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Type Name: 2MBI1400VXB-120P-54 (RoHS compliant products)

* V series soft switching chip set .

1. Outline Drawing ( Unit : mm )
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3. Maximum Ratings (at Tc= 25°C unless otherwise specified)

Iltems Symbols Conditions Maxn_mum Units
Ratings
Collector-Emitter voltage Vces 1200 \%
Gate-Emitter voltage Vges 120 \%
) Tc= 25°C 1800
E Ic Continuous To=100°C 1200
g Collector current Icpulse [1ms 2800 A
B -Ic 1400
-lc pulse [1ms 2800
Collector power dissipation Pc 1 device 7650 w
Junction temperature Tj 175
et bore® |
Case temperature Tc 150
Storage temperature Tstg -40 ~ +150
Isolation |between termin.al and copper base (*1) Viso AC: 1min. 4000 VAC
voltage [between thermistor and others (*2)
Screw Mounting - M5 6.0
Torque [Main Terminals - M8 10.0 N m
*3 Sense Terminals - M4 2.1
(*1) All terminals should be connected together during the test.
(*2) Two thermistor terminals should be connected together,
other terminals should be connected together and shorted to base plate during the test.
(*3) Recommendable Value :  Mounting 3.0~ 6.0Nm (M5)
Recommendable Value :  Main Terminals 8.0~10.0 Nm  (M8)
Recommendable Value : Sense Terminals 1.8~ 21 Nm (M4)
. . 2
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4. Electrical characteristics (at Tj= 25°C unless otherwise specified)

NOTICE:

The external gate resistance (Rg) shown below is one of our recommended value for the purpose of
minimum switching loss. 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

no unexpected oscillation and so on.

. Characteristics .
Items Symbols Conditions - Units
min. typ. max.
Zero gate voltage Ices Vge=0V, Vce=1200V - - 12.0 mA
Collector current
Gate-Emitter Iges Vce=0V, Vge=+20V - - 2400 nA
leakage current
Gate-Emitter _ _
threshold voltage Vge(th) [Vce=20V, Ic=1400mA 6.0 6.5 7.0 \%
Vce(sat) Tj=25°C - 1.75 2.20
(terminal) Tj=125°C - 2.10 -
CoIIectpr-Emitter *4 Vae=15V. Io=1400A Tj=150°C - 2.15 - Vv
o voltage e ge=iov. fe= Tj=25°C - 165 2.10
(sat) classification : *5) Vce(sat)
. Tj=125°C - 2.00 -
(chip)
. Tj=150°C - 2.05 -
2 [Internal gate resistance Rg(int) - - 0.79 - Q
(0]
E Input capacitance Cies Vce=10V, Vge=0V, f=1MHz - 128 - nF
ton - 1000 -
Turn-on time r Vce=600V, [c=1400A, Vge=+15V - 200 -
- cc= ,lc= , Vge=+15V,
" IRg=10,Ls=60nH - 150 - | nsec
. toff - 1200 -
Turn-off time
tf - 150 -
Vf Tj=25°C - 1.90 2.35
(terminal) Tj=125°C - 2.05 -
4 Tj=150°C - 2.00 -
Forward on voltage Vge=0V, 1f=1400A |- v
( with VF classification : *5) Tj=25°C - 1.80 2.25
V.f Tj=125°C - 1.95 -
(chip)
Tj=150°C - 1.90 -
Reverse recovery time trr If=1400A - 200 - nsec
9 _ T=25°C - 5000 -
2 |Resistance R Q
% T=100°C 465 495 520
< |B value B T=25/50°C 3305 3375 3450 K
*4 Please refer to section 14 , there is definition of on-state voltage at terminal .
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5. Thermal resistance characteristics

. Characteristics .
Items Symbols Conditions - Units
min. typ. max.
Thermal resistance(1device) Rth(j-c) Inverter IGBT - - 0.0195
Inverter FWD - - 0.0360 “C/W
Contact thermal resistance .
(1device) (*6) Rth(c-f)  |with Thermal Compound - 0.00420 -

(*6) This is the value which is defined mounting on the additional cooling fin with thermal compound.

6. Recommend way of module mounting to Heat sink Clamping

(1) Initial : 1/3 specified torque, sequence
(2) Final : Full specified torque ,sequence

12 >3 =4 —5 —6 -7 -8 -9 =10 —>11 =12 =13 >14
12 >3 =4 —5 —6 -7 -8 —9 =10 —>11 =12 =13 >14

7. Indication on module (£¥a—IL&KR)
Display on the module label

- Logo of production

- Type name : 2MBI1400VXB-120P-54
- IC, VCES rating 1400A 1200V

- Lot No. (5 digits)

- Place of manufacturing (code)

- Bar code

*5) Vce(sat), Vf classification

Display on the classification label

Classification
Rank Vce(sat) Vf
23 - 2.25=<xx=<2.35
22 2.15=<xx=<2.20 2.15=<xx<2.25
21 2.05=<xx<2.15 2.05=<xx<2.15
20 1.95=<xx<2.05 1.95=<xx<2.05

19

1.85=<xx<1.95

1.85=<xx<1.95

Item Conditions
-
VGE=15V 23232323R
Vee(sat) .- 4400 (UL T
(terminal)
Tj=25°C Label
VGE=0V
Vce(sat) VFf Tem
) M y |IF =1400A sttt 54 c2 Gl G| oot | StOP
(terminal) Tj=25°C * | 21312321323 |R]| =
- Bar—code character
The modules connected in parallel should be same Vce(sat),VF rank.
8. Applicable Category
This specification is applied to IGBT Module named 2MBI1400VXB-120P-54 .
KIMALEHEZ(XIGBTE S 2 —JL 2MBI1400VXB-120P-54IZ# A3 %,
2
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9. Storage and transportation notes (R & - &t DFEEIH)

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

Be careful to solderability of the terminals if the module has passed over one year from manufacturing date,
under the above storage condition.

BR-EERENEELL, (5~35°C, 45~75%)
AREEET T EENIEUERBLESS XIHFEBMTEICHSEET I,

Store modules in a place with few temperature changes in order to avoid condensation on the module surface.
SHMEREEEDOLGEIL, (EVa—ILRANMEELGNIL)

+ Avoid exposure to corrosive gases and dust.

BEUTADOFKESH. EROZWGAIE#TDIL,

+ Avoid excessive external force on the module.
HRICHENODSENESITHREETHIL,

Store modules with unprocessed terminals.
ED21—ILOHFIETRMIDKRETRET 5L,

Do not drop or otherwise shock the modules when transporting.
HEDOEMRFICHELSA Y, BTIELYLAGNIE,

10. Definitions of switching time (RAYFU BB DEE)

_7ZVCC

|

11. Packing and labeling (R&H#k)

Display on the packing box
- Logo of production
- Type name
- Lot No
- Products quantity in a packing box

12. RoHS directive compliance (RoHS{ESERAIZDLVT)

The document (MS5F6209) about RoHS that Fuji Electric issued is applied to this IGBT
Module. The Japanese Edition(MS5F6212) is made into a reference grade.
ANIGBTEDa—/LIFE LT BHDRITL T DRoHSICE T & #MS5F6209% @ AT %,
BARZEMR(MS5F6212)[35EERMET D,
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13. List of materials (#$1)Xk)
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No. Parts Material (main) Ref.
1 Base Plate Cu Ni plating
2 Terminal Cu Ni plating
3 FWD chip Silicon (Not drawn in above)
4 IGBT chip Silicon (Not drawn in above)
5 Wiring Aluminum (Not drawn in above)
Solder
6 (Under chip) Sn/Ag base
(Under Isolation substrate) Sn/Sb base
7 Screw Fe
8 Nut Fe
9 Label PET (Not drawn in above)
10 Case PPS resin UL 94-VO
11 Silicone gel Silicone resin
12 Adhesive Silicone resin
13 Isolation substrate Al203 + Cu (Not drawn in above)
14 Resistance Chip Silicon (Not drawn in above)
15 Thermistor Lead glass (Not drawn in above)

14.

Main C1

Main C2E1

1 Sense

I—E—O ............

VCE (terminal)
of Upper arm

VCE (terminal)
of Lower arm

Definition of on-state voltage at terminal and switching characteristics
(AU EERTFEERMYF T HEICDONTDRER)

Fuji defined VCE value of terminal by using
Sense C1 and Sense C2E1 for Upper arm and
Sense C2E1 and Sense E2 for Lower arm .

Switching characteristics of VCE also is defined
between Sense C1 and Sense C2E1 for Upper arm and
Sense C2E1 and Sense E2 for Lower arm .

Please use these terminals whenever
measure spike voltage and on-state voltage .
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15. Reliability test results

Reliability Test Items

Test Reference norms | Number | Accept-
cate- Test items Test methods and conditions EIAJ ED-4701 of ance
gories (Aug.-2001 edition) [ sample | number
Terminal Strength [Pull force 20N (Control terminal) Test Method 401 5 (0:1)
40N (Main terminal) method I
(Pull test) Test time 1011 sec.
Mounting Strength [Screw torque 1.8~ 2.1 Nm (M4) Test Method 402 5 (0:1)
3.0 ~ 6.0 N'm (M5) method I
o 8.0 ~10.0 Nm (M8)
é Test time 1041 sec.
Tg Vibration Range of frequency 10 ~ 500Hz Test Method 403 5 (0:1)
S Sweeping time 15 min. Reference 1
_§ Acceleration 100m/s? Condition code B
= Sweeping direction Each X,Y,Z axis
Test time 6 hr. (2hr./direction)
Shock Maximum accelerat 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)
Storage Test duration 1000hr.
Low Temperature |Storage temp. -40+5°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. 1202 °C Test Method 103 5 (0:1)
§2) Pressurized Test humidity 85+ 5% Test code E
é Vapor Test duration 96hr.
= Temperature Low temp. -40 + 5 °C Test Method 105 5 (0:1)
g Cycle Test temp. High temp. 125 + 5 °C
5 RT 5~35°C
E Dwell time High ~ RT ~ Low ~ RT
w 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles 100 cycles
Thermal Shock Test temp. High temp. 100 *° 5 °C Test Method 307 5 (0:1)
method I
Used liquid 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
2
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Reliability Test Items

Test Reference norms Number of Accept-
catle- Test items Test methods and conditions EIAJ ED-47.0.1 sample ance
gories (Aug.-2001 edition) number
1|High temperature Test Method 101 5 (0:1)
Reverse Bias Test temp. Tj = 150 °C(-0 °C/+5 °C)
(for Collector -
Emitter)|Bias Voltage VC = 0.8xVCES
Bias Method Applied DC voltage to C-E
VGE =0V
Test duration 1000hr.
2[High temperature Test Method 101 5 (0:1)
Bias (for gate) Test temp. Tj =150 °C(-0 °C/+5 °C)
* Bias Voltage VC = VGE = +20V or -20V
E Bias Method Applied DC voltage to G-E
8 VCE = 0V
g Test duration 1000hr.
2 [ 3[Temperature Test Method 102 5 0:1)
w Humidity Bias Test temp. 85+2 °C Condition code C
Relative humidit 85+5%
Bias Voltage VC = 0.8xVCES
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. 10045 deg
(for IGBT ) Tj = 150 °C, Ta=2545 °C
No. of cycles 15000 cycles
Failure Criteria
ltem Characteristic Symbol Fai.Iure criteria — untt Note
Lower limit Upper limit
Electrical Leakage current ICES - USLx2 mA
characteristic +IGES - USLx2 pA
Gate threshold voltage VGE(th) LSLx0.8 USLx1.2 \
Saturation voltage VCE(sat) - USLx1.2 \
Forward voltage VF - USLx1.2 \
Thermal IGBT A VGE mV
- USLx1.2
resistance or AVCE
FWD A VF - USLx1.2 mV
Isolation voltage Viso 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 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.
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Reliability Test Results

Test Reference Number of
cate- Test items norms Number of failure
. EIAJ ED-4701 test sample
gories (Aug.-2001 edition) sample
1 Terminal Strength Test Method 401 5 0
" (Pull test) Method I
E 2 |Mounting Strength Test Method 402 5 0
T method II
'é 3 |Vibration Test Method 403 5 0
f‘), Condition code B
= [4 [shock Test Method 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
_é Pressurized Vapor Test code E
E 5 [Temperature Cycle Test Method 105 5 0
6 |Thermal Shock Test Method 307 5 0
method I
Condition code A
1 High temperature Reverse Bias Test Method 101 5 0
g 2 |High temperature Bias Test Method 101 5 0
s (for gate )
§ 3  [Temperature Humidity Bias Test Method 102 5 0
_%S Condition code C
@ 4 |Intermitted Operating Life Test Method 106 5 0
(Power cycling)
(for IGBT )
2’
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[INVERTER]

Collector current vs. Collector-Emitter voltage (typ.)
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Vge= 15V / chip
3000
? 125°C
2500 | / ///
2000 |
Tj=25 C/ /150°C
1500 | /
1000 | %/
500 | /
oL J L . L . L
0 1 2 3 4

Tj=25°C / chip

Collector-Emitter Voltage: Vce [V]

[INVERTER]

Gate Capacitance vs. Collector-Emitter Voltage (typ.)
Vge= 0V, f= 1MHz, Tj= 25°C

Gate Capacitance: Cies, Coes, Cres [nF]
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[INVERTER]
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[INVERTER]

Collector-Emitter voltage vs. Gate-Emitter voltage (typ.)
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[INVERTER]
Dynamic Gate Charge (typ.)
Vce=600V, Ic=1400A, Tj= 25°C
20.00 800
[ Vce

S 1500 - \ 4 600
$ 1000 | 400
¢ 500 1 200
£ g
S 000 | y 0
= E e
£ 500 F 9 4 -200
£ [
W _10.00 [ -400
2 E
& 1500 | / 1 -600

2000 bl nnnn g0

-1500 -1000 -5000 O 5000 10000 15000

0 0
Gate charge: Qg [nC]

Collector-Emitter voltage: Vce [V]
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Switching time: ton, tr, toff, tf [nsec]
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[INVERTER]
Switching time vs. Collector current (typ.)
Vee=600V, Vge=+15V, Rg=1Q, Tj=25°C
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[INVERTER]
Switching time vs. Gate resistance (typ.)
Vee=600V, Ic=1400A, Vge=+15V, Tj=125°C, 150°C
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[INVERTER]
Switching loss vs. Collector current (typ.)
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[INVERTER]

Forward Current vs. Forward Voltage (typ.)

[INVERTER]
Reverse Recovery Characteristics (typ.)

chip Vee=600V, Vge=+15V, Rg=1Q, Tj=25°C
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[INVERTER]
Reverse Recovery Characteristics (typ.) Transient Thermal Resistance (max.)
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Temperature characteristic (typ.) Tj=150°C
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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.

BROERER(EE, ER BRES OHENTHERATSVD., RAERZBATERAT L. ZFH
RS SEENHYET.

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 explosion.
F—DREDEHTHRTFIHEL-HEEZEEL. AAERLALROMICHEYETENEA—IRITTL—h—
EWTRITTRK, 1BF, ERFO2RBREHLTIZEL,

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.

HIOFERAREZTSITEEL, AROEEEFEGNEBETEINMRFOL XERBEEALTTEL HED
EHEMEFGEEATERALLIGS . EEOBEFGLYAICRFOIBETIHEN/HYET,

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- Y- BEMAXGibKER BERBARF) ZECRET TERINIES . HEHE-NEEORIR
TEEEA

Use this product within the power cycle curve (Technical Rep.No. : MT5F12959). 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.
AEBE NRT—H AL EGH—TUT CHEA TSV EMHTERNO.: MTSF12959), /AT —H A J LTt EIZIX
COAT] IZEBGEEDHIZ, ATCZ LS ZEAHYFET . chIT7—REE(Te)D LR THRICKSBAN X THY,
AEGECHERATIEOMBARNIERFLES . T REEQOLETE M EEISECSHEL. BEFHI+S
BELTIERATSEL,

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

FiIHFRUKEGRFICENEEZTERSELRVTTE, WFOEMIZLY, MR RLGEESIEEITIES
BHYET,

Use this product with keeping the cooling fin's flathness and surface roughness in mounting area

with in flatness 50um and surface roughness 10um . Also keep the tightening torque 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.
AT EE R OIMY I+ EEFE TEEEZ0umU T REOMAS(E10umEL TFIZLTTELY,
BREORYDH--YUT HERBANEBRITREREL, EXERRETHIHEENHYET . T BREMKRY
PORAENHLHE, REREREN T4 OREICEEMNE L THREDBGY | BBIEICBALIENHYETS,
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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 occur.

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.)
RFEAHAT4VICRYS TR BMEEERERT 2O DI/ IURELZTHERIED, X ZHENTE
L=V, B AEATEL 512U HE, AUV URRHRCRFRARICENS T MBBLICEDRMIRICEND
EAHYFET .

AV URERTTARICIE. HRELEEITI /IR REN>TVSBERREL TS,
(RELERICHRFERVIET T LAV IUFDENVEEEZRETIENERET,)

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

A=A TEE - EROBEIMHARBSOALHRMNIZHHEEMHEFEL TTEL, RBSOADHFEEE X THEMAT S
LR FHHIET HAREEAHYFET .

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

HEEFICBRGHEILMNMESNIIEE . RFNIRERTIHEELHYET MUKV BFIIHER T KEER
LTTFELY,

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.

RFEHEICEET ORI, TMFOREGFISBREIENEEZGOTTEN, IHFHBIEL KRS ST REMED
HYES,

In case of insufficient -VGE, erroneous turn-on of IGBT may occur. -VGE shall be set enough value to prevent
this malfunction. (Recommended value : -VGE = -15V)
HNATRT—FERE-VGEANF BLFET LR RIE R T AN HYFET , RRMlER IRV AIZT-VGEX
THEBETHRELTTIEL, (#E{E:-VGE=-15V)

In case of higher turn-on dv/dt of IGBT, erroneous 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.

A=A dvidt BV ER BT —LDIGBTA R RAMERI T AIREEAHYE T RAMEEISGNADREL
RS54 T & (+VGE, -VGE, RG, CGE) TTEAT LY,

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.

VCESZEBA-BEMNHMENTIGE . TNFUIIHRILTHRFRIETIHEEIHYET, VCERB T RRERE
DHEHEARNTIHEATSILY,
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Cautions

» Fuiji Electric 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 semiconductor products, take some measures to keep
safety such as redundant design, spread-fire-preventive design, and malfunction-protective design.
ETERFEATHRAORBELEBEORLIZEHTOET, LML, FBRE R (THE
ARELEY, REETHEEP’HYET . STERE L BRE R OWIEEFRENMEM.
HRELTASES - KKRFICKIMEITHT BT CHERMWEREERISGVLIICTU R - E ML
BREEH LA GEREERDI-ODFELHELCLTTIL,

» The application examples described in this specification only explain typical ones that used the Fuiji Electric
products. This specification never ensure to enforce the industrial property and other
rights, nor license the enforcement rights.
AMEBEEICRBLTHAGAGIE. ELTERASEEALLRARNGSAGIZHRBET L0
THY. KAEFREICL>TIEMBIE. TOMIERDOERICH T DREETEBIEDHFELTILOTEHYE
‘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, please apply after
confirmation of this product to be satisfied about system construction and required reliability.
REBFREICRBSNEHRL ARITHADEIEISGERE T THEASNIERHDIVIELATLIZALNLGN LI LE
BRELTH RESN LD TEHYFER A AMEFEOH R ZETER. M. MEFEH. ERESRE. KT
FlE . BEPBBEBEHDIVIDRATLLRE  FHARADOIHAZCRFHOBIE. DATLBBRUERREIC
MBRTDHIELECHRO L, ZRATSEL,

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