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A4 package: 750V 400A IGBT module
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Equivalent Circuit Schematic

Features: 7 e
750V 400A, Veeay =1.35V@25°C ® 750V 400A, Voray = 1.35V@25°C

® High RBSOA capability ® = RBSOA fit

® Micro pattern trench/FS technology ® AN % bR

® Low switching losses ® (KIFCHiFE

® High SC capability ® EIKEES

® Direct Cooled Base Plate with PinFin ® HFAH PinFin FEAR
Typical Applications: HAINH

® Automotive Applications ® REMNH

® Motor Drives ® HHLIKZEN

® Inverters ® NARIE
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IGBT, Inverter / IGBT, jfiZrZE4
Maximum Rated Values / S K#rFRS
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Collector-emitter voltage T.=95C Vv 750 v
SBR-KHREE v CES
Continuous DC collector current lc nom 400 A
= M4 E S Y OB
KEE:*&E—D’:E/}ILEE,/}IL TF=950C,ij max=175ac IC 3251) A
Repetitive peak collector current
S R0 EEIEESE R brims lorm 800 A
Total power dissipation i i
RAREE Tr=75C, Tymax=175C Prot 610" W
Gate-emitter peak voltage vV +20 Vv
)R- R ERIE(E R & GES =
Characteristic Values / 18624 min. typ. max.
Collector-emitter saturation voltage 1e=400A. V=15V I"‘ifg;coc 1'35 v
e %R SHRIDAE R c=400A, Vo= 4=150C | Vegsa 47
Ty=175°C 1.50
Gate threshold voltage
1R S {E ’ Vee=Vee, lo=8mA Ty=25°C Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor .
W& THREBE Ty=25C Raint 1.46 Q
Input capacitance
PN Vce=25V, Vee=0V, f=100kHz Ty=25°C Cies 61.1 nF
Output capacitance
A Vce=25V, Vee=0V, f=100kHz Ty=25°C Coes 3.07 nF
Reverse transfer capacitance
REfEHBER P Vce=25V, Vee=0V, f=100kHz Ty=25°C Cres 0.20 nF
Gate ch
I\;&‘éﬁa‘ge Vee=-10V~+15V, Vee=400V Qs 2.46 uC
Collector-emitter cut-off current .
EHR-REHREMRER | VoWV T=25C | lces 10 | mA
Gate-emitter leakage current .
I HB-% SRR 7 Vce=0V,Vee=20V Ty=25°C lces 500 nA
Turn-on delay Eime, inductive load Ic=400A,Vce=400V I"’jg;coc t 1?3
FHRIEIRAT[E], BMREK Vee= -8V/15V Roon=2.0Q ¥ don ns
Ty=175°C 120
o . . Ty=25°C
Rise time, |ndlj:€|ve 1|:(z)|ad Ic=400A,Vce=400V T:;=150°C ¢ g; s
TiE), R E Vee= -8V/15V Reon=2.0Q r
FFHErE), BEMEfE o o Ty=175C 65
Turn-off delay time, in‘ductive load Ic=400A, Vce=400V I"’:?g;%c ¢ g;g ns
KETFEIR AT [E], M Vee= -8V/15V Roor=10.0Q . doff
Ty=175°C 900
Fall time, inductive load Ic=400A, V=400V I"’ifg;gc ¢ g‘;’ "
BeRTE), TR - - v f
TRERSE, BMEnH Vee= -8V/15V Rear=10.0Q T=175C 103
Ic=400A, Vce=400V e
Turn-on energy loss per pulse Vae= -8V/15V Reon=2.0Q, I"’ifsoco 8.4
IR di/dt(T,=25°C )=5600A/us TVJ:SSOE Eon 1;3 mJ
di/dt(Tvj=175°C )=5000A/us - .
Ic=400A,Vce=400V Ty=25°C 229
';g%;g;%ergy loss per pulse Vee= -8V/15V Reor=10.00Q T.,;=150°C Eo 28.4 mJ
i dv/dt(Tvi=25°C)=7500A/us Ty=175°C 29.6
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dv/dt(Tvj=175°C)=4400A/us
SC data Voe=400V, Vee=-8V/5V  tp<bus  T,=25°C 3000
Pl i Veema=Vees-Lscedi Ty=175C lse 2100 A
s cemax=Vces-Lsce-di/dt to<3us vi
Thermal resistance, junction to Eer :_GBII/%/]\ IGBT
cooling fluid ooling fluid =
Qi_s/s\g%]] R 50%water/50% ethylene glycol; Rinsr 0.162 KW
SR AR AVIAT=10.0dm3/min T¢=65°C
T top continuous
Temperature under switchin P -
condFthions 9 for 10s within a period of 30s, T, 40 150 .
vj op
TR occurrence . o
fERE maximum 3000 times over lifetime 150 175
- — »y
Diode, Inverter | —tk&, 2 H 45
Maximum Rated Values / & KirF#RS %
Repetitive peak reverse voltage -
EREREIEESEE Ty=25C VRRM 750 Y%
Continuous DC forward current | 400 A
TESERERDR o
Repetitive peak forward current 1
I EE A EESE R 2 e 800" g
Characteristic Values / 18624 min. typ. max.
Forward voltage” Z400A. VersOV 1\'1??2;% v ;1;13:23 .
B F=400A, Vee= = F :
IE[BAS 5 Ty=175°C 1.27
Reverse recovery time IZ?‘tg?_Ais\ég:;OO\_/r 1507 Tvj=25°C 126
X[k 2 B 8] ;/IF_ ;V us(Ty=150C) Tvj=150°C tre 191 ns
eET T,=175°C 205
Peak reverse recovery current IZ?‘tg?_Ais\ég:;OO\_/r 1507 Tvj=25°C 258
REREIEEBRR “erd= us(Ty=150C) Tvj=150°C Irm 333 A
Vee=-8V 4oEo 350
Ty=175°C
Recovery charge IF=400A, Vr=400V T=25°C 18.2
\ e -dir/dt=4500A/us(T.=150°C) Ty=150°C Q 34.3 nC
:]:—,"_ = F) ) ) R
B R B R Vee=-8V T,=175°C 38.5
Reverse recovery energy I-=400A, V=400V Tu=25°C 5.6
X o -dir/dt=4500A/us(T=150°C) T\,=150°C E 11.2 mJ
e ) I rec
REREIRTE Voe=-8V Ty=175°C 12.8
Thermal resistance, junction to Eer |FRDf/|$:\ FRD
cooling fluid ooling fluid =
Qi_,/\g%’]] SEHVE 50%water/50% ethylene glycol; Rinsr 0.247 KIw
SR AR AVIAT=10.0dm?3/min Tr=65°C
top continuous
Temperature under switching for 10s within a period of 30s, -40 150
conditions occurrence Tyiop C
THERE maximum 3000 times over 150 175
lifetime
-3-
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NTC-Thermistor/ NTC-#fg 5 fH

Characteristic Values / #5553 min. typ. max.

Rated resistance

*/—T\%EEI I-SH Tntc=25°C R25 - 5 - KQ

Deviation of R100

Re’]v(l)aolc}%t%z e Tnte=100°C, R100=493.3Q AR/R -5 - 5 Y%

Power dissipation ;

TR FEE] Tntc=25°C Pos - - 20 | mw
R2=R2s exp[Bass0(1/T2-1/(298.15K))] Basis0 - 3375 - K

B-value

B1& R2=R25 exp[Basis0(1/T2-1/(298.15K))] Ba2s/so - 3414 - K
R2=Ras exp[B2s100(1/T2-1/(298.15K))] B2s/100 - 3436 - K

Module / 15k

Isolation test voltage )

Q@é%;}ﬂ”ﬁt%}i RMS, f=50Hz, t=1min VisoL 2.5 KV

Material of module baseplate Cu+Ni

KRR AR £} U

Internal isolation

PR ZTA

Creepage distance Terminal to heatsink 18.2 mm

e s Terminal to terminal 8.2

CIeara\nce Terminal to heatsink 18.2 mm

=R E Terminal to terminal 5.9

Comparative tracking index

AR R R A cTl > 200

min. typ. max.

Stray inductance module

FRIR T By B R Lsce - 15 - | nH

Module lead resistance, terminals-
chip Tc=25°C, Per Switch Rce+eg - 1.0 - mQ
EERS|HEBME, SR

Storage temperature .
TR Tstg -40 - 125 C

Mounting torque for module
mounting Screw M5 / M5 1222

fEEh A 4R Baseplate to heatsink M 4.0 - 6.0 | Nm

Terminal connection torque Screw M6 / M6 #24 M 40 6.0 N
Do 7 14 - Of - [&0]Nm

Weight G i 715 i
E s g

1) Verified by characterization/design not by test.

RN E, Bt T,
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Circuit Diagram / i 2% &

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive R¢c.,ep: Inclusive Recee:
IGBT #itifrte, 3 (BAE) , E& Recue IGBT #yit, W28 (Tj=150"C) , &% Recuee

lc=f(VcE),Vee=15V le=f(Vee), Ty=175°C

800 ‘ ; ‘ ‘ 7 800 ;
: ' : s
—T,725C | | o VeV | |
- — Tw=150"C : : Y 700 o= V=V
: ! i - = -
e 3 e Vet ‘ | I8 ‘
B00 — -+ Ll 600 - - GE O i A
. - = V=17V
Vee=19V| : :
500 o - e e [ £4
< 400 L o400
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B00 o e aaen
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100 o b
D O T T T T T T
0.0 25 0.0 0.5 1.0 15 20 25 3.0
Vee(V)
Transfer characteristic IGBT,Inverter(typical), SW|tclT|ng losses IGBT,Inverter(typical),
Inclusive Rccee: Inclusive Recuee
IGBT {EHif6tE, W7 R , 4 Recwee IGBY FFABUE, WX A . A% Reower
le=(Voe). Vor=20V E=f(lc), Vee=+15V/-8V,
Reon=2Q, Reori=10.0Q, Vce=400V
70
: : : ; ; 7
— Eon T,=150°C). s s s L]
80 |- - Eoﬁ*Tw:150!’Cf o ] R o xz/, 7
cC T 'Euanw:175uC //'/
50 ""_'—Euﬁva:ﬂSuC}' .......... e oo 3./.;0....; ...........
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Switching losses IGBT,Inverter(typical),

Inclusive Rcc+ee

IGBT JFR#4E, ¥3 (MEE) , B8 Recwee

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

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

Zingr=f(t)

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

90 B B B B
75 |7 = EBoffTy=150°C| & il
- - - -Eon,T,=175°C|
— - — Eoff,T,=175°C| ; Lo : ;
S TR 7 i SIIE 0
E 2
E45— =
=z
: : . N
B0 s
154 ......... i 7 2 = 7
rK/w]: 000367 0.02516 0.0722 0.06024
Tlsk: 0.0047 0.018 0.048 055
0 T T T T T T T I T
0 2 4 6 8 10 12 14 16 18 20 v
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, Reoi= 6.7Q, Tvj= 175°C FRVE
900 800
800 | T=25C R N I
700 - — T,=150°C| | : : e
700 o b - T,A175°C)!
‘ ‘ ‘ ‘ ‘ ‘ ‘ 500
2500_ O AU O (A S -
= : : : : : : : s’ 400
A0 oo -+
‘ ‘ ‘ ‘ ‘ ‘ ‘ 300
B00 - b e e e )
200 Ao 200
—— I, Module
100 = = Ig,Chip 100
0 ; ; ; ; ; ; i 0 e
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Capacity characteristic IGBT, Inverter
(typical)C=f(Vce),

AR IGBT, ¥ AR (SAEE)

Vce=25V, Vee=0V, f=100kHz,T.;=25°C

100
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1
%
= 1 —
© 1
%
~
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— Cies
77__-(:095
T CI'GS
0.01 L I L
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Ver ()

Swiching losses FRD, Inverter (typical),

Inclusive Rcc+ee'
FRD FF&iist, #23F (BAME) 88 rec +6
Erec=f(IF),Rcon=1Q,Vce=400V

Tect | vj

—E_T.,=150°C ] ] L.
O N S0 () £ RNTCCOE SRR S S P

T T T T T T T
0 100 200 300 400 500 600 700 800
Ie(A)

Ve (V)

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

HHR B 45 IGBT, 3 3588 (#BE)
Vee=-10V~+15V, Vce=400V, [c=400A, T.=25°C

T Vg0V
1=400A

0.0 0.3 0.6 0.9 1.2 1.5 1.8 2.1 2.4

Swiching losses FRD, Inverter (typical),
Inclusive Rcc+ee'

FRD FFARHE, WA (HABE) AS ree +e
Erec=f(Ro),I==400A Vce=400V

R : : : h —— Erec, 1,=150C A
v e - B TATsT

Tec) | vj

0 A ! . ' - . '
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Transient thermal impedance FRD, Inerter NTC Thermistor temperature characteristic
FRD AR, #3 (typical)

Zunse=f(t) NTC e fe

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

AV/AT=10.0dm?®/min; Tr=65°C

—ZthiF- - FRD

2
= g
gt ol it iy
:%}S 1 10 0 20 40 60 80 TC{);E
Internal Circuit / W%B %Eﬁ
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10 29 26
11 \} 13 \} 15 \}
12 %/ 14 %/ 16 J
27 z%}? o f t—o 8 09
28
17 \} 19J\} 21J\}
18 %/ 20 %/ 22 CH/H 23

N
AN
(0))
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Package Dimension / 3t 3% ] ~f
Dimensions in Millimeters /| XK NEAL
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