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NPN
TIP140

Darlington Complementary TIP141*

Silicon Power Transistors

*
.. . designed for general—purpose amplifier and low frequency switching applications. TiIP142
« High DC Current Gain — Min heg = 1000 @ Ic =5 A, VCE = 4 V PNP
» Collector—Emitter Sustaining Voltage — @ 30 mA TIP145

VCEO(sus) = 60 Vdc (Min) — TIP140, TIP145
80 Vdc (Min) — TIP141, TIP146

*
100 Vde (Min) — TIP142, TIP147 TIP1 46‘

+ Monolithic Construction with Built—In Base—Emitter Shunt Resistor *

MAXIMUM RATINGS

*Motorola Preferred Device

TIP140 TIP141 TIP142
Rating Symbol | TIP145 | TIP146 | TIP147 | unit 10 AMPERE

- DARLINGTON
Collector—Emitter Voltage VC EC 60 80 100 Wdc COMPLEMENTARY SILICON
Collector-Base Voltage VeB 60 80 100 Vdc POWER TRANSISTORS
Emitter—Base Voltage VEB 5.0 vdc 5':'1'2150&:1?55
Collector Current — Continuous I 10 Adc

Peak (1) 15
Base Current — Continuous I 0.5 Adc
Total Device Dissipation Fo 125 Watls
@ Tg=25°C

Operating and Storage Junction T4, Tstg —G5to +150 C

Temperature Range

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 1.0 “ChW
Thermal Resistance, Case to Ambient RaJa 357 *ChW CASE 340D—01

(1) 5ms, = 10% Duty Cycle.

DARLINGTON SCHEMATICS
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Preferred devices are Maotorela recommended choices for future use and best overall value.
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TIP140 TIP141 TIP142 TIP145 TIP146 TIP147

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

Characteristic

Symbol |

Min |

Typ

Max |

Uinit

OFF CHARACTERISTICS

Collecior—Emitter Sustaining Voltage (1)
(Ic =30 mA, Ig = 0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP147

VCEO(sus)

60
20
100

WVdc

Collector Cutoff Current
(VcE=30Vdc,Ig=0)
{(Vcp=40Vdc, g =0)
{(VoE =50Vde, Ig =0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP147

IcED

2
2.
2

0
0
0

maA

Collector Cutoff Current
VMeg=60V,Ig=0)
Vg =80V, Ig=0)
Weg =100V, Ig=0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP147

IcBO

m&

Emitter Cutoff Current (Vgg =5.0V)

lEBO

mA

ON CHARACTERISTICS (1)

DC Current Gain
(lc=50A Vop=40V)
{lc=10A Vcg=40V)

hFE

1000
500

Collector—Emitter Saturation Voltage
{lc =5.0A, Ig =10 mA)
{lc =10 A, Ig =40 mA)

ViCE(sat)

2.
3

0
0

Wdc

Base—Emitter Saturation Voltage
{lc =10 A, Ig =40 mA)

VBE(sat)

3

5

Wdc

Base—Emitter On Voltage
{lc =10 A, Vog = 4.0 Vdc)

VBE({on)

3

0

Wdc

SWITCHING CHARACTERISTICS

Resistive Load (See Figure 1)

Delay Time

Voe=30V, g =5.0A,
Ig =20 mA, Duty Cycle = 2.0%,

Rise Time

Storage Time
Fall Time

g1 =Ig2. R & R Varied, Tj = 25°C)

0.15

us

Ir

0.55

us

25

ns

Lij

25

s

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.

Rp & R VARIED TO OBTAIN DESIRED CURRENT LEVELS
D4, MUST BE FAST RECOVERY TYPE, eq:

1N3825 USED ABCVE Ig = 100 mA

MSD6100 USED BELOW Ig = 100 mA

V3

Ver
-3V

approx
+2V

0 — — |

Vi
SiDpoX.
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Bus for t and t, D1 is disconnected

and V5 =10

K

0o
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D

3
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LE=1.0%

For MPM test circuit reverse dicde and voltage polarities.

Figure 1. Switching Times Test Circuit
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Figure 2. Switching Times
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TIP140 TIP141 TIP142 TIP145 TIP146 TIP147
TYPICAL CHARACTERISTICS

NPN PNP
TIP140, TIP141, TIP142 TIP145, TIP148, TIP147
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Figure 3. DC Current Gain versus Collector Current
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Figure 4. Collector-Emitter Saturation Voltage
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Figure 5. Base-Emitter Voltage
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TIP140 TIP141 TIP142 TIP145 TIP146 TIP147

ACTIVE-REGION SAFE OPERATING AREA

There are two limitations on the power handling ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicate I — Vg limits of
the transistor that must be observed for reliable operation;
i.e., the transistor must not be subjected to greater dissipa-
tion than the curves indicate.

The data of Figure 6 is based on Tjpk) = 150°C; Tc is
variable depending on conditions. At high case temper-
atures, themmal limitations will reduce the power that can be
handled to values less than the limitations imposed by
second breakdown.
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Figure &. Active—Region Safe Operating Area Figure 7. Unclamped Inductive Load
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NOTE 1: Input pulse width is increased unfil Iopg = 1.42 A
NOTE 2: For NPN test circuilt reverse polarities.

VOLTAGE AND CURRENT WAVEFORMS

Figure 8. Inductive Load
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Figure 9. Magnitude of Common Emitter
Small-Signal Short—Circuit Forward
Current Transfer Ratio
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Figure 10. Free—Air Temperature
Power Derating

www. wxyrkj. com

4/4



	Sheet1

