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CHARACTERISTICS

2N1605 2N1605A
Collector-to-Emitter Saturation Voltage:
With collector ma = 12 and base ma == 0.4 , 0.15 max 0.15 max volt
With collector ma = 24 and basema =1 ..., 0.2 max 0.2 max volt
‘Base-to-Emitter Voltage:
With collector ma = 12 and base ma = 0.4 . 0.35 max 0.35 max volit
With collector ma = 24 and basema =1 ..., 0.4 max 0.4 max volt
Collector-Cutoff Current:
With collector-to-base volts = 12 and
emitter current = 0 ................... vee Smax -_— ua
With collector-to-base volts =
and emitter current = 0 ................. —_ 10 max na
Total Stored Charge (thh collector-to-base
volts = 5.25, collector ma = 10, and base
ma=1) ........ T . 1400 1400 max  pcowd

In Common-Base Circuit

2N1605 2N1605A
Collector-to-Base Capacitance (with collector-
to-base volts = 6 and collector current = 0) 20 max 20 max of
Forward-Current-Transfer-Ratio Cutoff
Frequency (with collector-to-base volts
= 6 and tter current = 1) ............. . 4 min 4 min Mc

In Common-Emitter Circuit

Forward Current-Transfer Ratio:
With collectot-'to-emitter volts = 0.15 and

collector ma = 12 ....... . .............. e 30 min 30 min
With collector-to-emitter volts = 0.2 and .
colleefor ma = 24 .......... .............. o 24 min 24 min
With collector-to-emitter volts = 0.25 and R
collector ma =20 ........ Ceeribeesasaenee .o 40 min 40 min
TRANSISTOR
Silicon n-p-n type used in a 8

wide variety of small-signal and
2N'I 6] 3 medium-power applications in in-

dustrial and military equipment. It

can be used in rf service as an am- E ¢

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

MAXIMUM RATINGS

Collector-to-Base Volta%e (with emitter open) .............. .o T5max  vols
Collector-to-mmtter V fage (with external base-to-emitter

resistance = 10 ohms 1L T
Emitter-to-Base Voltage (wlth collector open)
Collector Current ...............cc0vivveenens .
Transistor Dissipation:

At case temperatures up to 25°C

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

At case or a.mblent temperatures above 25°C ..,
Temperature Range:

é)tgerating (junction) ...................................

CHARACTERISTICS
Collector-to-Base Breakdown Vo

(with collector ma = 0.1 and emitter current = 0) ...... ceso 75 min voits
Emitter-to-Base Breakdown Voltage
with emitter ma = 0.25 and col tor current = 0) ......... ' 7 min volts

Collector-to-Emitter Reach- 'I'hrough
(wxet% emitter-to-base voits = 1.5 and colfectot ma = 0.1} ..., 75 min volts
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Collector-to-Emitter Sustaining Voltage (with external base-

to-emitter resistance — 10 ohms or less and collector ma = 100} 50 min
Base-to-Emitter Saturation Voltage

(with collector ma — 150 and base ma = 15) ...........c00ce0 1.3 max
Collector-to-Emitter Saturatlon Voltage

with collector ma = 150 and base ma = 15) .............. .o 1.5 max
Collector-Cutoff Current (with collector-to-base voifs = 60

and emitter current = 0) ... . ... ... e, .o 0.01 max
Emitter-Cutoff Current ( with em.ltter-to—base volts = §

and collector current = 0) e e ceeree 0.01 max
Thermal Resistance:

Junction-to-case ........... [N horesaenas rieees wersae 58.3 max

Junction to ambient .....ci.vviiiiiiiiinn.n. PO, vesrrsoona 219 max

in Common-Base Circuif

Input Resistance at 1 kilocycle:
With collector-to-base volts = 5 and collector ma
With collector-to-base volts = 10 and collector ma
Input Capacitance (with emitter-to-base volts = 0.5
and collector current = 0)
Output Capacitance (w1th collector-to-base volts
and emitter current = 0) ... ... ... ... .o, .
Output Conductance at 1 kilocycle:
With collector-to-base volts = 5 and collector ma
With collector-to-base volts = 10 and collector ma
Small-Signal Open-Circuit Reverse Voltage-Transfer
1 kilocycle:
With collector-to-base volts = § and collector ma
With collector-to-base volts = 10 and collector ma

(1]
'S
g
@

In Common-Emitter Circuif

DC-Pulse Forward Current-Transfer Ratlo:*
With collector-to-emitter volts = 10 and collector ma —
With collector-to-emitter volts — 10 and collector ma = 5
DC Forward Current-Transfer Ratio:
With collector-to-emitter volts = 10 and collector ma = 0.1 ,. 20 min
With collector-to-emitter volts = 10 and collector ma = 10 .. 35 min
Small-Signal Forward Current-Transfer Ratio:
With collector-to-emitter volts — §, collector ma = 1,

150 .. 40to 120
00 20

and frequency — 1 kiloeyele .......................... seeess  30t0100
W1th collector-to-emitter volts = 10, collector ma = 5,

and frequency — 1 kilocyele ..................... . ... eires 3510150
With collector-to—exmtter volts = 10, collector ma = 50, ......

and frequenc 20 MC . e, . 3 min

Noise Figure (wit collector-to-emitfer volts = 10, collector ma

= 0.3, generator resistance = 1000 ohms, circuit bandwidth

=15 kxlocycles, and signal frequency = 1 kilocycle) ........ 12 max
Total Switching Timet (delay time plus rise time plus fall time) 30 max

¢ Pulse duration = 300 usec; duty factor = 0.018.
$ Refer to fype 2N2102 for Total-Switching-Time Measurement Circuit.

TYPICAL COLLECTOR CHARACTERIST‘ICS

TYPE 2NI6I3 T
COMMON-EMITTER CIRCUIT, BASE INPUT.

10 — AMBIENT TEMPERATURE =25°C —
8 12
/
et
/

" A5//,

COLLECTOR MILLIAMPERES
)

4
el |
4 30
2
LI
BASE MICROAMPERES =(I)
(] 10 20 30 40 50 €0 70

COLLECTOR-TO~EMITTER YOLTS
92Cs-IN78T

229

volts
volts
volts

°C/watt
°C/watt
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TYPICAL COLLECTOR CHARACTERISTICS

| T T
TYPE 2NI6I3
[ COMMON-EMITTER CIRCUIT, BASE INPUT.

[ AMBIENT TEMPERATURE = 25°C

" |
w
[ 4
[}
%500 |22 ® L 10
3 I e e e .
Z400 // e —— S
« o |t |1 4
2 400 == T — i
8 T —
3 - ] //—_1 2
g 200 T
© = —
//
oo 7
%
BASE MILLIAMPERES =0

©
n

4 6 8 10
COLLECTOR-TO-EMITTER VOLTS

TRANSISTOR

Germanium p-n-p type used in

radio-frequency amplifier applica-

2N'I 63" tions in battery-operated AM port-
able radio receivers. In an unneu-

tralized rf amplifier circuit, this type

can provide a power gain of 25.6 db

92CM~11189T

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

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open)
Emitter-to-Base Voltage (with collector open) .
Collector Current ..... ... ... . 0 it iiirnernennaninns ..

Emitter Current ........... TSN [N .
Transistor Dissipation:
At ambient temperatures up to 25°C .............. it .

At ambient temperature of 55°C ............. TN

At ambient temperature of 71°C ............... ... ...l veeee
Ambient-Temperature Range:

Operating .. ... i e i e

LS00 - ¥ - L PP .

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector pa = —50
and emitter current = 0) ...... . ... oo .
Collector-Cutoff Current (with collector-to-base volts = —12
and emitter current = 0) ....... .. ... Lol
Emitter-Cutoff Current (with emitter-to-base volts = —0.5
and collector current = 0) ..........c...iiiiiiiniiannn .
Thermal Resistance:
Junction-to-ambient ............. ... i .

In Common-Base Circuif

Small-Signal Forward Current-Transfer Ratio (with collector-
to-base volts = —12, collector ma = —1, and frequency
=1 kllocycle) S UPEP PPN

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

In Common-Emitter Circuit

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

—34 max
0.5 max
—10 max
10 max

80 max
50 max

35 max

—65 to 71
—65 to 85

—34 min
—16 max
—16 max

0.4 max

0.987

volts
volt

ma
mw
mw
mw

°C
°C

volts
ua
ua

°C/mw

Mec
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TYPICAL TRANSFER CHARACTERISTIC

[

T
COLLECTOR-TO-EMITTER

wn

VOLTS=-9

I 1
}_TYPE 2N1631
AMBIENT TEMPERATURE=25"C

»

l

]

COLLECTOR MILLIAMPERES
n o

/

=t
0 50 100 IS0 200 250
BASE-TO-EMITTER MILLIVOLTS

92CS-106787

TYPICAL OPERATION

DC Collector-Supply Voltage ..... . —6 —9
DC Collector-to-Emitter Voltage .. —5.7 —8.5
DC Collector Current ........... . —1 —1
Signal Frequency .. ..............ooieieeesnnnsiesas 1.5 1.5
Input Resistance (with ac output circuit shorted; . 520 750
Output Resistance (with ac input circuit shorted 0.065 0.11
Extrinsic Transconductance 36000 36000
Collector-to-Base Capacitance 2.2 21
Maximum Power Gain .............c00vuuus N 40.4 443
Useful Power Gain:
In unneutralized ecircuit ...........cciceiiiii. . 25.3 25.5
TRANSISTOR
B . .
Germanium p-n-p type used in
radio-frequency amplifier applica-
tions in battery-operated AM port-
: able radio receivers. In an unneu-
c

tralized rf amplifier circuit, this type

can provide a power gain of 25.6 db
at 1.5 megacycles. JEDEC No. TO-1 package; outline 4, Outlines Section. This

type is electrically identical with type 2N1631.
See List of Discontinued Transistors at end
Technical Data Section for abbreviated data.
See List of Discontinued Transistors at end

Technical Data Section for abbreviated data.

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

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

of

of

of

of

231

—12 volts
-11 volts
—1 ma
1.5 Me
1000 ohms
0.18 megohm
36000 pmhos
2 £
417 b
25.6 db

2N1632

2N1633

2N1634

2N1635

2N1636
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TRANSISTOR

Germanium p-n-p type used in

radio-frequency amplifier applica-

2N" 637 tions in AM automobile radio re-
ceivers. In an unneutralized circuit,

this type is capable of providing a

useful power gain of 256 db at 1
megacycle. JEDEC No. TO-1 package; outline 4, Outlines

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) .......... Ceveeaee
Emitter-to-Base Voltage (with collector open) .............. .
Collector Current ... ... .. .. .. .. ... .. .. . ....ciiieninn. ..
Emitter Current ... ... ... . i .
Transistor Dissipation:
At ambient temperatures up to 25°C ...........ciiiiiinnnn ..
At ambient temperature of 55°C .

At ambient temperature of 71°C
Ambient-Temperature Range:

Operating . .......... ... it e,

Storage ............ ettt Cereseeanaae PP
CHARACTERISTICS
Collector-to-Base Breakdown Voltage

{with collector ya = —50 and emltter current = 0) ..........
Collector-Cutoff Current (w1th collector-to-base volts = —12

and emitter current = 0) ..... .. .. ....... ..., ... ... ..., .
Emitter-Cutoff Current (w1th emitter-to-base volts = —1.5

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

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

In Common-Base Circuit

Small-Signal Forward Current-Transfer Ratio (with collector-to-
base volts — —12, collector ma = —1, and frequency
=1 kiloeycle) ......... . . ...
Small- -Signal Forward-Current-Transfer-Ratio Cutoff Frequency
(with collector-to-base volts = —12 and collector ma = —1)
Collector-to-Base Capacitance ....................cc...cviivanns

In Common-Emitter Circuit

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

TYPICAL TRANSFER CHARACTERISTIC
| UL [

TYPE 2NI637

COLLECTOR—TO—EMITTER

=12
AMBIENT TEMPERATURE 25°C

U|

S

/
/

COLLECTOR MILLIAMPERES
n ol

—
o 50 100 150 200 250

BASE-TO-EMITTER MILLIVOLTS
92CS-0656TE

TYPICAL OPERATION

DC Collector-to-Emitter Voltage ceee —55
DC Collector Current —1
Signal Frequency .............ciceeiiiaueenennais 1.5
Input Resistance (with ac output circuit shorted) 52
Output Resistance (with ac mput circuit shorted) 0.065
Maximum Power Gain .... 40.
Maximum Useful Power Gai

In unneutralized circuit .. 25.3

E

Section.

—34 max
—1.5 max
—10 max
10 max

80 max
50 max
35 max

—65to 71
—65 to 85

—34 min
—5 max

—15 max

volts
volts

ma
mw
mw
mw

°C
°C

volts
na
na

0.4 max °C/mw

0.987
45
2

80

Mc
pf



233

Technical Data
TRANSISTOR
B
Germanium p-n-p type used in
262.5-kilocycle or 455-kilocycle in-
termediate-frequency amplifier ap-
E S plications in AM automobile radio 2N]638

receivers. In an unneutralized cir-
cuit, this type is capable of provid-

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

the following:
MAXIMUM RATINGS

Emitter-to-Base Voltage (with collector open) ...... esevanes . —0.5 max volt
CHARACTERISTICS
Collector-Cutoff Current (with collector-to-base volts = —12
and emitter current = 0) ... ... . ... e . —7 max ua
Emitter~-Cutoff Current (with emitter-to-base volts = —0.5
and collector current = 0) ... ... ... ... ... i, . —8 max pa
In Common-Base Circuit
Small-Signal Forward Current-Transfer Ratio (with collector-to=
base volts = —12, collector ma = —1, and frequency
= 1 kiloc frcle) ............................................... 0.986
Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency
(with collector-to-base volts = 12 and collector ma = —1) 40 Me
In Common-Emitter Circuif
DC Forward Current-Transfer Rath (w1th collector-to-emitter
volts = —12 and collector ma = —1) .......................... 75
TYPICAL OPERATION IN SINGLE-STAGE 262.5-KC AMPLIFIER CIRCUIT
DC Collector-to-Emitter Voltage . —5 —11 volts
DC Collector Current ............ .. —1.6 —2 ma
Input Resistance ... .. 1800 1400 ohms
Output Resistance ..... e 0.47 0. 72 megohm
Maximum Power Gain ....... ... iiiirireinerrneeeivas 58.6 61.5 db
Useful Power Gain:
In unneutralized CIXCUIL ...vuuvueveveeesereeesennns . 35 36.6 db
TRANSISTOR
8 Germanium p-n-p type used in
converter (mixer-oscillator) appli-
cations in AM automobile radio re-
ceivers. In an unneutralized circuit, 2N]639
E € this type can provide a useful con-

version power gain of 37 db at 1.5

megacycles, JEDEC No. TO-1 package; outline 4, Qutlines Section. This type

is identical with type 2N1637 except for the following items:
MAXIMUM RATINGS

Emitter-to-Base Voltage (with collector open) .........c..... . -—0.5 max
CHARACTERISTICS
Collector-Cutoff Current (with collector-to-base volts = —12

and emitter current = 0) ... ... ... ... ... ... . -1
Emitter-Cutoff Current (with emitter-to-base volts = —0.5

and collector current = 0) ............ ... .iiiiiiiiiiiiiiina. -8

In Common-Base Circuif

Small-Signal Forward Current-Transfer Ratio (with collector-to=~
base volts = —12, collector ma = —1, and frequency
= 1 Kiloeyele) ..ot i i e ia e 0.986

volt

ua
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In Common-Emifter Circuit

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

TYPICAL OPERATION

DC Collector-to-Emitter Voltage -5
DC Collector Current —0.65
Signal Frequency .. 1.3
Input Resistance ... 1850
Output Resistance at 252.5 kilo 0.1
RMS Base-to-Emitter Oscillator- 100

Useful Conversion Power Gain

TRANSISTOR

Germanium p-n-p type used in
high-speed switching applications in

2N]683 data-processing equipment. JEDEC
No. TO-5 package; outline 6, Out-
lines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) .......
Collector-to-Emitter Voltage (with base openg
Emitter-to-Base Voltage (with collector open
Collector Current .
Emitter Current ..
Transistor Dissipat
At ambient temperatures up to 25°C ..........cc0ievvneicenns
At ambient temperatures above 25°C ........cev000enennnnsnss
Ambient-Temperature Range:

Operating and storage ................ciiviranrnnes rerraseraee
Lead Temperature (for 10 seconds maximum) ....... [ .es
CHARACTERISTICS
Base-to-Enil}tter Voltage (with collector ma = —40 and base

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

and emitter current = 0) ... .. ... i i i eieene .

Total Stored Charge:
With colleetor ma = —10 and base ma = ..
With collector ma = —40 and base ma = —1.6 ..

In Common-Base Circuit

Collector Capacitance (with collector-to-base volts = —6
and emitter current = 0) ... ... i iiiiiiiiii e s

In Common-Emitfer Circuit

Forward Current-Transfer Ratio:

With collector-to-emitter volts = —0.3 and collector ma = —10

With colector-to-emitter volts = —0.5 and collector ma = —40
Gain-Bandwidth Product (with collector-to-emitter volts = —3

and collector ma = —10) ....vcveiieirtaiinanracrecnesosaanss

POWER TRANSISTOR

Silicon n-p-n type used in a

wide variety of switching and ampli-

2N'l 700 fier applications in industrial equip-
ment. It is used in power switching,

de-to-de converter, inverter, chop-

per, and relay-conirol circuits; in

5
—11 volts
—0.65 ma
1.5 Me
2200 ohms
0.2 megohm
100 mv

31

E

—13 max
~12 max
—4 max
—100 max
100 max

150 max
See curve

~—65 to 85
255 max

~—0.6 max
—3 max

160 max
410 max

12 max

50 min
50 min

50 min

volts
volis
volts

ma

mw
page 80
°Cc
°C

volt
ua

pecoul
peoul

pt

oscillator, voltage- and current-regulator circuits; and in de and servo ampli-
fier circuits. JEDEC No. TO-5 package; outline 6, Outlines Section.
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MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ................ 60 max
Collector-to-Emitter Voltage:
With emitter-to-base volts = 60 max
With base open ................cccciuiiiins 40 max
Emitter-to-Base Voltage .......... .ottt iiiiinninienns 6 max
Collector CUITeNt ... .......ceeeieenniriunnnuonenneiareinannees 1 max
Base CUITent ... ... . ittt ittt eiiaanaearaen 0.75 max
Transistor Dissipation:
At case temperatures up to 25°C .............. e 5 max
At case temperatures above 25°C .............. v e . See curve
Temperature Range:
erating (]unctlon) and storage ... ... ... ... ... ieiiiiaenens . —865 to 200
Leag Temperature (for 10 seconds maximum) ........e.cvevuoees max
CHARACTERISTICS
Collector-to-Emitter Breakdown , Voltage
(with emitter-to-base volts = 1.5 and collector ma = 0.5) .... 60 min
Collector-to-Emitter Sustaining Voltage
(with collector ma = 50 and base current = 0) .. ............ 40 min
Base-to-Emitter Voltage (with collector-to-emitter volts = 4
and collector ma = 100) ... ... ... ... ... ... i iiee. 2 max
Collector-Cutoff Current (with collector-to-base volts = 30
and emitter current = 0) ... . ... il e . 75 max
Emitter-Cutoff Current (with emitter-to-base volts = 6
and collector current = 0) ......... ... iiiiiiiiiiiia., .. 25 max
Thermal Resistance:
Junction-to-case ... i il i i e i e, 35 max
Junction-to-ambient ........ ... .. . i il 200 max
Thermal Time Constant .........coiiiiiiiieiiiiiiiiiiinnnnnes . 10
In Common-Base Circuit
Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency
(with collector-to-base volts == 28 and collector ma = 5 1.2
Collector-to-Base Capacxtance (with collector-to-base volts = 40
and emitter current = 0) ... ... ... . i 150
In Common-Emitter Circuit
DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = 4 and collector ma = 100) ..... .. ..................... 20 to 80
Small-ngnal Forward Current-Transfer Ratio
(with collector-to-emitter volts = 4 and collector ma = 5) 40
DC Collector-to-Em 1tter Saturation Re51stance
(with collector ma = 100 and base ma = 10) ............... . 10 max
TYPICAL COLLECTOR CHARACTERISTICS
! 70 T T 1. T T T T 7T
60 TYPE 2NI700
COMMON-EMITTER CIRCUIT, BASE INPUT
50 CASE TEMPERATURE =25°C
[X] 4|°
30
g
dos 20
a
[
50.4 | | BASE MILLIAMPERES=IO
3
e 5
A
0.2
— z:ﬁ//
[}
I | o 1
[+] 10 20 30 40 50 6Q 10 80
COLLECTOR-TO-EMITTER VOLTS 92CM-1{355T
TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT
DC Collector Sup, %y VoHlage (Vcc) 12
DC Base Suf{xply oltage (VeB) ............ —~8.5
Generator Resistance ... ... 50
On DC Collector Current (Ie) ....ovveivnveeeninnan 200

235

volts
volts
volts
volts
ampere
ampere

watts
page 80

°C
°C

volts
volts
volts

pa

pa

°C/watt
°C/watt
msec

Mc
pf

ohms

volis
volts

ma
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Turn-On DC Base Current (Is1) ...cvevvenecerscsncconnns ceenees
Turn-Off DC Base Current (IB2) ...vee-v.
Switching Time:

ma

usec
usec
usec

TYPICAL BASE CHARACTERISTICS
TYPE 2N1700
€0l-COMMON ~EMITTER CIRCUIT, BASE INPUT] r‘o
COLLECTOR-TO-EMITTER VOLTS=4
& CURVE | CASE TEMPERATURE —°C
& 50+ 25 RagTIc
o
LA e 175 v
230 y{ vee
ﬁzc (o l ~||+ _:]|l+_
«@ —
1o | 2 = 92CS-10427R2
2 Vss = 8.5 volts
= Veo = 12 volts
[+] 0.5 | 1.5 2 R1 = 50 ohms, 1 watt
BASE~TO-EMITTER VOLTS Rs = 700 ohms, 1 watt
8205-11869T Rs =59 ohms, 2 watts
POWER TRANSISTOR
Silicon n-p-h type used in a
wide variety of switching and ampli-
2N-| 701 fier applications in industrial equip~
ment. It is used in power-switching, 3

de-to-dc converter, inverter, chop- €
per, and relay-control circuits; in

oscillator, voltage- and current-regulator circuits; and in de and servo ampli-

fier circuits. JEDEC No. TO-8 package; outline 8, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter Open) .....oee0eccevscns 60 max  vols

Collector-to-Emitter Voltage

With emitter-to-base vo ts =15 teeeees 60max  volts

With base Open ... ... . . .. iiiitiiinntinirtnssranes [ 40max  volts
Emitter-to-Base Voltage (with collector open) vera 6 max volts
Collector CUITENt ......uiiervieerreresiacocnnrosorasans vedees 2.5 max amperes
Base Current ...........ciceeiiiiiiinniaienens Cetreiraiiees 1 max ampere
Transistor Dissipation:

At case temperatures to 25°C ..... eearenas tesesesessnine 25max  watts

At case temperatures above 25°C .
Temperature Range:

See curve page 80

Operating ( Junctlon) and storage ............. cesae ..o —85to 200 °C
Lead Temperature (for 19 seconds maximum) . . 235 m. °C
CHARACTERISTICS
Collector-to-Emitter Breakdown Voltage (with emitter-to-base

volts = 1.5 and collector ma = 0.75) ....................... 60 min volts
Collector-to-Emitter Sustaining Voltage (with collector ma

= 100 and base current = 0) . ............ciiiriiiieresnn 40 min volts
Base-to-Emitter Voltage (with collector-to-base voits = 4

and collector ma = 300) ................. .. .0 iieea.s 3max  volts
Collector-Cutoff Current (with collector-to-base volts 30

and emitter cuxrent = 0) ... . ... ..l i ven 100 max ua
Emitter-Cutoff Current (with emitter-fo-base volts = 6

and collector current = 0) ... ..cvcerrrecconcsrrsnnnes I 50 max ua
Thermal Resistance:

Junction-to-case ............ [ ebereieesannnn veveenea 7 max °C/watt

Junction-to-ambient ........cci0iiiiiiieeiiena ceerensitenaes 100 max °C/watt
Thermal Time Constant ........ovevvviinnnaneos tetteasererrvoen 10 msec

In Common-Base Circvit
-Signal Forward Current-Transfer-Ratio Cutoff F uency
with collector-to-base volts = 28 and collector ma = .. 1 Mc
Collector-to-Base Capacitance (with collector-to-base volts = 40
and emitter current — 0) ... ittt it et ieaes 175 pf
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In Common-Emitter Circuif

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

volts = 4 and collector ma = 300) ................. .. ... ...« 20 to 80
DC Collector-to-Emitter Saturation Resistance (with collector

ma = 300 and base ma — 30)

TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT BELOW

DC Collector Supply Voltage (Vo) ..ovviiviiiiniiiiiianines 1%
DC Base Supply VOoltage (VBEB) .....veviveseiaancnnreriooasnnne —8.5
Generator Resistance ........ ... ... . ieiiiiiiiironncecitiiirannen 50
On DC Collector Current [ 7 T 750
Turn-On DC Base Current %Im) ...................... eeeroes 20
Turn-Off DC Base Current (IB2) .....covvvverianctisrcesnncen . -85
Switc: Time:
Delay time ($4) ..vviievevinioriannianinconnnna 0.2
ise e (tr) ... . 1
Storage time (ts) ... . 03
Fall e () ..... 11

TYPICAL BASE CHARACTERISTICS
L
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................................ Smax ohins

volts
volts

T T T T
TYPE 2NITOH
COMMON-EMITTER CIRCUIT, BASE INPUT
COLLECTOR-TO-EMITTER VOLTS =4
1 | CURVE | CASE TEMPERATURE—°C b—O
i — 25
g L - ~65
Zwoo- 77 175 R3 TIC
d fed
575
4 yd o
™ Z
g%° 7 Vee
& ’/l O— i1 —
25 = {/1 L ) _'M.,._
S S - 92CS-10427R2
[+] 0.5 t 2
BASE-TO~ EM]TTER VOLTS
9265 -1s(¥ VBB = 8-5 Volts
Voo = 12 volts
R1 = 50 ohms, 1 watt
Re = 220 ohms, 1 watt
R: = 15.9 ohms, 2 wattls

TYPICAL COLLECTOR CHARACTERIST!CS

25 — T T T T
220 -rvpz 2NI70|
0 COMMON-EMITTER CIRCUIT, BASE INPUT, —|
'lzg CASE TEMPERATURE=25°C
“ 130
a 120
& 100
S ]
- ﬁo
&« 60
E 50
Y 40,
2 _30
© 1 BASE MILLIAMPERES =20
T_ 15
0s 10
[ L
2 L~
¥ (K]
[+] 0 20 30 40 50 60 70 80

COLLECTOR-TO- EMITTER VOLTS 92CM-11562T8
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POWER TRANSISTOR

Silicon n-p-n type used in a

wide variety of switching and ampli-

2N‘| 702 fier applications in industrial equip-
ment. It is used in power-switching,

de-to-dc converter, inverter, chop-

per, and relay-control circuits; in
oscillator, voltage- and current-regulator circuits; and in

71C

E 8

dc and servo ampli-

fier circuits. Package is similar to JEDEC No. TO-3; outline 23, Outlines Section.

MAXIMUM RATINGS

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

With emitter-to-base volts = 1.5

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

At mounting-flange temperatures up to 25°C ............... .

At mounting-flange temperatures above 25°C
Temperature Range:

Operating (junction) and storage .................ccvve.n..

CHARACTERISTICS

Collector-to-Ermtter Breakdown Voltage (with emitter-to-base
= 1.5 and collector ma = 2 ...................
ColIector to-Emitter Sustaining Voltage (vnth collector ma = 100
and base current = 0) . ... ... .. ... ... . ...l
Base-to-Emitter Voltage (thh collector-to-emitter volts =
and collector ma = 800) . ...... .. .co.o.iiiiiiii i .
Collector-Cutoff Current (with collector-to-base volts = 30

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

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

Junction-to-mounting-flange ............ ..o, ..
Thermal Time Constant ......... ... i iiiiiiiiiiiiiiiinnas .

In Common-Base Circuit

Small-Signal Forward-Current-Transfer-Ratio Cutoff Fre uency
with collector-to-hase volts = 28 and collector ma = %
Collector-to-Base Capacitance (with collector-to-base volts
= 40 and emitter current = 0) .. ......... ... ...t

In Common-Emitter Circuit

DC Forward Current-Transfer Ratxo {with collector-to-emitter
volts — 4 and collector ma = 800) .................oiuunnen
Collector to-Emitter Saturation Resistance (with collector
ma = 800 and base ma = 80) ......... ..ot

60 max volts
60 max volts
40 max volts
6 max volts

5 max amperes
2.5 max amperes

75 max watts
See curve page 80

—65 to 200 °C

60 min volts
40 min volts

4 max volis

200 max na
100 max ua
2. 33 max °C/watt
msec
1 Mc
200 pf
15 to 60

TYPICAL BASE CHARACTERISTICS
L - T I
TYPE 2N1702 o
300 COMMON- EMITTERCIRCU'T
BASE INPUT.
8 COLLECTOR-To- EMITTER
@ 250 OLTS R T,
¥ CURVE |CASE TEMP. =°C . //'I 3§T c
2 25
o
= -65 / /
-
H Ins % // vee
/
() .| |
g 7 -y ml T
50 il = 92CS-10427R2
ayZd v 85 volts
1 BB = 8.
A A Vee = 12 volts
0 0.5 | 1.5 2 Ri =50 ok}:ms, 11 watttt
BASE-TO- EMITTER VOLTS R: = 30 ohuns, 1 watt
Rs = 7.8 ohms, 2 watts
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TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT

DC Collector Sup%ly Volta%,e Vco) 12
DC Base Supply Voltage ( —8.5
Generator Resistance ................ .. 50
On DC Collector Current (Ie) .......evvvieinnuenannn. 1.5
Turn-On DC Base Current (Isi) 300
Turn-Off DC Base Current (Ige) —150
Switching Time:
Delay time (ta) 0.2
Rise time (tr) . 1
Storage time (ts) 1
Fall time (tr) 12
TYPICAL COLLECTOR CHARACTERISTICS
s : £ 2NIT02
TYP!
— 70.0 COMMON-EMITTER CIRCUIT BASE INPUT.
I 600 CASE TEMPERATURE = 25°C
4 500
. 400
=
w 300
=3 250
~ | [ BASE MILLIAMPERES = 200
E 160
15 120
© 30
30
i 20
_—'95/ ///
y
e
Y
[+] 10 20 30 40 50 60 70 80
COLLECTOR-TO-EMITTER VOLTS 92CM-11564T¢

POWER TRANSISTOR

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

239

volts
volts
ohms
amperes

ma

usec
usec

usec

2N1703

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

tion. This type is electrically identical with type 2N1702.

TRANSISTOR

g Silicon n-p-n type used in very-
high-speed applications in equip-~
ments which require high reliability
and high packaging densities. JEDEC

E ¢ No. TO-46 package; outline 18, Out-
lines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ................

Collector-to-Emitter Voltage (with external base-to-emitter
resistance = 1000 ohms and load resistance = 100 ohms) ....

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

2N1708

25 max

12 max
3 max

volts

volts
volts
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Collector Current ...............c0vuen- i ais st . 0.2 max ampere
Transistor Dissipation:
At case temperatures up to 25°C ......... ... . iiiiieiane.. 1 max watt
At ambient temperatures up to 25°C ...... ... ................. 0.3 max watt
At case or ambient temperatures above 25°C ................ See curve page 80
Temperature Range: ’
Operating (Junction) .. ....... ... . . .. it —65 to 175 °C
S OraBe ... e —65 to 300 °C
Lead Temperature (for 10 seconds maximum) .......... PR 235 max °C
CHARACTERISTICS
Base-to-Emitter Saturation Voltage (with collector ma = 10
and base Ma == 1) ... ... e e 0.7t00.9 volt
Collector-to-Emitter Saturation Voltage:
With collector ma = 10 and base ma = 1 .................... 0.22 max volt
With collector ma = 50 and base ma =5 .................... 0.35 max volt
Collector-Cutoff Current (with collector-to-base volts = 15
and emitter current = 0) ........ ... ... e . 0.025 max ua

In Common-Base Circuit

Collector-to-Base Capacitance (with collector-to-base volts = 10,
emitter current = 0, and frequency = 140 kilocycles) ........ 6 max rf

In Common-Emitter Circuit

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

volts = 1 and collector ma = 10) ..... ... .................... 20 min
Small-Signal Forward Current-Transfer Ratio (with collector-to-
emitter volts = 10, collector ma = 10, and frequency = 100 Mc) 2 min
TRANSISTOR

Silicon n-p-n type used in a

wide variety of small-signal and

2N'|7'I'l medium-power applications in in-

dustrial and military equipment. It
can be used in rf service as an am- E

plifier, mixer, oscillator, and con-
verter; in af service for small- and large-signal driver and power applications.
It features low saturation voltage, high sustaining voltage, high dissipation,
high pulse beta, low output capacitance, and exceptionally low noise and leak-
age characteristics. JEDEC No. TO-5 package; outline 6, Outlines Section. For

curves of transfer characteristics, refer to type 2N2102,

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ................ .o 75 max volts
Collector-to-Emitter Voltage (with external base-to-emitter

resistance = 10 ohms or less) ............ ... .............. 50 max volts
Emitter-to-Base Voltage (with' collector open) 7 max volts
Collector CUrrent ... . ... . ... . . . iiiiietr it 1max ampere
Transistor Dissipation:

At case temperatures up to 25°C ... ... ... .. i 3max watts

At ambient temperatures up to 25°C . ..., ... ... ... ..., 0.8 max watt

At case or ambient temperatures above 25°C ................ See curve page 80
Temperature Range:

Operating (junction) ... ... .. ... . i —65 to 200 °C

S orage ... e i e i e —65 to 300 °C

CHARACTERISTICS

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

and emitter current = 0) ..... ... . ... ... ... ... ... 75 min volts
Emitter-to-Base Breakdown Voltage (

and collector current = 0) ............. . ... ... .. ... 7 min volts
Collector-to-Emitter Reach Through Voltage (with emitter-to

base volts = 1.5 and collector ma = 0.1) ...................... 75 min volts

Collector-to-Emitter Sustaining Voltage (with external base-to-
emitter resistance — 10 ohms or less and pulse collector ma

2= L00) e e 50 min volts
Base-to-Emitter Saturation Voltage (with collector ma = 150

and base ma = 15) . ... .. iaas 1.3 max volts
Collector-to-Emitter Saturation Voltage (with collector ma

=150 and base ma == 15) . ...... .. . ... ... . 1.5 max volts

Collector-Cutoff Current {with collector-to-base volts = 60
and emitter current = 0) ....... ...t . 0.01 max pa
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TYPICAL COLLECTOR CHARACTERISTICS
|

T T 1 1
TYPE 2NI7H
| COMMON-EMITTER CIRCUIT, BASE INPUT.

™ AMBIENT TEMPERATURE =25°C

[
2
w
S 5| 20 e
3 s00 2 o
)
)
5 400 pz 5.
@ V7 / A
o
300 %?4//
o I NP
B Vi = | T
S 200
/ |
100
BASE MILLIAMPERES=0
(] ]

2 3 . 4 5
COLLECTOR-TO-EMITTER VOLTS

TYPICAL COLLECTOR CHARACTERISTICS

T T
TYPE 2NI7II
COMMON-EMITTER CIRCUIT, BASE INPUT,
["AMBIENT TEMPERATURE=25°C h

002~
— sy
] 0.037 ,

r 092 )

1 0.0\
BASE_MICROAMPERES =0
e

-] 0 20 30 40 50 &0 70
COLLECTOR-TO-EMITTER VOLTS
92¢5-11630T

3

@

YA

»

| —

COLLECTOR MILLIAMPERES
L

N

Emitter-Cutoff Current (thh emitter-to-base volts = 5

and éollector current = 0) .......... .. . it ..
Thermal Resistance:

Junction-to-case .................... et i e ..

Junction-to-ambient ............ .. ... i i e

In Common-Base Circuit

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

Input Capacitance (w1th emitter-to-base volts = 0.5 and
collector eurrent = 0) ... ... ... ... .. ... .

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

Output Capacitance at 1 kilocyele:

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

Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at
1 kilocycle:

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

In Common-Emitter Circuit

DC-Pulse Forward Current-Transfer Ratio:*
With collector-to~emitter volts = 10 and collector ma = 10 ..
With collector-to-emitter volts = 10 and collector ma = 150 ..
With collector-to-emitter volts = 10 and collector ma = 500
DC Forward Current-Transfer Ratio:
With collector-to-emitter volts = 10 and collector ma = 0.01 ..
With collector-to-emitter volts = 10 and collector ma = 0.1 ...

92CM-1I63IT

0.005 max

241

ua

58.3 max °C/watt
219 max °C/watt

0.0005 max
0.0005 max

75 min
100 to 300
40 min

20 min
35 min

ohms
ohms

pf
pf

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

frequency = 1 kilocycle ... ............. .. ... ............ 50 to 200

With collector-to-emitfer volts — 10, collector ma = 5, and
frequency = 1 Kilocyele ... .. ... ... ... ... ... . 70 to 300

With collector-to-emitier volts — 10, collector ma = 50, and
frequency — 20 megacyecles ... ... . ... ... ... ... ... 3.5 min

Noise Figure (with collector-to-emitter volts = 10, collector

ma -- 0.3, generator resistance — 510 ohms, circuit bandwidth

1 cycle, and signal frequency = 1 kilocyele) .............. 8 max db

* Pulse duration = 300 usec; duty factor = 0.018.

POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of intermediate-power
2N'l 768 switching and amplifier applications
in industrial equipment requiring
trangistors having high voltage, cur- 3
reni, and dissipation values. It is c s E
used in power switching, dc-to-de converter, inverter, chopper, and relay
actuating circuits; in voltage- and current-regulator circuits; and in de and
servo amplifier circuits. This type has an offset pedestal, stud-mount arrange-
ment which provides positive heat-sink contact. OQutline 28, QOutlines Section.
This type is electrically identical with type 2N1486 except for the following
items:

MAXIMUM RATINGS

Collector-to-Base Volta%e (wnth emitter open) .............. .- 60 max volts
Collector-io-Emitter Vi

With emitter-to-base volts T T 60 max volts

With base open .. .. .. e e 40 max volts
Transistor Dissipation:

Al case temperatures up to 25°C . ..., . ... . i e . 40 max  walts

At case temperatures above 25°C ... .. . ... ... ..., . See curve page 80
Lead Temperature (for 10 seconds maximum) ................. . 255 max °C
CHARACTERISTICS
Collector to-Emitter Breakdown Voltage (with emitter-to-base

volts == 1.5 and collector ma = 0.25) .. ..... .. ............. 60 min volts
Collector-to-Emitter Sustammg Voltage (with collector ma == 100 .

and base current = 0} ... ... .t e, 40 min volis
Thermal Resistance:

Junction-to-case .. ... ..iieeiieeiaa, Y 4.375 max °C/waftt

Junction-to-ambient ............iiiiiii e e, 175 max °C/watt

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

wide variety of intermediate-power
2N'I 769 switching and amplifier applications d

in industrial equipment requiring

transistors having high voltage, cur- ® @ o

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

MAXIMUM RATINGS

Transistor Dissipation:

At case temperatures up to 25°C ............. ..., R 40 max watts
At case temperatures above 25°C ... ... ... . ... . i i, See curve page 80
Lead Temperaiure (for 10 seconds maximum) ........... el 255 max °C

CHARACTERISTICS

Thermal Resistance:
JUNCUONM-10-CASE ... ittt iiieniiiii e anannns Cieane 4.375 max °C/watt
Junction-to-ambient ........ . i i i i 175 max °C/watt
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SILICON CONTROLLED RECTIFIER

s
RO
Diffused-junction n-p-n-p type
used in a wide variety of power-
control ‘and power-switching appli-
cations in industrial and military 2N] 842A
] equipment, This type has a maxi-
{sTUD} mum peak forward blocking voltage
of 25 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section.

MAXIMUM RATINGS

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

Peak Reverse Voltage:
Repetitive . e e . 25 max volts
Non- repetltlve (trans ent) ... il .. 35 max volts
Peak Forward Blocking Voltage (repetmve) 25 max volts
Peak Gate Voltage:
Forward

10 max volts

ReVeISE ... . e e 5 max volts
Average Forward Current:

At case temperature of 80°C and conduction angle of 180° .. 10 max amperes

For other case temperatures and conduction angles ......... . See Rating Chart 1
Peak Surge Current:

For one cycle of applied voltage ................... 125 max amperes

For more than one cycle of applied voltage .. See Rating Chart II
Peak Forward Gate Current ................... 2 max amperes
Peak Gate POWEr .. ... . ... ittt i 5max watts
Average Gate POWEr ........ ... .ttt 0.5 max watt
Temperature Range:

Operating ﬁcase) ........................................... —65 to 125 °C
Operating (ambient) See Rating Chart II1
£ 03 - ¥ R . —65 to 125 °C

CHARACTERISTICS

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

cee 25 min volts
.. 1.2 max volts

At case temperature of —40°C ............ ... . . it 3.5 max volts
At case temperature of —65°C .......... . i .iiiiiiii .. 3.7 max volts
At case temperature of 100°C .......... ..., 0.3 min volt
At case temperature of 125°C .. ... ... ... ... ... iieees 0.25 min volt
Average Blocking Current (at case temperature of 125°C)
Forward ... ... .. .. .. ... . 22.5 max ma
ReVErse . . ... ... . ... e . 22.5 max ma
DC Gate-Trigger Current (at case temperature of 125°C) ...... 45 max ma
Holding Current (at case temperature of 125°C) ............. . 8 ma
Thermal Resistance (junction-to-case) ....... e 2 max °C/watt
RATING CHART T ‘ RATING CHART IT
TYPE 2NISB42A TYPE 2NI842A
CURRENT WAVEFORM:=SINUSOIDAL Q FREQUENCY-GO CPS SINE WAVE
¢ 150FLOAD : RESISTIVE OR INDUCTIVE ~ / I cASE TEMPERA =80°C
= | OliBd) 3 150 5%3?5?’55"92« REVERSE VOLTAGE T
B, 125 L] CONDUCT!ON- | = MAXIMUM-RATED VALUE
i< | | GLE i 128 | AVERAGE "FORWARD CURRENT = MAXIMUM 1
] - \ VALUE _}
500 C Ong Qm
=% NN gz l s
=S 75— 30°60°90°120° 180" D .5
S "ONDUCTION ANGLE ! g ] |
Z1 50 £ 5 =
=2 ] 7]
© 25 | [ E 25
a
0 | | N
[¢] 10 15 20 2 4 10 3 4 100
AVERAGE FORWARD CURRENT—AMPERES SURGE CURRENT DURATION—CYCLES

92CS-1i90572 92CS-11904TL
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RATING CHART 1T e FORWARD CHARACTERISTICS
O TvpE 2NIB42A
NATORAL, '“unc SUPPLY FREQUENCY %
€ ol SINGLE-PHASE OPERATION, a S0l "60CPS SINE WAVE |_
% | CONDUCTION ANGLE =80° «
Z0 | HEAT SINK 11/16°™-THICK $a
2 o—- Y t— giia0
2 % | ot
El 6 I e é.l_ 0
i X3 (ad 2% 20
SE hé Y N 20
55 \ ]
Z0 T \ ',-’0 J
g 2 Z 10
(/] 20 40 €60 80 (00 20 140 2 25 3
AMBIENT TEMPERATURE—°C msrmmﬁous mﬂwmo YOLTAGE DROP—VOLTS
9205~-11907T8 92Cs-)i9izn
GATE TRIGBER-VOLTAGE CHARACTERISTICS GATE TRIGGER~CURRENT CHARACTERISTIC
o | TYPE 2NIB42A TYPE 2NI482A
¥ | _FORWARD CURRENT = © E 150
ko4 i
> @ \\
J gg 125)
© o %\
= xcw
- R UIRED | —] 100
g 41— MINMUM GATE VOLTAGE REQ g %
> og 2> k
3 gl b iy
] =4 R6E0R
8 w= R T R
£ §i s T g —
w (| MAXIMUM GATE vo o 25
5; WILL NOT TmseLt::rf?GEN;'r"” a o
75 50 28 _0_25 50 75 100 125 ~75 <50 ~25 0 25 50 75 100 125 |
CASE TEMPERATURE—"C CASE TEMPERATURE—"C
82034190912 §2C5-11906TS

SILICON CONTROLLED RECTIFIER
Al el

Diffused~junction n-p-n-p type
used in a wide variety of power-
2N'l 843 A control and power-switching appli=
cations in industrial and military
equipment, This type has a maxi- ]
mum peak forward blocking voltage {sTuo)
of 50 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value), This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Qutlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

For sinuso{da! ac supply voltage 50 to
400 cps, with resistive ﬂor ucﬁof load

Repetitive ......... e ierreerarenaens 50max  volts
Non-repetiﬂve (translent) ................00 secoscarrsesroece 7Smax  volty
Peak Forward Blocking Voltage (repetitive) .....cvocesccecsca §0max  volia
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CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 125°C) .... 50 min volts
Average Blocking Curren{ (at case temperature of 125°C):
FOrward ....v.iiiiiueneannereninnieeeroeioriectoeserrenrsnas 19 max ma
REVETSE .« ovvvieonrstnonsinneonntstaensirarioaressaeessssisanae 19 max ma

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

1 and -switching appli-
cations in_ industrial and mncary  2NT1844A

A equipment. This type has a maxi-
{sTuoh mum peak forward blocking voltage
of 100 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

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

Peak Reverse Voltage:
Repeltifive ... . . i it iii et iaranas 100 max volts
Non-repetitive (transient) ................ 150 max  volts
Peak Forward Blocking Voltage (repetitive) 100 max volts

CHARACTERISTICS

Forward Breakover Voltage (at case femperature of 125°C) ..., 100 min volts
Average Blocking Current (at case temperature of 125°C):
FOrward . uu..ivieieeiinientinerinrecansotesnsiseacnonrensnnss 12.5 max ma
REVEISE . .0vitvnrvertrceetsenrerersccrcocsnne decrasesenrarane 12.5 max ma

SILICON CONTROLLED RECTIFIER

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

control and power-switching appli-
cations in industrial and military 2NlI 845A
A equipment, This type has a maxi-
(sTunt mum peak forward blocking voltage
of 150 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

For smusoidal ac supply voltage of 50 to
400 cps, resistive or inductive load

Peak Reverse Voltage:
Repetitive
Non-repetitive (transient)

Peak Forward Blocking Voltage (repetitive)

150 max  volts
225 max voits -
150 max volts
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CHARACTERISTICS

Forward Breakover Voltage (at case temperature of 125°C) .... 150 min volts
Average Blocking Current (at case temperature of 125°C):
FOrward .......ivieiiinnit ittt aaiiieannneans 6.5 max ma
Reverse . ... .. i i it 6.5 max ma

SILICON CONTROLLED RECTIFIER

¥
Wi e
Diffused-junction n-p-n-p type
used in a wide variety of power-
2N'I 846 A control and power-switching appli-
cations in industrial and military
equipment. This type has a maxi- o
mum peak forward blocking voltage tsTun)
of 200 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

For sinusoidal ac supply voltuge of 50 to
400 cps, with resistive or inductive load

Peak Reverse Voltage:

Repetitive ... . . i ittt i tira et ienaaes 200 max  volts
Non-repetitive (transient) ............. ... cceeiiiivriiannaes . 300 max volts
Peak Forward Blocking Voltage (repetitive) ............. veees 200 max volts
CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 125°C) .... 200 min volis
Average Blocking Current (at case temperature of 125°C):
Forward ........cccviiiiiiiiiionanns . 6 max ma
Reverse ........covenveeeen b eeesecanrererae ettt ssenn 6 max ma

SILICON CONTROLLED RECTIFIER

%
’r;:kamu sugm'
ERMINALY
Diffused-junction n-p-n-p type
used in a wide variety of power-
2N'I 847 A control and power-switching appli-
cations in industrial and military
equipment. This type has a maxi- o
mum peak forward blocking voltage tsiun}
of 250 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC

No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

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

Peak Reverse Voltage:
Repetitive . ......... R LR L T PN 250 max volts
Non-repetitive (transient) ... ... . ... . ... .. i i iiiaiiaa. 350 max volts
Peak Forward Blocking Voltage (repetitive) .............c.0ux0 250 max volts
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CHARACTERISTICS

Forward Breakover Voliage (at case temperature of 125°C) ... 250 min volts
Average Blocking Current (at case temperature of 125°C):
Forward .........cciiiiiiiiii i i i e 5.5 max ma
BREVEISE  teuuiurrerireonnntoinssionsssinrsanseoenassossssncsans 5.5 max ma

Diffused-junction n-p-n-p type
used in a wide variety of power-
control and power-switching appli-
cations in industrial and military 2N] 848A
2 equipment. This type has a maxi-

tsTupy mum peak forward blocking voltage

of 300 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

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

Peak Reverse Voltage:

Repetitive .. ... it e ieriei ittt 300 max voHs
Non-repetitive (fransient) ........... ... ............ easene . 400 max volts
Peak Forward Blocking Voltage (repetitive) ................. . 300 max volts
CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 125°C) .... 300 min voHs

Average Blocking Current (at case temperature of 125°C): 5
. max
S max

EH]

SILICON CONTROLLED RECTIFIER

¥
Wil el
Diffused-junction n-p-n-p type
used in a wide variety of power-
control and power-switching appli-
cations in industrial and military 2N]849A
A equipment. This type has a maxi-
tsTunk mum peak forward blocking voltage
of 400 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

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

Peak Reverse Voltage:
Repetitive
Non-repetitive (fransient) .......... e

Peak Forward Blocking Voltage (repetitive)

400 max  volts
500 max volts
400 max volts
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CHARACTERISTICS

Forward Breakover Voltage (at case temperature of 125°C) .... 400 min volts
Average Blocking Current (at case temperature of 125°C):
Forward .......... ... . e eee 4 max ma
ReVerSe ....... ... i 4 max ma

SILICON CONTROLLED RECTIFIER

®
TRy ;Esggmfu
Diffused~junction n-p-n-p type
used in a wide variety of power-
2N'|850 A control and power-switching appli-
cations in industrial and military
equipment. This type has a maxi- n
mum peak forward blocking voltage (s7uo}
of 500 volts and a forward-current capability of 10 amperes (average value)
or 16 amperes (rms value). This type is designed to meet stringent military
environmental and mechanical specifications. The special high-strength copper-
alloy stud can withstand an installing torque up to 50 inch-pounds. JEDEC
No. TO-48 package; outline 19, Outlines Section. This type is identical with
type 2N1842A except for the following items:

MAXIMUM RATINGS

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

Peak Reverse Voltage:

Repetitive .. . . e e, . 500 max  volts

Non-repetitive (transient) ... ....... .. . . . . . ..cieiierinnnnnn ve 600 max volts
Peak Forward Blocking Voltage (repetitive) .............. e 500 max  volts
CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 125°C) .... 500 min volts
Average Blocking Current (at case temperature of 125°C):

Forward ...... . ... ... ... 3 max ma

Reverse ... e e . 3 max ma

TRANSISTOR
8

Germanium p-n-p type used in
high-speed switching applications in

data- i i t. JEDEC
2N1853  faiaprocessing eawpment JEOC & :

lines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ................ —18 max volts
Collector-to-Emitter Voltage (with base open) ............... . —6 max volts
Emitter-to-Base Voltage (with collector open) ................. . —2 max volts
Collector Current ... ....... . ... .. .. . . . ... i il . —100 max ma
Transistor Dissipation:
At ambient temperatures up to 25°C ... . ... ... ... ... 150 max mw
At ambient temperatures above 25°C ..... ... .. ... .. ... ... .. See curve page 80

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

At ambient temperatures up to 25°C . ... ......... ... ... 25 max mw
At ambient temperatures above 25°C ...................... See curve page 80
Ambient-Temperature Range: .
Operating and storage ........ ... .. .. .. . ... . . i iiiieiiiieanas —55 to 85 °C
Lead Temperature (for 10 seconds maximum) ................. . 235 max C
CHARACTERISTICS
Base-to~-Emitter Voltage (with collector ma = —6 and
base ma = —0.2) ... ... —0.4 max volt
Collector-to-. Emltter Saturation Voltage (with collector ma
and base ma = —0.2) ..... ... ... .. ... ... ... .. —0.2 max volt

Collector-Cutoff Current (w1th collector-to-base volts
and emitter current = 0) ... ... e, —4.2 max ra
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In Common-Emitter Circuit

Forward Current-Transfer Ratio:

249

With_collector-to-emitter volts.—= —1, collector current = 0,
and base ma = —0.2 .« 30to 400
With collector-to-e emltter volts
and base current = 0 ... ... .. i .. 30 min
TRANSISTOR
8 Germanium p-n-p type used in
high-speed switching applications in
£ ¢ data-processing equipment. JEDEC
No. TO-5 package; outline 8, Out- 2N]854
lines Section. This type is identical
with type 2N1853 except for the
following:
CHARACTERISTICS
Base-to-Emitter Voltage (with collector ma = —20
and base ma = —0.5) ..., ... ........ . —0.8 max volt
Collector-to-Emitter Saturation Voltage
With collector ma = —20 and base ma = —0.66 ............... . —0.25 max volt
With collector ma = —20 and base ma = —0.5 ................ . —0.3 max volt
In Common-Base Circuit
Output Capacitance (with collector-to-base volts = —10,
emitter current = 0, and frequency — 140 kilocycles) ..... 12 max i
In Common-Emitter Circuit
Forward Current-Transfer Ratio:
With collector-to-emitter voltage = —0.5 and collector
ma == —20 .. e e 40 min
With collector-to-emitter voltage = —0.75 and collector
ma = —100 ... ... e 25 min
With collector-to-emitter voltage — —1 and collector ma = —50 400 max
Gain-Bandwidth Product (with collector-to-emitter volts = —1 .
and collector ma = —10) ....... ... .. it 40 min Mc

POWER TRANSISTOR

Silicon n-p-n type used in a wide
variety of small-signal and medium-

features high collector-to-emitter
sustaining voltage, low leakage char-

power switching applications in in-
dustrial and military equipment. It 2N]893

acteristics, high switching speeds, and a high dc forward current-transfer ratio.
This type can be replaced by the 2N2405 in most applications. JEDEC No, TO-5

package; outline 6, Outlines Section.

MAXIMUM RATINGS

Collector~to-Base Voltage (with emitter open) .............. e 120 max
Collector-to-Emitter Voltage (with external base-to- emxtter

resistance = 10 ohms or less) ................ . 100 max
Collector-to-Emitter Voltage (with base open) . 80 max
Emitter-to-Base Voltage (with collector open) . 7 max

Collector Current
Transistor Dissipation:

volts

volts
volts
volts

0.5 max ampere

At case tem%eratures up to 25°C . .. .. 3max watts

At ambient temperatures up to 25°C ... ... . ... .. .. .0, 0.8 max watt

At case or ambient temperatures above 25°C ................ See curve page 80
Temperature Range:

Operating (Junction) ....... ... ... .. i iiiiiiiiiiianan. v.... —b5 10200 °C

StOrage .. ... ... I LR T T —65 to 300 °C
Lead Temperature (for 10 seconds maximum) ................ 255 max °c
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CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma = 0.1
and emitter current == 0) . ... ... ... ...
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1
and collector current — 0) .. .. ... . ....... ... it
Collector-to-Emitter Saturation Voltage:
With base ma = 15 and collector ma = 150 ....
With base ma = 5 and collector ma = 50 .
Base-to-Emitter Saturation Voltage:
With base ma = 15 and collector ma = 150 .
With base ma — 5 and collector ma = 50 ...
Collector-to-Emitter Sustaining Voltage:
With base current = 0 and pulsed collector ma — 30* ......
With external base-to-emitter resistance = 10 ohms and
pulsed collector ma = 100% ........... ... ... . ........... .
Collector-Cutoff Current:
With case temperature = 25°C, collector-{o-base volts = 90,
and emitter current = 0 ... ... ... ... .o ., .
With case temperature — 150°C collector-to-base volts = 90,
and emitter current = 0 ... ... ... ... oLl
Emitter-Cutoff Current (thh emitter-to-base volts = 5 and
collector current = 0) ... ittt
Thermal Resistance;
JUNCtion-t0-Case  .........cciiieiiiiiiiiii e, ..

* Pulse duration = 300 gsec, duty factor = 0.018

TYPICAL COLLECTOR CHARACTERISTICS

120 min
T min

5 max
1.2 max

1.3 max
0.9 max

80 min

100 min

0.01 max
15 max

0.01 max

volts
volts

volts
volts

volts
volt

volts
volts

ua
pa
na

58.3 max °C/watt
219 max °C/watt

TYPE 2NI893
COMMON—EMITTER CIRCUIT, BASE INPUT,
|- AMBIENT TEMPERATURE 25°C
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BASE_MICROAMPERES = 0 |
0 10 20 30 40 50 60 70 80 90 00
GOLLECTOR-TO-EMITTER VOLTS §2CM-11853T
TYPICAL TRANSFER CHARACTERISTICS
TYPE ZNIB93 1
COMMON-EMITTER CIRCUIT, BASE IN PUT.
(| AMBIENT TEMPERATUREG, |
@ 5°‘ﬂ 225° C. 20d
&5 o &o
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In Common-Base Circuit
Input Resistance at 1 kilocycle:

With collector-to-base vo = 5 and collector ma =1 ...... 20 to 30 ohms

With collector-to-base volts = 10 and collector ma = 5..... 4to8 ohms
Emitter-to-Base Capacitance (with emitter-to-base volts = 0.5

and collector current =— 0) .. ... . . ... . ... ... 85 max pf
Collector-to-Base Capacitance (with collector-to-base volts =

10 and emitter current = 0) .. ........ . ... . ... ... . .. ..... . 15 max pf

Output Conductance at 1 kilocycle:

With collector-to-base volts = 5 and collector ma =1 ...... 0.5max umho
With collector-to-base volts = 10 and collector ma = § ...... 0.5max umho
Small-Signal Open-Circuit Reverse Voltage-Transfer Ratio at

1 kilocycle:
With collector-to-base volts = 5 and collector ma = 1 ...... 1.25 x 104
With collector-to-base volts = 10 and collector ma = 5 ..... 1.5 %10+

In Common-Emitter Circuit

DC Forward Current Transfer Ratio:
With col*lector-to—emitter volts = 10 and pulsed collector ma

= 150 40 to 120
With collector-to-emitter volts = 10 and collector ma = 10 .. 35 min
With collector-to-emitter volts = 10 and collector ma = 0.1 .. 20 min
With collector-to-emitter volts = 10, collector ma = 10, and .

case temperature — —55°C ... ... ... ... ... ... ool 20 min

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

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

and frequency = 1 kiloeyecle ...... . ... ... ............. . 45 min
With collector-to-emitter volts = 10, and collector ma = 50, )

and frequency = 20 McC ......... .ottt . 2.5 min
Pulse dQuration —= 300 usec, duty factor = 0.018

POWER TRANSISTOR
c Germanium p-n-p type used in
a wide variety of switching and am-
plifier applications. It is used as a 2N]905
k high-power high-speed switch in
e@ s dc-to-dc converters, inverters, and

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

Collector-to-Base Voltage (with emitter open) ................ .o —60 max volts
Collector~-to-Emitter Voltage (with base open) ................. —40 max volts
TYPICAL COLLECTOR CHARACTERISTICS
11177 1T 1717 ‘ J
TYPE 2NI190S I
COMMON-EMITTER CIRCUIT, BASE INPUT, [
MOUNTING -FLANGE TEMPERATURE=25°C \
o i
w
[-4
g
S ‘
T e |
S =307
8 ﬁ:‘:.’— _25
3 -3 =
<] [;] -20
© N
-2 -5
i | -10
= = 1 BASE MILLIAMPERES =—5
| T
T 1 |
(<] -5 -0 -15 -20 -25 ~30 ~35 -40

COLLECTOR~TC -EMITTER VOLTS 92CM~10999TI
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TYPICAL TRANSFER CHARACTERISTIC TYPICAL TRANSFER CHARACTERISTIC
T T 1 T T T T 1
TYPE 2NI905 TYPIE 2NI|905I l l [
COMMON-EMITTER CIRCUIT, BASE INPUT. — COMMON-EMITTER CIRCUIT, BASE INPUT
® [MOUNTING—FLANGE TEMPERATURE = 25°C o ~SI~ MOUNTING-FLANGE TEMPERATURE =25°C
& _g5|.COLLECTOR-TO-EMITTER VOLTS=-2 _| ¥ COLLECTOR-TO-EMITTER VOLTS=—2
w &l
a a -4
L - H =
x
S_3 / &-3 4
5 { b
2 / B )
-2 / 4-2
8-4 /’ S . /
[ 0.2 04 0.6 0.8
BASE-TO-EMITTER VOLTS (4] -0 -20 ~-30 -40 -50 -60
92CS~0998T BASE MILLIAMPERES
92C5~ 109937
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —10
and emitter curtent = 0) ....... ... . . e —60 min volts
Collector-to-Emitter Breakdowm Voltage (with collector .
ma = —100 and base current = 0) ...... ... ... . .. L —40 min volts
Base-to-Emitter Voltage (with collector-to-emitter volts = —2
and collector ma = —1000) ........................'i0us —0.38 volt
Collector-to-Emitter Saturation Voltage (with collector
ma = —1000 and base ma = —50) ............000n.. vesrseoooe -~03 voit
fn Common-Emitter Circuit
DC Forward Current-Transfer Ratio (wtth collector-to-emitter
volts — —2 and collector ma — —1000) ....................... 50
DC Forward Conductance (thh collector-to-emitter volts = —2
and collector ma = —1000) ................ ceveenna treeecosna 4 mhos

POWER TRANSISTOR

Germanium p-n-p type used in
a wide variety of switching and am-
2N-|906 plifier applications. It is used as a
high-power high-speed switch in
dc-to-dc converters, inverters, and € B
computers for data-processing equip-

ment; and in ultrasonic oscillators and large-signal wide-band linear amplifiers.
Package is similar to JEDEC No. TO-3; outline 24, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Volta%e (with emitter open
Collector-to-Emitter Voltage (with base open
Emitter-to-Base Voltage (with collector open
Collector Current ...............c.ccovvenenn.
Base Current ...........oiciiieiieennnirenenins
Transistor Dissipation:

—100max  volis
—40 max volis
—1 max volt
—10 max amperes
—3 max amperes

For mounting-flange temperatures 0 25°C ... iiiiiiiionne 50 max watts

For mounting-flange temperatures above 25°C ........... eees See curve page 80
‘Temperature Range: .

Ogerating (junction) and storage ............. Cheseaeeeraas . —551t0 100 °C

ad Temperature (for 10 seconds maximum) ............ one 255 max °C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —10

and emitter eurrent = 0) ... .. ... 100 min volts
Collector-to-Emitter Breakdown Voltage (with collector

ma — —100 and base current = 0) ... . ... ... ... ... . ... . 40 min volts
Emitter-to-Base Breakdown Voltage (w1th emitter ma = —§

and collector current = 0) ........cciviiiiiiieiinirieraaiin. .o 1 min volt
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TYPICAL COLLECTOR CHARACTERISTICS
T T T T
| — TYPE 2NIS06
COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING -FLANGE TEMPERATURE=25°C
a
§ P
2 )
% ,——j""—?o
£~ =25
u —
g s =20
© 2 ’—._—— ~15
1 =)
- BASE MILUAMPERES = —
o= C T T [ 1
-5 -0 =I5 -20 -25 =30 -35 —~40
COLLECTOR~TO-EMITTER VOLTS D2CM-10996T]
. TVPICAL TRANSFER CHARACTERISTIC TYPICAL TRANSFER CHARACTERISTIC
S T T T T T T T T T T 1
TYPE 2NI906 TYPE 2NI1906
COMMON-EMITTER COMMON-EMITTER CIRCUIT, BASE INPUT. |
o 3 CIRCUIT, BASE MOUNTING-FLANGE TEMPERATURE =26°C
& INPUT, Q | COLLECTOR-TO-EMITTER VOLTS=-2
¥og w o
% S
MOUNTING—FLANGE
§ -3 7 TEMPERATURE=25C | © -
b COLLECTOR-TO— 5
‘:‘1_2 / EMITTER VOLTSe—2 w
<] a -2
o 8 A
-1 -l /
0 -0.2 -0.4 -06 ~-0.8
¢ -0 <20 -30 -40 -50
BASE-TO-EMITTER VOLTS
BASE MILLIAMPERES $2CS-10994T
92¢5-10992¢
Base-to-Emitter Voltage (with collector-to-emitter volts = —2
and collector ma = —5000) .......................... 0000 . —06 volt
Collector-to Emitter Saf:uratlon Voltage (with collector
—5000 and base —250) ... iiiieiisaes —0.75 volt
Collector—Cutoff Current (w1th collector-to-base volts — —40
and emitter current = 0) ... ... .. .ol ‘e ~150 ua
Collector-Cutoff Saturation Current (with collector-to-base
volts = —05 and emitter current = 0) .................... . —65 pa
Emitter-Cutoff Current (with emitter-to-base volts = —0.5
and collector current = 0) ............cv.uuee Cerdveesiretnas .o -1 ma
Thermal Resistance:
Junction-to-mounting flange ....cccviiiiiiiiiriertrrenerians .e 1.5 max °C/watt
in Common-Emitter Circuit
DC Forward Current-Transfer Ratlo (with collector-to-emitter
volts — —2 and collector ma = —! ) e s 125
Small—Slg‘nal Forward-Current-Transfer-Ratio Cutoff Frequenc¥
(with collector-to-emitter volts = —5 and collector ma = s ke
Gain-Bandwidth Product (with collector-to-emitter volts =
and collector ma = —500) .. 78 Mc
DC Forward Conductance (w1th collector-to-emitter volts
and collector ma = —5000) ..............oiiiiiiienn. 8.3 mhos
TYPICAL OPERATION IN “ON-OFF” POWER- SWITCHING CIRCUIT
DC Collector-Supply Voltage .............covvuveen 5 12.5 125 volts
DC Collector Current ............... teteenen . —1 —25 -5 amperes
-On DC Base Current ...... sesesrerereansiae —_ 025 -0.25 ampere
-Off DC Base Current ..... coeoreriiiirensren — 025 0.25 ampere
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Pulse-Generator Open-Circuit Voltage ............ 2 —_ — volts
Base-Bias Resistor ................ 75 H 5 ohms
*Speed-Up”" Capacitor 0.1 — —_ uf
Load Resistor ......,. 5 5 25 ohms
Generator lmpedance 5 5 5 ohms
Switching Time:
Delay time ......... ... . iiiiiiiiiiieniiniinen 0.1 0.1 0.1 usec
Rise tIme .. ...ttt ittt i 0.1 0.4 09 usec
Storage time ............ciiiiiieiiiiniarcaiannan 1 7 7 usec
Fall time .....c.oviiiiiiiiiiiiiiiireisieisannnss 0.6 1 2 Ksec

POWER TRANSISTOR

Silicon n-p-n type used in a 3
wide variety of high-power switch-
ing and amplifier applications in in-
dustrial and military equipment. It c
is used in power-switching, dec-to-de
converter, inverter, chopper, sole- L8
noid and relay control circuits; in oscillator, regulator, and pulse-amplifier
circuits; and as a class A or class B push-pull audio and servo amplifier. It
features low saturation resistance, high current and power dissipation, high
beta at high current, and excellent high-temperature performance. JEDEC No.
TO-36 package; outline 14, Outlines Section. This type is identical with type
2N2016 except for the following:

MAXIMUM RATINGS

«

2N2015

Collector-to-Base Voltaﬁe (with emitter open) ................ . 100 max volts
Collector-to-Emitter Voltage (with base open) ................ . 30 max volts
CHARACTERISTICS
Collector-to-Emifter Voltage:
ith emitter-to-base volts — —1.5 and collector ma =2 ...... 100 min volts
With base open and collector ma = 200 .., . .. ............... 50 min volts
Collecfor-Cutoff Current (with collector-to-emitter volts = 100
and base-to-emifter volts = —1.5{ e e 2 max ma
Collector-to-Emitter Sustaining Voltage (with collector amperes 3
=02and basecurrent = 0) ........ .. . it . 50 min volts
POWER TRANSISTOR
Silicon n-p-n type used in a “UE
wide variety of high-power switch-
2N2o-| 6 ing and amplifier applications in in-
dustrial and military equipment. It 3
is used in power-switching, dc-ta-dc o
1

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

MAXIMUM RATINGS

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

At case témperatures up to 25°C

Al case témperatures above 25°C
Temperature Range

Qperating (junction) and Storage

130 max volts
65 max volts
10 max volts

10 max amperes
6 maxamperes
—13 maxamperes

150 max  waits
Sece curve nage 80

— 65 to 200 °C
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CHARACTERISTICS
Collector-to-Emitter Voltalge:
With emitter-to-base volts = —1.5 and collector ma = 2 ......
With base open and collector ma = 200 .. .................. ..
Collector-to-Emitter Sustaining Voltage (with collector
ma = 200 and base current = 0) ...... ... ... ... ... ....

Collector-to-Emitter Saturation Voltage (with collector
amperes = 5 and base ampere — 0.5) ..... . ... ... . . ...,
Base-to-Emitter Voltage (w1th collector-to-emitter volis = §
and collector amperes = 5) .........c.. it
Collector-Cutoff Current:

130 min
65 min

65 min

1.25 max

255

volts
volts

volts
volts

2.2max  volts

With collector-to-emitter volts = 30, base-to-emitter
volts = 1.5, and case temperature = 150°C ..... ........ . 2 max ma
Wlth collector-to-emitter volts = 130, “base-to-emitter
olts — —1.5, and case temperature = 25°C .. .. ... ..., 2 max ma
Ermtter Cutoff Current (with emitter-to-base volts = 10 and
collector current = 0) .........eiriiiiiiiirininieiiriiiiins 0.05 max ma
Thermal Resistance:

Junction-to-case ............. PN e trreetieeeretrasaeinen 1.17 max °C/watt
Thermal Time Constant ... i .. iillliiiiliiiiiiiliiliil 30 msec
TYPICAL COLLECTOR CHARACTERISTICS
LY ) T 1 T T

550 | TYPE 2N2016
700 COMMON-EMITTER CIRCUIT, BASE INPUT,.—
600 | CASE TEMPERATURE=25°C
;]
500
1)
& 400
w
6
H BASE MILLIAMPERES=300
g |
o
S 200 L
] 4 -
]
8 /
10C /
2
30 /
_|wo
AR 10,
[} [3) 20 30 40 50 60 70 o
COLLECTOR-TO-EMITTER VOLTS 92CM-11092T8
In Common-Base Circult
Collector-to-Base Capacitance (with collector-to-base volts = 40,
collector pa = 50, and frequency = 1 Mc) ........:.cccnvenns 400 max pf
In Common-Emitter Circuit
DC ¥orward Current-Transfer Ratio:
With collector-to-emitter volts — 4 and collector amperes = 9 B
With collector-to-emitter volts == 4 and _collector amperes = 5 15 to 50
Small-Signal Forward Current-Transfer Ratio (with collector-
to-emitter volts = 4, collector ampere = 1, and frequency
= 1 Kilocyele) . ... . ... e, 12 to 60
Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency
(with collector-to-emitter volts = 4 and collector amperes = 5) 12 min kc
TYPICAL OPERATION IN PULSE-RESPONSE TEST CIRCUIT
DC Collector-SBupply Voltage (Voc) .............cooiiiine.. 24 volts
DC Base-Supply Voltage (VBB) ....ciivireiiiiiinenenneeennnns —6 volts
On DC Collector Current (Tc) ........cvevnversiaorrennnenansoas 10 amperes
Turn-On DC Base Current (Is1) ....... 2 amperes
Base-Circuit Resistance (Rsi) or Rez) 10 ohms
Collector-Circuit Resistance (Rc) .........ciiivreireacaonnaas . 2 ohrms
Switching Time:
On time (Delay time ta plus rise time tr) .................... 4 usec
Off time (Storage time te plus fall time te) .................. 7 usec
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TYPICAL BASE CHAR ACTERISTICS

TYPE 2N2( 2016

COMMON = EMIT-TER CIRCUIT, BASE INPUT.
[~ COLLECTOR-TO-EMITTER VOLTS =4
CURVE | CASE TEMPERATURE —°C

«—TI¢

o
o
o

—0

(]
E
§ | === -y
—_— 7
3 750 / g RC§
= 7
= 4
& 500 Vi
S 7
250 v
=2 0
<] 05 | 15 2 25 3
—T0- t AV
BASE-TO-EMITIER vougzcs-nosar 92CS5-11i25RI
TRANSISTOR
Silicon n-p-n type used in a 8
wide variety of small-signal and
2N2-|02 medium-power applications in in-
dustrial and military equipment. It
can be used in rf service as an am- & ¢

plifier, mixer, oscillator, and con-

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

age; outline 6, Outlines Section.
MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) .......... 120 max volts
Collector-to-Emitter Voltage:
With external base-to-emitter resistance = 10 ohms or less ... 80 max volts
With base open ....... .. ... ... ... .. ... ... . 65 max volts
Emitter-to-Base Voltage (with collector open) ... . 7 max volts
Collector Current ... ... . ... .. ittt 1 max ampere
Transistor Dissipation:
At case temperatures up t0 25°C .. .. ... .. i Smax watts
At ambient temperatures up to 25°C ... ... ... .. ... ... ... 1 max watt
At case or ambient temperatures above 25°C ................. See curve page 80
Temperature Range:
Operating (Gunetion) ........ ..ot —65 to 200 °C
S OrRge ... i —65 to 300 °C
Lead Temperature (for 10 seconds maximum) .................. 300 max °C
TYPICAL COLLECTOR CHARACTERISTICS TYPICAL TRANSFER CHARACTERISTICS
TYPE 2N2102 TYPE 2N2102
“ COMMON~EMITTER CIRCUIT, BASE INPUT, AM%VEOJ‘;%M';;ERACIRCUIT BASE INPUT.
101-A =25° —] ER
{10 AMBIENT T'EMPERATURE 25°C w599 M FURE < 25 1 590
w ul 14
ie 1 & 400 S o
21y s
= 7 S
x6 = o) 300 éf
£ | = g,
4 o
@ [ — E 200 §' /
3 I 2 & )
8 2= 3 100 <
BASE MICROAMPERES = 0 ©
[} 20 40 60 80 100
COLLECTOR-TO-EMITTER VOLTS 0'5 ;’A;E_?:_EM:T'TER'\?MSS L
92S-1U75

92Cs-HesT
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CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma = 6.1

and emitter current = 0) ... ... ... L 120 min
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 .
and collector current = 0) ... ... ... .. ... .. ... ... 7 min
Collector-to-Emitter Reach-Through Voltage (with emitter-to- 3
base volts = 1.5 and collector ma = 0.1) ....................0n 120 min
Collector-to-Emitter Sustaining Voltage:
With external base-to-emitter resistance = 10 ohms or less 3
and collector ma = 100 .. ......... ... . ... .. i iiiiienes 80 min
With collector ma = 100 and base current = 0 ... ... 65 min
Base-to-Emitter Saturatlon Voltage (with collector ma
and base Ma = I5) ...... . ... ... 1.1 max
Collector-to-Emitter Saturation Voltage (with collector ma 150
and base Ma = 15) ... ...t i 0.5 max
Collector-Cutoff Current (with coliector-to-base volfs = 60
and emitter current = 0) ... .. ... ... ... .. ... e 0.002 max
Emitter-Cutoff Current (Wlth emitter-to-base volts = 5
and collector eurrent = 0) ... ...ttt 0.002 max
Thermal Resistance:
JUNCHION-10=CASE . ... tittttt ittt iiiietiieiererrerersaaarnaes . 35 max
Junction-to=ambient .......cciiiiiiiiiiiiii i i ves 175 max
In Common-Base Circuit
Input Resistance at 1 kilocycle:
With collector-to-base volts = 5 and collector ma =1 ...... 24 t0 34
With collector-to-base volts = 10 and collector ma = 5 ...... 4t0 8
Input Capacitance (with emitter-to-base volts = 0.5 and
collector current = 0) ... ... i 80 max
Output Capacitance (w1th collector-to-base volts = 10 and
emitter current = 0) ....... ... ... il 15 max
Output Conductance at 1 kilocycle:
With collector-to-base volts = 5 and collector ma = 1 ...... 0.1t00.5
With collector-to-base volts = 10 and collector ma = 5 ...... 0.1tol
Small Signal Open-Circuit Reverse Voltage-Transfer Ratio at
1 kilocyele:
With collector-to-base volts = 5 and collector ma =1 ...... 0.0003 max
With collector-to-base volts = 10 and collector ma = 5 ..... 0.0003 max
TYPICAL COLLECTOR CHARACTERISTICS
T T I [ l
TYPE 2N2102
COMMON~EMITTER CIRCUIT, BASE INPUT,
[ AMBIENT TEMPERATURE= 25
4]
1]
= &l &l \2 )]
< 500 qﬂ?——\ / =
= 8
2 / T 3
=400 7 —
« 4
| =
8 | —
© 300 =
5
3 // 2
S200 i —
100
BASE MILLIAMPERES =0
0 2 4 1 8 10 i2
COLLECTOR—TO—EMITTER VOLTS 92CM-IITET
In Common-Emitter Circuit
DC-Pulse Forward Current-Transfer Ratio:*
With collector-to-emitter volts — 10 and collector ma = 150 40 to 120
With collector-to-emitter volis = 10 and collector ma = 500 .. 25 min
With collector-to-emitter volts — 10 and collector ma = 1000 10 min
DC Forward Current-Transfer Ratio:
With collector-to-emitter volts = 10 and collector ma = 0.01 .. 10 min
With collector-to-emitter volts — 10 and collector ma = 0.1 . 20 min
With collector-to-emitter volis — 10 and collector ma = 10 35 min
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volts
volts
volts
volts
volts
volts
volt
ua
pa

°C/watt
°C/watt

ohms
ohms

pf
pf

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

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

frequency = 1 kilocyele .. ... ... e 35 to 150
With collector-to- emltter volts = 10, collector ma = 50, and

frequency = 20 MC .. ... ... ... 3 min

Noxse Figure (w1th collector-to emitter volts = 10, collector ma

= 0.3, generator resistance = 1000 ohms, circuit bandwidth = 15

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

* Pulse duration = 300 usec, duty factor — 0.018.
1 See Total-Switching-Time Measurement Circuit below.

~50 V +20V

Ci1=10.01 pf

Ri, R¢ = 100 ohms

Rs = 1000 ohms

Rs = 4700 ohms

Rs = 40 ohms

Rs = 1000 ohms, 5 watts

ii- v )
=20 V 92CS-11186R1

POWER TRANSISTOR

Germanium p-n-p type used in

high-fidelity amplifiers and other af e
2N2] 47 amplifiers where wide frequency 0’

range and low distortion are re- k

quired. It is intended primarily for O) (Ve

class B amplifier service. JEDEC No.
TO-3 package; outline 5, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage .........cceiieeeiiennnneernnneeannn .. —75 max volts
Collector-to-Emitter Voltage .................ccvvviinivannn. ceree —50 max volts
Emijtter-to-Base Voltage —1.5 max volts
Collector Current . .............oiivnvunnerrnenerereranennenonas —>5 max amperes
Base Current ................ccciiiiiiiiinnn. —1 max ampere
Emitter Current ...............c.ciiiiiiiiiiiiiaiiiien . . 5 max amperes
Transistor Dissipation:

At mounting-flange temperatures up to 81°C ............ 12.5 max

At mounting-flange temperatures above 81°C ......... eerans Derate 0.66 watt/°C
Temperature Range:

geratmg (junction) and Storage ..................c0iiien, —65 to 100 °C

Lead Temperature (for 10 seconds maximum) ................ 255 max °C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —10 .

and emitter current = 0) ...... . ... ... ..o ~—175 min volts
Collector-to-Emitter Breakdown Voltage (with collector ma =

—100 and base current = 0) ... ... ... e —50 min volts

Base-to-Emitter Voltage (with collector-to-emitter volts =

and collector ma = —50 —0.24 volt
Collector-Cutoff Current (with collector-to-
and emitter current = 0) —1 max ma
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Collector-Cutoff Saturation Current (with colector-to-base volt

= —0.5 and emitter current = 0) ................. ... ......
Emitter-Cutoff Current (with emitter-to-base volts = —1.5 and

collector current = 0) ...........cc0iiereriinenn, [ Taaae
‘Thermal Resistance:

Junction-to-case .....c.iiiiiiiiiiiiiiiiiiiiiiiiiiaae,

In Common-Emitter Circuit
DC Forward Current-Transfer Ratio (with collector-to-emitter

259
=70 max ra
—2.5 max ma

1.5 max °C/watt

volts = —1 and collector ma = —1000) ..... e 150
Gain-Bandwidth Product (with collector-to-emitter volts = —5
and collector ma = —500) .....ccinnverirnnonnanns 4 Mc
TYPICAL COLLECTOR CHARACTERISTICS
T T | S— T L
TYPE 2N2147
COMMON~EMITTER CIRCUIT, BASE INPUT,
- MOUNTING -FLANGE TEMPERATURE = 25° C
©
w
[
1&[ 5
= ;”?/ -25\
<t
@ -4 A —\“ o
e -203 BOUNDARY OF
o N RECOMMENDED OPERATING
Y -3 ~ jN— REGION
3
S
-2 —1ON
<.
~
-1 BASE MILLIAMPERES=-5[™ = 1
] -5 -0 -5 -20 -25 -30 -35 -40 -45 -50
COLLECTOR-TO-EMITTER VOLTS 92CM-1331T2
TYPICAL TRANSFER CHARACTERISTIC TYPICAL BASE CHARACTERISTIC
TYPE 2N2147 TYPE 2N2147
COMMON—EMITTER CIRCUIT, BASE INPUT. COMMON—EMITTER CIRCUIT, BASE INPUT.
~6{ MOUNTING ~FLANGE TEMPERATURE =25° C 60| MOUNTING—FLANGE TEMPERATURE =25° C
@ COLLECTOR~TO—~EMITTER VOLTS=—2 o COLLECTOR—=TO-EMITTER VOLTS=-2
@ -5 & ~50]
W w
§ / B
<-4 / F-40
s =i
E-3 5-30 /
E / u
0
a2 « ~20
o - a
) /J -0 |
4] —200  —400 ~600 —800 o ~0.2 -0.4 —0.6 —0.8
BASE—-TO-EMITTER MILLIVOLTS BASE-TO-EMITTER VOLTS
92¢S-11324T 92c8-1327T,

TYPICAL OPERATION IN SINGLE-ENDED PUSH-PULL AMPLIFIER CIRCUIT

DC Collector Supply Voltage ..............vvtriiiiniarenenas .
Zero-Signal DC Collector Current ..........

Zero-Signal Base-Bias Voltage .........
Peak Collector Current ..... ... ... ......ccciiinuienen,
Maximum-Signal DC Collector Current
Input Impedance of Stage (8e3: base) .............. P
Load Impedance (Speaker Voice Coil) ..evvivvvnreinrroncnanes

22 volts
—0.05 ampere
—0.24 volt

—3.5 amperes
—1.1 amperes
K3 ohms

4 ohms
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Power Galll ... .. ... i it arieans 33 db
Maximum-Signal Power Output .................cuio.uii.oas 25 watts
Total Harmonic Distortion at Maximum Signal Power Output .. 5 per cent
Maximum Collector Dissipation (per transistor) under worst-cas
conditions_........................ . 12.5 watts

EIA Music Power Output Rating ............c.ciicieiinennnens 45 watts

Vee

vee
+0

TQ
DRIVER
STAGE

R3

|
2

13 A
e |

Rg Re

Wng — 22 volis
Ri, Rs = 330 ohms, 2 watts
Re, Re = 3.9 ohms, 0.5 watt 92C$5-11332R2
5, Re — 0.27 ohm, 0.5 watt
Voice coil
impedance = 4 ohms

POWER TRANSISTOR

Germanium p-n-p type used in
high-fidelity amplifiers and other af ¢

2N2'I 48 amplifiers where wide frequency
range and low distortion are re-
quired. It is intended primarily for E 5
use as a class A power amplifier
in driver stages of high-power, high-quality af amplifiers, and in the output
stages of moderate-power amplifiers. It can also be used in class B power-
amplifier circuit. JEDEC No. TO-3 package; outline 5, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage .. Cetareserieeseiaenoteaen —60 max volts
Collector-to-Emitter Voltage . —40 max volts
Emitter-to-Base Voltage ... —1.5 max volts
Collector Current .........

—5 max amperes

Base Current ... ..., il it ia e, —1 max ampere
Emitter Current ............ieiiiiiiiiiiiaieiiiaiieiiirsserrees 5 max amperes
Transistor Dissipation:

At mounting-flange temperatures up to 81°C .............. . 125 max watts

At mounting-flange temperatures above 81°C ................ Derate 0.66 watt/°C
Temperature Range:

Operating (junction) and Storage ....... ... ... cccvveeninvnnns —65 to 100 °C

Lead Temperature (for 10 seconds maximum) ........ceevureen 255 max °C
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CHARACTERISTICS

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

and emitter current = 0) ..... ... . ... ... o —60 min volts
Collector-to-Emitter Breakdown Voltage (with collector ma = 5

—100 and base current = 0) ... .. .. ... ... oL -—40 min volts
Base-to-Emitter Voltage (thh collector-to-emitter volts = —10

and collector ma = —50) ........... .. . ... ... .., —0.26 volt
Colliector-Cutoff Current (with collector-to-base volis — —40 and

emitter current = 0) ... . ... L —1 max ma
Collector-Cutoﬁ Saturation Current (with collector-to-base volt

.5 and emitter current = 0) ... ... ... ... .. L. —100 max ma

Emltter Cutoff Current (with emitter-to-base volts = —1.5 and

collector current = 0) ... .. ... .. e —10 max ma
Thermal Resistance: ’

Junction-to-case ......... .0l i i e ereraves 1.5 max °C/watt

In Common-Emitter Circuit

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

volts = —1 and collector ma = —1000) ...................... 100
Gain-Bandwidth Product (with “collector-to-emitter volts = —5
and collector ma = —500) ........... .. ..., 3 Mc

TYPICAL COLLECTOR CHARACTERISTICS

T

TYP 2N2I48
| COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING—FLANGE TEMPERATURE »25° C

(23
W
oo
d
a
=
X
& -5 40—
o | oA — A
L/ B
-4 7308 BOUNDARY OF
r P RECOMMENDED OPERATING
8 3|44 —25%, REGION
200> |
-2 15
- [ [0~
BASE MILLIAMPERES=-86] [~ — L. _|
4] -3 -0 -I5 -20 25 30 ~35 -40
COLLECTOR-TO-EMITTER VOLTS 92CM-10999T3

TYPICAL BASE CHARACTERISTIC

TYPE 2N2148

COMMON-EMITTER CIRCUIT, BASE INPUT.
MOUNTING—FLANGE TEMPERATURE =25°
COLLECTOR~TO-EMITTER VOLTS=-2

/
-3 _/
: /
A
L

=02 -0.4 —0.6 =
BASE-TO-EMITTER VOLTS
920513297

BASE MILLIAMPERES

TYPICAL OPERATION IN SINGLE-ENDED PUSH-PULL AMPLIFIER CIRCUIT

DC Collector Supply Voltage .........cviiveinrieiercrnannnnnns 16.5 volts
Zero-Signal DC Collector Current .................ccoiiiinn., . —0.05 ampere
Zero-Signal Base-Bias Voltage .................0uvunnen Ceeeeens —0.26 volt
Peak Collector Current . ... . .. . .. . ... ciiiiiivreerraas [P . —2.7 amperes

Maximum-Signal DC Collector Current .......ceviviiviiriienieses -—0.85 ampere
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Ry

g 3
Vi
Rs vce

. :
i

TO
DRIVER
STAGE

Rz

—0

R4 Re
Vee = 16.5 volts
Ri, Rs = 270 ohms, 2 watts
Rz, R« = 3 9 ohms, 0.5 watt 92CS-1i1332R2
Rs, Re = 0.39 ohm, 0.5 watt
Voice coil

impedance = 4 ohms

Input Impedance of Stage (per base) 65
Load Impedance (Speaker Voice Coil) 4
Power Gain ............ ... ... ... ... 31
Maximum-Signal Power Output ...............ooiviniininnriennns 15
Total Harmonic Distortion at Maximum Slﬁnal Power Output . S
Maximum Collector Dissipation (per transistor) under worst-case
conditions_........... ... . ... . oo 7.5
EIA Music Power Output Rating ... 25

TRANSISTOR

Silicon n-p-n type used in very-
high-speed switching applications in
2N2205 equipments which require high re-
liability and high packaging densi-
ties. JEDEC No. TO-18 package; E
outline 12, Outlines Section. This

ohms
ohms

db

watts
per cent

watts
watts

G

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

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

collector current — 0) .......oiniiieriinnniasseorianrennass .ee 100 max

TRANSISTOR

Silicon n-p-n type used in very-
high-speed switching applications in
2N2206 equipments which require high re-
liability and high packaging densi-
ties. JEDEC No. TO-46 package; E
outline 18, Outlines Section.

ua



Technical Data

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ............. .. 25 max
Collector-to-Emitter Voltage (with external base-to-emifter

resistance = 1000 ohms and load resistance — 100 ohms) .... 20 max
Emitter-to-Base Voltage (with collector open) ................ 3 max
Collector Current ... ... ... ... ... .. ... . i i iiiiinnernnnarans . 0.2 max
Transistor Dissipation:

At case temperatures up t0 25°C ...........c.0iiiiiiiiiiaenas 1 max

At ambient temperatures up to 25°C ............, 0.3 max

At case or ambient temperatures above 25°C See curve
Temperature Range:

Operation (JUnCtion) ........... ittt iireinnreriocananas —65 to 175

Storage —65 to 300
Lead Temperature (for 10 seconds maximum) 235 max
CHARACTERISTICS
Base-to-Emitter Saturation Voltage (with collector ma = 10

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

With collector ma = 10 and base ma =1 .................... 0.22 max

With collector ma = 50 and base ma =5 .................... 0.35 max
Collector-Cutoff Current {(with collector-to-base voits = 15

and emitter current = 0) ...... ... it i . 0.025 max

In Common-Base Circuit

Collector-to-Base Capacitance (with collector-to-base volts = 10,

emitter current — 0, and frequency = 140 kilocycles) ........ 6 max

In Common-Emitter Circuit

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

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

to-emitter volts = 10, collector ma = 10, and frequency

T T () . 2min

TRANSISTOR

8 Silicon n-p-n type used in a
wide variety of small-signal and
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volts
volts
volts
ampere
watt
watt
page 80
°C

°C

°C

volt

volt
volt

Ha

pf

medium-power applications in in-
dustrial and military equipment. It 2N2270

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

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

characteristics, refer to type 2N2102.
MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ................ 60 max
Collector-to-Emitter Voltage:

With external base-to-emitter resistance — 10 ohms or less ... 60 max

With Base Open .. ........ it i i it iiaerainann . 45 max
Emitter-to-Base Voltage (with collector open) . 7 max
Collector Current ............. .t iiiiiiiiiiiiiaiaiiererrsianas . 1 max
Transistor Dissipation:

At case temperatures up to 25°C ... ... .. ... . iiiiiiiaii.. 5 max

At ambient temperatures up to 25°C ... ... ... ... ... .. ..., 1 max

At case or ambient temperatures above 25°C ................ . See curve
Temperature Range:

geratmg (junction) and storage ............ ... ... 000l —65 to 200

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

CHARACTERISTICS

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

and emitter current = Q) .. ... ..o ., 60 min
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1

and collector current = 0) .............. e, . 7 min

volts
volts
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Collector-to-Emitter Sustaining Voltage:
With external base-to-emitter resistance = 10 ohms or less and
pulse collector ma = 100* ... ... ... .. ..... .. ... ... ........
With pulse collector ma = 100* and base current = 0 .. ,.. . ..
Base-to-Emitter Saturation Voltage (with collector ma = 150
and base ma = 15) ....... ... ... ...
Collector-to-Emitier Saturation Voltage (with collector ma
=150 and base ma = 15) .. ... ... ...
Collector-Cutoff Current (with collector-to-base volts = 60
and emitter current = 0) ... ... ... ... ... .. ... ...,
Emitter-Cutoff Current (with emitter-to-base volts = 5 and
collector current = 0)
Thermal Resistance:
Junction-to-case

In Common-Base Circuit

Input Capacitance (with emitter-to-base volts = 0.5 and

collector current = 0) ... ... ... ... ... ... ..o o
Output Capacitance (with collector-to-base volis = 10 and
emitter current = 0) ... ... .. e ‘e

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio:
With *collieggor-to—emitter volts = 10 and pulse collector
ma* = 1oU ... . .
With collector-to-emitter volts = 10 and collector ma =1 ....
Smezll-Signal Forward Current-Transfer Ratio:
With collector-to-emitter volts = 10, collector ma = 5, and
frequency =— 1 kilocycle ........ ... . .. ... .. ... ...,
With collector-to-emitter volts = 10, collector ma = 50, and
frequency = 20 McC .. ... ... e

Noise Figure (with collector-to-emitter volts = 10, collector
ma = 0.3, generator resistance = 1000 ohms, circuit bandwidth
= 15 kilocycles, and signal frequency = 1 kilocycle) ........

* Pulse duration = 300 gsec, duty factor = 0.018.

TRANSISTOR

Germanium p-n-p type used for
low-power radio-frequency ampli-

2N2273 fier applications in the vhf range
in industrial and military equipment.
JEDEC No. TQ-18 package; outline

12, Qutlines Section.

MAXIMUM RATINGS

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

At ambijent temperatures up to 25°C ............ . ...,

At ambient temperatures above 25°C ..................c.. ...,
Temperature Range:

Operating (junction) and storage ......... ...................
Lead Temperature (for 10 seconds maximum) .................

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma = 0.1
and emitter current = 0) ... . ... ..., e
Collector-to-Emitter Breakdown Voltage (with collector ma = 0.1
and base current = 0) ... ... ... .
Emitter-to-Base Breakdown Voltage (with emitter ma == 0.1
and collector current = 0) ........ ... ... e
Collector-Cutoff Current (with collector-to-base volts = —12
and emitter current = 0) ........ .. ... . Lol ‘s

in Common-Base Circuit

Qutput Capacitance (with collector-to-base wvolts = —10,
emitter current = 0, and frequency = 140 kilocycles) ...... .

60 min
45 min

1.2 max
0.9 max
0.1 max
0.1 max

35 max
175 max

80 max

15 max

50 to 200
35 min
30 to 180

3 min

6 max

—25 max
—15 max
—1 max
—100 max

100 max
See curve

—65 to 100

235 max

—25 min
—15 min
—1 min

—10 max

3.5 max

volis
volts

volts
volt
pa
ra

°C/watt
°C/watt

pf
pf

db

volts
volts

ma
mw
page 80

°C
°C

volts
volts
volt

Mma

pf
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In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = —10 and collector ma = —1) ... ...\ . veeeiinnn. s
Small-Signal Forward Current-Transfer Ratio (with collector-to-
emitter volts = —6, collector ma = —1, and frequency = 10 Mc)
Base Spreading Resistance (with collector-to-emitter volts
= —10, collector ma = —1, and fregquency — 250 Mc) ......
High-Frequency Input Impedance (with collector-to-emitter volts
= —9, collector ma = —1, and fre?uency = 250 Mc) ..........
Small-Signal Power Gain (with collector-to-emitter volts = —9,
collector ma = —1, and frequency = 30 Mc) .........cvvunes

POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of switching and am-
plifier applications in industrial
equipment. It is used in power-
switching, de-to-de converter, in-
verter, chopper, and relay-control

20 to 150
20 to 28
250

50 to 250

10 min

265

ohms
ohms
ab

2N2338

circuits; in oscillator, voltage- and current-regulator circuits; and in de and
servo amplifier circuits. JEDEC No. TO-36 package; outline 14, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ........... Cheeea
Collector-to~Emitter Voltage:
With emitter-to-base volts = 1.5 ... ... ... ... iiiiiierrnnnsn

With base Open ... ... .. i i,
Emitter-to-Base Voltage (with collector open) .................
Collector Current ... .... ... iiiiiiieiiraniniineeenrenencnonn
Base Current ...........ciiiiiiienieiintnnasnsnsens Cheinaeeaaes .
Transistor Dissipation:

At case temperatures up to 25°C

At case temperatures above 25°C
Temperature Range:

Operating (junction) and storage

CHARACTERISTICS

Collector-to-Emitter Voltage (with emitter-to-base volts = 1.5
and collector ma = 2)
Collector-to-Emitter Sustaining Voltage (with base open and
collector ma = 200
Base-to-Emitter Voltage (with collector-to-emitter volts = 4
. and collector amperes — 3
Collector-to-Emitter Saturation Voltage:
With collector amperes — 6 and base ampere =1 ,...........
With collector amperes — 3 and base ampere = 0.3 ..........
Collector-Cutoff Current:
With collector-to-emitter volts = 30 and base current — 0
Wxth collector-to-emitter volls = 60 and base-to-emitter volts

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

o]

Emitter-Cutoff Current (with emitter-to-base volts

and collector current — 0) ... ... .cciiiiiii i,
Thermal Time Constant ...........co.iiiiiiiiiiiiiaininen. e
Thermal Resistance:

Junction-to-case ......iiiiiiiiiiiiiiin.. SR

In Common-Base Circuit

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

In Common-Emitter Circuit

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

DWW

60 max

60 max
40 max
6 max

volts

volts
volts
volts

7.5 maxamperes
S maxamperes

150 max
See curve

—65 to 200

60 min
40 min
3 max

3.5 max
1.5 max

5 max
2 max
50 max
0.2 max
3 max

0.1 max
30

1.17 max

600 max

15 to 60
7 min

watts
page 80

ma
ma
ma

ma
msec

°C/watt

pf
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Small-Signal Forward Current-Transfer Ratio (with collector-to-

emitter volts = 4, collector ampere = 0.5, and frequency = 1

Kilocyele) ... e 12to 72
Small-Signal Forward-Current-Transfer-Ratio Cutoff Frequency

(with collector-to-emitter volts = 4 and collector amperes

=5 ....... e e e e i e 15 min ke
Collector-to-Emitter Saturation Resistance (with collector

amperes = 3 and base ampere = 0.3) ........0iiiiirinn. iere 0.5 max ohm

TYPICAL COLLECTOR CHARACTERISTICS
TYPE 2N2338

| COMMON -EMITTER CIRCUIT, BASE INPUT.
CASE TEMPERATURE =25°C

° |
700
600
6 500
400
300

4 200

COLLECTOR AMPERES

BASE MILLIAMPERES =100

2
50 g
30, L
10
]
[} [5) 20 30 40 50 60 70 80
COLLECTOR-TO-EMITTER VOLTS 92CM-11556T)

TYPICAL OPERATION IN PULSE-RESPONSE TEST CIRCUIT BELOW

DC Collector Suppl{ Voltage (Veoe) ........ PR, 24 volts
DC Base Supply Voltage (VBB) .........civiiiiiniinecinneninnns —6 volts
On DC Collector Current (Ig) ......coiviniivievernnnns .. . 10 amperes
Turn-On DC Base Current (Ip1) .............. (SN 2 amperes
Base-Circuit Resistance (Rs1 or RB2) .......ccvvieeennnn 10 ohms
Collector-Circuit Resistance (R¢) .......... hereaeaaaas -2 ohms
Switching Time: X
On time (Delay time ta plus rise time tr) .. ....oovveiiiin, 4 usee
Off time (Storage time ts plus fall time t1) .......ccovvvinnnen 7 - usec
TYPICAL BASE CHARACTERISTICS «TIc o)
T T T T T T
TYPE 2N2338
| COMMON-EMITTER CIRCUIT, BASE INPUT. |
COLLECTOR-TO-EMITTER VOLTS =4
0 CURVE | CASE TEMPERATURE—~°C |
w [ >
£ ool | %
£ 000 — —-— 175 - ch
< 7 2
2 750 /74
= 4
4 500
©
250
P’»(// —O
0 “ 2 3 | AAA
BASE-TO-EMITTER VOLTS. 92CS-11125R!

92C5 115687
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POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of switching and ampli-
fier applications in industrial equip-
ment.pﬁ is used in power-switching, 2N2339
® de-to-de converter, inverter, chop-
¢ B E per, and relay-control circuits; in
oscillator, voltage- and current-regulator circuits; and in de¢ and servo ampli-
fiers circuits. This type has an offset pedestal, stud-mounted arrangement
which provides heat-sink contact. Outline 28, Outlines Section. For curves of
typical collector characteristics and base characteristics, refer to type 2N2338.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) ............. 60 max volts
Collector-to-Emitter Voltage:

With emitter-to-base volts = 1.5 ....... ... ... oot 60 max volts

With base open ... ... . . . . .. i i e i 40 max volis
Emitter-to-Base Voltage (with collector open) ................. 6 max volts
Collector Current .......... ... ittt iiiiirianneaens 2.5 max amperes
Base CUurrent .. ...... ...ttt i it e 1 max ampere
Transistor Dissipation:

At case temperatures up to 25°C ... ... . .. il i 40 max  watts

At case temperatures above 25°C ... ... ... iieieiiiiiiee, See curve page 80
Temperature Range:

Operating (junction) and Storage ............. et —865 to 200 °C
Lead Temperature (for 10 seconds maximum) ................. 255 max °C
CHARACTERISTICS
Collector-to-Emitter Voltage (with emitter-to-base volts = 1.5

and collector ma = 0.75) . ... ... ..., 60 min volts
Collector-to-Emitter Sustaining Voltage (with base open and

collector ma = 100) ..... ... ... ... .. ... 40 min volts
Base-to~-Emitter Voltage (with collector-to-emitter volts = 4 and

collector ampere = 0.3) ....... ... . ... ... . ... .. i, 3 max volts
Collector-to-Emitter Saturation Voltage:

With collector amperes — 1.5 and base ampere = 03 ........ 9 max volts

With collector ampere = 0.3 and base ampere = 0.03 .......... 1.5 max volts
Collector-Cutoff Current:

With collector-to-emitter volts = 30 and base current = 0 . 3 max ma

Wlth collector-to-emitter volts = 60 and base-to-emitter volts

..................................................... 0.75 max ma

With collector to-emitter volts = 30, base-to-emitter volts

= —1.5, and case temperature = 200°C ... ..., 20 max ma
With collector-to-base volts = 30, emitter current = 0, and
case temperature =
L2 0.1 max ma
5 1.5 max ma
Emitter-Cutoff Current (with emitter-to-base volts = 6 and

collector current — 0) ........ .. .. i, 0.05 max ma
Thexmal Time Constant ........... ..t ininns 10 msec
Thermal Resistance:

Junetion-to-case . ... ... i i i e . 7 max °C/watt

Junction-to-ambient ........ ... i i it e 100 max °C/watt

In Common-Base Circuif
Collector-to-Base Capacitance (with collector—to-base volts = 40,

emitter current — 0, and frequency = 0.1 Me) .. ............ 300 max pf
Small-Signal Forward-Current- Transfer-Ratio Cufoff Frequency

(with collector-to-base volts = 28 and collector ma = 5) ..., 1 Mc

In Common-Emitter Circuit
DC Forward Current-Transfer Ratio:

With collector-to-emitter volts = 4 and collector ampere = 0.3 20 to 80

With collector-to-emitter volts = 4 and collector ampere = 1.5 6 min
Small-Signal Forward Current- Transfer Ratio:

With collector-to-emitter volts = 4, collector ampere = 0.1

and frequency = 1 kiloeyele ............ ... .............. 12 to 84

With collector-to-emitter volts = 28, collector ampere =

0.02, and frequency = 0.1 Mc ........... ... coiiiiiiirnuanns 7 min

Collector-to-Emitter Saturation Resistance (with collector
ampere = 0.3 and base ampere = 0.03) ................. Smax ohms



268 RCA Transistor Manual

TYPICAL OPERATION IN POWER-SWITCHING CIRCUIT BELOW

DC Collector Supply Volta%e (VEC) ottt it eienronsisanns 12
DC Base Supply Voltage (VBB) .....veiiiiiiierieeeenanineans —85
Generator Resistance ........ ... ... . iiiiiiiiiiiieiiinnnns 50
On DC Collector Current (JC) .......cvieeriiveririnnrererreans 750
Turn-On DC Base Current (Is1) .......iviiiiiiriieriiiennencena 65
Turn-Off DC Base Current (I82) .......veeivenerranrroanerinnen —35

Switching Time:

Delay time (ta) 0.2
Rise time (fr) .. 1
Storage time (is) 08
Fall time (t1) .. 11

—0O
Ic Vze = 8.5 volis
Veo = 12 volts
R: = 50 ohms, 1 watt
Rs = 220 ohms, 1 watt
—O Rs = 15.9 ohms, 2 watts

O_L _:,'? -_’.||}+—

92C5-10427R2

POWER TRANSISTOR

Silicon n-p-n type used in a wide )
variety of small-signal and medium-
2N2 405 power switching applications in in-
dustrial and military equipment. It
features high collector-to-emitter ¢
sustaining voltage, low leakage char-

volts
volts
ohms

ma

ma
usec
usec

usec
psec

c

acteristics, high switching speeds, and a high dc forward current-transfer ratio.

JEDEC No. TO-5 package; outline 6, Outlines Section. For curve of
transfer characteristics, refer to type 2N1893.
MAXIMUM RATINGS
Collector-to-Base Voltage (with base-to-emitter reverse bias
= 15 volts) ..................... st e eierareae et o 120 max
Collector-to-Base Voltage (with emitter open) ................ 120 max
Collector-to-Emitter Voltage:
With external base-to-emitter resistance — 10 ohmns or less 140 max
With external base-to-emitter resistance = 500 ohms 120 max

Collector-to-Emitter Voltage (with base open) ........ 90 max

Emitter-to-Base Voltage (with collector open) . 7 max
Collector Current N 1 max
Transistor Dissipation:

At case temperatures up to 25°C .. ...... ... i iieiiiiaeeean . 5 max

At ambient temperatures up to 25°C ... .. ...........cu.0. N 1max

At case or ambient temperatures above 25°C ............... N See curve
Temperature Range:

Ogerating (junction) and Storage ... ..........c.ce00iiae . —65 to 200
Lead Temperature (for 10 seconds maximum) .........cc.ocene 255 max
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = 0.1 .

and emitter current = 0) ..........,.. R s 120 min
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1 .

and collector current = 0) ... ... ... ... iiiiiiiieiianns 7 min
Collector-to-Emitter Saturation Voltage:

With base ma = 15 and collector ma = 150 .................0 0.5 max

With base ma = 5 and collector ma = 50 .......vvevvveecrens 0.2 max
Base-to-Emitter Saturation Voltage:

With base ma = 15 and collector ma = 150 ............. 1.1 max

With base ma = 5 and collector ma = 50 ........cce0iieennen 0.9 max

typical

volts
volts

volts
volts
volts
volts
ampere

watts
watt
page 80

°C
°C

volis
volis

volt
volt

volts
volt
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Collector-to-Emitter Sustaining Voltage:
With base current — 0 and pulsed collector ma — 100* ....,,
With base current — 0 and pulsed collector ma = 30* ....... .
With external base-to-emitter resistance = 10 ohms and
pulsed eollector ma = 100* .. ... ... ........ . ............. .o
With external base-to-emitter resistance = 500 ohms and
pulsed collector ma = 100* .................coooiiiiiiiies .
Collector-Cutoff Current: .
With case femperature — 25°C, collector-to-base volts = 90,
and emitter current = 0 .. ... .. ... .. i i i .
With case temperature — 150°C, collector-tfo-base volts = 90,
and emitter current = 0 ... . ... .. .
Emitter-Catoff Current (with emitter-to-base volts = 5 and

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

Junction-io-case .........0.0. T et reeanraees .e

Junction-to-ambient ........... e e etieeieesaean vesosson

* Pulse duration = 300 gsec, duty factor — 0.018

In Common-Base Circuif

Input Resistance at 1 kilocycle:
With collector-to-base volts = 5 and collector ma =1 .....,
With collector-to-base volts == 10 and collector ma — 5 .....
Emitter-top-Base Capacitance (with emitter-to-base volts = 0.5
and collector cuxrent — 0) ... ....... ... ... .. ... iaeiiauai..
Collector-to-Base Capacxtance {with collector-to-base volts = 10
and emitfer current = 0) ........civiiiiiiiiiiiiiiiiiiaee
Output Conductance at 1 kilocycle:
With collector-to-base volts = § and collector ma =1 .....,
With collector-to-base volis = 10 and collector ma = § ....,
Small-Sighal Open-Circuit Reverse Voltage-Transfer Ratio af
1 kilocycle:
With collector-to-base volts — 5 and collector ma = 1 ..... .
‘With collector-to-base volts = 10 and collector ma = § .....

In Common-Emitter Circuif

DC Forward Current-Transfer Ratio:
Wlth scollector -to-emitter volts = 10 and pulsed collector ma
Wxth lcs%uecféiiﬁdiéxﬁxfiéf ‘volts ‘= 10 and ‘pulsed’ coliector ma

Wlth collector-to-emitter volts = 10 and collector ma = 10 ..
W1th collector-to-emitter volts = 10, collector ma = 10, and
se temperature — —55°C ..... ... .. .. . iiieiiiiniinann .
Small Slgnal Forward Current-Transfer Ratio:

With collector-to-emitter volts = 5, collector ma = 5, and
frequency = 1 kilocycle . ............ . .. .. ccoiiiiiiiiainns
With collector-to-emitter volis = 10, collector ma = 50, and
frequency = 20 MC ... e
Noise Figure (w1th collector-to-emitter volts — 10, collector ma

= 0.3 generator resistance — 500 ohms, circuit bandwidth
= 15 kilocycles, and signal frequency = 1 kiloeycle) ......

* Pulse duration = 300 gsec, duty factor = 0.018

90 min
90 min

140 min

120 min

0.01 max
10 max

0.01 max

269

volts
volts

volts
volts

pa
ua
ua

35 max °C/watt
175 max °C/watt

24 to 34
4108

80 max
15 max

0.5 max
0.5 max

3x10+
3x 10+

25 min
60 to 200
35

20 min

50 to 275

6 min

6 max

TYPICAL COLLECTOR CHARACTERISTICS
TYPE 2N2405

COMMON-EMITTER CIRCUIT, BASE INPUT.
| AMBIENT TEMPERATURE #25° G

2
¢
210
b
Esg e
o I
I .l DS
ul |t
84— At \

2 o

5 | ] X
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TRANSISTOR
Silicon n-p-n type used in ultra- 8
high-speed logic-circuit applications
2N2475 in data-processing equipment. Pack-
age is similar to JEDEC No. TO-18;
outline 27, Outlines Section, E ¢
MAXIMUM RATINGS
Collector-to-Base Voltage (with emitter open) ............ teieee 15 max volis
Collector-to-Emitter Voltage (with base open) .................. 6 max  volts
Emitter-to-Base Voltage (with collector open) .............. vene 4 max  volis
Transistor Dissipation:
At case temperatures up to 100°C . ........... 0. ciiieriinenenn 500*max mw
At ambient temperatures up to 25°C ................. e 300 max mw

At ambient temperatures above 25°C See curve page 80

Temperature Range;

Storage ... . —65 to 300 °C
Operating (junction) ............................... .... —65to 200 °C
Lead Temperature (for 10 seconds maximum) 300 max °C

% This rating must be reduced by 5 mw per °C for case temperature above 100°C.

CHARACTERISTICS
Base-to-Emitter Saturatlon Voltage (with collector ma = 20

and baseema == 0.66) ...... ... ... .. ... 0.8t01.0 volt
Collector-to-Emitter Saturation Voltage (with collector ma = 20

and base ma = 0.66) ... ... ... ... . ... ... ... 0.4 max volt
Collector-Cutoff Current (with collector-to base volts = 5

and emitter current = 0) ..........c. .. .o e, .. 0.05 max pa

In Common-Base Circuit

Output Capacltance (with collector-to-base volts — 5, emitter

current = 0, and frequency = 140 kilocycles) ................ 3 max pf
Input Capacltance (wit] emitter-to-base volts = 0. 5, collector
current = 0, and frequency = 140 kllocycles) ............... . 2.5 max pf

In Common-Emitter Circuit

Small-Signal Forward Current-Transfer Ratio (with collector-to- .
emitter volts = 2, collector ma = 20, and frequency = 100 Mc) 6 min

DC Forward Current-Transfer -Ratio: .
With collector-to-emitter volts = 0.3 and collector ma = 1 .. 20 min
With collector-to-emitter volts = 0.5 and collector ma = 50 .. 20 min

With collector-to-emitter volts = 0.4 and collector ma 20 .. 30to150
TRANSISTOR
Silicon n-p-n type used in core- B

driving and line-driving applications
2N2 476 requiring exceptionally fast switch-
ing speeds at high currents. JEDEC
No. TO-5 package; outline 6, Out- E ¢

lines Section. This type is identical
with type 2N2477 except for the following items:

CHARACTERISTICS
Collector-to-Emitter Saturation Voltage:
With collector ma = 150 and base ma = 7.5 ..... teteseetienane 0.4 max volt
With collector ma = 500 and base ma = 50 .................. 0.75 max volt
Base-to-Emitter Voltage (with collector ma = 150
and base ma = 7.5) .....iiiiiiiiiii i RN . 1 max volt

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio
(with collector-to-emitter volts = 0.4 and collector ma = 150) 20 min
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TRANSISTOR

8 Silicon n-p-n type used in core-
driving and line-driving applications
requiring exceptionally fast switch-
ing speeds at high currents. JEDEC

E ¢ No. TO-5 package; outline 6, Out-
lines Section.

MAXIMUM RATINGS

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

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

At ambient temperatures up to 25°C

At case or ambient temperatures above 25°C
Temperature Range:

Operating (Junction) ......... ... ittt iiinnrianennse

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

CHARACTERISTICS

Collector-to-Emitter Saturation Voltage:
With collector ma = 150 and base ma = 3.75 ..... [N .
With collector ma = 500 and base ma = 50 ,............... .
Base-to-Emitter Voltage (with collector ma = 150
and base ma = 3.75) ...
Collector-Cutoff Current (with collector-to-base volts
and emitter current = 0) .........ciiiiiiiiiiieiiiiies Cerene

In Common-Base Circuit

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

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = 0.4 and collector ma = 150) .. ........................

Small-Signal Forward Current-Transfer Ratio (with collector-to-
emitter volts = 10, collector ma = 50, and frequency = 100 Mc)

TRANSISTOR

] Germanium n-p-n type used for
low-power radio-frequency ampli-
fier applications in the vhf range in
industrial and military equipment,

4 ¢ JEDEC No. TO-18 package; outline
12, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Volta%e (with emitter open) .............. N
Collector-to-Emitter Voltage (with base open)
Emitter-to-Base Voltage (with collector open) e
Collector Current ............ . ... ittt
Transistor Dissipation:

At ambient temperatures up to 25°C ....................00.

At ambient temperatures above 25°C ............ ... cciian.
Temperature Range:

Operating (junction) and storage ....................ccccvuun
Lead Temperature (for 10 seconds maximum) ................

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma = 0.1
and emitter current = 0) ... .. ... L.
Collector-to-Emitter Breakdown Voltage (with collector ma = 2
and base short-circuited to emitter)
Emitter-to-Base Breakdown Voltage (w1th emitter ma
and collector current = 0) ......... .. e
Collector-Cutoff Current (with collector-to-base voits 6
and emitter current = 0) ......... . i il .

2n

2N2477

60 max
20 max
5 max

2 max
0.6 max
See curve

—65 to 2060

. —65 to 300

300 max

0.4 max
0.65 max

0.95 max

0.2 max

10 max

40 min

2.5 min

volts
volts
volts
watts
watt
page 80
°C

°C

volt
volt

volt

ra

pf

2N2482

20 max

12 max

3 max

100 max
150 max
See curve

—65 to 100
235 max

20 min
15 min
3 min

5 max

volts
volts
volts
ma

mw
page 80
°C

°C

volts
volts
volts

ra
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In Common-Base Circuit

Output Capacitance (with collector-to-base volts = 6,

emitter current = 0, and frequency = 140 kilocycles) ....... . 4.5 max pf
Collector-to-Base Time Constant (with collector-to-base volts
= 6, collector ma = 2, and frequency = 31.9 Mc) ........... . 0.3 max usec

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = 6 and collector ma = 2) ..................... eeene . 25to0200
mall-Signal Forward Current-Transfer Ratio:
With collector-to-emitter volts = 6, collector ma = 2,
and frequency = 1 kilocycle .. ..................c.... ceeee 1510175
With collector~to-emitter volts = 10, collector ma = 10,
and frequeéncy = 100 McC .............o0ouuii i, 10
With collector-fo-emitter volts — 1.7, collector ma = 85,
and frequency = 100 MC ............ouiiiri i, 3 min
Base Spreading Resistance (with collector-to-emitter volts = 6,

collector ma = 10, and frequency = 250 Mc) .............. . 30 ohms
Noise Figure:
With collector-to-emitter volts = 6, collector ma = 2,
and frequency = 30 Mc .. db
With_collector-to-emitter volts
and frequency = 100 Mc .... db
Small-Signal Power Gain:
With collector-to-emitter volts = 6, collector ma =—
and frequency = 30 Me ..................... 25 db
With_collector-to-emitter volis 6, collector ma
and frequency = 100 Mc ..................... 12 db

With collector-to-emitter volts 2, collector ma

and frequency = 200 MC ...........oouronrorinny . 3 db
Power Output as Class A Amplifier iwith collector-to-emitter
volts = 12, collector ma = 30, signal input = 6.5 mw, and
frequency = 70 MC) .iiieerirrurnarnanecaiiieaarrraneennans . 150 mw

TRANSISTOR

Germanium p-n-p type used in

a wide variety of small-signal and

2N26'| 3 low-power applications in high-~

quality af-amplifier equipment. It

is a low-noise high-gain type in-

tended primarily for use in the input

and low-level stages of equipment having stringent performance requirements

at low idling-current levels (0.3 to 0.7 milliampere), It can also be used in

the input stages of phonograph amplifiers using either ceramic or magnetic

pickups, tape recorders and players, microphone amplifiers, and other similar

applications, It features a high small-signal forward current-transfer ratio,

excellent linearity over the entire range of collector current, high cutoff fre-

quency, low saturation currents, and uniform gain characteristics over the en-

tire audio-frequency spectrum. JEDEC No. TO-1 package; outline 4, Outlines
Section,

MAXIMUM RATINGS

Collector-to-Base Voltage
Collector-to~Emitter Voltage
resistance = 10000 ohms) —25 max volts
Emitter-to-Base Voltage —25 max volts
Collector Current ..... —50 max ma
Emitter Current .................... 50 max ma
Transistor Dissipation

& [

—30 max volts

(with external base

At ambient temperatures up to 55°C . 120 max mw
At ambient_temperatures above 55°C ..........ciiiaiiaiiiis Derate 2.6 mw/°C
Temperature Range: R
Operating (junction) and Storage ............. e, —65 to 100 c
Lead Temperature (for 10 seconds maximum) ................ 255 max C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with emitter-to-base
volts — —2 and collector ma = —0.09) ...................... —30 min volts
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Collector-to-Emitter Breakdown Voltage (with collector ma

= —1 and external base-to-emitter resistance = 10000 ohms) —25 min volts
Emitter-to-Base Breakdown Voltage (with emitter ma — —0.05
and collector current = 0) ... .. ... i i —25 min volts

Collector-Cutfoff Current (w1th collecto:
and emitter current = 0) ......... .. ...
Emitter-Cutoff Current (with emitter-to-base volts

‘e —5 max pa

and collector current = 0) ....... ... . ... ... iiiees e —7.5 max ra
Extrinsic Base-Lead Resistance (measured at 20 Mc with
collector-to-emitter volts = —4.5 and collector ma = —0.5) .. 300 ohms

In Common-Emitter Circuit

Small-Signal Forward Current-Transfer Ratio (with collector-
to-emitter volts = —4, colector ma = —0.5, and frequency

=1 kxlocycle) ........................................... 120 min
Small- -Signal Forward-Current Transfer-Ratio Cutoff Frequency ’
with collector-to-emitter volts = —4.5 and collector ma = —0.5) 10 typ Mc

Noise Figure (with collector-to-emitter volts = —4.5, collector
ma = —0.5, generator resistance — 1000 ohms, circuit band-

width — 1.1 kilocycle, and s1gnal frequency = 1 kilocycle) . 4 max db
Collector-to-Base Feedback Capacitance (with collector-to-
emitter volts = —4.5 and collector ma = —8.5) ............. . 10 pf

Equivalent RMS Noise Input Current for the 20- to 20000-

cps frequency range (w1th collector-to~emitter volts =

—4.5, collector ma = —0.5, and external base-to-emitter
resistance = 50000 ohms) .......... ... i il . 0.001* max na

* At ambient temperatures above 25°C, value may be higher.

TYPICAL COLLECTOR CHARACTERISTICS

[ | gsﬁioznmsﬂﬁmﬁ CIRCUIT '
LR e ,M’ BASE INPU ’
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TYPICAL TRANSFER CHARACTERIS TIC

TYPE 2N26I13
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TRANSISTOR

Germanium p-n-p type used in
a wide variety of small-signal and
2N26'l 4 low-power applications in high-
quality audio-frequency amplifier

equipment. It is intended primarily E ¢

for use in low-to-medium-level

audio-amplifier and driver stages. It features a high small-signal forward
current-transfer ratio, excellent linearity over the entire range of collector
current, high cutoff frequency, low saturation currents, and uniform gain

characteristics over the entire audio-frequency spectrum. JEDEC No. TO-1
package; outline 4, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ............. ... .. cciiiiiriniinines e —40 max volts
Collector-to-Emitter Voltage (with external base-to-emitter

resistance = 10000 OohmS) ......... ...ttt i —35 max volts
Emitter-to-Base Voltage .............ciiiiiiiiiiieiiniiieennnn —25 max volts
Collector Current . .......... .. it —50 max ma
Emitter Current .. ... ... . ittt e 50 max ma

Transistor Dissipation:

t ambient temperatures up to 55°C ....................... . 120 max
At ambient temperatures above 55°C ......... ... ........... . Derate 2.6 mw/ C
At case temperatures up to §5°C with infinite heat sink ...... 300 max
At case temperatures above 55°C with infinite heat sink ...... Derate 6.67 mw/“C
At case temperatures up to 55°C with typical heat sink ...... 225 max mw
At case temperatures above 55°C with typical heat sink ...... Derate 5 mw/°C
Temperature Range:
Operating (junction) and Storage ............... e —65 to 100 °C
Lead Temperature (for 10 seconds maximum) ................ 255 max °C

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with emitter-to-base

volts = —2 and collector ma = —0.05) .................. ... . —40 min volts
Collector-to-Emitter Breakdown Voltage {with collector ma

— —1 and external base-to-emitter resistance = 10000 ohms) .. —35 min volts
Emitter-to-Base Breakdown Voltage (with emitter ma = 5

and collector current — 0) ... .. .... ... . ... ... .. ... . -—25 min volis
Collector-Cutoff Current (with collector-to-base volts = —20

and emitter current — 0) ...... ... ... .. ... ... —5 max ua
Emitter-Cutoff Current (with emitter-to-base volts = —20

and collector current = 0) ... ... ... .. ... ... o . —7.5 max ua
Extrinsic Base-Lead Resistance (measured at 20 Mc with

collector-to-emitter volts = —6 and collector ma = —1) ..... 300 ohms

In Common-Emitter Circuit

Small-Signal Forward Current-Transfer Ratio (with collector-

to-emitter volts = —6, collector ma = —1 and frequency
=1 kllocycle) TP 100 min
Small- Signal Forward-Current Transfer-Ratio Cutoff Frequency
(with collector-to-emitter volts = —6 and collector ma = —1) 10 Mc
Collector-to-Base Feedback Capacitance (with collector-to-
emitter volts = —6 and collector ma — —1) ....... ........... 9 pf

TYPICAL TRANSFER CHARACTERISTIC

TYPE 2N2614
COMMON-EMITTER CIRCUIT, BASE INPUT,
-50 AMBIENT TEMPERATURE = 25° C

COLLECTOR MILLIAMPERES
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TYPICAL COLLECTOR CHARACTERISTICS
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POWER TRANSISTOR

B Silicon n~p-n type used in a wide
variety of large-signal high-power
vhf applications in military and in-
dustrial communications equipment. 2N2631
£ ¢ It is intended primarily for use in
AM, FM, and CW circuits at fre-
quencies up to 150 megacycles. It features high power output and high voltage
ratings. This type is 100-per-cent tested to assure freedom from second break-
down in class A operation at maximum ratings. JEDEC No. TO-39 package;
outline 32, Outlines Section. This type is identical with type 2N2876 except
for the following items:

MAXIMUM RATINGS

Collector Current ..........ciiieeericesnessscsssanassasssssssrsn 1.5 max amperes
Transistor Dissipation:
At case temperatures up to 25°C ... ... . . iiiiiiiiiiiiieen. 8.75 max watts
At case temperatures above 25°C .......civiiiiiarrirentiaans See curve page 80

SAFE OPERATING REGION

TYPE 2N263|
06/ BIAS POINT MUST BE IN REGION “A" TO AVOID
! SECOND BREAKDOWN DURING CLASS A
b OPERATION.
© 05
:
« 04
g
50.3 A
-
202
L34
0.
9 0 20 30 40 50 €0

COLLECTOR~TO~EMITTER VOLTS
92¢8-12039T



276 RCA Transistor Manual

CHARACTERISTICS
Collector-to-Emitter Saturation Voltage (with base ma = 300
and collector amperes = 1.5)

In Common-Emitter Circuit

Unneutralized RF Power Output (with load and generator
impedance = 50 o
Wlth collector-to- emltter volts = 28, collector ma = 375,
and frequency = 50 Mc
With collector-to-emitter volts = 28, collector ma = 275,
and frequency — 150 MC ...oieeronrurrsonmerovaronnnane seoo,

* Input power — 1 watt.

POWER TRANSISTOR

Silicon n-p-n type used in a wide

variety of vhi and uhf applications.

2N2708 It is intended primarily for use in
amplifier, mixer, and oscillator ap-

plications in the frequency range

from 200 to 500 megacycles. It uses

a four-lead package which has the same dimensions as
Outline 31, QOutlines Section,

MAXIMUM RATINGS

Collector-to-Base Voltage ....
Collector-to-Emitter Voltage ....

Emitter-to-Base Voltage ............. .
Collector Current ...... enarereiceenonans
Transistor Dissipation:
At ambient temperatures to 25°C ......... itosesesasicaa
At ambient temperatures above 25°C .......
Temperature Range:
geratmg (junction) and Storage ...............
Temperature (for 10 seconds maximum) ............. vee
CHARACTERISTICS

Collector-to~-Base Breakdown Voltage (with collector pa = 1
and emitter current = 0) ........ .. ... ... i
Collector-to-Emitter Breakdown Voltage (with pulsed collector

ma = 3* and base current = 0) ..... ... ... ... ieeiiiaiaaan .
Emitter-fo-Base Breakdown Voltage (w1th emitter pga = 10
and collector current = 0) .................c.... Ceeseiaaas B

Collector-Cutoff Current:
With ambient temperature = 25°C, collector-to-base volts = 15p
and emitter current =
With ambient temperature
15, and emitter current = 0 ............ ..ol

In Common-Base Circuif

Emitter-to-Base Capacitance** (with emitter-to-base volis

= 0.5, collector current = 0, and frequency — 140 kilocycles) .,
Collector-to-Base Capacitance** (with collector-to-base volis

— 15, emitter current = 0, and frequency — 140 kilocycles)
Collector-to-Base Time Constant*** (with collector-to base volts

= 15, collector ma = 2, and frequency = 31.9 Me) ..........

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
vo. = 2 and collector ma = 2) ................iuirinnnnann
Small- Slgnal Forward Current-Transfer Ratxo {with collector-
to-emifter volts = 15, collector ma = 2, and frequency
= 1 Kkilocyele) .. ... . i e s
Noxse Figure (with collector-to-emitter volts = 15, collector ma
= 2, source resistance — 50 ohms, and frequency = 200
Transconductance (with collector-to emitter volts = 15, collectol‘
ma = 2, and frequency = 200 Mc) ......

1 max volt

7.5*min watts

3* min watts

the TO-18 package.

33max  volts

20 max volts

3 max volts
Limited by power

dissipation
200 max mw
See curve page 80
—85 to 200 °C
230 max °C

35 min volts

20 min volts

3 min volts

0.01 max ua

1 max “a

14 pt

1.5 max pf

15t0 33 psec
30 to 200
30 to 180

8.5 max db

25 mmbho
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Small-Signal Common Emitter Power Gain with collector-to-
emitter volts = 15, collector ma = 2, and frequency = 200 Mc:
Neutralized ... ... ..
Unneutralized ... ... .. . . e
Magnitude of Small-Signal Forward Current-Transfer Ratio
(with collector-to-emitter volts = 15, and collector ma = 2) ..

* Pulse duration = 300 usec or less; duty factor = 0.01 or less.
*%  With lead No. 4 (case) not connected.
*##% T.ead No. 4 (case) grounded.

POWER TRANSISTOR

Silicon n~p-n type used in a wide
variety of uhf applications in indus-
trial and military equipment. It is
used primarily in low-noise ampli-
fier, oscillator, and converter circuits.
When operated in the/ common-

15 to 22
12

7to12

2117

db
db

2N2857

emitter configuration, it is useful up to 500 megacycles; in the common-base
configuration, up to 1200 megacycles, This type features a high gain-bandwidth
product, high converter gain, high power gain as a neutralized amplifier, high
power output as a uhf oscillator, low noise figure, and a low collector-to-base
time constant. It uses a four-lead package which has the same dimensions as
the TO-18 package. (The fourth lead may be used to ground the case in ap-
plications requiring shielding of the device.) Outline 31, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage .....ccocoevervonss
Collector-to-Emitter Voltage ..
Emitter-to-Base Voltage ..............
Collector Current ..........cccciveereenns
Transistor Nissipation:
At ambient temperatures up to 25°C ..............0c0nenn
At ambient temperatures above 25°C .................. .
At case temperatures up to 25°C Ewith heat sink)
At case temperatures above 25°C (with heat sink)
Temperature Range:
Operating (junction) and Storage .....................
Lead Temperature (for 10 seconds maximum) ............... .

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma
= 0.001 and emitter current = 0

Collector-to-Emitter Breakdown Voltage (with collector ma
= 3 and base current = 0)

Emitter-to-Base Breakdown Voltage (with emitter ma
= 0.01 and collector cuxrent = 0) ........ ........ .

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

in Common-Base Circuif

Emitter-to-Base Capacitance* (with emitter-to-base volts = 0.5,
collector current = 0, and frequency = 0.140 Mc
Collector-to-Base Capacitance** (with collector-to-base volts
= 10, emitter current = 0, and frequency = 0.140 Mc) ........
Collector-to-Base Time Constant* (with collector-to-base volts
— 6, collector ma = 2, and frequency — 31.9 Me) ............
Power Output as oscillator (with collector-to-base volts = 10,
emitter ma = 12, and frequency = 500 Mc)

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
volt = 1 and collector ma = 3) ............. ..ot
Small-Signal Forward Current-Transfer Ratio* (with collector-
to-emifter volts = 6, collector ma = 2, frequency = 0.001 Mc)
Noise Figure** (with collector-to-emitter volts = 6, collector
mas\o = 1.5, )frequency == 450 Mec, and source resistance —
(3o o T )

30 max
15 max
2.5 max
20 max

200 max
See curve

—~—65 to 200

230 max

30 min
15 min
2.5 min

0.01 max

1.4

1.8 max
41015

30 min

30 to 150
50 to 220

4.5 max

volts
volts
volts
ma

mw
page 80
mw
page 80

°C
°C

volts
volts
volts

na

pf
pf

psec

db
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Small-Signal Common-Emitter Power Gain (with collector-to-
emitter volts = 6, collector ma = 1.5, and frequency = 450 Mec) 12.5t019 db

* Fourth Lead (case) not connected.
** Lead No. 4 grounded.

POWER TRANSISTOR

Germanium ‘p-n-p type used in

ide variety of af —amplifi ¢
2N2869/ i ‘iavragl%fiiygﬁala Soplications  in
ial, industrial, and milit
2N30T  Couiment, 1t s used i class A and ;

class B af-output-amplifier stages of
automobile radio receivers and mobile communications equipment. It provides
excellent de-to-de and de-to-ac power conversion. This type features high
breakdown voltage, low saturation voltage, high large-signal beta, and a high
dissipation capability. JEDEC No. TO-3 package; outline 5, Outlines Section,

MAXIMUM RATINGS

Collector-to-Base Voltage ........... Ceenneeas TS AN . —60 max volts
Collector-to-Emitter Voltage .. . —50 max volts
Emitter-to-Base Volts .............. .. . —10 max volts

Collector Current .................... ..., . ~—10 max amperes
Emitter Current : . 10 max amperes
Base CUrTent .........ccciitiiineiiiiiiiiineieesrcerattinioanns .e —3 max amperes
Transistor Dissipation:

At mounting-flange temperatures up to 55°C ....... eceraaee 30max  watts

At mounting-flange temperatures above 55°C .............. .. Derate 0.66 watt/°C
Temperature Range:

Operating (junction) and Storage .............c.cciiiiieeaenes -—65 to 100 °C
Lead Temperature (for 10 seconds maximum) .............. . 255 max °C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —5

and emitter current = 0) ... . ... ... . —60 min volts
Collector-to-Emitter Breakdown Voltage (with collector ma 3

= —600 and base current = 0) —350 min volts
Emitter-to-Base Breakdown Voltage It )

and collector current = 0) ........... —10 min volts

Collector-to-Emitter Saturation Voltage (
= —10 and base ampere —

— —0.75 max volt
Base-to-Emitter Voltage (thh collecto

and collector ampere = —1) —0.5 max volt
Collector-Cutoff Current (with collector-to-base volts = —30

and emitter current = 0) ...... ... ... ... .. i —0.5 max ma
Collector-Cutoff Saturation Current (with collector-to-base

volts = —0.5 and emitter current = 0) ................... —0.1 max ma

in Common-Emitter Circuit

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

volts = —2 and collector ampere = —1) 50 to 165
Gain-Bandwidth Product (with collector-to-er
and collector ampere — —1) .......cuiiirrriiniiiinriaairiaian . 450 Ke
TYPICAL TRANSFER CHARACTERISTIC TYPICAL TRANSFER CHARACTERISTIC
TYPE 2N2869/2N30| TYPE 2N2869/2N30!
COMMON—EMITTER CIRCUIT, BASE INPUT. MON—EMITTER CIRCUIT, BASE INPUT.

MOUNTING—FLANGE TEMPERATURE =25° C
COLLECTOR—TO—EMITTER VOLTS=—1.8

1
S

MOUNTING FLANGE ;?MPERATURE =25°C

o o 10| COLLECTOR-—TO-
w ] VOLTS=-15 /
b £ J
2.0 £ v
-
3 /7 « -6 pd
5 T / g /
= ) g _, /
3 27T
o 8
|+ ™
° ASE-TO-ETTER VOLTS ___ o0 © 50 —I100 150 —200 —250 =300
BASE—TQ—-EMI L =50 —I100 -150 —200 —250 —
92CS-924974 BASE MILLIAMPERES
92C3-9230TR
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TYPICAL OPERATION IN CLASS A, AF POWI;Z:R AMPLIFIER CIRCUIT

Mounting-flange temperature of R0°

DC Supply Volfige ............. —14.4 volts
DC Collector-to-Emitter Voltage —12.2 volts
DC Base-to-Emitter Voltage —0.35 volt
Zero-Signal Collector Current —0.9 ampere

Signal Frequency ........ 400 cps

Signal-Source Impedance 10 ohms
Load Impedance . 15 ohms
Power Gain ...... 38 db
Maximum-Signal Power Output .. 5 watts
Circuit Efficiency {(at power output of 5 watts) .............. .. 45 per cent
Maximum Total Harmonic Distortion (at power output of watts) S per cent
Zero-Signal Collector Dissipation .............................. 11 watts

TYPICAL OPERATION IN CLASS B PUSH-PULL
AUDIO POWER-AMPLIFIER CIRCUIT

Mounting-flange temperature of 80°C; values are for two transistors except as noted

DC Supply Voltage ... .. . . .. . i —14.4 volts
Zero-Signal DC Base-to-Emitter Voltage ...................... —0.13 volt
Zero-Signal DC Collector Current (per transistor) ............ —0.05 ampere
Peak Collector current (per transistor) ........................ —2 amperes
Maximum-Signal DC Collector Current (per transistor) ........ —0.64 ampere
SI1gnal FreQuUENCY .. ...t e e, 400 cps
Signal-Source Impedance per base ...............c.iuiriinnnnn 10 ohms
Load Impedance per collector ..........ccoiviiiiieeneinennnens 6 ohms
Power Gaill ... . ... ... i e 30 db
Maximum-Signal Power Output ...... ........ .. ... ... ... ... . 12 watts
Maximum Total Harmonic Distortion (at power output of

12 watls) .. e 5 per cent
Circuit Efficiency (at power output of 12 watts) ................ 67 per cent
Collector Dissipation (per transistor at power output of

12 watls) ... e e 3 watts

TYPICAL COLLECTOR CHARACTERISTICS

:
TYPE 2N2869/2N301 |
COMMON-EMITTER CIRCUIT, BASE INPUT.

MOUNTING FLANGE TEMPERATURE 25°C

(/] |
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COLLECTOR=-TO~EMITTER VOLTS 92CM-9247T2

POWER TRANSISTOR
Germanium p-n-p type used in
a wide variety of af power-amplifier
and large-signal applications in 2N2870/
commercial, industrial, and military
E B equipment. It is used in class A and 2N301 A
class B af-output-amplifier stages
of automobile radio receivers and mobile communications equipment. It pro-
vides excellent de-to~dc and dc-to-ac power conversion. This type features
high breakdown voltage, low saturation voltage, high large-signal beta, and a
high dissipation capability. JEDEC No. TO-3 package; outline 5, Outlines Sec-

tion. This type is identical with type 2N2869/2N301 except for the following
items:
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MAXIMUM RATINGS

Collector-To-Base Voltage ........ccvvivivinniinreneinnnns Cereeen —80 max volts
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —-5

and emitter current = 0) ... ... ... L., —80 min volts
Collector-to-Emitter Saturation Voltage (with collector

amperes — —10 and base ampere = —1) .................. ‘e —0.5 max volt

See list of Discontinued Transistors at end of
2N2873 Technical Data Section for abbreviated data.

POWER TRANSISTOR

Silicon n-p-n type used in a wide 8

variety of large-signal high-power

2N2876 vhf applications in military and in- .

dustrial communications equipment.

It is intended primarily for use in

AM, FM, and CW circuits at fre-
quencies up to 150 megacycles. It features high power output and high voltage
ratings. This type is 100 per cent tested to assure freedom from second break-
down in class A operation at maximum ratings. It uses a special stud-mounted
package which is electrically isolated from all electrodes and designed to pro-
vide excellent performance at high frequencies. Outline 35, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ...... . 80 max volts
Collector-to-Emitter Voltage:

With base open ...... .. . . .. . . . . ittt ittt 60 max volts

With base-to-emitter volts 80 max volts
Emitter-to-Base Voltage ....... e e e 4 max volts
Collector Current . ............iuiirtrierrrinsinnaraacridaensenas 2.5 max amperes
Transistor Dissipation: .

At case temperatures up to 25°C .............. .. el 175 max watts

At case temperatures above 25°C . ... ....ciiiiiiieninieinieann See curve page 80
Temperature Range: .

Operating (junction) and Storage .......................... —65 to 200 °C
Lead Temperature (for 10 seconds maximum) ................ . 230 max °C

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma = 0.5

and emitter current = Q) .. ... ... ... e . 80 min volts
Collector-to-Emitter Sustaining Breakdown Voltage (with

pulsed collector ma = 500* and base current = 0) .......... 60 min volts
Collector-to-Emitter Breakdown Voltage (with base-to-emitter

volts —= —1.5 and collector ma = 0.I) ....................... 80 min volts
Emitter-to-Base Breakdown Voltage (with emitter ma = 0l

and collector current — 0) ... ... ... . ... . i e 4 min volts
Collector-to-Emitter Saturation Voltage (with base ma = 500

and collector amperes — 2.5) ... ... .. e, 1 max volt
Collector-Cutoff Current (w1th collector-to-base volts = 30 .

and emitter current = 0) ... ... ... ... i . 0.1 max ua
Collector-to-Case Capacitance ................................ .o 6 max pf

In Common-Base Circuif

Collector-to-Base Capacitance (with collector-to-base volts
= 30, emitter current = 0, and frequency — 140 kilocycles) .. 20 max pf

In Common-Emitter Circuit

Base Spreading Resistance (with collector-to-emitter volts = 28,
collector ma — 250, and frequency — 400 Mc) ..........cv.n. . 6 ohms
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Gain-Bandwidth Product (with collector-to-emitter volts = 28
and emitter ma = 250) ... ... e 200
Unneutralized RF Power Output (with load and generator
impedance = 50 ochms) :
With collector-to-emitter volts = 28, collector ma = 500,

and frequency = 50 MC . ....... ... ... .. i 10%* min
With collector-to-emitter volts = 28, collector ma = 275, .
and frequency = 150 Mc ............ .. ...ciiriniiiinnns 3t min

* Pulse duration = 5 usec or less; duty factor = 0.01 or less.
#* Input power = 2 watts,
+ Input power = 1 watt.

SAFE OPERATING REGION

TYPE 2N2876 e
.| BIAS POINT MUST BE IN REGION "A" TO AVOID
15 SECOND BREAKDOWN DURING CLASS A
[ OPERATION.
ﬁ 3 i ! S
ut
o
Z 10
4
=3
=
o
b
‘_)10.5—— A AN
k34
(4] 10 20 30 40 50 €0
GOLLECTOR~TO-EMITTER YOLTS
92¢5~120387
8 Silicon n-p-n type used in a wide

variety of small-signal and low-to~

281

Me

watts

watts

tary and mausiral eavpment. 11 2N2895

€ ¢ feaures extremely low leakage char-
acteristics, high pulse beta, high

small-signal beta, very low capacitance, and large gain-bandwidth product.
This type has an exceptionally low noise figure of 8 db maximum and offers
five levels of beta control from 0.1 ma to 0.5 ampere. JEDEC No. TO-18 pack-

age; outline 12, Qutlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ...
Collector-to-Emitter Voltage:
With base open ............... ves 65 max

. 120 max

With base-to-emitter resistance “ee 80 max
Emitter-to-Base Voltage . 7 max
Collector Current ... ....... ... . ciiiiiteeiieerraeeennenennns 1 max
Transistor Dissipation:

At case temperatures up to 25°C .......... ... . 0000, 1.8 max

At ambient temperatures up to 25°C ....... . ... . . ..., 0.5 max

At case and ambient temperatures above 25°C .............. See curve
Temperature Range:

Operating (junction) and Storage .......................0..0 —65 to 200
Lead Temperature (for 10 seconds maximum) ...... RN 255 max
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = 0.1

and emitter current = 0) ... ... ... ... 120 min
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1

and collector current — 0) ....... .. ... .. ... ..., . 7 min
Collector-to-Emitter Sustamlng Voltage:

With base open, pulsed collector ma = 100*, and base

current = 0 ... ... i, . 65 min
With emltter-to base resistance = 10 ohms, and pulsed
collector ma = 100% .. ... . .. ..., .. e iiaaa. 80 min
Collector- to-Em1tter Saturation Voltage (w1th pulsed collector

ma = 150* and base ma = 15) ............. .. ... .. ... ..., 0.6 max
Base-to-Emitter Saturation Voltage (with pulsed collector

ma = ‘150*% and base ma = 15) ....... ... .ttt 1.2 max

volts
volts
volts
volts
ampere
watts
watt
page 80

°C
°C

volts

volts

volts
volts
volt

volts
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Collector-Cutoff Current:
With case temperature = 25°C, collector-to-base volts = 60,

and emitter current = 0 . ... ..
With case temperature = 150°C, collector-to-base volts = 60,
and emitter current = 0 ........ ... ... ... .iiiiiiiiee..
Emitter-Cutoff Current (w:th emitter-to-base volts = 5

and collector current =
Thermal Resistance:
Junction-to-case ................... .

TYPICAL TRANSFER CHARACTERISTICS

TYPE 2N2895

COMMON-EMITTER CIRCUIT, BASE INPUT.

FAMBIENT TEMPERATURE =25 —
|
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TYPICAL COLLECTOR CHARACTERISTICS

0.002 max
2 max
0.002 max

ra
ra
ua

97 max °C/watt
350 max °C/watt

TYPE 2N2895
COMMON-EMITTER CIRCUIT, BASE INPUT.

AMBIENT TEMPERATURE = 25° C
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COLLECTOR-TO-EMITTER VOLTS

In Common-Base Circvit

Emltter-to-Base Capacitance (with emitter-to-base volt

= 0.5, collector current = 0, and frequency = 140 kilocycles) .
Collector-to-Base Capac1tance (with collector-to-base volis

= 10, emitter current = 0, and frequency = 140 kilocycles) ..

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio:
Wlth collector-to emitter volts = 10 and pulsed collector

Wlf,h collector-to-eml’cter volts
ma = 500% ................

With collector-to-emitter volts 10 and collector ma = 0.1
With collector-to-emitter volis = 10 and collector ma = 10
With case temperature — —55°C, collector-to-emitter volts
= 10, and _collector ma = 10
Small-Signal Forward Current-Transfer Ratio:
With collector-to-emitter volts = 5, collector ma = §, and

frequency = 1 kiloeyele ... .............. ..
With collector-to-emitter volts = 10, collector ma
frequency = 20 Mc .......ccoiiiiiiiiiiianen.s

B2CM-UTST

80 max

15 max

40 to 120
25 min
20 min
35 min

20 min

50 to 200

6 min

pf
pf
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Noise Figure (with collector-to-emitter volts = 10, collector
ma = 0.3, generator resistance = 510 ohms, circuit bandwidth
= 1 c¢ps, and frequency = 1 kilocyele) ................... .

* Pulse dfiraticn = 300 usec; duty factor = 0.018.

TRANSISTOR

8 Silicon n-p-n type used in a wide

variety of small-signal and low-to-

medium power applications in mili-

tary and industrial equipment. It

E ¢ features extremely low leakage char-
acteristics, high pulse beta, high

8 max

283

db

2N2896

small-signal beta, very low capacitance, and large gain-bandwidth product.
JEDEC No. TO-18 package; outline 12, Qutlines Section. For curve of typical

transfer characteristics, refer to 2N2895.
MAXIMUM RATINGS

Collector-to-Base Voltage .......... eesane Cereen teereeennn ceren
Collector-to-Emitter Voltage:

With base open ... ... . .. . ... it .

With base-to-emitter resistance =— 10 ohms or less ........ .
Emitter-to-Base Voltage ............coiiiiiiiiiiiiiiiiiiiinans
Collector Current . ............oiiiiiniiriiiiianninrarioneiniaaran
Transisior Dissipation:

At case temperatures up to 25°C ................. [P

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

At case and amb1ent temperatures above 25°C .......... P
Temperature Range:

Operating (]unctlon) and Storage .............iieiiierenainan
Lead Temperature (for 10 seconds maximum) ................

CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma

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

and collector current — 0) .......... ... .. iiiiiiiiiian
Collector-to-Emitter Sustaining Voltage:

With base _open, pulsed coliector ma — 100*, and base

current == 0 ... i
With emitter-to-base resistance — 10 ohms, and pulsed
collector ma = 100*

Collector-to-Emitter Saturatlon Voltage (w1th pulsed collector
ma = 150* and base ma — 15
Base-to-Emitter Saturation
ma = 150* and base ma =
Collector-Cutoff Current:
With case temperature —
and emitter current = 0
With case temperature =
and emitter current = 0
Emitter-Cutoff Current (w1th emitter-to-base wvolis 5 and
collector current = 0
Thermal Resistance:
Junction-to-case

In Common-Base Circuit

Emitter-to-Base Capacitance £w1th emitter-to-base volt = 0.5,
collector current = 0, and frequency = 140 kllocycles) ......

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

In Common-Emitter Circuit

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

With collector—to emitter volts = 10 and collector ma 1
Wlth case temperature = —55°C, collector-to-emitter volts
10, and collector ma = 10 ........ ... ... .coiiirinrunnan
Small ngnal Forward Current-Transfer Ratio:
With collector-to-emitter volts — 5, collector ma = 5, and
frequency = 1 kiloeyele ... ... ... . ...,
With collector-to-emitter volts = 10, collector ma = 50, and
frequency = 20 MC ...t eves

* Pulse duration = 300 usec; duty factor = 0.018.

140 max
90 max
140 max

7 max

1 max

1.8 max
0.5 max
See curve

—65 to 200
255 max

140 min

7 min

90 min
140 min
0.6 max

1.2 max

0.01 max
10 max
0.01 max

97 max
350 max

80 max

15 max

60 to 200
35 min

20 min

50 to 275

6 min

volis
volts
volts
volts
ampere
watts
watt
page 80

°C
°C

volts
volts

volts
volts

volt
volts

ua
ua

ua

°C/watt
°C/watt

pf
pf
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TYPICAL COLLECTOR CHARACTERISTICS

" 1yPE 2N2896 roT T
COMMON-EMITTER CIRCUIT, BASE INPUT,
- AMBIENT TEMPERATURE = 25°
8 et
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COLLECTOR-TO-EMITTER VOLTS S20M-12094F
Silicon n-p-n type used in a wide ]

variety of small-signal and low-to-
2N2897 medium power applications in mili-
tary and industrial equipment. It
features extremely low leakage char- €
acteristics, high pulse beta, high

[+

small-signal beta, very low capacitance, and large gain-bandwidth product.

JEDEC No. TO-18 package; outline 12, Qutlines Section.
MAXIMUM RATINGS

Collector-to-Base Voltage ........ i reer s iiaserieeeieaes B 60 max
Collector-to-Emitter Voltage:
With DRSE ODEN . ... .. ittt iiiee e iirariaaassann . 45 max
With base-to-emitter resistance = 10 ohms or less ..o . 60 max
Emitter-to-Base Voltage ...........c.coiviiiiiiiirnas e 7 max
Collector Current ... ... ... .. .ttt i e 1 max
Transistor Dissipation:
At case tem eratures Up 10 25°C ... 1.8 max
At ambient geratures up to 25°C ................ 0.5 max
At case and a ient temperatures above 25°C See curve
Temperature Range:
geratmg (junction) and Storage ............. e —&5 to 200
Temperature (for 10 seconds maximum) ................ 255 max
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma — 0.1
and emitter current = 0) ... ... ... i e 60 min
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1
and collector current = 0) ... .. ... ...l . 7 min
Collector-to-Emitter Sustaining Voltage:
With base _open, pulsed collector ma = 100*, and base
current = 0 ... it . 45 min
With emitter- to-base resistance = 10 ohms, and pulsed
collector ma = 100% .. .. .. .. .. 60 min
Collector-to-Emitter Saturation Voltage (with pulsed collector
ma = 150* and base ma = 15) ..... ...t 1 max
Base-to-Emitter Saturation Voltage (with pulsed collector
ma — 150*% and base ma = 15) .......... . it . 1.3 max
Collector-Cutoff Current:
With case temperature — 25°C, collector-to-base volts = 60,
and emitter current — 0 .......... ... ... . 0.05 max

With case temperature = 150°C, collector-to-base volts
and emitter current — 0 ... ... ... . il cieee 50 max
Emitter-Cutoff Current (w1th emitter-to-base volts

collector current = 0 ............. .. ... . 0.05 max
Thermal Resistance:

Junction-to-case ......

Junction-to-ambient 350 max

volts
volis

volts
volts
volt

volts

fiz:]
ua
ua

97 max °C/watt
°C/watt



Technical Data

In Common-Base Circuif

Emitter-to-Base Capacitance (with emitter-to-base volt = 0.5
collector current — 0,.and fre uencir = 140 klloeycles)
Collector-to-Base Capacﬂance (with collector-to-base volts =
emitter current = 0, and frequency = 140 kilocycles) ....

80 max

.. 15 max

In Common-Emitter Cirevit

DC Forward Curreni-Transfer Ratio:
With collfzg(';,or—to -emitter volts — 10, and pulsed collector
ma = 150% .. .. ..., ...........
With collector-to-emitter volts = 10, and collector ma = 1 ..
Small-Signal Forward Current-Transfer Ratio:
With collector-to-emitter volts = 5, collector ma = 5, and
frequency = 1 kilocycle ..
With collector-to-emitter volts
frequency — 20 Mc

* Pulse duration = 300 uzsec; duty .factor = 0.018.

collecior ma

TYPICAL TRANSFER CHARACTERISTICS

TYPE 2N2B897
COMMON-EMITTER CIRCUIT, BASE INPUT,
500 AMBIENT TEMPERATU
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TYPICAL COLLECT OR CHARACTERISTICS
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TYPE 2N2897
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TRANSISTOR

8 Silicon n-p-n type used in a wide
variety of small-signal and low-to-

di licati in mili-
ey i st 1 2N2898

E ¢ features extremely low leakage char-
acteristics, high pulse beta, high

285

pf
pf

small-signal beta, very low capacitance, and large gain-bandwidth product.
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This type has an exceptionally low noise figure of 8 db maximum and offers
five levels of beta control from 0.1 ma to 0.5 ampere. JEDEC No. TO-46 pack-
age; outline 18, Outlines Section. This type is electrically identical with type
2N2895.

TRANSISTOR

Silicon n-p-n type used in a wide )
variety of small-signal and low-to-
2N2899 medium power applications in mili-

tary and industrial equipment. It

features extremely low leakage char- E c

acteristics, high pulse beta; high
small-signal beta, very low capacitance, and large gain-bandwidth product.
JEDEC No. TO-46 package; outline 18, Outlines Section. This type is elec-
trically identical with type 2N2896.

TRANSISTOR

Silicon n-p~n type used in a wide

variety of small-signal and low-to-

2N2900 medium power applications in mili-
tary and industrial equipment. It

features extremely low leakage char-

acteristics, high pulse beta, high

small-signal beta, very low capacitance, and large gain-bandwidth product.

JEDEC No. TO-46 package; outline 18, Outlines Section. This type is elec-
trically identical with type 2N2897.

TRANSISTOR

Silicon n-~p-n type wused in 8
switching applications in military and
2N2938 commercial data-processing equip-
ment. This type features high beta
and high switching speed at high ¥ ¢
values of collector current, as well
as low base and collector cutoff currents, low saturation voltages at high

values of collector current, and exceptional stability of characteristics. JEDEC
No. TO-52 package; outline 20, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ..........cciiiiiivieiroceeanceinneans . 25 max volts
Collector-to-Emitter Vo. tage . 13max  volts
Emitter-to-Base Voltage ...... 5 max volts
Collector Current ............ 500 max ma
Transistor Dissipation:
At case temperatures up to 25°C ... ..., ... ...ciiiiiiiiinans 1 max watt
At ambient temperatures up to 25°C ... ... ... .. ccieiiieiann 0.3 max watt
At case or ambient temperatures above 25°C ................ See curve page 80

Temperature Range:

Operating —65 to 175 °C
Storage : —65 to 200 °C
Lead Temperature (for 10 seconds maximum) 300 max °C

CHARACTERISTICS

Collector to-Emitter Saturation Voltage (with collector ma

= 50 and base ma = 1.6) ............0. i 0.4 max volt
Base-to-Emitter Saturatmn Voltage (with collector ma = 50

and base Ma = 1.6) ......c.iiiiiiiiniiiiiiiiiiisiaatiiiiiieans 0.8 to 0.95 volt



Technical Data

Collector-Cutoff Current:
With ambient temperature =— 25°C, collector-to-emitter volts
= 20, and emitter-to-base volts = 0 .......................
With ambient temperature = 150°C, coliector-to-emitter volts
= 20, and emitter-to-base volts = 0 ........................

In Common-Base Circuit

Emitter-to-Base Capacitance (with emitter-to-base volts = 1
and base current — 0

Collector-to-Base Capacitance (with collector-to-base volts = 5"
and emitter current = 0) ....... ... ... i .

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio:
With collector-to-emitter volt — 0.35 and collector ma = 10 .,

Wlth collector-to emitter volt = 04, pulsed collector ma
= 50*, and ambient temperature = —55°
Small- Slgnal Forward Current-Transfer Ratio (with collector-
to-enilll(;%ell-\ll v;)lts 10, collector ma = 10, and frequency
= £ TS .

* Pulse duration = 50 usec; duty factor = 0.02 or less.

TRANSISTOR

Germanium p-n-p type used in
audio-frequency driver-amplifier ap~
plications in consumer and indus-
trial equipment. This type features
exceptionally high gain under typi-
cal operating conditions for driver

25 max

25 max

S max

4 max

125
105
60
65

6.9

287

]

pf
pf

2N2953

circuits, excellent linearity of small-signal beta and dc beta over its entire
collector-current range, and uniform gain characteristics over the audio-fre-
quency range. All leads are insulated from the case to permit use of the equip-
ment chassis as a heat sink. JEDEC No. TO-1 package; outline 4, Outlines

Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ...........ciiievirvaeernannsonanns .
Collector—to Emitter Voltage (with base-to-emitter resistance '
0000 Ohmns OF IeSS) . ....ceueuenenniuneenreneenaeronanennns
metter-to Base Voltage ........ ...ttt
Collector Current ......... .. ... .cc.eieiiiiiuiianaoninrrniinnnnean
Emitter Current . ... .. . ... e e
Transistor Dissipation:
At ambient temperatures up to 55°C ..........cciiieniiienan
At ambient temperatures above 55°C ..... ...................
At case temperatures up to 55°C with infinite heat sink ....
At case temperatures above 55°C with infinite heat sink ....
At case temperatures up to 55°C with practical heat sink* ..
At case temperatures above 55°C with practical heat sink* ..
Temperature Range:
Operating (%unctlon) and Storage ........
Lead Temperature (for 10 seconds maximuin)

CHARACTERISTICS
Collﬁctor-to -Base Breakdown Voltage (with emitter-to-base

= —2 and collector ma = 153
Collector-to-Emitter Breakdown Voltage {with base-to-emitter
resistance = 10000 ohms and collector ma = —1) ............
Emitter-to-Base Breakdown Voltage (with emitter ma = —0.05)
Collector-Cutoff Current (with collector-to-base volts = —20
and emitter current = 0) ...... ... ... e,
Emitter-Cutoff Current (with emitter-to-base volis = —20 and
collector current = 0) ....iiiriiiiiiiiiiiiiiiiieiiiiiaieiiae

—30 max

—25 max
—25 max
—150 max
150 max

120 max

volts

volts
volts
ma
ma

mw
Derate 2.6 mw/°C

300 max mw
Derate 6.67 mw/°C
225 max mw
Derate 5§ mw/°C

. —65 to 100 °C
255 max °C
~—30 min volts
~—25 min volts
—25 min volts
—5 max ra
—7.5 max ua
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In Common-Emitter Circuit

Small-Signal Forward Current-Transfer Ratio (with collector-
to-emitter volts — —10, collector ma — —10 and frequency

= 1 kllocycle) ........................................... 200 min
Small-Signal Forward Current-Transfer Ratio Cutoff Frequency
(with collector-to-emitter volts = —12 and collector ma = —1) 10 Me
Extrmsm Base-Lead Resistance (w1th collector-to-emitter volts
= 10, collector ma = —10, and frequency = 20 Mc) .......... 300 ohms
Collector-to-Base Feedback Capacitance (with collector-to-
emitter volts == —12 and collector ma = —1) .............. .o 6.5 pf

* Thermal resistance of heat sink is less than 50°C/watt.

TYPICAL TRANSFER CHARACTERISTIC

~100.5[ TYPE oN2953 " =
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TYPICAL COLLECTOR CHARACTERISTICS

—
TYPE 2N295.
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POWER TRANSISTOR

Silicon n-p-n type used in a o
2N3053 / wide variety of medium-power ap-
plications in industrial and commer-
40053 cial equipment. This type is intended
primarily for frequencies up to 20 ¢ G
megacycles in small-signal power
circuits. It is designed to assure freedom from second breakdown and features
low leakage current and wide beta range. JEDEC No. TO-5 package; outline
6, Outlines Section,
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MAXIMUM RATINGS

Collector-to-Base Voltage ......... ... coiiiiiiiiiiinierincionns . 60 max volts
Collector-to-Emitter Voltage:
With base Open . ... ... .. ittt it i i . 40 max volts

With external base-to-emitter resistance = 10 ohms . 50 max volts
volts _........... 60 max volts
e 5 max volts
0.7 max ampere

With base-to-emifter volts = 1.5
Emitter-to-Base Voltage ....
Collector Current ................
Transistor Dissipation:

At case temperatures up to 25°C

S5max watls

At case temperatures above 25°C Lol See curve page 80
Temperature Range:

Operating and Storage ........................ —65 to 200 °C
Lead Temperature (for 10 seconds maximum) ................ 235 max °C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = 0.1) 60 min volts

Collector-to-Emitter Sustaining Voltage:
With external base-to-emitter resistance — 0 and collector

ma = 100* 40 min volts
With external base-io-emitter resistance = 10 ohms and
collector ma = 100 ... .. .... ... ... ... . i . 50 min volts
Co]lector to-Emitter Saturatlon Voltage (with collector ma
50 and base ma = 15) ... ... e 1.4 max volts
Base-to-Emitter Saturation Voltage (with collector ma = 150
and base ma = 15) ... ... ... 1.7 max volts
Collector-Cutoff Current (with collector-to-base volts = 30
and emitter current = 0) ... ... ... e 0.25 max sa
Emitter-Cutoff Current {(with emitter-to-base volts = 4 and
collector current = 0) ... ... ... .. ... e 0.25 m
Thermal Resistance (]unctmn-to CASE) ... 35 max "C/watt

In Common-Base Circuif

Emitter-to-Base Capacitance (with emitter-to-base volts = 0.5

and collector current = 0) ... ........ ... ... ..., 80 max pt
Collector-to-Base Capacitance (with collector-to-base volts = 10
and emitter current = 0) ....... ... .. e 15 max pf

In Common-Emifter Circuit

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

volts = 10 and pulsed collector ma = 150%) .................. 50 to 250
Small- Slgnal Forward Current-Transfer Ratio (with collector~

to-emitter volts = 10, collector ma = 50, and frequency

=20 MC) e 5 min

* Pulse duration = 300 gsec; duty factor = 0.018.

TYPICAL COLLECTOR CHARACTERISTICS

TYPE 2N3053/40053
AMBIENT TEMPERATURE =25° C
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TYPICAL TRANSFER CHARACTERISTICS
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POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of intermediate-power
2N3054 applications in industrial and com-
mercial equipment. This type is par-
ticularly useful in power-switching EQ (OB
circuits, in series and shunt-regula-
tor driver and output stages, and in high-fidelity amplifiers. It is designed to
assure freedom from second breakdown and features a special package which
permits convenient mounting and effective contact with the heat sink. Qutline
33, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ...... TS, Cieees 90max  volts
Collector-to-Emitter Voltage:
With base OPen ....... .. ... .. i ittt e 55 max volts

Fe

With external base-to-emitter resistance = 100 ohms ........ 60 max volts

With base-to-emitter volts = 1.5 volts ........................ 90 max volts
Emitter-to-Base Voltage .............cciieirireeinennineannnns 7max. volts
Collector Current ............. .. ... iiiiiiriiiiieiiniiriaananss 4 max amperes
Base Current ... . . .. i i e e . 2 max amperes
Transistor Dissipation:

At case temperatures up to 25°C ................ e 25max watts

At case temperatures above 25°C ............c.viiiiiiiiiie., See curve page 80
Temperature Range:

Operating and Storage ....... ... .. ... .. .. cciiiirrcnncnnnnn. —65 to 200 °C
Lead Temperature (for 10 seconds maximum) .................. 235 max °C

TYPICAL COLLECTOR CHARACTERISTICS
TYPE 2N3054 ’

CASE TEMPERATURE=25° C

L]
w
o
w
a
Z
] 2.
s
g |
220 10055 ]
3 180 _ (
@5 - 0 o
o 50
5 ! |40
w 1 -
gl ASE CURRENT=20 MA /
8 15
°© 19
05 5 7

-
/
1
50 60 70

0 30 40
COLLECTOR-TO-EMITTER VOLTS 92CM-12303T



Technical Data 291

CHARACTERISTICS

Collector~to-Emitter Sustaining Voltage:
With external base-to-emitter resistance = 0 and collector

ma = 100 ... ... e aaae 55 min volts
With external base-to-emitter resistance = 100 ohms and X
collector ma = 100 ... ... ... ... .. . . ... 60 min volts
Collector-to-Emitter Saturation Voltage (with collector ma
= 500 and base ma = 50) .. ... .. . 1 max volts
Base-to-Emitter Saturation Voltage (with collector ‘'ma = 500
and collector-to-emitter volts = 4) ......................... 1.7 max  volts
Emitter-Cutoff Current (with emitter-to-base volls = 7 and’’
collector eurrent = 0) ... ... .. ... .. ciiiiiii e, 1 max ma
Thermal Resistance (junction-to-case) ....................... . 7 max °C/watt

In Common-Emitter Circuit
DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = 4 and collector ma = 500) ....... ... ... ............. 25 to 100

TYPICAL TRANSFER CHARACTERISTICS

TYPE 2N3054
COLLECTOR-TO-EMITTER VOLTS+4

/n

8

@
[=}

%
L
g
,9/
<
&

I

3

gy

~

C,

Vi

b
(<]

BASE CURRENT—MILLIAMPERES
™ -
o o

[+

5 10 15 20 25
BASE-TO-EMITTER VOLTS
92C5-123057

POWER TRANSISTOR

Silicon n-p-n type used in a

e wide variety of high-power applica-
tions in industrial and commercial

@) equipment. This type is particularly 2N3055
[10) OF} useful in power-switching circuits

in series and shunt-regulator driver
and output stages, and in high-fidelity amplifiers. It is designed to assure free-
dom from second breakdown and features an exceptionally high dissipation
rating. JEDEC No. TO-3 package; outline §, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voliage ..... Cebreaereraeas e teiiereer s eee 100 max volts
Collector-to-Emitter Voltage:

With base open . ..... . . . . . i i i . 60 max volts

With external base-to-emitter resistance — 100 ohms ........ 70 max volts

With base-to-emitter volts — 1.5 volts ..................... . 100 max volts
Emitter-to-Base Voltage .........cooiiiniiiiiiin it 7 max volts
Collector Current ........ ... .. ...t iirernrenrnrrnonenonnan 15 max amperes
Base Current ... ... ... ... i ittt . 7 max amperes
Transistor Dissipation:

At case temperatures up to 25°C ...... ... ... iiiiiiaian.. 115 max  watts

At case temperatures above 25°C ............. .. .iiiianan.. See curve page 80
Temperature Range:

geratmg and Storage .......... . ... ... .iiiiiiiiiiiiiiean —65 to 200 °C

Lead Temperature (for 10 seconds maximum) ..... PP . 235 max °C
CHARACTERISTICS

Collector-to-Emitter Sustaining Voltage:
With external base-to-emitter resistance = 0 and collector
ma = 200 ............. e N 60 min volts
With external base-to-emitter resistance —= 100 ohms and
collector ma = 200 ... iiiiiiiiiiiaiiee it . 70 min volts
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Collector-to-Emitter Saturation Voltage (with collector
amperes = 4 and base ma = 400) ... ... ......... ... iii0es . 1.1 max volts
Base-to-Emitter Saturation Voltage (with collector-to-emitter
volts =— 4, and collector amperes = 4) .......... 1.8max  volis
Emitter-Cutoff Current (with emitter-to-base wvolts
collector current = 0)
Thermal Resistance (junction-to-case)

5 max ma
1.5 max °C/watt

In Common-Emitter Circuit

DC Forward Current-Transfer Ratio (with collector-to-emitter
volts = 4 and collector amperes = 4) ......c..cvvvvenecronaion 20 to 70

TYPICAL COLLECTOR CHARACTERISTICS

TYPE 2N3035
| CASE TEMPERATURE =25° C
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TRANSISTOR

Silicon n-p-n type used in rf 8
amplifiers in military and industrial
2N3'| ]8 high-frequency and vhf communi-
cation equipment. It is intended
primarily for use in large-signal vhf & G
class C and small-signal vhf class
A amplifier circuits. This type features high output power, high collector-to=
emitter voltage ratings, high gain-bandwidth product, high power gain, and
high power dissipation. JEDEC No. TO-5 package; outline 6, Outlines Section.
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MAXIMUM RATINGS

Emitter-to-Base Voltage ................... ... P e 4max  volts
Collector-to-Emitter Voltage:
With base-to-emitter volts = —1.5 ....... ... ... ... .. .vie 85 max volts

With base open ......... P . 60 max volts
Coilector Current ............ e e Cee 0.5 max ampere
Transistor Dissipation:

At case temperatures up to 25°C .. ... .. oo el 4 max  watts

l1max  watts

At ambient temperatures up to 25 5°C
See curve page 80

At case or ambient temperatures above
Temperature Range:

Operating (junction) and Storage ........... .......... .. ... —65 to 200 °C
Lead Temperature {for 10 seconds maximum) .................. 255 max °C

CHARACTERISTICS
Emitter-to-Base Brcakdown Voltage (with emitter ma = 0.1

and collector current = 0) ... ... ... ... . ... . i, 4 min volts
Collector-to-Emitter Sustaining Breakdown Voltage (with
pulsed collector ma — 10* and base current = 0) ............ 60 min volts
Collector~-to-Emitter Breakdown Voltage (with base-to-emitter
volts = —1.5 and collector ma — 0.1) .......... ... ... ... 85 min volts
Collector-Cutoff Current:
With ambient temperature = 25°C, collector-to-base volts
— 30, and emitter current =: 0) ... ... .. . il 0.1 max ua
With ambient temperature —: 150°C, collector-to-base volts
— 30, and emitter current — 0) ... ....... .. ... . ... . o 100 max ua

In Common-Base Circuit

Collector-to-Base Capacitance (with collector-to-base volts
=28, emitter current -- 0, and frequeney — 1 Me) .......... .. 8§ max pf

In Common-Emitier Circuit

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

volts — 28 and collector ma == 25) . ..... ... ... ... ... ... .. 50 to 275
Small-Signal Forward Current-Transfer Ratio (with collector-

to-emitter volts = 28, collector ma -= 25, and frequency

2 B0 I i e e e e e 5 min

Output Power Class C Service¥*:

With collector-to-emitter volts -z 28, and frequency —: 50 Me . 1 min watt

With collector-to-emitter volts = 28, and frequency — 150 Mec . 0.4 min watt
Power Gain Class A SLerce~ (with collector-to-emitter volts

= 28, collector ma — 25, and frequency —= 50 Mc) .......... .o 18 min db

* Pulse duration = 300 usec; duty factor = 0.018 or less.
** Input power =: 0.1 watt (with heat sink).
4 Output power — 0.2 watt (with heat sink).

TRANSISTOR

Silicon n-p-n type used in ®@s
switching and pulse-amplifier appli-
2N3‘| ]9 cations. It is intended primarily for
use in high-voltage high-frequency 0} @
amplifiers and high-voltage satura- & ¢
tion switches in military and indus-
trial equipment. This type features high collector-to-emitter voltage ratings,
fast rise time, and high power dissipation. JEDEC No. TO-5 package; outline
6, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ..... PSS 100 max volts
Collector-to-Emitter Voltage: .
With base-to-emitter volts = —15 ... ... ................... . 100 max volts

With base open .......... 80 max volts
Emitter-to-Base Voltage . . 4 max volts
Collector Current .. ... 0.5 max ampere
‘Transistor Dissipation:

At case temperatures up to 25°C 4max  watts

At ambient temperatures up to 25°C L] . 1 max watt

At case or ambient temperatures above 25°C .. .............. See curve page 80
Temperature Range:

Operating (junction) and Storage ......................... —865 to 200 °C

Lead Temperature (for 10 seconds maximum) ............... 255 max °C
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CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = 0.10
and emitter current = 0) .. ... ... ... .. ...

Emitter-to-Base Breakdown Voltdge (with emitter ma
and collector current = 0) ......... ... .. ... ...
Collector-to-Emitter Breakdown Volt'lge (with base-to-emitter

volts — 1.5 and collector ma == 0.1) ... ... ... ... .. .. ........
Collector-to-Emitter Sustaining Breakdown Voltage (with
ulsed collector ma = 10* and base current — 0) ............
Collector-to-Emitter Saturation Voltage (with base ma = 10
and collector ma = 100) ... ... ..... . . ... . ... ... .
Base-to-Emitter Saturation Voltage (with base ma = 10 and
collector ma_ = 100) ............c.iiiiiiiiiii e .

Collector-Cutoff Current:
With ambient temperature = 25°C, collector-to-base volts
— 60, and emitter current = 0 ..... ... .................. .o
Wlth ambient temperature = 150°C, collector-to-base volts
60, and emitter current = Q .......... ... .. ... ... ..,
Emitter-Cutoff current (with ambient temperature = 25°C,
emitter-to-hase volts = 3, and collector current = 0) ..........
Saturated Switching Turn-on Time (with collector supply volts
= 28, base ma = 10, and collector ma = 100) ................
Satu.rated Sw1tch1ng Turn-off Time {with “collector supply volts
= 28, base ma = —10, and collector ma = 100) ... ......... .
Pulse-Amphﬁer Rise Time (with collector supply volts = 80
and collector ma = 10) ......cociiviiniiiiininenenanannnn veee

In Common-Base Circuit

Collector-to-Base Capacitance (with collector-to-base volis
= 28, collector current = 0, and frequency = 1 Mc) ....... ees

in Common-Emitter Circvit

DC Forward Current-Transfer Ratio:

With collector-to-emitter volis = 10 and collector ma = 10 ..

With puligg collector-to-emitter volts — 10* and collector
ma = 100 ... ... ...

With pulsescé collector-to-emititer volis = 10* and collector
200 i

Gain—Bandwxdth Product (with collector to-emitter volis = 28,
collector ma — 23, and frequency = 50 Mc) .........ccvrennes

* Pulse duration = 300 usec; duty factor = 0.018.

100 min volts
4 min volts
100 min volts

80 min volts

0.5 max volt
1.1 max volt
50 max na
50 max Ka
100 max na

40 max nsec
700 max nsec
20 max nsec

6 max pt
40 min
50 to 200
20 min
250 min Me

SILICON CONTROLLED RECTIFIER

Diffused-junction n-p-n-p type

used in a wide variety of line-

2N3228 operated power-conirol and power-
switching applications. It is par-

ticularly wuseful in 117-volt line
power-controlled and power-switch-

ing applications requiring a forward current of 3.2 amperes (average value)

or 5 amperes (rms value). Qutline 33, Outlines Scction.

MAXIMUM RATINGS

For sinusoidal ac supply voltage of 50 to
400 cps, with resistive or inductive load.
Peak Reverse Voltage:
Repetitive ... ... e
Non-repetitive ... ... .. .. . e
Peak Forward Blocking Voltage (repetitive) ..................
Average Forward Current:
At case temperature of 50°C and conduction angle of 180° ..
For other case temperatures and conduction angles ......... .
Peak Surge Current:
For one cycle of apphed voltage ...........
For more than one cycle of applied voltage
Peak Forward Gate Current
Peak Gate Voltage:
Forward
Reverse

200 max volis
330 max volts
200 max volts

3.2 max amperes
See Rating Chart I

60 max amperes
See Rating Chart II
2 max amperes

10 max volts
2 max volts
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Peak Gate Power
Temperature Range:

295

5 max volts

Operating (€case) ......covvriireremiiiinneacennes —40 to 1 °
QOperating Eambient) See Ratmg Chart III

[ a3 - = G P —40 to 125
CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 100°C) . 200 min volts
Forward Voltage Drop (at forward current = 3 amperes and

case temperature = 25°C) . ......... ... ., 1.5 max volts
Average Blocking Current (at case temperature of 50°C):

Forward 1.5 max ma

1.5 max ma

DC Gate-Tngger Current (at case temperature of 25°C) 15 max ma

RATING CHART I

RATING CHART IT

109 TY‘:J%RZE“T %AVEFORM =SINUSOIDAL JURE BNz2ee
LOAD-RESISTIVE OR INDUCTIVE SUSEL‘{ETEQ#EN&JE EQ6ES SINE WAVE
90 1 LOAD =RESISTIVE
o \ T\ D 60 REC%{ITIVE PEAK REVERSE VOLTAGE=200 [
8/ 80 o ! N AVERAGE FORWARD CURRENT =3 AMPERES
g8 Ok 4i80° €50
32 %‘“ CONDUCTION W
2270 %, ANGLE iy
w ‘ \ & £2 N
o D, <
3 A < |\ AR
Sk 60— 30 20 %t ™~
Zu 60° 180° wildz u
B34 5 [
© 50 - Tkl O |
CONDUICTION ANGLE o ‘
40 | \ | L L
6 1 2 3 45 ! 8% %8 2 % fRoo
AVERAGE FORWARD CURRENT—AMPERES SURGE CURRENT DURATION—CYCLES
92Cs-12375T 92CS-{2376T
RATING CHART TOT FORWARD CHARACTERISTICS
TYPE 2N3228 TYPE 2N3228
NATURAL C cog®
3 lf—smeu: PHASE OPERATION 30.§G§ELTYE¥§EERATR§$=25 € 1 —
o CONDUCTION ANGLE =|80° o 60 CPS SINE WAVE g,?/ ' //
< o &
Za v &y
1) w
2e g &
wh 2 A ;L%zo
a3 A 82
[ | 04, ol
se L ve
& Sy 22
n} Vi <ig
zz gt 7
5 23 /
30 %0 »
g Z
o o _ /_ A/
50 75 ] 1.5 2 2.5 3
AMBIENT TEMPERATURE— INSTANTANEOUS FORWARD VOLTAGE DROP—VOLTS
92CS-12377T 92¢5-123797
GATE-TRIGGER CURRENT CHARACTERISTIC GATE TRIGGER-VOLTAGE CHARACTERISTIC
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POWER TRANSISTOR

Silicon n-p-n type used in a e
wide variety of acrospace, military,
2 N32 63 and industrial applications requiring
a high degree of reliability, The high &1 £
current-handling capability of this
type and its fast switching speed
make it especially suitable in circuits where optimum circuit efficiency is de-
sired. This type is used in switching-control amplifiers, power gates, switching

regulators, de-de converters, de-ac inverters, de-rf amplifiers, and power os-
cillators. Outline 43, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage .......... ..o i iiniiiervranns 150 max volts
Collector-to-Emitier Voltage (with emitter-to-base volts — —1.5) 150 max volts
Collector-to-Emitter Sustaining Voltage:

With base-to-emitter resistance = 50 ohms or less 110 max volis

With base open ....... ... ... . .. ... .. ... . 90 max volts
Emitter-to-Base Voltage . 7 max volts
Collector Current ........... e . 25 max amperes
Base Current .. ... ... .. 10 max amperes
Transistor Dissipation See Dissipation Curve
Temperature Range:

Operating (junection) and Storage ...............c.coveuin.in. —65 to 200 °C

CHARACTERISTICS

Emitter-t0-Base Voltage (w[;’gh emitter-to-base ampere — 0.02

and collector current — 0) ... . ... . ... . o...ilo... 7 min volts
Collector-to-Emitter %ustammg VolLag(- »

With collector ampere — 0.2 and base current — 0 ... .. .... 90 min volts

With external base-to-emitter resistance — 50 ohms or less,

collector ampere — 0.2, and base current — 0 ... .. .. ..., 110 min volts

Collector- to- Emitter Saturation Voltage (with pulsed collector

amperes = 15* and base ampperes = 1.2y . . .. ..., 0.75 max volts
Base-to- Emltter Saturation Voltaﬂe (\»1th pulsed collector

amperes — 15* and base amperes — 1.2) ... ... . ... . .. ...... 1.60 max volts

Collector-Cutoff Current:
With case temperature = 25°C, collector-to-base volts

~ 80, and base current — Q0 .. ... . ....... e 4 max ma
With case temperature _ 1'7'°L collector-io-base volts
— 80, and base current == 0 ... ... ... i 4 max ma

Emitter-Cutoff Current:
With case temperature — 25°C, emitter-to- base volts
— 5§, and collector current — 0 .......... ... . ... ..... .. 5 max ma
With case temperature — 125°C, emitter-to-base volts
—= 5, and collector current — R . 5 max ma
ed, collector-

Collector Current (with base reversed biz

to-emitter volts — 150, and emitter-to- base volts = 15) .... 20 max ma
Thermal Resistance (with junction temperature — 100"C

collector-to-emitter volts = 40, and collector amperes - 0.5) .. 1.5 max °C/watt
Saturated Switching Turn-on Time (with dc collecmr supply

volts = 30, turn-on and turn-off base amperes = 1.2, and

collector amperes -= 15) ... ... . 0.5 max usec
Saturated Switching Storage Time (with de Lollector supply

volts == 30, turn-on and turn-off base amperes —~ 1.2, and

collvutor amperes — 15) ... .. 1.5 max LSec

Saturated Switching Fall Time (with de collector supply voltage
= 30, turn-on and turn-off base amperes = 1.2, and collector
amperes = 15) . i, 0.5 max usec
Second Breakdown Characteristics (safe-operating region) :
Current at second breakdown with collector-to-emitter
VOIES == T8 . e 350 min ma
Em‘r%y ‘at second breakdown with emiiter-to-base volts — —8,
collector amperes = 10, base-to-emitter resistance = 20 obms, . X
and inductance - 40 ph ..................................... 2 min mjoules

In Common-Base Circuif

Collector-to-Base Feedback Capacitance (with collector to-
base volts = 10, base current = 0, and frequency == 1 Me) .... 900 max pf
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In Common-Emitter Circuit
DC Forward Current-Transfer Ratio:
Wlth collector-to-emit‘cer volts == 3 and pulsed collector
eres = 5% . 40 min
Wxth collector-to emitter volts
amperes = 15% . ...... . .. 25t0 75
With collector-to-emitter volts .
amperes = 20 .............. 20 min
Gain-Bandwidth Product (with collector-to-emitter volts = 10, i
collector amperes — 3, and frequency = 5 Me) ............. . 20 min Mece
*Pulse duration = 350 usec or less; duty factor = 0.02 or less.
TYPICAL BASE CHARACTERISTICS TYPICAL TRANSFER CHARACTERISTICS
[TYPE 2N326 TYPE_2N3263 -
1000 oo 10— EMITTER VOLTS =3 COLLECTOR- TO-EMITTER VOLTS =3 -
] a
- :,’/ &
ui 800 Lf 1 21 G,
S a P
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= 600, x | &
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U 400 g Q& —/
3 3 & /
200 5 “
& ¥
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0l
° 02 04 06 08 1 1z 14 02 04_06_ 08 12 14
BASE-TO-EMITTER VOLTS BASE~TO-EMITTER VOLTS
92C8-12436T 92C3-12442F
DISSIPATION CHARACTERISTICS
TYPE 2N3263
OR yAnguM CASE TEMPERATURES Agove
€, DERATE LINEARLY AT 066 W/°C
Ko ]
£ =125
g
o=
21 0o |
£z N 75 ‘
E 75
38 THK
§g,' 50 25 N
3s --l:_l_c,_.l}
ZSFC. |€ EMPERATURE £175°C
] 0 20 30 40 5 60 70 80 90
COLLECTOR~TO-EMITTER VOLTS
92C5-125I3T
POWER TRANSISTOR
¢ Silicon n-p-n type used in a
wide variety of aerospace, military,
and industrial applications requiring 2N32 6 4
8 ¢  a high degree of reliability. The high

current-handling capability of this
type and its fast switching speed

make it especially suitable in circuits where optimum circuit efficiency is de—~
sired. This type is used in switching-control amplifiers, power gates, switching
regulators, de-dc converters, dc-ac inverters, dc-rf amplifiers, and power os-
cillators. Outline 45, Qutlines Section. For curves of transfer characteristics,

refer to type 2N3263.
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MAXIMUM RATINGS

Collector-to-Base Voltage
Collector-to-Emitter Voltage (with emitter-to-base volts =
Collector-to-Emitier Sustnining Vol 5g

With base-to-emitter resistance — 50 ohms or less

120 max volts
—15) 120 max volts

80 max volts

With base OPem . .......ciiiiiiioiianiiiiiiiaeiniannn. 60 max volts
Emitter-to- Base Voltage 7 max volts
Collector Current .,........ . . 25 max amperes
Base Current ........ Cheeens . . . .. 10 max amperes
Transistor Dissipation ................... . . . See Dissipation Curve
Temperature Range:

Operating (junction) and Storage .....cevv0eecesanscaencse.. —65 10200 °C

DISSIPATION CHARACTERISTICS
TYPE 2N3264 '1
FOR ;AAmMUM ‘CASE TEMPERATURES ABOVE
" C,DERATE LINEARLY AT 0.66 W/°C. 1
4
=
23
sl
o
35
:Q
[} 10 20 30 40 50 60 70 80 99
COLLECTOR-TQ-EMITTER VOLTS
92C5-12512F
CHARACTERISTICS
Fmitter-to-Base Voltage (w1th emitter-to-base ampere = 0.02

and collector current = 0) ......... ... . i e 7 min volts
Collector-to-Emitter Sustammg Voltage:

With collector ampere = 0.2 and base current =0 ........... 60 min volts

With external base-to-emitter resistance — .)0 ohms or less,

collector ampere — 0.2, and base current = 0 ............... 80 min volts
Collector-to-Emitter Saturation Voltage (with pulsed collector

amperes = 15* and base amperes — 1.2) .. ... ............... 1.20 max volts
Base-to-Emitter Saturation Voltage (thh pulsed collector .

amperes = 15* and base amperes = 1.2) ................. 180 max  volts
Collector-Cutoff Current:

With_ case temperature = 25°C, collector-to-base volts = 60,

and base current = 0 ............. i 10 max ma
With case temperature = 125°C, collector-to-base volts
and base current = @ ......... . .t 10 max ma
Emitter-Cutoff Current:
With case temperature = 25°C, emitter-to-base volts = 5, and
collector current == 0 ..... .. ... ... iiieeeeei 15 max ma
With case temperature = 125°C, emitter-to-base volts
and collector current == 0 ....... ... ... . e iiiiiiias 15 max ma
Collector Current (with base reversed biased, collector-to-emitter

volts = 120, and emitter-to-base volts = 1.5) ...... .. ....... 20 max ma
Thermal Resistance (with ]unctlon temperature = 100°C,

collector-to-emitter volts = 40, and collector amperes = 0.5) 1.5 max °C/watt
Saturated Switching Turn-on Time %wnh de collector supply

volts = 30, turn-on and turn-off base- amperes — 1.2, and

collector amperes == 15) ... ... e 0.5 max usec
Saturated Svutchmg Stiorage Time (with dc collector supply

volts = 30, turn-on and turn-off base amperes — 1.2, and

collector amperes == 15) ... ... .. ittt 1.5 max psec
Saturated Switching Fall Time (with de’ collector supply voltage

~—= 30, base amperes = 1.2, and collector amperes = 15) ........ 0.5 max usec

Second Breakdown Characteristics (safe-operating reglon)
Current at second breakdown with collector-to-emitter .
VOIS = 05 e e 700 min ma
Energy ‘at second breakdown with emitter-to-base volts = —§,
collector amperes = 10, base-to-emitter resistance —- 20 ohms, . i K
and inductance = 40 Zh .......oiei e eraees . 2 min mjoules

In Common-Base Circuit

Collector-to-Base Feedback Capacitance (with ecollector-to-base
volts — 10, base current = 0, and frequency —= 1 Mc) ........ 900 max pf
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I» Common-Emitter Circuit

DC Forward Current-Transfer Ratio:
With collector-to-emitter volts = 3 and pulsed collector

AMPETeS == 5% ... . ... 35 min
With collector-to-emitter volts = 3 and pulsed collector
amperes = 15% ... e e 20 to 80
With collector-to-emitter volts — 4 and pulsed collector
amperes == 20 ... ... 15 min
Gain-Bandwidth Product (with eollector-to-emitter volts' = 10, .
collector amperes — 3, and frequency = 5 Mc) .............. 20 min Me

* Pulse duration = 350 psec or less; duty factor = 0.02 or less.

POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of aerospace, military,
¢ €  and industrial applications requiring
a high degree of reliability. The high 2N3265
current-handling capability of this
8 type and its fast switching speed
make it especially suitable in circuits where optimum circuit efficiency is de-
sired. This type is used in switching-control amplifiers, power gates, switching
regulators, dc-de converters, dc-ac inverters, de-rf amplifiers, and power os-
cillators. Outline 46, Outlines Section. This type is electrically identical with
type 2N3263 except for the following items:

Transistor Dissipation ... ... .. ... .. See Dissipation Curve
Thermal Resistance (with junction temperature = 100°C,
collector-to-emitter volts = 40, and collector ampere = 0.5) 1 max °C/watt

DISSIPATION CHARACTERISTICS
TYPE 2N3265
LFOR MAXIMUM CASE TEMPERATUR&;S ABOVE|
75% C, DERATE LINEARLY AT 1 W/°C

125{I5 |

100| LOOX |

PR i
4o |

[

CASE TEMPERATURE =175 C
| | 1 1.
© 0 20 30 40 50 60 70 80 90
COLLECTOR-TO-EMITTER VOLTS
92Cs-1SIT

MAXIMUM TRANSISTOR
DISSIPATION—WATTS

POWER TRANSISTOR

Silicon n-p-n type used in a
wide variety of aerospace, military,
and industrial applications requiring
a high degree of reliability. The high 2N3266
current-handling capability of this
type and its fast switching speed
make it especially suitable in circuits where optimum circuit efficiency is de-
sired. 'This type is used in switching-control amplifiers, power gates, switching
regulators, de-de converters, dc-ac inverters, de-rf amplifiers, and power os-
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cillators. Outline 46, Outlines Section. This type is electrically identical with
type 2N3264 except for the following items:

Transistor Dissipation ... ... ... ... ... ... . . .. i i i See Dissipation Curve
Thermal Resistance (with junction temperature = 100°C,
collector-to-emitter volts = 40, and collector ampere == 0.5) 1 max °C/watt

DISSIPATION CHARACTERISTICS

TYPE 2N3266 i
| FoR MAXIMUM CASE. TEMPERATURES ABOVE
75° C, DERATE LINEARLY AT | W/°C
S sl | |
BE 125
P T
21 100190
£ \
3k 750122 l
B
28 gl 180 :
go
281 CASE TEMPERATURESITS' G
I S A T |

10 20 30 40 50 60 70 _60 90
COLLECTOR=TO-EMITTER VOLTS .

TRIPLE DIODE

Hermetically sealed germanium
type used in high-speed switching
service in electronic data-processing

3DG001 systems. Package has the same di-
mensions as JEDEC No. TO-33; out~
line 13, Outlines Section. Diode units

are identical with those of type 2DG001. This is a discontinued type listed for
reference only.

3746 See List of Discontinued Transistors at end of
Technical Data Section for abbreviated data.

TRANSISTOR
3907 / Germanium p-n-p type used in 8
critical switching applications in
2N 40 4 data-processing equipment. This c
premium type features excellent sta-

bility, reliability, and rugged con-
struction. JEDEC No. TO-5 package;
outline 6, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage (with emitter open) .................. —25 max volts
Collector-to-Emitter Voltage (with emitter-to-base volts = —1) —24 max volts
Emitter-to-Base Voltage (with collector open) .................. ~l2max  volis
Collector Current ........ ...ttt iiiiierenoraiiecisntssane —200 max ma
tter Current .. ... ... iiiiiiaiiiiiiiiirserientretiaariean . 200 max ma
Transistor Dissipation:
At ambient temperatures up to 25°C ........ Garessiiieaeeoa B 150 max mw
At ambient temperatures above 25°C ... .ciiciviiiirrroeenoe See curve page 80
Ambient-Temperature Range: .
Operating ............coiiieiiiaiannns —65 to 85 C
Storage ... —65 to 100 °C
Lead Temperature (for 10 seconds max um) 235 max °C
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CHARACTERISTICS
Base-to-Emitter Saturation Voltage:
With collector ma = —12 and base ma = —04 ....covvevccncnn -—0.35 max volt
With collector ma = —24 and base ma = —1 ..... cecosonse —0.4 max volt
Collector-to-Emitter Saturation Voltage:
With collector ma = —12 and base ma = —0.4 ...... feiseaason —0.15 max volt
With collector ma = —24 and base ma = —1 ... ...........cc —8.2 max volt
Collector-Cutoff Current (with collector-to-base volts — —12
and emitter current = 0) ... ... .. ... ieii e, . —5 max ua
Stored Base Charge (with collector ma = —10 and base ma —= —1) 1400 max pcoul

In Common-Base Circuit

Small-Signal Forward-Current-Transfer-Ratio Cutoff Freguency

(with collector-to-base volts = —6 and collector ma = —1) .. 4 min M
Cutput Capacitance (w1th collector-to-base volts = —6

and emitter current = 0) ... ... ... .. ..o, eeinioes 20 max i
Input Capacitance (with emitter-to-base volts = —6

and collector current == 0) ... .....................0 Ceersacns 20 max pE

In Common-Emitter Circuit

Forward Current-Transfer Ratio:
With collector-to-emitter volts == —0.15 and collector ma = —12 30 min
With collector-to-emitter volts = —0.2 and collector ma = —24 24 min

POWER TRANSISTOR

Germanium p-n-p type used in
high-fidelity audio-frequency ampli«
fier applications. This type is in-
tended primarily for use in push- 40022
pull class B output circuits requiring
low distortion, high power output,
and wide frequency response. It can also be used in class A af power ampli-
fiers in driver~ or output-stage circuits. This type features high collector cur-
rent and dissipation capabilities, and exceptional linearily of characteristics
over the full range of collector current. JEDEC No. TO-3 package; outline 5,
QOutlines Section.

MAXIMUM RATINGS

Collector-to-Base VoItage .........ccoviininnerioeerronnanaien o =—32 max volts
Collector-to-Emitter Voltage (w1th base-io-emitter Tesistance

= 30 ONINS) . et e B —32 max volts
Emitter-to-Base Voltage ............... —5 max volts
Collector Current ....... .. —5 max amperes

Base Current ..........

e —1 max ampere
Transistor Dissipation:

At mounting flange temperatures up to 81°C ...... vessciessa 12.5 max

At mounting flange temperatures above 81°C .......c.ccc00. . Derate 0.66 watt/ C
Temperature Range:

Operating (junction) and Storage .............. cesscossaeess —63 10100 °C
Lead Temperature (for 10 seconds maximum) .........cococssas 255 max °c
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = —5

and emitter current = 0) ...... ... ... oo —32 min volts

Collector-to-Emitter Breakdown Voltage (with collector ma
== —200 and base-to-emitter resistance = 30 ohms)
Emitter-to-Base Breakdown Voltage (w1th emitter ma =
and collector current = 0) .............. ... ... .. ... ..., . —5 min volts
Base-to-Emitter Voltage (WIth collector-to-base volts
and collector ma —= —0.18 volt
Collector-Cutoff Current (with collector-to-base volts
and emitter current — 0) ......... ... .. ... ... —1 max ma
Collector-Cutoff Saturation Current (with collector-to-base
volts = --0.5 and emitter current = 0) .................. ... . —0.1 m
Thermal Resistance (junction-to-case)

.. —32 min volis

..................... veoe 1.5 max °C/watt

In Common-Emifter Circuit

Gain-Bandwidth Product (w1th collector-to-emitter volts = —5
and collector ampere —: . 300 kilocycles
DC Forward Current- Transfer Ratio (wlth collector-to-
volts == —2 and collector amperes = 1) .....evvevennenneens aa 50




302 RCA Transistor Manual

TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT

DC Collector Supply Voltage .................ociiiiiiiiiinenes
Zero-Signal DC Collector Current
Zero-Signal Base-Bias Voltage
Peak Collector Current .
Maximum-Signal DC Collector Current ........ e,
Input Impedance of Stage (per base)
Load Impedance (speaker voice coil)
Power Gaill . ... . e et i et e e
Maximum-Signal Power Outpul ..
Total Harmonice Distortion ......., et e et
Maximum Collector Dissipation (per transistor)
EIA Musie Power-Output Rating

TYPICAL OPERATION IN CLASS A AF-AMPLIFIER CIRCUIT

DC Collector Supply Voltage ............cciviiiiiiiriinearsens
DC Collector-to-Emitter Vo tage
DC Collector CUrrent ........ ... ccivuiiniiiniiiennrnennaaneann
Peak Collector Current
Input Impedance ............c.iiiiiieniaeseeciaenanannn
Collector Load Impedance .. ........ .. ...coiiiiiiiiiiiiiiinninn
Maximum-Signal Power Output ....................... ... veans
Total Harmomc Distortion .. ... i i ..
Power Gain

POWER TRANSISTOR

Germanium p-n-p type used in

high-fidelity audio-frequency ampli-

40050 fier applications. This type is in-
tended primarily for use in push-

pull class B output circuits requiring

low distortion and wide frequency

—14 volts
—50 ma
—0.18 volt
—2.25 amperes
—0.716 armpere
43 ohms
4 ohms
24 db
10 watts
5 per cent
wa
18 watts
—16 volts
—13.2 volts
—0.9 ampere
—18 amperes
15 ohms
15 ohms
5 watts
S5 per cent
33 db
12 watts
3
3G B

response. It can also be used in class A af pewer amplifiers in driver- or output-
stage circuits. This type features high dc beta and linear gain characteristics
up to five amperes. JEDEC No. TO-3 package; outline 5, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Voltage ............... RN [ .
Collector-to-Emitter Voltage ...........ccciiiiiiiieiirianniinns
Emitter-to-Base Voltage ............ ... oot i, R

Collector Current .......... .. .t it
Base CUITENt . ... ... .ottt e
Transistor Dissipation:
At mounting flange temperatures up to 81°C ... .............
At mounti flange temperatures above 81°C ................
Temperature Range:

—40 max volts
—40 max volts
—5 max volts
—5 max amperes
—1 max ampere

125 max watts
Derate 0.66 watt/°C

Operating (junction) and Storage .............. .. c.coivnnn —65 to 100 °C
Lead Temperature (for 10 seconds maximum) ................. 255 max °C
CHARACTERISTICS

Collector-to-Base Breakdown Voltage (with collector ma — ~5
and emitter current =— .
Collector-to-Emitter Breakdown Voltage (with collector ma
— —600 and base-to-emitter resistance — 68 ohms) .. . ... ..
Emitter-to-Base Breakdown Voliage (thh emitter ma = --2
and collector current — 0) ....... ... ... ... .. ... ...
Base-to-Emitter Voltage (thh collector-fo-base volts — —10
and collector ma — --50) ... ... ..
Collector-Cutoft Current (with collector-to-base volts — --30
and emitter current — 0) ..., ... ... L0 L .,
Collector-Cutoff Saturation Current (thh "collector-to-base
volts = —0.5 and emitter current — 0) ................... ...
Thermal Resistance (junction-to-case) ............. ... ... ...,

In Common-Emitter Circuit

Gain-Bandwidth Product (with collector-to-emitter volts — —§
and collector ampere — —0.3) ....... ... oL Lol

DC Forward Current- Transfer Ratio (with collector-to-emitter
volts — —2 and collector amperes = 1) .............. ... ......

—40 min volts
~—40 min volts

—5 min volts

0.17 volt
—500 max una
—100 ma

1.5 max ’C/watt

500 kilocycles

50 min
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TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT

DC Collector Supply Voltage ..........cciceiivmeriaaniininninnes —18 volts
Zero-Signal DC Solfector Current .......... . il i —50 ma
Zero-Signal Base-Bias Voltage .........c.voviviianieerreenonees —0.17 volt
Peak Collector CUITent .................c.c.iieeivesenveranrennnes —2.8 amperes
Maximum-Signal DC Collector Current ...........ccciuvivinnas —0.8 ampere
Input Impedance of Stage (per base; PR N 32 ohins
Load Impedance (speaker voice coil) ................ciieiun, 4 ohms
Power Gaill ... ... ... i e e et e e 28 db
Maximum-Signal Power Output ........ ... ... iiiiriianiiaenn. 15 watts
Total Harmonic Distortion ... ........... ... . ... oo, S per cent
Maximum Collector Dissigation (per transistor) ................ 7.5 watts
EIA Musie-Power QOutput Rating ................ .0 iiiiie 25 watts

TYPICAL OPERATION IN CLASS A AF-AMPLIFIER CIRCUIT

DC Collector Suptply Voltage .......oiiiniiiiaiiii e —16 volts
DC Collector-Emitter Voltage . —13.2 volts
DC Collector Current ....... . —0.9 ampere
Peak Collector Current ... e et eeetiae i eiiaees —18 ampere
Input IMpPeGameCe ... .......cuuiiuiroaeeneoneannsrreersiioneaasans 10 ohms
Collector Load ImMpedance . ........cceveevenonrovnsocnncennannn 15 ohms
Maximum-Signal Power Output ...........cooiiiiii i, 5 watts
Total Harmonic Distortion . ....... ..o iiiiiiiiciniia, 5 per cent
Power Galll ... ... i i ettt et 36 db
Maximum Collector Dissipation ,................ciiiiviiininnnn 12 watts
POWER TRANSISTOR

Germanium p-n-p type used in

s high-fidelity audio-frequency ampli-

fier applications. This type is in-

e) tended primarily for use in push- 4005]
e oL pull class B output circuits requiring

low distortion and wide frequency
response. It can also be used in class A af power amplifiers in driver- or output-
stage circuits. This type features high de beta and linear gain characteristics
up to five amperes. JEDEC No. TO-3 package; outline 5, Outlines Section. This
type is similar to type 40050 except for the following items:

CHARACTERISTICS

Collector-to-Base Breakdown Voltage ................cvvevnnnn —50 min volts
Collector-to-Emitier Breakdown Voltage ...................... —50 min volts
TYPICAL OPERATION IN CLASS B PUSH-PULL AF AMPLIFIER CIRCUIT

DC Collector Sugpliy Voltage ... ittt —22 volts
Zero-Signal DC Collector Current ............cceiivenrvearrenns —50 ma
Zero-Signal Base-Bias Voltage .............iiiiiiiiiiiiiiiiian, —0.17 volt
Peak Collector Current . ............. . ciiiiiiiiirieiinennnanas -3.35 amperes
Maximum-Signal DC Collector Current ........................ —11 amperes
Input Impedance of Stage (per stage) ........... e iieeaaas 31 ohms
Load Impedance (speaker voice coil) .............. ... ..., 4 ohms
Power Galn ... ... ... . e i e e 28 db
Maximum-Signal Power Output ........... .. ... ... .....cceiue, 25 watts
Total Harmonic Distortion . .............. . ...... . 5 per cent
Maximum Collector Dissipation (per transistor) 12.5 watts

EIA Music Power Output Rating ... .......... .. .......... 45 watts

See RCA TUNNEL DIODE CHART starting on page 40054
324 for complete data on these tunnel diodes and to

rectifiers. 40070

40076
to
40079

See RCA TUNNEL DIODE CHART starting on
page 324 for complete data on these tunnel diodes.
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TRANSISTOR

Silicon n-p-n type designed spe-
cifically for use as an oscillator in
40080 27-Mc 5-watt citizens band applica-
tions. JEDEC No. TO-39 package;
outline 32, Outlines Section.

MAXIMUM RATINGS

Collector-to-Emitter Voltage (with base open) .........cocece0
Collector Current ...... ... ... ... . i iiiiiincrraannonanaen
Transistor Dissipation:

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

At ambient temperatures a%ove 25°C it
Temperature Range:

Operating (junction) and Storage ........... ... ciivecoravens
CHARACTERISTICS
Collector-to-Emitter Voltage (with collector ma — 10 and

ase current = 0) ... .. ... e .
Collector-CutofE ¢ Current (with collector-

emitter current = 0) ...... ... ... e, .

TYPICAL OPERATION IN 27-MC RF OSCILLATOR CIRCUIT

Power Output (thh collector supply volts = 12 and maximum
collector ma = 32) ..ueiiiiitii ittt a et e caarraan

TRANSISTOR

Silicon n~-p-n type designed spe-
cifically for use as a driver in 27-Mec

4008] 5-watt citizens band applications.
) JEDEC No. TO-39 package; outline
32, Outlines Section.

MAXIMUM RATINGS

Collector-to-Emitter Voltage (with reverse bias between base
and emdtter) ... e e
Emitter-to-Base Voltage (with collector open) .................,
Collector CUIrent ... ........iiiiniriieieiriiiiraiiienianannenes
Transistor Dissipation:
At case temperatures up to 25°C . ...
At case tem eratu_res above 25°C ..
Temperature ge
Operating (]unct.lon) and Storage

CHARACTERISTICS

Collector-to-Emitter Voltage (with base-to-emitter volts = —0.5
and collector pa = 100) . ..... ... .. ... ..

Emitter-to-Base Voltage (with emitter xa = 500 and collector
current == 0) ... e

Collector-Cutoiff Current (with collector-to-base volts — 15 and
emitter current: = 0) ... ... ... ...

TYPICAL OPERATION IN 27-MC RF DRIVER CIRCUIT

Power Output (with collector supply velts = 12, maximum
collector ma = 85, and rf power input = T5MW) .eoae oo

TRANSISTOR

Silicon n-p-n type designed spe-

cifically for use as a power ampli-

40082 fier in 27-Mc 5-watt citizens band
applications. JEDEC No. TO-39

package; outline 32, Outlines Section.

®»

E c
30 max volts
250 max ma
0.5 max watt
See curve page 80
—63 to 175 °C
30 min volts
10 max ua
100 min mw

®»

E <
60 max volts
2 max volts
250 max ma
2 max watts
See curve page 80
—65 10 175 °C
60 min volts
2 min volts
10 max sa
400 min mw

@s
E [
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MAXIMUM RATINGS

Collector-to-Emitter Voltage (with reverse bias between base

and emitter) ... ... L . 60 max volis
Emitter-to-Base Voltage (with collector open) .. 2.5 max volts
Collector Current . ... ... . ... . iiiairiinerureaacaeeearas 1.5 max amperes
Transistor Dissipation:

At case temperatures up to 25°C ... . oiiiiiiiiienn e 5max  watis

At case temperatures above 25°C ..,............ e brrenie s See curve page 80
Temperature Range: .

Operating (junction) and Storage ....... BN .. —63t0 175 C
CHARACTERISTICS
Collector- to-Emitter Voltage (with base-to-emitter volts

= —0.5 and collector pa = 500) .................. . io..ns . 60 min volts
Emm.er to-Base Voltage (with emitter za = 500 and collector

current = 0) ... .. e B 2.5 min volts
Collector-Cutoff Current (with collector-to-base volts

= 15 and emitter current = 0) ......... ... ... .. ... iiiiiiaees 10 max na

TYPICAL OPERATION IN 27-MC RF POWER-AMPLIFIER CIRCUIT

Power Output (w1th collector supply volts = 12, maximum

collector ma = 415, and rf power input — ~ 350 mw) ...... 3 min watts.
TRANSISTOR
@B Silicon n-p-n type used in a wide

variety of small-signal and medium-
power applications in industrial
; -3 equipment. This type features low 40084
€ ¢ noise and leakage characteristics,
high pulse beta, high switching
speeds, and a very low output capacitance, JEDEC No. TO-18 package; outline
12, Outlines Section.

MAXIMUM RATINGS

Collector-to-Base Volta% .
Collector-to-Emitter Vo tage
With base open ....... ......
With base-to-emitter resistance 50 max volts
Emitter-to-Base Voltage 5 max volts
Collector Current ... .. ........ ... ...cciiivinennn P 1 max ampere
Transistor Dissipation:
At ambient temperatures up to 25°C

66 max volts

40 max volts

0.5 max watt

At eas: temperatures up to 25°C .. ... . . ... ieiieiaaavenn 1.8 max walits

At ambient or case temperatures above 25°C ,.............. . See curve page 80
Temperature Range:

geratmg (junction) and Storage ................ ... .0.e... —65 to 200 °C

Lead Temperature (for 10 seconds maximum) .................. 225 max °C
CHARACTERISTICS
Collector-to-Base Breakdown Voltage (with collector ma = 0.1) 60 min volts:
Emitter-to-Base Breakdown Voltage (with emitter ma = 0.1) .. 5 min volts
Collector-to-Emitter Sustaining Voltage:

With base open and pulsed collector ma = 100* ... ......... . 40 min volts

With external base-to- exmtter resistance = 10 ohms and

pulsed collector ma = 100* ......... ... .........c.cc0.u.... . 50 min volts

Collector to-Emitter Saturatlon Voltage (with pulsed collector’

ma = 150* and base ma = 15) ......... . ... iiiiiiaiias 1.4 max volis
Base-to-Emitter Satuxatlon Voltage (with pulsed collector ma

= 130* and base ma = 15) .............i it . 1.7max  volis
Collector-Cutoft Current (with collector-to-base volts = 30

and emitter current — Q) ... ... ... ... ... o 0.25 max ra
Emitter-Cutoff Current (w1th emitter-to-base volts = 4 and

collector current = Q) ...... ... ... . . il 0.25 max ua
Thermal Resistance:

Junetion~to-case ... ... ... . . e e, cerees 97 max °C/watt

Junction-to-ambient .......... ... . . Ve 350 max °C/watt

in Common-Base Circuit

Emitter-to-Base Capacitance (with emitter-to-base volt = 0.5

and collector current = 0) ........ .. ... ... . ... ... ... . 80 max pf
Collector-to-Base Capacitance with collector-to-base wvolts

= 10 and emiiter current = 0) ........... ..ttt o 15 max pt
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fn Common-Emitter Circuit

DC Forward Current-Transfer Ratio (With collector-to-emitter
volts = 10 and pulsed collector ma — 150*) ................ 50 to 250
Small- Gxgnal Forward-Current- Transfer Ratio (with collector-
to emltter volts = 10, collector ma = 50, and frequency
220 MC) e 5 min

ma = 0.3, generator re51st.ance = 500 ohms, circuit bandwidth
=15 kllocycles, and input frequency = 1 kilocycle) ...... 8 max db

* Pulse duration = 300 usec; duty factor = 0.018.

SILICON RECTIFIER

Hermetically scaled 10-ampere
type for use at peak reverse voltages
40] 08 up to 50 volts. This type is used in
generator-type power supplies in
mobile equipment; dc-to-de con- JK
verters and battery chargers; power
supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and dc-motor power supplies; machine-tool controls; welding and electro-
plating equipment; dc-blocking service; magnetic amplifiers; and a wide variety
of other industrial power-control applications. JEDEC No. DO-4 package; out-
line 2, Outlines Section.

MAXIMUM RATINGS
For power-supply frequency of 60 cps, single-
phase operation, with Tesistive or inductive load

TA

Peak Reverse Voltage ............... ... ... ... ... . .ciiiiiann 50 max volts
DC Blocking Vollage .. ...... ... .. .. . .. ... ... . 50 max volts
Average Forward Current (at case temperature of 150°C) . 10 max amperes
Peak Recurrent Current ........... ... . .. .. . ..

Peak Surge Current (at case temperature of 150° (‘)
Maximum Opeéerating Temperature ................ . 175 max

CHARACTERISTICS

Maximum Reverse Current:

40 max amperes

140 max amperes

Static {at case temperature = 25°C) . ..........viirinrnnnns 0.075 ma
Dynamic (at case temperature — 150°C) ......... 2.0 ma
Maximum Forward Voltage Drop (average value) 0.60 volt
SILICON RECTIFIER 0%
This type is a reverse-polarity
40] 08R version of type 40108. JEDEC No.
DO-4 package; outline 2, Outlines
A

Section.

SILICON RECTIFIER

Hermetically sealed 10-ampere A

type for use at peak reverse voltages

40" 09 up to 100 volts. This type is used in

generator-type power supplies in

mobile equipment; de-to-dc convert-

ers and battery chargers; power sup-

plies for aircraft, marine, and missile equipment; transmitters, rf generators,

and de-motor power supplies; machine-tool controls; welding and electroplat-

ing equipment; de-blocking service; magnetic amplifiers; and a wide variety

of other industrial power-control applications. JEDEC No. DO-4 package; out-

line 2, Outlines Section. This type is identical with type 40108 except for the
following items:

RIL
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MAXIMUM RATINGS

For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

Peak Reverse Voltage ......... ... .. .. it iiiienaian 100 max volts
DC Blocking Voltage .......iciviiiiiiiiiiiiaiieriiiiininrnaes 100 max volis
K SILICON RECTIFIER

This type is a reverse-polarity
version of type 40109. JEDEC No.
DO-4 package; outline 2, Outlines 40]09R
I Section.

SILICON RECTIFIER

A Hermetically scaled 10-ampere

type for use at peak reverse volt-

ages up to 200 volts. This type is

used in generator-type power sup- 40] ]0
plies in mobile equipment; de-to-de

converters and battery chargers;

power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and de-motor power supplies; machine-tool controls; welding and
electroplating equipment; dec-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-4 pack-
age; outline 2, Outlines Section. This type is identical with type 40108 except
for the following items:

MAXIMUM RATINGS

For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

K

Peak Reverse Vollage . ...... ... . ... . . iiiiiiainrinennas 200 max volts
DC Blocking Voltage .........c.oiiiiiivtiirrnriinanriaacnans 200 max volts
CHARACTERISTICS
Maximum Reverse Current:

Dynamic (at case temperature = 3150°C) .........0evuirirueren 1.5 ma

SILICON RECTIFIER

This type is a reverse-polarity
version of type 40110. JEDEC No.
DO-4 package; outline 2, Outlines 40] IOR
Section.

SILICON RECTIFIER

A Hermetically sealed 10-ampere

type for use at peak reverse volt-

ages up to 300 volts. This type is 40] 'I'l

used in generator-type power sup-

plies in mobile equipment; dc-to-de

converters and battery chargers;

power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and de-motor power supplies; machine~tool controls; welding and
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-4 pack-
age; outline 2, Outlines Section. This type is identical with type 40108 except
for the following items:

S K
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MAXIMUM RATINGS
For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

Peak Reverse Voltage ...
DC Blocking Voltage ....

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature = 150°C) ................... .

SILICON RECTIFIER

This type is a reverse-polarity
40] 'I 'I R version of type 40111. JEDEC No.
DO-4 package; outline 2, Outlines

Section,

SILICON RECTIFIER

Hermetically sealed 10-ampere

type for use at peak reverse volt-

40] ]2 ages up to 400 volts. This type is
used in generator-type power sup-

plies in mobile equipment; de-to-de

converters and battery chargers;

300 max volis
300 max volts

15 ma

1T

power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and de~-motor power supplies; machine-tool controls; welding and
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-4 pack-
age; outline 2, Outlines Section. This type is identical with type 40108 except

for the following items:

MAXIMUM RATINGS
For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

Peak Reverse Voltage ......cocvieiiiiiiiiiiiniiiennennreeeanns
DC Blocking Voltage .......c.veviiieiioiiioninscorcsosssnnran .

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature = 150°C) ......cc00c000-c0c <o

SILICON RECTIFIER

This type is a reverse-polarity
40] 12R version of type 40112. JEDEC No.
DO-4 package; outline 2, Qutlines

Section.

SILICON RECTIFIER

Hermetically sealed 10-ampere

type for use at peak reverse volt-

40113 ages up to 500 volts. This type is
used in generator-type power sup-

plies in mobile equipment; de-to-de

converters and battery chargers;

400 max  volie
400 max  volis

10 ma

L K

power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and dc-motor power supplies; machine-tool controls; welding and
electroplating equipment; dc-blocking service; magnetic amplifiers; and a wide
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variety of other industrial power-control applications. JEDEC No. DO-4 pack-
age; outline 2, Outlines Section. This type is identical with type 40108 except
for the following items:

MAXIMUM RATINGS

For power-supply frequency of 80 cps, single-
phase operation, with resistive or inductive load

Peak Reverse Voltage .......... O 500 max volfs
DC Blocking VoltaBe ....v.ivuininn i ioir i i ire ivvsinennas 500 max volts

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature — 150°C) ,..... e 0.85 ma

T SILICON RECTIFIER

This type is a reverse-polarity

i f t; 40113. JEDEC No.
%e(l)‘s-lfx-]p;)ckagg;e outline 2, Outliné)s 40] 13R

WA Section.
SILICON RECTIFIER
A Hermetically sealed 10-ampere

type for use at peak reverse volt-

ages up to 600 volts. This type is

used in generator-type power sup- 40] ]4

plies in mobile equipment; dec~-to-de

K converters and Dbattery chargers;

power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and dc-motor power supplies; machine-tool controls; welding and
electroplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power~control applications. JEDEC No. DO-4 pack-
age; outline 2, Outlines Section. This type is identical with type 40108 except
for the following items:

MAXIMUM RATINGS
For power-supply frequency of 60 cps, single-
phase operation, with resistive or inducfive load

Peak Reverse Voltage ..........c.c00. PN i 600 max volts
DC Blocking Voltage .......... . c.ciiovuvecocoranrvennareanns 600 max volts

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature = 150°C) .............. vesea. 0.75 ma

0K SILICON RECTIFIER

This type is a reverse-polarity

i f 40114. JEDEC No.
]‘seOrs—Tnp:ckatggf outline 2, Outlineos 40] ]4R

A Section,
SILICON RECTIFIER
A Hermetically sealed 10-ampere

type for use at peak reverse volt-
ages up to 800 volts. This type is
used in generator-type power sup- 401 ]5
plies in mobile equipment; de-to-dec
=i converters and battery chargers;
power supplies for aircraft, marine, and missile equipment; transmitters, rf
generators, and dc-motor power supplies; machine-tool controls; welding and
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electroplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-4 pack-
age; outline 2, Qutlines Section. This type is iaentical with type 40108 except
for the following items:

MAXIMUM RATINGS
For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

800 max volis

Peak Reverse Voltage
800 max volts

DC Blocking Voltage
CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature = 150°C) ........c.cvecocnoe . 0.65 ma

SILICON RECTIFIER s

This type is a reverse-polarity
40" 'I 5R version of type 40115. JEDEC No.
DO-4 package; outline 2, Outlines

Section.

SILICON RECTIFIER

Hermetically sealed 10-ampere oA

type for use at peak reverse volt-

40" 16 ages up to 1000 volts. This type is

used in generator-type power sup-

plies in mobile equipment; dc-to-de

converters and battery chargers;

power supplies for aircraft, marine, and missile equipment; transmitters, rf

generators, and dc-motor power supplies; machine-tool controls; welding and

electroplating equipment; de-blocking service; magnetic amplifiers; and a wide

variety of other industrial power-control applications. JEDEC No. DO-4 pack-

age; outline 2, Outlines Section. This type is identical with type 40108 except
for the following items:

MAXIMUM RATINGS

For power-supply frequency of 60 cps, single-
phase operation, with resistive or inductive load

LA

SIK

Peak Reverse Voltage ...........ccc.iiiiiiireiirionenineinnnnn,s 1000 max volts
DC Blocking Voltage ............cviiiiinieieroniisreracannnnns 1000 max volis

CHARACTERISTICS
Maximum Reverse Current:
Dynamic (at case temperature — 150°C) ...........¢oeveeven . 0.50 ma

SILICON RECTIFIER K

This type is a reverse-polarity

40" 'I 6R version of type 40116. JEDEC No.
DO-4 package; outline 2, Outlines

Section. A
SILICON RECTIFIER
Hermetically scaled 18-ampere oA

type for use at peak reverse volts

40208 up to 50 volts. This type is used in
generator-type power supplies in

mobile equipment; de-to-de con-

verters and battery chargers; power

supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and de-motor power supplies; machine-tool controls; welding and elec~

K
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troplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-5 pack-
age; outline 3, Qutlines Section.

MAXIMUM RATINGS

Peak Reverse Vollage ........v.vveiininininininarniveaiinaisnes 50 max volts
DC Blocking Voltage ..............c.iiiiiiiiiniiinieiiaianna 50 max volts
Avera% Forward Current (at case temperature — 150°C) . 18 max amperes
Peak Recurrent Current ... ......................... . 72 max amperes
Peak Surge Current (at case temperature = 150°C) . 250 max amperes
Maximum Operating Temperature ................... . 175 max

CHARACTERISTICS

Maximum Reverse Current:

Static (at case temperature = 25°C 0.10 ma
Dynamic (at case temperature = 150°C) ........ 3.0 ma
um Forward Voltage Drop (average value) 0.65 volt

1K SILICON RECTIFIER

This type is a reverse-polarity
version of type 40208, JEDEC No.
DO-5 package; outline 3, Outlines 40208R
Section,

SILICON RECTIFIER

A Hermetically sealed 18-ampere
type for use at peak reverse volts up
to 100 volts. This type is used in gen-
erator-type power supplies in mo- 40209
bile equipment; dc-to~de converters
=K and battery chargers; power supplies
for aircraft, marine, and missile equipment; transmitters, rf generators, and
de-motor power supplies; machine-tool controls; welding and electroplating
equipment; de-blocking service; magnetic amplifiers; and a wide variety of
other industrial power-control applications. JEDEC No, DO-5 package; outline
3, Outlines Section. This type is identical with type 40208 except for the fol-
lowing items:

MAXIMUM RATINGS

Peak Reverse Voltage ....... .. ..i . iiiiineeiiiaviiuiinnecaiess 100 max volts
DC Blocking Voltage ......... ... it iiiiiiriiiiiiiiainaarns 100 max volts

Tk SILICON RECTIFIER
This type is a reverse-polarity
version of type 40209, JEDEC . No.
DO-5 package; outline 3, Outlines 40209R
A Section.
IA

ISEY

SILICON RECTIFIER

Hermetically scaled 18-ampere
type for use at peak reverse volts
up to 200 volts. This type is used in
generator-type power supplies in 402]0
mobile equipment; dec-to-dc con-
verters and battery chargers; power
supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and dc-motor power supplies; machine-tool controls; welding and elec-
troplating equipment; dc-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-5 pack-
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age; outline 3, Outlines Section. This type is identical with type 40208 except
for the following items:

MAXIMUM RATINGS
Peak Reverse Voltage .................coi i i 200 max volts
DC Blocking Voltage ... ... ... ... . . . i 200 max volts
CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature = 150°C) .. ................., 25 ma

SILICON RECTIFIER %

This type is a reverse-polarity
402]0R version of type 40210. JEDEC No.
DO-5 package; outline 3, Outlines

Section. [STA

SILICON RECTIFIER

Hermetically sealed 18-ampere A

type for use at peak reverse volts

402] -I up to 300 volts. This type is used in

generator-type power supplies in

mobile equipment; dc-to-de con-

verters and battery chargers; power

supplies for aircraft, marine, and missile equipment; transmitters, rf genera-

tors, and dec-motor power supplies; machine-tool controls; welding and elec-

troplating equipment; dec-blocking service; magnetic amplifiers; and a wide

variety of other industrial power-control applications. JEDEC No. DO-5 pack-

age; outline 3, Outlines Section. This type is identical with type 40208 except
for the following items:

MAXIMUM RATINGS

Peak Reverse Voltage ...t 300 max volts
DC Blocking Voltage ..........c.iviiieonernenniaineinns 300 max volts

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature — 150°C) ...................c 2.5 ma

5[k

SILICON RECTIFIER s

This type is a reverse-polarity
402-|-IR version of type 40211. JEDEC No.
DO-5 package; outline 3, Outlines

Section.

SILICON RECTIFIER

Hermetically sealed 18-ampere A

type for use at peak reverse volts up

402]2 to 400 volts. This type is used in
generator-type power supplies in

mobile equipment; dc-to-dec con-

verters and battery chargers; power

supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and dc-motor power supplies; machine-tool controls; welding and elec-
troplating equipment; dc-blocking service; magnetic amplifiers; and a wide
variety of other power-control applications, JEDEC No. DO-5 package; outline

STk



Technicai Data 313

3, Outlines Section. This type is identical with type 40208 except for the fol-
lowing items:

MAXIMUM RATINGS
Peak Reverse Voltage ....... ... .. it i iiainnnian 400 max volts
DC Blocking Voltage ......... ..ottt iannnnennnan 400'max volts
CHARACTERISTICS

Maximum Reverse Current:
Dynamiec (at case temperature — 150°C) ..............c...v0us 2.0 ma

Ok SILICON RECTIFIER
This type is a reverse-polarity

version of type 40212, JEDEC No.
DO-5 package; outline 3, Outlines 402]2R
A Section.

SILICON RECTIFIER

DA Hermetically sealed 18-ampere

type for use at peak reverse volts

up to 500 volts. This type is used in

generator-type power supplies in 402]3
mobile equipment; dc-to-de con-

verters and battery chargers; power

supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and dc-motor power supplies; machine-tool controls; welding and elec-
troplating equipment; dc-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-5 pack-
age; outline 3, Outlines Section. This type is identical with type 40208 except
for the following items:

MAXIMUM RATINGS

Peak Reverse Voltage
DC Blocking Voltage

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature _— 150°C)

STk

500 max volts
500 max volts

Tl SILICON RECTIFIER

This type is a reverse-polarity
version of type 40213. JEDEC No.
DO-5 package; outline 3, Outlines 402]3R

A Section.

SILICON RECTIFIER

A Hermetically sealed 18-ampere

type for use at peak reverse volts

up to 600 volts. This type is used

in generator-type power supplies in 40214
mobile equipment; de-to-de convert-

ers and battery chargers; power

supplies for aircraft, marine, and missile equipment; transmitters, rf genera-
tors, and de-motor power supplies; machine-tool controls; welding and elec-
troplating equipment; de-blocking service; magnetic amplifiers; and a wide
variety of other industrial power-control applications. JEDEC No. DO-5 pack-

BK
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age; outline 3, Outlines Section. This type is identical with type 40208 except
for the following items:

MAXIMUM RATINGS

Peak Reverse Voltage ........... i bareee et saes 600 max volts
DC Blocking Voltage .............ccciiiiiineiinieeiionsan ene 600 max volts

CHARACTERISTICS

Maximum Reverse Current:
Dynamic (at case temperature — 150°C) ........ rereenriane . 1.5 ma

SILICON RECTIFIER K

This type is a reverse-polarity
402" 4R version of type 40214. JEDEC No.
DO-5 package; outline 3, Outlines

Section. ='A

SILICON CONTROLLED RECTIFIER %,

G
RMINALY {SHORT
TERMINA TERMINALY

Diffused-junction n-p-n-p type
used in a wide variety of high-
402] 6 current pulse applications. This type
is designed to meet stringent military
environmental and mechanical speci- A
fications. The special high-strength (sTUD)
copper alloy stud can withstand an installing torque up to 50 inch-pounds,
JEDEC No. TO-48 package; outline 19, Outlines Section.

MAXIMUM RATINGS

Peak Reverse Voltage:
Repetitive 600 max vols
720 max volts
600 max volts
2 max amperes

Non-repetitive .. .. ..
Peak Forward Blocking Voltage (repetitive)
Peak Forward Gate Current
Peak Gate Voltage:

Forward ... ... . . .. 10 max volts

Reverse .......... 5 max volts
Peak Gate Power Smax  watts
Average Gate POWEI .. ....vieeiioeannecroaenonineiractansaas 0.5 max watt
Temperature Range:

Operating (€ase) ......cviiiiiiiiiiiiiiireerrirntiirnrsneens —65 to 125 °c

11703 o2 - Y —85 to 150 °C
CHARACTERISTICS
Forward Breakover Voltage (at case temperature of 125°C) .. 600 min volts
DC Gate-Trigger Voltage:

At case temperature of —40°C ... ... i iiiii i e 3.5 max volts

At case temperature of —65°C .. ......... . iiiiiiiieniiiiees 3.7 max volts

At case temperature 0.3 min volt

At case temperature 0.25 min volt
Instantaneous Blocking Current (at case temperature of 125°C):

Forward . 10 max ma

Reverse 10 max ma
DC Gate-Trigger Current:

At case temperature of —65°C 150 max ma

At case temperature of 25°C .. 80 max ma

At case temperature of 125°C . 45 max ma

Holding Current (at case temperature of 125°C)

8 ma
Thermal Resistance (junction-to-case) ............... .e 2 max °C/watt
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SILICON RECTIFIERS

Hermetically sealed types used

CR'I 0" in power-supply applications at
peak reverse voltages up to 10,000

SE RIES volts. These types consist of series-
connected silicon rectifier cells

shunted by a voltage-equalizing

network and molded into a compaect, rugged case of

insulating material.

The integral resistance-capacitance network equalizes the reverse voltages
across the rectifier cells under both steady-state and transient conditions.
These types are designed to meet stringent environmental and mechanical

specifications. Outline 29, Qutlines Section.

Common Parameters

Peak Recurrent Current ..................
Surge Current® ........c.ceiiieiiieroanns
Maximum Reverse Current:

Dynamic (for complete cycle and for

5 amperes
15 amperes

operation at maximum ratings) ..... oo 0.3 ma
Static (at maximum rated dc blocking
voitage and any temperature within
the operating temperature range) ...... 0.8 ma
Ambient Temperature Range (operating
and storage) ........c0ciiiniiienniono —65 to 125°C
CHARACTER-
MAXIMUM RATINGS (Half-wave Rectifier Service) ISTICS
For power-supply frequency of 60 cps, singie-phase
operation, with resistive or inductive foad Max
Peak Transient RMS De Average Forward Shunt
Reverse Reverse Supply  Blacking Forward Voltage Capaci-
RCA Voltage Voltage** Voltage  Voltage Currenty Drop} tance
Type (volts) (voits) (valts) (volts) (ma) (volts} (nf}
CR101 1200 1440 840 1200 850 12 350-600
CR102 2000 2400 1400 2000 825 24 175-320
CR103 3000 3600 2100 3000 725 3.0 140-250
CR104 4000 4300 2800 4000 625 42 100-175
CR105 5000 6000 3500 5000 625 43 85-160
CR106 6000 7200 4200 6000 575 6.0 70-125
CR107 7000 8400 4300 7000 550 12 60-105
CR108 8000 9600 5600 8000 550 7.8 55-100
CR109 9000 10800 6300 9000 550 9.0 45-90
CR110 10000 12000 7000 10000 550 9.6 40-30

* For one-half cycle, sine-wave; for one or more cycles, see

Rating Chart I. Super«

imposed on device operating within maximum voltage, current, and temperature
ratings; may be repeated after sufficient time has elapsed for the device to return to

the presurge thermal-equilibrium conditions.

** Non-repetitive, for duration of 5 milliseconds maximum. The value given is for am-
bient temperatures from 60 to 125°C; for ambient temperatures up to 60°C, see

Rating Chart II.

1 For ambient temperatures up to 60°C; for temperatures above 60°C, see Rating

Chart III.

t For complete cycle and for operation at maximum ratings. For instantaneous forward-
voltage drop, see Instantaneous Forward Characteristics Curve.
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SILICON RECTIFIERS

Hermetically sealed types used
CR20'I in power-supply applications at
peak reverse voltages up to 12,000 A L
SE RIES volts. These types consist of series-
connected, matched silicon rectifier
cells molded into a compact, rugged
case of insulating material. The matched cells assure equalization of internal
voltages under both steady-state and transient conditions. These types are

designed to meet stringent environmental and mechanical specifications.
Outline 380, Outlines Section.

Common Parameters

Average Forward Current* ......... cee.. 300 ma
Peak Recurrent Current .................. 3 amperes
Surge Current** ,.......... e, . 9 amperes

Maximum Reverse Current:
Dynamic (for complete cycle and for
operation at maximum ratings at 100°C) 0.1 ma
Static at maximum rated dc blocking
voltage and any temperature within
the operating range:

25°C e Ceteeeeeeroas 0.01 ma
100°C ... ... i, R | ] ma
Ambient Temperature Range (operating
and storage) ..... et reaeeeerean ves.. —65t0125°C
CHARAC-
MAXIMUM RATINGS (Half-wave Rectifier Service) TERISTICS
Far power-supply freguency of 60 cps, single-phase
operation, with resistive or inductive load Max
Peak Transient RMS be Forward
RCA Reverse Reverse Supply Blocking Voltage
Type Yoitage Voltage$ Voltage Voltage Dropi
{valts) (volts) (voits) (volts) (volts)
CR201 1500 1800 1060 1500 18
CR203 3000 3600 2120 3000 3
CR204 4500 5400 3180 4500 36
CR206 6000 7200 4240 6000 6
CR208 8000 9600 5650 8000 6
CR210 10000 12000 7070 10000 12
CR212 12000 14400 8480 12000 9

* For ambient temperatures up to 60°C; for temperatures above 60°C, see Rating Chart!

** For. one-half cycle, sine wave; for one or more cycles, see Rating Chart II. Super
imposed on device operating within maximum voltage, current, and temperature
ratings; may be repeated after sufficient time has elapsed for the device to returnto
the presurge thermal-equilibrium conditions.

4 Non-repetitive, for duration of 5 milliseconds maximum. The value given is for
ambient temperature from 60 to 125°C; for ambient temperatures up to 60°C, see
Rating Chart III.

§ For complete cycle and for operation at maximum ratings. For instantaneous forward
voltage drop, see Instantaneous Forward Characteristics Curve.
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SILICON RECTIFIERS

Hermetically sealed fin-mounted
CR30'I types used in power-supply appli-
cations at peak reverse voltages up I:_ X
SERIES to 9600 volts. These types consist .wl!
of series-connected silicon rectifier
cells shunted by a voltage-equaliz-
ing network. The integral resistance-capacitance network equalizes the re-
verse voltages across the rectifier cells under both steady-state and transient
conditions. These types are designed to meet stringent environmental and
mechanical specifications. For instantaneous forward voltage drop for these

types, see Instantaneous Forward Characteristics Curve. Outline 47, Qutlines
Section.

Common Parameters

Maximum Reverse Current:
Dynamic (for complete cycle and for
operation at maximum ratings) ...... 1.5 ma
Static (at maximum rated dc block-
ing voltage and any temperature
within the operating temperature

FANEZE) toevtntenreennroneanaoanaanas 2.0 ma
Shunt Capaecitance ................0000ue 0.01 uf
Ambient Temperature Range (operat-

ing and storage) ................c000. —b5t0125°C

MAXIMUM RATINGS (Half-wave Rectifier Service)

For power-supply frequency of 60 cps, single-phase operation, with resistive or inductive load

Peak Transient bC Average RMS
No. Reverse Reverse RMS Blocking Forward Forward  Surge
RCA of Voltage Yoltage* Voltage  Voltage Current**  Current Current}

Type Celfs (volts) {volts) (volts) {volts) (amperes) (amperes) (amperes)
GR301 4 2400 2880 1695 2400 5 7.8 250
CR302 6 3600 4320 2545 3600 5 78 250
CR303 8 4800 5760 3395 4300 5 18 250
CR304 10 6000 7200 4240 6000 5 18 250
CR305 12 7200 8640 5090 7200 5 7.8 250
CR306 14 8400 10080 5935 8400 5 1.8 250
CR307 16 9600 11520 6785 9600 5 7.8 250
CR311 4 2400 2880 1695 2400 9 14 250
CR312 6 3600 4320 2545 3600 9 14 250
CR313 8 4800 5760 3395 4800 9 14 250
CR314 10 6000 7200 4240 6000 9 14 250
CR315 12 7200 8640 5090 7200 9 14 250
CR316 14 8400 10080 5935 8400 9 14 250
CR317 16 9600 11520 6785 9600 9 14 250
GR321 4 2400 2880 1695 2400 12 18.8 400
CR322 ) 3600 4320 2545 3600 12 18.8 400
CR323 8 4800 5760 3395 4800 12 18.8 400
GR324 10 6000 7200 4240 6000 12 18.8 400
CR325 12 7200 8640 5090 7200 12 18.8 400
CGR331 4 2400 2880 1695 2400 by 26.5 400
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Peak Transient oc Average RMS
RCA No. Reverse Reverse RMS Blocking Forward Forward  Surge
Type of Voltage Voltage* Voitage Voitage Current** Current: Current}
Cells (volts) (volts) (voits) (volts) (amperes) (amperes) (amperes)
GR332 6 3600 4320 2545 3600 17 265 400
CR333 8 4300 5760 3395 4800 17 26.5 400
CR334 10 6000 7200 4240 6000 17 26.5 400
CR335 12 7200 8640 5090 7200 17 26.5 400
CR341 4 2400 2880 1695 3600 23 36 850
CR342 6 3600 4320 2545 4800 23 36 850
CR343 8 4800 5760 3395 6000 23 36 850
CR344 10 6000 7200 4240 2400 23 36 850
CR351 4 2400 2880 1695 3600 3 55 850
CR352 6 3600 4320 2545 4800 35 55 850
CR353 8 4800 5760 3395 6000 35 55 850
CR354 10 6000 7200 4240 2400 35 55 850

* Non-repetitive, for duration of 5 milliseconds maximum. The value given is for
ambient temperatures from 50 to 125°C; for ambient temperatures up to 50°C, see
Rating Chart I on page 322.

*# For ambient temperatures up to 50°C; for temperatures above 50°C, see Rating
Chart 1II on ?age 322.

§ For one-half cycle, sine-wave; for one or more cycles, see Rating Chart III. Super-
imposed on device operating within maximum voltage, current, and temperature
ratings; may be repeated after sufficient time has elapsed for the device to return to
the presurge thermal-equilibrium eonditions.
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MAXIMUM PEAK TRANSIENT
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LIST OF DISCONTINUED TRANSISTORS

(Shown for reference only; see page 81 for symbol identification.)
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CHARACTER-
MAXIMUM RATINGS ISTICS Maximum
Operating
Terminal- Tempera-
RCA  Correction Out- | v, Vep Is Py | Min.  f.| ture |Can be replaced
Type Diagram*  dime | (yolts) (volts) (amperes) (waits)| hpy  (ua) (C°) hy RCA type
2N105 1 — -2 — —0.015 003 5 —5 55 2N408
2N206 1 4 30 — —0.050 0075 33 -—10 & 2N408
2N247 2 7 =3 — —0.010 008 60 -—-10 71 2N412
2N269 1 4§ =25 12 —0.100 0120 24 5 & 2N404
2N301 3 5 —40 10 —3 11 70 =100 91 2N2869/2N301
2N301A 3 5 B0 —I10 —3 11 70 —100 91 2N2870/2N301A
2N331 1 9 30 =12 —0.200 0200 50 -—-16 71 2N1638
2N356 4 — 20 20 0.5 0.100 30 5 8 2N647
2N357 4 — 20 20 0.5 0.100 30 5 & 2N647
2N358 4 — 20 20 0.5 0.100 30 5 & 2N647
2N373 2 7 =25 05 0010 008 60 -8 71 2N1638
2N374 2 7 —2» 05 0010 0080 60 -8 7L 2N1631
2N456 3 2% —40 -—-20 —5 50 2 - 95 2N2869
2N457 3 2% —60 —20 —5 50 5 - 9% 2N2869
2N497 5 6 60 8 — 4 12 10 200 —
2N544 2 7 =18 -1 —0.010 0080 60 —4 71 2N1638
2N561 3 26 —8 —60 —10 50 75— 100 2N2869
2N578 1 9 =20 12 —0400 0120 10 -5 71 2N412
2N579 1 9 20 12 —0400 0120 20 -5 71 2N412
2N580 1 9 20 —12 —0.400 0120 30 -5 71 2N412
2N583 1 4 —18 10 —J)100 0120 20 —10 85 2N412
2N584 1 4 25 12 —0.100 0120 40 -5 8 2NA08
20640 2 7 =34 —0.010 0080 5 -5 71 2N1637
20641 2 7 =34 -1 —0.010 0080 50 -7 71 2N1638
2NB42 2 7 =3B 1 —0.010 0080 5 -7 11 2N1639
2N643 1 9 =30 =2 —0.100 0120 20 —-10 71 2N705
2N644 1 g 30 =2 —0.100 0100 20 10 71 2N705
2N645 1 9 30 -2 —0.100 0120 20 -10 71 2N705
2N656 5 6 60 8 — 4 30 10 200 —
2N636 5 6 60 5 —0.500 2 20 1 175 —
2N794 6 12 —13 -1 —0.100 0150 30 -3 & 2N1300
2N795 6 2 —13 —4 —0.100 0150 30 -3 & 2N1301
2N796 6 2 —13 —4 —0.100 0150 5 -3 & 2N1683
2N1014 3 2 —100 60 —10 50 7% — 100 2N2869
2N1213 6 § =25 1 —0.100 0075 — -3 8 —
2N1214 9 6 =25 1 —0.100 0075 — -3 & —
2N1215 9 6 =25 —1 —0.100 0075 — -3 & —
2N1216 9 6 25 —l —0100 0075 — -3 8 —
2N1425 2 7 =24 5 0010 008 5 -2 71 2N1638
2N1426 2 7 =24 05 0010 008 130 -12 71 2N1638-
2N1450 1 9 30 -1 —0.100 0120 20 -—-10 8 2N217
2N1633 7 15 34 05 0010 008 75 -—-16 & 2N1638
2N1634 1 4 34 D5 0010 0080 75 —16 85 2N1638
2N1635 7 15 34 05 010 008 75 —16 8 2N1638
2N1636 1 4 34 05 0010 008 75 —16 85 2N1638
2N2873 10 3¢ 35 —03 —0.010 0115 40 12100 —
3746 8 16 -3 05 020 0080 — -—16 8 —

* See page 322,
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Etectrical Characteristics
(at 25°C Ambient Temperature)
Min Max
Peak  Max Peak-te- Min Max  Series
Forward Valley Valley- Peak Valley Forward  Capaci- Resis- Rise Time

RCA Current Current Current Voltage  Valtage Voltage tance* tance (nsec)

Type (ma) (ma) Ratio  (mv) (mv) (mv) (pf) (ohms) max. typ.
1N3128 475525 05  8:1 4080 280 445-530 15 3 5000 1000
iN3123 1921 24 8:1 50-100 300 474-575 20 2.5 2000 300
IN3130 475525 6 81 70120 350 520-620 25 1.5 500 160
1N3847 4555 075 61 — — 430-590 25 3 — 900
1N3848 g1 15 61 — — 440-600 25 2.5 — 1800
1N3843 1822 3 61 — —_ 460-620 30 2 — 600
1N335@ 4555 75 61 — — 530-640 40 1.5 — 350
1N3851 90110 15 &1 — — 540-650 40 1 — 125

, IN3852 475525 06 81 5090 330 490-560 15 3 — 1200
1N3853 95105 12 81 5595 350 510-580 15 25 — 600
1N3854 1921 24 8:1 65105 365 530-600 20 2 —_ 400
1N3855 475525 6 8:1 80-130 380 550-620 25 15 — 200
1N3856 95-105 12 8:1 90-140 390 560-630 25 1 —_ 75
1N3857 475525 06 81 50-90 330 490-560 8 3 — 600
1N3858 95105 1.2 81 5595 350 510-580 8 2.5 — 300
1N3858 1921 24 81 65105 365 530-600 — 150
1N3868  47.5-52.5 6 8:1 80-130 380 550-620 —_ 200
40058 475525 — 121 —200 500 1050 — 2003 500 333
40059 45-55 — 10:1 —200 450 1080 — 40** 25 1000 667
40069 1921 — 1kl —180 500 1000 — 15" 8 1000 600
40061 18-22 — 91 —180 450 900 — 30* 5 2000 1250
40062 95105 — 10:1 —180 500 1000 — 10** 9 1250 1008
40063 9-11 — 91 —180 450 300 — 25%* 5 3000 2000
40064 475525 — 10:1 —170 506 950 — g™ 18 2000 1250
40065 4555 ~— 81 —170 420 900 — 207 12 6000 3000
40076 180220 — 151 240 typ 600 typ — 25** 09 — —
40077 09-1.1 015 6:1 60 typ 335 typ  —550 5 4 —
40878 0911 018 51 60 1typ 330 typ 400-550 0™ 6 — -

* Includes case capacitance of 0.8 pf.
** Actual recorded capacitance readings are provided with this type. This value minus 0.8 pf determines

the junction capacitance.
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TUNNEL DIODES

Maximum Ratings
(at 25°C Ambient Temperature)

DC Current X Tem:?rgltu':e( °C) Lead

ma Dissipation 3 nge Temperature (°C) Out- RCA

Forward Reverse' (mw) Operating Storage (3 seconds maximum) Material line Type

40 70 20 ~651to 150 ~65 to 175 175 Ge 36 1N3128

5 85 30 6510150 —65to 175 175 Ge 36 1N3128

70 100 40 —65to 150 —65 to 175 175 Ge 36 1N3130

10 15 5  —35t0100 175 Ge 36 1N3847

18 25 15 —35tol00 175 Ge 36 1N3B4B

3 50 20 —35 10 100 175 Ge 36 1N3848

85 125 50 —35 t0 100 175 Ge 36 1N3850

170 250 100 —3510 100 175 Ge 36 1N3881

10 15 5 —35 10 100 175 Ge 36 1N3852

18 25 10 —3510 100 175 Ge 36 1N3833

35 5 20 —35t0100 175 Ge 36 1N3854

85 125 50  —35to100 175 Ge 36 1N355

170 250 100 —35t0100 175 Ge 36 1H3856

10 15 5  —35t0100 175 Ge 36 143857

18 %10 —35t0100 175 Ge 36 1N3858

35 50 20 —3510 100 175 Ge 36 1N3838

85 125 50 —3510 100 175 Ge 36 1N3860
0.5ma/pft 250 - —30t085 — GaAs 38 40058
0.5ma/pft 250 — —30t0 85 — GaAs 38 40058
0.5ma/pft 100 — —30t0 85 — GaAs 33 40060
0.5ma / pft 100 — —30t0 85 —_ Gahs 38 40061
0.5ma/pft 50 — —30t085 - GaAs 38 40062
0.5ma/pft 50 — —30t0 85 — GaAs 38 40063
0.5ma/pft 25 — —301085 — GaAs 38 40064
0.5ma/pft 25 — —30t0 85 — GaAs 38 40065
0.5ma/pft 400 — —30t0 85 — GaAs 39 40076
1.6t 2.5 — —30t0 85 — Ge 38 40077
1.6% 2.5 — —301t0 85 — Ge 38 40078

 Above 25°C, derate linearly to valley current at 75°C.
1 Above 25°C, derate {inearly to 0 mw at 100°C.
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TUNNEL RECTIFIERS

Electrical Characteristics
(at 25°C Ambient Temperature)
Min Forward Max Reverse Max Reverse Max
Peak Voltage Voltage Voltage Capa-
RCA Out- Current at 1 ma at 10 ma at 30 ma citance
Type Material line (ma) (mv) (mv) (mv) (nf)
1N3861 Ge 37 0.1-1 400 170 — 6*
1N3862 Ge 37 0.1-1 420 150 300 4
1N3863 Ge 37 0.1-0.5 435 150 300 4>
40054 GaAs 38 1 950 300 - 6**
40055 GaAs 38 0.5 950 350 — 6**
40056 Gahs RY] 1 950 225 —_ 6"
490517 GaAs 38 0.5 950 275 — 6**

* Includes case capacitance of 0.4 pf.
** Includes case capacitance of 0.8 pf.

HIGH-CURRENT TUNNEL DIODES

RCA Out-
Type Material line

Electrical Characteristics (at 25°C Ambient Temperature)

Max  Min Min Typ Typ Typ Typ
Peak Valley Forward Capaci- _ Series Rise  Junetion

Current  Current v?ltagev?lta)ge Voltage tance Resistance Time Resistance
mv]

mv) (mv) (ufd) (ohms)  (nsec)  {ohms)

40066 Ge
40067 Ge
40068 Ge
40069 Ge
40070 Ge
40079  GaAs

2
2
3
3
40
40

Peak  Valley:
(ma) Ratio
0.9-1.1 8:1
4555 8:1
9.0-110 81
1822 8:1
90-110 8:1
180220  10:1

125 300 490 0.002  0.055 1 0.12

130 300 490 0.016 0014 15 0.024

130 300 490 0.045  0.007 2 0.012

130 300 490  0.090 0.0035 2 0.006

130 300 430 0.5 0.0006 2 0.0012
4

180 550 - 1.25 0.0002 0.001
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TUNNEL RECTIFIERS

Maximum Ratings (at 25°C Ambient Temperature)

Lead
DC Current Ambient-Temperature (°C) Temperature

{ma) Dissipation % an, (3 seconds RCA

Forward Reverse (mw) Cperating and Storage maximum) Type
10 3B 10 —35 to 100 175 1N3861
10 30 10 —35 to 100 175 1N3862
10 30 10 —35 to 100 175 1N3863
0.5ma/pf 15 — —35 to 85 — 40054
0.5ma/pf 15 — =35 to 85 - 40055
0.5ma/pf 15 - =35 t0 85 —_ 40056
0.5ma/pf 15 — —35 t0 85 — 40057

¥ Above 25°C, derate linearly to 0 mw at 100°C.

HIGH-CURRENT TUNNEL DIODES

Maximum Ratings (at 25°C Ambient Temperature)
Dissipation + Amhient-Tergng;ature (°C) nea
(watts) Operating and Storage Type
0.45 —55 to 85 40066
17 ~55 to 85 40067
35 —55 t0 85 40068
10 —55 to 85 40069
30.0 =55 to 85 40070
50:0 —55 t0 85 40079

T Above 25°C, derate linearly fo 0 watt at 85°C.
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VARACTOR DIODES
(V1000 to V7000 Series)

Silicon and gallium arsenide types used in a wide
variety of industrial circuits such as frequency mul-
tipliers, reactance tuners, rf limiters, parametric
amplifiers, rf switches, and rf modulators. These
types offer cutoff frequencies to 300 gigacycles and
breakdown voltages to 200 volts.

6-VOLT GALLIUM ARSENIDE PARAMETRIC AMPLIFIER TYPES

Minimum Breakdown Voltage at reverse wa — 10 .. 6 volts
Maximum Dissipation at case temperature — 25°C .. 150* mw
Storage and Operating Temperature Range ........ —269 to 150 °C
Case Inductance (typical) .....c.ovviiiinniiinnnns 0.35 nh
Case Capacitance (typical) ........ciiiiiivninrns . 0.35 pf

Pill Package (outline 41)

Cutoff Junction Capacitancet—npf
Frequency**

{Ge) 8.15-0.3 6.15-0.25 0.2-0.4 0.3-0.6  0.15-0.2 0.2-0.3 0.3-0.4 0.4-0.6
125 V1000 V1001 V1002 V1003 V1004 V1005 V1006

150 vioio — V1011 V1012 V1013 V1014 V1015 V1016
175 yi020 — vio2 V1022 V1023 vin24 V1025 V1026
200 V1030 - V1031 — V1033 V1034 V1035 —
225 V1040 - - — V1043 V144 - -
250 Vioag — - — V1053 V1054 - -
300 - V1060 - - - - - -
Prong Package (outline 42)
Freg:;:lfcfy" Junction Capacitancet—pf
) 8.15-0.3 0.15-0.25 0.2-0.4 0.3-06 0.15-0.2 0.2-0.3 0.3-0.4 0.4-0.6
125 V2000 - V2o V2002 V2003 V2004 V2005 V2086
150 V2016 - V2011 V2012 V2813 V2014 V2015 V2016
175 V2020 - V201 V2022 V2023 V2024 V2025 VZ026
200 V2030 — V2031 - V2033 V2034 V2035 -
225 Y2040 — - - V2043 V2044 - -
250 Y2050 — - - V2053 V2054 - -
300 - V260 — - - - - -
* Derate linearly to zero at maximum rated temperature.
*4 Calculated from Q measured at reverse volts = —6 at 10 gigacycles. Cutoff frequency =
R G = Qf where Ry is the series resistance, Cj is the junction capacitance, and
Q is tfqe 1q_uality factor at frequency f.
+ Measured at reverse volts = —6, frequency = 1 Mec. Junction capacitance = C,
1 ——% - where Co is the capacitance at zero bias, V is the bias voltage, ¢ is ap-

proximately 1.1 volts, and n is typically 0.4.
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30-VOLT GALLIUM ARSENIDE POWER VARACTORS
(Outline 42)

Minimum Breakdown Voltage at reverse current

T 07 30 volts
Maximum Dissipation* at case temperature — 25°C:
For types having C; = 0.2 t0 0.4 pf «vvvvevnnnn. 300 mw
For types having C; = 0.4 to 0.8 pf v..vvvvvnenn 400 mw
For types having C; = 08 to 1.2 pf ........c.... 500 mw
Storage and Operating Temperature Range ........ —196 to 150 °‘C
Case Inductance (typical) .......oviiiiiinnnnnnnns 0.35 nh
Case Capacitance (typical) ...ooeviviiinierenneann, 0.35 pf
Cutoff
Freguency** Junction Capacitanced—npf
. (&e)
Vr i"‘_m ¥n :“'ﬂm,) 0.2-0.8 8.412 0411 0204 0408 0812 B8t
20 35 V3000 V3001 - V3002 V3003 V3004 -
40 55 V3010 V3011 - V3012 V3013 vaol4 -
60 100 V3020 vaoz1 — V3022 V3023 V3024 —
50 135 V3030 - V3031 V3032 V3033 - V3034
100 110 V3040 — — V3042 V3043 - -
120 200 V3050 - - V3052 V3053 - —

45-VOLT GALLIUM ARSENIDE POWER VARACTORS
(Outline 42)

Mlmmum Breakdown Voltage at reverse current

L LY 45 volts
Maximum Dissipation* at case temperature = 25 C
For types having C; = 02 to 04 pf ...ovvvn.... 300 mw
For types having C; = 04 to 08 pf .....o...e 400 mw
For types having C; = 08 to 1.2 pf ............ 600 mw
Storage and Operating Temperature Range ...... —196 to 150 °C
Case Inductance (typical) ........eccvveunnn e 0.35 nh
Case Capacitance (typical). ....ovovevnon..n Cieean 0.35 pt
Cutoff
Frequency** Junction Capacitancet—pf
. (Be)
(vn!"_sv) (Vx;"i;as\:) 0.2-0.3 0.41.2  0.4-1.1 0204 0408 0812  DB8i.1
2 40 V3108 V3ot - V3102 V3103 V3104 -
40 7S V3o V3111 — V3112 V3113 V3li4 -
&0 115 V3120 LEIVA| — V122 V323 vaIiu
80 155 V3130 - V313t V3132 V3133 - V3134
100 190 ¥3140 - - V3142 V3143 - -

* Derate linearly to zero at maximum rated temperature.

** Calculated from Q measured at reverse volts = —6 at 10 gigacycles. Cutoff frequency =
o7 Rs G = Qf where Rs is the series resistance, Cj is the junction capacitance, and Q is
the quality factor at frequency f.

1 Measured at reverse volts = —6, frequency = 1 Mec. Junction capacitance = Co

( i - Z -z where Co is the capacitance at zero bias, V is the bias voltage, ¢ is ap-

vroximatelv 1 volt. and n is tvpically 0.35.



330 RCA Transistor Manual

60-VOLT SILICON MICROWAVE POWER VARACTORS
(Outline 44)

Minimum Breakdown Voltage at reverse ua — 10 .. 60 volts
Maximum Dissipation at case temperature = 25°C .. 2.5% watts
Storage and Operating Temperature Range ........ —65to 175 °C
Case Capacitance (typical) .......cvvcvvivineneenn. 0.6 pf
Cutoff Junction Capatitancet—pf
Frequency**
(1)) 8.5-1.2 1.2-1.8 1825
a8 V1000 viom V1102
60 vi010 Vel V812

75-VOLT SILICON MICROWAVE POWER VARACTORS
(Outline 44)

Minimum Breakdown Voltage at reverse wa = 10 ,. 75 volts
Maximum Dissipation at case temperature — 25°C .. 2.5% watts
Storage and Operating Temperature Range ........ —65t0 175 °C
Case Capacitance (typical) ........ N 0.6 pf
Cutoff Junction Capacitancet—pf
Frequency**
(Ge) 0.5-1.2 1.2-1.8 1.8-2.5
35 vi100 V7101 Y7102
58 Vi1 Vil vinz

90-VOLT SILICON MICROWAVE POWER VARACTORS
{Outline 44)

Minimum Breakdown Voltage at reverse wa = 10 .. 90 volts
Maximum Dissipation at case temperature = 25°C .. 2.6% watts
Storage and Operating Temperature Range ........ —65to 175 °C
Case Capacitance (typical) .....ovvivnvniiennnnnns 0.6 pf
r Cutotf Junction Capacitanced—pf
e 0.6-1.2 1.2-1.8 1825
30 V7200 viae1 Y7202

* Derate linearly to zero at maximum rated temperature.

1

27 Ra Cy
—6 at 2 gigacycles and Cj iss the junction capacitance at the same voitage.

** Cutoff frequency =

+ Measured at reverse volts — —6, frequency = 1 Mec. Junction capacitance =

where Rs is the series resistance at reverse volts =

Co

(1 —%) - where C, is the capacitance at zero bias, V is the bias voltage, ¢ is ap-

proximately 0.6 volt, and n is typically 0.35.
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125- TO 200-VOLT SILICON UHF POWER VARACTORS
(Outline 44)

Maximum Dissipation at case temperature = 25°C .. 7.5%  watts
Storage and Operating Temperature Range ........ —65 to 175 °C
Case Capacitance (typical) ...........c.ccivvvuenen 0.6 pf

125-VOLT TYPES**

Cutoff Junction Capacitancef—pf
Freguency¥
(6c) 13 2.5 24 12 23 35 34
30 V6000 V6001 - V6002 V6003 V6004 —
50 V6010 V6011 - V6012 V6013 V6014 —
i V6020 V6021 - V6022 V6023 V6024 -
158-VOLT TYPES**
30 V6100 - V6101 V6102 V6103 — V6104
50 V6110 - V6111 V6112 V6113 - V6114
T V6120 - V6121 V6122 V6123 - V6124
175-VOLT TYPES**
3 V6200 - V6201 V6202 V6203 - V6204
50 V6210 - V6211 V6212 V6213 — V6214
n V6220 - V6221 V6222 V6223 - V6224
200-VOLT TYPES**
3 V6300 - V6301 V6302 V6303 - V6304
50 V6310 — V63N V6312 V6313 - V6314
L V6320 - V6321 V6322 V6323 - V6324

125- TO 200-VOLT SILICON VHF POWER VARACTORS
(Qutline 43)

Maximum Dissipation at ecase temperature = 25°C ,. 12*  watts
Storage and Operating Temperature Range ........ —65to 175 °C
Case Capacitance (typical) ..............c.cvunn.. 1 pf
Cutoff Breakdown Junction Capacitancet—pf
Frequency¥ Voltage**
(Ge) (volts) 4-8 4-9 4-10
20 125 — — V5000
20 158 — V5100 -
28 175 V3200 - -
20 200 V5300 - -

* Derate linearly to zero at maximum rated temperature.

*¢* Minimum breakdown voltage measured at reverse current — 10 ua.
1

27 Rs Cj

minimum breakdown voltage (measured at 2 gigacycles) and Cj is the junction capaci-

tance measured at 1 Mc at the same voltage.

f Measured at minimum breakdown voltage, frequency — 1 Mec. Junction capacitance

¢+ Cutoft frequency = where Rs is the series resistance at the specified

= Co |1 —% - where Co is the capacitance at zero bias, V is the bias voltage, ¢ is

approximately 0.6 volt, and n is typically 0.4.
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Dimensions in inches
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4 MOUNTING
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.2 DIA,

=

le—

CATHODE
ANODE TERMINAL
TERMINAL
Dt THREAD
THREAD lo-32
10-32
T e
it ' i)
= . = T
DIMENSIONS—INCHES
RCA types A B c D E F 4
CR301 through CR307  2-1/4 1-5/8 2-1/32 1-5/16 15/16 2 7/16
CR311 through CR317 2174 15/8 21732 15/16 /16 2 7716
CR321 through CR325 3 1-7/8 2-3/4 1-3/4 1-3/8 3-3/8 9/16
CR331 through CR333 3 1.7/8 2-3/4 1-3/4 1-3/8 3-3/8 9/16
CR341 through CR344 5-1/2 4 3 1-29/32 1-17/32 5-3/8 5/8
CR351 through CR354 51/2 4 3 1-29/32 1-17/32 5-3/8 5/8

“H” DIMENSION FOR EACH TYPE IN CR301 FAMILY

(inches)
CR301  5-1/4 CR312 7 CR323  11-7/8 CR341  7-11/16
CR302 7 CR313  8-3/4 CR324  14-1/4 CR342  10-1/4
CR303  8-3/4 CR314  10-1/2 CR325  16-5/8 CR343  12-13/16
CR304  10-1/2 CR315  12-1/4 CR331  7-1/8 CR344  15-3/8
CR305  12-1/4 CR316 14 CR332 9172 CR351  7-11/16
CR306 14 CR317  15-3/4 CR333  11-7/8 CR352  10-1/4
CR307  15-3/4 CR321  7-1/8 CR334  14-1/4 CR353  12-13/16

CR311  5-1/4 CR322  9-1/2 CR335  16-5/8 CR354  15-3/8




Circuits

HE CIRCUITS in this section illus-

trate some of the more important
applications of RCA semiconductor
devices; they arc not necessarily ex-
amples of commercial practice. These
circuits have been conservatively de-
signed and are capable of excellent
performance. Electrical specifications
are given for circuit components to
assist those interested in home con-
struction. Layouts and mechanical de-
tails are omitted hbeccause they vary
widely with the requirements of in-
dividual set builders and with the
sizes and shapes of the components
employed.

Performance of these circuits de-
pends as much on the quality of the
components selected and the care em-
ployed in layout and construction as
on the circuits themselves. Good sig-
nal reproduction from receivers and
amplifiers requires the use of good-
quality speakers, transformers, chokes
and input sources (microphones, pho-
nograph pickups, ete.).

Coils for the receiver circuits may
be purchased at local parts dealers
by specifying the characteristics re-
quired: for rf coils, the circuit posi-~
tion (antenna or interstage), tuning

range desired, and tuning capaci-
tances employed; for if coils or trans-
formers, the intermediate frequency,
circuit position (1st if, 2nd if, etc.),
and, in some cases, the associated
transistor types; for oscillator coils,
the receiver tuning range, intermedi-
ate frequency, type of converter tran-
sistor, and type of winding (tapped
or transformer-coupled).

The voltage ratings specified for
capacitors are the minimum de¢ work-
ing voltages required. Paper, mica,
or ceramic capacitors having higher
voltage ratings than those specified
may be used cxcept insofar as the
physical sizes of such capacitors may
affect equipment layout. However, if
electrolytic capacitors having substan-
tially higher wvoltage ratings than
those specified are used, they may
not “form” completely at the operat-
ing voltage, with the result that the
effective capacitances of such units
may be below their rated value. The
wattage ratings specified for resistors
assume methods of construction that
provide adequate ventilation; com-
pact installations having poor ventila-
tion may require resistors of higher
wattage ratings.

LIST OF CIRCUITS

Page
11-1  3-Volt Portable Radio ReCeiver .........ieciiivecenesesisesesseonns 344
11-2  6-Volt Portable Radio ReCeIVET .....ccoccooivveveoiivireeeeeseesrenereneans 345
11-3  6-Volt Automobile Radio Receiver ... rervereenes 346
11-4 12-Volt Automobile Radio Receiver ... 347
11-5 AM/FM Automobile Radio Receiver 348
11-6 Three-Band Radio Receiver ...... . 350
11-7  “Front End” for Radio Receiver ... 351
11-8 Preamplifier for Phono/FM Pickup 352
11-9  Earphone AmplfIer ... 353
11-10 Phonograph Amplfier ... 353
11-11 25-Watt, High-Quality Audio Power Amplifier 354
11-12 FM Stereo Multiplex Adapter ..., 355
11-13 Stereo Amplifier (3-watt output per channel) ... 356
11-14 Stereo Amplifier (15-watt output per channel) ..o 357
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11-15 Power Supply for Amateur Transmitter ........covceveccoreeivennn.
11-16 27-Mc Citizens-Band Transceiver ...

11-17 27-Me, 5-Watt Citizens-Band Transmitter

11-18 Video AMPUIIEr ..o
11-19 70-Mc Power Amplifier .....coooceveiiiiiiniiiiieiicec

11-20 “Front End” for 450-Mc Superheterodyne Receiver .
11-21 30-Mc IF AmPUAET oot e neeanan
11-22 Servo Amplifier .

11-23 100-Kc Power Oscillator ........ccocooovivieeiveeiiiieenn

11-24 27-Mec Crystal Oscillator ... .
11-25 70-Mc Power Oscillator ... en e
11-26  250-Mc OSCILALOT c.ocveieiceeeiec ettt s e g
11-27 DC-to-DC Converter ........cccceeeevecvevicveeecirnnn 366
11-28 Voltage Regulator, Shunt Type (Regulation 1.5%) . 367
11-29 Voltage Regulator, Series Type (Regulation 2%) ... e 367
11-30 Voltage Regulator, Shunt Type (Regulation 0.5%) ..ccrcreenen 368
11-31 Voltage Regulator, Series Type (with adjustable output) 368
11-32  Astable Multivibrator ... v ene s 369
11-33 Monostable Multivibrator 369
11-34 Bistable Multivibrator .... 370
11-35 6-Volt Ignition System .... . 371
11-36  12-Volt IZNItion SYSTEIML ..ot et e 371
11-37 Voltage-Sensitive Switch (used with normally open relay) ... 372
11-38 Voltage-Sensitive Switch (used with normally closed relay) 372
11-39  Shift ReBISEET ...ooioieeeeereee ettt e enes e 373
11-40 Electronic Thermostat .. . 374
11-41 Electronic Keyer 375
11-42 Grid-Dip Meter .. 376
11-43 Light Flasher 376
11-44 Light-Dimmer Control Using Silicon Controlled Rectifier ... 377
11-45 Code-Practice Oscillator

11-46 Photo-Relay

MANUFACTURERS OF COILS AND ASSOCIATED MATERIALS

Arnold Magnetics
6050 West Jefferson Blvd.
Los Angeles, Calif.

Better Coil and Transformer Inc.
Goodland,

REFERRED TO IN PARTS LISTS

Mid-West Coil and Transformer Co.
1642 N. Halstead
Chicago, Ill.

J. W. Miller Co.
Ind. 5917 South Main Street
I.0s Angeles, Calif,

Columbus Process Ceo.

Columbus, Ind.

Radio Condenser Corp.

General Ceramic Corp.
Crows Mill Road
Keasby, N.J.

General Instrument Co.
Automatic Winding Division
65 Governeur Street
Newark, N.J.

P. R. Mallory and Co., Inc.
3029 East Washington Street
Indianapolis, Ind.

Microtran Co., Inc.
145 East Mineola Avenue
Valley Stream, N.Y.

Davis and Copewood Street
Camden, N.J.

Stancor Electronics, Inc.
3501 West Addison Street
Chicago, IlL

Thompson-Ramo-Wooldridge, Inc.
Electronic Components Division
666 Garland Place

Des Plaines, 1L

Thordarson
7th and Bellmont
Mt. Carmel, 11l
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TYPE
2N2614

11-1 3-VOLT PORTABLE RADIO RECEIVER
LA TYPE TYPE
T2 2Ni524 T3 2NI524 s
g el
T T
7
//
// A
P R
- 2
[ L [T [l
,__[ Rz Sy
Re o
C3
L
ly

C1 = trimmer, 3 to 15 pf

Ce, Ce =— ganged tuning
capacitor, Cz = 9.5 to 141
pf, Ce = 7.2 to 109 pf

Cs, C4 = 0.02 pf, ceramic

Cs = 0.005 uf, ceramic

C7 = trimmer, 3 to 20 pf

Cs, Ciz, Ci7, C1s = 0.05 uf,
ceramic

Co = 128 pf (part of Ta)

Ci = 2 uf, electrolytic, 3 v.

C% = 10 uf, electrolytic,

v.

Cis, C20 = 100 uf, electro-
lytic, 3 v.

Cis = 125 pf (part of Ts)

Cis = 0.005 uf, ceramic

Cip = 125 pf (part of Ts)

CR1 = 1N295

La = oscillator coil; wound
from No. 3/44 Litz wire
on coil form suitable for
a No. 10-32 slug; Laa, 19
turns; ILag, 155 turns,
tapped at 8 turns from
ground end, tunes with
100 pf at 990 kilocycles

Ri, Ro = 10000 ohms,
0.5 watt

Rz = 3900 ohms, 0.5 watt

Ra, Ris =— 1500 ohms,
0.5 t

watt
Ri = volume-control po=
tentiometer, 5000 ohms,

audio taper (part of as-
sembly with ON-OFF
switch 81)
Rs = 470 ohms, 0.5 watt
Re = 6800 ohms, 0.5 watt
R7 = 33000 ohms, 0.5 watt
Rs = 330 ohms, 0.5 watt
Rio = 2700 ohms, 0.5 watt
Ru = 270 ohms, 0.5 watt
Riz = 10000 ohms, 0.5 watt
Ris = 2200 ohms, 0.5 watt
Ris = 240 ohms, 0.5 watt
Rie = 100 ohms, 0.5 watt
Rir = 47 ohms, 0.5 watt
S1 = ON-OFF switch (part
of assembly with poten-
tiometer Rs)
Sp = speaker; voice-coil
impedance, 12 to 15 ohms
Ti1 = antenna transformer;
primary, 110 turns of No.
10/41 Litz wire wound on
a 337-by-lg7-by-47 fer-
rite rod (pitch, 50 turns
per inch); secondary, 6
turns of No. 10/41 Litz

wire wound at the start
of the primary; Q =
100 with transformer
mounted on chassis;
iransformer should tune
with 135 pf at 535 kilo-~
cycles

Tz = 1st if transformer;
Thompson - Ramo ~-Woold-
ndge EO-13550, or equiv.

Ts = 2nd if transformer'
secondary Thompson-
Ramo-Wooldridge EO-
13551, or equiv.

T+ = 3rd if transformer;

secondary Thompson-
Ramo-Wooldridge EO-
13552, or equiv.
s = driver transformer;
primary impedance, 10000
ohms; secondary  im-=-
pedance, 2000 ohms, cen-
ter-tapped

Ts =— output transformer;
primary impedance, 100
ohms, center-tapped; sec-
ondary impedance, 15
ohms (to match voice-
coil impedance of 12 to
15 ohms)
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345

6-VOLT PORTABLE RADIO RECEIVER

2 Rg Rg
TYPE @
. 2N407 =
L 6V
TR -
T7
sP
R14§ Cis =L

Ci1, Cs — ganged tuning ca-
pacitor (with trimmers);
1 — 18 to 169 pf; Cs =
17 to 88 pf; Radio Con-
denser No. 903-817 (ver-
nier drive), or equiv.
Cs, Cs, Ci5 = 0.02 uf, ceramic
Cs = 1400 pf (part of Ts)
, C1, Cs Cro, Cuu = 0.05
1f, ceramic
Ce = 220 pf (part of Ty)
Ci2 = 220 pf (part of Ts)
Cis, Cir = 10 pf, electro-
lytic, 3 v.
Cis, Cis, Cus = 100 uf, elec-
trolytie, 6 v.
Ciw = 0.005 pf, ceramic
Czx = 0.1 uf, ceramic
CR1 = detector diode, 1N295
Ri, Ris = 3900 ohms,
0.5 watt
Re — 15000 ohms, 0.5 watt
R3, R7 = 1800 ohms,
0.5 watt
Rs = 82000 ohms, 0.5 watt
Rs, R1s — 470 ohms,
0.5 watt
Rs = 560 ohms, 0.5 watt
Rs = 33000 ohms, 0.5 watt
Ro = 390 ohms, 0.5 watt

Rio = 10000 ohms, 0.5 watt
R, Rir = 100 o

0.5 watt
Ri2 = volume-control po-
tentiometer, 5000 ohms,

audio taper

Ris = 27000 ohms, 0.5 watt

Ris = 5600 ohms, 0.5 watt

Ris, R19 = 3.3 ohms, 0.5 watt

Sp = speaker; voice-coil
impedance, 3.2 ohms

Ty = antenna transformer;
wound on 6-inch- long,
0.330-inch-diameter rod
made of General Ceramic
“Q"” material, or equiv;
primary, 125 turns of No.
2/38 Litz wire (S. Nysol),
28 turns per inch; sec-
ondary, 8 turns of No.
2/38 Litz wire, bifilar
wound from start (ar
end) of primary.

T2 = oscillator coil; con-
secutively wound in fol-

lowing order: ai-az — 5
turns, bi-b2 = 9 turns,
ci-cz = 130 turns of No.

2/38 Litz wire (S. Nysol)

on 14-inch- dlameter coil
form having a 3%-inch-
long, Y-inch diameter,
28-TPI slug made of Gen-
eral Ceramic “Q” ma-
terial, or equiv.

Ts — 1st if transformer;
General Instrument No.
E-2749343-AX, or equiv.

T+ — 2nd if, transformer;
General Instrument No.
E-2749293-BZ, or equiv.

Ts = 3rd if transforrner
General Instrument No.
E-2749293-CY, or equiv.

Te = driver transformer;
primary impedance, 5000
ohms; secondary imped-
ance, 2200 ohms, center-
tapped; Mid-West Coil
and Coil and Transformer
No. 20AT90, or equiv.

T: = output transformer;
primary impedance, 320
ohms, center-tapped; sec-
ondary - impedance, 3.2
ohms; Mid-West Coil and
Transformer No. 20AT89,
or equiv.
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TYPE
2NI639

6-VOLT AUTCMOBILE RADIO RECEIVER

L4/ tyrE
/ 2NI524

[

TYPE
2N2869/
2N30}

SPEAKER
(o,

C1 = 5-80 pf, variable
trimmer

Cz — 820 pf, mica, 100 v.

Cs — 2 pf, mica, 100 v

C4 Cn = 25 pf, electrolytlc.

Cs Ca Cis Cis Ciz Crs = 0.05 nf,
ceramic disc

Cs C1 == 100-580 pf, variable
trimmer

Cz == 270 pf, mica

Cs = 0.005 uf, ceramic dise

Ci C22 = 50 uf, electrolytic,

6v
Cr = 0 0047 uf, ceramic dise
Ci: Cis = supplied with T1
Ca == 500 uf, electrolytic, 3 v.
C20 = 180 pf, mica, 100 v.
Cz1 Czs = supplied with T2
Css Cos — 1 uf, ceramic dise,

v,
Czr =— 0.04 uf, ceramie disc,

5 V.
Czx — 0.5 uf, ceramic disc,
25 v.
D: Dy = 1N295
L1 == 5 uf, rf choke

1M

Lo Ls Ls = tuner assembly;
manufactured by F. W.
Sickles Co. and Radio
Condenser Corp.

Lz = antenna coil; variable
inductor tuned with 118
pf;, frequency range 535
to 1610 ke; Q 65 at
1610 ke

Ls —= rf coil; variable induc-
tor tuned with 600 pf; fre-
quency range 535 to 1610
ke; Q = 65 at 1610 kec.

L4 == oscillator transformer;
primary, variable inductor
tuned with 470 pf; fre-
quency range 797 to 1872
ke; Q@ = 65 at 1872 ke;
secondary, 30 turns

Ls — output choke; 20 mh;
1 ampere, 0.5 ohm max.

Ri1 = 82000 ohms, 0.5 watt

Rz = 2200 ohms, 0.5 watt

Rg == 33 ohms, 0.5 watt

R4 Ray = 330 ohms, 0.5 watt

Rs Ric = 5600 ohms, 0.5 watt

Re = 0.33 ohm, 1 watt

Rr = 180 ohms, 0.5 watt

Rs = 10000 ohms, 0.5 watt
Rs = 1500 ohms, 0.5 watt
R Ree = 1000 ohs, 0.5 watt
Ri2 Ris Ris = 68 ohms, 0.5

watt

Ris = 820 ohms, 0.5 watt

Ris = 47000 ohms, 0.5 watt

Rir = 1800 ohms, 0.5 watt

Ris = 8200 ohms, 0.5 watt

Ris Res = 1200 ohuuns, 0.5 watt

Ruo Rer — 3300 ohims, 0.5 watt

Res = 120 ohuns, 0.5 watt

Rz4 = 100000 ohms, 0.5 watt

Rz = volume control, po-
tentiometer, 100000 ohms

Res — tone control, poten-
tiometer, 10000 ohins

T1 == if transformer, Thomp+
son-Ramo-Wooldridge
No. E010173, General -
strument No. E2740097
AX, or equivalent

Te = if transformer, Thomp-
son-Ramo-Wooldridge
No. E010174, General In-
strument No. E2740097
BX, or equivalent
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12-VOLT AUTOMOBILE RADIO RECEIVER

!\T

C1 = 5-80 pf, trimmer

Co = 2.2 uf, 3v

Cs =25 ,uf electrolytlc 3v.

C4 Cg C1z Cig C17 Cos = 0.5 uf,
ceramic disc, 25 v.

Cs C11 = 100-580 pf, trimmer

Cs = 270 pf, mica, 100 v.

Cz = 0.005 f, ceramic dise,

V.
Cs — 0.0075 nf, ceramic dise,

v.
Cio_= 180 puf, ceramic,
N-750, negative tempera-
ture coefficient
Cia C15 = supplied with T2
C13 = 500 uf, electrolytic,

Cm —120 pf, mica, 100 v.

Cis Cz1 = supplied w1th Ts
C20 = 50 uf, electrolytic, 6 v.
Cg2 = 0.02 pf, ceramic disc,

25 v
C2f5— 100 rf, electrolytic,

Cz4 = 100 uf, electrolytic, 3 v.

CR1, CRz = 1N295

L1 = 5 ph, rf choke

Lz Ls L4 = tuner assembly;
manufactured by F. W.
Sickles Co., and Radio
Condenser Corp.

1z — antenna transformer;

primary, variable induec-
tor tuned with 110 pf;
frequency range 535 to
1610 ke; Q = 65 at 1610
ke; secondary, 10 turns
L3 = rf coil; variable induc-
tor tuned with 600 pf;
frequency range 535 to
11{610 ke; Q = 65 at 1610

Ls = oscillator transformer;
rimary, variable induc-
or tuned with 470 pf;

frequency range 797 to
1872 ke; Q = 65 at 1872
ke; secondary, 30 turns.

Ri = 82000 ohms, 0.5 watt

Rs — 560 ohms, 0.5 watt

Rs = 15000 ohms, 0.5 watt

R4 = 180 ohms, 0.5 watt

Rs = 56000 ohms, 0.5 watt

Rs Rz = 4700 ochms

R7 = 3.3 ohms, 1 watt

Rs = 1500 ohms, 0.5 watt

Re = 8200 ohms, 0.5 watt

Rio = 220 ohms, 0.5 watt

Ru1 = 82 ohms, 0.5 watt

Ri2 == 120 ohms, 0.5 watt

Riz = 68 ohms, 0.5 watt

Ris = 5600 ohms, 0.5 watt

Ris = 100000 ohms, 0.5 watt
Ris = 680 ohms, 0.5 watt
Rz = 470 ohms, 0.5 watt
Ris — 100 ohms, 0.5 watt
Rie = 1200 ohms, 0.5 watt

R2: = volume control, po-
tentiometer, 2500 ohms
Rz = tone control, poten-

tiometer, 1000 ohms
Res Res = 3300 ohms, 0.5

watt

R24 = 33000 ohms, 0.5 watt

T1 = outfput transformer:;
primary impedance, 20
ohms at 500 ma dc; sec-
ondary impedance, 4 ohms
to match impedance of
voice coil; Columbus
Process Co. No. 5383, or
equivalent

T2 == if transformer, Thomp-
son-Ramo-Wooldridge
No. E014127, General In-
strument Co. No.
E2742208A%, or equivalent

Ts = if transformer, Thomp-
son-Ramo-Wooldridge
No. E014128, General In-
strument Co. No.
E2742208BX, or equivalent
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Circuits

Ci1 = 18 pf, ceramic disc,

v.

C: = 5-80 pf, mica, trimmer
s Cs Cio Cu = 5 pf, ceramic
dise, 50 v

Ce Cur Coo = 6-21 pf, tuning
capacltor

Ci1s Ca = 1-6 pf, mica,

trimmer

C150: 1.5 pf, ceramic dise,

v.
Cs Cio Cs2 Cas Cos Coo C1z =
0.05, uf, ceramic disc, 50 v.
Co Cu1 Cis Coz Cas Cos = 0.002
uf, feedthrough, 50 v.
12 = 55-300 pf, mica,
trimmer
Cis = 390 pf, ceramic dise,

V.
Cis = 0.005 uf, ceramic dise,
V.
Ci9 Cos = 4 pf, ceramic disc,
V.
C20 = 330 pf, ceramic disc,
50 v,
ngO: 2.2 pf, ceramic disc,

Cas Cos Cs4 Car Cst Ceo Ces
Cet = 0.01 uf, ceramic
disc, 50 v.

Ceq Cgo = part of Ty

C27 = 15 pf, ceramic dise,

Cas C45 : 33 pf, ceramic
disc,
Cxi = 180 };f N750 ceramic

Cs = 80-550 pf, mica,
trimmer

Css Ca = part of Tz

Csp Ca0 Cy2 = part of Ts

Ca3 Cse = 0.001 pf, ceramic
dise, 50 v.

Cu = 10 uf, electrolytic,
25 v.

Css Cs2 = part of Ty

Cio = 1800 pf = 10%,
ceramic disc

Cso Css = part of Ts

Css = 2 pf, ceramic dise,
50 v.

Cs1 Co2 = part of Ts

Css = 200 pf, ceramic disc,

V.
0555_ 20 uf, electrolytic,

Cet = 1500 pf == 10%,
ceramic disc
cha— 0.02 uf, ceramic disc,

v.

Css = part of Tz

Cer = 10 uf, electrolytic, 3 v.

Or§ = 2.2 uf, ceramic disc,
v.

349

AM/FM AUTOMOBILE RADIO RECEIVER (cont'd)

SPARK

9751 PLATE

B+_SUPPLY
10 IF

C7|i:

Cri = 200 uf, electrolytic,
25 v.

Cv;s_ 100 uf, electrolytic,

C745: '500 uf, electrolytic,

Crs Crs = spark plate
CR:1 CR3 CR« CRr — diode,
1N295

CR: = AFC diode, 1N3182
or equiv.

CRs CRs = diode, 1N542

CRs = diode, 1N1763

L: = 6.2 ph, radio-frequency
choke

= antenna coil for ¥FM
tuner; 4 turns No. 16 HF
on 0.220-inch form, spaced
B4g~-inch (approx.) ; tapped
at 1 turn; core “J” ma-
terial Arnold A1-336 or
equiv.

Ls = antenna coil for AM
tuner; variable inductor;
tunes with 120 pf over
the frequency range from
535 to 1610 ke; Qo — 60
at 1610 kc; secondary 8
turns

Ls = rf coil for AM tuner;
variable inductor; tunes
with 560 pf over the fre-
quency range from 535 to
1610 kc; Qo = 60 at 1610
ke; no secondary

Ls = rf coil for FM tuner;
same as Lo except has no
tap

Ls = miniature radio-fre-
quency choke, 1 uh (ap-
prox.)

L: = oscillator coil for FM
tuner; 3 turms No. 16 HF
on 0.220-inch form, spaced
14-inch (approx.); core
“J” material Arnold Al-
336 or equiv.

Ls = oscillator coil for AM
tuner; variable inductor;
tunes with 470 pf over the
frequency range from 797
to 1872 ke; Qo = 45 at
1872 kc; secondary 30
turns

Ls = filter choke, 125 ph
(approx.)

Ri1 Rie Rzz = 100000 ohms,
0.5 watt

Ra R« = 560 ohms, 0.5 watt

Rs = 390 ohms, 0.5 watt

Rs R Ris = 33000 ohms,
0.5 watt

PLATE

'''' -

Ra Rer Ru = 180 ohms, 0.5

watt

R7 = 68 ohms, 0.5 watt

Rs = 220 ohms, 0.5 watt

Ro = 680 ohms, 0.5 watt

Rio = 4300 ohms, 0.5 watt

Riz = 1 megohm, 0.5 watt

Ris Ris = 10000 ohms,

0.5 watt

Ri7 Ree = 1500 ohms, 0.5 watt

Ris Res = 2200 ohims, 0.5 watt

Rie Re¢ = 5600 ohms, 0.5 watt

R2g Res = 18000 ohms,

0.5 watt

Ra1 Rzs Rae — 470 ohms,
0.5 watt

Res = 3900 ohms, 0.5 watt

Rso = 1000 chms, 0.5 watt

Rz Rex Rer — 6800 ohms,

0.5 watt

Ru = potentiometer, 100000
ohms, 0.5 watt, audio taper

Rass — 62000 ohms, 0.5 watt

Rss — 4700 ohms, 0.5 watt

Rss = 3300 ohms, 0.5 watt

Rso — potentiometer, 250000
ohms, 0.5 watt, audio taper

Raz = 270 ohms, 1 watt

R4z = 0.47 ohm, 0.5 watt

Ti = FM if transformer;
‘Thompsen - Ramo - Wool-
dridge No. 12224 or Gen-
eral Instrument No.
E2741353AX or equiv.

Ts T4 = FM if transformer;
Thompson - Ramo - Wool-
dridge No. 12080R1 _or
General Instrument No.
E2741166BX or equiv.

s = AM if transformer;
Thompson - Ramo - Wool-
dridge No. 12414 or equiv.

Ts = AM if transformer;
Thompson - Ramo - Wool-
dridge No. 12415 or equiv.

Te = radio-detector trans-
former; Thompson-Ramo-
Wooldridge No 12007R1
or General Instrumeng
No. E2741166AB or equiv.

T: = AM if transformer;
Thompson - Ramo - Wool-
dridge No. 12416 or equiv.

Ts = driver transformer;
primary 8000 ohms at 3 ma
de; secondary 60 ohms;
Columbus Process Co. No.
X5357 or equiv.

Te = output transformer;
primary 20 ohms at 706
ma dc; secondary 4 ohms;
Columbus Process Co. No.
5383 or equiv.

cm:f IC75$PARK
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11-6 THREE-BAND RADIO RECEIVER
for
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Circuits

11-6

B — 9 volts

Ci1 Cs Csyq == variable, 26.1 {o
251 pf

C2 C3 Cs Cas Cos Czs = trim-
mer, 3-35 pf, Arco 403, or
equivalent

Cs - . 0.25 uf, ceramic disc

C7 Cro Cis5 Cos —= 0.05 uf, ce-
ramic disc

Cs Ci1 Cis = trimmer, 1.5-20
pf, Arco 402, or equivalent

Ciz Cw = 0.01 nf, ceramic

dise
Cis — 0.0005 uf, ceramic dise
C17 C18 Ca = 0.02 pf, ceramic

disc

Cio Cz6 = 350 pf, part of T

Cao == 900 pf, silver mica

Cz1 = 300 pf, silver mica

Ca2 = 91 pf, silver mica

Cor — 10 pf, ceramic disc

Cav - 10 uf, 3 volts, electro-
lytic

Cao = 220 pf, ceramic disc,
supphed with T
sz == 2 uf, 3 volts, electiro-
lytic

Css 10 uf, 3 volts, electro-

yii

Ca = 100 rf, 3 volts, electro-
Iytic

Cas = 0.04 uf, ceramic dise

Cas Csz == 100 uf, 10 volts,
electrolytic
-+ 42 ph at 3100 k¢, short-
wave antenna coil, Qo =
75; turns ratio Ni/Npg,
1.67:1; N2/Ns, 18:1

Lz - 380 gh at 1000 kg,

broadcast, antenna coil,
Qo = 184; turns ratio
Ni/Ng, 78:1

Ls = 4600 gh at 270 ke, long-
wave antenna coil Qo =

11-7

wave RF coil, Qs —= 81;
turns ratio, N]/Nq, 87:1
= 370 wxh at 1000 ke,

broadca.st RF coil, Qov = 80;

turns ratio, Ni/Ng, 2. 5'1'

N/Ns, 25:1
Lo — 4200 xh at 270 ke, long-

wave RF coil, Qe =

turns ratic Ni/Ns, 91

(measured with 100000-
ohm shunt)

Ls == 29 ph at 3550 ke, short-
wave oscillator co;l Qo =
20; turns ratio Ni/ Nz, 25:1,
N1/N3, 4:1

Ly = 200 zh at 1455 ke,
broadeast oscillator coil,
Qq - = 39; turns ratio Ni1/Ng,
29:1, Ni/Ns, 13:

Lio = 1100 xh at 725 ke, long-
wave oscillator coil, Qo =
17; turns ratio Ni/. Nz, 21:1,
Ni/Ns, 12:1 (measured
with 200000-ohm shunt)

1 = 270 ohms, 0.5 watt
Rz = 150000 ohms, 0.5 watt
Rs = 22000 ohms, 0.5 watt
Rs = 100000 ohms, 0.5 watt
Rs — 560 ohms, 0.5 watt
Rs == 1800 ohms, 0.5 watt
R7 —= 18000 ohims, 0.5 watt
Rs = 1200 ohms, 0.5 watt
Ro — 3300 ohms, 0.5 watt
Rio = 200000 ohms, 0.5 watt
Ri: = 47000 ohms, 0.5 watt

12 = 270 ohms, 0.5 watt
Ris = 10000 ohms, 0.5 watt
Ris = 1000 ohms, 0.5 watt
Ris == volume control, 1

megohm, reverse log.

taper

Ris == 4000 ohms, 0.5 watt

Ri7 = 27000 ohms, 0.5 watt

351

THREE-BAND RADIO RECEIVER (cont'd)

Ros — ‘560 ohms, 0.5 watt

Roy = 100 ohms, 0.5 watt

Rey — 4.7 ohms, 0.5 watt

Ros = 3.9 ohms, 0.5 watt

Ras — 3.9 ohms, 0.5 watt

S1a—Sss = three-section
wafer switch

Sp — speaker, 3.2 ohms

T: == first if transformer (455
kc) : double-tuned critical
coupling, General Instru-
ment No. E-2,749,067EX,
or equivalent

T2 — second if transformer
(455 kc¢j: single-tuned,
General Instrument No. B-
2,749,067CX, or equivalent

Ts = driver transformer:
primary 10000 ohms, see-
ondary, 2000 ohms, center
tapped; Mid-West Coil

Transformer Co. No.

20ATS88, or equivalent

T, -- output transformer:
primary, 250 ohms center
tapped: secondary, 3.2
ohms; Mid-West Coil and
Transformer Co, No. 20-
AT86, or equivalent

NOTE 1: Components C9,
L4, and R3 make up an
if trap in the long-wave
band and are used to im-
prove if rejection and
signal-to-noise ratio.

NOTE 2: For the antenna
and rf coils, Ni refers to
the turns of the primary
winding, Nz to the tapped
portion of the primary,
and Ns to the secondary.
For the oscillator coils, Ny
refers to the tank wind-

69; turns ratio N1/Ns, 91:1 Ris — 4700 ohms, 0.5 watt ing, N2 to the emitter
L¢ = 5 wh, part of if trap Ry — tone control, 1 winding, and Nz to the
XI5 = 34 ¢h at 3100 k¢, short« megohmn, audio taper collector winding.

“FRONT-END”” FOR RADIO RECEIVER
With Double-Tuned Antenna and Single-Tuned RF Stage

TYPE 2N640

OR 2NI637 £

Cz Cg
T T
g g
R3
L CB;F §R7 Rg Rg
4 Ce
il
[ [ —O +6V,

C1 = 3-50 pf, variable
Cz == 0.01 uf, ceramic dise,
J

Cs —= 30-2 f, variable
C4 100 mica
5 Ca — 0. 05 wf, ceramic
dlS 25 V.
Cr = 120-450 pf, variable
Cszg: 0.004 pf, ceramic dise,
v.

——» IF AGC

RF AGC
Rs

Co — 680 pf, mica

Li L2 = antenna coils, vari-
able inductors tuned with
110 pf; frequency range
535 to 1610 ke; Q@ = 65 at
1610 k, 60 to 65 at 535 ke

Ls = rf coil; variable induc-
tor tuned with 1000 pf;
frequency range 535 to

1610 ke¢; Q = 65 at 1610 ke.
R: R« Rs = 330 ohms, 0.5
watt
Rz = 82000 ohms, 0.5 watt
Ra = 2200 ohms, 0.5 watt
Re = 6800 ohms, 0.5 watt
R7 = 10000 ohms, 0.5 watt
Rs = 1500 ohms, 0.5 watt
Re = 1000 ohms, 0.5 watt
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11-8

PHONO
INPUT
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V2 4

/

PREAMPLIFIER FOR PHONO/FM PICKUP

—s

t [ B~ TO 2ND-CHANNEL

PREAMPLIFIER {IF USED}*

—Q -8y

OuTPUT

| ?

977

Ci1 — 25 puf, minidture elec-
trolytic, 3

Cz = 50 uf, mmmture elec~
trolytic, 3 v.

Cs — 50 uf, miniature elec-
trolytic, 15 v.

Cs — 270 pf, ceramic, 600 v.

Cs, Cizs = 0.05 uf, ceramic,
50 v.

Cs == 0.2 uf, ceramic, 25 v.

C: = 0.06 uf, ceramice, 50 v.

Cs = 4 uf, minjature electro-
lytic, 3 v.

Cs, Cuiz = 2 uf, miniature
electrolytic, 12 v.

Cuw = 0.15 pf, ceramic, 50 V.

Cu == 0.12 uf, ceramic, 50 v.

Ci2 — 10 pf, miniature elec=
trolytic, 12 v.

Cia = 0.003 pf, mica, 500 v.

Ri = 1 megohm == 10%,
0.5 watt

Rz = 15000 ohms = 10%,
0.5 watt

Rs — 47000 ohms = 10%,
0.5 watt

Rs == 100 ohms = 10%,
0.5 watt

Rs == 0.18 megohms =+ 10%,
0.5 watt

Rs —= 330 ohms = 10%,
0.5 watt

R7 —: 1800 ohms = 10%,
0.5 watt

Rs, Rzs == 27000 ohms == 10%,
0.5 watt

Re == 1000 ohms + 10%,
0. 5 watt

Rio == 1500 ohins == 10%,
0.5 watt

R = 820 ohms == 10%,
0.5 watt

Riz, Rag == 0.1 megohm =
10%, 0.5 watt

R:s — volume control poten=
tiometer (audio taper),
10000 ohms, 0.5 watt

R —= 56000 ohms = 10%,
0.5 watt

R:s — 6800 ohms == 10%,
0.5 watt

Ris = 2700 ohms =+ 10%,
0.5 watt

Riz = 180 ohms = 10%,
0.5 watt

Rigs = base control potens
tiometer (linear taper),
50000 ohms, 0.5 watt

Ris —= 2700 ohms = 10%,
0.5 watt

Ra1 < 3300 ohms = 10%,
0.5 watt

Roz — treble control poten-
tiometer (audio taper),
0.1 megohm, 0.5 watt

S1 — 2-pole, 3-position
rotary switch

& If a two-channel sys-
tem is used, Rus, 85
and Rg: should be dual
controls, one control sec-
tion for each preamplifier,
and Si should be a 4-pole
switch (Centralab No. PA
1012, or equiv.), two poles
per channel. All other
components are dupli-
cated in the second pre-
amplifier.



Circuits 353
11-9 EARPHONE AMPLIFIER
{B- TO PREAMP) Ri2
~igV < L B~ TO 2ND-CHANNEL AMPLIFIER (IF USED}
+ 3
QO -20v
R? Rio
TYPE
2N647
INPUT
FROM
PREAMP
OUTPUT
h\ O
JA)
¢
TYPES
[ iN2326
Ry T
- TYPE ==C2
A 2858
Ci = 250 uf, miniature elec- Rs = 47000 ohms == 10%, Rs = 47 ohms = 10%,
trolytic, 15 v. 0.5 watt 0.5 watt
Cz2 = 500 pf, mica, 50 v. Rs — 68 ohms =* 10%, Rs = 18 ohms =*= 10%,
Cs = 500 uf, miniature elec- 0.5 watt 0.5 watt
RS 20 Vs — 109, s = 180 ohms = 10%, Re = 10 ohms = 10%,
0.5 watt - ! 0.5 watt 0.5 watt
Rz, Rio, Ru = 3300 ohms Re = 10000 ohms == 10%, Rz — 100 ohms == 10%,
=+ 10%, 0.5 watt 0.5 watt 0.5 watt

11-10
CRYSTAL OR_CERA|
/ PHONOGRAPH e
Q¢ INPUT

PHONOGRAPH AMPLIFIER
Output 200 mw

TYPE
2NI109

(v

Rg

B

TO SPEAKER
VOICE COlL.

VA

!

+
T_

B

EA

C1 = 0.01 pf, ceramic disc
Cz = 1 uf, ceramic disc
Csl(235 = 50 uf, electrolytic,

v.
0.002 uf, ceramic disc
0.04 uf, ceramic dise

1 megohm, 0.5 watt

R 220000 ohms, 0.5 watt
Rs = 4700 ohms, 0.5 watt

Ry = 1500 ohms, 0.5 watt

Cs =
Ri=

Rs == volume-control poten-
tiometer, 5000 ohms, loga-
rithmic audio taper

Re¢ = tone-control potenti-
ometer, 100000 ohms,
linear taper

R7 = 680 ohms, 0.5 watt

Ry — 27 ohms, 0.5 watt

Re — 33 ohms, 0.5 watt
1 driver transformer;

+Los o, o] l'r‘l
L

primary impedance 3000
ohms; secondary imped-
ance (base-to-base) 5000
ohms.

Ts = output transformer;
{)rimary impedance (col-
ector - to - collector) 550
ohms; secondary imped-
ance to match speaker
voice coil
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11-11 25-WATT, HIGH-QUALITY AUDIO POWER AMPLIFIER

—VCC&

=38 VOLTS

50 MA TYPE
2N2147

Ra T

R TYPE O vours
[ 2N2148 _I:O
(o} =
-+
O—)—>—1 ! TYPE :
Rg 2N2147 sp
2
ar_C2l- SRp =
INPUT T
R7
O -

TYPE

IN2326 +Vcc®
N )
[ J
E
R
3 Rs

Performance Specifications:
Sensitivity = 0.35 volt rms for 25 watts output
Frequency response == 20 to 20,000 cps == 1 db
Input resistance = 180 ohms

C1 — 200 uf, electrolytic, 6 v. R4 = 560 ohms, 2 watts T: = driver transformer;
Cz — 250 uf, electrolytic, Rs == 150 oluns, 5 watts turns ratio, primary to
15 Re, Rz — 120 ohins, 1 watt ecach secondary — 4:1;

5V.

Cs — 0.015 pf, paper, 200 v.

Cy, Cs — 100 uf, electrolytic,
50 volts

Ri == 2700 ohms, 0.5 watt

Re -- 180 ohms, 0.5 watt

Rz — 4.7 ohms, 0.5 watt

* '}- VCCI

Rs, Ro = 180 ohms, 2 watts

Rio, R == 0.27 ohm, 0.5 watt
p — dynamic speaker;
voice-coil impedance = 4
ohms; voice-coil dc re-
sistance — 3.2 ohms

— Vet Zero-signal value — 22 volts; |

primary impedance - - 1600
ohms; primary de — 0 ma;
Better Coil and Trans-
former type 99A7, or
equivalent

150 ma,

Maximum-signal value = 20 volis, | = 1 amp.



Circuits

11-12

TYPE
2NIS24

INPUT

355

FM STEREO MULTIPLEX ADAPTER

R2e
CRz Rp»

C20

WA H(=

|
R27R28< R3y

CRy

Ci1 Cz0 Co1 = 10 uf, electro-
lytic, 3 v.

C2 = 100 rf, electrolytice, 3 v.

Cs == 390 pf, mica

C4 Cs = 1000 pf, ceramic dise

Ce C14 C1s = 0.05 uf, ceramic
dise

Crz = 1 uf, ceramic disc, 3 v.

Cs Cp = 1500 pf, mica

C€ic Cas = 380 pf, ceramic dise

C:1 = 0.75 uf, mica

Ciz = 5 pf, mica

Cis — 0.47 uf, mica

Ciyr == 2200 pf, ceramic disc

Cig Ci9 == 820 pf, mica

Cze Cz3 == 50 uf, electrolytic,
3 v

Ca4 Cos — 0.01 uf; mica

Cze Cos — 10 uf, electrolytic,
12 v.

R3s
Cz«{zz 100 uf, electrolytic,

V.

CR: CRa CRs == 1N295

Li Lg Le = 38-kc trap, vari-
able inductor, General In-
strument No. E2741173BX,
or equivalent

L: Ls = 19-kc trap, vari-
able inductor, General In-
strument No. E2741173AX,
or equivalent

L4 == 100 mh

Ls — 10 mh

Ls I7 = 25 mh

Ri = 24000 ohms, 0.5 watt

Rz Rie = 3900 ohms, 0.5 watt

= — Raz

Rs Re Ris Ris Rew Res Rsz Ras

Rasr == 4700 ohms, 0.5 watt
Rs -= 330 ohms, 0.5 watt
Re¢ == 1500 ohms, 0.5 watt
Rz == 10000 ohms, 0.5 wait

Rsolgaa R:n = 5600 ohms,
Rs = 68000 ohms, 0.5 watt
Rio Rs2 Ras = 1000 ohms,

0.5 watt
R = 1200 ohms, 0.5 watt
Riz Reg Reg — 47000 ohms,
0.5 wait _
Ris = potentiometer, 10000
ohms, separation control
Ris = 1800 ohms, 0.5 watt
Rie 3000 ohms, 0.3 watt
Rir = 360 ohms, 0.5 watt
Rz = potentiometer, 300
ohms, sideband-level con-

R»A R% = 75000 ohms,
0.5 watt
Res Rer == 2200 ohins,
0.5 watt
Ra Ras = 47 ohms, 0.5 watt
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STEREO AMPLIFIER
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Ouiput 3 Waits per Channel

SPEAKER
—VCICE
CCi,
TYPE
2N2B69/
2N30I
CERAMIC
PHONCGRAPH
INPUT

I

TO

5

CERAM'C
PHONOGRAPH
JNPUT

Rp.
6 C8f~|—~ -
=< v Ei
i]'r‘ Rz cp
C4 R0,

Cig

Rig

§Ra ::tCIO §RI6—|—

Co0ta

C1 C2 Cs C4 = 0.02 pf, mini-
ature, 100 v.

Cs Cs Ciz C2¢ == 0.1 uf, mini-
ature, 100 v.

Cs Cr = 0.5 pf, miniature,
100 v.

(,96010 = 6 uf, electrolytic,

Cu Cu = 10 uf, electrolytic
Cx'z C14 = 0.001 xf, miniature,
100 v.

Cis Cis Cig Cis = 1 pf, mini-
ature, 100 v.

Cat = 1000 uf, electrolytic,
10 v.

Coz Czs. = 2.2 pf, ceramie
dise, 3 v.
ng C2: = 100 pf, electrolytic,

v.

Cos Cor = 12 pf, ceramic disc,
1000 v.

Czs = 1000 uf, electrolytic,
15 v.

Cm) = 1000 xf, electrolytic,

25 v.
CR1 CRz2 - 1N2859
¥ 1;1 Fuse, 33 ampere, “‘slo-
0"

Ri Rs = 3300 ohms, 0.5 watt
Ra Re = 220000 ohms,
.5 watt
R4 Rs = 10000 ohms, 0.5 watt
R7 Rg = 1200 ohms, 0.5 watt
Re Rio = treble-control dual
potentiometer, 3000 ohms
Ri: R —: 2200 ohms, 0.5 watt
ng sRn == 56000 ohrns,
Ris Rie = 1:;00 ohrns,
0.5 watt
Ri7 — balance potentiometer,
2500 ohms
Ras Rzo = 180 ohms, 0.5 watt
Raz1 Rez — loudness-control
dual potentiometer, 10000
ohms tapped down 3000

o
R2s R2a Reg Rer = 330 ohmis,
0.5 watt

Ras Res — bass-control dual
potentiometer, 5000 ohms
Ras Raz = 2200 ohms, 0.5 watt
Rae Rei = 1800 ohms, 0.5 watt
Rsz Res = 6800 ohms, 0.5 watt
Rss Ras == 470 ohins, 0.5 watt

Ra7 R = 820000 ohms,

0.5 watt

Rss Rse = 51 ohms, 0.5 wait

Ru == 390 ohms, 0.5 watt

R Ras = 220 ohms, 1 watt

Ri4 Ras = 68 ohms, 0.5 watt

Rae Rur == 0.27 ohm, 0.5 watt

R == 7 ohms, 10 watts

Tsi T2 — output transformer,
25 ohms to 4 ohms at 400
cps; Mid-West Coil and

ransformer 20A124 or
equiv.

Ts —= power transformer,
117 v. to 48 v., center-
tapped (24 v. per wind-
ing); Mid-West Coil and
Transformer 20P21 or
equivalent.
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HIGH-QUALITY STEREO AMPLIFIER

Output 15 Watts per Channel

-6 v-22V

O )
=
I
®
[=]
X
=
7]

TYPE CHASSIS
005

|

|
! I
% !

| |

| } I

o : ' !

GND.BUS | | [ i tezy
| I ==Ci2 I
C4=='[ | ; 2N59
l ! TyeE | +Co3 T2
I | 2N26141 s X

C2 g 4 i 1€l |

1 R il |

| 2N26l3 145 R“ | |

i 16 Ga T Ror RL=8 OHMS
O O
s;3 R2 Re lreg Ris =
Ry T Cig== Ra7 CHASSIS
| Ly C20| Rag
Ce R20 v
Rio Reg —C24
Rip R33
-5V -6V -22V

Ci1, C2 = 180 pf, ceramic

Cs, Cq, Cs, Co = 1800 pf,
ceramic

C7i Cs = 2 uf, electrolytie,

V.

Co, Ci, Cu, Ci2, Cio, Coo =
5 uf, electrolytic, 3 v.

01%, Cis = 5 uf, electrolytic,
3 v.

Cis5, Cis = 0.5 uf, ceramic
Cis, C17 = 4 uf, mylar

Ca, C2t — 47 pf, ceramic
Co2, Co3 = 50 uf, electrolytie,

Fi, ¥2 — fuse, 3 amperes

Ri, Rz, Rs, Rio = 1 megohm,
0.5 watt

Rs, R4 = treble control, dual

potentiometers, 3 meg-
ohms, 0.5 watt, audio
taper

Rs, Rs — 0.1 megohm,
0.5 waitt

Rs, Re = 0.22 megohm,
0.5_wat

Rii, Rz = 4700 ohms,
0.5 _watt

Ris, Rus — loudness control,

dual potentiometers, 25000
ohms, 0.5 watt, linear
taper
Rais, Rie = 27000 ohms,
0.5 watt
Ri7, Ris == 33000 ohms,
0.5 watt
Ris, R = 1000 ohms,
0.5 watt
Rai, Rez — 10000 ohms,
0.5 watt
Res, Res = 270 ohms,
0.5 watt
Raz4, Ror = bass control, dual
potentiometers, 5000 ohms,
0.5 watt, audio taper
Rzs, Res = 39 ohms, 0.5 watt

R = balance control, po-
tentiometer, 5000 ohms,
0.5 watt, S taper

Rs, Ras = 0.12 megohm,
0.5 wa
31, Raz ?c 1500 ohms,

2 wWa'
Ras, Ras = 12000 ohms,
0.5 wa
Rse, Rav = 15000 ohms,
0.5 _watt

5 wa

Rss, Raw, Ras, Res = 5600
ohms, 1 watt

R, Ry = 3.9 ohms, 0.5 watt

Rus, Rar, Rus, Reo == 0.27 ohm,
0.5 watt

81 = selector switch,
double-pole, double-
throw

Ty, T2 = driver transform-
ers, Columbus Process
No. X7602, Better Coil
and Transformer No.
99A4, or equivalent
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POWER SUPPLY FOR AMATEUR TRANSMITTER

600 Volts; 300 Volts; Total Current 330 Milliamperes (Intermittent Duty)

g 5V NOT USED

R,
!

CR2

Ry Tc4 Cg

RSV

o—d g

A

v
60~ Sy

GREEN

C1 C2 C3 Cys C5 Cs Cr Cs =
0.001 uf, ceramic disc,
1000 v.

Cs Cw Cu Ciz — 40 uf, elec-
trolytie, 450 v.

CRi1 CRz CRs CR« CRs CRs
CR7 CRs — RCA-1N2864

F = Fuse, 5 amperes

I= indicator lamp

b0~ 00—

REMOTE
SWITCH

+ HV
Approx,
600 V

+
Approx,
300V

il

RED
3
/77
Ki = relay; Potter and
Brumfield KA11AY or

equiv.
I, = 2.8 henries, 300 ma;
Stancor C-2334 or equiv.
I.z. — 4 henries, 175 ma;
Stancor C-1410 or equiv.
R: R2 Rz R« Rs Rs R7 Ry ==
470 k, 0.5 watt

Ro == 47 ohms, 1 watt

Rio Rz == 15000 ohms, 10
watts

Rze == 47000 ohms, 2 watls

S1 82 = toggle switch, single-
pole single-throw

T = power transformer;
Stancor P-8166 or equiv.
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Ré Ri T
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27-Mc CITIZENS-BAND TRANSCEIVER

C1dCe Co = 0.001 uf, ceramic

isc

Cz C3 = 27 pf, mica

Cs = 0.02 pf, ceramic disc
Cs = 3-35 pf, trimmer

Cr = 10 uf, electrolytic, 3 v.
Cs3C1o = 30 uf, electrolytic,

Cu = 0.2 uf, ceramic disc
Clio_ 200 xf, electrolytic,
V.

CR = crystal, 27.12 Mc
(series resonant mode)

Li = 25 uh, radio-frequency
choke

Lz = 9 turns No. 24 enam.
close-wound on l4-inch
form, ferrite slug

Ri1 == 22000 ohms, 0.5 watt

Rz = 2200 ohms, 0.5 watt

R3 = 240 ohms, 0.5 watt

R: = regeneration-control
potentiometer, 1000 ohms

Rs = volume-control poten-
tiometer, 5000 ohms

Re = 6800 ohms, 0.5 watt

Rs = 56000 ohms, 0.5 watt

Rs = 1000 ohms, 0.5 watt

Ro = 10000 ohms, 0.5 watt

R = 560 ohms, 0.5 watt

Ru = 15 ohms, 0.5 watt

"Riz = 27 ohms, 0.5 watt

S = receive-transmit switch,
six-pole two-position

Sp = speaker, 14-ohm voice
coil

T: = transformer; primary
10000 ohms; secondary
1000 ohms, center-tapped
(one-half secondary used)

T: — transformer; primary
20000 ohms; secondary
800 ohms, center-tapped
(one-half secondary used)

Ts = transformer; primary
650 ohms, center-tapped
secondary 16 ohms
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27-Mc, 5-WATT CITIZENS-BAND TRANSMITTER

+l TO ISV

Ci1 = 75 pf, ceramic

Cs — 30 pf, ceramic

Cs, C4, C7 == 0.01 pf, ceramic

Cs = 47 pf, ceramic

Cs == 51 pf, mica

Cg — 24 pf, mica

Cp = 0.01 uf, ceramic

Cio == variable capacitor, 90
to 400 pf (ARCO 429, or
equiv.)

C11 = 100 pf, ceramic

Ciz = 220 pf, ceramic

C1z = 5 pf, ceramic

Cie, Cir == 50 uf, electrolytic,
25 v.

Cis = 10 uf, electrolytic,
15 v.

Cis, C1s8 = 10 pf, ceramic
Cie, C20 = 0.2 nf, ceramic
Ca1 = 0.1 uf, ceramic

Czis 500 zf, electrolytie,

Ia, L» — rf choke, 15 uf
{Miller 4624, or equiv.)

TYPE
IN2326

TYPE
2N2869/
2N301

Rig L T4
T

1.3 - - variable inductor (0.75
to 1.2 #h); 11 turns No. 22
wire wound on 14-inch
CTC coil form having a
“green dot” core; Q — 120

L4 — variable inductor (0.5
to 0.9 gh); 7 turns No. 22
wire wound on 14-inch
CTC coil form having a
““‘green dot” core; Q — 140

Ria = 510 ohms, 0.5 watt

Rz, Riz == 5100 ohms,

0.5 watt

R3 = 51 ohms, 0.5 watt

R4 = 120 ohms, 0.5 watt

Rs =: 47 ohms, 0.5 watt

Re — 0.1 megohm, 0.5 watt

Rz —= 10000 ohms, 0.5 watt

Rs == 2000 ohms, 0.5 watt

Re : = potentiometer, 10000

ohms
Rio == 3600 ohms, 0.5 watt
R = 15000 ohms, 0.5 watt
Rias == 1000 ohms, 0.5 watt
Ru : 1200 ohms, 0.5 watt
15 == 240 ohms, 0.5 watt

+TO ISV

Razs, Rz — 2700 ohms,
0.5 watt

Ras, Rm — 1.5 ohms, 0.5 watt

T: := rf transformer pri-
mary 14 turns, secondary
3 turns of No. 22 wire
wound on i4-inch CTC
coil form having a “green
dot” core; slug-tuned
(0.75 to 1.2 xzh); Q = 100

Te — rf transformer; pri-
mary 14 turns, secondary
2-34 turns of No. 22 wire
wound on %¥-inch CTC
coil form having a ‘‘green
dot” core; slug-tuned
(0.75 to 1.2 zh); Q = 100

Tz — transformer; primary:
2500 ohms; secondary 200
ohms center-tapped; Mi-
crotran SMT 17-SB, or
equiv.

T3 — transformer; primary:
100 ohms center-tapped;
secondary: 30 ohms
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11-18 VIDEO AMPLIFIER
High Input Impedance, Bandwidth 7.5 Mc, Gain 75

1 088V

Rg ﬁrz OUTPUT
NV 1k O (LoAD=
15ppf)
NPUT ¢
§SOURCE= o l TYPE
5000 + 2N.493
OHMS)
Rg
L .
Cy — 10 uf, electrolytic, between collector of R4 == 100 ohms, 0.5 watt
15 v. 2N1493 and ground) Rs 510 ohms, 0.5 watt
Cz == 0.1 uf, paper, 100 v. Rz :-: 50000 ohms, 1 watt Rr —= 2000 ohms, 1 watt
Ri1 — potentiometer, 25000 Rs Re == 10000 ohms, Rs = 20 ohms, 0.5 watt
ohms (adjust for 40 v. 0.5 watt
1119 70-Mc POWER AMPLIFIER
Qutput 0.5 Watt
Ce OUTPUT
TYPE —HT—O0 (LoAD=
2N1493 L 50 OHMS}
q72
INPUT ’ﬁ! [ Cq
{SOURCE= © %ﬁx
£0 OHMS)
) -
Ly s
=C2 Ri
C‘s
—1- ’ 5 It_—.
- =15V 50VQ
C1 Cs Cs Co == 3-20 pf, Ti == 8 turns No. 24 enam. Tz — 8 turns of No. 24 enam.
ceramic trimmer on General Ceramic Corp. wound on CTC 3g-inch
Cu Cs = 0.01 uf, 100 v, F-303 toroid of Q material, ceramic coil form (no
Ri = 1000 ohms, 2 watts tapped at 7 turns from slug used), tapped at 2.5

ground turns
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11-20 “FRONT END” FOR 450-Mc SUPERHETERODYNE RECEIVER

FIRST RF SECOND RF'
_L — e /'j_r' F:"
- L3 L4}—09 Lgs i\r—CB
G2z Caz e * 1y
2N2857 2N2857 P C5

LOCAL OSCILLATOR

— TYPE
2N2708

Cal

MIXER

Czo TO

YPE

Cy1, Cs, Cis, Cie — 50 pf,
ceramic dise

Cz, Cp, Ci5, Ca« — trimmer;
0.8 to 8 pf; JED type
VC20G, or equiv.

Cy, Cs, Cis = trimmer; 0.3

to 5
Cs, Cs,
ceramic feedthrough

7, Ci2, C1s = 1000 pf,
ceramic feedthrough
Cio — 75 pf, ceramic disc
C2o, Ca4,

ceramic dise

f; tubular ceramie

10, C11, Cxr = 500 pf,

25, Cas = 0.005 pf,

Y

—le

Ca = 470 pf, ceramic disc

Co2 == trimmer, 3 to 12 pf,
tubular ceramic

Ca3 == 0.001 uf, ceramic
feedthrough

Cz2s, Cz8, Cs0 — frimmer; 1
to 12 pf; JFD type 57G,
or e%ulv. . .

Car = 24 pf, ceramic disc

Ceo == trimmer; 2 to 25 pf;
JFD type VC24GY, or
equiv.

Cs — trimmer; 1 to 4 pf;
JFD type VC21G, or

C33

4 14§C
L

35
T L

equiv.

Cse — 0.001 gf, ceramic disc

Li, Lr = silver-plated bar
stock; length, 2.8 inches;
diameter, 14 inch

Ls — one-half turn of No.
16 solid copper wire, lo-
cated ¥4 Inch from and
parallel to L
¢, Le = silver-plated bar
stock; length, 3 inches;
diameter, 13 inch

Ls, Ly, Lo = 0.22 gh; rf
choke; J. W. Miller Type
9320-02, or equiv.

Parts List Continved on Page 363
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30-Mc IF AMPLIFIER

R

363

Lo

TO
DETECTOR
Lg

-8y

C1, Cs, Cs, Cr, Co = 0.05 puf,
ceramic dise

Cz = trimmer, 0.8 to 8 pf,
JFD type VC20G, or

equiv.

Cs, C3 = 2000 pf, ceramic
feedthrough

Cg — trimmer, 6 to 8 pf,
tubular ceramic

Cio == trimmer, 2 to 25 pf;
JFD type VC24GY, or
equiv.

L: = 3 uh; tapped rf coil;
ratio of number of turns
in over-all ecoil 1o the
number in section be-
tween tap and ground,
15 to 1

T, Ly — 2 uh, rf coil
L3 = 10 gh, rf choke
Ry, Ra = 18000 ohms,

0.5 watt
2‘ Rs = 7500 ohms,
0.5 watt

Rs, Ry = 1000 ohms,
0.5 watt
Re = 110 ohms, 0.5 watt

11.20 “FRONT END”

L, Im1 = 5 turns of No.
22 wire, 0.25-inch inner
diameter, coupled on
same coil form

Li2 = 1 gh, rf choke

L1z = 1.1 uh, rf coil

Ly = 6 turns of No. 22
wire; length, 35 inch; in-
ner diameter, %s inch

Lis — 5 turns of No. 22
wire; length, 3 /3 inch; in-
ner diameter, 1% inch

Lis — 1 uh, rf choke

FOR 450-Mc SUPERHETERODYNE RECEIVER

(cont’d)

Iy = silver-plated bar
stock; length, 2 inches;
diameter 43 inch

mt = slilvzx{}-platf ‘brags
Sirip; en, 1, nch;
widptfl, 14 “inch; located

I4g inch from and parallel
o Ly
Ri, R+, R7 = 6800 ohms,

0.5 watt

Re, Rs, Ry = 2700 ohms,
0.5 watt

Ra(,) Res, th: 1000 ohms,

47 ohms, 0.5 wait

51000 ohms, 0.5 watt

= 510 ohms, 0.5 watt

15000 ohms, 0.5 watt

4 == 39000 ohms, 0.5 watt

Ti1 = rf transformer (30
Mc) 9 uh; primary-to-
second(m turns ratio, 30
lo 1; primary, 26 turns of
No. 23 wire wound on J.
1\E?V. Miller type 4500 coil

orm
XTAL -z 120-Mc oscillator
crystal
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11-22 SERVO AMPLIFIER
Ovutput 6 Waltts
Rs
+__Lc:;\/\/\,
':l: TYPE
= 2N1485
T
S
TYPE b=
2Ni48] S
C b,
* . TYPE
INPUT 2N1485
400 CPS
o—

056V

QUTPUT TO
CONTROL PHASE
OF MCTOR

Ci1 = 10 uf, electrolytic,
v,

Cz == 47 uf, electrolytic,
v.

Cz = 20 uf, electrolytic,

V.
€+ = 500 uf, elecirolytic,
S50 v.

R1 = 68000 ohms, 0.5 watt
Re = 5600 ohms, 0.5 watt

Rs == 56 ohms, 0.5 watt

R¢ == 560 ohms, 0.5 watt

Rs — 3300 ohms, 0.5 watt
Ro Re = 18000 ohms, 0.5 watt
Rz Rs = 400 ohms, 0.5 watt
Rio Ru = 4 ohms, 1 watt

T= driver transformer; core

material 0.014-inch Mag-
netic Metals Corp. “Crys-
talligned” or equiv.;
primary 1500 turns; sec-
ondary 450 turns, bifilar
wound (ecach section 225
turns)

C1 — 0.1 uf, paper, 50 v.

C2 == 0.33 uf, paper, 100 v.

Ry = 510 ohms, 0.5 watt

T — rf transformer; air core;
collector winding, 19 turns
No. 10 enam; base wind-
ing, 5 turns No. 22 enam.;
inside diameter of wind-

11-23 100-Kc POWER OSCILLATOR
Output 10 Waiis
e, ki O
G | ISR,
\/\r/—»_1 * T 0
Ry

TYPE
2N1490

ings, 0.88 inch; close-
wound



Circuits 365

11-24 27-Mc CRYSTAL OSCILLATOR
Output 4 mw
TYPE [
CRET  2N1491 O
1 == 20 pf, ceramic disc, T l OUTPUT
25 v. ) (LOAD=
Cz2 C4 = 0.01 pf, ceramic Cx L L2 50-100
dise, 25 v OHMS}

Cs -~ 22 pf, ceramic disc,
25 v.

CR = crystal, 27 Mc

L; = 15 turns No. 22 enam., |
close-wound on CTC LS5  ¢j== Ry Rz g
form (powdered-iron 3 c2
slug)

Lz . : 2 turns No. 18 enam.,

wound over cold end of

Ta
Rz .- 9100 ohms, 0.5 watt N
F o dn [ EECE:
&raov
TMA
71.25 70-Mc POWER OSCILLATOR

Ovutput 0.5 Watt

TYPE X

— Ce

. 74C5 L3§"‘r7HLO

N
/
O
N

Cq OUTPUT
L {_0AD=
2 50 OHMS)
Al ) (A
= 50V

..025 MA :+

~25MA
CONSTANT—CURRENT
SUPPLY

€1 Cs = 1500 pf, feed- dise, 25 v. Ls = 3% turns No.
through, ceramic Cs == 5-50 pf, 14 enam., -close-
Cz Cs = 7-100 pf, trimmer, ceramic wound on 34-inch
trimmer, ceramic Ly L2 = 10 uh, radio= diameter, tapped at

Cy = 0.01 uf, ceramic frequency choke 2 twrns
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366
11-26 250-Mc OSCILLATOR
Output 150 mw
Cs
W
Pzl
Lo Cs
T — J—-o0
TYPE
LS 2Nj493 L
OUTPUT
74C3 c474 (LOAD =
Ry Ce 50 OHMS)
Al
\ —T °
- +50v
20MA

. +20-MA
CONSTANT ~CURRENT
SUPPLY

11-27

DC-TO-DC CONVERTER

T

C. Cs = 1000 pf, feed=-
through, ceramic
C: — 0.6-5.5 pf, trimmer,

ceramic

Cs = 3-15 pf, trimmer,
ceramic

Cs — 4-50 pf, trimmer,
cerarmic

Cs — 0.002 uf, paper, 100 v.

Li Lz — 0.82 gh, radio-
frequency choke

I,z = 1 turn No. 14 enam.,
1-inch diameter

Ri1 = 400 ohms, 0.5 watt

TYPE
2N442

3

C1_0_~ 10 zf, electrolytic

500 v.

CR:1 CR2 CRs CRs — 1N3256
(or 11N3196)

Ri1 -: 330 ohms, 2 wattis

Rz = 5 ohms, 5 watts

T1 = transformer; core: one
hundred 0.014-inch-thick

E-I laminations of Mag-
netic Metals Corp. “Crys-
talligned 33,” or equiv.;
primary: 34 turns, bifilar
wound, of AWG No. 16
enameled  wire, center
tapped (each section 17
bifilar turns); feedback

[
L O+
TYPE
2N442
OUTPUT
450V
100MA
m DG
AV . CRy CR3
Ro Cy
I 1t -
NV 7 = oT Ng Y Q
INPUT
12V DC
CRZ CRg4

windings: 5 turns each of
AWG No. 26 enameled
wire; secondary: 640 turns
of AWG No. 26 enameled
wire; winding order; pri-
mary, feedback windings,
secondary.



CR — reference diode, 7.5 v.,
100 mw.

Ri1 —= 225 ohms, 5 watts

Rz = 10000 ohms, 0.5 watt

Rs Rs = 0.075 ohm, 5 watts
{cut to measure from re-
sistance wire)

=

R+ —= 60 ohms, 4 watts
— 75 ohms, 5 watts
Rt — 2200 ohms, 0.5 watt
Rs Ris = 500 ohms, 2 watts
5 == 120 ohms, 2 watts
Ru — 820 ohms, 1 watt
Riz — potentiometer, 150
ohms, 0.5 watt

Circuits 367
11-28 VOLTAGE REGULATOR, SHUNT TYPE
Regulation 1.5%
R
O— WV O
TYPE
gR :;éef%renceiodioq& 27 v. 2NI485 A cCR
1cil—ldeso sglli}ce ‘yssi:w(rig; INPUT OUTPUT
of transformers, rectifiers, 4570 S5V > 28V, 0 TO 0.5A
ete.) occ DC
Rz = 50 ohms, 0.5 watt
Rz
=
11-29 VOLTAGE REGULATOR, SERIES TYPE
Regulation 2%
TYPE TYPE
2N20I5 2N2013
TYPE
R | 2NHss
)
Rs
R3
4) 1
INPUT
31~ 39v Re
oC TYPE
o 2N1485 Rit
OUTPUT
§R2 26V, 15A
Rz B¢
Rg ZFCR
Ri3
—0

Rz = 300 ohms, 1 watt

NOTE: 2N1485 and 2N2015
transistors must be mounted
on heat sink of sufficient
size to keep the case fem-
peratures below 100°C.
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CR — reference diode, 27 v.
Ri — 28 ohms, 10 watts (in-
cludes source resistance
of transformers, rectifiers,

ete.)
Rz - 1000 ohms, 0.5 watt

368
11-30 VOLTAGE REGULATOR, SHUNT TYPE
Regulation 0.5%
()—'\/\R/\, -0
1
K CR
TYPE
455%U5T5v 2N1485 zev?gTTFE)US‘sA
DC DeC
R2
o T 0
711-31 VOLTAGE REGULATOR, SERIES TYPE

With Adjustable Output

Lline Regulation within 1.0%

Load Regulation within 0.5%

TYPE TYPE TYPE\E
2N2016 2N20I6 2N2016
TYPE
2N1489 §R6
Rz R4
R
-0
TYPE
N14
2N1479 CR R7§
+O .
= C
INPUT 2
40 —50¥ OUTPUT
DC 22-30V
0 0-10A
DG
10}

81 == 1 uf, paper, 25 v.

50 v,

! .
CR = reference diode, 12 v.

100 zf, electrolytic,

Ri — 1200 ohms, 0.5 watt
Rz Rs Ro == 0.1 ohuin, 0.5 watt  Rs Rio = 1000 ohms, 0.5 watt

Rs = 2000 ohms, 0.5 watt
Rs = 570 ohms, 0.5 watt

Rz = 270 ohms, 0.5 watt

Rs — potentiometer, 1000
ohms, 0.5 watt
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Circuits
11-32 ASTABLE MULTIVIBRATOR
(Repetition Rate = 7000 pps)
12vO—y
R| Rz Rg
OUTPUT 1
Rep. Rate -= 3(0.7RC1Y

TYPE
2Ni48|

Ci Co = 0.01 pf, paper, 25 v,
Ri R: == 60 ohms, 5 watts
Rz Rs = 1000 ohms, 0.5 watt

TYPE
2NI48|

MONOSTABLE MULTIVIBRATOR

{On-Time Pulse = 70 Milliseconds)

12vCo
C

R

TYPE
2N148]

OUTPUT
O

TYPE
2N148|

.

On-time Pulse — 0.7RsCs
C: = 0.005 xf, paper, 25 v.
Cg == 0.05 uf, paper, 25 v.

L
TRIGGER

PULSE
C3 — 0.01 uf, paper, 25 v.
Ri1 Rs == 60 ohms, 5 watts
Ru == 820 ohms, 0.5 watt

Rs == 1000 ohms, 0.5 watt
R+ == 5000 ohms, 0.5 watt
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11-34 BISTABLE MULTIVIBRATOR
1-Mc “Flip-Flop”

+6vV Ll -4 46V

0 ! 1

R2 g R3 Rg Rz
Do Os
~6vOo—h- TYPE [ TYPE -8V
2N404 2N404
Rg R5
o—-} t—o
LIS "an
{" QUTPUT 0" OUTPUT
Ci X
0 R| D3 T D4 RB% Dg
) — ~
L e ) cq L
INPUT
Ci C3 — 180 pf, mica, 24 v. Di Dz D3 Dy Ds De == diode, R: Rt == 1200 ohms, 0.5 watt
C2 C4 = 430 pf, mica, 24 v. 1 6 Rs Ra —- 11000 ohms, 0.5 watt

N12
Ri: Rs = 5100 ohms, 0.5 watt R4 Rs —= 2700 ohms, 0.5 watt



Circuits

11-35

6-VOLT IGNITION SYSTEM

3n

T; TO SPARK PLUGS

+6Y DG

DISTRIBUTOR
POINTS

CRi1 — 1IN1202A
Che =
50 watts

Ri = 50 ohms, 5 watts
R: — 2 ohms, 25 watts

zener diode, 90 volts,

Rs = 0.2 ohms, 25 watts

Rs — 100 ohms, 1 watt

T1 == ignition coil; Mallory
Type F-127T, or equiv.

* The capacitor

=

3

(conden-

ser) normally connected
across the distributor
points in the automobile
may be retained in the
circuit.

Ty TOSPARK PLUGS

‘ » +2V DG

S

CR2

11-36 12-VOLT IGNITION SYSTEM
R3
3
R TYPE
2N3055
DISTRIBUTOR
POINTS +
CR]_JL

CR1 = 1N1202A

CRsz — zener diode, 90 volis,

50 watts
R: = 100 ohms, 5 walls
Rs — 7.5 ohms, 25 watts

Rs = 1.0 ohm, 100 watts

R¢ = 200 ohms, 1 watt

[1_— ignition coil; Mallory
’iypo F-12T, or equiv.

capacitor,

* The

(conden~

ser) normally connected
across the distributor
points in the automobile
may be retained in the
circuit.
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11.37 VOLTAGE-SENSITIVE SWITCH

(USED WITH NORMALLY OPEN RELAY)
Relay energizes when voltage level exceeds a predetermined value

0 RELAY
EPT_-]___.._.; CONT) CTS*
dlev O !

VOLTAGE LEVEL

2 BEING DETECTED
-0 ¢ @ —0 -

Ki = dec relay; 12-volt, 71« Rz = 470 ohms =*= 10%: *Relay-contact connections
ohm coil; Potter-Brum- 0.5 watt may be arranged to provide
field Type PR11DY, or Rs = desired detection-volt- the type of control funce
equivalent. age level x 800 ohms tions desired.

Ri = 150 ohms =% 10%;

0.5 watt
171-38 VOLTAGE-SENSITIVE SWITCH

(USED WITH NORMALLY CLOSED RELAY)
Reiay de-energizes when voltage level exceeds a predetermined value

24V O—VWN ’
L

T
I
TO RELAY. 1

= VOLTAGE LEVEL
CONTACTS R3  BEING DETECTED
{350 v MAX,)
—_— O o O —

K = de relay; 12-volt, 71- Rz = 150 ohms =+ 10%, 0.5 *Relay-contact connections
ohm coil; Potter-Brum- watt may be arranged to provide
field Type PR11DY, or Ras = 470 ohms * 10%, 0.5 the type of contro func-
equivalent watt tions desir

Ri = 75 ohms * 10%, 10 R4+ = desired detection-volt=
watts age level x 800 ohras
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11-39 SHIFT REGISTER
o ——o ane
E|
Rq
E2
O e
TYPE TYPE
R 2N404 2N404
1 (2N2869/ (2N28697
2N301) 2N301)
TRIG C2
A -
T
R2
r" -
I I2
A A
ouTPUT A0 OUTPUT B QUTPUT N(L

C:1 = 100 uf, electrolytic, 6 v.
C2 Cis Cs Cn = 0.05 uf (or
0.1 uf), ceramic, 50 v,
Cs = 1 uf (or 25 uf), elec-
trolytic, 25 v.
Ri, CRe, CRn crystal
diode 1N34 (or 1N3754)
I, Iz, I = indicator lamp

Notes:

No. 49; 2-volt, 60-ma (or
No. 1488; 14-volt, 150-ma)
Ri = 1000 ohms, 0.5 watt
(or 680 ohms, 1 watt)
Rz = 27 ohms, 0.5 watt (or
12 ohms, 1 watt)
Rs = 1000 ohms, 0.5 watt
R4 = 1000 ohms, 0.5 watt (or

330 ohms, 0.5 watt)

Rs, Rs, Rio, Ry = 2200 ohms,
0.5 watt (or 680 ohms,
0.5 watt)

Re, Re, Rn' = 560 ohms, 0.5
watt (or 180 ohms, 1 watt)

Rz, Rv" = 150 ohms, 1 watt
(or 82 ohms, 2 watts)

The shift register may use as many stages as desired and may be
made regenerative by connecting points A and A’. In addition, the
basic circuit can be adapted for operation at many different output-

current levels.

The circuit as shown is designed for an output-current level of
40 ma (E;x = 12 v; Ez = 9 v). Transistor types and componenti values
shown in parenthesis indicate the changes necessary for operation at

an output-current level of 3 amperes (E: =

27 v; Bz = 24

V).
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11-40 ELECTRONIC THERMOSTAT
6(1)17&\}/35 HEl;rTolNG
F
—o S
[ >
Rg
“ ,Ié‘;% ¢
E‘ /-1-, TYPE [
N536
< A
To Rz Rq
B -
R

' é'ro

THERMISTOR
ELEMENT
11000 OHMS AT 25°C)

Cy, C2 = 1000 yf, electrolytic, Ry, Rz == 3000 ohms =+ 10%: Rio = 39 ohms * 10%,
25 v. 0.5 watt 0.5 watt
Cs == 2 uf, paper, 200 v. Rs =: variable resistor, 500 Ru == 10000 ohms % 10%,
Cs, = 100 uf, electrolytic, ohms, linear taper, 0.5 0.5 watt
15 v, tt Ris = 680 ohms = 10%,
Cr’zs—_ 100 uf, electrolytic, R4 — 330 ohms = 10%, 0.5 0.5 watt

S = toggle switch; single=
pole, single-throw
= transformer; 117-v.

F = fu‘,(‘, 3 amp

I = indicator Lamp Rs’ RJ’ Ri = 47 ohms

"7 v, % 109%, 0.5 watt T

6 watts

K := dc relay; single-pole,
single-throw, double-
break; 12-volt dc coil, 80
ohms minimum resist-
ance; Pottier-Brumfield
PR3DY or equiv.

Rs == 1000 ohms = 10%,
2 watts

Rz, Re = 1000 ohms = 10%,
0.5 watt

Rs = 12000 ohms = 10%,
0.5 watt

primary; 25.6 v, 0.6-amp.
secondary; Thordarson
T-21F27, or equiv.

T: = transformer, 117-v.
primary; 6.3 v, 0.6-amp.
secondary; Stancor
P-6465, or equiv.
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11-41 ELECTRONIC KEYER
[_o./——’ RECEVER MUTE
Roa Col o« TOTRANSMITTER
AN
5 ' A
& Res | R29
R o R 20 TvPE |
RoSRy Re GO 2N6AT ‘:‘ {
2N404, Rog 1 T
Ro2 !
|
el PaYsiiaill
Trees s Ria < |\ 5/
Rig 2N404 s
B ZNYGF"IE/ \ 5% cr N34 ‘.l
‘9 Ri7 TYPE I
Ril o L 2nea
T = N
Ri5 R23
R3 R7 { 4 R3) B33
RO L c.Ri6 [——r
6
il Eie=
AAA L TYPE | CI5
Rag Ci3 IN2858 s
TYPE TYPE 3
IN2B58 Rso + N IN286]
F
Sz “Ciq
0~0—o- L. TR
HAND KEY/Q Rao
*

Cs; = 1 uf paper (or
‘VIvlar),
2 = 0.47 /,Lf ceramlc, 25 v.
C% Cg = 560 pf, ceramic,

00 v.
Cs, O(és = 330 pi, ceramic,
Ca, C7 = 0.01 uf, ceramic,
C1o, Cu = 0.02 uf, ceramic,

V.

Cm = 0.1 pf, ceramic, 50 v.

Cis, Ci+ = 2000 uf, electro-
Iytic, 15 v

Cis = 16 /l.f electrolytlc,
150 v

I= indicator lamp No. 47

K =—dc relay; coil resistance
= 2500 ohms; operating
current — 4 ma; Potter-
Brumfield ML11D,
or equiv

R: = 39000 ohms, 0.5 watt

Rz, Rs, R1z, R2o = 3900 ohms,
0.5 watt
Rs, R:e == 18000 ohms,
0.5 watt
Rs = 51000 ohms,
O 5 wat
Rs, Rzg — potentiometer,
10000 ohms
Rz, Rio = 22000 ohms,
0.5 watt
RR(,) ?z_. Ras = 68 ohms,
R, Rz1 = 15000 ohms,
0.5 wa
R:3, Ris — 33000 ohms,
0.5_watt
R:s, Ruas, Ras, Rae = 27000
ohms, 0.5 watt
R:s, Res = 270 ohms, 0.5 watt
R:7 = 68000 ohms, 0.5 watt
Res = 100000 ohms, 0.5 watt
Ras == 560 ohms, 0.5 watt
Rer = 1200 ohms, 0.5 watt

Res — volume-control
potentiometer, 50000 ohms
Ra1, Ras — 10000 ohms,
0.5 watt
Ras — 6800 ohms, 0.5 watt
Rss — 8200 ohms, 0.5 watt
Ras, Ras, Rao = 15000 ohms,
0.5 watt
Rsr, Ras = 47000 ohms,
0.5 tt

.5 wa

Ra = 10000 ohms, 1 watt

$1 = Vibroplex keyer,
or equiv.

Sz = toggle switch, double-
pole, double-throw

S: = toggle switch; single-
pole, single-throw

T1— push-pull output trans-
{;n(":mer (14000 o to

Ty -- i)ower transformer,
Stancor PS8415, PS8421,
or equiv.
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GRID-DIP METER

For Measuring Resonani Frequencies from 3.5 to 100 Mc

B = 13.5 volts, RCA VS304

Ci — 33 puf, mica, 50 v.

Cz2 - 0.01 uf, paper, 50 v.

Cs — 5 puf, mica, 50 v.

€y = 0.01 uf, paper, 50 v.

Cs — variable capacitor, 50
pf (Hammarlund type
HF-50 or equivalent)

J -. phone jack, normally
closed

L — plug-in coil

M — microammeter, 0 to 50
na  (Simpson model 1227
or equivalent)

R: = variable resistor, 0-0.25
megohm, 0.5 watt

Rz = 220 ohms, 0.5 watt

Rs — 3,000 ohms, 0.5 watt

R4 — 3,900 ohms, 0.5 watt

Rz — 39,000 ohms, 0.5 watt

X == jumper, omit for meas=
uréments below 45 Mc

11-43

J

Coil Freq. Range
1 34-6.9 W
2 6.7-13.5 Mc
3 13-27 Mec

oY UL

TYPE
2NII78

;‘

KOTE: Wind coils according
to the following directions:

Wire Size

#28, enamel
#24, enamel
#24, enamel

Me

25-47 Me #24, enamel
46-78 Mc #24, enamel
74-97 Me #16, tinned

LIGHT FLASHER

60 Flashes per Minute

No. of Turns
4814, close wound
22, close wound
913, close wound
413, close wound
115, close wound
hairpin formed, 17 inches
long including pins, and 14
inch wide

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

R3

N

N

‘\, (=]
+

Rq

TYPE
2N217

1
0

C; =25 uf, electrolytic, 12 v.
o — 00 uf, electrolxtlc,

12
I.AMP = bulb, 12 v,

1. ampere
R1 Rs = 2000 ohms, 0.5 watt
R: Ra —= 100000 ohms,

0.5 walt

Rs == 120 chms, 0.5
S = switch

NOTE: C: and C: may be
varied to change flashing

watt

rate. Bulbs and other resist=
ive loads handling currents
up to one ampere may be
used, but inductive loads
should not be used.
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11-44 LIGHT DIMMER CONTROL USING SILICON
CONTROLLED RECTIFIER
(Half wave)

C == 0.47 uf, paper, 200 v. O —— ey
I. = ircardescent lamp, 300 1
watts maximum !
R —= 25000 ohms, 2 watts Ry é
Ra = 1000 ohms, 1 watt B
* With, the INI614 rectifier A IN3I93 TYPE J
in the cireui swite N3228
closed), light control is HO VOLTS R2 2 TYPE 1
extended from 0 io 30 per 60 CPS TYPE INI6I4
cent of full brightness to IN3i93 7!!_ ry
0 to 100 per cent of full ;JI ]
brightness. \ i
L L :
=C ;
P
© N A ‘

CAN BE ADDED FOR
FULL RANGE CONTROL

17-45 CODE-PRACTICE OSCILLATOR

TYPE

2n408 _LC R B - 15-45 v. (One to three
1 series-connected RCA

VS036 dry cells may be
used, depending upon the
volume level desired.)

Ci C2 — 0.01 ui, paper, 150 v.

H — Headphone, 2000-ohm,
magnetic

R; - - 2200 ohms, 0.5 watt

Rz = 27000 chms, 0.5 watt

Ra == 3000 ohms, 0.5 watt

R+ - - volume control poten-
tiometer, 50000 ohms, 0.5
watt

11-46 PHOTQ-RELAY

Operates with Light Increase

PHOTOCELL
TYPE 4425

Ri1 - 120 ohms, 0.5 watt

R: -— potentiometer, 5000
ohms; Mallory TU-14 or TYPE
equivalent 2NI0S

Relay = 1000 ohms, 2.3-mil-
liampere operating cur-
rent; Sigma type 5F or
equivalent

T
B 6 volts, RCA VS317 w

A

NOTE: The relay mounting R
frame is at armature poten-

tial and should be insulated
from a common chassis for REEAY E;_F:l

safety reasomns. Rp J}"%I

TO CONTROLLED
CIRCUIT




RCA Technical Publications

on Electron Tubes, Semiconductor Products,
and Batteries

Copies of the publications listed below
may be obtained from your RCA dis-
tributor or from Commercial Engineer—
ing, Radio Corporation of America,
Harrison, N. J.

Semiconductor Products

® RCA SEMICONDUCTOR PRODUCTS
HANDBOOK — HB-10. Two binders,
each 73%” L x 5%” W x 2%” D.
Contains over 1000 pages of loose-
leaf data and curves on RCA scmi-
conductor devices such as transistors,
silicon rectifiers, and semiconductor
diodes. Available on a subscription
basis. Price $10.00* including serv-
ice for first year. Also available with
RCA Electron Tube Handbook HB-3
at special combination price of $25.00.*

® RCA TUNNEL DIODE MANUAL —TD-
30 (833" x 534”)—160 pages. Describes
the microwave and switching capabili-
ties of tunnel diodes. Contains infor-
mation on theory and characteristics,
and on tunnel-diode applications in
switching circuits and in microwave
oscillator, converter, and amplifier cir-
cuits. Includes data for over 40 RCA
germanium and gallium arsenide tun-
nel diodes and tunnel rectifiers. Price
$1.50.%+

® RCA SEMICONDUCTOR PRODUCTS
GUIDE- -3L1010/1L1147 (107" x 83%") —
12 pages. Contains classification chart,
index, and ratings and characteristics
on RCA’s line of transistors, silicon
rectifiers, semiconductor diodes, and
photocells. Single copy {rce on re-
quest.

® RCA SILICON POWER TRANSISTORS
APPLICATION GUIDE—1CE-215 (107%"”

X 833”)—28 pages. Describes outstand-
ing features of RCA silicon power
transistors and their use in many
critical industrial and military appli-
cations. Includes construction details,
discussion of voltage ratings, thermal
stability conditions, and equivalent
circuits for power transistors. Price
50 cents.*}

® TRANSISTORIZED VOLTAGE REGU-
LATORS APPLICATION GUIDE—1CE-254
(107%” x 83%”)-—12 pages. Describes
and discusses transistorized voltage
regulators of the series and shunt
types. Included are design considera-
tions, step-by-step design procedures,
and the solutions to sample design
problems. An Appendix contains the
derivation of design equations. Price
25 cents.*t

® RCA TRANSISTOR  REPLACEMENT
GUIDE—1L1115 (107" x 83%"”)—36
pages. Contains RCA transistor and
rectifier replacement data for more
than 1000 portable radio receivers,
table radio receivers, tape recorders,
and portable equipment of 145 manu-
facturers. Price 35 cents.*}

® RCA SILICON RECTIFIER  INTER-
CHANGEABILITY DIRECTORY—1CE-229A
(10%” x 834”)—16 pages. Contains re-
placement information, ratings, char-
acteristics, and physical dimensions
for more than 400 silicon and selenium
rectifiers. Price 25 cents.*t

® RCA VARACTORS—VAR-100 (107%”
x 834”)—8 pages. Contains complete
data on RCA’s line of silicon and
gallium arsenide varactors. Quick-~
selection guide permits easy selection
of proper RCA varactor for given
frequency-multiplier or parametric=-
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amplifier application. Single copy free
on request

® TECHNICAL BULLETINS—Authorized
information on RCA semiconductor
products. Be sure to mention type-
number bulletin desired. Single copy
on any type free on request.

Electron Tubes

® RCA ELECTRON TUBE HANDBOCOK
—HDB-3 (73%” x 5%"). Five 2¥j-inch-
capacity binders. Contains over 5000
pages of looseleaf data and curves on
RCA receciving tubes, transmitting
tubes, cathode-ray tubes, picture
tubes, photocells, phototubes, camera
tubes, ignitrons, vacuum gas rectifiers,
traveling-wave tubes, premium tubes,
pencil tubes, and other miseellaneous
types for special applications. Avail-
able on subscription basis. Price
$20.00* including service for first year.
Also available with RCA Semicon-
ductor Products Handbook HB-10 at
special combination price of $25.00.*

@ RADIOTRON® DESIGNER’S HAND-
BOOK—4th Edition (834" x 5%")—
1500 pages. Comprehensive reference
covering the design of radio and audio
circuits and equipment. Written for
the design engineer, student, and ex-
perimenter. Contains 1000 illustra-
tions, 2500 references, and cross-
referenced index of 7000 entries.
Edited by F. Langford-~Smith.

@® RCA PHOTOTUBE AND PHOTOCELL
MANUAL—PT-60 (814" x 53")—192
pages. Well-illustrated informative
manual covering fundamentals and
operating considerations for vacuum
and gas phototubes, multiplier photo-
tubes, and photocells. Also describes
basic applications for these devices.
Features easy-to-use selection chart
for multiplier phototubes. Data and
performance curves given for over 90
photo-sensitive devices. Price $1.50%7

@ RCA RECEIVING TUBE MANUAL—
RC-22 (8L4” x 5%"”)—544 pages. Con-
tains technical data on over 1000
receiving-type tubes for home-enter-
tainment use and picture tubes for

3719

black-and-white and color TV. Fea-
tures tube theory writien for the
layman, application data, selection
charts, and typical circuits. Features
lie-flat binding. Price $1.25*}

® RCA TRANSMITTING TUBES—TT-5
(8%” x 5%")—320 pages. Gives data
on over 180 power tubes having plate-
input ratings up to 4 kw and on as-
sociated rectifier tubes. Provides basic
information on generic types, parts
and materials, installation and appli-
cation, and interpretation of data.
Contains ecircuit diagrams for trans-
mitting and industrial applications.
Features lie-flat binding. Price $1.00%*f

® RCA POWER TUBES—PG101F (10%”
x 83%”)—36 pages. Technical informa-
tion on 200 RCA vacuum power tubes,
rectifier tubes, thyratrons, and igni-
trons. Includes terminal connections.
Price 60 cents.*t

® RCA RECEIVING-TYPE TUBES FOR
INDUSTRY AND COMMUNICATIONS—
RIT 104C (10%” x 83%"”)—44 pages.
Technical information on over 190
RCA “special red” tubes, premium
tubes, nuvistors, computer tubes, pen-
cil tubes, glow-discharge tubes, small
thyratrons, low-microphonic amplifier
tubes, mobile communications tubes,
and other special types. Includes
socket-connection diagrams. Price 35
cents. *f

® RCA RECEIVING TUBES AND PIC-
TURE TUBES—I275K (107%” x 83%”)—
64 pages. New, enlarged, and up-to-
date booklet contains classification
chart, application guide, characteris-
tics chart, and base and envelope
connection diagrams on more than
1050 entertainment receiving tubes
and picture tubes. Price 50 cents.*}

® RCA PHOTO AND IMAGE TUBES—
1CE-269 (10%” x 834”) —32 pages.
Includes concise data on RCA multi-
plier phototubes, gas and vacuum
photo-diodes, and image-converter
tubes. Contains response curves for
photo and image tubes, sockets and
shields for phototubes, and dimen-
sional outlines for photo and image
tubes. Price 60 cents.*f
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® RCA INTERCHANGEABILITY DIREC-
TORY OF INDUSTRIAL-TYPE ELECTRON
TUBES—ID-1020D (10%” x 8347)—12
pages. Lists more than 1600 basic type
designations for 20 classes of industrial
tube types; shows the RCA Direct Re-
placement Type or the RCA Similar
Type, when available. Price 35 cents.*}

@ RCA PHOTCCELLS -1CE-261A (1073
x 838”) —32 pages. Contalns a selection
of photocell-circuit diagrams; tech-
nical data and characteristic curves of
RCA photoconductive, photojunction,
and photovoltaic cells; interchange-
ability information. Also containsg 22
representative  circuits. Price 50
cents.*t

® RCA MAGNETRONS AND TRAVEL-
ING-WAVE TUBES -MT-301A (107%” x
8%3"”)—48 pages. Operating theory for
magnetrons and traveling-wave tubes,
application considerations, and tech-
niques for measurement of electrical
parameters. Price 60 cents.*{

® RCA PENCIL TUBES— 1CE-219 (107"
x 8%”)—28 pages. Contains operaling
theory for pencil tubes, electrical and
mechanical circuit-design considera-
tions, environmental considerations,
application considerations, and data
for commercial types. Price 50 cents.*}

® RCA CAMERA  TUBES—CAM-600
(10%” x 8%"”)--16 pages. Contains
classification charts, defining data and
typical characteristics curves for RCA
image orthicons and vidicons. Camera
tubes recommended for new equip-
ment design are highlighted. Price 50
cents. *f

@ RCA INTERCHANGEABILITY DIREC-
TORY OF FOREIGN vs. U.S.A. RECEIV-
ING-TYPE ELECTRON TUBES—1CE-197C
(8%” x 107%”)—8 pages. Covers ap-
proximately 830 foreign tube types
used principally in AM and FM radios,
TV receivers, and audio amplifiers. In~
dicates U.S.A direct replacement type
or similar type if available. Price 10
cents.*

RCA Transistor Manual

® RCA STORAGE AND CATHODE-RAY
TUBES- 1CE-270 (107%” x 83")- 12
pages. Includes concise data on RCA
display-storage  tubes, computer-
storage tubes, scan-converters, rade-
chons, oscillograph-type cathode-ray
tubes, and special purpose kinescopes.
Price 20 cents.*}

® RCA NUVISTOR TUBES FOR INDUS-
TRIAL AND MILITARY APPLICATIONS —
1CE-280 (107" x 37%"”)—16 pages.
Describes unique features of nuvistors
and includes tabular data, dimensional
outlines, curves, terminal diagrams,
and socket information. Price 25
cents, ¥t

® TECHNICAL BULLETINS —Authorized
information on RCA receiving tubes,
transmitting tubes, and other tubes
for communications and industry. Be
sure to mention tube-iype bulletin
desired. Single-copy on any type free
on request.

Batteries

® RCA BATTERY MANUAL—BDG-111
(107%” x 834”)—64 pages. Contains
information on dry cells and batteries
[carbon zinc (Leclanché), mercury,
and alkaline types]. Includes battery
theory and applications, detailed elec-
trical and mechanical characteristics,
a classification chart, dimensional out-
lines, and terminal connections on
each batlery type. Price 50 cents.*t

® RCA BATTERIES—BAT-134F (10%”
x 8%")—24 pages. Technical data on
113 T.eclanch¢, alkaline, and mer-
cury-type dry batteries for radios,
industrial applications, flashlights,
lanterns, and for photoflash service,
Price 35 cents.*}

° Trade Mark Reg. U.S. Pat. Off.

* Prices shown apply in U.S.A. and are
subject 1o change without notice.

1 Suggested price.



Reading List

The following list contains a number of references which should prove
helpful to those interested in further information on semiconductor theory
and applications.

Basic Theory and Application of Transistors TM 11-690, U.S. Govt. Print=-
ing Office, 1959.
BeTrTRIDGE, B. R. Transistors and Crystal Diodes, Wehman Bros., 1954,

Broxn, S. J. Transistor Technology, Vol. III. D. Van Nostrand Co., Inc.,
1958.

CavpweLr, W. C, Practical Transistor Servicing, Howard W. Sams Co,,
Inec., 1960,

Carrort, J. M. Transistor Circuits and Applications, McGraw-1Iill Book
Co., Inc., 1957.

Coxri, T. Metallic Rectifiers and Crystal Diodes, John F. Rider, Inc., 1958,

Duniap, W. C. Introduction to Semiconductors, John Wiley and Sons, Inc.,
1957.

Evaxs, J. Fundamental Principles of Transistors, D, Van Nostrand Com-
pany, Inc., 1958.

GREINER, R. A. Semiconductor Devices and Applications, McGraw-Hill
Book Co., Inc., 1961.

Jovcr, M. V. Transistor Circuit Analysis, Addison Wesley Co., Inc., 1961,

Hunter, L. P. Handbook of Semiconductor Electronics, McGraw-Hill
Book Co., Inc., 1958.

Leaurman, H. Transistor Techniques, Gernsback Library, Ine., 1957,
Linviiy, J. G. Transistors and Active Circuits, McGraw-Hill, Inc., 1961,
Lo, A. W,, ct al. Transistor Electronics, Prentice-Hall, Inc., 1955.

Lurcs, J. Fundamentals of Electronics, John Wiley and Sons, Inc., 1960,

Mmiman, J. Vacuum Tube and Semiconductor Electronics, McGraw-Hill
Book Co., Inc., 1958,

MuzeLLer, H. Introduction to Electrical Engineering, McGraw-Hill Book
Co., Inc., 1957,

Pressman, A. 1. Design of Transistorized Circuits for Digital Computers,
John F. Rider, Inc., 1959.

PuiLen, K. A. Handbook of Transistor Design, Prentice-Hall, Inc., 1961,

RypER, J. Electronic Fundamentals and Applications, Prentice-Hall, Inc.,
1959.

SEELY, J. Radio Electronies, McGraw-IIill Book Co., Inc., 1956,

SuEa, R. F. Transistor Circuit Engineering, John Wiley and Sons, Inc.,
1957.

Snockrey, W. Electrons and Holes in Semiconductors, D. Van Nostrand
Co., 1950.

SHURE, A, Semiconductors and Transistors, John F. Rider, Inc., 1961.

TerMAN, F. E. Electronics and Radio Engineering, McGraw-Hill Book Co.,
Inc., 1955.

TueNer, R. P. Transistor Circuits, Gernsback Library, Inc., 1957,
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KEY TO TERMINAL DIAGRAMS

RIGID TERMINAL

\<«— CASE

OR PIN
ORIENTATION INDICATOR

{INDEX TAB)} FLEXIBLE I.LONG LEAD

A Anode F
B Base G
C Collector I1C
D, Diode Unit No. 1 s
D, Diode Unit No. 2 K
D; Diode Unit No. 3 1.
E  Emitter S
NOTES:

SHORT LEAD _

CONNECTION TO CASE

Mounting Flange
Gate

Internal Connection
Interlead Shield
Cathode

Lug‘

Stud

Elongated case symbol denotes “in-line” arrangement of elec-

trode terminals.

Arrow on case of diodes or emitter lead of transistor diagrams
indicates direction of ‘“conventional current flow”; electron cur-
rent {lows in a direction opposite to the arrows.



