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! 8961726 TEXAS INSTR (OPTO) 62C 36930
| NGNS : TIP150, TIP151, TIP152
| N-P-N DARLINGTON-CONNECTED
; SILICON POWER TRANSISTORS
B REVISED OCTOBER 1984
: ® High Voltage, High Forward and Clamped Reverse Energy ‘/"[_33 -29
| ® 10 A Peak Collector Current :
: ® 80 W at 25°C Case Temperature
; ® Reverse-Bias SOA...300Vt0o400Vat7 A
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device schematic
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THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE MOUNTING TAB

EMITTER
COLLECTOR

absolute maximum ratings at 25°C case temperature (unless otherwise noted)

TIP150 TIP161 TiP162
Collector-base voltage 300V 350V 400V
Collector-emitter voltage (Ig = 0) 300V 350V 400V
Emitter-base voltage 8V
Continuous collector current 7A
Peak collector current {see Note 1) 10A
Continuous base current 1.5A
Safe operating area at {or below) 25°C case temperature SeeFigures8and 9
Continuous device dissipation at {or below} 25°C case temperature {see Note 2} 80w
Continuous device dissipation at {or below) 25°C free-air temperature {see Note 3) 2W »
Operating collector junction and storage temperature range —65°C to 160°C 1]
Lead temperature 3,2 mm (0.125 inch) from case for 10 seconds 260°C .2
NOTES: 1. This value applies for ty < 5 ms, duty cycle € 10%. g
2. Derate linearly to 150°C case temperatura at the rate of 0.64 W/°C or refer to Dissipation Derating Curve, Figure 10. Q
3. Derate linearly to 150°C free-air temperature at the rate of 16 mW/°C or refer to Dissipation Derating Curve, Figure 11. a
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TIP150, TIP151, TIP152
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

o [

T-33-29

electrical characteristics at 25°C case temperature

TIP150 TIP151 TIP162
PARAMETER TEST CONDITIONS UNIT
o MIN TYP MAX|{MIN TYP MAX [MIN TYP MAX
Ic = 1mA g =0, 5
V(BRIC C ¢ E=0 300 350 400 \
(BRICBO See Note 4
V(BRICEO Ic = 10mA, B=0 300 350 400 v
. See Note 4 -
* VCEX(sus) Ic=7A, See Figure 1 300 350 400 Vv
Vce = 300V, iB=0 260
1 Iceo VcE = 350V, ig=0 250 pA
VcE = 400V, IB=0 250 .
[I=1s) Vgg = 8V, Ic=0 15 16 15| mA
VgE = BV, Ic = 2.6A,
SeeNotes 4and § 150 150 150
Vceg =5V, Ic = BA,
h| -
FE See Notes 4and § 50 80 50
Ve =6V, Ic=17A,
SeeNotes 4 and 6§ 15 18 18
ig = 100mA, Ic = .
B mA c=2A 2.2 2.2 2.2|.
Vv See Notes 4 and & v
BE Tg = 250 mA, iC = GA, 2e 23 2o
See Notes 4 and 5 ' i )
Ig = 10mA, ic =1A,
SeeNotes 4 and 5. 15 18 15
ig = 100 mA, Ic = 2A,
VCEisat) 8 c 1.5 1.8 15] v
See Notes 4 and 5
I = 250 mA, ic = 54,
See Notes 4and 5 2 2 2
VE IF=7A, See Notes 4 and 5 3.5 3.6 3.5 \%
Vg =56V, Ic = 0.5A,
hte f= 1KHz 200 200 200
VCE=5V. Ic = 0.5A,
h,
Ingel f= 1MHz 10 10 10
Ve = 10V, lg=0,
Cobo o 1MHz 100 100 100| pF

5. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within

- NOTES: 4. These parameters must be measured using pulse techniques, ty = 300 s, duty cycle £ 2%.
—
o 3,2 mm {0.125 inch} from the device body.
o .
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RS o TIP150, TIP151, TIP152
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

N IV
! thermal characteristics T-33-29
i PARAMETER MIN TYP MAX] UNIT
L
. Rejc - 1.56
X ROJA 525]| °cw
RgCHS See Note 6 0.7
Coc ; 0.9 JIC

NOTE 6: This parameter is measured using 0,08 mm {0.003-inch} mica insulator with Dow-Coming 11 compound on both sides of the
insulator, a 0.138-32 (formerly 6-32} mounting screw with bushing, and a mounting torque of 0.9 newton-meter (8 inch-pounds).

resistive-load switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS? MIN_TVP MAX| UNIT

. tg 20

' ty Ic = BA, IB1 = 250mA, Ig2 = —250mA, 160

; T VBE(off) = ~7.3V, R_ = 508, See Figure 2 3400 ne
i - 1520

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

inductive-load switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONST MIN TYP MAX] UNIT
tsy 3900
t i ) . 700
‘5' Viclamp) = Min VCEX (sus). Icm = 5A, :'200 ns
tv N
ig1 = 25 . = - .
T B1 = 260mA, Ig2 250 mA See Figure 3 560
to . . 2000

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

TIP Devices
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TIP150, TIP151, TIP152
N-P-N DARLINGTON-CONNECTED

7 1-33-29

SILICON POWER TRANSISTORS i

56 Q

Vgen_

1N914

- ) PARAMETER MEASUREMENT INFORMATION

CURRENT
INPUT l—-{ i )
MONITOR e e — - —— — MONITOR
- O

Rpp1=8 2

1N914

VOLTAGE
TUT MONITOR

T
1
i
|
: [ L =200 uH
4

1N914

2N6127

RCA 40960
or equivalent
= Vpp2~5V
VB~ 125V

+ 40 uF §§VCLAMP Svcc=20V
ADJUST FOR T .l- ‘

Von =10.1V AT e ,},
INPUT MONITOR

+
+

TEST CIRCUIT

101V===

INPUT
MONITOR

lem

. COORDINATE
POINT “X"

7A {See Note G)

MIN VCEX(sus)

L S

_,l
.E 0
O .
(5] INPUT WAVEFORM AND X-Y DISPLAY
<
O  NOTES: A. Vggpisa —20-V pulse into a 50 Q termination.
(1] B. The Vgen waveform is supplied by a generator with the following characteristics: t € 16ns, t;< 16ns, Zoyt = 509,
[} tw = 40ps, duty cycle < 2%.

C. Waveforms are monitored on an X-Y oscilloscope with the following characteristics: t; € 15 ns, Rjp > 10 M, Cir, € 11.5 pF.

D. Resistors must be noninductive types. .

E. The d-c power supplies may require additional bypassing in order to minimize ringing.

F. Heavy lines denote copper bus 0.5 inch by 0.125 inch (12,7 mm by 3,2 mm) fabricated to have minimum inductance.

G. Adjustinput pulse duration untit collector current is 7 A at point X", Icp must not exceed 10 A,

FIGURE 1. COLLECTOR-EMITTER SUSTAINING VOLTAGE TEST
2 12!
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- TIP150, TIP151, TIP152
‘ N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

PARAMETER MEASUREMENT INFORMATION ~  T.33..29

INPUT .
MONITOR i :
ouTPUT
P MONITOR

1N914 - o —¢ ?
t
86 0 1
VA 1 TUT A}
IN914 1NDI4  1NO14 :
—————— WSS ]
270 pF
1uF RL=600Q

1)ve mn‘I’

= Vec=260V
Vegi ~ 20V Y - ce
ADJUST FOR : R
Von=27VAT- /= J

INPUT MONITOR "

RY

TEST CIRCUIT

Von=27V === ——
INPUT
MONITOR
V - 3 -,
-73V
ettty
.
OUTPUT
MONITOR

VOLTAGE WAVEFORMS

NOTES: A. Vgepisa ~30-V pulse into a 50 Q termination.
B. The Vgen waveform is supplied by a generator with the following characteristics: < 16ns,t<€ 16ns, Zgye = 50Q,
tw = 20ps, duty cycle € 2%.
- Waveforms are monitored on an oscilloscope with the following characteristics: t; € 15ns, Rjp > 10MQ, Cjn € 11.5pF.
. Resistors must be noninductive types.
. The d-c power supplies may require additional bypassing in order to minimize ringing.
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FIGURE 2. RESISTIVE-LOAD SWITCHING TIMES
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TiP150, TIP151, TIP152 : T-33-29 :
N-P-N DARLINGTON-CONNECTED :
SILICON POWER TRANSISTORS ;
. " " S . .o PARAMETER MEASUREMENT INFORMATION
weur I—@&%ﬁ?ﬁé‘:
ora e ndutatutubut B I

Reg1=1290

VOLTAGE

TUT MONITOR

1N914 1N914

2N6127
Rpp2=250

§L=200nH

RCA 40860
or equivalent
+ +

§§VcLAMP EVee=20V

b

3
- . ‘vggy~miov DN
ADJUST FOR -

Von=7.26VAT - /;7 }
INPUT MONITOR

TEST CIRCUIT . [

. 1

Von 725V a-- .

on 90% / :

INPUT | . :

VOLTAGE QV wfem e s e e = = —mm e i

5V T !

, |

COLLECTOR |

VOLTAGE I

i

Vee
:v—_l—{

COLLECTOR
CURRENT \
= !
T
‘? WAVEFORMS
S, NOTES: A. Vgenise — 30V pulseinto a 502 termination. )
(] B. The Vgen waveform is supplied by a generator with the following characteristics: t; < 15ns, t;< 15ns, Zoyt = 502,
o tw = 25 s, duty cycle < 2%. Pulse duration is adjusted forlgpm = 3A.
“® C. Waveforms are monitored on an oscilloscope with the following characteristics: ty € 16 ns, Rjy = 10 MQ, Cj, € 11.5pF. !
Y in in
D. Resistors must be noninductive types.
E. The d-c power supplies may require additional bypassing in order to minimize ringing.
F. Heavy lines denote copper bus 0.5 inch by 0.125 {12,7 mm by 3,2 mm) fabricated to have minimum inductance.
FIGURE 3. INDUCTIVE-LOAD SWITCHING TIMES
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1 Lo T TIP150, TIP151, TIP152 -
. : N-P-N DARLINGTON-CONNECTED
- SILICON POWER TRANSISTORS
! TYPICAL CHARACTERISTICS - T-33-29
-E COLLECTOR CUTOFF CURRENT STATIC FORWARD CURRENT TRANSFER RATIO
: Vs Vs :
CASE TEMPERATURE COLLECTOR CURRENT
i 1k —— R === :
! =F L=S=ct Yee-sv
i — Ve = 404 oy ee Notes 4 a
i .!‘ 400 __:/cso 400 v § - Tc = 125°%C
- = = g BN
3100 T 1kETe=26"C I
% - £ [ Te=—30°C
5 40 < 3 400 b4 C == N
E ’/ ) L4 \\
S -
b L~ £ »= ~N
2 10 - £ 100 \‘
== 2 ‘
o 4 3 40 3
] i
£ w \
1 < 10
-5 -25 0 25 50 75 100 125 0.4 1 4 10
Tc — Case Temperature — °C Ic — Collector Current — A
FIGURE 4 FIGURE 5
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATU.RATION VOLTAGE
Vs Vs
- COLLECTOR CURRENT > COLLECTOR CURRENT
ArTTTTT L1o_,”,”
H =4 —
. -1 % £ FiC-2
v > i g N IB i f
| |~ SeeNotes4 and 5 41— See Notes 4 and 5 /
-]
5 L] /
2 TTI FOST1IIE My e g7 (11 M
; g L1 Tc = —30°%C ;, g £ 1 g
L Pa d  EEpe—— 2
: 8 // \ Tc = 125% (a)
! @ = - Los + o
; w Tc=25°C 3 Tc=25°C —
1
! s [ =
" 1c=126% k]
1 PudP P '-uu 0.1
04 1 4 10 s 04 1 4 10
Ig — Collector Current — A Ig — Collector Current — A
¥
i FIGURE 6 . FIGURE 7
NOTES: 4. These parameters must be measured using pulse techniques, tw = 300us, duty cycle € 2%. .
f 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.
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TIP150, TIP151, TIP152 . ’ T-33-29
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
X - ‘,' .-t MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA REVERSE-BIAS SAFE OPERATING AREA
100 = 8
= Te <25°C B+
< % T - 100 s <7
l Nonrepetitive Pulse Operation—1H ‘E
g 10 S6
5 S TH g TIP 150 =~
8 4t 3 3 _
s [oCOmmen . :* iy =
B I uéuu/f §4 TIP 162
8 ! tw_ms BEES S T 3 T
£ 04 HHHH — X E
g tw=1ms7 N E E 3
X 01 Y g 2
= == s
R | TIP 150 HH ] Te <25°C i
00 TIP 151 —1ol] o1 €
= TIP 152 =t See Note 7
0.01 s B R ol 1 1
1 4 10 40 100 400 1k 0 100 200 300 400 500
Vg — Collector-Emitter Voltage — V V¢E — Collector-Emitter Voltage — V
FIGURE 8 FIGURE 9
NOTE 7: This combination of maximum voltage and current may be achieved only when switching from saturation to cutoff with a clamped
inductive load as in Figure 1.
|
THERMAL INFORMATION
CASE TEMPERATURE FREE-AIR TEMPERATURE
= DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
p 100 225
[ [
g 8
2 gp g
7 2
_l (=) (=]
— 8
s £, N\ Resc<156°CW g \ RoJA < 62.5° CW
o -] \ als
® H Y g \
S £ AN 2 AN
e g N s N\ !
E 20 N 205
% N % N
s =
£ £ o
0 25 50 75 100 125 150 0 25 50 75 100 125 150 P
Tg — Case Temperature — °C Ta—Free-Air Temperature—"C :
FIGURE 10 FIGURE 11
E
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