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AS package: 750V 950A IGBT module

Features:

750V 950A, Vcesay =1.64V@25T
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

P1

P2

P3

ot c3 cs Toud
G ght bt
ACT AC2 AC3 :j :Bu
% o wht Ty
N1 N2 N3
eIV
Equivalent Circuit Schematic
7= R
® 750V 950A, Vcesay = 1.64V@25C
® 5 RBSOA ft
® THIAMEAH L I HAR
® LIFCHiFE
® [EAIEkAET)
® 44 % PinFin ik
HAINH:
o RENH
® HLIKZ)
o Uipd%

Datasheet B20101000113 Rev1

2025-07-15



@ RedPower

RG950F08A5M7Z_C

IGBT, Inverter / IGBT, ¥ 34
Maximum Rated Values | T KixF7 5%

Collector-emitter voltage 1.295C Vv 750 v
ERR-RHREBE v CES
Continuous DC collector current I nom 950 A
M 4 B 3 E 3
%Eﬁ*&ﬁ—;‘cgmﬁﬁuw TFzgoochvj max=1 75°C IC 5701) A
Repetitive peak collector current
BN ITETRESR ke JoRv 199 A
Total power dissipation . . y
THERIREE Te=75C, Tyimax=175C Prot 1000" w
Gate-emitter peak voltage Vv +20 v
[ #R-R S RIE(EE K CES -
Characteristic Values / #8634 min. typ. max.
T,=25°C 1.23
) ) Ic=450A, Vge=15V T,=150°C 1.35 \Y,

Collector-emitter saturation voltage T.=175°C v 137
FRR-RFRIBFERE - CFsat '

1c=950A, Vee=15V Ty=25°C 1.64 | 21

© VeE T,=175°C 2.03
Gate threshold voltage
[ TR E S Vee=Vee, lc=10mA T,=25C | Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor .
W& IR T,=25°C Raint 1.72 Q
Input capacitance
NGRS Vee=25V, Voe=0V, f=100kHz T=25°C Ces 67.77 nF
Output capacitance
BB Vee=25V, Vee=0V, f=100kHz T=25°C Coes 1.92 nE
Reverse transfer capacitance .
RiEEHER Voe=25V, Voe=0V, =100kHz T,=25°C Cres 0.29 nF
Gate charge .
|“J *& EE:'T% Vge=-8V~+15V, V=400V ij=25 C QG 29 HC
Collector-emitter cut-off current .
SERR-R SRR WTTRE IR Voe=750V,Vee=0V Ty=25C lces 1.0 | mA
Gate-emitter leakage current .
I R-R SRR R Voe=0V,Yoes20V T725C | lees S00 | mA

. . . T,=25°C
Tur\n-on Eielay flme, |nfjuct|ve |9ad Ic=450A,Vce=400V T ’:1500(: t ]‘51’:13 ns
FRBIERETE), Rk Voe= -8V/15V Roor=1.00 75 oon
Ty=175°C 154
£ 52 . . T,=25°C
Rise time, IndLJIECélve gad Ic=450A,Vce=400V T ’._1 50°C ¢ gg ns
N \El =Xl ( = - on= I - r
EFte[E], BMERE Vee= -8V/15V Reorn=1.00 T, =175 42
Turn-off delay Eime, inductive I9ad Ic=450A, Vce=400V 1“:?::)2(: t 1902024 -
KUTFEIRRS[E), R Vee= -8V/15V Reor=70 gt doff 1004
vji—
Fall time, inductive load I=450A, Vee=400V ?ifgocc ) 2(2) _
%2 Be \EI E‘ﬁ' ﬁ r = = viT

TEERT[E], B Vee= -8V/15V Reor=70Q T, =175 53

Ic=450A, Vce=400V T.=05¢
Turn-on energy loss per pulse Vee= -8V/15V Rgon=1.0Q, TVj:150C0 3.3
B di/dt(Ty=25°C)=10200A/us T”"Zwsog Eon ?? mJ

di/dt(Tv=175°C)=8600A/us v ’
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Ic=450A,Vce=400V .
Turn-off energy loss per pulse Vee= -8V/15V Reorr =7Q - (i 17.0
W71 dv/dt(T=25°C)=3000A/us Ty=150°C | Eor 21.0 mJ
g T,=175°C 22.1
dv/dt(Tvi=175°C)=2200A/us T .
SC data V=400V, Vee=-8V/15V  tp<bus  T,=25°C | 4500 A
%—‘DL%WE’-% VCEmaxz\/CES'LsCE'di/dt tp$ 3“3 TVJ=1 75°C se 3200
Thermal resistance, junction to (P:er :_GB;/%/'\ IGBT
cooling fluid ooling fluid =
Qi_\/f’%ﬂ :&—;mlgﬂ 50%water/50% ethylene glycol; RinoF 0.097 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 ER REIEEBE Ty=25°C VRRM 750 v
Continuous DC forward current | 950 A
TSR ERER il
Repetitive peak forward current 1
T8 E AR =2 IR 19007 i
Characteristic Values / #:Re 2% min. typ. max.
T,=25°C 1.42
Forward voltage" lr=450A, Vee=0V T,=150°C 1.41
TEEAERE T,=175°C \V/3 1.41 \%
i 1;=950A, Vee=0V Tum25°c 182 18
F ToE T,=175°C 1.91
Reverse recovery time IZT?S?AS\Z{:?;)?OSSX(T _175°C) Tvj=25°C ¢ 1%185
R B e o Tvj=150° 4 ns
R 18R & B 8] Vo8V TVJ_ %0 C 159
vji— C
Peak reverse recovery current IZT?S?AS\Z{:BT)?OSSX(T _175°C) Tvj=25°C | igg A
e 2 ~di/dt= W= Tvj=150° RM
RiEREEESR Voe=-8Y TVJ—175° C 459
vji— C
Recovery charge IF=450A, Vg=400V Ty=25°C 17.7
e = -dig/dt=13300A/us(T,;=175°C) T,;=150°C Qr 33.4 uc
RERE B Vee=-8V T,=175°C 38.4
Reverse recovery energy I;Tig?_ﬁ;é%;i?g;/(-r =175°C) Ivlifgocc E 162'68 J
M & 15 il viT vi— rec . m
R ERE R Voe=-8V T,=1757C 14.9
Thermal resistance, junction to Zer IFRDfllid/I\ FRD
cooling fluid ooling Tluid =
Qi_\/‘\gf[] RBVE 50%water/50% ethylene glycol; Rinsr 0.119 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-#u g H[H

Characteristic Values / e 2% min. typ. max.
Rated resistance o= 25eC R 5 KO
FRFRERPE NTC 25 - -
Deviation of R100
R1 00 ﬁ*%{a TNTC_1OO C, R100—493.SQ A R/R '5 - 5 %
Power dissipation Tor =05
IjJZ?;%%%S( nTc=25°C P2s - - 20 mwW
R2=R25 eXp[st/50(1/T2-1/(298. 1 5K))] 825/50 - 3375 - K
B-value
Bi& R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] B2s/s0 - 3414 - K
R2=Ras exp[Basioo(1/T2-1/(298.15K))] Ba2s/100 - 3436 - K
Module / bt
Isolation test voltage RMS. f=50Hz. t=1mi Vv 30 KV
25N B & » 1=00Hz, 1=1min IsoL .
Material of module baseplate Cu+Ni
R AR U
Internal isolation SiaN
PB4 5% to4
Creepage distance Terminal to heatsink 9.0
JEER FE B Terminal to terminal 9.0 mm
Cleara\nce Terminal to heatsink 4.5 mm
BB S jalfg Terminal to terminal 45
Comparative tracking index
AR AR cTl > 200
min. typ. max.
Stray inductance module L 13 H
AR I B R Ik SCE - - | n
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+eE’ - 0.93 - mQ
HEER S| BB PE, T i -
Storage temperature 40 125 o
FRE Tog | - :
Mounting torque for module Screw Md /M4 ﬂl?% 1.8 - 2.2
mounting Baseplate to heatsink M Nm
s s s
KBRS 145 Screw EJOT delta/ 5 I8 % 045 055
PCB to frame
Terminal connection torque Screw M6 / M6 1244 M 40 6.0 N
T T 4 1% e M6 Rt O - [&O N
Weight
Ey— G - 600 - g
1) Verified by characterization/design not by test.
JEME, W E TR,
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Circuit Diagram / ESALY

Output chanracteristic IGBT,Inverter(typical),
Inclusive Recyee:
IGBT #iHifetE, ¥R GRME) , B8 Rece
lc=f(VcEe),Vee=15V

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+er
IGBT 4iifeft, W2 (JiBME) , AF Recuer

le=f(Vce), Tyj=175°C

1500 ‘ ‘ 1500 ‘ ‘
1400 - T =25°C 1400 o[- - - Vge=9V
v ! ! ! - . .
1300 - — ij:15000 B EETTRTTEITET PRPPREY AN e 1300 —--- _"'¥GE‘];¥ e
ol 1 Ve L
1200 4 - - -T,=175°C ‘ ‘ ‘ 12004y mtsy| ;
1900 - L MO0 | —vgmtry]
1000 -~ 1000 Ve=1QV| -y
900 - ‘ 900 | b
T B0 < 800+
O T00 i 5 700 :
600 4----- 600 —
500 - 500 4 ‘
4004 400 -
300 300 + ;
200 1 200 ;
100 de i 100 .
0 | t t t t t 0 T T T T T T T T T
0.0 0.4 0.8 12 16 2.0 24 28 00 05 10 15 20 25 30 35 40 45 50
Vee(V) Vee(V)
Transfer characteristic IGBT,Inverter(typical), SW|tch_|ng losses IGBT, Inverter(typical),
Inclusive Recsee: Inclusive Rcc+eE
IGBT ’ﬁ%mﬁﬁa; iﬁ% (ﬁg‘iﬁ) ) @Iﬁ Rec+Ee IGBT ﬂ:%ﬁﬁv ﬁ& (%ﬁﬁ) ’ @;/3\ Rcc+ep'
lo=f(Voe) Vor=20V E=f(lc), Vee=+15V/-8V,
Reon=1Q, Reo=8Q, Vce=400V
1209, T,=150°C] i ,/
- — Euﬁ,Tw=150"C : : : : P
B 7 : B v
1004 -~ "Bon Ty=175°C s ;///,, -
—-— By T,=175°C : : Vs
=
E
i
0 T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600
Ic(A)
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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=450A, Vce=400V

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

50 ‘ ‘ - ‘ ‘ - ‘ ‘ ‘
454 T EenTy=150°C) 1
- EOff,ij=150"C : : : ot
40 -1 - - - Eon, T =175°C| oot e i
— - — Eoff, T,=175°C| : : : R :
K R e e Tt o

.30 U S S %

5 : :

£ } } <

% B

—
20 T
: 0.01 -
15 - . :
10 i 1 2 3 4
Ri[K/W]: 0.00289 0.01474 0.03393 0.04482
5+ T[sl: 0.0025 0.011 0.06 0.6
0 T T T T T T T T | 0.001 T T VR T
0 1 2 3 4 5 6 7 8 9 1( 0.001 0.01 0.1 1 10
Rg(Q) t(s)
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusive Rcc+ep’
IGBT RA%ATIER, % (RBSOA) PR TR, e AR A e e
lc=f(Vce),Vee=+15V/-8V, Reoff = 12Q), Tvj= 175°C

2000 1500 7

1400 4 -— ‘ .

1800 1300 — T,;=25°C : : : [

T = TyEts0ee] T

1500 T PPN P N 1200 - -- N TVJ=175DC R R R T PP PP IR ETEY SR
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8OO Feoevvmembeneiree ke 600 4 . g L T

‘ ‘ ‘ ‘ ‘ ‘ ! 500 A

600 [ 4004 b A

400 - '—|c,Modu|e”'f R S S A 800 oo : P

! : : : : : 200 -
= = 1c,Chip O SRR : : - : : : :
O : : : O 1 = T T T T T
0 100 200 300 400 500 600 700 800 0.0 0.4 0.8 1.2 1.6 2.0 24 2.8
VeelV) VE(V)
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Capacity characteristic IGBT, Inverter
(typical)C=f(VcE),

BAHE IGBT, ¥ EF(MEE)

Vcee=25V, Vee=0V, f=100kHz,T,=25°C

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

AR ER T 14 IGBT, 3 25 B8 (S BU{H)
Vee=-8V~+15V, Vce=400V, 1c=450A, T,=25°C

100 15
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\ .
I !
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‘\ ‘,
A ;
0.1 S s s e e -
— Cies
" =" CO@S
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0.01 T T T : :
0 100 200 300 400 500 . 2.0 2.5 3.0
Vee (V) QG (uC)

Swiching losses FRD, Inverter (typical),
Inclusive Rcc+er

FRD o8, 2 (MEME) A ree 0
Erec=f(|F),RGon=1Q,VCE=400V

Swiching losses FRD, Inverter (typical),

Inclusive Rcc+EE
FRD F&4i#E, W4 (MAE) B8 reo e
Erec=f(Ra),IF=450A,Vce=400V

R ‘ ‘ ‘
24 14 R N E——
—— E,..T,~150°C| ! ‘ ‘ ‘ ; oL o DT Breos Ty=190°C
21 | lm = BTy =175°C) e 12 SN T Eely 175
18 ;
10
~15 =
5
£ E 8
mw 12 w
6
9
4
6
3 2
0 : - 0
0 200 400 600 800 1000 1200 1400 1600 1800 o 1 2 3 4 5 6 7 8 9 10 11
I-(A) Ra(Q)
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Zin e (KIW)

Transient thermal impedance FRD, Inerter NTC Thermistor temperature characteristic
FROD WA, s (typical)
Zingr=f(t) NTC #igrafE
Cooling fluid = 50%water/50% ethylene glycol; R=f (T)
AV/AT=10.0dm®*min;T¢=65°C
1 100000
c
0.01+ - ;; ,j: ‘
N S 1 2 3 4 i
------ o] RIK/WL: 0.00431  0.02182 0.04596  0.04585 [i
- T.[s]: 0.0028 0.01 0.055 0.5
0.001 e : ' -
0.001 0.01 0.1 1 10 T 0 a0 50 50 100 180
t(s) Te/ G
Internal Circuit / PN & B 5%
P1 P2 P3
G1J\} st\} G5J\} T2
E1o E3o E50] s
AC1 AC2 Ac3 T3 ZEU*
T4
T50, 9
2 wlid selfs &
E2. /] Edo /| E6o T6
N1 N2 N3
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Package Dimension / ¥t 3% R~}
Dimensions in Millimeters /| ZX ~NHAL
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Change Record | & Eig %

AR BITHEA BB D BRAR
Rev.1 2025-07-15 HE TH®
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