TIP31, TIP31A, TIP31B,
TIP31C, (NPN), TIP32,
TIP32A, TIP32B, TIP32C,
(PNP)

Complementary Silicon
Plastic Power Transistors

Designed for use in general purpose amplifier and switching
applications.

Features
® Collector—Emitter Saturation Voltage —

VcEGsat = 1.2 Vde (Max) @ I¢ = 3.0 Adce
Collector-Emitter Sustaining Voltage —

VcEO@sus) = 40 Vde (Min) - TIP31, TIP32
=60 Vdc (Min) - TIP31A, TIP32A
= 80 Vdc (Min) - TIP31B, TIP32B
=100 Vdc (Min) — TIP31C, TIP32C

® High Current Gain — Bandwidth Product

fr =3.0 MHz (Min) @ Ic = 500 mAdc

Compact TO-220 AB Package
Pb-Free Packages are Available*

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector - Emitter Voltage  TIP31, TIP32 | Vceo 40 Vdc
TIP31A, TIP32A 60
TIP31B, TIP32B 80
TIP31C, TIP32C 100
Collector-Base Voltage TIP31, TIP32 Ve 40 Vdc
TIP31A, TIP32A 60
TIP31B, TIP32B 80
TIP31C, TIP32C 100
Emitter-Base Voltage VeB 5.0 Vdc
Collector Current Continuous Ic 3.0 Adc
Peak 5.0
Base Current Ig 1.0 Adc
Total Power Dissipation Pp
@ Tg =25°C 40 w
Derate above 25°C 0.32 W/°C
Total Power Dissipation Pp
@ Tp=25°C 2.0 w
Derate above 25°C 0.016 W/°C
Unclamped Inductive Load Energy (Note 1) E 32 mJ
Operating and Storage Junction Ty, Tstg —-65to °C
Temperature Range +150

Stresses exceeding Maximum Ratings may damage the device. Maximum

Ratings are stress ratings only. Functional operation above the Recommended

Operating Conditions is not implied. Extended exposure to stresses above the

Recommended Operating Conditions may affect device reliability.

1. Ic=18A,L=20mH, PR.F. =10 Hz, Vgc =10V, Rge = 100 Q

*For additional information on our Pb-Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.
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3 AMPERE
POWER TRANSISTORS
COMPLEMENTARY SILICON
40-60-80-100 VOLTS,
40 WATTS
MARKING
\ DIAGRAM
Q4 O
TO-220AB
) CASE 221A TIP3xxG
STYLE 1 AYWW
/// PIN1. BASE
2. COLLECTOR
1 3. EMITTER
2 3 4. COLLECTOR u u U
TIP3xx = Device Code
XX =1,1A, 1B, 1C,
2, 2A, 2B, 2C,
A = Assembly Location
Y = Year
wWw = Work Week
G Pb-Free Package

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 3 of this data sheet.

Publication Order Number:
TIP31A/D



TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Ambient Roua 62.5 °C/W
Thermal Resistance, Junction-to-Case Redc 3.125 °C/W
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)
| Characteristic symbol | Min | Max | unit
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage (Note 2) TIP31, TIP32 VGEO(sus) 40 - Vdc
(Ic =30 mAdc, Ig = 0) TIP31A, TIP32A 60 -
TIP31B, TIP32B 80 -
TIP31C, TIP32C 100 -
Collector Cutoff Current (Vce = 30 Vdc, Ig = 0) TIP31, TIP32, TIP31A, TIP32A Iceo - 0.3 mAdc
(Vce = 60 Vdc, Ig = 0) TIP31B, TIP31C, TIP32B, TIP32C - 0.3
Collector Cutoff Current IcES uAdc
(Vce = 40 Vdc, Vgg = 0) TIP31, TIP32 - 200
(Vce =60 Vdc, Veg = 0) TIP31A, TIP32A - 200
(Vce = 80 Vdc, Vgg = 0) TIP31B, TIP32B _ 200
(Vge = 100 Vdc, Vgg = 0) TIP31C, TIP32C _ 200
Emitter Cutoff Current (Vgg = 5.0 Vdc, Ig = 0) lEBO - 1.0 mAdc
ON CHARACTERISTICS (Note 2)
DC Current Gain (Ic = 1.0 Adc, Vgg = 4.0 Vdc) hre 25 - -
(Ic = 3.0 Adc, Vg = 4.0 Vdc) 10 50
Collector-Emitter Saturation Voltage (Ig = 3.0 Adc, Ig = 375 mAdc) VCE(sat) - 1.2 Vdc
Base—Emitter On Voltage (Ig = 3.0 Adc, Vg = 4.0 Vdc) VBE(on) - 1.8 Vdc
DYNAMIC CHARACTERISTICS
Current-Gain - Bandwidth Product (I = 500 mAdc, Vgg = 10 Vdc, fiest = 1.0 MHz) fr 3.0 - MHz
Small-Signal Current Gain (Ic = 0.5 Adc, Vge = 10 Vdc, f = 1.0 kHz) hte 20 - -

2. Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
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TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)
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Figure 1. Darlington Circuit Schematic
ORDERING INFORMATION
Device Package Shipping
TIP31 TO-220 50 Units / Rail
TIP31G TO-220 50 Units / Rail
(Pb-Free)
TIP31A TO-220 50 Units / Rail
TIP31AG TO-220 50 Units / Rail
(Pb-Free)
TIP31B TO-220 50 Units / Rail
TIP31BG TO-220 50 Units / Rail
(Pb-Free)
TIP31C TO-220 50 Units / Rail
TIP31CG TO-220 50 Units / Rail
(Pb-Free)
TIP32 TO-220 50 Units / Rail
TIP32G TO-220 50 Units / Rail
(Pb-Free)
TIP32A TO-220 50 Units / Rail
TIP32AG TO-220 50 Units / Rail
(Pb-Free)
TIP32B TO-220 50 Units / Rail
TIP32BG TO-220 50 Units / Rail
(Pb-Free)
TIP32C TO-220 50 Units / Rail
TIP32CG TO-220 50 Units / Rail
(Pb-Free)
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TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)
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Figure 3. Switching Time Equivalent Circuit
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Ic, COLLECTOR CURRENT (AMP)

Figure 4. Turn-On Time



Ic, COLLECTOR CURRENT (AMP) r(t), TRANSIENT THERMAL RESISTANCE (NORMALIZED)

t, TIME (us)

TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

Ic, COLLECTOR CURRENT (AMP)

Figure 7. Turn-Off Time
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hpg, DC CURRENT GAIN

V, VOLTAGE (VOLTS)

Ic, COLLECTOR CURRENT (pA)

TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)
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TIP31, TIP31A, TIP31B, TIP31C, (NPN), TIP32, TIP32A, TIP32B, TIP32C, (PNP)

PACKAGE DIMENSIONS

TO-220
CASE 221A-09
ISSUE AG

SEATING
—T-| PLANE

T
! |
¢
l

|
1

NOT
1

2
3.

ES:
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.

DIMENSION Z DEFINES A ZONE WHERE ALL
BODY AND LEAD IRREGULARITIES ARE

ALLOWED.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0570 | 0.620 | 14.48 | 15.75
B | 0.380 | 0.405 9.66 | 10.28
C | 0160 | 0.190 4.07 4.82
D | 0025 | 0.036 0.64 0.91
F | 0142 | 0.161 3.61 4.09
G | 0.095 | 0.105 242 2.66
H | 0110 | 0.161 2.80 4.10
J | 0014 | 0.025 0.36 0.64
K | 0500 | 0562 | 12.70 | 14.27
L | 0.045 | 0.060 1.15 1.52
N | 0190 | 0.210 4.83 5.33
Q [ 0.100 | 0.120 2.54 3.04
R | 0.080 | 0.110 2.04 2.79
S | 0.045 | 0.055 1.15 1.39
T | 0235 | 0.255 5.97 6.47
U | 0.000 | 0.050 0.00 1.27
V_| 0.045 — 1.15 —
Z --- | 0.080 — 2.04
STYLE 1:
PIN1. BASE

2. COLLECTOR

3. EMITTER
4. COLLECTOR

ON Semiconductor and ‘J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes without further notice
to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does SCILLC assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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