Ltd.

This material and the information herein is the property of
Fuji Electric Co., Ltd. They shall be neither reproduced, copied,
lent, or disclosed in any way whatsoever for the use of any
third party nor used for the manufacturing purposes without

the express written consent of Fuji Electric Co.,

SPECIFICATION

Device name: IGBT Module
(RoHS compliant product)

Type name: 2MBIGO0OXHV120F-50

Spec. No. : MS5F9645

DATE NAME APPROVED

Fuji Electric Co., Ltd.
DRAWN | Apr. 28, 2022 | M.Sliioharey

MS5F9645 1 /20

CHECKED | Ajr. 25 2070 ({.&{ma{uf 7 /t@(ﬁg/;ﬁ

DWG.No.

e Y YW
\




Revised Records

Approved

Checked

e 7 %w{f

Checked

Drawn

Mo S’i«:otf\amk( pold

2/20

MS5F9645

ON'OMA

Applied
date

Issued
date

Content

Ind.

Classification

enactment

Date

for 25,2022

Fuiji Electric Co., Ltd.

PIT 00 owps|a ifng jo Juasuod  uejum  ssaidxe  ay)
ynoypm sesodind Buumpoejnuew ey 1oy pasn Jou Aued piay
Aue jo asn ay Joj sansosieym Aem Aue up pesopsip Jo Gus)
‘peidoo ‘peonpoidsl tsyyeu aq feys Aay ] Pyl o0 owmoely ing
j0 Auedoid sy i ulesey uoneuLIOM BU) PUB jRUSlRW SIYL




This material and the information herein is the property of

Fuji Electric Co., Ltd. They shall be neither reproduced, copied,

lent, or disclosed in any way whatsoever for the use of any
third party nor used for the manufacturing purposes without

Ltd.

the express written consent of Fuji Electric Co.,

Type Name: 2MBI600XHV120F-50
X-series /| M276 package / RoOHS compliant product

1. Qutline drawing (Unit: mm)
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DETAIL TAB TYPE TERMINALS
2. Equivalent Circuit
C 1 Weight: 370 g(typ.)
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3. Applicable category
This specification is applied to IGBT Module named 2MBI600XHV120F-50.

4. Maximum ratings (at Tc=25°C unless otherwise specified)
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Iltems Symbols Conditions Max!mum Units
ratings

Collector-Emitter voltage, Gate-Emitter short-circuited V cEes 1200 \Y
Gate-Emitter voltage, Collector-Emitter short-circuited VGes +20 \%
Collector current lc Continuous |TC =100°C 600
Repetitive peak collector current | crm Ims 1200 A
Forward current e 600
Repetitive peak forward current | FRM 1ms 1200
Total power dissipation P tot 1 device 2340 w
Virtual junction temperature Ty 175
Operating virtual junction temperature T viop 150 oc
Case temperature T, 125
Storage temperature Ty -40 ~ 125
Ls(ﬂgggn between terminals and copper base (*1) Vi, AC. - 1min. 4000 Vims
Mounting torque of screws to heat sink (*2) Mg M5 or M6 6.0 Nem
Mounting torque of screws to terminals (*2) M, M6 5.0

(*1) All terminals should be connected together during the test.

(*2) Recommendable Value: Mounting 3.0~6.0Nm (M5 or M6)

Recommendable Value: Terminals 25~5.0Nm (M6)
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5. Electrical characteristics (at T,;= 25°C unless otherwise specified)
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ltems Symbols Conditions - Characteristics Units
min. typ. max.
Collector-Emitter cut-off current, | es Vee= OV i i 200 uA
Gate-Emitter short-circuited Vee= 1200V
Gate Ieakagg current, o locs Vee= OV i i 400 nA
Collector-Emitter short-circuited Vge= +20/-20V
Gate-Emitter Vee= 20V
threshold voltage Ve |CC: 600mA 60 05 70 v
Vosa  [Vee= 15V T ,=25°C : 1.70 2.15
Collector-Emitter (terminal) flc= 600A S
saturation voltage V cegsan T2 - L L% v
. T,=125°C - 1.85 -
(chip)
T,=150°C - 1.90 -
Internal Gate resistance Ig - - 1.63 - Q
Clies - 63 -
Capacitance C oes Vee=10V, Vge=0V, f=1MHz - 2.1 - nF
Cres - 0.56 -
Gate charge Qs Viee = 000V, lc= 600A - 4000 - nC
Vge = -15 — +15V
v Vee= OV .
(termiFnaI) | FG: 600A Ty=25°C ) 1.85 2.30
Forward voltage T,=25°C - 1.60 2.05 \
Ve T,=125°C - 1.70 -
(chip)
T,=150°C - 1.65 -
Ve = 600V T,=25°C - 335 -
td(on) I, | £ = 600A T,=125°C - 350 -
Ve = +15/-15V T,=150°C - 365 -
Rg= 0.56Q T,=25°C - 75 -
t, L¢= 30nH T,=125°C - 75 -
Lo T,=150°C - 80 -
Switching time (*1) T, /25°C - 385 -
) T,=125°C - 420 - ns
T,=150°C - 430 -
T,=25°C - 90 -
t; T,=125°C - 150 -
T,=150°C - 170 -
T,=25°C - 170 -
Reverse recovery time t T,=125°C - 225 -
T,=150°C - 270 -

(*1)  Turnontime (ton) = tgen* tr, Turn off time (t o) = tgem + ts
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Characteristics
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ltems Symbols Conditions - Units
min. typ. max.
Ve = 600V T,=25°C - 29.5 -
Eon lc, | =600A T,7=125°C - 48.8 -
Ve = +15/-15V T,=150°C - 52.3 -
Rgs= 0.56Q T,=25°C - 49.4 -
Switching loss(per pulse) E o Lg= 30nH T,~125°C - 60.5 - mJ
T,~=150°C - 63.9 -
T,~=25°C - 24.8 -
E, T,=125°C - 374 -
T,~150°C - 42.2 -
NOTICE:
The external gate resistance (R g) shown above is one of our recommended value for the purpose of
minimum switching loss. However the optimum R ¢ depends on circuit configuration and/or environment.
We recommend that the R ¢ has to be carefully chosen based on consideration if IGBT module
matches design criteria, for example, switching loss, EMC/EMI, spike voltage, surge current and
no unexpected oscillation and so on.
6. Thermal resistance characteristics
Items Symbols Conditions - Characteristics Units
min. typ. max.
Thermal resistance R Inverter IGBT - - 0.064
(1 device) th(-c) Inverter FWD - - 0.090 KW
Thermal resistance case to heat sink .
R ih(c-s) with 1 W/(m-K) thermal grease - 0.0125 -
(1 IGBT + 1 FWD) (*1)
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(*1) This is the value which is defined mounting on the additional heat sink with thermal grease.

7. Recommend way of module mounting to heat sink

(2) Initial : 1/3 specified torque, sequence (1)—(2)—(3)—(4) o
(2) Final :Full specified torque, sequence (4)—(3)—(2)—(1) 10

e

Heat sink

—
@ ~_
O S Module

B Mounting holes
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8. Definitions

9 Produnct indication
- Logo of production

- Type name: 2MBI600XHV120F-50
-1, V cgs ratings: 600A, 1200V

- Lot No.

- Place of manufacturing (code)

- Bar code

Fuji Electric Co., Ltd.
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10. Packing and labeling
Display on the packing box
- Logo of production
- Type name
- Lot No
- Products quantity in a packing box

11. Storage and transportation notes

+ The module should be stored at a standard temperature of 5 to 35°C and humidity of 45 to 75% .

HR-EERENEELL, (5~35°C, 45~75%)

Store modules in a place with few temperature changes in order to avoid condensation on the module.

BHEREREOLRECL, (EVa—IILHMEELLENIS)
+ Avoid exposure to corrosive gases and dust.
BEEMARADOFREG, BEROZWERITEITHIE,
- Avoid excessive external force on the module.
HRITRHENDODLLENLIITHREETHIL,
Store modules with unprocessed terminals.
ED2—LOIHFIEERMIDKETRET ST L,

Do not drop or otherwise shock the modules when transporting.

HEOEMEFICEEBESZ Y, BTISERLYLENIE,
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12. List of materials

i 13 14 8
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No. Parts Material (main) Ref.
1 Base Plate Cu Ni plating
2 Solder (Under Isolation substrate ) Sn base (Pb Free) |(Not drawn in above)
3 Isolation substrate Al,O; + Cu
4 Solder (Under chip / Under terminal) |Sn base (Pb Free) [(Not drawn in above)
5 IGBT chip Silicon (Not drawn in above)
6 FWD chip Silicon (Not drawn in above)
7 Main terminal Cu Ni plating
8 Sub terminal Brass Ni plating
9 Wiring Aluminum
10 Adhesive Silicone resin
11 Case Plastic resin UL 94V-0
12 Ring Fe Trivalent Chromate treatment
13 Silicone Gel Silicone gel
14 Nut Glove Plastic resin UL 94V-0
15 Nut Fe Trivalent Chromate treatment
16 Label Paper or Polymer (Not drawn in above)
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13. Reliability test

Reliability Test ltems

Test . N Reference norms Number of Accept-
cat-e- Test items Test methods and conditions EIAJ ED-47‘0‘1 sample ance
gories (Aug.-2001 edition) number
Terminal Strength  |Pull force 20 N (Control terminal) Test Method 401 5 (0:1)
(Pull test) 40 N(Main termial) Method |
Test time 10+1 sec.
Mounting Strength  |Screw torque 3.0 ~ 6.0 N-m (M5 or M6) Test Method 402 5 (0:1)
Test time 10+1 sec. method Il
" Vibration Range of frequency 10 ~ 500Hz Test Method 403 5 (0:1)
% Sweeping time 15 min. Refgrence !
= Condition code B
g Acceleration 100m/s2
g Sweeping direction Each X,Y,Z axis
g Test time 6 hr. (2hr./direction)
Shock Maximum acceleratic : 5000m/s2 Test Method 404 5 (0:1)
Pulse width 1.0msec. Condition code B
Direction Each X,Y,Z axis
Test time 3 times/direction
High Temperature |Storage temp. 125+5°C Test Method 201 5 (0:1)
Storage Test duration 1000hr.
Low Temperature  |Storage temp. -4045°C Test Method 202 5 (0:1)
Storage Test duration 1000hr.
Temperature Storage temp. 85+2°C Test Method 103 5 (0:1)
Humidity Relative humidity 85+5% Test code C
Storage Test duration 1000hr.
Unsaturated Test temp. 120+2°C Test Method 103 5 (0:1)
Pressurized Test humidity 85 £ 5% Test code E
@ Vapor Test duration 96hr.
é Temperature Low temp. -40 + 5 °C Test Method 105 5 (0:1)
5 Cycle Test temp. High temp. 125 + 5 °C
£ RT 5-35°C
g Dwell time High ~ RT ~ Low ~ RT
w 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles 100 cycles
Thermal Shock Test temp. Low temp. 0 *® ; °C Test Method 307 5 (0:1)
High temp. 100 5 °C Cong?t‘i?(;?\ogolde A
Used liquid Water with ice and
boiling water
Dipping time 5 min. par each temp.

Transfer time

Number of cycles

10 sec.
10 cycles
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Reliability Test ltems

Test Reference norms Number of Accept-
cate- Test items Test methods and conditions EIAJ ED-4701 sample ance
gories (Aug.-2001 edition) P number
1 High temperature Test Method 101 5 ( 0:1 )
Reverse Bias Test temp. T.; = 150°C(-0 °C/+5 °C)
(for Collector -
Emitter)|Bias Voltage Ve = 0.8%V g
Bias Method Applied DC voltage to C-E
Ve = 0V
Test duration 1000hr.
2 |High temperature Test Method 101 5 (0:1)
Bias (for gate) Test temp. T,;=150°C(-0 °C/+5 °C)
[2]
2
— Bias Voltage V ge = +20V or -20V
3]
% Bias Method Applied DC voltage to G-E
é Ve =0V
w Test duration 1000hr.
3 |Temperature Test temp. 85+2 °C Test Method 102 5 (0:1)
Humidity Bias Relative humidity 85+5% Condition code C
Bias Voltage Ve = 0.8%V s
Bias Method Applied DC voltage to C-E
VGE =0V
Test duration 1000hr.
4 |Intermitted ON time 2 sec. Test Method 106 5 (0 . 1)
Operating Life OFF time 18 sec.
(Power cycle) Test temp. ATy=10045 deg
(for IGBT) Ty = 150 °C, T =255 °C
No. of cycles 15000 cycles
Failure Criteria
L Failure criteria )
Iltem Characteristic Symbol — —— Unit Note
Lower limit Upper limit
Electrical Leakage current I ces - USLx2 pA
characteristic *l ges - USLx2 nA
Gate threshold voltage V GEth) LSLx0.8 USLx1.2 \
Saturation voltage V cesay - USLx1.2 \
Forward voltage Ve - USLx1.2 \
Thermal IGBT AV
. - USLx1.2 mvV
resistance orAVce
FWD AVeg - USLx1.2 mvV
Isolation voltage Visol Broken insulation -
Visual Visual inspection
inspection [ Peeling .
. - The visual sample -
Plating
and the others

LSL : Lower specified limit.
USL : Upper specified limit.

Note : Each parameter measurement read-outs shall be made after stabilizing the components at room ambient for 2 hours

minimum, 24 hours maximum after removal from the tests. And in case of the wetting tests, for example, moisture

resistance tests, each component shall be made wipe or dry completely before the measurement.

Fuji Electric Co., Ltd.

DWG.No.

MS5F9645

11/20




This material and the information herein is the property of

Fuji Electric Co., Ltd. They shall be neither reproduced,
lent, or disclosed in any way whatsoever for the use of any
third party nor used for the manufacturing purposes without

the express written consent of Fuji Electric Co., Ltd.

Reliability Test Results

Test Reference
cate- Test items norms Number of test Number of
gories EIAJ ED-47_0_1 sample failure sample
(Aug.-2001 edition)
Terminal Strength Test Method 401 5 0
" (Pull Test) Method |
g Mounting Strength Test Method 402 5 0
s method I
g Vibration Test Method 403 5 0
é Condition code B
= Shock Test Method 404 5 0
Condition code B
High Temperature Storage Test Method 201 5 0
Low Temperature Storage Test Method 202 5 0
‘% Temperature Humidity Test Method 103 5 0
E Storage Test code C
QE’ Unsaturated Test Method 103 5 0
_é Pressurized Vapor Test code E
,_% Temperature Cycle Test Method 105 5 0
Thermal Shock Test Method 307 5 0
method |
Condition code A
High temperature Reverse Bias Test Method 101 5 0
g High Temperature Bias Test Method 101 5 0
% (for Gate)
% Temperature Humidity Bias Test Method 102 5 0
_g Condition code C
i Intermitted Operating Life Test Method 106 5 0

( Power Cycling )
(for IGBT)
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Collector current vs. Collector-Emitter voltage (typ.) Collector current vs. Collector-Emitter voltage (typ.)

T, = 25°C / chip T,;= 150°C / chip
1200 1200 ve
I ce=20V [ /| 15v I Vge = 20V,
[ Y 12v L 15V
__ 1000 __ 1000
< < /
O 3 ¢} t /
= 800 / = 800
: ™| / : | )
3 600 / 3 600 / /
5 [ 5 I 10v
2 I e 10v 2 [ /
D 400 Ve 2 400 7/
3 I 5 ; 4
O [ / O [ /
200 200 /| Vi
r 8V [
0 - 0
0 0.5 1 15 2 25 3 35 0 0.5 1 15 2 25 3 3.5
Collector-Emitter voltage: V cg [V] Collector-Emitter voltage: V cg [V]
Collector current vs. Collector-Emitter voltage (typ.) Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)
V ge = 15V / chip T.j=25°C/ chip
1200 7 8
i T,= 25°C / =
L Ll
— 1000 °
< ! / >
2 oo | /A 2"
= 800 5 =
5 ; T,;= 125°C &/ /( S
3 600 | / 24
. A ;
(8] L — o
2 400 Ty=130°C . K
(e} L @]
© — T 2 tc="1200A
L 5]
9 lc = 600A
200 ¢ 8 lc = 300A
o L L L L1 L1 Ly L 0
0 0.5 1 15 2 25 3 35 5 10 15 20 25
Collector-Emitter voltage: V ce [V] Gate - Emitter voltage: V g [V]
Capacitance vs. Collector-Emitter voltage (typ.) Dynamic Gate charge (typ.)
Vee=0V, f=1MHz, T,=25°C Ve= 600V, [c=600A, T,=25°C
1000.0 - 800 20
E v
i 600 == 4 15
| || v
100.0 € 10

ies

400 /\__/
200 \ 5
0 0

Gate - Emitter voltage: V ¢ [V]

Capacitance: Ces, Cges, Cres [NF]
@)

Collector - Emitter voltage: V cg [V]

10.0
-200 -5
— Cu /
\
1.0 -400 -10
i ] -600 Y4 -15
01 L goo Al
0 10 20 30 -3000 -2000 -1000 O 1000 2000 3000
Collector - Emitter voltage: V g [V] Gate charge: Q¢ [nC]
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E on [MmJ/pulse]
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E  [mJ/pulse]

E on vs. Collector current (typ.) E ., vS. Gate resistance (typ.)

Vcc= 600V, Ve =+15/-15V, Rg= 0.56Q Vcc= 600V, Vge= +15/-15V, |.=600A
450 | | 450
400 [— ------- 25°C 400 — 25°C /
350 [ T 1%C 350 [~ ~ -7 125°C A
[ 150°C — [ 150°C /
300 © o 300 F 1
i E i /
250 | L2 250 [ I
L = L I
r S r o/
200 - = 200 ¢ 7
C o r K
150 = w150 ¢ VAL
g 77 - g /'/
100 S 100 o7
50 | == 50 I
r =" " r == e
_é—'""—'-—:::— """""" T
0 === L - T T L P P L 0 Ll L Lo
0 200 400 600 800 1000 1200 0.1 1 10 100
Collector current: | ¢ [A] Gate resistance: R g [Q]
E o vs. Collector current (typ.) E .« vs. Gate resistance (typ.)
V cc= 600V, V ge = +15/ -15V, Rg= 0.56Q V cc= 600V, Ve = +15/ -15V, | c=600A
160 ¢ | | 160 ¢ |
N 25°C r
140 - ; 140 —— ======° 25°C
. ----125°C 4 g
120 © /o L ----125C
r l ° I, 77 o
: 50°C Ve _ 120 ¢ 150°C
100 | Vil 3 i
: / 2 100 |
7 7
F ////’ £ g ’,
80 E s :/” E 80 : A ","
r 7, £ E ——/ //
60 | 77 60 | —= e
40 N / d ” ,‘/ 40 :
L ) sl F
20 20 |
0 4 .
0 200 400 600 800 1000 1200 0.1 1 10 100
Collector current: | ¢ [A] Gate resistance: R [Q]
E ., vs. Forward current (typ.) E , vs. Gate resistance (typ.)
V cc = 600V, Vge = +15/ -15V, Rgs= 0.56 Q V cc = 600V, Ve = +15/-15V, | == 600A
60 60 T
o 25°C
50 | 50 | Tooo e
F 3 150°C
L / _
L / _-r-" - — L \
40 R o 40 <N
r - - 3 L ~ <
[ - i r .
r g = r
30 | A e B I g 30 BN \
L R N B — - >
L ’ T =L TTTEEeeal ~
L ’ e w L Mao Se
20 4, " 20 | o >33
i /’ J% ot I 25°C i Ry T
10 H~ ----125°C - 10 | Tl
)/ 150°C i
0 \ \ 0
0 200 400 600 800 1000 1200 0.1 1 10 100
Forward current: | ¢ [A] Gate resistance: R ¢ [Q]
.. . 2
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Switching time vs. Collector current (typ.) Switching time vs. Gate resistance (typ.)

Switching time [nsec]

Switching time [nsec]

Collector current: | ¢ [A]

Vcc= 600V, Re= 0.56Q, Vge= +15/-15V, T, =25°C Vcc= 600V, |c=600A, Vee= +15/-15V, T, =25°C
10000 ¢ 10000
'g‘ L
(%]
1000 S 1000 /
R g - s
I S —— E=] o= //
(o)) /
£ s
~, -— 6 - ' T
100 oot s O e | ==
z =" @ ==t
[ _- tacon) — tyon)
Tz - t, -t
4 o :d(off) T T e
10 [ 10 t Ll L
0 300 600 900 1200 0.1 1 10 100
Collector current: | ¢ [A] Gate resistance: R g [Q]
Switching time vs. Collector current (typ.) Switching time vs. Gate resistance (typ.)
Vec= 600V, Rg= 0.56Q, Vge= +15/-15V, T,;=150°C Vee= 600V, 1c=600A, Vee= +15/-15V, T, =150°C
10000 ¢ 10000 ¢
L iy L
(] /
[%2]
1000 |~ = 1000 ¢
[ ~ < [ re
— B T g P REIp Lo == s
L — b = L — 7
_______________________________ 2 L
T - 5 =TT
100 = 7 = 100 - —==
: —= & =
- . Ed(on) r tyon
T/ _——— T T
R d(off) T T T T e
tf ------- t
10 10
0 300 600 900 1200 0.1 1 10 100
Collector current: | ¢ [A] Gate resistance: R [Q]
Reverse bias safe operating area (max.)
Vee= +15/-15V, Rg>= 0.56Q, T,= 150°C
1400 ¢
1200 *F
1000 f
800 F
r RBSOA
600 r (Repetitive pulse)
400 f
200 |
.

0 200 400 600 800 1000 1200 1400
Collector-Emitter voltage: V g [V]
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Forward current: | ¢ [A]
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Forward current vs. Forward voltage (typ.) Reverse recovery characteristics (typ.)
Chip VCC: 600V, VGE: +15/ -15V, RG: 0.56Q

1200 10000
T|;=25°C // Lo
— o
1000 / 3
FER . 180° L : 25°C
800 E ¥ 1000 :Irrm :150°C rm
Y/ T N L.
> [ o T | lcecpemm---
600 / G e [ R S
O R
o O
o 9 — |
400 / o o 100 E /T Tt 150°C
/ g 2 - t,:25°C
T, =150°C o0
200 ‘ 7 3 o
74 & e
4 T, 125°C
0 — L L L | L 10 N T T T T S T Y B
0.0 0.5 1.0 15 2.0 25 0 200 400 600 800 1000 1200
Forward voltage: V¢ [V] Forward current: | ¢ [A]
FWD safe operation area (max.) Transient thermal resistance (max.)
T,;=150°C
1400 3 01 r ,
L /__—
o i FWD _
1200 5 I IGBT
g L
1000 s
\ P max =280kW 8 r
800 \ 82
600 £ = 4 -t
\ g'\‘ Zm=Zrn~{l—e’"J
n=1
400 \\\ E ‘
= n 1 2 3 4
200 B— _5 T [sec] | 0.0023 | 0.0301 | 0.0598 | 0.0708
2 [ IGBT [ 0.00171 | 0.01370 | 0.02034 | 0.02824
. ['C/w] FWD 0.00241 | 0.01927 | 0.02860 | 0.03971
0 F o001
0 200 400 600 800 1000 1200 1400 0.001 0.01 0.1 1
Collector-Emitter voltage: V ¢ [V] Pulse width: t,, [sec]
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Warnings

This product shall be used within its maximum rating (voltage, current, temperature, and so on) described in this specification.
This product may be broken in case of using beyond the maximum ratings. The specified value in the absolute maximum ratings
are guaranteed value for the rating, not for any combination of ratings or characteristics. Even if this product is used within absolute
maximum ratings, expected product lifetime may not be obtained depending on the temperature or usage environment.

Please refer to the absolute maximum rating of this product, and judge the suitability of this product for your system / equipment
after evaluation and verification by yourself.

AEREEEHREICERITIRKRER(BEE, iR, BEF) OBENTHERA TS,

BRRERECHEATHERT L. BASHIRTHEENHYET.

F BARKEROZERERTAENOERICHTHRIHETHY . BASLEITEITERIAEETHLOTRIHYFEE A,
BRAEBRHAOERTH-TH, BECHEARRICIVHFITIRAFGNFONEVEELHYET.
AEBOERMBRRERESHRO L. BEHENMEASNS VAT L REGEANDETEHREEDOES I FHEE/HRICTEHE-RED L.
CHIETTFEL,

It shall be confirmed that IGBT's operating locus of the turn-off voltage and current are within the RBSOA specification.
If the IGBT is used beyond the range of RBSOA, this product may be destroyed.

IGBTOA—2A T EE - ERDEMESIARBSOATHRMNIZH D LEHRBLTTSLY,
RBSOAQ#EZHEZ TIGBTZERAT HEAH MMM T HAIRERAHYET,

In case of insufficient reverse bias gate voltage -V g, erroneous turn-on of IGBT may occur.
In order to prevent the erroneous turn-on, design sufficient gate voltage -V g¢.
BNATRT—FEE-V e MR BLET LR RMERI T AIREEAHYET,
BAEMEFRISEN OV el F A RETERELTTSLY,

If dv/dt is high, the opposite arm IGBT may be erroneously turned on, gate overvoltage may occur, or noise may propagate to

the power supply line. Use this product under the optimum driving conditions (+V gg, -V e, R, Cgg) to prevent gate malfunction,
gate overvoltage, and unexpected power supply noise. If the wiring length between this product and the gate drive circuit is long,
the gate voltage at this product terminal may fluctuate transiently and this product may be broken by overvoltage.

In order to prevent gate overvoltage breakdown, implement proper gate wiring design and then confirm gate voltage.

dv/dt ABVERAE T —LIGBTORAM®, ¥—MBEEERILY, BRIA U/ A XDMEIKT 2RSS HYET

BAl S—MAERE, FHLEVER/AXEREISHEVEDRBELF 1T EM (+Vee, Ve Re, Coe) TTERATEL,
FARRETS— NS/ TAREORBENREVNGES . HRHEFOSF—FEENBENICESLARNBETRIET I EELHYET,
T—MBBEERIEE LT 57012, BYET —MRRRE LS N EEDRERERBLTT S,

If a voltage exceeding V cgs is applied, avalanche breakdown may occur and this product may be destroyed.
Use this product so that V ¢ is within the maximum rating.

V esEBATBEEMNMMESNIIGE . TNSU oz ITL—IF I ERBILTHRFHRIET G0 HYET,

Vel 3BT RAERDEENTIHERATEN,

When using the rectifier diode or FWD installed in this product as a diode rectifier, an inrush current charging the main circuit

DC capacitor flows when electric power is connected to the equipment. The guaranteed values for this inrush current for charging
the DC capacitor are expressed as | zsy (non-repetitive) or 12t (non-repetitive). If this inrush current flows frequently through

this product, it may be destroyed due to the power cycle capability by the repeating inrush current. For applications where such
inrush current flows frequently, use this product with paying sufficient attention to the product lifetime, such as suppressing

the inrush current value to avoid destruction due to power cycle capability. Also, if the electric power supply system instantaneously
drops in voltage, an inrush current charging the DC capacitor may flow in the same way, so please be careful about suppressing
the inrush current as well. On the other hand, if a transient overvoltage that exceeds the voltage rating of the device in this product
is propagated from the electric power supply to this product due to a lightning strike, etc., the overvoltage may destroy this product.
If any transient overvoltage is expected to be applied from the electric power supply to line-line or line-ground, insert a surge absorber,
etc. to suppress the voltage applied to this product in order to avoid damage.
HRICBEINTOEERT 14 —FEEFWDES (A —FERHBLLTERAT H15S . ERBARICERBRTEIVTUOYA~ATETS
BABRINFENET  REICLDBERORABRICHT HRIME] rom(FERREL) &I t (FEBBL)ELTRBINTOET A BAER
DAREBITHEICTRNSEBRLERICLD T —Y (UL BRIFFERTAEESAHYES RABRMSERICENDLSBT IV
—2av TR NT—H A NBRERCSLVLIICRABREEMASGE  BEFGITHIBELTCTERTEL,
BERRHOBHEEETAELLHEEIRRICAVTUSARETIRAERDRNDEENHYET DT, ARICBELTTSL,
—F, BEEFICKY. ERNOSRTOMELRBADBENTAEENAARRIEHIN-HE. BEECTHIET HAIEENHYET,
BREMNGIRME-7T—RAEICANBEENBEENDEE L. RREEBT 570, —CRINRFELFALTRRRITHNDERE
EEFRRICHIZ TTFEL,
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Warnings

- Use this product below the power cycle lifetime curve (Technical Document No.:MT5202525). Power cycle withstand capability is
classified to AT,; mode which is stated as above and AT, mode (Technical Document No.: MT5202569). Since the AT power cycle
lifetime of this product depends on the thermal stress due to the rise and fall of the case temperature (T .), the lifetime of this product
is greatly affected by the cooling design of the equipment installing this product. If the case temperature rises and falls frequently,
or if the operating time at high temperature is long, use this product with paying sufficient attention to the product lifetime.

AEGIE RT—H AN EGH—TUT TEA TSV M E#NoO.: MT5202525), /8T —H A ZILTHEIZIZZDAT,; IZ&DIHE DAhIZ.
AT, I2kBBEDHYET M ERN.: MT5202569), REGDAT  INT—H A )LEFGIL. T—RBET D LR TREICKEZEE AIZ
KHFT 50, BRATIEEOHBAZRMCIYARRBOFGNRES(EEINET  7T—RAREQ LETERENMERISEISHE .
SRCTOBREBFEANRVMES L, HARFGICTHIBELTTERTEL,

- Install surely an adequate fuse or breaker between the commercial power supply (three-phase line) and this product in case
the system / equipment is destroyed by an accident to prevent secondary destruction such as fire, explosion, and fire spread.
F—DFREDERTRFIBELGEEEEL. EREALZOMISEYGEMBEETL T (FFTAEK, BF, THREO2RBIE
HFHLVTTELY,

- If applied bus bars are not suitable, the main terminals may have higher temperature than T s, (Storage temperature).
Also the main terminals shall be used within temperature range of T (Storage temperature).
If excessive stress (tension, pushing, bending) is applied to the main terminal and control terminal, the terminal may be deformed
and the case resin may crack, causing poor contact and poor insulation. For the maximum allowable stress of the main terminal
and control terminal, refer to the mounting instructions of each package.
When terminal of this product is a screw terminal, use the tightening torque within the specified value. If the tightening torque of
the terminal screw is excessive, insulation failure may occur due to cracking of the case, and if the torque is small, the contact
resistance may increase and the heat generation of the terminal may increase. In addition, it is expected that the screws will loosen
due to vibrations in the usage environment, so select screws that are difficult to loosen, tighten with appropriate torque,
and retighten to prevent loosening.
For the terminal screws used to this product, refer to the outline drawing described in this specifications and select a screw with
an appropriate length. If longer screws than the allowable values described in this specification are inserted, the product may be
damaged, causing ground faults and poor insulation. In that case, Fuji Electric Co., Ltd. is not responsible for the matter.
FRATIZNAN—DTEYEIBE . TIHFDEEIRTEEE (Storage temperature) A EIZHZ2EARHYET , TIHFLEFRE
(Storage temperature) $iFHN THEMEA TSI,
FiFFRUOFIEHRFISBREGA(GIERY, LA, BIF)E5X5LHTOER, 7T—ABEEINIREL, EMTR, BBTRESIE
BITHEENHYET , THFRUHHHEFORKHFRIEAITOVNTIE, KAV —SDIIUTAVT AV ARSI avESBLTTSL,
BHRIGFARDDHEE OO TMILIE, EHRECHRNTIHERTEN, HFRTOMTMLIDBRIZET —ZEINICLBEZ TR
FELRY . MLIAINSNEEAER AL F O RBNBMT H5EAHYET  FRAFICIYRCHABCHEENBESNET DT,
BABOKRODEE, BELAMLITORMDITT, BLHOETRADFEELZIMATTEL,
AEGITERTHHFAROE AHRELBDONERESBLEBENARESORCEREL TSN, IHRERHOHFELVERVADLEEE
BALSSEESMNMIEL, g, BETRNIRETHEELNHY. TOHE. ELERIEXEZEVERA,

- If excessive static electricity is applied to the terminals, this product may be broken. When handling this product, be careful to avoid
any breakdown due to the static electricity, take measures against static electricity. When handling this product, hold the case
(package body) and do not touch the terminals. In case of touching the terminals of this product, discharge static electricity adhering
to body or clothing by grounding through a high impedance resistor (approx. 1MQ) before touching. Work on grounded conductive
floor or table mat are recommended. When soldering, in order to protect this product from static electricity, use antistatic soldering
iron or soldering bath to prevent static electricity, and solder with low impedance resistor between soldering iron and ground.
WFIBEDHEBERNNMENSE, HEAHETIAREENHYET . KRFERVBOBRICT, HESICESRIBISERLAREERELT
TEW KEBRZEIRYFIBEIZE, 7—R (07 —OKIK) EH:-> T ImFISEMIAANLIICLTTFEN, KR FOHFICindHEF.
BAVE—Z U RERE G IMQ ENLTHERL, SAEOKRIHAEL-HESERELTTIV, FEIF, EMEIN-EEHEDORKD
T—ITUIICDETITSCEEHBELET, [FALRTORICIE, HEXNOARERERET 520, HEIRARADFALZITORALEE
fEAL. BAUE—F o REBRABENLTFALFFLTTEN,

- Use the tightening torque of the screws that mounting the product within the specified values. If the tightening torque is excessive,
insulation failure may occur due to cracking of the case, and if the torque is small, the contact thermal resistance may increase and
the heat generation of the device may increase. In addition, it is expected that the screws will loosen due to vibrations in the usage
environment, so select screws that are difficult to loosen, tighten with appropriate torque, and retighten to prevent loosening.
HGERT TR ORD AT RILYE, EHREOHERTITERATEN, FTRLINBRIZET —RXEINIZLDEBE T BRNRELRY.
MLODUNEN EEMEUERAMEML R FORBAEMNT DIEELHYET . F-EAREORBZFICIYRADHBLEENBESNET DT,
BABOKRODEE, BELAMLITORMDITT, BLHOETRADFELEEZIMZATTEL,
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Warnings

The product mounting surface of the heat sink should have flatness of 50 pm or less per 100 mm between the screw mounting
positions and surface roughness of 10 um or less. Excessive convex warpage may cause isolation breakdown of this product,
resulting in a serious accident. Excessive concave warpage or distortion may create gaps between the product and the heat sink,
resulting in poor heat dissipation and thermal destruction.

E—t OO RRMATEIE. FORYM FEIER TFEEEZ100mmT50umU T REOHASIE10pMUTIZLTTSL,
BRGMRYNHLHERESENERIRERECL. EXERICKERTIHEENHYET.

BARGEMRYPCPDRAELHDE REREE— VI DRICERANELC THREDBALGY | BIRICEBADIEAHYET,

When mounting this product on a heat sink, use thermal grease or equivalent to ensure cooling. In order to spread the thermal

grease thinly and evenly, the flatness and surface roughness of the heat sink should be within the recommended values described

in this specification. Due to insufficient applied amount or improper spreading method, thermal grease may not spread sufficiently

over the entire mounting surface of this product, leading to thermal destruction due to poor heat dissipation. When applying thermal
grease, make sure that the thermal grease is spread over the entire surface of the product. (By removing this product after mounting,
the spread of thermal grease can be confirmed.)

If the amount of thermal grease near this product mounting hole is excessive, the thermal grease acts as a spacer, hindering the
spread of the thermal grease and causing deterioration of heat dissipation. In addition, depending on the type or application method

of thermal grease, deterioration or depletion of thermal grease may occur during high-temperature operation or temperature cycle,
which may shorten this product lifetime. Pay close attention to the selection and application method of the thermal grease.

Please refer to the mounting instructions of this product for selection and application method of the thermal grease.
AEGEE—FUVIZRY T BBRICIE. REERERT 22ODY—T LT UREEZERA TN, Y— LT ) REEH—IZRIF Bz,
E—rUODFEE, REASITEHRETZHOHREOTHENLLTTIV, -, BEHEOFE . TELEBMAEZICKY, H—TILTURNMN
TRICRFRARICENS T MEBICLDBBIRICENDELNHYET . Y —TILTIREEGTHREIE, HFLEIH—TILTYRA
A TNEBERRELTT I (RELIRICETFERYIET T ES—TIILTIYROILIY EEEHER T HENHEFET,)
HRMANHEOY—T LT YREBNBEIEEY —T IV YRARAR—Y =LY H—T LT Y RDERY D EESNRE LD ELE
BIEEILET, - Y —VILTVRDEE - BRAEZICIS T BREBEBCEES ML TH—IILT)RDSGIE 0B FEEL.,
HREMMETIIAEEENHYET  Y—IIUTIVRDEELEH FEICITHABELTCTEATIL,

=TI TVADEEEEMAEICOVTIIRRBEKDIVTAVIT ARSI avESRBLTTEL,

When designing a new equipment, always refer to the latest mounting instructions.
PREERFOBRIT. BICRFOIIVTAT AV AN avESRBLTEEN,

If this product is used beyond its lifetime, this product performance and quality of the product may deteriorate before the target
lifetime of the system / equipment, and in the worst case, this product may be destroyed. Use this product after fully understanding
the usage environment of the system / equipment in which this product is installed and considering that this product satisfies the
target lifetime.

AHUBOEGEBATHEALIZGEE. ARROHASE, RESEFELREDSGE. REGMNBIZRICELHELNHYET,
AEGERAAOEEOEARRZTITEEL. AEGNEEENERE T A LERFD L. AEREHEALTTSLY,

In any environment containing acids, alkalis, organic substances, corrosive gases (hydrogen sulfide, sulfurous acid gas, etc.) and
corrosive liquids (cutting fluid, etc.), this product may oxidize or corrode, resulting in poor contact, disconnection, short circuit,

ground fault, etc. In such cases, avoid to use this product as it may cause malfunctions. In the unlikely event that a short circuit or
ground fault occurs to this product, there is a secondary risk of smoke, fire, or explosion, etc. If this product is used under conditions
containing these corrosive substances, Fuji Electric Co., Ltd. is not responsible regardless of the conditions (temperature, humidity,
concentration, etc.).

BTN - B EREARBEKE EREBARE) -BEEORAWEHIRE) Z2ECRET CRAERICHRIEOCEENEL, ERTR-
BT - AR IR MEORRERYET O TTERFEITTTSL,

B R ENKET DL BIRMICHKE - A -HROBANEESNET,

CNOBERMEYEZECEHTCEASNIGE. R CREE-EE - RES) ICLLTELTEREEEREZAVERA,

If this product is used in an environment with sudden temperature changes, it is expected that short circuits and ground faults will
occur due to dew condensation. In the unlikely event that a short circuit or ground fault occurs to this product, there is a secondary
risk of smoke, fire, or explosion, etc. Fuji Electric Co., Ltd. is not responsible for any use of the product in an environment where
condensation may occur.

AEGHRFGTRERLOHIRETTHEASNGA . BRBICLVER AR ETHENBESNET,

B R ENKETHE. BIRMICHEE - R -BROBANEESNET,

BRNRERETHIOWIRET CHEALIGS . EXTEREERZAVERA,

If the product is used in a high humidity environment or after storage the equipment after assembling, operate the equipment after
sufficiently releasing the moisture. If the product is operated in a moisture-absorbed state, it may cause electrical wiring defects or
insulation defects inside of this product, and Fuji Electric Co., Ltd. is not responsible for the matters.

BLEEREICEVTHS, SIVFEERIRORESIUBELTISAE. +’\l‘7}<9}§ﬁ5{ﬂjéﬁt®5I:%E#%Eb%%ﬁ’tﬁ?éb\c
REL-RETHRERBEIEILHINBOERERT R PEETRELIISECIENHY. COBE. ELEREIETZAVFEEA,
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Warnings

This product is not designed for use in a dusty environment. When used in an environment where dust is generated, heat dissipation
may deteriorate due to clogging of the heat sink, and short circuits or ground faults may occur due to leaks between terminals or
creeping discharge. (Even if the dust is an insulating material such as fiber, it may leak due to moisture absorption.)
FEFIMEORLETIRET COEAZEELTHRIASNTEYFEA BEARLET IRETHEASNLES. E—F UIDBEFYIC
FOMAEDEL®, HFED)—VOREREICLDER - RN FELET DHELHYET .

MENHEHLTE DB THoTL. RETEETY—INELBZELHYET,)

In general, semiconductor devices have accidental failure modes due to high-speed particles (cosmic rays) derived from space or
radiation. The failure rate in this failure mode varies depending on the installation location (latitude, longitude, altitude), installation
environment, and operating conditions (voltage). In case the product is used under high altitude and/or voltage condition, please
contact to Fuji Electric Co., Ltd.

—RMICFERRFICT. FHAXROBEERMF (FER) RUBSRICLIBREEE—FAFELET.
ABBEE—FICHEITHHERF, REBGAGEE, BF, 5F). RERE. FAEHER)ICL>TEDYET,
EBHOEEERH T CHERSNSGE . EXTERFCTTERBLET,

Distance between terminals of this product is designed for adapting use environment in 2000 m sea level or below,
Fuji Electric Co., Ltd. is not responsible for the use in an where the altitude exceeds 2000 m above sea level or in an
environment where the atmospheric pressure is similarly low.

ARE R (EER2000MU TOERAREICEES T 2 & S5 CIHFHEBEMEERFLTSY.,
NZEBAPRETELISEOEVRRETTIHEASASBAR. EXERIEEZZAVEEA.

When designing a hew equipment, always refer to the latest specifications and application manual (Technical Document No. REH984).
FHREBSH OB, BICRHOEHRERVUT IV r—2303=a7 )L (HiFE#INo. RH984) #S ML TZaLY,

Use the same lot product only for parallel connection.

If different lot product is used for parallel connection without confirmation of Fuji Electric Co.Ltd.,
the product performance cannot be ensured.

CORBENSVLERTDHEE. B—AVvrDOLOEERAL TS,

ETERAORHERLGL BLGHOVOESRE/N\SUIILERTEALLGS . AR0ORKREIFTEEE A,

Cautions

Fuji Electric Co., Ltd. is constantly making every endeavor to improve the product quality and reliability. However, semiconductor products
may rarely happen to fail or malfunction. To prevent accidents causing injury or death, damage to property like by fire, and other social
damage resulted from a failure or malfunction of the Fuji Electric Co., Ltd. semiconductor products, take some measures to keep safety
such as redundant design, spread-fire-preventive design, and malfunction-protective design.
ETEREHEATHIORBELEEEOMLICEHTOET LHL. FERBREENICKHIE, REBLRETIHELHYET,
ELTEHRIERUROHEFIIBRES. BRELTASER - KKFICLIMEICH T IBREPHSHTREERESH LS

TR - LB ET - RBE LR E REBERDT-ODFEEELTT AL,

The contents described in this specification never ensure to enforce the industrial property and other rights, nor license the enforcement
rights.
AHEORHENRTTERAE. TOMEMOEEITT T SREFIIEBIEDHEETILOTEIHYELE A,

The product described in this specification is not designed nor made for being applied to the equipment or systems used under
life-threatening situations. When you consider applying the product of this specification to particular used, such as vehicle-mounted units,
shipboard equipment, aerospace equipment, medical devices, atomic control systems and submarine relaying equipment or systems,
Fuji Electric is not responsible for the applicability.

AERBICRESNHRT, ARITHDDOEELSIAKRE T THEASNIERHDVIEDRATAICANGN DI EE BMEL TR BiESN -
LOTREBYFEA XMHREOHREEIMEERE. M. MEFH. EERSE. RFARE. BEPRERHDOVEIRATLLGE  HHRAZRAD
CHEAICHLTERIE—U0EEZFEVEREA,

The data and other information contained in this specification are guaranteed as for this product, and are not guaranteed for the
equipment applied this product or its characteristics. When using this product, please evaluate it in the application in which it will be used,
and then judge its applicability at user's own risk. Fuji Electric is not responsible for the applicability.
ABRBICEIARFERIATIEALRBESNTOFT N FERAPBEEEICHALFN-BORESLVREICHLTRIET 51D TR
CEWFERA ARBEFERASNDIRE, REGONEASNET TV r—2av STV V- LT BEHRO BRIV TCERASZE
CHIEKEEL, EXERIE, BRATEICATEERFEVERA,

If there is any unclear matter in this specification, please contact Fuji Electric Co., Ltd.
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