@ RedPower RG650F08A5M7R

AS package: 750V 650A IGBT module
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Equivalent Circuit Schematic

Features: 7= AR
750V 650A, Veesay =1.35V@25°C ® 750V 650A, Vcean = 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 o HiLIKZ)

® Inverters ® iApd%
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RG650FO08A5M7R
IGBT, Inverter / IGBT, ¥ Z-&4
Maximum Rated Values / & K#rFRS#
Collector-emitter voltage .25 vV 250 v
FBR-KHREE " CES
Continuous DC collector current Ic nom 650 A
e 4 S A
%Eﬁ*&ﬁﬁgulﬁﬁuw TC=65°C,TVJ' max=1 75°C IC 5391) A
Repetitive peak collector current
FBRTEEBEER bims lcru 1300 A
Total power dissipation . . )
ThERIREE Tc=75C, Tyjmax=175C Prot 877" W
Gate-emitter peak voltage v 20 v
)R- R ERIE(E B & GES *
Characteristic Values / t£E6 &% min. typ. max.
Collector-emitter saturation voltage Ty=25°C 1.35
FBAR- K HRIBFNEFE 1c=600A, Vee=15V Ty=150C | Vcesat 1.50 v
Ty=175°C 1.54
Gate threshold voltage .
IR R E S Vee=Vee, lc=8mA T=25C | Veen | 5.00 | 6.00 | 7.00 | Vv
Internal gate resistor .
W& IRE M Ty=25°C Raint 0.65 Q
Input capacitance .
BWABR Ver=25V, Vee=0V, =100kHz Ty=25°C Cies 706 nF
Reverse transfer capacitance .
REEEBE Vee=25V, Vee=0V, f=100kHz T=25°C Cres 0.26 nF
Gate charge
IR Vee=-8V~+15V, Vce=400V Qs 2.92 uC
Collector-emitter cut-off current
SBAR-R SRR WTIRE R Vee=T50V,Vee=0V Ty=25°C lces 1.0 | mA
Gate-emitter leakage current .
1iR-R SRR R AR Vee=0V Vee=20V Ty=25°C lces 500 | nA
Turn-on delay Fime, in‘ductive I9ad Ic=450A,Vce=400V I‘”:?g;ﬁc t 19199 ns
FHBIERAS(E], BMHE Vee= -8V/15V Roon=1.0Q Y don
Ty=175°C 124
o . . Ty=25°C
Rise time, |ndlj§|ve /Iftz)]ad Ic=450A,Vce=400V T ;_1500(: . gg -
0y EX, [ > =_ - vji— r
EFrESE, B Voe= -8V/15V Roon=1.00 Tet7sic os
Turn-off delay time, inductive load Ic=450A, Vce=400V 1‘”??2;2(: ) ;?g "
Sz SE A =t s _ _ viT doff
KETEIRASE), REMERE Voe= -8V/15V Roor=8Q =175 820
Fall time, inductive load Ic=450A, V=400V 1"6?2;(2(: N 17360 "
< R4 Bt 54 > - _ - viT
TEERS[E], BMERE Vee= -8V/15V Rooi=8Q T=A75C 142
Ic=450A, Vce=400V .
Turn-on energy loss per pulse Vee= -8V/15V Reon=1.0Q, IVJ:?ZOC 9.6
B IREE di/dt(Tvj=25°C )=6818A/us TVJ-:175°E Eon 1‘5‘-2 mJ
di/dt(Tv=175°C )=5648A/us v .
Ic=450A,Vce=400V 250
Turn-off energy loss per pulse Vee= -8V/15V Reoff =8Q TVJ:1 E 24.5
K 351 V) vi= = us j o .
K BT dv/dt(T\j=25°C)=7143A/ T”':S&E Eorr g; g mJ
dv/dt(Tv=175°C)=4365A/us - ’

Preliminary Datasheet B20101000089 Rev0.3 2024-06-07




@ RedPower

RG650F08A5M7R
SC data Vce=400V, Vee=-8V/15V  tp<bus Ty=25°C | 2940 A
Pl L= Veema=Vees-Lsce-difdt to<dps  Tw=175TC s 2380
Thermal resistance, junction to cP;er II'GBII/%/]\ IGBT
cooling fluid ooling fluid =
Qi_s/\\g%]] VPR 50%water/50% ethylene glycol; RinsF 0.114 Kw
FRTC AR AV/AT=10.0dm?3/min Tr=65°C
T top continuous
Temperature under switchin S . -
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
- — v
Diode, Inverter /| 1%, W2EEs
Maximum Rated Values | & KixFRS$
Repetitive peak reverse voltage s
EEREIEEERE Ty=25C VRrM 750 v
Continuous DC forward current | 650 A
T ELEIE [ BEOREIR From
Repetitive peak forward current )
EE FEIEEER Ier=2xr IFRM 1300" A
Characteristic Values / 86 5% min. typ. max.
Forward voltage” 1£=600A Vee=0V Ivji?gocc \Y 138 \%
BSERE P r VEET vi= F .
e T,=175°C 1.35
Reverse recovery time IF=450A, V=400V Tvj=25°C t ;1?
PRt i .
a1 ' T_I' = = - = N
RaRE Ba) dir/dt=4761A/us(T=150°C)Vee=-8V  Tvj=150°C T ns
T,=175°C 240
vj—
Peak reverse recovery current IF=450A, V=400V Tvj=25°C ggi
o] Pk 3 ir/dt= us(Tv=150°C)Vee=- vj=150°C
Ra ik EIEEE R dir/dt=4761A/us(Ty=150°C)Vee=-8V  Tvj=150 Irm A
T,=175°C 366
vj—
T,=25°
Recovery charge Ir=450A, Vr=400V T {_1 50C°c a :1322 “C
MR a7 dir/dt=4761A/us(T\=150°C Vee=-8V v R ’
R a1 E BB far iF us(Ty Vee T =175 409
Reverse recovery energy IF=450A, Vr=400V Ivji?goococ £ 15(5?21 o
MR 5l dir/dt=4761A/us(T\=150°C Vee=-8V v rec :
)irﬂ_l I}\E*ﬂ%% IF: us(Ty; WVee Ty=175°C 12.0
Thermal resistance, junction to cP;er ::R21$(;'\ FRD
cooling fluid ooling fluid =
Qi_s/\\g%]] VR 50%water/50% ethylene glycol; Rinsr 0.160 KW
FRTA AR AV/AT=10.0dm?/min Tr=65°C
top continuous
Temperature under switching for 10s within a period of 30s, -40 150
conditions occurrence Tyiop C
THEERE maximum 3000 times over 150 175
lifetime
-3-
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NTC-Thermistor/ NTC-#uf & [H
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=26°C Ps | - | - [ 20 [mw

R2=R25 exp[Basiso(1/T2-1/(298.15K))] Ba2s/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 .

TR 448 45 SisN4

Creepage distance Terminal to heatsink 9.0

ﬂ@%ﬁﬁ% Terminal to terminal 9.0 mm

Cleargnce Terminal to heatsink 4.5

B8R Terminal to terminal 4.5 mm

Comparative tracking index

X R B EREH CTI >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

778 R 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

R FEE AL Screw M6 / M6 1242 M 4.0 - 6.0 | Nm

Weight

S5 G - |eo | - | g

1) Verified by characterization/design not by test.

RN E, At E TR,
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Circuit Diagram / B 2% &

Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive R¢c.,ee Inclusive Rccee
IGBT ik, B3 (BE) , B Reguee IGBT #ith#tE, #2 (Tj=150C) , % Recuee
lc=f(Vce),Vee=15V ’ Ie=f(Vce), Ty=175°C
‘ ‘ 1200 ‘ ‘ —
1200 -+ [—T,=25°C Fo V=V / 3 e
A = Vg1V ‘ P
=~ Ty=iae 1000 |- —--VGE=13\/ S Lesernliy
L. T, =175°C i L
1000 —ee TR P - V=15V ke
: : = = Vee=17V . R
3 3 ‘ 800 V=V oeeeen f ;,{ ...... SRR —
< \ | . | | Z o1 _— :
4004 : A - AU AR S 400
P A e 200 | et
0 T T T | T T 0 .
0.0 0.5 1.0 15 20 25 3.0 35 0 1 2 4 5
Vee(V) Vee(V)
Transfer characteristic IGBT,Inverter(typical), SW|tch_|ng losses IGBT, Inverter(typical),
Inclusive Rec+ee- Inclusive Recee
IGBT f&HGHE, % R . A& Rocuee ICBT FXBUE, % AR BE Recuee
le=f(Vee).Vee=20V E=f(lc). Vee=+15V/-8V,
Reon=1Q, Rocof=8Q, Vce=400V
1200 ‘ ‘ ‘ ‘ ‘ ‘ T 120
D oot L R e e o —ED",TVJ=150;C ‘ ‘ :
1000 |-+ T Tk ] 00 BTt
a0 | ot : : AR -« EonT,=175°C : : s
S B R 15 G S S A — - — E, T,=175°C | e
800 e e e
700 5 ‘ ‘ ‘ ‘ ‘
S 600 w
500 ‘ ‘ ‘
400 GO g2
300 ‘
200 g
100
O O T T T T T
0 200 400 600 800 1000 1200
Ic(A)
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee

IGBT Fo<#fift, 3 (HEE) , B8 Recsere
Eon=f(Rc), Eo=f(Rg)),

Vee=+15V/-8V, 1c=450A, Vce=400V

150 : : :
Eon,T,=150°C|
- - Eoff,T,=150°C| : : :
N2t o BRI AT oo oo g
—-— Eoff,T,=175°C|

Transient thermal impedance IGBT, Inerter
IGBT WA, W2

Zinc=f(t)

Cooling fluid = 50%water/50% ethylene glycol;
AV/AT=10.0dm3/min; Te=65°C

ZthI FA(IK/W)

i: 1 2 3 4
rjk/w]: 000335 001706 0.03951 0.0538
T_[si' 0.0025 0.011 0.06 0.65
O T T T T T T T 1
0 2 4 6 8 10 12 14 16 oot 01 01 o
Rg(Q) tfs
Reverse bias safe operating area IGBT, Forward characteristic FRD, Inverter(typical),
Inverter(RBSOA) Inclusive Rcc+ee’
IGBT RAZ4ATIEK, ¥ (RBSOA) R ety A GUED B oo ee
Ic=f(Vee),Vae=+15V/-8V, Reoii = 12Q, Tvj= 175°C FRYE
1300 1200
1200 : : : : : : —7,25C | | : :
i e §000 == 5 TgET B0 b osmsmmessnss ormsansnnmsns s
000 oo - Ty=175C
E e R S R 00 s S 48
< 7004t ) —~ : : : : :
o ; ‘ i ; i : ; < A L
2 eo0d N S 600
500— L T TUNIg.. SRPP SN - NN NPT, VPO . R o : : ;
400 i X (1 e e
< s §
0 M N a1 WU SRR, SRR SRS S | 200 b
— = I,Chip : : : : : :
0 — ——— — B s j .
0 100 200 300 V4OFV) 500 600 700 800 a8 B Py = o 5
CE VF(V)
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Swiching losses FRD, Inverter (typical),

Swiching losses FRD, Inverter (typical), Inclusive R
nclusive Recc+eer

Inclusive Rcc+ee! 5
FRD FF0TH, WA I 4 ncc. vee FRD FXHE, B2 RIE) AH noc. =
Ereczf(lF),RGon=1 Q,Vce=400V Erec:f(RG)’IF=450A’VCE=4OOV
26 ° 2 : g 12 ‘\ : ) 3 i :
24 | —ET/150C, i v BT, S150T] |
8
=
£
W e
4
2
: 0
0 200 400 600 800 1000 1200 0 2 4 6 8 10 12 14
I-(A) Ra(Q)
Transient thermal impedance FRD, Inerter :\:;r;gat:;armlstor temperature characteristic
FRD BREHHE, 1
_“%:Mﬁ s NTC #vgeafH
Zinc=f(t)
R=f (T)

Cooling fluid = 50%water/50% ethylene glycol;
AV/AT=10.0dm3/min; Te=65°C

Aty

— ZthiF- FRD — e

> =
—_ =
i
il
s
4
™~
i: 1 2 3 4
rlK/W]: 000765 0.03422 0.06303 0.05435
Tk 00023 0009 005 0.55
oo - o 4 o 0 2 40 50 80 100 140 160
t/s Te/C
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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

Preliminary Datasheet B20101000089 Rev0.3 2024-06-07



@ RedPower RG650F08A5M7R
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