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TIP160, TIP161, TIP162
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

REVISED OCTOBER 1984

50 W at 100°C Case Temperature

MAX VCE(sat) of 2.8 Vat 6.6 A

device schematic

10 A Rated Continuous Collector Current

High-Voltage, High-Forward and Reverse Energy
Designed for Automotive Ignition Applications

T-33-29

TO 218AA PACKAGE
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CONTACT WiTH THE MOUNTING TAB
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TIP160 TIP161 TIP162
Collector-base voltage 320V 350V 380V
Collector-emitter voltage (g = 0) 320V 350V 380V
Emitter-base voltage 5V
Continuous collactor current - 10A
Peak collector current {see Note 1} 15A
Commutating diode current {see Note 2) 10A
Continuous base current 1A
Continuous device dissipation at {or below) 100°C case temperature {see Note 3) 50w
Continuous device dissipation at {or below} 26°C free-air temperature (see Note 4) 3w »
Safe operating areas at {or below) 100°C case temperature SeeFigure 9 [:}]
Operating collector junction and storage temperature range - 65°C to 150°C ,9
Lead temperature 3,2 mm {0.125 inch) fram case for 10 seconds 260°C g
NOTES: 1. This value applies for ty, & 10 ms, duty cycle < 10 %. Q
2. This applies to the total collector-terminal current when the callector is st negstive potential with respect to the emitter, o
3. Deratelinearly to 160°C case at the rate of 1 W/°C or refer to Dissipation Derating Curve, Figure 10. —
4. Deratelinearly to 150°C free-air temparature at the rate of 24 mW/°C or refer to Dissipation Derating Curve, Figure 11. |—
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TiP160, TIP161, TIP162
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
electrical characteristics at 26°C case temperature
PARAMETER TEST GONDITIONS TIP160 TIF161 TiP162 UNIT
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
i Vcg = 320V, =0 1
Iceo Vce = 350V, Ig=0 1 mA
Vce = 380V, Ig=0 1
1EBO VBE=6V, Ic=0 100 160 100 | mA
Vce= 2.2V, ic = 4A,
by 200 200
FE See Notes 5 and 6 . 200
Ig = 0.1A, Ic = 6.5A
VBE See Notes 5and 6 2.2 2.2 22 v
ig=0.14, Ic = 6.
8 C=68A, 2.8 2.8 2.8
Vv, See Notes 5 and 6 . v
CE(sat) ig=1A Ic = 10A, 29 29 2.9
See Notes 5 and 6 ' ) . :
IF = 10A, .
VE See Notes 5and 6 3 3.5 3.8 v !
NOTES 5. These parameters must be measured using pulse techniques, t, = 300 us, duty cycle € 2 %.
- 6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located .
within 3,2 mm {0.125 inch) from the device body. '
thermal characteristics
PARAMETER MIN TYP MAX | UNIT
RoJc 1| °CW
RoJA 41.7| W
RecHS See Note 7 0.6 °CW I
Coc 1.4 JI°C
NOTE 7: This parameter is measured using a 0.003 inch mica insulator Dow Corning 11 compound on both sides of the insutator,
8-32 mounting screw with bushing, and a mounting torque of 8 inch-pounds.
resistive-load switching characteristics at 25°C case temperature
PARAMETER TEST CONDITIONST MIN TYP MAX | UNIT
1d4 0.04 us
(= Ic = 6.5A, Ig1 = 100mA, lgo = —100mA, 1.5 us .
-] g VBE(offj = —5V, BRL =582, See Figure 1 2.2 HS .
— 1 2.6 s '
o f
U t Voltage and current values shown are nominal; exact values vary slightly with transistor parameters.
2 functional tests at 25°C free-air temperature
o TEST CONDITIONS TEVEL |
g Power (VCg * IC) VeE = 40V, ic = 24, tost = 0,168 SOW !
ic2L Icm = 6A, L = 100pH, f= 10Hz, .
—_— 1.8mJ :
Reverse Pulse Energy 5 trest = 0.55, See Note 8 {
. ic2L Icm = 7A, L =5mH, Velamp = VCEQ max rating,
Ise Ei —_— 122,56 md
Forward Pulse Eneigy  — f = 60Hz, tiest = 0.55, SeeFigure 3
NOTE 8: The test circuit is the unclamped inductive load circult shownin Figure 2,L = 1004H, Rgg1 = 202, Rgp2 = 1002,
VgBi = 20V, Vggz = OV, AL = 0.1Q,V¢cc = 20V, 1em = BA.
|
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SN 4 : " TIP160, TIP161, TIP162
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

PARAMETER MEASUREMENT INFORMATION 7 123329
INPUT
MONITOR
OUTPUT
. MONITOR
i« e memmm——mmmem—e e
1N914 RBR1 =1ssn: N
B8 2 ]
—4——i4— i
1NG14 1N914  IN914 |
31 H
L B [ E et A ) v summmm—" A4 &
270 pF
i 300 RL=560
Vgen

NOTES: A.
B.

moo

. Waveforms are monitored on an oscilloscope with the following characteristics: t, € 16 ns, Rip # 10 MQ, Cin € 1.5 pF.
. Resistors must be noninductive types.
. The d-c power supplies may require additional bypassing in order to minimize ringing.

Von =29V AT -

. Vemi~nv [ . = Vec=33V
ADJUSTFOR =2

INPUT MONITOR ,;7 e
TEST CIRCUIT
Von =29V
INPUT !
MONITOR H_ —_—
t
'
t (1%
| I
—p Yy i —»-: e
- 0% : 0%
OUTPUT | 1
MONITOR h
90% 90%
VOLTAGE WAVEFORMS

Vgenisa — 30-V pulse into a 60 Q termination.
The Vgen waveform has the following characteristics: tr < 16ns,t¢< 15ns, Zgyy = 60,
tw = 20ps, duty cycle € 2%. -

0
@
2
>
o
(a]
[
-

FIGURE 1. RESISTIVE-LOAD SWITCHING

{IF
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TIP160, TIP161, TIP162
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

~: o . ’ PARAMETER MEASUREMENT INFORMATION

Vge MONITOR

L
(See Note A}

nNe127
500

INPUT

—  Ig MONITOR

. 1——§ )
>
Vg — - Y
l* B2 RL=0103

P!

TEST CIRCUIT

- re€— tw (See Note A)
{

o

INPUT ] \ !

VOLTAGE . ,
5V =—

Iem -
COLLECTOR
CURRENT 0

V(BRICEX
COLLECTOR
VOLTAGE
Vee
VCE(sat) = —bmeead . b e

saoInaq diL

VOLTAGE AND CURRENT WAVEFORMS

NOTEA: Input pulse duration is increased until the peak callector current reaches the specified value of icp-

FIGURE 2. REVERSE PULSE ENERGY TEST

. i 126
5-200 TEXAS b

INSTRUMENTS

POST OFFICE BOX 225012 e DALLAS, TEXAS 75265




TEXAS INSTR {OPTO} k2 DER89L1L?EL 0p3Lgya g | B

8961726 TEXAS INSTR (OPTO) 62C 36942 D |

bR |}

T e ’ TIP160, TIP161, TIP162
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

I
FUNCTIONAL TEST INFORMATION T-33-29
. ) 2av
12v v, = -
CLAMP = max rated VegQ STANCOR C-2689
atlz =30mA {or equivatent}
I — SmH
Vz=56V ®BEe il —Ppf—e
2N5333 | Js;) Vce
__________ —
1N4001 :
|
I
' N
i - 0334F
INPUT I T as0v
__________ J
2N2219
CURRERNT CLAMP
ADJUST 020
25kQ a
Set clamp for IcM = 7 mA f» -
TEST CIRCUIT
. Laf—————16.6 ms ————pm!
‘ =116 MS——P{
INPUT VOLTAGE 0
| -~0.1A
iB i L
o v
CE . VeLAMP

7A
ie / Hl Ic ‘ - :
o] -9 J
- VoLamp <
oL ~100ys-'=_—_—-n i
Vee - o —-24V “ ~180#5"|

N

o
: L
COLLECTOR VOLTAGE AND COLLECTOR = .
WAVEFORMS CURRENT WAVEFORM DETAIL 8 ;
NOTES: A. Base and collector currents are measured using current probes such as Tektronix types P6019, P6020, P6021, P6042 or the I
equivalent. " & i
B. Waveforms are monitored on an oscilloscope with the following characteristics: tp < 20ns, Rjp > 10M, Cjn € 11.5pF. - l
- . i
FIGURE 3. FORWARD PULSE ENERGY TEST :
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TIP160, TIP161, TIP162 . 1-33-29
N-P-N DARLINGTON-CONNECTED :
SILICON POWER TRANSISTORS
- R TYPICAL CHARACTERISTICS
" STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
vs Vs
E COLLECTOR CURRENT COLLECTOR CURRENT
' 10k —— e r 4 T
2 Te=125°c =g Vce =22V ic
€ 4k L — See Notes 5 and 6] - = = 65 ]
5 =X H— T LE '
‘B - A o |- See Nates 5 and 6 0
€ = Te =256°C — 1 ]
e o g ™1 [ g
ok i Qi - l
. § NN 2 :
5 a0fF _ .o \ £ P
s [les-30c¢ ‘\ E —Tc--30°C =
: |\ 4 \ TR !
. b4 1
S 100 \‘ \ \ 5 Iy |1 XJ
: I | " / - A
-] w
& a0 $ L Te=25°C |
& / Te=125° ,
= i
10 1  — ;
04 1 4 10 40 1 4 10 i
l¢ — Collector Current - A I¢ = Collector Current — A
- FIGURE 4 FIGURE 6
~ BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE !
vs . vs '
COLLECTOR CURRENT > . COLLECTOR CURRENT
. 4 T I 10 I T
. Ic 2 F[C=es
: —==10 -
B g ' 7
> |-See Notes 5 and 6 > | seeNotes5and 6 y ;
2 € 4 f ;
8 o A |
3 Tc=125C !
q g ) % « y / { {
T g | Te--¥c A § \A I/ '
£ —— > E T \ / Y,
O E I g Py 1 £
® r —] /(/ i T =-30°C
g @ ﬂ/ ] \ 1 \
- h )
[4:] ! o) K IR el
7 8 ’A T =125% < — -
Tc=25° % Te=25°C
1 ! g 04 U1t
1 4 10 > 1 ) 10
ic — Collector Current — A Ig ~ Collector Current — A
FIGUREG FIGURE 7
NOTES: 6. These paramaeters mustbe measured using pulse techniques, tw = 300 s, duty cyc'le < 2%.
6. These parameters are measured with voltage-sansing contacts separate from the current-carrying contacts located within
3.2mm {0.125 inch) from the device body.
’ . % 12(
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v T TIP160, TIP161, TIP162
: N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

v

TYPICAL CHARACTERISTICS

. ] COLLECTOR-EMITTER SATURATION VOLTAGE
Y -
COLLECTOR CURRENT

T-33-29

\l
— Te=125%C

04

VCE (sat) — Coltector-Emitter Saturation Voltage — V
=]
o
| n
N
(4]
o
o
\%
\

1 -4 . 10
Ic — Collector Current — A

FIGURE 8

NOTES: 5. These parameters mustbe measured using pulse techniques, ty, = 300 us, duty cycle € 2%.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2mm (0.1256 inch) from the device body.

MAXIMUM SAFE pPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA

§ . 100 e
i - ETe <100°CH =1
444

< 40 100 s, 6% L
E oy foe e --v EEdel m
£ === = = 1]
3 AR == §e]
~ 1 T3 ZTTTIT A (1]
g D.C. Operation _/R. P il 5
o tw=0.15s, [N Je a
i 1 =1% ¥4 szl
o A Y mwrs n_
E 04 5 ms, 5% THAF— HH =
E 1 ms, 5% T =
k! 01 HAND
I TIP160 5y :
o004 TIP161 H——T"{ :j;

. . 001 TIP162 L-[L

i L. 1 4 10 40 100 400 1k

i Vg — Collector-Emitter Voltage — V

FIGURE 9
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7 T1-33-29
TiP160, TIP161, TIP162 _
N-P-N DARLINGTON-CONNECTED :
SILICON POWER TRANSISTORS

Ce e T THERMAL INFORMATION
.. S
CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
= =
T 60 1 4
: ] g ‘
k-] b} RgJA <42°CW —]
§ 50 RgJc <1°CW é 9IA
a E23
§ o :
[ @ N
% Q N\
£ 2 22 -
2 g \\
:. :
§ 8 N
£ €1 —
E 10 E \
% X h,
= s
Lo Lo
0- 2 60 76 100 126 150 €0 2 50 7 100 125 160
[+}
Tc—Case Temperature—'C Tp — Free-Alr Temperature — °C
FIGURE 10 FIGURE 11
) {ip
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