@ RedPower RG600B12MM4

M series package: 1200V 600A IGBT module

SRR A

Equivalent Circuit Schematic

Features: 7= i R

1200V 600A, Veesay=1.65 V@25C @ 1200V 600A, Veeay = 1.65V@25C

® High RBSOA capability ® 5 RBSOAfit /s

® Trench/FS Technology o VLRI R

® Low reverse-recovery losses ® /I i

® High SC capability ® AR

Typical Applications: BRI .

® Motor Drives ® HHLIKZEN

® Solar Applications ® RN H

® UPS Systems ® UPS R4

-1- Datasheet  Rev.2 2022.4



@ RedPower

RG600B12MM4
IGBT, Inverter / IGBT , @24
Maximum Rated Values / B KIRFRS#
Collector-emitter Voltage .
%EE’*&_Z%%#*&EEE ij:25 C Vces 1200 V
Continuous DC collector current Ic nom 600 A
M 4o B S Y O -
%Eﬁ,*&ﬁéﬂzﬁmﬁﬁuw Tc=100°7C, Tymax=175°C Ic 620 A
Repetitive Peak collector current
FHRTEREERE | T o lorw 1200 &
Gate-emitter peak voltage
R R +20
IR SHRIEE S Voes v
Characteristic Values / ##ES ¥ min. typ. max.
Collector-emitter saturation Voltage? :ngggﬁ xGE:igx I"j:ig;coc Vv 128 1.95 v
B =23 c= , VGE= vi= CEsat .
REMBSMBHERE || _g00n voem1sv  Tur150°C 1.85
Gate Threshold Voltage .
I\j *&[\E_EHEEE’E Vce=10V, Ic=17.1mA, ij=25 C VGEth 5.0 5.6 6.8 \%
Gate Charge
I\—J *&EE,?%Q_ Vee=-15V/15V QG 3.90 MC
Internal Gate Resistor .
WE AR e Ron t10 .
Input Capacitance
P & )\pgg%v. Vee=25V, Vee=0V, f=100KHz Cies 51.9 nF
Reverse Transfer Capacitance
REEHER Vce=25V, Vee=0V, f=100KHz Cres 1.83 nF
Collector-emitter Cutoff Current .
FR-R SR MRE g | Vo200, Vo0V, TSt lces 3 [ma
Gate-emitter Leakage Current .
IR SHRRE R Vee=0V, Vee=20V, Ty=25°C loes 500 | nA
Turn-on Delay Time, Inductive | Ic=600A, Vce=600V  T\=25°C 177
Load Vee= -8V/15V Tv=125°C tdon 194 ns
FHBEREE, BMAE | Reon=1.50Q Ty=150°C 192
Rise Time, Inductive Load l\;:e_oog‘\} /1\23:600\/ Ivjii;c"c i g;
+ig E\z’ 74 GE= - vj= r ns
ETTRSIE], Bt R Reon=1.5Q Tvi=150°C 75
Turn-off Delay Time, Inductive Ic=600A, Vce=600V T\=25°C 658
o L(?ad ) i Vee= -8V/15V Tv=125°C tdoft 719 ns
KUTIERASE], B HRE | Reor=2.40 T=150°C 742
Fall Time, Inductive Load l\f:efog\}/l\gf:wov Ifi;cc ) 18114
SEE B Ff%’ 74 GE= - vj= f ns
TRERTE), R Reof=2.4Q Tv=150°C 123
Turn-on energy loss per pulse |c=600A, Vce=600V TVJ:25OCO 45.2
TR Vge= -8V/15V, Tvj=125°C Eon 65.5 mJ
N Rgon=1.5Q, Lo=35nH T\=150°C 74.5
1c=600A, Vce=600V, Tv=25°C 54.7
Turn-off energy loss per pulse
%%?Tﬁ%% perp Vee=-8V/15V, Tv=125°C Eoit 66.6 mJ
>~ Reo=2.4Q, L,=35nH T\=150°C 70.7
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RG600B12MM4
SC Data Vce=600V, Vce=15V/-8V, i 10 s
T2 T\=150°C psc K
Thermal Resistance, Junction to
Cise Per IGBT/E4 IGBT Rinic 0.050 Kw
45-Fe AR
Temperature under switching
condit[ons Tvjop -40 150 | C
TERE
Diode, Inverter /| Z1RE , ¥EEH 5
Maximum Rated Values / & X#r#S 3
Repetitive peak reverse voltage P
EIE’E&I’DTIJJ%EEEE Tv1—25 C VRRM 1200 \Y
Continuous DC Forward Current | 600 A
o[ ELLIF R EREIR Fnom
Repetitive Peak Forward Current _
E,l—E/EIE]am%1EEE,5ﬁ |FRM—2>< IF |FRM 1200 A
Characteristic Values / ##ES ¥ min. typ. max.
Forward Voltage? IF=600A,  Vee=0V Ty=25°C 1.80 | 2.40
. [F=600A, Vge=0V T,=125°C vV 1.80 \
) A7, j F
IE (a7 B 1r=600A, Vee=0V T,=150°C 1.80
Peak Reverse Recovery Current lZi:Z?OS%E)(\)/A'7356(20\j_5O°C) ?j:igosgc I ggg A
AL =] Ny -diFiat= vi= vi™ RM
REREIEEBR Voe=-8V T,2150°C 304
e e | e | o | | 3| e
[=1 e _::_ “aird= = vi= R . ¥
}—im l‘AEEEA_‘r Vee=-8V T,=150°C 64.0
rovse ooy sy | O e e | | By | | m
oMk B 35 -diFat= vi= vi™ rec . m
R 1E R E 4R Vog=-8V T,=150°C 95 4
Thermal Resistance, Junction to
C::lse Per FRD/&4~ FRD Rihac 0.073 KIw
#5-mHH
Temperature under switching
conditio?; Tviop | -40 150 | ¢
TERE
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RG600B12MM4
NTC-Thermistor/ NTC-#k ek
Characteristic Values / 8ES %K min. typ. max.
Rated Resistance
_ =259 K
KRR ES PR TnTc=25°C Ros 5 Q
Deviation of R100
R100 B2 {E Tntc=100°C, R100=465Q ARIR | -7.3 7.3 %
Power Dissipation P
Ij]%%%ﬁfl TNTC—25 C P25 10 mw
R>=Rs exp[st/so(l/Tz-l/(ZQS. 15K))] 825/50 3380 K
B-Value
B {& R2=R25 €Xp[B2siso(1/T2-1/(298.15K))] B2s/s0 3470 K
R2=R25 €xp[Bas/100(1/T2-1/(298.15K))] B2s/100 3520 K
Module / fi$R
Isolation Test Voltage _ .
Z@é%?ﬂ”ﬁt%& RMS, f=50Hz, t=1min VisoL 2.5 KV
Material of Module Baseplate c
R R R A !
Internal Isolation ALO
R EBLE 25 e
Creepage Distance Terminal to heatsink 14.5 o
e B Terminal to terminal 13
Clearfince Terminal to heatsink 125 mm
B S jalpg Terminal to terminal 10
Comparative Tracking Index 5
N 2 )
ARSI AR cTl 200
min. typ. max.
Stray Inductance Module L 20 H
R SCE "
Module Lead Resistance,
Terminals-Chip Tc=25°C, Per Switch Recoeer 0.83 mQ
RS HIEBPE, imT-t
Storage Temperature T 40 105 |
R E so | -
Mounting Torque for Module
Mounting Screw M5 / M5 #222 M 3.0 6.0 | Nm
BReE 136
Weight
E% G 345 g
1) Terminal impedance is not included.
TEEHFEI.
2) CTlis about 200.
CTI 29%F 200,
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Package Dimension / % R ~F
Dimensions in Millimeters / X R 84y
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Circuit Diagram / 4B

Output chanracteristic IGBT, Inverter (typical),

Inclusive R - Output characteristic IGBT, Inverter(typical) (Tj=150°C),

. Inclusive R
IGBT #rHiked, 28 (GREME) , B8 Rew ol .
le=f(V_) Voe=15V IGBT #ytArE, W3R (Tj=150C) , HE Rewr
1200 — 1200 .
y — .. — VGE=9V
;/ D VGE=11V
- - - - VGE=13V
1000 - iy 1000 VGE=15V
T=25°C 7 N (N — VGE=17V
-~~~ Tj=125°C Wi -
—— Tj=150°C o T VGE=19V
800 i/ 800
[
W
)
< ,/
T 600 : 600
<
k=]
400 400 =
200 200
0 —= 0
0 05 1 15 2 25 3 35 0 05 1 15 2 25 3 35
VCE(V) VCE(V)
Turn—on loss IGBT, Inverter (Typical) Turn—on loss IGBT, Inverter (Typical)
IGBT FEEHAE, WA (JuHifE) IGBT FRiBfse, WA (HAE)
Eon=F (1)), V,=+15V/-8V,R_=1.5Q, V =600V Eon=F (R ), V,=+15V/-8V,R_=1.5Q, V =600V
400 400
Tj=125°C ,
7
350 - === 7j=150°C ' 350 .
300 300 Tj=125°C
- === Tj=150°C
250 250
£ £
= 200 = 200
(=] (=]
(T w
150 150
100 100
50 50
0 0
0 200 400 600 800 1000 1200 0 5 10 15 20
le(A) Rg()
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Eoff(mJ)

Turn—off loss IGBT, Inverter (Typical) Turn—off loss IGBT, Inverter (Typical)
IGBT S<clrfis, WAy (Ju#ifE) IGBT W%, W3 (AUE)
B, =F(Ic),V, =+15V/-8V,R_ =1.5Q,V_ =600V E,=F(R),V, =+15V/-8V,R_ =1.5Q,V =600V
200 250
180 ,,
’
160 . 200
— Tj=125°C ’ —Tj=125°C .
s -—— - - . o
140 -~~~ Tj=150°C )/ Tj=150°C
120 150
£
100 =
Q
80 “ 100
60
40 50
20
0 0
0 200 400 600 800 1000 1200 0 5 10 15 20
Ic(A) Rg(Q)
Reverse bias safe operating area IGBT, Inverter (RBSOA) Transient thermal impedance IGBT, Inerter
IGBT X %4 TAEX, #ZF (RBSOA) IGBT WRAS#FE, WA
L=f (Vo) , Va=+15V/~8V, R.=1.5Q, Tvj=150C Z,,~f ()
1400 1.E+00
1200 7 1.E-01
1 [ 1]
1
1000 :
i 1.E-02
I —
800 : 2
= =
< : 5 1E03
~ 600 ! <
| M~
: 1E-04
400 !
1
1
200 ! 1.E-05
1
1
0 1.E-06
0 400 800 1200 1E-09 5E-07 3E04 1E01
VCE(V) Time(S)
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Output characteristic FRD, Inverter (typical) Transient thermal impedance FRD, Inerter
Inclusive R e FRD WRASH#ARH, 3
FRD #iihifit, 3 (#AEMED , 88 Re w Z,,=f)
1=F(V)
1200 Y 1.0E+00
— Tj=25°C ’
-7 T=125°C §
1000 Tj=150°C f 10601 il
800
= 1.0E-02
—_ oy
q —
= 600 S
= =
=
™~ 1.0E-03
400
1.0E-04
200
0 1.0E-05
0 35 1.0E-09 5.0E-07 2.5E-04 13E-01
Time(S)
Swiching Loss ‘FRD, Inverter (typical) Swiching Loss FRD, Inverter (typical)
RO KA, W GREMED R JF3EAREE, 0% CRAE)
E . =f(I1),R =1.5Q,V =600V E_=f(R), T,=600A, V =600V
35 7
Tj=125°C
30 6 \ T T T Tj=150°C
25 5
20 =4
= £
£ D
‘8'15 5 3
ey
10 2
5 , _ 1
Tj=125°C
T T T T T j=150°C
0 0
0 200 400 600 800 1000 1200 0 5 10 15 20
Ic(A) Rg(Q)
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NTC Thermistor
NTC #BOHEH
R=f (T)

14

12

10

Te
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