PROTON-ELECTROTEX
RUSSIA

High power cycling capability Phase Control Thyristor
Low on-state and switching losses Type T123-320-18

Designed for traction and industrial applications

Mean on-state current Itav 320 A
Repetitive peak off-state voltage Voru
" 400...1800 V
Repetitive peak reverse voltage VRrM
Turn-off time tg 125, 160, 200, 250, 320, 400, 500 ps
Vorm, Verm, V 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1800
Voltage code 4 5 6 7 8 9 10 11 12 13 14 15 16 18

T;, °C —60...+125

MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
Max] I bl tat 320 T.=88 °C, Double side cooled
Lrav Cui):len;:' m aflowable mean on-state A 338 T.=85 °C, Double side cooled
180° half-sine wave; 50 Hz
T.=88 °C, Double side cooled
Irrms RMS on-state current A 502 180° half-sine wave; 50 Hz
180° half-sine wave;
50 T=T, o t,=10 ms; single pulse;
6.0 T=25oc | Yo=Ve=0V;
' ~ Gate pulse: Is=2 A;
tee=50 us; dig/dt=1 A/us
I Surge on-state current kA
M g 180° half-sine wave;
55 T=T; tp=8.3 ms; .smgle pulse;
6.5 T=25 o | vo=Ve=0 Vi
' ” Gate pulse: Is=2 A;
ter=50 ps; dig/dt>1 A/},LS
180° half-sine wave;
120 T=T, o tp=_10 Ts; s.,lngle pulse;
180 T=25oc | Yo=Ve=0V;
~ Gate pulse: Is=2 A;
ter=50 us; dig/dt>1 A/us
I’t Safety factor A’s'10°
ty 180° half-sine wave;
120 T=T) mox tp=8.3 ms; .smgle pulse;
170 T=25°c | o=Ve=0V;
! Gate pulse: Ic=2 A;
ter=50 ps; dig/dt>1 A/HS
BLOCKING
T' min< T <T' max;
Repetitive peak off-state and e _
Vorm, Verm Repetitive peak reverse voltages \ 400...1800 | 180° half-sine wave; 50 Hz;
Gate open
.y T min< T <T' max'
Non-repetitive peak off-state and e _
Vosw, Vs Non-repetitive peak reverse voltages v >00...1300 (1)§2n half-sine wave; single pulse; Gate
Vo V Direct off-state and v 0.6'Vorm Ti=T; max;
br ¥R Direct reverse voltages 0.6'Vrrm Gate open
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TRIGGERING

Tram Peak forward gate current A 5 T=T
Vrem Peak reverse gate voltage Vv 5 o
Ps Gate power dissipation W 3 T;=T;max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tjmax; V0=0.67"Vorv; In=640 A;
(dir/dt)cric on-state current Alus 800 Gate pulse: Is=2 A;
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 5.0...7.0
a Acceleration m/s? 50 Device clamped
CHARACTERISTICS
Symbols and parameters Units Values Conditions
ON-STATE
Vm Peak on-state voltage, max Vv 1.75 T;=25 °C; I;n=1005 A
V(ro) On-state threshold voltage, max Vv 0.980 Ti=T; max;
rr On-state slope resistance, max meQ 0.856 0.5 Irav < It < 1.5 7t Irav
T;=25 °C; Vp=12V;
I Latching current, max mA 500 Gate pulse: Is=2 A;
ter=50 us; dig/dt>1 A/us
Iy Holding current, max mA 250 $L==2:].52 °\$;; Gate open
BLOCKING
Lo Tnc Repet!tﬁve peak off-state and mA 50 Ti=Tjmax;
! Repetitive peak reverse currents, max Vo=Vorm; VrR=Vram
200, 320,
Critical rate of rise of 500, 1000, | Ti=T;max;
(VoA | ot ctate voltage?, min Vius 1600, 2000, V]D=(;.67'VDRM; Gate open
2500
TRIGGERING
3.00 Ti= Tjmin
Ver Gate trigger direct voltage, max \ 2.50 T;=25 °C
1.50 = Timac | Vp=12V; I,=3 A;
400 Ti= Tjmin Direct gate current
Ier Gate trigger direct current, max mA 250 Tj= 25 °C
150 Tj= Tj max
Voo Gate non-trigger direct voltage, min % 0.70 T5=T; maxy
Vp=0.67"Vprw;
I Gate non-trigger direct current, min mA 65.00 Direct gate current
SWITCHING
toa Delay time, max us 1.10 T;=25 °C; Vp=1000 V; Im=Iray;
di/dt=200 A/us;
tat Turn-on time, max us 3.00 Gate pulse: Isc=2 A; V=20 V;
tee=50 pus; dig/dt=2 A/],LS
. égg’ igg’ dyD/dt=50 V/us; Ti=T;max; In= Iray;
tq Turn-off time?, max us 320’ 400’ diz/dt=-10 A/us; Vk=100V;
! ! VD=0.67'VDRM
500
Qr Recovered charge, max uC 700 Ti=T; max; Im=320 A;
tor Reverse recovery time, max us 16 dir/dt=-10 A/ps;
I Reverse recovery current, max A 88 Ve=100 V
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THERMAL

Rinic ™ | resi o 0.070 Double side cooled
Renjc-a mae):(rma resistance, junction to case, °C/W 0.154 Direct current | Anode side cooled
Renje-k 0.126 Cathode side cooled
Ree 'rll"ll';e):(rmal resistance, case to heatsink, °C/W 0.010 Direct current
MECHANICAL
m Weight, max g 65
. mm 7.94
Ds Surface creepage distance (inch) (0.313)
. . . mm 5.00
D. Air strike distance (inch) (0.197)
PART NUMBERING GUIDE NOTES
T 123 320 18 A2 E2 N 1) Critical rate of rise of off-state voltage
1 2 3 4 5 6 7 Symbolof Group P2 K2 E2 A2 TI PL M1
1. Phase Control Thyristor (dvo/dt)ar, V/us | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500
2. Design version
3. Mean on-state current, A 2 Turn-off time (dvo/dt=50 V/us)
4. Voltage code Symbolof Group = X2 = T2 P2 M2 K2 H2 E2
5. Critical rate of rise of off-state voltage, V/us ty ps 125 | 160 | 200 | 250 | 320 | 400 | 500
6. Turn-off time (dvo/dt=50 V/us)
7. Ambient conditions: N — normal; T — tropical
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OVERALL DIMENSIONS
Package type: T.Al
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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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Coefficients for max curves
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On — state voltage - Vm, V
A+B-i, +C-In(i, + )+ D- /i,

A
B
C
D

Analytical function for On-state characteristic:
Vi

On-state characteristic model (see Fig. 1)

1,2
Fig 1 — On-state characteristics of Limit device
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1,0000

0.002739
0.01499
0.006598
0.00269
0.006637
0.002704

0,1000

Time —t, s
0.005231

0.1478
0.002598
0.01311
0.002638
0.01361
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0,0100

0.02226
0.533
0.02327
0.5669
0.03706
0.2338

Fig 2 — Transient thermal impedance Z;. vs. time t

0,0010

0.03233
0.2392
2.653
0.05654
2.653

0.08459
Transient thermal impedance junction to case Z:,c model (see Fig. 2)

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

Amplitude of pu term.
Time constatnt of ry, term.

t = Duration of heating pulse in seconds.

Zwic = Thermal resistance at time t.

R;
Ti

R, K/W

Tiy S

R, K/W

Tiy S

R, K/W

Tiy S

Where i = 1 to n, nis the number of terms in the series.
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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 I.. vs. commutation rate diz/dt
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Fig 6 — Maximum

recovery time t.. vs. commutation rate diz/dt (25% chord)
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Mean on-state power dissipation — Pr(av), W
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Fig. 7 - Mean on-state power dissipation Prav vs. mean on-state current I for sinusoidal current
waveforms at different conduction angles (f=50Hz, DSC)
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Fig. 8 — Mean on-state power dissipation P:av vs. mean on-state current I;.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 I 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 I v vs. case temperature T for rectangular current waveforms at

different conduction angles and for DC (f=50Hz, DSC)
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T123-320, 29-Jul-2019
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Fig. 11 — Maximum surge on-state current I;sw and safety factor I’t vs. pulse length t,
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Fig. 12 - Maximum surge on-state current Irsv vs. number of pulses n,
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