YAREN

L
v;\ TECHNOLOGY TIP41-42

Complementary Silicon Plastic %@
Power Transistors 1 T0-251

... designed for use in general purpose amplifier and switching applications. 1

« Collector—Emitter Saturation Voltage — TO-252
VCE(sat) = 1.5 Vdc (Max) @ Ic = 6.0 Adc
» Collector—Emitter Sustaining Voltage —
VCEO(sus) = 60 Vdc (Min) — TIP41A, TIP42A
= 80 Vdc (Min) — TIP41B, TIP42B
=100 Vdc (Min) — TIP41C, TIP42C
* High Current Gain — Bandwidth Product
fT =3.0 MHz (Min) @ Ic = 500 mAdc
» Compact TO-220 AB Package

TO-220F

*Pb-free plating product number: TIP41-42

*MAXIMUM RATINGS

TIP41A | TIP41B | TIP41C
Rating Symbol | TIP42A | TIP42B | TIP42C | Unit NPN
Collector-Emitter Voltage VCEO 60 80 100 Vdc TI P4 1 A
Collector-Base Voltage VcB 60 80 100 Vdc
TIP41B*
Emitter—Base Voltage VEB 5.0 Vdc
Collector Current — Continuous Ic 6 Adc
10 TIP41C*
Base Current B 2.0 Adc PNP
Total Power Dissipation Pp TI P42A
@Tc=25°C 65 Watts *
Derate above 25°C 0.52 w/°C TI P42 B
Total Power Dissipation Pp
@TA=25°C 2.0 Watts *
Derate above 25°C 0.016 wW/°C TI P42c
Unclamped Inductive Load Energy (1) E 62.5 mJ “Motorola Preferred Device
Operating and Storage Junction T3 Tstyg —651to0 +150 °C 6 AMPERE
Temperature Range POWER TRANSISTORS
COMPLEMENTARY
THERMAL CHARACTERISTICS SILICON
Characteristic Symbol Max Unit 60-80-100 VOLTS
- - - 65 WATTS
Thermal Resistance, Junction to Ambient ReJa 62.5 °CIwW
Thermal Resistance, Junction to Case Rejc 1.92 °C/wW

(1) Ic=25A, L=20mH, PR.F. =10 Hz, Vcc = 10 V, Rgg = 100 Q.
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TIP41-42

TIP41A TIP41B TIP41C TIP42A TIP42B TIP42C

ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted)

| Characteristic | Symbol | Min Max | Unit |
OFF CHARACTERISTICS
Collector—Emitter Sustaining Voltage (1) TIPA1A, TIP42A | VCEO(sus) 60 — Vdc
(Ic =30 mAdc, Ig = 0) TIP41B, TIP42B 80 —
TIP41C, TIP42C 100 —
Collector Cutoff Current TIP41A, TIP42A IcCEO — 0.7 mAdc
(Vce=30Vdc, Ig=0) TIP41B, TIP41C — 0.7
(VCE = 60 Vdc, Ig = 0) TIP42B, TIP42C — 0.7
Collector Cutoff Current ICES HAdc
(VCE = 60 Vdc, VEg = 0) TIP41A, TIP42A _ 400
(VCE =80 Vdc, VEp = 0) TIP41B, TIP42B _ 400
(VcE = 100 Vdc, VEg = 0) TIP41C, TIP42C _ 400
Emitter Cutoff Current (Vg = 5.0 Vdc, Ic = 0) IEBO — 1.0 mAdc
ON CHARACTERISTICS (1)
DC Current Gain (Ic = 0.3 Adc, Vcg = 4.0 Vdc) hgg 30 — —
(Ic = 3.0 Adc, VcEg = 4.0 Vdc) 15 75
Collector—Emitter Saturation Voltage (Ic = 6.0 Adc, Ig = 600 mAdc) VCE(sat) — 15 Vdc
Base—Emitter On Voltage (Ic = 6.0 Adc, Vcg = 4.0 Vdc) VBE(on) — 2.0 Vdc
DYNAMIC CHARACTERISTICS
Current-Gain — Bandwidth Product (Ic = 500 mAdc, Vcg = 10 Vdc, fiest = 1.0 MHz) fT 3.0 — MHz
Small-Signal Current Gain (Ic = 0.5 Adc, Vcg = 10 Vdc, f = 1.0 kHz) hfe 20 — —

(1) Pulse Test: Pulse Width < 300 ps, Duty Cycle < 2.0%.
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Rg and Rc VARIED TO OBTAIN DESIRED CURRENT LEVELS

D1 MUST BE FAST RECOVERY TYPE, e.g.:
1N5825 USED ABOVE Ig = 100 mA
MSD6100 USED BELOW Ig = 100 mA

Figure 2. Switching Time Test Circuit
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TIP41-42
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Figure 4. Thermal Response
10 S = o S . N
N NN 05 ms T There are two limitations on the power handling ability of a

5.0 SN \\( ra N ‘\ transistor: average junction temperature and second break-
20 S tomsT N T NINL down. Safe operating area curves indicate Ic — VcE limits of
2'0 Ty=150°C SSL N | NN the transistor that must be observed for reliable operation;

1 T I A i.e., the transistor must not be subjected to greater dissipa-
ol ™ SECONDARY BREAKDOWNLTD "\ 5.0 ms tion than the curves indicate.

| —-— BONDING WIRE LTD = N The data of Figure 5 is based on Tj(pk) = 150°C; Tc is
o5k —— THERMAL LIMITATION @ Tc = 25°C N\ variable depending on conditions. Second breakdown pulse

: (SINGLE PULSE) N L . .

" CURVES APPLY BELOW RATED V N limits are valid for duty cycles to 10% provided TJI(pk)
03f CEO N\ < 150°C. Tj(pk) may be calculated from the data in
0.2 Hgﬁé' Hggé Figure 4. At high case temperatures, thermal limitations will

TIP41C, TIP42C reduce the power that can be handled to values less than the
0.1 L L limitations imposed by second breakdown.
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TIP41-42

500
S
300 Veg=20V
= 200 715= 1500.0 ~y
< N
S 100 s
Z 10 25°C u
4 SN \\
% 50
N
8 s0fii— = SN
O 90 H- -55°C - \
= ~~ ~
10 ™~
7.0
5.0
006 0.1 02 0304 06 10 20 40 6.0
Ic, COLLECTOR CURRENT (AMP)
Figure 8. DC Current Gain
2.0
NI
— Ty=25°C
16
w
5
g 12
EDJ /
I =
Vv Ic/lig =10 —
g 08 IBE(sat)@ c/is =
- /
= VBE @ VCE=4.0V /
04 I T A .
T T T T prd
VeE(sat) @ Il =10 ==
0 e e e s
0.06 0.1 02 03 04 06 10 20 30 40 60
Ic, COLLECTOR CURRENT (AMP)
Figure 10. “On” Voltages
103 i i a v 7
— Veg=30V ya f 7/
TS ) e A / /
é f //' //' 4
Tj3=150°C /
% 101 ’ JdI/: 100°C /
o 7 7/
) / / 25°C
g 100 /
9 j 7
o ! 7/
4 101 <—Ic=ICES ,,/
o y 4
o [ /
O 10-2 == REVERSE —— FORWARD
10-3
-03-02 -0.1 0 +01 +02 +03 +04 +05 +0.6 +0.7

VBE, BASE-EMITTER

VOLTAGE (VOLTS)

Figure 12. Collector Cut-Off Region
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Figure 11. Temperature Coefficients
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Figure 13. Effects of Base—Emitter Resistance
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