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IGBT, Inverter

Maximum Rated Values

Symbol Item Conditions Rating Unit
IGBT
Vs Collector-emitter voltage Ty=25°C 1200 \Y
Vaes Gate-emitter voltage - +20 A"
Ic Collector current, DC Tc=100°C,T\=175°C 50 A
Icrm Repetitive peak collector current Tc=80°C,t,=1ms 100 A
Prot Total power dissipation Tc=25°C,T\=175°C 278 W
Characteristics Values
Symbol Item Conditions Values Unit
IGBT Min.  Typ. Max.
Ices Collector-emitter cut-off current Vce=1200V,Vce=0V,T,j=25°C - - 1 mA
Ies Gate leakage current Vce=0V,Vae=20V,T,;j=25°C - - 100 nA
VGE(th) Gate-emitter threshold voltage Ic=1.5mA,Vce=VaE, Tj=25°C 5.2 5.6 6.6
T=25°C - 2.23 -
. . Ic=50A AV
VEsat Collector-emitter saturation voltage Tw=125°C - 2.324 -
Vae=15V
T,=150°C - 2.436 -
Cies Input capacitance - 3.535 -
Coes Output capacitance Ver=25V,Vas=0v - 0.231 - nF
: f=1MHz,T\=25°C
Cres Reverse transfer capacitance - 0.119 -
Vee=600V,Ic=50A
Qac Gate charge Vgr=-15.. +15V.Ty=25°C - 0.201 - uC
Rg Internal gate resistance Ty=25°C - 4 - Q
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MPFA50R12CBF

T,=25°C - 245 -
td(on) Turn-on delay time T\=125°C - 212 -
T,=150°C - 208 -
Vo600V T,=25°C - 127 -
tr Rise time . C—C5_0A Ty=125°C | - | 146 | -
© Ty=150°C | - | 145 | -
Vee==£15V ns
T,=25°C - 474 -
. RaGon=5 1Q
td(ofn) Turn-off delay time T=125°C - 748 -
Raom=51Q
T,=150°C - 1188 -
T,=25°C - 411 -
te Fall time T,=125°C - 238 -
T,=150°C - 1257 -
Vcc=600V, IC=50A ij:25°C - 14.39 -
Eon Turn-on energy (per pulse) Vee=£15V, Reon=51Q T=125°C - 18.19 -
di/dt=1570A/ps(T\=25°C) T,=150°C - 19.21 - ;
m,
V=600V, Ic=50A T.j=25°C - 3.42 -
Eotr Turn-off energy (per pulse) Vaee=£15V, Rgom=51Q Ty=125°C - 4.56 -
du/dt=5500V/ps(T.j=25°C) | T\=150°C - 4.80 -
Vee=600V,Vee<15V,T,;=25°C
SC data | Short-circuit current « oF ! - 560 - A
Ves<1200V,tp<10pus
Ruc Thermal resistance,junction to case | Per IGBT - - 0.54 | K/W
Rucu Thermal resistance,case to heatsink | Per IGBT, Agrease=1W/(m-K) - 0.295 - K/W
Tjop Temperature under switching conditions -40 150 °C
Diode, Inverter
Maximum Rated Values
Symbol | Item Conditions Rating Unit
VRrM Repetitive peak reverse voltage Ty=25°C 1200 v
Ir Forward current,DC Tc=80°C,T\=175°C 50 A
Irrm Repetitive peak forward current t,=1ms 100 A
I’t I’t-value Vr=0V,t,=10ms, T\j=125°C 667 A%
Characteristic Values Min.  Typ. Max
T,=25°C - 2.31 -
. IF=50A
Vr Continuous forward voltage T\=125°C - 2.11 - v
Vee=0V
T,=150°C - 1.99 -
T,=25°C - 21.5 -
Irm Peak reverse recovery current T\=125°C - 28.0 - A
Vr=600V T,=150°C - 28.9 -
IF=50A T,=25°C - 86.3 -
ter Reverse recovery time Vee=-15V T=125°C - 169 - ns
-dir/dt=1560A/ps T,=150°C - 228 -
(Ty=25°C) T,=25°C - 0.92 -
Qr Recovered charge T=125°C - 6.89 - uC
T,=150°C - 9.74 -

©2022 Marching Power. All rights reserved

2/9

2022.07 Verl.0




MPFA50R12CBF

T,=25°C - 1.9 -
Erec Reverse recovery energy T\=125°C - 24 - mJ
T,=150°C - 2.8 -
Rinjc Thermal resistance, junction to case | per diode - - 0.81 | K/'W
Rincn Thermal resistance, case to heatsink | Per diode, Agrease=1 W/(m * K) - 0.44 - K/'w
Tjop Temperature under switching conditions -40 150 °C
Diode, Converter
Maximum Rated Values
Symbol | Item Conditions Rating Unit
VRrM Repetitive peak reverse voltage Tj=25°C 1800
Irrmsm | Maximum RMS forward current per chip Tc=80°C 50
Irmsm Maximum RMS current at rectifier output Tc=80°C 60
Ipsm Surge forward current tp = 10ms, T,=150°C 420
I’t I’t-value Ty, = 10ms,T\;=150°C 882 A%s
Characteristic Values
Symbol | Item Conditions Values Unit
Min.  Typ. Max.
T,=25°C - 1.98 -
. Ir=50A
Vr Continuous forward voltage T,=125°C - 1.79 -
V=0V
T,=150°C - 1.68 -
T,=25°C - - 10
Ir Reverse current Vr=1800V Ty=125°C - - - HA
T,=150°C - - -
Rinsc Thermal resistance, junction to case per diode - - 0.85 | K'W
Rincu Thermal resistance, case to heatsink Per diode, Agrease=1 W/(m * K) - 0.465 - K/'W
Tyjop Temperature under switching conditions -40 150 °C
Note:
IGBT electrical characteristics according to IEC 60747 — 9
Diode electrical characteristics according to IEC 60747 — 2
NTC Thermistor Characteristics
. Values Unit
Symbol Item Conditions ;
Min. Typ. Max.
Ros Rated resistance Tc=25°C - 5 - kQ
AR/R Deviation of resistance Tc=100°C,R100=493Q -5 - 5 %
Pos Power dissipation Tc=25°C - - 20 mW
Bassso B-constant Ro=Rosexp[Bas/s0(1/T2-1/(298.15K)) - 3375 -
Bassso B-constant Ro=Rosexp[Bas/g0(1/T2-1/(298.15K)) - 3411 - K
Bas/00 B-constant Ro=Rosexp[Ba2s/100(1/T2-1/(298.15K)) - 3433 -
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MPFA50R12CBF

Module
Symbol | Item Conditions Rating Unit
) Terminals to baseplate,
VisoL Isolation voltage ) 2500 v
RMS, f=50Hz,t=1min
Tjmax Maximum junction temperature | - 175 °C
L i Continuous operationg(under
Tjop Operating junction temperature Lo -40~150 °C
switching)
Tstg Storage temperature - -40~125 °C
. Values Unit
Symbol | Item Conditions ;
Min. Typ. Max.
Ms Mounting torque Mounting to heat sink,M5 screw 3 - 6 Nm
) Terminal to terminal - - -
ds Creepage distance - mm
Terminal to base plate - 10 -
Terminal to terminal - - -
da Clearance - mm
Terminal to base plate - 7.5 -
m Weight - - 173 - g
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output characteristic IGBT,Inverter (typical)
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switching losses IGBT, Inverter (typical)
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output characteristic IGBT,Inverter (typical)
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MPFA50R12CBF

forward characteristic of Diode, Inverter (typical) switching losses Diode, Inverter (typical)
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Cricuit Diagram
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Conducting type
R=Reverse
conducting

Norminal Current
50=50A

Norminal Voltage
12=1200V

Circuit Configuration

FA= Single rectifier +3 phase bridge
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C=EconoPIM™2 KT3
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IGBT technology
B=MP IGBT4

F=FRD information
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