@ RedPower RG900B12MM7RY

M series package: 1200V900A IGBT module Datasheet

53
E R E

Equivalent Circuit Schematic

Features: =t
® 1200V 900A, Vereay=1.53 V@25°C @ 1200V 900A, Veeay = 1.53V@25°C
® MPT Gate Technology o GUAREM AL LR A
® Low Losses ® (EiiFE
® High RBSOA capability ® = RBSOA g
® Low reverse-recovery losses ® KREKREHFE
Typical Applications: BRIV FH -
Motor Drives ® Kz
® Solar Applications o JLIRNA
® UPS Systems ® UPS %%t
® Energy Storage ® fifgk
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IGBT, Inverter / IGBT, ¥ 334
Maximum Rated Values /| & KIrFRSE
Collector-Emitter Voltage oo
SO ESHRRE T=25°C Vees 1200 v
Implemented Collector Current A
;’%EE,*& EE,};?;{ |C nom 900
Continuous DC Collector Current
%%*&ﬁéﬁﬁiﬁ EEj)iIE TC—45 C, ijmax—1 75 C |C 875 A
Repetitive Peak Collector Current _ A
EORTEHEEER t=1ms loRv 1800
Gate-emitter Peak Voltage Vv 120 Vv
[)AR-& SITRIE(E S E GES
Characteristic Values /| 1:EES % min. typ. max
Collector-Emitter Saturation Tv=25°C 1.53
Voltage"” Ic=900A Vae=15V Ty=125C | Veesat | - | 177 | - \Y
FEBIR-RHRIBFNEFE Ty=175°C 1.83
Gate Threshold Voltage
N \ Vce=VeE,lc=18mA,T\j=25°C . . .
AR A E CE=VGE,lc vi VGEth 5.0 6.0 7.0 \
Gate Charge Voe=-15V/15V,Vce=600V Q 1.2 c
AR Vo= ¢ | - o
Internal Gate Resistor
N Tvj=25°C i - -
W%H*&EEBH vj Raint 0.2 Q
Input Capacitance
iﬁp NS % f=100kHz, Tyi=25°C,Vce=25V,Ve=0V Cios - l199| - | nF
Reverse Transfer Capacitance £=100kHz. Toi=25°C Vor=25V Var=0V
&ngiﬁ%'g B 2,Ty=25°C,Vce= » VGE= Cres - 0.57 - nF
Collector-Emitter Cutoff Current
EaF-RREHRE | Vo200V Veem0VTym25T lees | - | - | o1 | mA
Gate-Emitter Leakage Current
N N . N Vee=0V,Vee=20V,T\j=25°C - -
[ 4R-% AR cmn Ve loes 200 | nA
Turn-on Delay Time, Inductive Ic=900A,Vce=600V Tvj=25°C 201
Load ) Vee=-8V/15V Tvy=125°C tdon - 268 - ns
FHBIERAE, REMMNE | Ren=10 T=175°C 273
Rise Time, Inductive Load Ic=900A,Vce=600V Ty=25C 95
IR, B Vee=-8V/15V Tv=125°C tr - 110 - ns
P Reon=1Q Ty=175°C 117
Turn-off Delay Time, Inductive Ic=900A,Vce=600V Ty=25°C 950
Load Vee=-8V/15V Tv=125°C tdoff - 988 - ns
KMTIEIRATE), BAMETAEk | Reor=3Q Ty=175°C 1018
Fall Time, Inductive Load Ic=900A,Vce=600V IVJ'f?gSEC t 19329
SBERTE, ERMHE; Vee=-8V/15V,Raof=3Q = f - - ns
TRER[E], BMERE cE Cof Tu=175C 184
Turn-on Energy Loss Per Pulse LCT;QZ':‘;?AE/:G(()?VE;;?S;* I"JT?Z;EC e 1211 |
B I/at= ps(Tvj= vj= on - - m
THEHE Vee=-8V/15V,Re0ri=10 Ty=175°C 39
Turn-off Energy Loss Per Pulse IC:QOOANCE:GOOV’.LF%P H TVJ=250CO 88
%%ﬁ?ﬁﬁ du/dt=4762V/us(Tvj=175C) T=125°C Eoft _ 17 _ mJ
: Vee=-8V/15V,Reor =30Q, Ty=175°C 131
Vee=-8V/15V —aEAe 3200
SC Data Vee=600V tp<8ps, Ty=150°C Isc - 3100 - A
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gsmpEResistance, Junction tp<6ps,Ty=175°C
to Case
Per IGBT/&4 IGBT Rinic - 0.037 - K/W
25 TR
Thermal Resistance, Case to Per IGBT/&~ IGBT
Heatsink }\er o ' » RthcH - Joos7| - KIW
Hh S-S BS AR arease = TW(m-K)
Temperature under Switching
Conditions Tvop | -40 - 175 | °C
TERE
Diode, Inverter | —i}E, W5
Maximum Rated Values /| B Kin#RS#
Repetitive Peak Reverse Voltage o
WE’E}QI'EJETEEEE ij=25 C VRRM 1200 V
Continuous DC Forward Current A
SESE R ERER IFnom 900
Repetitive Peak Forward Current
&S IF [ IEEE t,=1ms IFRM 1800 A
Characteristic Values / #RES¥ min. typ. max
y
Tv=25°C
Forward Voltage" L Z000A. VerzOV ]—CVJ=150 v ;gg v
e s F= , VGE= F - . -
IE'I__‘]\%/L\}:TSBEF ij=175 205
°C
Tvj=25°C
Peak Reverse Recovery [-=900A, V=600V Ty=125 420
Current -die/dt=5556A/us(T=175°C)  °C IRM - 444 - A
REREIEERR Voe=-8V Ty=175 476
°C
Tvj=25°C
Recovery Charge IF=900A, Vr=600V Ty=125 34
b e -dig/dt=5556A/us(T,;=175°C)  °C Qr - 55 - uC
T ik o F !
RERE B Vee=-8V Ty=175 71
°C
Tvj=25°C
Reverse Recovery Energy I:%gto A55\é27382(\-/|- 175°C) Ic\lj=125 E 275 J
e "Z_I/— = -Alg/at= vi— rec = = m
RIERE 75E ey Te175 o~
°C
Thermal Resistance, Junction
to Case Per FRD/# 4~ FRD Rtnic - 0.063 - K/wW
“E-Sh T
Thermal Resistance, Case to
. ! A /N
Heatsink F;er FR[_)/fWI FRKD RthJH - 0.048 - K/wW
ShE-EA R AR grezse = TW(m*K)
Temperature under Switching
Cond[tions Tvjop -40 - 175 °C
THERE
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NTC-Thermistor/ NTC-Hvg HifH

Characteristic Values | ¢S min. typ. max
Rated Resistance o
KRFRELFA TNnTc=25°C R2s - 5 - KQ
Deviation of R100
R100 Bf51H Tnte=100°C, R100=465Q AR/R | -7.3 - 7.3 %
Power Dissipation P
RIS, TnTc=25°C P2s - - 10 mwW

R2=R25 eXp[Bz5/5o(1/T2-1/(29815K))] 825/50 - 3380 - K
B-Value
B 1E R2=R25 eXp[st/so(1/T2-1/(29815K))] 825/80 - 3470 -
R2=R25 exp[Bas/100(1/T2-1/(298.15K))] B2s/100 - 3520 - K

Module / HHk
Isolation Test Voltage - _ .
Z@%vﬂ'ﬁﬁEﬁ,E RMS, f—50HZ, t=1min VisoL 3 kV
Material of Module Baseplate c
R AR !
Internal Isolation ZTA
BB 4 25
Creepage Distance Terminal to heatsink 15.0 mm
eEEEE S Terminal to terminal 13.0
Cleargnce Terminal to heatsink 12.5 mm
A Terminal to terminal 10.0
Comparative Tracking Index CTI 2002
X R R

min. typ. max.

Stray Inductance Module L 20 H
REERZL By B Rk sCE i i n
Module Lead Resistance,
Terminals-Chip Tc=25°C, Per Switch Rec+ee - 0.8 - mQ
RSB, WS h
Storage Temperature T 40 125 o
PHERE o |40 -
Mounting Torque for Module Mounting
*%ij&'ﬁ"%jj%ﬁ Screw M5/ M5 ﬂ,%ﬁ M 3.0 - 6.0 Nm
Power Terminal Installation Torque
R T R Screw M6 / M6 42 M | 30f - | 60| Nm
Weight

1) Terminal impedance is not included.

BT,
2) CTlis about 200.
CTI 4%F 200,
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Circuit Diagram / £

Output chanracteristic IGBT,Inverter(typical),
Inclusive Reciee:

IGBT %riidetd, WaF (MEME) , B8 R,
lc=f(VcE),Vee=15V

1800

I I | 7
—— Tj=25T v
- =+ Tj=125"C ;

1500 H===== Tj=175"C T

1200 y
L)
/ i/
s
<L 900 i

600 s

300
4

0.0 05 1.0 15 20 25 3.0 35

0

Vce[V]

Transfer characteristic IGBT,Inverter(typical),
Inclusive Rcc+eer

IGBT f&¥idetd, ¥ (ABME) , B8 Rew
lc=f(VGE),Vce=20V

1800 I . —
—Tj=25"C i
- = Tj=125C 1/
1500 === Tj=175C "
/i
.f'
1200 #
”fl
¥
7 /
$ 900 :

600 -
/
300 2/

-t

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

IGBT #iikeit, B3 (GHRAME) , B8 Rew
lc=f(Vce), Ti=175°C

1800 -
— Vge=9V 'J’/ e
- - Vge=11V :t i
1500 =" Vge=13V /s L
— \/ge=15V /" -
- -~ Vge=17V S
1200 [|—---Vge=19V LA
900 -
600
300
0
00 05 1.0 15 20 25 3.0 35 4.0 45
VeelV]
Switching losses IGBT,Inverter(typical),
Inclusive Rcc+Ep
IGBT FFoRiR#E, WA (BEME) , B8 Rew
E=f(lc), Voee=+15V/-8V,
Reon=1Q, Rcof=3Q, Vce=600V
1000 T I -
Eon, Tj=125"C /
900 -+ Eoff, Tj=1257C] +
------ Eon, Tj=175°C !
800 Eoff, Tj=175°0 .'/
700
600
;‘
£ 500
[
400
300
200
100
0

0 300 600 900 1200 1500 1800

1-T A1

Ic[A]
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Switching losses IGBT,Inverter(typical),
Inclusive Rcc+Ee

IGBT JFoc#iife, W (MBHE) , 88 Rew
E=f(Rg), Vee=+15V/-8V, 1c=900A, Vce=600V

Switching times IGBT,Inverter(typical)
IGBT FFoRAY A, 48 (JEME)
taon=f(Ic), t=f(lc), Vee=+15V/-8V,
Reon=10Q, Rcof=3Q, Vce=600V

600 . . 10
Eon, Tj=125°Q B ] oo
550 H.-.- Eoff, Tj=125° — -~ tdoff
sop M Eon; Tj:1?5=_c _ ::;
e EQFF o Tj=1?5c /_-
450 -
400 P i L SEP SO I I —
350
=2 o
£ 300 ~ z
L A =
250 y -------------- = o
200 / 041 /,,—/”’
150 : — e P i
100 s WP Thihiel -
50
0 0.01
0 1 2 3 4 5 6 0 300 600 900 1200 1500 1800
Re[©] Ic[A]
Switching times IGBT,Inverter(typical) IGBT,Inverter(typical)
IGBT JFoRATIR], WA (HAE) IGBT FFocRT A, ¥4 (HBE)
taon=f(Ra), t=f(Re), Vee=+15V/-8V, dv/dt=f(Rg), Vee=+15V/-8V,
[c=900A, Vce=600V Ic=900A, Vce=600V, Tj=125°C
10 8
------ tdon
— - tdoff
——tr 7 ~.
—tf e
— 6 e
' e e 5 [~ —
g . == T,
= /_'__‘-' e — ;
0.1 r \
2
1 H dv/dt-on
==+ dv/dt-off
0.01 0 i '
0 1 2 3 4 5 6 0 1 2 3 4 5 6
e RelQ
Re[ @] Re[Q]
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0

IF[A)

Transient thermal impedance IGBT, Inverter

IGBT BRAHGH, WE
Zinac=f(t)

0.1

0.01
it 1 2 3 4
Ri[K/W]:  0.00025 0.00149 0.00773 0.02759
Tifs]: 0.00023 0.0028 0.012 0.07

.001

0.001 0.01 0.1
t[s]

Forward characteristic FRD, Inverter(typical),

Inclusiver Rcc' +Ee

FRD IEM4FE:, 2 (BAEE) , 8% Re w

Ir=f(VF)
1800 . .
—— Tj=25°C A,
[ TJ':125 :C ,..r ,‘I
1500 W Tj=175°C
1200 s
900 o
i/ ‘."
v
600 -
.r':'r’
300 v/ &
;’/
e

=
|

00 03 1.0 15

E[m.J]

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

IGBT M %A TAEX, 348 (RBSOA)
lc=f(VcE),Vee=+15V/-8V, Raoff= 3Q, Tj= 175°C

2000
1800
1600
1400 \
1200 \

\
\

800 \
600 \
400
Ic, Modul
200 H
=+=+Ic, Chip \
0 T T

0 200 400 600 800 1000 1200 1400

\ronn

Vee[V]

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

FRD JFetidE, 2 (MBME) A reo +«r
Erec=f(|F),RGon=1 Q,Vce=400V

40 I I
—— Tj=125C
35 1--=- Tj=175°C
30
25 —— L
.’. ~

20 /

15
%4
10 /

5
0
0 300 600 900 1200 1500 1800
I=IAT
IF[A]
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E[mJ]

Swiching Losses FRD, Inverter(typical), Transient thermal impedance FRD, Inverter
Inclusive Receer FRD A, #3F
FRD JFo&tisE, W4 (HEUE) A rec +er Zinac=f(t)
Erec=f(Rg)
40 I I 0.1
35 1--=- Tj=175°C
30 -
\
25 =
20 ‘
\ . g 001
15 \ e N
10 \\\_ [T
\___‘_—
5
it 1 2 3 4
0 Ri[K/W]:  0.00038 0.00236 0.01357 0.04647
0 1 2 3 4 5 6 Tifs): 000025 00035 0012 0.07
- 0.001
Rc[Q] 0.001 0.01 0.1 1 10
NTC Thermistor temperature characteristic tisl
(typical)
NTC Hhf s BE
R=f (T)
100000
10000
1000
100
10
0 25 50 75 100 125 150 175
TnTc[C]
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Package Dimension / 33 R~}
Dimensions in Millimeters | ZX N84
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Change Record /| ZTHEIg%
hRA &1THHA BRER BRAR
Rev1 2024-5-8 il E [GE=AE
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