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8961726 TEXAS INSTR (OPTO) 62C 37091 D f
IR : TIPL774
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR
OCTOBER 1982 — REVISED OCTOBER 1984
. ® 20 A Continuous Collector Current - ~ T-33-29
® 150 W at 50°C Case Temperature
® Forward-BiasSOA...30V,5A
® Reverse-BiasSOA...450V, 16A
® Forward Pulse Energy . .. 300 mJ
® VCEO..-450VMin
® High-Voltage, High-Forward and Clamped Reverse Energy
® Designed for Ignition Systems, Motor Controls, and Solenoid
Drivc_ar Applications
device schematic

TO-3 PACKAGE

THE COLLECTOR IS IN ELECTRICAL
CONTACT WITH THE CASE

S ———

B E

absolute maximum ratings at 25°C case temperature (unless otherwise noted) g
TIPL774 .9
Collector-base voltage . 550V 3
Collector-emitter voltage {ig = 0) 450V Q

Emitter-base voltage 8V
Continuous collector cutrent 20A 'n'_l
Peak collector current {see Note 1) 30A -
3A '_

: Continuaus base current
% Continuous device dissipation at {or below) 50°C case temperature {see Note 2) 150W

Continuous device dissipation at (or below} 25°C free-air temperature (see Note 3) 5.5W
Operating collector junction and storage temperature range -~ 656°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 t, < 5 ms, duty cycle € 10 %.
2. Derate linearly to 200°C case temperature at the rate of 1 W/°C or refer to Dissipation Derating Curve, Figure 8.
3. Derate linearly to 200°C free-air temperature at the rate of 31.4 mW/°C or refer to Dissipation Derating Curve, Figure 9.
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TIPL774 ' : ‘ 7-33-29
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR :
;
electrical characteristics at 25°C case temperature {unless otherwise noted)
PARAMETER TEST CONDITIONS TIPL774 uNIT
MIN TYP MAX '
VigRicBo Ic = 1mA, g =0, See Note 4 550 v
V(BRICEO Igc = 10mA, ig=0, See Note 4 450 v :
VCER(sus) - Ic=7A, See Figure 1 450 v
IcEo VCe =400V, Iig=0 250 kA
VCE = 400V, 1g = 0, Tc = 1609C [ mA
loss Ve = 450V, Vg =0 260 HA
VCE = 450V, V=0, T = 150°C 1] mA
IEBO VER =1V, lc=0 61 mA
Ic = 5A, VCe = 10V, SeeNotesdandb, Tc = —30°C 200
heg Ic = BA, Vce = 10V, SeeNotes4and 5 300
, Ic = 5A, Vce = 10V, SeeNotes4andb, Tg = 126°C 500
VeE(sat) ic = 5A, Ig = 35mA, - See Notes 4 and 6 2
Ic = 154, ig = 1.6A, See Notes 4 and 5 3
VBE(sat) Ic = BA, ip = 35mA, See Notes 4 and 5 2 v
VE - Ig = 10A, See Notes 4 and 6 3 v
Cobo Ve = 20V, g =0, f= 0.1 MHz 120 pF

NOTES: 4. These parameters must be measured using pulse techniques, ty, = 300 ps, duty cycle < 2 %.

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

3,2mm {0.125 inch) from the device body.

thermal characteristics

PARAMETER MIN TYP MAX| UNIT
Reuc 1
RoJa 32| *cw
RgcHS Ses Note 6 0.4
[ 5.3 J7°C
j NOTE €: This parameter is measured using a 0,08 mm (0.003 inch) mica insulator with D(‘)w-Corning 11 compound on both sides of the
v insulator with 0, 138-32 mounting screws with bushings, and a mounting torque of 8 inch-pounds (0.9 newton-meters).
-~ .
O resistive-load switching characteristics at 25°C case temperature -
2 PARAMETER TEST CONDITIONS MIN TYP MAX ]| UNIT
» 1 5
g o Ic = 5A, 181 = 70mA, 2
'S - - " .
0 i VBE(off) = OV, RL = 100Q, SeeFigure 2 -
functional tests at 25°C free-air temperature
TEST CONDITIONS MIN TYP MAX [ LEVEL
ic2 lcMm=7A, L=12mH, Vgiamp = 400V,
F d Pulse E (._) ‘ ‘ ' 300 md
orwerdFulse Energy 2 f = 75Hz, Tiest = 18, SeeFigure 3
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e : i _ TIPL774
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR

4
PARAMETER MEASUREMENT INFORMATION T-33-29
- 160 o L e .
WA .
i Pt QUTPUT
____________ MONITOR
! T TUT 7
]
woal | !
1 VAA t |
: | L“L_4 :
Vgen : 1
- 50 1 600 uH
: wezz | L i
[ A A, A A SEPR oS |
4 = .
INPUT b4 T 16 uF .
MONITOR goaa
)
N " TEST CIRCUIT
INPUT WAVEFORM X, Y DISPLAY
icm
W
CO-ORDINATE
POINT X
{See Note E}
¢ TAde—mmmmmm e =}
- . MIN 7]
! VCEX(sus) 8
i L——— cmm
4 {See Note E) Vee g
WAVEFORMS o
; . od
. NOTES: A. TheVggn waveformis lied by 8 g with the following ch istics: t, = 16ns, tg = 16ns, Zoyt = 50Q, o
1] . —
tw = 120ps, duty cycle = 2%. '_

. Waveforms are monitored on an X-Y oscilloscope with the following characteristics: t; = 16ns, Rjn = 10 MQ,
Cin = 11.5pF. N

Resi must be nonil ive types.

. The d-c power supplies may require additional by ing in order to minimize ringing. ;

. Adjust input pulse duration until collector current is 12 A at point ‘X', icp must not exceed 30 A.

moo W

) 3

FIGURE 1. COLLECTOR-EMITTER SUSTAINING VOLTAGE
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! 8961726 TEXAS INSTR (OPTO) | 210 !
; TIPLT74 . =33-29
! N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR
e PARAMETER MEASUREMENT INFORMATION
’ ) ' 160 o
o OUTPUT
TUT MONITOR
ettt 7
]
- - ;r::;'on 8 | :
i - - ?—I . : |
. l 1 :
vﬂ'.“ ! |
S il )
:f 0in
1H ]
15 uF
=1sv
o T
) 7 !
- i TEST CIRCUIT
------ 20%
INPUT Ane
MONITOR s _::1
---------------- DEr
B
W= =~ = - e D
'—" OUTPUT
v MONITOR
- _
0% = e P e = -——
g .
g. VOLTAGE WAVEFORMS
8 ' NOTES: A. The Vgen waveformis supplied by a generator with the following characteristics: t; = 16ns, t = 16ns, Zout = 509,

tw = 120ps, dutycycle = 2%.

B. Waveforms are monitored on an X-Y oscilloscope with the following characteristics: t; = 15ns, R, = 10MQ,
Cin = 11.5pF.

C. Resistors must be noninductive types.

D. The d-c powér supplies may require additional bypassing in order to minimize ringing.

FIGURE 2. RESISTIVE-LOAD SWITCHING
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ic

—— VCLAMP

jag——— 270 ps —DI

400 us o=

0 fme——— 25V

WAVEFORMS

NOTES: A. Base and collector currents are maasured using probes such as Tektronix types P6019, P6020, P§042, or the equivalent.
B. Waveforms are monitored on an oscilloscope with the following characteristics: t < 20 ns, Rijn > 10MQ, Cj € 11.B6pF,

FIGURE 3. FORWARD PULSE ENERGY
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L e ' TIPL774
N-P-N DARLINGTON-CONNECTED
- SILICON POWER TRANSISTOR
PARAMETER MEASUREMENT INFORMATION T T-33-29
- 2BV
VoLAMP =400V iz=300 mA
—»f——% Vce
. A— MONITOR
. . l/_w___, 7 %
Ao Pal
C ' w0
Bccmamian S0
m} . R4
INPUT o $s0n gota
TiP41 TL 1 Ic
MONITOR
Rg CURRENTCLAMP £
i : ADJUST 500 £ SO
; pe
. TEST CIRCUIT
- 13,3 MS o]
. - 4-—’LSms
INPUT VOLTAGE |
o
———0,1A 8
2
ig 3
. S B . -
: < VeLamp E
-
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TIPL774

N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR

TYPICAL CHARACTERISTICS

“ STATIC FORWARD CURRENT TRANSFER RATIO * COLLECTOR-EMITTER
b vs SATURATION VOLTAGE
: COLLECTOR CURRENT vs
: 010k — COLLECTOR CURRENT .
g Sea Notes4 &5 3 10 R
N = 4k V =5V 1 - 2 =
-8 CE 1 g, 18 10

c =

E ‘;O / \ . S 4 See Notes 4 & 5
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01 04 1 4 10 40 100 Soa
Ig — Collector Current — A . 0.1 04 1 4 10 40 100
FIGURE 4 Ig - Collector Current — A

FIGURE 5
NOTES: 4. These parameters must be measured using pulse techniques, ty, = 300 ps, duty cycle € 2%,
6. These parameters are measured with voltage-sensing contacts separate from the cutrent-carrying contacts and located within
3,2 mm {0.126 inch) from the device body.

MAXIMUM SAFE OPERATING AREA
- FORWARD-BIAS SAFE OPERATING AREA MAXIMUM COLLECTOR CURRENT
— . Vs
r.-u- 100 £ CLAMPED COLLECTOR-EMITTER VOLTAGE
(w) 40 T
@ 2 T¢=25C]
S T < See Nots 7—
O -4
@ § 4 REERS £
« £ \ AV E
S NTTh _hto 3 16 i \
g o1 100 ps 5 4 \ .
8 } 3y ] [
= 04 } H 2 12 |
‘? Tms FY 8 I
o 0.1 == ===z g
- = S22 E 8 '
0.04 F———HHE 5 ms i X
[ Te =25°C]]] _Dcl :ﬁ =
0.01 LLEE®S I o4
1 4 10 40 100 400 1k -
VCE - Collector-Emitter Voltage — V 0
FIGURE 6 0 100 200 300 400 500
VCE - Collector-Emitter Voltage ~ V
FIGURE 7
NOTE 7: This combination of maximum voltage and current may be achieved only when switching from saturation to cut-off with a
clamped inductive load as in Figure 1, Vpg = 0,Rgg = 100Q.
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I ’ TIPL774
N-P-N DARLINGTON-CONNECTED
SILICON POWER TRANSISTOR
: THERMAL INFORMATION T-33-29
CASE TEMPERATURE FREE-AIR TEMPERATURE
. DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
1 150 T i
s A § 65 -
% 120 ROJC<1DC/W_ = RaJA <1.8°C/W 1
a o 4B \
8 N 8 N
g o0 \\ & a5 N
s A i \t
S
.‘;:‘ 60| g 25
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N N
g 20 \\ g 15 N
5 =
é 2 = 05 N
f o L
& .40 80 120 160 200 £ "¢ a0 80 120 180 200
Tg — Case Temperature — °c Ta — Free-Air Temperature — °C
FIGURES ~ FIGURE 9
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