[F= Fuiji Electric Innovating Energy Technology
6MBP1 5XSD060'50 IGBT Modules

IGBT Module (X series)
600V /15A / IPM

M Features

Low-side IGBTs are separate emitter type
Short circuit protection

Temperature sensor output function

Under voltage protection

Fault signal output function

Input interface : TTL(3.3V/5V)Active high logic

H Applications

AC 100 ~ 240V three phase inverter drive for small power
AC motor drives (such as compressor motor drive for

air conditioner, compressor motor drive for heat pump
applications,fan motor drive,ventilator motor drive)

H Terminal assign and Internal circuit

Is
com Wour 25 W Liotor V-phase output
GND W) 30 U {4otor U-phase output
TEMP [22] 32 P Positive bus voltage inpuit
36 MC Mo Cannectian

TEMP

e (D) ne [36] [ Pin Mo, Pm Name Pin Description
R 3 VL) High-side bias voltage for
U-phase |GBT drving
[TEW PIsz 5 VB{VY High-sice bias voltage for
V-phase IGBT dnving
5] IN(HU) N ve H 7 VB(W) High-side bias voltage for
KX KX & W-phase IGBT driving
] Vee OUT @a& 9 IM{HUS Signal input for hah side U-phase
|:| |:| |:| —lanD s U 30] 100 |B{HYW ) Sigrat inpat for hegh side V-phase
11 IM{HW ) Signat input for hegh side WW-phase
[ToHv) IN Ve — 12 Vees High-side cantrol supply
Vee OUT @%& 13 CO Commqn SuUpy graung
v 14 IMELLY Signal input for low side U-phase
e v 28|95 vy | Snal nput for low side V-phase
=1 ey VAT e
[ IN{HW) N va 1EJ IN{LWVY &.gndf npet for low side Wephase
vden 17 Veot Low-side control supply
2] Veec  OUT @%& 18 WFQ Fault gutput
[13] CcoMm GND Vs W I5s 19 IS Owver current sensing voltage input
20 COmM Commen supniy ground
[N Un @% 21 TEMP Temperatisre sensor output
IN(LV) o 22 H{WVW MNegatve bus voltage mpat for
E Vi N 7 W-phase
[ NLw Wiy 23 M{V) Megative bus voltage input for
VCOL Vour 4QE %& V-phase
07 v 24 MH{U) Megative bus voltage input for
[Te}-O Fo s 111 N U O U-phase ...
(7] IS 26 W Fiotor W-phase outpui
[29]
(=]
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[F= Fuiji Electric
6MBP15XSD060-50

Innovating Energy Technology

IGBT Modules
B Absolute maximum ratings at 7,;=25°C,V ¢c=15V(unless otherwise specified)
ltems Symbol Conditions Unit Remarks
DC bus voltage Ve 450 V |Note*1
Bus voltage (surge) V bc(surge) 500 V  [Note*1
Collector-Emitter voltage V CE(chip) 600 Vo [Vin=0V
Collector current Ic 15 A [Note*2
_ 50 A s
g Peak collector current Icp VoS 13V, Ve =13V
= 20 A
o) Note*2,*3,*4
g Forward current I¢ 15 A [Note*2
& [Peak forward current Iep 30 A |Note*2
Collector power dissipation Pp et 32.5 W |per single IGBT T=25°C
FWD power dissipation Pp rwo 25.5 W |per single FWD T -=25°C
Virtual junction temperature T, 150 °C
Operatlng. V|rltual Junc.t|.on temperature Ton 40~-+150 °c Note*8
(under switching conditions)
High-side supply voltage V ccH -0.5~20 V  |Applied between VCCH-COM
Low-side supply voltage Vel -0.5~20 V  |Applied between VCCL-COM
VBu)-com Applied between
High-side bias absolute voltage VB(v)-com -0.5~620 V  |VB(U)-COM,VB(V)-COM,
VvBw)-com VB(W)-COM
o |High-side bias voltage for IGBT gate Vaw) .
S driving Vi -0.5~20 V [Note*4
g Vew)
o Vy Applied between
§ High-side bias offset voltage Vv -5~600 V |U-COM,V-COM,W-COM
E Vw Note*5
8 , 0.5~V ct0.5
= |Input signal voltage Vin 0.5~ VZZ:+0-5 V  |Note*6
Input signal current IN 3 mA |sink current
Fault signal voltage Veo -0.5~V¢c +0.5 V |Applied between VFO-COM
Fault signal current Ieo 1 mA |sink current
Over current sensing input voltage Vis -0.5~V ¢ +0.5 V |Applied between IS-COM
Virtual junction temperature T, 150 °C
Operating case temperature T¢ -40~+125 °C |See Fig.1-1
Storage temperature T sig -40~+125 °C
Isolation voltage Visol AC1500 Vrms Sine W?VG’GOHZ
t = 1min,Note*7
Mounting torque of screws Mg 0.59~0.98 N-m [Mounting screw : M3

Note

*10 Vo is applied between P-N{U) P-N{V}.P-N{W).
"2 Pulse width and duty are limited by T, max
*3: Vi is applied between VCCH-COMVCCL-COM.

*4 Vg, is applied between VB(U)-U VB(V)-V, VB(W)-W.

5 Over 13,0V applied between VB(U)-U VB(V)-V, VBWI-W. This IPM module might make incorrect

response if the high-side bias offset voltage is less than -5V,

*6 . Applied between IN(HUFCOM, IN(HV}-COM.IN(HW-COM IN{LU-COM IN{LV)- COM, IN{LW}-COM.

*7 . Applied between shorted all terminal and IMS {insulated Metal Substrate).

"8 . The maximum temperature during continuous operationis 7,=150°C.
The operating conditions have to he decided so that the temperature is below 7,=150°C.
Continuous operation at over 7,=150°C may result in degradation of product lifetime such as power

cycling capability.
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Bl Electrical characteristics

@Inverter block (7,;=25°C unless otherwise specified)

Description Symbol Conditions min. typ. max Unit
VCE=600V TV:ZSOC - - 1 mA
Z | Il / 1
ero gate voltage collector current CE V =0V T,=125°C . - 10 —y
Vee=+15V 1c=1.5A
cc=+15 c=1:5 - 0.90 1.10
VB(*)=+15V T\Ij=2500
Collector-Emitter saturation voltage V n=5V 1c=15A
v - 1.60 1.90 \Y,
CEE0 v g=0V T,=25°C
Note *3, *4 1c=15A
- 1.75 2.10
T,=125°C
Ie=15A T.=25°C - 1.60 1.90
Forword voltage % u \Y
vorad ] V=0V T =125°C - 1.50 -
Turn-on time ton Ve = 300V 0.55 0.90 1.30
Turn-on delay time t 4on) Ic = 15A - 0.75 -
Turn-on rise time t, V=15V - 0.15 -
V ce.l ¢ cross time of turn-on t c(om) V=15V - 0.35 0.60
Turn-off time t o T, =125°C - 0.90 1.30 ns
Turn-off delay time t (o) V=0V <-> 5V - 0.80 -
Turn-off fall time t Vis=0V - 0.10 -
V cel ¢ cross time of turn-off t ooty See Fig.2-1 - 0.15 0.30
Reverse recovery time te Note *1, *3, *4 - 0.20 -
1693h
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B Electrical characteristics

@ Control circuit block
(T,;=25°C, V=15V, V=15V, V|y=0V, V|s=0V unless otherwise specified)

Description Symbol Conditions min. typ. max Unit
. . . VCCL=15V V|N=5V - 0.6 0.9
f low- / A
Circuit current of low-side ccL Ve =15V V =0V - 06 09 m
N . . V=15V V n=5V - 1.25 1.9
t t of high- / A
Circuit current of high-side CCH V=15V V =0V - 125 19 m
Circuit current of bootstrap circuit V=15V V=5V - - 0.2
) lccms V=15V mA
(per one unit) Ve =15V V=0V - - 0.2
. V thon) - 2.1 2.6
Input signal threshold voltage \
putsig g Vo |Note®d 0.8 13 -
Input signal threshol >0.
npu S|g-na reshold Vit PW=>0.7us 0.35 08 i Y
hysteresis voltage
Operational input pulse V n=0V to 5V rise up
X tinon) - 0.5 - - us
width of turn-on Note*6,*9
Operational input pulse V n=5V to 0V fall down
. tiN(oFF) - 0.7 - - us
width of turn-off Note*6,*9
Input current I\ V n=5V Note*6 0.7 1.0 1.5 mA
Input pull-down resistance Rin Note*6 3.3 5.0 7.2 kQ
Vs=0V, Vo terminal pull u
Vo) IS FO p p 4.9 } _ v
Fault output voltage to 5V by 10kQ
V|:0(|_) V|s=1V,I|:O=1 mA - - 0.95 \
Fault output pulse width tro Note*10 See Fig.2-2, 2-3 20 - - us
1693h
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B Electrical characteristics

@ Control circuit block (continued)

Description Symbol Conditions min. typ. max Unit
i V=15V
Over current protection Viseen cc=15 0.455 0.480 0.505 Y
voltage level Note*3,11
Over current protection delay time  |tqs) See Fig.2-2 0.3 0.8 1.3 us
OUtpUt VOltage of ij(LVIC)=9000 2.63 2.77 2.91
74 Note*12 \%
temperature sensor (teme) T \ivic=25°C 0.88 1.13 1.39
V cc under voltage trip level of
IO\fvc—si de V ceworr) 10.3 - 12.5 Y
V cc under voltage reset level of T,<150°C
% K 10.8 - 13.0 \Y
low-side ceON 1see Fig.2-3
V cc under voltage hysteresis V ceLihys) - 0.5 - \%
V cc under voltage trip level of
.CC . g P VCCH(OFF) 8.3 - 10.3 V
high-side
V cc under voltage reset level of T,<150°C
74 Y 8.8 - 10.8 \%
high-side CCHON) I See Fig.2-4
V cc under voltage hysteresis V cehinys) - 0.5 - \%
Vg under voltage trip level Vg(0FF) ij<150°C 10.0 - 12.0 \%
Vg under voltage reset level Vgon) See Fig.2-5 10.5 - 12.5 \Y
Vg under voltage hysteresis Vg(hys) - 0.5 - \%
. VF(BSD) ij=25OC IF(BSD)=1 OmA 0.9 1.4 1.9
F | f v
orward voltage of bootstrap diode Voo T,~25°C Irpsp=100mA 53 73 53
Note
*$ : This IPM module might make incorrect responseif the input signal pulse width is lessthan fy, and fiys -
*10: Fault signal is asserted corresponding to *Over-current protection” ahd “Under-voltage protection” at low-side.
Under the conditian of “Over-current protection” or "Under-voltage protection” the fault signal is asserted continucusly while
these conditions are continuing. However, the minimum fault output pulse width is minimum 20psec evenif very short failure
condition {which is lessthan 20us) istriggered.
*11: Over current protectionis functioning only for the fow-side arms.
*12: Fig.1-1 shows the measurement position of temperature sensor.
1693h
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B Thermal characteristic(T :=25°C)

Description Symbol min. typ. max Unit
Junction to case thermal resistance (per single IGBT o
. (P g ) R th-c) BT - - 3.85 C/W
Note*13
Junction to case thermal resistance (per single FWD o
Notor13 (per sing ) R o, FD ; ; 495 | c/W

Note*13 : Thermal compound with good themal conductivity should be applied evenly with about

+100um~+200um on the contactingsurface of this device and heat-sink,

B Mechanical characteristics(T .=25°C)

Description Symbol Conditions min. typ. max Unit

Mounting torque of screws Ms  |Mounting screw : M3 0.59 0.69 0.98 Nm
;’he i\\:-”\/ﬁ p?rth 1-2 and Fig.1-3 -0 i 100

Heat-sink side flatness - e { ,)'( ) of Fig.1-2 and Fig.1- pm
The resin case part:

) ) -200 - 0

See (B1),(B2) of Fig.1-2 and Fig.1-3

Weight - - - 9.3 - g
Solder temp : 260 £5°C

Resistance to soldering heat - Immersion time : 10x1s - - 1 time
Solder alloy : Sn-Ag-Cu type

1693h
6 2025/10



FC Fuiji Electric Innovating Energy Technology
6MBP15XSD060-50 IGBT Modules

B Recommend operation conditions(Note*17)

Description Symbol min. typ. max Unit
DC bus voltage Ve 0 300 400 \%
High-side bias voltage for IGBT gate driving Vi 13.0 15.0 18.5 Vv
High-side supply voltage Vch 13.5 15.0 16.5 Vv
Low-side supply voltage VoL 13.5 15.0 16.5 \Y
Control supply variation (under swiching conditions) AVe i - ! V/us
AVie -1 - 1
Input signal voltage ViN 0 - 5 Y
Voltage for current sensing Vis 0 - 5 \Y
Potential difference of between COM to N (including surge) |V com n -5 - 5 \%
Dead time for preventing arm-short (T :<125°C) toeaD 1.0 - - us
Output current (Note*14) o - - 13.0 A rms
- . : . . PW inon) 0.5 - - us
Minimum input pulse widht (Note*15,Note*16) PW o 07 - - s
PWM input frequency fewm - - 20 kHz
Operating virtual junction temperature T viop -30 - 150 °C
Note
*14 V=300V, Veoy=Voe =Vip=15V, PF=0.8, Sinusoidal PWM, 3phase modulation, T,;<150°C ,T=100°C , foy=5kHz,
fo=200Hz, Ks=0.8
*15 :in the pulse width of 0.5us, the loss of IGBT increases for the saturation operation.
To reduce the loss of IGBT, please enlarge the pulse width more than the switching time of IGBT.
*16 :This IPM module might response according to input signal pulse even when the input signal pulse width is less than
PWigenyand PWy .
*17: Recommended operating conditions are conditions for guaranteeing that the product operates normally.
If it is used beyond this condition, aperation and reliability may he adversely affected.
1693h
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B Packing outline dimensions (T ¢=25°C)

Hin N Fin Name | Pin No. | Pin Name | Pin No. | Pin Narme
f “ IL'E[-‘I li 3 WO 14 IN{LU) 22 N{W)
| il i oSG 5 VBV 15 IN{LVY 23 M)
| | | | | c T NBOW) 16 IN{LW) 24 NiU}
I E | | | | — 9 IN(HU) 17 VCCL 26 W
A0 IN{HWY} 18 VFO 28 W
R T [EIEE 30 (U
AT JIE— 20 | COM 32 LF
I 13 O 21 TEMP 36 NC
43+05 A
18x1778(=32.004) /| .
= { p
s 35403 y :f,l
1.778=x02 | | o
ExdRE -ﬁwm»ﬁ @ “~‘§ +
=
e =
= = R
1l T | T T IS ORI RR £ e ¥
&
GOs -3 D @ = Insulated Metal
| Ty + v : 7 \;" U M § Substrate
by ot 1.8+01
25ax02 | / =
i ol T
= 3.7+01
|/ 14x2.54 (=35.56) % Note 3
B/
= 2.5(min.}
- 13 = to— (
55 n I : -
x| A i
Y oaay | I 1
i i
o~ o L L
Insulated Metal - § (1.2} 3.5(min.}
Substrate g %
o DETAIL A DETAIL B
|
nnn 0 0.0k ol 12201
2 2 5imin.} i 0601
+ = fes IR
& i I
- ¥ Yed | -
2 f
)Ig_+DI :
. | '\5- ! L)
TOOOooooauooT O T 1 . Lo
060, |
.5(min.}
1556203 | 1656203 . 0901
DETAIL C DETAILD
Unit: mm
Z:Note.1

1MS{Insulated Metal Substrate) is deliberately protruded to improve the thermal conductivity
between IMS and heat-sink.

*MNote.2

The thickness from the package surface to the back side includes the IMS.

#:MNote.3

Thickness of the case part of the package outer wall. {excluding the IMS and marking surface)
-Note .4

Height of the terminal and height of the stopper part including IMS.

1693h
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Bl Marking

Trademark
Type Name

AAAAAARAAAAAR /A A 1

£ {6MBP15XSD |
) 1060-50

|
|
o

w A P 270001 ™
/ / \ Month Cede (1 to 9 and ON,D}
Products code { ?
Y /1@ b [ hd 4
DATE CODE & Serial number
YMNNNN
Country of Origin mark Y:Year ( 0 to 9 )
¥ “(Blank} : Japan M:Month (1 to 9 and O ,N,D)
P : Philippines NNNN : Serial number

Note
Product code A; means current ratings , and “L” is marked.

Product code A, means variations , and “D” is marked.

1693h
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Il An example of application circuit.

@ Fig.shows an example of an application circuit.

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

ZD1 1ZD1 ZD1
Lled [Ted [Io
TIY TIY TL
c3 c3 ca T Ve ne [38) Bus voltage
Vo) (positive)
VE(W)‘Z P &7
IN(HU)E |N3XHVI\C/E -
K’ K K0 Vee OUT @%
Q00 | Heo e ol
NGV N v — 6xIGBT| 6xFWD|
Vee +5V 1 vee ouT @% 3/ Bulk ]
${cND Vs vz M TeeT capacitor
INHW] N Ve p—
1‘:{“‘@ Vee OUT @
; [3 GND Vs 26
MPU ke I C com W
TINLY) T, L
= N Uour
e LAD) Vi [t’a o | <Cxt
i LG Wi Ns
1 veeL Vour
- o 4@& Bus voltage
T R1 )
| C'T veo o ) <C (negative)
1y CoLkZD2K i
T T s s
Woun
GND {20} CoMm GND o <C R
[ZrjEMP TEMP L
i Jm Long wiring hgre lmiglht
<A> cause short circuit failure
/' comp R LH> *Wiring Inductance should
OR b Icz be less than 10nH.
Long GND wiring here |_C%V"P: - B>
might generate noise to R
input and cause IGBT oo &4 <Bp L iring h ight
. D%lcz‘—' ong wiring here mig
malfunction. n cause OC level
ref=Vis e fluctuation and
malfunction.
<Note>

1.

o

10,

11

12,

13,

Input signal for drive is High-Active. There is a pull-downresistor builtin the IC input circtit. To prevent malfunction, the
wiring of each input shauld be as short as possible. When using R-C coupling circuit. make sure the input signal level
meet the turn-on and turn-offthreshold voltage.

By the functionofthe HVIC, itis possible of the direct coupling to micropracessor (MPLY without any photo-coupler or
putse-transtormer isotation,

YO output is open drain type. It should be pulled up o the positive side of a 5V power supply by a resistor of about 10k02.
To preventerroneous protection the wiring of (A1, (8}, (C} should be as shortas possible.

The time constant R2-C2 of the protection circuit should be selected appraximately 1.51s.

Over current{OC) shutdowntime might vary due to the varing pattem. Tight tolerance. temp-compensatedtype is
recommended for R2, C2.

Please set the threshold voltlage of the comparatar reference input to be same as the [P CC trip reference voltage Vicirn,
Flease use high speed type comparator and iogic IC 1o detect OC conddion quickly.

If negative voltage of R1 at the switchingtiming is applied., the schottky barrier diode 01 is recommended to be inserted
paralleltoR1.

All capaciors should be mounted as close to the terminals of the IPM as possible {C1. G4 : narrow temperature drift.
higher frequency and BC bias characteristic ceramic type are recommended, and C3. C5: narrow temperature drift. higher
frequency and electrolytic type.)

To prevent surge destruction. the wiring between the snubber capacitor and the P terminal, Ns node should be as shortas
possible. Generally aC. 11 to 0. 221tF snubbercapaciter (C6) hetweenthe P terminal and Ns node is recommended.

Two COM terminals {13 & 206 pin} are connected inside the PR, # must be connected either aneta the signal GND
outside and leave another ong open.

It is recommended to insert a zener-diode ( 22V between each pair of controf supply terminals to prevent surge
destructon.

If signal GND 15 cannected to power GND by broad pattern. it may cause matfunction by power GND fluctuation. It is

recommended to connectsignal GND and power GND at only a point. 1693h
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Fig.1-1 :
The measurement position of temperature sensor.

Temperature sensor pasition

AN

Approx, 7 Le
"’/ 0%( |
3 nAAgANAARAANS

l<=F-Appro:
i 3/

Approx.f. 7 \
0
Y

e

YUY ¥ U Y U U
N\Approx, 6.3 )e

Heat sink side
Tc measurermnent position

SIDE VIEW TOP VIEW

Fig.1-3 :

The magnified cross section image of warp direction.
* This image is a stretched drawing.(Not true scale)

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

| <o o> +

* A positive value means the AL-IMS direction. A negative value means the marking surface direction.

The flatness of resin case part. ‘

iThe flatness of AL-IMS part. Note *19

Note *18 \

Note

1 <— —> +

*18: The virtual datum level assumes a straight line to link both ends of the resin case.
*19 : The virtual datum level assumes a straight line to link both ends of the AL-IMS.

Fig.2-1 Switching waveforms

VCE

T__?K____________’_Q/
2

1693h
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Fig.2-2_Operation_sequence_of over_current_protection

1 i 1 | 1
| [
1 1 |
Lower side arm : | :
Input signal  _ o ¥ 1|/ B A I S
1 i 1 | ]
1 i 1 | ]
l ; 1 fags) | I
I ¥ L= ]
1 ] I | ]
I ] I | ]
I ¥ ]
il Sl = - Wis{ref) !
I ¥ I 1
IS input voliage M ! | 1 /\"
- oI i I0C detdcted v T
1 ¥ I 1 ]
1 ¥ I 1 ]
1 i 1
| L
Y
VFO output voltq»gfw _ MJ: wwwwwwwwww é wwwww J:. o Fopiny
I'(\ + ‘}l | ]
! <t1> ! v B t4
Operation sequence of over current protection

<tt> IS input voltage does not exceed V3. while the collector current of the lower side {GBT is under the
normal operation.

t2: When is input voltage exceeds Vig . the OC is detected

t3: The fault cutput VFO is activated and alt lower side |GBT shut down simultaneously after the over
current protection delay time fy3:. Inherently there is dead time of LVIC in {y,5.

t4 . After the fault output pulse width t-n, the OC s reset. Then next input signal is activated.

1693h
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Fig.2-3 Operation sequence of V¢, under voltage protection (lower side arm)

Input signal

B i N

VCCL supply voltage
1

- = VeeLiom —f- Veeuom
Veowarrs — %= i S Veeviorr: -
i !
i i

|
! ]

] 1 . H I
UV detected 1 UV detected i UV detected |

- e ‘:_ _____ T—-—T—t-—-"————— - W st anhnn e s r-
Lower side IGBT

collector current
1

-

I 11 O

[

VCCU_DIHJ

s assaiad -

- -

<
AN

VFO output :voltage

P T L

| e ——
—_—_—e ) — — — — — e - - ——— e — — — —
1
! tro
l . f;
! 20ps(min. hO
| ol e sl ~
| Iy ~ Pl Y Pl ]
<> <2> <3> <4

Operation sequence of Voo under voltage protection (lower side arm)

When Voo is under 4V, UV and fault output are not activated.

<1> When Vi is under Vocion, all lower side IGBTs are off state.
After Voo rises to Voowio, the fault output VO is released thigh levell.
And the LVIC starts to operate, then next input is activated.

<2> The fault output VFO is activated when Voo falls below Vioouo==;, and all lower side 1GBT
remains off state.
When the voltage drop time is less than 20us, the fault output pulse width is generated minimum
20us and all lower side IGBTs are off state in spite of input signal condition during that time,

<3> UV is reset after o when Vool exceeds Vocoon: and the fault output VFO iz reset
simultaneausly.
And the LVIC staris to operate, then next input is activated.

24> When the voltage drop time is more than ¢, the fault output puise width is generated and all
lower side |GBTs are off state in spite of input signal condition during the same time.

1693h
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Fig.2-4 Operation sequence of V¢ under voltage protection (upper side arm)

Input signal

A ra

|
VCCH suppfy voltage ' i
|

_f - VCCI‘.[OI-:

Upper side IGBT
collector current

" MUAMM M

1
VFO output voltage

<tm <D <3

Operation sequence of Vooq under voltage protection {upper side arm)

<1> When Vcon is under Voonon, the upper side IGBT is off state.
After Vcen exceeds Veoowony, the HVIC starts to operate. Then next input is activated.
The fault output VFO is constant (high level) not depending on Voew.

<2> After Vcen falls below Veeniorr), the upper side IGBT remains off state.
But the fault output VFO remains at high level.

<3> The HVIC starts to operate afier UV is reset, then next input is activaied.

1693h
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Fig.2-5 Operation sequence of Vg, under voltage protection (upper side arm)

A Vaiorr,

]
]

UV detected

Input signal . .
H 1 1
_armrmrarmaroarar
1 1
VB(*) supplyi voltage E i
Veion " I\_ _llm—_—
|
1
1
-,

Upper side IGBT
collector current

1

1 1

VFO output voltage !
1

i | High-level !
: : (no fault output) :
————— I e — ——— — — — ——— —— e ——— — e — ——— — — — ——
1 1 1
1 1 1
1/ \I ]
d b e
L = 14 = | o
<f> <2> <3>

Operation sequence of Vi "¢} Under Voltage Protection (upper side arm)

<1> When Vi, o Vi oF Vi are under Vi, the corresponding upper side IGBTs are off state.
VBW, or Vg, exceed Vg oy, the corresponding upper side |GBTs startto operate.
Then next input is activated.

The fault output VFO is constant (high level} not depending on Vg, (Note™20)

<2> After Vg Yape oF Vg, fall below Vo oee,. the corresponding upper side IGBTs remain off state.
But the fault output VED keeps high level

<3> The HVIC starts {o operate after UV is reset, then next input is activated.

MNote "20 : The fault output is not given HVIC hias conditions.

1693h
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Warnings

1. This Catalog contains the product specifications, characteristics, data, materials, and structures as of 10/2025
The contents are subject to change without notice for specification changes or other reasons. When using a product listed
in this Catalog, be sure to obtain the latest specifications.

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

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

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

5. If you need to use a product in this Catalog for equipment requiring higher reliability than normal, such as for the equipment
listed below, it is imperative to contact Fuji Electric Co., Ltd. to obtain prior approval. When using these products for such
equipment, take adequate measures such as a backup system to prevent the equipment from malfunctioning even if a Fuji's
product incorporated in the equipment becomes faulty.

- Transportation equipment (mounted on cars and ships) -Trunk communications equipment
- Traffic-signal control equipment -Gas leakage detectors with an auto-shut-off feature
-Emergency equipment for responding to disasters and anti-burglary devices - Safety devices -Medical equipment

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

7. Copyright (c)1996-2025 by Fuji Electric Co., Ltd. All rights reserved.
No part of this Catalog may be reproduced in any form or by any means without the express permission of Fuji Electric Co., Ltd.

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

e Please refer to URLs below for futher information about products, application manuals and design support.
o X FAMBBHEFILHI~RIER, LAFH BAEEE B5FUTHEE
OART—2Y—MIBEINTWEWRRIER, 77V r—23>3Z270, THA Y R-MILITOURLEZZSERT S,

FUJI ELECTRIC Power Semiconductor WEB site

=F: www.fujielectric.co.jp/products/semiconductor/

Global www.fujielectric.com/products/semiconductor/

[ www.fujielectric.com/products/semiconductor/cn/
Europe www.fujielectric-europe.com/products/semiconductors/
North America www.americas.fujielectric.com/products/semiconductors/

B#F
1 ¥EFEEH2O7T www.fujielectric.co.jp/products/semiconductor/catalog/
2 BRI www.fujielectric.co.jp/products/semiconductor/model/
37TV —3>~v=aTlL www.fujielectric.co.jp/products/semiconductor/model/igbt/application/
4 FHALHR- b www.fujielectric.co.jp/products/semiconductor/model/igbt/technical/
59 T4 TAANT T3> www.fujielectric.co.jp/products/semiconductor/model/igbt/mounting/
6 IGBT#EK>IaL—Y3>VT b www.fujielectric.co.jp/products/semiconductor/model/igbt/simulation/
7 BT E#EH www.fuijielectric.co.jp/products/semiconductor/journal/
8 HEDEMWNEDLYE www.fujielectric.co.jp/products/semiconductor/contact/

Global
1 Semiconductors General Catalog www.fujielectric.com/products/semiconductor/catalog/
2 Product Information www.fujielectric.com/products/semiconductor/model/
3 Application Manuals www.fujielectric.com/products/semiconductor/model/igbt/application/
4 Design Support www.fujielectric.com/products/semiconductor/model/igbt/technical/
5 Mounting Instructions www.fujielectric.com/products/semiconductor/model/ight/mounting/
6 IGBT Loss Simulation Software www.fujielectric.com/products/semiconductor/model/igbt/simulation/
7 Fuji Electric Journal www.fujielectric.com/products/semiconductor/journal/
8 Contact www.fujielectric.com/contact/

hE
1 5K E5H www.fujielectric.com/products/semiconductor/cn/catalog/
2 FmiE R www.fujielectric.com/products/semiconductor/cn/model/
3 N FAFt www.fujielectric.com/products/semiconductor/cn/model/igbt/application/
4 HFARER www.fujielectric.com/products/semiconductor/cn/model/igbt/technical/

5 REWAH www.fujielectric.com/products/semiconductor/cn/model/ight/mounting/

6 IGBT fR3E= 1015 www.fujielectric.com/products/semiconductor/cn/model/igbt/simulation/
7 ELTHRIER www.fuijielectric.com/products/semiconductor/cn/journal/
8 FEREif www.fujielectric.com/contact/
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