PROTON-ELECTROTEX

Electrically isolated base plate

Single Thyristor Module

Industrial standard package For Phase Control
Simplified mechanical design, rapid assembly MT1-400-28-B0
Pressure contact
Mean on-state current Irav 400 A
Repetitive peak off-state voltage Voru
2600...2800 V
Repetitive peak reverse voltage Viram
Turn-off time t 250, 320, 400, 500 ps
Vorm, Vrem, V 2600 2800
Voltage code 26 28
T;, °C —40...+125
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MAXIMUM ALLOWABLE RATINGS

ON-STATE
. 400 T=87°C;
I (I\:/Iuar);glr::m allowable mean on-state A 417 T.=85 °C;
180° half-sine wave; 50 Hz
T.=87 °C;
Irrms RMS on-state current A 628 180° half-sine wave; 50 Hz
180° half-sine wave;
=10 ms; sing| Ise;
11.0 T=T) tp_O_s, S.I gle pulse;
130 | T=250C | Lo-Ve=0Vi
' = Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
I S -stat t kA
oM urge on-state curren 180° half-sine wave;
t,=8.3 ms; single pulse;
120 | TeTme | 007 i Single pU
140 | T=250c | 250V
' = Gate pulse: Is=2 A;
tee=50 ps; dig/dt=1 A/us
180° half-sine wave;
600 T=T) tp=_10 TS; sllngle pulse;
840 | T=250C | Lo VR=OVi
= Gate pulse: Is=2 A;
ter=50 ps; dig/dt=1 A/us
I’t Safety fact A’s10°
afety factor 180° half-sine wave;
590 T=T) tp=_8.3_ms; .smgle pulse;
810 | T=25°C | oo =0V
~ Gate pulse: Is=2 A;
tee=50 ps; dig/dt=1 A/us
BLOCKING
T' min< T <T' max
Repetitive peak off-state and oo pate _
Voru, Vrem Repetitive peak reverse voltages \ 2600...2800 | 180° half-sine wave; 50 Hz;
Gate open
oy T min< T <T max'
Non-repetitive peak off-state and e e )
Vosu, Vrsm Non-repetitive peak reverse voltages Vv 2700...2900 éggn half-sine wave; single pulse; Gate
Vo V. Direct off-state and vV 0.6Vorm | Ti=Tjmax
br TR Direct reverse voltages 0.6'Vrrm Gate open
TRIGGERING
Irom Peak forward gate current A 8 T=T.
Viay Peak reverse gate voltage Vv 5 e
Ps Gate power dissipation W 4 T;=T;max for DC gate current
SWITCHING
Critical rate of rise of Ti=Timax; Vo=0.67"Vorm; Irv=2000 A;
(dir/dbt) e on-state current Alus 1250 Gate pulse: Is=2 A;
non-repetitive (f=1 Hz) tep=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 Vv 1.80 T;=25 °C; Iin=1256 A
Vr(ro) On-state threshold voltage, max Vv 1.056 Ti=Tjmax;
rr On-state slope resistance, max meQ 0.668 0.5 Itav < Iy < 1.5 w Iy
T;=25 °C; Vp=12V;
I Latching current, max mA 1000 Gate pulse: Is=2 A;
ter=50 pus; dig/dt=1 A/us
Iy Holding current, max mA 300 $:>==2152 °\$;; Gate open
BLOCKING
Repetitive peak off-state and 100 Ti=T; max
Torry Tnw Regetitive Fp)eak reverse currents, max | M 3.00 T;=215 oc | Vo= Voruj Ve=Vean
200, 320,
Critical rate of rise of 500, 1000, | Ti=T;max;
(@vo/dt)a |t ctate voltage?, min Vius 1600, 2000, V]D=6-67'VDRM; Gate open
2500
TRIGGERING
3.00 Ti= Timin
Ver Gate trigger direct voltage, max Vv 2.50 T;=25 °C
2.00 Ti= Timax | Vo=12V; I,=3 A;
400 Ti= Tjmin Direct gate current
Ler Gate trigger direct current, max mA 250 Tj= 25 °C
200 Ti= Timex
Voo Gate non-trigger direct voltage, min Y% 0.55 Ti=Tjmax;
VD=0.67'VDRM;
Ieo Gate non-trigger direct current, min mA 60.00 Direct gate current
SWITCHING
ta Delay time, max us 0.55 T;=25 °C; Vo=1500 V; Im=Iny;
di/dt=200 A/us;
ty Turn-on time, max us 5.00 Gate pulse: Is=2 A; Ve=20 V;
tee=50 us; diG/dt=2 A/MS
- 250. 320 dVD/dt=50 V/p.S; Tj=Tj max; Itm= Itav;
tq Turn-off time?, max us 400’ 500’ dir/dt=10 A/us; Vr=100V;
! Vp=0.67 Vprwv;
Qn Total recovered charge, max uC 2000 T=T max; Im=400 A;
ter Reverse recovery time, max us 28 dir/dt=-10 A/ps;
I Reverse recovery current, max A 143 Vrk=100 V
THERMAL
Rene Thermal resistance, junction to case
- per mo_dule W | 0.0550 180° half-sine wave, 50 Hz
Ru Thermal resistance, case to heatsink
per module | °C/W | 0.0100
INSULATION
Viso Insulation test voltage kv 228 gllclg wave, 50 Hz; E;i 2;':
MECHANICAL
M Mounting torque (M6)® Nm 6.00 Tolerance + 15%
M. Terminal connection torque (M10)* Nm 12.00 Tolerance + 15%
m Weight, max g 900




PART NUMBERING GUIDE NOTES

'MT 1 - 400 - 28 - A2 E2 - BO - N Y Critical rate of rise of off-state voltage
1 2

3 4 5 6 7 8

. Thyristor module (MT)
. Circuit Schematic 2) e _

. Average On-state Current, A Turn-off time (dvo/dt=50 V/us)
. Voltage Code

. Critical rate of rise of off-state voltage

. Group of turn-off time (dvp/dt=50 V/us) 5 )
. Package Type (M.B0) The screws must be lubricated

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

ty, us 250 320 400 500

ONOUTRA,WN -

. Ambient Conditions:
N — Normal

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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Fig 1 — On-state characteristics of Limit device

Analytical function for On-state characteristic:
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On-state characteristic model (see Fig. 1)




020Z-22a-ST ‘09-004-T LI

T L J-IT - - - - [JLC-CI_-C_J-_——-—JIC0- - L _I—-—I_-_——-JLJJ - - _-—LC_-_—=
[N I | e
R e I I O T O By
Lprr‘WL\k\L\\\\er,\rpwr\L\\\\kr,LL\rL\\F\\\w[LLL\TL\\r\\\
Lo S et Y
::,/, (N | [ | [N |
OTrTr - TN~ ~ T T - - -~ Th T~ T~ -~~~ - T
[T [ (N | [ | [N |
\,\,,\,\,\\,\4\W\\\\:\j\,\\,\,\\\,\\\\j\]\,\,\\,\\\,\\\w,\]\,J\,\Jw\,\\\\
[N [ (N | [ | [ |
(NS [ W (N | [ | [N |
I PRI IR R R R I I R I I R R I
SRR i ¥ o ) S - I ICIZIZIZD 2o [} [y ]
it b ——+ |- - I + R | 1= =
porry T 1O 1 | T TOITITITT T 1T
ITTT 17T i i 1717 I (|
mTrTr J\%\O\\\J I [N I I
[IRPURNENENNA W 2L S I [ | |
[N VA m | | [ | |
[INPURNENERNIN W S v S I [ I |
[ | © | | [ | |
[N W P I I [ I I
IERNEAY [0] | | L | |
g v W g T =TT T T
FICCT O\ =="C-Z0fCCCIZCZI---TC [ s e e e !
INQUREERVIRI) VR P, i} I [ | |
R e o N B I I=1—1 I |
FLLd-o 4 I I—1—1 I ]
L | 1 | |
I 1717 I I
| 1 I |
I (I | |
| [ | |
| [ | |

I

T

[ I I I
[ I I I
[ I I I
H4+++A4—-+—-—-1——-—-—|4+
ICCTIZICZOCZZZar
L I
O SR B N N AN N R NN
[ I I I I
fnt+ret+4—-—+—-—-1—— = —|4
[ I I I I
ANt +rec+a4—-—+—-—-1—— = —|4
[ I I I I
[ I I I I
L I I I I
AR S e e el I Bl il e el i Bl B
Flat bbbk ded e == =4
HNmt+ret+4—-—+—-—-1——-—-—|4
MmTrrraa- T~ 71—~ =771
ANt rec+ta4—-—+——-1—— = —|4
R T [
[ I I I I
e I
[ I I I I
[ I I I I
[ I I I I
o o o o —
o o o — o
o o — o o
o = o o o
— o o o o
o o o o o

PRI
MM 7 — 9duepadwil [ewlaLy Juaisueld |

100,00000
0.0001363
0.0002448

10,00000

0.001791
0.002348

1,00000

0.0006528
0.01038

0,10000

0.01635
0.2335

0,01000
Time—t, s

0,00100
0.0112
1.000

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

0,00010

3.132
Transient thermal impedance junction to case Z:,,c model (see Fig. 2)

Analytical function for Transient thermal impedance junction to case Zw for DC:
0.0249

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

t = Duration of heating pulse in seconds.

Z:wic = Thermal resistance at time t.

R;
Ti
R, K/W

Tiy S

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




MT1-400-BO, 15-Dec-2020
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MT1-400-B0, 15-Dec-2020
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Fig 4 — Maximum reverse recovery current I.. vs. commutation rate diz/dt




MT1-400-B0, 15-Dec-2020
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MTx-400-B0, 25-Feb-2021
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Mean on-state power dissipation — PT(AV), W

MTx-400-B0, 25-Feb-2021
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7 — Mean on-state power dissipation Prav vs. mean on-state current Iy for rectangular current
waveforms at different conduction angles and for DC (f=50Hz, DSC)
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Fig. 8

— Mean on-state current Iy vs. case temperature Tc for sinusoidal current waveforms at different
conduction angles (f=50Hz, DSC)
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MTx-400-B0, 25-Feb-2021
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Fig. 9 - Mean on-state current Ir.v vs. case temperature Tc for rectangular current waveforms at
different conduction angles and for DC (f

MT1-400-B0O, 26-May-2021
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Fig. 10 — Maximum surge on-state current Irsv and safety factor I’t vs. pulse length t,
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