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PROTON - ELECTROTEX
RUSSIA

Optimum power handling
Low on-state and switching losses
Designed for traction and industrial applications

Phase Control Thyristor
Type T143-500

Mean on-state current ltay 500 A
Repetitive peak off-state voltage VprM
. 400 + 1600 V
Repetitive peak reverse voltage VRrM
Turn-off time tq 160; 250; 500 ps
Vorm, Verum, V 400 600 800 1000 1200 1400 1600
Voltage code 4 6 8 10 12 14 16
T, °C — 60 + 125

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
T.=94 °C;
ltay Mean on-state current A 500 180° half-sine wave, 50 Hz
T.=94 °C;
ltrRMs RMS on-state current A 1160 Full cycle sine wave, 50 Hz
11.0 T=Tjmax | 180° half-sine wave, 50 Hz,
ltsm Surge on-state current kA 120 T=25°C single pulse;
Vg=0V;
I . . . T=T; :
I’t Circuit fusing considerations A%s10° 605 I imax Gate P“'Se_- 20V, 5Q,
720 Tj=25°C | 1 ps rise time, 50 ps
BLOCKING
Repetitive peak off-state and Ti=Tj mas; .
Vorm, VRrM o \Y 400+1600 | 180° half-sine wave, 50 Hz;
Repetitive peak reverse voltages
Gate open
Ti= T max;
Vs, Vasy Non-repet!t!ve peak off-state and v 4501800 1.80 half-sine wave, 50 Hz,
Non-repetitive peak reverse voltages single pulse
Gate open
Ve V. Direct off-state and v 0.75Vorm | T=Tj max;
b TR Direct reverse voltages 0.75Vrem | Gate open
TRIGGERING
Pem Peak gate power dissipation w 40 Ti=T;j max
Psav) Mean gate power dissipation w 6 Ti=T; max
Vrem Peak gate reverse voltage \ 5 Ti=Ti max
SWITCHING
Critical rate of rise of Ti=T; max; V0=0.67Vpgwm;
. ‘ on-state current: Iv<2l1(av);
(d|T/dt)cnt non-repetitive A/U.S 200 Gate pulse: 20 V, 5 Q,
repetitive 100 1 ps rise time, 50 ps
THERMAL
Tstg Storage temperature °C - 60 + 50
T; Junction temperature °C - 60 + 125
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CHARACTERISTICS

Symbols and parameters Units Values Conditions
ON-STATE
Vum Peak on-state voltage \Y 1.80 T;=25°C; l1y=3.14l1ay
V1(10) On-state threshold voltage \ 1.10 Ti=T; max
rr On-state slope resistance mQ 0.57 Ti=T; max
T;=25°C; Vp=12V,
I Latching current mA 700 Gate pulse: 20V, 5 Q,
1 ps rise time, 50 ps
Iu Holding current mA 300 T=25°C; Vp=12 V;
Gate open
BLOCKING
| | Repetitive peak off-state and mA 30 T=T; max;
DRM: TRRM repetitive peak reverse currents Vo=Vprm; VR=Vrru
iti - Ti=T; max;
Critical rate of rise of 200 ;o lmae .
(@Vo/dtaic | ¢t state voltage? V/us 1600 Vp=0.67"Vpry:
Gate open
TRIGGERING
Vet Gate trigger direct voltage Y 3.50 T;=25°C; Vp=12 V;
lor Gate trigger direct current A 0.25 Direct gate current
Vep Gate non-trigger direct voltage \Y 0.5 T=Tjmax; Vo=0.67Vpru;
lep Gate non-trigger direct current mA 10.0 Direct gate current
SWITCHING
toe Turn-on time s 25.0 Tj=25°C; V=100 V; Irn=lray;
Gate pulse: 20 V, 5Q,
tga Delay time ps 7.0 1 ys rise time, 50 ys
_ i a2) T™=ITAV)
E Turn-off time us 250 | din/dt=5 Alpss; V=100 V;
Vp=0.67 Vpgru; dVD/dt=50 V/HS
Qrr Recovered charge uc 1500 Ti=T ma; Fv=lmav;
tr Reverse recovery time Hs 30.0 dip/dt=5 A/us; Vg=100 V;
THERMAL
Rinje Thermal resistance junction to case °C/W | 0.034 Direct current, double side cooled
Note:

Y Critical rate of rise of off-state voltage

2 Turn-off time

Symbol of group P2 K2 E2 A2 T1 Symbol of group T2 M2 E2
(dVp/dt)eit, VIUs 200 320 | 500 | 1000 | 1600 tg, US 160 250 500
OVERALL DIMENSIONS PART NUMBERING GUIDE
© 60 max
2 372y T 143 500 16 T1 T2 N
h1.5!+0.2 Ll 1 2 3 4 5 7
| e ol
R 1. Thyristor
2372 2. Design version
300430 3. Mean on-state current, A
4. Voltage code
5. Critical rate of rise of off-state voltage
Shoes 6. Group of turn-off time
- R 7. Ambient conditions: N — normal; T — tropical
Weight: 260 grams
Mounting force: 13.5 + 16.5 kN
Recommended heatsink: 0143; 0243; 0343
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Fig 1 On-state characteristics
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Fig 2 Maximum allowable mean on-state current lray vs. case temperature Tc for
sinusoidal current waveforms, =50 Hz

Fig 3 Maximum allowable mean on-state current lray vs. case temperature Tc for

rectangular current waveforms and for DC, f=50Hz
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Fig 5 On-state power dissipation Pray VS. mean on-state current lay for
rectangular current waveforms and for DC at different conduction angles,
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Fig 4 On-state power dissipation Pray vs. mean on-state current lyay for
sinusoidal current waveforms at different conduction angles,f=50Hz
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Fig 6 Transient thermal impedance junction to case Zinc)
Position On-Off time Gate pulse Gate Pulse
(See Fig. 7) ratio length, Power,
& ms w
1 1 DC 6
2 2 10 8
4 40 0,5 40

Fig 7 Max. peak gate power loss:

J.S.C. “PROTON—-ELECTROTEX”
19 Leskova, 302027, Orel RUSSIA, Fax : +7 (0862) 41 00 56 Phones : +7 (0862) 43 41 39 / 43 41 40
E-mail: eltex@orel.ru / alfa@valley.ru

T143-500

wwiw.DataSheetdU.com
Rev 26/01/2004



