File No. 78

NG

Solid State

Division

Power Transistors

40309—-40328
40360—40364
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£~

JEDEC TO-68

H-1340

JEDEC TO-39
|See Note at
right

H-1381

JEDEC TO-3

H-1570

N-P-N and P-N-P
Silicon Power Transistors

For Audio-Frequency Amplifier Applications

Features:
B Hermetically-sealed packages
B Operation
P za; ?Fe = These devices are available with either 1%-
up to 257°F jach leads (TO5 package) or %-inch leads
8 Pellet bonded to header — (TO-39 package). The langer-lead versions are
for greater power-handling capability | specified by suffix " after the type num-
for greater shock resistance ber: the shorter-lead versions are specified by
B Freed from second b kdown sutfix 'S’ after the type number.

RCA transistors 40309—40328 and 40360-40364 are dif- stages of 5 to 50 watts. Supply voltages range from the

fused-junction silicon n-p-n and p-n-p transistors intended nominal 12-volt vehicular type to 117-volt ac-dc type.

for specific applications in audio amplifiers, giving high- The use of all-silicon devices permits more flexibility in the
quality performance economically. These types cover appli- mechanical and electrical design of amplifiers since the
cations from low-level input stages to high-power output output heat sinks can be held to a minimum.

MAXIMUM RATINGS (Absolute-Maximum Values)

characerisTe (8 | S |5 |5 (31518 |S(SIS{S /8|88 |¢E
(=4 (=] = (=] (= = (= =] (= = (= < (=1 (=] =
< = L < - <r =g £ <t < < r L= <t >
VeEg(sus) 18] 18| 30| 35| 40| 40 40| ao| 40| -| -} 70} -| - |v
VeeR(sus)® -1 = - -1- - -{ - —-130j30{ -1 700 70|V
VCEV™® -V =1 =1T-=-1T-1T-1T-1-1-1T-7T-T=-1-=1T -1v
VEBO 25 |25 | 25 |25 |25 25| 25] 25| 26 | 5| 5| &| & 4|v
VCBO -1 -1 -1~-1-1-1-1-1-1-1-1-1-]-1]v
I¢ 07 |07 {07 ;07 |07]07)|-07 07|07 1 1107 ]07|-07]|A
;] 0202|0202 (02{02)02;02(02|058]|05|02|02|02]|A
PTQQQ . ) )
Tg up to 25°C 5 5 5 5 5/ 5| & 5 5 5 5 5 5 5(W
TfFA up to 25°C 1 1 1 1 1 1 1 1 1 1 1 1 1w
T of 1750C ST =T =T <7 -1 -T<1 =1 - =< <~<w
TEMP. RANGE: - .65 t0 2000C
Ogper. Junction oc
“HBE = 500 Q **VBg = -15V "% AL other temperatures see derating curves
ARE = 1000  for 40327
Rge =200 £2 far 40361,
40362, & 40363
RBE = 150 £ for 40364
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40309-40328, 40360—40364

MAXIMUM RATINGS {Absolute-Maximum Values} {Cont'd.)
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w | e | = I I ) o N o = | »
CHARACTERISTIC | & =3 S|l | 5|84 S1E
g | g|8|g|3|2|8|28|8|8|¢|z2
VeEeQp(sus) 35 - 3/ 3B/| - | - - | - - - ~ v
VCER(susH - 70 - - 40| 60| 300( 300] 300| 300 60 ]V
VoEy** 35 - - - - - - - - - Vv
VEBQ 5 42525 5[26(25] 6| 6] 6| 4|v
VCBO 35 - - - - - - - ~ - - v
Ig 15 15 4 4 4 4 2 2 2 2 71A
1B 7 7 2 2 2 2 1 1 i i 51A
PTﬁQf )
Tg up to 259C 17 | 1s 29| 29| 29 29| 35| 35( 35| 35| 3/ {W
Tea up 10 259CF - ~ - -1 -1 -1 - - -1 -1 - |w
Tg of 175°C - - - - ~ - 5 5 5 5 - (W
TEMP. RANGE: 65 10 2000C
Oper. Junction o¢
"*VgE = 1.5V “s« A2 other \emperatures see deraling curves

“RBg = 500 2

RBE = 1,800 2 tor 40327

Rpe =200 $2 for 40361,
40362, & 40363

Rgg = 150 £ for 40364

ELECTRICAL CHARACTERISTICS for Types in TQ-3 Package

- TEST CONDITIONS LIMITS
CHARACTERISTIC VcBI VcE |VEB Ic Tc | 20525 | 40362 | UNITS
Volts mA oC
30 25 5
IcBO(Max.) 20 150 0 mA
60 25 1
ICERA . A
CER* (Max.) 60 150 0 | "
1 (Max.) 5 19 mA
ax.
£80 2 5
BVCEQ {susi{Min.) 200 35 \'
VCER({sus)a{Min.) 200 70 \4
BVegoiMin.} 100 35 v
4 8A 2
VBE(Max. v
BE(Max.) 4 an 18
8A* 1.5
Vi t) (Max.. v
CE{sat){Max.) A" 1.1
" a 8A 12-60
FE 2 A 2070
8).c{Max.) 15 15 oC/W
Fr{Typ.) 4 3A 700 kHz
*Ig = 600 mA **Ig = 400 mA 4RgE =200Q o



File No. 78 40309-40328, 40360—40364

ELECTRICAL CHARACTERISTICS for Types in TO-5 or TO-39 Package

TEST CONDITIONS LIMITS
CHARACTERISTIC | V, Y v I T, - UNITS
;] ‘ CE | EB| C C | 40309} 40311 40314{40315| 40317| 40319 {40320
Volts mA | °c
15 25 ] 025 ) 0.25 | 0.256 |0.26 | 0.25 0.25
o e —15 25 -0.25 WA
cBo X 15 150 | 1 (I T 1 1
mA
—15 150 -1
25 i 1 1 1 1 1
1EBO(Max.) Y - mA
Ve o i 100" 18° |30 |40 [3° a0 | 40 y
SUs) n.
CEO ~100* -40°
2 50 1 1 111
Vgg(Max.) 4 10 1 1 v
-4 -50 -1.0
Vegfsat{Max.) 150° 14 -14 v
4 50 70-350(70-350|70-360(70-350
heg -4 —50 35-200
4 10 40-200 40-200
8.clMax) 3 |3 |3 (3 |b 3B |33 | %Cw
0y palMax.) 175 | 175 | 175 |175 | 175 175 ocmw
10 50 100 | 100 100
leTyp.) -4 -50 100 mHz
4 50 100
"Pulsed; pulse duration = 300 psee, duty factor < 2%. ¢ IB=15mA “ RgE = 1,000 ohms
®BV g value. Rpg = 200 © for 40361 & 40362

T Negative value for 40362

TERMINAL CONNECTIONS
Pin 1 — Base
Pin 2 — Emitter
Case — Callector
Mounting Ftange — Collector

TERMINAL CONNECTIONS TERMINAL CONNECTIONS
Lead 1 — Emitter Pin 1 - Base

Lead 2 — Base Pin 2 — Emitter

Lead 3 — Collector, case Mounting Flange, Case-Callector
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40309-40328, 40360—40364

ELECTRICAL CHARACTERISTICS for Types in TO-5 or TO-39 Package (Cont’d.)

File No. 78

TEST CONDITIONS LIMITS
CHARACTERISTIC | V, Tv | Veg |1 | T UNITS
ce | CE | BB ] C | C | 40321| 40323 40326| 40327| 4036040361 | 40362
Voits mA | °C .
L e 60 25 1 -
ax.
CEOTYAX 60 150 250
15 25 025 | 0.25 A
ICBO(Max.) 15 150 1 1 mA
150 150 | 100 100 A
150 5 5
YopR™ (Max.) 60" 25 = A
6o’ 150 100 | —100
25 1 1 mA
IeggiMax.) 5 100 100 sA
a4t 1 1 |-t mA
VegqsushMin.) 100* 18* | 40 70 v
4 50 1 1
VBE(Max.] 10 1 1 v
10 50 2 2
Vg isat){Max.) 150% 14 |14 (14 v
Voo™ 50 300 300 v
SUS,
CER 100 70 70
4 50 70-350 70-350
N —4 50 35-200
FE 4 10 40-200 40-200
10 20 25200 40250
8,).ciMax.) 30 |35 (30 |30 3 | 35 35 |%m
? JFAMax.) 175 175 175 1175 |cw
10 50 100
f(Typ) —4 —50 100 |mHz
4 50 100|100
*Pulsed; pulse duration = 300 usec, duty factor < 2%. ¢ Ip=15mA * RBE = 1,000 ohms

*BVcpq value.

1 Negative value for 40362

398

Rgg = 200 2 for 40361 & 40362




File No. 78 4030940328, 4036040364

ELECTRICAL CHARACTERISTICS for Types in TO-66 Package At T = 25°C Unless Otherwise Specified.

CONDITIONS LIMITS
HARACTERISTIC | Veg| Vegl V. 1 T, IT
CHARA CB' CEL EB| € ¢_{ 40310 [a0312|a0313)a0316 00318 | s0322| 40324 | a0328! 20264 |WN'™
Valts A %
IcgoiMax.) 150 5 5 . 5 mA
150 | 1.5 25 5 10
\ 300 | 15° 10
ceviMax.) 150 | 1.57 150 10 10 mA
300 | 157 10 5 10
50 25 0.5
logp*Max) 50 150 12 mA
- 15 25 [ 10 fw0 10 10 N
cao X 15 | 150 | 5 |5 5 5 #
2.5 5 5 |5 5
M 5 5 A
IEBO[ ax.) 5 : 5 B m
4 v 5
VegolsushiMin.} 0.1* { 35% 35* v
2 1 14 {14 14 1.4
10 0.1 15
VggMax.) 10 05 15 v
10 1 15
5 25 18
Vgfsati(Max.) 25 2° v
Vo o) Min] 0.1* 60 40 v
ceRtsusi N 0.2 300 300% | 300° 300* | 70°
2 ] 20-120[20-120] 20-120 10120
5 05 35175
5 2.5 : 20
hpg(Min. o range) 10 0.1 40-250
10 05 40 50 75
10 0.02 20 20 40
10 1 20
JEDEC TO-3 PACKAGE JEDEC TO-5 OR T0-39 PACKAGE JEDEC TO-66 PACKAGE
40325 40309 40319 40327 40310 40322
40363 40311 40320 40360 40312 40324
40314 40321 40361 40313 40328
40315 40323 40362 40316 40364
40317 40326 -40318
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40309-—-40328, 40360—-40364
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ELECTRICAL CHARACTERISTICS for Types in TO-66 Package At T = 259C Unless Otherwise Specified (Cont'd.)

CONDITIONS LIMITS
CHARACTERISTIC | Ve | Vee | Ves| ' | Te UNITS
40310 (40312 (40313|40316 |40318 | 40322|40324 | 40328 40364
Volts A | %

R 4 05 750 | 750 750 750 {kHz
TP 10 25 15 | mHz
e 2 M 150 150 100 | 300 100 mA
§/p™ M 40 750 | maA
Eg/p®(Min.) 4 50 {50 I
6 1.c(Max.) 6 |6 |5 6 |5 5 |6 |5 5 |%w
* Pulsed; Pulsc duration + 300 usec, duty factor 2%, ®Ryy: value *Rpg » 20084 L - sSmH

’ Ig sy is defined as che current at which second breakdown occurs at a specified collector voltage with the emitter-base juncrion forward hiased

'ES/h is defined as the energy at which second breakdown occurs under specified reverse bias conditinns. Eg/p ~ ‘:}I.IZ. whete L is a scries
load or leakage inductance and 1 is the peak collector curreat. Rpyg = 200hms & L = 100.h,

Clg = 0.254

ARpg = 15002

" BVcp value.
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Fig.1 — Dissipation rating curves for lypés 40309, 40311, 4“0314,
40315, 40317, 40319, 40320, 40323, 40326, 40360,

40367, and 40362,

400

Fig.2 — Dissipation derating curve for types 40310, 40312,
40316, and 40324.
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40309-40328, 40360—-40364
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Fig.3 — Dissipation derating curve for type 40313. Fig.4 — Dissipation derating curve for types 40318, 40322,
and 10328.
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Fig.5 — Dissipation derating curves for types 40321 and 40327.

150 !

100 I——

HAXINUN TRANSISTOR OISSIPATION—%

I

Fig.6 — Dissipation derating curve for type 40325.
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Fig.7 — Dissipation derating curve for type 40363.

~108 -50 Bo58 106 150 200
CASE TEMPERATURE—OC szsTz2zsc.

Fig.8 — Dissipation derating curve for type 40364,
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