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A4 package: 750V 600A IGBT module

0
e -
[ - B

/'/ -

0
" \"'o

Features:

® 750V 600A, Vcesay =1.35V@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

® Inverters
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IGBT, Inverter / IGBT, ¥ 34
Maximum Rated Values | g KixF#7 5%

Collector-emitter voltage 1.295C Vv 750 v
FBAR-KHREE v CES
Continuous DC collector current I nom 600 A
M 4 B A R A
%Eﬁ*&ﬁ—;‘cgmﬁﬁuw TC=65°C ,ij max=1750C IC 6951) A
Repetitive peak collector current =1 | 1200 A
SHRRUTEEEEDR pmims CRM
Total power dissipation i .
Iﬂg?ﬁ'%ﬁ TC=75 C |ij max=175 C Ptot 9341) W
Gate-emitter peak voltage Vv +20 v
[ AR- RS RIE(E R & GES -
Characteristic Values / #8834 min. typ. max.
Collector-emitter saturation voltage 1.=600A. Vec=15V Ivjifgo(ic 1.35
S BR-EZS R ERE c=oLUA, Vee= i VeEsat 1.50 v
T,=175°C 1.54
Gate threshold voltage .
IR EEEE Vee=Voe, lo=8mA T725C | Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor T.225%C Re: 0.65 o
W& TR V’ eint '
Input capacitance Vee=25V, Vee=0V, f=100kHz T,=25°C c 70.6 E
$ﬁ}\ EE,% CE= ) GE™— , 1= vj— ies . n
Reverse transfer capacitance .
RlaEmE s Vee=25V, Vee=0V, f=100kHz Ty=25°C Cres 0.26 nF
Gate ch
cae chae Voe=-8V~+15V, Vce=400V Q 2.92 ¢
REERG ¢ i
Collector-emitter cut-off current Verm750V Vom0V T.=25C | 10 A
S EAR-R SRR HTIRE R cEmVTeE 5 CES o
Gate-emitter leakage current Vom0V Verm20V T.225%¢ | 500 A
I AR-& SIARR IR cEmT T TeET : GES "
Tu(n-on (\jelay Eime, inductive I9ad Ic=600A,Vce=400V I"’:?gococ t ::g; ns
FHBIEIRAT[E], MR Vge= -8V/15V Rgon=2.0Q TVJ-—1 e don 190
vji—
o . . T,=25°C
Rise tlme:, inductive Ioad\ 1c=600A, V=400V T 1:1500(: . 17090 -
EFHEE), MR Vee= -8V/15V Reon=2.00 T o175 r 105
/i
Turn-off delay time, inductive load Ic=600A, Vce=400V ;VJ:?ZOEC ¢ 1906593 i,
KHTEIRAS (), RIS Voe= -8V/15V Roor=120 rerse | 1067
vji—T
Fall time,\inductive load i 1c=600A, Vce=400V P:?:ococ t 88 ~
TFERfE], Bt fE Voe= -8V/15V Reor=12Q Tm175% ! 30
vji—
Ic=600A, Vce=400V T
Turn-on energy loss per pulse Vee= -8V/15V Reon=2.0Q, IVj:fs CO 23.5
FrB IR di/dt(T=25°C)=5929A/us e | Eer 304 mJ
di/dt(Tvj=175°C )=4468A/us T :
Ic=600A,Vce=400V T.225¢
Turn-off energy loss per pulse Vee= -8V/15V Reorr =12Q v Co 42.0
EWIREE dv/dt(Ty=25°C)=6349A/us e | B PRy mJ
dv/dt(Ty=175°C)=3968A/us w=175% :
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SC data Vee=400V, Vee=-8V/15V  tp<bus  T,=25°C | 2900 A
p ez = Vcema=Vees-Lece-dildt to<bus Tu=1757C sc 2300
Thermal resistance, junction to Zer :_GB;/%/'\ IGBT
cooling fluid ooling fluid =
Q:[:_s/‘\giﬂ R HR 50%water/50% ethylene glycol; Rinor 0.107 Kw
FRTA AR AV/AT=10.0dm?¥/min T¢=65°C
s top continuous
Temperature under switchin S . -
condFi)tions 9 for 10s within a period of 30s, T 40 150 .
vj op C
TERE oceurrence 150 175
maximum 3000 times over lifetime
- — .
Diode, Inverter | k&, WA
Maximum Rated Values / & Kir# S
Repetitive peak reverse voltage 1,295 Vv 750 v
o] EE REIEEBRE v RRM
Continuous DC forward current | 600 A
B ELL I [5) EUREE R From
Repetitive peak forward current ]
TEEIEREIEESER lerw=2x ¢ lFRM 1200" A
Characteristic Values / {#:6:2% min. typ. max.
Forward voltage [F=600A, Vge=0V 1‘?2066 v 1'38 Y,
BAERE F= » VeET vi= F .
EEBSERE T,=175°C 1.35
Reverse recovery time 1F=600A, Vk=400V Tvj=25°C ) :Ilgz ]
Rk E /g die/dt=7143A/us(T,=150°C)Vee=-8V  Tvj=150°C u 182 s
T,=175°C
Peak reverse recovery current 1F=600A, Vr=400V Tvj=25°C | ggg A
REREIEESR & die/dt=7143A/us(T,;=150°C)Vee=-8V  Tvj=150°C RM
T,=175°C 950
vjiT
_ _ Ty=25°C 26.4
Recovery chargf IF_—GOOA, Vz=400V T.=150°C Qr 375 uC
RERE B die/dt=7143A/us(T,;=150°C)Vge=-8V ~ _Y :
Ty=175°C 411
_ _ Ty=25°C 4.4
Reverse recovery energy IF=600A, Vz=400V T.,=150°C E 9.9 mJ
RERE REE die/dt=7143A/us(T,=150°C)Vee=-8V  _" rec :
Ty=175°C 12.1
Thermal resistance, junction to Zer IFRDfllid/I\ FRD
cooling fluid ooling fluid =
Qi_\/‘\gf[] R BVE 50%water/50% ethylene glycol; Rinsr 0.150 KW
FRTA AR AV/AT=10.0dm*/min T¢=65°C
top continuous
Temperature under switching for 10s within a period of 30s, -40 150
conditions occurrence Tyjop C
THERE maximum 3000 times over 150 175
lifetime
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NTC-Thermistor/ NTC-#u g H[H

Characteristic Values / fERe 2% min. typ. max.

Rated resistance

FRAREE fH

TNTC=25°C

R2s -

KQ

Deviation of R100
R100 {w#%18

TNTC=1 00°C s R100=493.3Q

AR/R -5

%

Power dissipation

IhRFEB

TNTC=25°C

P2s -

mwW

B-value

BE

R2=Rg2s eXp[st/50(1/T2-1/(298. 1 5K))]

Bo2sis0 -

3375

R2=Ras exp[Basiso(1/T2-1/(298.15K))]

Bo2s/s0 -

3414

R2=R25 eXp[Bz5/1 00(1 /Tz-1 /(2981 5K))]

Bz2s/100 -

3436

Module / Pk

Isolation test voltage

48501 B

RMS, f=50Hz, t=1min

VisoL

KV

Material of module baseplate

R

Cu+Ni

Internal isolation

AR 4S5

SiaN4

Creepage distance

EEE BB &

Terminal to heatsink
Terminal to terminal

18.2
8.2

mm

Clearance

B8] BR

Terminal to heatsink
Terminal to terminal

18.2
5.9

mm

Comparative tracking index

R X i B RS &

CTI

200?

typ. max.

Stray inductance module

HRIR I B

Lsce -

15

nH

Module lead resistance, terminals-
chip
EHRSI BN, wmr- Sk

Tc=25°C, Per Switch

Rce+ep -

1.0

mQ

Storage temperature

PR

Tstg -40

125

°C

Mounting torque for module
mounting

RIRRE 5B

Screw M5 / M5 1842
Baseplate to heatsink

6.0

Nm

Terminal connection torque

MR in TEENE

Screw M6 / M6 1224

6.0

Nm

Weight
55

715

1) Verified by characterization/design not by test.

MR, WiHE TS,
2) CTlis about 200.
CTI £9%F 200,
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Circuit Diagram / ESALY

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive Reciyee Inclusive Rec+ee
IGBT #iHiet, 2 GRAME) , A8 R IGBT #Hi4%ft, #2 (Tj=150C) , 8 Rccuee
_ _ lc=f(Vce), Tvi=175°C
lc=f(Vce),Vee=15V

1200 — 1200

: : ;- - /' "/'
—T,=25°C o == Vee=9V o
1 aae : Lo — V=11V . s
10004 7 7 TWTIS0CL SR 1000 =« oyigmtay] oo T
- TS175C . sty ;,'/
: = = V=17V ] /
800 - 800 - Vg9V e L
: - Vs
i ’
< 4 : ] S ] ] -
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400 i 400 - o , o |
200 F-eiieeennnd ............ L e o R 500 K o iiiiiepemnnneeeo]
O ‘;/ T T T T T 0
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Switching losses IGBT,Inverter(typical),

Transfer characteristic IGBT,Inverter(typical), Inclusive R
CC'+EE'

Inclusive Rcc+Ee

¥ s o IGBT }F%ﬁﬁ! ﬁ§ (%ﬁﬁ) ’ @;/3\ Rcc+ee
:Sj&/f‘:ﬁ/ﬁ%oéﬁﬁ (JeRE) , BH Recee Ef(lc). Veorm+15V/-8V.

Reon=2Q, Reo=12Q, Vce=400V

1200 . ‘ 120
1100 |- —T,=25°C ——E,, T,=150°C
1000 |7 T TWTISOCH S 100 | |- = E,T,=150°C
900 | - D179 - oo B Ty=175°C
' — - — B, T,=175°C
800 80 | T
700 : : : : : : : E
L 600 | U e, b b o f i £
S oo : : : ‘ o ‘ I 0
500
400 : ‘ ; ‘ ‘ ‘ : 40
300 ool ............ R SR AL U SO _—
200 : ‘ ‘ ‘ ‘ ‘ 20
100
0 e 0
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Vee(V) Ic(A)
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Switching losses IGBT,Inverter(typical), Transient thermal impedance IGBT, Inerter
Inclusive Rec+Eeer IGBT &R, #Z
IGBT FFRifsE, ¥ (JEME) , BH Recuer Znyc=f(t)
Eon=f(Ra), Eof=f(Ra)), Cooling fluid = 50%water/50% ethylene glycol,
Vee=+15V/-8V, Ic=600A, Vce=400V AV/AT=10.0dm*/min;T¢=65°C
AL [ vy T eI B SO B S
- - EoffT,=150°C| | : : oy
180 o Eon T =178 C] T
—-— Eoff, T,=175°C
150 |- ‘
‘2120 2
o T
90 £
~
60
i: 1 2 3 a
30 r[K/W]: 000305 0.01615 0.03825 0.04942
Tlsk: 0.0028 0.011 0.06 0.65
0
0 2 4 6 8 10 12 14 18 ae set va ©
Ra(Q) tfs

Forward characteristic FRD, Inverter(typical),

Reverse bias safe operating area IGBT, !
Inclusive Rec+eer

Inverter(RBSOA)

IGBT RAI%ATIER, % (RBSOA) PR TR, e R A e e
Ic=f(Vce),Vee=+15V/-8V, Rooi = 120, Tvj = 175°C FYE

1300 5 ; ; ; ; ; ; 1200

1200 : ‘ ‘ ‘ ‘ ‘

B e e S e : 1000

10004 - - T T S DRI . LN I

900 o+ v oo

; ‘ ‘ ‘ ‘ ‘ ‘ 800

LU T S iR RRIOE SR (S o

g 700 - ienn [T SRR [ PPN DURUUUPRTNUUPE YRR U SOOI —_

o 5 ‘ ‘ ‘ ‘ ‘ ‘ < 600
BO0 -+ N o
A00d i X% 400
300 oo
2004 [ leModule| . 200

- — 1.,Chip : ‘ ‘ ‘ ‘
100 -
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Swiching losses FRD, Inverter (typical),

Inclusive Rcc+e!
FRD JFoc#iike, #3 (MBME) BF reo e
Erec=f(|F),RGon=2Q,VCE=400V

Tecr | v

— — EoT,=175°C

—EeTets0c]

T T
600 800

IF(A)

T T
0 200 400

Transient thermal impedance FRD, Inerter
FRD BB, #3

Znyc=f(t)

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

T
1000

—ZthiF FRD

=]

ZthIF/(K/W)

]
=1

i: 1 2 3 a

r KW

T[] 00023 0009 0.05 0.55

0.00753 0.03345 0.06041 0.04837

:.jc,f s

1200

R/C2

Swiching losses FRD, Inverter (typical),

Inclusive Rcc+e’
FRD JFo6846, % (R AE ree e
Erec=f(Ra),IF=600A,Vce=400V

; ‘ : U B Ty=150C| |
AU j : L= = B Ty=175C

NTC Thermistor temperature characteristic

(typical)
NTC g . fEL
R=f (T)
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Internal Circuit / Ij\]%ﬂ @%
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Package Dimension / %% R ~f
Dimensions in Millimeters | =X N84
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