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AS package: 750V 400A IGBT module

Equivalent Circuit Schematic

Features: 7= AR
750V 400A, Veesay =1.35V@25°C ® 750V 400A, Vceay = 1.35V@25°C

® High RBSOA capability ® 7 RBSOA#f:

® Micro pattern trench/FS technology ® AN Y EHIAR

® Low switching losses ® (KT OCHiFE

® High SC capability ® SAEKHES]

® Direct Cooled Base Plate with PinFin ®  E A PinFin JEAR
Typical Applications: AN .

® Automotive Applications ® RERH

® Motor Drives ® FHHLIKEN

® Inverters ® iApd%
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IGBT, Inverter / IGBT, ¥ Z-&4
Maximum Rated Values | T KXixF#7 5%

Collector-emitter voltage T.=25C vV 250 v
FBR-KHREE " CES
Continuous DC collector current Ic nom 400 A
4% B AR 3B
SHERESLERBR Tc=65C, Ty max=175C lc 487" A
Repetitive peak collector current =1 | 800 A
SBRRUTESIFEERR p=ims CRM
Total power dissipation . .
TR IREE Tc=75C,T\jmax=175"C Piot 613" W
Gate-emitter peak voltage v 420 v
IAR-& STIRIE(E B & GES *
Characteristic Values / t£E6 &% min. typ. max.
Collector-emitter saturation voltage le=400A. Vee=15V 1‘”??2;2 1.35
e -2 SRR E R G=400A, Vee= =150°C | Voesa 147 v
T,=175°C 1.50
Gate threshold voltage Vo=V le=8mA =25 v 00 6.00 700 v
Ik RERE cETVeE, T W= GEth | 5. ) )
Internal gate resistor =25 R 0.55 o
K& 4R FE v Gint :
Input capacitance Vee=25V, Vee=0V, f=100kHz T,=25°C C 58.4 F
BWABA CEZEDV, VeEmUN, 1= Vi~ ies . n
Reverse transfer capacitance .
REERER Vee=25V, Vee=0V, f=100kHz T=25°C Cree 0.22 nF
Gate ch
fja*%(é@,a'%%e Vee=-8V~+15V, Vce=400V Qc 2.42 ucC
Collector-emitter cut-off current Ver=750V Var=0V T.=25°C | 10 A
FEBR-LZERKMTREB IR CETIOTY,YGET k CES Qfm
Gate-emitter leakage current Vom0V Vee=20V =25 | 500 A
HR-& SRR I CETTYLYCET E GES n
Turn-on delay time, inductive load I6=400A Vee=400V Iw:fg;(ic t 19034 -
FHBEIR AT (8], BTz Vee= -8V/15V Roon=1.0Q Mt don 104
vji—
L . . T=25°C
Rise t|me:, inductive Ioad‘ Ic=400A,Vce=400V T J<=150°C t jg ns
LFrES[E), Bt Voe= -8V/15V Reon=1.0Q s r o
vj=
Turn-off delay time, inductive load Ic=400A, Voe=400V 1‘”:?2;2(: ; 2‘81(; .
KETIERAS(E), R Vee= -8V/15V Roor=6.7Q Toei7sec doff 206
vj=
Fall time, inductive load Ic=400A, Vce=400V 1‘”:?2;2(: ) 16;3 .
TRERTE], BV Vee= -8V/15V Roor=6.7Q L7 f "
\/
Ic=400A, Vce=400V .
Turn-on energy loss per pulse Vee= -8V/15V Roon=1.00, Pl:fgo‘i 6.6
FrBIRE di/dt(Tv=25°C)=7395A/us T | Eer 102 mJ
di/dt(Tv=175°C)=6250A/us w175 :
1c=400A,Vce=400V T.=959
Turn-off energy loss per pulse Vee= -8V/15V Reoft =6.7Q TVJ:1SOE 18.0
S BTIREE dv/dt(Tw=25°C)=7540A/us TV{:WSGE Eort g‘;-g mJ
dv/dt(Tv=175°C)=4365A/us - )
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SC data Vce=400V, Vee=-8V/5V  tpo<6us  Ty=25°C | 2400 A
%E%ﬂﬂzj-% VCEmax=VCES'LsCE'di/dt tp = 3“8 ij= 175°C sc 1860
Thermal resistance, junction to cP;er II'GBII/%/]\ IGBT
cooling fluid ooling fluid =
Qi_s/\\g%]] VPR 50%water/50% ethylene glycol; RinsF 0.163 Kw
FRTA AR AV/AT=10.0dm?/min Tr=65°C
o top continuous
Temperature under switchin o . -
cond?ﬁons 9 for 10s within a period of 30s, T. 40 150 C
vj op
T8 occurrence . o
fERE maximum 3000 times over lifetime 150 175
- — y
Diode, Inverter /| 1%, W2EEs
Maximum Rated Values /| H KinfRS ¥
Repetitive peak reverse voltage s
EEREIEESRE Tu=25¢C VRRM 750 v
Continuous DC forward current | 400 A
o ESLE | BB R From
Repetitive peak forward current )
T EE FEIEEER IFru=2xlr lFRM 800" A
Characteristic Values / 86 5% min. typ. max.
Forward voltage” 1£=400A Vee=0V Ivji?gocc \Y 138 \%
BAERE P » VGET Un F .
e T,=175°C 1.35
Reverse recovery time IF=400A, V=400V Tvj=25°C 1 82
o] e ollz] di/dt=5556A/us(T\j=150°C)Vee=-8V  Tvj=150°C
R E R 18] I AluS(T,=150°C) j b ns
T,=175°C 213
vj—
Peak reverse recovery current IF=400A, V=400V Tvj=25°C | 522 A
o] e N dir/dt=5556A/us(T\j=150°C)Vee=-8V  Tvj=150°C
REREIEEBR / Alus(T,, ) j RM
T,=175°C 380
vj—
T,=25°
Recovery charge Ir=400A, Vr=400V T {_1 50C°c a :132; “C
MR Y dir/dt=5556A/us(T\j=150°C )Vee=-8V v R .
R a1 E BB far iF us(Ty Vee T =175 103
T.=25°
Reverse recovery energy IF=400A, Vr=400V T J"1gOC°C E 15(557 O
=Ein dir/dt=5556A/us(T.j=150°C Vee=-8V v rec :
)irﬂ_l I}\E*ﬂ%% IF: us(Ty; WVee Ty=175°C 12.4
Thermal resistance, junction to cP;er ::R21$(;'\ FRD
cooling fluid ooling fluid =
Qi_s/\\g%]] VR 50%water/50% ethylene glycol; Rinsr 0.216 KW
FRTAARAR AV/AT=10.0dm?/min Tr=65°C
top continuous
Temperature under switching for 10s within a period of 30s, -40 150
condltlons occurrence Tyiop C
TERE maximum 3000 times over 150 175
lifetime
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NTC-Thermistor/ NTC-#4 HfH

Characteristic Values / t£E8 &% min. typ. max.

Rated resist:
Deviati f R100
Rivcl)aol(}%;z e Tarc=100°C, Ri00=493.3Q ARR | 5 - 5 | %
Power dissipation
TERFER Thro=25°C Ps | - | - [ 20 [mw

R2=R25 exp[st/5o(1/T2-1/(298. 1 5K))] 825/50 - 3375 - K
B-value
B 15 R2=R25 exp[B2s/go(1/T2-1/(298.15K))] Bos/s0 - 3414 - K

R2=Ra25 exp[Bzs100(1/T2-1/(298.15K))] Ba2s/100 - 3436 - K

Module / &R
Isolation test voltage
Y45 B R RMS, f=0Hz, t=1sec VisoL 4.2 KV
Material of module baseplate Cu+Ni
R AR U
Internal isolation
B4 ZTA
Creepage distance Terminal to heatsink 9.0
e pE s Terminal to terminal 9.0 mm
Cleargnce Terminal to heatsink 4.5 mm
B8R Terminal to terminal 4.5
Comparative tracking index
AR B AR CTl > 200
min. typ. max.
Stray inductance module
TR ZL ) B B Lsce - 13 - nH
Module lead resistance, terminals-
Ch|p Tc=25°C, Per Switch RCC'+EE’ - 1.0 - mQ
S M, w5k
Storage temperature o
7R Tstg -40 - 125 C
Mounting torque for module Screw M4 /M4 Eﬁ 1.8 - 2.2
mounting Baseplate to heatsink M Nm
y 24
MR S5 Serow EJOT delia/ AR 0.45 0.55
o frame

Terminal connection torque
TR 3% 7 i 4 146 Screw M6 / M6 18%2 M 4.0 - 6.0 Nm
Weight
S5 G - |eo | - | g

1) Verified by characterization/design not by test.

RN E, At E TR,

Preliminary Datasheet B20101000085 Rev0.1 2024-06-21




@ RedPower RG400F08A5SM7R_L

Circuit Diagram / B 2% &

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive R¢c., e Inclusive Rccee
IGBT #ifsth, % (MRE) , 8% R IGBT #yHif¥tE, @3 (Tj=150T) , A Recee

lc=f(Vce),Vee=15V le=f(Vee), Ty=175°C

800 - 800 7
TVJ=25nC . -A--VGE=9V ' ' ' 3 H '
[ TVJ:A'SDGC 700 "_"'VGE_11V R R R A PR R g B R i R T
EY ° H — - =Vee=13V) ;
| - -Tw—175 C & LY S N
— = Vge=17V] ;
Vee=19V| ‘
L T e e
o T I Luwwwn e S T
=L o
300
200 e T 200
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Transfer characteristic IGBT,Inverter(typical), ISw:tch_ingR!osses IGBT, Inverter(typical),
Inclusive Rec+ee- nclusive Rec.ee

] ¥ e IGBT JFacinst, ¥ (JAME) , B4 Recwer
oy (A BE Reowe E=f(lc), Voe=+15V/-8V,
' Reon=1Q, Rcof=6.7Q, Vce=400V

60 T B Ty=150°C]; e
-~ EynT,=150°C|
50 | " " Eon T,=175°C|;
—— E, T,=175°C|:
40
=
=
w 3p
20
10
0
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Switching losses IGBT,Inverter(typical), Transient thermal impedance IGBT, Inerter
Inclusive Rcc e IGBT A, W3
IGBT FFoeiiist, & (MEH) ., A% Recwer Zingr=f(t)
Eon=f(Ra), Eo=f(Ra)), Cooling fluid = 50%water/50% ethylene glycol;
Vee=+15V/-8V, Ic=400A, Vce=400V AV/AT=10.0dm*/min; Tr=65°C
50 ‘ ‘
- — Eoff,T,=150°C| | ‘ P i
40 -+ - - EON T ZATB C oo
—-— Eoff,T,=175°C
B0 _
5
£ _ =
o il e BT T E =
~
10
i 1 2 3 4
rIk/Wl: 0.00359 0.02244 006614 0.06971
T[s]: 0.0034 0.016 0.055 0.6
0 T T T T T T o
O 1 2 3 4 5 6 7 -_“::-_'1 0.01 o1
Re(0) "
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusive Rcc+ee’
IGBT RA%A TR, ¥2(RBSOA) R ety A GUED B oo ee
Ic=f(Vee),Vae=+15V/-8V, Reoi = 6.7Q, Tvj= 175°C FRYE
900 s ‘ X » ¥ : 5 800
800 7004 F—
T00 rssnasonsosnssesn-irmsmsamsontassasnains g B mtresona
600 —
1o o SRR, WS . < o — | ; | /
‘ ‘ ‘ ‘ ‘ ‘ ‘ I e
2500_ s 1 ; | ‘
_U i 5 3 | £ i ¥ $4OO_""I"‘
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Swiching losses FRD, Inverter (typical),

Inclusive Rcc+ee’

FRD FFcfife, ¥ (HEME) BE rec +6

Ereczf(lF),RGon=1 Q,VCE=400V

—FE

16| |--E

rec’

rec

T,=150°C ‘ :
T 175G e
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Swiching losses FRD, Inverter (typical),

Inclusive Rcc+ee

FRD JF6#i#E, #3F (HEBME) BE rec +E

Erec=f(Ra),IF=400A,Vce=400V

NTC Thermistor temperature characteristic

Transient thermal impedance FRD, Inerter (typical)
FRD BFA#HE, #3
Zinsr=f(t) NTC #EEaM
Cooling fluid = 50%water/50% ethylene glycol; R=f (T)
AV/AT=10.0dm3/min; Tr=65°C
<
= c
— T 100
‘I‘_l-: -4
£
M~
i: 1 2 3 4
r[k/wl: 000779 0.03741 0.09553 0.07497
T[s]: 0.0022 0.012 0.056 05
______ - £3 0 0 80 100 140 180
B _.‘_c,fs TefC
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Internal Circuit / |7~]‘Eﬂ3 lﬁ%

P1 P2 P3
C1 T c3 T c5 ? 1 Eﬁ
G1 \EX G3 \EX G5 \EX T2
E1e] E3o ] E5- ]
T30 ¢
I v Y EL
T4
9
GZJ \EX G4 J \EX G6J \EX TSoq
EZO—/ E4 O—/ E6 O—/ T6
N1 N2 N3
Package Dimension / $f 3% R ~f

Dimensions in Millimeters | ZX 8.1
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