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AT TIPL777, TIPL777A, TIPL7778
N-P-N SILICON HIGH VOLTAGE
ADVANCED POWER DARLINGTONS
REVISED OCTOBER 1984
m——
® 180 W at 26°C Case Temperature T-33-29
® 20 A Continuous Collector Current
® 55 A Peak Collector Current
® Collector Emitter Voltage ... 1160V
® VCEX(sus) TIPL777....910VMinat6A
- TIPL777A....860VMinat6 A
TIPL777B....970VMinat6 A
® VCE(satlof 3V Maxat16A
® Typicaltf = 300 nsat 100°C
® Al Major Parameters Guaranteed at 100°C
® Designed for High-Voltage Inductive Switching Applications;
Removing Recovery Diode Makes TIPL777 Series Suitable for
Bridge Inverter Designs
device schematic
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absolute maximum ratings at 25°C case temperature {unless otherwise noted)

i TIPL777 TIPL777A TIPL7778
Collector-base voltage 950V . 1050V 1150V
Collector-emitter voltage (Rgg = 100Q} 50V 1050V, 1160V
Collector-emitter voltage (Ig = 0) 600V 700V 800V
Emitter-collector voltage (g = 0} 6v
Base-emitter voltage (ic = 0) 6V
Continuous collector current 20A
Peak collector current {see Note 1) 55A
Continuous device dissipation at {or below) 25°C free-air temperature {see Figure 6) 180W
Operating collector junction and storage temperature range - 65°C to 200°C

NOTE 1: These values apply for ty € 300 ps, duty cycle € 2%.
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TIPL777 T-33-29
- N-P-NSILICON HIGH VOLTAGE _
ADVANCED POWER DARLINGTONS - )
- electrical characteristics at 25°C case temperature (unless otherwise noted)
PARAMETER ’ . TESTCONDITIONS TPL777 - 1 i
MIN TYP MAX
VCEX(sus) Ic=6A, . Iga=1A, SeeFigureia 710 v
) VCEO(sus) Ilc =0.1A, L =26mH, SeeNote2 600 v
i IcEO VCE =600V, Ig=0 ) 50 A
: i .| Vce=1980V, Vgg=0 0.1 mA
Ices VCE = 950V, Vg =0, 1o = 100%C T mA
1CEV Vcg =950V, Vgg= —1.6Vio -6V 0.1 | mA
tEco Vge = 2V . 7 15 mA
IEBO Veg = 6V, ic=0 10 mA
. Ic = 3A, Ig = 60mA, SeeNotes 3and 4 2 Vv
Ic = 10A, ig =0.2A, SeeNotes3and4 - . . 2.5 3
VCE(sat) Ic = 15A, Ig = 0.3A, SeeNotes 3and4 3 v
A I = 20A, I8 = 1A, See Notes 3 and 4 3.5 v
ic = 15A, I = 0.3A, Tg = 100°C, See Notes 3 and 4 3 v .
Ic = 3A, Ig = 60mA, SeeNotes 3and 4 3 Vv
v Ic = 10A, ) = 0.2A, SeeNotes3and4 3.5 v
X . ~BE(sat] ic = 154, I8 = 0.3A, _SesNotes 3and 4 a v
Ic = 15A, I =0.3A, Tp = 100°C, See Notes 3 and 4 4 v
I _Cobo - . Vg = 20V, Ig =0, f=0.1MHz 200 pF
NOTES: 2, Inductive loop switching measurement.
bo- 3. These parameters are measured using pulse techniques, tw < 300 us, duty cycle € 2%.
! 4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contagts and located within
3,2 mm (0.125 inches) from the device body.
t . -
. thermal characteristics
) PARAMETER | MIN TYP MAX [ UNIT ]
Rouc ] 0.97 | °CW |
-
. -'! inductive-load switching characteristics at 25°C case temperature (unless otherwise noted)
Lo PARAMETER TEST CONDITIONS TIPL777 uniT
i MIN TYP MAX
- 2 ts 2.8 us
6' tr Ic = 154, VCE = 300V,  SeeFigure.1b, 0.5 us
P @ - tg Ig2 = - 1.5A, Tg = 25°C 0.2 us
} o txo 0.7 Hs
tg 4.8 us
- Ic = 164, VCe = 300V,  SeeFigure 1b, . 15 us
tf Ig2 = ~1.5A, Tc = 100°%C 0.3 us
i txo 0.8 ps
i
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- ’ TIPL777A
: ' N-P-N SILICON HIGH VOLTAGE
‘ ADVANCED POWER DARLINGTONS
electrical characteristics at 25°C case temperature (uniess otherwise noted)
PARAMETER TEST CONDITIONS TIPL777A UNIT
MiN TYP MAX -
VCEX(sus) Ic = 6A, ig2=1A, See Figure 1a . 860 v
VCEO(sus) Ic = 0.1A, L =26mH, SeeNote2 700 v
Iceo Vce=700V, Ilg=0 ./ 60 pA
Vce = 1050V, Vgg=0 j 0.11 mA .
lces  ° VCE = 1050V, Vpg =0 ; T | mA
icev Veeg = 1050V, VBg= -1.6Vto -6V 0.1 mA
TECO VEC = 2V 7 16 | mA
ieBO Vgg = 6V, Ic=0 10 mA !
Ic = 2.5A, Ig = 50mA, See Notes 3and 4 2 v !
VeE(sat) ic = 7.5A, I|g = 0.16A, See Notes 3and 4 2.6 Vv ,
fc = 12.5A, Ig = 0.25A, SeeNotes3and 4 3 Vv i
ic = 12.5A, Ig = 0.25A, T = 100°C, See Notes 3and 4 3 v
ic = 2.6A, s = 50mA, SeeNotes 3and 4 - 3 v
VBE(sat] Ic = 7.6A, ig = 0.16A, SeeNotes 3and4 3.5 v
Ic = 12.6A, Ig = 0.25A, See Notes 3and 4 4 v .
Ic = 12.6A, Ig=0.26A, T = 100°C, See Notes 3and 4 - v
Cobo VCE= 20V, Ig=0, f=0.1MHz N 200 oF -

NOTES: 2. Inductive loop switching measurement.
3. These parameters are measured using pulse techniques, ty, < 300 s, duty cycle € 2%.
4. These parameters are measured with voltage sensing-contacts separate from the current-carrying contacts and located within
3,2 mm {0.126 inches} from the device body.

thermal characteristics : : . .

| _PARAMETER ] MIN TYP MAX | UNIT |
[ RaJc 1 0.87 | °Cw |
. . . .o an
inductive-load switching characteristics 3
N PARAMETER " TEST CONDITIONS TIPL777A unIT >
. . MIN TYP MAX [
ts T ) . 3 us Q
tr Ic =12.5A, VYcg =300V, SeeFigure 1b, 0.6 HS -t
tf Ig2 = ~ 1.8A, T¢ = 25°C 0.2 ps a.
—
txo 0.7 us l_ !
tg ] Hs :
ty Ic = 12.8A, Vgg =300V, Sae Figure 1b, . 1.5 s
tf Ig2 = - 1.5A, T¢c = 100°C 0.8 us
txo . 2 us
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TIPL777, TIPL777A, TIPLT77B
N-P-N SILICON HIGH VOLTAGE
ADVANCED POWER DARLINGTONS
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PARAMETER MEASUREMENT INFORMATION
0.02 uF . 100 0
1"
200 .
2N6191
10 uF :
<
d1z2q
ov — X
-365V
35 S Rez
0.02 uF
(D
2NB337 g 600
L 1uF 1
:; 0 Q 500 0 5V
100 @
P )
BASE DRIVE CIRCUIT
180 uH 180 uH
3oV Y\ VCE 3V

] —p—9

1 B

]

. Vee - Vce O

] ! MONITORING MONITORING ';

i X - POINTS X POINTS 1)
o

; -

. x —e | x' . | o

j FIGURE 1a. VCEX(sus) FIGURE 1b. INDUCTIVE-LOAD SWITCHING -

i —

NOTES: A. Waveforms are monitored on an oscilloscope with the following characteristics: t; € 15 ns, R, 2 10MQ, Cj, € 11.5pF.
B. Resistors must be noninductive types.
C. VcE waveforms to be monitored within 3,2 mm of the device body.

FIGURE 1. INDUCTIVE-LOAD SWITCHING TEST CIRCUIT
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N-P-N SILICON HIGH VOLTAGE
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PARAMETER MEASUREMENT INFORMATION
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FIGURE 2. INDUCTIVE-LOAD SWITCHING WAVEFORMS

TYPICAL CHARACTERISTICS I
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