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SPECIFICATION
(450A/1200V-IGBT Module)

IGBT Module
{(RoHS compliant product)
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Type Name: 2MBI450VH-120-50 (RoHS compliant products)
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3. Absolute Maximum Ratings (at Tc= 25°C unless otherwise specified)

ltems Symbols Conditions Maxi.m um Units
Ratings
Collector-Emitter voltage VCES 1200 v
Gate-Emitter voltage VGES 20 v
. Tc=100°C 450
e Continuous To=25°C 520
Collector current lcpulse  |1ms 800 A
-le 450
-lcpulse |1ms 900
Collector power dissipation Pc 1 device 2400 w
Junction temperature T 175
eratu )
o et eporee |
Case temperature Tc 125
Storage temperature Tstg -40 ~ 125
Isolation 1, o een terminal and copperbase (*1)|  Viso  |AC: 1min. 2500 | VAC
voltage
Screw |Mounting (*2) - 6.0
- Nm
Torque |Terminals (*3) - 5.0
{*1) All terminals should be connected together during the test.
(*2) Recommendable Value ; 3.0-6.0 Nm {M5}
(*3) Recommendable Value : 2.5-5.0 Nm (M6}
Fuji Electric Systems Co., Ltd. s| MS5F7553 4/17p
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4. Electrical characteristics {at Tj= 25°C uniess otherwise specified)

NOTICE:

The external gate resistance {Rg) shown below is one of our recommend value for the purpose of

minimum switching foss. However the optimum Rg depends on circuit configuration and/or environment.
We recommend that the Rg 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

na unexpected oscillation and so on.

tems

Conditions

Characteristics

Symbols - Units
y min. typ. max. |
Zero gate voltage ICES  |VGE=0V, VCE=1200V . - 20 | mA
Collectar current
Gale-Emitter IGES  |VCE=0V, VGE=£20V ; ; 400 | nA
leakage current
Gate-Emitter VGE(th) |VCE=20V, Ic=450mA 6.0 6.5 70 | v
threshold voltage
Tj=25°C - 2.10 2.45
VCE(sal) |\ e 15y, Ic=450A [T=125°C | - 245 :
{terminal) - -
Collector-Emitter Tj=150"C - 2.50 - v
saturation voltage Tj=25°C - 1.80 2.15
VCE(sat) — _ Ty
(chip) VGE=15V, lc=450A |[Tj=125°C - 2.15 -
Tj=150°C - 2.20 -
Input capacitance Cies VCE=10V, VGE=0QV, f=1MHz - 36 - nF
ton - 600 -
Turn-on time tr - 200 -
0 Vee=600V, lc=450A, VGE=#15V, - 5 - nsec
Rg=10), Ls=30nH, Tj=150°C
Turn-off time tof - 800 -
urn-o r - 30 -
vE Tj=25°C - 1.95 2.40
- VGE=0V, IF=450A {Tj=125°C - 2.15 -
{terminal)
Forward on voltage T=150°%C - 210 - v
g Tj=25°C - 1.70 215
(c\:lri:p) VGE=0V, IF=450A |Tj=125°C - 1.80 -
Tj=150°C - 1.85 -
Reverse recovery time trr IF=480A, Tj=150°C - 150 - nsec
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5. Thermal resistance characteristics
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0 Characteristics 1.
items Symbols Conditions - LU Units
mir. typ. max.
Inverter IGBT - - 0.062
. 1devi .
Thermal resistance(1device) Rth{j-c) r———r, N - 0710 -
Contact thermal resistance .
(1device) (*1) Rth(c-fy |with Thermal Compound - 0.0125 -
(*1) This is the value which is defined mounting on the additional cooling fin with thermal compound.
8. Recommend way of module mounting on Heat sink
(1) Initial ; 1/3 specified torque, sequence (1)—{2)-~(3)—(4)
{2) Final :Full specified torque (3.0 - 6.0 Nm),sequence(4)—(3)—(2)—(1)
10O O]
o M [..7] "=~ Mounting holes
- T Heatsink
N @ [ ——
7. Indication on module
Display on the module label
- Logo of production
- Type name : 2MBI450VH-120-50
-1C, VCES rating : 450A 1200V
- Lot No. {5 digits)
- Place of manufacturing (code)
- Bar code
P
Fuji Electric Systems Co., Ltd. o MS5F7553 e&/17
)
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8. Applicable Category
This specification is applied to IGBT Module named 2MBI450VH-120-50 .

9. Storage and transportation notes (RE-E# FOZFEER)
The module should be stored at a standard temperature of 5 to 35°C and humidity of 45 to 75% .
iR BEBEENEELL, (5~35°C, 45~75%)

+ Store modules in a place with few temperature changes in arder to avoid condensation on the module surface.
BHLBETEOEELL, (EVa—LERAEELTLIE)

- Avoid exposure to corrosive gases and dust.

FRENET AORERTF . BROSSHIERTLIL,

- Avoid excessive external force on the module.
BRCEBEASIMLELLSICHSTEET S,

+ Store modules with unprocessed terminals.
EUA—LOEFIRERNTORBTCRETLIE,

+ Do net drop or otherwise shock the modules when transporting.

HROESFICEELEALY, ETEERULENIE,

+ Do not pull the springs when transporting and handling.
8 OEE P VR RIC AT TR Kk k,

10, Definitions of switching time

— l ao% - \
Vcc 7-’2' 4 / B

Ro I ov o el LYww v AN
Vee 0A u 5

90%

L

11. Packing and labeling
Display on the packing box
- Logo of production
- Type name
- Lot No
- Products quantity in a packing box

MS5F7553 717

DWG No,
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12. List of materials (3£ R K)

LTSS

15 8

i 10
No. Parts Material (main) iRef.
"1 |Base Plate Cu {Ni plating

2 Solder (Under Isolation substrate ) Sn/ Sh {Not drawn in above)

3 Isolation substrate Al,05 + Cu

4 Solder (Under chip / Under terminal) |Sn / Ag base {Not drawn in above)

5 IGBT chip Silicon {Not drawn in above)

6 IFWD chip Silicon {Not drawn in above)

7 Main terminal Cu Ni plating or Sn plating

8 Sub terminal Cu or Brass Ni plating or Sn plating

g Wiring Aluminum

10 |Adhesive Silicone resin

tH Case PPS resin UL 94V-0

12 Ring Fe Trivalent Chromate treatment
13 Silicone Gel Silicone resin

14 Nut Glove PPS resin UL 94V-0

15 Nut Fe Trivalent Chromate treatment |
16 Label PET {Not drawn in above)}

Fuji Electric Systems Co,, Ltd.
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13.Reliability test results

Reliability Test ltems
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Test Reference norms | Number | Accept-
cate- Test items Test methods and conditions ElAJ ED-4701 of ance
gories {Aug.-2001 edition) | sample | number
Terminal Strength  |Pull force 1 40N Test Method 401 5 (0:1})
(Pull test} Test time o 101 see. method I
Mounting Strength  |Screw torque : 3.0-~6.0Nm(M5) Test Method 402 5 (0:1)
¢ 2.5~ 5.0Nm (M&) method T
] Test time : 1021 sec.
EJ Vibration Range of frequency : 10 ~ 500Hz Test Method 403 5 '( 0:1 )
G Sweeping time 15 min. Reference 1
B Acceleration : 100mfs? Condition code B
§ Sweeping direction : Each X,Y.Z axis
= Test ime 6 hr. (2hr./direction)
Shock Maximum acceleration : 5000m/s? 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) 1
Storage Test duration : 1000hr.
Low Temperature |Storage temp. : -40£5°C Test Method 202 5 {0:1)
Storage Test duration : 1000hr.
Temperature Storage temp. ; 85x2°C Test Method 103 5 (0:1) 4
Humidity Relative humidity 1 85+ 5% Test code C '
Storage Test duration : 1000hr.
Unsaturated " |Test ternp. : 120:2°C Test Method 103 5 (0:1)
n Pressurized Test humidity : B5:5% Test code E
§ Vapor Test duration : 96hr. _
= Temperature Lowiemp. 40+ 5°C Test Method 105 5 (0:1)
e Cycle Test temp. . Hightemp. 1255 °C
& RT 5§~35°C '
E Dwell time High ~ RT ~ Low ~ RT
tw 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles : 100 cycles
Thermal Shock  Test temp. . High temp. 100 *® 5 °C{ Test Method 307 5 (D:1)
Low temp. 0*° ,°C method [
Used liguid . Water with ice and Condition code B
boiling water
Dipping time ;5 min, par each temp.
Transfer time 10 sec,
Number of cycles 10 cycles
N

Fuji Electric Systems Co., Ltd.
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" Reliability Test ltems
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Test Reference norms Number of Accept-
cat_e~ Test items Test methods and conditions ElAd ED-47.{1.1 -sample ance
gories {Aug.-2001 edition}) number
1{High temperature Test Method 101 5 (0:1}
Reverse Bias Tes! temp. Ti = 180°C(-0 °C/+5 °C}
{for Collector -
Emitter}{Bias Voltage VC = 0.8xVCES
Bias Method . Applied DC voltage to G-E
VGE = oV
Test duration 1000hr.
2|High temperature Test Method 101 5 {(0:1)
Bias (for gate) Test temp. Ti = 180°C(-0 °Cl+5 °C)
@ Bias Voltage VC = VGE = +20V or -20V
é Bias Method Applied DC voitage to G-E
g VCE = 0V
§ Test duration 1000
B 3| Temperature Test Method 102 5 {(0:1)
u Humidity Bias Test temp. 852 °C Condition code G
Relative humidity 85:5%
Bias Voltage VG = 0.8xVCES
Bias Method Applied DC voltage to C-E
VGE=0V
Test duration 1000hr, ]
4|intermitted - ON time 2 sae. Test Method 108 5 | (0:1)
Operating Life OFF time 18 sec. .
{Power cycle) Test temp. 10045 deg
{ for IGBT} Tj & 150 °C, Ta=2545 °C
No. of cycles 15000 cycles
Failure Criteria
ltern Characteristic Symbol Failure criteria Hnit Note
Lower limit Upper limit
Electrical Leakage current ICES - USLx2 mA
characteristic +IGES - USL=2 pA
Gate threshold voltage VGE(th) LSLx0.8 ustxi2 | mA
Saturation voltage VCE(sat) - UStx1,2 Vv
Forward voltage VF - ustx12 | V
Thetmal IGBT AVGE i USLxd.2 myv
resistance or A VCE
FWD AVF | - Ustx1.2 | mv
|solation voltage ' Visg Broken insulation -
Visual Visual inspection
inspection Peeling ) The visual sample )
Plating
and the others
LSL : Lower specified limit.
Note : USL : Upper specified limit.

Each parameter measurement read-outs shall be made after stabilizing the components at room ambient for 2 hours minimum,
24 hours maxirmurn after removat from the tests.  And in case of the wetling tests, for example, moisture resistance tests, each
companent shall be made wipe or dry completely hefore the measurement.

10/ 172
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Reliability Test Resulis

Test Relerence | Number of
cate- Test items norms Number of failure
. ElAJ ED-4701 test sample
gories (Aug.-2001 edition) sample
1 [Terminal Strength Test Method 401 | 5 0
o {Pull test} Method I
E 2 |Mounting Strengih Test Method 402 5 0
K] method I
= 3 |Vibration Test Method 403 5 0
f.‘} Condition code B
2 [7 Ishock Test Methad 404 5 0
Condition code B
1 High Temperature Storage ' Test Method 201 5 0
2 |Low Temperature Storage Test Method 202 5 0
% 3 |Temperature Humidity Test Method 103 5 0
= Storage Test code C
é 4  |Unsaturated Test Method 103 5 0
_§ Pressurized Vapor Test code E
,_% 5 |Temperature Cycle Test Method 105 5 0
6 |Thermal Shock Test Method 307 5 0
method 1
Condition code A e
1 |High temperature Reverse Bias Test Method 101 & 0
2 2  |Migh iemperature Bias Test Methad 101 5 0
i ( for gate )
g 3  |Temperature Humidity Bias Test Method 102 5 0
3 Candition code C
& 4 |intermitted Operating Life Test Method 106 g 0
(Power cycling)
{ for IGBT )

be neither reproduced, copied, leat, or disclosed in any way whalsoever for the use of any third party nor used
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Collector current vs. Collector-Emitter voliage {typ.)
Tj= 25°C / chip
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Coltector-Emitter voltage: VCE [V]

Collector current vs. Collector-Emitter voltage (typ.)
VGE= 15V / chip
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Collector-Emitter Valtage: VCE {V]

Collector Current: Ic [A]

Gate Capacitance vs. Collector-Emitier Violtage (typ.)
VGE= 0V, f=1MHgz, Tj=25°C

Collector current vs. Collector-Emitter voitage (typ.}
Tj= 150°C / chip

1000 ¢
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1
5 500 : o
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Colleciar-Emilier voltage: VCE [V]

Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)
Tj= 25°C / chip
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Gaie-Emitter Voltage: VGE [V]

Dynamic Gate Charge {typ.)
Vee=600V, lc=450A, Tj= 25°C

— 100 =
a JAY Cies § o
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o \ W L
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0 " L
] g8 |
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Collector-Emitter veltage: VCE [V] Gate charge: Qg [nC]
. . b
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Switching time: ton, tr, toff, tf [nsec)]

Switching time vs. Collector current (typ.)
Vee=600V, VGE=115V, Rg=1Q, Tj=125°C
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Collector current: I [A]

Switching time vs. Gate resistance (typ.)
Vee=600V, [c=450A, VGE=+15V, T|=125°C
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Gate resistance: Rg [Q]

Switching loss vs. Gate resistance {typ.)

Vee=600V, lc=450A, VGE=£15V, Tj=125°C, 150°C

Switching loss: Eon, Eoff, Err [mJ/pulse]

200 T
— Tj=125°C
T TEMSC
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100
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50
Err |
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0 1 10 100

Gate resistance: Rg [Q]

Switching time vs. Collector current {typ.)
Veo=600V, VGE=+15V, Rg=1{}, Tj=150°C
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Collector current: Ic [Al

Switching loss vs. Collector current (typ.}
Vee=600, VGE=115V, Rg=1Q, Tj=125°C, 150°C
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Collector currerd: lc [A}

Reverse bias safe operating area (max.)
HGE=15V, -VGE=15V, Rg=1Q, Tj=150°C
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Collector current: I [A]
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E
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Collector-Em

1000 1500
itter voltage: VCE [V]
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Reverse recovery time: tir [nsec]

be neither reproduced, copied, lent, or disclosed in any way whatsoaver {or the use of any third party nor used
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Forward Current vs. Forward Voliage (typ.} Reverse Recovery Characteristics (typ.)

Forward current: IF [A]

chip Vce=600V, VGE=+15V, Rg=14, Tj=125°C
1000 , ; 10000
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| [/ <3
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700 & | T=25°C |/ / priey
; / // 5 3 1000 s st
C Yy H B
500 /Q/ e E 5 — . (
400 | : 88 T
200 ¢ ///_125_“{: = 5 100 —
j // m 0
200 H H
100 E o
ot el 10 e b :
0 1 2 3 o 200 400 600 800 1000
Forward on voltage: VF [V] Forward current: IF [A]

Reverse Recovery Characteristics {typ.)

T ient Thermal Resistance {max.
Vee=800V, VGE=+15V, Rg=1Q, Tj=150°C ransient The ( )

10000 o _ 1
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Forward current: IF [A] Pulse Width : Pw [sec]
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Warnings

This product shall be used within its maximum rating (voltage, current, and temperature). This product
may be broken in case of using beyond the maximum ratings.

HEOBAER(EE. Bl BER)OEBATHERTSL, BRERTHATRRAT L. B4
WiERTAEANBYET.

Connect adequate fuse or protector of circuit between three-phase line and this product to prevent the
equipment from causing secondary destruction, such as fire, its spreading, or explesion.
F—OFREOBRCEFFRIELAGEEEEL. BRAEREALUROMICENEEROLa—X R ETL—h—
FPHFRITTRYE, B8 ERFO2REFEHNTIES,

Use this product after realizing enough working on environment and considering of product's reliability life.

This product may be broken before target life of the system in case of using beyond the product's reliability
life.

UBOERREFTSITEERL. RO EHRESGARBETEIMESO L FESEBALTTEN. HA0
EEtEHERATERLLES  SBOBRFGLVIICEFARET IEEIEYET,

If the product had been used in the environment with acid, organic matter, and corrosive gas ( hydrogen
sulfide, sulfurous acid gas), the product's performance and appearance can not be ensured easily.

B -EEEA A GHERE, ERETAS)Z2E0BETTERSN-ES . B SRFORIEL
TEHEEA,

Use this product within the power cycle curve {Technical Rep.No. : MT5F12859). Power cycle capability is
classified to delta-Tj mode which is stated as above and delta-Tc mode. Delta-Tc mode is due to rise and
down of case temperature (Tc), and depends on cooling design of equipment which use this product. In
application which has such frequent rise and down of Tc, well consideration of product life time is necessary.
FBLG I, 18— AL FaA—T LT CER T LT #No.: MTSF02525), /37— ZILTH E(TIE
ZOAT & AIBHOMIZ, AT kDB ENHYFET. ThiZyr—ABETo) O LE FRIZE LA -ATHY.
AESECHRTIEOBRBEHRELET. Y ~RREO LA TEAREIIECHBE S BRFGIITH
BELTIERTEL,

Never add mechanical stress to deform the main or control terminal. The deformed terminal may cause
poor contact problern.

ERFRUHBHFCRAESATERSERVTTED. BFOERCLY EBFREEESIESECTES
MHYET,

Use this product with keeping the cooling fin's flatness between screw holes within 50um par 100mm and
the roughness within 10um. Also keep the tightening terque within the limits of this specification. Too large
convex of cooling fin may cause isolation breakdown and this may lead to a critical accident. On the other
hand, too large concave of cooling fin makes gap between this product and the fin bigger, then, thermal
conductivity will be worse and over heat destruction may occur.

WE T LR S RY R TR ER100mmB = Y50um B T REOES X1 0um IR LT RS BX
HfMRYMH-1=UT AL RHMBIGERBREECL EABHICERTHEENBYEY . T BAGMEY
CHRHERHIL FHBEAT T ORMICERAELTREBSERY, BEBIRICRAZIEABYET.

Use the same lot product anly for parallel connection.

(a) If different lot product is used for parallel connection without confirmation of Fuji Electric Systems Co.Ltd,,

the product performance cannot be ensured.
COESE/ SBLLERTHESR, A—0vk-RiOEERALTESLY,
BETBH/RATAL~OREEE B0 EAEASUVIER THALLES . RRORAITTEER A,

MSS5F7553 15/17
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Warnings

In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity, If the
thermal compound amount was not enough or its applying method was not suitable, its spreading will not be
enough, then, thermal conductivity will be worse and thermal run away destruction may oceur, -

Confirm spreading state of the thermal compound when its applying to this product.

{Spreading state of the thermal compound can be confirmed by removing this product after mounting.}
EFEAF TR SBICE, BMERETRERS SOOI FEEIERGESEN, X, EHENTE
LY. BRAEANREE T8, VAU R R TFEECENSY ., BB EICERERICEND
BAHYET.

T REERT ARG, BEEmIzol DR EAS TS BEREEL TS,
{EELEBICHEFERYET T O DU FDERY B SEHETAEMNHEET.)

it shall be confirmed that IGBT's operating locus of the turn-off voltage and current are within the RBSOA
speacification. This product may be broken if the locus is out of the RBSOA.

A=A T EE - EROBEFRBAREBSOALBRAICH S EEHELTT L\ REBSOANERAEBATERTS
EEFHERT DA HEENEYET,

If excessive static electricity is applied to the conirol terminals, the devices may be broken. Implement some
countermeasures against static electricity.

RN FICBXEREIARMeh e, BFSBETHESAHYET. MYBROBEIBER N HEER
LTFELY,

Never add the excessive mechanical stress to the main or control terminals when the product is applied to
equipments. The module structure may be broken.

ETEERICRET ORI, THTPHERFISRAER AESZEDTTIN. BTFHESSRET DA EAt
HYET.

In case of insufficient -VGE, erroneous turn-on of IGBT may occur. -VGE shall be set enough value o prevent
this malfunction. (Recommended value : WVGE =-15V)
BRAFRE—FBEVCGENF ELET L RMlE RO AaitAbYET ., RRllER IS vBIZ-VOEX
FTaiETHRELTFEN, (8 E: VGE =-15V)

In case of higher urn-on dv/dt of IGBT, efroneous turn-on of opposite arm IGBT may occur. Use this product
in the most suitable drive conditions, such as +VGE, -VGE, RG, CGE to prevent the malfunction.

H—A dvidt BB EHF T —LAOIGBTA R A MBI TN GYET, RANZECSTNEORER
FoA4 T & (+VGE, -VGE, RG, CCEH) TOHER T3

This product may be broken by avalanche in case of VCE beyond maximum rating VCES is applied between
C-E terminals. Use this product within its maximum voltage.

VCES#HIR -BEMNEMSII-HE, 7T e B LTETERTHIBSNHYET. VCERBT R AERE
OEBEATIERTSL.
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Cautions

- Fuji Electric Systems is constantly making every endeavor to improve the product quality and
reliability. However, semiconductor products may rarely happen to fail or malfunction. To prevent accidenis
causing injury or death, damage to property like by fire, and other social damage resulted fronm a failure or
malfunction of the Fuji Electric Systems serniconductor products, take some measures o keep
safety such as redundant design, spread-fire-preventive design, and malfunction-protective design.
ETEROATLXERA THGOKEALEEEOR LIISOHTVET . UL, RREE FaE
MEELEY, BRETSESAHYET. ELER AT LXUF FHEM G OMEEEREEM.
BERELTABRERH - REFILOHEICHT BT OHSNBERRIEGTD SIITR ERET - B I 5RE-
BEHENEEHTY REHEROT-HOFEEAHLTTSL,

The application examples described in this specification only explain typical ones that used the Fuji Electric
Systemns products. This specification never ensure to enforce the industrial property and other

rights, nor license the enforcement rights.

EiEHECEELTHIERML. ELER AT AXEGEFERALEAENEEBIZEGRBEYT 540

THY . FEBBICS - TITRAHE. TOMERNDORIEICHT EEELIEREEDFRERTIIOTESLYE
HA.

The product described in this specification is not designed nor made for being applied o 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 squipment, asrospace equipment, medical
devices, atomic controf systems and submarine refaying equipment or systems, please apply after
confirmation of this product to be satisfied about system construction and required reliability.
AEHEICRESALELE. AFIChhbALITRETCERSHLMERHIVIDAT LI ANGhSILE
BRELTHRE BUEENELOTRAVEL A FEHREOUREEGHME. BN, METH., EREE. BT
. BEDPHEBBELONIL AT LEE AR~ OCHBECRE ORI, SATFABBEUERSHIC
BRTAILEIHEOL, THATEW,

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