PROTON-ELECTROTEX

Electrically isolated base plate

Double Thyristor Module

Industrial standard package For Phase Control
Simplified mechanical design, rapid assembly MTx-400-28-A2
Pressure contact
Mean on-state current Irav 400 A
Repetitive peak off-state voltage Vorm
2000...2800 V
Repetitive peak reverse voltage Viram
Turn-off time t 250 ps
Vorv, Vrru, V 2000 2200 2400 2600 2800
Voltage code 20 22 24 26 28
T;, °C —40...4+125
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MAXIMUM ALLOWABLE RATINGS

ON-STATE
. 400 Tc=89 °C;
I (I\:/Iuar);lergrm allowable mean on-state A 437 T.=85 °C;
180° half-sine wave; 50 Hz
T.=89 °C;
Irrms RMS on-state current A 628 180° half-sine wave; 50 Hz
180° half-sine wave;
11.0 T=T) mox tp=_10 Ts; sllngle pulse;
130 | T=25°C | YoSVR=O0VS
) ’_ Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
I Surge on-state current kA
M ure urr 180° half-sine wave;
t,=8.3 ms; sing| Ise;
190 =T, o =t _ms .smg e pulse
140 | T=250c | - VR=0VS
) ~ Gate pulse: Is=2 A;
tee=50 ps; dig/dt=1 A/us
180° half-sine wave;
t,=10 ms; single pulse;
600 | T=Tyma | oo, o SINGIEPY
840 T=25oc | P=Ve=0 Vi
m Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
I’t Safety facto A’s10°
ty r 180° half-sine wave;
590 T=T) o tp=_8.3_ms; .smgle pulse;
810 | T=25°c | V=0V
! Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
BLOCKING
T' min< T <T' max;
Repetitive peak off-state and e pate i )
Vorw, Vrrm Repetitive peak reverse voltages V | 2000...2800 | 180° half-sine wave; 50 Hz;
Gate open
- Timin< Tj <Tjmax;
Non-repetitive peak off-state and e e .
Voswy Vesw Non-repetitive peak reverse voltages V| 2100...2300 cl)ggn half-sine wave; single pulse; Gate
Vo V. Direct off-state and Vv 0.6'Voru Ti=T; max;
br TR Direct reverse voltages 0.6Vem | Gate open
TRIGGERING
Irgm Peak forward gate current A 8 T=T.
Vrm Peak reverse gate voltage Vv 5 o™
Ps Gate power dissipation W 4 T;=T; max for DC gate current
SWITCHING
Critical rate of rise of Ti=Tjmax; Vo=0.67"Vpry; Irv=2100 A;
(div/dt)cit on-state current Alus 1600 Gate pulse: I=2 A;
non-repetitive (f=1 Hz) tee=50 ps; dig/dt=2 A/us
THERMAL
Tstg Storage temperature °C -40...+50
T; Operating junction temperature °C -40...+125
Teop Operating temperature °C —40...+125
MECHANICAL
a Acceleration under vibration | m/s’ | 50




CHARACTERISTICS

ON-STATE
Vim Peak on-state voltage, max \" 1.80 T;=25 °C; I;m=1256 A
V1(ro) On-state threshold voltage, max V 0.989 Ti=Tjmax;
rr On-state slope resistance, max mQ 0.626 0.5 Itav < It < 1.5 7 Iray
T;=25 °C; Vp=12V;
I Latching current, max mA 1000 Gate pulse: Is=2 A;
ter=50 pus; dig/dt=1 A/us
I Holding current, max mA 300 $L;2152 \i ' Gate open
BLOCKING
Repetitive peak off-state and 100 Ti=Tj max
Tors Tra Regetitive Eeak reverse currents, max mA 3.00 T;= 55 oc | Vo=Vor; Vr=Vean
200, 320,
Critical rate of rise of 500, 1000, | Ti=T;max;
(dVo/d)ate | ot state voltage?, min Vius 1600, 2000, V:)=6.67'VDRM; Gate open
2500
TRIGGERING
3.00 Ti= Timin
Ver Gate trigger direct voltage, max \ 2.50 T;=25 °C
1.50 Ti= Timax | Vp=12 V; Ip=3 A,
400 Ti= Tymin Direct gate current
Ier Gate trigger direct current, max mA 250 Tj=25°C
150 Ti= Ty max
Voo Gate non-trigger direct voltage, min v 0.55 T5=T; max;
VD=0.67'VDRM;
Iep Gate non-trigger direct current, min mA 60.00 Direct gate current
SWITCHING
toe Delay time, max s 0.55 }./: dzti 280 \1\”/1?00 Vi Tmn=Trny;
. Gate pulse: Is=2 A; Ve=20V;
Lt Turn-on time, max us 5.00 ter=50 ps; dig/dt=2 Aps
dvp/dt=50 V/us; Tj=T;max; Iim= Itav;
tq Turn-off time?, max us 250 dir/dt=10 A/us; Vk=100V;
Vp=0.67 Vprwv;
Qr Recovered charge, max uC 2220 Ti=T;ma Im=630 A;
tr Reverse recovery time, max us 31 dir/dt=-10 A/ps;
I Reverse recovery current, max A 143 Vrk=100 V
THERMAL
Thermal resistance, junction to case
per module | °C/W 0.0275 R .
Reye per arm | °C/W 0.0550 180° half-sine wave, 50 Hz
per module | °C/W 0.0265 DC
per arm | °C/W 0.0530
Thermal resistance, case to heatsink
Rihen per module | °C/W 0.0100
per arm | °C/W 0.0200
INSULATION
VisoL Insulation test voltage kv ggg gllclg wave, 50 Hz; :;TOSZ?C
MECHANICAL
M; Mounting torque (M6)? Nm 6.00 Tolerance + 15%
M, Terminal connection torque (M10)® Nm 12.00 Tolerance + 15%
m Weight, max g 1500




PART NUMBERING GUIDE NOTES

"MT '3 [=7400 (= [28 [= A2 'M2 = A2 [= [N |V Critical rate of rise of off-state voltage
1 2

3 4 5 6 7 8

1. Thyristor module (MT)
Thyristor — Diode module (MT/D) 5 . _
Diode — Thyristor module (MD/T)  Turn-off time (dvo/dt=50 V/us)
2. Circuit Schematic: %
3 — serial connection to, 1S 250
4 — common Cathode
5 — common Anode
. Average On-state Current, A
. Voltage Code
. Critical rate of rise of off-state voltage
. Group of turn-off time (dvp/dt=50 V/pus)
. Package Type (M.A2)
. Ambient Conditions:
N — Normal

(dvo/dt)air, V/us | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500

3 The screws must be lubricated

oONOUT A~ W

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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Analytical function for On-state characteristic:
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Fig 2 — Transient thermal impedance Zc vs. time t

Analytical function for Transient thermal impedance junction to case Zw; for DC:

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

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

Amplitude of pw term.

R =

Ti

Time constatnt of ry, term.

0.001791
0.002348

0.0006528

0.01038

0.01635
0.2335

0.0112

1.000

0.0249

3.132

R, K/W

Tiy S

Transient thermal impedance junction to case Z:,,c model (see Fig. 2)
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MTx-400-A2, 19-Jan-2022
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Fig 5 — Maximum recovered charge Qi (integral) vs. commutation rate dir/dt
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Fig 6 — Maximum recovered charge Q.. vs. commutation rate diz/dt (25% chord)




MTx-400-A2, 19-Jan-2022
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Fig 7 — Maximum reverse recovery current I, vs. commutation rate diz/dt
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Fig. 9 - Mean on-state power dissipation Prav vs. mean on-state current I for sinusoidal current
waveforms at different conduction angles (f=50Hz)
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Fig. 10 — Mean on-state power dissipation Prav vs. mean on-state current I for rectangular current
waveforms at different conduction angles and for DC (f=50Hz)
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Fig. 11 — Mean on-state current I vs. case temperature T¢ for sinusoidal current waveforms at
different conduction angles (f=50Hz)

MTx-400-A2, 19-]Jan-2022

1200

1000

800

600

400

Mean on-state current — Ity A

200

-| © - angle of conduction Rectangular current waveforms -~~~ |-l S -
0 I I I I I

25 35 45 55 65 75 85 95 105 115 125
Case temperature — T, °C

Fig. 12 - Mean on-state current I;av vs. case temperature T¢ for rectangular current waveforms at
different conduction angles and for DC (f=50Hz)
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Fig. 13 — Maximum surge on-state current Isv and safety factor I’t vs. pulse length t;,
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