TIP31, TIP31A, TIP31B, TIP31C File Number 991

Epitaxial-Base, Silicon N-P-N
VERSAWATT Transistors
For Power-Amplifier and High-Speed-Switching Applications

Features:

B 40 W at 25°C case temperature

5 A rated collector current

8 Min. fy of 3 MHz at 10 V, 500 mA

B8 Designed for complementary use with TIP32-series p-n-p types”

The RCA-TIP31, TIP31A, TIP31B, and TIP31C are epitaxial- TERMINAL DESIGNATIONS
base, silicon n-p-n transistors intended for a wide variety of
switching and amplifier applications, such as series and — €
shunt regulators and driver and output stages of high-fideli- c ——— £
ty amplifiers. These power transistors are designed for (FUANGE ] c
complementary use with devices in the TIP32 series. They Q :é
differ from each other in voltage ratings. :;—?
They are supplied in the JEDEC TO-220AB (VERSAWATT) ToP ViEW 8
plastic package. 9205-39969
* Technical data for the TIP32-series devices are given in
RCA data bulletin File No. 987 JEDEC TO-220AB
MAXIMUM RATINGS, Absolute-Maximum Values:
TIP31 TIP31A TIP31B TIP31C
VB0 & vttt e e e 40 60 80 100 \
VBO -ttt ettt e e 40 60 80 100 \
Vesa 5 5 5 5 v
1S 5 5 5 5 A
1B e et e e e e 1 1 1 1 A
Pri
AtTe<<25°C ... ... . e 40 40 40 40 W
AtTaS28%°C oo 2 2 2 2 w
AtTe>258°C .................. Derate linearly ____ 0.32 w/eC
L T R -65 to 150 °C
T. (During soldering):
At distance 1/8 in. (3.17 mm)
fromcasefori0smax. ....................... 235 °C
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TIP31, TIP31A, TIP31B, TIP31C
ELECTRICAL CHARACTERISTICS, At Case Temperature (T¢) = 259C unless otherwise specified

TEST COND. LIMITS

VOLT-| CUR. Units
CHARAC- | AGE | RENT TIP31 TIP31A TIP31B TIP31C
TERISTIC | vac | Ade

VeE ic Min. | Max. | Min.| Max.| Min. | Max. | Min. | Max.
ICEO 30 - 0.3 - 03| - - — -
1g=0 60 - - - - - 0.3 - 03] mA

40 - | 02] - -1 - - - -
ICES 60 - -Vo2l - - - | -
VEB=0 80 -1 -=1-1=-1lo2l - -1™

100 -1 - - -1 - - - 0.2
1EBO
VgE-—5V 0 - 1 - 1] - 1 - 1| ma
VeeQ(sus)
1§=0 0.03a| 4o0b| - 6ob| - | sob[ - 100b] - \Y
" 4 1@ | 25| - 25| - | 25 - 25 -
FE 4 3@ | 1050 | 10| s0| 10| 50 10 | 50
VBE 4 3a - 18| - 18] - 18| - 18| Vv
VCE(sat)
Ig= 3a - 1.2 - 1.2 - 1.2 - 121 VvV
0.375A
hfe 10 05 | 20| - | 20 20 20
f=1 kHz B a -
|htel .
=1 MHz 10 0.5 3 - 3 - 3 - 3 —
ON
(tg+ty)
Vees
30V 1 0.4 {typ.) 0.4 (typ.) 0.4 (typ.) 0.4 (typ.)
R =3052
Ig1=1B2
=0.1A

us
tOFF
(ts"'tf)
vee=
30V 1 1.2 (typ.) 1.2 {typ.} 1.2 {typ.) 1.2 (typ.}
R =302
IB1=—1B2
=0.1A
Royc — |3128] - [3128] -~ |3125) - |[3.125
oc/wW

ROJA - |e25| - |625| - |625| — | 625

8 pyjsed, pulse duration = 300 us, duty factor < 2%.
b cAuTION: Sustaining voltage, VeEeolsus), MUST NOT be measured on a curve tracer.
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TIP31, TIP31A, TIP31B, TIP31C

4 6

 CASE TEMPERATURE (T¢ )=25°C
CURVES MUST BE DERATED LINEARLY |
WITH INCREASE IN TEMPERATURE)
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Fig.1 — Maximum operating areas for all types.

14 [NOTE: CURRENT DERATING AT CONSTANT VOLTAGE 1
¢85 APPLIES ONLY TO THE DISSIPATION-LIMITED PORTION
ﬁé OF MAXIMUM -OPERATING-AREA CURVES DO
Lo |NoT DERATE THE SPECIFIED VALUE FOR Ic MAX. 7]
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Fig. 3 — Typical dc beta characteristics

for TIP31, TIP31A, and TIP318.

all types.
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Fig. 4 — Typical dc beta characteristics

for TIP31C.



TIP31, TIP31A, TIP31B, TIP31C

VBRT-4 5V V=430V
O OUTPUT TO

INPUT
HEWLETT-PACKARD OSCILLOSCOPE
MODEL No.214A OR TEKTRONIX MODEL &
EQUIVALENT E‘SU?CZ&N;? ~ 4
z
EE 1 i TIME
” 1 ) °3 Ig INPUT
25uF ha © 4L ’ 2 WAVE FORM
& ! ouTPUT
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= UNDER = _ . —
INPUT FROM | TEST w 7
PULSE GENERATOR i 52, . |
(PULSE DURATION: = = e — T—90%
20us; REP. RATE = =~
ow
Ukkz) *ADJUST Rg FOR Ig, AND R FOR i¢ 2e i« fa- ey e TIME
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© TIME o
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Fig. 6 — Oscilloscope display for measurement

Fig. 5 — Circuit used to measure saturated
of switching times.

switching times for all types.
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