
4MBI340VF-120R-50 IGBT Modules

Higher efficiency
Optimized Advanced T-type circuit
Low inductance module structure

Inverter for motor drive
Uninterruptible powre supply
Power conditioner

 (Unit : mm)

■ Equivalent Circuit

1 2017/06
FM5F08534a

■ Applications

■ Features

■ Outline drawing

IGBT Power Module (V series)
1200V/340A/IGBT, ±600V/340A/RB-IGBT, 4-in-1 package

Weight: 460g (typ.) 
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4MBI340VF-120R-50 IGBT Modules

Collector-Emitter voltage
Gate-Emitter voltage

Continuous
1ms

Collector power dissipation 1 device
Junction temperature

Case temperature
Storage temperature

  (*1) All terminals should be connected together during the test.
  (*2)    Recommendable value :  2.5-3.5 Nm  (M5 or M6)
  (*3)    Recommendable value :  2.5-3.5 Nm  (M5)
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■ Absolute Maximum Ratings (at T c= 25oC unless otherwise specified)

SymbolItem Condition

Collector-Emitter voltage
Gate-Emitter voltage
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4MBI340VF-120R-50 IGBT Modules

V GE = 0V
V CE=
V GE = 0V
V GE = ±20V
V CE = 20V
I C =
V GE = 15V
I C = 300A

V GE = 15V
I C = 300A

-
V CE=10V,V GE=0V,f =1MHz

Turn-on time
V cc =
I C    = 300A

Turn-off time V GE= ±15V
R G = +10/-1Ω
I F = 300A

I F = 300A

Reverse recovery time SW mode : B
V cc = 400V 300A
V GE= ±15V +8.2/-39Ω
V GE = 0V
V CE=
V CE = 0V
V GE= ±20V
V CE = 20V
I C =
V GE= 15V
I C = 300A
V GE= 15V
I C = 300A

-
V CE=10V,V GE=0V,f =1MHz

Turn-on time
V cc=
I C =

Turn-off time V GE=
R G = +8.2/-39Ω

Reverse recovery time SW mode : A
V cc= 400V I C = 300A
V GE= ±15V R G = +10/-1Ω
P-N - -
P-M - -
M-N - -

■ Thermal resistance characteristics

 (*1)  This is the value which is defined mounting on the additional cooling fin with thermal compound.
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Collector-Emitter
saturation voltage
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(chip)
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300A
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μs
t r

t r(i) - 1.32 3.00
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-
-
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-
-
-

Internal inductance
L

40
33 nH
33

Symbol

R th(j-c)

R th(c-f)

Item

T3, T4 RB-IGBT
with thermal
compound

T1, T2
T3, T4

Contact thermal resistance
(1device) (*1)

-
-

oC/W

-

0.075
0.112
0.084

0.025
0.017

-

μs

Gate-Emitter
leakage current

I GES - - 400

V CE(sat)

(terminal)

T vj= 25oC - 2.05 2.35
T vj=125oC - 2.40

nA

Gate-Emitter
threshold voltage

V GE(th) 6.0 6.5 7.0 V300mA
Collector-Emitter
saturation voltage

Unitsmin. typ. max.
Zero gate voltage
collector current

I CES - - 2.0 mA1200V

Items Symbols Conditions Characteristics
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-
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μs
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5.5 6.5 7.5 V300mA

Gate-Emitter
leakage current

I GES -

t rr - - 0.3 μsI F =
R G =

Zero gate voltage
collector current

I CES - - 3.0 mA600V

Ω
Input capacitance C ies - 0.5 1.05 nF

±15V - 0.11 0.35

■ Electrical characteristics (at T vj= 25°C unless otherwise specified)
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T vj=150oC

T vj= 25oC
T vj=125oC
T vj= 25oC
T vj=125oC

- - 0.3

V- 2.60 -
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- 2.55 2.95
- 2.70 -

nA

Gate-Emitter
threshold voltage

V GE(th)



4MBI340VF-120R-50 IGBT Modules

■ Definitions of switching time

■ Definitions of switching mode

SW mode

SW: Connect to drive circuit and input gate signal
ON: Bias voltage of gate　+15V
OFF: Reverse bias voltage of gate　-15V
V cc1=2×V cc

Warning
When reverse voltage is applied to C-E of RB-IGBT without forward gate bias voltage (+VGE), 

the reverse leakage current at C-E will be large. In order to reduce the reverse leakage current, 
+VGE should be applied to G-E of RB-IGBT when reverse voltage is being applied to C-E. 
(Recommended value : +VGE=15V)
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Collector current vs. Collector-Emitter voltage

2017/06
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T vj= 25°C / chip

V GE=0V,  f = 1MHz,  T vj= 25oC

Collector current vs. Collector-Emitter voltage

Capacitance vs. Collector-Emitter voltage (typ.)

Collector-Emitter voltage: V CE [V]

T vj= 25°C / chip
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Collector-Emitter voltage: V CE [V]

[ Inverter (T1, T2) ]
Dynamic gate charge (typ.)

V GE= 15V / chip
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[ Inverter (T1, T2) ]
Collector-Emitter voltage  vs. Gate-Emitter voltage

C
ol

le
ct

or
 c

ur
re

nt
: I

C
 [A

]

Collector-Emitter voltage: V CE [V] Collector-Emitter voltage: V CE [V]
C

ol
le

ct
or

 c
ur

re
nt

: I
C
 [A

]

Gate charge: Q g [uC]
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[ Inverter (T1, T2) ][ Inverter (T1, T2) ]
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Gate - Emitter voltage: V GE [V]

Collector current vs. Collector-Emitter voltage
T vj= 150°C / chip

V cc=900V, I C=300A, T vj=25oC

[ Inverter (T1, T2) ]

[ Inverter (T1, T2) ]
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  Reverse bias safe operating area (max.)

T1, T2 (Terminal)
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[ T1, T2 ]
Reverse recovery characteristics  (typ.)

V cc=400V, V GE=±15V, R G=+10/-1Ω(T1, T2)
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Forward current : I F [A]
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V GE=+/- 15V, R G ≧Recommended,T vj = 150oC (T1, T2)

[ Inverter (T1, T2) ]
Forward current vs. forward on voltage (typ.)

chip

Forward on voltage : V F [V]

Collector current: I C [A]

2017/06
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[SW mode: A] [SW mode: A]
Switching time vs. Collector current  (typ.)
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V cc=400V, V GE=±15V, R G=+1/-1Ω, T vj=125oC (T1, T2)
Switching time  vs.  Collector current  (typ.)
V cc=400V, I C=300A, V GE=±15V, T Vj=125°C

Collector current: I C [A] Gate resistance: R G [Ω] (T1, T2)

[ SW mode A ][ SW mode A ]
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V cc=400V, V GE=±15V, R G=+10/-1Ω (T1, T2)V cc=400V, I C =300A,V GE=±15V

FM5F08534a

Gate resistance : R G [Ω] (T1, T2)

Switching loss  vs.  Collector current  (typ.)

Reverse recovery characteristics  (typ.) Switching loss  vs.  Collector current  (typ.)
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Collector current: I C [A]Gate resistance : R G [Ω] (T1, T2)
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Collector current: I C [A]

[ SW mode A (T3,T4 RB-IGBT recovery) ]

2017/06

[ SW mode A (T3,T4 RB-IGBT recovery) ]
Switching loss  vs.  gate resistance  (typ.)

V cc=400V, I C=300A, V GE=±15V V cc=400V, V GE=±15V, R G=+10/-1Ω (T1, T2)
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T vj = 25oC / chip T vj = 125oC / chip

V GE =15V / chip T vj = 25oC / chip

[ AC-Switch (T3, T4) ]

Gate - Emitter voltage: V GE [V]
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Collector-Emitter voltage: V CE [V] Gate charge: Q G  [nC]
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Dynamic gate charge  (typ.)
V GE = 0V,  f  = 1MHz,  T vj = 25oC                 V cc=300V, I C=300A, T v j=25oC
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Capacitance  vs.  Collector-Emitter voltage  (typ.)
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Collector-Emitter voltage: V CE [V]Collector-Emitter voltage: V CE [V]

Collector current vs. Collector-Emitter voltage (typ.)

Collector-Emitter voltage: V CE [V]

[ AC-Switch (T3, T4) ]

Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)

[ AC-Switch (T3, T4) ]
Collector current vs. Collector-Emitter voltage (typ.)

Collector current vs. Collector-Emitter voltage (typ.)
[ AC-Switch (T3, T4) ]
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[ SW mode B ]

Gate resistance : R g [Ω] (T3, T4)

[ SW mode B ]

V cc=400V, V GE=±15V, R G=+8.2/-39Ω (T3, T4)
Switching loss  vs.  Collector current  (typ.)

[ SW mode B (T1,T2 FWD recovery) ]

V cc=400V, I C=300A, V GE=±15V, T vj=125°C

Collector current: I C [A]

Switching loss  vs.  Collector current  (typ.)

Collector current: I C [A]
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Switching loss  vs.  Collector current  (typ.)
[SW mode B]

Switching time vs. Collector current (typ.)
V cc=400V, V GE=±15V, R G=+8.2/-39Ω, T vj=125oC (T3, T4)
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V cc=400V, I C =300A, V GE=±15V

[SW mode B]
Switching loss vs. gate resistance  (typ.)

V cc=400V, V GE=±15V, R G=+8.2/-39Ω (T3, T4)

Collector current: I C [A]
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Gate resistance: R G [Ω] (T3, T4)

[ SW mode B (T1,T2 FWD recovery) ]
Switching loss  vs.  gate resistance  (typ.)

V cc=400V, I C=300A, V GE=±15V
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Collector current: I C [A]
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T3, T4 (Terminal)

Forward current : I F [A]

Transient Thermal Resistance (max.)
  Reverse bias safe operating area (max.)
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Collector-Emitter voltage: V CE [V]

V GE=±15V, R G ≧Recommended, T v j=125oC (T3, T4)
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P 
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V RP [V]V RP [V]

FM5F08534a
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Reverse recovery withstand capability for FWD
T vj=150oC

Reverse recovery withstand capability for RB-IGBT
T vj=125oC
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RBSOA   
(Repetitive pulse) 
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Pulse Width : Pw [sec] 

IGBT 

RB-IGBT FWD 

0.0008 0.0053 0.0331 0.0472

V-IGBT 0.0080 0.0107 0.0353 0.0240

FWD 0.0120 0.0161 0.0530 0.0359

RB-IGBT 0.0093 0.0125 0.0412 0.0279
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Pmax[T3,T4]=100kW 
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