File No. 675

RGN

Solid State
Division

Power Transistors

2N5954 2N6372 2N6467 40829
2N5955 2N6373 2N6468 40830
2N5956 2N6374 40831

General-Purpose

With Integral Heat Radiator

RCA-2N5954, 2N5955, 2N5956, 2N6467, and 2N64684 are
multiple-epitaxial p-n-p transistors. RCA-2N6372, 2N6373,
and 2N6374® are multiple-epitaxial n-p-n transistors. They are
complements to 2N5954, 2N5955, and 2N5956. These devices
differ in voltage ratings and in the currents at which the para-
meters are controlled. All are supplied in the JEDEC TO-66
package.

Types 2N5954, 2N5955, and 2N5956 are available with
factory-attached heat radiators as RCA types 40829, 40830.

= Hermetically-sealed JEDEC TO-66 package

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

Types for

Switching Applications in Military,
Industrial, and Commercial Equipment

= 2N5954, 2N5955, 2N5956 complements to 2N6372, 2N6373, 2N6374

JEDEC TO-66 H-1340
Features
= Low saturation voltages
= Maximum-safe-area-of-operation curves
JEDEC TO-66 .
H-1470A ® Thermal-cycle ratings

® High gain at high current

and 40831, respectively. The other devices may be obtained
with heat radiators on special order. Radiator versions are in-
tended for printed-circuit-board applications, and differ elec-
trically from their basic counterparts only in device dlssmatlon
(5.8 W up to 25° C ambient) and thermal resistance (30°Cc/w
max. at Tp = 25°C).

A Formerly RCA Dev. Nos. TA7264, TA7265, TA7266, TA8710, and
TAB8709, respectively.

® Formerly RCA Dev. Nos. TA8352, TA8353, and TA8354, respectively.

MAXIMUM RATINGS, Absolute-Maximum Values: N-P-N 2N6374 2N6373 2N6372
P-N-P 2N5956¢ 2N5955¢ 2N5954¢ 2N6467¢ 2N6468¢
40831¢ 40830* 40829*
*COLLECTOR-TO-BASE VOLTAGE ............. VCBO 50 70 90 110 130 \
COLLECTOR -TO-EMITTER VOLTAGE:
With 1.5 volts (VBE) of reverse bias, and external
base-to-emitter resistance (Rgg) = 10092 ........ VeEX 50 70 90 110 130 \"
With external base-to-emitter
resistance (Rgp) =100 ..........vinie... Veer 45 65 85 105 125 \
Withbaseopen ...........ccoviiininnnnnnn Vceo 40 60 80 100 120 \
*EMITTER-TO-BASE VOLTAGE......... VEBO 5 5 5 5 5 \"
*CONTINUOUS COLLECTOR CURRENT ... Ic 6 6 6 4 4 A
*CONTINUOUS BASE CURRENT ............... ig 2 2 2 2 2 A
TRANSISTOR DISSIPATION:
At case temperatures up to 25°C i 40 40 40 40 40 w
(2N6374)  (2N6373)  (2N6372) (2N6467) (2N6468)
(2N5956)  (2N5955)  (2N5954)
At ambient temperatures up to 25°C ...l 5.8 5.8 5.8 - -
(40831) (40830) (40829)
At case temperatures above 25°C . See Figs. 1,2, and 3.
*TEMPERATURE RANGE:
Storage and Operating {Junction) . .............. <+ - 65t0+200 ——4m8M8M8 ———»
*PIN TEMPERATURE (During Soldering) :
At distances 2> 1/32 in. (0.8 mm) from
seating plane for 10smax. ................... - +235 —
* In accordance with JEDEC registration data format JS-6-RDF-2 (all types except 40829, 40830, and 40831)
4 For p-n-p devices, voltage and current values are negative.
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2N5954-6, 2N6372-4, 2N6467-8, 40829-31

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

TEST CONDITIONS®* LIMITS
2N6374 2N6373 2N6372
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT | 2N5956¢ 2N5955° 2N5954* UNITS
Vde Adc | a0831* 40830* 40829%
Ve VBE Ic |Ig |Min.|Max. Min. | Max. Min. | Max.
Collector Cutoff Current: 35 — [100 = - - =
With external base-to-emitter ICER 55 - - — {100 - - HA
resistance (Rgg) = 100 75 - | - - | - — |100
With base-emitter junction 45 -1.5 — {100 - | - - -
reverse-biased, 65 -1.5 - - — 100 - - HA
(Rgg) = 100 1CEX 85 -1.5 - | - - | - - | 100
With base-emitter junction 45 -1.5 - 2 -1 - -1 -
reverse-biased (Rgg) =100 2, 65 -1.5 - |- - 2 -1 - mA
and Tc=150C 85 -1.5 - - - - - 2
25 - 1 - | - -1 -
With base open ICE 45 - | - - 1 -1 - mA
CEO 65 - - | - -] 1
Emitter Cutoff Current IEBO -5 - 101 - |01 - |04 mA
4 3 20 |100 -1 - - | -
DC Forward-Current h 4 2,53 - - 20 |100 - | -
Transfer Ratio FE 4 2a - | - -1 - 20 |100
4 62 5 - 5 - 5 -
Collector-to-Emitter
Sustaining Voltage:
With base open VcEolsus) 0.12 q0b | - Jeob| - | sob| -
With external base-to-
emitter resistance
(Rgg) = 100 © VeeR(sus) 0.12 asb | — | esb | — | gsb| — v
With base-emitter
junction reverse-biased,
(Rgg) = 100 Veex (sus) -15 | 012 sob | — f7ob[ - [eob] -
Base-to-Emitter Voltage: All types .
All types v 4 3 a - 2 - _2 - - v
All types | VBE 4 25 e e I
2N6372-2N6374 4 62 _ 3 — 3 _ 3
. 3@ 103 | - 1 -1 - -1 -
Collector-to-Emitter .
Saturation Voltage VcElsat) 3553 8.55 . 1 - \Y
Magnitude of Forward-
Current Transfer Ratio
(F=1 MHz): Jree]
2N6372-2N6374 4 1 4 - 4 - 4 -
2N5954-56, 40829-31 -4 —1 5 - 5 - 5 -
Forward-Current
Transfer Ratio
(f =1 kHz) hfe 4 0.5 25 - 25 - 25 -
Thermal Resistance:
Junction-to-case, 2N5954-56,
ING372-74 Rgyc - |43 - 143 - 143 oo
Junction-to-Ambient
40829-40831 RgJa - | 30 -1 30 - | 30

8 pylsed, pulse duration = 300 s, duty factor = 1.8%.

b caution: Sustaining voltages Vcgpfsus), Vogpglsus), and Vgxlsus)
MUST NOT be measured on a curve tracer. (See Figs. 19 & 20).

* In accordance with JEDEC registration data format JS-6 RDF-2.
¢ For p-n-p devices, voltage and current values are negative.
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2N5954-6, 2N6372-4, 2N6467-8, 40829-31

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°C unless otherwise specified

File No. 675

TEST CONDITIONS LIMITS
CHARACTERISTIC SYMBOL | VOLTAGE CURRENT UNITS
V de Adec 2N6467 2N6468
Vce VBE Ic Ig Min Max Min. Max.
* ] Collector Cutoff Current:
With external base-to-emitter —95 _ —100 — -
I A
resistance (Rgg) = 100 2 CER  |-100 - |- - [-00] *®
* With base-emitter junction
reverse-biased and external base-
to-emitter resistance (Rgg) = —100 | 1.5 - —100 - - uA
-120 | 1.5 - - - -
100 Q ICEX 100
* With base-emitter junction
reverse-biased, Rgg = 10082, -100 | 1.5 - -2 - - A
and T¢ = 160°C —120 | 1.5 - |- - |- m
* " -50 - —1 - -
With base open Iceo 60 _ _ _ - mA
* | Emitter Cutoff Current leBo 5 - —0.1 - -0.1 mA
— 153
* | DC Forward-Current Transfer Ratio | hgg _2 _1;,5 1: 150 12 150
* | Collector-to-Emitter Sustaining
Voltage:
With base open Vceolsus) -0.12 —100 | — —1200| —
With external base-to-emitter
resistance (Rgg) = 100 VceRfsus) -0.12 —108b| — [ —128b] — v
With base-emitter junction
reverse-biased and external
base-to-emitter resistance
(Rgg) = 100 VcEx(sus) 15 | -012 —110b| — | —1300| —
) -4 -1.52 — |2 - |-2
* -t0-
Base-to-Emitter Voltage VBE 4 _4a _ _35 _ _35 \
* ] Collector-to-Emitter -1.58 |-0.15 - -1.2 - -1.2
Saturation Voltage Vcelsat) _4 |-08 —  |-a ~ |-a v
* | Magnitude of Common Emitter,
Small-Signal Short-Circuit,
Forward-Current Transfer
Ratio (=1 MHz) [htel -4 -1 5 - 5 -
* | Common-Emitter, Small-
Signal, Short-Circuit, Forward-
Current Transfer Ratio
(f=1kHz) hee -4 -0.5 25 - 25 -
Thermal Resistance:
Junction-to-case RgJc - 4.3 - 4.3|°c/w

a Pulsed, pulse duration = 300 us, duty factor = 1.8%.

b CAUTION: Sustaining voltages VCEOIsus}, VCEﬁ(su:}, and Vg xlsus) MUST NOT be measured on a curve tracer. (See Figs. 19 and 20).
*1n accordance with JEDEC registration data format JS-6 RDF-2.

TERMINAL CONNECTIONS
ALL JEDEC DEVICES
Pin 1 — Base
Pin 2 — Emitter
Case, Mounting Flange — Collector
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TERMINAL CONNECTIONS
40829, 40830, 40831

Pin 1 — Base
Pin 2 — Emitter

Heat Radiator — Collector
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Fig. 1 — Maximum operating areas for all types.

HH
E = T
o | | Engay
21 + e[S 6ot S8 W
L & _ b4
2 zR [z2
& 125 285250 %
@ =LY \ %,
< a0 o~ D,
s ER 1Y oW X
& " 4144 .
2 o 3 2 4|38 40[] N\
£ ax [6& u 0,,0
w 3 e SN 9
ot -] LN
g2 2 e3lpe AR %
<o ® 9 6, 3
xQ z48 (28 T, & 7,
w> da |22 X ) ‘A
S 50 EFelEN20 S, B 7
w Ta N
o T 8 A T
a 50 |Sa el
g N H |
z zZ B, 'S
g > % <
o ENEERE
i 5 = pe |
o IT o 9, 1T
25 50 s 100 [} 150 175 200 -0 -50 50 10C 150 2
EFFECTIVE CASE TEMP. OR CASE TEMP (Tggp OR To)—°C CASE OR AMBIENT TEMPERATURE (T¢ OR Tp)— °C
92€s-21992 92CS-22473
Fig. 2 — Current derating curve for all types. Fig. 3 — Dissipation derating curve for all types.
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Fig. 4 — Typical input characteristics for all types.® Fig. § — Typical dc beta characteristics for 2N6372, 2N6373,
and 2N6374.
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Fig. 6 — Typical output characteristics for all types. Fig. 7 — Typical dc beta characteristics for 2N5954 — 2N5956
and 40829 — 40831.
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Fig. 8 — Typical transfer characteristics for all types.' Fig. 9 — Typical de beta characteristics for 2N6467 and 2N6468.

¢ For p-n-p devices, voltage and current values are negative.
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Fig. 10 — Thermal-cycling rating chart for all types. Fig. 11 — Typical gain-bandwidth product for all types.’
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Fig. 12 — Typical d switching ch istics for Fig. 13 — Typical for
2N6E372 — 2N6374. 2N5954 — 2N5956, 2N6467 2N6468, and
40829 — 40831.
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EQUIVALENT EQUIVALENT 2% ! s, INPUT
ao | T_ | WAVE FORM
OUTPUT
257 | WAVE FORM

INPUT F

PULSE GenERaTOR
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DEVICE
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P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT TURN DN |<' OFF
TIME
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Fig. 14 — Circuit used to measure saturated switching times for Fig. 15 — Oscilloscope display for measurement of switching
n-p-n types. times for n-p-n types.

* For p-n-p devices, voltage and current values are negative.
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Fig. 16 — Circuit used to measure saturated switching times for P type:
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Fig. 19 — Circuit used to measure sustaining voltages VCEO(“'”” Fig. 20 — Oscilloscope display for for g
Veerfsus), and Vg xlsus). ftest circuit shown in Fig. 19).%

* For p-n-p devices, voltage and current values are negative.
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