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Mean on-state current Irav 250 A
Repetitive peak off-state voltage Vorm

— 3800 - 4400 V
Repetitive peak reverse voltage Virrwm
Turn-off time t, 500, 630, 800 ms
Vorm, Vrem, V 3800 4000 4200 4400
Voltage code 38 40 42 44

T, °C

-60+ 125

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
250 T.=93 °C; Double side cooled;
Irav Mean on-state current A 293 T.=85 °C; Double side cooled;
180° half-sine wave; 50 Hz
| RMS tat ; A 392 T.=93 °C; Double side cooled;
TRMS on-state curren 180° half-sine wave; 50 Hz
180° half-sine wave; t,=10
ms; single pulse; Vp=Vz=0
35 Tj=Tj max V g p ° )
4.0 T=25 °C ’
Gate pulse: 16=2 A; te=50
ms; dig/dt=1 A/ms
Irsm Surge on-state current kA -
180° half-sine wave; t,=8.3
ms; single pulse; Vp=Vz=0
3.5 Ti=T, max v glep o=Vr
4.0 T;=25 °C ’
Gate pulse: 16=2 A; ts=50
ms; dig/dt>1 A/ms
180° half-sine wave; t,=10
ms; single pulse; Vp=Vz=0
60 TeTima | . gep o
80 T=25°C '
Gate pulse: 16=2 A; te=50
ms; dig/dt>1 A/ms
I’t Safety factor A’s10° d : /
180° half-sine wave; t,=8.3
ms; single pulse; Vp=Vz=0
50 Tj=Tj max V g p ° §
60 T=25°C ’
Gate pulse: 16=2 A; te=50
ms; dig/dt>1 A/ms
BLOCKING
.. Timin< Tj <Tjmax;
Vo Ve | PEitive peak off-state and V| 3800-4400 | 180° half-sine wave; 50 Hz;
Repetitive peak reverse voltages
Gate open
Tjmin< Tj <Tjmax;
Non-repetitive peak off-state and Non- = A e
Vosm, Vrsw . .p P \ 3900 - 4500 | 180° half-sine wave; single pulse; Gate
repetitive peak reverse voltages
open
Vo V. Direct off-state and v 0.6'Vorm T=T)max;
or TR Direct reverse voltages 0.6'Virm Gate open
asenergi T933-250-44




TRIGGERING

Iram Peak forward gate current A 6 T=T
Vigw Peak reverse gate voltage v 5 e
Ps Gate power dissipation W 3 T;=T;max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tjmax; Vo=0.67"Vprw; Im=500 A;
(dir/dt)crie on-state current Alus 400 Gate pulse: I=2 A;
non-repetitive (f=1 Hz) tee=50 us; dis/dt=2 A/us
THERMAL
Tstg Storage temperature °C -60...+50
T; Operating junction temperature °C -60...+125
MECHANICAL
F Mounting force kN 9.0-11.0
a Acceleration m/s? 50 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vi Peak on-state voltage, max Vv 2.60 T;=25 °C; m=785 A
Vro) On-state threshold voltage, max Vv 1.572 Ti=Tjmax;
rr On-state slope resistance, max mQ 2.562 0.5 Iav < It < 1.5 7 Inav
T;=25 °C; Vp=12V;
I Latching current, max mA 700 Gate pulse: Ic=2 A;
ter=50 us; dig/dt=1 A/us
Iy Holding current, max mA 300 $L==21520\§; i Gate open
BLOCKING
Lo, Lo Repet!t?ve peak off-state and mA 20 T5=Tjmax;
! Repetitive peak reverse currents, max Vo=Vorm; VrR=Vrrm
200, 320,
Critical rate of rise of 500, 1000, | T5=T;max;
(Avo/dtec | ot ctate voltage?, min Vius 1600, 2000, VL=(;.67'VDRM; Gate open
2500
TRIGGERING
3.00 Ti= Timin
Ver Gate trigger direct voltage, max Vv 2.50 T;=25 °C
1.50 T=Timax | Vp=12V; Ip=3 A;
400 Ti= Tjmin Direct gate current
Ier Gate trigger direct current, max mA 250 Tj=25°C
150 Ti= T max
Veo Gate non-trigger direct voltage, min v 0.55 Ti=Tjmax;
Vbp=0.67"Vory;
Lep Gate non-trigger direct current, min mA 35.00 Direct gate current
SWITCHING
tod Delay time, max us 3.10 T;=25 °C; Vp=1500 V; Im=Iray;
di/dt=200 A/us;
tat Turn-on time, max us 25.0 Gate pulse: Is=2 A; Ve=20V;
ter=50 us; dIG/dt=2 A/us
_ 500. 630 dyD/dt=50 V/us; Ti=Timax; Iin= Irav;
t Turn-off time?, max us 8’00 " | dir/dt=-10 A/ps; Vrk=100V;
VD=0.67'VDRM
Qn Total recovered charge, max uC 1200 T;=T;max; Im=250 A;
tr Reverse recovery time, max us 30 dir/dt=-5 A/us;
Lm Peak reverse recovery current, max A 80 Vrk=100 V
asenergi T933-250-44 20f11



THERMAL
Rihic ) ] ) 0.0400 Double side cooled
Rihjc-a 'rl;]haexrmal resistance, junction to case, °C/W 0.0880 Direct current Anode side cooled
Rihjc-k 0.0720 Cathode side cooled
Ruk Thermal resistance, case to heatsink, °C/W 0.0080 Direct current
max
MECHANICAL
w Weight, max g 180
mm 19.44

D, Surface creepage distance

. page dl (inch) | (0.765)

. . . mm 12.10
D. Air strike distance (inch) (0.476)
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OVERALL DIMENSIONS

Package type: T.B3

K — cathode: All dimensions in millimeters

A —anode;
K1 — auxiliary cathode;

G — gate;

asenergi T933-250-44 40f 11
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1.2420662
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T
0.0073651

0.0438527
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Coefficients for max curves
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0.0041548
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On — state voltage-V_ ,V
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A+B-i, +C-In(i, +D+D-/i,
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C
D

On-state characteristic model (see Fig. 1)

VT

Fig 1 — On-state characteristics of Limit device
Analytical function for On-state characteristic:
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Fig 2 — Transient thermal impedance Z vs. time t

Analytical function for Transient thermal impedance junction to case Z for DC:

Wherei=1ton,n is the number of terms in the series.

Duration of heating pulse in seconds.

t=

Thermal resistance at time t.

zthjc

Amplitude of py, term.

Ri=

ti

Time constatnt of ry, term.

DC Double side cooled

0.0006479

0.0002488

-4.666e-005

0.000001

0.002535
0.001252

0.003576

0.03499

0.01906
0.05901

0.01423

0.265

R, K/W

t, s

DC Anode side cooled

0.001945
0.0005847

0.001374
0.002585

0.02147
0.05451

0.01342
0.2622

0.001789

0.4195

0.04804

2.651

R, K/W

t, s

DC Cathode side cooled

0.001786
0.0005519

0.001493
0.002255

0.02064
0.05284

0.002934

0.1455

0.01306

0.2831

0.03216

2.647

R, K/W

ti, S

Transient thermal impedance junction to case Z;c model (see Fig. 2)
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Fig 3 — Maximum recovered charge Q... (integral) vs. commutation rate diz/dt
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Fig 4 — Maximum recovered charge Q.. vs. commutation rate diz/dt (25% chord)
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Fig 5 — Maximum reverse recovery current |
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Fig 6 — Maximum recovery time t,, vs. commutation rate diz/dt (25% chord)
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Fig. 7 - Mean on-state power dissipation Pray vS. mean on-state current lray for sinusoidal current waveforms at

different conduction angles (f=50Hz, DSC)
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Fig. 8 — Mean on-state power dissipation Pray vS. mean on-state current ;v for rectangular current waveforms at

different conduction angles and for DC (f=50Hz, DSC)
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Fig. 9 — Mean on-state current l;ay Vs. case temperature T for sinusoidal current waveforms at different conduction angles
(f=50Hz, DSC)
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Fig. 10 - Mean on-state current Iay vs. case temperature T for rectangular current waveforms at different conduction
angles and for DC (f=50Hz, DSC)
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Fig. 11 — Maximum surge on-state current |y and safety factor I’t vs. pulse length t,
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Fig. 12 - Maximum surge on-state current lsw vs. number of pulses n,
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