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I ) TIP663, TIPG64, TIPE65
* N-P-N DARLINGTON-CONNECTED
. _ " SILICON POWER TRANSISTORS
REVISED OCTOBER 1984 -
i 150 W at 100°C Case Temperature . T-33-29

20 A Continuous Collector Current

Min hfg...260atb5V, 10 A

Forward-Bias SOA...30V,5 A -
Reverse-Bias SOA...300Vt0o 400V, 10 A

High-Voltage, High Forward and Clamped Reverse Energy

Designed for Ignition Systems, Motor Controls, and Solenoid
Driver Applications

- i)
device schematic
TO-3 PACKAGE

THE COLLECTOR 1S IN ELECTRICAL
CONTACT WITH THE CASE

AR Sy

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

TIP663 TIP664 TIP665
Collector-base voltage 400V 450V 500V
Collector-emitter voitage (Iig = 0) 300V 350V 400V
Emitter-base voltage 8V
Continuous collector current 20A
Peak collector current {see Note 1) . 30A n
Continuous base current 5A [+}]
Safe operating area at {or below} 26°C case temperature See Figures 9and 10 ,9
Continuous device dissipation at {or below) 100°C case temperature (see Note 2) 150W >
Continuous device dissipation at {or below) 25°C free-air temperature (see Note 3} B.5W 8
Operating collector junction and storage temperature range —65°C to 200°C
Lead temperature 3,2 mm (0,125 inch) from case for 10 seconds 300°C &

'—

NOTES: 1. This value applies for ty, < 5ms, duty cycle < 10%, R
2. Derate finearly to 200°C case temperature at the rate of 1.5 W/°C or refer to Dissipation Derating Curve, Figure 9.
3. Derate linearly to 200°C free-air temperature at the rate of 31.4 mW/°C or refer to Dissipation Derating Curve, Figure 10.
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8961726 TEXAS INSTR (OPTO) 62C 36991
: TIP663, TIP664, TIP665 -
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
. electrical characteristics at 25°C case temperature
e : : TIP663 TIP664 TIP66S
NI
PARAMETER TEST CONDITIONS MIN TYP MAX|[MIN TYP MAX |MIN TYP MAX uNIT
V(BRICEO Ic = 1mA, le=0, 400 450 500 v
See Note 4 ~
ic = 10mA, B=0,
V(BRICEO C 300 350 400 v
BRIC See Note 4
VCEX(sus) ic = 20A, See Figure 1 300 350 400 v
VcE = 250V, Ig=0 250
iceo Ve = 300V, =0 260 KA
Vce = 350V, Ig=0 250
Vce = 350V, Vge =0 250
Ices VCE = 400V, Ve =10 250 A
VCE = 450V, VBe =0 250
IEBO Veg = 8V, ic=0 50 50 50| mA
Vg =5V, Ic = 5A, 0000 0000 0000
See Notes 4 and § . 500 ! 500 1 500 !
Veg =5V, Ic = 10A,
hrE SeeNotes4and 6 250 250 250
Ve =5V, Ic = 20A,
25 5 25
See Notes 4and 5 2
s = 1A, lc =104, 2.1 . 2.1 2.1
v, See Notes 4 and v
BE(sat} 8= 1A, ic = 204, 25 25 25
See Notes 4 and 5 ) i )
Ig = 400mA, ic = 10A, 1.3 1.3 1.3
v, See Notes 4 and & v
CE(sat) B = 1A, ic = 204, 3 s s
SeeNotes4and 5
VE IF = 20A, See Notes 4and 5 3.5 3.5 3.5 v
Ve =5V, Ic=1A,
hyg f= 1KHz 1000 1000 1000
Vee =56V, Ic=1A,
Ihel f=6MHz 2 2 2
Ve = 10V, =0,
Cobo f= 1MHz 250 250 250 pF
_-_l NOTES: 4. These paramsters must be measured using pulse techniques, ty, = 300 us, duty cycle € 2%.
ha v ] 5. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts located within
o 3,2mm {0.125 inch) from the device body.
® thermal characteristics .
<. PARAMETER MIN_ TYP MAX| UNIT
I3} ReJc 0.67-
8 ReJA 31.8| CW
RgcHs See Note 6 0.4
NOTE 6: This parameter is measured using 0,08 mm {0.003 inch) mica insulator with Dow-Corning 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 characteristic at 25°C case temperature
PARAMETER TEST CONDITIONST MIN TYP MAX| UNIT
[ 0.05
tr ic = 10A, Ig1 = 400mA, g2 = —440mA, 0.22 s
te VBE(otf) = —7.1V, R = 25, See Figure 2 X3 H
tf 1.3
T Voitage and current values shown are nominal; exact values vary slightly with transistor parameters.
i
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: . ’ TIP663, TIP664, TIP665
N-P-N DARLINGTON-CONNECTED
) SILICON POWER TRANSISTORS
i functional tests at 25°C case temperature : T-33-29
: TEST CONDITIONS - LEVEL
Power (VCE ®ic) Vce = 30V, Ig = 6A, tigst = 15 150W
Ic2L Icm = 25A, = 100puH, f = 10Hz,
Reverse Pulse Energy (-—-2— trest = 0.55, See Figure 3 ) 31.2mJ
Ic2L Icym = 8A, L =10mH, Velamp = 320V,
Forward Pulse Ensrgy (T) f=75Hz, trest = 0.55, SeeFigure 4 320mJ
PARAMETER MEASUREMENT INFORMATION
e CURRENT
INPUT . MONITOR
MONITOR == ——— ==-====1 | | _(VERTICAL) °
Rgg1 =80 VN1 voLtace
_ : MONITOR
1N914 1No14 i TUT (HDRIZONTAL) §
! 2N6127 : ¢ QL =200 pH
Rpg2=6 3
56 O & BB2TRE S LTV &
RCA 40960
i 0.001 pF ? or equivalent
i Vv, = !
'gen + i
. = V| = ~ 4]
z Veez=4V 404F -,i.gVCLAMP =Vec=20V !
Vggi =14V -
. ADJUST FOR o l
' Von =12 VAT v ) ¢ .
INPUT MONITOR
TEST CIRCUIT
| lem
: COORDINATE
| POINT “X"
Ig20A {See Note G)
+ ' =
: k—{‘;’,, sz tg) MIN VCEX(sus)

- . . o - Vee

) INPUT WAVEFORM AND X-Y DISPLAY

0.
14
2
>
[
(a]
o
-

NOTES: A. Vgepisa —20-V pulse into a 50 Q termination.
B. The Vgen waveformis supplied by a generator with the following characteristics: tr < 15ns, t¢ € 16ns, Zgyt = 509Q,

tw = 120 ps, duty cycle € 2 %.
. Waveforms are monitored on an x-y oscilloscope with the following characteristics: t; € 15 ns, Rjp > 10 MQ, Cin € 11.6pF.
. Resistors must be noninductive types. N
. The d-c power supplies may require additional bypassing in order to minimize ringing.
. Heavy lines denote copper bus 72,7 mm by 3,2 mm (0.5 inch by 0.125 inch) fabricated to have minimum inductance.
. Adjust input pulse duration until collector current is 20 A at paint “‘X*’. icp must not exceed 30A.

TmooO

[2]

FIGURE 1. .C‘OLLECTOR-EMITTER SUSTAINING VOLTAGE TEST

283 - .
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[ 8961726 TEXAS INSTR (OPTO) 62C 36993 D
i

. - T-33-29
1 TIP663, TIP664, TIP665 )
: N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

3
i e e S PARAMETER MEASUREMENT INFORMATION
i . v F » - .
i o) NPUT
J MONITOR
. : OUTPUT
| . MONITOR
i L o e - - - - ]
5 & - o
inot4 Rgpq =11 n: \ <‘ o)
|
86 N [} 1
2n6127 1 TUT &1
1N914 1NG14  INO14 ! y ,
'
i Lt ——aw—e |
270 pF -4 -
00 Repz=20 0 RL=250
1LI) Voen 1 - ri
i = Vgp2=71V i
+ +
— Vec=250V
Vg1~ 13V + - ce
ADJUST FOR
Von=11 VAT = & . o
INPUT MONITOR »~
TEST CIRCUIT
Von=11V
INPUT
MONITOR
. ]
-71V
ouTPUT
MONITOR
P
i % . VOLTAGE WAVEFORMS
|
b o NOTES: A. Vgepisa —30-V pulse into a 50 Q termination.
i @ B. The Vgen waveform is supplied by a generator with the following characteristics: ty<16ns,4< 16ns, Zoy = 509,
: < tw = 20 s, duty eycle € 2%.
i a- C. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 15 ns, Rjp > 10MQ, Ci € 11.5pF.
. ® D. Resistors must be noninductive types.
0 E. Thed-c power supplies may require additional bypassing in order to minimize ringing.
FIGURE 2. RESISTIVE-LOAD SWITCHING
:
I
i Q‘ 1289
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8961726 TEXAS INSTR (OPTO) ] 62C 36994 D
P - s« ] - .
I ) TIP663, TIP664, TIP665
N-P-N DARLINGTON-CONNECTED
§ SILICON POWER TRANSISTORS
J .
! FUNCTIONAL TEST INFORMATION T-33-29
: Vce MONITOR
L
ReB1
2N6127
60 0 -
INPUT
d+
< Vee=10V= )
00 1- ic MONITOR
] [
Vppz = _ < %
l+ BE2 RL=018 :;
VeB1 T )
. . P4
TEST CIRCUIT
— ] et~ t,, (Sea Note A)
meut © 7]
VOLTAGE
5V =
] ]
(2SN B [ . PYS——
| 1
|
1 ! |
] . R IeM — e =] |
’ COLLECTOR
CURRENT !
0
| o
' 8
VIBRICEX w—wbl e R
| >
COLLECTOR : 3
VOLTAGE | |
Vee ! %
VcE(sat) :.1—- .
VOLTAGE AND CURRENT WAVEFORMS
NOTES: A. Inputpulse duration is increased until the peak collector current reaches the specified value of Icpm.
B. Circuit shown is for testing n-p-n transistors. For p-n-p transistors, all voltage supplies and waveforms are reversed and the
' driver trensistor is type 2N6128, N
FIGURE 3. REVERSE PULSE ENERGY TEST
1283 "
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TIP663, TIP664, TIP665

N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS

8961726 TEXAS INSTR (OPTO)

62C 36995 D ,

T-33-29

. ) INPUT

FUNCTIONAL TEST INFORMATION

1BV
L=10mH *

2N2222

>
>
CURRENT
CLAMP
ADJUST/‘,
600 Q

VeLAMP =320V AT
iz=30mA

STANCOR
C 2688
{or equivalent)

Vg MONITOR

500

Sst clamp for Icp =8 A

. 13.3ms
3 ms ~pm -t

INPUT VOLTAGE

BASE CURRENT -
-]

COLLECTOR CURRENT
Ic

seaineq diL %

COLLECTOR VOLTAGE
Vee

- VeLamp
0 ﬂ_—w—ﬂ-

WAVEFORMS

equivalent.

NOTES: A. Base and collector currents are measured usin,

TEST CIRCUIT

Y-+

g current probes such as Tektronix types P601 9, P6020, P6021, P6042 or the

B. Waveforms are monitored on an oscilloscope with the following characteristics: t; < 20ns, Rjn > 10MQ, Cj, € 11,6 pF.

Vee

— VeLamp

o

= 270 ps
~400ns—hl

COLLECTOR VOLTAGE AND COLLECTOR
CURRENT WAVEFORM DETAIL

FIGURE 4. FORWARD PULSE ENERGY TEST
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8961726 TEXAS INSTR (OPTO) - 62C 36996
R L S SR . . . - -
4 o . TIP663, TIP664, TIP665
¥ .
, N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
TYPICAL CHARACTERISTICS 4 T-33~ 29
! TIP665
i COLLECTOR CUTOFF CURRENT STATIC FORWARD CURRENT TRANSFER RATIO
. vs vs
CASE TEMPERATURE COLLECTOR CURRENT
100 ‘g 10k e =5V
i 40 & 4k See Notes 4 and &
) 3 > an
g ® G AN
10 L g °G S
. =S 3 .?‘q’i 7 £ P AP —:Sﬂ.
. § 4 AL&QQ b i e e 1 kz_«o’ 1 SEES
=4 Ed 4 @ T ) %
3 % () £ # °0
o WL 5 400 KRG o A\
] 5]
B IR HEE O S S T e
3 — #'gﬁ g <
! S 04 = : \
| 5 i
! g / I .g 100 ==
! 2 01 2, £ X
' = O B \
1 ] > & a0 \
: 0.04 v | \
w
w
0.01. < 10
~50 —-25 0 25 50 75 100 125 04 1 4 10 40
Tg — Case Temperature — °C Ic — Collector Current — A
FIGURE 5 FIGURE 6
BASE-EMITTER VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
vs vs
COLLECTOR CURRENT . . COLLECTOR CURRENT
10 rrrr—— E"’-?""' .
ez § tk_x
B $ [k
>I See Notes 4 and 5 > See Notes 4 and 5 1
. § 4 4 /
s / @
- o Tc = 25°C / 8
£ » 20°C g / i i l -;
£ Tc=— Be==s g
B B A % / Te=-30°C / a
2 - 265°C Lt -
& Tg=2 / / o
i - M = 1 i —
i | “<c® A2 ] -
3 ¢ O
> ] == ;
o Tc=125C~
i 04 o4 NI
04 1 4 10 40 0.4 1 4 10 40
I¢ — Collector Current — A {c—Collector Current—A
FIGURE 7 . FIGURE 8
i
NOTES: 4. These parameters must be measured using pulse techniques, ty, = 300us, duty cycle € 2%.
5. 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.
t
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' ' 71-33-29
TIP663, TIP664, TIP665
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTORS
e e . MAXIMUM SAFE OPERATING AREA
FORWARD-BIAS SAFE OPERATING AREA REVERSE-BIAS SAFE OPERATING AREA
100 o ' 24
° ] Nonrepetitive ﬁ
< 40 Tc <25 CiH = Pulse Oparatic = <
I L‘J‘l JIH m | 20
g 10]p. C. (;Lp]erauorérg e E TIPE63
=T sy g e _
1 FhuesATNOOH 5. Pl |
- = i N
3 BEE = 2 8 TIPges) TN\ :
E 04 AN £ N
- N X N
3 o=t L L TINE0 g ™ ;
. = P65 = ,| 1<% i
i‘)0.0Q i _:, 4 S?e Note 7 l
0.01 0 B
1 . 4 10 40 100 400 1k . 0 100 200 300 400 500
Vg — Collector - Emitter Voltage — V V¢E — Collector - Emitter Voitage — V
FIGURE 9 FIGURE 10

NOTE 7: This combination of maximum voitage and current may be achieved only when switching from saturation to cutoff with a clsmped
inductive load as in Figure 1. '

THERMAL INFORMATION

CASE TEMPERATURE FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE = DISSIPAT!ON DERATING CURVE
;|175 16
g 150 S5
2 - 2 N RgJA <31.8°C/W
= B e \ ’
v ¢ \\ Rouc < 0.67° CW H
O oS100 & \
(5] 5 S3
< e g l
a £ £ !
8 3 82 AN
7] - 50 \ £ \ ,
E N - B4 AN 5
% 26 X N
-} o
= =
! o I o .
£ 100 125 160 175 200 & 60 100 150 200
Tc — Case Temperature — °C TA — Free-Air Temperature — °C
FIGURE 11 FIGURE 12
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