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A4 package: 750V 750A IGBT module

Features:

® 750V 750A, Vcesay =1.62V@25C
High RBSOA capability
Micro pattern trench/FS technology
Low switching losses
High SC capability
Direct Cooled Base Plate with PinFin

Typical Applications:
® Automotive Applications
® Motor Drives

® |nverters
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IGBT, Inverter / IGBT, jfiZrZE4
Maximum Rated Values / S K#rFrS

Collector-emitter voltage T.=95C Vv 250 v
SBR-KHREE v CES
Continuous DC collector current Ic nom 750 A
£ M4 IS
KEE,*&E—J:EUILEE,/}IL TE=95C, Tyjmax=175C Ic 480" A
Repetitive peak collector current t=1 | 1500 A
SERUESEEBR pmIMS CRM
Total power dissipation i i
TIEIRAE Tr=75C Tyma=175C Puot 980" w
Gate-emitter peak voltage vV +20 Vv
)R- R ERIE(E R & GES =
Characteristic Values / 18624 min. typ. max.
Ty=25°C 1.28
Collector-emitter saturation voltage lc=4200 gieEA0V _-rr‘”_z 117550:? v 122 v
FEBIR-RFRIBIEFE i CEsat '
Ic=750A, Vee=15V Ty=25°C 162 | 2.1
P OE Ty=175°C 1.80
Gate threshold voltage .
IRSES E Vee=Vee, 10=20mA T=25C | Veen | 500 | 6.00 | 7.00 | Vv
Internal gate resistor T,=25°C R 0.56 o
Wﬁl\ﬁ&@ﬁﬂ Vi Gint .
Input capacitance .
MABR Voe=25V, Vee=0V, f=100kHz Ty=25°C Ces 41.7 nF
Output capacitance .
BB Vce=25V, Vee=0V, f=100kHz T=25°C Coes 3.9 nE
Reverse transfer capacitance
REfEHER Vee=25V, Vee=0V, 1=100kHz Ty=25°C Cres 0.15 nF
Gate charge
AR Vee=-8V~+15V, Vce=400V Ty=25°C Qg 1.8 ucC
Collector-emitter cut-off current Ver=750V Var=0V T=25°C | 10 A
FBAR- KRR XHTRE R CEmIOTYLYeER 5 CES ol
Gate-emitter leakage current — T.,=25°C | 500 A
AR - KB R B O T e i GES n
Tu[n-on delay }ime, in‘ductive If)ad 1c=450A Vce=400V Iv,:fgz)(zc t (73; -
FHBIEIR A 8], EM A Vee= -8V/15V Roon=2.0Q e don
ij—175 C 88
S . ) Ty=25°C
Rise tlme\, mdtj;c;lve ;)lad Ic=450A,Vce=400V T ;_150°C ¢ jg s
N [5X, ] 7 = = VI~ r
EFHESE, B Vee= -8V/15V Roon=2.00Q 75 i
Tum-off delay time, inductive load Ic=450A, Vce=400V ?‘:?:;COC ) 1(1)12 .
KUTIEIR A (8], RMEfAE Vee= -8V/15V Roo=18Q K doff
Ty=175°C 1138
Fall time, inductive load Ic=450A, Voe=400V IVJﬁ:;EC ¢ 16377 "
2 B+t i5d N - _ U f
TR, R Voe= -8V/15V Roor=180Q b 157
Ic=450A, Vce=400V -
Turn-on energy loss per pulse Vee= -8V/15V Reon=2.0Q, ?‘:?:OCO 7.3
FrRIREE di/dt(T.=25°C)=8300A/us TVJ-:175°E Eon ]g-g mJ
di/dt(Tvj=175°C)=7200A/us - ’
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1c=600A,Vce=400V T.=25°
Turn-off energy loss per pulse Vee= -8V/15V Reor =18Q TVJ:1 oC° 22.0
S WTREE dv/dt(Tv=25°C)=2200A/us L o m
dv/dt(Tvj=175°C)=2200A/us u=175%C ’
SC data Voc=400V, Vee=-8V/15V  tp<bus  Ty=25°C | 3200 A
IR = Voemax=Voes-Lsce-dildt to<3us Tu=1757C s¢ 2400
Thermal resistance, junction to ger II'GBII/%/]\ IGBT
cooling fluid ooling fluid =
Qi_/‘\g%']] IR 50%water/50% ethylene glycol; Rinsr 0.102 Kw
FRT AR AV/IAT=10.0dm?/min Te=65°C
. top continuous
Temperature under switchin -
Cond?tions 9 for 10s within a period of 30s, Tu 40 150 .
vj op
T{eE occurrence . o
fERE maximum 3000 times over lifetime 150 175
Diode, Inverter | 1%, E4
Maximum Rated Values / 5 Ka#RS5
Repetitive peak reverse voltage i
EEREIEESRE Ty=257C VRRM 750 v
Continuous DC forward current | 750 A
TESIEE ERBR From
Repetitive peak forward current 1
o B I OB =21 IFa 15007 g
Characteristic Values / {:REZ % min. typ. max.
Ty=25°C 1.53
Forward VOItage” ||:=450AY VGE=0V ij=1500C 1 61
B AR Ty=175°C Ve 1.62 Y,
I’=750A, Voe=0V Tu=25C 1.81, Jo2f
' Ty=175°C 1.94
Reverse recovery time |'§A;g?_Aé5\é'8=:;00\_/r 1750 Tvj=25°C 119
R[5 PR B e ;/lF_ EEV us(Ty=175°C) Tvj=150°C ter :1146 ns
eET T,=175°C 55
Peak reverse recovery current |;?A;g?_Aé5\éBXI;OO\_/r 1750 Tvj=25°C 392
RS R <dir/dt=8500A/us(T,=175C) Nietsoc | IR 445 A
Vee=-8V T,2175°C 454
vj—
Recovery charge IF=450A, Vr=400V Ty=25°C 26.8
) Bl -dir/dt=8500A/us(T,=175°C) T,=150°C Q 37.1 uc
’]:_l/— = Fi il i R
B R R B A Vee=-8V T,=175°C 40.0
Reverse recovery energy IF=450A, Vr=400V Ty=25°C 7.6
) o -dir/dt=8500A/us(T\=175°C) Tv=150°C E 11.3 mJ
']:_l/— Fi /| ) rec
R R R RFE Vee=-8V Ty=175°C 12.3
Thermal resistance, junction to Eer IFRDfllid/]\ FRD
cooling fluid ooling fluid =
Qi_s/s\g%]] R HVEE 50%water/50% ethylene glycol; RinsF 0.131 KW
SRR AV/AT=10.0dm3/min Te=65°C
top continuous
Temperature under switching for 10s within a period of 30s, -40 150
conditions occurrence Tyjop C
TERE maximum 3000 times over 150 175
lifetime
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NTC-Thermistor/ NTC-Hufg B [H

Characteristic Values / #5254 min. typ. max.

Rated resistance

FRAREE PR

Tnte=25°C

R2s

KQ

Deviation of R100
R100 {m#%1&

Tntc=100°C, R100=493.3Q

AR/R

%

Power dissipation

IR FERL

Tnte=25°C

Pa2s

mwW

B-value

BiE

R2=R2s eXp[Bz5/5o(1/T2-1 /(298. 1 5K))]

Bosiso

- 3375

Re=Ros exp[Basso(1/T2-1/(298.15K))]

Bosso

- | 3414

Re=Ros exp[Basroo(1/T2-1/(298.15K))]

B2s/100

- 3436

Module / #ikh

Isolation test voltage

48 50N B

RMS, f=50Hz, t=1min

VisoL

KV

Material of module baseplate

HRRJEARAA L

Cu+Ni

Internal isolation

DR

SiaN4

Creepage distance

e BB &

Terminal to heatsink
Terminal to terminal

18.2
8.2

mm

Clearance

B8 ja)BR

Terminal to heatsink
Terminal to terminal

18.2
5.9

mm

Comparative tracking index

A X i BB JRAE B

CTI

2002

typ.

max.

Stray inductance module

HRIRZ B R

Lsce

nH

Module lead resistance, terminals-
chip
EHS|HEBME, HF-Oh

Tc=25°C, Per Switch

Rec+ee

mQ

Storage temperature
7R

Tstg

125

°C

Mounting torque for module
mounting

RIRL RN 3E

Screw M5 / M5 1244
Baseplate to heatsink

M

4.0 -

6.0

Nm

Terminal connection torque

R T EENE

Screw M6 / M6 1842

M

4.0 -

6.0

Nm

Weight
E s

- 715

1) Verified by characterization/design not by test.

e, wrbHES,
2) CTlis about 200.
CTI 45T 200,
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Circuit Diagram / B2k &

Output chanracteristic IGBT,Inverter(typical),

Inclusive Rc.,ge

IGBT HHSHE, WA A , B R p.ce
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Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+er

IGBT %ydifett, Wa (MAE) , B Recwer
lc=f(Vce), Tyy=175°C

; 7 P
e V=V P
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— - —Vge=13V ‘ L ;
B R ALY [ R
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Vee=1OV] -omn e LTt
‘ '.’,/‘ :/"/
A i !
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e ﬁ e
T T T T
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee’

IGBT JF6ifie, WaE (JBME) , A% Recwer
E=f(lc), Vee=+15V/-8V,

Reon=2Q, Rcof=18Q, Vce=400V

——E,,, T,=150°C

- - Egn T, =175°C
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee'
IGBT JFoGHiHE, W3 (MAEME) , B8 Recuer

Eon:f(RG), Eoff:f(RG)),
Vee=+15V/-8V, [c=450A, Vce=400V

Transient thermal impedance IGBT, Inerter
IGBT BEAS#M, #&

Zinac=f(t)

Cooling fluid = 50%water/50% ethylene glycol;
AV/AT=10.0dm?3/min; T¢=65°C

80 : ; 1
Eon,ij=150°C ! : : L.
70 14— = Eoff, T =150°C] i
- - --EonT,=175°C| \ ‘
B0 |l Eoff, T, =1750C i
: : 0.14-
50 g
5
X
%40 "%
N
30 Do
0.01 4ot
20 : i 1 2 3 4
‘| RIK/W]: 0.00318  0.01569 0.03465 0.0475
10 T[s]: 0.0025 0.01 0.06 0.7
0 0.001 . ' . ‘ . '
0 3 6 12 15 18 0.001 0.01 0.1 1 10
Rg(Q) t(s)
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusive Rccee:
IGBT }irﬁ]g‘iél,ﬂzlz, iﬁ%(RBSOA) rsf?visﬁ%ﬁ’ ﬁ% (ﬁ‘gﬂﬁ) ,@J‘gRCC» +EE/
Ic=f(Vee),Vae=+15V/-8V, Reoii= 18Q, Tvj = 175°C FRVE
1600 1500
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1300 4 = 1200
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200 o fmemem le,Chip 150
100 4 . 1
O T T T T T T T ! O
0 100 200 300 400 500 600 700 800 0.0 40
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Capacity characteristic IGBT, Inverter
(typical)C=f(VcE),

AR IGBT, ¥ AR (SAEE)
Vee=50V, Vee=0V, f=100kHz, T\=25°C

100

Gate charge characteristic IGBT, Inverter
(typical)Vee=f(Qq),

HHR B IGBT, ¥ RaR (S R1E)
Vee=-8V~+15V, Vce=400V, Ic=450A, T,=25°C

C(nF)

b

0.1

0.01

Swiching losses FRD, Inverter (typical),

Inclusive Rcc+ee
FRD FFoeii#E, 3 (BEE) AE ree +e
Erec=f(IF),Rcon=2Q,Vce=400V

200

300

Ver V)

400

QG (uC)

Swiching losses FRD, Inverter (typical),

Inclusive Rcc+ee
FRD FFC#E, #3F (HEE) B8 reo &6
Erec=f(Rg),IF=450A,Vce=400V

20 , 13
18 || BTy =1B0°C - ooovvorhoocdins s can T et 12 N e R SRS Rt g = TRl
I I = N Lk R N L R R R B A o e
‘ ‘ ' ; 10 ; I
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2 1
0 0
0 200 400 600 80 1000 1200 1400 0 2 4 6 8 10 12 14 16 18 20
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Transient thermal impedance FRD, Inerter

NTC Thermistor temperature characteristic

FRD BA#RE, #3 (typical)

Zinyc=f(t) NTC #igHfE

Cooling fluid = 50%water/50% ethylene glycol; R=f (T)

AV/AT=10.0dm3/min; Tr=65°C

1

— 8ty
0000
014
g
3 g
F o
0.014- IR ST N
; 1 2 3 4
22| RIK/WI: 000515 0.02644  0.05307  0.04554
S I OH 0.0025 0.011 0.05 0.6
0.001 — ; ; .
0.001 0.01 0.1 1 10
t (S) 4 80 100 140 160 18
T/
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Internal Circuit / V\]‘%B @%

P1 P2 P3
G1 \} G3 \EX G5 \EX T2
E1o ] E3o E50 /] 5
AC1 AC2 AC3 13 Eﬁ*
T4
9
GZJ \EX G4 J \} GGJ \} T5o.%
E2 /| E4o E6o T6
N1 N2 N3

Package Dimension / 335 R~}
Dimensions in Millimeters | X A8z

| I || N N
[ At

!
i
]:.
j:‘
]:.
i
| —
— |
N

T i 1
\{MMIM 5]l
e S = % - (o8 < < ‘
) 2. £ s
%8 p! O165) 9 (3 ®Cl
S 1 | 2 B IB%(%B e 1y 12@5(2@6;1
2
402 { %‘» @ 278 o

o]
)
O
Q
o
o]
——
mel O |
.ol
:
ik
O
%)
D) )
s 9 ﬁ

20,

0

1 a‘
&

-9- Datasheet B20101000124 Rev0.2 2025-08-15



