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R TiP660, TIP661, TIP662
N-P-N DARLINGTON-CONNECTED
- _ SILICON POWER TRANSISTORS

REVISED OCTOBER 1984

L N
80 W at 100° C Case Temperature T-33-29

10 A Rated Continuous Coliector Current
MAX VCE(sat)of 2.8 Vat 6.6 A
High-Voltage, High Forward and Reverse Energy

Designed For Automotive Ignition Applications

Characterized For Operation In Ignition and Switching Regulator
Applications

device schematic .

TO-3 PACKAGE

THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE CASE

absolute maximum ratings at 256° C case temperature {unless otherwise noted)

. TIP660 TIP661 TIP662
Collector-base voltage 320v 350V 380V
Collector-emitter voltage (g = 0) 320V 350V 380V
Emitter-base voltage - 5V
Continuous collector current oV
Peak collector current {see Note 1) 16A
Commutating diode current {see Note 2) 10A
Continuous base current 1A
Continuous device dissipation at (or below) 100° C case temperature {see Note 3) sow 8

i Continuous device dissipation at (or below) 25° C free-air temperature {see Note 4} 5.5W Q
Safe operating area at (or below) 100° C case temperature See Figure 9 ';
Operating collector junction and storage temperature range ~65°C to 200°C 4]
Lead temperature 3,2 mm (0.1256 inch) from case for 10 seconds 300°C Q

NOTES: 1. This value applies for ty, € 10 ms, duty cycle < 10 %. ﬂ_-
2. This applies to the total collector terminal current when the collector is at negative potential with respect to the emitter. l—
3. Derate linearly to 200° C case temperature at the rate of 0.8 W/C or refer to Dissipation Derating Curve, Figure 10.

4. Derate linearly to 200° C free-air temperature at the rate of 31.4 mW/C or refer to Dissipation Derating Curve, Figure 11.
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TIP660, TIP661, TIP662 - T-33-29 |
N-P-N DARLINGTON-CONNECTED . '

SILICON POWER TRANSISTORS

electrical characteristics at 25°C case temperature

. TIP660 TIPG61 TIP662
ARAMETER
P TEST CONDITIONS MIN TYP MAX [MIN TYP MAX |MIN TYP MAX UNIT
VCE = 320V, B=0 3 .
Iceo VCE = 350V, ~ Ig=0 1 T ma '
VcE = 380V, Ig=0 1
1EBO Veg = 6V, ic=0 100 100 100| mA
VCE = 2.2V, ic = 44, -
by
FE Sea Notes 5and 6 - 200 200 200
Ig=0.1A, Ic = 6.5A, - .
Ve See Notes 5and 6 2.2 2.2 2.2 v
Ig = 0. y = 6. )
B=0.1A Ic = 6.5A o o -
v See Notes 5and 6 v
CE(sat) B = 1A, ic = 104, 2o s ”
See Notes 5and 6 g . . )
I = 10A, g - ‘
Vi . . . i
F See Notes 5and 6 3.5 3.5 35f V X

NOTES: 5. These parameters must be measured using pulse techniques, ty, = 300 pus, duty cycle € 2 %.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2mm {0.126 inch) from the device body.

thermal characteristics ,
PARAMETER i MIN TYP MAX] UNIT l

Reuc 1.25
Rgua 31.8) CW
ReCHS See Note 7 0.4 |

NOTE 7: This parameter is measured using a 0,08 mm mica insulator with Dow-Corning 11 compound or both sides of the insulator, a 6-32
mounting screw with bushing, and a mounting torque of 0.9 Newton meter.

resistive-load switching characteristics at 25°C case temperature -

PARAMETER TEST CONDITIONS? MIN TYP MAX | UNIT
id 0.04
1 Ig = 6.5A, Igy = 100mA, Igg = —100mA, 165 s i
= VBE(ff) = ~BV, RL =52, See Figure 1 7.2 k
- tf - 2.6 §
% 1 Voltage and current values shown are nominal; exact valuas vary slightly with transistor parameters. !
E functional tests at 25°C free-air temperature )
s- TEST CONDITIONS LEVEL
8 Power (Vg * Ic) Vcg = 40V, g = 2A, ttest = 18 80W t
7] R Pulse E g2 lcm = 6A, L=100mH, f= 10Hz, 1amJ
everseTulseEneray \ > ) trest = 0.5, SeeFigure 2 . ’ \
B g2 Icm = 7A, L =5mH, Velamp = VCEQ max rating,
—_ 122.5mJ .
Forward Pulse Energy ( 2) f = 60Hz, ttest = 0.5s, SeeFigure3 1
- i
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SILICON POWER TRANSISTORS

IV

PARAMETER MEASUREMENT INFORMATION T-33-29
INPUT
/7‘7_@ MONITOR
oUTPUT
1 ) MONITOR

Rgg1=136 Q

INS14  1N914  1IN914

Vgg1 ~31V

ADJUST FOR T"
Von =29 VAT
; ) . INPUT MONITOR A
. TEST CIRCUIT
Von=29V
INPUT
- MONITOR
. : - ,
’ — Pt f
. % : N
i s OUTPUT ] f
v MONITOR §,
80% 80%
(7]
; VOLTAGE '"WAVEFORMS 8
i NOTES: A. Vgenis a — 30-V pulse into a 50 Q termination. ';
B. The Vgen waveform s supplied by a generator with the following characteristics: t, € 15ns, t< 15ns, Zout = 509, [:}]
tw = 20us, duty cycle < 2%. 0o
C. Waveforms are monitored on an oscilloscope with the following characteristics: ty € 16ns, Rjp 2 10MQ, Cjn € 11.5pF.
D. Resistors must be noninductive types. - &
E. The d-c power supplies may require additional bypassing in order to minimize ringing. b=
]
FIGURE 1. RESISTIVE-LOAD SWITCHING
]
E
1
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% TIP660, TIP661, TIP662 : T-33-29
! N-P-N DARLINGTON-CONNECTED -
SILICON POWER TRANSISTORS
N FUNCTIONAL TEST INFORMATION
f Vee MONITOR
L
2NB127 Rast
500
INPUT
P4 Vee = *
s0% :E Reez g F_  icmoniTor
1+ VBB2 —:::_ R_=0.10
Vet = +
; 7
P . TEST CIRCUIT
>y e TS
i t, (See Note A)
INPUT
VOLTAGE
IeM = == = {
COLLECTOR
i CURRENT
- 0
3
l g V(BRICEX
<
l o COLLECTOR
e VOLTAGE
H @ Vee
: Veeisat) = =
VOLTAGE AND CURRENT WAVEFORMS
NOTEA: Input pulse duration is increased until the peak collector_current reaches the specified value of Icp,
1 . .
g ’ FIGURE 2. REVERSE PULSE ENERGY TEST
. 1284
1/
- §-244 EXAS b
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

BT e - et e v e e e



TEXAS INSTR {OPTO} L DE][EHEL?EE 00369

&k 7 l‘

8961726 TEXAS INSTR (OPTO) 62C 36986 D

Cra e TIP660, TIP661, TIP662

N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

FUNCTIONAL TEST INFORMATION T-33-29
24V
12v VeLamp = max rated VCEO STANCOR C-2689
atlz =30 mA {or equivalent)
I S— 5mH

—@VCE

L. 0.33 uF
[~ ac0 v

A Y|

INPUT

2N2219

CURRENT CLAMP
ADJUST
26 kn

y
Sat clamp for IcM = 7 mA /ﬁ

TEST CIRCUIT

2N2219

ot —————16.6 ms
fe-—=11.6 MS——Pof

INPUT VOLTAGE o

-~01A
BASE CURRENT | I
g 0
7A
COLLECTOR CURRENT
13} e
. 0

COLLECTOR VOLTAGE
Vce 0

— VCLAMP

WAVEFORMS COLLECTOR VOLTAGE AND COLLECTOR
CURRENT WAVEFORM DETAIL

NOTES: A. Base and collector currents are measured using current probes such as Tektronix types P6019, P6020, P6021, P6042 or the
equivalent.
8. Waveforms are monitored on an oscilloscope with the following characteristics: 1y < 20 ns, Rjn 2 10MQ, Cjp € 11.5pF.

0
Q
2
>
[
o
o
-

FIGURE 3. FORWARD PULSE ENERGY TEST
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z TIP66O, TIPG61, TIPG62 - T1-33-29

N-P-N DARLINGTON-CONNECTED v
SILICON POWER TRANSISTORS R
: UL TYPICAL CHARACTERISTICS
_‘ N STATIC FORWARD CURRENT TRANSFER RATIO BASE-EMITTER VOLTAGE
' vs vs
COLLECTOR CURRENT ’ COLLECTOR CURRENT
- 10k ey —rrr T 4 -
.g Tc=125°C Veg=22V -
E 4k ‘\{/ St:el INotes!': and 6 . ™
S T T |
b : B Cpopm | ] — See Notes 5 and 6
£ AT \@'—_” Te =28 5
ok A 3
- \
3 X >
= 8 -
3 4001 30° E ) BEs
; S ST ‘\ \ “E" _—TC="3OOC /'/ ////
5 4
E \ \\ § _—_—J’./// ’//
S 100 @ -
o
P X w p—" A
g a0 £ ] T =25°C
1 /
w Tc=125°C
' _‘:L 10 \ 1 | |
’ 0.4 1 4 10 40 S a4 10
1 — Collector Current — A Ig — Collector Current — A
FIGURE 4 - FIGURE 5
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs Vs
i COLLECTOR CURRENT > COLLECTOR CURRENT
4 T 1 10~ | T
< . Ic .
_:% =10 E [ig=%
° L
>| I~ See Notes 5 and 6 z | See Notes 6 and 6 A
2
H g’ A1/,
= S _ o y
- IV SNV
T | Teso¥ =55 5 /1A
i " o \ y Y
O £ — 1 E
C<D g // / W‘._ To=- 30°C //
5]
o @ /ﬂ/ //(\ - 2 o1 —
® | L I —— .
/2] w n= ©, (%] = i
8 / Tc=125°C A ==— \ }
- Tc =25°C § Te=25°C
1 L Woa 1|
1 4 10 > 1 4 10
“ Ig — Collector Current — A ic — Collector Current — A
FIGURE 6 FIGURE 7
NOTES: 5. These parametars must be measured using pulse techniques, ty, = 300 ps, duty cycle < 2%. :
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
3,2 mm {0.125 inch) from the device body.
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' TIP660, TIP661, TIPG62
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
TYPICAL CHARACTERISTICS T-33- 59 _\
COLLECTOR-EMITTER SATURATION VOLTAGE
. Vs
t > COLLECTOR CURRENT
|
i o 4 T T
— B
>
_§ See Notes 5 and (i)
g Tg=-30°C /éé‘ ’
u§ ] - Te =i25 [ L)/%
L ===
3 LY
1 Al
.g  [—Tc=126°C :
W04
£ 1 4 10
Ig — Collector Current — A
FIGURES .
NOTES: 5. Thesep must be ed 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
3,2 mm (0.125 inch) from the device body.

MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA

100 e—prrr———rrr———rrrm

, <« 40fTc<100°C 100 s, 6% H
. | /

b =4 e e e B e ] e = e B o el

§ 10k N @
i H = 5 = g ]
| o Pa a i Q
H = 4 A) 1 T
i . % 5 3 P >
! 3 p / A N{ [
i 3 1 ED.C. Operation & : ()
| — B I A R R 1 y A =T “ -
i E 04—+, =5ms,d=5%T4 T m‘ o

E 114 A =

' % 1 ms, 5% [

g 01 = r'ns;' . 2

Iy TIP660 ]

£004 Tiraet B
. TIPG62 -

0.01 b

: _ 1 4 10 40 100 400 1k
E - VcE — Collector-Emitter Voitage — V
] FIGURE 9 - . !
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TIP660, TIP661, TIP662
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
ool o THERMAL INFORMATION
- CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
=
g|100 1 6
§ £
Sa0 % s N
o _5 \
g ¢ 84
2 60 & \
g \ g3
g \ g N
£ 2 IN £ .
1 g N\
8 N : ‘2 2 < l
E ) 3
£ 20 \\ E,q AN f
X % N i
L] \ E"
j‘ 'o
% 100 120 140 160 180 200 £ 6o 100 150 200
Tc—Case Temperature—°C TA — Free-Air Temperature — “C
FIGURE 10 FIGURE 11
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