PROTON-ELECTROTEX
RUSSIA

Low switching losses
Low reverse recovery charge

Distributed amplified gate for high dir/dt

Fast Thyristor
Type TF1243-500-22

Mean on-state current Lrav 500 A
Repetitive peak off-state voltage Vprm
- 2000...2200 V
Repetitive peak reverse voltage Vrrm
Turn-off time tq 32.0, 40.0, 50.0, 63.0 pus
Vpkm, VRRM, V 2000 2200
Voltage code 20 22
T;, °C —60...+125
MAXIMUM ALLOWABLE RATINGS
Symbols and parameters Units Values Test conditions
ON-STATE
493 T.= 85 °C; Double side cooled;
I M ctat ¢ A 500 T.= 84 °C; Double side cooled;
™ €an on-state curren 738 T.= 55 °C; Double side cooled;
180° half-sine wave; 50 Hz
T.= 84 °C; Double side cooled;
Lrrms RMS on-state current A 785 180° half-sine wave; 50 Hz
180° half-sine wave;
10.0 T=T t,=10 ms; single pulse;
. j— jmax _ _ .
11.5 Tj=25 °C Vo=Va=0 V;
Gate pulse:Ic=Irem; V=20 V;
ter=50 us; dIG/dt=1 A/us
I S -stat t kA
TSM urge on-state curren 180° half-sine wave;
10.5 T=T t,=8.3 ms; single pulse;
. j— Ijmax _ = .
12.0 Tj=25°C Vo=Va=0 V;
Gate pulse:Ig=Irem; Ve=20V;
ter=50 us; diG/dt=1 A/p.s
180° half-sine wave;
500 T=T t,=10 ms; single pulse;
j— Tjmax _ _ .
660 Tj=25°C Vo=Ve=0 V;
Gate pulse:Ig=Irem; Ve=20V;
tee=50 us; dig/dt=1 A/us
It fety f A’s10°
Safety factor 180° half-sine wave;
t,=8.3 ms; single pulse;
450 | T=Tym | 00 T8 NIEP
590 Tj=25°C | D RTC
Gate pulse:Ic=Irem; V=20 V;
tee=50 us; dig/dt=1 A/us
BLOCKING
T' min< T <T' maxy
Repetitive peak off-state and PO _
Vorm, Vrem Repetitive peak reverse voltages Vv 2000...2200 | 180° half-sine wave; 50 Hz;
Gate open
" Timn< Tj <Tjmax;
Non-repetitive peak off-state and e e _
Vosm, Vrsm Non-repetitive peak reverse voltages v 2100...2300 éggn half-sine wave; single pulse; Gate
Vo V Direct off-state and v 0.6'Vorm Ti=T; max;
or TR Direct reverse voltages 0.6Vrew | Gate open
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TRIGGERING

Tram Peak forward gate current A 8 T=T
Vrem Peak reverse gate voltage Vv 5 e
Ps Gate power dissipation W 8 T;=T;max for DC gate current
SWITCHING
Critical rate of rise of T;=Tjmax; Vo=0.67"Vprw; Im= 2500 A;
(div/dt)cit on-state current Alus 2000 Gate pulse: Is=2 A; Ve=20V;
non-repetitive (f=1 Hz) ter=50 ps; dig/dt=2 A/us
THERMAL
Tstg Storage temperature °C —60...+50
T; Operating junction temperature °C —60...+125
MECHANICAL
F Mounting force kN 14.0...16.0
a Acceleration m/s? 50 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vi Peak on-state voltage, max Vv 2.40 T;=25 °C; Iw= 1570 A
V(o) On-state threshold voltage, max \" 1.569 Ti=Tjmax;
rr On-state slope resistance, max mQ 0.673 0.5 1 Inav < It < 1.5 7 Inav
I Holding current, max mA 500 $L==2152 \f Gate open
BLOCKING
Lo Tnan Repet!t!ve peak off-state and mA 100 T5=Tjmax;
! Repetitive peak reverse currents, max Vo=Vorm; VrR=Vrrm
200, 320,
(avo/dt)ar gfrgsctzltga\tilfafgréslf %fin Vius 156000(;, 1200000(;, &L):TOJ .mGa;I'VDRM; Gate open
2500
TRIGGERING
3.00 Ti= Timin
Ver Gate trigger direct voltage, max Vv 2.50 T;=25 °C
1.50 Ti= T max Vo=12 V; Ip=3 A;
500 Ti= Ty min Direct gate current
Ier Gate trigger direct current, max mA 300 Tj= 25 °C
150 Ti= T max
Ve Gate non-trigger direct voltage, min Vv 0.35 Ti=T; max; Vo=0.67"Vorm;
Ieo Gate non-trigger direct current, min mA 50.00 Direct gate current
SWITCHING
toa Delay time, max us 0.75 T;=25 °C; Vp=1000 V; Lim=Itay;
di/dt=200 A/us;
toe Turn-on time?, max us 1265%’ ég%’ Gate pulse: Is=2 A; Vs=20V,
e ter=50 us; dig/dt=2 A/us
2000 | osov | art,
Turn-off time® max s dir/dt=-10 A/pus;
) " | 40.0,500, dvo/dt=200 V/pis; VRRilOOV; .
63.0, 80.0 ! Vp=0.67Vorm
Qn Total recovered charge, max uC 300 Ti=T;max; Iv= 500 A;
ter Reverse recovery time, typ us 5.0 dir/dt=-50 A/us;
I Peak reverse recovery current, max A 145 Vrk=100 V
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THERMAL

Rinje ™ | resi o 0.0340 Double side cooled
Renjc-a mae):(rma resistance, junction to case, °C/W 0.0748 Direct current | Anode side cooled
Renje-k 0.0612 Cathode side cooled
Ree 'rll"ll';e):(rmal resistance, case to heatsink, °C/W 0.0060 Direct current
MECHANICAL
w Weight, max g 280
. mm 27.60

Ds Surface creepage distance (inch) (1.087)

L . mm 16.00
D, Air strike distance (inch) (0.630)
PART NUMBERING GUIDE NOTES

TFI 243 500 22 A2 c3 K4 N Y Critical rate of rise of off-state voltage
1 2 3 4 5 6 7 8 Symbolof Group = P2 K2 E2 A2 T1 Pl M1

1. TFI — fast inverter thyristor (dvo/dt)air, V/us | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500
2. Design version 2Turn-on time
3. Mean on-state current, A Symbol of group T4 P4 M4 K4
4. Voltage code ty, 1S 1.60 2.00 2.50 3.20
5. Critical rate of rise of off-state voltage
6. Group of turn-off time (dvp/dt=50 V/us) ITurn-off time (dvo/dt=50 V/us)
7. Group of turn-on time Symbol of group K3 H3 E3 c3
8. Ambient conditions: N — normal; T — tropical to, ps 32.0 40.0 50.0 63.0
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OVERALL DIMENSIONS

Package type: T.C3
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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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TFI243-500, 30-Jul-2020
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Analytical function for On-state characteristic:
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Fig. 1 On-state characteristics of Limit device

UFGM,4O
35
30
25
20

15

10

/

P

/

/

<

Maximum peak gate power loss

o, A 20

1 1 DC 8

2 2 10 10
3 20 1 18
4 40 0.5 30
5 200 0.1 150

Fig. 2 Gate characteristics
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Fig. 3 Turn-off time t, vs. On-state peak current I
Conditions: T;=T; max; dir/dt=10 A/us; Vr=100 V; dvp/dt=50 V/us; Vo=0.67"Vprm
Typical changes of t, are normalized to the t,” (t;” — see data sheet, dvp/dt=50 V/us)
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Fig. 4 Turn-off time t, vs. Rate of fall of on-state current dir/dt
Conditions: Tj=Tj max; Itm=Itav} Vk=100 V; dVD/dt=50 V/H.S, Vp=0.67"Vprm
Typical changes of t, are normalized to the t,” (t,” — see data sheet, dvp/dt=50 V/us)
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Fig. 5 Turn-off time t, vs. Reverse voltage Vr
Conditions: Tj=Tj max; Itm=Itav} dir/dt=10 A/},ls, dvp/dt=50 V/},LS, Vb=0.67"Vorm
Typical changes of t, are normalized to the t,” (t;” — see data sheet, dvp/dt=50 V/us)
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Fig. 6 Turn-off time tq vs. Rate of rise of commutating voltage dvp/dt
Conditions: Tj:Tj max ITM=ITAv; le/dt=10 A/MS; Ve=100 V, Vp=0.67"Vprwm
Typical changes of t, are normalized to the t,” (t;” — see data sheet, dvp/dt=50 V/us)
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Fig. 7 Reverse recovery charge Q., vs. Rate of fall of on-state current dir/dt
1- ITM = O.S'ITAV
2 - ITM = ITAV,
3- ITM = 1-5'ITAV
Conditions: T;j=T;max; Vr=100 V
Typical changes of Q.. are normalized to the Q. (Q." — see data sheet)
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Fig. 8 Reverse recovery time t. vs. Rate of fall of on-state current dir/dt
1- ITM = 0.5'ITAV
2—-Im= ITAV,
3- ITM = 1-5'ITAV
Conditions: T;=Tjmax; Vr=100 V
Typical changes of t. are normalized to the t.” (t." — see data sheet)
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Fig. 9 Peak reverse recovery current I.v vs. Rate of fall of on-state current diz/dt
1- ITM = O.S'ITAV
2 - ITM = ITAV,

3- ITM = 1-5'ITAV

Conditions: T;=T;max; Vr=100 V
Typical changes of Iw are normalized to the I.w" (I.v" — see data sheet)
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Fig. 10 Sine wave frequency ratings
1 - ITM = 5000 A
2 - ITM = 4000 A
3-Iw=23000A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
Conditions: Vr<3 V; Tc=55 °C
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Fig. 11 Sine wave frequency ratings
1 - ITM = 5000 A
2—-Iwm=4000A
3 - ITM = 3000 A
4 —TImm = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7-Iwm=250A

Conditions: Vr<3 V; Tc=85 °C
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Fig. 12 Sine wave frequency ratings
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 — T = 2000 A
5 - ITM = 1000 A
6 —Iwm =500A
7 - ITM = 250 A
Conditions: VR=0.67'VRRM; Tc=55°C
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Fig. 13 Sine wave frequency ratings
1-1Imw =5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 —-Iwm=500A
7 - ITM = 250 A

Conditions: VR=0.67'VRRM; Tc=85 °C
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Conditions: Vr<3 V; Tc=55 °C; di/dt=diz/dt=100 A/us
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Fig. 14 Square wave frequency ratings
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
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7T N
N
F~——
\\ \
. \\
~—— N\
NG TN
N \\
N T~~~ N\,
\\ \\~~ \\ \
2 \\\\ \\ \\:\
1 TN . \\ h \Q\\
| \ . \
N SN N 5
\ N \‘
NN \4
\\ N
\\ N \
10 100 1000 10000
tp [ps]
Fig. 15 Square wave frequency ratings
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
7—Im=250A
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Fig. 16 Square wave frequency ratings
1 - ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
7—1Im =250 A
Conditions: Vr<3 V; Tc=85 °C; dir/dt=diz/dt=100 A/us
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Fig. 17 Square wave frequency ratings
1-1Iwm = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —TIm = 2000 A
5 - ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

Conditions: V<3 V; Tc=85 °C; dir/dt=diz/dt=500 A/ps
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Fig. 18 Square wave frequency ratings
1 - ITM = 5000 A
2 -Iw =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 -Iwm =250 A
Conditions: Vr=0.67Vrem; Tc=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 19 Square wave frequency ratings
1-TIm = 5000 A
2 - ITM = 4000 A
3-Iw=3000A
4 - ITM = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Conditions: Vr=0.67Vreu; Tc=55 °C; dir/dt=diz/dt=500 A/us
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Fig. 20 Square wave frequency ratings

1-Im = 5000 A
2 — I;m = 4000 A
3-Iwm=23000A
4 — I = 2000 A
5-Iwm = 1000 A
6 - ITM = 500 A

7-Im=250A

Conditions: Vr=0.67Vreu; Tc=85 °C; di/dt=diz/dt=100 A/us
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Fig. 21 Square wave frequency ratings

1-Iw=5000A
2 — I = 4000 A
3-Im=3000A
4 - I = 2000 A
5-Iwm = 1000 A
6 - ITM = 500 A

7 - ITM = 250 A

Conditions: Vr=0.67Vreu; Tc=85 °C; dir/dt=dir/dt=500 A/us
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Conditions: VR<3 V

Conditions: Vk=0.67"Vrrm
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Fig. 22 Sine wave loss energy per pulse
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 —Im = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7-Im=250A
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Fig. 23 Sine wave loss energy per pulse
1 - ITM = 5000 A
2 — I =4000 A
3 - ITM = 3000 A
4 —-Im = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—-Im=250A
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Fig. 24 Square wave loss energy per pulse
1 - ITM = 5000 A
2 -Iw =4000 A
3 - ITM = 3000 A
4 —Tmm = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7 —Iwm =250 A
Conditions: Vr<3 V; dir/dt=dir/dt=100 A/us
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Fig. 25 Square wave loss energy per pulse
1-TIm = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —1Im = 2000 A
5 - ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

Conditions: Vr<3 V; dir/dt=diz/dt=500 A/ps
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Fig. 26 Square wave loss energy per pulse
1 - ITM = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7—-Im=250A
Conditions: VR=0.67'VRRM; die/dt=diz/dt=100 A/l.lS
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Fig. 27 Square wave loss energy per pulse
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
7—-Im=250A

Conditions: VR=0.67'VRRM; dig/dt=dir/dt=500 A/}JS
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Fig. 28 The surge current Isw vs. Duration of surge t, for a half-sine wave
1-T;=125°C
2 -T;=25°C
Conditions: Vk=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irsu™ (Itsw — See data sheet, Ti=T; max)
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Fig. 29 The surge current Isv vs. Duration of surge t, for a half-sine wave
1-T;=125°C
2 -T;=25°C
Conditions: Vrk=0.8Vgrru — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irsu™ (Itsw” — See data sheet, T;=T; max)
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Fig. 30 The surge current Itsu vs. Number of half-sine waves at 50 Hz
1-T=125°C
2 —-T;=25°C
Conditions: Vk=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irsv (Itsw — See data sheet, Ti=T; max)
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Fig. 31 The surge current Irsw vs. Number of half-sine waves at 50 Hz
1-T;=125°C
2 — T;=25°C
Conditions: Vk=0.8Vrru — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irsu™ (Itsw — See data sheet, Ti=T;max)
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