PROTON-ELECTROTEX
RUSSIA

Low switching losses
Low reverse recovery charge

Distributed amplified gate for high diy/dt

Fast Thyristor

Type TFI573-2000-12

Mean on-state current Ttav 2000 A
Repetitive peak off-state voltage V
P P 9 il 1000 = 1200 V
Repetitive peak reverse voltage VRrM
Turn-off time t, 10.0; 12.5; 16.0; 20.0 us
Vorms Verm, V 1000 1200
Voltage code 10 12
Tj, °C - 60 + 125

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
2000 T.=94 °C; Double side cooled;
Itav Mean on-state current A 3825 T.=55 °C; Double side cooled;
180° half-sine wave; 50 Hz
T.=94 °C; Double side cooled;
ItrMs RMS on-state current A 3140 180° half-sine wave; 50 Hz
180° half-sine wave; 50 Hz
52.0 =T, e (tpflo_ms);. single pulse;
60.0 T=250¢ | o=Ve=0Vi
) = Gate pulse:Ig=Irgu; V=20 V;
tgp=50 ps; dig/dt=2 A
Itsm Surge on-state current kA & L2 ; o fus
180° half-sine wave; 60 Hz
55.0 =T, e (tpf8.3_ms).; single pulse;
63.0 |T=25°C | o= VR=0Vi
) = Gate pUlseZIG=I|:GM; V=20 V,
tGp=50 us, dIG/dt=2 A/}.LS
180° half-sine wave; 50 Hz
t,=10 ms); single pulse;
13520 | T5=T; max ( P Vo= ). Jep
18000 | T=25°C | o= R=0V;
= Gate pulse:Ig=Irgu; V=20 V;
tgp=50 ps; dig/dt=2 A
I’t Safety factor A%s10° e=o- HSy o/ /us
180° half-sine wave; 60 Hz
=8. ; singl Ise;
12550 | T;=T; max s,tp_s 3_81 \s,) SIngie puises
16470 =25° DR
TJ 25°C Gate pUlseZIG=I|:GM; V=20 V,
tgp=50 us; dIG/dt=2 A/HS
BLOCKING
Timin< T5 <Tj max;
Repetitive peak off-state and , o e s )
VDRM/ VRRM Repetitive peak reverse VOltageS \Y 1000+1200 180° half-sine wave, 50 HZ,
Gate open
" Timin< Tj <Tj max;
Non-repetitive peak off-state and , e - _
Vosm, Vrsm Non-repetitive peak reverse voltages \% 1100+1300 | 180° half-sine wave; 50 Hz;single pulse;
Gate open
Ve V Direct off-state and vV 0.75Vorm | T5=T; max;
br TR Direct reverse voltages 0.75Vegm | Gate open
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TRIGGERING

Irom Peak forward gate current A 10 T=T.
VraM Peak reverse gate voltage v 5 ;e
Ps Gate power dissipation W 8 T;=T; max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tj max; V0=0.67"Vprw; Itm=2 Itav;
(dir/dt)git on-state current Alus 2500 Gate pulse: Ig=Irgu; V=20 V;
non-repetitive (f=1 Hz) tep=50 ps; dig/dt=2 A/us
THERMAL
Tetg Storage temperature °C -60 + 125
T; Operating junction temperature °C -60 + 125
MECHANICAL
F Mounting force kN 40.0 +~ 50.0
. ) 50 Device unclamped
a Acceleration m/s 100 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vi Peak on-state voltage, max v ;fg % :;jsmixc;; I;:Mi‘;%%%i
V(o) On-state threshold voltage, max Vv 1.40 Ti=T; max;
rr On-state slope resistance, max mQ 0.080 0.5 Itay < It < L5 m Itay
Iy Holding current, max mA 1000 51;3::21520\(/:;; Gate open
BLOCKING
Ioaw, Tnam Repetit!ve peak off-state and mA 300 T=T; maxs
! Repetitive peak reverse currents, max Vp=Vprm; VrR=Vram
(@Vo/dcri g;flflsi?altga\tce)lgggsli ?rfin Vius 1000 $L_=-E.n(15a;"VDRM ; Gate open
TRIGGERING
5.00 Ti= Tjmin
Ver Gate trigger direct voltage, max Vv 3.00 T;=25°C
200 | T=Tima | Vp=12V; I=3 A;
500 Ti= Tjmin Direct gate current
It Gate trigger direct current, max mA 300 T;=25°C
200 Ti= T max
Vep Gate non-trigger direct voltage, min \Y 0.35 T;=T; max; V0=0.67"Vpru;
Iep Gate non-trigger direct current, min mA 15.00 Direct gate current
SWITCHING
T;=25 °C; Vp=0.4Vprm; Itm=Itav;
toq Delay time us 2.00 Gate pulse: Ig=Irgu; V=20 V;
tep=50 ps; dig/dt=2 A/us
Wk Sy andesovis | LT
t, Turn-off time?, max us 5 160 dig/dt=-10 A/ps;
20.0; 25.0 | dVo/dt=200 V/ys; xﬁ;éf’é’;’ Vomn
Qu Total recovered charge(linear), max uC 220 T;=T; maxs Irm=2000 A;
tr Reverse recovery time, max us 3.8 dir/dt=-50 A/us;
Iom Peak reverse recovery current, max A 115 Vr=100 V
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THERMAL

Rinjc h | resist.  inction & 0.0085 Double side cooled
Rihjc-a mairma resistance, junction to case, °C/W 0.0187 Direct current | Anode side cooled
Rihje-x 0.0153 Cathode side cooled
Renck ;l;irmal resistance, case to heatsink, oC/W 0.0020 Direct current
MECHANICAL
w Weight, typ g 1500
) mm 36.60
Ds Surface creepage distance (inch) (1.441)
S , mm 16.20
D, Air strike distance (inch) (0.638)
NOTES PART NUMBERING GUIDE
Y Critical rate of rise of off-state voltage TFI 573 2000 12 A2 A4 N
Symbol of group A2 1 2 3 4 5 6 7
(dvp/dt)ait, V/us 1000 1. TFI — Fast Thyristor

TFIS — Fast Thyristor with Distributed Amplified Gate

. Group of turn-off time (dvp/dt=50 V/pus)
. Ambient conditions: N — normal; T — tropical

ATurn-off time (dvp/dt=50 V/us) 2. Design version
Symbol of 3. Mean on-state current, A
group - X3 T3 P3 4. Voltage code
t,, us 10.0 12.5 16.0 20.0 g Critical rate of rise of off-state voltage
7
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OVERALL DIMENSIONS

Package type: T.F2
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All dimensions in millimeters (inches)

The information contained herein is confidential and protected by Copyright.
In the interest of product improvement, Proton-Electrotex reserves the right to change data sheet without notice.
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On-state characteristic model (see Fig. 1).

Analytical function for On-state characteristic:

V. :A+B-iT+C-ln(iT+1)+D-\/Z

Coefficients
T;= 25°C Ti= T max
1.886396 1.150214
0.019465 0.062607
0.018317 0.024464
0.041506 0.055434

OO |m >

Transient thermal impedance junction to case Z,;c model (see Fig. 2).

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

t

Z, =Y R|1-¢"
i=l

Where 7= 1 to n, nis the number of terms in the series.

t = Duration of heating pulse in seconds.
Z.nic = Thermal resistance at time t.

R; = Amplitude of py, term.

t; = Time constatnt of ry, term.

DC Double side cooled

i 1 2 3 4 5 6
Ry, K/W 0.0003136 0.003279 0.0001485 0.0007865 0.0002694 0.003703
Ty S 1.181 0.06771 0.003331 0.145 0.0004353 0.9499

DC Anode side cooled

i 1 2 3 4 5 6
Ry, K/W 0.01013 0.004062 0.0009701 0.00306 0.000148 0.0002685
Ty S 9.747 1.058 0.1302 0.06675 0.003276 0.0004342

DC Cathode side cooled

i 1 2 3 4 5 6
Ri, K/W 0.006619 0.004032 0.0008219 0.003231 0.000147 0.0002716
Tiy S 9.745 1.026 0.143 0.06778 0.00342 0.0004396
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TFIB73-2000, £ Dec-2006

Tatal recovered charge 'er-i’ IJ-C

10 100 1000
Commutation rate - difdt, &/us
Fig 5 — Total recovered charge, Q. (integral)
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TFIO73-2000, 4 Dec-2006
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10 100 1000
Corrmutation rate - difdt, Afus
Fig 6 - Recovered charge, Q, (linear)
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TFIB73-2000, £ Dec-2006
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Fig 7 — Peak reverse recovery current, I,

T, 125°C

TFI 5732000, +Dec-2006
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Fig 8 — Typical recovery time, t, (linear)
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