
6MBP20XSF060-50
IGBT Module (X series)
600V / 20A / IPM

■ Features
 Low-side IGBTs are separate emitter type
Short circuit protection

 Temperature sensor output function
 Under voltage protection
 Fault signal output function
 Input interface : TTL(3.3V/5V)Active high logic

■ Applications
AC 100 ~ 240V three phase inverter drive for small power
AC motor drives (such as compressor motor drive for 
air conditioner, compressor motor drive for heat pump
applications,fan motor drive,ventilator  motor drive)

■ Terminal assign and Internal circuit
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6MBP20XSF060-50
■ Absolute Maximum Ratings (T vj=25℃,T c=25℃,V cc=15V unless otherwise specified)

Note*2,*3,*4

Forward current
Peak diode forward current

Applied between
VB(U)-COM,VB(V)-COM,
VB(W)-COM

Applied between
U-COM,V-COM,W-COM
Note*5

Input signal current

Sine wave,60Hz

2

DC bus voltage

Note*8

Note*4

Applied between VFO-COM

I F

27.8

V DC

V DC(surge)

V CE(chip)

I C

I FP

20
40

P D_IGBT

600

A

150

-0.5～20
-0.5～20

-0.5～620

3

per single IGBT T C=25℃
per single FWD T C=25℃

Bus voltage (surge)

Inverter block
Fault signal current

30

-0.5～20 V

V

V

Collector power dissipation

IGBT Modules

Virtual junction temperature

(under switching conditions)
High-side supply voltage
Low-side supply voltage

V VB(V)-COM

V VB(W)-COM

High-side bias absolute voltage

Items Symbol Remarks
Note*1
Note*1
V IN=0V
Note*2

FWD power dissipation

1696i
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-40～+125

-0.5～V CCL+0.5

t = 1min,Note*7

V

V IS

T vj

T C

T stg

1
V
°C
°C

sink current
Applied between IS-COM

See Fig.1-1-40～+125

AC1500 Vrms

Conditions

20

500
450

A

A

40

Unit
V
V
V
A

Collector-Emitter voltage
Collector current

Peak collector current I CP

High-side bias offset voltage

Applied between VCCH-COM

Applied between VCCL-COM

sink current

°C

V
V

mA

V

High-side bias voltage for IGBT gate
driving

V B(U)

41.0

V VB(U)-COM

Note*6

T vj

P D_FWD

V CCH

W
W

-5～600

V CC≧15V,V B(*)≧15V

Note*2,*3,*4
Note*2
Note*2

V B(V)

V B(W)

A

V V

V W

V CC≧13V,V B(*)≧13V

Isolation voltage

-0.5～VCCL+0.5
mA

I IN

Input signal voltage V IN

Storage  temperature

V isol

Virtual junction temperature

C
ontrol circuit block

Operating case temperature
°C

I FO

V FO

V CCL

V U

Operating virtual junction temperature
T vjop -40～＋150 °C

Fault signal voltage

-0.5～V CCH+0.5
-0.5～V CCL+0.5

Over current sensing input voltage
150



6MBP20XSF060-50
■ Electrical characteristics

typ.
-
-

V DC = 300V
I C = 20A
V CC=15V
V B(*)=15V
T vj = 125°C
V IN=0V <-> 5V
V IS=0V
See Fig.2-1
Note *1, *3, *4 

3

V

T vj=25C
T vj=125C

V IN=5V
V IS=0V
Note *3, *4

I C=2A
T vj=25C

- 0.90 1.10

I C=20A
T vj=25C
I C=20A
T vj=125C

-

-

1.90

V B(*)=+15V

IGBT Modules

max

1.60

s

0.30
-

-

Unit
mA
mA

V

0.40

-
1.40

0.20
0.65

-
-

1.35
-

2.05

2.10

10
1

t off 1.00
t d(off) 0.90
t f

t c(off)

t rr

V CE-I C cross time of turn-on
Turn-off time
Turn-off delay time
Turn-off fall time
V CE-I C cross time of turn-off

t c(on) -
-
-
-
-
-

0.15
0.20

0.10

min.

I CE

Forword voltage V F
T vj=25C
T vj=125C

-
-

Turn-on time

V CES(sat)

Conditions

Zero gate voltage collector current

Collector-Emitter saturation voltage

Turn-on delay time
Turn-on rise time

Reverse recovery time

0.60

Description Symbol
V CE=600V -
V IN=0V -
V CC = +15V

1.75

I F=20A 1.70
V IN=0V 1.50

t on 1.00
-
-

t d(on) 0.80
t r

2022/05
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●Inverter block (Tvj=25C unless otherwise specified)



6MBP20XSF060-50
■ Electrical characteristics

typ.
V CCL=15V -
V CCL=15V -
V CCH=15V
V CCH=15V

Circuit current of bootstrap circuit

(per one unit) 

Note*9
Input signal threshold PW 0.7s
hysteresis voltage
Operational input pulse V IN=0V to 5V rise up
width of turn-on Note*6,*9
Operational input pulse V IN=5V to 0V fall down
width of turn-off Note*6,*9
Input current V IN=5V Note*6
Input pull-down resistance Note*6

V IS=0V,V FO terminal pull up
Fault output voltage to 5V by 10k

V IS=1V,I FO=1mA
Fault output pulse width Note*10  See Fig.2-2, 2-3

4

Description Symbol min. max Unit

Circuit current of high-side

Circuit current of low-side

I CCHB

I CCH
1.9

I CCL
V IN=5V 0.6 0.9

IGBT Modules

V IN=0V

V IN=0V
V IN=5V

V IN=0V 0.6 0.9
V IN=5V -

-
1.25

V

s

0.7 1.0 1.5
3.3 5.0 7.2

mA
k

V

1696i
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s20 - -

Conditions

-

-

-

-

0.2

0.2

mA

mA

V
2.1 2.6

-1.30.8
-

1.25 1.9

mA

s

V FO(L)

t FO

4.9 --

0.95- -

Input signal threshold voltage

t IN(ON)

t IN(OFF)

V FO(H)

V th(hys)

V th(on)

V th(off)

I IN

R IN

V

0.5

0.35 0.8 -

0.7

- -

- -

● Control circuit block 
(Tvj=25C, VCC=15V, VB(*)=15V, VIN=0V, VIS=0V unless otherwise specified)

VB(U)=15V
VB(V)=15V
VB(W)=15V



6MBP20XSF060-50
■ Electrical characteristics

typ.
Over current protection V CC=15V
voltage level Note*3,11
Over current protection delay time See Fig.2-2
Output voltage of
temperature sensor
LVIC protection Note*12
T OH hysteresis See Fig.2-6
V CC under voltage trip level of
low-side
V CC under voltage reset level of T vj<150℃
low-side See Fig.2-3
V CC under voltage hysteresis
V CC under voltage trip level of
high-side
V CC under voltage reset level of T vj<150℃
high-side See Fig.2-4
V CC under voltage hysteresis
V B under voltage trip level T vj<150℃
V B under voltage reset level See Fig.2-5
V B under voltage hysteresis

T vj=25℃  I F(BSD)=10mA
T vj=25℃  I F(BSD)=100mA

5

V B(OFF) 10.0 - 12.0

V

V CCH(hys)

V B(hys)

T OH(hys)

V F(BSD)

V CCH(ON)

V CCH(OFF)

- V

V CCL(ON) 10.8 - 13.0 V

1.9
6.3

- 0.5 - V

- 0.5 - V

8.8 - 10.8 V

8.3 - 10.3 V

IGBT Modules

Description Symbol Conditions min. max Unit

- 12.5V CCL(OFF)

t d(IS) 0.3 0.8 1.3

V (temp)
2.63 2.77 2.91

V
0.88 1.13 1.39

s

Note*12
T vj(LVIC)=90℃

20
T OH 136 143 150

°C
4 10

V CCL(hys)

V IS(ref) V

12.5 V

Forward voltage of bootstrap diode
0.9
2.3

1.4
4.3

V
V F(BSD)

V B(ON)

1696i
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0.455 0.48 0.505

10.3

- 0.5

T vj(LVIC)=25℃

V
10.5 -

● Control circuit block (continued)



6MBP20XSF060-50
■ Thermal characteristic(T C=25℃)

typ.
Junction to case thermal resistance (per single IGBT)
Note*13
Junction to case thermal resistance (per single FWD)
Note*13

■ Mechanical characteristics(T C=25℃)

typ.
Mounting torque of screws Mounting screw : M3

The AL-IMS part:
See (A1),(A2) of Fig.1-2 and Fig.1-3
The resin case part:
See (B1),(B2) of Fig.1-2 and Fig.1-3

Weight
Solder temp : 260 ±5℃
Immersion time  : 10±1s
Solder alloy : Sn-Ag-Cu type

6

Resistance to soldering heat

100
Heat-sink side flatness

-

- -

m
0--200

M S

-
-50 -

0.59 0.69 0.98 Nm

4.5 ℃/W

Description Symbol Conditions min. max Unit

-

SymbolDescription

R th(j-c)_IGBT

R th(j-c)_FWD -

1696i
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g

time

- 9.3 -

- - 1

- - 3.05 ℃/W

IGBT Modules

min. max Unit



6MBP20XSF060-50
■ Recommend operation conditions(Note*17)

typ.
DC bus voltage
High-side bias voltage for IGBT gate driving
High-side supply voltage
Low-side supply voltage

Input signal voltage
Voltage for current sensing
Potential difference of between COM to N （including surge)
Dead time for preventing arm-short (T C125°C)
Output current (Note*14)

PWM input frequency
Operating virtual junction temperature

7

300.0

IGBT Modules

Description Symbol min. max Unit
V DC

V B(*)

1

400.0
15.0
15.0
15.0

18.5
16.5
16.5

-

1696i
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V
V
V
V

0
13.0

0.7 - - s
0.5 -

V CCH

V CCL

ΔV B

V IS

-1
-1
0
0

ΔV CC

13.5
13.5

Control supply variation (under swiching conditions) V/s

V COM_N -5 - 5 V

V
V

1
5
5

-
-
-

V IN

20 kHz

t DEAD 1.0 - - s
I O - - 16.0 A rms

sPW IN(on) -
Minimum input pulse widht (Note*15,Note*16) PW IN(off)

f PWM - -
T vjop -30 - 150 °C



6MBP20XSF060-50
■ Packing outline dimensions (T C=25℃)

8
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6MBP20XSF060-50
■ Marking

9
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Note

Product code A1 means current ratings , and “M” is marked.

Product code A2 means variations , and “F” is marked.

6MBP20XSF



6MBP20XSF060-50
■ An example  of application circuit.
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● Fig.shows an example of an application circuit.

<A>

<C>

<C>

<C>

<B>

<B>
<B>

Long GND wiring here 
might generate noise to 
input and cause IGBT 
malfunction.

Long wiring here might 
cause OC level 
fluctuation and 
malfunction.

Long wiring here might 
cause short circuit failure
*Wiring Inductance should 
be less than 10nH.

Bootstrap negative electrodes 
should be connected to U,V,W 
terminals directly and separated 
from the main output wires

Bus voltage
(positive)

Bulk
capacitor

Bus voltage
(negative)
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Fig.1-1 :
The measurement position of temperature sensor. 

Fig.1-2 : 
The measurement position of heat sink flatness. 

Fig.1-3 : 
The magnified cross section image of warp direction.
* This image is a stretched drawing.(Not true scale)
* A positive value means the AL-IMS direction. A negative value means the marking surface direction.

Fig.2-1 Switching waveforms

+

-

The flatness of AL-IMS part. Note *19

The flatness of resin case part.

Note *18

Note

*18: The virtual datum level assumes a straight line to link both ends of the resin case.
*19 : The virtual datum level assumes a straight line to link both ends of the AL-IMS.
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Fig.2-2 Operation sequence of over current protection
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Fig.2-3 Operation sequence of VCCL under voltage protection (lower side arm)
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Fig.2-4 Operation sequence of VCCH under voltage protection (upper side arm)



6MBP20XSF060-50

1696i
15

IGBT Modules

2022/05

Fig.2-5 Operation sequence of VB(*) under voltage protection (upper side arm)
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Fig.2-6 Overheat protection
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1.   This Catalog contains the product specifications, characteristics, data, materials, and structures as of .
The contents are subject to change without notice for specification changes or other reasons. When using a product listed
in this Catalog, be sure to obtain the latest specifications.

2.   All applications described in this Catalog exemplify the use of Fuji's products for your reference only. No right or license,
either express or implied, under any patent, copyright, trade secret or other intellectual property right owned by Fuji Electric
Co., Ltd. is (or shall be deemed) granted. Fuji Electric Co., Ltd. makes no representation or warranty, whether express or
implied, relating to the infringement or alleged infringement of other's intellectual property rights which may arise from the
use of the applications described herein.

3.   Although Fuji Electric Co., Ltd. is enhancing product quality and reliability, a small percentage of semiconductor products
may become faulty. When using Fuji Electric semiconductor products in your equipment, you are requested to take adequate 
safety measures to prevent the equipment from causing a physical injury, fire, or other problem if any of the products become
faulty. It is recommended to make your design fail-safe, flame retardant, and free of malfunction.

4.   The products introduced in this Catalog are intended for use in the following electronic and electrical equipment which has
normal reliability requirements.
･Computers  ･OA equipment  ･Communications equipment (terminal devices)  ･Measurement equipment
･Machine tools  ･Audiovisual equipment  ･Electrical home appliances  ･Personal equipment  ･Industrial robots etc.

5.   If you need to use a product in this Catalog for equipment requiring higher reliability than normal, such as for the equipment
listed below, it is imperative to contact Fuji Electric Co., Ltd. to obtain prior approval. When using these products for such
equipment, take adequate measures such as a backup system to prevent the equipment from malfunctioning even if a Fuji's
product incorporated in the equipment becomes faulty.
･Transportation equipment (mounted on cars and ships)  ･Trunk communications equipment
･Traffic-signal control equipment  ･Gas leakage detectors with an auto-shut-off feature
･Emergency equipment for responding to disasters and anti-burglary devices  ･Safety devices  ･Medical equipment

6.   Do not use products in this Catalog for the equipment requiring strict reliability such as the following and equivalents to
strategic equipment (without limitation).
･Space equipment  ･Aeronautic equipment  ･Nuclear control equipment  ･Submarine repeater equipment

7. Copyright (c)1996-2022 by Fuji Electric Co., Ltd. All rights reserved.
No part of this Catalog may be reproduced in any form or by any means without the express permission of Fuji Electric Co., Ltd.

8.   If you have any question about any portion in this Catalog, ask Fuji Electric Co., Ltd. or its sales agents before using the
product. Neither Fuji Electric Co., Ltd. nor its agents shall be liable for any injury caused by any use of the products not in
accordance with instructions set forth herein.
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