@ PROTON-ELECTROTEX

RUSSIA
Electrically isolated base plate Double Thyrlsmr Module
Industrial standard package For Phase Control
Simplified mechanical design, rapid assembly MTx-740-24-D
Pressure contact
Mean on-state current Trav 740 A
Repetitive peak off-state voltage Vorm
2000 + 2400 V
Repetitive peak reverse voltage Vram
Turn-off time t 320 pus
Vory, Veaw, V 2000 2200 2400
Voltage code 20 22 24
T, °C —40 + 125
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All dimensions in millimeters (inches)
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MAXIMUM ALLOWABLE RATINGS

Symbols and parameters Units Values Test conditions
ON-STATE
740 T=77 °C
Itav Mean on-state current A 645 T.=85 °C;
180° half-sine wave; 50 Hz
T.=77 °C;
Lrrus RMS on-state current A 1162 180° half-sine wave; 50 Hz
180° half-sine wave;
4.5 T=T e t,=10 ms; single pulse;
280 | T=250c | YoZVR=0 VS
' ~ Gate pulse: Is=2 A;
ter=50 us; dig/dt=>1 A/us
I Surge on-state ent kA
M e curr 180° half-sine wave;
26.0 T=Ty s t,=8.3 ms; .smgle pulse;
300 | T=25ec | omVR=0V;

' ~ Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
180° half-sine wave;
t,=10 ms; single pulse;

3000 | TTime | ooy o SIEPY
3020 | T=250°C | YosVR=0Vi
’_ Gate pulse: Is=2 A,
tee=50 ps; dig/dt=1 A/us
I’t Safety facto A’s10°
ty r 180° half-sine wave;
5805 T=Tymas t,=8.3 ms; single pulse;
3735 | T=25°c | - Ve=0Vi
! Gate pulse: Is=2 A;
ter=50 ps; dig/dt>1 A/us
BLOCKING
T' min< T <T' max
Repetitive peak off-state and ) o pate i )
Voru, Vrem Repetitive peak reverse voltages \ 2000+2400 | 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| 21002500 cnggn half-sine wave; single pulse; Gate
Vo V. Direct off-state and Vv 0.75Vorm | Ti=Tjmax;
br ¥R Direct reverse voltages 0.75Veam | Gate open
TRIGGERING
Irgm Peak forward gate current A 8 T=T.
Veam 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 E:Iimf:ivyﬁo'w.v"m;
(dir/dt)cr o:(—;ti‘ze gzzlr\(/egt( 1) Alus 400 Gate pulse: Ie=2 A:
P - tr=50 ps; dig/dt=2 Afus
THERMAL
Tstg Storage temperature °C -40 + 50
T; Operating junction temperature °C -40 + 125
MECHANICAL
a Acceleration under vibration | m/s’ \ 50
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CHARACTERISTICS

Symbols and parameters Units Values Conditions
ON-STATE
VM Peak on-state voltage, max Vv 1.55 T;=25 °C; [in=3140 A
V(o) On-state threshold voltage, max \' 0.90 T5=Tj max;
rr On-state slope resistance, max meQ 0.210 0.5 Itav < Ir < 1.5 7 Inav
T;=25 °C; V=12 V;
I Latching current, max mA 1500 Gate pulse: Ic=2 A;
tep=50 ps; dig/dt=1 A/us
Iy Holding current, max mA | 300 | TR pen
BLOCKING
Toar. Tago Repet!t!ve peak off-state and mA 150 Ti=Tjmax;
! Repetitive peak reverse currents, max Vo=Vorm; VrR=Vrrm
(dvo/dt)art g#fgczlt;asilggr:emﬁfn V/us 1000 $L=E.FE;VDRM; Gate open
TRIGGERING
4.00 Ti= Timn
Ver Gate trigger direct voltage, max Vv 2.50 T;=25 °C
2.00 1= Timax | Vp=12V; Ip=3 A;
500 Ti= Tjmin Direct gate current
Ier Gate trigger direct current, max mA 300 Tj=25°C
200 Ti= T max
Voo Gate non-trigger direct voltage, min Vv 0.25 =T max;
Vp=0.67"Vory;
Lep Gate non-trigger direct current, min mA 10.00 Direct gate current
SWITCHING
T;=25 °C; Vo=0.4"Vorm; Im=Irav;
ta Delay time us 2.50 Gate pulse: Is=2 A;
tep=50 us; dig/dt=2 A/us
dvo/dt=50 V/us; Ti=Tjmax; Im= Iray;
tq Turn-off time, max us 320 dir/dt=-10 A/us; Vr=100V;
Vp=0.67 Vprw;
Qn Total recovered charge, max uC 2950 Ti=Tjmaq Im= 740 A;
ter Reverse recovery time, max us 31 dir/dt=-10 A/ps;
Lm Peak reverse recovery current, max A 190 V=100 V
THERMAL
Thermal resistance, junction to case
Rihie per module | °C/W 0.0250
per arm | °C/W 0.0500 ]
Thermal resistance, case to heatsink 180° half-sine wave, 50 Hz
Rehen per module | °C/W 0.0080
per arm | °C/W 0.0160
INSULATION
VisoL Insulation test voltage kV igg gll\r/llg wave, 50 Hz; :;1 2::
MECHANICAL
M Mounting torque (M8)" Nm 9.00 Tolerance + 15%
M, Terminal connection torque (M12)" Nm 18.00 Tolerance + 15%
w Weight g 3500

2018-May-14 v1.8 © Proton-Electrotex

Data Sheet MTx-740-24-D

page 3 of 12




PART NUMBERING GUIDE

NOTES

MT 3 - 740 - 24 - D
1 2 3 4 5

1. Thyristor module (MT)
Thyristor — Diode module (MT/D)
Diode — Thyristor module (MD/T)
2. Circuit Schematic:
3 — serial connection
4 — common Cathode
5 — common Anode
. Average On-state Current, A
. Voltage Code
. Package Type (M.D)
. Ambient Conditions:
N — Normal

ol b~ W

()}

Y The screws must be lubricated

UL certified file-No. E255404

b\
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0-0, 21-Jan-2013

MTx-74

On-state current - IT, kA

08 1 1.2 1.4 16 18
On-state voltage - \."T, W

Fig 1 — On-state characteristics of Limit device

Analytical function for On-state characteristic:

V,;=A+B-i;+C-In(i;+1)+D-/ iy

Coefficients for max curves
Tj = 25°C Tj = Tj max
0.952194 0.729742
0.104400 0.150131
-0.166422 -0.222268
0.285964 0.381925

O|0|®m (>

On-state characteristic model (see Fig. 1)
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Fig 2 — Transient thermal impedance

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

n E
Zthf; R\1—e

Where i = 1 to n, nis the number of terms in the series.
t = Duration of heating pulse in seconds.
Z+ic = Thermal resistance at time t.
R; = Amplitude of pw term.
i = Time constatnt of ry term.

i 1 2 3 4 5 6
R, K/W 0.02506 0.009643 0.00348 0.009712 0.001719 0.0004399
T, S 8.474 1.110 0.2289 0.04529 0.009524 0.0002414

Transient thermal impedance junction to case Z:,;; model (see Fig. 2)
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L1

Gate trigger voltage 'VGT’ W

Gate trigner current - lgp, &

Fig 3 — Gate characteristics — Trigger limits

Gate voltage -VG, W

Gate current - I(;’ A

Fig 4 - Gate characteristics — Power curves
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T, = 125°C i

MT=740-0, 1=dun-2015

 uC

i

Total recovered charge -Q

10° : i : i N : i : i S N S i
10° 10 10°
Commutation rate - difdt, A/us

Fig 5 - Total recovered charge, Q. (integral)

MT-740-0, V-dun-2015

Recovered charge —Qn_, e

10° i : : i I S S : i i : N S N S
10° 10 10°
Commutation rate - difdt, Afus

Fig 6 - Recovered charge, Q.- (25% chord)
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Commutation rate - difdt, Afus

Fig 7 - Peak reverse recovery current, I
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t+ (25% chord)

Commutation rate - difdt, A/ps
time,
Data Sheet MTx-740-24-D
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Fig 8
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Iean on-state power dissipation - PT(AW Wy
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Fig 9 — On-state power loss (sinusoidal current waveforms)
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Fig 10 - On-state power loss (rectangular current waveforms)
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MTET40-0 25-0ct-2010

Mean on-state current - IT(AV}’ A

: ‘8 - angle of conduction Sinuseidal current wavefonns[‘“

30 40 a0 60

Case temperature - T, °C

Fig 11 — Maximum case temperature (sinusoidal current waveforms)

MTR740-0 28-0ct-2010

Mean on-state current - IT(AV}’ A

|8 - angle of conduction Rectangular current waveforms|.

an 40 a0 B0

Case temperature - T., °C

Fig 12 - Maximum case temperature (rectangular current waveforms)
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Fig 13 — Maximum surge and I*t ratings
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Fig 14 - Maximum surge ratings
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