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AS package: 750V 800A IGBT module

Features:
® 750V 800A, Vcesay=1.54V@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
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IGBT, Inverter / IGBT, ¥ 34
Maximum Rated Values | T KixF7 5%

Collector-emitter voltage .
SHER-KHREBE Ty=25¢ Vces 750 Vv
Continuous DC collector current Ic nom 800 A
M 4 B 3 E 3
SHRRELERBER Te=95C, Ty max=175C lc 520" A
Repetitive peak collector current =1 | 1600 A
SRR UBESIEEDBR pmnS CRM
Total power dissipation . . ]
Iﬂg?ﬁ'%ﬁ TF=75 Cvij max=1 75C Ptot 980 ) W
Gate-emitter peak voltage Vv +20 v
[ #R-R S RIE(EE K GES *
isti £E3>7 min. . max.
Characteristic Values / {£fe &% typ
T,=25°C 1.16
) ) 1c=375A, Vge=15V T,=150°C 1.23 \Y,
Collector-emitter saturation voltage T.=1750C v 194
FRR-RFRIBFERE - CEsat '
1.=800A Var=15V Ty=25°C 154 | 2.00
¢ » VGE T,=175°C 1.93
Gate threshold voltage .
[ TR E S Vee=Vee, lc=10mA T=25C | Veem | 5.00 | 6.00 | 7.00 | Vv
Internal gate resistor .
W& IR T,=25°C Raint 1.74 Q
Input capacitance .
BABA Vee=25V, Vee=0V, f=100kHz T =25°C Cies 60.5 nF
Output capacitance .
BB Vce=25V, Vee=0V, f=100kHz T,=25°C Coes 1.68 nF
Reverse transfer capacitance .
RiEEHBA Voe=25V, Voe=0V, =100kHz T,=25°C Cres 0.26 nF
Gate charge .
AR EE T Vee=-8V~+15V, V=400V, [c=450A  T,=25°C Qc 247 uc
Collector-emitter cut-off current Ver=750V VerzOV S | 10 N
SERR-R SRR WTTRE IR oeT IOV, Ve = CES Orm
Gate-emitter leakage current .
) R-RERIRE R Vee=0V.Vee=20V Ty=257C lees 500 | nA
Turn-on delay time, inductive load 1c=375A,Vce=400V Ivlifgz)coc ]g?
BR8], R Vo= -8V/15V Roor=2.50 W= tdon ns
T=175°C 193
iea i ; ; T,=25°C 42
Ri's%tg%?' '”d“rfé"l’é Ifggjz |c=375A,Vce=400V T,=150°C b o .
gul=! ““l i1 = on=2. Vj
8], BT Vee= -8V/15V Rgori=2.50Q Tre175% o5
Turn-off delay time, inductive load 1c=375A, Vce=400V Ivizfgz)coc ) 1907562
EWTZEIR B [a], X G = - vi= doff ns
KUTFERAT[E], R4 gk Vee= -8V/15V Rgo=90 St 1068
Fall time, inductive load [c=375A, Vce=400V Pif:;coc ) gg
ZETE ERME AL - - U f ns
TRERTE), BEMERE Vee= -8V/15V Rgor=90 175 9
1c=375A, Vce=400V T.=950
Turn-on energy loss per pulse Vee= -8V/15V Rgon=2.5Q, TVj:150C0 39
FHERFE di/dt(Tvj=25°C)=7200A/us T”"Zwsog Eon g-? mJ
di/dt(Tv=175°C)=5500A/us v ’
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1c=375A,Vce=400V T o
Turn-off energy loss per pulse Vee= -8V/15V Reorr =9Q - (i 18.2
5 W AREE dv/dt(Ty=25°C)=7800A/us e | B 222 mJ
dv/dt(Tvi=175°C)=4800A/us T :
SC data Vec=400V, Vee=-8V/15V  tp<bus  T,=25°C | 4200 A
%Eﬁgﬂﬁj-% VCEmaxz\/CES'LsCE'di/dt tp$ 3“3 TVJ=1 75°C se 3300
Thermal resistance, junction to (P:er :_GB;/%/'\ IGBT
cooling fluid ooling fluid =
Qi_\/f’%ﬂ SRR 50%water/50% ethylene glycol; RinoF 0.102 Kw
FRT AR AV/AT=10.0dm%min Te=65°C
- top continuous
Temperature under switchin -
condFi)tions 9 for 10s within a period of 30s, Tu 40 150 C
TERE oceurrence "] 150 175
maximum 3000 times over lifetime
Diode, Inverter | —t}&, W5
Maximum Rated Values / H Kir#RS#
Repetitive peak reverse voltage -
I EE REIEESE Ty=25C VRRM 750 v
Continuous DC forward current | 800 A
TSR ERER il
Repetitive peak forward current 1
T8 E AR =2 IR 16007 A
Characteristic Values / #:Re 2% min. typ. max.
Ty=25°C 1.46
Forward voltage" lF=375A, Vee=0V Ty=150°C 1.45
T B AR T,=175°C Ve 1.45 \Y
1-=800A. Ver=0V Ty=25C 1.89 2.5
F ToE T,=175°C 2.00
Reverse recovery time IZT?;ZE_AEBS\(/)EX‘;SE(\_/I_ -175:) Tvj=25°C t 1852399
R 18R & B 8] N = Tvj=150°C r : ns
Vee=-8V T,=175°C 173.8
Peak reverse recovery current I:jz'?;gs-AS’S\(/)?)z/-(‘;OOYI' —175¢ Tvj=25°C 284
RERE EER R ;/'F_tgv us(T,=175°C) Tvi=150°C Irm ggg A
CET T,=175°C
Recovery Charge |F=375A, VR=400V ij=25°c 138
I el -dig/dt=8300A/us(T,=175°C) T,=150°C Qr 27.7 uC
iR = F j i
RERE B Vee=-8V T,=175°C 30.7
Reverse recovery energy IET%S_%’;(;BES;)% =175 IVjiigz)EC E 150'67 J
M & 15 ity U vi— rec . m
R ERE R Voe=-8V T,=1757C 11.6
Thermal resistance, junction to Zer IFRDfllid/I\ FRD
cooling fluid ooling Tluid =
Qi_\/‘\gf[] RBVE 50%water/50% ethylene glycol; Rinsr 0.132 KW
“RTN AL AV/AT=10.0dm?%/min Tr=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-ufg B fH
Characteristic Values / {5855

min. typ. max.

Rated resistance ;
ARAREEBE Thro=25°C Ras - 5 - | ko
Eﬁvéag?%;;éoo Tyre=100°C, Ri0p=493.30 ARR | 5 - 5 | %
Power dissipation .
Ij]z(‘_—%%:%ﬁ Tnre=25°C P2s - - 20 mwW

R2=Razs exp[Bas/s0(1/T2-1/(298.15K))] Bass0 - 3375 - K
B-value
B1& R2=Ras €xp[Bassso(1/T2-1/(298.15K))] Bas/go - 3414 - K

R2=R25 exp[Bas/100(1/T2-1/(298.15K))] B2s/100 - 3436 - K

Module / bt
Isolation test voltage .
?@%/)ﬂﬂﬁt%}i RMS, f=50Hz, t=1min VisoL 3.0 KV
Material of module baseplate .
HERRAR A Curi
Internal isolation .
RIERLE StaNe
Creepage distance Terminal to heatsink 9.0
Tes pE e Terminal to terminal 9.0 mm
Clearance Terminal to heatsink 4.5
BB S jalfg Terminal to terminal 4.5 mm
Comparative tracking index
R IR B JRAE 2L CTI >200
min. typ. max.
Stray inductance module
AR o Lsce | - | B[ - [™
Module lead resistance, High side t
terminals-chip Tc=25°C, Per Switch Rcc+eE’ - 0.73 - mQ
HEER S| B PE, i -
Module lead resistance, Low side t
terminals-chip Tc=25°C, Per Switch Rcc+EF - 0.93 - mQ
KRS | B RE, T Wi -
Storage temperature .
ey Tstg -40 - 125 C
Mounting torque for module Screw M4/ M4 ﬂl?% 1.8 - 2.2
mounting Baseplate to heatsink M Nm
R N4 Sorew FIOT della/ BRL 0.45 0.55
o frame

Terminal connection torque
TR e 4R Screw M6 / M6 1222 M 4.0 - 6.0 Nm
\%e%ht G - 600 - g

1) Verified by characterization/design not by test.

AEEE, Bt RS,
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Circuit Diagram / H12% /&

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive Rec.,ee: Inclusive Rcc+eer
IGBT #ititE, 2 (WUAEME) , A% R IGBT #yittdrtE, W3R (JEE) . AE Recer

le=f(Vce),Vee=15V le=f(Vee), Ty=175C

1500 : : 1500 — - —
1400 |7, 25C | | ‘ 1400 - F=-= Vo=V |- Lo ,,_;,%v'
1800 | ln T =q50°C 1300 :_zzjx e o
1200 |- T TS 12004 TN
1100 |- 100 - _yomgpy| b
1000 1000 - Voe=18V] - -

900 900 4 '

< 800 < 800-

o 700 700
600 600 -

500 500 -
400 400 4
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200 200
100 100 + : :
0 : 0 T S S . A—
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Transfer characteristic IGBT,Inverter(typical), ISw:tchingRlosses IGBT, Inverter(typical),
Inclusive Rec+ee: nclusive Rec'Ee'

! j EE IGBT FFac#fidt, ¥2 (MBE) , B8 Recer
:ch(T/ﬁﬁ/ﬁ:ﬁz’o@ﬁ F AR . BH Rocee E=f(lc), Vee=+15V/-8V,
' Rcon=2.5Q, Rcof=9Q, Vce=400V

R B e T S S R N R
— — E,T,=150°C|: ‘ ‘ ‘ LT
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+Ee

IGBT JFoifist, W& (WAE) , A Recser
Eon:f(RG), Eoff:f(RG)),

Vee=+15V/-8V, [c=375A, Vce=400V

80

Eon,T,=150°C

70 1 im = EOff,T,=150°G| i

- -+ -Eon,T=175°C
60 1. — Eoff,T

v

50

40

E(mJ)
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T £ R e At SR el
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Rg(Q)

Reverse bias safe operating area IGBT,
Inverter(RBSOA)
IGBT K M&Z£THEKX, ¥4 (RBSOA)

Transient thermal impedance IGBT, Inerter
IGBT & #MHE, ¥2

Zingr=f(t)

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

= ZthiF. IGBT

ZthIFA(K/ W)

i: 1 2 3 a

iKWl 000306 001571 003574 D.04576

Tlsl: 00025 0011 005 06
t/s

Forward characteristic FRD, Inverter(typical),

Inclusive Rcc+Ee
FRD IE[R4tE, @2 (AAME) B ree +er

. IF=f(V
Ic=f(Vce),Vee=+15V/-8V, Roor = 9Q, Tvj= 175°C F=fVe)
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: : ‘ ‘ ‘ : : 1200 |- . T =750
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O T T T T T T T 0
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Gate charge characteristic IGBT, Inverter

Capacity characteristic IGBT, Inverter >
(typical)Vee=f(Qq),

(typical)C=f(VcE),

S IGBT, 32038 (JABUE) WK ER 45 1E IGBT, ¥ 3 a3(HMEE)
Vee=-8V~+15V, Vce=400V, 1c=450A, T,=25°C

Vcee=25V, Vee=0V, f=100kHz,T,=25°C

100
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HEN
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j—— Cies
1 = COE‘S
1T ’ Cres
0,0l T T T I‘ T
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QG (uC
VCE(V)

Swiching losses FRD, Inverter (typical),

Swiching losses FRD, Inverter (typical), Inclusive Rocee:

Inclusive Rcc+er p
N FRD , , ) +EE’
FRD o8, 2 (MEME) A ree 0 Ere0=$§%i75%%£§%{f) WA roo e
Erec=f(|F),RGon=2.SQ,VCE=400V ! ’
12
o Bl TAt80C M d =BT, =150C]
w0l - E,ec,T‘VJ=175°c:r B L ," ‘\\\ ) 104 ,,j\,\, T ETIRITTTIESN FERIERE S ETEC'TVJ:17SHCZ .
! ! . A 9_ : N
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Transient thermal impedance FRD, Inerter NTC Thermistor temperature characteristic

FRD BRAHE, 2% (typical)
Zingr=f(t) NTC #grafH
Cooling fluid = 50%water/50% ethylene glycol; R=f (T)
AV/AT=10.0dm®*min;T¢=65°C
z
= G
o <
<
&
i: 1 2 3 4
r[K/W]: 0.00544 0.02684 0.05167 0047
T[s]: 0.0026 0.01 0.05 0.5
----- 01 1 10 0 20 40 60 80 100 E 180
t/s Te/T

Internal Circuit / Ij\]%ﬂ @%

P1 P2 P3
Clo N C50 1 Eﬁ?
gt wht gy T
ACT AC2 acs T2 Eﬁ?
T4
T504 2
gt gt e T
N1 N2 N3
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Package Dimension / ¥t 3% R~}
Dimensions in Millimeters /| ZX ~NHAL

S 5| <
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Change Record | T EiEF
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