@RedPower RG600FOSA3M7R_P

A3 package: 750V 600A IGBT module

SR 1

Equivalent Circuit Schematic

Features: = R
750V 600A, Vcegay =1.4V@25°C ® 750V 600A, Ve = 1.AV@25C

® High RBSOA capability ® 5 RBSOAfE

® Micro pattern trench/FS technology ® AN Z LR

® Low switching losses ® K ICHIFE

® High SC capability ® [AIkHEES)

® Direct Cooled Base Plate with PinFin ® FHHEZAH PinFin HEAR
Typical Applications: BLARIN F «

® Automotive Applications ® RENH

® Motor Drives o HHLIKEN

® Inverters ® RIS
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IGBT, Inverter / IGBT, 345
Maximum Rated Values / S K#rFRS £

Collector-emitter voltage .
SHAR-ZHIREB R Ty=25¢C VcEes 750 v
Continuous DC collector current Ic nom 600 A
M b B IA A
& %*&ﬁ—*ﬁuw%um Te=65C, Ty ma=175C I 670 A
Repetitive peak collector current
SOOI EREAERR bmime JoRy 1200 A
Total power dissipation i .
IR Tc=25C,T\jmax=175C Prot 1456 W
Gate-emitter peak voltage Vv 90 v
[14R-& SIIRIE(E B & OFS -
Characteristic Values / #Ege5% min. typ. max.
Collector-emitter saturation voltage 1c=600A, Vge=15V T,;j=25°C V. 1.40 v
S AR- R AR IR b Ic=600A, Voe=15V T,=150°C CEsat 1.60
Gate threshold voltage .
| IR BB & Vee=Vee, |c=8mA T=25C | Veen | 5.00 | 6.00 | 7.00 | v
Internal gate resistor N
W& IREBEME T,=25°C Raint 0.70 - Q
Input capacitance N
N\ Vee=25V, Vee=0V, f=100kHz T=25°C Cies TBD - nF
Reverse transfer capacitance .
RaEE EE,%G* Vce=25V, Vee=0V, f=100kHz T,=25°C Cres TBD ) nE
Gate charge
[ AR T Vee=£15V Qo ™p | - |
Collector-emitter cut-off current .
SRR TRRHTIRE R Vee=To0V Vee=0V Ty=25C lces - 1.0 | mA
Gate-emitter leakage current .
[ TR-R SRR VooV Neem20V e | e S Il e
Turn-on delay time, inductive load '\7:6008A\}>/165E\:/400V 1“‘?52;% ‘ 13(2)
WBIER AT E], Bt GE= - vi= don - ns
;Fl%.il_ﬁj-[ —J ) e Ié J\_;.—Ek RGun:Z-OQ TVj:15OOC 189
Rise time, inductive load {5:6008A\}>/1°5E\:/400V Pjg;(zc t 19004
$ia] B GE= - vi= r - ns
J:}I-H—J-] j 3 7ON I\E J\%hk RGunzz-OQ ij:lsooc 108
Turn-off delay time, inductive load 'C=6°0A’/ Vee=400V I’fﬁﬁc ; 190%182
SR IEIRBHE] M s Vge= -8V/15V vi— doff - ns
KBTSEIR B [E), &M 2K R 120 T,=150° 1060
Fall time, inductive load 1c=600A, Vce=400V Tu=25°C 117
wndial ERME T Vee= -8V/15V Ty=125°C tt 112 - ns
TRERSE), R R 190 T, =150°C 114
Turn-on energy loss per pulse 'CZGOOAv/ Vee=400V Ivj:i;c"c E ggj 5
N i Vge= -8V/15V vi— on . - m
THE A Roon=2.00, T,=150°C 32.9
Turn-off energy loss per pulse 1c=600A,Vce=400V Ty=25°C o1.7
;‘é&ﬁ?ﬁﬁ Vge= -8V/15V T,=125°C Eoff 56.0 - mJ
i Roor =120 T,;=150°C 58.0
SC data Vec=400V, Vge=-8V/15V
— = ' ! T,;=150°C - - S
Aa R & Vceman=Vees-Lsce-difdt ! tose 6 M
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Thermal resistance, junction to
cooling fluid Per IGBT/24 IGBT RihJE - 0.103 - KW
E-BheR R
Temperature under switching
conditions top continuous Tvjop -40 - 150 | ¢C
THERE
Diode, Inverter /| —#&%&, WAL
Maximum Rated Values / B Kir#RZSH
Repetitive peak reverse voltage e Vv 750 v
U EE REIEESRE " RRM
Continuous DC forward current | 600 A
LRI [ BRI From
Repetitive peak forward current | ol | 1200 A
N =2X
o ER IE @R R FRUTETE PRI
Characteristic Values / #Eg65¥ min. typ. max.
Forward voltage Ty=25°C 1.50
s 1.=600A, Vge=0V - -
1F [ 1B 7S bR i P eE T,=150°C Ve 1.42 v
i IF=600A, V=400V T,4=25°C 148
R 1] F » VR
;gf;f%%w me die/dt=3968A/US(T,=150°C) T,=125°C tr ; 217 | - | ns
KR Vee=-8V T,=150°C 319
IF=600A, Vr=400V Ty=25°C 232
Peak 'r‘je_v,e_rse recovg;y current die/dt=3968A/US(T,=150°C) T,=125°C l_m ) 272 ) A
REREIEEBRR Vee=-8V T,=150°C 280
Recovery charge I;=600A, Vg=400V T,=25°C 17.5
RERE B dig/dt=3968A/us(T,;=150°C) T,=125°C Qr - 29.8 - Hc
= Vee=-8V T,=150°C 34.9
Reverse recovery energy IF=600A, V=400V Ty=25C 4.4
¥ o dir/dt=3968A/us(T,;=150°C) T,=125°C E - 7.5 - mJ
S e F i i rec
R EIREHE Vee=-8V T,=150°C 8.8
Thermal resistance, junction to
cooling ﬂunid Per FRD/#4 FRD Rihie - 0.165 - KW
LB e
Tempt_erature under switching
conditions top CONtinuous Tvjop -40 - 150 | «C
TERE
NTC-Thermistor/ NTC-#ug e fH
Characteristic Values / #8653 min. typ. max.
Rated resistance T =25 R 5 KO
FRARES B e 25 - -
Deviation of R100
Rloo ﬁ%z1§ TNTC:]-OOOC f R100:493.3Q A R/R ‘5 - 5 %
Power dissipation T =25 p 20 W
TR i I "
RQ:R25 eXp[st/50(1/T2-1/(29815K))] 825/50 - 3375 - K
B-value
B {& R2=Ra5 exp[Basiso(1/T2-1/(298.15K))] B2s/s0 - 3414 - K
R2=Ras €xp[Bas/100(1/T2-1/(298.15K))] Ba2s/100 - 3436 - K
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Module / ik

Isolation test voltage

2 2 Mt B & RMS, f=50Hz, t=1min VisoL 3 KV
Material of module baseplate
HBUEARATEL cu
Internal isolation .
R4 25 SisN4
Creepage distance Terminal to heatsink 12.0
JEE B & Terminal to terminal 6.1 mm
Clearance Terminal to heatsink 12.0
B8R Terminal to terminal 6.1 mm
Comp\arative tracking index 2
AR X S BB R TR AE £ CTI 200

min. typ. max.
Stray inductance module
FE R ZR Y B Lsce - 15 - nH
Module lead resistance, terminals-
chip Tc=25°C, Per Switch Rcc+EE’ - 1.0 - mQ
RIS B, -
Storage temperature .
izEE Tstg -40 - 125 C
rl\]/lqgﬂm:ﬂg torque for module Screw M5 / M5 E?ﬁ " - _ 6o -
KR 3 H 4R Baseplate to heatsink
Terminal connection torque
TR T 4 146 Screw M6 / M6 1244 M 3.0 - 6.0 Nm
Weight
E% G - 685 - g

1) Terminal impedance is not included.

RE&iHFET.
2) CTlis about 200.
CTI 4%F 200,

Preliminary Datasheet Rev0.2 2023-10-18



@ RedPower

RG600FO08A3M7R_P

Package Dimension / 33 R ~f

Dimensions in Millimeters / ZX 841

i wl— = [— — Lol il I
) ' 2 2120 4 E] 5
! : 2.33147910 1 2 15167111? .1 oH L ()
\ : =
Internal Circuit / PN & B B%
1 &
6 O— 22 O—, 19 O—,
7 OJ(} 9 d(} 1 OJ(}
g O— 21 10 0~ tleng
+—O03 +—04 +—05
ol
5ol 3 5ol 3 7ol 1
14 O 16 0— 1801
20O 023
-5- Preliminary Datasheet Rev0.2 2023-10-18



@ RedPower

RG600FO08A3M7R_P

Circuit Diagram / B 2% &

Output chanracteristic IGBT,Inverter(typical),
Inclusive Rec e

IGBT #rtifets, M3 (ARME) , B&R .
lc=f(VcE),Vee=15V

1200 ‘ ‘
——T,=25°C ‘ :
100047 T TWT125°CL
- -T,=150°C
800 -
S, (100 S S SR SN 7
0 v
400
D00 e e e
0 ;'; T T T T T
0.0 05 1.0 15 20 25 3.0 35
Vee(V)
Transfer characteristic IGBT,Inverter(typical),
Inclusive Rec+ee
IGBT f&friste, ¥ (BAME) , B8 Recere
lc=f(VeE),Vce=20V
1200 ‘ : ‘ . ‘ ——
P : : : A
1100 [ f—Ty=25°C |-
1000 == Tv1=150C,
900
800
700
< 600
0
500
400
300
200
100
0
6 7 8 10 11 12 13

1200

R 7
F--- V=9V /
=== V=11V,
1000 = Vgg= 13|
« Vge=15V
— = Vge=17V
800 Vee= 19V f
L 600 [
_o
400 |-
200 oot
0
0 1 4 5
Vee(V)
Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee
IGBT JFocifike, #3F (J1BE) , B8 Recver
E=f(lc), Vee=+15V/-8V,
Rcon=2Q, Rcof=12Q, Vce=400V
120 - g
: : '///
—ED",TW=125"C : ; /,//
100 o= T EonTy=125°CH ot gt
- - Eon, T=150°C e
— o Ve :
— - — EnT,=150°C A
BO |- T o
? :
m 60
40
20
0
0 200 400 600 800 1000
Ic(A)

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee

IGBT Hidifefs, ¥32 (Tj=150C) , B Recuee
lc=f(VcE), T\j=150°C
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Switching losses IGBT,Inverter(typical),
Inclusive Rec+e

IGBT JFo68#E, ¥ (BAEME) , B8 Reciee
Eon:f(RG), Eoff:f(RG)),

Vee=+15V/-8V, 1c=600A, Vce=400V

210 Bon T,=125°G|
- - Eoff T,=125°C| ‘ ‘ s
180 | ... gy (o B
Eon,T,=150°C
— - — Eoff,T,=150°C
150 |-
‘g 120
o
90
60
30
0

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

IGBT RIaZA&TIEX, WA (RBSOA)
Ic=f(Vce),Vee=+15V/-8V, Reor =12Q, Tvj = 150°C

1300

1200
1100
1000
900
800
700
600
500
400
300
200
100 +

Ic(A)

 [—ioModute] oy
- — Ic.Chip : : : : :

T T T T T T T
0 100 200 300 400 500 600 700
Vee(V)

800

ZthJF [K/W]

IH(A)

Transient thermal impedance IGBT, Inerter

IGBT BRASHFH, ¥d
Zinac=f(t)

1
H 7, 1GBT
01 —
A
001 ?s’
==
v
M i 1 2 3 4
0.001 =z
= RIKMWIL: 000276 001641 003995 004293 [
v Tl 00037 0012 0055 066 i
INENN | I . L L 1TITTIT 1 IIII--
- 1 A1 | A
0.0001 0.001 001 01 1
tfs]
Forward characteristic FRD, Inverter(typical),
Inclusive Rcc+ee
FRD ERfFit, ¥4 (MEE) AE reo e
IF=f(VE)
1200
—T,=25°C : ‘ 7
1000 == Ty=125°C B SO UUUUUURI SUUUUPUPRURPRT 1y (SO
- Ty=150°C
800
600
400
200
0 s
0.0 05
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Swiching losses FRD, Inverter (typical), Swiching losses FRD, Inverter (typical),
Inclusive Rcc+ee Inclusive Rcc+ee
FRD FER404E, W4 (MAME) A reo +eer FRD FF<#se, ¥ (EE) BF rec e
Erec=f(IF),Reon=12Q,Vce=400V Erec=f(Ra),|F=600A,Vce=400V
12 10

—E.,T,7125°C f f f 3 | | | ——E..T,125C
10 4= = BoTy=180°Ch oo mimem = 8 At [T Breo Ty =180

- : B : : : ; : ;

O T T T T T o T T T T T T T T
0 200 400 600 800 1000 1200 0 2 4 6 8 0 12 14 16 18
I-(A) Ra(Q)
Transient thermal impedance FRD, Inerter a‘;;g;})erm'smr temperature characteristic
FRD BiAHARE, 1
_E%CNE s NTC #igsafE
Zihac=f(t)
R=f (T)
1 100000 T T
 p— H Rtyp]
0 Zy: Diode i —
01 et
IZF
i 10000
3
I 001 —===:::§/ =
] —_
£ o
N d
4 i 1 2 3 4
0.001 V4 RIKAW): 0.00746 003737 007175 004747 [ 1000
Tl 00026 001 005 059 H
0.0001 o
0.0001 0.001 0.01 01 1 10
1[5] 100

0 20 40 &0 80 100 120 140 160
Te[C]
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