File No. 585

m@m Power Transistors

Solid State RCA31 RCA31B
Division RCA31A RCA31C

Epitaxial-Base, Silicon N-P-N
VERSAWATT Transistors

For Power-Amplifier and
High-Speed-Switching Applications

Features:

40 W at 25°C case temperature

5 A rated collector current

Min. f1 of 3 MHz at 10 V, 500 mA

JEDEC T0-220 AB wiss Designed for compl y use with RCA32,
RCA32A, RCA32B, and RCA32C p-n-p types*

RCA31, RCA31A, RCA31B, and RCA31C are epitaxial-base, ~These new plastic power transistors are designed for com-
silicon p-n-p transistors. They are intended for a wide variety  plementary use with devices in the RCA32 series. They differ
of switching and amplifier applications, such as series and  from each other in voltage ratings.

shunt regulators and driver and output stages of high-fidelity  *Tochnical data for the RCA32-series devices are given in RCA data

amplifiers. bulletin File 586.

MAXIMUM RATINGS, Absolute-Maximum Values: RCA31 RCA31A RCA31B RCA31C
COLLECTOR-TO-BASE VOLTAGE ................. VeBo 40 60 80 100 \
COLLECTOR-TO-EMITTER VOLTAGE:

Withbaseopen .........oiuiieinniinneunnnnnnn Vceo 40 60 80 100 \%
EMITTER-TO-BASEVOLTAGE . ................... VEBO 5 5 5 5 Vv
CONTINUOUS COLLECTOR CURRENT............. c 5 5 5 5 A
CONTINUOUS BASE CURRENT ................... Ig 1 1 1 1 A
TRANSISTOR DISSIPATION: Py

At case temperatures up t0 25°C ... ............... 40 40 40 40 w

At ambient temperatures up to 25°C .. ............. 2 2 2 2 w
TEMPERATURE RANGE:

Storage and Operating {Junction) .................. <4——— -5 t0 150 ————» °C
LEAD TEMPERATURE (During Soldering):

At distance 1/8 in. (3.17 mm) from case for 10smax. .. - 235 > °c

9-74
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File No. 585 RCA31, 31A, 318B, 31C

ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 25°Cc

TEST CONDITIONS] LIMITS
CUR-
CHARACTERISTIC SYMBOL |[VOLTAGE| RENT | RCA31 RCA31A RCA31B RCA31C | UNITS
V dc Adc
Vee|VBe| Ic MIN.[MAX. | MIN.|MAX. | MIN.|MAX. | MIN.|MAX.
Collector-Cutoff Current: | 30 - 103 - |03 - | - -1 -
With base open CEO 60 - - - - - | 03 - |03
40| 0 - 0.2 - - - - - - mA
With base-emitter junc- 60| O - - - 0.2 - - - -
tion short-circuited Ices 80| 0 -1- - |- - 102 -1-
100 | O - - - — - - - 0.2
Emitter-Cutoff Current |lggo -5 |0 - 1 - 1 - 1 - 1 mA
Collector-to-Emitter

Sustaining Voltage:

With base open VCEo(sus) 0.032 40 | — 60 | — 80 | — 100 | — v
DC Forward-Current h 4 12 25 | — 25 | — 25 | — 25 | —

Transfer Ratio FE 4 32 10 | 50 10 | 50 10 | 50 10 | 50
Base-to-Emitter Voltage |Vgg 4 32 - |18 - |18 - | 1.8 - |18 \
Collector-to-Emitter

Saturation Voltage:

Ig =375 mA 32 - 1.2 - 1.2 - 1.2 - 1.2 \
Common-Emitter Small-

Signal, Short-Circuit,

Forward Current

Transfer Ratio:

f=1kHz hte 10 0.5 20 | — 20 | — 20 | — 20 | —

Magnitude of Common-

Emitter, Small-Signal,

Short-Circuit, For-

ward Current Transfer

Ratio:

f=1MHz |hte| 10 0.5 3| - 3| - 3| - 3| -

Saturated Switching

Time (VCC =30V,

RL=30Q,

Ig1=1g2= 0.1A):

Turn-on-time
g+t toN 1 0.4 (typ.) 0.4 (typ.) 0.4 (typ.) 0.4 (typ.) *
Turn-off time
tg+ g tOFF 1 1.2 (typ.) 1.2 (typ.) 1.2 (typ.) 1.2 (typ.)

Thermal Resistance:
Junction-to-Case Rgyc - |[3.125 - [3.125 — |3.125 — |3.125 oc/w
Junction-to-Ambient [Rgja — |62.5 — |62.5 — 1625 - |62.5

@ Pulsed: Pulse duration = 300 us, duty factor = 2 %.
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RCA31, 31A, 31B, 31C
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Fig. 1 — Maximum safe operating areas for all types.
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NUMBER OF THERMAL CYCLES

92CS-18003RI

92CS-19663

CASE TEMPERATURE (TC)-°C

Fig. 3 — Thermal-cycling ratings for all types.

Fig. 2 — Derating curves for all types.
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RCA31, 31A, 318B, 31C

Vpp=-45V  Vec+30V

OUTPUT TO
OSCILLOSCOPE
TEKTRONIX MODEL
No.543A OR

INPUT
HEWLETT-PACKARD
MODEL No.2I4A OR

IVALENT
EQUIVALE RC EQUIVALENT
25,4F ha
j ; DEVICE
= UNDER
TEST

INPUT_FROM
PULSE GENERATOR

(PULSE DURATION® = =
20ps; REP. RATE =

1kHz) *ADJUST Rg FOR Ip,, AND R¢ FOR |
B FOR I, c c

"B‘ AND I, MEASURED WITH TEKTRONIX CURRENT PROBE
P6019 AND TYPE 134 AMPLIFIER, OR EQUIVALENT

92CS5-24985

Fig. 4 — Circuit used to measure saturated switching times for all types.
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Fig. 6 — Typical dc beta characteristics for RCA31, RCA31A, and RCA318.
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Fig. 5 — Oscilloscope display for measurement of switching times.
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Fig. 7 — Typical dc beta characteristics for RCA31C.

TERMINAL CONNECTIONS

Lead No. 1 — Base
Lead No. 2 — Collector
Lead No. 3 — Emitter

Mounting Flange, Lead No. 4 — Collector
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