® Designed for Complementary Use with the
TIP29 Series

TO-220 PACKAGE

TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
———————

'OP VIEW,
® 30 W at 25°C Case Temperature T !
Y
@ 1 A Continuous Collector Current BC————— | 1
® 3 A Peak Collector Current C————— ® O
® Customer-Specified Selections Available Ee——— | :ﬂ
Pin 2 is in elactrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP30 -80
TIP30A =100
- = \'
Collector-base voitage (I = 0) TIP30B Veeo 120
TIP30C -140
TIP30 -40
TIP30A -60
- | Ig=0] v
Collector-amitter voltage (Ig = 0} TIP30B Veeo 80
TIP30C -100
Emitter-base voltage Veso -5 v
Continuous collector current Ic -1 A
Poak collector current (sea Note 1) lem -3 A
Continuous base current Iy -0.4 A
Continuous device dissipation at {or below) 25°C case tfemperature (see Note 2) Piot 30 w
Continuous device dissipation at (or below) 25°C free air temperature {see Note 3) Pt 2 w
Unclamped inductive load energy (see Note 4) [ 32 md
Operating junction temperature range Tj -85 to +150 °C
Storage temperature range Tsig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for 1, 0.3 ms, duty cycle < 10%.

2. Derate linearly to 150°C case temperature at the rate of 0.24 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 16 mwW/°C.
4,

This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, laion) = 04 A, Rge = 100 Q,

Vag(om = 0, Rg = 0.1 & Ve =-20 V.

PRODUCTION DATA information is current as of
publication date, Products conform to specifications i
per the terms of Texas Instruments standard warran?‘

fucti does not ily include

tasting of all the parameters. INSTRUMENTS

Copyright © 1995 Texas Instruments Limited
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TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX| UNIT
TIP30 i -40
Coltector-amitter TIP30A -60
V Ic= -30mA lg= v
(BRISEO preakcdown valtage | Nole";) =0 TIP308 -80
TIP30C -100
Vee = 80V Vee =0 TIP30 02
! Collector-emitter Ve =-100V Vge=0 TIP30A -0.2 mA
CES  cut-off current Veg =-120V Vgg =0 TIP30B -0.2
Vgg =-140V Ve =0 TIP30C 0.2
| Collector cut-off Veg= =30V lg=0 P30/30A -0.3 mA
CEC  current Veg= -60V =0 TIP30B/30C 0.3
Emitter cut-off
= Ig=0 -1 A
eso current Ves sy © m
Forward current Veg= -4V Ic=-0.2A 40
PRE  ransfer ratio Veg= -4V o= 1A (seeNotes Sand6) |,y 75
Collector-emitter
V = - Ig= -1A 5and 6 -0. v
CE(s2)  gaturation Voltage lg= -125mA o (see Notes 5 and 6) 0.7
Base-emitter
= - Ig= - d 6 -1.3 v
Vee voltage Vee 4V c 1A {see Notes 5 and 6)
Small signal forward
e current transfer ratio Vee = -10V lo=-02A f=1kHz 20
Small signal forward
el cuerent transfar ratio | YoE= 1OV fo=-02A f=1MHz 8
NOTES: 5. These parameters must be measured using pulse techniques, t, = 300 ps, duty cycle < 2%.
8. These parameters must be measured using voltage-sensing contacts, separate from the current carrylng contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX| UNIT
Rguc  Junction to case thermal resistance } - 417 | °CW
Rgya  Junction to free air thermal resistance i 625 | °C/W
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton Turn-on time lg=-1A Igomy=-0.1A Ig(oin = 0.1 A 0.3 us
tott Turn-off ime VeE(ofy = 4.3 V R.=30Q tp =20 s, de 2% 1 Hs

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP30, TIP30A,TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

hy - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
1000 - i TCSE32AD - .10 l TCSE32AE

Vee =4V =T , %t;:z: = To=-100 mA

Te= 25°ch HH— §’ it i I = -300 mA

t, =300 ps, duty cycle < 2% = 1| A} ALl =-1A
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Figure 1. Figure 2.
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Figure 3,
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TIP30, TIP30A, TIP30B, TIP30C
PNP SILICON POWER TRANSISTORS

JULY 1968 - ﬁVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
SASE324A8
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Figure 4.

THERMAL INFORMATION

MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
——

® Designed for Complementary Use with the
TIP32 Series T0-220 PACKAGE
(TOP VIEW)
® 40 W at 25°C Case Temperature
7]
® 3 A Continuous Collector Current BC——————" |1
® 5 A Peak Collector Current C——— ® O
® Customer-Specified Selections Available Be——— 7} _sﬁ
Pin 2 is In electrical contact with the mounting base.
MDTRAC
absolute maximum ratings at 25°C case temperature (uniess otherwise noted)
RATING SYMBOL VALUE UNIT
TIP31 80
TIP31A 100
Callector-base voltage (i = 0) TIP31B Veso 120 A
TiP31C 140
TIP31 40
TIP31A 60
llector-emi itage (Ig = O] Vi v
Collector-emitter voltage (Ig = 0) TIP31B CEC 80
TIP31C 100
Emitter-base voltage . Veso 5 v
Continuous collector current [ 3 A
Peak collector current (see Note 1) Iom 5 A
Continuous base current [ 1 A
Continuous device dissipation at (or below) 25°C case temperature (see Note 2) Prot 40 w
Continuous device dissipation at {or below) 25°C free air temperature (see Note 3) Pt 2 w
Unctamped inductive load energy {see Note 4) WLI? 32 mJ
Operating junction temperature range Tj -65 to +150 °C
Storage temperature range Taig -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds Ty 250 °C

NOTES: 1. This value applies for tp < 0.3 ms, duty cycle £ 10%.
. Derate linearly to 160°C case temperature at the rate of 0.32 W/°C.

-~ N

. This rating is based on the capability of the transistor to operate safel!
Vegon =0, Rg=0.1Q, Vgg =20V,

. Derate linearly to 150°C f{ree air temperature at the rate of 16 mW/C.

y in a clreuit of; L = 20 mH, lgony = 0.4 A, Rgg = 100 ©,

PRODUCTION DATA information is current as of

Copyright © 1995 Texas Instruments Limited

publication date. Products conform to specifications {]
ger ;he }erms of Texas k:istrumen‘ts standard wlarr?n 2
roduction ing does nof ily include
testing of all the parameters. INSTRUMENTS 4-103



TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX| UNIT
TIP31 40
Collector-emitter TIP31A 60
= = v
Visriceo breakdown voltage :cee ;:‘:;; 's=0 TIP31B 80
¢ TIP31C | 100
Vce= 80V Voe =0 TIP31 0.2
i Collector-emitter Veg =100V Vgg =0 TIP31A 0.2 mA
CES  cut-off current Vog =120V Vgg =0 TIP31B 0.2
Ve =140V Vge =0 TIP31C 02
; Collector cut-off Veg= 30V la=0 TIP31/31A 0.3 mA
CEO  cument Veg= 60V lg=0 TIP31B/31C 0.3
Emitter cut-off
| Veg= 5V lg=0 1 A
EBO current E8 ¢ . ) m
Forward current Vee= 4V le= 1A 25
d
BFE  pransfer ratio Vog= 4V o= 3A (seeNotesSand6) |, 50
Collector-emitter
VeE(say saturation voltage lg= 375mA Ilc= 3A (searNrotes 5 anrf 6) 1.2 A
Base-amitter
V, = 3 1.
Vee voltage ce= 4V lo A (see Notes 5 and 6} 8 v
Small signal forward
Mo cumenttransferratio | YoE= 10V lo=05A f=1khz 20
Small signal forward
el current transfer ratio | 'CE = 10V lc=05A f=1MHz 3
NOTES: 5. These parameters must be measured using pulse techniques, tp =300 ps, duity cycle < 2%.
6. Thesep must be d using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER | MIN TYP | MAX | UNIT
Rgyc  Junction to case Thermal resistance 3.125| °*C/W
Rgya  Junction to free air thermal resistance 625 | °C/wW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN TYP | MAX | UNIT
ton  Turm-on time lc=1A Toon = 0.1 A Iagom = 0.1 A 05 us
[ Turn-off time VBE(m =-4.3V R =300 tp = 20 ps, do s 2% 2 us

* Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.

/
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs ve
COLLECTOR CURRENT BASE CURRENT
TCSE31AA TCS631AB
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Figure 1. Figure 2.
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Figure 3.
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TIP31, TIP31A, TIP31B, TIP31C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 SASE31AA
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ZiZth= 1ms,d=01=10%
’/7lt,= 10ms, d=0.1=10%
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
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Figure 5.
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