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[F= Fuiji Electric

Innovating Energy Technology

What is Fuji Electric?

MT5F32726
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Corporate History

[F= Fuiji Electric

Innovating Energy Technology

1920  |1930  [1940  |1950  |1960 | 1970 1980|1990  |2000  |2014 |

(1923- .
o , 1924: 2002:Introduced company

Fuji Electric Manufacturing Co., Ltd. Started manufacturing symbol mark.

Established by a capital and technology Power generators. ) %

tie-up between Furukawa Electric Co., Ltd. And 1925: 2003:Moved to pure holding
\Siemens AG. Started manufacturing Transformers. y company system.

Import s

Heavy electrical equipment

1959: Started o . * Power and Social Infrastructure
manufacturing Diode. ‘ Lu.

measuring instrument * Industrial Infrastructure

* Power Electronics

Semiconductor
* Electronic Devices

Home equipment * Food and Beverage Distribution

1937: Started manufacturing
Watt-hour meters.

Communication
equipment

Vending machines

1969: Started manufacturing Vending
machines.

2012: Introduced new brand
statements.

1935: Established Fuji Tsushinki
E Manufacturing Co., Ltd.
1 (Fujitsu Limited) by spinning off telephone

1927: Started
manufacturing
Electric fans.

2011: Fuji Electric Co., Ltd.
(Merger of Fuji Electric Holdings Co.,

Ltd. with Fuji Electric Systems Co., Ltd.) Innovating Energy Technology

division. FUﬁTSU_/

Confidential © Fuiji Electric Co., Ltd. All rights reserved. 3
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Fuji Electric Sales Result By Segment FG, i Blectrc

Electronic Devices

mﬂ?

¢ Power semiconductors
¢ Photoconductive drums

& Magnetic disks

Power & Social
Infrastructure

¢ Turbine

FY14

Food & Beverage

Distribution

\ ¢ Vending machine
¥ # Coffee maker

¢ Refrigeration

sales
¥811Bil.

¢ Fuel sell

¢ Smart mater

Industrial
Infrastructure

Showcase

Power Electronics

¢ Transformer

& UPS
¢ EV System

& Servo systems

¢ Instrumentation

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 4




Sales and Products of Electronic Devices

[F= Fuiji Electric

Innovating Energy Technology

Power Supply

SMPS for Ind & Comm,
Server, LCDTV, PC,
Game, OA etc.

FY14 Automotive

Sales ratio

Engine, Transmission,
reak, Steering,
HEV Motor Contro etc.

Industry

Invertor, NC machine, UPS,
PCS, Alr conditioner etc.

Confidential
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- m

MOSFET/IGBT/Diode

Pressure sensor IGBT IPM

LTS

Igniter Power IC

IGBT Module

© Fuji Electric Co., Ltd. All rights reserved. I 5


http://www.fujielectric.co.jp/products/inverter/

Industrial Application Field FC Fuii Electric

Innovating Energy Technology

Application

Inverters, Industrial Robots, UPS, Automotive, Air Conditioner, PCS( Wind and Solar)
Inverters

Inverters is used elevators, belt conveyors and

fan pumps. The rotational speed of motor are
controlled by Inverter.

A
Industrial Robots Middle Power
Industrial Robots is used the assembly ;T —
operation of mass production in manufacture. '. 0
Hence, the market is expanding.
UPS

Current (A)

UPS is used servers of bank and medical

equipment in order to prevent shut down the

system. When the power supply is cut off, the \ .

power supply from UPS. " concumer & N } !
N ' T UPS

Solar PCS Low Pew\e_r é’:&:iz,f’

DC voltage charged from the solar panels is Voltage (V) >

converted to AC by Solar PCS.

Customer can use these power and can sell

them to a power company.

Inverter

\ B
' EVHEV S
\\ : ~
\ [ [
\\ J[ | ﬁ
2
N
) |

Confidential
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Sales office & Design center mﬁ,ﬁ‘ﬂgﬁfﬂﬂfﬂ

)

.

Sales office

Confidential
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[F= Fuiji Electric

Innovating Energy Technology

Basic of power semiconductors

MT5F32726
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Power Conversion System

[F= Fuiji Electric

Innovating Energy Technology

Confidential

Power conversionl

Change current, voltage, frequency, phase, amplitude

by using switching valve devices.

Chopper

DC

Converter
(Rectifier)

Inverter

Matrlx converter

MT5F32726

Switching Valve Device:

- Diode

- Thyristor

- GTO

- Transistor
- MOSFWT
- IGBT

© Fuiji Electric Co., Ltd. All rights reserved. 10



. Fuii Electri
What is Inverter? JC Eroray Toshnolony

Vin=400V Moter

Confidential

@ Fixed speed

fin four
S50Hz S50Hz
Rotational Speed 1500(/min)

Variable
speed

fOUT
50Hz 0.5~200Hz

Rotational Speed 15~6000(/min)

Inverter controls motor rotation speed with high efficiency.

MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 11



Inverter Circuit

JF= Fuiji Electric

Innovating Energy Technology
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- Diode

- Thyristor

Switching Valve Device - GTO

- Transistor

- MOSFWT
- IGBT

MT5F32726
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[F= Fuiji Electric

Power Semiconductor = Switch Innovstng Eneray Tochnology
Mechanical switch Electrical switch
\ | / \\ | //
o] —
— C rrent flow
ON  — - }
(Apply voltage ! —
+Vge T
to gate terminal)

Oi
|
|

| )
OFF T X/ = 7T Jli}

Vge

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 13




How to work IGBT?

[F= Fuiji Electric

Innovating Energy Technology

The current flowing along IGBT is controlled by V4.

C: Collector

G: Gat(e)J Yy
Ve \

E: Emitter

Vet Gate-Emitter Voltage

Confidential

VGE<Vth\

ex) 0V, -15V

MT5F32726

A

Current

E—)
—0 O—

o]
N

Vge>Vih
ex) 15V

A

© Fuji Electric Co., Ltd. All rights reserved. 14



Type of the power semiconductor G Fui Blectric.

IGBT

(Insulated Gate Bipolar Transistor)

C: Collector

G: Gate |

E: Emitter

MOSFET
(Metal Oxide Semiconductor Field-Effect Transistor)
D: Drain
G: Gate
S: Source
/

- Low power range(~5kW)

Consumer, Power supply,
low power UPS, and so on

Confidential

\

-
- Low, Middle, High power range(2kW~)

Invertor, Robot, PCS, UPS,
Elevator, Traction, and so on

MT5F32726 © Fuji Electric Co., Ltd. All rights reserved. 15



Output Characteristics MOSFET vs IGBT 5 [l Electric

Output characteristics of 15A class module

30 > IGBT has advantage in
- -'/‘ / large current area.
4
# // AVGBT
IGBT | I
600V/15A/ } 1200V/15A
< 20 - /J/ "
S g 7\/ :'I /
sE . . e MOS-FET
c 3 T 7 i
5 : /, 250V/14A
(SN . ’
[J] 4
S 10 ‘\/ e —
Y i A -
MOS-FET has . e ./ //\ MOS-FET
g . I — . — 600V/13A
advantage in sma :\ _—7
current area. 0 M— 1 !
o ~kr-77 2 3 4 5 6
I Drain — Source Voltage
IGBT built-in voltage Collector — Emitter Voltage [V]

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 16




Application Field TG ol Bectre.

r e HV AC
100M s
Traction

10M
8 Inverter
g GTO

1M =
S— [ s Robots
(@) T\
Q
T 100k i \
g | hyr stor Automobile
=
<<
_ 10k
=
— IGBT Module - TV, VIR

1k
Triadk Trgdnsistor Switching
i ower supply
Home apliance p
! i j. IGBT ,
100 1k 10k 100k 1M

Switching Frequency (kHz)

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 17
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FUJI’s IGBT Module

MT5F32726

[F= Fuiji Electric

Innovating Energy Technology

© Fuiji Electric Co., Ltd. All rights reserved.
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. R9 Fuji Electric
W h a t | S “ M O d U I E” ? Innovating Enirgy Technology

IGBT Module: packaging products with IGBT+FWD(diode)

High current Easy assembling
High reliability Compact

PIM x1 6inl x1 2inl x3 1inl x6

(Power Integrated Module)

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 19




Circuit Configuration of IGBT Modules JFC Fui Electric

package

Circuit

Discreate

o PN

Qe L

o o

Discrete type package. This product is
widely used for small capacity applications,
such as home appliance, switching power
supply, and UPS.

linl

Each product contains one IGBT and one
FWD. Products having a high current
rating are after connected in parallel in
large capacity applications.

2inl

Three units are generally used in a set to
make up a PWM inverter.

Otherwise, products having a high current
rating are often connected in parallel.

6inl

Each product contains six IGBTs and six
FWDs in the inverter.

Some products having a brake section
(one IGBT and one FWD).

PIM
(7inl)

O

00
i

>—

>—

0O

O
O

) J-:JGJGJIG
J ,_ld},_ll:},j

—O

S

PIM includes a converter section in
addition to 7 in1. Some variations contain
a NTC or a thyristor used for a capacitor
charging circuit.

Confidential

MT5F32726
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Module Configuration mﬁ,ﬁ‘ﬂgﬁfﬂﬂfﬂ

Lid

Case

Chip
Solder

Insulated plate
(ceramic)

Solder

Cu base plate

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 21




FUJI Package Type

Standard 2in1/1inl
600V: 100A — 600A
1200V: 75A — 600A

Small PIM
6-pack /PIM  500V/ 1200V
600V /1200V é ’ﬁ

25A — 180A

Confidential

1200V: 225A — 600A
1700V: 300A==600A

[F= Fuiji Electric

Innovating Energy Technology

DualX7T

PrimePACK™
2inl / chopper
1200V: 600A — 1400A
1700V: 650A — 1400A

3- Ievel / RB IGBT

HPM
2inl / 1linl1
1200V / 1700V / 3300V

Discrete IGBT

ier J-MOS

Note: PrimePACK ™ is registered trademark of Infineon Technology AG, Germany.

MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 22



FUJI Product lineup

Confidential

1000A

100A

PrimePACK™

1200V:600A-1400A
1700V:650A-1400A

[F= Fuiji Electric

Innovating Energy Technology

H PM Note: PrimePACK™ is the registered
. trademark of Infineon Technology
1200V:600A-3600A A oy
1700V:600A-3600A
800A-1500A

Standard 2inl1/1inl
Dual X7, EP+,
IPM

Small PIM %=, ”

R

600V 1200V

Small IPM
Discrete

1700V 3300V

MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 23



Chip Generation FC i Blectric

Innovating Energy Technology

1985 1990 1995 2000 2005 2010 2016
LR * ‘

1986
(1G)

L-series

= %

I G

p t

a;]?_rEp?e (4G) U4-series
(5G)

Planar Gate .
N-series S-series U4-series V-series NPT V-series
(36) (4G) (5G) (6G) Trench Gate (6G)
Field Stop

Galte Elmitter Gate Elmitter Emitter Emi}:ter T : 1500C TrenCh Gate 7G

j(max)* X l
\ Field Stop 4
Tre nch gate = © =

NF N* N " A i
Planar-gate e coee RB-IGBT

N- drift N drift N- drift N drift

Field-Stop SiC_
* Hybrid

Collector

NPT

(non punch through) Collector

The performance of IGBT are grown
by thin chip with next generation.

Collector

Confidential
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Silicon IGBT Trade-off Improvement  fG; [uiElectric

ABJ1dud buiydlims Mo

Confidential

[v/M] ABJaua Jo-uin|

Optimized Trench / Field-stop structure

240 : ; ; ; ! ! ! |
220 F---- 4: _____ % _____ :L____J:__ 1200V IGBT -
L1 1 Vpc=600V, T =125
00 fr N
180 [ g [
160 [~ . I
| | | |
T e A 2t S N S S
120 6th. Gen. N
Trench FS-IGBT(V) _, | | | |
100 F-—-- S -1 4th.Gen. - -___ I
| | ~ | Planar NPT-IGBT(S) | |
80 F-———- - O S e _——— - 4
7th. Gen. i i i i
60 | '

16 18 20 22 24 26 28 3.0 32 34
On-state voltage drop [V]

Low Von

MT5F32726 © Fuji Electric Co., Ltd. All rights reserved. 25



Package Improvement G i Beette

New layout New solder
Better temperature Longer life time
uniformi

Conventional

Example of EP2/3XT V-IPM Test conditions: 300cycles
-40°C(1HR)~RT(0.5H)~125°C(1H)

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 26




Definition of Type Name (V series) G Fui Bectrc,

/MBR/75VB-

Current rating

\ Non-RoHS : < 50
RoHS : >= 50

Circuit
I : IGBT module
R: PIM
P: IPM

MB : IGBT module
R : Diode module

Number of IGBTs

in the module

Confidential

120x-5

Minor change

Voltage rating
060 : 600V

120 : 1200V
170 : 1700V

Package

Chip Technology
S, T,U, U2, U4, V..

MT5F32726 © Fuji Electric Co., Ltd. All rights reserved. 27



Definition of Type Name (X series) G Fui Bectrc,

2 MB 1200 X AA 120 x - 50
K

50 to 99 : RoHS compliant

Option: Minor version

Current rating Voltage rating
Circuit 065 : 650V
120 : 1200V
R: PIM '
P:IPM A~D: Standard Version
VB- IGBT module E~H: Low Thermal Impedance Version
MS: SiC Hybrid module Package
Number of IGBTs Chib technol
in the module p technology 2in1, 200A/1200V, X chip, RoHS

— “in front of the rated voltage is eliminated for X-series IGBT.

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 28




Confidential

[F= Fuiji Electric

Innovating Energy Technology

Features of FUJI's products

MT5F32726

© Fuiji Electric Co., Ltd. All rights reserved.
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Standard 2in1, Dual XT

> Low losses by 6" Generation chip (V-series)

» Standard Package in the market

/Application field

Features

- We have a lot of experience

K Low Cost

Inverter, Industrial Robot, PCS, UPS, etc

- Standard Package in the market

- Compatible Package( Infineon, Mitsubishi, etc..)

J

Elevator

Confidential

Industrial Robot

MT5F32726

45mm

[F= Fuiji Electric

Innovating Energy Technology

.......

62mm 80mm

75A 100A 150A 200A 300A 400A 450A 600A
600V | 34mm | 45smm | | 8omm
34mm 62mm |
1200V | 45mm I 80mm | 80mm
1700V 34mm 62mm |

DualXT w/ solder pin

>
L
0k
AL
it ———
ittt S Bat
o
y

DualXT w/ spring contacts —

225A 300A 450A 550A 600A
solder pin
1200V -
spring
solder pin
1700V -
spring
© Fuiji Electric Co., Ltd. All rights reserved. 30



6-Pack, PIM FZ Fuji Electric

Innovating Energy Technology

> Low losses by 6" Generation chip (V-series)

» Standard Package in the market 6-pack JECCIC G = =

Thermistor g Thermistor,

o—m::: :é} :é} :g}
( Application field I at i J

Inverter, Industrial Robot, Servo, etc..... W_,Wa%} e
Rectifier Brake Inverter

Features | | | Solder pin t :

- Standard Package in the market (ot ) mall)] Pressfit

- Compatible Package
- Low profile

& Easy to assemble (Solder pin/Press-fit pin)/

25A 35A 50A  75A 100A  150A 180A

[6-pack] PC2 [ pca |
[ PIM ] EP2 EP3 |

Pc2 _—Pc3)
1200V [6-pack ] =

@ EP2 EP3 |

600V

Inverter Industrial Robot

Confidential

MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 31




Small PIM

> Low losses by 6" Generation chip (V-series)

» Compactness & Light weight

\> Baseless Modules

/Application field
Air conditioner, Inverter, etc.....

Features
- Easy to assemble (Solder pin/Press-fit pin)
- Compatible Package( Infineon)

\- Low Cost

10A 15A 20A 25A 30A 35A 50A
600V Small PIM 1B 1B 2B
1200V Small PIM 21: — =
Confidential

{m—cay
-

Solder Pin

MT5F32726

[F= Fuiji Electric

Innovating Energy Technology

v - FVE E1l
Air Conditioner Inverter
Thermistor
0 e,
Aa % l ?ﬂ HK}} o-|£}
° —
242z o o Hﬁ} Hﬁ}
O

;_V._J;v_) L ~"
Rectifier Brake Inverter
= * el \
NGRS el S
é,e P T
s -ﬁ “,;,;wv,';‘.f.ﬁ?,/ s
Small PIM1 2 Q 8 i a
| - “ ﬁ. A
Small PIM2 2T H
Press-fit Pin
© Fuiji Electric Co., Ltd. All rights reserved. 32



High Speed IGBT

» High speed IGBT chip (H-series)
» Standard Package in the market

(A

pplication field

Induction Heating, X-ray, Welding machine, etc

Features
- This products are applied over fc=20kHz
- Compatible Package( Infineon, Mitsubishi)

o

[F= Fuiji Electric

Innovating Energy Technology

1200V

Series

HH/HB
(Small FWD)

HH chopper

(High Speed FWD)

100A 150A 200A

2in1 (45mm) 2in1 (62mm)

HJ

(Standard FWD)

2in1 (62mm)

600A

Chopper (62mm

Vs. Mitsubishi

Vs. Infineon

Confidential
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PrimePAC KTM [F= Fuiji Electric

Innovating Energy Technology

> Low losses by 6" Generation chip (V-series)

» Low Inductance

/Application field \

PCS (PV, Wind), Medium Voltage Inverter, etc..

Features
- Easy to assemble 1200V ey
- Compatible Package (Infineon) el
L Induct 600A 2MBIB0OVXA-120E-50(-54)
ow Inductance 2MBIB50VXA-170E-50(-54)

2in1 M271 650A  o\BIE50VXA-170EA-50(-54)
. 2MBI900VXA-120E-50(-54
\ Easy to parallel / 900A  Z\iBIS00VAA.120P-50(64)
8,

Wind Power Solar Power

2MBI1000VXB-170E-50(-54)

oJ 1000A 2\B1000VXB-170EA-50(-54)
M272
IMBI1400VXB-120E-50(-54 2MBI1400VXB-170E-50(-54)
1400A 5\ 1400VXB-120P-50§-54; 1400A 2MBi1400VXB-170P-50(-54)
Chopper

M271 900A 1MBI900VXA-120PD-50(-54) 1MBI650VXA-170EL-50(-54)

1MBISOOVXA-120PC-50(-54) 6B0A  {MBIs50VXA-170EH-50(-54)

4 it oﬁ}
ol 1MBI1400VXB-120PL-54 1MBI1000VXB-170EL-50(-54)
3 %!C M272 1400A ygi1400vxe-120pH54  1000A 1MBI1000VXB-170EH-50(-54)

M272PKG

Confidential
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F9 Fuji Electric
3 - Leve I M O d U I e Innovating Engrgy Technology

» 3-level circuit in single package

» AC switching devices are used RB-IGBT
(Reverse Blocking IGBT)

TR g
(L

17k mi:di

/ \ Solar PCS UPS
Application field OJKE
Solar PCS, UPS, eftc..... e M403
Features
- Easy Assembly —°

- Low Inductance

High Efficiency of PCS
ol
& Lower Losses than 2-level modules /

EP3 3-phase

oW soa | 754 | 004 | 2008 | 3004 | 4o0n | Gooa | 5004 solder pin_ 4SS,

600V M403 # >
EP3(12in1) M403(4in1) X i3

1200V

T-Prime (4in1)

" Press-fit pin

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 35




Features of 3-level Topology

[F= Fuiji Electric

Innovating Energy Technology

O Advantage: High Efficiency, Down sizing of Inverter
O Application: Solar PCS, UPS
These market will be expand from 2-level topology to 3-level topology.

U
L
AR

N
Uy
10

I i
-

m2-level Inverter

.UIIIXNIlIIIIn\\l\H)IIIIIhE‘iIi?lIIIHHHHHP

B

o

= ——
% i { o IIIIIIIIIIINIIIIIIIIIIJHIIIIIIIIIIII e
“i‘ M“T"{ I g Bl
2-level topology Output Voltage waveform
Confidential MT5F32726

m3-level Inverter

4
e

o

3-level topology Output Voltage waveform

© Fuiji Electric Co., Ltd. All rights reserved. 36



High Power Module mﬁ;‘,ﬂirf'rfcﬁ,fﬂfgy

Application Voltage Circuit Current Type Name Package M151 (Single)
_ 1200A 1MBI1200VC-120P
Traction 1600A 1MBI1600VC-120P M151
Medium Voltage inverter 1in1  2400A 1MBI2400VC-120P
1200V 2400A 1MBI2400VD-120P V152
s ~N (6" gen.) 3600A 1MBI3600VD-120P
Features 600A 2MBI600VG-120P
_ o 2in1 800A 2MBI800VG-120P M256
High reliability 1200A 2MBI1200VG-120P
- Compatible Package HSIERRaY RCireul) s s Type Name Package
\_ Y, 1200A 1MBI1200VC-170E
1600A 1MBI1600VC-170E M151
1in1  2400A 1MBI2400VC-170E
1700V 2400A 1MBI2400VD-170E V152
(6" gen.) 3600A 1MBI3600VD-170E
600A 2MBI600VG-170E
2in1  800A 2MBI800VG-170E M256
1200A 2MBI1200VG-170E
Voltage Circuit Current Type Name Package
800A 1MBI800UG-330 .
gmsggry) tin -1| gggi 1MBI1000UG-330
: : 1MBI1200UE-330
Traction 1500A 1MBI1500UE-330 M152

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 37




. R9 Fuji Electric
W h a t | S I P M ? Innovating Em!,-rgy Technology

IPM = IGBT module + Gate Driver (drive circuit, protection circuit)

IPM: Intelligent Power Module
Advantage Setigent = -

Customers can design drive circuit easily!!

Standard Module IPM

Generally, customers need to design gate drive circuit
and protection circuit for using IGBT.

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 38




Features of IPM

[F= Fuiji Electric

Innovating Energy Technology

Application

Inverter, Industrial Robot, Servo Motor, etc.. - Integrated Drive/Protection circuit in the package

(E

eatures \

VR-silicon designed for IPM  =OW profile &
Compact package

On-chip sensor Driver-1C

- Current sensor IGBT Driver
- Temperature sensor Protection / Alarm

Fuji own special design

Confidential

High performance and fast protection
- Compact package

Alarm Alarm Alarm o TS Alarm Alarm Alarm On-chio Ti-S
n-chip Tj-Sensor R n-chip Tj-Sensor
(oin1 ] oL 7int S M
o 0 o / 7
3 o3 oI 1 KR 3 oI
O
—O

7
On-chip lc-Sensor

= TE 3 33 o I T’f

On-chip lc-Sensor

600V | 20A | 30A  50A | 75A  100A | 150A = 200A . 300A = 400A

1200V| 10A = 15A = 25A  35A  50A | 75A | 100A  150A | 200A

P629 49.5x70§<12mm |
[ 6in1 | V"L,

P626 T
50.2 x 87 x 12mm
R 50A/
‘ 1200V , ,
P630 84 x128.5x 14mm
> & ;&Jv‘ i
P636 55x90x 17mm P631 110x 142 x 22mm

MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 39



Small IPM (2" Gen.)

» |IPM can be driven by single power supply
(Build in drive ICs & Boot Strap Diodes)

» Standard package in the market

/Application field

Features

Air conditioner, Inverter, Servo, etc..

Protection circuit included in the package
- Compatible Package (Mitsubishi)

- Low price
N

\

J

Parts Number

*2

VCE(sat)
typ.@25C

VF

typ.@25C

Overheating
function

6MBP35XSF060-50

6MBP15XSD060-50 V{temp) OUT

15A | 1.60V 1.60V
6MBP15XSF060-50 V(temp) OUT & TOH
6MBP20XSD060-50 V{temp) OUT

20A | 1.60V 1.70v
6MBP20XSF060-50 V{temp) OUT & TOH
6MBP30XSD060-50 V{temp) OUT

30A | 1.60V 1.70v
6MBP30XSF060-50 V{temp) OUT & TOH
6MBP35XSD060-50 V(temp) OUT

35A | 1.40V 1.70v

V(temp) OUT & TOH

PKG

P633A

Cross reference of

Company M

PSS15S92F6-AG

[F= Fuiji Electric

Innovating Energy Technology

PSS15S92E6-AG *1

PSS20S92F6-AG

PSS20S92E6-AG *1

PSS30S92F6-AG

PSS30S92E6-AG *1

PSS35S92F6-AG

PSS35592E6-AG *1

Confidential

MT5F32726

FVREI]

- -

Air Conditioner Inverter

3.7mm

© Fuiji Electric Co., Ltd. All rights reserved.
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Si-IGBT/SiC-SBD Hybrid Module i oy oo

FUJI announce two type modules in the Catalog(2016/2017).

Al Si Modules |

cC P C1l

Si-IGBT |
GloJ SiC-SBD
El

C2 E2

G2 E?
FUJI X-series IGBT modules - Fybrid modules with SIC-SBD
N E1l
Lower price Lower Loss
Many line-up < > High Efficiency

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 41




Line-up of SiC-SBD Hybrid Modules

PIM

Thermistor

L ¥

L X % o] o o
¥ W W
L ;-ﬂN Np— ! - o

6inl Package

1b "2’;?7&‘& P T.—@j: o
U foV oW
Me ﬁ-l Z-I—J Q-I ”

2inl Package

i
?.‘«! i

Confidential MT5F32726

7MSR50VB060-50 (50A)
7MSR75VB060-50 (75A)
7MSR100VB060-50 (100A)

7MSR35VB120-50 (35A)
7MSR50VB120-50 (50A)

6MSI100VB-120-50 (100A)
2MSI600VAN-120-53 (550A)

2MSI400VE-170-53 (400A)
2MSI550VAN-170-53 (600A)
2MSI1200VAT-170 (1200A)

© Fuiji Electric Co., Ltd. All rights reserved.
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Innovating Energy Technology

Example of Applications and applied
products

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 43




Applications for Fuji IGBT Modules F5; i Electric

PV, UPS, Wind

U
Small-PIM

S < 3-level module

) Small-IPM
Standard 2pack

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. I 44




Applications for Fuji IGBT Modules F5; " Electric

Welding, IH,
Medical

.J&,,_

&>
\Sgandard}pack >

Automotive module Small-IPM Hih speed

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 45




Applications for Fuji IGBT Modules F5; " Electric

Motor Drive (General Purpose Inverter)

"

Rectifier DC bus PWM inverter

OJ: ko3 K YEERY.
e

Gate signal

Voltage sensor T T T T T T Current sensor

Controller <

&

Small-PIM PIM, 6-pack
Standard 2pack

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 46




F9 Fuji Electric
. 1 M d u Ies Innovating Elijtjelrgy Technology
Applications for Fuji IGBT Mo

UPS r

PWM converter chopper PWM inverter

- I N JE}L OJI:}L AC Line
by o)
Line OJI:}L o—l
. /\\/‘\ A “ ——— o

K 1 = ' @} . = 1

1% LTI 'm|Eummmzl!mmx.’ DJ oJ oJ -|- oJ OJ

= i | Mg |

= ARRUIRRLIOMAE | s

= iy | A |

E i | M 4

Controller ]<

1 ™
Standard 2pack PrimePACK

3-level module

© Fuiji Electric Co., Ltd. All rights reserved. 47
MT5F32726
Confidential




Applications for Fuji IGBT Modules F5; " Electric

PV (Mega Solar)

Boost Chopper PWM Inverter

g Ojlf&ojli}ojli} AC Grid

Standard 2pack Choper module

3-level module

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 48




Applications for Fuji IGBT Modules

/\

Standard 2pack

Confidential

Double-Fed

Direct

PrimePACK™

Induction Generator

AC Grid

Gear

(A

box

JCFICE Jlfy}::.n;} JCFICE
KL )

f Synchronous Generator

/ A3 ojlﬁ}:

SG )

MT5F32726

3-level module

© Fuji Electric Co., Ltd. All rights reserved.
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Applications for Fuji IGBT Modules F5; " Electric

Servo Drive — Dynamic

' RN RN N

= = @
I AN QN N N €

Voltage sensor Current sensor

"a
3

Controller Encode/Sensor

-

| .

<ia« ’
J

-« e

Small-IPM Small-PIM PIM, 6-pack

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 50




Applications for Fuji IGBT Modules  £G; i Electric
AR .,Jlﬁ} AL F I F

i || gy

Controller : Controller

AR
"(:@ Z-axis
b

Controller

6-pack

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 51




Applications for Fuji IGBT Modules

elding, IH, Medical (MRI, X-ray

Welding
X T O
O
X
X-ray (soft switching)
2inl
& 7N J@L ZES
oO— 4 ;;I i
O : :
& s | L VAN
KFL;I ®)
Confidential

High speed (2in1 / Chopper)

Induction heating

MT5F32726

2inl
= oS J_ lf_
o “T + @
T
X-ray Inverter
X B & J%} L T 7
o— 17 | T,
© & & & Jl:f} x =

© Fuji Electric Co., Ltd. All rights reserved.
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Applications for Fuji IGBT Modules F5; " Electric

Traction (Locomotive, Constriction Vehicle)

b s

<> SR motor drive
<3 | < < T
JS;%& J%S T J%K J%x J%& 9: il T G i JG i
1 | R =
KE & KK & KA Ex kA& KA« = - | [
i Lo 5 5 gecric |l & | J[}f A J[}:i 5 _J[}}

FD DF FD DF FD DF
\ VAN - .

Standard 2pack

HPM Choper module

PrimePACK™

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 53
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How to Select Voltage and Current Ratings

Confidential MT5F32726 © Fuji Electric Co., Ltd. All rights reserved. 54




How to Select Voltage Rating G Foi Bectrc

Turn-off waveform example

Regi IGBT ratings voltage (V,-_E] VGESV/le ,z;’"\'\WSbike:Vorltage Vcep
=gion 600V 1200V 1400V 1700V B A
200V 400V e TR
Japan 220V 440V Te100A/div -
208V BTSSRSO § W Vde:
merca | e | av | V| TV vemwovan |
246V . t500ns/div
346V
200V 350V LT I oLy
220V 380V A L1 i .
Furope 230V 400V oV z# 1 B
240V 415V S L
| 440V = EACMESEE  HHEEENELD
DC voltage| 300~400V| 600~800V| 700~~900V| 800~1000V /\/\/ [_VS lﬂﬂmlUl_llJl
€X) When Vdc=600V AC B DG L) AC

600Vx1.5 = Spike Voltage 900V Vin=400V Vdc=540V  Vout=0~400V

Spike Voltage 900V+ margin 300V = 1200V f
7 IN | >
IGBT rated voltage 50/60Hz 0

1:OUT
.5~200Hz

Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 55




How to Select Current Rating

[F= Fuiji Electric

Innovating Energy Technology

Motor Inverter duitput current £yaminle of IGBT
Input ﬁ,f‘ ] [ E;'g: ] {fﬂ;"‘]ﬂ ratings selection 5
To 3 3 500V/30A Ex) 7.5kW Inverter for 440V, and pf=0.58
2.2 4 11 600V/30A
3.7 6 17 600V/S0A = -
- : L 200V 25h x(VA) = 75000(W) + pf (power factor)
7.5 13 EE 600V/100A ~ 13000 (VA)
11 17 49
220V AC s > = 600V/150A
(1) | 1;25 ;g gg 600V/2008 y(Arms) = 13000(VA) + 440 (Vac) + V3
30 44 130 600V/300A ~ 17 (Arms)
37 55 160
45 67 183 600V/4004
0.75 2 2.5
e 3 T 1200V/10A
5 2.2 4 5.5 1200V/15A x 2~3 times
(2) | 3.7 6 9 1200V/25A
3.3 9 13
= T T 1200V/504
11 17 24
440V AC 1200V/75A
15 22 30 ]
| %1 = 29 poovios  YOU WIll suggest 50A/1200V module
(3) 30 44 65 1200V/150A
37 55 80
45 67 9% 1200V/200A
2 24 122 L200V/2008
Confidential MT5F32726 © Fuiji Electric Co., Ltd. All rights reserved. 56




FUJI Semiconductor Website

[F= Fuiji Electric

Innovating Energy Technology

http://www.fujielectric.com/products/semiconductor/

»

»

»

»

»

»

‘ Power

JF= Fuji Electric Giobal

About Fuji Electric Products & Solutions Investor Relations

Home > Products & Solutions > Power Semiconductors

Semiconductors

News
New Products
Product Information

Application-specific
Information

Design support

Catalog l Nens
Fuji Electric Journal Ak, 15, 2016
pr. 15,
Revised and discontinued Apr. 11, 2016
product information St
Mar. 29, 2016

Nuinlibhe and C i ntnl

=uji:Electric Power Semiconductors

lectnic power sef\ni\conductors are bolstering tecfmologies

"On-line Catalog(25A2-W-0004)" revised

Fuji IGBT Simulator Ver. 6.0.2 is released

News Release

Global/Sales Network v

Contact Us

(@ Print FontSize A u A

Japanese | Chinese
@D Model type Search

[Jinclude maintenance models
[Jinclude discontinued models

@ Catalog

e [General Catalog]

Fuiji Electric
o«?‘§§ Semiconductors
s 2

Added the datasheets for Power MOSFET's new products (Super J MOS® S2 Series, 600V to 700V).

Confidential

MT5F32726
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www.fujielectric.com/products/semiconductor/

Semiconductors Product Catalog:
www.fujielectric.com/products/semiconductor/catalog/

Application Manuals
www.fujielectric.com/products/semiconductor/model/igbt/application/

Design Support
www.fujielectric.com/products/semiconductor/technical/

IGBT Loss Simulation Software
www.fujielectric.com/products/semiconductor/model/igbt/simulation/

MT5F32726 © Fuji Electric Co., Ltd. All rights reserved.
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