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A4 package: 750V 560A IGBT module
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Equivalent Circuit Schematic

Features: 7 e
750V 560A, Veeeay =1.38V@25C ® 750V 560A, Voray = 1.38V@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 X#rF75

Collector-emitter voltage T.205C N 750 v
SBR-KHREE " CES
Continuous DC collector current Ic nom 560 A
&= o4 E S
x%*&ﬁﬁﬁum%uw TF=950C,ij max=1750C IC /1) A
Repetitive peak collector current
EHRTERIGEDR bims lcrm 1120 A
Total power dissipation i i
TR Tr=75C, Tymax=175C Prot 1000" 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 1c=430A, Vee=15V _;_r‘”_z 117550:? 132
S BIR-RHHRIEFER J Veesa : v
lc=560A, Vee=15V Ty=25°C 138 | 1.8
' Ty=175°C 1.54
Gate threshold voltage
[ IR EE R Voe=Vee, lo=8mA Ty=25C | Voen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor .
WE R E Ty=25°C Raint 0.60 o)
Input capacitance .
MABR Voe=25V, Vee=0V, f=100kHz Ty=25°C Ces 41.8 nF
Output capacitance _ N _ e
WMEBA Voe=25V, Vee=0V, f=100kHz Ty=25°C Coes 4.08 nF
Reverse transfer capacitance .
REfEHER Ver=25V, Vee=0V, #=100kHz Ty=25°C Cres 0.16 nF
Gate charge
I\—J 1:& EE'T;__T Vee=-10V~+15V, Vce=400V QG 1.82 uC
Collector-emitter cut-off current .
FBAR- KRR XHTRE R Vee=750V. Vee=0V Ty=25°C lces 1.0 | mA
Gate-emitter leakage current _ _ ke
[HR-RSHRRE R Vom0 iesse’ Ti=25C | lees 500 | nA
Turn-on delay }ime, in‘ductive If)ad 1c=450A Vce=400V Iv,:fgz)(zc t ;g ~
FHRIEIRAT[E], B Vee= -8V/15V Reon=3.0Q Y don
Ty=175°C 76
LI . . Ty=25°C
Rise time, mdtj;célve 1I;)lad Ic=450A,Vce=400V T ;—150°C . gg .
v e T = = v r
EFHESE, B Vee= -8V/15V Roon=3.0Q 75 s
Turn-off delay time, inductive load Ic=450A, Voe=400V ?’:?:;COC ) ggg "
KETFEIR Y [E], M Vee= -8V/15V Roor=14.0Q LI doff
Ty=175°C 876
Fall time, inductive load Ic=450A, Voe=400V IVJﬁ:;EC ¢ 17425 .
52 Bk B 2R - _ = f
TRERS[E], RRMEE Vee= -8V/15V Roor=14.0Q 75 16
Ic=450A, Vce=400V .
Turn-on energy loss per pulse Vee= -8V/15V Reon=3.0Q, ?‘:?:OCO 17.1
A 1 vj= = us - on .
B difdt(Ty=25°C)=7200A/ e | B 221 mJ
di/dt(Tv=175°C)=6100A/us - )
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1c=450A,Vce=400V T.=25¢
Turn-off energy loss per pulse Vee= -8V/15V Reor =14.0Q TVJ:1 oC° 21.9
5 W 4RAE dv/dt(Ty=25°C)=7500A/us L 92 mJ
dv/dt(Tvj=175°C)=4400A/us ERLIANS )
SC data V=400V, Vee=-8V/15V  tp<bus  T.,=25°C | 3200 A
IR = Voemax=Voes-Lsce-dildt to<3us Tu=1757C s¢ 2300
Thermal resistance, junction to ger II'GBII/%/]\ IGBT
cooling fluid ooling Tluid =
Qi_/‘\g%']] IR 50%water/50% ethylene glycol; Rinsr / Kw
FRTARAR N AV/AT=10.0dm?/min Tr=65°C
. top continuous
Temperature under switching " . -40 150
conditions g:tcrcl| (:rsemtln a period of 30s, Tuiop .
I1E= ; . I
fERE maximum 3000 times over lifetime 150 175
Diode, Inverter | 1%, E4
Maximum Rated Values / 5 Ka#RS5
Repetitive peak reverse voltage i
oEE REIEERE Ty=257C VRRM 750 v
Continuous DC forward current | 560 A
TELIEEERBR Fnom
Repetitive peak forward current 1
8 S FEiEEE R =2 IFrw 11207 g
Characteristic Values / {:REZ % min. typ. max.
Y
Ty=25°C 1.53
Forward VOItage” ||:=450AY VGE=0V ij=1 500C 1 61
FERAER Ty=175°C Ve 1.62 v
- IF=560A, Vee=0V Ty=25°C 164 | 22
i P eE Ty=175C 1.73
Reverse recovery time l;TA;g?—AGQ\(/)zESg(Yr 150°C) Tvj=25°C t :]]238
R e e e Veom.8v ! Tvj=150C " 171 "
o T=175°C
Peak reverse recovery current lETA;g?—AGQ\(/)I({)ESg(YF ~150°C) Tvj=25°C | ggg A
L=l S R vim Tvj=150° RM
R ey R S BB 7 Vae=-8V e 355
vj— C
Recovery charge IF=450A, Vr=400V Ty=25°C 20.6
) Bl -dir/dt=6900A/us(T,=150°C) T,=150°C Q 315 uc
’]:_l/— = Fi il i R
RERE B Vee=-8V Ty=175°C 34.0
Reverse recovery energy IF=450A, Vr=400V Ty=25°C 46
) o -dir/dt=6900A/us(T\=150°C) Tv=150°C E 8.1 mJ
=] F) j j rec
R EREREE Voe=-8V T,=175C 8.8
Thermal resistance, junction to Eer IFRDfllid/]\ FRD
cooling fluid ooling Tluid =
Qi_s/s\g%]] R HVEE 50%water/50% ethylene glycol; RinsF / 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 / {£883%

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

25

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

> 200

min. 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

-40 - 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.

FEMAE, AR,
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Circuit Diagram / B2k &

Output chanracteristic IGBT,Inverter(typical),
Inclusive R.c.,ge

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee
IGBT #yii4etE, #ZE (Tj=150C) , 4 Recuer

IGBT Hiifste, W UM , BA Ry

le=f(Vce), Ty=175°C

lc=f(Vce),Vee=15V
1300 1300
1200 4= T,;=25°C | 1200 d e VeemV
- - T,=150°C ; 1 : 1 : = Vge=11V j j : - j
1100 -+~ L R Aty = el 1100 = |— - = Vge= 3| b f i )
- -T,=175°Cl ‘ ; : - ‘ ‘ ‘ e
1000 o -b— T EEIEATINE SRR (N SRR S S S 1000 -~ " Vae=18V| T
900 5 = = Vee=1TY ; L
900 4 Vge=19v| 2 'j
800 | 800 —f oo = &
< 700 : 700 - : e ;
- 600 600 et
500 - 500 Rl
400 - 400 .
300 300
200 | 200
100 H ! : ! ! : 100 + : : : : :
0 e ] | | i ; i 0 i ; ; ; ; . ;
0.0 04 08 12 16 20 24 28 0.0 0.5 1.0 1.5 20 25 3.0 3.5 40
Vee(V) Vee(V)
Transfer characteristic IGBT,Inverter(typical), SW|tcr]|ng losses IGBT,Inverter(typical),
Inclusive Recer: Inclusive Rcc+ee’
IGBT fEHIFHE, W3 (AR , AF Rocwee it i e R
_ z E=f(lc), Vee=+15V/-8V,
lc=Ff(Vee),Vce=20V
Reon=3Q, Raoit=14.0Q, Vce=400V
180 ; ;
160 d. B Ty=150°C| & i
- = Euﬁ'Tw:1500C : i :
140 4| = = =By, Ty=175°C - oomooboebif 2
— - — E,qT,=175°C
120 g
B 100 | | | |
g0
B0 et
20 | Ly
O I T T T I T
0 200 400 600 800 1000 1200
Ic(A)
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Switching losses IGBT,Inverter(typical), Transient thermal impedance IGBT, Inerter
Inclusive Rcc+ee IGBT BEAS#M, #&
IGBT JFoGHiHE, WA (MAEME) , B8 Recuer Zinyr=f(t)
Eon=f(Rs), Eor=f(Ra)), Cooling fluid = 50%water/50% ethylene glycol;
Vee=+15V/-8V, 1c=450A, Vce=400V AV/AT=10.0dm?3/min; T¢=65°C
130 - - - - - - - - - 1
120 Eon, Ty=150°C|- oot b o |GBT
110 N bl EOff,TVJ:'ISOOCV U o -+ ¥
100 ,,““Eon‘TV]'=17SC,‘,,, cecho e BRI el
— - — Eoff,T,=175°C| . ; N :
0 | e 01
~ 80 SR S 155 25 A AR 3
E FO oo . ........ [ g
~ ! ! ! L. ! ! ! ! H [T
W 6o : NE_
50
0.01
40
30 i 1 2 3 4 e
2 S) RIK/W]: 000565  0.02939 006019 0.04835 | ..
L TIs): 0.0026 0011 0.05 0.6
10 ; : ; i ; : : i ;
0 : : : : : : ) : : 0.001
0 3 6 9 12 15 18 21 24 27 30 0.001 0.01 01 1 10
Rg(Q) t(s)

Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),

Inverter(RBSOA) Inclusive Recsee:
IGBT ki Z&T/EX, HA(RBSOA) EE:?VFE)W%&, WA (BEE) A reo 6

Ic=f(Vce), Voe=+15V/-8V, Reoi= 14.0Q, Tvj= 175°C

1200
1200 4------
1000
1050 +------
800 |---o-ei--- S _____ Q00 R
5 600 c ‘ ‘ ‘ ‘ ‘
200 |---ee- — e, Module : : : : :
— — 1,Chip 150 o e
0 0
0 100 200 300 400 500 600 700 800 0.0 3.0
Vee(V)
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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

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

HHR B 45 IGBT, 3 3588 (#BE)
Vee=-10V~+15V, Vce=400V, [c=450A, T.=25°C

100 15

.
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T
Lo 94
~ 6_
o - TTT-as4-d0-d-2-- | 2.
E \ R_SS
o ! =
; o]
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- = . Ve 400V
H-- C... 19:450A j

- Cres 97 R E
0.01 T T I‘ T T T T |r T
0 100 200 200 200 0o 00 0.3 0.6 0.9 1.2 15 1.8
Vo) QG (uC)
Vg (V
Swiching losses FRD, Inverter (typical), Swich!ng losses FRD, Inverter (typical),
Inclusive Rccuee: Inclusive Recuee
FRD }F%jﬁ%, ﬁ% (ﬁ‘ﬁﬁ) @'ﬁ RCC: +EE/ FRD ﬂ:%ﬁﬁr iiﬁ (ﬁ‘ggﬁ) 1@1@ RCC’ +EE*
Erec=f(IF) Roon=3Q.Voe=400V Erec=f(Rc).1r=450A,Vce=400V
10 : ; ———— - : ° : : :
of —Eencis0d T TTs e R
- = Ee 171750 -7 ‘3 : ‘ ! - — E..T,=175C
Y
=y ) i
£ §,5 :
i u, o
3 R
2 2 T
- I
O T T T T T T O :
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I(A) Rg(Q)

-7- -
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Transient thermal impedance FRD, Inerter NTC Thermistor temperature characteristic
FRD B, #32

Zingr=f(t)

Cooling fluid = 50%water/50% ethylene glycol;
AV/AT=10.0dm*/min; Tr=65°C

(typical)
NTC FgFa e
R=f (T)

. 0.1
=
% c
NE -3
0.01
] 1 2 3 4 :
e R,[K/W]: 0.00565 0.02939 0.06019 0.04835
T[s]: 0.0026 0.011 0.05 0.6
0.001 SRINEESES = i
0.001 0.01 0.1 1 10 e St
e "
Internal Circuit / W%B %Eﬁ
1 3 5
10 %\ 29 w\ 26 w\
11J\E§ 13J\E§ 15J\EX
12 %/ 14 %/ 16 M
27 ZEL}? o f 08 09
28

—o 23
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Package Dimension / 3t 3% ] ~f
Dimensions in Millimeters /| XK &AL
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