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SILICON SIGNAL TRANSISTORS
COMPLEMENTARY PAIRS
T0-92 PACKAGE

DEVICE heg

NPN

VeEsAaT)

MIN.-MAX. @ 1., Vo

v

} MAX., @

COMPLEMENT
Ic, Ig

2N3903

50-150 10maA,

2N3904

100-300 10mA,

0,3

2N4400
2N4a01

50-150 10mA,

50-150 150maA,
100-300 150mA,
50-150 150mA,

100-300 150mA,

2N4123

50-150 2mA

GES
GESs369
GESSK370

120-360 2mA,

100-300 180mA,
200-600 150mA,,

GESBE371

GESS812
GESH814

GESs816

60-800 180mA,
GES5373
GES5374

GES&6375
GES5447

100-300 150mA,
200-400 150mA,
40-400 150mA,
60-300 50ma,

150-500
60-160

100-200

8]

L8]

GES5817 100-200

GESH52818

150-300

GES&820

GES5819 o 150-300

60-160

GESS821 " e 60-160

GESE822

100-200

GES6000

GESBAZ3 e 160.200
R 100-300

GESE00T i@ —50.300

GES6002

200-500

GES&004

GES6003 . 200-500
; 100-300

GES6006 S 100300

GES6008

200-500

GES6010

GES6007 B> 200-500
A s 100-300

GES6012

GESBOT1 & A T 100300
)

GES6013 200-500

GES6014

100-300

GES6018

GESEOT5 i 8B T 100-300
S 200500

GES2221

GES6017 #C T, 200.500
WU 45000

GES2222

100-300

| -

Qo-sd-_n...--_n_n_.-s-n_;_-—-—-:-‘)ml\)wmml\)l\)

107

2N3905
2N3906
2N3203

2M4402
2N4403
2N4400
2N4401

2N4124

GES5373
GES5374
GESH375

GES5363
GESS370
GESS5371

GESE813
GESE815

GESH817
GES5816
GES5819
GESS818
GES5821
GES5820
GESS&823
GEE6822
GES6001
GESB000
GES6003
GESS002
GES6005
GESB004
GES6007
GES6006
GES8011
GESB010
GES6013
GES6012
GES6015
GESB014
GES6017
GESB016
GES2906

fContinued)
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SILICON POWER OARLINGTON TRANSISTORS
NPN — HIGH GAIN

t h
~o25°¢ YeEo o FE f1

Tom € “Min. Cont. @5V, 200mA Tyl COMMENTS ks
W) VA e Taen, - MH2) No.

60,000 m

* Very High Gein: 60k typical.
High input impedance; 50k ohm
typ. 1.2 watts Pr @ 25°C
ambient,

* Applications: audio output,
touch switch, oscillator, buffer,
high power transistor driver,
relay replacement.

SILICON POWER DARLINGTON TRANSISTORS
COMPLEMENTARY — 2 AMPERES

Py
v, ' hg f
T = 26° CEQ [ t
NPSE w;Np Tc"hz: € “Min. Cont. @5V, 200 ma Typical COMMENTS
W) v {a) Yoy Max. {MHz}

TYPICAL APPLICATIONS
* Driver
* Regulator
#* Touch Switch
1C Inerface
* Larmp Driver
* Audio Output
* Relay Substitute
* Sarvo-Amplifier

SILICON POWER DARLINGTON TRANSISTORS
COMPLEMENTARY — 10 AMPERES

GET o Ic e
voe . @ 5V, 5A
NeN. e S © Min. . COMMENTS
Min.

D44E1

113
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SILICON POWER TRANSISTORS

NPN HIGH VOLTAGE

Pt

W)

Min,
)

= 25°Cc YCEO
Max

hee

Wil tt
@ 10V, 20mA @10V, 500mA  Typical COMMENTS

Min.

(MHz)

Max, Min, |Max.

250

30

90

1 tasasured at BOmMA

? Measured at

2ma,

3 Measured at 200m.a

4 Measured at

24

114

Package
Type

BROWN
Power Tab
BROWN
Power Tab
BROWN
Power Tab
BROWN
Power Tab
BROWN
Power Tab
BROWN
Power Tab
BROWN
Power Tab
BROWN

Power Tab

RED
Power Pac

229










SILICON POWER TRANSISTORS
COMPLEMENTARY ~ 4 AMPERES

229

GE Tvype
NPN PNP

x.
(W)

Pt h
ik v 1 FE heg
Tc=28°C "GEC oot @ 1V, Z00mA @ 1v, 1A

(v} (A} Min.

Max.

D4asC10

|paaciz

D45C12 ;

lhpE measured at | = 24

COMMENTS

i TYPICAL AFPLICATIONS

* Amplifier Qutputs

# Regulators: series, shunt, and
swit¢hing

* Invertgrs/Convertars

FEATURES
® Low Collector Saturation

* Typical tr 50 MHz

Package
Type

Package
Outline
No.
















BACK DIODES

GENFRAL PURPOSE

R

Reverse Voltage
Min.

Lo

TUNNEL DIODES

ULTRA HIGH-SPEED SWITCHING

+ 100°¢C
Oparation
TD-260

¢
Capacitance
Max.
PF}

T0-281

2.2 % 0%

TD-261A

22 = 10%

TD-262

47 = 10%

TO-2624

4.7+ 10%

TD-263

10.0 % 10%

T0-2638

10.0 = 10%

TD-264

220 * 10%

TD-284A

22.0 = 10%

TD-265

50.0 *= 10%

TD-285A

50.0 = 10%

TD-266

100 == 10%

TD-266A

100 = 10%

49

Lz = 0.1 bH

30

BACK DIODES
MICROWAVE

GE Type

BD-402

BD-497

Ie c
Peah Peint Tetal
Current

Man.

{ma)

lemseivollau
n.

122

0.1




UNIJUNCTIONS, TRIGGERS
AND SWITCHES

Since the introduction of the commercial silicon unijunction transistor in 1956, General Electric has continued de-
veloping an extensive line of negative resistance threshold and four-layer switch devices. Each of these devices can
be used as a power thyristor trigger, and each offers a special advantage for a particular trigger function. In addition,
each can be used for various non-trigger applications.

The features—both in design and characteristics—which you receive with these products are concisely defined for
each series:

TYPES

CONVENTIONAL UNIJUNCTIONS 2N489-494—proved reliability, MIL spec version.
2N2646-47—low cost, proved hermetic sealed device.

PROGRAMMABLE UNIJUNCTION TRANSISTOR (PUT)—variable threshold, low cost, fast switching speed,
and circuit adjustable electrical characteristics.

COMPLEMENTARY UNIJUNCTION TRANSISTOR—ultimate in temperature stability for timing and oscillator

applications.

SILICON UNILATERAL SWITCH (SUS)—a stable fixed low voltage threshold, low cost, high performance
"4-layer diode.”

SILICON BILATERAL SWITCH (SBS)—Ilow voltage triac trigger, two silicon unilateral switches connected
back to back.

SILICON CONTROLLED SWITCH (SCS)—high triggering sensitivity, 4-lead capability for multiple loads or
dv/dt suppression.

APPLICATIONS

Unijunctlions
Conventional Complementary Pregrammable

MaB9-94, 2NE027 SUS
2NTETY, 226D 5K2 2NG028 2N4903-90

O, Lo Cost

DC, Hi Perf,

DC, Voit Regulater
DC, Imverter

DC, Wi A1/AT

AC, ¢, Wi Pert,

AC, &, Hi f

AC, L RFI

AC, ¢, Lo Cost

Trigger for SCR*s

=1 hr.

=1 min, Stable
<1 min, Lo Co3t
<1 min, Stable
< 10¥

10¥-25¥
>I8Y

Stabitity
Cit

Adpst, Raige

Military
Hi-Rel
ECatonmy

1w o o e

m|an|la|lz|zlz|m|n|z]lz|m|z]lz|z{mMMmM|o|w]|w|m|m|=

E — Excellent, F = Fair, P = Poor, N — Not Applicabie
1 With additicnal circuitry
* Hermetic version 2N6116-18
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PHASE CONTROL SCR's
940 TO 1950 AMPERES

GE TYPE

ELECTRICAL SPECIFICATIONS
VOLTAGE RANGE

FORWARG CONOQUCTION
IT(AMS)

' Max. aversge on-state surrent @ 180°
TIAV)  canduction (A} @ T

Max. aversge on-stete currant for 3y
"IAVE  gonduction 14) @ Te
i Max. peak one cycle, non-rapatitive
TSM  surga euwrrent (A)

e -
1t l{‘:}‘:ﬂt for fusing for 6 1o 8.3 maec
175

v Peak. on-giere voltage & 126°C, 1807
™ ponduction, rated 74 (V)
Munx, i J tharmal , de,

Resc ion-to-case {C/W)

Yy Typical turn.off time {usac) L 175 ¢
tat t;,  Typicsl tum-gn tima {usee) “
di/dt _ Reta-of isa wurned-on current (Afuvec)
T, Juniction operating temperstura rengs {° C|
BLOCKING

Min. critical rete-of-rise of off-stete
dvwidt volage, Exponantinl @ raeed T,
{V/usmc)

FIRING
I Max. required gate curcent to triggar imaA
ST @ —40°C

o 12%°¢c
Max, required gute voltage to trigger (V)
& —40°C

Vor

v Min, mouirsd gate voltage to trigger (V)
GT ® 125°C

VOLTYAGE TYPES
Repetitive Peak Forward and Ravarss Voltages
500
600
700
800

PACKAGE TYPE

PACKAGE DUTLINE ND.

143






INVERTER SCR’s
25 TO 35 AMPERES

GE TYPE

€234, C235 c138(" C139

c140

JEDEC

2N3649-53 2N3864-58

ELECTRICAL SPECIFICATIONS

[ VOLTAGE RANGE

FORWARD CONDUCTION

Mex. RMS on-state current @ Tp =
'T(RMS) 65%, 50% duty (A)
1KHz

5 KMz

10 KHz

| ta *t, Typical turn-on time (usec)

LTy Junction operating tempereture renge (°C) B8

BLOCKING

Min. critical rate-of-rise of off-state
dv/dt voltage exponentiel to rated Vo ppm

@ Max. rated T, (V/usec)
FIRING

Max. required voltage 2o trigger (V)
@ —65°C

@ —40°C
@ 25°C

Min. required voltage ta trigger (V)
VaT @ 100°C

@ 125°C

[

VOLTAGE TYPES

|_Rapetitivo Peek Forward end Reverss Voltages

C138M10
C138M20

PACKAGE OUTLINE NO.

AU
C138520 SEEEEEE

1) Vrpm = SOV

145

§ —6510 125

C144M15
C144M30













700 TO 1000 AMPERES

INVERTER SCR's

GE TYPE C394 C395 C444/Ca4s C447/Cca48 C449
AMPLIFYING AMPLIFYING AMPLIEYING AMPLIFYING AMPLIFYING
CONSTRUCTION GATE GATE GATE GATE GATE
ELECTRICAL SPECIFICATIONS
| VOLTAGE RANGE . 9008087 100-600 BiBOR. .~ 500-1200

FORWARD CONDUCTION

i 9 Opad comduion ol
® 80HMH:z
@ 600 Hz
@ 1200 Hx
@ 2600 Mz
@ 5000 Hz

ram Max. peak one eycle, non-repetitive
surge current {A)

124 Max. 12t for fusing for 5 to 8.3 msec
{AZ goc)
Max. thermal impedance (“C/W)

Turn-off time @ rated voltage and
Ty VR = 50V min. {Lisec)
@ 20V / tsec reapplied

@ 200V / pisec reapplied
@ 400V / Lisec reapplied

difdt Critical rate-of-rise of on-state
curcent {A/ ltsec)

T, Junction operating temperature range [°C)

BLOCKING
Min, critical rate-of-rige off-state

dv/dt  voltage exponential 1o rated VDRM 200
@ Max. T) (V/isec)

FIRING
Max. required gate current to trigger {mA) ° -

IgT @ _409“1 g 99 400
® 125°C 3 150

v Max. required voltage to trigger (V)

GT @ —40 C

VOLTAGE TYPES

C395E - c-swmsﬁ - caaz/cadse

. C447/C448M

. C447/C448S

1600
1700

1800

PACKAGE TYPE

PACKAGE OUTLINE NO.
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| IN1195 SEE PAGE 203 |

Silicon 1N1199A-IN1206A

Rectifiers IN1199RA-IN1206RA

IN3670A-IN3673A
1N5331

These diffused junction rectifiers are designed specifically to provide high performance for appli-
cations up to 22 amperes Average Forward Current in single-phase applications with repetitive
peak reverse voltages of 50 through 1200 volts. High junction temperature rating plus low for-
ward drop and thermal impedance permit high current operation with minimum space requirements.

General Electric research, advance development and product design have resulted in a highly
efficient rectifying junction. This feature, Plus a mechanical design employing high-temperature
hard solders and welds for all internal and external joints and seals, which eliminates common
sources of thermal fatigue failure, have produced a silicon rectifier with outstanding reliability
under all operating conditions.

FEATURES:
* High Voltage ® Uses Hard Solders for Thermal Fatigue Protection
* Ratings up to 200°C Junction Temperature ® Transient Vol tage Ratings 200 Volts
* Popular DO-4 Qutline Above PRV Ratings

MAXIMUM ALLOWABLE RATINGS

1N119%A, RA
1IN1200A, RA 100 70 100
IN1201A, RA 150 105 150 300 2.25
IN1202A, RA 200 140 200 350 2.0
IN1203A, RA 300 210 300 450 1.75
1N1204A, RA 400 280 400 600 1.5
1N1205A, RA 500 350 500 700 1.25
1N1206A, RA 600 420 600 800 1.0
IN36TOA, RA 700 490 T00 200 0.9
IN3671A,RA 800 560 800 1000 0.8
1N3672A, RA 900 650 200 1100 07
IN3673A, RA 1000 700 1000 1200 0.6
INS33L R 1200 840 1200 1400 0.5
Average Forward Current {Tc = 150°C, single-phase) ..................ooiiviimiiieer 12 Amperes*
Peak One-Cycle Surge Current (non-repetitive), Irm SUT ) 240 Amperes*
Minimum I2t Rating (for times >> .0008 sec. and
<0083 seC., MOM-TeCUrTent) .. ... ... .ottt e 60 Ampere> seconds
Maximum Full-Load Voltage Drop (Tc = 150°C, single-phase, full-cyele a¥.} ... ..... . o0oe oo 0.55 Volts*
Maximum Thermal Resistance, ©1.c........c...ooiviin ittt e 2.5°C/Watt
Storage and Operating Junction Temperature, To...............oooeeunnniee e e —65°C to +200°C*
Stud Torque . . ..o e e 12 Lb-in (Min}, 15 Lb-in (Max)*
14 Kg-em (Min), 17.5 Kg-em (Max)*
NOTES:

(1) Maximum voltages apply with a heatsink thermal resistance of 22°Crwatt, or less,at maximum rated junction temperature.
(2) Maximum voltages apply with a heatsink thermal resistance 7°C/watt, or less, at maximum rated junction temperature,
(3) Case temperature, Tc, is measured at the center of any one of the hex flats,

*Indicates values included in JEDEC Type Number Registration,
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RECTERIETICS
Ta v —65°C

[l ] h
[ ] 1/
/
/ X7 s

ey

/ STATIC WNTERBASE
CHAI

ALY LTS ?\

£z
“

I t
l STATIC INTERBASE

CHARACTERISTICS — 29
T s +28°C 3
1 = 20M8 | | £}

/
/

a2

el IR S

I
STATIC INTERBASE

CHARACTERISTIC
Ta 1 H2C

Ig=20me | L

- / 1;{-';9... k
gt .— / / :E{:‘D:-sou i :

/ e
1/ o

=
Pyno s 6.3 >(
.

'(—n“.'sna

g T : &
SR St Tigeres o v -
N
CETERMMED DY CIVIDING THE ECna
HOMIONTAL SCALE BY THE NORMALIZED e
INTERRASE RESISTANCE (K} ¥, F

/
/
| ///;/ .
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[ 2n489-94, A, B |

0 a0
g s N . . T
4
& \’a—so TH PERCENTILE w [~—90TH PERCENTILE
=z & ~ 230 L
g \ 3 Tae-55°C -
S AN : : L]
3 4 o T k.
f‘ "I' —MED AN
- iy z 20
; MEDIAN \ 5 2 /
z <
1)
T /
£ 2 NN £ ]
< g w
5 Ta=-55°C \ &
(= =
o 3
= LO 1
;. ] ’ [ [ 20 25 £
o3 NTERBRSE VOLTAGE - Vgg-YOLTS
o8 1 2 K] 4 -3 B 10 20 ¥ 40
INTER2ASE VOLTAGE - Vpg - YOLTS W
L]
10 N o L]
& T
5 4 \ S /{— 93 TH PERCENTILE
o N 3
£ e N L Tar +259C > ]
g $OTH PERCENTILE i = |
& L = } 1 L] S MED AN
2 4 \ .
= \ z | |
' &
3 Tas +25%C L //i, |
g 5 | L _
g 2 4 __:13::40:4 LImIT
AL TYPES
: N - T
- MEGIAN 3 [ I R
E >
& 10 \
] 0.8 N % 5 1o 15 20 O 30 £
L INTERBASE  YOLTAGE - gg = ¥OLTS
08 2 s 4 & 8 10 26 30 40
INTERBASE VOLTAGE —Vag - VOLTS 20
10 s
" wl
w4 E
8 \ S / T
= & 2 /‘\w_gom FERCENTILE
g Taz+I25°C \ | — 90TH PERCENTILE E
2 8 ol i Ta= +1z8eC L]
2 4 N N e €
Y AN AN é / / T—MEDIAN
1 woo
£ MEOIAN N £
z N 3 ]
& 5 5
x =
z \ \ z
e 15 £
% \ \ e /
= &
E 1.0 A F
2 oe \\ 2
o8, 2 3 4 € 8 0 20 30 40 % 5 w0 s 26 2 30 aa
INTERBASE YOLTAGE - Vap - VOLTS INTERDASE WOLTAGE - Vg~ YOLTS

VARIATION OF fp WITH Vep_ VARIATION OF I, WITH Vg

‘ i T ] T T
i NORMAL TR D l.r 1001 v Vg T /
| | | ] <
: | — MoRMALIZED Ty, (MOD) vS TERS MORMALIZED Ve guar V5 Veg— \//
: WOMMBLIZEG Veg, |gary 9 YENP—\

] £ 2 Iy = SOMA

::;- 3 l/ 3 i Ta v28%C
= [ R b
=% i """ I I N i) .--"'—-‘..-
3 % --.—

N

7500




| 2N489.94, A B,

ZHABY - ZHA94
4 SND B VERSIONS

RN

P i
Sk THPE | "y
50,08 TAION |
<% LI X
2MI905-BHG | PN SE NG PEZEN ; 0% LIMITS
CIRCILCA0|__ 2rATign
ZHEM- A0 AT0 L K0
ZHHAZ-G | SPRAGUE 3IT204
Lo X[ 2%h Lo
2T TTT [ ATR T I0%
EPRAGUE 312204

. L. £ 3 ABE VERSKNG
“55°C TO #1254 [ vn,zé:smw
; TarB*C

kit e —— |

i \"""---..._______ 3

4 5 REFERENCES:

' 1. “Notes on the Application of the Silicon Unijunc-
tion Transistor,” 90.10.

2. “General Electric Controlled Rectifier Manual,”
Fifth Edition.

+ TRIGGER AT EmT'rEn—/
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Silicon
Transistors

=
2N27134

The General Electric 2N2713 and 2N2714 are epoxy encapsulated planar epitaxial passivzted NPN silicon

transistors specifically manufactur
useful in output stages where low
switching applications due to their |
CE{SAT}.

ed for general purpose commercial applications. They are particularly
saturation voltage is desirable. They may also be used to advantage in
ow storage time, good beta holdup to beyond 150 ma and low V

absolute maximum ratings: (25°C) (unless otherwise specified)

Voltages
Collector to Emitter Vero 18  wvolts 208
Emitter to Base Vo 5 volts 195
Collector to Base cBo 18  wvolts I" %
Comen A AT o
Collector* (Steady State) Ic 200 mA g o Satoton 150 1 s o o 055 ;L:
maz ot D21 I15 held, 13
Dissipation
Total Power (Free air @ 26°C)}** Py 360 mwW | "0 seaTiNG
ALL DIMEM. (N INCHES AND ARE [] D [] MIN PLANE
REFERENCE UNLESS TOLERANCED -
Temperature . |+ |—|osot.00s
Storage Tere —565°C to+4+126 °C | 100+ 008
Operating T +100  °C VAR i W s
*Determined from power limitations due to saturation voltage at this current.

**Derate 3.6 mw/°C increase in ambient temperature above 35°C.

orp +002 0%0
NoTE N 40
A
{NOTE 1) 430
—_—

electrical characteristics: (25°C)

DC CHARACTERISTICS Min. Typ. Max.
Collsctar Cutaff Current (Vs = 18V) Ieno 0.1 nh
(Ve = 18V, Tu = 100°C) Ico 15 [77. %
Emitter Cutal Current (Viea = 5V) Teno 0.5 Y.\
Forword Current Transfer Ratis (Ve = 4.5V, Ic = 2 mA)
2N2713 hex 30 80
2N2714 hre 75 226
Callectar Satwration Voltage (In — 3 mA, Ic = 50 mA) Voeraam 0.30 volts
Base Sotwration Valtage (Ip == 3 mA, Ic = 50 mA) Varwan 13 volts
LARGE SIONAL CHARACTERISTICS
Input Impad (v;:’ — K“‘ ; where condition “1” is
I» = .06 mA and condition “2” ia In = S mA, Vey = 1V) hiy 200 ohms
SWITCHING SPEEDS (See Figure 1)
Delay Time ta 60 ns
Rise Time t. 85 ns
Storage Time te 85 ns
fall Time t: 40 ns
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C5 Series
2N2322-29

1.6A RMS Up to 400 Voits

C511 (Diamond Base)!

2N2322A-28A |

E

The Cb Series of Silicon Controlled Rectifiers are reverse blocking thyristors for use in
low power switching and control applications. They feature two ranges of gate sensi-
tivity and high external gate-cathode shunting resistance,
¢ All-diffused

¢ Two ranges of gate sensitivity—2N2322-29-—2004A max.
& 2N2322A-28A—204A max,

¢ Diamond flange types (C511) for convenient power dissipation

¢ Low holding current
¢ Broad voltage range

¢ Designed to meet MIL-8-19500,'276
MAXIMUM ALLOWABLE RATINGS

2N2322 CcbU 25V.* 26V.* 40V.

2N2322A — 25V.* 25V.* 40V *

2N2323 C5F 50V * 50V * T5V.*

2N2323A — 50V.* 50V * THV.*

2N2324 C5A 100V * 100V.* 150V .*

2N2324A — 100V * 100V.* 160V.*

2N2325 C5G 150V.* 150V.* 226v .

2N2325A — 150V.* 160V.* 226V *

2N2326 CHB 200V.* 200V * 300V . *

2N2326A — 200V.* 200V.* 300V.*

2N2327 CbH 250V * 250V .* 350V ¥

2N2327A — 250V .* 250V.* a50v.*

2N2328 C5C 300V .* 300V .» 400V *

2N23284A — 300V .* 300V ¥ 400V . *

2N2329 C5D 400V .* 400V * bOOV *

Peak Positive Anode Voltage, PFV.. .. . ... ... ... ... . .. ... o . 500 Volts
RMS3 On-State Current, Ipgysy - - .- - . .. .. ... .. . 1.6 Amperes (all conduction angles)
Average On-State Current, Ipavyy. ... .. .. ... ... . ... Depends on conduction angle (see Charts 2, 3, 5 and 6)
Critical Rate-of-Rise of On-State Current, di/dt:

Gate Triggered Operation, Switching from Rated Voltage. . .. ... ... . . 50 Amperes per microsecond
Peak One Cycle Surge (non-rep) On-State Current, Ipgy. .. .... ... ... .. .. .. ... .. Co 15 Amperes*
12t (for fusing), for times 2 1.5 milliseconds. ... ... ... e 0.5 Ampereseconds
Peak Gate Power Dissipation, Pgy. ... ... ... ... ... .. o 0.1 Watts*
Average Gate Power Dissipation, Pgav,. . ... ... ... ... e oo o001 Watts®
Peak Positive Gate Current, Tga. .. ... . . 0.1 Amperes*
Peak Positive Gate Voltage, Vgy. .. ... . e e 6 Volts*
Peak Negative Gate Voltage, V5, . ... .. ... . .. o 6 Volts*
Storage Temperature, Tgpe. . .. ... ... e —65°C to +150°C*
Operating Temperature, Ty . .. . . .. . ... . .—65°C to +125°C*

*Indicates data included on JEDEC type number registration
tWhen ordering the Diamond Bage versions, be sure to include the proper voltage letter symbol. For example: The 25V
Diamond Base version of the C5U(2N2322) is type number C5111U.

$The C511 series is identical to the C5(2N2322-29) series except that a diamond base flange is soldered to the base of the
unit. All ratings and characteristics are common to both series. See charts 17 thru 21 for Transient Thermal Impedance

and Current Curves,
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CHARACTERISTICS

Forward Breakover Veomrz
Voltage

CeU, C611U

C6F, C611F

C6A,C611A

C6G, C611G

C6B, C611B

Thermal smtanoe,

T, = —40°C to +125°C
Rax = 1000 ohms
Sinusoidal Waveform, b0 to 400 CPS

Wave Pulse, 2.0 Millisec. Wide

TN art .,

T:=26°C, Iem=1 (;A, Single Half Sine

T; = 25°C, Ir = 1.0A, Vex = Rated Veyu Value.
Supply: 8 Volt Open Circuit, 330 chm Load Line,
0.1 gzec Rise Time.

........ 160 *C/watt| Steady State
C6, Junction to ¥
Ambient
C611, Junction to O SVUUR U 10 *C/watt] Steady State
Case
" I = 130
’f
120 —]
A "o = [
e 1 § N T —
o m-c-\# W00 ».\ ‘<\ ~
e g NANNNS M
; ! 90 ~ .
1 ¥ CONOUCTION N N ™
1 32 50 ANGLE=30*  Jeoe | 90°] 120°] | Q‘l oc
-
& 70 4
m g / A
] 60 __‘ 7
g o 186G~
50 ] :-—
e oI e B A e CoMNEIPN
OM LEADS /2 INCH PROM BOT- 40 | h |
oo0 To GF SASE. NOTES: (i} RESISTIVE OR INDUCTIVE LOAD, 50 TO 400 CPS.
= 30 |2} RATINGS DERIVEC FOR 0.0 WATT AVERAGE
5 GATE POWER,
! CASE TEMPERATURE IS MEASUREO AT POINT
20 IN THE CENTER OF THE BOTTOM OF THE CASE.
S, 0
0.00 ht
. NCREASEY ww o
e I e 1] 0.2 LY ] LY o8 1w 12 e L& 8
I AVERAQGE FORWARC CURRENT-AMPERES
L] (I 10 0 +0 E1-]

INETANTANEQUS ON-VOLTASE -vOLTS

1. MAXIMUM FORWARD CHARACTERISTICS—ON-STATE

2, C—MAXIMUM ALLOWABLE CASE TEMPERATURE FOR
SINUSOIDAL CURRENT WAVEFORM
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C10 SERIES
2N1770A-2N1777A

SCR

The General Electric C10 Series (ZN17T0A-2N1777A) Silicon Controlled Rectifier is a
reverse blocking triode thyristor semiconductor for use in low power switching and
phase control applications requiring blocking voltages up to 400 volts, and RMS load
currents up to 7.4 amperes.

This series device is designed to meet MIL-S-19500/168 , and has full blocking voltage
ratings from —65°C to +150°C.

The following G. E. Co., low-current SCR types are also available in the same package
outline:

Cl11 (2N1770-2N1778, 2N2619) (Pub, #150.21)—T, = 125°C, up to 600V PRV
C15 (Pub. #150.22)—T, = 105°C, up to 600V PRV

MAXIMUM ALLOWABLE RATINGS

3

. . B
C10U (2N1770A) 25 Volts* 25 Volts* 35 Volts*
C10F (2N17714A) 50 Volts* 50 Volts* 75 Volts*
C10A (2N1772A) 100 Volts* 100 Volts* 150 Volts*
C10G (2N1773A) 150 Volts* 160 Volts* 226 Volts*
C10B (2N1774A) 200 Volts* 200 Volts* 300 Volts*
C10H (2N1775A) 250 Volts* 250 Volts* 350 Voltg*
C10C (2N1776A) 300 Volts* 300 Volts* 400 Volts*
C10D (ZN1T77A) 400 volts* 400 Volts* 500 Volts*

MValues apply for zero or negative gate voltage only. Maximum case to ambient thermal resistance for which
maximum Vggy and Viyoy ratings apply = 18°C per watt.

480 volts
7.4 amperes (all conduction angles)
4.7 amperes at Tg = 105°C*
Depends on conduction angle (see Chart 3,5 and 7)

Peak Forward Voltage, PFV
RMS Forward Current, On-State
Average Forward Current, On-State, Half Sine Wave, I,
Average Forward Current, On-State

Peak One—cycle Surge Forward Current, Iry (surge) 60 amperes*
Izt (for fusing) Calculate from Chart 9
Turn-On Current Limit See Chart 10
Peak Gate Power Dissipation, Pgy 5 watts*
Average Gate Power Dissipation, Pg v 0.5 watts*
* Peak Gate Current, Igru 2 amperes*
** Peak Gate Voltage, Forward and Reverse, Vary and Vggu 10 volts*

—656°C to +150°C*
—656°C to +150°C*
151b-in (17 kg-cm)

Storage Temperature, Te,
Operating Temperature, T,
Stud Torque

*Indicates data included on JEDEC type number registration.
SHNOT TO EXCEED GATE POWER RATINGS
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~ [_C36 SERIES SEE PAGE 328 |

R [ C37 |

800 Yolts 25 A. RMS Max. 105°C Max, Case Temperatu

The €37 Silicon Controlled Rectifier is a three-junction semiconductor device for
use in power switching and control applications requiring a blocking voltage of
800 volts or less and average load currents up to 16 amperes. Its low cost makes it
suitable for high volume consumer/industrial applications.

An ideal! inexpensive trigger device for this Controlled Rectifier is a Silicon Uni-
junction transistor, such as type 2N2647.

MAXIMUM ALLOWABLE RATINGS

——
1

C37U 25 volts 480 volts 25 volts 40 volts
C37F 50 volts 480 volts 50 volts 75 volts
C37A 100 volts 480 volts 100 volts 150 volts
C37B 200 volts 480 volis 200 volts 300 volts
C37C 300 volts 480 volts 300 volts 400 volts
C37D 400 volts 500 volts 400 volts 500 volts
C37E 500 volts 600 volts 500 volts 600 volts
C37™M 600 volts 720 volts 600 volts 720 volts
C378 700 volts 840 volts 700 volts 840 volts
C3™N B0O volts 960 volts 800 volts 960 volts

“Values apply for zero or negative gate voltage only. Maximum c¢ase to ambient thermal resistance for which maximum Veou
and Vzom ratings apply equals 11°C per watt,

RMS Forward Current, On-State 26 amperes
Average Forward Current, On-State Depends on conduction angle (See Charts 3 and )
Peak One Cycle Surge Forward Current, Igy (surge) 125 amperes
2t (for fusing) 40 ampere? seconds (for times =1.5 milliseconds)
Peak Gate Power Dissipation, Peu 5.0 watts
Average Gate Power Dissipation, Pg (AV) 0.5 watts
Peak Reverse Gate Voltage, Vaau 10 volts
Storage Temperature, T, —40°Cto 4105°C
Operating Temperature, T; —40°C to 4+105°C
Stud Torque 30 inch-pounds

(35 kg-cm)
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C37 CHARACTERISTICS

PEAK FORWARD OR Irou . .

REVERSE BLOCKING or Irom ma Te=—40°Cto 4+105°C

CURRENT™
Cc37U — | 13.0 Vreow = Vzon = 26 Volts Peak
C37F — | 13.0 Vreox = Vaow = 50 Volts Peak
C3TA — 13.0 Veon = Vm)u = 100 Vﬂlts Peak
C37B — | 120 Veon = Vrzon = 200 Volts Peak
C37C —_ 10.0 Veou = Vyow = 300 Volts Peak
C37D P 8.0 Veon = Veow = 400 Volts Peak
C37E — 6.0 Vrou = Vzou = 500 Volts Peak
C3TM — 5.0 Vrouw = Vaox = 600 Volts Peak
378 — 4.5 Veouw = Veou = 700 Volts Peak
C37TN —_— 4.0 Veouw = Vrou = 800 Volts Peak

FULL CYCLE AVERAGE Lexiav .

FORWARD OR REVERSE or Te = +60°C, :lo = 11,0 Amperes

BLOCKING CURRENT™ Inxcars ma 180° Conduction Angle
C37U —_ 6.5 Vexu = Vaen = 25 Volts Peak
C37F — 6.6 Vrxu = Vexw = 50 Volts Peak
C37A —_ 6.5 Vrxu = Vaxu = 100 Volts Peak
C37B _ 6.0 Vrexu = Vazw = 200 Volts Peak
C37C — 5.0 Vreeu = Vrzw = 300 Volts Peak
C37D — 4.0 Vran = Vzaw = 400 Volts Peak
C37E — 3.0 Vrxw = Vexn = 500 Voltz Peak
C3TM —_ 2.5 Vexn = Vrxw = 600 Volts Peak
C378 — 2.2b Vrzu = Vaxu = T00 Volts Peak
C37TN — 2.0 Vreu = Vexw = 800 Volts Peak

ATE TRIGGER VOLTAGE , Te=—40°C t0 105°C, Vex = 12 Vde, Re = 50 ohms

Te=— +105°C, Vexu = Rated Veon, Re = 1000 ohms

i 2 i ki) EAT

Values apply for zero or negative gate voltage only. Maximum case to ambient thermal resistance for which maximum Veou and
Vrzou ratings apply equals 11°C per watt.

NOTE:

For applications where the rate of anode current rise (di/dt) exceeds 10 amperes per microsecond, please contact your Local
G-E Sales Representative for component selection.

OUTLINE DRAWING
(COMPLIES WITH JEDEC TO-48)

MHOTES:
1. Camplete threads ta extend ta
within 2% threads of seatin INCHES MILLIMETERS
one, Do o eating (COMPLIES WITH JEDEC TO-48) sYymBOL | MIN. max. [ min, max, [rotes
portian 2497 (4.32MM) Maxj-
mum, 2207 (5 SPMM) Minirumm, A 04 S0 1 8381128
2. Angular arientotion af these #t L o A5 | 140 ] 2.92 | 3.56 2
terminals is undefined., b 210 | 533 7.2 2
3. 128 UNF-24. Moxirum pitch $b, ] i . ' -
diameter of plated ihreads shall SEE NOTES 4 oD 344 15.82

be basic pitch diameter 2268
(5. 76MM), minimum pitch diam-
eter 22257 (5.66MM), reference:
screw thread stondards for Fed-
eral Service %57, Hordbaak
M28, 1957, P1,

4. A chamfer (ar undercull on one
ar both ends af hexagonal por-
Hans is aptional.

. Case is onade connectian,

. Large terminal is cathade can-
nectian,

. S_mall terminal i» gote cannec- N ~ A —of
fion. . ) SEE NOTES

. Insulating kit ovailable vpon re- f—— | —f 2av
quest, SEATING

- V28 steelnut, N ploted, 178 PLANE o 5 —
min. thk.

. Ext. tonth lockwasher,
atael, Mi. plated, 023 min. thk.

244 | 562 | 13.82 | 14.27
3] 200 | 2.87 | 5.08 4
060 .32
BLEx] Jo.30
o) 22.23
120 305

N 422 | 433 p I FE | 115
ot 060 | 075 1.52 1.9
ot
W

| 251 65| 3.18 | 4.1%
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TYPICAL APPLICATIONS:

SENSORS —
Temperature

Pressure
Dryness
Proximity
Voltage
Current

AMPLIFIERS — (gute)

TIMERS

120¥ AC LINE OPERATION

CONTROLS —

Small motors
Small lamps
Remote

SWITCHING —

Solid-state relay
Relay driver
Counter

Low power inverter

LOGIC CIRCUITS

Storage Temperature, Tsrs
Operating Junction Temperature, T;
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AL DRWENSONS WAE IN
INGHER ANG ARE REPERENCE |1

WMLESS TOLERRNCED.

re.
=

3

TO-18 LEAD SPACING

U N__SEATING
hLanl
B3OC WM
‘ﬂ:— S
T Hi

¢ 200 xA Gate sensitivity T
¢ B-amp surge : 38
® 30-thru 200-volt selection I S AR
¢ Plastic TO-18 package Finhe :’W.‘.:‘
¢ I-’ow VF munﬂ;-l
. ngh dV/dt Type 1
- ey
MAXIMUM ALLOWABLE RATINGS W
LTS £
U}
T T CORHIES 00 mnﬂ»::r‘:jﬁ?
30 Volts 30 Volits 005
60 Volts 60 Volts e wer —
100 Volts 100 Volts Type 2 {with P-Strap)
200 Volts 200 Volts
IRGk = 1009 chms maximum,
¥ alues apply for 2erc or negative gate voltage only.
RMS On-State Current, Iraus (all Conduction Angles) ... ... ... ... . . .. . i i 0.8 Amperes
Peak One Cycle Surge (non-rep) On-State Current, Do ... ... o i i i i e 8.0 Amperes
Peak Gate Power Dissipation, Pou . ... . . e 1.0 Watts for 8.3 mzec,
Average Gate Power Dissipation, Pocvs . ... .. (i i e e 0.01 Watts
Peak Positive Gate Current, Tom ... ... . ot i e 0.5 Amperes
Peak Negative Gate Volbage, Vau ... e e e e 8 Volts

—66°C to +160°C
—65°C to 4+125°C
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