N1301 GT |34 67c | aea | AF Amplifier P TS gg TT: ;:: :; fo:velli-ﬁ':;“pl
2N1310 | erc | cva | General Use RR |34 RR | cpa | AF Amplifier TS| 615 k] Gra | AF Amgliﬁer
2N1320 | crs | epa | AF Amplifier T [34A NU | era | AF Amplifier 2N105 TS | 616 8 | gpa | AF Amplifier
2N1321 | cms | ona | AF Amplifier T |34B nU | eea | AF Amplifier 2N105 TS| 617 T cpa | AF Amplifier
2N1322 | cBs | epa | AF Amplifier T |34C ~U | epa | AF Amplifier 2N105 i
2N1323 | cBs | ona | AF Amgliﬁer T |34D ~U | ora [ AF Amgliﬁer 2109 % g:g : 3:: ﬁ; ﬁﬁ%iiﬁii
;A:jlg;; cBs | Gra i; ﬁ]r:p}i?s: ; 3_;% NU | GPA ﬁg imp}igcr 2N109 TS | 620 ™ opa | AF Amplifier 2N139
N1 cps | GNa plifi K Nu | GPa mplifier 2N109 621 TS i
2N1326 | cas | cpa | AF Amplifier GT [34HV 6T¢ | ara | Switching TS| 630 T g;: ﬁg mg}:g: N0
2N1327 | cBs | oNa | AF Amplifier GT |34S Grc | Gea | Detector 700 " :
281328 | cas [ cea | AF Amgliﬁer GT [38 67¢ | cea | AF Amplifier 2N105 CK | 721 | amm 2; ﬁESf:ﬁii 2N104
2ng§9 cps | eNa ﬁg ﬁmp}il@er l(‘)lé ig MR | GrA ?{; .[A\mpllilger CK [ 722 R | ePa | AF Amplifier 2N104
2N1330 | cBs | cpa mplifier AMP | GPA mplifier 2N247 CK| 725 Rk | cra | AF Amplifi
ANIBL | e | ona| AF Amplifier oc |5 aue | Gea | RF Amplifier N2 CK{721 | nx | oea | AF Amplifier EN10§
2N1332 | cs| cea | AF Amplifier 0C | 50 amp | ge | Oscillator CK | 751 nk | era | AF Amplifier 2N109
2N1333 | cBs [ ova| AF Amplifier 0C |51 awp | ac | Switchin CK | 754 sk | Gea | AF Amplifi
gmgg cBs | cpa él-‘ AmlplLi'ﬁer 8512 gg A | GeA Q'l;" LAum ifier 2N105 g% ;ga Rk | Gea | AF AE;IEI‘I:—
DI 0! 9e i
IN1395 | nea| ovb | RF Amplifer | 2N1395 0C 166 axe | ora | AF Amplifier 2N105 GT| 15 ore | aon lf:":iwhigélﬁ - Ity
2N1396 | nca| coep | RF Amplifier | 2N1396 RR | 66 KR | 8D _ CK | 760 nk | Gpa | RF Amplifier 2N139
2N1397 | nca| ceo| RF Amplifier | 2N1397 oc |70 aup | apa [ AF Amplifier 2N105 GT | 160 et | ora | 455 Kc Ampl 2N139
2N1425 | nea| cep | IF Amplifier | 2N1425 oC 71 aup| cpa | AF Amplifier 2N105 CK | 761 rx | opa [ RF Amplifier | 2N139
aN1426 | nca| ceo | Converter 2N1426 ZJ |11 ax | ovo | RF Amplifier 2N247 GT | 761 erc | @ra | 455 Kc Ampl 2N139
aN1431 | svL| cya| AF Amplifier 2N270 ocj12 amp | oxa | AF Amplifier 2N109 CK | 762 Rk | epa | Converter 2N140
2N1432 | svi| oep | RF Amplifier 2N274 12 ce | ong (- VHF Amplifier 2N247 GT | 762 otc | ora | Converter 2N140
2N1479 | nca| ens | Power Switch | ZN1479 oc |73 anp [ ora AF Amphifier : GT | 763 otc | 6o | RF Amplifier
2N1480 | nca| sny | Power Switch | 2N1480 Al gr | oxa| RE Amplifier 2N247 GT| 764 or | ara | Swikching
2N1481 | Reaf svs | Power Switch | 2NI481 GTC | GPA mpihcr Rk | GPa | RF Amplifier 2N140
2;‘1482 RCA| snJ Po:er Switch | 281482 GT (15 arc | gra | AF Amplifier CK | 766A Rk | aea | RF Amgliﬁer 25“40
N y . oc| 16 AMP| apa | Switchi g
2N1483 | nca| sns| Power Switch | 2N1483 1 CK | 768 RE | 6pa [ Converter
2N1484 | nca| sva | Power Switch | 2N1484 ST| 8y | e oo | AR Amphber 2109 CK | 19 x| sea | AF Amplifier
2N1485 | nca| sns | Power Switeh | 2N1485 GTiom. | e[ ora| A Amolifier 2N105 CK | 191 pKk | spa | AF Amplifier
186 | woa| s | Power Switch | 2N1486 oT|oaHs | oo ar gfi":ﬁg;ﬁ" CK| 793 m | ae | AF Amplifier
N1487 | wca| snNg ower Switcl 2N1487 I GNG oto Type
281438 | nca| swo| PowerSwitch | 2N1488 by erc| oea | Switching 830 m | axe | Converter 2N140
2N1489 | nca| sxs | Power Switch | 2N1489 Tl o oTc | pa [ Switching CK | 870 Rk | ara | AF Amplifier
2N1490 | nca| sws| PowerSwitch | 2N1490 SE1%s, g1c| ora | Switching CK | 871 x| cpa | AF Amplificr
DRl TS ora | AF Amplifier CK | 872 nk { GPA | AF Amplifier 2N407
anzz il ono| RE Ampliie 101 1s | oea | AF Amplifier CK | 878 Ak | ara | AF Amplifier 28270
3N23 BoG} one| RF Awmplifier DR | 102 i g y s1ohi
3N23A sos| ona| RF Amgliﬁer GT | 109 ;s'rc gn;: ﬁl-E mg}:gﬁ: 2N109 6T ‘;’gg ‘f’lm S:g i‘lv-‘“:f}“n iff
3N23B [ moo{ onc| RF Amplifier GT | 122 6TC | GPA | Switching 2N404 904 T | sne | AF Azpliﬁg
3N23C | soc| onNa| RF Amplifier g'g }g CTC | GPA Swiu:hinE‘ﬁ GT | 904 GTC | GNa Swik:hiﬁ{gl
Rr [ cea | AF Amplifier 904A T sx6 | AF Amplifi
3N25 i | ore| VHF Amp ! prlier
3N26 n sye | RF Amptifier DR | 126 i PN
3N27 | m | svof RF Amplifer DR | 128 T | o] AF Ameiiter iNlos Rl FeH gre | GNa | Switching
3N29 GE | onal RF Amplifier DR | 129 TS Gpa | General Use b sno | AF Amplifier
3830 | oz | cna| RF Amplifier DR | 130 | ora | General Use o T | Genenal
DR | 131 1 | cpa | General Use g 3 S
N3l | ce RF Amplifier 926 T | sne | [F-RF Ampl
3N32 by RF Am{)liﬁer DR | 132 ™ GPa | Genera) Use itchi
3Ny L RF Amplifier DR | 149 18 | cra | General Use GT |91 erc | ana | Switching
N34 s ; s GT | 948 GTc | ona | Switchi
RF Amplifier DR | 150 5 | cpa | AF Power Ampl hing
N5 m RF Aumplifier GT(153 | or | e | Switching GT |28 gre fona | Switching
DR | 154 15 | cpa | General Use 3:; r ama "t;: gower kmp;
! X X / T |snve ower Amp
ok | &ve| RF Amplifier
~a| RF Amplifi DR | 155 18 | opa | General Use
HE S| ER e e o I A S
ur | ara| Switching E lg 8 | cea | General Use 2N104 CTP | 1002 v | o | AF Power Am&
GE | GPa| Swilching TS }64 : g:: Ag &mpl'ﬁ: g::m CTP {1003 cre | opa | AF Power Ampl
iz ox | one| 1E Amplifer I h Amph CTP | 1004 cte | GPa | AF Pawer Ampl
4)D4A3] oE | cne| Switching 1 78 | ora | AF Amplifier 2N109
4JD4A4 o [ oG MF Amplitier TS [ 166 ™ ora | AF Amplifier 2N175 g{g }%2 g gg: :}l-: 11;?1::; ﬁﬁp}
4JD4AS] e | oxc| RF Amplifier GT | 167 o1c | cpa | Switching p
Sa N Swi np Ts | 176 Ts ora | AF Power Ampl| 2N301 1032 cre | Gea | AF Amplifier 2N109
spR| Ge witching 200 n o Geneml%se P & 1033 cre | cpa | AF Amplifier 2N109
B Photo U § 1034 cre | 6pa | AF Amplifier 2N109
CTP| sD ato Lse 201
5C c| s | Photo Use 202 T | ono| General Use 1035 |cre |ora | AF Amplifier 2N109
8D spr| ora| AF Amplifier 2N218 206 1 | ong | AF Amplifier IN105 1036 cre | ora [ AF Amplifier 2N109
8E spal epa| AF Awmplifier 2N218 207 - enc | AF Ampl'ﬁ CTP | 1102 cre | aPa | AF Power Ampl
8F sp| ora| AF Amplifier 2N218 208 n onc | AF ‘mp‘;ﬁ: CTP {1103 cre | 6ra | AF Power Ampl
oA » N AmP CTP | 1104 cre | Gra | AF Power Ampl [ 2N301
5 cre| sp hoto Use itchi .
104 sen| cra| AF Amplifier 2N270 oTyze gre | ora | Switching CTP |1108  |cte |Gra | AF Power-Ampl
10B cre] sn | Photo Use 220 e Il - mpm,'" CTP |1109 cte | Gra | AF Power Ampl [ 2N301
10B spR | Gpal| AF Amplifier 2N270 221 n | esel IF '\Eghf:s: gg H}é cre | aPa | AF Power Ampl
10C spr| cral AF Amplifier 2N270 GT {222 otc | epa | Geueral Use 2N215 CTP |17 $ g;: :; gg::: ixg}
114 cre| so § Photo Use ’ i
1B ol o1 Phote Use m | oo IF '?l"{l-'ﬁ" CTP | 1132 cre |cpa | AF Power Ampl 2N561
12 GE | sxG| AF Amplifier 224 b NG ani. rﬁ}:‘. CTP | 1135 cre |ora | AF Power Ampl 2N561
Cckl 13 Rk | cpa| RF Awplifier 2N247 25 o g\; F A“':Ph,rﬂ' CTP | 1136 cre | Gra | AF Power Ampl 2N561
23| 13 ox | oxc| AF Amplifier 2N217 297 o T I vl 1820 |cre [Gra | AF Amplifier 2N109
GNG Amplifier 1330 cte | cpa | AF Amplifier 2N109
MN| 13A smot| GPaf AF Amplifies 228 n G Detector i
MN| 138 | mor| am| AF Amplifer GT [ 229 orc | Gy | AF Amplifier i |G |en [AF Ampier Mo
MN| L 4 o am 1350 ctp | epa | AF Amplifier 2N109
A 13C mot| ceaf AF Amplifier 229 T GNG | Detector o
71| 13 ) , 3 ) . 1360 cte {cpa | AF Amplifier 2N109
&l B GE | GNG .IA‘F Amplifier 2N109 2234 T oNa | IF Amplifier 1390 cre |opa | IF-RF Ampl 2N139
nK | GPa F AmpliGer 2N247 5 ks cona | Converter 1400 cre |ora |IF-RF Ampl 2N139
GT[ 14 src| ora| AF Amplifier 2ZN2Z17 GT | 269 Gre | 6pa | BF Amplifier
RR| 14 ‘ f ! - mpd 1410 cre |opa [IF-RF Ampl 2N139
2| 18 poll el i v st [ m | aa | AF Ampimer a1t RD |2k |roe Jeno | General Use
GT| 14H [ orc| ara| AF Amplifier 2N103 302 T | ora | AF Auplifier 28217 RD |2320h | moo | one | Bp e oe
ol 16 anp| opa| AF Power Amp 2ZN301 310 71 | cra | AF Amplifier 2N217 RD |2521A Bou | ane Swiu:hil?g :

For key to symbols

in columns 3 and 4, see page 23.
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CIRCUITS

The circuits shown in the following pages are in-
cluded in this booklet to illustrate some of the more
important applications of RCA transistors and semi-
conductor diodes. These circuits are not necessarily
examples of commercial practice. They have been con-
servatively designed and are capable of excellent per-
formance. Electrical specifications are given for circuit
components to assist those interested in home con-
struction. Layouts and mechanical details are omitted
because they vary widely with the requirements of
individual set builders and with the sizes and shapes

of the components employed.

Performance of these circuits depends as much on
the quality of the components selected and the care
employed in layout and construction as on the circuits
themselves. Good signal reproduction from receivers
and amplifiers requires the use of good-quality speak-
ers, transformers, inductors, and input sources (micro-
phones, phonograph pickups, ete.).

The following circuits will be found in the subse-
quent pages: '

INDEX
Circuit Page Circuift Page

1. Six-Transistor Receiver ..., 30 18. One-Stage Neutralized 455-Kc IF Amplifier.. 36
2. Two-Transistor Receiver ... ... 29 19. Two-Stage Unneutralized 455-Kc IF Amplifier 36
3. Four-Transistor Receiver ... 29 20. Audio Power Amplifier................. 36
4. RF Amplifier and Converter.............o....._.. 28 21. Three-Transistor Gate ... ... 37
5. Five-Transistor Reflex Receiver..................... 31 22. 1-Mc Complementing Flip-Flop.................... 37
6. Automobile Receiver Audio Amplifier............ 31 23. High-Gain Transformerless Signal-Tracing

7. Unneutralized Tuned RF Amplifier..........._.. 31 Probe oo - . 37
8. 100-Mc Oscillator ... 31 24. DC-to-DC Converter ....ooceeoeeiioooioioiiiieeene. 37
9. Microphone Preamplifier ................... 32 95. Thermostat ..o 38
10. Phonograph Pream.pliﬁer """"""""""""""""""" 32 26. IF and Broadcast Band Signal Tracer............ 38
11. Phonograph Amplifier ............. e 32 27. Barrier Light FIasher ... vooeoroeoooooreersoee 38
12. C(.)mplen}entary-Sy.mme?ry Amphﬁer. ------------ 32 28. Tower Light Flasher......—.covoovoooeeoorereoeee 38
13. High-Gain, Low-Distortion, Low-Drain 9. Teleoh Pickun Amplif 39

Audio Amplfier ..o 33 29. Telephone Tickup Amplier. . crrmroe

14. 25-Watt High-Fidelity Amplifier........ .. 33 30. Sensitive Eelay ot e 39
15. Eight-Transistor Three-Band Receiver...._....... 34,35 31. Code-Practice Oscillator ... 39
16. Three-Stage 10.7-Mc IF Amplifier................... 35 32. Grip-Dip Meter ... 39
17. 75-Mc TRF Amplifier........ooooooooie 36 33. Hearing Aid ..o 39

RF AMPLIFIER AND CONVERTER
Automobile Radio Receiver

1
W

0

4]
~\

—JL
a1

RS
!

/

N2 TO IST IF
TRANSFORMER

92CM-9762

C6 =0.0015 uf, ceramic, 50 v.
C7 =0.05 pf, ceramic, 60 v.
C8 =0.005 uf, ceramie, 50 v.

A =Whip Antenna, 50-95 puf

C1 =Trimmer Capacitor, 160
ppf (nominal value)

C2 =240 uuf, ceramic, 50 v.

C8 =0.0083 uf, ceramic, 50 v.

C4 =0.05 uf, ceramice, 50 v.

C5 =680 uuf, ceramic, 50 v.

ppf (nominal value)

of 50 at 1 Me

C9 =Trimmer Capacitor, 470
L1 =Antenna Coil, unloaded Q

T [N

R6 =3,300 ohms, 0.5 watt

T1 =Oscillator Transformer,
unloaded Q of 55 at 1.2625
Me or 1.456 Mc (tuning ca-
pacitance = 470 ppf), turns
ratio: Ni/Nz = 5

L2 =RF Coil, unloaded Q of
45 at 1 Mc

R1=120,000 ohms, 0.5 watt

R2 =10,000 ohms, 0.5 watt

R3 =1,000 ohms, 0.5 watt

R4 =150,000 ohms, 0.5 watt

R5 =15,000 ohms, 0.5 watt
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CIRCUITS

TWO-TRANSISTOR RECEIVER
Standard AM Broadcast Band

s w1

Al =Ferrite loop antenna, 540-

1600 Kec
B =9 volts, VS300 or VS301
C1 =Variable capacitor,
540-1600 Ke
C2 =0.01 pf, paper, 150 v,
C3 =0.05 uf, paper 150 v.
C4 =0.001 uf, paper, 150 v.
C5 =104f, electrolytic, 9 v.
C6 =104f, electrolytic, 3 v.

C7 =100 pf, electrolytic, 6 v.

R1=0.1 megohm, 0.5 watt
R2 =50 ohms, 0.5 watt

R3 =Volume-control potentiom-'

eter, 5000 ohms, 0.5 watt
R4 =5600 ohms, 0.5 watt

FOUR-TRANSISTOR RECEIVER
Standard AM Broadcast Band

R5=10000 ohms, 0.5 watt

R6 =220 ohms, 0.5 watt

SP =Speaker, high-sensitivity

T1 =Interstage audio trans-
former to provide a 30000-
ohm load at the primary
terminals with a 1000-ohm
load between the secondary
terminals. DC primary
current = 0.5 ma, DC primary
resistance =1000 ohms.

T2 =Output transformer to
provide a 500-ohm load at the
primary terminals with the
desired speaker connected to
the secondary terminals.

a
[ ST

—)CIG R,

. 2
ST5 | TYPE
TYPE INB7 OR
2NI39 IS

Ci7
a4 1

It
LiY

Cis

‘D
SR
4

B =9 volts, VS300 or VS301 C8 =10 uf, electrolytic, 15 v.
C1 =Trimmer capacitor, C9 =0.05 pf, paper, 150 v.

0-20 ppf C10 =0.05 pf, paper, 150 v.
C2 =Variable capacitor, C11 =75 ppf, mica, 150 v.
12-230 puf \C12 =0.05 pf, paper,‘150 v.

C3 =0.05 uf, paper, 150 v.
C4 =0.04 uf, mica, 150 v.

Cb =220 puf, mica, 150 v.
C6 = Variable capacitor,

C13 =220 uauf, mica, 150 v.
C14 =0.05 pf, paper, 150 v.
C15 =0.05 uf, paper, 150 v.
C16 =83 ppuf, mieca, 150 v.

10-105 ppf C17 =220 ppf, mica, 150 v.
C7 =Trimmer capacitor, C18 =0.05 pf, paper, 150 v.
0-20 ppf C19 =2 pf, electrolytic, 15 v.

T1 = Antenna transformer wound on the largest feasible ferrite
core to provide the following characteristics:
Primary Inductance (With secondary open) 853 nh
Primary Q at 1 Mc, mounted on chassis with
secondary open 200
Equivalent output resistance across secondary
terminals, at 1 Mc with primary tuned 600 ohms
The primary should be wound on one end of the ferrite rod with
gpacing between turns equal to the thickness of the wire.
The secondary should be wound on the opposite end of the
ferrite rod with no spacing between turns (close wound).
The end of the primary winding nearest the secondary is the
ground end. Use #7/41 Litz wire. A ferrite rod about 8” long
and 34” in diameter will provide excellent results.
T2 = Oscillator transformer. Wind as follows:
Using a threaded resinite coil form about 17 long with in-
ternal threads to match a 1}{”-diameter ferritc core about
34” in length, wind 4 turns near the center of the coil form.
This winding is located between the terminals marked Al
and A2 on the circuit diagram. The winding between termi-
nals Bl and B2 consists of a 10-turn winding and is wound
on top of the 4-turn winding. The winding between terminals
C1 and C2 is wound on top of the other two windingsandisa
multilayer 115-turn winding. This winding should extend over
a length of about 34”. All the windings are universally
wound with #35/44 Litz wire. A resinite collar with 6-termi-
nals may be fitted over one end of the coil form to provide
secure anchorage for the ends of the windings and convenient
terminals for making connnections to the windings. When the
transformer is completed, connect a 120-upf capacitor across
the 115-turn winding and tune the ferrite core to obtain
resonance at 1.455 Mc with the other two windings open cir-
cuited. The Q of this winding under the same conditions
should be 100 or greater.

C20 =50 uf, electrolytic, 15 v.
C21 =50 pf, electrolytic, 15 v.
C22 =100 uf, electrolytic, 165 v.
R1 =27,000 ohms, % watt
R2 =6,800 ohms, 4 watt

R3 =3,300 ohms, 15 watt

R4 =120,000 ohms, !4 watt
R5 =18,000 ohms, % watt
R6 =1200 ohms, Y4 watt

R7 =175,000 ohms, 1§ watt
R8 =560 ohms, }{ watt

T3 T4

Tuned resistance at

primary tap 118,000

Primary (terminals 3 and 5):

Reflected resistance with

secondary terminated 206,000

Seconda?' (terminals
2):

1 an
Reflected resistance with
primary terminated

Turns Ratios:

Terminals 4 and 3 to

15,300

29,000

1,000 500

terminals 5 and 3 1.17 2.48

Terminals 5 and 3 to
terminals 2 and 1

Core (Ferrite):

Unloaded Q (mounted

in chassis) 110
Loaded Q (mounted

in chassis)} 35

14.35 7.

62

61
35

92CM-9975

R9 =560 ohms, }{ watt
R10 =150,000 ohms, }3 watt
R11=1200 ohms, }4 watt
R12 =2000 ohms, 1§ watt
R13 =100 ohms, 1§ watt
R14 =10,000 ohms, }g watt
R15 =Volume
ohms, 1{ watt
R16 =5600 ohms, }§ watt
R17 =220 ohms, !{ watt
SP =Speaker

control, 2500

T3, T4, T5 = Intermediate-frequency transformers. Using ma-
terials like those described for the oscillator transformer T2,
wind T3, T4, and T5 to meet the following requirements:

T5
17,200 ohms

10,900 ohms

1,000 ohms

3.16
3.3

110
35

T6 = Class A output transformer, primary impedance = 500
ohms, secondary impedance = 8.2 ohms

NOTE: The following transformers or. equivalents may be used in the construction of this circuit: T1, Delta type 1-167; T2, Delta type 1-153;
T8, Automatic type EX-04770; T4, Automatic type EX-04908; T5, Automatic type EX-04909; T6, Lafayette type TR-83.

.29 .
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B = 9volts, VS300 or
VS306

CIRCUITS

FIVE-TRANSISTOR REFLEX RECEIVER
Standard AM Broadcast Band

C1 = Trimmer capacitor, W CleT=,
0-20 puf TYPE
C2 = Variable capacitor, IN295 Ts =
c 12-230 uuf 150 J 4 TYPE IN295
3 = 0.04 uf, paper, v. ~Ci6
C4 = 0.04 uf, paper, 150 v. Re i 2 3
C5 20=ml:‘r1xed tuner capacitor, TYPE B/ i} 3 o
6 = Variable capacitor, 10- 3'3 c ! 2 77“ sp
105 puf T .
C7T = Trimmer capacitor, 0-20 2114 FCs ol 2 TYPE
uuf pacitor 5 2ni39 | [C20
C8 = 10 uf, electrolytic, 15 v.
C9  =0.04 uf, paper, 150 v. 7; = 4 3 i3
C10 =75 uyf, mica, 150 v. & /c2 7 N )
C11 = Fixed tuner capacitor, ’ I 12
220 uuf 7 73 ~ e 5
C12 = 0.04 uf, paper, 150 v. / 7
C13 = 0.04 uf, paper, 150 v, /
C14 = 0.04 uf, paper, 150 v, ‘1___ _____ c
C15 = 50 uf, electrolytic 15 v. - 'Z Py
C16 = Fixed tuner capacitor, | > s
220 ppf — 1
817 = 0.0Zny,papei', 150 v. - < o - < _
18 = 50 uf, electrolytic, 15v. > -~ > =
C19 = 0.04 4f, paper, 150 v. €3 Ca rRiS T lCis|C8 F Ris =8
C20 = 10 uf, electrolytie, 15 v. < S R -
C21 = 50 uf, electrolytic, 15 v, 1 L 17 T‘
C22 =0.03, pa;;]er, 150 v. : . : _L
R1 =33,0000hms, 0.5 watt _
R2 = 2,400 ohms, 0.5 watt 92cM-9452 =
R3 = 820 ohms, 0.5 watt R13 = Volume-control poten- T1 = Antenna transformer T6 = Driver transformer,
R4 = 120,000 ohms, 0.5 watt tiometer, 2500 ohms, (same as T1 of the four- primary impedance = 5000
R5 = 18,000 ohms, 0.5 watt 0.5 watt tfﬂn513'—01: receiver) ohms, secondary impedance
R6 = 510 ohms, 0.5 watt R14 = 100 ohms, 0.5 watt T2 = Oscillator transformer (base-to-base, center tapped)
R7 = 1,200 ohms, 0.5 watt R15 = 180 ohms, 0.5 watt (same as T2 of the four- = 2000 ohms.
R8 = 1,200 ohms, 0.5 watt R16 = 6,200 ohms, 0.5 watt transistor receiver) T7 = Class B output trans-
R9 = 68,000 ohms, 0.5 watt R17 = Thermistor, 495 ohmsat T3, T4, T5 = Intermediate- former, primary impedance
R10 = 10,000 ohms, 0.5 watt 0°C., 150 ohms at 25°C., : frequency transformers (collector-to-collector, center
R11 = 680 ohms, 0.5 watt and 54 ohms at 50°C. tapped) = 800 ohms, second-
R12 = 820 ohms, 0.5 watt SP = Speaker ary impedance = 12 ohms.
NOTE: The following transformers or equivalents may be used in the construction of this circuit: T1, Delta type 1-167; T2, Delta type
1-153; T3, Automatic type EX-04770; T4, Automatic type EX-04908; T5, Automatic type EX-06943; T6, Argonne type AR-173; T7,
Argonne type AR-160. For thermistor R17, use Thermistor Corporation of America type 21,5 TD1 or equivalent.
UNNEUTRALIZED TUNED RF AMPLIFIER 100-Mc OSCILLATOR
— T
Rg L
NN—O - .
TO 6-VOLT
5 T2 SUuPPLY
= i+ %R| =Co L2
— [ 3 !
< C
TO CONVERTER | a3
STAGE UTILIZING R2 A TO
] o) TYPE 2N4I12 IOOLOO-A%HM
—o
]
Lo o i|- N
I
s Bli_l_ 92CS-9870
92Cs-9878 Bl = 12 volts L2 = 0,16 uh. Using a
C1 = 0.01 uf, paper, 50 v. 14”-diameter coil form,
C2 = 5 puf, mica, 50 v. wind 6 turns of # 14
- ! . ! S0
C1 = Trimmer capacitor, R3 = 470 ohms, 0.5 watt C33-15‘i;rfmble capacitor, ¥:§ ?:T;ae:‘ll:?go?eotfurﬁ ’
0-20 puf ) R4 =470 ohms, 0.5 watt L1 = Radio-frequency choke, from the botton of the coil.
C2 = Variable capacitor, T1 = Antenna transformer. 5 puh. Using a 1-megohm, S1 = Switch
22_-185 upf ) Primary (100 turhs) and 0.5-watt resistor as a coil- RI1 = 1,000 ohms, 0.5 watt
C8 = 0.05 uf, ceramic, 50 v. secondary (6 turns) wound form, close wind 30 turns of RZ = 16.000
= . A . ! » r t = 16, ohms, 0.5 watt
G4 =0.05 uf, ceramic, 50 v. with #17/41 Litz wire on a #38 enamel wire (Miller type  R3 = 2,400 ohms, 0.5 watt
C5 = 0,05 uf, ceramic, 50 v, rectangular core (4"x 34" x 14") i e o
4 A ? ! X B 4610 or equivalent)
C6 = Trimmer capacitor, to provide the requirements
pe 0-20‘;1;‘{ b T listed belov;'.
7 = Variabl citor, 2 = Radio-! t -
22-1853;‘21‘ © capa former ,,l,%e{,-e,f};f{;g};eéﬁf‘é_ AUTOMOBILE RECEIVER AUDIO AMPLIFIER
gé . g?éggoogl:nr:?bf)éswv;?:t ments listed below. Class A; Output, 4 Watts
T1 T2
Primary tuned resistance 1,000,000 3,630 ohms
Primary input resistance with
secondary terminated in Rin 500,000 3,590 ohms T0
Secondary terminating resistance AF DRIVER
(Rin) 1,800 800 ohms B = 14.4 volts (12-volt automo- STAGE

Turns Ratios:

Terminals 3 and 1 to . 6.48 C1 = 500 uf, electrolytic, 15 v.
Terminals 2 and 1 to ) R1 = 27 ohms, 1 watt

c (1;4‘ an_d;'; — 2.12 R2 = 1 ohm, 1 watt

ore (Ferrite): R3 = Bias-control tenti

Unloaded Q 370 52 500 ohms. 1 wate | oenHometer,
Loaded Q 185 25.6 T1 = Driver transformer

NOTE ONE: Transformer descriptions apply for a frequency T2 = Class A output transformer,

of 1 Me. Typical power gain of stage is 26 db. primary impedance = 15 ohms
secondary impedance = 3.2 ohms

bile battery source)

R3 92C5-9464




CIRCUITS

COMPLEMENTARY-SYMMETRY AMPLIFIER MICROPHONE PREAMPLIFIER

B =9 volts, VS300 or VS301
Cl =52 uf, electrolytic, 12 v.
C2 =50 uf, electrolytic, 12 v.
C3 =2.,5 uf, electrolytic, 25 v.
M =RCA-239S1 234" Speaker
P =Plug to make connection to
audio amplifier
R1=10000 ohms, 0.5 watt

||F——<§>

1
1
-+

dl—-ﬁb—i

+
oOn
1y
+
]t
&I‘\

INPUT R2 3 R2 =68000 ohms, 0.5 watt
R c ZTNY6P4E7 >— R3 =1200 ohms, 0.5 watt =
5 2 R4 =8200 ohms, 0.5 watt

S =8witch, push-button,
double-pole single throw,
non-locking

92059973

" CLASS A DRIVER CLASS B OUTPUT

92CS-9843

NOTE: The low-frequency characteristics of should be covered with a piece of

B =6 volts

C1 =5 uf, electrolytic, 6 v.

C2, C3 =50 uf, electrolytic, 6 v.
C4 =0.5 uf, electrolytic, 6 v.
C5 =50 uf, electrolytic, 6 v.
R1=12,000 ohms, 0.5 watt

R2 =8,200 ohms, 0.5 watt
R3 =1,500 ohms, 0.5 watt
R4 =180 ohms, 0.5 watt
R5 =560 ohms, 0.5 watt
R6 =330 ohms, 0.5 watt
S =Switch

the RCA-239S1 2 14” speaker can be
improved for operation as a micro-
phone by gluing a small disk of felt
over each of the holes, except one, on
the back of the speaker. The last hole

fibre or cardhoard having a %" hole.
A baffle such as a case should be pro-
vided for the speaker. If an enclosed
case is used, a 14” hole should be
drilled in the case.

SP =Speaker, 45-ohm voice coil

PHONOGRAPH PREAMPLIFIER

B B =12 volts, 9 cells from VS087 C12 =100 uf, electrolytic, 3 v.
1
Raiel

R1 =Refer to note below
R2 =0.01 megohm, 0.5 watt

battery assembly or 8 VS035
batteries connected in series

R <o C1 =15 pf, electrolytic, 6 v. R3 =3900 ohms, 0.5 watt
7 —\i+ C2 =5uf, electrolytic, 12 v, R4 =0.01 megohm, 0.5 watt
M- ] C3 =1 uf, clectrolytic, 12 v. R5 =Refer to note below
> > Cg e 3 C4 =Equalization component. R6 =3300 ohms, 0.5 watt
R 2R R4S RiaS Refer to chart below. R7 =22000 ohms, 0.5 watt
8 3 n 42 18$ C5 =10 uf, electrolytic, 3 v. R8 =0.1 megohm, 0.5 watt
) 7. 1 Co 1 C6 =100 ul, electrolytic, 3 v.  R9 =30000 ohms, 0.5 watt
3yt 1 TYPE | : C7 =5 ui, electrolytic, 12 v. R10 =0.01 megohm, 0.5 watt
R |—— lectr
3 C3 2NI09 - R Ry + = c C8 =Equalization component. R11 =15000 ohms, 0.5 watt
C 15 17 ﬁ? I Refer to chart below. R12 =1000 ohms, 0.5 watt
Fi - 3 C9 =1 puf, electrolytie, 12 v. R13 =3900 ohms, 0.5 watt
2R TYPE C10 =100 uf, electrolytic, 25 v. R14 =0.12 megohm, 0.5 watt .
i Ry N1 2NI109 C11 =0.02 nf, paper, 150 v. R15 =Equalization component.
: Refer to chart below
>
1 S R16 =Potentiometer, 5000
INPUT SRie ouTPUT ohms, 0.5 watt, volume-
FROM < TO AUDIO control
PICKUP R, Ci2 AMPLIFIER R17 =15000 ohms, 0.5 watt
DEVICE ;, R18 =0,01 megohm, 0.5 watt
\ R R19 =510 ohms, 0.5 watt
' 19
' EQUALIZATION
| COMPONENTS
lL C4 Cc8 R15
Curve uf uf ohms
2CM=997 2 R1AA 0.0045 0.2 300,000
o A gt oty ont
NOTE: With low-inductance pickup, R1 = 2000 ohms, R5 = 200 ohms. With high-inductance pickup, omit R1, . -026 75000
R5 = 1000 ohms, With piezoelectric-crystal pickup, R1 = 47000 ohms, R5 = 500 ohms, also insert a paper capacitor 2‘11233 grg?fs g}gizts :{l‘;‘)‘:t

of 100 uuf in series with the pickup. C11 = 0.02 uf when preceding a tube amplifier stage, or 25 pf when preced-
ing a transistor amplifier stage.

PHONOGRAPH AMPLIFIER
Class B; Output, 200 mw

B =9 volts, V8300 or VS301
C1 =0.01 xf, paper, 150 v.
C2 =1 uf, electrolytic, 12 v.
C3 =50 uf, electrolytic, 12 v. R
| C4 =0.008 unf, paper, 150 v. -
| C5 =0.002 uf, paper, 150 v.
C6 =0.04 uf, paper, 150 v.
P =Phonograph cartridge,
ceramic
R1 =1 megohm, 0.5 watt =
R2 =0.22 megohm, 0.5 watt p ==
R3 =4700 ohms, 0.5 watt
R4 =1500 ohms, 0.5 watt
R5 =Potentiometer, 5000 ohms,
0.5 watt, volumc-control
R6 =Potentiometer, 0.1 meg-
ohm, 0.5 watt, bass-boost
| R7 =0.22 megohm, 0.5 watt
R8 =680 ohms, 0.5 watt
1 R9 =27 ohms, 0.5 watt

TYPE
2NI109

Cy Ry

:RS <

AAAA
A4
Vv

92CM~99714

terminals with a 5000-ohm

load between the outer sec-

provide a 550-ohm load be- 15

DC primary resistance =

| R10_=33 ohma, 0.5 watt ondary terminals. DC pri- tween the outer primary ohms per section.
SP =Speaker mary current = 1.5 ma. terminals with the desired
T1=Interstage audio trans- DC primary resistance = 300 speaker connected to the Battery Current:
former with center-tapped’ ohmas. secondary terminals. DC No-gignal current = 6 ma

T2 =QOutput transformer with

secondary to provide a 3000-
i center-tapped primary to

ohm load at the primary

current unbalance between
halves of primary = 1 ma.

Average current = 26 ma
Peak current = 42 ma

NOTE: The following transformers or equivalents may be used in the construction of this circuit: T1, Argonne type AR-154; T2,
Thordarson type TR-27. - .

+ 32 .



CIRCUITS

25-WATT HIGH-FIDELITY AMPLIFIER

oo TTTTTTTTT T POWER AMPLIFIER —— — 7 "I
|
o e a jC24 [ Ras | |
| PREAMPLIFIER | L |
I e | R3s |
: L, o R23 | .'
| T | |
| 1 |
| = | YEL- |
| s “Low |
! R ! ?RZB BLACK:
] i SP)
| I |
| Cl } |
I o—HE — —_ |
' 8 — (GREEN]
| Ra | L |
neuT | ! .
|
| NOTE 2RI P
) $ | $R29 !
| ! |
| ! I
| | I
1 O ' |
L 4 !
] |
1 ]
S ——— _
: TYPE INI763
C1 =15 uf, electrolytic, 50 v. L =Inductor, impedance, 28 s 5 TTPE
82 =5 uf, electrolytlic, 25 v. ohms; 7\;1dl{?lt.z;1nce. at 2 am-
3 =500 uf, electrolytic, 3 v. peres, millihenries 117-VOLT -L
€4 =200 uf, electrolytic, 12 v. R1=100,000 ohms, 0.5 watt 60-CYCLE SUPPLY VC?LOTS s

C5 =0.032 uf, paper, 25 v.
(See Note Two)

C6 =0.0084 uf, paper, 25 v.
(See Note Two)

CT7 =250 uf, electrolytic, 6 v.

C8 =10 uf, electrolytic, 25 v.

C9 =100 uf, electrolytic, 25 v.

C10 =10 uf, electrolytic, 25 v.

C11 =0.15 uf, paper, 200 v.

C12 =1 pf, paper, 200 v.

C13 =0.01 uf, paper, 25 v.

C14 =0.1 uf, paper, 25 v.

C15 =500 pf, electrolytic, 3 v.

C16 =100 uf, electrolytie, 25 v.

C17 =270 upf, ceramic, 500 v.
C18 =10 uf, electrolytic, 25 v.
C19 =10 uf, electrolytie, 25 v.
C20 =0.15 uf, paper, 200 v.

C21 =100 uf, electrolytie, 25 v.

C22 =10 uf, electrolytie, 25 v.
C23 =500 uf, electrolytic, 3 v.
C24 =4 pf, electrolytic, 50 v.

C25 =250 uf, electrolytic, 25 v.

C26 =10 uf, electrolytic, 25 v.
C27 =10 uf, electrolytie, 50 v.
C28 =500 uf, electrolytic, 3 v.
C29 =4 pf, electrolytic, 50 v.
C30 =600 puf, paper, 300 v.
C31 =130 uuf, paper, 500 v.

C32 =500 pf, electrolytic, 5C v.
C33 =2000 uf, electrolytic, 50 v.

F =Fuse, 1 ampere

R2 =51,000 ohms, 0.5 watt
R3 =10,000 ohms, 0.5 watt
R4 =10,000 ohms, 0.5 watt
R5 =12,000 ohms, 0.5 watt
R6 =150 ohms, 0.5 watt
R7 =3,300 ohms, 0.5 watt
R8 =10,000 ohms +5%, 0.5
watt (see Note Two)
R9 =2,400 ohms, 0.5 watt
R10 =2,400 ohms, 0.5 watt
R11 =1,000 ohms, 0.5 watt
R12 =4,700 ohms, 0.5 watt
R13 =6,800 ohms, 0.5 watt
R14 =Potentiometer, 50,000
ohms, 0.5 watt
R15 =Potentiometer, 25,000
ohms, 0.5 watt
R16 =1,500 ohms, 0.5 watt
R17 =56,000 ohms, 0.5 watt
R18 =270 ohms, 0.5 watt
R19 =10,000 ohms, 0.5 watt
R20 =7,500 ohms, 0.5 watt
R21 =22 ohms, 0.5 watt
R22 =1,800 ohms, 0.5 watt
R23 =330 ohms, 0.5 watt
R24 = Reverse log potentiom-
eter, 100,000 ohms, 0.5 watt
R25 = Potentiometer, 5,000
ohms, 0.5 watt
R26 =Linear potentiometer,
5,000 ohms, 0.5 watt
R27 =680 ohms, 0.5 watt

R28 =130,000 ohms, 1 watt
R29 =15,000 ohms, 1 watt
R30 =4,700 ohms, 1 watt
R31 =510 ohms, 1 watt
R32 =220 ohms, 1 watt

- R33 =20,000 ohms, 1 watt

R34 =5,100 ohms, 1 watt

R35 =820 ohms, 1 watt

R36 =75 ohms, 1 watt

R37 =150 ohms, 1 watt

R38 =330 ohms, 1 watt

R39 =27,000 ohms, 1 watt

R40 =2,000 ohms, 1 watt

R41 =2,700 ohms, 1 watt

R42 =39 ohms, 1 watt

R43 =39,000 ohms, 1 watt

R44 =39 ohms, 1 watt

R45 =470 ohms, 1 watt

R46 =Thermistor, 28.25 ohms
at 0° C, 10 ohms at 25° C,
and 4.06 ohms at 50° C.

R47 =2,700 ohms, 1 watt

R48 =3,300 ohros, 1 watt

R49 =100,000 ohms, 0.5 watt

S =Switch

SP =Speaker, voice-coil imped-
ance, 16 ohms

Class B; Output, 250 mw ; Power Gain, approx. 90 db
Input Impedance, approx. 7500 ohms

AAAA

VVWA-

Rg

T2

TO
SPEAKER

Ro T
Cy 3 c
INPUT :: >4
Ry >
TYPE W
2N109
= R3
YR
==C o
92CM-9959 = | I'ILI" ¢

B =12 volts, 9 cells from VS087
battery assembly or 8 VS035

batteries connected in series

C1 =1 uf, paper, 150 v.
C2 =2 puf, electrolytie, 12 v.
C3 =100 uf, electrolytic, 12 v.

C4 =0.05 pf, paper, 150 v.
R1 =Volume-control potentio-
meter 10000 ohms, 0.5 watt

TYPE INI763 *

=—

92CL-9880

T1=Driver transformer,

pri-

mary impedance, 200 ohms;

secondary (center-tapped

)

impedance, 620 ohms (Colum-
bus Process CPC-3925 or

equivalent)
T2 =Output transformer,

pri-

mary (center-tapped) imped-
ance, 54 ohms; secondary

(center-tapped) impedan
60 ohms (Columbus Pro
CPC-3926 or equivalent)

ce,
cess

T3 =Power transformer, 117-
volt 60-cycle supply, second-
ary (center-tapped) voltage,

83.5 volts (Columbus Pro
CPC-3927 or equivalent)

CESS

NOTE ONE: Input is from a
variable reluctance cartridge,

(dc resistance, 600 ohms;

in-

ductance, 520 millihenries).

NOTE TWO: Values of C5,

Cs,

and R8 have been selected for
proper equalization for RTAA

recordings.

HIGH-GAIN, LOW-DISTORTION, LOW-DRAIN AUDIO AMPLIFIER

R2 =0.15 megohm, 0.5 watt

R3 =10 ohms, 0.5 watt

R4 =10000 ohms, 0.5 watt

R5 =0.27 megohm, 0.5 watt

R6 =10 ohms, 0.5 watt

R7 =10000 ohms, 0.5 watt

R8 =15000 ohms, 0.5 watt

R9 =60 ohms, 0.5 watt

R10 =15000 ohms, 0.5 watt

R11 =1000 ohms, 0.5 watt

R12, R13 =4.7 ohms, 0.5 watt

T1 =Interstage audio trans-
former with center-tapped
secondary to provide a 25000-
ohm load at the primary
terminals with a 3000-ohm
load between the outer
secondary terminals. DC
primary current =1 ma. DC
primary resistance =300
ohms,

T2 =Output transformer with
center-tapped primary to
provide a 300-ohm load
between the outer primary
terminals with the desired
speaker connected to the
secondary terminals. DC
current unbalance between
halves of primary =5 ma.
DC primary resistance =20
ohms per section.

Battery Current:
No-signal current =3.8 ma
Average current =18 ma
Peak eurrent =50 ma

NOTE: The following transformers or equivalents may be used in the construction of this circuit: T1, Argonne type AR-103; T2,

Thordarson type TR-22,

-
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CIRCUITS

EIGHT-TRANSISTOR PORTABLE THREE-BAND RECEIVER

Rie< ¢

B =13.5 volts, RCA-VS304
battery

C1 = Variable capacitor,
19-255 ppf

C2 =Trimmer capacitor,
2.7-30 ppuf

C3 =Trimmer capacitor,
5-80 uuf

C4 =680 uuf, mica, 500 v.

C5 =220 upuf, mica, 500 v,

C6 =2,500 puf, mica, 500 v.

C7 =Trimmer capacitor,
2.7-30 puf

C8 =0.05 uf, paper, 150 v,

C9 =0.05 nf, paper, 150 v,

C10 =Variable capacitor,
19-225 ppf

C11 =0.05 uf, paper, 500 v.

C12 =Trimmer capacitor,
2.7-830 upf

C13 =Trimmer capacitor,
5-80 puf

C14 =Trimmer capacitor,
2.7-30 ppf

C15 =390 puf, mica, 500 v.

C16 =2,700 upf, mica, 500 v.

.34 .
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C17 =2,200 puf, mica, 500 v.

C18 =96 puf, mica, 500 v.

C19 =0.05 uf, paper, 150 v.

C20 =100 puf, mica, 500 v.

C21 =0,05 uf, paper, 150 v.

C22 =120 puf, mica, 500 v.

€23 =Variable capacitor,
19-255 puf

C24 =Trimmer capacitor,
5-80 uuf

C25 =Trimmer capacitor,
5-80 upf

C26 Tnmmer capacitor,
5-80 u,

C27 = 0 0068 uf, ceramie dise,
50

C28 = 56 puf, mica, 500 v,
C29 =0.0033 uf, ceramic disc,
500 v.

CIRCUITS

LEGEND FOR EIGHT-TRANSISTOR PORTABLE THREE-BAND RECEIVER
(Continued)

C380 =180 uuf, mica, 500 v.
C81 =1,500 upf, mica, 500 v.
C32 =430 puf, mica, 500 v.
Ca38 =0.05 uf, paper, 150 v.
C34 =0.05 pf, paper, 150 v.
C85 =10 uf, electrolytic, 26 v.
C36 =0.05 uf, paper, 160 v.
C37 =3 puf, mica, 500 v.
C38 =290 upuf, mica, 500 v.
C39 =0.05 uf, paper, 150 v.
C40 =0.05 uf, paper, 150 v.
C41 =0.05 uf, paper, 150 v.
C42 =0.05 uf, paper, 150 v.
C43 =4 puf, mica, 500 v.

C44 =220 ppf, mica, 500 v,
C45 =50 uf, electrolytic, 25 v.
£46 =0.05 uf, paper, 150 v.
CA7 =2 uf, electrolytic, 16 v.
C48 =50 uf, electrolytic, 25 v,

455-Kc Intermediate-Frequency

Transformer Data

C49 =0.068 uf, paper, 150 v,

C50 =50 uf, electrolytic, 25 v.

R1=1,000 ohms, 0.5 watt

R2 =39,000 ohms. 0.5 watt

R3 =1,000 ohms, 0.5 watt

R4 =1,000 ohms, 0.5 watt

R5 =82,000 ohms, 0.5 watt

R6 =4,700 ohms, 0.5 watt

R7 =470 ohms, 0.5 watt

R8 =Thermistor, 20,000 chms
at 25° C, 6,500 ohms at 50° C

R9 =20,000 ohms, 0.5 watt

R10 =100,000 ohms, 0.5 watt

R11 =560 ohms, 0.5 watt

R12 =5,600 ohms, 0.5 watt

R13 =1,000 ohms, 0.5 watt

R14 =470 ohms, 0.5 watt

R15 =100,000 ohms, 0.5 watt

R16 =18,000 ohms, 0.5 watt

Radio-Frequency Coil D

R17 =560 ohms, 0.5 watt

R18 =820 ohms, 0.5 watt

R19 =68,000 ohms, 0.5 watt

R20 =5,600 ohms, 0.5 watt

R21 =820 ohms, 0.5 watt

R22 = Potentiometer, volume-
control, 2,500 ohms

R23 =51,000 ohms, 0.5 watt

R24 =8,200 ohms, 0.5 watt

R25 =1,000 ohms, 0.5 watt

R26 =150 ohms, 0.5 watt

R27 =8,200 ohms, 0.5 watt

R28 =150 ohms, 0.5 watt

R29 =Thermistor, 150 ohms at
25° C, 54 ohms at 50° C

R30 =5.6 ohms, 1 watt

S =8Switch

SP =Speaker, 3.2 ochms

ata

T5 Té T7

Primary Tuned Resistance (ohms) 247,000 6,600 17,200 ANTENNA INTERSTAGE OSCILLATOR

Secondary Tuned Resistance (ohms) 247,000 — —

Primary Input Resistance (ohms) COIL T1 L2 L1 L5 L4 L3 T4 T3 T2
with secondary terminated 89,600 — — (540 (4.5 (10.5 (540 (4.5 (10.6 (540 (4.5 (10.5
Se?olr:dar)y terminating resistance 1000 to 1640 |to 11.5 | to 23 | to 1640 |to 11.5 | t0 23 | to 1640 |to 11.5 | to 23

onms ’ - - M M M K

Input Resistance (chms) at primary Ke) Me) Me) Ke) i Me) <) Me) Me)

D e erminatedee Y300 670 Frotal primary turns 127 | 21 13 | 225 | 21 12 | 120 | 18 | 10
(ohms) — 500 1,000 -
Turns Ratios: 1st primary tap— .
Terminals 4 and 5 to terminals turns from bottom — 2 1 13 2 1 12 2 1
T 1 andlz 3 - 5.02 3.30
erminals 3 and 5 to terminals 4 —
4and 5 1820 366 316 |2nd primary tap . . 6 6 I
Core (Ferrite): turns from bottom — —_—
Unloaded Q, mounted in chassis 70" 55 110
Loaded Q, mounted in chassis 40 35 35 Secondary turns 7 — — 12 — — 2 1 1
Driver Transformer (T8) Data Wire size 10/38 | #22 | #24| 7/41 | #22 | #24| 7/41 | #28 | #28
® For primary and secondary, uncoupled. Litz Litz Litz

grimaéy In}peda(rilce (ohms) b 20,000
econdary Impedance {ohms) from base to Coil diameter See
base (secondary center-tapped) 4,000 (inside)—inches Note 5 3% % 5% 3% 1 1§ 1%

Class B Iy e = _‘ _
Output Transformer (T9) Data Turns per inch 24 24 24 s 24 24 s 60 11

Primary Impedance (ohms) from collector to .
collector (primary center-tapped) 400 NOTE: Standard Broadcast Band Antenna Coil (T1) should be wound on an 8” x .33” ferrite rod.

Secondary Impedance (ohms) 3.2 4 Universal.

THREE-STAGE, 10.7-

MC IF AMPLIFIER

Rg
T3 R9
TYPE L1444
C
TO JCta
MIXER 6 T
STAGE s = )
2
2 /3
T1, T2, T3 = Intermediate-frequency Lransformers meeting
the following requirements: ro.——————™—=—— )
. _ TT T2 T3 ) | v
Primary Impedance (terminals ] ) TYPE Ri3
1 and 11,000 11,000 11,000 ochms | T4 ||N295 C20 Ri6 —0
Tap Impedance (terminals | =C18 el T— Caz L TO AF
3 and 6) 300 300 300 ohms | | 19 L <lcaa STAGES
Turns Ratios: | | - T
Terminals 1 and 2 to 1 | o=k L
terminals 5 and 2 6.7 6.7 6.7 i | TYPE 217~ R17 =
Terminals 4 and 3 to | RATIO (IN29S  Rig
terminals 6 and 3 28.6 28.6 42.6 IDETECTOR .—1_N_W\, > =
Core (Ferrite), transformer | \ RIS
mounted on chassis, primary led: L — — 92CM-9881
a"{},ﬂz‘;if;:;"g.y are uncoupie C1 = 31 uuf, mica, 50 v. C9 = 33 uf, mica, 50 v. R2 = 33,000 ohms, 0.5 watt
Primary ’ 75 75 75 C2 = 0.005 uf, ceramic, 50 v. C10 = 0.005 uf, ceramic, 50 v. R3 = 1,000 ohms, 0.5 watt
Secondary 75 75 75 C3 = 33 puf, mica, 50 v. C11 = 0.005 pf, ceramie, 50 v. R4 = 680 ohms, 0.5 watt
Loaded Q: C4 = 0.005 pf, ceramic, 50 v. C12 = 5 upf, ceramice, 50 v. R5 = 33,000 ohms, 0.5 watt
Primary 38.6 38.6 38.6 82 = 2.00? uf, ceramisc, 50 v. 813 = 31 ppf, mica, 50 v. R6 = 5,680 ogms, 0.5 watt
Secondar,; 66 66 70.4 = 5 puf, ceramic, 50 v, 14 = 33 ppf, mica, 50 v. R7 = 1,000 ohms, 0.5 watt
Coupling. }r(\/}a(cy = 0.85 (Ke = critical coupling) C7 = 31 uuf, mica, 50 v. C15 = 0.005 uf, ceramic, 50 v. R8 = 680 ohms, 0.5 watt
- . C8 = 0.005 uf, ceramie, 50 v. C16 = 0.005 uf, ceramie, 50 v. R9 = 33,000 ohms, 0.5 watt
T4 = Ratio-detector transformer. ) C17 = 0.005 uf, coramic, 50 v, R10 — 5.600 ohms, 0.5 watt
NOTE ONE: For, T1 and T2, Automatic type EX-08028 or C18 = 31 uuf, mica, 50 v. R11 = 1,000 ohms, 0.5 watt
equivalent may be used. For T3, Automatic C19 = 56 puf, mica, 50 v. R12 = 680 ohms, 0.5 watt
type EX-08029 or equivalent may be used. C20 = 330 uuf, mica, 50 v. R13 = 560 ohms, 0.5 watt
Transformer packages include tuning capacitors C21 = 330 puf, mica, 50 v. R14 = 3,300 ohms, 0.5 watt
(C1, C3, C17, C9, C13, and C14). C22 = 0.01 uf, ceramic, 50 v. R15 = 100 ohms, 0.5 watt
~ C23 = 2 uf, electrolytic, 6 v. R16 = 10,000 ohms, 0.5 watt
R1 = 5,600 ohms, 0.5 watt. R17 = 10,000 ohms, 0.5 watt
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Al = Antenna

Bl = 12 volts

C1 = 5 uuf, mica, 50 v.

C2 = 0.01 uf, ceramie, 50 v.
C3 = 0,01 uf, ceramie, 50 v.
C4 = 15 puf, mica, 50 v,
C5 = 0.01 pf, ceramic, 50 v.
C6 = 0,01 uf, ceramie, 50 v.
C7 = 5 ppf, mica, 50 v.

L1 = 0.5 xh, Using a
14”-diameter ceramie coil
form with a ferrite core, .
wind 10 turns of #24
enamel wire.

L2 = 0.5 xh. Using a
14”-diameter ceramic coil
form with a ferrite core,
wind 10 turns of #24
enamel wire.

CIRCUITS

75-Mc TRF AMPLIFIER

R1 = 560 ohms, 0.5 watt Al

R2 = 5600 ohms, 0.5 watt

R3 = 560 ohms, 0.5 watt rF=-
R4 = 51 ohms, 0.5 watt =
R5 = 560 ochms, 0.5 watt <y oy
R6 = 560 ohms, 0.5 watt

R7 = 5600 ohms, 0.5 watt

S1 = Switch -

T1 = Interstage transformer.
Using a }{”-diameter ceramic
coil form with a ferrite core,
wind 6 turns of #24 enamel
wire for the primary and ¥
turn of #24 enamel wire
for the secondary.

TO
DETECTOR

92CS-9876R1

TWO-STAGE UNNEUTRALIZED 455-Kc IF AMPLIFIER

T1, T2 = Intermediate-frequency transformers meeting the

following requirements:

T1 T2
Tuned resistance at primary tap — 780 ohms
Primary (terminals 3 and 5):
TO Reflected resistance with
COP;)II_EF({;EER () S dseco?dary tei'minatded 319,000 9,940 ohms
econdary (terminals 1and 2):
UT_:_LylllNG gT?\éES Reflected resistance with
ZNSEIE% secondary terminated 3,100 1,600 ohms
Turns Ratios:
Terminals 4 and 3 to
terminals -5 and 3 — 3.6
Terminals 5 and 3 to
terminals 2 and 1 26.2 21.2
Core (Ferrite):
Unloaded Q (mounted
T0 9- in chassis) 75 46
VOLT Loaded Q (mounted
SUPPLY in chassis) 32.4 39.3
T3 = Intermediate-frequency transformer meeting the follow-
QO ing requirements:
+ Primary Impedance (terminals 1 and 5) 8,000 ohms
Tap Impedance (terminals 3 and 6) 15,000 ohms
AN . Turn’; Ratiosl: L and 2 Is 5 and 2 3.3
- erminals 1 an to terminals 5 an .
TYPE IN295 92C5-9879 Terminals 4 and 3 to terminals 6 and 3 10.7
) Core (Ferrite), transformer mounted on chassis,
Cl = 66 wul, mica, 50 v. C10 = 27 upf, ceramie, 50 v. R5 = 47,000 ohms, 0.5 watt primary and secondary are uncoupled:
C2 = 0.05 uf, ceramie, 50 v. C11 = 120 uuf, mica, 50 v. R6 = 27,000 ohms, 0.5 watt Unloaded Q:
C3 = 25 uf, electrolytic, 16 v. C12 = 120 puf, mica, 50 v. R7 = 1,000 ohms, 0.5 watt Primary 5
C4 = 0.05 uf, ceramie, 50 v. C13 = 0.02 uf, ceramic, 50 v. R8 = 100 ohmas, 0.5 watt Secondary 75
C5 = 0.05 uf, ceramic, 50 v. C14 = 25 uf, electrolytic, 15 v. R9 = Volume-control Loaded Q:
C6 = 190 uppuf, mica, 50 v. R1 = 39,000 ohms, 0.5 watt potentiometer, 5000 Primary 36
C7 = 0.05 uf, ceramic, 50 v. R2 = 1,000 ohms, 0.5 watt ohms, 0.5 watt Secondary 33
C8 = 0.05 uf, ceramic, 50 v. R3 = 1,000 ohms, 0.5 watt R10 = 4,700 ohms, 0.5 watt Coupling. Transformer is critically coupled.
C9 = 0.05 uf, ceramie, 50 v. R4 = 39,000 obms, 0.5 watt R11 = 220,000 ohms, 0.5 watt NOTE ONE: Two-stage Power Gain = 58 db.
NOTE TWO: For T1, Automatic type EX-08186, Radio
ONE-STAGE NEUTRALIZED 455-KC IF AMPLIFIER Industries type EO-7862 or equivalents may be
used. For T2, Automatic type EX-08187, Radio
Industries type EO-8248R1 or equivalents may
be used. For T3, Automatic type EX-08188,
c Radio Industries type E0-8243 or equivalents
“9 : may bhe used. Transformer packages include
|y tuning capacitors (C1, C6, C11, and C12)
& T. TYPE R5
MIXER TYPE 2N247 2 10 AUDIO
conrRTER e STAGES AUDIO POWER AMPLIFIER
Class B; Output, 15 Watts
<y
C
L 5 R? c
[ }_
Rz R3
T
¢ ||||||—_L 1
9205-9977 B —

B =9 volts, VS300 or VS301

C1 =220 upf, mica, 150 v,

C2 =0.05 paper, 150 v.

C3 =10 uf, electrolytic, 15 v.

C4 =220 ppuf, mica, 150 v.

Cb5 =0.05 uf, paper, 150 v.

C6 =0.05 uf, paper, 150 v.

C7=0.05 uf, paper, 150 v.

C8 =220 uuf, mica, 150 v.

C9 =7 upf, mica, 150 v.

C10 =0.05 pf, paper, 150 v.

R1 =33000 ohms, 0.5 watt

R2 =1000 ohms, 0.5 watt

R3 =560 ohms, 0.5 watt

R4 =5000 ohms, volume con-
trol, 1 watt

R5 =10000 ohms, 0.5 watt

T1 =Doubled-tuned IF trans-
former, unloaded Q of pri-

T2 =Single-tuned

TO

mary and secondary = 120,
loaded Q of primary = 41,
tuned resistance of primary
= 190,000 ohms, loaded Q
of secondary = 50, tuned re-
gistance of secondary =
190,000 ohms, reflected im-
pedance of secondary =
138,000 ohms, impedance of
secondary = 1700 ohms, co-
efficient of coupling = 82%.

IF  trans-
former, unloaded Q = 120,
loaded Q = 45.5, primary
impedance = 17,000 ohms,
secondary impedance = 1000
ohms, tuned resistance =
1000 ohms.

'36.

TO Ca
AF DRIVER
STAGE

C1 = 0.01 uf, paper, 150 v,
C2 = 0.01 uf paper, 150 v.

C3 = 1000 uf, electrolytic, 25 v.
R1 = 2.7 ohms, 1 watt
R2 = Bias-control potentiometer,

250 ohms, 1 watt
R3 = 2.7 ohms, 1 watt

ln spP

40-VOLT
DC SUPPLY

o

%4 = %20hohms, 1 watt

5 = 1 ohm, 1 watt 2CS5-946
R6 = 1 ohm, 1 watt 9 3
SP = 15-watt, 8-ohm speaker

T1 = Driver transformer
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CIRCUITS

HIGH-GAIN TRANSFORMERLESS SIGNAL-TRACING PROBE

>
> TYPE R| <
> 2NI09 ce 0%

A
VW

@j—“—ﬁ
3ts

>
<
>
SR
S
N7

<

¢
w
A

"

L,
L "L

b3

<
2R9
b

TYPE
2NI09

B =6 volts, 4 VS035 batteries
connected in series
C1 =0.001 uxf, mica, voltage
rating as required
C2 =0.5 uf, paper
C8 =25 ui, electrolytic, 6 v.
C4, C5, C6 =0.5 uf, paper
C7 =25 uf, electrolytic, 6 v.
H =Headphones, 2000-ohm
R1 =51000 ohms, 0.5 watt
R2 =0.5 megohm, 0.5 watt
R3 =5100 ohms, 0.5 watt
R4 =0.01 megohm, 0.5 watt
R5 =1000 ohms, 0.5 watf{
R6 =1 megohm, 0.5 watt
R7 =1000 ohms, 0.5 watt
R8 =0.01 megohm, 0.5 watt
R9 =1000 ohms, 0.5 watt

I

Lo

1-M¢ COMPLEMENTING FLIP-FLOP CIRCUIT

+6 VOLTS

TYPE
IN34-A

-6
VOLTS

+6 VOLTS

TYPE
IN34-A
-6
VOLTS

Rg

150 ppf, mica, 50 v.
270 puf, mica, 50 v.
150 ppf, mica, 50 v.
C4 = 270 gyuf, mica, 50 v.
R1 = 2,000 ohms, 0.6 watt
R2 = 1,500 ohms, 0.5 watt

92C5-9874

R3 = 33,000 ohms, 0.5 watt
R4 = 7,500 ohms, 0.5 watt
R5 = 7,500 ohms, 0.5 watt
R6 = 33,000 ohms, 0.6 watt
R7 = 1,600 ohms, 0.5 watt
R8 = 2,000 ohms, 0.6 watt

DC-to-DC CONVERTER

B =DC supply voltage

C1 =8 uf, electrolytic, 500 v.

D1, D2, D3, D4 =Silicon
rectifiers

Nb =Base winding

/PRIMARY WINDING
SECONDARY WINDING

92CS-98i18

Np =Primary winding
Ns =Secondary winding
R1 =16 ohms, 2 watts
R2 =910 ohms, 2 watts
R3 =Load resistance,
1700 ohms, 1560 watts

OUTPUT
N2

+0.6
VOLT

INPUT

Nei ©

-06 _J

VOLT
+0.6
VOLT
INPUT
Ne22

=-0.6
VOLT

+0.6

R10 =0.7 megohm, 0.5 watt
R11 =47 ohms, 0.5 watt

THREE-TRANSISTOR GATE

240 240

OUTPUT
Ne22
———— 0o

1

3900
TYPE vorTs
e INISI|®
THREE TYPE 2N643°S,
2N644’S,0R 2N645'S
/

2200

-30
VOLTS

6200 =
NOTE: ALL RESISTANCE
VALUES ARE IN OHMS;
ALL_RESISTANCE AND
+30 VOLTS  VOLTAGE VALUES HAVE

+5% TOLERANCE,
®g-vOLT ZENER DIODE

U g —————— -

B Lk LI T

L .

voLT
OUTPUT
Ne1

COILS: All windings are wound on the same core. The center-
tapped primary winding consists of 200 turns of # 18 enamel copper
wire. The dary winding ists of 1,650 turns of # 28 enamel
copper wire. The primary and secondary windings are bifilar wound.
The center-tapﬂed base winding consists of 40 turns of # 32 enamel
copper wire. Use Magnetic Metal Company core #18A-4604
(material: 49 Squate-Mu Centricore) or equivalent.

NOTE ONE: DC Supply Voltage = 28 volts, DC Suppl
= 4.2 amperes, DC Output Voltage = 420 volts, D
Current = 260 milliamperes. :

Current
Output

37 -

-0.6
VOLT

+0.6

VOLT

OUTPUT 4
N22

-0.6
VOLT

—— e —

——————t
[}
I i
e
; '
92CM-9662




Bl =12 volts

C1 = 100 pf, electrolytic, 25 v,
C2 = 100 pf, electrolytic, 25 v,
L1 = Bulb, § amperes or below
R1 = 0.1 megohm, 0.5 watt
R2 = 91,000 ohms, 0.5 watt
R3 =2, 400 ohms, 0.5 watt

R4 = 47 000 ohms, 0.5 watt
R6 =6, 000 ohms, 0.5 watt

R6 = 240 ohms, 0.5 watt

R7 = 240 ohms, 0.5 watt

CIRCUITS

TOWER LIGHT FLASHER

R8 = B2 ohms, 0.6 watt
R9 = 82 ohms, 0.5 watt
Position A:
Flashes per minute = 15
“On” time = 0.4 second
“Off”” time = 3.6 seconds
Position B:
Flashes per minute = 80
“On” time = 0.5 second
“Off”” time = 1.5 seconds

IF AND BROADCAST-BAND SIGNAL
TRACER (0.4-Mc¢ to 1.7-Mec)
Self-Quenching Oscillator

TYPE
2N140

\Y

“—
ST+

AAAA
VWA~

Bl =4.6 volts, 3 VS034 bat-
teries connected in series

B2 =4.5 volts, 3 V8034 bat-
teries connected in series

C1 =0.25 uf, electrolytic, 6 v.
C2 =Variable capacitor, 10-335

upl .
C3 =Trimmer capacitor, 2-20

puf
R1 =47000 ohms, 1§ watt
R2 =56000 ohms, 14 watt
R3 =33000 ohms, 1§ watt
P =Primary winding of T1
S =Switch
Sl”r§2 =secondary windings of

OUTPUT

|
-
@
N

i

92€S~-9968

T1 =Transformer wound as fol-
lows: Using a threaded resi-
nite coil form and a }4” ferrite
core with matching threads,
wind 180 turns of #7/41
Litz wire over a length of
about 14”. This winding will
have more than one layer and
is the primary winding P.
The secondary windings, S1
and $2, are wound on top of
the primary winding with
#34 SSE wire. Winding S1
has 10 turns, and winding S2,
3 turns. A resinite collar with
terminals may be fitted over
one end of the coil form to
provide connections to all the
windings.

NOTE: The fundamental frequency of oscillation is about 0.4 to
0.85 megacycles per second. The second harmonic fre-
quencies from 0.8 to 1.7 megacycles per second may he
used but will provide a smaller output. The modulation
frequency is about 500 cycles per second.

« 38 .

BARRIER LIGHT FLASHER

A : "

VWA iy

Ri C|
R2

AA A

Bl = 6 volts

C1 = 8 uf, paper, 26 v.

L1 = Bulb, 4 volts, 60 ma
R1 = 10,000 ohms, 0.5 watt
R2 = 1,200 ohms, 0.5 watt

S|°_||B|'

92Cs-9872

R3 =0. 82 megohm, 0.5 watt
S1 = Switch

Flashes per minute = 76
“On” time = 0.2 second
“Off” time = 0.6 second

THERMOSTAT

€
<

92CS-9873

.6 uf, paper, 50 v.

R1 = 1,000 ohms, 0.5 watt
R2 = Thermistor, 3,000 ohms
at 0°C, 800 ohms at 50°C
(VECO type 31D3 or

equivalent)
3 = 270 ohros, 0.5 watt
R4 = 1,000 ohms, 0.5 watt

92CS-9869

Balancing potentiometer,
0 ohms, 0.6 watt
0.1 megohm, 0,5 watt
6,800 ohms, 0. 5 watt
68 ohms, 0.5 watt
= 6,800 qhms, 0.5 watt
S1, S2 = Switch
Approxlmate relay current
5 ma

L2u)
I ||°||

'.")



CIRCUITS

CODE-PRACTICE OSCILLATOR

TYPE

2N109

)

1C
=

H)

B =VS036 (see note)
C1, C2 =0.01 uf, paper, 150 v.

1.5 TO45YV
DEPENDING ON
VOLUME LEVEL

92¢5-9970 ME LE

H =Headphones, 2000-ohm,
magnetic

R1 =2200 ohms, 0.5 watt

R2 =27000 ohms, 0.5 watt

R3 =3000 ohms, 0.5 watt

R4 =Volume control potentio-
meter, 50000 ohms, 0.5 watt

NOTE: One to three series-
connected RCA-VS036
dry cells may be used,
depending upon the
volume level desired.

GRID-DIP METER
For Measuring Resonant Frequencies From 3.5 to 100 Mc.

M

Jica
TYPE 2N384

(SEE NOTE 2)

TYPE

£Hi

IN34-A[ ]
[}
1X

?C_r, Lg

B = 18.5 volts, VS304

C1 = 33 puf, mica, 50 v.
C2 = 0.01 uf, paper, 50 v.
C8 = 5 puf, mica, 50 v.
C4 = 0.01 uf, paper, 50 v.
C6 = Variable capacitor,

—"J"°§°1

92CS-9877

MK

HEARING AID

===

F\“'_-L

Ry TYPE
2NI05

R
eN77

bl s
n

Ci Caxl

0
N
AAA
VWA~

3
:>R7

AAAA
V

B =1.5 volts, VS034
C1 =4 uf, electrolytic, 3 v.
C2 =10 uf, electrolytic, 3 v.
C3 =4 uf, electrolytic, 3 v.
C4 =10 uf, electrolytic, 3 v.
C5 =1 uf, electrolytic, 3 v.
E =Earphone, 2000-ohm
MK =Microphone, 1000-ohm,
magnetic
R1 =12000 ohms, 1§ watt
R2 =6800 ohms, 1§ watt

SENSITIVE RELAY

M = Microammeter, 0 to 50 ua
{Simpson model 1227 or
equivalent)

R1 = Variable resistor, )
0-0.25 megohm, 0.5 watt

R2 = 220 ohms, 0.5 watt

= 92C3-9969

R3, R4, R5=1500 ohms,
1% watt
R6 =Potentiometer, 0.1
megohm, 1§ watt, volume-
control
R7 =15000 ohms, £ watt
R8 =6800 ohms, 1§ watt
R9 =1200 ohms, 1§ watt
R10 =1500 ohms, 14 watt
R11 =56000 ohms, 1§ watt

TYPE —0*_0
2N109
SENSITIVE
10000-0HM
RELAY

g

AAAA
VWV

T
|
I
I
I
1
SIGNAL ‘L
50 uuf (Hammarlund R3 = 3,000 ohms, 0.5 watt SOURCE s
type HF-50 or equivalent) R4 =3, '900 ohms, 0.5 watt WITH RH'
J = Phone jack, normally R5 = 39 000 ohms, 0.5 watt
closed X = Jumper, omit for HIGH !
L = Plug-in coil (see measurements below 45 Mc INTERNAL |
Note One) RESISTANCE 1
|
NOTE ONE. Wind coils according to the following directions: 2 ]
Coil Freq. Range ~ Wire Size No. of Turns |
1 3.4-69 Mc  #28, enamel 4814, close wound ]
2 6.7-13.6 Mc #24, enamel 22, close wound 1
3 13-27 Me #24, enamel 9 14, close wound L
4 2547 Mc #24, enamel 43, close wound
5 45-78 Mec #24, enamel 113, close wound 920S-9971
6 T74-97 Mc #16, tinned Hairpin formed, 14 inches

long, including pins, and
14 inch wide

Coil forms are Amphenol type 24-5H or equivalent.

NOTE TWO. Type 2N247 may be used as a substitute for type
2N 384 for the frequency range from 3.5 to 50

B =22.5 volts, VS084
R1 =1000 ohms, 0.5 watt

R2 =Bias-control potentiom-
eter, 0.1 megohm, 0.5 watt

R3 =10 ohms, 0.5 watt

R4 =Input-impedance-control
potentiometer, 1000 ohms,
0.5 watt

R6 =Sensitivity-control poten-
tiometer, 0.1 megohm, 0.5

watt
R6 =1000 ohms, 0.5 watt

NOTES: (1) If a signal source with internal resistance is used, omit R1

and connect a jumper between terminals 3 and 4 as shown.

Adjust R4 for best performance.

(2) If a signal source with a low internal resistance is used,
connect the source between terminals 3 and 4, omitting the
jumper. Connect R1 as shown. Adjust R4 to provide a direct

connection from R3 to terminal 3.

(8) Relays having a de coil resistance of less than 10000 ohms
may be used, provided the battery voltage is proportionately
reduced. In such event, circuit sensitivity will be reduced.

TELEPHONE PICKUP AMPLIFIER

T2

@ﬂspl

92Cs-9871

«39

Bl =9 volts, VS305 or VS306
C1 = 0.005 uf, paper, 50 v.

C2 = 50 uf, electrolytic, 12 v.
C8 =1 uf, electrolytic, 12 v.
C4 = 10 uf, electrolytic, 12 v,
C5 = 0,01 uf, paper, 50 v.

C6 = 10 uf, electrolytic, 12 v.

C7 = 0.04 uf, paper, 50 v.
L1 = Telephone pickup coil
(Argonne type MS-16 or

equivalent)
R1 = 0.1 megohm, 0.5 watt
R2 = 10,000 ohms, 0.5 watt
R3 = 10.000 ohms, 0.6 watt
R4 = 1,500 ohms, 0.5 watt
R5 = Volume control, 0.1
megohm, 0.5 watt
R6 = 10,000 ohms, 0.5 watt
R7 = 680 ohms, 0.5 watt
R8 = 8,200 ohms, 0.5 watt
R9 = 560 ohms, 0.5 Watt
R10 = 270 ohms, 0.5 watt
R11 = Thermistor, 300 ohms at
25°C, 108 ohms at 50°C
(TCA type L-207B or
equivalent)

S1 = Switch

SP1 = Speaker

T1 = Interstage audio trans-
former with a center-tapped
secondary to provide a
9000-ohm load at the
primary terminals with a
9000-ohm load between
the outer secondary
terminals (Argonne type
AR-1038 or equivalent)

T2 = Qutput transformer
with a center-tapped
primary to provide a
750-ohm load at the
outer primary terminals
with the desired speaker
connected to the
secondary terminals
(Argonne type AR-160
or equivalent)



RCA
SEMICONDUCTOR
PRODUCTS
HANDBOCK
1B-10

Now you can obtain a convenient
loose-leaf handbook giving comprehensive
data on RCA Semiconductor Devices
including Germanium Transistors, Silicon
Transistors, and Silicon Rectifiers
together with periodic Service Mailings
which keep you informed of new

types as they are added.
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DATA INCLUDE: Intended Uses e Characteristics e Maximum Ratings e Typical Operation e Terminal Connections
Mechanical Dimensions e Commonly Used Curves Plotted to Easily Readable Scales for Solving Design Problems

CONTENTS: Over 400 pages of semiconductor-device data



