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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
T ST vt

@ Designed for Complementary Use with the
34 Series SOT-93 PACKAGE
TIP34 Seri (TOP VIEW)
® 80 W at 25°C Case Temperature
BC——— 4
@ 10 A Continuous Collector Current
©® 15 A Peak Collector Current CC___—_——— |2 O O
@ Customer-Specified Selections Available .
EC——— "3
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP33 80
TIP33A 100
Callector-base voltage (Ig = 0) TIP338 Veeo 120 \
TIP33C 140
TIP33 40
TIP33A 60
omil Ig=
Collector-emitter voltage (Ig = 0) TIP33B Veeo 80 \
TiP33C 100
Emitter-base voitage Veso 5 v
Continuous collector current [ 10 A
Peak collector current (seo Note 1) lom 15 A
Continuous base current in 3 A
‘| Continuous device dissipation at (or befow) 25°C case tamperature (see Note 2) Pyt a0 w
Continuous device dissipation at {or below) 25°C free alr temperature (see Note 3} Piot 35 w
Unclamped inductive Toad energy (see Note 4) lLic? 625 mJ
Operating junction p range T -65 to +150 °C
Storage temperature range Taig -85 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

NOTES: 1. This value applies for t, < 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 0.64 W/°C.
3. Derate linearly to 150°C free air temperature at the rate of 28 mW/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igony = 0.4 A, Rgg = 100 Q,
Ve =0, Rg= 0.1, Vog = 20 V.

PRODUCTION DATA information is current as of Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications i
er the terms of Texas Instruments standard waranty.
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS

UNIT

MIN [ TYP | MAX
TIP33 40
Collector-emitter TIP33A 60
= v
VBRICED readown voltage | '© Naot m:) lg=0 TIP33B 80
(see Note TIP33C 100
Veg= 80V Vgg = 0 TIP33 0.4
) Collector-emitter Vee =100V Vge=0 TIP33A 0.4 mA
CES  cut-off current Voe = 120V Vge =0 TIP338 0.4
Veg=140V Vge=0 TIP33C 0.4
; Collector cut-off Vog= 30V lg=0 TIP33/33A 0.7 mA
CEO  current Vep= 60V lg=0 TIP33B/33C 0.7
Emitter cut-off
= v = 1 A
B0 _rent Veg= 5 Ic=0 ) m
Forward current Veg= 4V lc= 1A 40
N
PFe  tansfor ratio Veg= 4V o= 3A (seoNotes5and6) | 100
Collector-emitter ig= 03A Ig= 3A 1
N d 6, v
Veetsay saturation voltage lg= 25A Ig= 10A (see Notas 5.and 6) 4
Base-emitter Veg= 4V lc= 3A 1.6
V N v
B yoltage Vee= 4V lc= 10A (see Notes 5 and 6) 3
Small signal forward
Pre current ransfer raia | JoE = 10V lo=05A f=1kHz 2
Smal! signal forward
el current transfer ratio | YOE= 10V lg=05A4 f=1MHz 8
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 s, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the cusrent carmrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Reic  Junction to case thermal resisiance . 156 | °"C/W
Rgya  Junction to free air thermal resistance 357 | “C/wW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=6A lpen) =06 A laomy = -0.6 A 0.6 s
tont Turn-off time Vegpm =-4V R =5Q tp =20 s, dc 2% 1 ys

t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
\43 vs
COLLECTOR CURRENT BASE CURRENT
1000 " TCSE33AA 10 TCS633AB
Vor=4V EEHE PH : : lo= 1A
T. = 25°C LI & 1 L= 3A
c L UL g i e
t, =300 ps, duty cycle < 2% 3 \ elo= 6A
> 1] el =10A
£ H L S /Y"'/
8 1o =l b % 10 | < - LU
£ e =
3 N g 1 A}
g 5 \ N
. N o \\ SN
.t'.lf 10 g 0.1
8
;
>
10 001
0.01 o1 1.0 10 0:01 o1 1.0 10
I - Collector Current - A Iy - Base Current - A
Figure 1. Figure 2.
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TIP33, TIP33A, TIP33B, TIP33C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
L

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SAS633AA
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t, =300 ps, d = 0.1=10%
—Aot= 1ms,d=0.1=10%
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Figure 4.
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
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CASE TEMPERATURE
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Figure 5.
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TiIP34, TIP34A, TIP34B, TIP34C

PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

® Designed for Complementary Use with the
TIP33 Serie: SOT-93 PACKAGE
erles (TOP VIEW)
® 80 W at 25°C Case Temperature
- N en——
@ 10 A Continuous Collector Current
® 15 A Peak Collector Current cCcC————— ]2 O O
@ Customer-Specified Selections Available
EC—— s
Pin 2 is in electrical contact with the mounting base.
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING . SYMBOL VALUE UNIT
TIPa4 80
TiP34A -100
Collector-base voltage (Ig = 0) TIP348 Veso 120 v
. TiP34C -140
g TIP34 -40
TIP34A -60
Coll -emi l lg=
ollector-emitter voltage (Ig = 0) TIP348 Veeo .80 v
) TIP34C -100
Emilter-base voltage Veso -5 v
Continuous collector current _ ] 5 -10 A
Peak collector current (see Note 1) lem -18 A
Continuous base current . lg -3 A
Continuous device dissipation at (or below) 25°C case temperature {see Note 2) Pt 80 w
Continuous device dissipation at {or below) 25°C free air temperature (see Note 3) Piot 35 w
Unclamped inductive load energy (see Note 4) Yllc? 62.5 md
Operating junction temperature range T -65t0 +150 °c
Storage temperature range Tslg -85 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds T 250 °C

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

2. Derate linearly to 150°C case temperature at the rate of 0,64 WG,
3. Derate linearly to 150°C free air temperature at the rate of 28 mWs°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Igiony = -0.4 A, Rgg = 100 £,

Vae(om =0, Rg=0.1Q, Voo =-20 V.,

publication date. Products conform to spacifications

PRODUCTION DATA Information is current as of i
per the terms of Texas Instruments standard wamranty. y U
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TIP34, TIP34A, TiP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
A

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS ] MIN | TYP | MAX | UNIT
TIP34 -40
Collector-emitter TIP34A -60
. - - v
VigRicEO breakdown voltage o 30 mA 's=0 TIP34B -80
9 (see Note 5)
TIP34C | -t00
Veg= 80V Vg =0 TIP34 04
. Collector-emitter Vgg =-100V Vgg =0 TIP34A 04
CES  cut-off current Veg =-120V Vee =0 TIP34B -0.4
Ve =-140 V Vge =0 TIP34C 0.4
; Collector cut-off Veg= -30V lg=0 TIP34/34A 0.7 mA
CEO  curent Vgg= -60V lg=0 TIP34B/34C 0.7
Emitter cut-off
Veg= -5V lg=0 -1 mA
€80 rrent ] c
Forward current Veg= -4V Ig= -1A 40
5and 6
fre transfer ratio Vep= -4V lg= -3A (see Notes 5 and 6) 20 100
Collector-emitter lg= -03A Ilc= -3A -1
V, Notes 5§ and 6] A
CElsa)  saturation voltage lg= -25A o= ~10A (seé otes § and 6) -4
Base-emitter Veg= -4V fe= -3A -1.6
v
Vae voltage Veg= -4V o= -10A (see Notes 5 and 6) 3
Small signal forward
h Veg= - = -0, f=1
e current transfer ratio ce= 10V lo=-05A Kz 20
Small signat forward
(el current transfer ratio Vee= -10V lo=-05A f=1MHz ) 3
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 s, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts.
thermal characteristics
PARAMETER MIN | TYP | MAX | UNIT
Rgyc  Junction to case thermal resistance 1.56 | “C/W
Fgsa  Junction to free air thermal resistance j 35.7 | °CW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=-8A laon =-0.6 A tg(ot = 0.6 A 0.4 us
tott Turn-off time Ve =4V R =5Q 1o =20 ps, de 2% 0.7 us

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

*5’ TEXAS
4-120 INSTRUMENTS




TIP34, TIP34A, TIP34B, TIP34C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1998

hy, - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
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Figure 1. Figure 2,
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Figure 3.
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TIP34, TIP34A, TIP34B, TIP34C

PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
=100 ==—=r— SASERAA
—— > t, =300 ps, d = 0.1 = 10%
A >t,= 1ms,d=0.1=10%
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Figure 4.
THERMAL INFORMATION
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Figure 5.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
R

® Designed for Complementary Use with the
TIP36 Series SOT-93 PACKAGE
(TOP VIEW)

® 125 W at 25°C Case Temperature
B ————
® 25 A Continuous Collector Current
@ 40 A Peak Collector Current cc——— |2 O O
® Customer-Specified Selections Available
EC— s
Pin 2 is in slectrical contact with the mounting base,
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted) .
RATING SYMBOL VALUE UNIT
TIP35 80
TIP35A 100
ll b 1 lg= V
Collector-base volitage (Ig = 0) TIP358 cBO 120 v
TIP35C 140
TIP35 40
TIP35A 60
G tor-amitt g =0
ollsctor-emitter voltage (Ig = 0) TIPasB Veeo 80 v
) TIP35C . 100
Emitter-base voltage . Veso 5 v
Continuous collector current lg 25 A
Peak collector current (see Note 1) lem 40 A
Continuous base current s 5 A
Continuous device dissipation at {or below) 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at (or below) 25°C free air temperature (see Note 3) B Pyt 3.5 w
Unclamped inductive load energy (see Note 4) j ¥eLig® 90 mJ
Operating junction temperature range Tl -65 to +150 °C
Storage temperature range . Taig -85 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds ] T 250 °C

NOTES: 1. This value applies for tp S 0.3 ms, duty cycle < 10%.
2. Derate linearly to 150°C case temperature at the rate of 1 W/°G.
3. Derate linearly to 150°C free air temperature at the rate of 28 mw/°C.
4. This rating is based on the capability of the transistor to operate safely in a circuit of: L = 20 mH, Ig(on) = 0.4 A, Rpg = 100 Q,
VeE(m =0 Rg=0.1Q Vgc=20V.

PRODUCTION DATA information is current as of Copyright © 1995 Texas Instruments Limited
publication date. Products conform to specifications i
per the terms of Texas Instruments standard warranty.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
TIP35 40
Coliector-emitter TIP35A 60
VIBRIEO progkdown votage | 6= 30 MA ls=0 TIPasB 80 v
(see Note 5)
= TIP35C | 100
Vee= 80V Vee =0 TIP35 0.7
: Collector-emitter Ve =100V Vg =0 TIP35A 0.7 mA
CES  cut-off current Veg =120V Vgg=0 TIP35B 0.7
Veg =140V Vgg =0 TIP35C 07
; Collector cut-off Voe= 30V Ig=0 TIP35/35A 1 A
CEO  gurent Vee= 60V lg=0 TIP35B/35C 1
Emitter cut-off
| Vegg= 58V lc=0 1 mA
EBO  oument €8 c
Forward current Vee= 4V Ile=156A 25
N
fre transfer ratio Veg= 4V lc= 15A (see Notes 5 and 6) 10 50
Collector-emitter lg= 15A Ic= 15A 1.8
\%
Ve gapuration voltage lg= 5A Ig= 25A (see Notes 5 and 6) 4
Base-emitter Vee= 4V le= 156A 2
A
VeE  Loltage Vog= 4V o= 25A see Notes 5 and §) 4
Small signal forward
o current transfer ratio | Vo= ™ 10V lo= 1A f=1kHz =
Small signal forward
= joVv = =
el current transfer ratio Veg= 1 o= 14 f=1MHz 8
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
8. These parameters must be measured using voltage-sensing contacts, separate from the current carrying contacts,
thermal characteristics
PARAMETER MIN TYP | MAX | UNIT
Rgyg  Junction to case thermal resistance . 1 °C/W
Resa  Junction to free air thermal resistance ] 367 | °CW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS 1 MIN TYP | MAX | UNIT
ton  Turi-on ime lo=15A Togom = 15 A Ty =154 12 is
toit Turn-off time VaE(orq =-4,15V RL=20 o =20 s, des2% 0.e us

t Voltage and current values shown are nominal; exact values vary slightly with transistor paramaeters.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
R

e - DC Current Gain

TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
L1111 — . T > 10 T —— S Lt
Vee= 4V HHE=E - SEHiEE ]
T, = 25°C [T F | 8 N
¢ T 8 [ RET
t, = 300 ps, duty cycle < 2% S ot
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§ lc =300 mA ?7‘~ R =20 A
g = 1A 7t A =15 A
.= 3A 1,=10A
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I - Collector Current - A Iy - Base Current - A
Figure 1. Figure 2,
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Figure 3.
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TIP35, TIP35A, TIP35B, TIP35C
NPN SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS
SAFE OPERATING AREA

SASEISAA

100
f = 4, =300 ps, d = 0.1 = 10%
14 t,= 1ms, d=0.1=10%
%E !’Ei' -1, = 10ms, d=0.1=10%
< 10 | ELIE DC Operation
3
g 10 == H
(73 u:
01 E=—rripas == o+ Sess|
TIP35A
TIP35B
TIP35C
001 LI
1.0 10 100 1000
Ve - Collector-Emitter Voltage - V
Figure 4,
THERMAL INFORMATION
MAXIMUM POWER DISSIPATION
vs
CASE TEMPERATURE
140 TIS635AA
=420
-4
<]
E 100
2
[=]
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T, - Case Temperature - °C

Figure 5.
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
R

® Designed for Complementary Use with the
TIP35 Serie SOT-93 PACKAGE
S S (TOP VIEW)
® 125 W at 25°C Case Temperature
=} ——
@ 25 A Continuous Collector Current
® 40 A Peak Collector Current c— ]2 O O
@ Customer-Specified Selections Available .
ECc——— "3
Pin 2 is In electrical contact with the mounting base,
MDTRAA
absolute maximum ratings at 25°C case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIP36 -80
TIP36A -100
Collector-base voltage (I = 0) TIP368 Vero 120 v
TIP36C -140
TIP36 -40
TIP36A -60
Collector-emi itage (1g = O
ollector-emitter voltage (g = 0) TIP36B Veeo .80 v
TIP36C -100
Emitter-base voltage Veso -5 Vv
Continuous collector current [ -25 A
Peak collector current (see Note 1) lem -40 A
Continuous base current Ig -5 A
Continuous device dissipation af {ar below} 25°C case temperature (see Note 2) Piot 125 w
Continuous device dissipation at {or below) 25°C free air temperature (see Note 3) Prot 3.5 w
Unclamped inductive load energy (see Note 4} lig? 90 mJ
Operating junction temperature range T -65 to +150 °C
Storage temperature range T“g -65 to +150 °C
Lead temperature 3.2 mm from case for 10 seconds TL 250 °C

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

2. Derate linearly to 150°C case temperature at the rate of 1 W/°C.
3.
4. This rating is based on the capabiity of the transistor to operate safel
Vag(ofy = 0, Rg = 0.1 £, Vg = -20 V.

. Derats linearly to 150°C free air temperature at the rate of 28 mW/°C.

ly in a clrouit of: L = 20 mH, lggon) = -0.4 A, Rgg = 100 Q,

PRODUCTION DATA information is current as of

Copyright © 1995 Texas Instruments Limited

publication date. Products conform to specifications {]
or éhe }en-ns of Texas lr&struments standard warrTn A TE X AS
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995

electrical characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS MIN | TYP | MAX | UNIT
" TIP36 20
Collector-smitter TIP36A -60
= - = A
VIBRICEO  proakdown voltage zc Ni?B";A l=0 TIP36B -80
saa Noto £) TIP36C -100
Veg= 80V Vge =0 TIP36 07
| Collector-emitter Veg =-100V Vge =0 TIP36A 0.7 mA
CES  cut-off current Vgg =-120V Vgg=0 TIP36B 0.7
Veg=-140V Vge=0 TIP36C 0.7
L Collector cut-off Vee= -30V lg=0 TIP36/36A -1 mA
CEO  current Vee= 60V lg=0 TIP36B/36C -1
Emitter cut-off
= -1
lego current Ve 5V lg=0 mA
Forward current Veg= -4V lc=-15A 25
e transfer ratio Veg= -4V Ic=-16A (see Notes § and 6) 10 50
Collector-emitter ig= -1.5A Ig=-15A -1.8
\ N d v
CE@aY  satyration valtage lp=  -5A Ig= 25A (see Notes 5 and 6) -4
Base-emitter Vee= -4V Ic=-15A -2
v
Vee voltage Vegx -4V o= 25A (see Notes 5 and 6) 4
Small signal forward
Mo current transfer ratip | VoE= “10V lo= 1A f=1kHz %
Small signal forward
el current transfer ratio | YCE* T10V fo= 1A f=1MHz 3
NOTES: 5. These parameters must be measured using pulse techniques, tp = 300 ps, duty cycle < 2%.
6. These parameters must be measured using voltage-sensing contacts, separate from the current carrylng contacts.
thermal characteristics
PARAMETER MIN | TYP ;| MAX| UNIT
Rgyc  Junction to case thermal resistance 1 ‘CIW
Rosa  Junction to free air thermal resistance 357 | *CW
resistive-load-switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONS T MIN | TYP | MAX | UNIT
ton Turn-on time lc=-15A Igomy=-1.5A Ity = 1.5 A 1.1 us
tot Turn-off time Veewm =4.15V AL=2Q tp =20 ps, dc £ 2% [+X:] Us

1 Voltage and current values shown are nominal; exact values vary slightly with transistor parameters,
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
R

he - DC Current Gain

TYPICAL CHARACTERISTICS

TYPICAL DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT BASE CURRENT
TCSBI6AA TCS636AB
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1 0.0 € e
01 -1 -10 -100 0001 001 04 -1.0 -10 -100
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Figure 1. Figure 2,
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TIP36, TIP36A, TIP36B, TIP36C
PNP SILICON POWER TRANSISTORS

JULY 1968 - REVISED MAY 1995
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