@ RedPower RG600F12A6M7R_E

A6 package: 1200V 600A IGBT module
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Equivalent Circuit Schematic

Features: 7 R
1200V 600A, Vcesay=1.50V@25°C ® 1200V 600A, Vcegay= 1.50V@25C
® Direct cooled PinFin Base Plate ® PinFin B BRI
® Micro pattern trench/FS Technology @ A fEM/ & 1EF AR
® Low switching losses ® (LT RAiFE
Typical Applications: BRIV .
® Electric Vehicles o mHFAE
® Motor Drives ® LN
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IGBT, Inverter / IGBT, ¥ ZrZ4
Maximum Rated Values | | XixF75 %

Collector-emitter voltage

6 -5 BRI T,=25C Vces 1200 Vv
Implemented collector current
Continuous DC collector current
. N s =65C imax= C N
AR S B L Tr=65C, Tymax=175 Ic 580 A
Repetitive peak collector current _ 1)
SR E HIEES R tp=1ms lorw 1200 A
Gate-emitter peak voltage
1R R SR B Vees +20 v
Characteristic Values / {58623 min. typ. max.
T\y=25C 1.50 | 1.70
Collector-emitter saturation lc=450A, Vee=15V Ty=125C 1.68
voltage Ty=150C | Vcesat 1.76 Vv
FEIR-RHRIBIERE _ _ Ty=25C 170 | 1.95
Ic=600A, Vee=15V T.2150°C 210
vj= .
Gate threshold voltage Vee=VeE, Ic=9mA, Ty=25C vV 5.0 6.0 7.0 Vv
BRGNS Ty=1501C | " 4.4
'”te%%%aggfﬂ'smr Ti=25C | Raint 0.43 Q
'“p“%?\p%%ance Vce=25V, Vee=0V, f=100kHz, Ty=25C | Cies 106 nF
Reverseg%”g% Ecgag’c'tance Vce=25V, Vee=0V, f=100kHz, T=25C | Cres 0.39 nF
G?jt‘jf;%i{?e Vee=-15V~+15V,  Vce=600V Qe 4.38 uC
Collector-emitter cutoff current .
8 AR SRS MR Vce=1200V, Vee=0V, Tv=25C Ices 1 mA
Gate-emitter leakage current _ _ oge
IR SRR B 5 Vce=0V, Vee=20V, Tv=25C lces 500 nA
Turn-on delay time, inductive [c=600A, Vce=600V T=25C 182
load Vee= -8V/15V Ty=125C | tdon 190 ns
THBIER A, Rt Reon=1.0Q Ty=150C 192
N . . Ic=600A, Vce=600V T,=25C 67
Rise time, inductive load .
J:J‘I'ETJ- rET.I Eﬁ'lﬁﬁ‘l gkg Vee= -8V/15V TVJ=125 C tr 79 ns
e Rcon=1.0Q T=150C 82
Turn-off delay time, inductive Ic=600A, Vce=600V Ty=25TC 792
load Vee= -8V/15V Ty=125C | tdoft 832 ns
KETIERAS[E]), MR Reof=5.0Q Ty=150C 842
. . . Ic=600A, Vce=600V Ty=25C 78
Fall time, inductive load
?FB'%E%EH'” L,i;[g%%? Vee= -8V/15V T=125C | 155 ns
e Rco=5.0Q T=150C 172
Ic=600A,Vce=600V,Ls=30nH T,=25C 28.5
Turn-on energy loss per pulse | Vee= -8V/15V,Rcon=1.0Q Tyy=125C E 40 mJ
FHBIRFE di/dt(T,=25°C)=7200A/us Ty=150C o 43
di/dt(T,=150°C)=5850A/us
Ic=600A,Vce=600V,Ls=30nH Ty=25C 51
Turn-off energy loss per pulse | Vee=-8V/15V,Rcorr =5.0Q Tj=125°C E 67 m
KETHRFE dv/d(T\j=25°C)=7350V/us Ty=150°C or 70.5
dv/dt(Tv=150°C)=5950V/us

VARTIAME, BT
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SC data Vee=15V/-8V, tp=<8us, T\j=25°C 3200
TR B V=600V, tp<6us,Tj=150°C Isc 2600 A
. VcEmax< 1200V
Thermal resistance, junction to _ 3fns
cooling fluid Pel* IGOBT, AV/ At=10dm?/min Rir 0.083 K/W
LE- AR Tr=25%C
Temperature under switching | top continuous -40 150
conditions for 10s within a period of 30s, occurrence Tyjop C
IERE maximum 3000 times over lifetime 150 175
Diode, Inverter | 1%, HAER4
Maximum Rated Values / & Kir#RS$
Repetitive peak reverse voltage .
P EIE% o (A 9 | Ty=25C VRRM 1200 v
Implemented forward current
]\Eéj;:_l—.Erﬂ EEJJZE. IF nom 600 A
Repetitive peak forward current
P EIE’;QIE@W%1EEE7}E tp=1ms IFRM 12001) A
Characteristic Values / #6623 min. typ. max.
Ty=25°C 1.95 | 240
. 4 volt IF=450A, Vee=0V Ty=125°C 1.93
- _ _ Ty=25C 21 | 27
IF=600A, Vge=0V T,=150°C 205
Poak . [¥=600A, Ve=600v Ty=25°C 315
ea E‘gﬂ;gﬁ;%’%ﬁ”rren -dir/dt=6600A/us(T,=150°C) Ty=125°C | Iru 390 A
o Vee=-8V Ty=150°C 408
R o IF=600A, Vr=600V T\=25°C 17
;’%’%?’EC%?T?G -dir/dt=6600A/us(T,=150°C) T=125C | Q 42 e
Vee=-8V Ty=150°C 50
R IF=600A, VR=600V Ty=25°C 106
evergr;‘?[g%?%g“ergy -diF/dt=6600A/us(T,=150°C) Ty=125C | Erec 20.5 mJ
) Vee=-8V Ty=150°C 253
Thermal resistance, junction to _ 3jn
cooling fluid Per FRD, AV/At=10dm*/min Rinsr 0.108 KIW
LA R TF=257C
Temperature under switching | top continuous -40 150
conditions for 10s within a period of 30s, occurrence Tyjop °C
IHERE maximum 3000 times over lifetime 150 175

VAR, BT
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NTC-Thermistor/ NTC-#ug FafH
Characteristic Values / {823

min. typ. max.

Rated resistance

FRERER PE Te=257C

Ras 5.00

KQ

Deviation of R100

R100 {R#%{& Tc=100°C, R100=493.3Q

AR/R -5 5

%

Power dissipation

EFEH 10725°C

P25 20

mW

Bg’?ge Ro=R2s exp[Basiso( 1/T2-1/(298.15K))]

Bas/s50 3375

Bg’?ge R2=R25 exp[B2s/g0(1/T2-1/(298.15K))]

Ba2sis0 3414

Bg’?ge R2=Ra2s5 exp[Ba2s/100(1/T2-1/(298.15K))]

Bz2s/100 3436

Module / bt

Isolation test voltage _ L
4953133k B8 R RMS, f=50Hz, t=1min

VisoL 3.0

KV

Material of module baseplate

TR AR AR

Cu+Ni"

Internal isolation

R

SiaN4

Creepage distance Terminal to heatsink
eEsEEEs Terminal to terminal

dCreep 88

Clearance Terminal to heatsink
B8R Terminal to terminal

4.5

dciear 4.5

Comparative tracking index

RN IR RIS

CTl 2002

min. typ. max.

Stray inductance module
FRER B L R

Lsce 9.5

nH

Module lead resistance,
terminals-chip Tc=25°C, Per switch

RSB, - TR

Rce+eE 0.75

mQ

Storage temperature
CFRE

Tstg -40 125

°C

Baseplate to heatsink, Screw M4

1.8 2.2

Mounting torque for module
mounting Terminal connection, Screw M5

ERR N5
PCB to frame

0.5 0.6

Nm

Weight
BE=E

G 760

1) HRERARCR R
2) CTI %14 200
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Circuit Diagram / H1£k &

Output characteristic , Inverter IGBT (typical)

WA, HEIGBT (A1)
le=f(Vce), Vee=15V ( Inclusive Recrggr)

Output characteristic , Inverter IGBT (typical)
W, P XIGBT (#H)
lc=f(Vce), Tvw=150°C
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Transfer characteristic , Inverter IGBT (typical) Switching losses , Inverter IGBT (typical)
RHfetE, WEIGBT (HH) FXIRFE, FETIGBT (FH)
le=f(Vee), Vee=20V Eon=F(lc) , Eoe=F(lc)
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Switching losses , Inverter IGBT (typical)
FRHBFE, FEIGBT (H#E)
Eonzf(Rg) ’ Eoﬁzf(Rg)
Vee=+15V/-8V , 1.=600A , V=600V
360

Eon, Tvj=125°C
b
320 | ---- Eoff, Tvj=125°C

———Eon, Tvj=150°C g

b
7
280 [ —--—Eoff, Tvj=150°C

s
240 z

Eon/mJ

160 7

120 Z
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RG/Q

Reverse bias safe operating area, Inverter IGBT (RBSOA)

RipREI{EX, WFIGBT (RBSOA)
1=f(Vee) , Vae=+15V/-8V, Ryey=5.0Q , T,=150°C
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Transient thermal inpedance IGBT, Inverter
BE7SHPH, WEIGBT
Zn=f(t)

AV/At=10dm?3/min ; Tf=25°C ; 100% wafer

1
——Zth [1GBT

0.1

Zth/(K/W)

i: 1 2 3 4
riK/W]: 000204 001186 003213 0.03712
T 00034 0012 0064 05
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t/s

Forward characteristic , Inverter FRD (typical)
FEEfRERE, WEFRD ($HY)
IF=F(Vr) (Inclusive Recee)
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Switching losses , Inverter IGBT (typical)

FFEBHE, EFRD ($25Y)
Erec=fll¢) , Rgon=1.0Q , V=600V

33

Erec, Tvj=125°C

— —-Erec, Tvj=150°C -

IF/A

Transient thermal inpedance FRD, Inverter

BRZS#EE, ¥ ZEFRD
Zn=f(t)
AV/At=10dm3/min ; Tf=25°C ; 100% wafer
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Switching losses , Inverter FRD (typical)

FFRBFE, HEEFRD (HH)
E,.c=f(Rg) , [;=600A , V=600V
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NTC-Thermistor-temperature characteristic
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Internal Circuit / Vi[%[( l@,%
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Package Dimension / B3 R ~f
Dimensions in Millimeters | 2K AL

=
: h
2640.3 = ] = - ks
10.1:40.4 89 g~ 2‘ = q = % q 5l 88
I ATV SIS L il Do H S b I - /Bl
140. 15 w225t04 [ [ [ Lido.2
610.3 16.25 [ o

9.7540. 4 T
o 5+0.4 7N ) 3 B
0 =7 — JD —
© \ i

‘ —( o) S—
— QOO()G@OOO OOOQ@OOO D@OOO@@OOOO
K
R b
/ D
D
= D i
] 1E1L ’O ; 5E5 |
= 99990 30699990
| i@ O, o (

o
7%

000 0O 000

[
O
[«]

1)
7|
I ®

C

104. 250, 4
140.15 A
1:1 S
[a\]
12.840.2 5 5
530 24 93
27 gl o
}
= 5 0
8 |
= 18.8
= T >
= o o
= s <) o
= o o
= ° b
— B 51.85 =P b
= 5 J E1 3 E3
= 59.35 °
= 67. 15 i~y 3 >
69. 85 hd B/ CHE=
g = 71 N 7 i T T T |
4 5 INGASZa[n | A [ |
3.9+0. 4 [ T U [ 10 v 1 [
19.68 /
fel [iel [TVl Tel [Tl It l TN (1o} -
L\IN ’35(”‘4\") ~=|oo C?"”kcl\ ) L
Slel o slglsl gl EISEE

-8- Datasheet B20101000078 Rev1 2024-1-30



