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Chapter 1 Features

n GBT-IPMs Characteristics

An intelligent power module (IPM) has the following characteristics when compared with a combination

of IGBT modules and drive circuits.

1.1 Built-in drive circuit

e IGBT gate drives operate under optimal conditions.

¢ Since the wiring length between the internal drive circuit and IGBT is short and the impedance of the
drive circuit is low, no reverse bias DC source is required.

e The R-series IPM (R-IPM) devices require four control power sources, one source on the lower arm

side, and three individual sources on the upper arm side with proper circuit isolation.

1.2 Built-in protection circuits

¢ The following built-in protection circuits are included in the R-IPM devices:
(OC): Overcurrent protection
(SC):  Short-circuit protection
(UV):  Undervoltage protection for control power source
(OH):  Overheating protection
(ALM): External alarm output

e The OC and SC protection circuits provide protection against IGBT damage caused by overcurrent or
load short-circuits. These circuits monitor the collector current using detection elements incorporated in
each IGBT and thus can minimize the possibility of severe damage to the IGBT. They also protect

against arm short-circuits.”

e The UV protection circuit is in all of the IGBT drive circuits. This circuit monitors the Vcc supply voltage
level against the IGBT drive Vin.

e The OH protection circuit protects the IGBT and FWD from overheating. It also monitors the insulating
substrate’s temperature with temperature detection elements installed on the insulating substrates
inside the IPM.

(Case temperature overheating protection: TcOH)*
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Chapter 1 Features

¢ Additionally, each IGBT chip contains a temperature detection element on the IGBT die, which allows
the OH to act rapidly when abnormally high chip temperatures are detected. (Junction temperature

overheating protection: TjOH)
The ALM circuit outputs an alarm signal to outside of the IPM, making it possible to shutdown the

[ ]
system reliably by outputting the alarm signal to the microcontroller which controls IPM when the circuit

detects an abnormal condition (specified above). 2

! The N-line shunt resistance method is used for overcurrent detection of small-capacity types.

"2 Refer to Chapter 3 “Description of Functions” for the protective functions of each IPM.

1.3 Built-in brake circuit (7 in 1 IPM)
e For a motor control inverter application, a brake circuit can be built to protect bus overvoltage by just

adding a power dissipating resistor.
e The drive circuits and protection circuits are included in the brake IGBT in the same way as inverter

IGBTs.
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Chapter 1 Features

E IPM Characteristics by Series

21 R-IPM, R-IPM3 series

2.1.1 Small-capacity types
A lineup of small-capacity types with 15 to 30 A for 600 V systems and 15 A for 1200 V systems is

available. (P617, P619 package)

e P617 package products are a type without a copper base, while P619 package products are a type with
a copper base, which further improves the heat radiation ability.

¢ The control input terminals have a standard pitch of 2.54 mm.

e The shape of the main terminals is the Faston shape, and as the height is the same as that of the
control input terminals, connection by the same printed boards is possible with the soldering method as
well as with the connector method.

¢ By improvement of the trade-off between Vce(sat) and switching loss, the total loss has been improved.

¢ The chip is protected from abnormal heating by IGBT chip overheating protection.

2.1.2 Medium-capacity types (alarm output only for the lower arm)

A lineup of medium-capacity types with 50 to 150 A for 600 V systems and 25 to 75 A for 1200 V
systems is available. (P610, P611 package)

e The control input terminals have a standard pitch of 2.54 mm, they are arranged in one line, and
connection is possible with one connector for general use. A guide pin makes insertion of the connector
for the printed board easy.

e The main power source inputs (P, N), the brake output (B), and the output terminals (U, V, W) are
arranged close to each other, and the main wiring is a simple package construction.

¢ As the main terminals are M5 screws, large currents can be connected securely.

e The screw diameter for connection to the heat sink is M5, the same as for the main terminals.

¢ As all electrical connections are made by screws or connectors, soldering is not required and removal is
easy.

e By improvement of the trade-off between Vce(sat) and switching loss, the total loss has been improved.

¢ The chip is protected from abnormal heating by IGBT chip overheating protection.*3

" There is no alarm output from the upper arm side.

2.1.3 Medium-capacity types (with upper arm alarm output function)
A lineup of medium-capacity types with 50 to 150 A for 600 V systems and 25 to 75 A for 1200 V
systems is available. (P621 package)
e OC, SC, UV, and TjOH alarm signals can be output from the upper arm. This allows secure protection
against trouble from ground faults, etc.™
¢ As the main terminals are M5 screws, large currents can be connected securely.

e The screw diameter for connection to the heat sink is M5, the same as for the main terminals.
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As all electrical connections are made by screws or connectors, soldering is not required and removal is
easy.

By improvement of the trade-off between Vce(sat) and switching loss, the total loss has been improved.
The chip is protected from abnormal heating by IGBT chip overheating protection.

" The TcOH alarm is output only from the lower arm.

2.1.4 Large-capacity types (alarm output only for the lower arm)

A lineup of large-capacity types with 200 to 300 A for 600 V systems and 100 to 150 A for 1200 V

systems is available. (P612 package)

The layout of the control input terminals is the same as for the medium-capacity standard package, and
correspondence is possible with one connector type.

The main power source inputs (P, N), the brake output (B), and the output terminals (U, V, W) are
arranged close to each other, and the main wiring is a simple package construction.

As the main terminals are M5 screws, large currents can be connected securely.

The screw diameter for connection to the heat sink is M5, the same as for the main terminals.

As all electrical connections are made by screws or connectors, soldering is not required and removal is
easy.

By improvement of the trade-off between Vce(sat) and switching loss, the total loss has been improved.
The chip is protected from abnormal heating by IGBT chip overheating protection.”

" There is no alarm output from the upper arm side.

2.2 Econo IPM series

The Econo IPM series is a lineup with 50 to 150 A for 600 V systems and 25 to 75 A for 1200 V systems.

(P622 package)

In comparison with the medium-capacity types, the mounting area has been reduced by approximately
30% and the mass has been reduced by approximately 40%, contributing to reduction of the device size.
As the height is the same as that of Econo DIMs (Econo Diode Modules), connection is possible with
the same printed circuit boards.

OC, SC, UV, and TjOH alarm signals can be output from the upper arm. This makes secure protection
against trouble from ground faults etc. possible.

The chip is protected from abnormal heating by IGBT chip overheating protection.
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n Definition of Type Name and Lot No.

e Type name

7 MBP 50 RT A 060 -01

Additional model number (if necessary)
Voltage rating

060: 600 V
120: 1200 V

Additional number of series

Series name

R: R-IPM

RT: R-IPM3
TE: Econo IPM

Inverter IGBT current rating

50: 50 A

Indicates IGBT-IPM

e Lot No.
4 1 01

Number of main elements
7-chip circuit with built-in brake

6-chip circuit without dynamic brake

Additional number (01 to 99)

Month of production

1: Jan.
9: Sep.
0: Oct.
N: Nov.
D: Dec.

Lot No.

Year of production
4:2004

Type name

FLuJ1
EUSEREIE

> 4101

TMBP50RTA060 <e—i
50A 600V Japan 0
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Chapter 1 Features
n Lineup
600 V system, 15to 75 A
15A 20A 30A 50A 75A
RIPM | 6MBP15RHO60 6MBP20RH060 6MBP30RHO60 6MBP50RA060 6MBP75RA060
7MBP50RA060 7MBP75RA060
RIPM3 | _ 6MBP20RTA0B0 _ 6MBP50RTBO60 6MBP75RTBO60
7MBP50RTB060 7MBP75RTB060
6MBP50RTJ060 6MBP75RTJ060
7MBP50RTJ060 7MBP75RTJ060
Econo | - _ _ 6MBP50TEA060 6MBP75TEA060
IPM 7MBP50TEA060 7MBP75TEA060
600 V system, 100 to 300 A
100A 150A 200A 300A
RIPM | 6MBP100RA060 6MBP150RA060 6MBP200RA060 6MBP300RA060
7MBP100RA060 7MBP150RA060 7MBP200RA060 7MBP300RA060
RIPM3 | 6MBP100RTB060 6MBP150RTBO60 _ -
7MBP100RTB060 7MBP150RTB060
6MBP100RTJ060 6MBP150RTJ060
7MBP100RTJ060 7MBP150RTJ060
Econo | 6MBP100TEA060 6MBP150TEA060 _ _
IPM 7MBP100TEA060 7MBP150TEA060
1200 V system
15A 25A 50A 75A 100A 150A
RIPM | 6MBP15RA120 | 6MBP25RA120 | 6MBP50RA120 | 6MBP75RA120 | 6MBP100RA120 | 6MBP150RA120
7MBP25RA120 7MBP50RA120 7MBP75RA120 | 7MBP100RA120 | 7MBP150RA120
6MBP25RJ120 6MBP50RJ120 6MBP75RJ120
7MBP25RJ120 7MBP50RJ120 7MBP75RJ120
Econo | — 6MBP25TEA120 | 6MBP50TEA120 | 6MBP75TEA120 | — _
IPM 7MBP25TEA120 | 7 MBP50TEA120 | 7MBP75TEA120
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B Outline Drawings
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Fig. 1-1  Outline Drawing (P617)

Type name: 6MBP15RH060, 6MBP20RH060, 6MBP30RH060
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Fig. 1-2 Outline Drawing (P619)

Type name: 6MBP20RTA060, 6MBP15RA120
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Type name: 6MBP50RA060, 6MBP75RA060, 6MBP50RTB060, 6MBP75RTB060, 6MBP25RA120
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Fig. 1-4 Outline Drawing (P611)

Type name: 6MBP100RA060, 6MBP150RA060, 6MBP100RTB060, 6MBP150RTB060, 6MBP50RA120, 6MBP75RA120

7MBP100RA060, 7MBP150RA060, 7MBP100RTB060, 7MBP150RTB060, 7MBP50RA120, 7MBP75RA120
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Fig. 1-5 Outline Drawing (P612)

Type name: 6MBP200RA060, 6MBP300RA060, 6MBP100RA120, 6MBP150RA120

7MBP200RA060, 7MBP300RA060, 7MBP100RA120, 7MBP150RA120
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Fig. 1-6 Outline Drawing (P621)

Type name: 6MBP50RTJ060, 6MBP75RTJ060, 6MBP100RTJ060, 6MBP150RTJ060, 6MBP25RJ120, 6MBP50RJ120, 6MBP75RJ120

7MBP50RTJ060, 7TMBP75RTJ060, 7MBP100RTJ060, 7TMBP150RTJ060, 7MBP25RJ120, 7MBP50RJ120, 7MBP75RJ120
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Fig. 1-7 Outline Drawing (P622)
Type name: 6MBP50TEA060, 6MBP75TEA060, 6MBP100TEA060, 6MBP150TEA060
6MBP25TEA120, BMBP50TEA120, 6MBP75TEA120
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Chapter 2 Description of Terminal Symbols and Terminology

n Description of Terminal Symbols

Main terminals

Terminal Symbol

Description

P Main power source Vd input terminal for the inverter bridge.

N P: + side, N: — side

B Brake output terminal: terminal to connect the resistor for regenerative operation
declaration

U 3-phase inverter output terminal

\Y

W

N2 Main power source Vd "negative(-)" input terminal after rectification converter
smoothing of the inverter unit (P617, 619)

N1 Terminal for external connection of resistance when the OC level is to be changed

(P617, 619)

Control terminals

Terminal | P610, P611 P617 P621 Desptiption
Symbol | P612 P619 P622

GND U <1> <1> <1> Control power source Vcc input in the upper arm U phase

Vce U <3> <3> <4> Vcc U: + side, GND U: - side

Vin U <2> <2> <3> Control signal input in the upper arm U phase

ALM U _ 3 <o> Uppe_r arm U-phas_e alarm output when the protection
circuits are operating

GND V <4> <4> <5> Control power source Vcc input in the upper arm V phase

Vee V <6> <6> <8> Vce V: + side, GND V: — side

Vin V <5> <5> <7> Control signal input in the upper arm V phase

ALM V _ 3 <6> Uppe_r arm V-phas_e alarm output when the protection
circuits are operating

GND W <7> <7> <9> Control power source Vcc input in the upper arm W phase

Vee W <9> <9> <12> Vce W : + side, GND W: — side

Vin W <8> <8> <11> Control signal input in the upper arm W phase

ALM W _ 3 <10> Uppe_r arm W-pha_se alarm output when the protection
circuits are operating

GND <10> <10> <13> Control power source Vcc input in the lower arm common

Vce <11> <11> <14> Vcc: + side, GND: — side

Vin X <13> <12> <16> Control signal input in the lower arm X phase

VinY <14> <13> <17> Control signal input in the lower arm Y phase

VinZ <15> <14> <18> Control signal input in the lower arm Z phase

Vin DB <12> - <15> Control signal input in the lower arm brake phase

ALM <16> <15> <19> Lower_arm alarm output when the protection circuits are
operating
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Chapter 2 Description of Terminal Symbols and Terminology

E Description of Terminology

1. Absolute Maximum Ratings

Term Symbol Description
Bus voltage Vbe DC voltage that can be applied between PN terminals
DC Bus voltage Ve Peak value of the surge voltage that can be applied between PN
(surge) (surge) terminals in switching
DC Bus voltage Vv DC source voltage between PN terminals that can be protected from
. . SC . .
(short circuit) short circuits/overcurrent
Collector-emitter Maximum collector-emitter voltage of the built-in IGBT chip and
Vces repeated peak reverse voltage of the FWD chip (only the IGBT for the
Voltage brake)
Reverse voltage VR Repeated peak reverse voltage of the FWD chip in the brake section
I Maximum DC collector current for the IGBT chip
Collector current Icp Maximum DC pulse collector current for the IGBT chip
—lc Maximum DC forward current for the FWD chip
FRD forward Current I Maximum DC forward current for the FWD chip in the brake section
Collector power Maximum power dissipation for one IGBT element
Dissi atioFrjw Pc Power dissipation for Tj to become 150°C at Tc = 25°C or power
P dissipated in collector so that Tj becomes 150°C at Tc = 25°C
\?;g;ﬂ power source Vee Voltage that can be applied between GND and each Vcc terminal
Input voltage Vin Voltage that can be applied between GND and each Vin terminal
Input current lin Current that flows between GND and each Vin terminal
Alarm signal voltage Vam Voltage that can be applied between GND and ALM terminal
Alarm signal current laLm Current that flows between GND and ALM terminal
Chip junction Ti Maximum junction temperature of the IGBT and FWD chips during
Temperature J continuous operation
Operating case Toor Range of case temperature for electrical operation (Fig. 1 shows the
temperature P measuring point of the case temperature Tc)
Range of ambient temperature for storage or transportation, when
Storage temperature Tetg ; .
there is no electrical load
Maximum effective value of the sine-wave voltage between the
Isolating voltage Viso terminals and the heat sink, when all terminals are shorted

simultaneously

Screw

Terminal
torque

Max. torque for connection of terminal and external wire with the
specified screw

Mounting

Max. torque when mounting the element to the heat sink with the
specified screw
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Chapter 2 Description of Terminal Symbols and Terminology

2. Electrical Characteristics
2.1 Main Circuit

Term Symbol Description
Collector-emitter cutoff | Collector current when a specified voltage is applied between the
current CES collector and emitter of an IGBT with all input signals H (= Vz)
Collector-emitter Collector-emitter voltage at a specified collector current when the
saturation voltage Ve (sat) input signal of only the elements to be measured is L (= 0V) and the
9 inputs of all other elements are H (= Vz)
Diode forward voltage Ve z:zo\r;vza;rd voltage at a specified forward current with all input signals H
o The time from the input signal dropping below the threshold value until the
Turn-on time ton collector current becomes 90% of the rating. See Fig. 2-3.
Turn-off time toff The time from the input signal rising above the threshold value until the
collector current becomes 10% of the rating. See Fig. 2-3.
Fall time tf The time from the collector current becoming 90% at the time of IGBT turn-off
until the tangent to the decreasing current becomes 10%. See Fig. 2-3.
Reverse recovery time trr The time required for the reverse recovery current of the built-in diode to
Y disappear. See Fig. 2-3.
2.2 Control Circuits
Term Symbol Description
lcc Current flowing between control power source Vcc and GND on the P-side
Control power source P (upper arm side)
consumption current lcen Current flowing between control power source Vcc and GND on the N-side
(lower arm side)
Input signal threshold Vinth (on) | Control signal voltage when IGBT changes from OFF to ON
voltage Vinth (off) | Control signal voltage when IGBT changes from ON to OFF
Inout zenor voltage Vz Voltage clamped by zener diode connected between GND and each
P 9 Vin when the control signal is OFF
Sianal hold time t Period in which an alarm continues to be output (ALM) from the ALM
9 ALM terminal after the N-side protection function is actuated
Limiting resistor for R Built-in resistance limiting the primary current of the photocoupler for
alarm ALM ALM output
bl UL R1 Resistance value of the IPM built-in shunt resistor (P617, P619)
resistance
2.3 Protection Circuits
Term Symbol Description
: oc collector current at which the overcurrent protection works
Overcurrent protective | IGBT collect t at which th t orotecti oc K
operation current
Overcurrent cut off time | tpoc Shown in Fig. 2-1
Short-circuit protection tsc Shown in Fig. 2-2
delay time
Chip overheating TioH Tripping temperature at which the IGBT chip junction temperature Tj
protection temperature ) overheats and IGBT soft shutdown is performed
g:;% c?t\ilgr:hr?;stltg?esis TiH Drop temperature required for output stop resetting after protection operation
Case overheating TcOH Tripping temperature at which the IGBT performs soft shutdown when the
protection temperature case temperature Tc shows overheating
Case overheating . . . .
protection hysteresis TcH Drop temperature required for output stop resetting after protection operation
Under voltage protection V. Tripping voltage at which the IGBT performs soft shutdown when the control
level w power source voltage Vcc drops
Control power source : : ;
undervoltage protection Vi, ReCO\gary voltage required for output stop resetting after protection
hysteresis operation
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Chapter 2 Description of Terminal Symbols and Terminology

3. Thermal Characteristics

Term Symbol Description
Chip-case thermal Rth (j-c) Chip-case thermal resistance of IGBT or diode
resistance
Chip-fin thermal Rth (c-f) Thermal resistance between the case and heat sink, when mounted
resistance on a heat sink at the recommended torque using the thermal
compound
Case temperature Tc IPM case temperature (temperature of the copper plate directly under
the IGBT or the diode)
4. Noise Tolerance
Term Symbol Description
Common mode noise - Common mode noise tolerance in our test circuit
Electric surge - Electric surge tolerance in our test circuit
5. Other
Term Symbol Description
Weight Wit Weight of IPM
Switching frequency fsw Range of gontrol signal frequencies for input to the control signal
input terminal
Reverse recovery Irr Shown in Fig. 2-3
current
Reverse bias safe Area of the current and voltage in which IGBT can be cut off under
; RBSOA - " .
operation area specified conditions during turn-off
Switching loss Eon IGBT switching loss during turn-on
Eoff IGBT switching loss during turn-off
Err FWD switching loss during reverse recovery

lawm

Fig. 2-1

tdoc

Overcurrent Protection Delay Time (tdoc)
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tsc 1
1
1
Isc :
.......................................................................................................... -
1
1
1
U
Ic Ic Ic
laum laLm IALMm

Fig. 2-2 Short-circuit Protection Delay Time (tsc)

Input signal : :
(Vin) -} - Vinth (on) -1 - Vinth (off)

Collector current

(Ic)

Fig. 2-3 Switching Time
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Chapter 3 Descriptions of Functions

n Function Tables

The functions built into the IPM are shown in Tables 3-1 to 3-3.

Table 3-1 IPM Built-in Functions (R-IPM)
600 V system
Built-in Functions
Eljmsgrt Model Commfgv:g; an;:er and Upper Arm Lower Arm Package
Dr | UV | TjOH | OC | ALM | OC | ALM | TcOH
6MBP15RH060 N v - - N N - P617
6MBP20RH060 N v - - N N - P617
6MBP30RH060 v oA v - - v v - P617
6MBP50RA060 VoA v v - v v v P610
6in1 | BMBP75RA060 N oA V v - N N N P610
6MBP100RA060 VoA v v - N N N P11
6MBP150RA060 VoW v v - N N N P611
6MBP200RA060 VoW V v - N N N P612
6MBP300RA060 N oW N N - N N V P612
7MBP50RA060 N V V - V v V P610
7MBP75RA060 Vo v v - v v v P610
Zinq | 7MBP100RA060 VoA v v > N N N P11
7MBP150RA060 v oA v v > N N N P11
7MBP200RA060 VoW V v - N N N P612
7MBP300RA060 v W V \ - \ N N P612
1200 V system
Built-in Functions
Eljmsg: Model Commfgv\g anﬁer and Upper Arm Lower Arm Package
Dr [ UV | TjOH | OC | ALM | OC | ALM | TcOH
6MBP15RA120 VoW V - - v l -~ P619
6MBP25RA120 VoW v v - v v v P610
6inq | GMBP50RA120 v oA v v - v v v P611
6MBP75RA120 VoA v v - v v v P611
6MBP100RA120 VoA V v - N N N P612
6MBP150RA120 v W V v - \ N N P612
7MBP25RA120 N v v - V V V P610
7MBP50RA120 VoW v v - v v N P611
7in1 | 7TMBP75RA120 VoW N N - N N N P611
7MBP100RA120 N N N - N N N P612
7MBP150RA120 ~ ~ N N _ N N N P612
6MBP25RJ120 VoW N N N N N N P621
6in1 | BMBP50RJ120 VoW V v N N N N P621
6MBP75RJ120 v [ W v v v v v v P621
7MBP25RJ120 VoW v v v v v v P621
7in1 | 7MBP50RJ120 VoW N N N N N N P621
7MBP75RJ120 v [N v v v v v v P621

Dr: IGBT drive circuit,
ALM: Alarm output,

UV: Control power source undervoltage protection,
TcOH: Case overheating protection

TjOH: Element overheating protection,

3-2
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Chapter 3 Descriptions of Functions

Table 3-2 IPM Built-in Functions (R-IPM3)

600 V system
Built-in Functions
Number Model o ver e 0| UpperAm [ Lower amm Package
Dr | UV | TiOH | OC | ALM | OC | ALM | TcOH

6MBP20RTA060 N oW v - - N N - P619
6MBP50RTB060 N V V - V V V P610

6in1 | 6BMBP75RTB060 Vo v v - N N N P610
6MBP100RTB060 VoA v v - N N N P11
6MBP150RTB060 N v v - v v N P611
7MBP50RTB060 VoW N N - N N N P610

2inq | 7MBP75RTB06O VoA V v - N N N P610
7MBP100RTB060 v oA v v - N N N P611
7MBP150RTB060 VoW N N - N N V P611
6MBP50RTJ060 N V V V V V V P621

6in1 | GMBP75RTJ060 N oW V \ N N \ N P621
6MBP100RTJ060 VoA v v v N N N P621
6MBP150RTJ060 v | A V v \ \ N N P621
7MBP50RTJ060 v oA N N N N N N P621

2inq | 7MBP75RTJ060 VoA V v N N N N P621
7MBP100RTJ060 VoW V v N N N N P621
7MBP150RTJ060 N | \ N N N N N P621

Dr: IGBT drive circuit,  UV: Control power source undervoltage protection,  TjOH: Element overheating protection, OC: Overcurrent protection,

LM: Alarm output, TcOH: Case overheating protection
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Table 3-3 IPM Built-in Functions (Econo IPM)

600 V system
Built-in Functions
Eljmsgrt Model Commfgv\tg; an‘:er and Upper Arm Lower Arm Package
Dr | UV | TjOH | OC | ALM | OC | ALM | TcOH
6MBP50TEA060 N v N \ \ \ N - P622
6in1 | BMBP75TEA06O N v N \ \ \ N - P622
6MBP100TEA060 \ v \ v \ \ N - P622
6MBP150TEA060 \ v \ v \ \ \ - P622
7MBP50TEA060 N N N \ \ S N - P622
2inq | TMBP75TEA06O \ N \ \ \ \ \ - P622
7MBP100TEA060 N v \ \ \ \ \ - P622
7MBP150TEA060 \ N \ \ \ \ \ b P622
1200 V system
Built-in Functions
Eljmsg: Model Commfgv\'::; an;:er and Upper Arm Lower Arm Package
Dr | UV | TjOH | OC | ALM | OC | ALM | TcOH
6MBP25TEA120 N v \ v \ \ N - P622
6in1 | BMBP50TEA120 \ v \ v \ \ N - P622
6MBP75TEA120 \ v \ \ \ \ N - P622
7MBP25TEA120 N N v v N \ v - P622
7in1 | 7MBP50TEA120 N v \ y \ \ \ - P622
7MBP75TEA120 v v \ \ \ \ \ - P622
Dr: IGBT drive circuit, UV: Control power source undervoltage protection, ~ TjOH: Element overheating protection, OC: Overcurrent protection,

ALM: Alarm output, TcOH: Case overheating protection

E Function Descriptions

2.1 IGBT, FWD for 3-phase inverters

As shown in Fig. 3-1, IGBT and FWD for 3-phase inverters are built in, and a 3-phase bridge circuit is
formed inside the IPM. The main circuit is completed by connecting the main power source to the P and N
terminals and the 3-phase output lines to the U, V, and W terminals. Connect a snubber circuit to suppress
the surge voltages.

2.2 IGBT, FWD for brake

As shown in Fig. 3-1, IGBT and FWD for brake are built in, and an IGBT collector is connected internally
to the B terminal. By controlling the brake IGBT through connection of brake resistance between the
terminals P and B, the regeneration energy can be dissipated while decelerating to suppress the rise of
voltage between the P and N terminals.
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P-side

Sl W W 2

o ]
[ipm] — J T :

: :

i E

: |Pm*Driyer | Pre-Drier | Pre-Driver :

P ]

E

(]

i

| | | ;

i

(]
U

'
+ 1 1 5 V
CSLIEE I v

i

1 )

1 )

: :

1 )

N | SO 1 1 5

i i

N i i

—» o . :

: :

! | Pre-Driver 1

1 (]

(]

N 19— I A :

Brake N-side Alarm
input PWM input output

Fig. 3-1 3-Phase Inverter Application Model (in Case of 7MBP150RTB060)

2.3 IGBT drive function
Fig. 3-2 shows the pre-driver block diagram. As the IPM incorporates an IGBT drive function, the IGBT
can be driven without designing a gate resistance value by connecting the photocoupler output to the IPM.

The features of this drive function are introduced below.

¢ Independent gate resistance control
A special turn-on/turn-off Rg not using any exclusive gate resistance Rg is built in.  With this, the dv/dt
of turn-on and turn-off can be controlled individually, so that the merits of the element are fully

demonstrated (Turn on/Normal Shutdown).

¢ Soft shutdown
During an overcurrent or other abnormality, the gate voltage is lowered softly and gently to prevent

element destruction by surge voltage (Soft Shutdown).
e Errorneous ON prevention

Since a circuit is set up to ground the gate electrode with low impedance while OFF, erroneous ON

caused by the rise of VGE due to noise can be prevented (Off Hold).
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e Areverse bias power source is not required.
As the IPM has a short wiring between the drive circuit and the IGBT, the wiring impedance is small,

making driving without reverse bias possible.

e Alarm latch
Alarms have a latch period of approximately 2 ms, and the IGBT does not operate even when an On-
signal enters during the latch period. In addition, as the alarms for each phase, including brake, on the
lower arm side are connected mutually, all IGBTs on the lower arm side are stopped for the latch period

when a protection operation is performed on the lower arm side.
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(Same circuit as X-phase)

-3———0 VeeU
L———OGNDU

(Same circuit as X-phase)

'-!—D VeeV
L—OGNDV

(Same circuit as X-phase)

0 VoW
L—O0 GNDW

= g
]

Vee

15,
lg!

-_

{>C Turn on

gate

Gate Voltage

L Off Hold

Normal Shutdown

Soft Shutdown

Pre-driver for X-phase IGBT

Note: Delay time and hysteresis are typical values.

(Same circuit as X-phase)

(Same circuit as X-phase)

(Same circuit as X-phase)

ALM D—AAN\—
RALM

Tc overheating protection circuit

N
. o)
Vce
Vee
y GND
iy
iy
iy
v—a
!
1
O Vee
2 GND
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Chapter 3 Descriptions of Functions

2.4 Overcurrent protection function (OC)

Two detection methods are used, the sense IGBT method and the shunt resistance method.

(1) Sense IGBT method

Models: P610/P611/P612/P621/P622

e The main current flowing in the IGBT is detected by taking the sense current flowing in the current
sense IGBT inside the IGBT chip into the control circuit. The sense current is extremely small in
comparison with the main current, so that the detection loss can be kept minimal in comparison with the
shunt resistance method.

¢ When the overcurrent protection loc level is exceeded for a duration of approximately 5 us (tdoc), the
IGBT goes through a soft shutdown. As a detection filter is installed, faulty operations caused by
instantaneous overcurrents or noise can be prevented.

e When after approximately 2 ms the level drops below loc and the input signal is OFF, the alarm is
released.

(2) Shunt resistance method

Models: P617/P619

¢ Overcurrent protection is performed by detecting the voltage at both ends of the current detection shunt
resistance R1, connected to the DC bus bar line N. When the overcurrent detection level loc is
exceeded for a duration of approximately 5 us (tdoc), the IGBT goes through a soft shutdown. As a
detection filter is installed, faulty operations caused by instantaneous overcurrents or noise can be
prevented.

e When after approximately 2 ms the level drops below loc and if the input signal is OFF, the alarm is
released.

2.5 Short-circuit protection function (SC)
The SC protection function always operates with the OC protection function to suppress the peak

current when a load or arm is shorted.

2.6 Undervoltage protection (UV)

e The UV protection function performs soft shutdown of the IGBT when the control source voltage (Vcc)
continuously drops below VUV for approximately 5 us.

e As the hysteresis VH is provided, the alarm is released if Vcc recovers to VUV + VH or more after
approximately 2 ms and the input signal is OFF.

2.7 Case temperature overheating protection function (TcOH)

e The TcOH protection function detects the insulating substrate temperature with the temperature
detection elements set up on the same ceramic substrate as that on which the power chips (IGBT,
FWD) are set up and performs soft shutdown of the IGBT when the detected temperature exceeds the
protection level TcOH continuously for approximately 1 ms.

¢ As the hysteresis TcH is provided, the alarm is released if Tc drops below TcOH-TcH after approximately
2 ms.

e The TcOH detection positions are shown in Fig.3-3 to Fig.3-6.
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Fig. 3-3 TcOH Detection Position (P610)

Fig. 3-4 TcOH Detection Position (P611)
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Fig. 3-6 TcOH Detection Position (P621)
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2.8 Chip temperature overheating protection function (TjOH)

e The TjOH protection function detects the IGBT chip temperature with the temperature detection
elements set up on all IGBT chips and performs soft shutdown of the IGBT when the detected
temperature exceeds the protection level (TjOH) continuously for approximately 1 ms or more.

o As the hysteresis TjH is provided, the alarm is released if Tj drops below TjOH-TjH after approximately 2
ms and the input signal is OFF.

2.9 Alarm output function (ALM)

e When a protection function operates, the alarm output terminal becomes conductive against each
reference potential GND. With open collector output, a function for direct drive of the photocoupler is
provided, and a 1.5 kQ series resistor is built in.

e When a protection function operates, the alarm signal is output continuously for approximately 2 ms
(tALM). The alarm is released when the alarm cause has been removed, tALM has elapsed, and the
input signal is OFF. When the cause is TcOH, the alarm is released regardless of the input signal.

¢ As the alarm terminals of the drive circuit on the lower arm side are connected mutually, all IGBTs on

the lower arm side, including the brake, are stopped when any one of the IGBTs outputs an alarm.

n Truth Tables

The truth tables when a fault occurs are shown in Tables 3-4 to 3-7.

Table 3-4 Truth Table (P617, P619)

Cause of IGBT Alarm Output
Fault U-phase V-phase W-phase Low Side Low Side
High side uv OFF * * * High
U-phase TjOH OFF * * * High
High side uv * OFF * * High
V-phase TjOH * OFF * * High
High side uv * * OFF * High
W-phase TjOH * * OFF * High
OoC * * * OFF Low
Low side uv * * * OFF Low
TjOH * * * OFF Low

* Depends on input logic
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Table 3-5 Truth Table (P610, P611, P612)

Cause of IGBT Alarm Output
Fault U-phase V-phase W-phase Low Side Low Side

. . OoC OFF * * * High
UI-%E:IS? oV OFF ; - - High
TjOH OFF * * * High

. . ocC * OFF * * High
\'j_'gﬂass";e uv - OFF - - High
TjOH * OFF * * High

. . oC * * OFF * High
W?g‘hzf: uv * * OFF * High
TjOH * * OFF * High

oC * * * OFF Low

Low side uv * * * OFF Low
TjOH * * * OFF Low

TcOH * * * OFF Low

* Depends on input logic

Table 3-6 Truth Table (P621)

Cause of IGBT Alarm Output
Fault U-phase | V-phase | W-phase | LowSide | ALMU | ALMV | ALMW | ALM
. . oC OFF * * X Low High High High
U'_%E:'S‘ie uv OFF * * > Low High High High
TjOH OFF " " * Low High High High
o oC " OFF " * High Low High High
\'j_'gﬂass";e uv - OFF - - High Low High High
TjOH > OFF > > High Low High High
o ocC * » OFF > High High Low High
W?g‘hzf: uv > > OFF * High High Low High
TjOH » * OFF * High High Low High
OoC * * * OFF High High High Low
. uv » ¢ » OFF High High High Low
Low side TjOH - * - OFF High | High High Low
TcOH * * * OFF High High High Low

* Depends on input logic

Table 3-7 Truth Table (P622)

Cause of IGBT Alarm Output
Fault U-phase V-phase W-phase Low Side ALMU ALMV ALMW ALM
o oC OFF - - * Low High High High
B'_%E:"S‘ie uv OFF - - * Low High High High
TjOH OFF - - - Low High High High
o ocC * OFF * * High Low High High
\'j_'gﬂass"ge uv * OFF * * High Low High High
TjOH * OFF * * High Low High High
. . oC * * OFF * High High Low High
W?g‘hzzj: uv * * OFF * High High Low High
TjOH » * OFF * High High Low High
oC * * * OFF High High High Low
Low side uv * * * OFF High High High Low
TjOH * » * OFF High High High Low

* Depends on input logic
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Bl 1P Block Diagrams

The IPM block diagrams are shown in Fig. 3-7 to Fig. 3-14.

VinU | I. -
o J_ * Pre-driver 1 ;
1‘ %SV
GNDU ! ! ! . U,
chcV | 3
. I
GNDV I )i )i )i vV,
CVch |
. |
SGNDW I | l ! W,
o \Vcc |
IR
JVinX *
oI ’ pre-driver 27"
Vinz I
ALM .
1
X R1
T b—'\/\/\z—u—N20
GND Ll l

Fig. 3-7 IPM Block Diagram (P617)
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oYinU J_ Pre-driver 1™y
1— 8V
GNDU . . )i U,
CVccV | !
. i
chnV %
o GNDV l_ ] . v,
oVch |
. |
i — ¥
CGNDW I % i @ @ WO
CVcc |
1
JVinX . *
oMinY * Pre-driver 2
VinZ ¥
cALM MV *
1.5k
N1
I o
= R1
L ) . AMA——o—NZ,
CGND . 4 . 4 *—@ i

Fig. 3-8 IPM Block Diagram (P619)
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ovecU | X p
o.VinU ~ |
Pre-driver
T 4Xsv —¥
JGNDU J I ] o
oveeV | '
JinVv _ A[I_f
GNDV I | —f | ] v
VecW |
Vinw X J[_Tf
GNDW JE —f | ] ",
oYcce |
VinX J[_Ti
~GND Ji f ] —f | ]
| 8-
JVinY
| 8-
JVinz i
B
|
VinDB
11 3 N
c i o)
|
ALM Tc overheating
° :/.\gk protection circuit jr
|
Fig. 3-9  IPM Block Diagram (P610, P611, P612 with Built-in Brake)
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o¥eel | o PO
oVinU o i
Pre-driver

T As8v %
oGNDU 1- . — o o U,
ovecV | X
oVinV o _IIE T
GNDV 1- e _' — o \ o
ovecW |
oVinW o _IIE; T
CGNDW I )| J WO
\/cc

(e,

|
JVinX l
-GND !

|
VinY !

|
Vinz l

% N
O

—}
o—Ppf
*—

—}
*—

—}
—pf

\inDB B
NG *NC
|
ALM  sn Tc overheating }
1.5k protection circuit

|
Fig. 3-10 IPM Block Diagram (P610, P611, P612 Without Brake)
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C>VccU | A Po
ViU
SALMU A 4, Pre-driver
1.5k L j
8V
GNDU 1' f T | 5
ovecV | '
VinV
SALMV _Apn, ‘
1.5k 1 .f j
GNDV 1' | T | ¥
CVch |
Vinw
ALMW 1 n —
1.5k 1 .f j
GNDW I | T | "
CVcc |
VinX
GND 1' f | —f |
| o
VinY
| o
CVinZ +
B
| o
VinDB
1T 1 1% X
o - i <)
|
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|

Fig. 3-11  IPM Block Diagram (P621 with Built-in Brake)
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c>VccU | A PO
VinU
ALMU pn, Pre-driver
1.5k L
8V
GNDU 1 f % | .
CVccV | '
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ALMV _pn, ‘
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GNDV 11 I | >
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CVcc |
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|
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|
Vinz
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Fig. 3-12 IPM Block Diagram (P621 Without Brake)
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VinU
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Fig. 3-13

IPM Block Diagram (P622 with Built-in Brake)

w

-19



Chapter 3 Descriptions of Functions
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Fig. 3-14 IPM Block Diagram (P622 Without Brake)
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B Timing Charts
The timing charts for the protection functions are shown in Fig. 3-15 to Fig. 3-21.

Undervoltage protection (UV) (1)

laLm

|
|

| -— >
T |

! notam

<1> <2> <3> <4> <5> <6> <7> <8>

Fig. 3-15 Timing Chart UV (1)

Refer to Fig. 3-2 <3>.

<1> If Vcc is below Vyy + Vy while Vcc is ON, an alarm is output.

<2> If the period in which V¢ falls below Vyy is shorter than 5 us, the protection function does not work
(while Vin is OFF).

<3> An alarm is output when a period of about 5 us elapses after V¢ falls below Vyy if Vin is OFF, and
IGBT remains OFF.

<4> |f V¢ returns to Vyy + Vy after tam elapses, UV is reset after tam elapses if Vin is OFF and the
alarm is also reset simultaneously.

<5> If the period in which V¢ falls below Vyy is shorter than 5 us, the protection function does not work
(while Vin is ON).

<6> An alarm is output when a period of about 5 us elapses after V¢ falls below Vyy if Vin is ON, and
a soft IGBT shutdown occurs.

<7> If V¢ returns to Vyy + Vy after tam elapses, UV is reset after tam elapses if Vin is OFF and the

alarm is also reset simultaneously.

<8> An alarm is output if V¢ falls below VUV while V¢ ¢ is OFF.
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Undervoltage protection (UV) (2)

I
|5 5us
IALm |
I
| — | -— |
" tawm ' taLm ‘
<1> <2> <3> <4>

Fig. 3-16 Timing Chart UV (2)

Refer to Fig. 3-2 <3>.

<1>

<2>

<3>

<4>

If Vcc is below Vyy + Vy while Ve is ON, an alarm is output. (Until Vin changes to OFF)

If Vcc returns to Vyy + Vy after taum elapses, UV and the alarm are reset simultaneously with the
return of Vyy + V4 if Vin is OFF.

Even if V¢ returns to Vyy + Vy after tauw elapses, UV is not reset after ta v elapses if Vin is ON.
UV and the alarm are reset simultaneously with Vin OFF.

If Vin is ON while V¢ is OFF, the alarm is output, and a soft IGBT shutdown is executed while Vcc

is below Vyy.
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Overcurrent protection (OC)

Vin

|
(A A 1 _ L | e —
1 ! !
1 ! !
, |
! . !
IC | | |
1 ' D ro
: : o : |
| | 1 1 | 1
Lo L
|
o po
o L
1 1 | |
o A
|
| |
laLm L L
) o |
el | | e < tdoc :‘—’|< tdoc
* g ) [ |
taLm o Lo
<1> <2> <3> <4> <5> <6>

Fig. 3-17 Timing Chart OC

Refer to Fig. 3-2 <3>.

<1> An alarm is output and a soft IGBT shutdown is executed when tpoc elapses after Ic rises above
loc.

<2> OC and the alarm are reset simultaneously if Vin is OFF when ta \y elapses.

<3> An alarm is output and a soft IGBT shutdown is executed when tpoc elapses after Ic rises above
loc.

<4> |f Vin is ON when ta m elapses, OC is not reset. OC and the alarm are reset simultaneously when
Vin is OFF.

<5> If Vin changes to OFF before tpoc elapses after Ic rises above loc, the protection function is not
activated and a normal IGBT shutdown is executed.

<6> If Vin changes to OFF before tpoc elapses after Ic rises above loc, the protection function is not

activated and a normal IGBT shutdown is executed.
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Short-circuit protection

Vin

laLm

<1> <2> <3> <4> <5> <6>

Fig. 3-18 Timing Chart SC

Refer to Fig. 3-2 <2>.

<1>

<2>

<3>

<4>

<5>

<6>

If the load shorts after Ic has started flowing and Ic exceeds Isc, the Ic peak is suppressed
instantly. An alarm is output and a soft IGBT shutdown is executed when tpoc elapses.

OC and the alarm are reset simultaneously if Vin is OFF when ta u elapses.

If the load shorts and Isc is exceeded simultaneously with the start of flow of Ic, the Ic peak is
instantly suppressed. An alarm is output and a soft IGBT shutdown is executed after tpoc elapses.
If Vin is ON when ta v €elapses, OC is not reset. OC and the alarm are reset simultaneously when
Vin is OFF.

If the load shorts after Ic has started flowing and Ic exceeds Isc, the Ic peak is suppressed
instantly. Then, if Vin changes to OFF before tpoc elapses, the protection function is not activated
and a normal IGBT shutdown occurs.

If the load shorts simultaneously with the start of flow of Ic and Ic exceeds Isc, the Ic peak is
suppressed instantly. Then, if Vin changes to OFF before tpoc elapses, the protection function is

not activated and a normal IGBT shutdown is executed.
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Case temperature overheating protection (TcOH)

<1> <2> <3> <3> <4>

Fig. 3-19 Timing Chart TcOH

Refer to Fig. 3-2 <4>,

<1> An alarm is output if the case temperature Tc continuously exceeds Tcoy for a period of about 1
ms, and if Vin is ON, a soft shutdown of all IGBTs on the lower arm side is executed.

<2> |If Tc falls below Tcon-Tcy before tauw elapses, the alarm is reset when ta \y elapses.

<3> If Tc exceeds continuously Tcoy for a period of about 1 ms, an alarm is output. (While Vin is OFF)

<4> |f Tc has not fallen below Tcon-Tcy when tau elapses, the alarm is not reset. When Tc falls below
Tcon-Tcn after tam elapses, the alarm is reset.
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IGBT chip overheating protection (TjOH) (1)

<1> <2> <3> <3> <4>

Fig. 3-20 Timing chart TjOH (1)

Refer to Fig. 3-2 <4>,

<1> An alarm is output and a soft IGBT shutdown is executed if the IGBT chip temperature Tj
continuously exceeds Tjon for a period of about 1 ms.

<2> If Tj falls below Tjou-Tjy before taim elapses, OH and the alarm are simultaneously reset if Vin is
OFF when ta v elapses.

<3> An alarm is output if Tj continuously exceeds Tjon for a period of about 1 ms, and if Vin is OFF, the
protection function is not activated.

<4> When Tj falls below Tjou-Tjy after taim elapses, OH and the alarm are reset simultaneously if Vin is
OFF.
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IGBT chip overheating protection (TjOH) (2)

Fig. 3-21 Timing Chart TjOH (2)

Refer to Fig. 3-2.

<1> If Tj exceeds Tjoy and then falls below Tjoy within about 1 ms, OH does not operate regardless of

whether Vin is ON or OFF.
<2> If Tj exceeds Tjoy and then falls below Tjoy within about 1 ms, OH does not operate regardless of

whether Vin is ON or OFF.
<3> If Tj exceeds Tjoy and then falls below Tjoy for a period of about 3 us or longer, the 1 ms detection

timer is reset.
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Chapter 4 Examples of Application Circuit

n Examples of Application Circuits

Fig. 4-1 shows an example of an application circuit for P610, P611, and P612 (types with built-in brake).

[@Rs]

IPM

Ow

i)

U=

5V A.r—_'\_k_g;‘- -gz-; @

Fig. 4-1 Example of Application Circuit for P610, P611, and P612 (Types with Built-in Brake)
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Fig. 4-2 shows an example of an application circuit for P610, P611, and P612 (types without brake).

20 kQ 0.1 uF P
D
"""" IPM
U
v +
—_— Z 2;
W
B
(O— Connect to P or N.
20 kQ 0.1 uF
F---t---- , % L ZT210;1F® IN
— 1 —& @ ~
=|IF 1 H
Vee ! 1
0
)
20 kQ 0.1 uF
........ ) % 1
O — - ®)
IF E !
Connect to Vcc or GND «——{)
L
5v—% “ %. N !
10nF ====== g ()

Fig. 4-2 Example of Application Circuit for P610, P611, and P612 (Types Without Brake)
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Fig. 4-3 shows an example of an application circuit for P621 and P622 (types with built-in brake).

20 kQ 0.1 uF P
r--"""n % —-L T 10 HF4 3

I 3 IPM

1

i
U
v +

—_— Z Z# 77 @

w
B
(M)
N
o,

-------- .% R z10uF®
1 1 -1
o+ L3 ®)
=|IF | !
Vce : |
________ 1
®
20 kQ 0.1 uF
R 1
r 1
P St 9
IF |
e :
20 kQ 0.1 uF
* b 1
""""" |
o ! % - 18
IF

Fig. 4-3 Example of Application Circuit for P621, P622 (with Upper Arm Alarm)
(Types with Built-in Brake)
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Fig. 4-4 shows an example of an application circuit for P621 and P622 (types without brake).

0.1 pF P
L L0 uF@ o
©) IPM
@) U
)

o

N
=

5

R ;;10\;”:.
I~ @
W
®)
®
B .
o P621: Connectto P or N
P622: Connect to N
N
@

% g 14
-------- g L
1 1 p—
T
= | !
Vce |
®
20 kQ 0.1 uF
________ 1
1 1 p—
o
| :
20 kQ 0.1 uF
________ 1
I 1 f—
oA @
| !

Connect to Vcc or GND +—— (1)

Fig. 4-4 Example of Application Circuit for P621, P622 (with Upper Arm Alarm) (Types Without Brake)
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Examples of Application Circuit

Fig. 4-5 shows an example of an application circuit for P617.

0.1pF

£ £1OHF®

Q)
@

1.5kQ

IPM

[@FS]

Example of Application Circuit for Small-capacity IPM P617
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Fig. 4-6 shows an example of an application circuit for P619.

20 kQ 0.1 puF

-------- , IPM

(@K

|
H+
——

Fig. 4-6 Example of Application Circuit for Small-capacity IPM P619

E Precautions

2.1 Control power source

As shown in the application circuit examples, a total of four isolation power sources are required for the
control power sources, 3 on the upper arm side and 1 on the lower arm side.

If you are using commercial power source units, do not connect the GND terminal on the side of the
power source output.

When the GND on the output side is connected to + or -, faulty operation occurs because each power
source is connected to the ground on the side of power source input. Stray capacity between each power
source and ground should be reduced to a minimum.
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2.2 Structural isolation among four power sources (input connectors and PC boards)

Isolation is needed between each of the four power sources and the main power source.

Since a large amount of dv/dt is applied to this isolation during IGBT switching, keep sufficient
clearance between the components and the isolation. (2 mm or more is recommended.)

2.3 GND connection

The control power source GND on the lower arm side and the main power source GND are connected
inside the IPM. Never connect them outside the IPM. If you connect them outside the IPM, loop currents
generated inside and outside the IPM flow to the lower arm due to di/dt and cause malfunctioning of the
photocoupler and the IPM. The input circuit of the IPM may also be damaged.

2.4 Control power source capacitor

The 10 uF and 0.1 uF capacitors connected to each control power source as shown in the application
circuit examples are not intended for smoothing the control power sources, but for compensating the
wiring impedance up to the IPM. Capacitors for smoothing are needed separately.

Since transient variations may be caused in the wiring impedance from the capacitor to the control
circuit, connect the capacitor as close to the IPM control terminal and photocoupler pin as possible.

Select capacitors with lower impedance and better frequency characteristics for the electrolytic
capacitors. In addition, connect capacitors with better frequency characteristics, such as film capacitors, in
parallel.

2.5 Alarm circuits

e The potential on the secondary side of the alarm photocoupler may vary due to dv/dt. It is
recommended to stabilize the potential by connecting a capacitor of approximately 10 nF.

e As P617 does not have a built-in alarm resistor, a resistor of 1.5 kQ must be connected on the outside
of the IPM.

2.6 Pull-up of the signal input terminal

Pull up the control signal input terminal to Vcc with a resistor of 20 kQ. Even if you do not use the brake
in the built-in brake IPM, still pull up the DB input terminal. If you do not pull up the terminal, a malfunction
may be caused by dv/dt.

2.7 Snubber

Connect the snubber to the PN terminals directly. For the P612 package set up the snubber for each
PN terminal on both sides.

2.8 B terminal

In the case of the 6 in 1 package (without brake) type, connecting the B terminal to the N or P terminal
as described below is recommended.
P610, P611, P612, P621 «++--eee- N or P terminal
P622(ECONO-IPM) ««xrreerrmmrreneeeeess N terminal (connection to the P terminal causes an internal short-circuit)
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2.9 Upper arm alarm

When the upper arm alarm of an IPM with upper arm alarm output is not used, connect the alarm
terminal to Vcc to stabilize the potential.

2.10 Overcurrent protection for small-capacity IPMs

The limit level for overcurrent protection can be adjusted to a high level by adding a resistor between
the N1 and N2 terminals of small-capacity IPMs (P617, 619). The resistor added at that time must be
mounted close to the N1 and N2 terminals. A long distance from the N1 and N2 terminals can cause faulty
operation of the IPM.

2.11 IPM input circuit

The constant-current circuit shown in Fig. 4-7 is provided in the input section of our IPMs, and outflow
from the IPM takes place at the timing shown in the figure. For this reason, the IF on the primary side of
the photocoupler must be determined so that a current of IR + 1 mA flows through the pull-up resistor on
the secondary side of the photocoupler. If the IF is not sufficient, faulty operation on the secondary side is
possible.

Also, the pull-up resistor must be selected so that a current of IR + 1 mA flows on the secondary side of
the photocoupler when the photocoupler is ON and that the current flowing into the IPM at the time of OFF
does not exceed the lin MAX listed in the specifications.

Photocoupler Z
[ ! Swi1 i

vee = 15V Constant-currelnt circuit

1 mA flows. 1 mA flows.
IPM_Vin <> <!
N 4
| ! ! |
| ! ! |
| ! ) |
| 1 |
1 1
1 1
1 1
1 1
1 1
1 1
SW1 ON | SW1 OFF | SW1ON
SW2 OFF SW2 ON SW2 OFF

Fig. 4-7 IPM Input Circuit and Rated Current Operation Timing
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n Photocoupler and Peripheral Circuits

3.1 Photocoupler for control input
® Photocoupler rating
Use a photocoupler satisfying the following characteristics.
e CMH = CML > 15 kV/us or 10 kV/us
o tpHL = tpLH < 0.8 us
e tpLH-tpHL = -0.4 t0 0.9 s
¢ CTR > 15%
Example: Product of Agilent: HCPL-4504
Product of Toshiba: TLP759 (IGM)
Note: Safety standards such as UL and VDE should also be applied.

® Wiring between photocoupler and IPM

Make the wiring between the photocoupler and the IPM as short as possible to reduce the wiring
impedance between the photocoupler and the IPM control terminal. Separate each wire between the
primary and secondary circuits so that floating capacitance does not become large, since a strong dv/dt is

applied between the primary and secondary circuits.

® Light emitting diode driving circuit
The dv/dt withstand capability of the photocoupler is also affected by the input light emitting diode driving

circuit. A driving circuit example is shown in Fig. 4-8.

Good example: Totempole output IC Bad example: Open collector
Current limiting resistor on the cathode side of the photo diode

I s T i

Good example: Photo diode A-K is shorted by transistors C-E Bad example: Current limiting resistor on the anode side of the photo diode
(example which is particularly fit for photocoupler OFF)

1 | J , ' j

Fig. 4-8 Photocoupler Input Circuits
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3.2 Photocoupler for alarm output

® Photocoupler rating

General-purpose photocouplers can be used, but photocouplers satisfying the following characteristics are
recommended.

e 100%< CTR< 300%

¢ Single-element type

Example: TLP521-1-GR rank

Note: Safety standards such as UL and VDE should also be applied.

® Input current limiting resistor

A current limiting resistor for the light emitting diode in the photocoupler input is included in the IPM.

Rawm = 1.5 kQ and if connected directly to Vcc, about 10 mA of I flows with Vec = 15 V.

Therefore, there is no need to connect any current limiting resistor.

However, if a large amount of current, i.e., lout > 10 mA, is needed on the photocoupler output, increase

the CTR value of the photocoupler to the required value.

® Wiring between the photocoupler and the IPM
Since a large amount of dv/dt is also applied on the photocoupler for the alarm, the same precautions as

described in 3.1 should be taken.

n Connectors

Connectors suitable for the shape of the R-IPM control terminals are commercially available.
16-pin connector for P610, 611, 612: MDF7-25S-2.54DSA made by Hirose Electric
For P621: DF10-31S-2DSA made by Hirose Electric

Please confirm the reliability and the specifications of the above connectors with the manufacturer.

4-11



Quality is our message

Chapter 5
Cooling Design

Contents Page
1. Cooler (Heat Sink) Selection Method ... 5-2
2. Notes on Heat Sink Selection ..........cooouuiiiiiiiiiece e, 5-2

5 1 ELECIRIE




Chapter 5 Cooling Design

n Cooler (Heat Sink) Selection Method

e To safeguard operation of the IGBT, make sure the junction temperature Tj does not exceed Tjmax.
Cooling should be designed in such a way that ensures that Tj is always below Tjmax even in abnormal
states such as overload operation as well as under the rated load.

e Operation of IGBT at temperatures higher than Tjmax could result in damage to the chips.

In the IPM, the TjOH protection function operates when the chip temperature of IGBT exceeds Tjmax.
However, if the temperature rises too quickly, the chip may not be protected.

o Likewise, note that the chip temperature of FWD should not exceed Tjmax.

e When selecting the cooler (heat sink), always measure the temperature directly under the center of the
chip. The Econo IPM series in particular is designed with operational preconditions for servo
applications, etc., in which the temperature increases/decreases in a short time, so care is required in
regard to heat accumulation when using under other conditions. As the structure and design place
special importance upon compactness, there is a tendency for heat to accumulate in the power chip
located at the center. For the chip layout, refer to the IPM internal structure drawing: MT6M5313. For

the concrete design, refer to the following document.

“IGBT MODULE APPLICATION MANUAL REH984”
Contents: e Power dissipation loss calculation

¢ Selecting heat sinks

¢ Heat sink mounting precautions

¢ Troubleshooting

E Notes on Heat Sink Selection

How to select heat sinks is described in the manual REH982. Note also the following points.

¢ Flatness of the heat sink surface

Flatness between mounting screw pitches: 0 to +100 um, roughness: 10 um or less

If the heat sink surface is concave, a gap occurs between the heat sink and the IPM, leading to

deterioration of cooling efficiency.

If the flatness is +100 um or more, the copper base of the IPM is deformed and cracks could occur in

the internal isolating substrates.
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Chapter 6 Precautions for Use

n Main Power Source

1.
1.

1

1 Voltage range

1.1 600V system IPMs

The main power source should not exceed 500 V (= Vpc(surge)) between the P and N main terminals.
The voltage between the collector and emitter main terminals (= VCES) should not exceed 600 V (=
absolute max. rated voltage).

Surge voltage occurs in the wiring inductance inside the IPM due to di/dt during switching, but the
product is designed so that 600 V is not exceeded between the collector and emitter main terminals
when the main power source is used at Vpc(surge) or lower between the P and N main terminals.

In order for the maximum surge voltage at the time of switching not to exceed the rated voltage, keep
the connecting wires between the IPM and the embedded product short and install a snubber close to

the P and N terminals.

1.2 1200 V system IPMs

The main power source should not exceed 1000 V (= Vpc(surge)) between the P and N main terminals.
The voltage between the collector and emitter main terminals (= VCES) should not exceed 1200 V (=
absolute max. rated voltage).

Surge voltage occurs in the wiring inductance inside the IPM due to di/dt during switching, but the
product is designed so that 1200 V is not exceeded close to the chip when the main power source is
used at Vpc(surge) or lower between the P and N main terminals.

In order for the maximum surge voltage at the time of switching not to exceed the rated voltage, keep
the connecting wires between the IPM and the embedded product short and install a snubber close to

the P and N terminals.

1.2 External noise

Countermeasures have been taken against external noise within the IPM, but faulty operation may

possibly occur depending on the type and intensity of the noise.

Please take sufficient countermeasures against noise entering the IPM.

1.2.1 Noise from outside the equipment

Apply a noise filter on the AC line, isolate the ground and so on.
When required, add capacitors of 100 pF or less between all phase signal inputs and signal GND.

Install arresters against lightning surges, etc.
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1.2.2 Noise from within the equipment
e Qutside the rectifier: Implement the same countermeasures as the above.
¢ Inside the rectifier: Apply snubber circuits on the PN lines.
(In case of multiple inverters connected to one rectifier converter, etc.)

1.2.3 Noise from the output terminals

o Take external countermeasures so that contactor switching surges and so on do not enter.

E Control Power Source

2.1 Voltage range

e The drive circuit shows stable operation when the control power source voltage is in the range of 13.5 to
16.5 V.
Operation with a value as close to 15 V as possible is recommended.

¢ When the control power source voltage is below 13.5 V, the loss will increase and noise will show a
tendency to decrease.
Also, the protection performance will shift, so that the protection functions may not be sufficient and chip
damage may occur.

e When the control power source voltage drops below 13.5 V, dropping down to VUV or lower, the
undervoltage protection function (UV) operates.
When the control power source voltage recovers to VUV + VH, UV is automatically released.

e When the control power source voltage exceeds 16.5 V, the loss decreases and noise shows a
tendency to increase.
Also, the protection performance will shift, so that the protection functions may not be sufficient and chip
damage may occur.

e When the control power source voltage is below 0 V (reverse bias) or exceeds 20 V, the drive circuit
and/or the main chip may be damaged. Never apply these voltages.

2.2 \Voltage ripple

¢ The recommended voltage range of 13.5 to 16.5 V includes the voltage ripple of Vcc.
During the manufacture of the control power source, be sure to keep the voltage ripple sufficiently low.
Also be sure to keep noise superimposed on the power source sufficiently low.

¢ Design the control power source so as to keep dv/dt at 5 V/us or lower.

2.3 Power source start-up sequence

¢ Apply the main power source after confirming that Vcc is in the recommended voltage range.
If the main power source is applied before the recommended voltage is reached, the chip may be
destroyed (worst-case scenario).
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2.4 Alarm at the time of power source start-up and shutdown

At the time of power source start-up, an alarm is output at the UV protection function operation level
voltage.

Recovery is made when the protection release level voltage is reached, but as the alarm will not be
released as long as an ON signal is input, appropriate measures must be taken on the drive circuit side.
As there is also alarm output at the time of power source shutdown, similar measures are required.

2.5 Precautions upon control circuit design

Design with sufficient margin, taking the current consumption specification (Icc) for the drive circuit into
consideration.

Make the wiring between the input terminals of the IPM and the photocoupler as short as possible, and
use a pattern layout with a small stray capacitance for the primary side and the secondary side of the
photocoupler.

Install a capacitor as close as possible between Vcc and GND in the case of a high-speed photocoupler.
For a high-speed photocoupler, use a high CMR type in which tpHL, tpLH < 0.8 ps.

For the alarm output circuit, use a low-speed photocoupler type in which CTR > 100%.

Use four isolated power sources for the control power source Vcc. Also use a design with suppressed
voltage fluctuations.

When a capacitor is connected between the input terminals and GND, note that the response time in
regard to an input signal on the primary side of the photocoupler becomes longer.

Design the primary-side current of the photocoupler with sufficient margin taking the CTR of the
photocoupler being used into consideration.

B Protection Functions

As the built-in protection functions and the presence or absence of alarm output differ according to the

package and the model, confirm the protection functions of your IPM referring to the "List of IPM built-in

functions" in chapter 3.

3.1 Protection operations in general

3.1.1 Range of protection

The protection functions included in the IPM are designed for non-repetitive abnormal phenomena.

Do not apply constant stress that exceeds the rating.

3.1.2 Countermeasures for alarm output

If an alarm is output, stop the input signal into the IPM immediately to stop the equipment.

The IPM protection functions protect against abnormal phenomena, but they cannot remove the causes
of the abnormalities. After stopping the equipment, restart it after you have removed the cause of the
abnormality.
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3.2 Precautions for the protection functions

3.2.1 Overcurrent

e The overcurrent protection function (OC) executes a soft shutdown of the IGBT and outputs an alarm
when the overcurrent continues in excess of the insensitive time (tdoc).
Accordingly, OC does not operate when the overcurrent is removed within the tdoc period.

e In P619, the current is detected on the N-line, so there is no OC for the upper arm.

3.2.2 Starting with load short-circuit

e The OC has an insensitive time (tdoc) of approximately 5 to 10 us. If the input signal pulse width is
shorter than this, the OC does not operate.

e If an input signal pulse width of tdoc or less continues when starting with the load shorted, short circuits
occur continuously and the chip temperature of the IGBT rises rapidly.
In such a case, the rise of the case temperature does not follow the rise of the chip temperature and the
case temperature overheating protection function (TcOH) does not operate. Normally the chip
temperature overheating protection function (TjOH) operates and provides protection, but as TjOH also
has a delay of approximately 1 ms, depending on the state of the chip temperature rise, the protection

operation may not occur in time, possibly causing damage to the chip.

3.2.3 Ground short
e If a ground short occurs and an overcurrent flows through the lower arm of the IGBT, overcurrent
protection by OC occurs for all IPMs.
e If a ground short occurs and an overcurrent flows through the upper arm of the IGBT, the protection
operation differs according to the package and the model.
P621, P622
Overcurrent protection is provided by the OC of the upper arm. Alarm output also is provided.
P610, P611, P612
Overcurrent protection is provided by the OC of the upper arm, but there is no alarm output.
For details, refer to the related document MT6M3046 "Protection in R-IPM Earth Fault Mode".
P619, P617

As there is no OC for the upper arm, there is no overcurrent protection and no alarm output.

3.3 FWD overcurrent protection

e FWD current is not detected. Accordingly, there is no protection when overcurrent flows only for FWD.

3.4 Case temperature protection
e TcOH is the protection function used when the temperature of the entire insulation substrate rises.
Accordingly, the chip temperature protection function (TjOH) operates when the heating is concentrated

on one chip.
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3.5 Chip temperature protection

¢ A chip temperature protection function (TjOH) is built into all IGBTSs, including the brake part.

n Power Cycling Capability

The lifetime of semiconductor products is not eternal. Accumulated fatigue by thermal stress resulting

from rising and falling temperatures generated within the device may shorten the lifetime of the

components. Narrow the range of temperature variations as much as possible.

B Other

(4)

®)

(6)

(7)

(8)

©)

Precautions for usage and installation into equipment
Also read the IPM delivery specifications for IPM use and installation into the device.
Always prevent secondary damage by installing a fuse or a circuit breaker with a suitable capacity
between the commercial power source and this product, keeping in mind the possibility of chip
damage caused by unexpected accidents.
When investigating the chip duty at the time of a normal turn-off operation, make sure that the
operation track for the turn-off voltage and current is within the RBSOA specifications.
When investigating the chip duty with non-repetitive short-circuit interruption, make sure that it is
within the SCSOA specifications.
Use this product upon full understanding of the product usage environment and upon investigation of
whether the product reliability life is satisfactory or not. In case of use in excess of the reliability life of
the product, the chip may be destroyed before the target life of the device.
Apply a thermal compound or the like between the IPM and the heat sink to make the contact heat
resistance as small as possible.
Use the IPM within the range specified in the specifications for the screw torque and the heat sink
flatness.
Incorrect handling can cause insulation failure.
Take care so that no load is placed on the IPM. Particularly, the control terminal should not be bent.
Do not perform soldering by reflow on the main terminal and control terminal. Take care to prevent
any effect on the IPM by heat, flux, and washing solutions used for soldering other components.

Avoid locations where corrosive gases are generated or dust is present.

(10) Take care to prevent high-voltage static electricity entering the main terminal and control terminal.

(11) When removing and attaching the control circuit and the IPM, first confirm that Vccis O V.
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Chapter 7 Troubleshooting

n Trouble Shooting

In comparison to standard modules, IPMs have various protection functions (overcurrent, overheating,

etc.) built in, so that their devices are not easily destroyed by abnormal conditions. However, destruction

may occur depending on the abnormality, so that countermeasures are required once the cause and state

of occurrence have been clarified. An analysis diagram indicating the cause of destruction is shown on

page 2 and should be used to investigate the causes of destruction.

(For element fault judgment, refer to the Module Application Manual, chapter 4, item 2 "Fault Judgment

Method".)

Also, in the case of alarm output from the IPM, use the alarm cause analysis diagrams of Fig. 7-2 to

investigate the cause.

E Fault Analysis Diagrams

Destruction of

IPM destruction IGBT part

Destruction of
FWD part

Destruction of
control circuits

Reliability
degradation

RBSOA
e A
deviation
Gate
B
overvoltage
Excessive junction c
temperature rise
D
E
F

Fig. 7-1 (a.) IPM Fault Analysis Diagram (The letters A to F connect to the following diagrams.)
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A RBSOA deviation

[Estimated trouble location]

Excessive
shutdown current

Excessive turn-off current

Upper and lower
arm short-circuit

Faulty operation of
input signal circuit

— Control PCB fault

Insufficient dead time

— Control PCB fault

Output short-circuit

Abnormal load

Earth fault

Abnormal load

— Overvoltage |

Excessive power source
voltage

Abnormal input

Motor regenerative
operation

voltage

Regenerative circuit

No overvoltage protection
operation

fault

Control PCB fault

Insufficient snubber
discharge

Snubber circuit fault

Snubber resistor wire

T

Off operation at the
time of short-circuit

break

Gate drive circuit fault

B Gate overvoltage

Excessive surge voltage (FWD)
at the time of reverse recovery

|_ Control power
source overvoltage

Fig. 7-1 (b) Mode A: RBSOA Deviation

Control PCB fault

[Estimated trouble location]

Excessive power source

voltage

Spike voltage

Control power source circuit
fault

Power source wiring fault
Capacitor fault

Fig. 7-1 (c) Mode B: Gate Overvoltage
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C Excessive junction temperature rise (rapid temperature rise)

[Estimated trouble location]

Steady loss
increase

Increase of saturation | |
voltage VCE(sat) | |

Insufficient control power
source voltage

_|

| Gate drive circuit fault

| | Control power source

circuit fault

Collector current

increase (repeated short-circuit)

. E e

Upper and lower arm short-circuit

Input signal circuit
erroneous operation

|— Control PCB fault

Insufficient dead time Control PCB fault

Output short-circuit
(repeated short-circuit)

[ Abnormal load

Ground short
(repeated ground short)

_|

[ Abnormal load

Control PCB fault

—| Overload I

| Abnormal load

Switching loss
increase

Switching frequency |
increase |

Carrier frequency increase

|_

I Control PCB fault

-

Input signal faulty operation |
(oscillation)

[ Control PCB fault

|7 Input circuit fault

—I Turn-on loss increase |—

Turn-on time increase I

Insufficient power Input circuit fault
source voltage

Excessive
turn-on current

|_|

short-circuit

Upper and lower arm

|—| Insufficient dead time |—Contro| PCB fault

—I Turn-off loss increase |—

Large surge voltage [

Snubber circuit fault

Excessive
turn-off current

short-circuit

_|
_|
_|
| —

Upper and lower arm

Input signal circuit
erroneous operation

|— Control PCB fault

Contact heat resistance Insufficient element |

Insufficient dead time Control PCB fault

Insufficient tightening

- -

increase tightening |

torque

—| Large fin bending |I

Fin bending fault

I Insufficient thermal compound quantity |7

Insufficient compound
quantity

Decrease of cooling |

Insufficient dust protection

—| Case temperature rise |——|

performance |

Heat sink clogging
Drop of cooling fan
speed or stop of fan

measures

Defective cooling fan

Abnormal rise of
ambient temperature

Fig. 7-1 (d)
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Local overheating of Defective cooling system
stack

Mode C: Excessive Rise in Junction Temperature



Chapter 7 Troubleshooting

D Destruction of FWD part

Excessive rise in
junction temperature

K N

Steady loss increase |—|

[Estimated trouble location]

Overload [

Power factor drop

Abnormal load

—| Switching loss increase |—|

Switching frequency
increase

Carrier frequency
crease

Contact thermal resistance
increase

| |

Insufficient element
tightening force

Control PCB fault

Control PCB fault
Input signal circuit fault

Control PCB fault

Large fin bending

Insufficient tightening torque

Insufficient thermal
compound quantity

Fin bending fault

Insufficient compound quantity

—| Case temperature rise |—

Drop of cooling
performance

Heat sink clogging

Insufficient dust protection
measures

Drop of cooling fan speed
or stop of fan

Defective cooling fan

Abnormal rise of

Excessive surge voltage at |

_|
_|
_|
_|
_|

ambient temperature

Local overheating
of stack

Defective cooling system

Snubber circuit fault

Overvoltage .
time of reverse recovery |

| di/dtincrease at time

| of turn-on

Control power source
voltage increase

Control power source circuit fault

| Minute pulse reverse

Excessive surge voltage at
time of IGBT turn-off

Excessive charging current to |

| recovery phenomenon

|_|
|_|
|_|

Gate signal breaking
by noise etc.

Control power source circuit fault

—— A

|_
|_
|_
|_
T

Control PCB fault

Overcurrent |—|

converter part at time of use |

Fig. 7-1 (e)

Charging circuit fault

Mode D: Destruction of FWD Part
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E Destruction of control circuits [Estimated trouble location]
— Overvoltage Excessive control power Control power source circuit fault
source voltage
Spike voltage Power source stabilization
Capacitor fault
Long power source wiring
Control voltage application status
desorption
— Excessive input part voltage Control circuit fault
—— Excessive static electricity Insufficient antistatic measures
— Input part overcurrent Abnormal input pull-up resistance

Fig. 7-1 (f) Mode E: Destruction of Control Circuit
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F Damage related to reliability and product handling

[Estimated trouble location]

—| Destruction from handling |—

_|

External force, load Prgduct loading Loading conditions
at time of storage

t t el t at t f .
I Stress a ri:::::qa ime o |—Stress of the terminal part

_|

| Too long screws used for main terminals
. Screw length
and control terminals

Excessive tightening torque I | Tightening part

Terminal part

_|

Tnsufficient tight i{ [{ K N . .
nsu |C|§n 9 . ening force for |—| Excessive contact resistance |—Ma|n terminal part
main terminal screws

_|

N . E i ibrati t i f A
Vibration oessive vibration at ime o Transport conditions
transport (product, equipment)

| f In§uff|<:|ent fixing of par.ts at Product terminal part (check
time of product mountin I
for stress from vibration)

_|

Impact shock |—| Dropping, impact, efc. at time |—Transport conditions
of transport

Thermal ret5|stalnc<7 of soldered O\ierhgatllng ?; tlme of Assembly conditions at the
erminals erminal solderin, time of product mounting

_|

Storage under abnormal Storage in corrosive "
" — Storage conditions
conditions atmosphere

| Storage in atmosphere where
condensation occurs easil
| Storage in environment with
excessive dust

_| Reliability (Iife)
degradation

|_

* For the results of the
reliability tests performed
by Fuiji Electric Device
Technology, refer to the
specifications and the

reliability test result report.

_|

_|

Storage at h!gh temperature Long-term storage at high St CohiETs
exposure to high temperatures temperatures
Storage at low temperatures Long-term storage at low
exposure to low temperatures temperatures
Excessive humidity Long-term storage at high
(exposure to humidity) temperature and high
Thermal stress fatigue from repeated gentle rise and fall of product temperature | Matching of application
(temperature cycle, ATc power cycle) conditions and product life

_|

Thermal stress failure from rapid rise or fall of product temperature (thermal impact) |—

_|

‘Thermal stress failure of wiring in product, etc., caused by change of semiconductor chip |
temperature because of rapid load changes etc. (ATj power cycle)

_|

Long-time voltage application under high temperature (high Long-term use at high
temperature application (between C and E or G and E)) temperatures

Long-time voltage application at high temperature and | | Long-term use at high |
high humidity (application under moisture (THB)) humidity

_|

Use in a corrosive gas atmosphere Long-term use in atmosphere
9 P of hydrogen sulfide, etc.

Fig. 7-1 (g) Mode F: Damage Related to Reliability and Product Handling
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3.1

Alarm Cause Analysis Diagram
Cause analysis in the event an IPM alarm occurs

When an inverter using an IPM comes to an alarm stop, a survey must first be done to find out whether

the alarm was output from the IPM or from a device control circuit (other than the IPM).

If the alarm was output by the IPM, determine the cause according to the following cause analysis

diagram.

For observation of whether there is an IPM alarm or not via the alarm output voltage, the presence or

absence of an alarm output can be confirmed easily by inserting a 1.5 kQ resistor between the IPM alarm

terminal and the cathode of the alarm photodiode and measuring the IPM alarm terminal voltage.

Phenomenon

[1PM alarm occurrence]

Explanation of alarm cause

—

] Normal alarm

—[TioH |—]

The chip temperature Tj is detected by the
temperature detection element (diode) built
into all IGBTs.

When TjOH exceeds the trip level
continuously for 1 ms or longer, the IGBT is
switched off for protection.

—0oC

The collector current is detected by the
current flowing through the current sensing
IGBT built into all IGBT chips.

When the overcurrent trip level is exceeded
continuously for approximately 5 s or longer,
the IGBT is switched off for protection.

UV

When the control power source voltage Vcc
drops below the undervoltage trip level
continuously for 5 s or longer, the IGBT is
switched off for protection.

—{TcoH —

The insulation substrate temperature is
detected by the temperature detection
element (IC) installed on the same ceramic
substrate as the power device.

When the TcOH trip level is exceeded
continuously for 1 ms or longer, the IGBT is
switched off for protection.

—| Faulti alarm I

« When the control power source voltage Vcc
exceeds the absolute max. rating of 20 V or
when an excessive dv/dt or ripple is
applied, the drive IC may be damaged or a
faulty alarm output.

o When noise current flows in the IPM control
circuit, the IC voltage may become unstable
and a faulty alarm output.

How to determine alarm cause

e Measure the control power source voltage Vcc,
the DC input voltage d, the output current lo.

o Measure the case temperature Tc directly under
the chip, calculate ATj-c, and estimate Tj.

¢ Confirm the IPM installation method.
(Fin flatness, thermal compound, etc.)

e The alarm holding time in many cases is longer
than 2 ms.

o Observe the alarm and the output current (U, V,
W) with an oscilloscope.

o Observe the alarm and the DC input current (P, N)
with an oscilloscope.

o Observe the current change 5 us before alarm
output.

e Confirm the trip level and the detection location in
case of current detection with CT, etc.

e The alarm holding time in many cases is 2 ms.

o Observe the alarm and Vcc with an oscilloscope.

o Observe the power source voltage change 5 pus
before alarm output

¢ In case of instantaneous voltage drops, the alarm
holding time in many cases is 2 ms.

o Measure the temperature at the side of the
copper base with a thermocouple.

o Observe the alarm output period with an
oscilloscope.

e The possibility that the alarm is TcOH is large
when output is made for a longer period than the
2 ms of the alarm holding time.

e Ashort pulse alarm in the order of us is output.

¢ Observe the Vcc waveform during motor
operation with an oscilloscope, preferably in the
vicinity of the IPM control terminals.

e Vcc <20V, dv/dt <5 V/ps, and Vripple < 2 Vp-p
shall apply (all four power supplies).

e Confirm that there is no external wiring between
IPM control GND and main terminal GND. In case
of wiring, noise current flows into the IPM control
circuit.

o When the drive IC is damaged, there is a high
possibility of abnormal increase of Icc.

Ex.: If lccp > 10 mA @Vin = "High", confirm the
abnormality of IPM peripheral circuits.

Refer to "Cautions for Design and Application" and
"Application Circuit Examples" in the delivery
specifications.

Fig. 7-2 Alarm Cause Analysis Diagram
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Fuji Electric provides Power Semiconductors enabling high-efficiency energy usage in various fields

such as industrial machinery,automobile, railroad, social infrastructure, renewable energy, consumer
electronics and information equipment in order to achieve low-carbon society.

Fuji Electric contributes to realization of safe and secure sustainable society through continuous technology
inovation and product development of Power Semiconductors as key devices in Power Electronics technology.
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www.fujielectric.co.jp/products/semiconductor/usage/

Fuji Electric provides Power Semiconductors well suited for various applications. You will find more information on products for each

application shown below at our Web site.
www.fujielectric.com/products/semiconductor/usage/

| 1/5—% inverters

NIVNDAY T7o RTHEECBNVTE—RERE
HREE N N—2ICRBE L F BT,
Semiconductor products best suited for
general-purpose inverters that carry out

variable-speed operation of motors in products such
as belt conveyors, fans and pumps

| SEA1>/\—% Medium-Voltage Inverters

SKER- M- BRI MR EICEDNBIER R
3k/6k/6.6kVDEEBENEEEREN T HEE 1>/~
SCRELF B R,

Semiconductor products suitable for medium-voltage
inverters that drive 3-phase AC 3k/6k/6.6kV

high-voltage motors used in iron and steel plants,
textile plants and paper mills

| NC-#—3K_NC / Servos

TREMOMERDPEEHEEITINC-H—KE
HASL R E-RER e EICEDN SRR OO
N RoMRBELFBARES,
d Semiconductor products best suited to NC and servos
that carry out speed control and positioning of
machine tools, as well as robots that have

multi-spindle control features used in assembly,
welding and conveyance

SERVO

| ;8 Railroads

TRAIN SEEW O EEEE) W ERRELEEMN
< BT —IL7MAZ 7 RSB E AR,
Semiconductor products suited for the power
electronics of railroad cars such as the main motor
drive and auxiliary power supply equipment of rolling
stock

I A3 E Wind Power Generation

T B3AC/DCALN—2EERBEHEERAREED
TRBAERT 51— BB B HRR,
Semiconductor products suitable for AC/DC
converters that convert the AC power output from
wind turbine generators to DC power, as well as for
inverters that convert DC power to the AC power of
commercial frequencies

I X% Solar

KEEHNFITRESN -ERDENERETHE
LI BARHDBIEREICR T DI RDES
BB BINT -2 T aF ISR e F B ARG,
Semiconductor products best suited for power
conditioners that convert solar-panel generated DC
power into AC power to enable the residential

consumption, as well as to facilitate the recovery of
the power to the power systems of power companies

| ;34248 Welding Machines

2D E D& BERMICEE/ I EHEMNAAR— &
T2 BERICHVWTHEMBAERESE IRV T
JRRICRELFBAESG,

Semiconductor products suitable for switching circuits
that generate resistance heat in welding machines to

melt and integrate by adding heat or pressure to two
or more metallic members

WELDING

I UPS.‘uPs
Ups (EBOBENSS 2T LFYEHCUPS (BEEE
— BB OB NI RO BB SR,

Semiconductor products ideal for the power
conversion circuits of UPS (uninterruptible power
supply) that prevent system shutdown during power
outages and instantaneous power failures

I 21 vF>%5 &R Switching Power Supplies

PSU RE-OA-BE#KZLEBEVARICERIATY
BRARyF I BRICRE L F B RS,
Semiconductor products best suited for
general-purpose switching power supplies used in a
wide variety of applications such as equipment for
general consumers and OA and communication
devices

I PC-#—/x\./PC / Servers

N B EIEHET /- MPCESMEREIENMET T X
IhyTPC.H—NNDOERICHE L F B R,
Semiconductor products suitable for the power
supplies of increasingly high-performance desktop

PCs and servers, as well as of increasingly compact
and lightweight notebook PCs

PC-SERVER

I SERYTV Flat-screen TVs

BI-BE - KEELEC— A EHEEENLD
KOSNBTVEVrDEBIRICRE L F RS,
Semiconductor products ideal for the power supplies
of TV sets that require low power consumption and

large screens that are increasingly thinner and more
lightweight

TV

| B&)%E_Automobiles

[Car Electronics Solution ~¥giE o4 IRE M
Bk~ %7 —<ELIGBTEY 2—JL /X7 —IC,
MOSFET.EAt Y OEEhE A E R R,

IGBT modules, power ICs, MOSFETs and pressure
sensors as semiconductor products for automobiles
developed with the theme "Car Electronics Solutions -
Contributing to the Environment, Safety and Comfort"
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IGBT Module 1-Pack <V series / U series >

High Power Module 1200, 1700, 3300 VOIS CIass .......ccoeueueueurururenerrereenes 33
IGBT Module Chopper < V series / U series >

Chopper 600, 1200 volts class 34

PrimePACK™ 1200, 1700 volts class 35
IGBT Module High Speed

High Speed 1200 volts class. 36
IGBT Module 3-level < V series >

T/I-type NPC 3-level Circuits 600, 1200, 1700 volts class.......cccccceceeurunn 37

T/I-type NPC 3-level Circuits 1200 volts class 38
IGBT Module IPM <.V series >

IPM (Intelligent Power Module) 600, 1200 VOItS Class ........ccocovevevereeeeverennns 39

Discrete IGBT
Discrete IGBT High Speed W series 650V, 1200V class
Discrete IGBT V/High Speed V series 600V, 1200V class..
Discrete RB-IGBT
IGBT Module for Electric Vehicle and Hybrid Electric Vehicle
Features of IGBT IPM for Electric Vehicle and Hybrid Electric Vehicle......45
Features of IGBT Module for Electric Vehicle and Hybrid Electric Vehicle ......45

IGBT Hybrid Modules with SiC-SBD V series 46
SiC Schottky-Barrier Diodes (SBD) 48
Features of Power Supply control ICs 50
AC/DC Power Supply control ICs 52
High and Low side driver ICs 61
DC/DC Power Supply control ICs 62
MOSFET Super J-MOS"S2 series 63
Features of the SuperFAP-E®, E* series 65

Features of the SuperFAP-G series
Super J MOS” S2 series
Super J MOS” S2FD series (Built-in FRED type)
Super J MOS S1 series
Super J MOS® S1FD series (Built-in FRED type)
SuperFAP-E° series
SuperFAP-E* Low Qg series
SuperFAP-G series
SuperFAP-G Built-in FRED series
Trench Power MOSFET ...
Automotive Super J MOS" S1 series
Automotive Super J MOS” S1FD series (Built-in FRED type)
Automotive Super J MOS” S2 series
Automotive Super J MOS" S2FD series (Built-in FRED type)...
Automotive MOSFET (Trench Power MOS. SuperFAP-E) ...
Automotive SuperFAP-E*® Low Qg series
Automotive SuperFAP-E® Low Qg Built-in FRED series
Automotive Trench Power MOSFET
Automotive IPS series (Intelligent Power Switches)

Features of the SBD, LLD
Schottky-Barrier Diodes (SBD)
Ultra Low IR Schottky-Barrier Diodes
Low IR Schottky-Barrier Diodes
Super LLD 2 (Critical mode PFC)
Super LLD 3 (Continuous mode PFC)
Low-Loss Fast Recovery Diodes (LLD)
Low-Loss Fast Soft Recovery Diodes (LLD)
Schottky-Barrier Diodes (SBD)
Low-Loss Fast Recovery Diodes (LLD)
Ultra Fast Recovery Diodes
Soft Recovery Fast Recovery Diodes

EAtwY Pressure Sensors...
N Outline
JESEfL Order Quantity
BAFHEF] Type Number Index
FRPREITIREE Maintenance products
BERITE Discontinued products
BHISE Information

Pressure Sensor
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IGBT €>a21—-Jb @
IGBT Module

ELTEROIGBT £V 12—V E— 2D EREFEES P E
FEEBEREESNDENERBORAN v FLIJHRFELTHE
ENTEFE L%, IGBT 1E/¥7— MOSFET DE&RX A v F >
THREENAR—F NIV X2DFERE - KERMNIERE
EEEDER S EHFEFREFTT,

Fuji Electric has been developing IGBT modules designed to be
used as switching elements for power converters of variable-
speed drives for motors, uninterruptable power supplies, and
more. IGBT has superior characteristics combining the high-
speed switching performance of a power MOSFET with the high-
voltage/high-current handling capabilities of a bipolar transistor.

BIGBTED 2=V X2 —-ZXDOHBE

O EHIEKREEBLE I RICHM

HHBE7HA XDV -X] B KED 21—V EHEKT 3 IGBT
RFBIVIM A - FRTFOEAE S 5ITE LML T 52
ETC FFEEeRE L, IhIC&) ek (HH5E 6 KTV
D) =Z]) ICHRTA >N 2BEROENBREBERL E L
Too BEHEZOEIREENIX MHIBICEM L £7,

o iRz D/ B % EH
F-ICHERLARBEREERAL. TV 2 - LVOBEM%EZR
Lo £ (BHBRER) cHETRHZIFT S & T,
ERERICENF 36% D/NEE*1 2EBWLE LA, 252
ERESERF DR AFRIMFI 7 BEEZRED 150CH 5 175CIC
T352ET, BEBEOYA I 2MEBE LA SHAERER
K35%*2EXF ZENAEERNET, I HICK V)RS
DONEEBE L F—2ILTX MEEFEICESE L £,

¥ 111200V 75A PIM 845 11 3 Ritmiate

M2 Yt EE

o BN ERMR LICHS
TV -VOBEXEANMERE L. SRBEROREMS
PHAMESDE L, BEEROEREALICFSLET,

=

Features of the IGBT Module X Series

e Reduces power dissipation to contribute to energy saving
The IGBT and diode devices of Fuji electric’s 7th-generation X
series that constitute these modules have been made thinner
and miniaturized, thereby optimizing the device structure. This
has successfully reduced power dissipation in inverter operation
compared with conventional products (Fuji Electric's 6th-
generation V Series), contributing to energy saving and power
cost reduction of the equipment on which the module is installed.

e Achieves equipment size reduction

A newly developed insulating substrate has been applied in order

to improve the module’s heat dissipation. Combined with the
feature described above (reduced power dissipation) to suppress
heat generation, an approximately 36%*' reduction has been
achieved in comparison to the conventional module. In addition,

the maximum temperature guaranteed in continuous operation has
been increased from the conventional 150°C to 175°C, which allows
the output current to be increased by up to 35%*2 while maintaining
the size of the equipment on which the module is installed. This

contributes to reducing the size and total cost of the equipment.
*1: Mounting area ratio with 1200 V 75A PIM models
*2: Value estimated from simulation results

e Contributes to improving equipment reliability

Newly developed structures and materials of the module have
realized to increase its stability and durability in high-temperature
operation. This contributes to improving the stability and reliability
of the equipment on which the module is installed.

B&%%%5 Product lineup
Number of IGBT Switches Internal Configuration Max V¢ Rated Current
IGBT Module
Products Category | %% | Standard (PoWer | lneligent  Diecrete \gsgy | 1200v (1700v [<50A (2500 |Z300 (2300 (2500 12008
Module | pogule | Module
2 |Standard 2-pack 14 v a v v v v/ v/ v
15 v v v v v
2 |PrimePACK™ 16 v/ v v v v
6 |6-pack 12 v v v v
13 v v v/ v
IPM 17 v v v
7 |PIM 9 v v v v
10 v v v v

7E: PrimePACK™ (X Infineon Technologiestt M & $EEGH1ZE T ¥,

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



IN —TF /1 X/Power Devices (IGBT) R

B &£%%%~v v 7 Products Map <X series >

o FIM & 6-pack Products Map

&)

600

450

300

225
200

150
100

75

50

35
30
25
20
15
10

650V

PIM [@] 6-pack ©

® 2-pack Products Map

&)

1800

1400

1200

1000
900
800

650
600

XXE

Power Integrated Module

XKA, XKC 33.8x 62.8mm
XKB, XKD 56.7x 62.8mm
XML, XPL, XWE, XYCl  45x107.5mm
XN, XRO, XX, XZ0 62x 122mm

6MBI lc Vces

XXO
“XNA

62x 122mm
150x 162mm

2MBI e - Vees

XAA 34x 94 mm

XBE 45%x 92 mm

XDE 62x108 mm

XEE 80110 mm Standard Pack
XHA 62x108 mm

XNCI 62x150 mm

XXA, XXE 89x172mm|

XXB, XXF | 89x250 mm || o Ao

PrimePACK™ Infineon Technologiestt D& §37%

F”';imelg’ACKTM is registered trademark of Infineon
Technologies AG, Germany
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B #XORA  Part numbers <X series >

6MBI100XBA120-50 (example)
|6 1 wms I 1 ] 100 | | B | A | 120 | 50 |

W X =R =\
ISEnTb?rEﬁ(?B% (CBIE REBIARL Eggtﬁéﬁ ' B0T Device N -2 SABIE HORIS
S IGBT Module Internal Configuration |~ ont Technology Package Type Max. Vce Compliant
X 1 ~D

i X: X series (7th A : . 50 to 99
I Standard Modules Generation) g?oedggs Standard Type 065650V RoHS Compliant

R: Power Integrated E~H: .
Modules map Premium Type* 120: 1200V
P: Intelligent Power .
Modules 170: 1700V
* Premium Type : Low Thermal Impedance Version
= =3
Bl ;25 Letter symbols
2= Letter symbols
VCEs: aLy% -1y 2E8E Collector-to-emitter rated voltage VCEsat: AL T % - L3y RBFMEE Collector-to-emitter saturation voltage
(Gate-to-emitter short-circuited) ton: 2 — 7 R Turn-on time
Vees: & —h-I3Iv2EEE Gate-to-emitter rated voltage toff: &2 — % JEE Turn-off time
(Collector-to-emitter short-circuited) tf: LT V) BERS Fall time
Ic: LI 2ER Rated collector current td(on): 2 — L F EFERERE Turn-on time
Pc: BAE% Maximum power dissipation td(off): 2 — 7 7R Turn-off time



IGBT €< 2—JV PIM <X series >
BNBEPIM (3 /N—48, 7L —%EAE) 650V, 1200V F X
Small PIM/Built-in converter and brake 650, 1200 volts class

INJ —F/v1 X/Power Devices (IGBT) R

Press fit pins 650V 1200V
Thermistor Ic X series X series
e 10A | 7TMBR10XKA065-50 7MBR10XKA120-50
%% JKF KF 15A | TMBR15XKA065-50 7TMBR15XKA120-50
H 20A | 7TMBR20XKA065-50
11t :% . :J_g :% 25A 7MBR25XKA120-50
30A | TMBR30XKA065-50
15A 7MBR15XKB120-50
Thermistor 25A 7MBR25XKB120-50
eyt 35A 7MBR35XKB120-50
JF1% NECINEN 50A | 7TMBR50XKB065-50
= |
“TI1 K KF Kl
10A | 7TMBR10XKC065-50 7TMBR10XKC120-50
Thermistor 15A | TMBR15XKC065-50 7MBR15XKC120-50
et 20A | 7TMBR20XKC065-50
o JA%% JKF Kf 25A 7TMBR25XKC120-50
8_—‘ KK CE 30A | TMBR30XKC065-50
M732
Solder pins 15A 7TMBR15XKD120-50
Thermistor 25A 7MBR25XKD120-50
et 35A 7MBR35XKD120-50
JEt% JF KT 50A | TMBR50XKD065-50
fan
“TH K KFKF.
Dimension [mm]
2 X 12 /S=%88 Inverter [IGBT] 7 L —*£B Brake [IGBT+FWD] | 3 >/N— % #E  Converter [Diode] | /tv5-y HE
Device type Veces e Pc Vce@at) | Vces Ic VRRM VRRM lo VEm IFsm Package Net
Cont. Typ. Cont. Cont. Typ. mass
Volts  Amps. Watts Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
® 7MBR10XKA065-50 650 10 90 1.30 650 10 650 800 10 0.90 360 [M730 25
® 7MBR15XKA065-50 650 15 110 1.30 650 15 650 800 15 0.95 360 |(M730 25
® 7MBR20XKA065-50 650 20 135 1.30 650 20 650 800 20 1.00 360 [(M730 25
® 7MBR30XKA065-50 650 30 180 1.30 650 30 650 800 30 1.05 360 |(M730 25
® 7TMBR50XKB065-50 650 50 270 1.30 650 50 650 800 50 1.10 580 |[M731 45
e 7MBR10XKC065-50 650 10 90 1.30 650 10 650 800 10 0.90 360 |(M732 25
® 7MBR15XKC065-50 650 15 110 1.30 650 15 650 800 15 0.95 360 |(M732 25
e 7MBR20XKC065-50 650 20 135 1.30 650 20 650 800 20 1.00 360 |(M732 25
® 7MBR30XKC065-50 650 30 180 1.30 650 30 650 800 30 1.05 360 |(M732 25
e 7MBR50XKD065-50 650 50 270 1.30 650 50 650 800 50 1.10 580 |M733 45
® 7MBR10XKA120-50 1200 10 105 1.50 1200 10 1200 1600 10 0.95 295 |M730 25
® 7MBR15XKA120-50 1200 15 185 1.50 1200 15 1200 1600 15 1.00 295 |M730 25
® 7MBR25XKA120-50 1200 25 160 1.70 1200 25 1200 1600 25 1.05 295 |M730 25
® 7MBR15XKB120-50 1200 15 18 1.50 1200 15 1200 1600 15 0.95 470 |M731 45
® 7MBR25XKB120-50 1200 25 200 1.50 1200 25 1200 1600 25 1.00 470 |M731 45
® 7MBR35XKB120-50 1200 85 255 1.50 1200 59 1200 1600 59 1.05 470 |M731 45
® 7MBR10XKC120-50 1200 10 105 1.50 1200 10 1200 1600 10 0.95 295 |M732 25
® 7MBR15XKC120-50 1200 15 185 1.50 1200 15 1200 1600 15 1.00 295 [M732 25
® 7MBR25XKC120-50 1200 25 160 1.70 1200 25 1200 1600 25 1.05 295 |M732 25
® 7MBR15XKD120-50 1200 15 135 1.50 1200 15 1200 1600 15 0.95 470 |M733 45
® 7MBR25XKD120-50 1200 25 200 1.50 1200 25 1200 1600 25 1.00 470 |M733 45
® 7MBR35XKD120-50 1200 85 255 1.50 1200 85 1200 1600 85 1.05 470 [M733 45

@ : HRm

New products

Vce(sat), VFM : at Tj=25°C, Chip
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IN — T/ 1 X/Power Devices (IGBT)

IGBT €< 2—JV PIM <X series >
BPIM (3 /N\—4%28, 7L —F8AE) EconoPIM™ 650V, 1200V 7 X
PIM/Built-in converter and brake EconoPIM™ 650, 1200 volts class

Solder pins 650V 1200V
Ic X series X series
T 25A
DI A O 35A 7MBR35XMA120-50
R{SATet B & %U vgw 50A | 7TMBR50XMA065-50 7MBR50XMA120-50
T I N1°‘ oKt etk 75A | TMBR75XMA065-50 7MBR75XME120-50
gv;rFlow 50A
l w 75A | TMBR75XNA065-50 7MBR75XNA120-50
Rsor Y ureur 100A | 7MBR100XNA065-50 7MBR100XNA120-50
150A | 7MBR150XNA065-50 7MBR150XNE120-50
25A
Thermsgor 35A 7MBR35XPA120-50
] PH A5 AE o 50A | TMBR50XPA065-50 7MBR50XPA120-50
Ro{ Sef Tort a{ u fev faw 75A | TMBR75XPA065-50 7MBR75XPE120-50
3 Al ;;3;% 100A | 7MBR100XPE065-50
N Nio—+
" 50A
INPUT,
N 75A 7MBR75XRA120-50
W T l 100A | 7MBR100XRA065-50 7MBR100XRA120-50
150A | 7MBR150XRA065-50 7MBR150XRE120-50
OuTPUT UV W
Dimension [mm]
pirl = 1 2 IN—ZE8 Inverter [IGBT] 7 L — % £F Brake [IGBT+FWD] | 3> /N— & &8 Converter [Diode] Nyhr—y B2
Device type Vces Ic Pc VeeGsat) | Vees lc VRrM | VRRM lo VEm IFsm Package Net
Cont. Typ. Cont. Cont. Typ. mass
Volts Amps. Watts  Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
® 7TMBR50XMA065-50 | 650 50 210 1.3 650 30 650 800 50 1.05 545 M719 200
® 7MBR75XMA065-50 | 650 75 270 1.3 650 50 650 800 75 1.25 545 M719 200
® 7MBR75XNA065-50 650 75 270 1.3 650 50 650 800 75 1.25 545 M720 310
® 7MBR100XNA065-50 | 650 100 330 1.3 650 50 650 800 100 1.1 770 M720 310
® 7MBR150XNA065-50 | 650 150 450 1.3 650 75 650 800 150 1.1 1260 M720 310
® 7MBR50XPA065-50 650 50 210 1.3 650 30 650 800 50 1.05 545 M719 200
® 7MBR75XPA065-50 650 75 270 1.3 650 50 650 800 75 1.25 545 M719 200
® 7MBR100XPE065-50 | 650 100 480 1.3 650 50 650 800 100 1.1 745 M719 200
® 7TMBR100XRA065-50 | 650 100 330 1.3 650 50 650 800 100 1.1 770 M720 310
® 7MBR150XRA065-50 | 650 150 450 1.3 650 75 650 800 150 1.1 1260 M720 310

® 7MBR35XMA120-50 | 1200 35 200 1.5 1200 25 1200 1600 35 1.05 450 M719 200
® 7MBR50XMA120-50 | 1200 50 250 1.5 1200 85| 1200 1600 50 1.05 690 M719 200
® 7MBR75XME120-50 | 1200 75 455 1.55 1200 35 1200 1600 75 1.15 690 M719 200
® 7MBR75XNA120-50 1200 75 885 1.5 1200 50 1200 1600 75 1.15 690 M720 310
® 7MBR100XNA120-50 | 1200 100 445 1.45 1200 75 1200 1600 100 1.05 970 M720 310
® 7MBR150XNE120-50 | 1200 150 880 1.5 1200 75 1200 1600 150 1.05 1650 M720 310
® 7MBR35XPA120-50 | 1200 35 200 1.5 1200 25 1200 1600 35 1.05 450 M719 200
® 7MBR50XPA120-50 | 1200 50 250 1.5 1200 35 1200 1600 50 1.05 690 M719 200
® 7MBR75XPE120-50 | 1200 75 455 1.55 1200 35 1200 1600 75 1.15 690 M719 200
® 7MBR75XRA120-50 | 1200 75 8385 1.5 1200 50 1200 1600 75 1.15 690 M720 310
® 7MBR100XRA120-50 | 1200 100 445 1.45 1200 75 1200 1600 100 1.05 970 M720 310
® 7MBR150XRE120-50 | 1200 150 880 1.5 1200 75 1200 1600 150 1.05 1650 M720 310
@  FEME New products VcEsat), VFM: at Ti=25°C , Chip

7E: EconoPIM™ | Infineon Technologiestt D& $FFE1ZE T T,
Note: EconoPIM™ is registered trademarks of Infineon Technologies AG, Germany.
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v a1—Jv PIM <X series >

BPIM (ONN—4%8, 7L —X%EBAR) EconoPIM™ 650V, 1200V7 5 A
PIM/Built-in converter and brake EconoPIM™ 650, 1200 volts class

Press fit pins 650V 1200V
[e} X series X series

) Tneg}mr 25A
PP r 35A 7MBR35XWA120-50
Rod 54 7] Bﬂ j.,uﬁviﬂw 50A | 7TMBR50XWA065-50 7MBR50XWA120-50
ik A 75A | TMBR75XWA065-50 7MBR75XWE120-50

M721

|lrec NtV |, 75A | TMBR75XXA065-50 7MBR75XXA120-50
RST Ly 100A | 7MBR100XXA065-50 7MBR100XXA120-50
150A | 7MBR150XXA065-50 7MBR150XXE120-50

_ 25A
Themiger 35A 7MBR35XYA120-50
50A | 7MBR50XYA065-50 7MBR50XYA120-50
75A | TMBR75XYA065-50 7MBR75XYE120-50

100A | 7MBR100XYE065-50

50A
75A 7MBR75XZA120-50
100A | 7MBR100XZA065-50 7MBR100XZA120-50
o — 150A | 7TMBR150XZA065-50 7MBR150XZE120-50

Dimension [mm]

l 2 A2 /S—=2FE Inverter [IGBT] 7L — %8 Brake [IGBT+FWD] | I >/N— %8 Converter [Diode] |/Sv4—3 HE&
Device type VcEs lc Pc VcE@at) | Vces lc VRRM VRRM lo VEm IFsm Package  Net
Cont. Typ. Cont. Cont.  Typ. mass
Volts Amps. Watts  Volts Volts Amps. Volts Volts ~ Amps. Volts Amps. Grams
O TMBR50XWA065-50 650 50 210 1.3 650 30 650 800 50 1.05 545 M721 200
O TMBR75XWA065-50 650 75 270 1.3 650 50 650 800 75 1.25 545 M721 200
O TMBR75XXA065-50 650 75 270 1.3 650 50 650 800 75 1.25 545 M722 310
O TMBR100XXA065-50 | 650 100 330 1.3 650 50 650 800 100 1.1 770 M722 310
O 7TMBR150XXA065-50 | 650 150 450 1.3 650 75 650 800 150 1.1 1260 M722 310
O TMBR50XYA065-50 650 50 210 1.3 650 30 650 800 50 1.05 545 M721 200
O TMBR75XYA065-50 650 75 270 1.3 650 50 650 800 75 1.25 545 M721 200
O TMBR100XYE065-50 | 650 100 480 1.3 650 50 650 800 100 1.1 745 M721 200
O 7TMBR100XZA065-50 | 650 100 330 1.3 650 50 650 800 100 1.1 770 M722 310
© 7TMBR150XZA065-50 | 650 150 450 1.3 650 75 650 800 150 1.1 1260 M722 310
O 7TMBR35XWA120-50 | 1200 35 200 1.5 1200 25 1200 1600 35 1.05 450 M721 200
O TMBR50XWA120-50 | 1200 50 250 1.5 1200 89 1200 1600 50 1.05 690 M721 200
O 7TMBR75XWE120-50 | 1200 75 455 1.55 1200 35 1200 1600 75 1.15 690 M721 200
O 7TMBR75XXA120-50 1200 75 B85 1.5 1200 50 1200 1600 75 1.15 690 M722 310
O 7TMBR100XXA120-50 | 1200 100 445 1.45 1200 75 1200 1600 100 1.05 970 M722 310
O TMBR150XXE120-50 | 1200 150 880 1.5 1200 75 1200 1600 150 1.05 1650 M722 310
O 7TMBR35XYA120-50 | 1200 35 200 1.5 1200 25 1200 1600 35 1.05 450 M721 200
O 7TMBR50XYA120-50 | 1200 50 250 1.5 1200 85 1200 1600 50 1.05 690 M721 200
O 7TMBR75XYE120-50 | 1200 75 455 1.55 1200 35 1200 1600 75 1.15 690 M721 200
O TMBR75XZA120-50 | 1200 75 B85 1.5 1200 50 1200 1600 75 1.15 690 M722 310
O 7TMBR100XZA120-50 | 1200 100 445 1.45 1200 75 1200 1600 100 1.05 970 M722 310
O 7TMBR150XZE120-50 | 1200 150 880 1.5 1200 75 1200 1600 150 1.05 1650 M722 310

O : B%  Under development

i : EconoPIM ™ (4 Infineon Technologies 1 DE$ZFHIZ T 7
Note: EconoPIM™ is registered trademarks of Infineon Technologies AG, Germany.

VCEGsat, VFM: at Ti=25°C , Chip
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IGBT €< 1 —JU 6-Pack < X series >
BG6EH EconoPACK™ 1200V%7 5 X
6-Pack EconoPACK™ 1200 volts class

Solder pins 1200V
Thermistor Ic X series
B*\—z - 100A | 6MBI100XBA120-50
.’t 150A | 6MBI150XBA120-50
200A | 6MBI200XBA120-50
6MBI200XBE120-50

Thermistor 100A | 6MBI100XXA120-50

Lew T 150A | 6MBI150XXA120-50
ok oKt K]
KF ks

T

200A | 6MBI200XXA120-50
W 6MBI200XXE120-50

Dimension [mm]

£ = Vces Vees lc e Veeesat (Vee=15V) | R A v F > J 21 L Switching time | /Sy 7 — HE
Device type Cont. Typ. Ic ton toff tf Package  Net mass
Typ. Typ. Typ.
Volts Volts Amps. Watts | Volts Amps. usec. usec. usec. Grams
® 6MBI100XBA120-50 1200 £20 100 445 | 1.45 100 TBD TBD TBD M668 300
® 6MBI150XBA120-50 1200 £20 150 625 | 1.45 150 TBD TBD TBD M668 300
® 6MBI200XBA120-50 1200 £20 TBD 750 | 1.55 200 TBD TBD TBD M668 300
® 6MBI200XBE120-50 1200 £20 TBD 1000 | 1.55 200 TBD TBD TBD M668 300
® 6MBI100XXA120-50 1200 £20 100 445 | 1.45 100 TBD TBD TBD M648 300
® 6MBI150XXA120-50 1200 £20 150 625 | 1.45 150 TBD TBD TBD M648 300
® 6MBI200XXA120-50 1200 £20 TBD 750 | 1.55 200 TBD TBD TBD M648 300
® 6MBI200XXE120-50 1200 £20 TBD 1000 | 1.55 200 TBD TBD TBD M648 300
@ : 5%  New products Vce(sat): at T=25°C, Chip

7E: EconoPACK™ (£ Infineon Technologiestt D E$ZFAIZ T ¥
6MBI200XBE120-50, 6MBI200XXE120-50 (3 &k K/ X v 7 — D
Note: EconoPACK™ is registered trademarks of Infineon Technologies AG, Germany.
6MBI200XBE120-50. 6MBI200XXE120-50; Premium type (Low Thermal Impedance Version)
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IGBT €< 12 —JV 6-Pack < X series >
BG6EH EconoPACK™+ 1200V, 1700V%7 7 X
6-Pack EconoPACK™+ 1200, 1700 volts class

Solder pins, High power 6-pack 1200V 1700V
Ic X series X series
Thermistor 225A | 6MBI225XNA120-50 6MBI225XNA170-50
TN 300A | 6MBI300XNA120-50 6MBI300XNA170-50
v+ W 450A | 6MBI450XNA120-50 6MBI450XNA170-50
22 o gl o 600A | 6MBI600XNA120-50 6MBI600XNA170-50
ur B v E wi
u2 GAO-I V2 GZO—I w2
E4 E2
V- W-
Dimension [mm]
it X Vces Vees lIc P Veeat (Vee=15V) | R A v F > J &1 L Switching time /Ny 7 — BE
Device type Cont. Typ. Ic td(on) td(off) tr Package  Net mass
Typ. Typ. Typ.
Volts  Volts Amps. Watts | Volts Amps. Usec. Usec. Usec. Grams
O 6MBI225XNA120-50 1200 +20 225 TBD TBD 225 TBD TBD TBD M629 TBD
O 6MBI300XNA120-50 1200 20 300 TBD TBD 300 TBD TBD TBD M629 TBD
O 6MBI450XNA120-50 1200 +20 450 TBD TBD 450 TBD TBD TBD M629 TBD
O 6MBI600XNA120-50 1200 +20 600 TBD TBD 600 TBD TBD TBD M629 TBD
O 6MBI225XNA170-50 1700 +20 225 TBD TBD 225 TBD TBD TBD M629 TBD
O 6MBI300XNA170-50 1700 +20 300 TBD TBD 300 TBD TBD TBD M629 TBD
O 6MBI450XNA170-50 1700 +20 450 TBD TBD 450 TBD TBD TBD M629 TBD
O 6MBI600XNA170-50 1700 +20 600 TBD TBD 600 TBD TBD TBD M629 TBD
O:B%H  Under development VcEsat): at Tj=25C, Chip

7E: EconoPACK ™+ % Infineon Technologiestt DE$ZFFHZE T 7
Note: EconoPACK™+ is registered trademarks of Infineon Technologies AG, Germany.
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IN — T/ 1 X/Power Devices (IGBT)

IGBT € 12 —JU 2-Pack < X series >
B2{E# 650V, 1200V, 1700V 7 X Standard 2-Pack 650, 1200, 1700 volts class

650V 1200V 1700V
Ic X series X series X series
75A 2MBI75XAA170-50
100A 2MBI100XAA120-50 |2MBI100XAA170-50

M263 150A | 2MBI150XAA065-50 | 2MBI150XAA120-50 |2MBI150XAA170-50

200A | 2MBI200XAA065-50 | 2MBI200XAA120-50

" 150A
SSa 200A 2MBI200XBE120-50
300A | 2MBI300XBE065-50 | 2MBI300XBE120-50

D\ 5 400A | 2MBI400XBE065-50

M274

300A

400A | 2MBI400XDE065-50 | 2MBI400XDE120-50

600A | 2MBI600XDE065-50 | 2MBI600XDE120-50

150A 2MBI150XHA170-50
_ 200A 2MBI200XHA170-50
300A 2MBI300XHA120-50 | 2MBI300XHA170-50
400A 2MBI400XHA170-50
450A 2MBI450XHA120-50
600A 2MBI600XHA120-50
R 300A 2MBI300XEE170-50
P 400A 2MBI400XEE170-50
450A 2MBI450XEE120-50

600A | 2MBI600XEE065-50 | 2MBI600XEE120-50 | 2MBI600XEE170-50

L]
X X
- M277

Dimension [mm]

# £ Vces Vees Ic Pc Vce@at) (Vee=15Y) | X1 v F > J Z4 L Switching time | /Xy —3 BE
Device type Cont. Typ. Ic td(on) td(off) tf Package  Net mass
Typ. Typ. Typ.

Volts  Volts  Amps. Watts | Volts Amps. usec. Usec. usec. Grams
O 2MBI150XAA065-50 650 +20 150 TBD TBD 150 TBD TBD TBD M263 TBD
O 2MBI200XAA065-50 650 +20 200 TBD TBD 200 TBD TBD TBD M263 TBD
O 2MBI300XBE065-50 650 +20 300 TBD TBD 300 TBD TBD TBD M274 TBD
© 2MBI400XBE065-50 650 +20 400 TBD TBD 400 TBD TBD TBD M274 TBD
O 2MBI400XDE065-50 650 +20 400 TBD TBD 400 TBD TBD TBD M275 TBD
O 2MBI600XDE065-50 650 +20 600 TBD TBD 600 TBD TBD TBD M275 TBD
O 2MBI600XEE065-50 650 +20 600 TBD TBD 600 TBD TBD TBD M277 TBD
O 2MBI100XAA120-50 1200  £20 100 TBD TBD 100 TBD TBD TBD M263 TBD
O 2MBI150XAA120-50 1200 20 150 TBD TBD 150 TBD TBD TBD M263 TBD
O 2MBI200XAA120-50 1200 £20 200 TBD TBD 200 TBD TBD TBD M263 TBD
O 2MBI200XBE120-50 1200 20 200 TBD TBD 200 TBD TBD TBD M274 TBD
© 2MBI300XBE120-50 1200 +20 300 TBD TBD 300 TBD TBD TBD M274 TBD
O 2MBI400XDE120-50 1200 20 400 TBD TBD 400 TBD TBD TBD M275 TBD
O 2MBI600XDE120-50 1200 £20 600 TBD TBD 600 TBD TBD TBD M275 TBD
O 2MBI300XHA120-50 1200 20 300 TBD TBD 300 TBD TBD TBD M276 TBD
O 2MBI450XHA120-50 1200 £20 450 TBD TBD 450 TBD TBD TBD M276 TBD
O 2MBI600XHA120-50 1200 20 600 TBD TBD 600 TBD TBD TBD M276 TBD
O 2MBI450XEE120-50 1200 £20 450 TBD TBD 450 TBD TBD TBD M277 TBD
O 2MBI600XEE120-50 1200 +20 600 TBD TBD 600 TBD TBD TBD M277 TBD
O 2MBI75XAA170-50 1700 £20 75 TBD TBD 75 TBD TBD TBD M263 TBD
O 2MBI100XAA170-50 1700 20 100 TBD TBD 100 TBD TBD TBD M263 TBD
O 2MBI150XAA170-50 1700 £20 150 TBD TBD 150 TBD TBD TBD M263 TBD
O 2MBI150XHA170-50 1700 20 150 TBD TBD 150 TBD TBD TBD M276 TBD
O 2MBI200XHA170-50 1700 £20 200 TBD TBD 200 TBD TBD TBD M276 TBD
O 2MBI300XHA170-50 1700 20 300 TBD TBD 300 TBD TBD TBD M276 TBD
O 2MBI400XHA170-50 1700 +20 400 TBD TBD 400 TBD TBD TBD M276 TBD
O 2MBI300XEE170-50 1700 +20 300 TBD TBD 300 TBD TBD TBD M277 TBD
O 2MBI400XEE170-50 1700 £20 400 TBD TBD 400 TBD TBD TBD M277 TBD
O 2MBI600XEE170-50 1700 +20 600 TBD TBD 600 TBD TBD TBD M277 TBD

O : B%s  Under development
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INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 12 —JV 2-Pack < X series >
Standard 2-Pack 1200, 1700 volts class

M21E#H 1200V, 1700V7 52X

Solder pins

M254, M285

E'Fh‘erm_istg>
K ¥

]

r

1200V 1700V

Ic X series X series
225A | 2MBI225XNA120-50 2MBI225XNA170-50
300A | 2MBI300XNA120-50 2MBI300XNA170-50
450A | 2MBI450XNA120-50 2MBI450XNA170-50
600A | 2MBI600XNE120-50 2MBI600XNE170-50

800A

2MBI800XNE120-50

Press fit pins

Thermistol

r

225A | 2MBI225XNB120-50 2MBI225XNB170-50
300A | 2MBI300XNB120-50 2MBI300XNB170-50
450A | 2MBI450XNB120-50 2MBI450XNB170-50

600A

2MBI600XNF120-50

2MBI600XNF170-50

- = r 800A | 2MBI800XNF120-50
N .
- M282, M286

Dimension [mm]

A = Vces Vees lc Pc Vceeat) (Vee=15Y) | A1 v F > 4 &4 L Switching time |/Nv 4 —3 BE

Device type Cont. Typ. Ic td(on) ta(off) tf Package  Net mass

Typ. Typ. Typ.
Volts  Volts  Amps. Watts | Volts Amps. usec. Usec. Usec. Grams

O 2MBI225XNA120-50 1200 20 225 TBD| TBD 225 TBD TBD TBD M254 350
O 2MBI300XNA120-50 1200 20 300 TBD| TBD 300 TBD TBD TBD M254 350
O 2MBI450XNA120-50 1200 +20 450 TBD| TBD 450 TBD TBD TBD M254 350
© 2MBI600XNE120-50 1200 £20 600 TBD| TBD 600 TBD TBD TBD M285 350
© 2MBI800XNE120-50 1200 +20 800 TBD| TBD 800 TBD TBD TBD M285 350
O 2MBI225XNB120-50 1200 20 225 TBD| TBD 225 TBD TBD TBD M282 350
O 2MBI300XNB120-50 1200 20 300 TBD| TBD 300 TBD TBD TBD M282 350
O 2MBI450XNB120-50 1200 20 450 TBD| TBD 450 TBD TBD TBD M282 350
O 2MBI600XNF120-50 1200 +20 600 TBD| TBD 600 TBD TBD TBD M286 350
© 2MBI800XNF120-50 1200 +20 800 TBD| TBD 800 TBD TBD TBD M286 350
O 2MBI225XNA170-50 1700 +20 225 TBD| TBD 225 TBD TBD TBD M254 350
O 2MBI300XNA170-50 1700 20 300 TBD| TBD 300 TBD TBD TBD M254 350
O 2MBI450XNA170-50 1700~ +20 450 TBD| TBD 450 TBD TBD TBD M254 350
O 2MBI600XNE170-50 1700 +20 600 TBD| TBD 600 TBD TBD TBD M285 350
O 2MBI225XNB170-50 1700 20 225 TBD| TBD 225 TBD TBD TBD M282 350
O 2MBI300XNB170-50 1700 20 300 TBD| TBD 300 TBD TBD TBD M282 350
O 2MBI450XNB170-50 1700 +20 450 TBD| TBD 450 TBD TBD TBD M282 350
© 2MBI600XNF170-50 1700 +20 600 TBD| TBD 600 TBD TBD TBD M286 350

O : F%%  Under development

VcE(sat): at Tj=25°C, Chip
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IN — T/ 1 X/Power Devices (IGBT)

IGBT € 12 —JU 2-Pack < X series >
BPrimePACK™ 1200V, 1700V 5 X PrimePACK™ 1200, 1700 volts class

1200V 1700V
X series X series
Inverter § _ Thermistor | | Low switching loss Soft turn off Low switching loss Soft turn off
650A 2MBI650XXA170E-50
900A | 2MBI900XXA120E-50 2MBI900XXA120P-50
1200A | 2MBI1200XXE120E-50 | 2MBI1200XXE120P-50 2MBI1200XXE170P-50
1000A 2MBI1000XXB170E-50
Inverter 7 Thermisior | 1400A 2MBI1400XXB120P-50 2MBI1400XXB170P-50
1800A 2MBI1800XXF120P-50 2MBI1800XXF170P-50
Dimension [mm]
B e Vees Vees o Pc  |Voreay (Vee=15V) | X1 v F > F &1 L Switching time | /Sy 45— BE
Device type Cont. Typ. lc td(on) td(off) tf Package Net mass
Typ. Typ. Typ.
Volts Volts Amps. Watts | Volts Amps. usec. Usec. Usec. Grams
O 2MBI900XXA120E-50 1200 20 900 TBD TBD 900 TBD TBD TBD M271 850
O 2MBI900XXA120P-50 1200 +20 900 TBD TBD 900 TBD TBD TBD M271 850
O 2MBI1200XXE120E-50 1200 20 1200 TBD TBD 1200 TBD TBD TBD M271 850
O 2MBI1200XXE120P-50 1200 +20 1200 TBD TBD 1200 TBD TBD TBD M271 850
O 2MBI1400XXB120P-50 1200 20 1400 TBD TBD 1400 TBD TBD TBD M272 1250
© 2MBI1800XXF120P-50 1200 20 1800 TBD TBD 1800 TBD TBD TBD M272 1250
O 2MBI650XXA170E-50 1700 20 650 TBD TBD 650 TBD TBD TBD M271 850
O 2MBI1200XXE170P-50 1700 20 1200 TBD TBD 1200 TBD TBD TBD M271 850
O 2MBI1000XXB170E-50 1700 20 1000 TBD TBD 1000 TBD TBD TBD M272 1250
© 2MBI1400XXB170P-50 1700 +20 1400 TBD TBD 1400 TBD TBD TBD M272 1250
© 2MBI1800XXF170P-50 1700 20 1800 TBD TBD 1800 TBD TBD TBD M272 1250
O:F%F  Under development VcE(sat): at Tj=25°C, Chip

7E: PrimePACK™ (£ Infineon Technologiestt DE$XEIZ T ¥,
Note: PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
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INJ —F/v1 X/Power Devices (IGBT) R

IGBT £ 2—JV IPM <X series >
HB/NEZIPM (Intelligent Power Module) 600VY 5 X
Small IPM (Intelligent Power Module) 600 volts class

Built-in protection functions
P-side fault status output EAIarm;
N-side fault status output (Alarm
Under voltage protection (self shutdown)
Over current protection (External current detection and shutdown
Overheating protection (self shutdown
Temperature sensor output (Vtemp, out —l
A

Small IPM with High Voltage Driver-IC 600V
without Brake-Chopper Ic X series

15A | 6MBP15XSD060-50
20A| 6MBP20XSD060-50

v 1 30A | 6MBP30XSD060-50
35A| 6MBP35XSD060-50
15A | 6MBP15XSF060-50
20A| 6MBP20XSF060-50

ARARAR A4S

. 30A | 6MBP30XSF060-50
35A | 6MBP35XSF060-50

Dimension [mm]

£ 2y 4 > /N— 28 Inverter| #IfEE  Control Nyh-9 BE
Device type Vces o Veeay| Voc  Boot-  Input signal | fREEREEE  Protection function Package Net
Cont. VceH strap  Acive logic | UV OC Vtemp TOH Alarmt /7 mass
VB  Diode and Voltage |VccL 1 X2 X2 VFO fault output
Typ. | Typ. level Veen

Volts Amps. Volts | Volts VB Grams

® 6MBP15XSD060-50 | 600 15 1.60 15 Built-in High(3.3/5V) | P&N-side N-side N-side - N-side(UV,0C) P633A 9.3
® 6MBP20XSD060-50 | 600 20 1.60 | 15  Built-in High(3.3/5V)| P&N-side N-side N-side - N-side(UV,0C) P633A 9.3
@ 6MBP30XSD060-50 | 600 30 1.60 | 15  Built-in High(3.3/5V)| P&N-side N-side N-side - N-side(UV,0C) P633A 9.3
® 6MBP35XSD060-50 | 600 35 140 | 15  Built-in High(3.3/5V)| P&N-side N-side N-side - N-side(UV,0C) P633A 9.3
® 6MBP15XSF060-50 | 600 15 1.60 15 Built-in High(3.3/5V) | P&N-side N-side N-side N-side(143x7°C) N-side(UV,OC,TOH)| P633A 9.3
® 6MBP20XSF060-50 | 600 20 1.60 | 15 Built-in High(3.3/5V) | P&N-side N-side N-side N-side(143+7°C) N-side(UV,OC,TOH)| P633A 9.3
® 6MBP30XSF060-50 | 600 30 1.60 15 Built-in High(3.3/5V) | P&N-side N-side N-side N-side(143x7°C) N-side(UV,OC,TOH)| P633A 9.3
® 6MBP35XSF060-50 | 600 35  1.40 | 15  Built-in High(3.3/5V)| P&N-side N-side N-side N-side(143:7°C) N-side(UV,0C,TOH)| P633A 9.3

@ & New Products
#1 HERERARE AR %2 LVICK TDBERE

%1 External current ditection %2 Temperature detection in LVIC

@70y 7B Block Diagram

High side bias voltage for IGBT driving

VB(U) VB(V) VB(W)

Power supply V,

CCH (o

High side{ IN(HU) o_|High-side Drv.| I_|High-side Drv.| |_|High-side Drv.|
P T |

W4 IN(HV) O i
signal input L IN(HW) & T
GND COM©&

ﬁ%ﬁ 3 3 i
oU
oV
oW

ok

GND COMo———¢ o N(V)
Power supply V., o N(U)
Low side [ IN(LU) o— | oIS OC sensin
PWM { IN(LV) o— Low-side Drv. voltage inpulg
signal input L IN(LW) 0—
Fault output VFO 0—

Temperature sensor output TEMP O———
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT €>a21—-Jb @
IGBT Module

ELTEROIGBT EV 21— VIEE— 2 DA REBHEBE P E
EEEREBENEHEMBDAS v F L ITHEFE L THRE
ENT&EELE, IGBT 1E/87— MOSFET DEER 1 v F >
TMEEENAR—F SO R2NDEEE - KERWIERES
EEADEE S EFEEKERFTT,

Fuji Electric has been developing IGBT modules designed
to be used as switching elements for power converters of
variable-speed drives for motors, uninterruptable power
supplies, and more. IGBT has superior characteristics
combining the high-speed switching performance of a
power MOSFET with the high-voltage/high-current handling
capabilities of a bipolar transistor.

BIGBTES 2= VU —-ZXDOBE Features of the IGBT Module V Series

/Ny r—JINBEEHAD/INT — UP 2K | e A compact design allows for greater power output

- S4EE. BREBARLEEGHAV U —-XIGBT Fv 7 - FWD - High performance 6th-generation V series IGBT/FWD
% {EH chipset

- Ti max175C. EfEEIEIREE 150°C - Tj(max.)=175°C, Tjop)=150°C

OIRFICELVWE 12— e Environmentally friendly modules

- BEGHEMME. N AL IEIANDOHIE - Easy assemblage, solder free options

- RoHS MG (—EBIEMIT) - RoHS compliant (Some parts are Non RoHS.)

® 7 — A 4 e Turn-on switching characteristics

A IR - RFTDHE - Improved noise-loss trade-off

- dv/dt, dic/dt {KiRIC & 2 / 1 X - IREHDHNH - Reduced turn-on dv/dt, excellent turn-on dic/dt

o 7 —> A 745 e Turn-off switching characteristic

VT RNy F TS - &= F TIRENDINH] - Soft switching behavior, turn-off oscillation free

[ EIETER Product lineup

Number of IGBT Switches It | Configuration Max Vce Rated Curren
I =i ey : S50A [>150A [>300A [>600A
Products Category | 28° |standard |POWer - [Inellgent |DISCrete lqqy 4500y | 1700v [s300v A |sts0n [<a00a [se00a [<ra00 |
Mo dl.ﬁe Integrated |Power IGBT
o\ Module Module
1 Standard 1-pack 32 v v 4 v v
Chopper 34 v v v v v v
2 Standard 2-pack 28 v v v v v v
20 ¥ /| 7 v | v
1,2 |High Speed Module 36 v v v v 4
High Power Module |30,33 v v v v v v
PrimePACK™ 31,35 v v 4 v v v
6 6-pack 25 v v
26 v 4 v 4 v v
27 4 4 v v
4,12 |AT-NPC 3 level 37| Reverse-Blocking IGBTs are integrated. v v v v v v v v
1 Discrete RB-IGBT 42 v v v
7 PIM 21 v v v
22 v v v v
23 4 v v v
6,7 |IPM 39 v v v v 4 v
1 Discrete IGBT 42 v v v v v
2 IPM for EV/IHEV 45 v v v
6 6-pack for EV/IHEV 45 4 4 v v

E: PrimePACK™ (% Infineon Technologiestt DE$XFIIZ T ¥,
Note: PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
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IN —TF /1 X/Power Devices (IGBT) R

B &%%5~vy7 Products Map <V series >

[ J FIM & 6-pack Products Map

] v

550 - T 7MBR Ic _- Vces

450 | . I v VJA 40x 42 mm
VJB 52x 59 mm
vJc 59x 82 mm
VKA, VKC 338 628 mm

VKB, VKD . 56.7x 62.8mm

L s il S o VA, VM, VP, VW, \ 45x107.5 mm

VB,VN,VR,VX,VZ  62x 122mm

VA, VW 45%107.5 mm
VB, VX, U4B 62x 122 mm
v 150x 162 mm

600V 1200V | 1700V |

PIM @ 6-pack ©

@ 1-pack / 2-pack Products Map
& 1-pack

3600 |- ool [/ S VW] MBI I -' Vees
VR

2400 | ———mm oo Ve e . Ve ol \" 62x108 mm | Standard Pack
VC,VR, UG 140x130 mm High Power
Module
1600 koo o e o o] VD, VS, UE 140x190 mm
UE
LS T T S I It e | 2-pack |
1400 _| 2mBI Ic -- Vees
VA 34x 94 mm
1200 VB 45x 92 mm
VD 62x108 mm
1000 VE 80x110 mm Standard Pack
VH 62x108 mm
900 VJ,VN,VX  62x150 mm
800 VG, VT 140 x130 mm | High Power
Module
650 VXA 89x172 mm PrimePAGK™
600 VXB 89x250 mm
550 PrimePACK™ (& Infineon Technologies 11 (D& $37
450 PrimePACK™ s registered trademark of Infineon
400 Technologies AG, Germany
300
225
200
150
100
75 -
0

600V 1200V
1-pack 2-pack [
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\) —F /N1 X/Power Devices (IGBT)

B &%%5~y7 Products Map <V series >

@ Intelligent Power Module Products Map

|
&) 6/7MBP | Ic - Vees
400 |- - - oo ___ VEA | ]
7in1[6in

1
VAA 495x  70mm [ - | O
VBA 502 x 87mm |- | O
VDA, VDN 84 x1285mm [O| O
300 VEA 110 x 142mm [O | O
VFN* 55 x 90mm|[O | O
Thermal impedance of VDN type is lower than
VDA type.

200

150

100

75

W EXNDRA  Part numbers

2MBI300VH-120-50 (example)
“-IE-__—-I--E_“

w Fox o
G Es IGBT Module Intemal Conflguratlon Rated Current Technology Package Type Max. Vce Compliant

V: V series (6th . None, 01 to 49
Staﬁd@rd Modules X 1 Generation) I\SA%%T:? tﬂ?ﬂiﬁs 060: 600V Non RoHS Compliant
R: waer Integrated U: U series (5th . 50 to 99
- Modules Generation) RS Lo ey RoHS Compliant
P: ntelligent Power 170: 1700V
330: 3300V

Bl i25 Letter symbols

25 Letter symbols

VCEs: JL74-I3y4EEBE  Collector-to-emitter rated voltage VCEsat: AL T % - I3y ZEFEE Collector-to-emitter saturation voltage
(Gate-to-emitter short-circuited) ton: 2 — 27 LR Turn-on time

VGEs: TF—hr-I3vaEEE Gate-to-emitter rated voltage toff: 2 — 7 TR Turn-off time
(Collector-to-emitter short-circuited) tr: LR V) BERE Fall time

lc: ALY 28R Rated collector current td(on): 2 — 2 R Turn-on time

Pc: RABR Maximum power dissipation ta(off): &2 — 2 7RAERER] Turn-off time
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IN) —TF /N1 X/Power Devices (IGBT)

IGBT € 2—JV PIM <V series >
BNBEPIM (3 /N—48, 7L —%EAE) 600V, 1200V F X
Small PIM/Built-in converter and brake 600, 1200 volts class

Press fit pins

Thermistor

)
ey

600V

1200V

V series

V series

10A

7MBR10VKA060-50

7MBR10VKA120-50

15A

7MBR15VKA060-50

7MBR15VKA120-50

20A

7MBR20VKA060-50

30A

7MBR30VKA060-50

Thermistor

?_I?_

15A 7MBR15VKB120-50
25A 7MBR25VKB120-50
35A 7MBR35VKB120-50
50A| 7TMBR50VKB060-50

Solder pins

Thermistor

11,
L

)
ey

10A | 7TMBR10VKC060-50 7MBR10VKC120-50
15A | TMBR15VKC060-50 7MBR15VKC120-50
20A | TMBR20VKC060-50

30A

7MBR30VKC060-50

Thermistor

)
ey

15A 7MBR15VKD120-50
25A 7MBR25VKD120-50
35A 7MBR35VKD120-50
50A| 7TMBR50VKD060-50

Dimension [mm]

Eirl e 1 > IN—ZE8 Inverter [IGBT] 7 L — %8 Brake [IGBT+FWD] | 3 > /N— X EB Converter [Diode] | /ty/-Y BE
Device type VcEs Ic Pc Vceeat) | Vees lc VRRM VRRM lo VEm lesm Package Net
Cont. Typ. Cont. Cont. Typ. mass
Volts  Amps. Watts Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
7MBR10VKA060-50 600 10 70 1.70 600 10 600 800 10 0.95 360 [M726 25
7TMBR15VKA060-50 600 15 85 1.75 600 15 600 800 15 1.00 360 [M726 25
7MBR20VKA060-50 600 20 100 1.70 600 20 600 800 20 1.05 360 |M726 25
7MBR30VKA060-50 600 30 125 1.70 600 30 600 800 30 1.15 360 |M726 25
7MBR50VKB060-50 600 50 180 1.60 600 50 600 800 50 1.25 580 |M727 45
7MBR10VKC060-50 600 10 70 1.70 600 10 600 800 10 0.95 360 |M728 25
7MBR15VKC060-50 600 15 85 1.75 600 15 600 800 15 1.00 360 |M728 25
7MBR20VKC060-50 600 20 100 1.70 600 20 600 800 20 1.05 360 |M728 25
7MBR30VKC060-50 600 30 125 1.70 600 30 600 800 30 1.15 360 |M728 25
7MBR50VKD060-50 600 50 180 1.60 600 50 600 800 50 1.25 580 |M729 45
7MBR10VKA120-50 1200 10 110 1.85 1200 10 1200 1600 10 0.95 245 [M726 25
7MBR15VKA120-50 1200 15 135 1.90 1200 15 1200 1600 15 1.00 245 [M726 25
7MBR15VKB120-50 1200 15 135 1.90 1200 15 1200 1600 15 1.00 245 |M727 45
7MBR25VKB120-50 1200 25 180 1.85 1200 25 1200 1600 25 1.00 370 [M727 45
7MBR35VKB120-50 1200 35 215 1.85 1200 35 1200 1600 35 1.05 370 [(M727 45
7MBR10VKC120-50 1200 10 110 1.85 1200 10 1200 1600 10 0.95 245 [M728 25
7MBR15VKC120-50 1200 15 135 1.90 1200 15 1200 1600 15 1.00 245 [M728 25
7MBR15VKD120-50 1200 15 135 1.90 1200 15 1200 1600 15 1.00 245 [M729 45
7MBR25VKD120-50 1200 25 180 1.85 1200 25 1200 1600 25 1.00 370 [M729 45
7MBR35VKD120-50 1200 35 215 1.85 1200 35 1200 1600 35 1.05 370 |[M729 45

Vce(sat), VFM : at Tj=25°C, Chip
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT €< 2—JV PIM <V series >
BMiniSKiiP® (3 /v\— 48, 7L —F%8AR) 1200V 5 X

MiniSKiiP"/Built-in converter and brake 1200 volts class

1200V
oP  Pb Temp. Sensor Ic V series
[ Ti@_? 8A | 7TMBR8VJA120-50
Ro1 S0 Toq B 7MBR8VJA120-53
% % el 15A | TMBR15VJA120-50
oN " 7MBR15VJA120-53
25A | 7TMBR25VJB120-50
oP Pb P1o 1 Temp. Sensor 7MBR25VJB120-53
L euDJl{' GVth{ t GWOJI{ o 35A | 7TMBR35VJB120-50
Eu Ev Ew ?_@_?
Roq Soq Tod B U Vv W 7TMBR35VJB120-53
£ % % obol e dKF 6o KF g0 7MBR35VJB120A-50
oN N Nto—I ! oEn 7MBR35VJB120A-53
50A| 7TMBR50VJC120-50
P Pb Temp. Sensor 7MBR50VJC120-53
x x mom 75A | TMBR75VJC120-50
Rot Sot Tod 8 Lewnl 7TMBR75VJC120-53
£ % EEDJ 100A | 7MBR100VJC120-50
N Nb 7MBR100VJC120-53
Dimension [mm]
il B 1 > /IN—Z8B Inverter [IGBT] | 7 L —*£B Brake [IGBT+FWD] J>/N—%%8  Converter [Diode] Nyhr—-y B8
Device type VcEs Ic VecE(sat) VcEs Ic VRRM VRRM lo VEm IFsm Package Net
Cont. Typ. Cont. Cont. Typ. mass
Volts Amps. Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
® 7MBR8VJA120-50 1200 8 1.80 1200 8 1200 1600 8 1.00 220 M723 40
® 7MBR8VJA120-53 1200 8 1.80 1200 8 1200 1600 8 1.00 220 M723 40
® 7MBR15VJA120-50 | 1200 15 1.85 1200 15 1200 1600 15 1.10 220 M723 40
® 7MBR15VJA120-53 | 1200 15 1.85 1200 15 1200 1600 15 1.10 220 M723 40
® 7MBR25VJB120-50 | 1200 25 1.85 1200 25 1200 1600 25 1.10 370 M724 65
® 7MBR25VJB120-53 | 1200 25 1.85 1200 25 1200 1600 25 1.10 370 M724 65
® 7MBR35VJB120-50 | 1200 35 1.85 1200 35 1200 1600 35 1.20 370 M724 65
® 7MBR35VJB120-53 | 1200 85 1.85 1200 85 1200 1600 35 1.20 370 M724 65
® 7MBR35VJB120A-50 | 1200 35 1.85 1200 35 1200 1600 35 1.05 700 M724 65
® 7MBR35VJB120A-53 | 1200 5 1.85 1200 35 1200 1600 85 1.05 700 M724 65
® 7MBR50VJC120-50 | 1200 50 1.85 1200 50 1200 1600 50 1.10 700 M725 95
® 7MBR50VJC120-53 | 1200 50 1.85 1200 50 1200 1600 50 1.10 700 M725 95
® 7MBR75VJC120-50 | 1200 75 1.85 1200 75 1200 1600 75 1.25 700 M725 95
® 7MBR75VJC120-53 | 1200 75 1.85 1200 75 1200 1600 75 1.25 700 M725 95
® 7MBR100VJC120-50 | 1200 100 1.75 1200 100 1200 1600 100 1.15 1000 M725 95
® 7MBR100VJC120-53 | 1200 100 1.75 1200 100 1200 1600 100 1.15 1000 M725 95

@ HEM

New Products

71 :MiniSKiiP®1£ SEMIKRON INTERNATIONAL # DZEEFEIZE T T,

7£2:"-50"3 Standard Lidf#H % 1 7, "-53"1dSlim LidfER %2 1 7 T7,

Note1: MiniSKiiP® is a registered trademark of SEMIKRON INTERNATIONAL GmbH.
Note2: "-50" indicates Standard Lid types and "-53" indicates Slim Lid types.

22

VcEe(sat), VRM: at Tj=25°C, Chip



INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 2—JV PIM <V series >
BPIM (A/N—%8, 7L—F%8A®) EconoPIM™ 600V, 1200V 7 X
PIM/Built-in converter and brake EconoPIM™ 600, 1200 volts class

Solder pins Thermistor 600V 1200V
b P | Ic V series V series
] A A 25A 7MBR25VA120-50
RlseTd B 5T Tw 35A 7MBR35VA120-50
L. o 50A | 7TMBR50VA060-50
35A 7MBR35VB120-50
50A 7MBR50VB120-50
e \tVlg |, 75A | 7TMBR75VB060-50 7MBR75VB120-50
RST Uy 100A | 7MBR100VB060-50
Thermistor 25A 7MBR25VM120'50
b pro 2 35A 7MBR35VM120-50
3 o o 50A 7MBR50VM120-50
Roq Seo4 To4 B U vV W
L. o
50A 7MBR50VN120-50
PouerFow 75A 7MBR75VN120-50
{lrec ¥l |, 100A 7MBR100VN120-50
el T 150A 7MBR150VN120-50
INPUT OUTPUT
Solder pins Thermistor 25A 7MBR25VP120-50
. P P2 35A 7MBR35VP120-50
1 d d 50A | 7MBR50VP060-50 7MBR50VP120-50
x S vV W [75A | TMBR75VP060-50
g L e 100A | ZMBR100VP060-50

INPUT, a? S0A 7MBR50VR120-50
s — 75A 7MBR75VR120-50

Solder pins

i

Wl 100A | 7MBR100VR060-50 7MBR100VR120-50
150A | TMBR150VR060-50 7MBR150VR120-50
OuTPUT UV W
Dimension [mm]
2 EN 4 > /N—2E  Inverter [IGBT] 7 L — %8 Brake [IGBT+FWD] | 3> /S— %8 Converter [Diode] Nyhr—3 HE
Device type Vces Ic Pc VeeGsat) | Veces Ic VRrM | VRRM lo VEm IFsm Package  Net
Cont. Typ. Cont. Cont.  Typ. mass
Volts Amps. Watts ~ Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
7MBR50VA060-50 | 600 50 200 1.6 600 50 600 800 50 1.3 210 M711 180
7TMBR75VB060-50 | 600 75 300 1.6 600 50 600 800 75 1.25 500 M712 300
7MBR100VB060-50 | 600 100 335 1.6 600 50 600 800 100 1.25 700 M712 300
7MBR50VP060-50 | 600 50 200 1.6 600 50 600 800 50 1.3 210 M719 200
7MBR75VP060-50 | 600 75 300 1.6 600 50 600 800 75 1.25 500 M719 200
7MBR100VP060-50 | 600 100 430 1.85 600 50 600 800 100 1.25 700 M719 200
7MBR100VR060-50 | 600 100 335 1.6 600 50 600 800 100 1.25 700 M720 310
7MBR150VR060-50 | 600 150 485 1.6 600 75 600 800 150 1.25 700 M720 310
7TMBR25VA120-50 | 1200 25 170 1.85 1200 25 1200 1600 25 1.4 155 M711 180
7TMBR35VA120-50 | 1200 35 210 1.85 1200 25 1200 1600 35 1.35 260 M711 180
7MBR35VB120-50 | 1200 35 210 1.85 1200 25 1200 1600 35 1.35 260 M712 300
7MBR50VB120-50 | 1200 50 280 1.85 1200 85 1200 1600 50 1.35 360 M712 300
7MBR75VB120-50 | 1200 75 385 1.85 1200 50 1200 1600 75 1.4 520 M712 300
7MBR25VM120-50 | 1200 25 170 1.85 1200 25 1200 1600 25 1.4 155 M719 200
7MBR35VM120-50 | 1200 35 210 1.85 1200 25 1200 1600 35 1.35 260 M719 200
7MBR50VM120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M719 200
7TMBR50VN120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M720 310
7TMBR75VN120-50 | 1200 75 385 1.85 1200 50 1200 1600 75 14 520 M720 310
7MBR100VN120-50 | 1200 100 520 1.75 1200 75 1200 1600 100 1.5 520 M720 310
7TMBR150VN120-50 | 1200 150 885 1.85 1200 100 1200 1600 150 1.4 780 M720 310
7MBR25VP120-50 | 1200 25 170 1.85 1200 25 1200 1600 25 1.4 155 M719 200
7MBR35VP120-50 | 1200 85 210 1.85 1200 25 1200 1600 85 1.35 260 M719 200
7MBR50VP120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M719 200
7MBR50VR120-50 | 1200 50 280 1.85 1200 835 1200 1600 50 1.35 360 M720 310
7MBR75VR120-50 | 1200 75 385 1.85 1200 50 1200 1600 75 1.4 520 M720 310
7MBR100VR120-50 | 1200 100 520 1.75 1200 75 1200 1600 100 15 520 M720 310
7MBR150VR120-50 | 1200 150 885 1.85 1200 100 1200 1600 150 1.4 780 M720 310
73: EconoPIM™ {3 Infineon Technologiestt DEFHEIZE T ¥, VcEsa, VFM: at Ti=25°C, Chip

Note: EconoPIM™ is registered trademarks of Infineon Technologies AG, Germany.
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT €< 2—JV PIM <V series >
BMPIM (O /N—4%8., 7L —FEAE)
PIM/Built-in converter and brake EconoPIM™ 600, 1200 volts class

EconoPIM™

600V, 1200V7 7 A

Press fit pins 600V 1200V
Ic V series V series
25A 7MBR25VW120-50
. i 35A 7MBR35VW120-50
] {4 o ii" 50A 7MBR50VW120-50
Re4 Sof Toq B U oV W
724 N N101 oA oIF <l
50A 7MBR50VX120-50
75A 7MBR75VX120-50
llrec g |, 100A 7MBR100VX120-50
RS Uleur | 150A 7MBR150VX120-50
25A 7MBR25VY120-50
, 35A 7MBR35VY120-50
i 50A | 7MBR50VY060-50 7MBR50VY120-50
75A| TMBR75VY060-50
100A | 7MBR100VY060-50
50A 7MBR50VZ120-50
N\ rzrer 75A 7MBR75VZ120-50
| 100A | 7MBR100VZ060-50 7MBR100VZ120-50

ouTPuT UV W

150A

7MBR150VZ060-50

7MBR150VZ120-50

Dimension [mm]

il = 1> IN—ZEB8 Inverter [IGBT] 7 L — & Brake [IGBT+FWD] | 3> /N— % &8 Converter [Diode] Nyhr=y HEg
Device type VcEs Ic Pc VceGsat) | VcEs Ic VRRM VRRM lo Vem IFsm Package  Net
Cont. Typ. Cont. Cont. Typ. mass
Volts Amps. Watts  Volts Volts Amps. Volts Volts Amps. Volts Amps. Grams
7MBR50VY060-50 | 600 50 215 1.6 600 50 600 800 50 1.3 210 M721 200
7MBR75VY060-50 | 600 75 300 1.6 600 50 600 800 75 1.25 500 M721 200
7MBR100VY060-50 | 600 100 430 1.85 600 50 600 800 100 1.25 700 M721 200
7MBR100VZ060-50 | 600 100 335, 1.6 600 50 600 800 100 1.25 700 M722 310
7TMBR150VZ060-50 | 600 150 485 1.6 600 75 600 800 150 1.25 700 M722 310
7TMBR25VW120-50 | 1200 25 170 1.85 1200 25 1200 1600 25 14 155 M721 200
7TMBR35VW120-50 | 1200 35 210 1.85 1200 25 1200 1600 35 1.35 260 M721 200
7TMBR50VW120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M721 200
7TMBR50VX120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M722 310
7TMBR75VX120-50 | 1200 75 385 1.85 1200 50 1200 1600 75 14 520 M722 310
7MBR100VX120-50 | 1200 100 520 1.75 1200 75 1200 1600 100 1.5 520 M722 310
7TMBR150VX120-50 | 1200 150 885 1.85 1200 100 1200 1600 150 1.4 780 M722 310
7MBR25VY120-50 | 1200 25 170 1.85 1200 25 1200 1600 25 14 155 M721 200
7TMBR35VY120-50 | 1200 85) 210 1.85 1200 25 1200 1600 B85} 1.35 260 M721 200
7MBR50VY120-50 | 1200 50 280 1.85 1200 35 1200 1600 50 1.35 360 M721 200
7MBR50VZ120-50 | 1200 50 280 1.85 1200 85 1200 1600 50 1.35 360 M722 310
7TMBR75VZ120-50 | 1200 75 385 1.85 1200 50 1200 1600 75 1.4 520 M722 310
7MBR100VZ120-50 | 1200 100 520 1.75 1200 75 1200 1600 100 1.5 520 M722 310
7TMBR150VZ120-50 | 1200 150 885 1.85 1200 100 1200 1600 150 1.4 780 M722 310

7E: EconoPIM™ (¥ Infineon Technologiestt D E$FEIZET T,
Note: EconoPIM™ is registered trademarks of Infineon Technologies AG, Germany.
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O O OO0 OO0

INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 2 —JV 6-Pack <V series >
H6{EMiniSKiiP® 1200V 7 X
6-Pack, MiniSKiiP" 1200 volts class

1200V
Ic V series
100A | 6MBI100VJC-120-50

P Temp. Sensor
ok oIk oE T 6MBI100VJC-120-53

150A | 6MBI150VJC-120-50

- .‘-':'.. S v fov fow e’
Nt 6MBI150VJC-120-53
N & oIE oIKE
. Vo6 N 6MBI150VJC-120-55

6MBI150VJC-120-58

[ Inverter ]

Dimension [mm]

2] = Vces Vees lc Pc Veggsay (Vee=15V) | X1 v F > J & 1 L Switching time | /Ny 45— BHE
Device type Cont. Typ. Ic ton toff te Package  Net mass
Typ. Typ. Typ.

Volts  Volts  Amps. Watts | Volts Amps. usec. usec. usec. Grams
6MBI100VJC-120-50 1200 +20 100 310 | 1.75 100 0.44 0.43 0.05 M664 95
6MBI100VJC-120-53 1200 £20 100 310 | 1.75 100 0.44 0.43 0.05 M664 95
6MBI150VJC-120-50 1200 20 150 450 | 1.85 150 0.45 0.43 0.06 M664 95
6MBI150VJC-120-53 1200 £20 150 450 | 1.85 150 0.45 0.43 0.06 M664 95
6MBI150VJC-120-55 1200 #20 150 710 | 1.85 150 0.45 0.43 0.06 M664 95
6MBI150VJC-120-58 1200 +20 150 710 | 1.85 150 0.45 0.43 0.06 M664 95
O:F3%¢%  Under development VcEe(sat): at Tj=25°C, Chip

71 :MiniSKiiP®($ SEMIKRON INTERNATIONAL #t DEREZE T T,

7£2:6MBI150VJC-120-55. 6MBI150VJC-12-58 ($ KK/ S v 7 — D

7E£3:"-50/-55"13 Standard Lid{EH % 1 7. "-53/-58" |3 Slim Lid{EE &2 1 7 T¥,

Note1: MiniSKiiP® is a resistered trademark of SEMIKRON INTERNATIONAL GmbH.

Note2: 6MBI150VJC-120-55, 6MBI150VJC-120-58; Premium type (Low Thermal Impedance Version)
Note3: "-50/-55" indicates Standard Lid types and "-53/-58" indicates Slim Lid types.
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IN — T/ 1 X/Power Devices (IGBT)

IGBT £ 1 —JV 6-Pack <V series / U series >
600V, 1200V, 1700V 7 X

B6{Ef EconoPACK™
6-Pack EconoPACK™ 600, 1200, 1700 volts class

Solder pins

Thermistor

600V 1200V 1700V
Ic V series V series V /' U series
50A | 6MBI50VA-060-50 6MBI50VA-120-50
75A | 6MBI75VA-060-50 6MBI75VA-120-50
100A | 6MBI100VA-060-50 6MBI100VA-120-50
100A 6MBI100VB-120-50 6MBI100U4B-170-50
150A | 6MBI150VB-060-50 6MBI150VB-120-50 6MBI150U4B-170-50

6MBI180VB-120-50

6MBI180VB-120-55

50A | 6MBI5S0VW-060-50 6MBI50VW-120-50
75A | 6MBI75VW-060-50 6MBI75VW-120-50
100A | 6MBI100VW-060-50 6MBI100VW-120-50

100A

6MBI100VX-120-50

6MBI100VX-170-50

150A

6MBI150VX-060-50

6MBI150VX-120-50

6MBI180VX-120-50

6MBI180VX-120-55

Dimension [mm]

B 2 Vces Vees e Pc Veesat) (Vee=15Y) | XA v F > J 21 L Switching time | /Sy 7 — B2
Device type Cont Typ. Ic ton toff t Package  Net mass
Typ. Typ. Typ.
Volts Volts Amps. Watts | Volts Amps. ysec. ysec. ysec. Grams

6MBI50VA-060-50 600 +20 50 200 | 1.6 50 0.36 0.52 0.03 M636 180
6MBI75VA-060-50 600 +20 75 275 | 1.6 75 0.36 0.52 0.03 M636 180
6MBI100VA-060-50 600 +20 100 335 | 1.6 100 0.36 0.52 0.03 M636 180
6MBI150VB-060-50 600 +20 150 485 | 1.6 150 0.36 0.52 0.03 M633 300
6MBI50VW-060-50 600 +20 50 215 | 1.6 50 0.36 0.52 0.03 M647 200
6MBI75VW-060-50 600 +20 75 300 | 1.6 75 0.36 0.52 0.03 M647 200
6MBI100VW-060-50 600 +20 100 335 | 1.6 100 0.36 0.52 0.03 M647 200
6MBI150VX-060-50 600  +20 150 485 | 1.6 150 0.36 0.52 0.03 M648 300
6MBI50VA-120-50 1200 +20 50 280 | 1.85 50 0.39 0.53 0.06 M636 180
6MBI75VA-120-50 1200 +20 75 385 | 1.85 75 0.39 0.53 0.06 M636 180
6MBI100VA-120-50 1200 +20 100 520 | 1.75 100 0.39 0.53 0.06 M636 180
6MBI100VB-120-50 1200 +20 100 520 | 1.75 100 0.39 0.53 0.06 M633 300
6MBI150VB-120-50 1200 +20 150 770 | 1.75 150 0.39 0.53 0.06 M633 300
6MBI180VB-120-50 1200 +20 150 835 | 1.85 200 0.39 0.53 0.06 M633 300
6MBI180VB-120-55 1200 +20 150 1075 | 1.85 200 0.39 0.53 0.06 M633 300
6MBI50VW-120-50 1200 +20 50 280 | 1.85 50 0.39 0.53 0.06 M647 200
6MBI75VW-120-50 1200 +20 75 385 | 1.85 75 0.39 0.53 0.06 M647 200
6MBI100VW-120-50 1200 +20 100 520 | 1.75 100 0.39 0.53 0.06 M647 200
6MBI100VX-120-50 1200 +20 100 520 | 1.75 100 0.39 0.53 0.06 M648 300
6MBI150VX-120-50 1200 20 150 770 | 1.75 150 0.39 0.53 0.06 M648 300
6MBI180VX-120-50 1200 +20 150 835 | 1.85 200 0.39 0.53 0.06 M648 300
6MBI180VX-120-55 1200 +20 150 1075 | 1.85 200 0.39 0.53 0.06 M648 300
6MBI100VX-170-50 1700 +20 100 665 | 2.00 100 0.63 0.70 0.10 M648 300
6MBI100U4B-170-50 1700 +20 100 520 | 2.25 100 0.62 0.55 0.09 M633 300
6MBI150U4B-170-50 1700 +20 150 735 | 2.25 150 0.62 0.55 0.09 M633 300

7E: EconoPACK™ (£ Infineon Technologiestt DE$FFAIZE T ¢

6MBI180VB-120-55. 6MBI180VX-120-55 (& &KL/ S v 4 — T @A

Note: EconoPACK™ is registered trademarks of Infineon Technologies AG, Germany.
6MBI180VB-120-55, 6MBI180VX-120-55; Premium type (Low Thermal Impedance Version)
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IN) —TF /N1 X/Power Devices (IGBT)

IGBT €

< 1 —Jv 6-Pack <V series >

BG6EH EconoPACK™+ 1200V, 1700V%7 7 X
6-Pack EconoPACK™+ 1200, 1700 volts class

High power 6-pack 1200V 1700V
Ic V series V series
Thermistor 225A | 6MBI225V-120-50
™ oy 17 6MBI225V-120-80
v+ W 300A | 6MBI300V-120-50 6MBI300V-170-50
° " o " 6MBI300V-120-80
U B w E w | 450A | 6MBI450V-120-50 6MBI450V-170-50
e ol v N w2 | 550A | 6MBI550V-120-50
E4 E2
V- W-
Dimension [mm]
il B Vces Vees lc Pc Veeeat) (Vee=15V) | A1 v F > J 24 L Switching time /Ny —3 BE
Device type Cont. Typ. Ic ton toff te Package  Net mass
Typ. Typ. Typ.
Volts  Volts Amps. Watts | Volts Amps. Usec. Usec. Usec. Grams
6MBI225V-120-50 1200 20 225 1070 | 1.85 225 0.55 1.05 0.11 M629 950
6MBI225V-120-80 1200 +20 225 1070 | 1.85 225 0.55 1.05 0.11 M629 950
6MBI300V-120-50 1200 +20 300 1600 | 1.75 300 0.55 1.05 0.11 M629 950
6MBI300V-120-80 1200 +20 300 1600 | 1.75 300 0.55 1.05 0.11 M629 950
6MBI450V-120-50 1200 +20 450 2250 | 1.75 450 0.55 1.05 0.11 M629 950
6MBI550V-120-50 1200 +20 550 2500 | 1.85 600 0.55 1.05 0.11 M629 950
6MBI300V-170-50 1700 +20 300 1665 | 2.00 300 0.90 1.30 0.10 M629 950
6MBI450V-170-50 1700 +20 450 2500 | 2.00 450 0.90 1.30 0.10 M629 950

7E: EconoPACK ™+ (% Infineon Technologiestt DB $ZFFHE T 7o

-80 : BERERDTIM (Thermal-Interface-Material) % € ¥ 2 — )L X — XEIZ &,
Note: EconoPACK™ + is registered trademarks of Infineon Technologies AG, Germany.

-80 : Pre-Applied Thermal-Interface-Material

VcE(sat): at Tj=25°C, Chip
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IN — T/ 1 X/Power Devices (IGBT)

IGBT € 12 —JV 2-Pack <V series >
Standard 2-Pack 600, 1200, 1700 volts class

W 2 &

600V, 1200V, 1700V 7 X

600V 1200V 1700V
Ic V series V series V series
75A 2MBI75VA-120-50 2MBI75VA-170-50

100A | 2MBI100VA-060-50 2MBI100VA-120-50 2MBI100VA-170-50
263 150A | 2MBI150VA-060-50 2MBI150VA-120-50

200A | 2MBI200VA-060-50

150A 2MBI150VB-120-50

200A 2MBI200VB-120-50

300A | 2MBI300VB-060-50

400A | 2MBI400VB-060-50
M274

300A 2MBI300VD-120-50

400A | 2MBI400VD-060-50 2MBI400VD-120-50

600A | 2MBI600VD-060-50

M275

* 2MBI450VH-120F-50 150A 2MBI150VH-170-50
J 200A 2MBI200VH-120-50 2MBI200VH-170-50
300A 2MBI300VH-120-50 2MBI300VH-170-50

|_o 450A 2MBI450VH-120-50

M276 2MBI450VH-120F-50

300A 2MBI300VE-120-50 2MBI300VE-170-50
400A 2MBI400VE-170-50

450A 2MBI450VE-120-50

600A | 2MBI600VE-060-50 2MBI600VE-120-50

A || A ||

M277

Dimension [mm]

i = Vees Vees lc Pc Veggat) (Vee=15V) | A1 v F > J 21 L Switching time | /Sy 47— HE
Device type Cont. Typ. Ic ton toff t Package  Net mass
Typ. Typ. Typ.
Volts  Volts Amps. Watts | Volts Amps. Usec. Usec. ysec. Grams

2MBI100VA-060-50 600 +20 100 330| 1.60 100 0.65 0.60 0.04 M263 180
2MBI150VA-060-50 600 +20 150 480 | 1.60 150 0.65 0.60 0.04 M263 180
2MBI200VA-060-50 600 +20 200 640 | 1.60 200 0.65 0.60 0.04 M263 180
2MBI300VB-060-50 600 +20 300 1360 | 1.60 300 0.65 0.60 0.07 M274 240
2MBI400VB-060-50 600 +20 400 1970 | 1.60 400 0.65 0.60 0.07 M274 240
2MBI400VD-060-50 600 +20 400 1970 | 1.60 400 0.65 0.60 0.07 M275 370
2MBI600VD-060-50 600 20 600 2940 | 1.60 600 0.75 0.75 0.07 M275 370
2MBI600VE-060-50 600  +20 600 2940 | 1.60 600 0.75 0.75 0.07 M277 470
2MBI75VA-120-50 1200 +20 75 390 | 1.85 75 0.60 0.60 0.04 M263 180
2MBI100VA-120-50 1200 20 100 555 | 1.85 100 0.60 0.60 0.04 M263 180
2MBI150VA-120-50 1200 +20 150 785| 1.85 150 0.60 0.60 0.04 M263 180
2MBI150VB-120-50 1200 +20 150 1070 | 1.85 150 0.60 0.80 0.08 M274 240
2MBI200VB-120-50 1200 +20 200 1500 | 1.75 200 0.60 0.80 0.08 M274 240
2MBI300VD-120-50 1200 +20 300 2200 | 1.85 300 0.60 0.80 0.08 M275 370
2MBI400VD-120-50 1200 20 400 3330 | 1.75 400 0.60 0.80 0.08 M275 370
2MBI200VH-120-50 1200 +20 200 1110 | 1.75 200 0.60 0.80 0.08 M276 370
2MBI300VH-120-50 1200 +20 300 1600 | 1.75 300 0.60 0.80 0.08 M276 370
2MBI450VH-120-50 1200 +20 450 2400 | 1.80 450 0.60 0.80 0.08 M276 370
2MBI450VH-120F-50 1200 +20 450 2400| 1.80 450 0.60 0.80 0.08 M276 370
2MBI300VE-120-50 1200 +20 300 2200 | 1.85 300 0.60 0.80 0.08 M277 470
2MBI450VE-120-50 1200 +20 450 3350 | 1.80 450 0.60 0.80 0.08 M277 470
2MBI600VE-120-50 1200 +20 600 4800 | 1.75 600 0.60 0.80 0.08 M277 470
2MBI75VA-170-50 1700 +20 75 555 | 2.00 75 1.25 1.30 0.15 M263 180
2MBI100VA-170-50 1700 +20 100 665 | 2.00 100 1.25 1.30 0.15 M263 180
2MBI150VH-170-50 1700 £20 150 1110 | 2.00 150 0.95 1.05 0.14 M276 370
2MBI200VH-170-50 1700 £20 200 1250 | 2.00 200 1.15 1.05 0.14 M276 370
2MBI300VH-170-50 1700 20 300 1805 | 2.00 300 1.15 1.05 0.14 M276 370
2MBI300VE-170-50 1700 20 300 2830 | 2.00 300 1.15 1.05 0.14 M277 470
2MBI400VE-170-50 1700 +20 400 3840 | 2.00 400 1.15 1.05 0.14 M277 470

VcEe(sat): at Tj=25°C, Chip
28



INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 12 —JV 2-Pack <V series >
H2{E# 1200V, 1700V 7 X

Standard 2-Pack 1200, 1700 volts class

Solder pins

M254

1200V

1700V

V series

V series

225A

2MBI225VN-120-50

2MBI225VN-120-80

2MBI225VN-120S-50

300A

2MBI300VN-120-50

2MBI300VN-170-50

2MBI300VN-120S-50

450A

2MBI450VN-120-50

2MBI450VN-170-50

2MBI450VN-120-80

2MBI450VN-120S-50

550A

2MBI550VN-170-50

600A

2MBI600VN-120-50

2MBI600VN-120-80

Press fit pins

225A

2MBI225VX-120-50

2MBI225VX-170-50

300A | 2MBI300VX-120-50 2MBI300VX-170-50
450A | 2MBI450VX-120-50 2MBI450VX-170-50
550A 2MBI550VX-170-50
600A | 2MBI600VX-120-50

225A
300A
450A

2MBI225VJ-120-50
2MBI300VJ-120-50
2MBI450VJ-120-50
2MBI450VJ-120-80

550A
600A

2MBI550VJ-170-50

2MBI600VJ-120-50
2MBI600VJ-120-80

Dimension [mm]

i) =X Vees Vees o Pc Veeat (Vee=15V) | X1 v F > J & 1 L Switching time | /Ny o — BHE
Device type Cont. Typ. Ic ton toff te Package  Net mass
Typ. Typ. Typ.
Volts  Volts Amps. Watts | Volts Amps. Jsec. Usec. usec. Grams

2MBI225VN-120-50 1200 +20 225 1070| 1.85 225 0.55 1.05 0.11 M254 300
2MBI225VN-120-80 1200 +20 225 1070 | 1.85 225 0.55 1.05 0.11 M254 350
2MBI225VN-120S-50 1200 +20 225 1360 | 1.85 225 0.40 0.55 0.05 M254 300
2MBI300VN-120-50 1200 +20 300 1595 | 1.75 300 0.55 1.05 0.11 M254 300
2MBI300VN-120S-50 1200  $20 300 2000 | 1.75 300 0.45 0.65 0.06 M254 300
2MBI450VN-120-50 1200 +20 450 2270 | 1.75 450 0.55 1.05 0.1 M254 300
2MBI450VN-120-80 1200 +20 450 2270 | 1.75 450 0.55 1.05 0.11 M254 350
2MBI450VN-120S-50 1200 +20 450 3000 | 1.75 450 0.47 0.70 0.07 M254 300
2MBI600VN-120-50 1200 +20 600 3750 | 1.85 600 0.55 1.05 0.11 M254 300
2MBI600VN-120-80 1200 +20 600 3750 | 1.85 600 0.55 1.05 0.11 M254 350
2MBI225VX-120-50 1200 +20 225 1070 | 1.85 225 0.55 1.05 0.11 M282 350
2MBI300VX-120-50 1200 +20 300 1595| 1.75 300 0.55 1.05 0.11 M282 350
2MBI450VX-120-50 1200 +20 450 2270| 1.75 450 0.55 1.05 0.1 M282 350
2MBI600VX-120-50 1200 +20 600 3750 | 1.85 600 0.55 1.05 0.11 M282 350
2MBI225VJ-120-50 1200 +20 225 1070 | 1.85 225 0.55 1.05 0.11 M260 300
2MBI300VJ-120-50 1200 +20 300 1595 | 1.75 300 0.55 1.05 0.11 M260 300
2MBI450VJ-120-50 1200 +20 450 2270| 1.75 450 0.55 1.05 0.11 M260 300
2MBI450VJ-120-80 1200 20 450 2270 | 1.75 450 0.55 1.05 0.11 M260 360
2MBI600VJ-120-50 1200 +20 600 3750 | 1.85 600 0.55 1.05 0.1 M260 300
2MBI600VJ-120-80 1200 +20 600 3750 | 1.85 600 0.55 1.05 0.11 M260 360
2MBI300VN-170-50 1700 +20 300 1665 | 2.00 300 0.90 1.30 0.10 M254 350
2MBI450VN-170-50 1700 +20 450 2500 | 2.00 450 0.90 1.30 0.10 M254 350
2MBI550VN-170-50 1700 +20 550 3750 | 2.15 550 1.00 1.30 0.10 M254 350
2MBI225VX-170-50 1700 £20 225 1500 | 2.00 225 0.90 1.05 0.08 M282 350
2MBI300VX-170-50 1700 +20 300 1665 | 2.00 300 0.90 1.30 0.10 M282 350
2MBI450VX-170-50 1700 £20 450 2500 | 2.00 450 0.90 1.30 0.10 M282 350
2MBI550VX-170-50 1700 +20 550 3750 | 2.15 550 1.00 1.30 0.10 M282 350
2MBI550VJ-170-50 1700 +20 550 3750 | 2.15 550 1.00 1.30 0.10 M260 360

i1 -80 : &FZERD TIM (Thermal-Interface-Material) % €Y 1 —IL X — XEIZE T,
Note: -80 : Pre-Applied Thermal-Interface-Material

VcEe(sat): at Tj=25°C, Chip
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IN — T/ 1 X/Power Devices (IGBT)

IGBT € 12 —JV 2-Pack <V series >
BW/NA/N7)—F 21—V 1200V, 1700V 5 X
High Power Module 1200, 1700 volts class

1200V 1700V
V series V series
Ic Cu-baseplate Cu-baseplate AlSiC-baseplate
600A | 2MBI600VG-120P 2MBI600VG-170E 2MBI600VT-170E
800A | 2MBI800VG-120P 2MBI800VG-170E 2MBI800VT-170E
1200A | 2MBI1200VG-120P 2MBI1200VG-170E 2MBI1200VT-170E
M256, M278
Dimension [mm]
B e Vees  Vees lc Pc Veesat) (Vee=15Y) | A1 v F > J &1 L Switching time /Ny 7 —2 HEE
Device type Cont. Typ. Ic ton toff t Package  Net mass
Typ. Typ. Typ.
Volts  Volts Amps. Watts | Volts Amps. usec. usec. usec. Grams

2MBI600VG-120P 1200 +20 600 3940 | 1.70 600 1.86 1.25 0.12 M256 1500
2MBI800VG-120P 1200 #20 800 5170 | 1.70 800 1.97 11358 0.15 M256 1500
2MBI1200VG-120P 1200 20 1200 6810 | 1.70 1200 2.55 1.67 0.16 M256 1500
2MBI600VG-170E 1700 +20 600 4410| 2.00 600 2.28 2.07 0.58 M256 1500
2MBI800VG-170E 1700 #20 800 5760 | 2.00 800 2.41 2.13 0.55 M256 1500
2MBI1200VG-170E 1700  +20 1200 7500 | 2.00 1200 2.76 2.29 0.33 M256 1500
2MBI600VT-170E 1700 +20 600 4280 | 2.00 600 1.51 2.07 0.58 M278 900
2MBI800VT-170E 1700 £20 800 5370 | 2.00 800 2.00 213 0.55 M278 900
2MBI1200VT-170E 1700  +#20 1200 7040 | 2.00 1200 2.14 2.29 0.33 M278 900
Note: M256: Cu-baseplate M278: AISiC-baseplate VcE(sat): at Tj=25°C, Chip Switching time: at Tj=125°C
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INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 12 —JV 2-Pack <V series >
BPrimePACK™ 1200V, 1700V7 5 X PrimePACK™ 1200, 1700 volts class

1200V 1700V
V series V series
Ilc Low switching loss Soft turn off Low switching loss Soft turn off
Inverter ¢ Themisior | 600A | 2MBIB00VXA-120E-50
2MBI600VXA-120E-54
650A 2MBI650VXA-170E-50
2MBI650VXA-170E-54
M271 2MBI650VXA-170EA-50
2MBI650VXA-170EA-54

900A | 2MBI900VXA-120E-50 | 2MBI900VXA-120P-50
2MBI900VXA-120E-54 | 2MBI900VXA-120P-54

1000A 2MBI1000VXB-170E-50
2MBI1000VXB-170E-54
Inverter Thermistor 2MBI1000VXB-170EA-50
{ 2MBI1000VXB-170EA-54

1400A | 2MBI1400VXB-120E-50 | 2MBI1400VXB-120P-50 - | 2MBI1400VXB-170E-50 | 2MBI1400VXB-170P-50
2MBI1400VXB-120E-54 | 2MBI1400VXB-120P-54 | 2MBI1400VXB-170E-54 | 2MBI1400VXB-170P-54

Dimension [mm]

il B Vces Vees e Bc Vcesat) (Vee=15V) A v F T 24 L Switching time | /Sy 75—y B2
Device type Cont. Typ. Ic ton toff tf Package Net mass
Typ. Typ. Typ.
Volts  Volts  Amps. Watts | Volts Amps. usec. usec. usec. Grams

2MBI600VXA-120E-50 1200 +20 600 3350 | 1.75 600 1.00 1.20 0.15 M271 850
2MBI600VXA-120E-54 1200 +20 600 3350 | 1.75 600 1.00 1.20 0.15 M271 850
2MBI900VXA-120E-50 1200 20 900 5100 | 1.75 900 1.00 1.20 0.15 M271 850
2MBI900VXA-120E-54 1200 20 900 5100 | 1.75 900 1.00 1.20 0.15 M271 850
2MBI1400VXB-120E-50 1200 +20 1400 7650 | 1.75 1400 1.00 1.20 0.15 M272 1250
2MBI1400VXB-120E-54 1200 +20 1400 = 7650 | 1.75 1400 1.00 1.20 0.15 M272 1250
2MBI900VXA-120P-50 1200 +20 900 5100 | 1.65 900 1.00 1.20 0.15 M271 850
2MBI900VXA-120P-54 1200 +20 900 5100 | 1.65 900 1.00 1.20 0.15 M271 850
2MBI1400VXB-120P-50 1200 +20 1400 7650 | 1.65 1400 1.00 1.20 0.15 M272 1250
2MBI1400VXB-120P-54 1200 +20 1400 7650 | 1.65 1400 1.00 1.20 0.15 M272 1250
2MBI650VXA-170E-50 1700 +20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
2MBI650VXA-170E-54 1700 +20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
2MBI650VXA-170EA-50 1700 #20 650 4150 | 2.00 650 1.70 1.60 0.11 M271 850
2MBI650VXA-170EA-54 1700 +20 650 4150 | 2.00 650 1.70 1.60 0.11 M271 850
2MBI1000VXB-170E-50 1700 +20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
2MBI1000VXB-170E-54 1700 +20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
2MBI1000VXB-170EA-50 1700 +20 1000 6250 | 2.00 1000 1.70 1.60 0.1 M272 1250
2MBI1000VXB-170EA-54 1700 +20 1000 6250 | 2.00 1000 1.70 1.60 0.11 M272 1250
2MBI1400VXB-170E-50 1700 +20 1400 8820 | 2.15 1400 1.25 1.55 0.15 M272 1250
2MBI1400VXB-170E-54 1700 +20 1400 8820 | 2.15 1400 1.25 58 0.15 M272 1250
2MBI1400VXB-170P-50 1700 +20 1400 8820 | 1.90 1400 1.35 1.80 0.20 M272 1250
2MBI1400VXB-170P-54 1700 +20 1400 8820 | 1.90 1400 1.35 1.80 0.20 M272 1250

E: PrimePACK™ (3 Infineon Technologiestt D& ZFFIZ T ¥,
-54---VcEsay RUVED T > 7 & T NIVIZRR
ANR—=T TEADR K BRIE A1 F - ROBRPELVWT TV —2 3 LICHIE L. FWDEREE U 72 2 £ & W VFd & UBIRI & Bk
Note: PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
The products with suffix -54 on this page are labeled to specify the rank of Vcesat) and VF.
The products with ‘EA’ on this page have optimized FWD for the application causing heavy load through FWD. The optimized FWD reduces VF and thermal
resistance.
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IN — T/ 1 X/Power Devices (IGBT)

IGBT €< 12 —JV 1-Pack <V series >
B 1{E# 1200V, 1700V 7 X Standard 1-Pack 1200, 1700V volts class

1200V 1700V
V series V series
Ic Aluminium oxide DCB Aluminium nitride DCB Aluminium oxide DCB

i o N 300A 1MBI300V-170-50
400A | 1MBI400V-120-50 1MBI400VF-120-50 1MBI400V-170-50
e 600A | 1MBIG00V-120-50 1MBI600VF-120-50 1MBI600V-170-50

900A | 1MBI900V-120-50

Dimension [mm]

s e Vees Vees lc Pc |Veeway (Vee=15V) | 21 v F 27 24 L Switching time [ /Sy 77— HE
Device type Cont. Typ. Ic ton toff t |Package  Net mass
Typ. Typ. Typ. N
Volts  Volts  Amps. Watts | Volts Amps. usec. Usec. usec. Grams
1MBI400V-120-50 1200 +20 400 2410| 1.75 400 0.60 1.10 0.14 M153 380
1MBI600V-120-50 1200 +20 600 3000| 1.75 600 0.70 0.90 0.10 M153 380
1MBI900V-120-50 1200 +20 900 4280| 1.90 900 0.70 0.85 0.10 M153 380
1MBI400VF-120-50 1200 +20 400 3330| 1.75 400 0.60 1.10 0.14 M153 380
1MBI600VF-120-50 1200 +20 600 4680| 1.75 600 0.70 0.90 0.10 M153 380
1MBI300V-170-50 1700 +20 300 1705| 2.00 300 0.70 0.80 0.14 M153 380
1MBI400V-170-50 1700 +20 400 2500( 2.00 400 0.70 0.80 0.14 M153 380
1MBI600V-170-50 1700 +20 600 3610| 2.00 600 0.70 0.80 0.14 M153 380

VcE(sat): at Tj=25°C, Chip
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o

IGBT €

INJ —F/v1 X/Power Devices (IGBT) R

v a1—Jb 1-Pack <V series / U series >
W/NN1/x7—F2a1-Jb 1200V, 1700V, 3300V 7 X

High Power Module 1200, 1700, 3300 volts class

1200V 1700V 3300V
V series V series U Series
Ic Cu-baseplate Cu-baseplate AISiC-baseplate AISiC-baseplate
800A 1MBI800UG-330
1000A 1MBI1000UG-330
b-|—|__|_| 1MBI1000UG-330B
o—p 1200A | 1MBI1200VC-120P | 1MBI1200VC-170E | 1MBI1200VR-170E
M151, M155 1600A | 1MBI1600VC-120P | 1MBI1600VC-170E | 1MBI1600VR-170E
2400A | 1MBI2400VC-120P | 1MBI2400VC-170E |1MBI2400VR-170E
1200A 1MBI1200UE-330
1500A 1MBI1500UE-330
1MBI1500UE-330B
T |—l |—l 2400A | 1MBI2400VD-120P | 1MBI2400VD-170E - | 1MBI2400VS-170E
3600A | 1MBI3600VD-120P | 1MBI3600VD-170E | 1MBI3600VS-170E
M152, M156 l
Dimension [mm]
l =X Vces Vees lc e Veegat) (Vee=15V) | XA v F > J &1 L Switching time | /Ny o — BE
Device type Cont. Typ. Ic ton toff t Package  Net mass
Typ. Typ. Typ.
Volts  Volts  Amps. Watts | Volts Amps. usec. usec. usec. Grams
1MBI1200VC-120P 1200 +20 1200 7890| 1.70 1200 1.73 1.52 0.15 M151 1500
1MBI1600VC-120P 1200 +20 1600 10340| 1.70 1600 2.22 1.47 0.19 M151 1500
1MBI2400VC-120P 1200 +20 2400 13630| 1.70 2400 3.15 1.93 0.24 M151 1500
1MBI2400VD-120P 1200 +20 2400 15780 1.70 2400 2.38 1.64 0.21 M152 2300
1MBI3600VD-120P 1200 +20 3600 20540 1.70 3600 2.98 2.15 0.27 M152 2300
1MBI1200VC-170E 1700 +20 1200 8820 | 2.00 1200 2.18 2.20 0.45 M151 1500
1MBI1600VC-170E 1700 +20 1600 11700| 2.00 1600 2.28 217 0.40 M151 1500
1MBI2400VC-170E 1700 +20 2400 15000 | 2.00 2400 2.63 2.41 0.38 M151 1500
1MBI2400VD-170E 1700 120 2400 17640| 2.00 2400 2.30 2.22 0.43 M152 2300
1MBI3600VD-170E 1700 +20 3600 22380 | 2.00 3600 2.27 2.67 0.31 M152 2300
1MBI1200VR-170E 1700 +20 1200 8570 2.00 1200 1.51 2.20 0.45 M155 900
1MBI1600VR-170E 1700 20 1600 10710| 2.00 1600 1.83 217 0.40 M155 900
1MBI2400VR-170E 1700 +20 2400 14010 2.00 2400 2.51 2.41 0.38 M155 900
1MBI2400VS-170E 1700 +20 2400 16120 | 2.00 2400 2.09 2.22 0.43 M156 1300
1MBI3600VS-170E 1700 +20 3600 21120 2.00 3600 2.70 2.66 0.32 M156 1300
1MBI800UG-330 3300 20 800 9600 | 2.28 800 3.40 2.40 0.40 M155 900
1MBI1000UG-330 3300 20 1000 10400 | 2.46 1000 2.50 2.00 0.50 M155 900
® 1MBI1000UG-330B 3300 +20 1000 10400| 2.75 1000 3.10 2.35 0.45 M155 900
1MBI1200UE-330 3300 +20 1200 14700| 2.28 1200 3.40 2.40 0.40 M156 1300
1MBI1500UE-330 3300 20 1500 15600 | 2.46 1500 3.10 2.60 0.50 M156 1300
® 1MBI1500UE-330B 3300 +20 1500 15600 2.75 1500 3.10 2.35 0.45 M156 1300

@ #H&FE New Products
Note1: M151, M152: Cu-baseplate M155, M156: AISiC-baseplate
Note2: -330B type: 1€ X 1 v F > J#8% Low switching losses

VcEsat): at Ti=25°C, Chip  Switching time: at Tj=125°C, at Tj=150°C (3300V-1000A, 1500A only)
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IN — T/ 1 X/Power Devices (IGBT)

IGBT €2 2—Jb F¥3 v /N <V series / U series >
B F3 /8y 600V, 1200V7 7 R Chopper 600, 1200 volts class

600V 1200V
Inverse Diode Ic U series U series V series
ST LIRS m s E 50A 1MBI50U4F-120L-50
NC 75A 1MBI75U4F-120L-50
N .l _l 100A 1MBI100U4F-120L-50
262 GrE1EIC2  G2E2 150A 1MBI150VA-120L-50
200A 1MBI200VA-120L-50
200A 1MBI200U4H-120L-50
verse Diode 300A | 1MBI300U2H-060L-50
wor* .
57
6{11 E1C2 G2 E2

Dimension [mm]

il X Veces Vees e Pc Veegat) (Vee=15V) | R A v F T 421 L S\Mching time |/NXv - BE
Device type Cont. Typ. Ic ton toff \s?\ t Package  Net mass
Typ. Typ. Typ.
Volts Volts Amps. Watts | Volts Amps. ysec. _usec. ysec. Grams

1MBI300U2H-060L-50 600 +20 300 1000| 2.45 300 0.40 0.48 0.07 M259 360
1MBI50U4F-120L-50 1200 +20 50 400| 2.15 50 0.32 0.41 0.07 M262 180
1MBI75U4F-120L-50 1200 +20 75 400| 2.20 75 0.32 0.41 0.07 M262 180
1MBI100U4F-120L-50 1200 +20 100 540| 2.20 100 0.32 0.41 0.07 M262 180
1MBI200U4H-120L-50 1200 +20 200 1040]| 2.25 200 0.32 0.41 0.07 M259 360
1MBI150VA-120L-50 1200 +20 150 785| 1.85 150 0.60 0.60 0.04 M262 180
1MBI200VA-120L-50 1200 +20 200 880 1.80 200 0.60 0.60 0.04 M262 180

VcE(sat): at Tj=25°C, Chip
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INJ —F/v1 X/Power Devices (IGBT) R

IGBT €2 2—Jv F¥3 v /X <V series >

BPrimePACK™ 1200V, 1700V%7 5 X PrimePACK™ 1200, 1700 volts class
Chopper 1200V 1700V
V series V series
Soft turn off Low side | Soft turn off High side | Low switching loss Low switching loss
LowSide  High Side Ic configuration configuration Low side configuration | High side configuration
650A 1MBI650VXA-170EL-50 | 1MBI650VXA-170EH-50
@e’mis“" @e’mis“" 1MBIG50VXA-170EL-54 | 1MBI650VXA-170EH-54
1000A 1MBI1000VXB-170EL-50 | 1MBI1000VXB-170EH-50
1MBI1000VXB-170EL-54 | 1MBI1000VXB-170EH-54
= 1400A | 1MBI1400VXB-120PL-54 | 1MBI1400VXB-120PH-54 | 1MBI1400VXB-170PL-50 | 1MBI1400VXB-170PH-50
1MBI1400VXB-170PL-54 | 1MBI1400VXB-170PH-54
Dimension [mm]
il X Vces Vees lc Pe Veesat) (Vee=15V) ZA vy F L F B4 L Switching time | /Xy -3 BHE
Device type Cont. Typ. Ic ton toff t Package Net mass
Typ. Typ. Typ.
Volts  Volts  Amps. Watts | Volts Amps. usec. usec. Usec. Grams
1MBI1400VXB-120PL-54 1200 20 1400 7650 | 1.65 1400 1.00 1.20 0.15 M272 1250
1MBI1400VXB-120PH-54 1200 20 1400 7650 | 1.65 1400 1.00 1.20 0.15 M272 1250
1MBI650VXA-170EL-50 1700 20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
1MBI650VXA-170EL-54 1700 +20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
1MBI1000VXB-170EL-50 1700 +20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
1MBI1000VXB-170EL-54 1700 +20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
® 1MBI1400VXB-170PL-50 1700 +20 1400 8820 | 2.15 1400 1.25 1.55 0.15 M272 1250
® 1MBI1400VXB-170PL-54 1700 +20 1400 8820 | 2.15 1400 1.25 1.55 0.15 M272 1250
1MBI650VXA-170EH-50 1700 +20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
1MBI650VXA-170EH-54 1700 +20 650 4150 | 2.00 650 1.25 1.55 0.15 M271 850
1MBI1000VXB-170EH-50 1700 20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
1MBI1000VXB-170EH-54 1700 20 1000 6250 | 2.00 1000 1.25 1.55 0.15 M272 1250
® 1MBI1400VXB-170PH-50 1700 +20 1400 8820 | 2.15 1400 1.25 1.55 0.15 M272 1250
® 1MBI1400VXB-170PH-54 1700 +20 1400 8820 | 2.15 1400 1.25 1.55 0.15 M272 1250
@ FH5S  New products VcEsat): at Tj=25°C, Chip
7E: PrimePACK™ (% Infineon Technologiestt D E$FFIIZ T ¥
-54---VcEsay RUVFED T > 7 % T NIVICRR
Note: PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
The products with suffix -54" on this page are labeled to specify the rank of Vcesat) and VF.
Chopper 1200V 1700V
Low Side  High Side V series V series
é}hermismr @Ehermistor Boost (Low side) Buck (High side) Boost (Low side) Buck (High side)
Ic Chopper Chopper Chopper Chopper
900A | 1MBI900VXA-120PD-50 | 1MBI900VXA-120PC-50
1MBI900VXA-120PD-54 | 1MBI900VXA-120PC-54
—
M271
Dimension [mm]
Al o Vces Vees lc Pc Veegsat) (Vee=15V) 24y F 7 24 L Switching time | /Sy 45—y BE
Device type Cont. Typ. Ic ton toff tr Package Net mass
Typ. Typ. Typ.
Volts  Volts  Amps. Watts | Volts Amps. usec. usec. usec. Grams
1MBI900VXA-120PC-50 1200 +20 900 5100 | 1.65 900 1.10 1.20 0.15 M271 850
1MBI900VXA-120PC-54 1200 +20 900 5100 | 1.65 900 1.10 1.20 0.15 M271 850
1MBI900VXA-120PD-50 1200 20 900 5100 | 1.65 900 1.10 1.20 0.15 M271 850
1MBI900VXA-120PD-54 1200 +20 900 5100 | 1.65 900 1.10 1.20 0.15 M271 850

E: PrimePACK™ (% Infineon Technologiestt DE$EFAIZE T ¢
-54---VcEsay RUVED T > 7 % 5 NIVICKRR
WA FIER S 1+ — FOERERIE120A T ¥, Boost/Buck chopperBIE& (- D A EHAREWVE T,
Note: PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
The products with suffix -54" on this page are labeled to specify the rank of Vcesat) and VF.
Antiparallel diode current rating is 120A. Application circuit is Boost/Buck chopper only.

VcEsat): at Ti=25C, Chip
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT €12V %417
BSEIGBTEY 12—/ 1200V7 5 X High Speed 1200 volts class

Chopper 1200V

Ic High Speed IGBT
200A | 1MBI200HH-120L-50
300A | 1MBI300HH-120L-50
400A | 1MBI400HH-120L-50

M249

2-pack 100A | 2MBI100HB-120-50

150A | 2MBI150HH-120-50

o
o
a
OJ 200A | 2MBI200HH-120-50
a
o
a

2-pack

100A | 2MBI100HJ-120-50
150A | 2MBI150HJ-120-50
200A | 2MBI200HJ-120-50
300A | 2MBI300HJ-120-50

2-pack

M276

Dimension [mm]

Zl =X Vces Vees lc Pc | Vcegay (Vee=15V) | X1 v F > 7 &4 L Switching time | /Xy 7 —> BE
Device type Cont. Typ. Ic ton toff tr Package  Net mass
Typ. Typ. Typ.
Volts Volts Amps. Watts | Volts Amps. usec. Usec. Usec. Grams

1MBI200HH-120L-50 1200 20 200 1390 3.10 200 0.2 0.3 0.05 M249 370
1MBI300HH-120L-50 1200 +20 ~ 300 2090 | 3.20 300 0.2 0.3 0.05 M249 370
1MBI400HH-120L-50 1200 +20 400 2500 3.10 400 0.2 0.4 0.05 M249 370
2MBI100HB-120-50 1200 +20 100 1040 | 3.10 100 - 0.30 0.05 M233 240
2MBI150HH-120-50 1200 20 150 1390 3.20 150 - 0.30 0.05 M249 370
2MBI200HH-120-50 1200 20 200 1790 3.10 200 - 0.30 0.05 M249 370
2MBI100HJ-120-50 1200 +20 100 655 3.20 100 0.25 0.30 0.05 M276 370
2MBI150HJ-120-50 1200 +20 150 925 3.20 150 0.25 0.30 0.05 M276 370
2MBI200HJ-120-50 1200 +20 200 1385 | 3.20 200 0.25 0.30 0.05 M276 370
2MBI300HJ-120-50 1200 +20 300 1950 | 3.20 300 0.25 0.30 0.05 M276 370

VcEe(sat): at Tj=25°C, Chip
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INJ —F/v1 X/Power Devices (IGBT) R

IGBT € 2—JV 3LANJ <V series >
BT/I1%414 7NPC3 LAJVEEE 600V, 1200V, 1700VY T X
T/I-type NPC 3-level Circuits 600, 1200, 1700 volts class

| PSR Features

O ENHETFIRIZEN/=T/I 24 7 NPC3 L NILEIFRIZXHTIG e Applicable to T/I-type NPC 3-level circuit, for high power
conversion efficiency.

®1lLwy 7 7133 [/;7 7 (3:?6}) (ARAS T A 1 8 e There are 1-leg or 3-leg (3 phase) circuits in one package
F1EV 2 - VONRBERYES and it is easier to makes external wiring of module.
OE/INN Yy — RIS LA TR AL EY— S BEEER e | ower surge voltage by smaller internal package stray inductance.
N 3 - . e Lower power loss can be achieved by using RB-IGBT as for

® 5> SW EBIC I35 6 1€ IGBT, FWD ##A LIKia. # =] e | owest power loss can be achieved by using 6th Gen. IGBT
and FWD as for Main-SW device.

1-leg T-Type Y N 1,12 600V 1200V 1700V
o Ic T3,T4 600V 600V 900V 1200V 1200V
220A 4MBI220VF-170R2-50
ol 300A AMBI300VG-120R-50 | 4MBI300VG-120R1-50
340A AMBI340VF-120R-50
“RBAGBT o 400A AMBI400VG-060R-50 | 4MBI400VF-120R-50 !
M403 T T2 1 450A 4MBI450VF-120RD-50 * 2
o B 450A 4MBI450VB-120R1-50 4MBI450VB-170R2-50
. 600A 4MBIG00VB-170R2-50
@: 650A 4MBI650VB-120R1-50
11 900A 4MBI900VB-120R1-50
RB-IGBT o
M404 T4 T2
600A 4MBIG0OVC-120-50

L
gy

=

T2

3 600A 4MBI600VM-120-50

s

L

L

L

Dimension [mm]

£ = T1,T2 T3, T4 Nyr—y BE
Device type Vees e e Veesat) (Vee=18V) |Vees e e Veesat) (Vee=15V) | Package Net mass
Cont. Typ. Ic Cont. Typ. Ic
Volts ~ Amps. Watts | Volts Amps. |Volts  Amps. Watts | Volts Amps. Grams

4MBI400VG-060R-50 600 400 1135 1.60 400 600 400 1560 | 2.45 400 M403 460
4MBI300VG-120R-50 1200 300 1250 1.85 300 600 300 1250 | 2.45 300 M403 460
4MBI300VG-120R1-50 | 1200 300 1500 1.85 300 900 300 1550 | 2.30 300 M403 460

® 4MBI340VF-120R-50 1200 340 1500 1.85 300 600 340 1500 | 2.45 300 M403 460
4MBI400VF-120R-50 %" | 1200 400 1835 2.00 400 600 450 2230 | 2.45 400 M403 460

O 4MBI450VF-120RD-50 “2 | 1200 - - 1.75 200 600 450 2230 | 245 400 M403 460
4MBI450VB-120R1-50 | 1200 450 2205 1.85 450 900 450 1980 | 2.30 450 M404 1300
4MBI650VB-120R1-50 | 1200 650 3060 1.80 650 900 650 2660 | 2.25 650 M404 1300
4MBI900VB-120R1-50 | 1200 900 3950 1.85 900 900 900 3675 | 2.30 900 M404 1300

O 4MBI600VC-120-50 1200 600 2865 1.85 600 1200 600 2865 | 1.85 600 M404 1300

O 4MBI600VM-120-50 1200 600 TBD TBD 600 1200 600 TBD | TBD 600 M639 950

® 4MBI220VF-170R2-50 | 1700 200 1500 2.00 200 1200 200 1865 | 2.70 200 M403 460

O 4MBI450VB-170R2-50 | 1700 450 2830 2.00 450 1200 450 2660 | 2.70 450 M404 1300

O 4MBI600VB-170R2-50 | 1700 600 3410 2.00 600 1200 600 3680 | 2.70 600 M404 1300
@ :#E & NewProducts, O:FEZH Under development VcEsat): at Tj=25°C, Chip

A ERRICVFIAEE NS ERK HEHIER/Ny 7 — @A  Note: VF type is lower thermal impedance version.
¥ 1:4 2 /N—2FH Particular for Inverter ¥2:3>/N—42FH Particular for Converter
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT € 2—JV 3L AN <V series >
BT/1%214 7NPC3 L AJEEE 1200V7 5 X
T/I-type NPC 3-level Circuits 1200 volts class

3-leg Solder pins T1,T2 1200V
lc T3, T4 600V
50A 12MBI50VN-120-50
75A 12MBI75VN-120-50
100A 12MBI100VN-120-50
M1203
50A 12MBI50VX-120-50
75A 12MBI75VX-120-50
100A 12MBI100VX-120-50
M1202
Dimension [mm]
A EN T1,T2 T3, T4 S Nyr—y HEE
Device type VcEs Ic Pc Vee(sat) (Vee=15V) VcEs Ic Po\\\ Veesat) (Vee=15V) Package Net mass
Cont. Typ. Ic Cont. \ Typ. Ic
Volts  Amps. Watts | Volts Amps. Volts Amps.\\ Watts | Volts Amps. Grams
12MBI50VN-120-50 1200 50 230 1.85 50 600 50 235 | 2.45 50 M1203 302
12MBI75VN-120-50 1200 75 320 1.85 75 600 75 305 | 2.45 75 M1203 302
12MBI100VN-120-50 | 1200 100 430 1.75 100 600 100 400 | 245 100 M1203 302
12MBI50VX-120-50 1200 50 230 1.85 50 600 50 235 | 2.45 50 M1202 302
12MBI75VX-120-50 1200 75 320 1.85 75 600 75 305 | 2.45 75 M1202 302
12MBI100VX-120-50 | 1200 100 430 1.75 100 600 100 400 | 2.45 100 M1202 302

VcE(sat): at Tj=25°C, Chip
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IN) —TF /N1 X/Power Devices (IGBT)

IGBT £ 2—JV IPM <V series >

B IPM (Intelligent Power Module) 600V, 1200VY 5 X

IPM (Intelligent Power Module) 600, 1200 volts class

Built-in protection functions

P-side fault status output (Alarm
N-side fault status output (Alarm

Under voltage protection (self shutdown)
Over current protection (self shutdown)
Overheating protection (self shutdown) —l

v

600V 1200V
Ic V series V series
Without Brake-Chopper With Brake-Chopper Without Brake-Chopper With Brake-Chopper
10A 6MBP10VAA120-50
15A 6MBP15VAA120-50
20A | 6MBP20VAA060-50
1 / 25A 6MBP25VAA120-50
30A | 6MBP30VAA060-50
50A | 6MBP50VAA060-50
25A 6MBP25VBA120-50
35A 6MBP35VBA120-50
50A | 6MBP50VBA060-50 6MBP50VBA120-50
1 7| 75A | 6MBP75VBA060-50
25A 6MBP25VFN120-50 | 7MBP25VFN120-50
35A 6MBP35VFN120-50 |7MBP35VFN120-50
50A | 6MBP50VFN060-50 | 7MBP50VFN060-50 |6MBP50VFN120-50 | 7MBP50VFN120-50
“IY1Y|Y|”| 75A|6MBP75VFN060-50 | TMBP75VFN060-50
100A | 6MBP100VFN060-50 | 7MBP100VFN060-50
Dimension [mm]
Eit) K 1 > IN— 28 Inverter| 7L — %% Brake | #IfHE8  Control Nyr—y BE
Device type Vces e Vcesat)| Vees e Vee  loc[INV] Vuv Tion | Alarm Package Net
Cont. Typ. Cont. |Typ. Min. Min. | OC(typ.) UV(typ.) Tiou(typ.) mass
Volts Amps. Volts |Volts Amps. | Volts Amps. Volts © ms ms ms Grams
6MBP20VAA060-50 600 20 14 - - 15 30 11.0to 125 150 | 2 4 8 P629 80
6MBP30VAA060-50 600 30 1.4 - - 15 45 11.0t0 125 150 | 2 4 8 P629 80
6MBP50VAA060-50 600 50 1.4 - - 15 75 11.0t0 125 150 | 2 4 8 P629 80
6MBP50VBA060-50 600 50 1.4 - - 15 75 11.0t0o 125 150 | 2 4 8 P626 100
6MBP75VBA060-50 600 75 1.4 - - 15 113 11.0t0 125 150 | 2 4 8 P626 100
6MBP50VFN060-50 600 50 125 | - - 15 100 11.0to 125 150 | 2 4 8 P636 190
6MBP75VFN060-50 600 75 125 | - - 15 150 11.0t0o 125 150 | 2 4 8 P636 190
6MBP100VFN060-50 600 100 125 | - - 15 200 11.0t0 125 150 | 2 4 8 P636 190
7MBP50VFN060-50 600 50 125 | 600 30 15 100 11.0t0o 125 150 | 2 4 8 P636 190
7MBP75VFN060-50 600 75 1.25 | 600 50 15 150 11.0to 125 150 | 2 4 8 P636 190
7MBP100VFN060-50 600 100 125 | 600 50 15 200 11.0t012.5 150 | 2 4 8 P636 190
6MBP10VAA120-50 1200 10 1.7 - - 15 15 11.0to 125 150 | 2 4 8 P629 80
6MBP15VAA120-50 1200 15 1.7 - - 15 23 11.0t0o 125 150 | 2 4 8 P629 80
6MBP25VAA120-50 1200 25 1.7 - - 15 38 11.0t0o 125 150 | 2 4 8 P629 80
6MBP25VBA120-50 1200 25 1.7 - - 15 38 11.0to12.5 150 | 2 4 8 P626 100
6MBP35VBA120-50 1200 35 1.7 - - 15 58 11.0to12.5 150 | 2 4 8 P626 100
6MBP50VBA120-50 1200 50 1.7 - - 15 75 11.0t0 125 150 | 2 4 8 P626 100
6MBP25VFN120-50 1200 25 1.7 - - 15 50 11.0to 125 150 | 2 4 8 P636 190
6MBP35VFN120-50 1200 35 1.7 - - 15 70 11.0to 125 150 | 2 4 8 P636 190
6MBP50VFN120-50 1200 50 1.7 - - 15 100 11.0t0 125 150 | 2 4 8 P636 190
7MBP25VFN120-50 1200 25 1.7 1200 15 15 50 11.0t0o12.5 150 | 2 4 8 P636 190
7MBP35VFN120-50 1200 35 1.7 1200 25 15 70 11.0to 125 150 | 2 4 8 P636 190
7MBP50VFN120-50 1200 50 1.7 1200 25 15 100 11.0t0 125 150 | 2 4 8 P636 190
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IGBT

IN — T/ 1 X/Power Devices (IGBT)

IGBT £ 2—JV IPM <V series >
B IPM (Intelligent Power Module) 600V, 1200V 5 X
IPM (Intelligent Power Module) 600, 1200 volts class

Built-in protection functions

P-side fault status output (Alarm)

N-side fault status output (Alarm)

Under voltage protection (self shutdown)
Over current protection (self shutdown)
Overheating protection (self shutdown) —l

.

600V

1200V

V series

V series

Without
Brake-Chopper

With
Brake-Chopper

Without
Brake-Chopper

With
Brake-Chopper

25A

6MBP25VDA120-50

7TMBP25VDA120-50

35A

6MBP35VDA120-50

7MBP35VDA120-50

50A

6MBP50VDA060-50

7MBP50VDA060-50

6MBP50VDA120-50

7MBP50VDA120-50

6MBP50VDN120-50

7MBP50VDN120-50

75A

6MBP75VDA060-50

7TMBP75VDA060-50

6MBP75VDA120-50

TMBP75VDA120-50

6MBP75VDN120-50

7TMBP75VDN120-50

100A

6MBP100VDA060-50

7MBP100VDA060-50

6MBP100VDA120-50

7MBP100VDA120-50

6MBP100VDN060-50

7MBP100VDN060-50

6MBP100VDN120-50

7MBP100VDN120-50

150A

6MBP150VDA060-50

7MBP150VDA060-50

6MBP150VDN060-50

7MBP150VDN060-50

200A

6MBP200VDA060-50

7MBP200VDA060-50

6MBP200VDN060-50

7MBP200VDN060-50

100A

6MBP100VEA120-50

7MBP100VEA120-50

150A

6MBP150VEA120-50

7TMBP150VEA120-50

200A

6MBP200VEA060-50

7MBP200VEA060-50

6MBP200VEA120-50

7TMBP200VEA120-50

300A

6MBP300VEA060-50

7MBP300VEA060-50

400A

6MBP400VEA060-50

7MBP400VEA060-50

Dimension [mm]

@70y 7B Block Diagram

- 6MBP[_IVAA060-50
- 6BMBP[VAA120-50

po

Supply voltage Vol VecV/ © glvmw o
Signal input VinU > Driver{— Vinv > Driver|— Vinw >—{Driver
GNDU o 1 Janovod—1 fanowod—1 ]

Supply voltage Vecu Oﬁ

- 6MBP[_VBA060-50
- 6BMBP[VBA120-50

Alarm output U

Raum

Alarm output V-
Raim

Alarm output Wa

Raum

ol

oV

VinX >—

Signal input J . >
for low side { Vin¥
VinZ

Pre-Driver

—OoW

Y
Raum
Alarm output ALM

GND o

I

)

TJ-sensoerL l K
lc-sensor

+ 6BMBP[LIVFN[ -50
- 6MBPLVDA[-50
+ 6MBP[VDN[ ]-50
+ 6BMBP[LIVEA[-50

Alarm output U

Po

Alarm output V.
Ram a

Alarm outpu

Ram

oN

t W
aRALM

Vel ©
VinU >
GNDU o

Pre gl VeV o—pre KIVCCW o—Pre Kl
Driver| VinV >—Driver Vinw >—{Driver j
GNDV o

GNDW o

ol

oy

Supply voltage VecL o
Alarm output ALM «——%

—oO\\

GND o

I I
Rawu il 1
; Pre ; Pre :
VIR > priver th VIlY > Driver th VinZ>

1

Driverf7

40

oN
Ti-sensor  lc-sensor

Po
VeeU o—{pre K‘l VecV o—{pre Klech o—{Pre K‘l
Vinu >—Driver| VinV >—Driver| Viinw >— Driver| j
GND U o GNDV o GNDW o
ol
oV
Supply voltage Vet o oW
Alarm output ALM «——%
Ravs al

GND o

" 1 1
; Pre : Pre .
VinX VinY VinZ >

+ 7MBPLVFN[]-50
- 7MBPLVDA[-50
+ 7MBPLVDN[]-50
+ 7MBPLIVEAL -50

Po

Alarm output Uﬁ

Rawm

Alarm output V
Ram

Alarm output Wa

N
Ti-sensor  lc-sensor

Raum

y

Bo—

Supply voltage Vet o

£ VecU

IGND U o

G e i}
VinU>{Driver| VinV > Driver Vinw > Driver| j
GNDV o GNDW o

W

Alarm output ALM<—1
Raum

Signal input VinB
GND o

I I I
; Pre " Pre 1 "
S V|nX V|nY VinZ>

»—O
Pre 1
Driver]
t—o N

Ti-sensor lc-sensor



INJ —F/v1 X/Power Devices (IGBT) R

gt} =R 1 > IN— 28 Inverter| 7L — %% Brake | #4158  Control Nyh-9 EE
Device type Vces lc Vcegsat)| Vees e Vee  loc[INV] Vuv Tion |Alarm Package Net
Cont. Typ. Cont. |Typ. Min. Min. | OC(typ.) UV(typ.) Tionl(typ.) mass
Volts Amps. Volts |Volts Amps. |Volts Amps. Volts © ms ms ms Grams
6MBP50VDA060-50 600 50 14 - - 15 75 11.0t0 125 150 | 2 4 8 P630 290
6MBP75VDA060-50 600 75 1.4 - - 15 113 11.0t0o 125 150 | 2 4 8 P630 290
6MBP100VDA060-50 600 100 14 - - 15 150 11.0t0o 125 150 | 2 4 8 P630 290
6MBP100VDN060-50 600 100 1.4 - - 15 150 11.0to 125 150 | 2 4 8 P630 290
6MBP150VDA060-50 600 150 1.4 - - 15 225 11.0to 125 150 | 2 4 8 P630 290
6MBP150VDN060-50 600 150 1.4 - - 15 225 11.0to 125 150 | 2 4 8 P630 290
6MBP200VDA060-50 600 200 1.4 - - 15 300 11.0t0 125 150 | 2 4 8 P630 290
6MBP200VDNO060-50 600 200 1.4 - - 15 300 11.0to 125 150 | 2 4 8 P630 290
7MBP50VDA060-50 600 50 1.4 600 30| 15 75 11.0t0 125 150 | 2 4 8 P630 290
7MBP75VDA060-50 600 75 1.4 600 50 | 15 113 11.0t0 125 150 | 2 4 8 P630 290
7MBP100VDA060-50 600 100 1.4 600 50| 15 150 11.0t0 125 150 | 2 4 8 P630 290
7MBP100VDN060-50 600 100 1.4 600 50 | 15 150 11.0t0 125 150 | 2 4 8 P630 290
7MBP150VDA060-50 600 150 1.4 600 75| 15 225 11.0t0o 125 150 | 2 4 8 P630 290
7MBP150VDN060-50 600 150 1.4 600 75| 15 225 11.0to 125 150 | 2 4 8 P630 290
7MBP200VDA060-50 600 200 1.4 600 100 | 15 300 11.0t0 125 150 | 2 4 8 P630 290
7MBP200VDN060-50 600 200 1.4 600 100 | 15 300 11.0to12.5 150 | 2 4 8 P630 290
6MBP200VEA060-50 600 200 1.25 - - 15 300 11.0t0 125 150 | 2 4 8 P631 940
6MBP300VEA060-50 600 300 1.25 - - 15 450 11.0t0o 125 150 | 2 4 8 P631 940
6MBP400VEA060-50 600 400 1.25 - - 15 600 11.0to 125 150 | 2 4 8 P631 940
7MBP200VEA060-50 600 200 1.25 600 100 | 15 300 11.0to 125 150 | 2 4 8 P631 940
7MBP300VEA060-50 600 300 1.25 600 150 | 15 450 11.0to12.5 150 | 2 4 8 P631 940
7MBP400VEA060-50 600 400 1.25 600 200 | 15 600 11.0to12.5 150 | 2 4 8 P631 940
6MBP25VDA120-50 1200 25 1.7 - - 15 38 11.0to125 150 | 2 4 8 P630 290
6MBP35VDA120-50 1200 35 1.7 - - 15 53 11.0to 125 150 | 2 4 8 P630 290
6MBP50VDA120-50 1200 50 1.7 - - 15 75 11.0t0 125 150 | 2 4 8 P630 290
6MBP50VDN120-50 1200 50 1.7 - - 15 75 11.0t0 125 150 | 2 4 8 P630 290
6MBP75VDA120-50 1200 75 1.7 - - 15 113 11.0t0 125 150 | 2 4 8 P630 290
6MBP75VDN120-50 1200 75 1.7 - - 15 113 11.0t0 125 150 | 2 4 8 P630 290
6MBP100VDA120-50 1200 100 1.7 - - 15 150 11.0t0 125 150 | 2 4 8 P630 290
6MBP100VDN120-50 1200 100 1.7 - - 15 150 11.0t0 125 150 | 2 4 8 P630 290
7MBP25VDA120-50 1200 25 1.7 1200 15| 15 38 11.0t0 125 150 | 2 4 8 P630 290
7MBP35VDA120-50 1200 35 1.7 1200 15 | 15 53 11.0to 125 150 | 2 4 8 P630 290
7MBP50VDA120-50 1200 50 1.7 1200 25|15 75 11.0to12.5 150 | 2 4 8 P630 290
7MBP50VDN120-50 1200 50 1.7 1200 25| 15 75 11.0to 125 150 | 2 4 8 P630 290
7MBP75VDA120-50 1200 75 1.7 1200 35|15 113 11.0to12.5 150 | 2 4 8 P630 290
7MBP75VDN120-50 1200 75 1.7 1200 35| 15 113 11.0to12.5 150 | 2 4 8 P630 290
7MBP100VDA120-50 1200 100 1.7 1200 50 | 15 150 11.0to12.5 150 | 2 4 8 P630 290
7MBP100VDN120-50 1200 100 1.7 1200 50 | 15 150 11.0to 125 150 | 2 4 8 P630 290
6MBP100VEA120-50 1200 100 1.7 - - 15 150 11.0to12.5 150 | 2 4 8 P631 940
6MBP150VEA120-50 1200 150 1.7 - - 15 225 11.0to 125 150 | 2 4 8 P631 940
6MBP200VEA120-50 1200 200 1.7 - - 15 300 11.0to12.5 150 | 2 4 8 P631 940
7MBP100VEA120-50 1200 100 1.7 1200 50 | 15 150 11.0to 125 150 | 2 4 8 P631 940
7MBP150VEA120-50 1200 150 1.7 1200 75| 15 225 11.0to12.5 150 | 2 4 8 P631 940
7MBP200VEA120-50 1200 200 1.7 1200 100 | 15 300 11.0t0 125 150 | 2 4 8 P631 940

FEIARNR— T TVDNO < B 1S S,
Note : The products with “VDN” on this page have high heat dissipation characteristics.
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X —

F4 X% 1)— FMIGBT Discrete IGBT

7 /N1 X/Power Devices (IGBT)

Package |Vces |l Trench-FS RB-IGBT
V) (A V Series High-Speed V Series High-Speed W Series
o o o— o o o
30 |FGW30NGOVD
35 FGW35N60HD  |FGW35N60H
FGW35N60HC
40 FGW40N65WD | FGW40N65W
FGW40N65WE
600/ | -, [FGW50N6OVD  |[FGW50NGOHD  |FGW50N6OH FGW50N65WD  |FGW50N65W
650 FGW50N60HC FGW50N65WE
M 60 FGW60N65WD  |FGWGON65W
' FGW60N65WE
75 FGW75N60HD  |FGW75N60H FGW75N65WD  |FGW75N65W
TO-247-P2 FGW75N60HC FGW75N65WE
FGW85N60RB
85
15 FGW15N120VD  |FGW15N120HD |FGW15N120H
o5 |[FGW25N120VD FGW25N120WD | FGW25N120W
1200 FGW25N120WE
20 FGW30N120HD |FGW30N120H
40 |FGWA4ON120VD  [FGW4O0N120HD _|FGWA4ON120H FGW40N120WD |FGW40N120W
FGW40N120WE
WU —XBHREMEEKE Recommended operating frequency
0~ | ~10 | ~20 |~30 | ~40 | ~50 | ~60 |~70 | ~80 | ~90 |~100  |KHz
V/RB
\
High speed V
‘ High speed W

B EKXDREFA Part numbers
FGW35N60HD (example)

B | #iEI-F | Ny S -3 R | ERER R EREE )= A4 F—RaA7
Company | Device code Package type Current Polarity Voltage Senes Diode Type

Fuji IGBT W TO-247 X1 N-ch 600V W High Speed W series CE w/ Bitega

65 650V H High Speed V series ’ (Full rated)

120 1200V V V series D w/ Diode

RB RB-IGBT Blank w/0 Diode

B F{fiEE& Equivalent circuit

(a) &4 4 — KAE (b) #144—K&L (¢) ¥4 X% 1)— k RB-IGBT

with Diode without Diode
a4z aLva aLo#
Collector Collector Collector
=k =k =k
Gate o Gate — Gate
IIyH IIyZ IIvZ
Emitter Emitter Emitter
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INJ —F/v1 X/Power Devices (IGBT) R

B >+« X%7"')— RGBT High Speed W 1) —X 650V,1200V7 5 X
Discrete IGBT High Speed W series 650V,1200V class
WS Features

O rNLFH—b, T4—ILKZX My TIGBT e |GBT in Trench-gate structure and Field-stop technology
®{X VCE(sat). lEX 1 v F> % Loss e Low VCE(sat) and low switching Loss
® = E &G ( ~100kHz) e High switching frequency ( ~100kHz)

IGBT in field-stop technology and trench-gate structure with Ultra fast FWD
650V,1200V%7 7 X 650,1200 volts class

£ =X M ERAER  Maximum Ratings | Ve Eon Eoff Qe Ve Qrr Nyh—3 g8
Device type Vces Ic lcp Pp (Vee=18Y) | (rg=10Q) I Package Net

Te=100"C IGBT Typ. typ. typ. typ. Tc=100° C| typ. mass

Volts Amps. Amps. Watts | Volts mJ mJ nC Volts Amps. |uC Grams

® FGW40N65W 650 40 160 155 1.8 0.29 0.29 180 | - - - TO-247-P2 6.0
® FGW40N65WD 650 40 160 155 1.8 0.29 0.29 180 | 2.5 20 0.26 TO-247-P2 6.0
® FGW40N65WE 650 40 160 155 1.8 0.29 0.29 180 | 2.5 40 0.29 TO-247-P2 6.0
® FGW50N65W 650 50 200 190 1.8 0.42 0.46 215 | - - - TO-247-P2 6.0
® FGW50N65WD 650 50 200 190 1.8 0.42 0.46 215 | 2.5 25 0.32 TO-247-P2 6.0
® FGW50N65WE 650 50 200 190 1.8 0.42 0.46 215 | 2.5 50 0.35 TO-247-P2 6.0
® FGW60N65W 650 60 240 230 1.8 0.6 0.67 250 | - - - TO-247-P2 6.0
® FGW60N65WD 650 60 240 230 1.8 0.6 0.67 250 | 2.5 30 0.3 TO-247-P2 6.0
® FGW60N65WE 650 60 240 230 1.8 0.6 0.67 250 | 2.5 60 0.33 TO-247-P2 6.0
® FGW25N120W 1200 25 100 220 2.0 0.9 1.3 80 | - - - TO-247-P2 6.0
® FGW25N120WD 1200 25 100 220 2.0 0.9 1.3 80 | 2.2 12 0.6 TO-247-P2 6.0
O FGW25N120WE 1200 25 100 220 2.0 0.9 1.3 80 | 2.2 25 0.6 TO-247-P2 6.0
® FGW40N120W 1200 40 160 360 2.0 2.8 1.6 120 | - - - TO-247-P2 6.0
® FGW40N120WD 1200 40 160 360 2.0 2.8 1.6 120 | 2.2 20 0.95 TO-247-P2 6.0
O FGW40N120WE 1200 40 160 360 2.0 2.8 1.6 120 | 2.2 40 0.95 TO-247-P2 6.0

@ : #H&& New Products, O : %A  Under development
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IN — T/ 1 X/Power Devices (IGBT)

B>+ X%71)— MIGBT V/High Speed V1) — X 600V, 1200V¥ 5 X
Discrete IGBT V/High Speed V series 600V, 1200V class

BisRE Features

O rL>FH—F, T4—ILRKRX by TIGBT e |IGBT in Trench-gate structure and Field-stop technology
® 1% VCE(sat), 1/&X 1 v F> % Loss e Low VCE(sat) and low switching Loss

(High Speed V 1) —X) (High Speed V series)
® ST HRAREIAERS] tsc=10ps (V > ) —X) e Short circuit withstand time; tsc=10us (V series)

IGBT in field-stop technology and trench-gate structure with Ultra fast FWD
600V% 7 X 600 volts class

£l v X RATENE  Maximum Ratings | Ve Eon Eofr Qo Ve Qrr Nyh—Y  HE
Device type VcEes Ic Icp Pp (Vee=15V) | (rg=10Q) Package Net
Te=100° C IGBT | Typ. typ. typ. typ. IF typ. mass
Volts Amps. Amps. Watts | Volts mJ mJ nC \olt: Amps. |[uC Grams
FGW30N60VD 600 30 60 230 1.6 1.2 0.7 225 1.5 25 0.7 TO-247-P2 6.0
FGW35N60H 600 35 105 230 1.5 0.9 0.85 210 - - - TO-247-P2 6.0
FGW35N60HD 600 35 105 230 1.5 0.9 0.85 210 2.0 15 0.06 TO-247-P2 6.0
FGW35N60HC 600 85 105 230 1.5 0.95 0.85 210 2.35 35 0.13 TO-247-P2 6.0
FGW50N60H 600 50 150 360 1.5 1.4 1.7 305 - - - TO-247-P2 6.0
FGW50N60HD 600 50 150 360 1.5 1.4 1.7 305 2.0 25 0.08 TO-247-P2 6.0
FGW50N60HC 600 50 150 360 1.5 1.5 1.7 305 2.3 50 0.07 TO-247-P2 6.0
FGW50N60VD 600 50 100 360 1.6 24 1.4 360 1.5 85 0.75 TO-247-P2 6.0
FGW75N60H 600 75 225 500 1.5 3.0 4.2 460 - - 0.12 TO-247-P2 6.0
FGW75N60HD 600 75 225 500 1.5 3.0 42 460 2.0 35 0.13 TO-247-P2 6.0
FGW75N60HC 600 75 225 500 1.5 3.8 4.2 460 2.3 75 0.3 TO-247-P2 6.0

1200V%7 2 X 1200 volts class

Zl 2y I RATELE  Maximum Ratings | Ve = Eofr Qg VE Qrr Nyhr—=3 g
Device type Vces Ic Icp Pp (Vee=15Y) | (rg=10Q) Package Net
Te=100° C IGBT | Typ. typ. typ. typ. I typ. mass
Volts Amps. Amps. Watts | Volts mJ mJ nC Volt: Amps. [uC Grams

FGW15N120H 1200 15 45 155 1.8 0.6 0.8 140 - - - TO-247-P2 6.0
FGW15N120HD 1200 15 45 155 1.8 0.6 0.8 140 2.2 12 0.6 TO-247-P2 6.0
FGW15N120VD 1200 15 30 155 1.85 1.1 0.8 150 1.7 15 0.85 TO-247-P2 6.0
FGW25N120VD 1200 25 50 260 1.85 2.2 14 235 1.7 25 1.2 TO-247-P2 6.0
FGW30N120H 1200 30 90 260 1.8 1.6 15 230 - - - TO-247-P2 6.0
FGW30N120HD 1200 30 90 260 1.8 1.6 1.5 230 2.2 20 0.95 TO-247-P2 6.0
FGW40N120H 1200 40 120 340 1.8 2.8 1.8 300 - - - TO-247-P2 6.0
FGW40N120HD 1200 40 120 340 1.8 2.8 1.8 300 2.2 30 1.35 TO-247-P2 6.0
FGW40N120VD 1200 40 80 340 1.85 4.3 2.2 320 1.7 30 1.45 TO-247-P2 6.0

B>+ X%71)= MRB-IGBT Discrete RB-IGBT
BER Features

OETEROMBIIMICL Y HNEEFNEEZET S IGBT % e Reverse blocking character is realized for 1 chip by Fuji's
1F9 7 TER original technology.
@3LANIALIN=—%(TE2A47) NOEHTENE+ER e High efficiency by applying to T-type 3 level inverter circuit.

BWi5E  Characteristics

£l =K X ERATEHE Maximum Ratings VCE(sat) Eon Eoff Qe tor Nyr—y He
Device type Vces Ic lcp tsc Pp (Vee=15V)| (rg=10Q) Package Net
Tc=100° C IGBT Typ. typ. typ. typ. mass
Volts Amps. Amps. psec. Watts Volts mJ mJ nC n sec Grams
FGW85N60RB 600 85 170 10 600 2.45 4.7 2.4 300 165 TO-247-P2 6.0
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INJ —F/v1 X/Power Devices (IGBT) “

EV, HEV A IGBT € 12—/
B EV, HEVHAIGBT IPMO &
Features of IGBT IPM for Electric Vehicle and Hybrid Electric Vehicle

BisE Features e Including circuit board whitch has IGBT drive
@ N JEK. {REMEEANE and protection fanction
i ot * Optical isolated

{E2AN. IGBTFv T EEE=4—. B% (signal input, IGBT’s temperature monitor,

BHET7S —LHA) alarm output)
- ERRE. BAMRE. HIHNEEETRE - Detection and protection
AT — (short-circuit, over-temperature, under-voltage)

+ Lead Free Package

M 54 Characteristics (T=25°C)
B = Vces Ic(cont) VeE(sat) Ve Ny lr—y BHE
Device type Volts Amps. Typ. Volts Typ. Volts _| Package Net mass Grams
2MBP600UN120V 1200 600 2.00 2.20 P401 680g

B EV, HEVAIGBTE® Y 2 - VOB E
Features of IGBT Module for Electric Vehicle and Hybrid Electric Vehicle

B E Features e 6th Generation “V-series* o ¢ "
eE/HL VI —X" 650V-IGBT 1 G 3 Gof 5 Gof
650V-IGBT e Direct liquid Cooling Fin- 2 © v F veF w ' T‘ED
O EIEKASIT 1 > N—2X base with copper 1. Go—if 13 Go—i 15 Go—if o
o= /N —BEH LU/\EI e High power density and 1w e 12 E 14 E
Ny =3 small package size '
® RoHS s e RoHS compliant
B %% Characteristics Ve (sat: at T=25°C, Chip
bl = Vces Ic(Conty Ic(Peak) VCE(sat) Ve Iy Gr= gHE
Device type Volts Amps. Amps. Typ. Volts Typ. Volts Package Net mass Grams
6MBI600VW-065V 650 300 600 2.00 (Ic=600A) |1.70 (IF=600A) |M652 900g

B EV, HEVAIGBTEY 2 —-)IVOBER
Features of IGBT Module for Electric Vehicle and Hybrid Electric Vehicle

BisE Features e 7th Generation “RC-IGBT* P1 P2 P3

o35 7 f#ft "RCIGBT” 750V-GBT  750V-IGBT el

O EIEKATINI Y+ —5—T x4y b © Directliquid Cooling AL Water jacket :’jj AR ﬁ_} e

0= /N —BEH L U/\E . 828 e High power density ,small and ) Ll Wil u

ISy = light weight package —\.‘fr

® ={S#EM : Tjmax 175°C{RSE @ Highreliability : Timax 175°C guaranteed & -1 'J.mm__i isﬁ:::_j h'i‘-‘

® RoHS X/t ® RoHS compliant ] §T[ = %,

. g N1 N2 N3

B #1%  Characteristics Ve (sat: at T=25°C, Chip

B 2 Vees Ic(cont) Ic(Peak) Vee(sat Ve AR/ BHE

Device type Volts Amps. Amps. Typ. Volts Typ. Volts Package Net mass Grams
© 6MBI800XV-075V-01 |750 720 1600 1.45 (Ic=800A) [1.50 (IF=800A) [M653 5729

O : B%+  Under development
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SiCTF /31 X/SiC Devices

SICF /51 2 @

SiC Devices

SiC 7/\1 13, SHE. KBk, SEKEES L USRI
EXRRTBZBNFEER STVWET, SIC @MU /N7 —
FEEE, KBELEI R CESMRONE - BEBLZERT

BZENTEET,
%y SiC devices have excellent characteristics that realize high
%N blocking voltage, low power dissipation, high-frequency

operation and high-temperature operation.

Power semiconductors that make use of SiC achieve significant

reduction in energy consumption, and can be used to develop

smaller and lighter products.

M SiC-SBDEHIGBTNI 7y FEY2—-WWP =X

IGBT Hybrid Modules with SiC-SBD V series ¢
R Features e High performance chips
e SitEEF v THEH - V series IGBT for low loss operation
CRIBROV 2 =X IGBT - SiC-SBD for low loss operation
- BHRRO SiC-SBD e The same package lineup as the conventional Si-IGBT
Py . s pslo o g s

O EED Si-IGBT TV 2 —IVBIGE/NNy S — T Hifa modules

B6E#H EconoPACK™ 1200V 75 X 6-pack EconoPACK™ 1200 volts class

Solder pins Thermistor 1200V

. oo Ic IGBT Hybrid Modules with SiC-SBD V series
100A | 6MSI100VB-120-50
Dimension [mm]
® 6MSI100VB-120-50 1200 +20 100 520 1.75 100 0.39 0.42 0.05 M633 300

@ : HESE New Products
7E: EconoPACK™ (ZInfineon Technologiestt DEEFFIIZ T ¥,
Note: EConoPACK™ is registered trademarks of Infineon Technologies AG, Germany.
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SiCF/V1 X/SiC Devices

BPIM (32 /N—4E, 7L —F&MAE) EconoPIM™ 600, 1200V 7 5 X

PIM/Built-in converter and brake EconoPIM™ 600, 1200 volts class

Thermistor 600V | 1200V
ot o - Ic IGBT Hybrid Modules with SiC-SBD V series
’;- = % oACF oKF o 35A 7MSR35VB120-50
WY Roy Soq Top B U VoW 50A | 7MSR50VB060-50 7MSR50VB120-50
k, 2 w712 G B W . 75A | TMSR75VB060-50
) 100A | 7TMSR100VB060-50
Dimension [mm]
7 =X A >/ — 2 Inverter [IGBT] 7 L — % B Brake [IGBT+FED]| 3 > /\— Z &8 Converter [Diode] INyr— BB
Device type Vces Ic Pc VCE(sat) Vces Ic VRrM | VRRM lo VEm lEsm Package Net
Cont. Typ. Cont. Cont.  Typ. mass
Volts  Amps. Watts Volts \olts Amps. Volts | Volts ~ Amps. Volts  Amps. Grams
® 7MSR50VB060-50 600 50 215 1.6 600 50 600 800 50 1.3 210 M712 330
® 7MSR75VB060-50 600 75 300 1.6 600 50 600 800 75 1.25 500 M712 330
® 7MSR100VB060-50 600 100 335 1.6 600 50 600 800 100 1.25 700 M712 330
® 7MSR35VB120-50 1200 35 210 1.85 1200 25 1200 | 1600 35 1.35 260 M712 330
® 7MSR50VB120-50 1200 50 280 1.85 1200 35 1200 | 1600 50 1.35 360 M712 330
@ . HESE New Products
7E: EconoPIM™ |4 Infineon Technologiestt D EFE1ZE T T,
Note: EconoPIM™ is registered trademarks of Infineon Technologies AG, Germany.
HM2E#HE 1200, 1700V 75 X Standard 2-pack 1200, 1700 volts class
Ic 1200V 1700V
IGBT Hybrid Modules with SiC-SBD V series
200 | 2MSI200VAB-120-53
o
o
300 | 2MSI300VAH-120C-53
o
o
=7 :}]rnemsmr 300 | 2MSI300VAN-120-53
] 450 | 2MSI450VAN-120-53 2MSI450VAN-170-53
& o 550 2MSI550VAN-170-53
® M254 600 | 2MSI600VAN-120-53
=t 400 2MSI400VE-170E-53
L & | oJ
X/MZW e
. 1200 2MSI1200VAT-170PC
2MSI1200VAT-170EC
o I
& %
X M256
Dimension [mm]
A e Vees Vees e Pc Veesay (VGe=15Y) | XA v F > J & 1 L Switching time Ny—> 88
Device type Cont. Typ. Ic ton toff t Package Net
Typ. Typ. Typ. mass
Volts Volts Amps. Watts | Volts Amps. usec. ysec. ysec. Grams
O 2MSI200VAB-120-53 1200 +20 200 1500 1.75 200 T.B.D T.B.D T.B.D M274 270
® 2MSI300VAH-120C-53 1200 +20 300 1600 1.75 300 0.82 0.84 0.09 M276 370
O 2MSI300VAN-120-53 1200 +20 300 1595 1.75 300 T.B.D T.B.D T.B.D M254 300
O 2MSI450VAN-120-53 1200 20 450 2270 1.75 450 T.B.D T.B.D T.B.D M254 300
O 2MSI600VAN-120-53 1200 +20 600 3750 1.85 600 T.B.D T.B.D T.B.D M254 300
O 2MSI450VAN-170-53 1700 +20 450 2500 2.00 450 T.B.D T.B.D T.B.D M254 300
O 2MSI550VAN-170-53 1700 +20 550 3750 2.15 550 T.B.D T.B.D T.B.D M254 300
® 2MSI400VE-170-53 1700 +20 400 4540 2.00 400 1.05 1.95 0.09 M277 470
O 2MSI1200VAT-170PC 1700 +20 1200 7040 1.80 1200 T.B.D T.B.D T.B.D M256 900
O 2MSI1200VAT-170EC 1700 +20 1200 7040 2.00 1200 | T.B.D T.B.D T.B.D M256 900

@ M

New Products O : F%H  Under development
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/N1 X/SiC Devices

WmSCoaybx—NYT7EL4F—F

W&

Features

OSIEX A v F L UHHM

- BROBRKBE. ¥ X7 LONRERE

® K VF #51%
o IR 4514%

- Tj=175°C{RaL.

o Ziy — Ui

Bl SiC-SBD J—X SiC-SBD Series

BROEEENE. EBKIL. 3L

SiC Schottky-Barrier Diodes (SBD)

e High speed switching

{ 58D

- High-frequency operation,miniaturization,weight saving

e Low-VF
e Low-IR

- Tj=175°C Guaranteed, High-temperature operation,
Low-Loss, High efficiency

e High avalanche capability

SiC-SBD Series TO-220 TO-220F TO-247 T-Pack(s)
iy iy
AR VRrM (V) lo (A)
TN 650 6 v v
Single 8 v/ v/
10 v v v 4
25 v v v 4
1200 18 v/ 4
TFaTI 650 20 v v v v
Dual 50 v/
1200 36 v/
2 2 M ERATERR ERRE BV (Ta=25°C) Ny =
Device type Maximaum rating Thermal rating Characteristics Package
VRRM lo*1 Irsm *2 T; (°C) Vem IrRrRM *3
Volts Amps. Amps. MAX MAX. Volts MAX. pA
FDCP06S65 650 6 34 175 1.8 10 TO-220
FDCP08S65 650 8 40 175 1.8 10 TO-220
FDCP10S65 650 10 50 175 1.8 10 TO-220
FDCP20C65 650 20 50 175 1.8 10 TO-220
FDCP25S65 650 25 100 175 1.6 10 TO-220
FDCA10S65 650 10 50 175 1.8 10 TO-220F
FDCA20C65 650 20 50 175 1.8 10 TO-220F
FDCA25S65 650 25 100 175 1.6 10 TO-220F
FDCA06S65 650 6 34 175 1.8 10 TO-220F
FDCAO08S65 650 8 40 175 1.8 10 TO-220F
FDCY10S65 650 10 50 175 1.8 10 TO-247
FDCY20C65 650 20 50 175 1.8 10 TO-247
FDCY25S65 650 25 100 175 1.6 10 TO-247
FDCY50C65 650 50 100 175 1.6 10 TO-247
FDCC10S65 650 10 50 175 1.8 10 T-Pack(S)
FDCC20C65 650 20 50 175 1.8 10 T-Pack(S)
FDCC25S65 650 25 100 175 1.6 10 T-Pack(S)
FDCA18S120 1200 18 90 175 1.7 10 TO-220F
FDCY18S120 1200 18 90 175 1.7 10 TO-247
FDCY36C120 1200 36 90 175 1.7 10 TO-247

O : [%H  Under development

*1  50Hz Ai# duty=1/2
*2  IEEKE 10ms

*3  VR=VRRM
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SiCF/V1 X/SiC Devices

BEHEASICay bF—NUT74H14F—K Automotive SiC Schottky-Barrier Diodes
SiC-SBD Series TO-220 TO-247 T-Pack(s)

v L w

FEAR VRrM (V) lo (A)
oz 650 10 v/ v/ v/
Single 25 v v v
1200 18 v
FaTI 650 20 v/ v/ v
Dual 50 v/
1200 36 v
Eil) =X VRRM lo IFsm Vg IRRM rating INyIr—3 =2
Device type max. max. Tj and Tsg Package Net
mass
Volts Amps. Amps. \olts mA R Grams
FDCP10S65A 650 10 100 1.8 0.005 -55to +175 TO-220 2.0
FDCY10S65A 650 10 100 1.8 0.005 -55to +175 TO-247 6.4
FDCC10S65A 650 10 100 1.8 0.005 -55to +175 T-Pack(S) 1.6
FDCP20C65A 650 20 *1 100 1.8 0.005 -55 to +175 TO-220 2.0
FDCY20C65A 650 20 *1 100 1.8 0.005 -55 to +175 TO-247 6.4
FDCC20C65A 650 20 *1 100 1.8 0.005 -55to +175 T-pack 1.6
FDCP25S65A 650 25 190 1.7 0.01 -55to +175 TO-220 2.0
FDCY25S65A 650 25 190 17 0.01 -55 to +175 TO-247 6.4
FDCC25S65A 650 25 190 1.7 0.01 -55 to +175 T-pack 1.6
FDCY50C65A 650 50 *1 190 17 0.01 -55 to +175 TO-247 6.4
FDCY18C120A 1200 18 180 1.8 0.01 -55to +175 TO-247 6.4
FDCY36C120A 1200 36 *1 180 1.8 0.01 -55t0 +175 TO-247 6.4

*1:2in 1 package, IF=0.5lo
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# £ M/ Integrated Circuits

EiRHEAIC & [
Integrated Circuits

ELTEROEREFIEAIC I AC/DC. DC/DC ZhZhiZZ
ATy TERATE k2 L ERBEICHICHAIEET T,
SxE, BEREH. B/ A X&EHL. RERIEEEOR
FHUIHIT. IS, BLDREHEBEZICICARL THY. B
BEEO/NEMEDBRIRTEET,

Fuji Electric offers a lineup of AC/DC and DC/DC power
supply control ICs that support a variety of power circuits.
These highly efficient, low-noise products with low standby
power consumption are compatible with environmental
regulations. Furthermore, the many protection functions are
built into the ICs themselves, allowing for smaller power
circuits.

TEIREHIEIA IC D4R Features of Power Supply control ICs
EFHEE S PWMEIEIC Green Mode PWM-ICs

B4R Features

® 500V / 650V T EEHE & AR

O EETIF X1 v F > JRIKEIERK

o ZFEREMEE BEE/ T77>77 b /2 EREBESN)
® ELEEILAEEEIC L B1EEMI /1 X

e Built-in 500/650V withstand voltage start up circuit
e Reduct switching frequency at light load
e Protect functions (Over voltage/Brown out/2 stage Over power)

e Low EMI noise

EIFREIIE BRI IRHIEIC Green Mode Quasi-resonant ICs

BER Features

® 500V fHE 2 &) E & PR

O XIFE LI (BREME / BIREKR)
o ZIB{REMEE (BEEX / BERL L)

eBuilt-in 500V withstand voltage start up circuit
eGreen mode functions (Intermittent Switching/Linerary reduced switching frequency)

eProtect functions (Over voltage/Over load etc.)

FIFEYEHIEIC Power Factor Correction ICs

| PSS Features

O IRLVWEHEH (75W ~ 1kW)

® /1= 0.99 I+

o BIBREMEE FBE>H—T7> 23—/ BEELE)

e\Wide electric power range(From 75W to 1kW)
ePower factor = 0.99
eProtect functions (FB Pin open short/Over voltage etc.)
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£ 1M/ Integrated Circuits ﬂ

= TREEHRIC Current Resonant ICs
| EEES3 Features

[m%l

@7 —ILRTA RAAIZT, 1 T2 /N—2DMEIFERIER N FIRE eRealize 1 convertor circuit structure at world wide input power
o /N1 %4 NERENEFEAEL oBuilt-in High side driver
@ HiR (3 ¢ NBHIE#EEE ePriventing capacitive region operation
® BFE(RFEMLRE eProtect functions

CBER/BEE/ BER /B / T59>T9K) (Over current/Over voltage/Over load/Over heat/Brown out)
o KT Htie (BxEE) eGreen mode function (Intermittent switching)

NAHA4 KN -O—H%4 K FZ4/5C High and Low side driver IC

R M Features

o VSIHEFNESEELME e High negative transient voltage on VS terminal

® 30V £ COLEHEEREE (FA5650/5651) e Wide range supply voltage up to 30V (FA5650/5651)

® 3.3V wmEBANICHIG e 3.3V logic compatible

® EBREBEKTRE & A& e Built-in under voltage lockout

® dVs/dt & 50kV/us N/ 1 XHE e Allowable offset supply voltage transient dVs/dt up to 50kV/us
O SRICE ¢ A TIEIEREE 125ns (Typ) e High speed response: Turn on/off delay time 125ns (Typ)
(FA5650/5651/5751) (FA5650/5651/5751)

BEXDORA Part numbers

FA8BAOON (example)
| 1 A 1 8 1 A 1 o0 | N ]

HEAER BqFIY—X AL RHIEE [ /¥y Hr—Ya-—FK
Company Symbol | Control System Series Generation Number
F

Package code
Fuji A Analog 1 CRMPFC A 1G 2inEH N SOP
6 LLC B 2G Two-digit P DIP

8 PWM C 3G integer

FA5590N (example)

| 2 1 A 1 55 1 99 | N |
HEAR B —X A= Ny r—o3— R
Company Symbol | Control System SEUES Number Package code
F Fuji A Analog 3X AC/DC 2 T DEE N/S SOP
5X AC/DC Two-digit B DIP
7X DC/DC integer
13X AC/DC
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B AC/DC EiE#I{#IA IC AC/DC Power Supply control ICs

o KEFHEHxdIc PWMEIHIC (BHRE—FK) Green mode PWM-ICs (Current mode)

B Ti-TA|ANBE |BERES |ERRE |BEFERE |BENFE BEERE EEIOEE RS X-Cay
Type Name |Duty |Input voltage|Frequency  [Current |Over Over power Over Startup  |Green mode TE R
(%) V) (kHz) sense load protection voltage [circuit function X-Cap
65 100 protection protection discharge
| function
777 JhMEBE WX Within Brown out function
FASAOON v BE)E)R n
Auto-Recovery 2B
FABA40N 12 - 2av v v 2Stage TR
FABAOLN 4 >53 (OPPratio 1:1.4) |5 Linerary frequency
FABA41N [83% v Positi _ Latch 500V reduction v
—_— ositive BAT—T9F alcl ﬁaﬁﬁéﬁﬂ?
FABAZIN Timer-latch |2BB& Intermittent opration
FABA37N 10 - 28V v/ 2Stage
FASA39N (OPP ratio 1:1.8)
7777 hERE FEAIER Without Brown out function
BEER
FAS680N 85 11 - 24V v/ <17+ X |Auto-Recovery
FA5681N ’ _ Negative |5417-5%
v Timer-latch
FA8ABON v BEHE)F
Auto-
FABAG4N v Recovery | 1gap
FABAG61N v a4v—5v5 |1Stage 500V
FASAB5N v/ Timer-latch
FASA70N v BEHE)F
FASA74N v Auto-Recovery =T R
FASBA7IN | v AT SuF Lugjera;[y frequency y
—_— ) reduction
FABAT5N 1 Timer-latch Latch R E (T
- | _Z V=1 El JUREE i i
83% |10 - 24V 74 |BEMER 2Bk Intermittent opration
FABA12N 0 v/ Positive | Ayto-Recovery |2Stage
FASASON @ v BEHE)F
FABAB4N @ v/ Auto-Recovery
FABA81N ® Vs 24T —F9F
FABAB5N @ v Timer-latch |1 prpe 650V
FABA90N ® v EErL 1Stage
FABA94N @ v Auto-Recovery ,
FABA9IN ® v AAT—F9F
FABA95N @ v Timer-latch

@ &S New Product

52



£ 1M/ Integrated Circuits

O EKIFHEHMIC PWM-ICRS] (F75I2T7I b)) Green mode PWM-ICs with Brown Qut function

Brown Out function

|
I

Current senes

BE T FRE

Over power protection

B ERIRE
Frequency (kHz)

BEFRE
Over load protecition

OLP;EERFE
OLP Delay time (ms)

X-Capisl EH4ERE
X-Cap discharge

Q

b
B FABAQON FABAOIN FABA4ON FABA4IN JBRRL FABAZTN FABA37N FABA39N

o KEFHEHMIC PWM-ICRS] (757 REL) Green mode PWM-ICs without Brown Out function

TZL T MERE
Brown Out function

FABAGON

BEHRE
Over power protection
1 |
B
Current senes
L 2 I
WETFRE
Over load
protecition T |
1 I 1
ENEEIREL
Frequelncy (kHz) - - ’
X-CaphEiae
X-Cap discharge &
-l 1 1 1 1

1

1] 3
B e
W

#XProduct type a8 : : : " :
f2E=7650V R FABABON FABA9ON FABAB4N FABA94N FABABIN FABA9IN FABA85N FABA95N

£

o REXHEKXTOv Y Block diagram(Main product)

FASAOON (With-in Brown out) FASAG1N (Without Brown out)

T_b_m L T
=
I

T omax

ocP comp.

out

cs(g

w  [Tmor T e
o o1p Bk
J ole cs oL Tmer
B0 PO ey e [ o Do + P T
— ¢ " et
<

v
oo o
Latch Block vee
LAT Ti

GND
R
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# £ M/ Integrated Circuits

o L APWMEIHIC General PWM-ICs

iy HEARX (T2-7¢ | ANEE |EREE [BEFRE BEERE UVLO E3
Type Control  [Duty Input Current |Over Over Under-voltage [Remarks
Name mode (%) voltage |sense load voltage lockout
protection protection
i i ON/OFF
{E#5HE HHEE EL  Within Green mode function
AP
FA3641P/N Positive |44 ~—5 v F -
] 70 10-28 15 5 2 | Timer-latch
FA3647P/N . -
Negative
FA5604N  |EE 46 BanmkEE RN / 8% FB B/E
T—-FK ZyF 1.8V/1.95V
FA5605N Voltage aEER Latch Frequency reduction start/stop FB
mode 0.3 |FTF% Auto—R:cove 17 5V/9. 7V voltage under light load 1.8V/1.95V
70 Negative Y A garEEERERRG / @ FB BE
1.55V/1.65V
FAS606N Frequency reduction start/stop FB
voltage under light load 1.55V/1.65V
{EAFHE HHEE FENEL  Without Green mode function
FA13842P/N | &= 9%
FA13843P/N|E— K
FA13844P/N |Current 48 10-25 - - 16.5v/9.0v
FA13845P/N |mode 7532
FA5504P/N Positive I7-7>7 Wfs“;_
46 Within error amplifier
FA5510P/N
FA5511P/N BE 70 10 - 28 ?{7—7‘y9‘ _
E_F . Timer-latch 5.y F
FASS14P/N Voltage 6 Latch
mode
FA5515P/N XAF2
Negative
7 aEER
FA5607N 10- 30 featid 17.5V/9.7V

Auto-Recovery

PKG: £T8pin All 8pin
EhEEIEE S EB5EE  Frequency: Adjustable
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£ 1M/ Integrated Circuits

o JLAPWMHIEHICHRS] General PWM-ICs

{EFFEE SHAE

Green mode function

EEE— K
Control mode

Ti—TA4—

Duty

Current Sense

BEFIRE
Over load protecition

BERFTE S v TEIELEER
OLP HICCUP RATE

Product type NS
ERHEE StkaE

Green mode function

BEE— N
Control mode

T1—TA4—
Duty

Current Sense

1
2
1KEBERENERALE
UVLO (ON/OFF)

Other > o
]
BR FA5504P/N FA13843P/N [l FA13844P/N

Product type

}

FA13845P/N

. IN
#OLP @ Over Load Protection s & iR #

oXAKXTJOv YK  Block diagram (Main model)

FA13842P/N FA5604N
e T counter
Tk ’ : | e cs(®) O(igri mp‘) E VCC(6)
?m sov ONIOFF ' j
x [
15 . By [E Tk 342
L& T V_L | 5v eaten Intefnal
= | & ’:\— L | supply
| T i 2 |
{ . i - 10kQ
[O%% FB(2)

ouT(5)

|
| 10pF

;3 5/13.3V

T
Il

Voltage Controlled
Oscillator

T o ;( GND(4)

BV Controlled Blook
J
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o (KIFMEAIIC BLIRFIEIC (BERE—K)

Green mode Quasi-resonant ICs (Current mode)

IC

iy ANEBE |RABEH BEFIRE WEEEH (EEEEE (ERHEE M |UVLO E3
Type Input voltage | Maximum Over Over Startup |Green mode Under-voltage |Remarks
Name V) frequency load voltage circuit function lockout
protection sense (ON/OFF)
FA5570N -
BEER R 4 B BEERE
FA5571N Auto-Recovery Intermittent 77 F .
operation Over voltage protection
P Latch
24~v—7yF |ZCDimF
FA5572N 10-28 120kHz Timer-latch ZCD Pin 18Vv/8V
44 ,E
s Y =7 AR
FA5574N Timer-latch Linerary frequency
AsETTN BEER VCC BT reduction
Auto-Recovery [VCC Pin
FA5640N 500V
14V/8V =/ NE SRR
FA5641N Min. frequency
limitation
FA5642N o —oF TiEksE BENMESR 10v/8V S
CEBE bz |Auto-Recovery B /\EEBHIRR
%o THE 7CD 327 IR EHE Min. frequency
11-26 : o Intermittent limitation
FA5643N Bottom skip ZCD Pin . g -
control by on-off Operation ISIEFS v FEIE
- . Latch stop function
width detection 14V/8V (IS pin)
243X -79F
FAS644N Timer-latch
i = E K ENEM
FA5648N RENER For High SW
Auto-Recovery
frequency

PKG: £T8pin All 8pin
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£ 1M/ Integrated Circuits

o KIFHE SIS BUIHEIRHIEICHRTI Green mode Quasi-resonant ICs

B
Frequency

BamEEE

Green mode function

BEFRE
Over load protecition

{EEERENERILE
UVLO (ON/OFF)

WEEEH
Over voltage
detection

- x g‘é

X,
Z Ot — X

Other
N

N
Product type FA5640N FA5641N FA5648N FA5642N FA5644N FA5570N FA5571N FA5572N FA5573N FA5577N FA5574N

of&F®KX 77Oy X  Block diagram (Main model)

FA5570N FA5640N

Start up VH
managemeny [ 20Dy
Logic
1050V Current

Y |

VH

Valley

D

(14us)
®
15 ©

L Bottom Skip .

control

Startup Startup
management.
11v/9v

mode select
signal

Pulse width
detection

Restart Timer
25us

17@HZ557A/5671

uvLo
aov Offtmer |
T @us) v
8V Reg.
T8/8 T ’_\El
Internal = g —

esistance ratio

}7 supply = Neroma Internal

Disable 84.1964/100% €—VinH Reset
= T
o 8 out
Jow Current

comparator

>

V}%ble
Max. Ton
v 3 (4us)
045V
= qu ;W'FB 0.35V4—VinH
is
Current L Standby
N comparatar j>
=
B ENERD

T oS

[

B 1/4FAS6TDH

Standby
detection

ovp
detection
Soft start | L[ VHRIS at St
(tms) | T| 05V Latch Latch
VoS = | vini —stoasv | | vinH —»| protection i
Overload fous

© -
L GND onb T"‘;z; o S
= e ~ ms
soTgsoTIE L TASOT RIS DY 28/ Tsssov —_— Jrtecton I ‘GND
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® HEYEFIENC  Power factor correction ICs
iy ANEE &KX |ER&EH [UVLO EpfE K YOER (BT [BEERE E3
Type Input voltage | 7171 |Current  |Under-voltage | &l 3& %k bt b e va—Mzi€ |Over Remarks
Name (V) Duty |[sense lockout Frequency Maximum |Zero Current |FB open |voltage
(%) (ON/OFF) frequency |Detection short protection
protection
52 E— K PFC CRMPFC
FA5590N 9.6V/9.0V -
Sl EREREE
FA5591N 13.0V/9.0V Adjustable
INIL Z I E E SRR
FA1A10N 0.6V/8.8V Voltage-Limit by Pulse width
Eip
Fixed
FA1A11IN <1 FZ 12.4Vv/8.8V TEhkaH
. Current
Negative
FA5695N 13.0V/9.0V __|sence v
S L
10-26 | - BB | Adustable XV A RESIEEE SRR
FA5696N 9.6V/9.0V  |Self-oscillation + B4R
Voltage-Limit by Pulse width
. . and Voltage-Limit
FA1AOON 9.6V/8.8V % g
FALAOLN 12.4V/8.8V Fixed
FA5601N 13.0V/9.0V 51 EEREE
Adjustable
] ) =1 y. X B3
FA1A21N 772 17.3v/8.8V ﬁ%ﬁf? I3 2 ARG R fﬁﬁlﬁéx
Positive ' ' EE uxiary Voltage-Limit by Pulse width ver qa
Fi winding — protection
— ixed —
FA1A31No 17.3v/8.8V
Ef#tE— K PFC_CCMPFC
Sl EBEREE EEHIRR
FA5502P/M |10 - 28 16.5V/8.9V Adjustable 150kHz - Voltage-Limit
o4 R abs ~—
FAS612N Negative [9.6v/9.0v  |FHEBEER - _
B Choice B / JXIL Z Mg EE HIRR
FA5613N 13.0V/9.0V 65/60kHzljitter Voltage-Limit by Pulse width
(50-70kHz)

O:Bd%H  Under development
PKG: FA55020) 4 16pin 1th (44 T8pin FA5502 is 16pin, others are 8pin
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® HELXEF|MICERS] Power factor correction ICs

BEE— K
Mode

RABEREIEE
Maximam frequency

AR

%.
Current sense

{EBEREERHLE
UVLO (ON/OFF)

BEERE
Over voltage proteciton

Z DAt
Other

| - 1

|
I ‘

il
Product type

o XFXAK 7Oy X Block diagram (Main model)

FA5591N FA5613N
VCC
ok M — ED_.
o o
VDET ICMP
FB 27vi G“i
covp DOUT CUR. AMP PWM COMP
VCMP > o out
S
D
wB=D
G'\D FB inamic O.V.P.
CS( .nvStaﬁcOV.P. ® GND
Bpmepiae RO vo ocp
1s
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ﬂ £ M/ Integrated Circuits

® EHRHEIRIC Current Resonant ICs

FA5760N 10-24 |12.0v/8.9V 200 B
4 = E
BEER Fixed
FAG6A00N 350 Auto-
Recovery
FABA10N R 350 _
EEE-FK Tz BEAX II—=F9F
EE— o o — ) 500V
Voltage mode Positive  [Self-oscillation 24 <v—7F|Timer-latch
FABA11IN 14 -27 |12.0v/9.0V ) N
Timer-latch SHETDEE
1812 Adjustable
FABA30N @ 350 REER :
Auto-Recovery
FAGA3IN ® -7 F
Timer-latch

@ H&G NewProduct  PKG: £7T16pin  All 16pin

® EHRHIRIC Current Resonant ICs

ganmiFnEaX
Control system under lighit load

TS
Current sense

To Ty NMERE
Brown out function

B FRE
Over load protection

i
Frequency -

1.

I
[EIREL
Frequency FA5760N FAGAOON FAGA1ON FAG6ALIN FAGA30N FAGA31IN

o FXAKX 7Oy VX Block diagram (Main model)
FA5760N FAG6AO00N

Block Diagram
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BT rF-O-Y1 K KZ4/VIC High and Low side driver ICs

FA5650N . SOP-8
— 1830V 30V -1.4A/1.8A ::ngc,,(l),, ﬁx 125ns " I
FA5651N ogic"0" 1. positive SOP-16
going -
FA5751N -0.2A/0.35A 500KHzZ 125ns 8.9V
| High side Logic"1" 2.1V negai’s
624V 24V O 00000 § 9 w0 13y going SOP-8
FA5752N SRS 0gic’U™ 1.5V 1130ns 8.2V
Low side
ILO: -0.56A10.91A

o NAHARN-O—HY4KF FKZ4/NICH%| High and Low side driver IC

N Y AR EE
High side floating supply voltage

NER
Output current (source / sink)

A TR R
Turn-on/off
propagation delay time
ISyr—=3
Package 7 ~—— 7
EiEy 'Ng
Product type FA5650N }‘)ﬁz FA5651N FA5752N
o XFXAKX 7Oy VX Block diagram (Main model) Wi FECE  Pin Layout
FA5651N FA5650N FA5751/52N
FAS650N [T HIN (NC) |ig HIN \%:1 B [] vee VB 8]
Leversily ZJun vB |ig A Y HO 2] Hin HO
19 S {pelay-1.5 ] O VB(8) Bl ino) HO |14 GND Vs |6] Eun Vs 6]
= = —— -de‘w [a] (No) Vs Lo vec |s] [} Lo GND 5]
S B ©HO(7) & wo)
4 ]
Input voltage
detect circuit © VS(G) ’z
HIN(1)© b puse [ &l
genatator O VREG
£
0 VCC(5)
it )
N — lay=3usL{
LIN@) © B oofiming B © LO(4)
; ]
7; ©) GND(3)
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ﬂ £ M/ Integrated Circuits

Il DC/DC ¢

o DC/DCHlf##IIC DC/DC Power Supply control ICs

EiRH#EAIC DC/DC Power Supply control ICs

FA7700V v/ v 1 2.5-18V 50k - 1IMHz 0.88V | -30 — +85C - — |TSSOP-8
%>
FA7701V v 1 2.5-18V 50k - 1IMHz 0.88V -30 — +85C - _/{..E&SOP-B
FA7703V v v v v 2 2.5-28V 50k - IMHz 1.0v -30 — +85C — d ggi(_)lps-le
>
FA7704V v v v 2 2.5-18V 50k - 1IMHz 1.0v -30 — +85C KX - TSSOP-16
Q.3
FA3687V v/ v v/ v 2 2.5-18V | 300k - 1.5MHz 1.0v -40 — +85C — — |TSSOP-16
3
FA7711V v v v/ V4 8 4.5-28V | 200k - 800kHz | Adjustable | -20 ,—0’)85 © = — |TSSOP-24
PN A
v - - z . 20 — + . o -
FA7764AN/P 1 9 - 45V 30k - 400kH 1.0v 20 85C 1.5A @ﬁm SOP-8E
o DC/DCHlf#IC DC/DC Power Supply control ICs
>
,5\
1
HIEEMOSFET
MOSFET
i — | I
K 1
Out put channel I- - F F
—
s 28ien sl asdw astedey Cowdy
—— A —— | |
el . . . . .
Control mode
J | . | | |
e RKFXHKXTOv VX Block diagram (Main model)
FA7711V FA7764AN/P
@vee @ VREF @® cs3 @ cs2 @ cst AT
[Reference] v Clock ! ; - Themal or vee
ssg:‘ Shock || compensaten osc | wLo ||0N/OFF| sn:;“ﬂ:" H\fof:;:e
@A i CREG

®IN+
@DINt-

@FB1

@IN2+
@IN2-

®FB2

@IN3+
@INg-

@FB3
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E Er.Amp2
E Er.AMp3

Timer Latch

T

IN

!

Short Gircuit Protection|

Lo Voltage
Regulator

gm

G

for

<3

Over

UL
PWM_COMP 5
>
o>
INS

S

Current
R Detection

Driver

Diode open
detect

VBIAS




/37 —MOSFET/Power MOSFETs [

/X7 —MOSFET © m =
Power MOSFETs ‘

ETEED/INT — MOSFET I3, &Ik, K/ 1 X, KA Vi
HEEDiEEEE L. FREP SEMERETII T v T LT
WET,

Z—IN—J w7 3 L Hii & @A L7 [Super J MOS®) &) —X
T3 600V EZ EFDICERLTUVET,

Fuji Electric has a lineup of power MOSFETSs ranging from
medium to high-voltage types with features such as low power
loss, low noise, and low on-resistance.

The “Super J-MOS®” Series uses superjunction technology, and
was developed primarily for models with a withstand voltage of
600 V.

B EMHRX—/X\— v 23 MOSFET Super J MOS®S23 1) — X

W3 +7hk Concept

A== 47 q VIBEDTHMLE T O IDOHEICLY). it
8 (Super J MOSPS1 1) — X) ICHA RFTHE & # > 4 (Ron-
AYDRL—FRATERIBICHEL, 2—>F 7i8%kE2—-2FTdV/
dtED ML — FATHEMERRRRERFLANIVICT ZET, EIEX
R/ A4 X EEL LBROSRI=RIE, NEYEEYR—FLET,

—
|
L
%)
o
=

Superjunction technology has much improved trade-off charactarisity
between On-resistance and Breakdown voltage. Super J MOS has the
same turn-off loss and turn-off dv/dt capabilities at conventional MOS-
FET. As a result, It contributs to high efficiency and miniaturization of
power supply.

M Super J MOS®S2 2 U — X D4EE 12
Features of the Super J MOS® S2series 10

o fEF L RonA % sk EE (ff Super J MOS®S1) %) 25% 1k s ‘
OEFMERR  Eoss ZRERILGE Super J MOSS1)#1 30% 1Kk
®fEs— hFr— Qe ZHERLE (I Super J MOS"S1)#) 30% fEis -
0.4
07T Y T RRIE 02
@/ — b L ZVWESEE typ.£0.5V {RiE

Normalized RonA

OEx—>F 7Bk ER /4 X &ML

O SARHALIC & 1) 1%y 4 — SN A BT 00— am— e
ex) 600Vv/0.07Q/TO-3P — 600V/0.07Q/TO-220F RonA characteristic

e Low RonA  25% lower than our conventional MOSFET

e Low Eoss 30% lower than our conventional MOSFET

e Low QG 30% lower than our conventional MOSFET ZZ 4 surmwarneos:

Coping with both low turn-off loss and low noise
e Guaranteed avalanche robustness _
e Narrow band of the gate threshold voltage (typ.+0.5V) %
e Due to low Ros (on), Selectable smaller package &
ex) 600V/0.07Q/TO-3P — 600V/0.07Q/TO-220F

S2:FMW60N070S2

BMAE  Applications 0 200 400 600
. , N e — s vds [V]
H#—/N, PC. X7—2a> 71 a3F+—. UPS, K@7TLE. BBEA, & Eoss characteristic

A£ER. EMWFBERL EOPFC HEE - PWM 32 /N—%

PFC or PWM converter for Server, PC, PCS, UPS, LCD-TV, Lighting
and Standard power supply
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_m /%77 —MOSEET/Power MOSFETs

B Super J MOS"S2FD ¥ U — X (Built-in FRED type) ®
&
Features of the Super J MOS® S2FD series (Built-in
FRED type)

@ NEL S 1+ — KO Trr % Super J MOS®S2 tt. #1 50% 1&g

o= AN —HE (5 -di/dt THE)

®7NT Y T THEREL

e Fast-recovery body diode 50% lower than Super J MOS®s2

e High diode recovery ruggedness (High -di/dt ruggedness)

e Guaranteed avalanche robustness

BMA%  Applications
UPS. #—/N—  @IEEIR. LED BBEB. PCS &M LLC, 7 = —
X7 h7IT Yy JEBEEORIREEEES, 1 /N — 2@
o
for resonant switching topologies in applications like UPS,
Server,Telecom, LED lighting, Power conditioner system and
Power supply.

Super J MOS® I3, E+EHROBRHETT,
Super J MOS® is registered trademarks of Fuji Electric.
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100

-40

-60

FMW60N07552FD
(Built-in FRED type)

t : 500ns/div.
Conditions : Voo=400V, 1s<=39.4A, -di/dt=100A/us, Ten=25C

Built-in diode recovery wave form
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B SuperFAP-E3, E3S2 1) — X M4 E  Features of the SuperFAP-E3, E3S series

WMo t7Fk Concept
BE_MHABTEEARMICLY . REBL K/ 1 XEH & “FuFE”
MM L. EBREtyY FOETD SBIRE TH b—ZIVMEEER L% R — K~
LEJ,

The second generation Quasi-Planer Junction technology copes with both
low loss/noise and usability.

And this technology lets us achive high performance for power supply's
circuit desine.

WK Features BT T MESE

o (K iR 4

® XA vy F U dv/dt DT — MERFIEENS BV
O yFLITBENDVGS DY X FH/NEN
e — hLZWEEENE £0.5V
OSTNSLYIHE

] . fELPgE
EEEXE/AZ Easy to Design
Lower Emission Easy to use
ower loss, EMI ngise

Ecology
Ioav—

e Coping with both low loss and low noise ....f.-_: PR g OPOE L. . _
1| seRmgIcHLT | L {0
e Low RDS(on) 1634 E(CA VKIS ______E.__‘_/. L(/I3
e High controlability of gate recistance during switching “_l B 7%I(EE LR g
e Low VGS ringing waveform during switching L i e
e Narrow band of the gate threshold voltage(3.0+0.5V) g 0 — — 1
e High avalanche durability B i ; 5
5 Eg’ 2
= I
o i T

B SuperFAP-G 1) =X D% K Features of the SuperFAP-G series
BTEEEARMICEY . EQgdicE B XMy Fo Flk L EA RIS AER L L7,

The Quasi-Planer Junction technology achieve low RDS(on) and low witching loss(low Qgd).

| PSS Features

® 2 — > TIBKRDIEE TERLETH 75% 1Kk e Low turn off loss  75% lower than our conventional type
oS — hFrv— TER I THI 60% 1Kk e Low Gate charge 60% lower than our conventional type
e= T NT I IME e High avalanche durability
O KA EHAEIC & VI y Hr— /R EHE]BE e Due to low RDS(on), Selectable smaller package

ex) 500V/0.4Q/T0O-3P — 500V/0.38Q/T0-220 ex) 500V/0.4Q/TO-3P — 500V/0.38Q/TO-220
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BX%%|~v 7  Series map

10-0 I I |
| | | )
S 5 5]
@ SuperFAP-G 1)—X 5
A SuperFAP-E® 21)—X °
| @ Super J MOS® VULV ) ® A N ) :7
o A . A A A
@ 2 A
10 51 —* A
g O = ‘3 A A
remt R B —
3 S A
S ) ) : o A H
= *) o QO A A 7=
S A a <
2 o 5 N o =
o J [ ]
0.1 o 9 o o
) =
) (*) . = X
(*) a
*)
[
("
0.0
100V 200V 300V 400V 500V 600V 700V 800V 900V
Vbss)
BEKXNDREF  Part numbers
FMV20N60S1 (example)
| F | 0w | v T 2 | N | e | = s1 |
a4 HiED— K Ny r—2a—F EAEE R ik EIEEE fWEI)—X
Company Symbol Device code Package code Current Polarity Voltage SEES
Fuiji M MOSFET A TO-220F N N-ch xX1/10 S1 Super J MOS®
Cc T-pack (S) S1FD  Super J MOS® (FRED)
H TO-3P S1A  Super J MOS® for Automotive
| T-pack (L) S1FDA  Super J MOS® (FRED) for Automotive
P T0-220 E SuperFAP-E®
R TO-3PF ES SuperFAP-ESS
V  TO-220F (SLS) G SuperFAP-G
W TO-247 GF SuperFAP-G (FRED)
T2 Trench
R 3G-Trench
FMV60N190S2 (example)
¢ | 2w [ v T e [ ~ T 190 [ sz
a4 HWiEJ—F Ny r—2a— R EAEE i 7+ i #qyHEIY-—X
Company Symbol Device code Package code Voltage Polarity Ron(mQ) SIS
Fuiji M MOSFET D TO-252 xX1/10 N N-ch X1 S2 Super J MOS®
H TO-3P S2FD  Super J MOS® (FRED)
P T0-220 S2A  Super J MOS® for Automotive
V  TO-220F (SLS) S2FDA  Super J MOS® (FRED) for Automotive
W TO-247

Super J MOS® I3, B+EHROBHRHETT,
Super J MOS® is registered trademarks of Fuji Electric.
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/N7 —MOSFET/Power MOSFETSs

B Super J MOS® S22y — X Super J MOS® S2 series

B’A > EH. B/ 14X, X1 vF>J1E% Low-on resistance, low switching noise and low switching loss

Super J MOS® S2 series TO-220 TO-220F (SLS) TO-3P(Q) TO-247-P2 TO-252
« 8 0§ e
Vds (V) Ron (Q) Id (A) |
600 0.3800 8.1 v v/ v
0.2800 104 v/ v/ v v/
0.1900 15.5 v/ v/ v v/
0.1600 17.9 v/ v/ v/
0.1250 22.7 v/ v/ v/
0.0990 29.2 v/ v/ v
0.0880 32.8 v v/ v/
0.0790 37.1 v v/ v/
0.0700 39.4 v v/
0.0550 49.9 v/
0.0400 66.2 v/
0.0254 95.5 v/
650V (0.1010) (30.6) v/ v/ v/
(0.0790) (37.1) v/ v/
(0.0450) (62.4) v
(0.0287) (89.8) v/
m
W 600V~ < X 600V class i
B 0RK Vbss Ip Ip (pulse)  Rps (on) Pp Ves Ves (th) Qg Ny r—3 " = g
Device type Max. typ. Package Net mass
Volts Amps.  Amps. Ohms (Q) Watts Volts \olts nC Grams
FMP60N380S2 600 8.1 24.3 0.3800 62 30 3.0+0.5 275 TO-220 2.0
FMV60N380S2 600 8.1 24.3 0.3800 20 30 3.0+£0.5 27.5 TO-220F(SLS) 2.0
FMD60N380S2 600 8.1 24.3 0.3800 58 30 3.0+0.5 27.5 TO-252 (0.3
FMP60N280S2 600 10.4 31.2 0.2800 75 30 3.0+0.5 33 TO-220 2.0
FMV60N280S2 600 10.4 31.2 0.2800 26 30 3.0+0.5 33 TO-220F(SLS) 2.0
FMH60N280S2 600 10.4 31.2 0.2800 65 30 3.0+0.5 33 TO-3P(Q) 5.0
FMD60N280S2 600 10.4 31.2 0.2800 75 30 3.0+0.5 33 TO-252 (0.3)
FMP60N190S2 600 15.5 46.5 0.1900 113 30 3.0£0.5 46 TO-220 2.0
FMV60N190S2 600 15.5 46.5 0.1900 38 30 3.0+0.5 46 TO-220F(SLS) 2.0
FMWG60N190S2 600 158 46.5 0.1900 94 30 3.0£0.5 46 TO-247-P2 6.0
FMP60N160S2 600 17.9 53.7 0.1600 127 30 4.0+0.5 43 TO-220 2.0
FMV60N160S2 600 17.9 53.7 0.1600 45 30 4.0£0.5 43 TO-220F(SLS) 2.0
FMW60N160S2 600 17.9 53.7 0.1600 110 30 4.0+0.5 43 TO-247-P2 6.0
FMP60N125S2 600 22.7 68.1 0.1250 160 30 4.0+0.5 53 TO-220 2.0
FMV60N125S2 600 22.7 68.1 0.1250 57 30 4.0+0.5 53 TO-220F(SLS) 2.0
FMWG60N125S2 600 22.7 68.1 0.1250 140 30 4.0£0.5 58 TO-247-P2 6.0
FMP60N099S2 600 29.2 87.6 0.0990 210 30 4.0+0.5 65 TO-220 2.0
FMV60N099S2 600 29.2 87.6 0.0990 75 30 4.0£0.5 65 TO-220F(SLS) 2.0
FMWG60N099S2 600 29.2 87.6 0.0990 185 30 4.0+0.5 65 TO-247-P2 6.0

@ : #H&Mm New Products O : FAFEH  Under development

Super J MOS® Y1) — X, —MREABAVORERINGTH T, HHA. EEESBLESELERNEZERINIBBNERASI 3B, BHICHHL
EhELEEW, Fo, MEFHAL ESELEBEMEEZERSNIBBEADBERIITHENTZE W,

The Super J MOS® series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuiji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET
o O

/N7 —MOSFET/Power MOSFETs

W 600V7 2 X 600V class(continued)

# =X Vpss Ip Ip (pulse) Rps (on) Pp Ves Vas (th) Qs Ny or=3 g =
Device type Max. typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams
FMP60N088S2 600 32.8 98.4 0.0880 235 30 4.0£0.5 72 TO-220 2.0
FMV60N088S2 600 32.8 98.4 0.0880 85 30 4.0£0.5 72 TO-220F(SLS) 2.0
FMWG60N088S2 600 32.8 98.4 0.0880 205 30 4.0+£0.5 72 TO-247-P2 6.0
FMP60N079S2 600 37.1 111.3 0.0790 270 30 4.0+£0.5 80 TO-220 2.0
FMV60N079S2 600 37.1 111.3 0.0790 95 30 4.0+0.5 80 TO-220F(SLS) 2.0
FMW60N079S2 600 37.1 111.3 0.0790 235 30 4.0+0.5 80 TO-247-P2 6.0
FMV60N070S2 600 39.4 118.2 0.0700 110 30 4.0+£0.5 90 TO-220F(SLS) 2.0
FMWG60N070S2 600 39.4 118.2 0.0700 270 30 4.0+0.5 90 TO-247-P2 6.0
FMW60N055S2 600 49.9 149.7 0.0550 340 30 4.0+0.5 110 TO-247-P2 6.0
FMW60N040S2 600 66.2 198.6 0.0400 435 30 4.0+0.5 147 TO-247-P2 6.0
FMWG60N025S2 600 95.5 286.5 0.0254 575 30 4.0+0.5 222 TO-247-P2 6.0

@ %%  New Product

Bl 650V 5 X 650V class

O O O

O O

#l B Vpss Ip Ip (pulse) Rbs (on) Po Ves Vas (th) Qg Ny r—32 g 8
Device type Max. typ. Package Net mass
Volts Amps.  Amps. Ohms (Q) Watts Volts \olts nC Grams
(FMP65N101S2) 650 (30.6) (91.8) (0.1010) TBD (30) TBD TBD | TO-220 2.0
(FMV65N101S2) 650 (30.6) (91.8) (0.1010) TBD (30) TBD TBD TO-220F(SLS) 2.0
(FMW65N101S2) 650 (30.6) (91.8) (0.1010) TBD (30) TBD TBD TO-247-P2 6.0
(FMV65N079S2) 650 (37.1) (111.3) (0.079) TBD (30) TBD TBD TO-220F(SLS) 2.0
(FMW65N07952) 650 (37.1)  (111.3)  (0.079) TBD (30) TBD TBD | TO-247-P2 6.0
(FMW65N045S2) 650 (62.4) (187.2) (0.0450) TBD (30) TBD TBD TO-247-P2 6.0
(FMW65N029S2) 650 (89.8)  (269.4)  (0.0287) TBD (30) TBD TBD | TO-247-P2 6.0
O:BA%¢$  Under development Super J MOS® I3 . EXEROEHEIZT T,

Super J MOS® is registered trademarks of Fuji Electric.
Super J MOS” ¥ 1) —Xlf. —MREABUORERINZTHY 7, ESHA. EEESEL CSELEEMEERSNARENERASNZHEICE. BHICHML
EhELLEE N, T MEFHEALEBELEEEEZERINAIBBIANOERRIITHENT TV,
The Super J MOS® series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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/N7 —MOSFET/Power MOSFETSs

M Super J MOS®” S2FDY ) —X BEERS 14— FAES U -X
Super J MOS® S2FD Series (Built-in FRED type)

B’ABH. B/ 14X, BX1vF>JE% Low-on resistance, low switching noise and low switching loss

Super J MOS® S2FD Series TO-220 TO-220F (SLS) TO-247-P2
(Built-in FRED type) i .
Vds (V) [ Ron (Q) Id (A) ” Al
600 0.1700 17.9 v v v
0.1330 22.7 v v v
0.1050 29.2 v/ v/ v
0.0940 32.8 v/ v/ v
0.0840 37.1 v/ v v
0.0750 39.4 v v
0.0590 49.9 v
0.0430 66.2 v
0.0270 95.5 v
B 600V7 5 X 600V class
il Y Vbss Ip Ip(puise)y  RDs (on) Po Ves  Ves) Qg Trr Ny ir—2o "7 B
Device type Max. typ. typ. Package Net mass
Volts Amps.  Amps. Ohms (Q) Watts  Volts _ Volts nC ns Grams
FMP60N170S2FD 600 17.9 53.7 0.170 127 30 4.0£1.0 (47) 150 TO-220 2.0
FMV60N170S2FD 600 17.9 53.7 0.170 45 30 4.0£1.0 (47) 150 TO-220F(SLS) 2.0
FMWG60N170S2FD 600 17.9 53.7 0.170 110 30 4.0£1.0 (47 150 TO-247-P2 6.0
FMP60N133S2FD 600 22.7 68.1 0.133 160 30 4.0£1.0 (59) 160 TO-220 2.0
FMV60N133S2FD 600 22.7 68.1 0.133 57 30 4.0+1.0 (59) 160 TO-220F(SLS) 2.0
FMWG60N133S2FD 600 22.7 68.1 0.133 140 30 4.0£1.0 (59) 160 TO-247-P2 6.0
FMP60N105S2FD 600 29.2 87.6 0.105 210 30 4.0£1.0 75 174 TO-220 2.0
FMV60N105S2FD 600 29.2 87.6 0.105 75 30 4.0£1.0 75 174 TO-220F(SLS) 2.0
FMW60N105S2FD 600 29.2 87.6 0.105 185 30 4.0£1.0 75 174 TO-247-P2 6.0
FMP60N094S2FD 600 32.8 98.4 0.094 235 30 4.0£1.0 83 185 TO-220 2.0
FMV60N094S2FD 600 32.8 98.4 0.094 85 30 4.0+1.0 83 185 TO-220F(SLS) 2.0
FMWG60N094S2FD 600 32.8 98.4 0.094 205 30 4.0£1.0 83 185 TO-247-P2 6.0
FMP60N084S2FD 600 37.1 111.3 0.084 270 30 4.0£1.0 (91) 190 TO-220 2.0
FMV60N084S2FD 600 37.1 111.3 0.084 95 30 4.0£1.0 (91) 190 TO-220F(SLS) 2.0
FMWG60N084S2FD 600 37.1 111.3 0.084 235 30 4.0+1.0 (91) 190 TO-247-P2 6.0
FMV60NO075S2FD 600 39.4 118.2 0.075 110 30 4.0£1.0 97 207 TO-220F(SLS) 2.0
FMW60NO75S2FD 600 39.4 118.2 0.075 270 30 4.0£1.0 97 207 TO-247-P2 6.0
FMWG60N059S2FD 600 49.9 149.7 0.059 340 30 4.0£1.0 (127) 215 TO-247-P2 6.0
FMWG60N043S2FD 600 66.2 198.6 0.043 435 30 4.0+1.0 177 250 TO-247-P2 6.0
FMWG60N027S2FD 600 95.5 286.5 0.027 5115 30 4.0£1.0 (274) 288 TO-247-P2 6.0
@ #HE5 New Product Super J MOS®I3. B+ EHOEHZEHIZTT,

Super J MOS® is registered trademarks of Fuji Electric.

Super J MOS® ¥ U —Xi3, —MEEAMIORBERINITHY T, EHA. EERSBL CSELEEE2ERSNIMENERAS 3540, BB
EhELEE VN, T MEBFHAL EBELEEEEERINAIBBANDERRIITHEVTL TV,
The Super J MOS® series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

B Super J MOS® S1>1) — X Super J MOS® S1 series

B’A B, B/ 14X, BXMLvF > JE% Low-on resistance, low switching noise and low switching loss

Super J MOS® S1 series T0O-220 TO-220F (SLS) TO-3P(Q) TO-247-P2
i ‘| ) <
Vds (V) | Ron (Q) 1d (A)
600 0.580 6.5 v/ v/

0.470 8 v v/

0.380 10 v/ /

0.280 13 v v/ v

0.230 15 v v/ v/ v

0.190 20 v v/ v/ v

0.160 22 v/ v/ / v/

0.125 30 v/ / / v

0.099 35 v v/ v

0.088 40 v v v

0.070 47 v v

0.055 57 /

0.040 68 /

Bl 600VY > X 600V class
#l =X Vbss Ip Ip (pulse) Rps (on) Po Ves Ves (th) Qe RNy or=5 5 2
Device type Max. typ Package Net mass
\Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams

FMPO7N60S1 600 6.5 19.5 0.580 60 30 3+0.5 21 TO-220 2.0
FMV0O7N60S1 600 6.5 19.5 0.580 21 30 3+0.5 21 TO-220F(SLS) 2.0
FMP0O8N60S1 600 8 24 0.470 70 30 3+0.5 25 TO-220 2.0
FMV08N60S1 600 8 24 0.470 25 30 3+0.5 25 TO-220F(SLS) 2.0
FMP10N60S1 600 10 30 0.380 90 30 3+0.5 28 TO-220 2.0
FMV10N60S1 600 10 30 0.380 32 30 3+0.5 28 TO-220F(SLS) 2.0
FMP13N60S1 600 13 39 0.280 120 30 3+0.5 35 TO-220 2.0
FMV13N60S1 600 13 39 0.280 43 30 3+0.5 35 TO-220F(SLS) 2.0
FMH13N60S1 600 13 39 0.280 105 30 3+0.5 35 TO-3P(Q) 5.0
FMP15N60S1 600 15 45 0.230 135 30 3+0.5 43 TO-220 2.0
FMV15N60S1 600 15 45 0.230 48 30 3+0.5 43 TO-220F(SLS) 2.0
FMH15N60S1 600 15 45 0.230 115 30 3+0.5 43 TO-3P(Q) 5.0
FMW15N60S1 600 15 45 0.230 115 30 3+0.5 43 TO-247-P2 6.0
FMP20N60S1 600 20 60 0.190 150 30 3+0.5 48 TO-220 2.0
FMV20N60S1 600 20 60 0.190 60 30 3+0.5 48 TO-220F(SLS) 2.0
FMH20N60S1 600 20 60 0.190 130 30 3+0.5 48 TO-3P(Q) 5.0
FMW20N60S1 600 20 60 0.190 130 30 3+0.5 48 TO-247-P2 6.0
FMP22N60S1 600 22 66 0.160 195 30 3+0.5 57 TO-220 2.0
FMV22N60S1 600 22 66 0.160 70 30 3+0.5 57 TO-220F(SLS) 2.0
FMH22N60S1 600 22 66 0.160 170 30 3+0.5 57 TO-3P(Q) 5.0
FMW22N60S1 600 22 66 0.160 170 30 3+0.5 57 TO-247-P2 6.0
FMP30N60S1 600 30 90 0.125 250 30 3+0.5 73 TO-220 2.0
FMV30N60S1 600 30 90 0.125 90 30 3+0.5 73 TO-220F(SLS) 2.0
FMH30N60S1 600 30 90 0.125 220 30 3+0.5 73 TO-3P(Q) 5.0
FMW30N60S1 600 30 90 0.125 220 30 3+0.5 73 TO-247-P2 6.0
FMV35N60S1 600 35 105 0.099 110 30 3+0.5 87 TO-220F(SLS) 2.0
FMH35N60S1 600 35 105 0.099 270 30 3+0.5 87 TO-3P(Q) 5.0
FMW35N60S1 600 85 105 0.099 270 30 3+0.5 87 TO-247-P2 6.0
FMV40N60S1 600 40 120 0.088 130 30 3+0.5 100 TO-220F(SLS) 2.0
FMH40N60S1 600 40 120 0.088 315 30 3+0.5 100 TO-3P(Q) 5.0
FMW40N60S1 600 40 120 0.088 315 30 3+0.5 100 TO-247-P2 6.0
FMH47N60S1 600 47 141 0.070 390 30 3+0.5 125 TO-3P(Q) 5.0
FMW47N60S1 600 47 141 0.070 390 30 3+0.5 125 TO-247-P2 6.0
FMW57N60S1 600 57 171 0.055 445 30 3+0.5 153 TO-247-P2 6.0
FMW79N60S1 600 68 204 0.040 545 30 3+0.5 203 TO-247-P2 6.0

Super J MOS®l$ ETBHROEHMEIET T,
Super J MOS® is registered trademarks of Fuji Electric.

Super J MOS® ¥ U —Xi3, —REAAMIORERINITHY T, EFH. EERSBL CSELEEEZERSNIBENERAS 3580, BB
EhELEEV, T, METFHAL ESELFERMEEZERSNIBBFADERIZTHENTL SV,

The Super J MOS® series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.

Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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/N7 —MOSFET/Power MOSFETSs

M Super J MOS® SIFDY U =X BEES 14— KRB -
Super J MOS® S1FD Series (Built-in FRED type)

B’A IR, K/ 1 X, BXAMvF > TR Low-on resistance, low switching noise and low switching loss

Super J MOS® TO-220 TO-220F (SLS) TO-3P(Q) TO-247-P2
S1FD series

(Built-in FRED type) | {

SRR S 4—_.

Vds (V) Ron (Q) Id (A)
600 0.200 20 v/ v/ v

0.170 22 v v v

0.132 30 v v/ v

0.105 35 v/ 4

0.093 40 v

0.074 47 v

0.058 57 v

0.042 68 v/

B 600V~ Z X 600V class
ol 2 Vbss Io Iopuse)  Rosen)  Po Ves  Ves ) Qs Tr [Ny F=Y g B
Device type Max. typ. typ. Package Net mass
\olts Amps.  Amps. Ohms (Q) Watts Volts Volts nC ns Grams

FMP20N60S1FD 600 20 60 0.200 150 30 4.0£1.0 52 150 | TO-220 2.0
FMV20N60S1FD 600 20 60 0.200 60 30 4.0£1.0 52 150 | TO-220F(SLS) 2.0
FMH20N60S1FD 600 20 60 0.200 130 30 4.0£1.0 52 150 | TO-3P(Q) 5.0
FMW20N60S1FD 600 20 60 0.200 130 30 4.0£1.0 52 150 | TO-247-P2 6.0
FMP22N60S1FD 600 22 66 0.170 195 30 4.0£1.0 58 165 | TO-220 2.0
FMV22N60S1FD 600 22 66 0.170 70 30 4.0£1.0 58 165 | TO-220F(SLS) 2.0
FMH22N60S1FD 600 22 66 0.170 170 30 4.0+1.0 58 165 | TO-3P(Q) 5.0
FMW22N60S1FD 600 22 66 0.170 170 30 4.0£1.0 58 165 | TO-247-P2 6.0
FMP30N60S1FD 600 30 90 0.132 250 30 4.0£1.0 73 180 | TO-220 2.0
FMV30N60S1FD 600 30 90 0.132 90 30 4.0£1.0 73 180 | TO-220F(SLS) 2.0
FMH30N60S1FD 600 30 90 0.132 220 30 4.0£1.0 73 180 | TO-3P(Q) 5.0
FMW30N60S1FD 600 30 90 0.132 220 30 4.0£1.0 78 180 | TO-247-P2 6.0
FMV35N60S1FD 600 35 105 0.105 110 30 4.0+1.0 92 185 | TO-220F(SLS) 2.0
FMH35N60S1FD 600 35 105 0.105 270 30 4.0£1.0 92 185 | TO-3P(Q) 5.0
FMW35N60S1FD 600 35 105 0.105 270 30 4.0+1.0 92 185 | TO-247-P2 6.0
FMH40N60S1FD 600 40 120 0.093 315 30 4.0£1.0 104 200 | TO-3P(Q) 5.0
FMW40N60S1FD 600 40 120 0.093 315 30 4.0+1.0 104 200 | TO-247-P2 6.0
FMH47N60S1FD 600 47 141 0.074 390 30 4.0£1.0 127 210 | TO-3P(Q) 5.0
FMWA47N60S1FD 600 47 141 0.074 390 30 4.0£1.0 127 210 | TO-247-P2 6.0
FMW57N60S1FD 600 68 171 0.058 445 30 4.0£1.0 158 220 | TO-247-P2 6.0
FMW79N60S1FD 600 68 204 0.042 545 30 4.0+1.0 209 230 | TO-247-P2 6.0

Super J MOS" i3 ELBEDBHHETT,
Super J MOS™ is registered trademarks of Fuji Electric.
Super J MOS® U — X, —BEEABVOSLERINZTHY £3, BHA. EEERL CEELEEEEERINIBBAEAINZBAICE. BHICHHL
EhELEZ N, $2 MPFHEALCECSELEBREEZERSINIEBENOBEREIITHEVNT SV,
The Super J MOS® series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

B SuperFAP-E33 ') — X SuperFAP-E? series

B+ . |/ 4 X Low-on resistance and low switching noise

SuperFAP-ES series TO-220 TO-220 (SLS) TO-3P (Q) TO-3PF T-Pack(L) T-Pack(S)
v .
| n '

vds | Ron id '

M (@) (A)

500 | 15 5 / v % v
0.85 6.5 J J v v
0.79 75 v v
0.52 12 J v % v
0.38 16 % % % % v/
0.31 20 % % % / v
0.245 | 23 % v %

0.19 28 v v

600 | 2.3 3 / % v v
1.3 6 / v v v
1.2 6 v v
0.79 10 / % % v/
0.75 11 % % % v
0.58 13 % v % v
0.47 16 / % % v
0.365 | 19 v v v
0.28 23 v v

650 | 1.47 7 v
0.97 9 /

700 | 1.5 7 % v
1.2 9 v v
0.85 11 / v
0.59 15 v

800 2 6 % % v v
1.6 8 v % v v
1.1 10 v v/

0.78 13 v v/

900 | 2.5 6 & % % v
2 7 % % % v
1.4 9 % v %

1 11 v v v
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/N7 —MOSFET/Power MOSFETSs

B SuperFAP-E3 1) — X SuperFAP-E? series

B 500V 7> X 500V class

i) = Vpss Ip Ip (puise) Rbs (on) Po *2  Ves Vesit) Qo A g g
Device type Max. ** Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams
FMPO5N50E 500 5 20 1.5 60 30 3+0.5 21 TO-220 2.0
FMVO5N50E 500 5 20 1.5 21 30 3+0.5 21 TO-220F(SLS) 1.7
FMIO5N50E 500 5 20 1.5 60 30 3+0.5 21 T-Pack(L) 1.6
FMCO5N50E 500 5 20 1.5 60 30 310.5 21 T-Pack(S) 1.6
FMPO7N50E 500 6.5 26 0.85 90 30 3+0.5 32 TO-220 2.0
FMVO7N50E 500 6.5 26 0.85 32 30 SRH0.5 32 TO-220F(SLS) 1.7
FMIO7N50E 500 6.5 26 0.85 90 30 3+0.5 32 T-Pack(L) 1.6
FMCO7N50E 500 6.5 26 0.85 90 30 310.5 32 T-Pack(S) 1.6
FMPO8N50E 500 7.5 30 0.79 105 30 3+0.5 35 TO-220 2.0
FMVO8N50E 500 7.5 30 0.79 37 30 31£0.5 35 TO-220F(SLS) 1.7
FMP12N50E 500 12 48 0.52 165 30 3+0.5 60 TO-220 2.0
FMV12N50E 500 12 48 0.52 60 30 31£0.5 60 TO-220F(SLS) 1.7
FMI12N50E 500 12 48 0.52 165 30 3+0.5 60 T-Pack(L) 1.6
FMC12N50E 500 12 48 0.52 165 30 3+0.5 60 T-Pack(S) 1.6
FMP16N50E 500 16 64 0.38 225 30 3+0.5 60 TO-220 2.0
FMV16N50E 500 16 64 0.38 80 30 3+0.5 60 TO-220F(SLS) 1.7
FMI16N50E 500 16 64 0.38 225 30 3+0.5 60 T-Pack(L) 1.6 E
FMC16N50E 500 16 64 0.38 225 30 3+0.5 60 T-Pack(S) 1.6 8
FMH16N50E 500 16 64 0.38 195 30 3+0.5 60 TO-3P(Q) 51 =
FMP20N50E 500 20 80 0.31 270 30 3+0.5 7 TO-220 2.0
FMV20N50E 500 20 80 0.31 95 30 3+0.5 7 TO-220F(SLS) 1.7
FMI20N50E 500 20 80 0.31 270 30 3+0.5 77 T-Pack(L) 1.6
FMC20N50E 500 20 80 0.31 270 30 3+0.5 7 T-Pack(S) 1.6
FMH20N50E 500 20 80 0.31 285 30 3+0.5 77 TO-3P(Q) 5.1
FMV23N50E 500 23 92 0.245 130 30 3+0.5 93 TO-220F(SLS) 1.7
FMH23N50E 500 23 92 0.245 Bill5) 30 3+0.5 93 TO-3P(Q) 5.1
FMR23N50E 500 23 92 0.245 150 30 3+0.5 93 TO-3PF 6.0
FMH28N50E 500 28 112 0.19 400 30 3+0.5 130 TO-3P(Q) 5.1
FMR28N50E 500 28 112 0.19 200 30 3+0.5 130 TO-3PF 6.0

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

8% Letter symbols

Vpss: KLA>-v—XEBE Drain-source voltage Ppo: HFRIBRES Maximum power dissipation
Ip: KL A &R Continuous drain current Ves: 7 — bk V—XEE Gate-source voltage
Ip(pulse); /NILZ KLA & Pulsed drain current Vaes(thy: 77— b LEVWBEEE Gate threshold voltage
Rps(n): KL 1>+ —X  #F > i&$i Drain-source on-state resistance Qo: M=%~ NF+—TE Total gate charge

SuperFAP-ES ¥ ) — X3, —MEEARVORERIURTHY T, EHA. EREESLCSELERLEEERINIBBAERAINZHEICE. BHICHHWE
hE{EEV, T MEFERCESELEREEERS N IBBNOBERIBTHENTL LI,

The SuperFAP-E? series products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.

Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

B SuperFAP-E32 1) — X SuperFAP-E? series

/N7 —MOSFET/Power MOSFETs

Il 600 — 800V 7> X 600 - 800V class

i) =V Vpss Ip ID (pulse) Rbs (on) Po *2  Ves Vest) Qo Ny =3 g5 g
Device type Max. *1 Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams
FMPO3NG60E 600 3 12 2.3 60 30 3+0.5 21.5 TO-220 2.0
FMVO3NG60OE 600 3 12 2.3 21 30 SR{0.5 21.5 TO-220F(SLS) 4
FMIO3N60E 600 3 12 2.3 60 30 3+0.5 21.5 T-Pack(L) 1.6
FMCO3N60E 600 3 12 2.3 60 30 3+0.5 2115 T-Pack(S) 1.6
FMPO5N60E 600 55 22 1.3 90 30 3+0.5 33 TO-220 2.0
FMVO5N60E 600 5.5 22 1.3 32 30 31+0.5 33 TO-220F(SLS) 1.7
FMIO5N60E 600 55 22 1.3 90 30 3+0.5 33 T-Pack(L) 1.6
FMCO5N60E 600 5.5 22 1.3 90 30 31+0.5 33 T-Pack(S) 1.6
FMPO6N60E 600 6 24 1.2 105 30 310.5 35 TO-220 2.0
FMVO6NG60E 600 6 24 1.2 37 30 SRS 85 TO-220F(SLS) 1.7
FMP10N60E 600 10 40 0.79 165 30 3+0.5 47 TO-220 2.0
FMV10N60E 600 10 40 0.79 60 30 31+0.5 47 TO-220F(SLS) 1.7
FMI1ONG6OE 600 10 40 0.79 165 30 3+0.5 47 T-Pack(L) 1.6
FMC10N60E 600 10 40 0.79 165 30 3+0.5 47 T-Pack(S) 1.6
FMP11N60E 600 11 44 0.75 180 30 3+0.5 48.5 TO-220 2.0
FMV11N60E 600 11 44 0.75 65 30 3+0.5 48.5 TO-220F(SLS) 1.7
FMI11ING6OE 600 11 44 0.75 180 30 3+0.5 48.5 T-Pack(L) 1.6
FMC11N60OE 600 11 44 0.75 180 30 3+0.5 48.5 T-Pack(S) 1.6
FMP13N60E 600 13 52 0.58 225 30 3+0.5 60 TO-220 2.0
FMV13N60E 600 13 52 0.58 80 30 3+0.5 60 TO-220F(SLS) 1.7
FMI13N60E 600 13 52 0.58 225 30 3+0.5 60 T-Pack(L) 1.6
FMC13N60E 600 13 52 0.58 225 30 3+0.5 60 T-Pack(S) 1.6
FMP16N60E 600 16 64 0.47 270 30 3+0.5 76 TO-220 2.0
FMV16N60E 600 16 64 0.47 95 30 3+0.5 76 TO-220F(SLS) 1.7
FMI16N60E 600 16 64 0.47 270 30 3+0.5 76 T-Pack(L) 1.6
FMC16N60E 600 16 64 0.47 270 30 31+0.5 76 T-Pack(S) 1.6
FMV19N60E 600 19 76 0.365 130 30 3+0.5 105 TO-220F(SLS) 1.7
FMH19N60E 600 19 76 0.365 s 30 3+0.5 105 TO-3P(Q) 5.1
FMR19N60E 600 19 76 0.365 150 30 3+0.5 105 TO-3PF 6.0
FMH23N60E 600 23 92 0.28 400 30 SEH0L5 130 TO-3P(Q) 5.l
FMR23N60E 600 23 92 0.28 200 30 31+0.5 130 TO-3PF 6.0
FMVO7NG65E 650 % 28 1.47 37 30 SRS 85 TO-220F(SLS) 1.7
FMVO9NGSE 650 9 36 0.97 60 30 3+0.5 47 TO-220F(SLS) 1.7
FMVO7N70E 700 7 28 1.5 48 30 4+0.5 32 TO-220F(SLS) 1.7
FMHO7N70E 700 7 28 1.5 115 30 440.5 32 TO-3P(Q) 5.1
FMVO0O9N70E 700 9 36 1.2 60 30 4+0.5 38 TO-220F(SLS) 1.7
FMHO9N70E 700 9 36 1.2 145 30 4+0.5 38 TO-3P(Q) 5.1
FMV11N70E 700 11 44 0.85 85 30 4+0.5 50 TO-220F(SLS) 1.7
FMH11N70E 700 11 44 0.85 205 30 4+0.5 50 TO-3P(Q) 5.1
FMV15N70E 700 ils 60 0.59 120 30 4+0.5 66 TO-220F(SLS) 1.7
FMVO6N80E 800 6 24 2.0 48 30 4+0.5 32 TO-220F(SLS) 1.7
FMHO6NBOE 800 6 24 2.0 ilils 30 4+0.5 32 TO-3P(Q) 5.1
FMIO6NSOE 800 6 24 2.0 135 30 4+0.5 32 T-Pack(L) 1.6
FMCO6N8OE 800 6 24 2.0 i8S 30 4+0.5 32 T-Pack(S) 1.6
FMVO8NS8OE 800 8 32 1.6 60 30 4+0.5 38 TO-220F(SLS) 1.7
FMHO8NS8OE 800 8 32 1.6 145 30 4+0.5 38 TO-3P(Q) 51
FMIOBN8OE 800 8 32 1.6 165 30 4+0.5 38 T-Pack(L) 1.6
FMCO8NS8OE 800 8 32 1.6 165 30 4+0.5 38 T-Pack(S) 1.6
FMV10NS8OE 800 10 40 1.1 85 30 4+0.5 50 TO-220F(SLS) 1.7
FMH10NS8OE 800 10 40 1.1 205 30 4+0.5 50 TO-3P(Q) 5.l
FMV13N80E 800 13 52 0.78 120 30 4+0.5 66 TO-220F(SLS) 1.7
FMH13N80E 800 13 52 0.78 285 30 4+0.5 66 TO-3P(Q) 5.dl

*1 Rps (on) : Ves=10V, *2? Pp: Tc=25°C
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/N7 —MOSFET/Power MOSFETSs

B SuperFAP-E® &1) — X SuperFAP-E® series

W 900V 7> X 900V class

gt = Vpss Ip ID (pulse) Rbs (on) Po *2  Ves Vesty Qo Ny =3 g g
Device type Max. *1 Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams
FMHO6N90E 900 6 24 2.5 115 30 4+0.5 33 TO-3P(Q) 5.1
FMVO6N90E 900 6 24 2.5 48 30 4+0.5 &3 TO-220F(SLS) 1.7
FMIO6N90E 900 6 24 2.5 135 30 4+0.5 33 T-Pack(L) 1.6
FMCO6N90E 900 6 24 2.5 135 30 4+0.5 33 T-Pack(S) 1.6
FMHO7N9OE 900 7 28 2.0 145 30 405 39 TO-3P(Q) 5.1
FMVO7N9OE 900 7 28 2.0 60 30 4+0.5 39 TO-220F(SLS) 1.7
FMIO7N9OE 900 7 28 2.0 165 30 440.5 39 T-Pack(L) 1.6
FMCO7N90E 900 7 28 2.0 165 30 4+0.5 39 T-Pack(S) 1.6
FMHO9N90OE 900 9 36 1.4 205 30 440.5 50 TO-3P(Q) 51
FMVO9N90E 900 9 36 1.4 85 30 440.5 50 TO-220F(SLS) 1.7
FMRO9N90OE 900 9 36 1.4 100 30 4+0.5 50 TO-3PF 6.0
FMH11N9OE 900 11 44 1.0 285 30 4+0.5 60 TO-3P(Q) 51
FMV11N90OE 900 11 44 1.0 120 30 410.5 60 TO-220F(SLS) 1.7
FMR11N9OE 900 11 44 1.0 135 30 4+0.5 60 TO-3PF 6.0

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

(=
L
UL,
n
(@]
=
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MOSFET

/N7 —MOSFET/Power MOSFETs

B SuperFAP-E3S {§Qg> ') — X SuperFAP-E*S Low Qg series

B ER,. B/ 14X, BXAM v F>J#E% Low-on resistance, low switching noise and low switching loss

SuperFAP-E3S TO-220 TO-220 (SLS) TO-3P (Q) TO-3PF T-Pack(L) T-Pack(S) TFP
Low Qg series
1 ‘]

Vds| Ron | Id N
M Q) | (A
500( 0.5 | 12 v v/ v v v

0.38 | 16 v v v v v v

0.31 | 20 v v v v v v

0.27 | 21 v v v

0.245| 23 v v v

0.19 | 28 v v
600( 1.2 6 v v/ v v

0.75 | 12 v v/ v v v

0.58 | 13 v v v v v

0.47 | 16 v v v v v v

0.4 |17 v v v

0.365| 19 v v v

0.28 | 23 v v
W 500V 75 X 500V class
#l =X Vpss Ip Ib (pulse) Robs (on) Po *2  Vas Vest) Qo ISy r=5 g =
Device type Max. *1 Typ. Package Net mass

Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams

FMP12N50ES 500 12 48 0.5 180 30 3.7£0.5 41 TO-220 2.0
FMV12N50ES 500 12 48 0.5 65 30 3.7+0.5 41 TO-220F(SLS) 1.7
FMI12N50ES 500 12 48 0.5 180 30 3.7£0.5 41 T-Pack(L) 1.6
FMC12N50ES 500 12 48 0.5 180 30 3.7£0.5 41 T-Pack(S) 1.6
FML12N50ES 500 12 48 0.5 180 30 3.7¢0.5 41 TFP 1.6
FMP16N50ES 500 16 64 0.38 225 30 3.7+0.5 52 TO-220 2.0
FMV16N50ES 500 16 64 0.38 80 30 3.7+0.5 52 TO-220F(SLS) 1.7
FMIL6N50ES 500 16 64 0.38 225 30 3.7+0.5 52 T-Pack(L) 1.6
FMC16N50ES 500 16 64 0.38 225 30 3.7+0.5 52 T-Pack(S) 1.6
FMH16N50ES 500 16 64 0.38 195 30 3.7+0.5 52 TO-3P(Q) 5.1
FML16N50ES 500 16 64 0.38 225 30 3.7+0.5 52 TFP 1.6
FMP20N50ES 500 20 80 0.31 270 30 4.2+0.5 57 TO-220 2.0
FMV20N50ES 500 20 80 0.31 95 30 4.2+0.5 57 TO-220F(SLS) 1.7
FMI20N50ES 500 20 80 0.31 270 30 4.2+0.5 57 T-Pack(L) 1.6
FMC20N50ES 500 20 80 0.31 270 30 4.2+0.5 57 T-Pack(S) 1.6
FMH20N50ES 500 20 80 0.31 235 30 4.2+0.5 57 TO-3P(Q) 5.1
FML20N50ES 500 20 80 0.31 270 30 4.2+0.5 57 TFP 1.6
FMV21N50ES 500 21 84 0.27 120 30 4.2+0.5 67 TO-220F(SLS) 1.7
FMR21N50ES 500 21 84 0.27 135 30 4.2+0.5 67 TO-3PF 6.0
FMH21N50ES 500 21 84 0.27 285 30 4.2+0.5 67 TO-3P(Q) 5.1
FMV23N50ES 500 23 92 0.245 130 30 4.2+0.5 74 TO-220F(SLS) 1.7
FMR23N50ES 500 23 92 0.245 150 30 4.2+0.5 74 TO-3PF 6.0
FMH23N50ES 500 23 92 0.245 315 30 4.2+0.5 74 TO-3P(Q) 5.1
FMR28N50ES 500 28 112 0.19 200 30 4.2+0.5 92 TO-3PF 6.0
FMH28N50ES 500 28 112 0.19 400 30 4.2+0.5 92 TO-3P(Q) 5.1

*1 Rps (on) : Ves=10V, *2? Pp: Tc=25°C

SuperFAP-ESS 2 ) — X3, —MREAMGORERINRTHY £3, EHH. EERERLESELEEEEERIN BB NERASILZBEICIE, BHICsBL
EhELEEV, T, METFHAL ESELFERMEEZERSNIBBEADERIBITHENTL SV,

The SuperFAP-E3Sseries products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuiji Electric.

Do not use the products for equipment requiring strict reliability such as aerospace equipment.

76



/N7 —MOSFET/Power MOSFETSs

B SuperFAP-E3S {§Qg< ') — X SuperFAP-E*® Low Qg series

W 600V 7> X 600V class

gt = Vpss Ip ID (pulse) Rbs (on) Po *2  Ves Vesty Qo Ny =3 g g
Device type Max. *1 Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams

FMPO6N60ES 600 6 24 1.2 105 30 3.7+0.5 Sl TO-220 2.0
FMVO6N60ES 600 6 24 1.2 37 30 3.7+0.5 31 TO-220F(SLS) 1.7
FMIO6NG60OES 600 6 24 1.2 105 30 3.7+0.5 31 T-Pack(L) 1.6
FMCO6NG6OES 600 6 24 1.2 105 30 3.7+x0.5 31 T-Pack(S) 1.6
FMP12N60ES 600 12 48 0.75 180 30 4.2+0.5 37 TO-220 2.0
FMV12N60ES 600 12 48 0.75 65 30 4.2+0.5 37 TO-220F(SLS) 1.7
FMI12N60ES 600 12 48 0.75 180 30 4.2+0.5 37 T-Pack(L) 1.6
FMC12N60ES 600 12 48 0.75 180 30 4.2+0.5 37 T-Pack(S) 1.6
FML12N60ES 600 12 48 0.75 180 30 4.2+0.5 37 TFP 1.6
FMP13N60ES 600 13 48 0.58 225 30 4.2+0.5 48 TO-220 2.0
FMV13N60ES 600 13 48 0.58 225 30 4.2+0.5 48 TO-220F(SLS) 1.7
FMI13N60ES 600 13 48 0.58 225 30 4.2+0.5 48 T-Pack(L) 1.6
FMC13N60ES 600 13 48 0.58 225 30 4.2+0.5 48 T-Pack(S) 1.6
FMH13N60ES 600 13 48 0.58 195 30 4.2+0.5 48 TO-3P(Q) 5.1
FML13N60OES 600 13 48 1.58 225 30 4.2+0.5 48 TFP 1.6
FMP16N60ES 600 16 64 0.47 270 30 4.2+0.5 56 TO-220 2.0
FMV16N60ES 600 16 64 0.47 95 30 4.2+0.5 56 TO-220F(SLS) 1.7
FMI1L6N60ES 600 16 64 0.47 270 30 4.2+0.5 56 T-Pack(L) 1.6 E
FMC16N60ES 600 16 64 0.47 270 30 4.2+0.5 56 T-Pack(S) 1.6 Lol")
FMH16N60ES 600 16 64 0.47 235 30 4.2+0.5 56 TO-3P(Q) 5.1 g
FML16N60ES 600 16 64 0.47 270 30 4.2+0.5 56 TFP 1.6
FMV17N60ES 600 17 68 0.4 120 30 4.2+0.5 68 TO-220F(SLS) 1.7
FMR17N60ES 600 17 68 0.4 135 30 4.2+0.5 68 TO-3PF 6.0
FMH17N60OES 600 17 68 0.4 285 30 4.2+0.5 68 TO-3P(Q) 5.1
FMV19N60ES 600 19 76 0.365 130 30 4.2+0.5 74 TO-220F(SLS) 1.7
FMR19N60OES 600 19 76 0.365 150 30 4.2+0.5 74 TO-3PF 6.0
FMH19N60ES 600 19 76 0.365 315 30 4.2+0.5 74 TO-3P(Q) 5.1
FMR23N60ES 600 23 92 0.28 200 30 4.2+0.5 92 TO-3PF 6.0
FMH23N60ES 600 23 92 0.28 400 30 4.2+0.5 92 TO-3P(Q) 5.

*1 Rps on) : Vas=10V, *2 Pp: Tc=25°C

SuperFAP-ESS &) — X3, —MREAMGOSKERINRTHY 3, EHH. EEEFLESELEEEEZERINIBBAERASI LB BEICE, BICsBL
EbhELEEV, T MEFHEG ESELEEEEERS N IBBAOBERETHOENTLL LI,

The SuperFAP-E3Sseries products satisfies the quality assurance level of general consumer use.

If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuiji Electric.

Do not use the products for equipment requiring strict reliability such as aerospace equipment.

7



MOSFET

/N7 —MOSFET/Power MOSFETs

B SuperFAP-G3 ') — X SuperFAP-G series

=]

B+ #EH. K45 — MEE8 Low-on resistance and low gate charge
SuperFAP-G T0-220 TO-220F | TO-220 (SLS) | TO-3PF TO-247 T-Pack(L) | T-Pack(S) TFP
series
1 "1
\ $ P
| | |
Vds| Ron | Id
M| @ | (A
100/0.062] 29 v v v v
120/ 0.03 | 67 v v v v 7
150[0.105] 23 v v v v
01| 23
007 | 33 v / v v v
0.041] 57 v / v v /
0.016] 100 /
200[017 | 18 v / v v v
0.066| 45 v / v v v
250(0.26 | 14 v / / v
013 | 24 v
01 | 37 v / v / / v
0053 59 v /
280[0.061] 56 v /
300028 15 v
013 | 32 v v v v /
450[ 25 3 v v
1.6 4 v v
065 10 v / v v
038 17 v / v v v
500] 2.3 4 v / v /
085 9 v / v v
07 | 1 v / v v
052 | 14 v / v v
046 | 16 v / v v
038 19 v / v v / v
026 25 v /
011 51 /
600| 3.3 3 v / / v
1.2 8 v v / v
1 9 v / v v
075 | 12 v / v v
065| 13 v K v
057 | 16 v / v v v
037 21 / /
700] 06 | 17 /
900 8 | 22 v v
64 | 2.6 v v v v
43 | 37 / v
25 | 6.0 v v
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/N7 —MOSFET/Power MOSFETSs

B SuperFAP-G3 ') — X SuperFAP-G series

W 100 — 250V 7 5 X 100 - 250V class

2 = Vpss Ip Ip (pulse) Rps (on) Po *2  Ves Vest) Qo ISy br=5 g B2
Device type Max. *1 Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams
2SK3598-01 100 29 116 0.062 105 +30 3to5 22 TO-220 2.0
2SK3599-01MR 100 29 116 0.062 &7 +30 3to5 22 TO-220F 1.7
2SK3600-01L, S 100 29 116 0.062 105 +30 3to5 22 T-pack 1.6
2SK3920-01 120 67 268 0.03 270 +30 3to5 52 TO-220 2.0
2SK3886-01MR 120 67 268 0.03 95 +30 3to5 52 TO-220F 1.7
2SK3921-01L, S 120 67 268 0.03 270 +30 3to5 52 T-pack 1.6
2SK3922-01 120 67 268 0.03 270 +30 3to5 52 TFP 0.8
2SK3602-01 150 23 92 0.105 105 +30 3to5 21 TO-220 2.0
2SK3603-01MR 150 23 92 0.105 37 +30 3to5 21 TO-220F 1.7
2SK3604-01L, S 150 23 92 0.105 105 +30 3to5 21 T-pack 1.6
2SK3648-01 150 33 132 0.07 150 +30 3to5 34 TO-220 2.0
2SK3649-01MR 150 38 132 0.07 58 +30 3105 34 TO-220F 1.7
2SK3650-01L, S 150 33 132 0.07 150 +30 3to5 34 T-pack 1.6
2SK3474-01 150 88 132 0.07 150 +30 3to5 34 TFP 0.8
2SK3537-01MR 150 33 132 0.07 53 +20 1to25 46 TO-220F 1.7
2SK3590-01 150 57 228 0.041 270 +30 3to5 52 TO-220 2.0 -
2SK3591-01MR 150 57 228 0.041 95 +30 3to5 52 TO-220F 1.7 E
2SK3592-01L, S 150 57 228 0.041 270 +30 3to5 52 T-pack 1.6 8
2SK3593-01 150 57 228 0.041 270 +30 3to5 52 TFP 0.8 =
2SK3882-01 150 100 400 0.016 600 +30 3to5 140 TO-247 4.9
2SK3606-01 200 18 72 0.17 105 +30 3to5 21 TO-220 2.0
2SK3607-01MR 200 18 72 0.17 37 +30 3to5 21 TO-220F 1.7
2SK3608-01L, S 200 18 72 0.17 105 +30 3to5 21 T-pack 1.6
2SK3609-01 200 18 72 0.17 105 +30 3to5 21 TFP 0.8
2SK3594-01 200 45 180 0.066 270 +30 3to5 51 TO-220 2.0
2SK3595-01MR 200 45 180 0.066 95 +30 3to5 Bl TO-220F 1.7
2SK3596-01L, S 200 45 180 0.066 270 +30 3to5 51 T-pack 1.6
2SK3597-01 200 45 180 0.066 270 +30 3to5 51 TFP 0.8
2SK3610-01 250 14 56 0.26 105 +30 3to5 21 TO-220 2.0
2SK3611-01MR 250 14 56 0.26 37 +30 3to5 21 TO-220F 1.7
2SK3612-01L, S 250 14 56 0.26 105 +30 3to5 21 T-pack 1.6
FMV24N25G 250 24 96 0.13 65 +30 3to5 36 TO-220F(SLS) 1.7
2SK3554-01 250 37 148 0.1 270 +30 3to5 44 TO-220 2.0
2SK3555-01MR 250 S 148 0.1 95 +30 3to5 44 TO-220F 1.7
2SK3556-01L, S 250 37 148 0.1 270 +30 3to5 44 T-pack 1.6
2SK3535-01 250 37 148 0.1 270 +30 3to5 44 TFP 0.8
2SK3651-01R 250 37 148 0.1 115 +30 3to5 44 TO-3PF 6.0
2SK3778-01 250 59 236 0.053 410 +30 3to5 80 TO-247 4.9
2SK3779-01R 250 59 236 0.053 210 +30 3to5 80 TO-3PF 6.0

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C
SuperFAP-G ¥ ) — X3, —EERAEORERAMZTHY 7. EHA. ERERLESELEREZERI N IRENEA I HEICE. BHICHMVE
bE{EEV, T MEFHEACERELERELZERS W ABEADBERIBITHENTL LSV,

The Super FAP-G series products satisfies the quality assurance level of general consumer use.
If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

B SuperFAP-G3 ') — X SuperFAP-G series

Il 300 — 500V 7 2 X 300 - 500V class

2 2o Vbss Io Ip puise)y  Ros (on) Po **  Ves Ves@ Qo Ny r—3o "5 B
Device type Max. *1 Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC Grams

2SK3580-01MR 300 15 60 0.28 48 +30 35t045 23 TO-220F 1.7
2SK3772-01 300 32 128 0.13 270 +30 3to5 44.5 TO-220 2.0
2SK3773-01MR 300 32 128 0.13 95 +30 3to5 44.5 TO-220F 1.7
2SK3774-01L, S 300 32 128 0.13 270 +30 3to5 44.5 T-pack 1.6
2SK3775-01 300 32 128 0.13 270 +30 3to5 44.5 TFP 0.8
2SK3725-01 450 3 12 285 50 +30 3to5 10.5 TO-220 2.0
2SK3726-01MR 450 3 12 2.5 17 +30 3to5 10.5 TO-220F 1.7
25K3916-01 450 4.3 17.2 1.6 21 +30 3to5 13 TO-220 2.0
2SK3917-01MR 450 4.3 17.2 1.6 21 +30 3to5 13 TO-220F 1.7
2SK3514-01 450 10 40 0.65 135 +30 3to5 22 TO-220 2.0
2SK3515-01MR 450 10 40 0.65 48 +30 3to5 22 TO-220F 1.7
2SK3516-01L, S 450 10 40 0.65 135 +30 3to5 22 T-pack 1.6
2SK3692-01 450 17 68 0.38 225 +30 3to5 33 TO-220 2.0
2SK3693-01MR 450 17 68 0.38 80 +30 3to5 E8 TO-220F 1.7
2SK3694-01L, S 450 17 68 0.38 225 +30 3to5 33 T-pack 1.6
2SK4040-01 450 17 68 0.38 225 +30 3to5 33 TFP 0.8
2SK3985-01 500 3.6 14.4 2.3 60 +30 3to5 13 TO-220 2.0
2SK3986-01MR 500 3.6 14.4 2.3 21 +30 3to5 13 TO-220F 1.7
2SK3987-01L, S 500 3.6 14.4 2.3 60 +30 3to5 13 T-pack 1.6
2SK3519-01 500 9 36 0.85 135 +30 3to5 20 TO-220 2.0
2SK3520-01MR 500 9 36 0.85 48 +30 3to5 20 TO-220F 1.7
2SK4004-01MR 500 9 36 0.85 48 +30 25t035 24 TO-220F 1.7
2SK3521-01L, S 500 9 36 0.85 135 +30 3to5 20 T-pack 1.6
2SK3931-01 500 11 44 0.70 165 +30 3to5 25 TO-220 2.0
2SK3932-01MR 500 11 44 0.70 60 +30 3to5 25 TO-220F 1.7
2SK3933-01L, S 500 11 44 0.70 165 +30 3to5 25 T-pack 1.6
2SK3468-01 500 14 56 0.52 195 +30 3to5 30 TO-220 2.0
2SK3469-01MR 500 14 56 0.52 70 +30 3to5 30 TO-220F 1.7
2SK3512-01L, S 500 14 56 0.52 195 +30 3to5 30 T-pack 1.6
2SK3504-01 500 16 64 0.46 225 +30 3to5 33 TO-220 2.0
2SK3505-01MR 500 16 64 0.46 80 +30 3to5 33 TO-220F 1.7
2SK3581-01L, S 500 16 64 0.46 225 +30 3to5 33 T-pack 1.6
2SK3682-01 500 19 76 0.38 270 +30 3to5 32 TO-220 2.0
2SK3683-01MR 500 19 76 0.38 95 +30 3to5 32 TO-220F 1.7
2SK3684-01L, S 500 19 76 0.38 270 +30 3to5 32 T-pack 1.6
2SK3685-01 500 19 76 0.38 285 +30 3to5 32 TO-247 4.9
FML19N50G 500 19 76 0.38 270 +30 3to5 32 TFP 0.8
2SK3522-01 500 25 100 0.26 885 +30 3to5 54 TO-247 4.9
2SK3523-01R 500 25 100 0.26 160 +30 3to5 54 TO-3PF 6.0
2SK3680-01 500 5l 208 0.11 600 +30 3to 5 118 TO-247 4.9

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C
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/N7 —MOSFET/Power MOSFETSs

B SuperFAP-G3 ') — X SuperFAP-G series

Il 600 — 900V 7 Z X 600 - 900V class

2 = Vbss Ip Ip (pulse) Rps (on) Pp *2 Ves Vas (th) Qg INy T —3 7 2
Device type Max. ** Typ. Package Net mass

Volts Amps. Amps. Ohms (Q) Watts \olts \Volts nC Grams
2SK3988-01 600 3 12 3.3 60 +30 3t05 13 TO-220 2.0
2SK3989-01MR 600 3 12 3.3 21 +30 3to5 13 TO-220F 17
2SK3990-01L, S 600 3 12 3.3 60 +30 3to5 13 T-pack 1.6
2SK3524-01 600 8 32 1.2 135 +30 3to5 20 TO-220 2.0
2SK3525-01MR 600 8 32 1.2 48 +30 3to5 20 TO-220F 1.7
2SK3526-01L, S 600 8 32 1.2 135 +30 3to5 20 T-pack 1.6
25K3887-01 600 9 36 1.0 165 +30 3to5 25 TO-220 2.0
2SK3888-01MR 600 9 36 1.0 60 +30 3to5 25 TO-220F 17
2SK3889-01L, S 600 9 36 1.0 165 +30 3to5 25 T-pack 1.6
2SK3501-01 600 12 48 0.75 195 +30 3to5 30 TO-220 2.0
2SK3502-01MR 600 12 48 0.75 70 +30 3to5 30 TO-220F 1.7
2SK3513-01L, S 600 12 48 0.75 195 +30 3to5 30 T-pack 1.6
2SK3450-01 600 13 52 0.65 225 +30 3to5 34 TO-220 2.0
2SK3451-01MR 600 13 52 0.65 80 +30 3to5 34 TO-220F 1.7
2SK3753-01R 600 13 52 0.65 95 +30 3to5 34 TO-3PF 6.0
2SK3686-01 600 16 64 0.57 270 +30 3to5 33 TO-220 2.0 —
2SK3687-01MR 600 16 64 0.57 97 +30 3to5 33 TO-220F 1.7 e
2SK3688-01L, S 600 16 64 0.57 270 +30 3to5 33 T-pack 1.6 8
2SK3689-01 600 16 64 0.57 235 +30 3to5 33 TO-247 4.9 =
2SK3527-01 600 21 84 0.37 335 +30 3to5 54 TO-247 4.9
2SK3528-01R 600 21 84 0.37 160 +30 3to5 54 TO-3PF 6.0
2SK3681-01 600 43 172 0.16 600 +30 3to5 118 TO-247 4.9
2SK3891-01R 700 17 68 0.6 170 +30 3to5 46 TO-3PF 6.0
2SK3727-01 900 2.2 8.8 8.0 75 +30 3.5t045 8.3 TO-220 2.0
2SK3728-01MR 900 2.2 8.8 8.0 26 +30 3.5t04.5 8 TO-220F 17
2SK3981-01 900 2.6 10.4 6.4 90 +30 3t05 13 TO-220 2.0
2SK3982-01MR 900 2.6 104 6.4 32 +30 3to5 13 TO-220F 1.7
2SK3983-01L, S 900 2.6 10.4 6.4 90 +30 3to5 13 T-pack 1.6
2SK3698-01 900 3.7 14.8 4.3 120 +30 35t045 13 TO-220 2.0
2SK3699-01MR 900 3.7 14.8 4.3 43 +30 35t045 13 TO-220F 1.7
2SK3676-01L, S 900 6 24 2.5 195 +30 3to5 21.5 T-pack 1.6

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C
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/N7 —MOSFET/Power MOSFETs

B SuperFAP-GY ) —X EERFI1A—-FAEIJ-X
SuperFAP-G Built-in FRED series

SuperFAP-G Built-in FRED series TO-220 TO-220F TO-247 T-Pack (L) T-Pack (S)
L | | Bt
| ‘ “ | |

Vds (V) | Ron (Q) Id (A)
500 0.55 13 v v
600 0.8 11 v v v v
0.17 42 v

M 500 — 600V 7 2 X 500 - 600V class

i) =X Vpss Ip Ip (pulse) Robs (on) Po *2  Ves Vest) Qo NSy - g 8

Device type Max. *! T{f. | Package Net mass

Volts Amps. Amps. Ohms (Q) Watts Volts Volts sy Grams

2SK3695-01 500 13 52 0.55 195 +30 3to5 28 TO-220 2.0

2SK3696-01MR 500 13 52 0.55 70 +30 3to5 28 TO-220F 1.7

2SK3928-01 600 11 44 0.8 195 +30 3t0o5 30 TO-220 2.0

2SK3929-01MR 600 11 44 0.8 70 +30 3105 30 TO-220F 1.7

2SK3930-01L, S 600 11 44 0.8 195 +30 3to5 30 T-pack 1.6

2SK3697-01 600 42 168 0.17 600 +30 3to5 105 TO-247 4.9

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C
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/N7 —MOSFET/Power MOSFETSs

WK -$ffHENLF 1) =X Trench Power MOSFET

BF . &5 — MRE

Low-on resistance and high gate capability

Trench Power MOSFET TO-220 TO-220F TO-3P (Q) TO-247 T-Pack(L) T-Pack(S) D2-pack
1 "1
. & 9§ | s »
Vds | Ron Id '
(V) Q) (A)
40 0.060 70 v
60 0.0065 70 v
80 v v v v
0.0065 100 v
75 0.0079 70 v
0.0085 70 v
100 | 0.0067 80 v/
0.0067 100 v
0.0128 80 v v v v
150 | 0.0245 65 v v v v
200 | 0.0470 49 v v v v
H 60 — 100V 72X 60 - 100V class
i X Vbss Io Ib (puise) Ros (on) Pp *2 Ves Vs (h) Nyr—y H B
Device type Max. ** typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts Grams
2SK4068-01 40 70 280 0.006 115 +30/-20 3.0 TO-247 4.9
2SK3273-01MR 60 70 280 0.0065 70 +30/-20 3.0 TO-220F 1.7
2SK3270-01 60 80 320 0.0065 135 +30/-20 3.0 TO-220 2.0
2SK3272-01L, S 60 80 320 0.0065 135 +30/-20 3.0 T-pack (L,S) 1.6
2SK3272-01SJ 60 80 320 0.0065 135 +30/-20 3.0 D2-pack 1.6
2SK4047-01S 60 80 320 0.0065 195 +30/-20 3.0 T-pack (S) 16
2SK3271-01 60 100 400 0.0065 155 +30/-20 3.0 TO-3P 5.5
2SK3730-01MR 75 70 280 0.0079 70 +20 3.0 TO-220F 1.7
2SK3804-01S 75 70 280 0.0085 162 +20 3.0 T-pack (S) 1.6
FMCB80N10R6 100 80 320 0.0067 180 +30/-20 3.0 T-pack (S) 1.6
FMY100N10R6 100 100 400 0.0067 280 +30/-20 3.0 TO-247 6.3
*1 Rps (o) : Ves=10V, *? Pp: Tc=25°C
M 100 — 200V 7 2 X 100 - 200V class
%] XL Vbss Ip D (pulse) Robs (on) Pp *2 Ves Vs (th) Nysr—y B B
Device type Max. ** typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts Grams
FMP80ON10T2 100 80 320 0.0128 270 +30/-20 2to4 TO-220 2.0
FMA8ON10T2 100 80 320 0.0128 95 +30/-20 2to 4 TO-220F 1.7
FMIBON10T2 100 80 320 0.0128 270 +30/-20 2to4 T-pack(L) 1.6
FMC80N10T2 100 80 320 0.0128 270 +30/-20 2to4 T-pack(S) 1.6
FMP65N15T2 150 65 260 0.0245 270 +30/-20 2to4 TO-220 2.0
FMAGB5N15T2 150 65 260 0.0245 95 +30/-20 2to 4 TO-220F 1.7
FMIG5N15T2 150 65 260 0.0245 270 +30/-20 2to 4 T-pack(L) 1.6
FMC65N15T2 150 65 260 0.0245 270 +30/-20 2to04 T-pack(S) 1.6
FMP49N20T2 200 49 196 0.047 270 +30/-20 2to4 TO-220 2.0
FMA49N20T2 200 49 196 0.047 95 +30/-20 2to4 TO-220F 1.7
FMI49N20T2 200 49 196 0.047 270 +30/-20 2to4 T-pack(L) 1.6
FMC49N20T2 200 49 196 0.047 270 +30/-20 2t04 T-pack(S) 1.6

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

FRE ML >F V) -, —HBEREAR T ORER

MM TH) ET, FHA EREELECRELEREEZERINIBENEASI W 2HEICIE. BHICHRH
WEDELEE W, £ MEFERAL CSELEREZERINIBEANOERRITHEVTILES L,

The Trench Power MOSFET series products satisfies the quality assurance level of general consumer use.
If you intend to use the products for equipment requiring higher reliability, such as equipment for automobiles and medical equipment, please contact Fuji Electric.
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

B BEHERSuper JMOS® S12 1) =X "AEC
Automotive Super J MOS® S1 series %
B+ B, B/ 14X, BXM1vF>J#8% Low-on resistance, low switching noise and low switching loss

Automotive Super J MOS® S1 Series TO-247 T-Pack(S)
I ®
Vds (V) Ron (Q) Id (A)
600 0.145 29 v v
0.082 46 v
0.070 47 v
0.071 52 v
0.062 53 v
0.046 67 v
0.040 68 v/

W 600V 75 X 600V class

it =K Vpss Ip Ip (puise) Rbs (on) Pp *? Vas Ves@y Qo | /Svor—Y B B
Device type Max. *1 typ. Typ. | Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts nC Grams
FMY47N60S1A 600 47 141 0.070 390 30 3.0£0.5 125 TO-247 6.4
FMY53N60S1A 600 53 159 0.062 480 30 3.0£0.5 164 TO-247 6.4
FMYB8N60S1A 600 68 204 0.040 545 30 3.0£0.5 203 TO-247 6.4
*1 Ros (on) : Ves=10V, * 2 Pp: Te=25°C Super J MOS” I3, BTEHROBEEETT,
BE)EMASuper J MOS® S1¥ 1) — X3, —MEHAB I ORERIHAEC-QIO1 EMRITHY £7, Super J MOS® is registered trademarks of Fuiji Electric.

MEFEAL CEELCEREEEERSNIEEADBERRITHENTZE L,

Automotive Super J MOS® S1 series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.

B BEERSuper J MOS® SIFD> ) —X (B&S 14— NAE S 1 7) LV

Automotive Super J MOS® S1FD series (Built-in FRED type) 2%
B 600V 72X 600V class
2 S Vbss Io Ip (puise) Ros (on) Po " Ves Ves@my Qo | trr Nolr— B B
Device type Max. *! typ. Typ. | Typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts nC nsec Grams
FMC29N60S1FDA | 600 29 87 0.145 220 30 4.0+1 73 170 T-Pack 1.6
FMY29N60S1FDA | 600 29 87 0.145 220 30 4.0+1 73 170 TO-247 6.4
FMY46N60S1FDA | 600 46 138 0.082 390 30 4.0+1 125 210 TO-247 6.4
FMY52N60S1FDA | 600 52 156 0.071 480 30 4.0£1 164 280 TO-247 6.4
FMY67N60S1FDA | 600 67 201 0.046 545 30 4.0+1 203 280 TO-247 6.4
FMY52N65S1FDA | 650 52 156 0.071 480 30 4.0£1 164 280 TO-247 6.4
*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C Super J MOS” (3. ETEHOBHEETT.

BB Super J MOS® STFDY U — Xlt. —EHAR 1 OSERIEAEC-QIOIEMNGTHY £,  Super I MOS” s registered trademarks of Fuji Electric.
WRTEAL S EEL SR BRSNS READBA TV T LA,

The Automotive Super J MOS® S1FD series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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/N7 —MOSFET/Power MOSFETSs

B B#®=MASuper J MOS® S21)—X "AEC
Automotive Super J MOS® S2 series %
B’A B, B/ 14X, BXMvF>JE% Low-on resistance, low switching noise and low switching loss

B 600V 7> X 600V class

B o Vbss Io I (puise) Ros (on) Po *2 Ves Vas (i) Qe Nyir—Y B B
Device type Max. *! typ. Typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts \Volts Volts nC Grams

FMY60N160S2A 600 18 54 0.160 110 30 4.0£0.5 42 TO-247 6.4
FMC60N160S2A 600 18 54 0.160 127 30 4.0+0.5 42 T-Pack 1.6
FMY60N125S2A 600 23 68 0.125 140 30 4.0x0.5 52 TO-247 6.4
FMC60N125S2A 600 23 68 0.125 160 30 4.0+0.5 52 T-Pack 1.6
FMYG60N099S2A 600 29 88 0.099 185 30 4.0x0.5 64 TO-247 6.4
FMC60N099S2A 600 29 88 0.099 210 30 4.0£0.5 64 T-Pack 1.6
FMYG60N088S2A 600 33 98 0.088 205 30 4.0x05 71 TO-247 6.4
FMCB60N088S2A 600 33 98 0.088 235 30 4.0+0.5 71 T-Pack 1.6
FMYB0NO79S2A 600 37 111 0.079 235 30 4.0£0.5 80 TO-247 6.4
FMC60NO79S2A 600 37 111 0.079 270 30 4.0£0.5 80 T-Pack 1.6
FMY60NO70S2A 600 39 118 0.070 270 30 4.0+0.5 89 TO-247 6.4
FMYB0N040S2A 600 66 199 0.040 435 30 4.0+0.5 150 TO-247 6.4
FMYG60NO25S2A 600 96 287 0.025 575 30 4.0+0.5 232 TO-247 6.4

O BA%FR  *! Ros(on: Ves=10V, *2 Pp: Tc=25°C Super J MOS® . ELBHOBHEETT,

N _ . ® . . !
E&=®F Super J MOS® STFD U — Xif, —MEHAR I ORERIEAEC-QUOUEMMR THY £,  SuperJMOS s registered trademarks of Fuji Electric.

MEFEAL CEELCEREEERER SN BB ADBERRITHENT LS,

(=
L
UL,
n
(@]
=

The Automotive Super J MOS® S1FD series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.

B BE#HEMASuper I MOS®P S2FDY ) — X (RS M1+ — KRB 21 7)

'AEC
Automotive Super J MOS® S2FD series (Built-in FRED type)

&%

£l K Vbss Ip ID (pulse) Rbs (on) Pp *2 Vs VGs (th) Qe ISy r=32 =

Device type Max. *! typ. Typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts nC Grams

FMY60N105S2FDA 600 28 84 0.105 185 30 4.0£1 64 TO-247 6.4

FMC60N105S2FDA 600 28 84 0.105 210 30 4.0+£1 64 T-Pack 1.6

FMY60NO81S2FDA 600 37 111 0.081 235 30 4.0£1 100 TO-247 6.4

FMC60N081S2FDA 600 37 111 0.081 270 30 4.0+1 100 T-Pack 1.6

O B&E+H ™! Roson) : Ves=10V, *2 Pp: Tc=25°C Super J MOS? 13, BETEBHROBHHIETT,

B &yEMA Super J MOS® S2FD Y U — Xi3, —fRE#H AR T OSRERIFAEC-Q101 EME G TH ) 3, Super J MOS? is registered trademarks of Fuji Electric.

MEFERAL CEELCEREEEERSNIEEADBFRRITHENT LS,

The Automotive Super J MOS® S2FD series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

B 8EHERAMOSFET (Trench Power MOS. SuperFAP-E®S)
Automotive MOSFET

Automotive Trench TO-220 TO-220F TO-3P (Q) TO-247 T-Pack(L) T-Pack(S) D2-pack
Power MOSFET
SuperFAP-E3S Low Qg {
series ’ ’
| |
‘! | | | |
Vds Ron Id
(%) (Q) (A)
40 0.006 70 v
60 0.0065 70 v
80 v v v v
4
0.0065 100 v v
75 0.0079 70 v
0.0085 70 v
100 | 0.0067 80 v
0.0128 80
0.0067 100 v
150 | 0.0245 65
200 0.047 49
300 0.085 47 v
0.072 50 v
0.053 67 v
0.045 72 v
600 0.29 22 7
0.28 24 v
0.21 30 v
0.20 31 v
0.17 35 v
0.16 36 v
B B %)% FSuperFAP-E® Qg Y — X ol
. 3S .
Automotive SuperFAP-E® Low Qg series 2%
Il 300 — 600V 77X 300 - 600V class
B e Voss Io \\\ o (puise) Ros (on) Po *? Ves Vesty Qo | /Xvor—Y H B
Device type \ Max. *1 typ. Typ. | Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts nC Grams
FMY50N30ES 300 50 200 0.072 400 +30/-30 4.2+0.5 97 TO-247 6.4
FMY72N30ES 300 72 288 0.045 570 +30/-30 4.2+05 155 | TO-247 6.4
FMY24N60ES 600 24 96 0.280 400 +30/-30 4.2+0.5 95 TO-247 6.4
FMY31NG6OES 600 31 124 0.200 495 +30/-30 4.2+0.5 125 | TO-247 6.4
FMY36N60ES 600 36 144 0.160 570 +30/-30 4.2+0.5 155 TO-247 6.4

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

B &y SuperFAP-E%S fKQg > U — X'i3. —MREH AR 1T O RERII(AEC-QLOIEMBIR TH Y 7,
MEFEAL ESELCEEEEERSN BB AOFRIETHEVTL LI,

The Automotive SuperFAP-E3S Low Qg series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.

86



/N7 —MOSFET/Power MOSFETSs

B B ERMSuperFAP-E® Qg &S 1 4+ — AR V- X "AEC
Automotive SuperFAP-E3® Low Qg Built-in FRED series Qroy

B+ R, B/ 14X, BX1 v F>J#8% Low-on resistance, low switching noise and low switching loss
Il 300 — 600V 75 X 300 - 600V class

i =X Vpss Ip Ip (puise) Rbs (on) Pp *? Vs Vesahy Qo tir Nysr—3 B B
Device type Max. *! typ. Typ. Typ. Package Net mass
Volts Amps. Amps. Ohms (Q) Watts Volts Volts nC nsec Grams
FMY47N30ESF 300 47 188 0.085 400 +30/-30 4.2+1.0 96 130 TO-247 6.4
FMY67N30ESF 300 67 268 0.053 570 +30/-30 4.2+1.0 155 150 TO-247 6.4
FMY22N60ESF 600 22 88 0.290 400 +30/-30 4.2+1.0 95 150 TO-247 6.4
FMY30N60OESF 600 30 120 0.210 495 +30/-30 4.2+1.0 125 160 TO-247 6.4
FMY35N60ESF 600 35 140 0.170 570 +30/-30 4.2+1.0 155 160 TO-247 6.4

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

B &)= A SuperFAP-E®S fRQg =® 4 1 4+ — RREI Y ) — X3, —MREHAE T ORERIE(AEC-QIOLEMBZ TH N £ T,
MEFEAL ESELEEEEERINIBBAOFERETHEVNTL LI,

Automotive SuperFAP-E3S Low Qg Built-in FRED series of products satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).
Do not use the products for equipment requiring strict reliability such as aerospace equipment.

B eEHERMLFMOSFET Automotive Trench Power MOSFET
W40 — 100V 7 2 X 40 - 100V class

£l =K Vpss Ip ID (pulse) RDs (on) Pp *2 Ves Vs (th) Nyhr— & B
Device type Max. *! typ. Package Net mass
Volts Amps. Amps. Ohms (Q)  Watts Volts Volts Grams
2SK4068-01 40 70 280 0.006 115 +30/-20 3.0 TO-247 4.9
2SK3273-01MR 60 70 280 0.0065 70 +30/-20 3.0 TO-220F 1.7
2SK3270-01 60 80 320 0.0065 135 +30/-20 3.0 TO-220 2.0
2SK3272-01L, S 60 80 320 0.0065 135 +30/-20 3.0 T-pack 1.6
2SK3272-01SJ 60 80 320 0.0065 135 +30/-20 3.0 D2-pack 1.6
2SK4047-01S 60 80 320 0.0065 195 +30/-20 3.0 T-pack 1.6
FMY100NO6T *1 60 100 400 0.0065 135 +30/-20 3.0 TO-247 6.3
2SK3271-01 60 100 400 0.0065 155 +30/-20 3.0 TO-3P 59
2SK3730-01MR 75 70 280 0.0079 70 +20 3.0 TO-220F 1.7
2SK3804-01S 75 70 280 0.0085 135 +20 3.0 T-pack 1.6
FMCB80N10R6 100 80 320 0.0067 324 +30/-20 3.0 T-Pack 1.6
FMY100N10R6 *1| 100 100 400 0.0067 280 +30/-20 3.0 TO-247 6.3

*1 Rps (on) : Ves=10V, *2 Pp: Tc=25°C

%1 FMY100NO6T. FMY100N10R6I: —fixE &AM ) D RERIE(AEC-Q101 EM)RZ TH ) £,
FMY100NO6T and FMY100N10R6 satisfies the quality assurance level of general automobile use (conforms to AEC-Q101).

MEFHEAL CEELEEEEERSNBIBBENOERAIRITHEVT LT,
Do not use the products for equipment requiring strict reliability such as aerospace equipment.
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MOSFET

/N7 —MOSFET/Power MOSFETs

BEHERAIPS VV—-X (A1FVVT VM MSI—RL 9 F)

Automotive IPS series ( Intelligent Power Switches )

BO{#EMHEE Self protection

i W Type Channels  Ves Ip Rbs (on) Po Nyfr—y 8 B %
Device type Max. Package Net mass | Remarks
Volts Amps. Ohms (Q)  Watts Grams

F5044H High side 1 50 25 0.12 ® 15 SOP-8 0.2

F5045P High side 1 50 1 0.60 *1 15 SOP-8 0.2

F5106H High side 1 50 2 0.12 *1 1.5 SOP-8 0.2

F5112H *3 High side 1 50 2 0.12 ¥ 2 SOP-8 0.2

F5062H High side 1 35 50 0.008 *' 114 PSOP-12 0.4

F5072H High side 1 35 80 0.005 *' 114 PSOP-12 0.4

F5018 Low side 1 40 8 0.14 *2 15 K-pack 0.6

F5019 Low side 1 40 12 0.14 *2 30 T-pack 1.6

F5020 Low side 1 40 3 0.40 *2 10 K-pack 0.6

F5033 Low side 2 40 1 0.60 *? 15 SOP-8 0.2

F5041 Low side 2 40 1 0.60 *2 15 SOP-8 0.2

F5042 Low side 1 40 8 0.14 *2 15 K-pack 0.6

F5043 Low side 1 40 12 0.14 *2 30 T-pack 1.6

F5048 Low side 1 80 15 0.125 *2 43 T-pack 1.6

F5055 Low side 2 40 5.9 0.14 *2 7.8 SSOP-20 0.3

F5063L Low side 2 40 1.9 0.14 *2 1.75 SOP-8 0.2

@ : HEME  New Product 1 Ros(on): Vos=13V %2 Rpson) : VinVes=5V %3 EFEERM
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im 4 1 F — K/Rectifier Diodes H

BHAAA— K @
Rectifier Diodes

EIBHROBRS A — Fd. EVFHE KRG EDER
28 L. BIROPFC HEE X ZRAIZRE R CXISHRIRET T,

Fuji Electric’s rectifier diodes have features such as low VF
characteristics and low IR, and are compatible with PFC
circuits of power supplies and secondary-side rectification
circuits.

Hl SBD, LLD O% & Features of the SBD, LLD

#B{KIR-SBD (Schottky-Barrier Diode) Ultra Low-IR SBD
WK Features

O S ENRE (T)) 175 CRAL e Guaranteed Tj=175°C
O LRI L VF HAZ T, IR % 1/10 LITFICIE e VF is same level and IR is reduced by less than 1/10.

LLD (Low Loss Diode)  Super LLD series for PFC circuit
BiFR  Features

Super LLD-3 (B#&E#HEt— N PFC A) Super LLD-3 for CCM-PFC
O fEkMmICH LR b 1K VF (b & E] e Realize acceleration and low VF compaired with existing
B N ° model.
Super LLD-2 (E&5*E€— K PFC H) Super LLD-2 for DCM-PFC
o VF 431 (C & B KBk (L e Achieved low power loss by low VF

0T BN ik BIES 1 XL e Achieved low noise by soft recovery

BEXDORF Part numbers

FDRW50C60L (example)
_F 1 or I w | s | c 1 e | L |

Wi — K Ny lr—a—F EASE R fa EAEE RS —X
Company code Device code Package code Current Polarity Voltage Series
Fuji DR FWD P TO-220 X1 S Single 60 600V L Ultra Fast
W TO-247 c Cathode 120 1200V Recovery
Common J Sort/Fast
Recovery
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Diode

B & 4 4 # — N/Rectifier Diodes

BEXORFA Part numbers

YA875C10R (example)
v~ | s I s | c 1 00010 ! R

Ny r—oa—K )-= ERETR e EREE fthia— K
Package code Series Current Polarity Voltage Additional code

KP K-Pack (L) 8x SBD 1 Single 02 20V 2 200V R or RR
KS K-Pack(S) 9x LLD 2  10A Cathode 03 30V 3 300V

MS  TFP 3 15A Common 04 40V 4 400V

PA  TO-3P 4 15A 06 60V 6 600V

PG  TO-3PF 5  20A o8 sov D g  goov

PH  TO-247 6  30A SBD 59  gov 10 1000V

TP T-Pack (L) 8  30A 10 100V 12 1200V

TS  T-Pack (S) 9 40A 12 120V 15 1500V

YA  T0-220 0  40A 15 150V

YG  TO-220F 20 200V

BEXDORA Part numbers

ESAD92MO2R (example)
—___-M-___

F v THEK ERE R =X Ny r—2a—F EEE =R
Chip Current Serles Package code Voltage Additional code

ESA YA FuT ERA =1A 8x SBD #&L Tq> 004 40V LLD 02 200V R or RR
ER >IN Fu7 SIS ERB =2A 9% LLD M 7ZJE-—-JLRK SBD 006 60V 03 300V
ERC =3A 009 90V
ERD -
ERC =5A
TOPKG ESAB 5A-10A

ESAC 10A-20A
ESAD 20A-30A
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im 414 #F— F/Rectifier Diodes

Baybx—NNJ744F—FK Schottky-Barrier Diodes(SBD)

Schottky-Barrier Diodes(SBD) TO-220F K-Pack(L) K-Pack(S) TFP
‘ <'|I ‘
#EARE (Ve (V)| 10 (A) | VE (V) |Ir (MA)
2T 40 5 0.55 5 v v
45 10 0.60 2 v
60 5 0.59 5 v
15 0.63 20 v
Ta7Il| 20 7 0.39 10 v v
30 5 0.47 5 v
40 5 0.55 5 v v
10 0.55 5 v
20 0.6 15 v
30 0.53 8 v
60 5 0.58 5 v
10 0.58 5 v
15 0.58 5 v
20 0.58 15 v
30 0.58 3
90 5 0.9 5 v
100 5 0.8 0.7 v
10 0.8 12 v
20 0.8 25 v
30 0.8 20 v
2> %IV 1in one-package
al 5y Mt B K EAR < BE. REEE | EREVIFME(Ta=257C) Ny r—o " B
Device type Maximum rating X Thermal rating | Characteristics Package Net
Vrrm  lo*? Irsm™®2 | Tjand Tetg Viwm Irrm™*2 Rin i) mass
Volts  Amps. Amps. |C Max. Volts Max.mA ‘C/W Grams
KS826S04 40 5.0 (Tc=1107C) 80 -40 to +150 0.55 (Ir=5.0A) 5 10 K-pack(S) 0.6
YG811S04R 40 5.0 (Tc=122°C) 120 | -40to +150 | 0.55 (Ir=5.0A) 5 5.0 | TO-220F 1.7
YG812S04R 45 10 (Tc=124C) 120 -40 to +150 0.6 (Ir=10A) 2 2.5 | TO-220F 1.7
YG811S06R 60 5.0 (Tc=127C) 80 -40 to +150 0.59 (Ir=5.0A) 5 5.0 | TO-220F 17
YG804S06R 60 15 (Tc=99°C) 120 | -40to +150 | 0.63 (Ir=15A) 20 2.2 | TO-220F 17
() %M () Conditions

*1 50Hz A5 duty=1/2
*2 JF%KE 10ms.

Rk
VRRM

Letter symbols
E— Uk LEEE

VrRsm  E— 73R UEERE
lo FHHNER

IFsm H—TJBER

Ti EERE

Ta BERE
Te r—2BE

*3 Vr=VRrrM

*1 50Hz Square wave duty=1/2

Repetitive peak reverse voltage
Non-repetitive peak reverse voltage
Average output current

Surge current

Junction temperature

Ambient temperature

Case temperature

*2 Sine wave, 10ms

Tstg REFEE

Vem  JBEE

IRRM B

trr W [E1E AEE

Rih () 2 (FEET— M)
Ti )— NBE

Iray)  FHIBER

*3 VR=VRrM

Storage temperature

Forward voltage
Reverse current

Reverse recovery time

Thermal resistance (Junction to case)
Lead temperature

Average forward current
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Diode

B3y bx—NNJ744F—FK Schottky-Barrier Diodes(SBD)

T 1 7JV 2inone-package

im 414 F — F/Rectifier Diodes

alll 50 Mt ER K TEAR A, MEEE | BXAFME(Ta=257C) I8y r=3% g B
Device type Maximum rating Thermal rating | Characteristics Package Net

Vrrm  lo*t Irsm™*2 | Tj and Tt Vem*3 Irrm*4 Rin ) mass

Volts  Amps. Amps. | C Max. Volts Max.mA ‘C/W Grams
KP883C02 20 7.0 (Tc=89°C) 60 -40to +125 | 0.39 (Ir=2.5A) 10 10.0 | K-Pack(L) 0.6
KS883C02 20 7.0 (Tc=89C) 60 -40to +125 | 0.39 (Ir=2.5A) 10 10.0 | K-pack(S) 0.6
KS823C03 30 5.0 (Tc=117°C) 60 -40to +150 | 0.47 (Ir=2.5A) 5 10.0 | K-pack(S) 0.6
KS823C04 40 5.0 (Tc=107C) 60 -40to +150 | 0.55 (Ir=2.5A) 5 10.0 | K-pack(S) 0.6
YG801C04R 40 5.0 (Tc=125C) 100 -40to +150 | 0.55 (Ir=2.0A) 5 5.0 | TO-220F 17
YG802C04R 40 10 (Tc=1107C) 120 -40to +150 | 0.55 (Ir=4.0A) 5 3.5 | TO-220F 17
YG805C04R 40 20 (Tc=100C) 120 -40to +150 |0.6 (Ir=10A) 15 2.5 | TO-220F 17
YGB838C04R 40 30 (Tc=85C) 180 -40to +150 | 0.53 (Ir=12.5A) 8 2.0 | TO-220F 17
MS838C04 40 30 (Tc=1117C) 180 -40to +150 | 0.53 (Ir=12.5A) 8 1.2 | TFP 0.8
YG801CO06R 60 5.0 (Tc=1257C) 60 -40 to +150 | 0.58 (IF=2.0A) 5 5.0 | TO-220F 17
YG802CO06R 60 10 (Tc=1187C) 80 -40 to +150 | 0.58 (Ir=4.0A) 5 3.5 | TO-220F 17
YGB803CO06R 60 15 (Tc=94TC) 100 -40 to +150 | 0.58 (Ir=6.0A) 5 3.0 | TO-220F 17
YG805C06R 60 20 (Tc=108C) 80 -40 to +150 0.58 (Ig=8.0A) 15 2.5 | TO-220F 1.7
MS808C06 60 30 (Tc=118C) 150 -40 to +150 | 0.58 (IF=12.5A) 3 1.2 | TFP 0.8
KS823C09 90 5.0 (Tc=100°C) 60 -40 to +150 0.9 (Ir=2.5A) 5 10.0 | K-pack(S) 0.6
YG801C10R 100 5.0 (Tc=117°C) 60 -40 to +150 0.8 (Ir=1.5A) 0.7 5.0 | TO-220F 1.7
YG802C10R 100 10 (Tc=102C) 80 -40 to +150 0.8 (Ir=3.0A) 1.2 3.5 | TO-220F 1.7
YG805C10R 100 20 (Tc=91°C) 100 -40 to +150 0.8 (Ir=5.0A) 2.5 2.5 | TO-220F 1.7
YGB808C10R 100 30 (Tc=80C) 180 -40 to +150 | 0.8 (Ir=10A) 20 2.0 | TO-220F 17

()&% () Conditions

*L50Hz A duty=1/2 (> &2 —%& v TEHHAER)
*2 JE5%K 10ms. 1F v TH7zh)
*4 \Vg=Vrrm 1F v TdH7V)

92

*31e=0.5l0 1F v T &7V

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)

*2 Sine wave, 10ms per element
*4 \/r=Vrrm per element

*31e=0.5l0 per element



im 414 #F— F/Rectifier Diodes

HBEEKIRYay F—N)74%4F—F Ultra Low IR Schottky-Barrier Diodes

Ultra Low IR Schottky-Barrier Diodes TO-220 TO-220F
y
|
AR Veru (V) | 10(A) | Ve(V) Ir (MA)
Ta7Il 100 10 0.82 0.015 v v
20 0.86 0.02 v v
30 0.86 0.03 v v
120 10 0.84 0.015 v v
20 0.88 0.02 v v
30 0.88 0.03 v v
150 10 0.86 0.015 v v
20 0.89 0.02 v/ v
30 0.89 0.03 v/ v
200 10 0.89 0.015 v v
20 0.93 0.02 v/ v
30 0.93 0.03 v v
T a1 7Jb 2inone-package
i 5F Xt B A TERE &, RTERE | EXAVIFME(Ta=25C) Iy fr=5% 5 2
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lrsm™*2 | Tj and Tsg Vem*3 IrrM*4 Rin (i) mass
Volts  Amps. Amps. |C Max. Volts Max.mA ‘C/W Grams
YG872C10R 100 10 (Tc=146C) 125 -40 to +175 0.82 0.015 3.5 TO-220F 1.7
YA872C10R 100 10 (Tc=158C) 125 -40 to +175 0.82 0.015 2.0 TO-220 2.0
YG875C10R 100 20 (Tc=1317C) 145 -40 to +175 0.86 0.020 2.5 TO-220F 1.7
YA875C10R 100 20 (Tc=144C) 145 -40 to +175 0.86 0.020 1.75 | TO-220 2.0
YG878C10R 100 30 (Tc=122C) 160 -40 to +175 0.86 0.030 2.0 TO-220F 17
YA878C10R 100 30 (Tc=142C) 160 -40 to +175 0.86 0.030 1.25 | TO-220 2.0
YG872C12R 120 10 (Tc=143C) 125 -40 to +175 0.84 0.015 3.5 TO-220F 1.7
YA872C12R 120 10 (Tc=158TC) 125 -40 to +175 0.84 0.015 2.0 TO-220 2.0
YG875C12R 120 20 (Tc=127°C) 145 -40 to +175 0.88 0.020 2.5 TO-220F 1.7
YA875C12R 120 20 (Tc=144C) 145 -40 to +175 0.88 0.020 1.75 | TO-220 2.0
YG878C12R 120 30 (Tc=116C) 160 -40 to +175 0.88 0.030 2.0 TO-220F 1.7
YA878C12R 120 30 (Tc=141°C) 160 -40 to +175 0.88 0.030 1.25 | TO-220 2.0
YG872C15R 150 10 (Tc=144C) 125 -40 to +175 0.86 0.015 3.5 TO-220F 1.7
YA872C15R 150 10 (Te=157C) 125 -40 to +175 0.86 0.015 2.0 TO-220 2.0
YG875C15R 150 20 (Tc=130C) 145 -40 to +175 0.89 0.020 2.5 TO-220F 1.7
YA875C15R 150 20 (Tc=143C) 145 -40 to +175 0.89 0.020 1.75 | TO-220 2.0
YG878C15R 150 30 (Tc=120C) 160 -40 to +175 0.89 0.030 2.0 TO-220F 1.7
YA878C15R 150 30 (Tc=140C) 160 -40 to +175 0.89 0.030 1.25 | TO-220 2.0
YG872C20R 200 10 (Tc=143C) 125 -40 to +175 0.89 0.015 3.5 TO-220F 1.7
YA872C20R 200 10 (Tc=157C) 125 -40 to +175 0.89 0.015 2.0 TO-220 2.0
YG875C20R 200 20 (Tc=127°C) 145 -40 to +175 0.93 0.020 25 TO-220F 1.7
YA875C20R 200 20 (Tc=141C) 145 -40 to +175 0.93 0.020 1.75 | TO-220 2.0
YG878C20R 200 30 (Tc=116C) 160 -40 to +175 0.93 0.030 2.0 TO-220F 1.7
YA878C20R 200 30 (Tc=138C) 160 -40 to +175 0.93 0.030 1.25 | TO-220 2.0
() &4 () Conditions
*150Hz A duty=1/2 (> & —& v TEHHAERK) *1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)
*2 JFRKK 10ms. 1F v TH =) *3 |g=0.5l0 1F v T &H7=V) *2 Sine wave, 10ms per element *3 |e=0.5lo per element
*4 \Vg=Vrrm 1F v T dH7=V) *4 Vgr=VRgrwm per element
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im 414 F — F/Rectifier Diodes

BERay bF—NYT7H%4%—FK Low IR Schottky-Barrier Diodes

Low IR Schottky-Barrier Diodes TO-220 TO-220F | TO-3P (Q) TO-3PF TO-247 T-Pack(L) | T-Pack(S) TFP
g Y "]
| | gk JE ¢
I L] |
4R |Verw (V)[ 10 (A) [ VE (V) | Ir (MA)
ST 120 5 ] 0.88 0.15 v
150 5109 0.15 v/
Tl 45 20 | 0.63 | 0.175 v v v v
30 | 0.63 0.2 v v v v
60 10 | 0.68 0.15 v v v
20 | 0.74 | 0.175 v v v
30 | 0.74 0.2 v v v
40 | 0.7 0.2 v/ v v
80 10 | 0.76 0.15 v v/ v v
20 | 0.76 | 0.175 v v v v
30 [ 0.76 0.2 v v v
40 | 0.71 0.2 v v/ v
100 10 | 0.86 0.15 v v/ v
20 | 0.86 | 0.175 v v v v
30 | 0.86 0.2 v v v v v v
40 | 0.82 0.2 v v v
120 10 | 0.88 0.15 v v v v
20 [ 0.88 0.15 v v/ v v v v
30 [ 0.88 0.2 v v/ v v v
30 | 1.01 0.2
40 | 0.95 0.2 v v
150 10 | 0.9 0.15 v v v v
20 | 0.9 0.15 v v v v v v v
30 | 0.9 0.2 v v v v v v
- 40 | 0.97 0.2 v v
S
(m]
2> %7V 1inone-package
£ 3 M IR A TR EE. RMERE | EXH4EFME(Ta=25C) Ny or= g 8
Device type Maximum rating X, Thermal rating | Characteristics Package Net
Vrrm  lo*?! NS lrsm™2 | Tjand Teyg Vew*3 IrRrM**  Rin () mass
Volts  Amps. > Amps. | C Max. Volts Max.mA “C/W Grams
YG861S12R 120 5 (Tc=104C) 75 | -40to +150 0.88 015 5.0 | TO-220F 1.7
YG861S15R 150 5 (Tc=94C) 75 -40 to +150 0.90 0.15 5.0 | TO-220F 1.7
) &1 () Conditions
*1 50Hz A58 duty=1/2 *1 50Hz Square wave duty=1/2
*2 JF 55K 10ms. *3 |e=lo *4 Vr=VRrM *2 Sine wave, 10ms  *3 [e=lo *4 \/r=VRRM
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im 414 #F— F/Rectifier Diodes

BERay bx—N)7H%4%—FK Low IR Schottky-Barrier Diodes

T a7JV 2inone-package

Gy St A TELS BE. RMEEE | EREVFE(Ta=25C) Ny r—< 7 B
Device type Maximum rating Thermal rating | Characteristics Package Net

Vrrm o™t Irsm™*2 | Tj and Tsyg Vem*3 IrRrRM™#  Rin ) mass
Volts  Amps. Amps. | C Max. Volts MaxmA  ‘C/W Grams

YG865C04R 45 20 (Tc=115C) 145 -40 to +150 0.63 0175 25 TO-220F 17
YA865C04R 45 20 (Tc=126°C) 145 -40 to +150 0.63 0175 175 | TO-220 2.0
TS865C04R 45 20 (Tc=126C) 145 -40 to +150 0.63 0175 1.75 | T-pack(S) 1.6
MS865C04 45 20 (Tc=125C) 145 -40 to +150 0.63 0175 175 | TFP 0.8
YG868C04R 45 30 (Tc=105C) 160 -40 to +150 0.63 0.20 2.0 TO-220F 17
YA868C04R 45 30 (Tc=122C) 160 -40 to +150 0.63 0.20 1.25 | TO-220 2.0
TS868C04R 45 30 (Tc=122C) 160 -40 to +150 0.63 0.20 1.25 | T-pack(S) 1.6
MS868C04 45 30 (Tc=122°C) 160 -40 to +150 0.63 0.20 1.25 | TFP 0.8
YG862C06R 60 10 (Tc=124C) 125 -40 to +150 0.68 015 3.5 TO-220F 17
YA862C06R 60 10 (Tc=1367C) 125 -40 to +150 0.68 0.15 2.0 | TO-220 2.0
TS862C06R 60 10 (Tc=1367C) 125 -40 to +150 0.68 0.15 2.0 | T-pack(S) 1.6
YG865C06R 60 20 (Tc=109C) 145 -40 to +150 0.74 0175 2.5 | TO-220F 1.7
YA865C06R 60 20 (Tc=122°C) 145 -40 to +150 0.74 0175 175 | TO-220 2.0
TS865C06R 60 20 (Tc=122°C) 145 -40 to +150 0.74 0175 1.75 | T-pack(S) 1.6
YG868CO06R 60 30 (Tc=101C) 160 -40 to +150 0.74 0.20 2.0 | TO-220F 1.7
YA868CO6R 60 30 (Tc=119°C) 160 -40 to +150 0.74 0.20 1.25 | TO-220 2.0
TS868C0O6R 60 30 (Tc=119C) 160 -40 to +150 0.74 0.20 1.25 | T-pack(S) 16
YG869CO06R 60 40 (Tc=105C) 190 -40 to +150 0.70 0.20 1.2 | TO-220F 17
YA869CO06R 60 40 (Tc=114C) 190 -40 to +150 0.70 0.20 1.0 TO-220 2.0
TP869C06R 60 40 (Tc=114C) 190 -40 to +150 0.70 0.20 1.0 | T-Pack(L) 1.6
YG862C08R 80 10 (Tc=1097C) 125 -40 to +150 0.76 0.15 35 TO-220F 17
YA862C08R 80 10 (Tc=126C) 125 -40 to +150 0.76 0.15 2.0 | TO-220 2.0
TS862C08R 80 10 (Tc=126C) 125 -40 to +150 0.76 0.15 2.0 | T-pack(S) 1.6
MS862C08 80 10 (Te=115C) 125 -40 to +150 0.76 0.15 3.0 | TFP 0.8
YG865C08R 80 20 (Tc=89C) 145 -40 to +150 0.76 0175 25 TO-220F 17
YA865C08R 80 20 (Tc=107°C) 145 -40 to +150 0.76 0175 1.75 | TO-220 2.0
TS865C08R 80 20 (Tc=107C) 145 -40 to +150 0.76 0175 1.75 | T-pack(S) 1.6
MS865C08 80 20 (Tc=108C) 145 -40 to +150 0.76 0175 175 | TFP 0.8
YG868CO8R 80 30 (Te=727C) 160 -40 to +150 0.76 0.20 2.0 TO-220F 17
YA868C08R 80 30 (Tc=105C) 160 -40 to +150 0.76 0.20 1.25 | TO-220 2.0
TS868C08R 80 30 (Tc=1057C) 160 -40 to +150 0.76 0.20 1.25 | T-pack(S) 1.6
YG869C08R 80 40 (Tc=86C) 190 -40 to +150 0.71 0.20 1.2 TO-220F 1.7
YA869C08R 80 40 (Tc=98C) 190 -40 to +150 0.71 0.20 1.0 TO-220 2.0
TP869C08R 80 40 (Tc=98°C) 190 -40 to +150 0.71 0.20 1.0 | T-Pack(L) 1.6

()&% () Conditions

*150Hz AR duty=1/2 (> 2 —% v TEHEHDER) *1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)

*2 PR 10ms. 1F v TH7=v) *31=0.5l0 1F v TH7=4) *2 Sine wave, 10ms per element *3|g=0.5l0 per element

*4\/o=Vrrm 1F v TH7=1) *4 \/r=VRrwM per element
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Diode

H B 4 14 F — F/Rectifier Diodes

BiEIRay h+x—/1N)F7454F—F Low IR Schottky-Barrier Diodes

T 1 7JV 2inone-package

e eI R AR . PR | BRHEME(Ta=25C) Ny r—3 HE B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? Irsm™2 | Tj and Tt Vem*3 IrrM™ 4 Rin o) mass
Volts  Amps. Amps. | C Max. Volts MaxmA  ‘C/W Grams
YG862C10R 100 10 (Tc=1187C) 125 -40 to +150 0.86 0.15 3.5 |TO-220F 1.7
YA862C10R 100 10 (Tc=132C) 125 -40 to +150 0.86 0.15 2.0 |TO-220 2.0
TS862C10R 100 10 (Tc=132C) 125 -40 to +150 0.86 0.15 2.0 | T-pack(S) 1.6
YG865C10R 100 20 (Tc=103C) 145 -40 to +150 0.86 0.175 25 |TO-220F 1.7
YA865C10R 100 20 (Tc=117°C) 145 -40 to +150 0.86 0175 1.75 |TO-220 2.0
TS865C10R 100 20 (Tc=117°C) 145 -40 to +150 0.86 0175  1.75 | T-pack(S) 1.6
MS865C10 100 20 (Tc=117°C) 145 -40 to +150 0.86 0.175 1.75 |TFP 0.8
YG868C10R 100 30 (Tc=91C) 160 -40 to +150 0.86 0.20 2.0 |TO-220F 17
YA868C10R 100 30 (Tc=113C) 160 -40 to +150 0.86 0.20 1.25 | TO-220 2.0
TS868C10R 100 30 (Tc=113C) 160 -40 to +150 0.86 0.20 1.25 |T-pack(S) 1.6
TP868C10R 100 30 (Tc=113C) 160 -40 to +150 0.86 0.20 1.25 | T-Pack(L) 1.6
MS868C10 100 30 (Tc=114C) 160 -40 to +150 0.86 0.20 1.2 |TFP 0.8
PA868C10R 100 30 (Tc=107°C) 160 -40 to +150 0.86 0.20 1.5 |TO-3P(Q) 51
YG869C10R 100 40 (Tc=947C) 190 -40 to +150 0.82 0.20 1.2 |TO-220F 17
YA869C10R 100 40 (Tc=105C) 190 -40 to +150 0.82 0.20 1.0 [TO-220 2.0
TP869C10R 100 40 (Tc=105C) 190 -40 to +150 0.82 0.20 1.0 | T-Pack(L) 1.6
YG862C12R 120 10 (Tc=122C) 75 -40 to +150 0.88 0.15 3.00 | TO-220F 17
YA862C12R 120 10 (Tc=137C) 75 -40 to +150 0.88 0.15 1.20 | TO-220 2.0
TP862C12R 120 10 (Tc=137C) 75 -40 to +150 0.88 0.15 1.50 | T-Pack(L) 1.6
TS862C12R 120 10 (Tc=137C) 75 -40 to +150 0.88 0.15 1.50 | T-pack(S) 1.6
YG865C12R 120 20 (Tc=1167C) 150 -40 to +150 0.88 0.15 1.75 | TO-220F 1.7
YA865C12R 120 20 (Tc=126C) 150 -40 to +150 0.88 0.15 1.25 | TO-220 2.0
PH865C12 120 20 (Tc=126C) 150 -40 to +150 0.88 0.15 1.50 | TO-247 4.9
TP865C12R 120 20 (Tc=126C) 150 -40 to +150 0.88 0.15 1.25 | T-Pack(L) 1.6
TS865C12R 120 20 (Tc=126C) 150 -40 to +150 0.88 0.15 1.25 | T-pack(S) 1.6
MS865C12 120 20 (Tc=126°C) 150 -40 to +150 0.88 0.15 1.25 |TFP 0.8
YG868C12R 120 30 (Tc=116C) 190 -40 to +150 0.88 0.20 1.20 | TO-220F 17
YA868C12R 120 30 (Tc=122°C) 190 -40 to +150 0.88 0.20 1.00 [TO-220 2.0
PH868C12 120 30 (Tc=122C) 190 -40 to +150 0.88 0.20 1.20 |TO-247 4.9
TS868C12R 120 30 (Tc=122C) 190 -40 to +150 0.88 0.20 1.00 |T-pack(S) 1.6
MS868C12 120 30 (Tc=115C) 190 -40 to +150 0.88 0.20 1.20 |TFP 0.8
YG869C12R 120 40 (Tc=95C) 190 -40 to +150 0.95 0.20 1.20 | TO-220F 17
YA869C12R 120 40 (Tc=1047C) 190 -40 to +150 0.95 0.20 1.00 | TO-220 2.0
YG862C15R 150 10 (Tc=1177C) 75 -40 to +150 0.90 0.15 3.00 | TO-220F 17
YA862C15R 150 10 (Tc=1347C) 75 -40 to +150 0.90 0.15 1.50 | TO-220 2.0
TP862C15R 150 10 (Tc=1347C) 75 -40 to +150 0.90 0.15 1.50 | T-Pack(L) 1.6
TS862C15R 150 10 (Tc=134TC) 75 -40 to +150 0.90 0.15 1.50 | T-pack(S) 1.6
YG865C15R 150 20 (Tc=1017C) 150 -40 to +150 0.90 0.15 1.75 | TO-220F 1.7
PH865C15 150 20 (Tc=109C) 150 -40 to +150 0.90 0.15 1.50 | TO-247 4.9
PG865C15R 150 20 (Tc=807C) 150 -40 to +150 0.90 0.15 2.50 | TO-3PF 6.0
YA865C15R 150 20 (Tc=115C) 150 -40 to +150 0.90 0.15 1.25 | TO-220 2.0
TP865C15R 150 20 (Tc=115C) 150 -40 to +150 0.90 0.15 1.25 | T-Pack(L) 1.6
TS865C15R 150 20 (Tc=115C) 150 -40 to +150 0.90 0.15 1.25 | T-pack(S) 1.6
MS865C15 150 20 (Tc=115C) 150 -40 to +150 0.90 0.15 1.25 | TFP 0.8
YG868C15R 150 30 (Tc=113C) 190 -40 to +150 0.90 0.20 1.20 | TO-220F 1.7
YA868C15R 150 30 (Tc=119C) 190 -40 to +150 0.90 0.20 1.00 | TO-220 2.0
TS868C15R 150 30 (Tc=119C) 190 -40 to +150 0.90 0.20 1.00 | T-pack(S) 1.6
MS868C15 150 30 (Tc=113C) 190 -40 to +150 0.90 0.20 1.20 | TFP 0.8
PA868C15R 150 30 (Tc=129C) 190 -40 to +150 0.90 0.20 1.20 | TO-3P 5.5
PH868C15 150 30 (Tc=129C) 190 -40 to +150 0.90 0.20 1.20 | TO-247 4.9
YG869C15R 150 40 (Tc=907C) 190 -40 to +150 0.97 0.20 1.20 | TO-220F 17
YA869C15R 150 40 (Tc=100°C) 190 -40 to +150 0.97 0.20 1.00 | TO-220 2.0
BE3: () Conditions

*150Hz AT duty=1/2 (&> &2 — %y TEHHAER)
*2 JE5%K 10ms. 1F v TH7=v) *31=0.5l0 1F v TH7=4)

*4 VR=VRRM 1F v THih)

96

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)

*2 Sine wave, 10ms per element

*4\/r=Vrrm per element

*31g=0.5l0 per element



im 414 #F— F/Rectifier Diodes

B X—"—LLD2(EBERE— FNPFCEIEEMA) Super LLD 2 (Critical mode PFC)

Super LLD 2 (Critical mode PFC) TO-220 TO-220F TO-247
ﬂ .
; | i
|
#ERRE (Veem (V)| 10 (A) | Ve(V) | Ir(A) |Trr (usec)
2L 600 8 1.55 10 0.05 v v
10 1.55 10 0.05 v v
800 5 2.2 10 0.05 v
T 17| 600 10 1.55 10 0.05 v v v
2> %IV 1in one-package
£l 3 et A TERE EE. R1ERE | EXAIFME(Ta=257C) Nyr—y B B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lesm™2 | Tjand Tsyg Vem lRrM*3 4 Rin o) mass
Volts  Amps. Amps. [C Max. Volts Max.uA U Sec. ‘CIW Grams
YA971S6R 600 8 (Tc=116C) 70 -40 to +150 1.55 (Ir=8A) 10 0.05 2.5 TO-220 2.0
YG971S6R 600 8 (Tc=89°C) 70 -40 to +150 1.55 (I.=8A) 10 0.05 4.5 TO-220F 1.7
YA972S6R 600 10 (Te=115C) 100 -40 to +150 1.55 (Ir=10A) 10 0.05 2.0 TO-220 2.0
YG972S6R 600 10 (Tc=89°C) 100 -40 to +150 1.55 (I.=10A) 10 0.05 35 TO-220F 17
YG971S8R 800 5 (Tc=93°C) 60 -40 to +150 2.2 (Ile=5A) 10 0.05 4.5 TO-220F 1.7
() &H () Conditions
*150Hz A 5i# duty=1/2 *1 50Hz Square wave duty=1/2
*2 JF 5% 10ms. *3 VVR=VRrM *2 Sine wave, 10ms *3 \/o=V/RrM
*41:=0.1A, IR=0.2A, Irec=0.05A *41:=0.1A, IR=0.2A, Irec=0.05A
T 1 7JV 2inone-package
£ Mt IR A TERE EE. RERE | BERVFME(Ta=25C) Nyr—Y B B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lesm™2 | Tj and Tsyg Vem lRrM*3 t*4 Rin ¢) mass
Volts  Amps. Amps. [C Max. Volts  Max.uA  usec. ‘CIW Grams
YA975C6R 600 20 (Tc=106C) - 100 -40 to +150 1.55 (Ir=10A) 10 0.05 1.25 TO-220 2.0
YG975C6R 600 20 (Tc=89°C) 100 -40 to +150 1.55 (I=10A) 10 0.05 1.75 TO-220F 1.7
PH975C6 600 20 (Tc=97°C) 100 -40 to +150 1.55 (Ir.=10A) 10 0.05 1.5 TO-247 4.9
() Conditions

()&

*150Hz AT duty=1/2 (> & —& v TEHHAER)

*2 .I—.E?li/& 10ms. 17"7757’: V) *3 VRZVRRM 17“77:'57: ]
*41:=0.1A, IR=0.2A, Irec=0.05A

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)

*2 Sine wave, 10ms per element

*41e=0.1A, IR=0.2A, Irec=0.05A

*3 \Vr=VrrM per element
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Diode

im 414 F — F/Rectifier Diodes

B XA—/N—LLD3(E#HE— FPFCEIERH ) Super LLD 3 (Continuous mode PFC)

Super LLD 3 (Continuous mode PFC) TO-220 TO-220F TO-247 T-Pack (S)
1 i o
|I | | ‘ Y
4R |Verm (V)| 10 (A) | VE (V) | IR(UA) | Trr (usec)
2 >JI| 600 8 3 25 0.026 v v/
10 3 30 0.028 v v/
Fa7J)| 600 16 3 25 0.026 v v/
20 3 30 0.028 v v/ v
2> %JJV  1in one-package
£l 50 Madd IR ATERS EE. RMERE | EREVFME(Ta=25C) Nyr—o B B
Device type Maximum rating Thermal rating | Characteristics Package Net
VrRrm  lo*? lrsm™*? | Tjand Tsyg VEm IrRrm*3 ty 4 Rih (-c) mass
Volts ~ Amps. Amps. |C Max. Volts Max.uA U sec. CIW Grams
YA981S6R 600 8 (Tc=99C) 40 -40 to +150 3.0 (Ir=8A) 25 0.026 2.5 TO-220 2.0
YG981S6R 600 8 (Tc=58"C) 40 -40 to +150 3.0 (Ir=8A) 25 0.026 4.5 TO-220F 17
YA982S6R 600 10 (Tc=99°C) 50 -40to +150 3.0 (I,=10A) 30 0.028 2.0 TO-220 2.0
YG982S6R 600 10 (Tc=60C) 50 -40 to +150 3.0 (I,=10A) 30 0.028 3.5 TO-220F 1.7
()&% () Conditions
*150Hz A5 duty=1/2 *1 50Hz Square wave duty=1/2
*2 JE 5% 10ms. *3 \/oe=VRrM *2 Sine wave, 10ms *3 \VV/e=VRRM
*41:=0.1A, IR=0.2A, Irec=0.05A *41:=0.1A, IR=0.2A, Irec=0.05A
T a1 7JV 2inone-package
2l 5y Mt IR KT #EE. RMERE | EXHEME(Ta=25C) Nyrr— B B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo™? lrsm*2 | Tjand Teyg VEm lrrM™S e *4 Rin ¢) mass
Volts  Amps. Amps. |C Max. Volts Max.uA  usec. TW Grams
YA982C6R 600 16 (Tc=88C) 40 -40 to +150 3.0 (Ir=8A) 25 0.026 1.5 TO-220 2.0
TS982C6R 600 16 (Tc=88°C) 40 -40 to +150 3.0 (Ir=8A) 25 0.026 15 T-pack(S) 1.6
YG982C6R 600 16 (Tc=68C) 40 -40 to +150 3.0 (Ir.=8A) 25 0.026 2 TO-220F 1.7
YA985C6R 600 20 (Tc=86C) 50 -40 to +150 3.0 (I,F=10A) 30 0.028 1.25 |[TO-220 2.0
TS985C6R 600 20 (Tc=86°C) 50 -40 to +150 3.0 (Ii=10A) 30 0.028 1.25 T-pack(S) 1.6
YG985C6R 600 20 (Tc=60C) 50 -40 to +150 3.0 (Ir=10A) 30 0.028 175 |TO-220F 1.7
PH985C6 600 20 (Tc=73C) 50 -40 to +150 3.0 (Ii=10A) 30 0.028 1.5 TO-247 4.9
() Conditions

()&%
*150HZ AT duty=1/2(t > 2 — % v TFHHHETR)

*2 .I—.Egil); 10ms. 1+ W 7”&)7": b)) *3 VR:VRRM 1F V2 7"&)7’: V)

*41e=0.1A. IR=0.2A. Irec=0.05A
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*1 50Hz Square wave duty 1/2 (Average forward current of centertap full wave connection)

*2 Sine wave, 10ms per element
*41e=0.1A. IR=0.2A. Irec=0.05A

*3 \Vp=Vrrm per element



im 414 #F— F/Rectifier Diodes

B BEEXEBE®ES 1+ — K Low-Loss Fast Recovery Diodes (LLD)

Low-Loss Fast Recovery Diodes (LLD) TO-220F K-Pack(L) K-Pack(S) TFP
K
. < (o
#5482 |Verm (V)] 10 (A) [ VE (V) | IR(UA) | Trr (usec)
DRl 200 5 0.95 100 0.035 4 v
10 0.98 200 0.035 4
300 5 1.2 100 0.035 v/
Ta7J| 200 5 0.95 100 0.035 v/ v
10 0.95 100 0.035 v/
20 0.98 | 200 0.035 v/ v
300 5 1.2 100 0.035 v/
10 1.2 100 0.035 v
20 1.2 200 0.035 v
2> %7V 1inone-package
ey et B A TERE EE. RTEEE | EXRIFME(Ta=25C) Nyr— HBH B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo™? lrsm*2 | Tjand Tstg Vem*3 IRrRM ™4t *S Rin c) mass
Volts  Amps. Amps. |C Max. Volts Max.uA  usec. CTIW Grams
KP926S2 200 5(Tc=106C) 70 -40 to +150 0.95 100 0.035 10.0 K-Pack(L) 0.6
KS926S2 200 5 (Tc=106C) 70 -40 to +150 0.95 100 0.035 10.0 K-pack(S) 0.6
YG911S2R 200 5(Tc=134C) 50 -40 to +150 0.95 100 0.035 3.5 TO-220F 1.7
YG912S2R 200 10 (Tc=116C) 80 -40 to +150 0.98 200 0.035 8.5 TO-220F 1.7
YG911S3R 300 5(Tc=128C) 40 -40 to +150 1.2 100 0.035 3.5 TO-220F 1.7
SES:: ( ) Conditions
*150Hz A5 duty=1/2 *1 50Hz Square wave duty 1/2
*2 JF5%K 10ms. *3 |e=lo *4VR=VRrRM *2 Sine wave, 10ms *3 |e=lo *4 \V/R=VRrM
*5|:=0.1A. IR=0.2A. Irec=0.05A *5 |:=0.1A. IR=0.2A. Irec=0.05A
T 1 7JV 2in one-package
ey et B A TERE EE. R1EEE | EXRIFME(Ta=25C) Nyr— B B
Device type Maximum rating Thermal rating | Characteristics Package Net
Verrm  lo*? Irsm™*2 | Tjand Teg Vi *3 IRRm*4 1 *S Rih (o) mass
Volts  Amps. Amps. |C Max. Volts Max.uA  usec. CTIW Grams
KP923C2 200 5(Tc=103'C) 50 -40 to +150 0.95 100 0.035 10.0 K-Pack(L) 0.6
KS923C2 200 5 (Tc=103C) 50 -40 to +150 0.95 100 0.035 10.0 |K-pack(S) 0.6
YG901C2R 200 5(Tc=120"C) 25 -40 to +150 0.95 100 0.035 5.0 |TO-220F 1.7
YG902C2R 200 10 (Tc=115C) 50 -40 to +150 0.95 100 0.035 3.5 |TO-220F 1.7
YG906C2R 200 20 (Tc=102°C) 80 -40 to +150 0.98 200 0.035 2.5 |TO-220F 1.7
MS906C2 200 20 (Tc=105°C) 80 -40 to +150 0.98 200 0.035 20 |TFP 0.8
YG901C3R 300 5(Tc=105C) 25 -40 to +150 1.2 100 0.035 5.0 |TO-220F 1.7
YG902C3R 300 10 (Tc=101°C) 40 -40 to +150 1.2 100 0.035 3.5 |TO-220F 1.7
MS906C3 300 20 (Tc=95C) 80 -40 to +150 1.2 200 0.035 20 |TFP 0.8
()&% () Conditions

*L50Hz A duty=1/2 (> 2 —% v TFHHEAET)

*2 JE5%K 10ms. 1F v TH7=v) *31=0.5l0 1F v TH7=4)

*4 VR:VRRM 19: Vi 75575 b

)

*51e=0.1A, IR=0.2A, Irec=0.05A

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)
*31e=0.5lo0 per element

*2 Sine wave,
*4 VR=VRrrM P

10ms per element
er element

*51=0.1A, IR=0.2A, Irec=0.05A
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Diode

B EREBESRE/ 1 X414 F—F

im 414 F — F/Rectifier Diodes

Low-Loss Fast Soft Recovery Diodes (LLD)

Low-Loss Fast Soft Recovery Diodes (LLD) TO-220 TO-220F TO-3PF T-Pack (S) K-Pack (S) TFP
y
AR dkdkdbe
FEHR |Verm (V)| 10 (A) |VE (V)| IR(UA) | Trr (usec)
27| 300 5 1.3 20 0.04 v
400 5 [145] 20 0.05 v
T a7J| 300 10 1.3 20 0.04 v v v
20 | 13| 35 0.04 v v v v v
400 10 | 1.45 20 0.05 v v v
20 | 1.45 35 0.05 v v v v v
2> %IV 1inone-package
£l 5 ot A TERE EE. RERE | EXAIFME(Ta=257C) Nyr—> HBH B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrem  lo™*? lesm™2 | Tj and Tsyg Vem*3 lrRrm*4 tr*S Rin ) mass
Volts  Amps. Amps. [C Max. Volts Max.uA  usec. ‘CTIW. Grams
KS986S3 300 5(Tc=128C) 90 -40 to +150 1.3 20 0.04 35 K-pack(S) 0.6
KS986S4 400 5 (Tc=125C) 80 -40 to +150 1.45 20 0.05 8.5 K-pack(S) 0.6
()&% () Conditions
*150Hz A i# duty=1/2 *1 50Hz Square wave duty=1/2
*2 JE5%K 10ms. *3e=lo  *4VR=VRgrmMm *2 Sine wave, 10ms  *31g=lo per element *4 \V/p=VRRrM
*5|=0.1A, IR=0.2A, Irec=0.05A *51:=0.1A, IR=0.2A, Irec=0.05A
7 1 7JV 2inone-package
£l 3 ot A TERE EE. RERE | EXAIFME(Ta=25TC) Nyr—> HBH OB
Device type Maximum rating Thermal rating | Characteristics Package Net
Verrm  lo*? lrsm™*? | Tj and Tsig Ve *3 IRrm*4 tr*S Rin o) mass
Volts  Amps. Amps. [C Max. Volts Max.uA  usec. ‘CTIW. Grams
YG982C3R 300 10 (Tc=112"C) 90 -40 to +150 1.3 20 0.04 3 TO-220F 1.7
YA982C3R 300 10 (Tc=128°C) 90 -40 to +150 .8 20 0.04 1.75 |TO-220 2.0
TS982C3R 300 10 (Tc=128C) 90 -40 to +150 1.3 20 0.04 1.75 | T-pack(S) 1.6
YG985C3R 300 20 (Tc=105C) 110 -40 to +150 1.3 85 0.04 1.75 | TO-220F 1.7
YA985C3R 300 20 (Tc=118C) = 110 -40 to +150 1.3 35 0.04 1.25 |TO-220 2.0
TS985C3R 300 20 (Tc=118°C) 110 -40 to +150 1.3 55 0.04 1.25 |T-pack(S) 1.6
MS985C3 300 20 (Tc=118C) 110 -40 to +150 1.3 35 0.04 1.25 |TFP 0.8
PG985C3R 300 20 (Tc=73TC) 110 -40 to +150 1.3 85 0.04 3 TO-3PF 6.0
YG982C4R 400 10 (Tc=107C) 80 -40 to +150 1.45 20 0.05 3 TO-220F 1.7
YA982C4R 400 10 (Tc=125C) 80 -40 to +150 1.45 20 0.05 1.75 |TO-220 2.0
TS982C4R 400 10 (Tc=125C) 80 -40 to +150 1.45 20 0.05 1.75 |T-pack(S) 1.6
YG985C4R 400 20 (Tc=100"C) 100 -40 to +150 1.45 85 0.05 1.75 | TO-220F 1.7
YA985C4R 400 20 (Tc=114C) 100 -40 to +150 1.45 35 0.05 1.25 |TO-220 2.0
TS985C4R 400 20 (Tc=114C) 100 -40 to +150 1.45 B85 0.05 1.25 |T-pack(S) 1.6
MS985C4 400 20 (Tc=114C) 100 -40 to +150 1.45 35 0.05 1.25 |TFP 0.8
PG985C4R 400 20 (Tc=647C) 100 -40 to +150 1.45 85 0.05 3 TO-3PF 6.0
() &% () Conditions

*150HZ AT duty=1/2 (> & — &y TEHAHEAER)

*2 IFBEK 10ms. 1F v T'd7=V) *31g=0.5l0 1F v TH7=4)

*4 VR:VRRM 17 v 75 7= b)
*51,=0.1A, IR=0.2A, Irec=0.05A
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*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)
*2 Sine wave, 10ms per element
*4 \/r=VRgrm per element
*51=0.1A, IR=0.2A, Irec=0.05A

*31e=0.5lo0 per element



BiR 4 1+ — F/Rectifier Diodes

B aybx—NN)74%4F—FK Schottky-Barrier Diodes (SBD)

Schottky-Barrier Diodes (SBD) TO-3P(Q) TO-3PF T-Pack (S) T-Pack (L)
|0
| | I
FEAR Vrrvy (V)| 10 (A) | VE (V) | Ir(MA)
L/ 40 10 0.55 5 v v
FaTI 20 0.6 15 v
30 0.55 20 v v
60 30 0.58 20 v v/ v
2%/ FaT7Il 1inone-package/2 in one-package
LY et XA TES EE. RMREE | BXAVFME(Ta=25C) Nyfr=Y g B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lrsm*2 | Tjand Tsyg Ven*3 IRrm*4 Rin () mass
Volts ~ Amps. Amps. | C Max. Volts Max.mA ‘C/W Grams
TP802C04R 40 10 (Tc=116C) 120 -40 to +150 0.55 (Ig=4.0A) 5 3.0 |T-Pack(L) 1.6
TS802C04R 40 10 (Tc=116C) 120 -40 to +150 0.55 (Ir=4.0A) 5 3.0 | T-pack(S) 1.6
TS805C04R 40 20 (Tc=110C) 120 [-40t0+150 | 0.6 (I=10A) 15 2.0 |[T-pack(S) 1.6
ESAD83M-004RR 40 30 (Tc=105C) 150 -40 to +150 0.55 (Ig=12.5A) 20 1.7 |TO-3PF 6.0
ESAD83-004R 40 30 (Tc=118C) 150 -40 to +150 0.55 (Ig=12.5A) 20 1.2 |[TO-3P 5.5
ESAD83M-006RR 60 30 (Tc=106C) 120 -40 to +150 0.58 (I=12.5A) 20 1.7 |TO-3PF 6.0
TS808CO6R 60 30 (Tc=115C) 120 |[-40to+150 | 0.58 (r=12.5A) 20 1.2 |T-pack(S) 1.6
ESAD83-006R 60 30 (Tc=119C) 120 -40 to +150 0.58 (Ig=12.5A) 20 1.2 |TO-3P 5.9
% ( ) Conditions

()&
*1 50Hz7:7ﬂ//)§2 duty=1/2 (> & — %y TFIHHEG)
*2 IF5RK 10ms. 1F v T izh) *31F v T Hizl)

*4VR VRRM 15+ /7’57_ h)

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)
*2 Sine wave, 10ms per element
*4 \/r=VRgrwm per element

3 per element

B {EEXBEESYM1+— K Low-Loss Fast Recovery Diodes (LLD)

Low-Loss Fast Recovery Diodes (LLD) TO-3P(Q) TO-3PF T-Pack (S) T-Pack (L)
H |
&R [Verrm (V)| 10 (A) [VE (V)| IR(UA) |Trr (usec)
2/ 200 5 0.95 100 0.035 v
TFaTI 10 0.95 100 0.035 v
20 0.95 200 0.04 v v
20 0.98 200 0.035 v Va
300 10 1.2 100 0.035 v v
20 1.2 200 0.04 v v
400 20 1.5 500 0.05 v
227/ FTaTIV 1inone-package/2 in one-package
LN MR A TER EE. R1ERE | SRAV4EE(Ta=257C) Nyr— B B
evice type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lrsm®2 | Tj and Tstg Ven*3 lrRrm* 4ty *5 Rin -c) mass
Volts ~ Amps. Amps. |C Max. Volts Max.uA usec. ‘C/W Grams
TP901C2R 200  5(Tc=120°C) 25  |-40to+150  |0.95 (Ig=2.5A) 100 _ 0.035 5.0 |T-Pack(L) 1.6
TP902C2R 200 10 (Tc=125C) 50 -40 to +150 0.95 (Ie=5A) 100 0.035 2.5 |T-Pack(L) 1.6
TS902C2R 200 10 (Tc=125°C) 50 |-40to+150 |0.95(le=5A) 100 0.035 2.5 |T-pack(S) 1.6
ESAD92M-02RR 200 20 (Tc=108°C) 100 -40 to +150 0.95 (Ir=10A) 200 0.04 2.0 |TO-3PF 6.0
TP906C2R 200 20 (Tc=110C) 80 -40 to +150 0.98 (Ir=10A) 200 0.035 2.0 |T-Pack(L) 1.6
TS906C2R 200 20 (Tc=110C) 80 -40 to +150 0.98 (Ig=10A) 200 0.035 2.0 |T-pack(S) 1.6
ESAD92-02R 200 20 (Tc=115°C) 100 [-40to+150 |0.95 (Ie=10A) 200  0.04 1.5 |TO-3P 5.5
TP902C3R 300 10 (Tc=115C) 40 -40 to +150 1.2 (I=5A) 100 0.035 2.5 |T-Pack(L) 1.6
TS902C3R 300 10 (TC:115°C) 40 -40 to +150 1.2 (I=5A) 100 0.035 2.5 | T-pack(S) 1.6
ESAD92-03R 300 20 (Tc=110C) 80 -40 to +150 1.2 (I=10A) 200 0.04 1.5 |TO-3P 5.5
ESAD92M-03RR 300 20 (Tc=96°C) 80 -40 to +150 1.2 (Ig=10A) 200 0.04 2.0 |TO-3PF 6.0
PA9Q0O5C4R 400 20 (Tc=107C) 70 -40 to +150 1.5 (Ig=10A) 500 0.05 1.5 |[TO-3P 5.5
() Conditions

EG
(*1)50HZ7:TH//&’ duty=1/2 (> & — %y TFHH N EG)

*2 ERCK
*4VR VRRM 19" /7@7‘ U

10ms. 1F v THizb) *31F v THi=V)

*51p=0.1A, IR=0.2A, Irec.=0.05A

*1 50Hz Square wave duty=1/2 (Average forward current of centertap full wave connection)

*2 Sine wave, 10ms per element
*4 VR VRRM per element

3 per element
*5 |g=0.1A, IR=0.2A, Irec.=0.05A
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Diode

im 414 F — F/Rectifier Diodes

B 600V EBE®E S 14— K Ultra Fast Recovery Diodes

Ultra Fast Recovery Diodes TO-220 TO-247-P2
9
HEAR Verem (V)| 1o (A) VE (V) Ir(UA) | Trr (usec)
T 600 15 2.6 250 0.031 v v
25 2.6 250 0.033 v v
35 2.6 250 0.036 v
Ta7Il 600 50 2.6 250 0.033 v
70 2.6 250 0.036 v
2 >%Jv 1inone-package
2l 5y HEX A TERS & RPRE | BRAYAFME(Ta=25C) Nysr—Y H B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? lrsm*2 | Tjand Tsyg Vem*3 lrRrm ¥4t *3 Rin ) mass
Volts  Amps. Amps. |C Max. Volts Max. uA  usec.  C/W Grams
FDRP15S60L 600 15 (Tc=98°C) 110 -40 to +150 2.6 250 0.031 1.6 TO-220 2.0
FDRW15S60L 600 15 (Tc=85°C) 110 -40 to +150 2.6 250 0.031 2.0 TO-247-P2 4.9
FDRP25S60L 600 25 (Tc=86°C) 125 -40 to +150 2.6 250 0.033 1.2 TO-220 2.0
FDRW25S60L 600 25 (Tc=86°C) 125 -40 to +150 2.6 250 0.033 1.2 TO-247-P2 4.9
FDRW35S60L 600 35 (Tc=91°C) 140 -40 to +150 2.6 250 0.036 0.8 TO-247-P2 4.9
()&% () Conditions
*150Hz A4 duty=1/2 *1 50Hz Square wave duty=1/2
*2 TFE%3 10ms. 1 /¥ILX *3 |=lo *2 Sine wave, 10ms 1shot *3 |=lo
*4 \/R=VRRM *5VRr=30V, Ir=0.1 lo, -di/dt=200A/us *4 \/R=VRRM *5VRr=30V, Ir=0.1 lo, -di/dt=200A/us
T a17JV 2inone-package
iy st R A TEAR EE, RMEEE | BXAFME(Ta=257C) Nyr—y B B
Device type Maximum rating Thermal rating | Characteristics Package Net
Vrrm  lo*? Irsm®2 | Tj and Tsyg Vew*3 lrRrm*4  t*S Rih (-¢) mass
Volts  Amps. Amps. |C Max. Volts Max. 4 A U sec. ‘CIW Grams
FDRW50C60L 600 50 (Tc=86°C) 125 -40 to +150 2.6 250 0.033 0.6 TO-247-P2 4.9
FDRW70C60L 600 70 (Tc=91°C) 140 -40 to +150 2.6 250 0.036 0.4 TO-247-P2 4.9
()&% () Conditions

*150Hz A duty=1/2 (> 2 — &y TEHHAER)

*2 JE5%K 10ms. 1F v TH 7=V

*4 VR=VRrM 1Fy 70&7 7=h)
*5 Vg=30V, Ir=0.05 lo, -di/dt=200A/us, 1 F v T & /=1)

102

*3=0.510, 1F v T d7=V)

*1 50Hz Square wave duty=1/2, Output Current of center tap full wave connection
*2 Sine wave, 10ms 1shot, Rating per element

*4\/r=VRrrM, Rating per element
*5 V=30V, I¢=0.05 lo, -di/dt=200A/us, Rating per element

*3 |z=0.5 lo, Rating per element



im & 1 + — K/Rectifier Diodes

B 1200V &K/ 1 XE&E S 14— KN Soft Recovery Fast Recovery Diodes

12 4
20 2.8 250 0.055 4
30 2.8 250 0.063 v
TaTIW 1200 40 2.8 250 0.055 4
60 2.8 250 0.063 4

2> %JJV 1inone-package

FDRW12S120J 1200 12 (Tc=97°C) 100 -40 to +150 2.8 250 0.042 1.6 TO-247-P2 4.9
FDRW20S120J 1200 20 (Tc=88°C) 120 -40 to +150 2.8 A?vaSO 0.055 1.2 TO-247-P2 4.9
FDRW30S120J 1200 30 (Tc=89°C) 150 -40 to +150 2.8 250 0.063 0.781 |[TO-247-P2 4.9
() &H () Conditions
*150Hz A5 duty=1/2 *1 50Hz Square wave duty=1/2
*2 P33R 10ms. 1 /¥ILX *3 |=|o *2 Sjne wave, 10ms 1shot *3 |e=lo
*4 \/R=VRRM *5\/r=30V, Ig=0.1 lo, -di/dt=200A/us *4 \/R=VRRM *5Vr=30V, I¢=0.1 lo, -di/dt=200A/us

7 217JV 2inone-package

FDRW40C120J 1200 40 (Tc=98°C) 120 -40 to +150 2.8 250 0.055 0.5 TO-247-P2 4.9

FDRW60C120J 1200 60 (Tc=87‘°@) 150 -40 to +150 2.8 250 0.063 0.397 TO-247-P2 4.9
) & () Conditions

*150Hz A duty=1/2 (£ > 2 — %2y T FHHNEF) *1 50Hz Square wave duty=1/2, Output Current of center tap full wave connection

*2 5% 10ms. 1F v TH7=t) *31g=0.5l0, 1F v TH7=V) *2 Sine wave, 10ms 1shot, Rating per element *31=0.5 lo, Rating per element

*4\Vg=Vrrm 1F v TH74) *4 \/g=Vrrm, Rating per element

*5 \/r=30V, 1¢=0.05 lo, -di/dt=200A/us, 1 F v T&H7=V) *5Vg=30V, Ig=0.05 lo, -di/dt=200A/us, Rating per element
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Pressure Sensors

m £+t > ¥ /Pressure Sensors

HEHhEVY T

Pressure Sensors 16929

BELEROEN LY. ET VIR, ABEK. EMC{RE
E1FoTII—MELTWB 0. X7 LLEONEEICE
MTEET, A LERALENL > VICHISARETH V) 1~
EREANDERPEIRET T,

Fuji Electric’s pressure sensors combine piezo resistance,
adjustment circuits, and EMC protection on single chip and
contribute to reduction of system size. They operate in wide
pressure range and are applicable to various uses.

BEER

® it FEAITE

OFT RN I LIILL BERERI

o LEE A EHEEICHIS. 7L X4 —JL 100kPa ~ 300kPa

ot Y Fy FITABEERERL. SRGLERMDIE,. -
RERREGAZTSY ., BICH—JICEL TR, HENSE
EREEETH B ISO7637-level 4 &7 1) 7

® Vcc. Vout, GND EiR P RIfR L 288041 7B
RHEAEREEH

® EPROM DTURMIC & 2 5S84 % 1R

F&HS Products

HWFeatures

e Absolute pressure measurement

e High accuracy with digital trimming

e Wide pressure range, full scale of 100kPa to 300kPa

e Provided with overvoltage protection circuit, EMC filter, and
surge protective device in the sensor chip

e Surge protection conforms to ISO7637-level 4 for automotive
components

e Diagnostic self-detecting function in the event of a wire
opened among Vcc, Vout and GND terminals

e High reliability ensured by EPROM bit redundancy

gl =X RAFNES FREE FHEE fERES EHEE H A EEEE HEXE - ISy or=
Device type Max. applied  Allowable Operating Operating Operating Output TEXE Package
voltage voltage temperature  pressure voltage Voltage range
(kPa.abs) V) (C) (kPa.abs) V) V)
EPL4PC-R3S 500 7 -401t0 125  20t0106.7  5.0+0.25 0.789t0 4.211  #%t/E Fha
EPL6GC-R3S 500 7 4010125  25t0 242 5.0£0.25 0.5t04.5 HaxdE i
54 5~F% Dimensions, mm
Direct mounting type x
~
T
LAO 7.
| - 5 ;)'
S =8
‘g[ =D w
2 )
" 43.7 0.3 "

S

L )| 0.15 0.1

L{;_ &
| / i
= I o
=h= % 0] l | ¥
: © L )
9 S © o ¥ L5
Q2 | & PR | = o
q N| S | E =
| o i < ,j 2 g N
| Y5 Ll >
(aV) I > Y.
(@5) il u°y
(08.49) AJ: LN
1. Vout ] 1019 <01
2.Vce | ] 12.47 204
3. GND | 8.7 0.2
252
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<ERBEK /T4 AX7YU—MF/INAL X Integrated circuits / Discrete devices> mm
SoP-8™ SOP-8E 0°210°
ﬂﬂ\ﬂﬂif HH‘HH = -
\ o @ | =3 o
q 1 lse o 2
(__:' 2 | T @€ g
Pin1 Indicator” |_|”|_| our Pint Indicator//5 B B B =
5.0+0.25 4.9:0.15 | § §
3 g g
= o=
. 4% ——
: s T [ 0.10
1.27 il .27 0.40+0.1 . $]0.25 W]
0.440.1 (3.10)
Elos0] pninf
BE
o
IR
DIP-8 PSOP-12 XKator .
8 5 3.gt0.15 ;
Doyl 2 .5%0.15 © 5.101
! S w_
e maERR — Hlhpng <
PRSP RN ©
"0.4203 S Py " P =
F] o N all i | =
15:0.3 = Sl e L e ‘/I% S
EL'[ i | o HE B = HHEHYY
“M 0asss 0388
2.54 3 %
0.520.1 3 7.8 %0.1 5 g
2.54%3=7.62 i NS
(=]
\H OIS
DIP-16 SOP-16(M)

16 9
Annnnan f

16 9
T T e e e e B il M
[ < o
Ol ¢ i ]
0 . ) 0
3 O o] =

IVVVVVVV\{;I

guorooom .
1 8

o 19.4+0.3

S 10.2+0.1 o

> ] ‘_1.5450.3 S o
=

0 u ________ [ ) o g

= — % §

N 0, il o o i o

~o.
Slo0s | T T 0.40+0.05

254TYP| | |l 05+0.1

T T
17.78+0.3

SOP-16(N) 9.96%i % SSOP-20
o
EARAAEAAER ALAARAAAAR p
e | ki
© g 7;0774'777" o 3 3
EEEEL 4% FHERERERY .
o LA - 08| 035005 0}i{/520.05
[1.27]0.35-0.51[6{0.25 W | 0.25% !
Pin1 Indicator
9] ae 7.850.08
e I
Sl w Ringnnistuininnuinl
= =i |38
=0.100)]
1) KRB (FABAXKN) DNy T —SH £ XTH, D ICICDN T *1) This is the package size for the representative device type (FA8AxxN).
BRI7 7V r—a>/— b (H%EE) E8BLZE 0, For other ICs, please refer to the separate application note (specifications).
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mm
TO-252
6.610-2 o 2.3%02
5.33:02 3 0.54:01
(=]
@ -
0
(=]
s @ 3
g S 1.010.2
L L
0.98% j'« o ‘ ! 5
Ml > O @ HO ' N T
4.6 = 1 E
0.81%% 0~0.25
Power MOSFET 0.78%% 0.540-1
+0.2 0. +0.
’C\T 5 1. Gate 2.286%02 | 2.286%0-2
o 402 2, 4. Drain
| 3. Source ©
g 4@? 0 Power MOSFET
= 4.7 Solder 1. Gate
Sgt(iir?r - .7 Plating 2, 4. Drain
plating %I ' 3. Source
K-pack(L)/I-pack: Power MOSFET T-pack(S)
K-pack(P)/I-pack: Diode w9
10+0' E\» 45 +0.2
6.5%% 2.3%02 S 182
5+0.2 P 0.5 0.1 @ =
o) g (1%}
= ‘ 3 o
@[y A S
B D @ ¢ - @ ©
| ) IH 19
- o
7]
0o Bl I 1.2:02 088 042
S |
wlg 5.08 2.7
06:8% [l]o5*0"
248) 28 0.2
. = Power MOSFET ~ IGBT
1. Gate 1. Gate
Power MOSFET 2, 4. Drain 2. Collector
1. Gate 3. Source 3. Emitter
2, 4. Drain
3. Source
T-pack(L): Power MOSFET TFP
T-pack(P): Diode
9.0:0.2
05 S
10%9° & 4.5202 7002 o1& Power MOSFET
S 1.3%0:2 ‘@ ‘ o’lo-
(<] #47 — ot e, G =
= m‘ )
=, o o % @ |
] 3= =
) |2 =
D ONE 2] =
T T - 1. Gate
Il‘ B = _2__L§2_(JJ 25‘ = (8:2) N 2, 3. Source
1 =02 ‘ ‘ o % &} (0.8) ~ 4. Drain
. ) =
I o € Diode
| © 1
02 Power MOSFET @
0.8 -0 0.4*2 1. Gate , e o
25402 0.2 0.2 Z DD 120 it Solder = g
.54 = 2.54* 2.7 = 3. Source 1.0:0.2 3.6:02 oy - S
‘ 1.0z02 | | ‘ < ) W_V &
olai
T (4.0)| (3.2
P (0.8) () For reference

View from P
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D2-Pack
10.16%02 g 4.57+02 = (10.16)
5 (1.27) &
| 7 = |
‘ |
a1 © |, - Tle
é 3 w +0.1 ‘ =
E o | 269* ‘
N 5= ‘ QP | @ |
= | | =
HANEH . ﬁ il ﬁ
ﬂf N
]
o
‘ I EF ‘ 0.25[BSC]
0.84%01
2.54[BSC] | 2.54[BSC]
TO-220AB
10 +8.5 10 +8,5 45 +0.2
03.6:02 1K 03,6202 g9 13202
N N~ T.ﬁ
(oY} © N ©
o, o L
. o (=]
0 © Q
- 0] @ | @ ® [ ™
+0.2 < <
1.2 S £
o o)
) I
0_878112 ;0 0.4+02
2.5410.2 ] 2_710.2
Power MOSFET IGBT
1. Gate 1. Gate
2. Drain 2. Collector
3. Source 3. Emitter
TO-220F TO-220F (SLS)
o +0.2 +0.2
10=05 +92 10205 +0.2 ﬁ 1005 +02 ﬁ
03.2-0 £3.2 01 2,702 03.2 0. 2 7%0.2
; § of ] 5: of -
ﬁ a o ﬁ « ol © |} eﬁ ° o © -
) { H [ H 1z - c>§ w r
% ~ 0 ~ 0 =
= N §Y ai| ©
o e oo &
a T o L L |
syt [T - ( c 10202
~ 1002 3 ~ 1p%02 = Yy 3 c
(<] L ® (<) J [2) 1.2 E %
0.2 — 1 )
# 0.702 H 0.7 *02 0.6 *0 H 0.7 %92 ) 05 32
T T
P D5l 2.54 *02 Ry sz 254 *02 2 54 %02 27102
+0.4
508 Power MOSFET - Power MOSFET
1. Gate %06 1. Gate
2. Drain og 2. Drain
3. Source 3. Source
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mm
TO-247 TO-247-P2
5102 " 503%015
15.5 08 +0.3 S 15.9015 1.9g¥0 5
11202 7| @3.4-01 4%02 N 5037019 $3.61+01 T‘i
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9 1 ! V| 5] . L
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£ I 5 2
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Power MOSFET
1. Gate
5 Drain Power MOSFET IGBT FWD
3: SeTeE 1. Gate 1. Gate 1. Anode
2. Drain 2. Collector 2. Cathode
3. Source 3. Emitter 3. Anode
TO-3P TO-3P(Q)
15.5 Max 15.5 Max 4502 -155Max. 03201
13202 23.2%0.1 13202 23.0%0.1 2202 1302 4.5%0.2 ‘02
10202 1002 | y—— — 10%0.2 % 1.5%0.2 07.27>
I; T T Ig 0 ]
15.1 203 7 o |y BT oy A H
3 s s s | VO o -
& o v o 0 ' wl K m
= « @ o ) ~ i
0 T N 2
16201 gﬂ 20201 16201 % w L TRk
< © 1.601 S
- ol ol ® - 2o0 || |l || 162019
1.112112 1.1fgf$ 0-5+8'2‘ I U
5.45 02 5.45 202 T.1.5 14492 0592 “ a6 o193
545402 5.45202 "
Power MOSFET IGBT
1. Gate 1. Gate Power MOSFET
2. Drain 2. Collector 1. Gate
3. Source 3. Emitter 2. Drain
3. Source
TO-3PF
5503
15,503 03.2 0.2 1 52732
Y ]
o 5 ]
© gg ]
H
g \ 8
m.
o L1
21203 H 1603 é
Il +0.2 8
1.1-01
ol ol ® 1 o2
5.45 0.2 5.45+0.2 - 5
I +0.2
0.6 0
Power MOSFET
1. Gate
2. Drain
3. Source
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NOTE) [ shows theoretical dimension and tolerance is

DETAIL A
M286 M403
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DETAIL A
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7E B /Order Quantity

+ Please give us order above min order unit and that of integral multipli-

+ This table subjects to single or reel package items(Except for taping

items)

+ Order unit of taping package is different every spec.
If you'd like to know how to order it,Please contact us.

7 N e LU x/INVE S EAL /)R 3 B AL
Description Package Type number Min. quantity per order | Min. quantity per packing
INT7T—MOSFET TO-220 28 All types 100 500
1% —F TO-220F/T0-220F(SLS) 100 500
TFP 1,500 1,500
[P)?C‘)"C’jeersMOSFETS T0-247 100 500
TO-3P, TO-3P(Q) 100 500
TO-3PF 100 500
TO-3PL 50 50
K-pack (S) 3,000 3,000
T-pack (S) 1,000 1,000
K-pack (L, P) 500 500
T-pack (L, P) 100 500
TO-220 -S2[ PP (Tube) 1,000 1,000
TO-220F -S3[IPP (Tube) 1,000 1,000
N7 —MOSFET T0-247-P2 AKX All types 600 600
T1X7—=NGBT
A1+ —K
Power MOSFETs
Discrete IGBTs
Diodes
£FB&MEE ICs TREER<EERA 2,000 2,000
All types (except for below types)
FA8A-[L], FA6A-LIL], FA1A-[J] | 3,000 3,000
FA5627, 28 3,000 3,000
FA5637 3,000 3,000
FA5641, 42, 43, 44 3,000 3,000
FA5680, FA5681 3,000 3,000
FA5696 3,000 3,000
FA5651 3,000 3,000
FA5752 3,000 3,000
FA5760 3,000 3,000
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BXZ%KF| /Type Number Index

Page Page Page Page Page Page
12MBI100VN-120-50 38 | IMBI600V-170-50 32 | 2MBI150XHA170-50 14 | 2MBI400XDE065-50 14| 2MBI650VXA-170EA-64 31| 2SK3516-01L, S 80
12MBI100VX-120-50 38 | 1IMBIGO0VF-120-50 32 | 2MBI1800XXF120P-50 16 | 2MBI400XDE120-50 14| 2MBI650XXA170E-50 16 | 2SK3519-01 80
12MBI50VN-120-50 38 | 1MBIB5S0VXA-170EH-50 35 | 2MBI1800XXF170P-50 16 | 2MBI400XEE170-50 14| 2MBI75VA-120-50 28| 2SK3520-01MR 80
12MBI50VX-120-50 38 | IMBI65S0VXA-170EH-54 35 | 2MBI200HH-120-50 36 | 2MBI400XHA170-50 14 | 2MBI75VA-170-50 28| 2SK3521-01L, S 80
12MBI75VN-120-50 38 | 1MBIG50VXA-170EL-50 35 | 2MBI200HJ-120-50 36 | 2MBI450VE-120-50 28| 2MBI75XAA170-50 14 | 2SK3522-01 80
12MBI75VX-120-50 ~ 38| IMBI650VXA-170EL-54 35 | 2MBI200VA-060-50 28 | 2MBI450VH-120-50 28 | 2MBI800VG-120P 30| 2SK3523-01R 80
1MBI1000UG-330 33| 1IMBI75U4F-120L-50 34 | 2MBI200VB-120-50 28 | 2MBI450VH-120F-50 28| 2MBI800VG-170E 30| 2SK3524-01 81
1MBI1000UG-330B 33| 1MBI800UG-330 ~ 33 | 2MBI200VH-120-50 28 | 2MBI450VJ-120-50 29| 2MBI800VT-170E =~ 30| 2SK3525-01MR 81
1MBI1000VXB-170EH-50 ~ 35| 1MBI900V-120-50 32 | 2MBI200VH-170-50 28 | 2MBI450VJ-120-80 29| 2MBIB00OXNE120-50 15| 2SK3526-01L, S 81
1MBI1000VXB-170EH-54 35| 1MBI90OVXA-120PC-50 35 | 2MBI200XAA065-50 14 | 2MBI450VN-120-50 29 | 2MBIB00XNF120-50 15| 2SK3527-01 81
1MBI1000VXB-170EL-50 35| 1MBI90OVXA-120PC-54 35 | 2MBI200XAA120-50 14 | 2MBI450VN-120-80 29| 2MBI900VXA-120E-50 31| 2SK3528-01R 81
1MBI1000VXB-170EL-54 35| 1MBIG0OVXA-120PD-50 35 | 2MBI200XBE120-50 14 | 2MBI450VN-120S-50 29 | 2MBI900VXA-120E-54 31| 2SK3535-01 79
1MBI100U4F-120L-50 34 | 1MBISOOVXA-120PD-54 35 | 2MBI200XHA170-50 14| 2MBI450VN-170-50 29| 2MBI900VXA-120P-50 - 31| 2SK3537-01MR 79
1MBI1200UE-330 33| 2MBI1000VXB-170E-50 31 | 2MBI225VJ-120-50 29| 2MBI450VX-120-50 29| 2MBI900VXA-120P-54 31| 2SK3554-01 79
1MBI1200VC-120P 33| 2MBI1000VXB-170E-54 31 | 2MBI225VN-120-50 29| 2MBI450VX-170-50 29| 2MBI900XXA120E-50 16| 2SK3555-01MR 79
1MBI1200VC-170E 33| 2VBI1000VXB-170EA50 ~ 31 | 2MBI225VN-120-80 29| 2MBI450XEE120-50 14 | 2MBI900XXA120P-50 16 | 2SK3556-01L, S 79
1MBI1200VR-170E =~ 33 | 2MBI1000VXB-170EA-54 31 | 2MBI225VN-120S-50 29 | 2MBI450XHA120-50 14 | 2MBPG00UN120V 45| 2SK3580-01MR 80
1MBI1400VXB-120PH-54 35| 2MBI1000XXB170E-50 16 | 2MBI225VX-120-50 29| 2MBI450XNA120-50 15| 2MSI1200VAT-170EC 47 | 2SK3581-01L, S 80
1MBI1400VXB-120PL-54 35| 2MBI100HB-120-50 36 | 2MBI225VX-170-50 29| 2MBI450XNA170-50 15| 2MSI1200VAT-170PC 47 | 2SK3590-01 79
1MBI1400VXB-170PH-50 35| 2MBI100HJ-120-50 36 | 2MBI225XNA120-50 15| 2MBI450XNB120-50 - 15 | 2MSI200VAB-120-53 47 | 2SK3591-01MR 79
1MBI1400VXB-170PH-54 ~ 35| 2MBI100VA-060-50 28 | 2MBI225XNA170-50 15| 2MBI450XNB170-50 15| 2MSI300VAH-120C-53 47 | 2SK3592-01L, S 79
1MBI1400VXB-170PL-50 35| 2MBI100VA-120-50 28 | 2MBI225XNB120-50 15| 2MBI550VJ-170-50 29 | 2MSI300VAN-120-53 47 | 2SK3593-01 79
1MBI1400VXB-170PL-54 35 | 2MBI100VA-170-50 28 | 2MBI225XNB170-50 15| 2MBI550VN-170-50 29| 2MSI400VE-170-53 47 | 2SK3594-01 79
1MBI1500UE-330 33| 2MBI100XAA120-50 14 | 2MBI300HJ-120-50 36 | 2MBI550VX-170-50 29| 2MSI450VAN-120-53 47| 2SK3595-01MR 79
1MBI1500UE-330B 33| 2MBI100XAA170-50 14 | 2MBI300VB-060-50 28| 2MBI600VD-060-50 28 | 2MSI450VAN-170-53 47 | 2SK3596-01L, S 79
1MBI150VA-120L-50 34 | 2MBI1200VG-120P 30 | 2MBI300VD-120-50 * 28 | 2MBI600VE-060-50 28 | 2MSI550VAN-170-53 47 | 2SK3597-01 79
1MBI1600VC-120P ~ 33| 2MBI1200VG-170E 30 | 2MBI300VE-120-50 28 | 2MBI600VE-120-50 28 | 2MSI600VAN-120-53 47 | 2SK3598-01 79
1MBI1600VC-170E 33 | 2MBI1200VT-170E 30 | 2MBI300VE-170-50 28 | 2MBI600VG-120P 30| 2SK3270-01 83 | 2SK3599-01MR 79
1MBI1600VR-170E 33 | 2MBI1200XXE120E-50 16 | 2MBI300VH-120-50 28 | 2MBI600VG-170E 30| 2SK3270-01 87| 2SK3600-01L, S 79
1MBI200HH-120L-50 ~ 36 | 2MBI1200XXE120P-50 ~ 16 | 2MBI300VH-170-50 28 | 2MBIG00VJ-120-50 29| 2SK3271-01 83 | 2SK3602-01 79
1MBI200U4H-120L-50 34 | 2MBI1200XXE170P-50 16 | 2MBI300VJ-120-50 29| 2MBI600VJ-120-80 29| 2SK3271-01 87 | 2SK3603-01MR 79
1MBI200VA-120L-50 34 | 2MBI1400VXB-120E-50 ~ 31 | 2MBI300VN-120-50 29| 2MBI600VN-120-50 29| 2SK3272-01L, S 83| 2SK3604-01L, S 79
1MBI2400VC-120P 33 | 2MBI1400VXB-120E-54 = 31 | 2MBI300VN-120S-50 29| 2MBIGOOVN-120-80 29| 2SK3272-01L, S 87 | 2SK3606-01 79
1MBI2400VC-170E 33 | 2MBI1400VXB-120P-50 ~ 31 | 2MBI300VN-170-50 29| 2MBI600VT-170E =~ 30| 2SK3272-01SJ 83| 2SK3607-01MR 79
1MBI2400VD-120P 33| 2MBI1400VXB-120P-54 ~ 31 | 2MBI300VX-120-50 29| 2MBI600VX-120-50 29| 2SK3272-01SJ 87 | 2SK3608-01L, S 79
1MBI2400VD-170E 33 | 2MBI1400VXB-170E-50 31 | 2MBI300VX-170-50 29 | 2MBI600VXA-120E-50 31| 2SK3273-01MR 83| 2SK3609-01 79
1MBI2400VR-170E 33 | 2MBI1400VXB-170E-54 31 | 2MBI300XBE065-50 14 | 2MBIG00VXA-120E-54 31| 2SK3273-01MR 87 | 2SK3610-01 79
1MBI2400VS-170E 33| 2MBI1400VXB-170P-50 31 | 2MBI300XBE120-50 14 | 2MBIG00XDE065-50 14 | 2SK3450-01 81| 2SK3611-01MR 79
1MBI300HH-120L-50 . 36 | 2MBI1400VXB-170P-54 ~ 31 | 2MBI300XEE170-50 14 | 2MBI600XDE120-50 14| 2SK3451-01MR 81| 2SK3612-01L, S 79
1MBI300U2H-060L-50 34 | 2MBI1400XXB120P-50 16 | 2MBI300XHA120-50 14 | 2MBIG00XEE065-50 14| 2SK3468-01 80 | 2SK3648-01 79
1MBI300V-170-50 32 | 2MBI1400XXB170P-50 ~ 16 | 2MBI300XHA170-50 14 | 2MBIG00OXEE120-50 14| 2SK3469-01MR 80 | 2SK3649-01MR 79
1MBI3600VD-120P 33 | 2MBI150HH-120-50 36 | 2MBI300XNA120-50 15| 2MBIG0OXEE170-50 14| 2SK3474-01 79| 2SK3650-01L, S 79
1MBI3600VD-170E 33| 2MBI150HJ-120-50 36 | 2MBI300XNA170-50 15| 2MBI6G00XHA120-50 14| 2SK3501-01 81| 2SK3651-01R 79
1MBI3600VS-170E 33| 2MBI150VA-060-50 28 | 2MBI300XNB120-50 15| 2MBIG0OXNE120-50 15| 2SK3502-01MR 81| 2SK3676-01L, S 81
1MBI400HH-120L-50 36 | 2MBI150VA-120-50 28 | 2MBI300XNB170-50 15| 2MBIGOOXNE170-50 15| 2SK3504-01 80 | 2SK3680-01 80
1MBI400V-120-50 32 | 2MBI150VB-120-50 ~ 28 | 2MBI400VB-060-50 28 | 2MBI6G00XNF120-50 15| 2SK3505-01MR 80| 2SK3681-01 81
1MBI400V-170-50 32| 2MBI150VH-170-50 28 | 2MBI400VD-060-50 28 | 2MBIGOOXNF170-50 15| 2SK3512-01L, S 80 | 2SK3682-01 80
1MBI400VF-120-50 32| 2MBI150XAA065-50 14 | 2VBI400VD-120-50 28 | 2MBI650VXA-170E-50 31| 2SK3513-01L, S 81| 2SK3683-01MR 80
1MBI50U4F-120L-50 34 | 2MBI150XAA120-50 14 | 2MBI400VE-170-50 28 | 2MBIGS0VXA-170E-54 31| 2SK3514-01 80| 2SK3684-01L, S 80
1MBI600V-120-50 32 | 2MBI150XAA170-50 14 | 2MBI400XBE065-50 14 | 2MBI650VXA-170EA-50 31| 2SK3515-01MR 80| 2SK3685-01 80
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28K3686-01 81| 2SK3988-01 81 | 6MBI200XBA120-50 12| 6MBP25VAA120-50 39 | 7MBP50VFN060-50 39 | 7MBR15VJA120-53 22
2SK3687-01MR 81| 2SK3989-01MR 81 | 6MBI200XBE120-50 12| 6MBP25VBA120-50 39 | 7MBP50VFN120-50 39 | 7MBR15VKA060-50 21
2SK3688-01L, S 81| 2SK3990-01L, S 81 | 6MBI200XXA120-50 12| 6MBP25VDA120-50 41| 7MBP75VDA060-50 41| 7MBR15VKA120-50 21
28K3689-01 81| 2SK4004-01MR 80 | 6MBI200XXE120-50 12 | 6MBP25VFN120-50 39| 7MBP75VDA120-50 41| 7MBR15VKB120-50 21
28K3692-01 80| 2SK4040-01 80 | 6MBI225V-120-50 27 | 6MBP300VEA060-50 41| 7MBP75VDN120-50 41| 7MBR15VKC060-50 21
28K3693-01MR 80| 2SK4047-01S 83 | 6MBI225V-120-80 27 | 6MBP30VAA060-50 39| 7MBP75VFN060-50 39| 7MBR15VKC120-50 21
28K3694-01L, S 80| 2SK4047-01S 87 | 6MBI225XNA120-50 13 | 6MBP30XSD060-50 17 | 7MBR100VB060-50 23 | 7MBR15VKD120-50 21
2SK3695-01 82| 2SK4068-01 83 | 6MBI225XNA170-50 13 | 6BMBP30XSF060-50 17 | 7MBR100VJC120-50 22 | 7MBR15XKA065-50 9
2SK3696-01MR 82| 25K4068-01 87 | 6MBI300V-120-50 27 | 6MBP35VBA120-50 39 | 7MBR100VJC120-53 22 | 7MBR15XKA120-50 9
28K3697-01 82| 4MBI220VF-170R2-50 37 | 6MBI300V-120-80 27 | 6MBP35VDA120-50 41| 7MBR100VN120-50 23| 7MBR15XKB120-50 9
2SK3698-01 81| 4MBI300VG-120R1-50 37 | 6MBI300V-170-50 27 | 6MBP35VFN120-50 39| 7MBR100VP060-50 - 23 | 7MBR15XKC065-50 9
28K3699-01MR 81| 4MBI300VG-120R-50 ~ 37 | 6MBI300XNA120-50 13 | 6MBP35XSD060-50 17 | 7MBR100VR060-50 23 | 7MBR15XKC120-50 9
28K3725-01 80| 4MBI340VF-120R-50 37 | 6MBI300XNA170-50 13| 6MBP35XSF060-50 17 | 7MBR100VR120-50 23 | 7MBR15XKD120-50 9
28K3726-01MR 80| 4MBI400VF-120R-50 37 | 6MBI450V-120-50 27 | 6MBP400VEA060-50 41| 7MBR100VX120-50 24 | 7MBR20VKA060-50 21
2SK3727-01 81| 4MBI400VG-060R-50 37 | 6MBI450V-170-50 27 | 6MBP50VAA060-50 39| 7MBR100VY060-50 24 | 7MBR20VKC060-50 21
28K3728-01MR 81| 4MBI450VB-120R1-50 ~ 37 | 6MBI450XNA120-50 13 | 6MBP50VBA060-50 39| 7MBR100VZ060-50 24 | 7MBR20XKA065-50 9
28K3730-01MR 83| 4MBI450VB-170R2-50 37 | 6MBI450XNA170-50 13| 6MBP50VBA120-50 - 39 | 7MBR100VZ120-50 24 | 7MBR20XKC065-50 9
2SK3730-01MR 87| 4MBI450VF-120RD-50 37 | 6MBIS0VA-060-50 26 | 6MBP50VDA060-50 ~ 41 | 7MBR100XNA065-50 10 | 7MBR25VA120-50 23
2SK3753-01R 81| 4MBIB00VB-170R2-50 37 | 6MBI50VA-120-50 26 | 6MBP50VDA120-50 41| 7MBR100XNA120-50 10| 7MBR25VJB120-50 22
28K3772-01 80| 4MBI600VC-120-50 37 | 6MBI5S0VW-060-50 26 | 6MBP50VDN120-50 41 | 7MBR100XPE065-50 10 | 7MBR25VJB120-53 22
2SK3773-01MR 80| 4MBIBOOVM-120-50 37 | 6MBIS0VW-120-50 26 | 6MBP50VFN060-50 39 | 7MBR100XRA065-50 10 | 7MBR25VKB120-50 21
28K3774-01L, S 80| 4MBI650VB-120R1-50 37 | 6MBI550V-120-50 27 | 6MBP50VFN120-50 39 | 7MBR100XRA120-50 10 | 7MBR25VKD120-50 21
28K3775-01 80| 4MBI900VB-120R1-50 37 | 6MBIGOOVW-065V 45| 6MBP75VBA060-50 39 | 7MBR100XXA065-50 11 | 7MBR25VM120-50 23
28K3778-01 79| 6MBI100U4B-170-50 ~ 26 | 6MBIG00XNA120-50. - 13 | 6MBP75VDA060-50 41| 7MBR100XXA120-50 11 | 7MBR25VP120-50 23
2SK3779-01R 79| 6MBI100VA-060-50 26 | 6MBIG00XNA170-50 13 | 6MBP75VDA120-50 41| 7MBR100XYE065-50 11 | TMBR25VW120-50 24
28K3804-01S 83| 6MBI100VA-120-50 26 | 6MBI75VA-060-50 26 | 6MBP75VDN120-50 41 | 7MBR100XZA065-50 11| 7MBR25VY120-50 24
2SK3804-01S 87| 6MBI100VB-120-50 26 | 6MBI75VA-120-50 26 | 6MBP75VFN060-50 39 | 7MBR100XZA120-50 11 | 7MBR25XKA120-50 9
28K3882-01 79| 6MBI100VJC-120-50 25 | 6MBI75VW-060-50 26 | 6MSI100VB-120-50 46 | 7MBR10VKA060-50 21 | 7MBR25XKB120-50 9
28K3886-01MR 79| 6MBI100VJC-120-53 25 | 6MBI75VW-120-50 26 | 7MBP100VDA060-50 41| 7MBR10VKA120-50 21 | 7MBR25XKC120-50 9
2S5K3887-01 81| 6MBI100VW-060-50 26 | 6MBIBOOXV-075V-01 45| 7MBP100VDA120-50 41| 7MBR10VKC060-50 21 | 7MBR25XKD120-50 9
28K3888-01MR 81| 6MBI100VW-120-50 26 | 6MBP100VDA0B0-50 41| 7MBP100VDN060-50 41| 7MBR10VKC120-50 21 | 7MBR30VKA060-50 21
28K3889-01L, S 81| 6MBI100VX-120-50 ~ 26 | 6MBP100VDA120-50 41| 7MBP100VDN120-50 41 | 7MBR10XKA065-50 9| 7MBR30VKC060-50 21
28K3891-01R 81| 6MBI100VX-170-50 ~ 26 | 6MBP100VDN060-50 ~ 41 | 7TMBP100VEA120-50 41| 7MBR10XKA120-50 9 | 7MBR30XKA065-50 9
28K3916-01 80| 6MBI100XBA120-50 12 | 6MBP100VDN120-50 41 | 7MBP100VFN060-50 39| 7MBR10XKC065-50 9 | TMBR30XKC065-50 9
28K3917-01MR 80| 6MBI100XXA120-50 12 | 6MBP100VEA120-50 41 | 7MBP150VDA060-50 41 | 7MBR10XKC120-50 9| 7MBR35VA120-50 23
28K3920-01 79| 6MBI150U4B-170-50 26 | 6MBP100VFN060-50 39| 7MBP150VDN060-50 41 | 7MBR150VN120-50 23 | 7MBR35VB120-50 23
28K3921-01L, S 79| 6MBI150VB-060-50 26 | 6MBP10VAA120-50 39 | 7MBP150VEA120-50 41| 7MBR150VR060-50 ~ 23 | 7MBR35VJB120-50 22
28K3922-01 79| 6MBI150VB-120-50 26 | 6MBP150VDA060-50 ~ 41 | 7MBP200VDA0B0-50 41| 7MBR150VR120-50 23 | 7MBR35VJB120-53 22
28K3928-01 82| 6MBI150VJC-120-50 25 | 6MBP150VDN060-50 41 | 7MBP200VDN060-50 41| 7MBR150VX120-50 24 | 7MBR35VJB120A-50 22
28K3929-01MR 82| 6MBI150VJC-120-53 25 | 6MBP150VEA120-50 41 | 7MBP200VEA060-50 41| 7MBR150VZ060-50 24 | 7MBR35VJB120A-53 22
28K3930-01L, S 82| 6MBI150VJC-120-55 25 | 6MBP15VAA120-50 39| 7MBP200VEA120-50 41| 7MBR150VZ120-50 24 | 7MBR35VKB120-50 21
28K3931-01 80| 6MBI150VJC-120-58 25 | 6MBP15XSD060-50 17 | 7MBP25VDA120-50 41| 7MBR150XNA065-50 10 | 7MBR35VKD120-50 21
28K3932-01MR 80| 6MBI150VX-060-50 26 | 6MBP15XSF060-50 17 | 7TMBP25VFN120-50 39 | 7MBR150XNE120-50 10 | 7MBR35VM120-50 23
28K3933-01L, S 80| 6MBI150VX-120-50 26 | 6MBP200VDA060-50 41 | 7MBP300VEA060-50 41 | 7MBR150XRA065-50 10 | 7MBR35VP120-50 23
28K3981-01 81| 6MBI150XBA120-50 12 | 6MBP200VDN060-50 ~ 41 | 7MBP35VDA120-50 41| 7MBR150XRE120-50 10 | 7MBR35VW120-50 24
28K3982-01MR 81| 6MBI150XXA120-50 12 | 6MBP200VEA060-50 41 | 7MBP35VFN120-50 39| 7MBR150XXA065-50 11| 7MBR35VY120-50 24
28K3983-01L, S 81| 6MBI180VB-120-50 26 | 6MBP200VEA120-50 41| 7MBP400VEA0B0-50 41| 7MBR150XXE120-50 11 | 7MBR35XKB120-50 9
28K3985-01 80| 6MBI180VB-120-55 26 | 6MBP20VAA060-50 39 | 7MBP50VDA060-50 41 | 7MBR150XZA065-50 11| 7MBR35XKD120-50 9
28K3986-01MR 80| 6MBI180VX-120-50 26 | 6MBP20XSD060-50 17 | 7MBP50VDA120-50 41| 7MBR150XZE120-50 11 | 7MBR35XMA120-50 10
28K3987-01L, S 80| 6MBI180VX-120-55 26 | 6MBP20XSF060-50 17 | 7MBP50VDN120-50 41| 7MBR15VJA120-50 22 | 7MBR35XPA120-50 10
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7MBR35XWA120-50 11| 7MBR75XYE120-50 11| FA5510P/N 54 | FABA39N 52 | FDCY50C65A 49| FMAB5N15T2 83
7MBR35XYA120-50 11| 7MBR75XZA120-50 11| FA5511P/N 54 | FASA40N 52 | FDRP15S60L 102 | FMA80ON10T2 83
7MBR50VA060-50 23| 7MBR8VJA120-50 22| FA5514P/N 54 | FASA41N 52 | FDRP25S60L 102 | FMCO3N60E 74
7MBR50VB120-50 23| 7MBR8VJA120-53 22| FA5515P/N 54 | FASAG6ON 52| FDRW12S120J 103 | FMCO5N50E 73
7MBR50VJC120-50 22| 7MSR100VB060-50 47 | FA5570N 56 | FASAG1IN 52 | FDRW15S60L 102 | FMCO5N60E 74
7MBR50VJC120-53 22| 7MSR35VB120-50 47 | FA5571N 56 | FABAG4N 52| FDRW20S120J 103 | FMCO6NGOES 77
7MBR50VKB060-50 21| 7MSR50VB060-50 47 | FA5572N 56 | FASAG5N 52 | FDRW25S60L 102 | FMCO6N80E 74
7MBR50VKD060-50 21| 7MSR50VB120-50 47 | FA5573N 56 | FASA70ON 52| FDRW30S120J 103 | FMCO6N90E 75
7MBR50VM120-50 23| 7MSR75VB060-50 47 | FA5574N 56 | FASA71IN 52 | FDRW35S60L 102 | FMCO7N50E 73
7MBR50VN120-50 23| EPL4PC-R3S 104 | FA5577N 56 | FASBA74N 52| FDRW40C120J 103 | FMCO7N90E 75
7MBR50VP060-50 23| EPL6GC-R3S 104 | FA5590N 58 | FABA75N 52| FDRW50C60L 102 | FMCO8N8OE 74
7MBR50VP120-50 23| ESAD83-004R 101 | FA5591N 58 | FASA8ON 52| FDRW60C120J 103 | FMC10N60E 74
7MBR50VR120-50 23| ESAD83-006R 101| FA5601N 58 | FASBA81N 52 | FDRW70C60L 102 | FMC11N60E 74
7MBR50VW120-50 24| ESAD83M-004RR 101 | FA5604N 54 | FA8BA84N 52 | FGW15N120H 44 | FMC12N50E 73
7MBR50VX120-50 24| ESAD83M-006RR 101 | FA5605N 54 | FABA85N 52| FGW15N120HD 44 | FMC12N50ES 76
7MBR50VY060-50 24| ESAD92-02R 101 | FA5606N 54 | FABA90ON 52| FGW15N120VD 44 | FMC12N60ES 77
7MBR50VY120-50 24| ESAD92-03R 101| FA5607N 54 | FASA91N 52 | FGW25N120VD 44 | FMC13N60E 74
7MBR50VZ120-50 24| ESAD92M-02RR 101 | FA5612N 58| FABA94N 52 | FGW25N120W 43| FMC13N60ES 77
7MBR50XKB065-50 9| ESAD92M-03RR 101 | FA5613N 58 | FASA95N 52| FGW25N120WD 43| FMC16N50E 73
7MBR50XKD065-50 9| F5018 88| FA5640N 56 | FDCA06S65 48| FGW25N120WE =~ 43| FMC16N50ES 76
7MBR50XMA065-50 10| F5019 88| FA5641N 56 | FDCA08S65 48 | FGW30N120H 44 | FMC16N60E 74
7MBR50XMA120-50 10| F5020 88| FA5642N 56 | FDCA10S65 48 | FGW30N120HD 44 | FMC16N60ES 77
7MBR50XPA065-50 10| F5033 88| FA5643N 56 | FDCA18S120 48 | FGW30N60VD 44| FMC20N50E 73
7MBR50XPA120-50 10| F5041 88| FA5644N 56 | FDCA20C65 48 | FGW35N60H 44| FMC20N50ES 76
7MBR50XWA065-50 11| F5042 88| FA5648N 56 | FDCA25S65 48| FGW35N60HC 44| FMC29N60S1FDA 84
7MBR50XWA120-50 11| F5043 88| FA5650N 61| FDCC10S65 48 | FGW35N60HD 44| FMC49N20T2 83
7MBR50XYA065-50 11| F5044H 88| FA5651N 61| FDCC10S65A 49| FGW40N120H 44| FMC60N0O79S2A 85
7MBR50XYA120-50 11| F5045P 88 | FA5680N 52| FDCC20C65 48| FGW40N120HD 44| FMC60N081S2FDA 85
7MBR75VB060-50 23| F5048 88| FA5681N 52| FDCC20C65A 49 | FGW40N120VD 44| FMC60N0O88S2A 85
7MBR75VB120-50 23| F5055 88| FA5695N 58 | FDCC25S65 48 | FGW40N120W 43| FMC60N099S2A 85
7MBR75VJC120-50 22| F5062H 88| FA5696N 58| FDCC25S65A 49| FGW40N120WD 43| FMC60N105S2FDA 85
7MBR75VJC120-53 22| F5063L 88| FA5751N 61| FDCP06S65 48| FGW40N120WE 43| FMC60N125S2A 85
7MBR75VN120-50 23| F5072H 88| FA5752N 61| FDCP08S65 48 | FGW40N65W 43| FMC60N160S2A 85
7MBR75VP060-50 23| F5106H 88| FA5760N 60| FDCP10S65 48 | FGW40N65WD 43 | FMC65N15T2 83
7MBR75VR120-50 23| F5112H 88| FAGAOON 60 | FDCP10S65A 49| FGW40N65WE 43| FMC80N10R6 83
7MBR75VX120-50 24| FA13842P/N 54 | FAGA10N 60 | FDCP20C65 48 | FGW50N60H 44| FMC80N10R6 87
7MBR75VY060-50 24| FA13843P/N 54 | FAGATIN 60| FDCP20C65A 49| FGW50N60HC 44| FMC80N10T2 83
7MBR75VZ120-50 24| FA13844P/N 54 | FAGA30ON 60 | FDCP25S65 48 | FGW50N60HD 44| FMD60N280S2 67
7MBR75XMA065-50 10| FA13845P/N 54 | FABA31IN 60 | FDCP25S65A 49| FGW50N60VD 44| FMD60N380S2 67
7MBR75XME120-50 10| FA1AQ0N 58 | FA7700V 62| FDCY10S65 48 | FGW50N65W 43 | FMHO6N8OE 74
7MBR75XNA065-50 10| FA1AO1IN 58| FA7701V 62| FDCY10S65A 49 | FGW50N65WD 43 | FMHO6N90E 75
7MBR75XNA120-50 10| FA1A10N 58| FA7703V 62| FDCY18C120A 49 | FGW50N65WE 43 | FMHO7N70E 74
7MBR75XPA065-50 10| FA1A1IN 58| FA7704V 62| FDCY18S120 48 | FGW6B0N65W 43| FMHO7N90E 75
7MBR75XPE120-50 10| FA1A21N 58| FA7T711V 62| FDCY20C65 48 | FGW60N65WD 43 | FMHO8N8SOE 74
7MBR75XRA120-50 10| FA1A31N 58 | FAT764AN/P 62| FDCY20C65A 49 | FGW60N65WE 43 | FMHO9N70E 74
7MBR75XWA065-50 11| FA3641P/N 54 | FASAOON 52| FDCY25S65 48| FGW75N60H 44 | FMHO9N9OE 75
7MBR75XWE120-50 11| FA3647P/N 54 | FASAOIN 52| FDCY25S65A 49| FGW75N60HC 44| FMH10N80OE 74
7MBR75XXA065-50 11| FA3687V 62| FA8BA12N 52| FDCY36C120 48| FGW75N60HD 44| FMH11N70E 74
7MBR75XXA120-50 11| FA5502P/M 58| FASBA27N 52| FDCY36C120A 49| FGW85N60RB 44 | FMH11N9OE 75
7MBR75XYA065-50 11| FA5504P/N 54 | FASA37N 52| FDCY50C65 48 | FMA49N20T2 83| FMH13N60OES 77

126



BB /Type Number Index

Page Page Page Page Page Page
FMH13N60S1 70| FMI16N60OES 77| FMP60ON105S2FD 69| FMV13N60E 74| FMW30N60S1 70| FMY52N65S1FDA 84
FMH13N80E 74| FMI20N50E 73| FMP60N125S2 67 | FMV13N60ES 77| FMW30N60S1FD 71| FMY53N60S1A 84
FMH15N60S1 70| FMI20N50ES 76| FMPB0N133S2FD = 69| FMV13N60S1 70| FMW35N60S1 70| FMYBONO25S2A 85
FMH16N50E 73| FMI49N20T2 83| FMP60N160S2 67 | FMV13N8OE 74| FMW35N60S1FD 71| FMYBONO40S2A 85
FMH16N50ES 76| FMIB5N15T2 83| FMP60N170S2FD 69| FMV15N60S1 70| FMW40N60S1 70| FMYBONO70S2A 85
FMH16N60ES 77| FMIBON10T2 83| FMP60N190S2 67 | FMV15N70E 74| FMW40N60S1FD 71| FMYBONO79S2A 85
FMH17N60OES 77| FML12N50ES 76 | FMP60N280S2 67 | FMV16N50E 73| FMW47N60S1 70| FMY60NO81S2FDA 85
FMH19N6OE 74| FML12N60ES 77| FMP60N380S2 67 | FMV16N50ES 76| FMW47N60S1FD 71| FMYBONO88S2A 85
FMH19NGOES 77| FML13N60ES 77| FMP65N101S2 68| FMV16N60E 74| FMW57N60S1 70 | FMYBON099S2A 85
FMH20N50E 73| FML16N50ES 76| FMP65N15T2 83| FMV16N60OES 77| FMW57N60S1FD 71| FMY60ON105S2FDA 85
FMH20N50ES 76| FML16N60ES 77| FMP80ON10T2 83| FMV17N6OES 77| FMW60N025S2 68| FMYB0ON125S2A 85
FMH20N60S1 70| FML19N50G 80| FMRO9N90E 75| FMV19N60E 74| FMW60N027S2FD 69| FMYBON160S2A 85
FMH20N60S1FD 71| FML20N50ES 76 | FMR11N9OE 75| FMV19N60OES 77| FMW60N040S2 68 | FMY67N30ESF 87
FMH21N50ES 76| FMPO3N60E 74| FMR17N60ES 77 | FMV20N50E 73| FMW6B0N043S2FD 69| FMYB7N60S1FDA 84
FMH22N60S1 70| FMPO5N50E 73| FMR19N6OE 74| FMV20N50ES 76| FMW60N055S2 68 | FMY68N60S1A 84
FMH22N60S1FD 71| FMPO5NG0OE 74| FMR19N6OES 77 | FMV20N60S1 70| FMW6B0NO59S2FD 69| FMY72N30ES 86
FMH23N50E 73| FMPO6N60E 74| FMR21N50ES 76 | FMV20N60S1FD - 71| FMW60N070S2 68 | KP883C02 92
FMH23N50ES 76| FMPO6NG60ES 77| FMR23N50E 73 | FMV21N50ES 76| FMWB0NO75S2FD 69 | KP923C2 99
FMH23N60E 74| FMPO7N50E 73| FMR23N50ES 76 | FMV22N60S1 70| FMW60N079S2 68 | KP926S2 99
FMH23N60ES 77| FMPO7N60S1 70| FMR23N60E 74| FMV22N60S1FD 71| FMW60N084S2FD 69| KS823C03 92
FMH28N50E 73| FMPOBNS50E 73| FMR23N60ES 77 | FMV23N50E 73| FMW60N088S2 68 | KS823C04 92
FMH28N50ES 76| FMPO8N60S1 70| FMR28N50E 73 | FMV23N50ES 76| FMW60N094S2FD 69 | KS823C09 92
FMH30N60S1 70| FMP10N60OE 74| FMR28N50ES 76| FMV24N25G 79| FMW60N099S2 67 | KS826S04 91
FMH30N60S1FD 71| FMP10N60S1 70| FMVO3N60E 74| FMV30N60S1 70| FMW60N105S2FD 69 | KS883C02 92
FMH35N60S1 70| FMP11N60E 74| FMVO5N50E 73| FMV30N60S1FD 71| FMW60N125S2 67 | KS923C2 99
FMH35N60S1FD 71| FMP12N50E 73| FMVO5N60E 74 | FMV35N60S1 70| FMW60N133S2FD 69 | KS926S2 99
FMH40N60S1 70| FMP12N50ES 76| FMVO6N60OE 74| FMV35N60S1FD 71| FMWG0N160S2 67 | KS986S3 100
FMH40N60S1FD 71| FMP12N60ES 77| FMVO6NGOES 77 | FMV40N60S1 70| FMW60ON170S2FD 69 | KS986S4 100
FMH47N60S1 70| FMP13N60E 74| FMVO6N80OE 74| FMV60N070S2 68| FMW60N190S2 67 | MS808C06 92
FMH47N60S1FD 71| FMP13N60ES 77| FMVO6N90E 75| FMVBONQO75S2FD 69| FMW65N029S2 68 | MS838C04 92
FMHB0N280S2 67| FMP13N60S1 70| FMVO7N50E 73| FMV60N079S2 68| FMW65N045S2 68 | MS862C08 95
FMIO3NGOE 74| FMP15N60S1 70| FMVO7N60S1 70 | FMVBON084S2FD 69| FMW65N079S2 68| MS865C04 95
FMIO5N50E 73| FMP16N50E 73| FMVO7N65E 74 | FMV60N088S2 68| FMW65N101S2 68 | MS865C08 95
FMIO5NGOE 74| FMP16N50ES 76| FMVO7N70E 74| FMV6ON094S2FD 69| FMW79N60S1 70| MS865C10 96
FMIOBNGOES 77| FMP16N60E 74| FMVO7N90OE 75| FMV60N099S2 67| FMW79N60S1FD 71| MS865C12 96
FMIOBNSOE 74| FMP16N60ES 77| FMVO8N50E 73| FMV60ON105S2FD 69| FMY100NO6T 87 | MS865C15 96
FMIOBN9OE 75| FMP20N50E 73| FMVO8N60S1 70 | FMV60N125S2 67| FMY100N10R6 83 | MS868C04 95
FMIO7N50E 73| FMP20N50ES 76| FMVO8NSOE 74| FMV60ON133S2FD 69| FMY100N10R6 87 | MS868C10 96
FMIO7N9OE 75| FMP20N60S1 70| FMVO9NG5E 74 | FMV60N160S2 67| FMY22N60ESF 87 | MS868C12 96
FMIOBNSOE 74| FMP20N60S1FD 71| FMVO9N70E 74| FMV6ON170S2FD 69| FMY24N60ES 86 | MS868C15 96
FMI10N60E 74| FMP22N60S1 70| FMVO9N9OE 75| FMV60N190S2 67| FMY29N60S1FDA 84 | MS906C2 99
FMI11IN60OE 74| FMP22N60S1FD 71| FMV10NGOE 74 | FMV60N280S2 67| FMY30N60OESF 87 | MS906C3 99
FMI12N50E 73| FMP30N60S1 70| FMV10N60S1 70 | FMV60N380S2 67| FMY31N60OES 86 | MS985C3 100
FMI12N50ES 76| FMP30N60S1FD 71| FMV10N8OE 74 | FMV65N079S2 68| FMY35N60ESF 87 | MS985C4 100
FMI12N60ES 77| FMP49N20T2 83| FMV11IN60E 74| FMV65N101S2 68| FMY36N60ES 86 | PA868C10R 96
FMI13N60E 74| FMP60ON079S2 68| FMV11IN70E 74 | FMW15N60S1 70| FMY46N60S1FDA 84 | PA868C15R 96
FMI13N60ES 77| FMPB60ON084S2FD 69| FMV11N9OE 75| FMW20N60S1 70| FMY47N30ESF 87 | PA905C4R 101
FMI16N50E 73| FMP60N088S2 68| FMV12N50E 73| FMW20N60S1FD 71| FMY47N60S1A 84 | PG865C15R 96
FMI16N50ES 76| FMP60N094S2FD 69| FMV12N50ES 76 | FMW22N60S1 70| FMY50N30ES 86 | PG985C3R 100
FMI16N60E 74| FMP60ON099S2 67 | FMV12N60ES 77| FMW22N60S1FD 71| FMY52N60S1FDA 84 | PG985C4R 100
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PH865C12 96| YA862C10R 96| YG804S06R 91| YG911S2R 99
PH865C15 96| YA862C12R 96| YG805C04R 92| YG911S3R 99
PH868C12 96| YA862C15R 96| YG805C06R 92 | YG912S2R 99
PH868C15 96| YA865C04R 95| YG805C10R 92| YG971S6R 97
PH975C6 97| YA865C06R 95| YG808C10R 92| YG971S8R 97
PH985C6 98| YA865C08R 95| YG811S04R 91| YG972S6R 97
TP802C04R 101| YA865C10R 96| YG811S06R 91| YG975C6R 97
TP862C12R 96| YA865C12R 96| YG812S04R 91| YG981S6R 98
TP862C15R 96| YA865C15R 96| YG838C04R 92 | YG982C3R 100
TP865C12R 96| YA868C04R 95| YG861S12R 94| YG982C4R 100
TP865C15R 96| YA868CO06R 95| YG861S15R 94 | YG982C6R 98
TP868C10R 96| YA868CO8R 95| YG862C06R 95| YG982S6R 98
TP869CO6R 95| YA868C10R 96| YG862C08R 95| YG985C3R 100
TP869C08R 95| YA868C12R 96| YG862C10R 96 | YG985C4R 100
TP869C10R 96| YA868C15R 96| YG862C12R 96 | YG985C6R 98
TP901C2R 101| YA869CO6R 95| YG862C15R 96
TP902C2R 101| YA869C08R 95| YG865C04R 95
TP902C3R 101| YA869C10R 96| YG865C06R 95
TP906C2R 101| YA869C12R 96| YG865C08R 95
TS802C04R 101| YA869C15R 96| YG865C10R 96
TS805C04R 101| YA872C10R 93| YG865C12R 96
TS808C06R 101| YA872C12R 93| YG865C15R 96
TS862C06R 95| YA872C15R 93| YG868C04R 95
TS862C08R 95| YA872C20R 93| YG868CO6R 95
TS862C10R 96| YA875C10R 93| YG868CO8R 95
TS862C12R 96| YA875C12R 93| YG868C10R 96
TS862C15R 96| YA875C15R 93| YG868C12R 96
TS865C04R 95| YA875C20R 93| YG868C15R 96
TS865C06R 95| YA878C10R 93| YG869C06R 95
TS865C08R 95| YA878C12R 93| YG869C08R 95
TS865C10R 96| YA878C15R 93| YG869C10R 96
TS865C12R 96| YA878C20R 93| YG869C12R 96
TS865C15R 96| YA971S6R 97 | YG869C15R 96
TS868C04R 95| YA972S6R 97| YG872C10R 93
TS868C06R 95| YA975C6R 97| YG872C12R 93
TS868C08R 95| YA981S6R 98| YG872C15R 93
TS868C10R 96| YA982C3R 100| YG872C20R 93
TS868C12R 96| YA982C4R 100| YG875C10R 93
TS868C15R 96| YA982C6R 98| YG875C12R 93
TS902C2R 101| YA982S6R 98| YG875C15R 93
TS902C3R 101| YA985C3R 100| YG875C20R 93
TS906C2R 101| YA985C4R 100| YG878C10R 93
TS982C3R 100| YA985C6R 98| YG878C12R 93
TS982C4R 100| YG801C04R 92| YG878C15R 93
TS982C6R 98| YG801CO6R 92| YG878C20R 93
TS985C3R 100| YG801C10R 92| YG901C2R 99
TS985C4R 100| YG802C04R 92| YG901C3R 99
TS985C6R 98| YG802C06R 92| YG902C2R 99
YA862C06R 95| YG802C10R 92| YG902C3R 99
YA862C08R 95| YG803C06R 92| YG906C2R 99
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+ Models listed below are for maintenance products only.
+ Do not use them for new designing

{R=F#517H%% /Maintenance products

HtE Y i A HtE Lt
Description Type number Description Type number Description Type number
INTD —FINA X 6MBP100RA060 INT—=FINA X 7MBP25RJ120 BREAAF— K CB803-03
Power Devices 6MBP100RA120 Power Devices 7MBP25RU2A120 Rectifier Diodes CB863-06
6MBP100RTB060 7MBP25TEA120-50 CB863-12
6MBP100RTJ060 7MBP300RA060 CB863-15
6MBP100TEA060-50 7MBP50RA060 ERA81-004
6MBP150RA060 7MBP50RA120 ERA82-004
6MBP150RA120 7MBP50RJ120 ERA83-004
6MBP150RTB0O60 7MBP50RTB060 ERA83-006
6MBP150RTJ060 7MBP50RTJ060 ERA84-009
6MBP150TEA060-50 7MBP50RU2A120 ERA85-009
6MBP15RA120 7MBP50TEA060-50 ERA91-02
6MBP200RA060 7MBP50TEA120-50 ERA92-02
6MBP20RTA060 7MBP75RA060 ERB81-004
6MBP25RA120 7MBP75RA120 ERB83-004
6MBP25RJ120 7MBP75RJ120 ERB83-006
6MBP25RU2A120 7MBP75RTB060 ERB84-009
6MBP25TEA120-50 7MBP75RTJ060 ERB91-02
6MBP300RA060 7MBP75RU2A120 ERB93-02
6MBP50RA060 7MBP75TEA060-50 ERC81-004
6MBP50RA120 7MBP75TEA120-50 ERC81-006
6MBP50RJ120 7MBR10UF120 ERC81S-004
6MBP50RTB060 7MBR15UF060 ERC84-009
6MBP50RTJ060 7MBR15UF120 ERC91-02
6MBP50RU2A120 7MBR20UF060 FD867-12
6MBP50TEA060-50 7MBR30UF060 FD867-15
6MBP50TEA120-50 FD868-12
6MBP75RA060 FD868-15
6MBP75RA120 SC802-04
6MBP75RJ120 SC802-06
6MBP75RTB060 SC802-09
6MBP75RTJ060 SC902-2
6MBP75RU2A120 SD832-03
6MBP75TEA060-50 SD832-04
6MBP75TEA120-50 SD833-03
7MBP100RA060 SD833-04
7MBP100RA120 SD833-06
7MBP100RTB060 SD833-09
7MBP100RTJ060 SD834-03
7MBP100TEA060-50 SD834-04
7MBP150RA060 SD862-04
7MBP150RA120 SD863-04
7MBP150RTB060 SD863-06
7MBP150RTJ060 SD863-10
7MBP150TEA060-50 SD882-02
7MBP200RA060 SD883-02
7MBP25RA120 SD883-04
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- Models listed below are for discontinued products only.
+ Do not use them for new designing

Description Type number Description Type number Description Type number

INT—=FINA X 1MBI150NH-060 INTD—FINA R 6MBI35S-140 BRAAF—K FDLR20C20

Power Devices 1MBI150NK-060 Power Devices 6MBI50S-060 Rectifier Diodes KP823C03
1MBI200N-120 6MBI50S-120 KP823C04
1MBI200NH-060 6MBI50S-140 KP823C09
1MBI200NK-060 6MBI75S-060 PA955C6R
1MBI300ON-120 6MBI75S-120 PG985C6R
1MBI30ONN-120 6MBI75S-140 TP858C12R
1MBI300ONP-120 6MBP15RH060-50 TP869C04R
1MBI400N-120 6MBP20RH060-50 TS862C04R
1MBI400NN-120 6MBP30RH060-50 TS906C3R
1MBI400NP-120 7MBR100SB060 TS952C6R
1MBI6GOONN-060 7MBR100SD060 TS955C6R
1MBI6OONP-060 7MBR10SA120 YA852C12R
2MBI100N-060 7MBR10SA140 YA852C15R
2MBI100N-120 7MBR10SC120 YA855C12R
2MBI100NB-120 7MBR15SA120 YA855C15R
2MBI100NC-120 7MBR15SA140 YA858C12R
2MBI150N-060 7MBR15SC120 YA858C15R
2MBI150N-120 7MBR20SC060 YA862C04R
2MBI150NB-120 7MBR25SA120 YA869C04R
2MBI150NC-060 7MBR25SA140 YA951S6R
2MBI150NC-120 7MBR25SC120 YA952C6R
2MBI200N-060 7MBR30SA060 YA952S6R
2MBI200N-060-03 7MBR30SC060 YA955C6R
2MBI200N-120 7MBR35SB120 YG801CO9R
2MBI200NB-120 7MBR35SB140 YG802C03R
2MBI200NB-120-01 7MBR35SD120 YG802C09R
2MBI300N-060 7MBR50SA060 YG803C04R
2MBI300N-060-04 7MBR50SB060 YG811S09R
2MBI300N-120 7MBR50SB120 YG831CO3R
2MBI300N-120-01 7MBR50SB140 YG831CO04R
2MBI300NB-060 7MBR50SC060 YG832C03R
2MBI300NB-060-01 7MBR50SD120 YG832C04R
2MBI400N-060 7MBR75SB060 YG835C03R
2MBI400N-060-01 7MBR75SD060 YG835C04R
2MBI50N-060 YG838C0O3R
2MBI50N-120 E1EME PR FA3675F-H1 YG852C12R
2MBI6BOONT-060 Integrated Circuits FA7709R-H1 YG852C15R
2MBI75N-060 FA7716R-H4 YG855C12R
2MBI75N-120 FA7723R-H4 YG855C15R
4MBI75T-060 FA7724R-H4 YG858C12R
4MBI100T-060 FA7724AR-H4 YG858C15R
4MBI150T-060 FA7728F-D1 YG862C04R
4MBI200T-060 FA7729R-H1 YG864S06R
1MBI600PX-120 FA7730F-D1 YG869C04R
1MBI600PX-140 FA7731F-D1 YG881CO02R
2MBI100PC-140 FA7743N-D1 YG882C02R
2MBI100SC-120 YG885C02R
2MBI150PC-140 IGBT K= 1 7H EXB840 YG906C3R
2MBI150SC-120 N7y RIC EXB841 YG951S6R
2MBI200PB-140 Hybrid ICs for YG952C6R
2MBI200S-120 IGBT Drive YG952S6R
2MBI300P-140 YG955C6R
2MBI300S-120 IPS F5016H
2MBI50P-140 (Mv7YyzopT7-24y¥F) |F5017H /N7 — MOSFET 28J314-01L, S
2MBI75P-140 IPS F5021H Power MOSFET 28J472-01L, S
6MBI100S-060 (Intelligent Power switch)[F5022 28J473-01L, S
6MBI100S-120 F5038H 28J474-01L, S
6MBI100S-140 2SJ475-01
6MBI10S-120 BRAAF—F FDLA20C20 2SJ476-01L, S
6MBI15S-120 Rectifier Diodes FDLC20C20 2SJ477-01MR
6MBI25S-120 FDLH20C20 2SK2687-01
6MBI35S-120 FDLP20C20 2SK2688-01L, S
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Description Type number Description Type number

INT7 — MOSFET 2SK2689-01MR N7 — MOSFET 2SK3613-01

Power MOSFET 2SK2690-01 Power MOSFET 2SK3644-01
2SK2691-01R 2SK3645-01MR
2SK2806-01 28K3646-01L, S

2SK2807-01L, S
2SK2808-01MR
2SK2809-01MR
2SK2890-01MR
2SK2891-01
2SK2892-01R
2SK2893-01
2SK2894-01R
28K2895-01
28K2896-01L, S
2SK2897-01MR
2SK2898-01
2SK2899-01R
2SK2900-01
2SK2901-01L, S
2SK2902-01MR
2SK2903-01MR
2SK2904-01
2SK2905-01R
2SK2906-01
2SK2907-01R
2SK3362-01
2SK3363-01
2SK3364-01
2SK3517-01
2SK3518-01MR
2SK3529-01
2SK3530-01MR
2SK3531-01
2SK3532-01MR
2SK3533-01
2SK3534-01MR
2SK3549-01
2SK3550-01R
2SK3586-01
2SK3587-01MR
2SK3588-01L, S
2SK3589-01
2SK3601-01
2SK3605-01

28K3647-01
2SK3673-01MR
28K3674-01L, S
28K3675-01
2SK3677-01MR
28K3678-01
2SK3679-01MR
2SK3690-01
2SK3691-01MR
2SK3769-01 MR
2SK3770-01MR
2SK3771-01MR
2SK3776-01
2SK3777-01R
2SK3780-01
2SK3781-01R
2SK3788-01
2SK3789-01R
2SK3870-01
2SK3871-01MR
28K3872-01L, S
28K3873-01
2SK3874-01R
28K3875-01
2SK3876-01R
2SK3883-01
2SK3884-01
2SK3885-01
2SK3913-01MR
2SK3914-01
2SK3915-01MR
2SK3923-01
28K3924-01L, S
2SK3925-01
2SK3926-01MR
28K3927-01L, S
2SK4005-01MR
2SK4006-01L, S
FMA18N25G
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HAGEE @ www.fujielectric.co.jp/products/semiconductor/
BFE . www.fujielectric.com/products/semiconductor/
FEFE ¢ www.fujielectric.com.cn/products/semiconductor/

Global semiconductor website

We will continue to keep our global semiconductor website updated and fulfilled with new
information on our semiconductor products including new products release, search function,
data sheets, and the related exhibition for our customers all over the world.

We hope it will be of much use to our customers. Thank you.

Japanese: www.fujielectric.co.jp/products/semiconductor/
English:  www.fujielectric.com/products/semiconductor/
Chinese: www.fujielectric.com.cn/products/semiconductor/
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We would like to thank you for your continued patronage and further support for our
semiconductor products.
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WARNING

-

. This Catalog contains the product specifications, characteristics, data, materials, and structures as of March 2016.
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.

. 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 Fuiji Electric Co., Ltd. is (or shall be deemed) granted. Fuiji
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.

. Although Fuiji 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.

. 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.

. 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

. 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

. Copyright ©1996-2016 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 Fuiji Electric Co., Ltd.

. 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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