FAAMOSPEC

COMPLEMENTARY SILICON

HIGH-POWER TRANSISTORS

General Purpose-Amplifier and Switching Application..

FEATURES:

* Collector-Emitter Sustaining Voltage -

VCEO(sus)

=120V (Min)- TIP33D, TIP34D

140V (Min)- TIP33E,TIP34E
160V (Min)- TIP33F, TIP34F

* Current Gain-Bandwidth Product-
f,= 3.0MHz(Min)@!,=0.5 A

MAXIMUM RATINGS

NPN PNP
TIP33D TIP34D
TIP33E TIP34E
TIP33F TIP34F

10 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS
120-160 VOLTS
80 WATTS

Y

TO-247 (3P)

Te , TEMPERATURE(®C)

Characteristic Symbol | TIP33D | TIP33E | TIP33F | Unit
TIP34D | TIP34E | TIP34F
Collector-Emitter Voltage Veeo 120 140 160 \'
Collector-Base Voitage Veso 160 180 200 \)
Emitter-Base Voltage Veso 5 \'
Collector Current - Continuous Ic 10 A
- Peak 15
Base Current Ig 3 A
Total Power Dissipation@T = 25°C Pp 80 w
Derate above 25°C 0.64 W/°C
Operating and Storage Junction T, Tsre °c
Temperature Range -65 to +150
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Therma! Resistance Junction to Case Rejc 1.56 °cnvy
T
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PIN 1.BASE
2.COLLECTOR
3.EMITTER
MILLIMETERS
Dim

MIN MAX

A 2063 | 2238
B 1538 | 16.20
C 1.90 270
D 510 6.10
E 14.81 15.22
F 11,72 | 1284
G 420 450
H 1.82 2.46
i 292 3.23
J 0.89 153
K 526 5.66
L 1850 | 21.50
M 4.76 524
(0] 325 3.65




TIP33D,TIP33E,TIP33F NPN / TIP34D,TIP34E,TIP34F PNP

ELECTRICAL CHARACTERISTICS ( T, = 25°C unless otherwise noted )

Characteristic Symbol Min Max Unit

OFF CHARACTERISTICS

Collector -Emitter Breakdown Voltage (1) V(sriceo \'
(Ic =30 mA, 1g=0 ) TIP33D,TIP34D 120
TIP33E,TIP34E 140
TIP33F, TIP34F 160

Collector Cutoff Current leeo mA

(Vee=90V, 1,=0) 0.7

Collector Cutoff Current lees mA
(Veg= 160V, Vge=0 ) TIP33D,TIP34D 0.4
(Veg= 180V, Vge=0 ) TIP33E,TIP34E 0.4
(Veg= 200V, Vge=0 ) TIP33F,TIP34F 0.4

Emitter-Base Cutoff Current lego mA

(Vgg=5.0V, 1c=0) 1.0

ON CHARACTERISTICS (1)

DC Current Gain N
(Ic=1.0A, V= 4.0V) 40
(Ic=3.0A, Ve =40V) 20

Collector-Emitter Saturation Voltage VCE(m) \Y
(e =3.0A,13=03A) 1.0

(lc =10 A, 1g=3.3A) 4.0

Base-Emitter On Voltage Veeon) \'
(1c=3.0A, V=4.0V) 1.6

(Ic=10A, V= 4.0V) 3.0

DYNAMIC CHARACTERISTICS

Current-Gain-Bandwidth Product fr MHz
(1c=05A V=10V, f=1.0MHz) 3.0

Small-Signal Current Gain he,
(1c=05A, V=10V, f=1.0KHz) 12

(1) Puise Test: Pulse width = 300 us , Duty Cycle < 2.0%
(2 f; = |h15 '° frest



TIP33D,TIP33E,TIP33F NPN / TIP34D,TIP34E,TIP34F PNP

FIG-2 ACTIVE- REGION SAFE OPERATING AREA FORWARD BIAS
gg ¥ J|, J There are two limitation on the power handling ability
. T (T~ TN 300w of a transistor:average junction temperature and second
. r = 1 ms “\ breakdown safe opersting area curves indicate Ic-Vee
g 5.9 = A\ limits of the transistor that must be observed for reliable
- 2 AN \\ operation i.e., the transistor must not be subjected te
ﬁ ] / greater dissipation than curves indicate.
g - 10ms S, = The data of FIG-2 is base on Tc=25 °C;T ey, is variable
2 4 } ~ depending on power level. Second braakdown pulse iimi -ts
g 02— - —Bondrg WireLimit N are valid for duty cycles to 10% but must be derated when
3 ot T scond Sroakcown Lint N Te225°C, second breakdown fimitations do not derate the
8 005— E28C(Snge Puse) = same as thermal limitations.
g = TIP33D 3405
0.0 S TIP33E,34E
o | ! i l f TIP33F,34F
0.01 | | Li Lt 1t}
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FIG-3 REVERSE BIAS SAFE OPERATING AREA REVERSE BIAS
20 . For inductive loads,high voltage and high current
must be sustained simultaneously during turn-off,in most
cases with the base-to-emitter junction reverse biased
& . under these conditions the collector voltage must be held to
2 7 a safe level at or below a specfic value of coilector
£ | : current. This can be accomplished by several mean such as
§ L=200 ' M~ active clamping, RC snubbing, load line shaping, etc. the
g w-— R safe level for these devices is specified as Reverse Bias
% :_’B::‘;g 0150V Safe Operating Area and represents the voltage-current
5 —— Te<100C condition allowable during reverse biased turn-off. This
g 50 rating is verified under clamped conditions so that the
o - TIP33D  TIP33E_,| TIP33F device is never subjected to an avalanche mode. FIG-3
# TIP3D | TIPME | TIP3F gives the RBSOA characteristics.
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FIG-4DC CURRENT GAIN
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A MOSPEC semconoucron

http://www.mospec.com.tw/

Notice
MOSPEC reserves the rights to make changes of the content herein the document anytime without
notification. MOSPEC or anyone on its behalf, assumes no responsibility or liability for any errors or
inaccuracies. Please refer to MOSPEC website for the last document.

MOSPEC disclaims any and all liability arising out of the application or use of any product
including damages incidentally and consequentially incurred.

Application shown on the herein document are examples of standard use and operation.
Customers are responsible for comprehending suitable use in particular applications. MOSPEC makes
no representation or warranty that such application will be suitable for the specified use without
further testing or modification.

The information contained herein is presented only as a guide for the applications of our products.
No responsibility is assumed by MOSPEC for any infringements of patents or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of MOSPEC or others.

These MOSPEC products are intended for usage in general electronic equipment. Please make sure
to consult with MOSPEC before you use these MOSPEC products in equipment which require
specialized quality and/or reliability, and in equipment which could have major impact to the welfare of
human life (atomic energy control, aeronautics, traffic control, combustion control, safety devices etc.)



