@ RedPower RG600F08AIM7R

Al package: 750V 600A IGBT module

SR L T

Equivalent Circuit Schematic

Features: 72 e

® 750V 400A, Veeea =1.4V@25C ® 750V 400A, Ve = 1.AV@25C
® High RBSOA capability ® 5 RBSOAfE
® Micro pattern trench/FS technology ® AN ZIEEIR
® Low switching losses ® I CHiFE
® High SC capability ® Ik AEES
Typical Applications: BLARIN F «
® Automotive Applications ® REMNH
® Motor Drives ® LIS
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RG600FO8A1IM7R
IGBT, Inverter / IGBT, 345
Maximum Rated Values / & KErFRS
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 Tc=65C, Ty ma=175°C I 669.9 A
Repetitive peak collector current =1 | 1200 A
SRR ESIEEBR i cRV
Total power dissipation i .
Ij]Z%‘_i?yEl %% Tc=25 C ,Tw max=175 C Ptot 1829 W
Gate-emitter peak voltage Vv 90 v
[14R-& SIIRIE(E B & OFS -
Characteristic Values / #Eg6S$ min. typ. max.
Collector-emitter saturation voltage _ _ Ty=25°C 1.40
B 1R R ST IRAN R RS |c=000A, Veem1SV T,m150c | Voesa 1.60 v
Gate threshold voltage
| IR BB & Vee=Vee, 1c=6.4mA 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\ Vce=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 '\7:4508A\}>/165E\:/400V 1“‘?5?;% ‘ iié
S FEIR A Bt 2 GE™ - vi— don - ns
%@LLH—J‘[E—J A Ié J\?ﬁhk Reon=1.5Q Ty=175°C 147
Rise time, inductive load |\5=4508A\}>/lc55\=/400V i‘”iigoo(zc . ?gg
Tia, BM GE= - = r . - ns
LEE, B v e 2.9
Tum-off delay ime, inductive load | 1<=4504, Vee=4001 L . e
S MR ZESR B EM £ 2 Vge= -8V/15V vi— doff - ns
%&RLLHT[ETJ B A l':il_ J\ﬁ Reai=12Q T,=175°C 1151
Fall time, inductive load 1c=450A, Vce=400V Ty=25°C 103
s okl R £ 2 Vge= -8V/15V T,=150°C tr 101 - ns
TRERSE), R R 190 T =175°C 108
Turn-on energy loss per pulse Ic=450A, Vce=400V, L.=30nH Ty=25°C 13.9
4= Vge= -8V/15V T,=150°C Eon 16.4 - mJ
FHEHHE Reon=1.50, T,=175°C 17.5
Turn-off energy loss per pulse 1c=450A,Vce=400V L,=30nH T=25°C 31.5
;‘é&ﬁ?ﬁﬁ Vge= -8V/15V T,;=150°C Eoft 34.4 - mJ
= Reor =12Q Ty=175°C 36.0
SC data Vec=400V, Vge=-8V/15V
— = ' ! T,;=150°C - - S
Aa R & Vceman=Vees-Lsce-difdt ! tose 6 M
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RG600FO8A1IM7R
Thermal resistance, junction to case N
e ] Per IGBT/&4™ IGBT Rihic - 0.082 - KW
Za-JTHW
Temperature under switching
cond|tjons top CONtinuous Tvjop -40 - 150 C
TERE
Diode, Inverter /| Ztk&, AL
Maximum Rated Values / Bt KisFRS$
Repetitive peak reverse voltage - Vv 750 v
TEERAEESE RRM
Continuous DC forward current | 600 A
o FELLIE [5) BEUR B R From
Repetitive peak forward current | oxl | 1200 A
e =Z2X
o] EE IF EIEEBR FRITETE FRY
Characteristic Values / tEge 2% min. typ. max.
Forward voltage® _ _ Ty=25°C 1.50
F @ EE Ir.=600A, Vge=0V T,=150°C VE - 1.42 - \Y
Peak reverse recovery current IETL}S?—QS%EX}S(S)(\'{' =150°C) Ivjiiggc"c | ggé A
L=l NS -Qirrat= V= U RM - -
R R A Dy 15 o
Recovery charge IF=450A, V=400V Ty=25°C 23.8
) e -dir/dt=4365A/us(T,=150°C) T,=150°C Qr - 41.1 - uc
'j_:’_ = F il i
RERE R Vee=-8V T,=175°C 46.8
[F=450A, V=400V Ty=25C 6.3
R F v VR
é\gr,;s é;oﬁv%e%ry energy -die/dt=4365A/us(T,;=150°C) T,=150°C Erec - 12.4 - mJ
K= Vee=-8V T,=175°C 14.6
Thermal resistance, junction to case ~
“-FHA Per FRD/%> FRD Rinic - loas7 | - |wkw
Temperature under switching
cond|tjons top CONtinuoOUs Tvjop -40 - 150 | °C
TERE
NTC-Thermistor/ NTC-#ug e fH
Characteristic Values / #£BES ¥ min. typ. max.
Rated resistance T =25 R 5 KO
FRAREL PR nTe 25 - -
Deviation of R100
Rloo ﬁ%z1ﬁ TNTC:]-OOOC , R100:493-3Q A R/R -5 - 5 %
Power dissipation T =25 p 20 W
ThRAEH I i
R2=R25 €Xp[Bas/so(1/T2-1/(298.15K))] Basiso - 3375 - K
B-value
B TE RQ:R25 eXp[st/80(1/T2-1/(29815K))] 825/80 - 3414 - K
RQ:R25 exp[Bz5/100(l/T2-l/(298.15K))] BZS/lOO = 3436 - K
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Module / #E3t

Isolation test voltage

BN E

RMS, f=50Hz, t=1min

VisoL

KV

Material of module baseplate

R R R

Cu

Internal isolation

R APLE

Al203/ZrO2

Creepage distance

JEE BB BS

Terminal to heatsink
Terminal to terminal

12.0

6.1

mm

Clearance

B3 8] B

Terminal to heatsink
Terminal to terminal

12.0

6.1

mm

Comparative tracking index

HEXTIRE ERIE

CTI

2002

min.

typ.

max.

Stray inductance module

HRIR B R

Lsce

20

nH

Module lead resistance, terminals-
chip
RSB, W Oh

Tc=25°C, Per Switch

Rcc+ep’

1.0

mQ

Storage temperature
1aE

Tstg

125

°C

Mounting torque for module
mounting

RIRZ KN

Screw M5 / M5 222
Baseplate to heatsink

3.0

6.0

Nm

Terminal connection torque

T T 5

Screw M6 / M6 #2422

3.0

6.0

Nm

Weight

28

470

1) Terminal impedance is not included.

AEEIHFHER.
2) CTlis about 200.
CTI 4%F 200,
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Package Dimension / 33 R ~f

Dimensions in Millimeters / ZX 841
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Internal Circuit / PN & &%

6 o—. 25— 22
] AN T 9 oI\ 11 oI\ jA
g o 10 o— 17
-~ {
- [ ¥ | . | .
3 <5 :ELH 4 o §
= gt gl
J\j 15 J\j 17J\j
Il 16— 18—
7 & 10
Circuit Diagram / B 2% &
Output chanracteristic IGBT,Inverter(typical), Output characteristic IGBT,Inverter(typical),
Inclusive Recee Inclusive Rec+ee
IGBT #iHifHE, W3 ARME , B R .. IGBT #iti#5tE, 2 (Tj=150C) , HE Recee
le=f(Vee) Vee=15V Ic=f(VcE), T;=150°C
1200 ‘ 1200 . -
: : s . : I Lot
_Tw=25uc . : / ‘ e ’ o Vee=dV /
-~ T =150°C : : D e 2 = Vee=11V : S
1000 |- 00 M b 1000 || - =Vgmtay| oo e
[ TTree B VALY o0 ¥
' ‘ ‘. ? = = V=17V fr -+
800 /’ R S 800 | Vet N
. . ! . ’/
_ ’ . : 7 , :
<L 500 L o600 [
e el : EUT
400 800 |oooooeoiee b
200 200 }o--- - -_-_-_-E_-_-_-_-;-.-.,.--.-.‘r.-.-.‘.‘.'_‘_ iii
0 o : ‘ : 0
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Vee(V) Vee(V)
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Transfer characteristic IGBT,Inverter(typical),

Inclusive Rcc+ee
IGBT f&#i¥ik, ¥4 (#EHE) , A% Recwer
lc=f(VGE),Vce=15V

Ic(A)

1200 ‘ ‘ e
—T1,=25°C ‘ : ‘ 7
1000 |0 = TwS180°C) &
-« T,=175°C /
I/
800
600
400
200
0
6
Vee(V)
Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee
IGBT FFokiiFE, WA (BBE) , & Recwere
E=f(Rc), Vee=+15V/-8V, 1c=450A, Vce=400V
180 : :
Eon,T,;=150°C ! : : LT
150 | |= = EoffTy=ts0°c . LT
- ---EonT,=175°C
—-— Eoff, T;=175°C
120 [
2
Tl 90
60
30 foeeeeeenns
0
0 2 4 6 8 10 12

E(mJ)

Switching losses IGBT,Inverter(typical),
Inclusive Rec+e

IGBT JFo64%E, W3 (MAEME) , B8 Reciee
E=f(Ic), Vee=+15V/-8V,

Reon=1.5Q, Rcof=12Q, Vce=400V

120
%
——E,,,T,=150°C ‘ ; L2
—1E00 : Y
100 T T Emﬁva_1SOC' SRR Ry - L EEE A A
- - - Eon T,=175°C : g Al
— - — E,T,=175°C : : g
80 I S ES el 3 LR A
A
%
g
60
40
20
0
0 200 400 600 800 1000 1200
Ic(A)
Transient thermal impedance IGBT, Inerter
IGBT BR&#ME, R
Zihac=f(t)
1
H Z,,:1GBT
01
]
g =
¢ b
= 001
g II
N 7
d =t
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Reverse bias safe operating area IGBT,
Inverter(RBSOA)
IGBT RMZ&TIER, HAF(RBSOA)

Forward characteristic FRD, Inverter(typical),

Inclusiver Rcc +ee
FRD IE[#E, #38 GREME) A% Ree e

lc=f(VcE),Vee=+15V/-8V, Reorf =12Q), Tj= 150°C IF=f(VE)
1300 - 1200
1200 —T,=25°C : :
1100 + 1000 4= = Ty=180°C| .ol
1000 e - Ty=175°C
900 + T 800 - cvveieeiaenn N U
800 .
< 700 i = :
e : L GO0
600 RN o :
500 e
400 4 G 400 - o
3004, T L TP SO UPRUUPPRUURPRA VO
— — l¢,Chip : : : : : :
100 o -+ b ;
0 T T T T T T T 0 fv
0 100 200 300 400 500 600 700 80C 0.0 0.5
Vee(V)

Swiching Losses FRD, Inverter (typical),
Inclusive Rcc+ee

FRD FF<iii#E, W48 (MEME) BE reo e
Erec:f(h:),RGon:l.sg,VCE:400V

—F¥
E

Tecs

e y=150°C] LT
T,=175°C ;

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

FRD #yi4¥tt, 8 (JEME) AE reo +ee
Erec=f(Rg)

[ po e —Erec,TVJ=156“C A
— = Eper 1y=175C
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Zthjc [KAWV]

Transient thermal impedance FRD, Inerter

FRD B, #4

Zihac=f(t)
1
. Ly Diode
il
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L
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t[s]

NTC Thermistor temperature characteristic

(typical)
NTC #fge e
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