@ RedPower RG900B12MM7RY

M series package: 1200V900A IGBT module Datasheet

53
SRR

Equivalent Circuit Schematic

Features: 7= iR

® 1200V 900A, Voreay=1.53 V@25C @ 1200V 900A, Vceay = 1.53V@25°C

® MPT Gate Technology ® AREM /A2 LR

® Low Losses ® iHikE

® High RBSOA capability ® 5 RBSOA fi¢

® Low reverse-recovery losses ® K/ MK IEFE
Typical Applications: AN .

Motor Drives o IRz

® Solar Applications ® LRI

® UPS Systems ® UPS 2%

® Energy Storage ® fififie
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IGBT, Inverter / IGBT, ¥ 3 Ef4
Maximum Rated Values | & X#rFRS#
Collector-Emitter Voltage P
SR MM R HLE Ty=25C Vces 1200 \
Implemented Collector Current
/EEKEE»*& HHLIR Ic nom 900 A
Continuous DC Collector Current . .
Sh o H S i VA c= » | vjmax= Cc
EHRES H R Te=45C, T 175°C I 875 A
Repetitive Peak Collector Current _
45 14 15 o 5 0 t=1ms Jor 1800 A
Gate-emitter Peak Voltage Vv +20 v
|1 HR - RS AR WA HL GES -
Characteristic Values / 8635 min. typ. max
Collector-Emitter Saturation Ty=25C 1.53
Voltage" Ic=900A,Vee=15V Ty=125C | VcEsat - 1.77 - \
£ F A - R SR AR R I Ty=175C 1.83
Gate Threshold Voltage
I e 9 Voe=Vee,lc=18mA, Ty=25C Veen | 50 | 6.0 | 70 | Vv
Gate Charge
i Egﬁg Vee=-15V/15V,Vce=600V Qs - 112 - | pC
Internal Gate Resistor .
]j\] E [\j *& EE Bﬂ ij=25 C RGint - 0.2 - Q
Input Capacitance
ffﬁff N EETZ? f=100KkHz, Tj=25°C,Voe=25V,Vee=0V Ces - 199 | - | nF
Reverse Transfer Capacitance ;
&ﬁ'fgiﬁﬁ EEZE’ f=100kHZ,ij=25 C ,VCE=25V,VGE=0V Cres - 0.57 - nF
Collector-Emitter Cutoff Current .
%%*&'Eng*&%%ﬁjﬁ Eﬁ‘?}ﬁ VCE=1200V,VGE=0V,TVJ'=25 C ICES - - 01 mA
Gate-Emitter Leakage Current
I IRR - S A Eﬁgﬁ Vee=0V,Vee=20V, T,=25°C lces - - 500 | nA
Turn-on Delay Time, Inductive Ic=900A,Vce=600V T,=25C 201
Load i X ) Vee=-8V/15V T,w=125C tdon - 268 - ns
JHIEER I A], JBIEFE | Reon=1Q Ty=175C 273
Rise Time, Inductive Load {;;:9_0%,\6\/,/\1/E$/=SOOV IVj=fg;qc ¢ 19150 ns
SE], SR AN CE™" vz r B B
ETh AL SR Ree1D Ttrec 117
Turn-off Delay Time, Inductive Ic=900A,Vce=600V Ty=25C 950
Load ‘ Vee=-8V/15V Ty=125C |  tdofr - | 988 | - ns
KW REIE S a], SR E | Reor=3Q Ty=175C 1018
Fall Time, Inductive Load Ic=900A Vce=600V I‘”ffgscc b 19329 ns
S TE), B 2R Vee=-8V/15V,Raoi=3Q " ) )
BRI, PR e et o
Turn-on Energy Loss Per Pulse |9=900A’VCE=600V’L0=39nH TVJ=250(3 91
ﬂ::@?ﬁﬁ di/dt=6131A/us(Tvj=175C) Ty=125C Eon _ 121 _ mJ
8 Vee=-8V/15V,Reon=10 T=175C 139
Turn-off Energy Loss Per Pulse |C=900A,VCE=6OOV,'LQ=3(3T]H ij=25°(z 88
%H‘Jﬁﬁﬁ du/dt=4762V/us(Tvj=175C) T=125C Eox _ 117 _ mJ
- Vee=-8V/15V,Rao =3Q, T=175C 131
SP Data Vee=-8V/15V tp<8us, Ty=150C I ) 3200 ) A
L R i) Vcc=600V tp<6ys, T,=175C sc 3100
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Thermal Resistance, Junction
to Case Per IGBT/#4 IGBT Rinic - 0.037 - K/W
S5-Ah 5 AR
Thermal Resistance, Case to N
Heatsink Per IGBT/ 1 ) IGBT RthcH - ooz | - | kw
Sh e - B Agrease = TW(m*K)
Temperature under Switching
Conditions Tviop | -40 - 175 | C
TAETRE
Diode, Inverter | — %, WAE4
Maximum Rated Values | & KIrfRSE
Repetitive Peak Reverse Voltage .
ﬁf%ﬁ}iﬁﬂlﬂ%ﬁ EEE ij—25 C VRRM 1200
Continuous DC Forward Current | 900
A] 3% 48 1F [F) B L Fnom
Repetitive Peak Forward Current t=1 | 1800
QES-NRE =L p=1MS FRM
Characteristic Values /| 1865 min. typ. max
; Ty=25C 1.85
Forward Voltage' !
T i I IF=900A, Vee=0V T=150C [ ve | - [205] - | v
FIARY >, o,
Tyw=175TC 2.05
Peak Reverse Recovery IF=900A,Vr=600V T,=25C 420
Current -die/dt=5556A/us(Ty=175C)  T,=125C [rRM - 444 - A
S 7] Pk S WA FRL Vee=-8V T,=175C 476
Recovery Charge IF=900A, Vr=600V Ty=25C 34
W e -dir/dt=5556A/us(T,=175C)  T,=125C Qr - 55 - uC
sl Voe=-8V T,=1757C 71
Reverse Recovery Energy IF=900A, Vr=600V . T\,j=25"Co !
B [ dakE ;;le/dtg5556A/us(ij=175 C) Tyw125C | Erec - 25 - mJ
~ GE=- T,=175C 29
Thermal Resistance, Junction
to Case Per FRD/#/> FRD Rinic - 0.063 - K/W
gh-4HhFe
Thermal Resistance, Case to A
Heatsink Aper F'fa’\;% (r:n.FKF;D Roow | - |oose| - | kw
Hh 58 - AR FBH grease”
Temperature under Switching
Conditions Tyjop -40 - 175 C
TAEIRE
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NTC-Thermistor/ NTC-#v B fH
Characteristic Values /| TS %]

min. typ. max

Rated Resistance .
*ZT:;F;—( EEI;E. TNTC=25 C R25 - 5 - KQ
Deviation of R100
—_ of —_ o,

R1 00 1%*215 TNTC_1 00 C ’ R100—465Q AR/R -7.3 - 7.3 /o
Power Dissipation e
Jjj$ﬁjﬁt& TNTC—25 C P25 - - 10 mwW

R2=Ra5 exp[Basiso(1/T2-1/(298.15K))] Ba2sis0 - 3380 - K
E-}/Ealue R2=R25 exp[Ba2s/go(1/T2-1/(298.15K))] Ba2s/s0 - 3470 - K

R2=R25 exp[Ba2s/100(1/T2-1/(298.15K))] Ba2s/100 - 3520 -

Module / #iiR
Isolation Test Voltage _ A
g@é%‘{)ﬂuﬁﬁ EELIIL RMS, f—50HZ, t=1min VISOL 3 kV
Material of Module Baseplate c
B AR A4 K} u
Internal Isolation
Py 4 % ZTA
CreepagEDistance Terminal to heatsink 15.0 mm
JT€ HA Terminal to terminal 13.0
Cleargnce Terminal to heatsink 12.5 mm
FL S [R] B Terminal to terminal 10.0
Comparative Tracking Index 2)
A0 I AR A CTl 200
min. typ. max.

Stray Inductance Module
*;E’Qﬁ%%l:%ﬂ[ EE,}.—E_,Z LsCE - 20 - nH
Module Lead Resistance,
Terminals-Chip ‘ Tc=25°C, Per Switch RccHee - 0.8 - mQ
FEER B PR RE, -0
Storage Temperature .
A7 e P Tstg -40 - 125 C
Mounting Torque for Module Mounting
Power Terminal Installation Torque
DR T REIE Screw M6 / M6 #2£2 M ]380 - | 80| Nm
Weight

1) Terminal impedance is not included.

A&,
2) CTlis about 200.
CTI £9%F 200,
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Circuit Diagram / B &

Output chanracteristic IGBT,Inverter(typical),
Inclusive R.¢.,ge

IGBT #rti4fFts, W& (MAME) , B&R
lc=f(Vce),Vee=15V

CC’ +EE’

1800 I I T
—T7j=25C
- = Tj=125°C 4
1500 H===== Tj=175°C L
’
/ ] r"
A .
FoF
RERY )
""'
."”
/ _f’;'
t;’
%
W
(4
300 /’

1.5 2.0 2.5
VeE[V]

30

35

Transfer characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee:
IGBT feifith, W& (BAME) , AF Rew
Ic=f(VeE),Vce=20V

1800 . . —
—— Tj=25C i
- = Tj=125C i
1500 === T=175"C ;’
ji
lf
=
4
i
Fs
2/
23
"rl
47
0 Al Z
5 6 7 8 9 10 11

12

Output characteristic IGBT,Inverter(typical),
Inclusive Rcc+ee'
IGBT #yHifet, W& (MEME) , 88 Rew
lc=f(Vce), Tj=175°C

1800

1500

1200

— Vge=9V

==+ Vge=11V
------ Vge=13V
— VEe=15V
=== Vge=17V
— --=\Vge=19V

(Al

900

300

0

0.0 05 10 1

S5 20 25 3.0 35 40 45
Vee[V]

Switching losses IGBT,Inverter(typical),
Inclusive Rcc+ee

IGBT JFocmst, ¥4 (MAME) , A8 Rew
E=f(lc), Vee=+15V/-8V,
Reon=1Q, Reo=3Q, Vce=600V

1000

900

800

700

600

500

E[mJ]

400

300

200

100

=+ Foff,

1
Eon, Tj=1257C
Tj=125"C]
------ Eon, Tj
Eoff, Tj=175C]

j=175°C

600 900 1500 1800

Ic[A]

1200
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E[mJ]

tlps]

Switching losses IGBT,Inverter(typical),
Inclusive Rcc+eer

IGBT FF<ifE, B (BAE) , B Ry wr
E=f(Rs), Vee=+15V/-8V, 1c=900A, Vce=600V

600 I I
Eon, Tj=125°Q
550 11---- Eoff, Tj=125° y
spo - Eons Tj=175°C]
c e Eoff, Ti=175°(
450
400
350
300 -
250 7
200 /
150 : s
100 S St L il
50
W]
0 1 2 3 4 5
Rae[Q]
Switching times IGBT,Inverter(typical)
IGBT FFGHTIR), 28 (JULBYED
taon=f(Ra), t=f(Rg), Vee=+15V/-8V,
Ic=900A, Vce=600V
10
------ tdon
— - tdoff
==y
—tf
1 i T iy
"/———ﬂi\_—_—
L~
0.1
0.01
0 1 2 3 4 5

Switching times IGBT,Inverter(typical)
IGBT JFo<Hf i), #3e (HRfE)
taon=f(Ic), t=f(lc), Vee=+15V/-8V,
Reon=1Q, Reor=3Q, Vce=600V

10
------ tdon
— - - tdoff
——tr
— i
T S T e e
0.1 /,”//’
////
//
0.01
0 300 600 900 1200 1500 1800
Ic[A]
IGBT,Inverter(typical)
IGBT FFociTIA], #2&F (HAAUE)
dv/dt=f(Rg), Vee=+15V/-8V,
Ic=900A, Vce=600V, Tj=125°C
8
7 =
6 ‘ fa
5 - T = -
2 4
S \
3 3
N
2
1 H dv/dt-on
- =+ dv/dtoff
0 T !
0 1 2 3 4 5 6

Re[Q]
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Transient thermal impedance IGBT, Inverter
IGBT BRAS#HE, 73
Zinyc=f(t)

0.1

——Zth: IGBT

0.01
i 1 2 3 4
Ri[K/W]: 000025 0.00149  0.00773  0.02759
Ti[s] 0.00023  0.0028 0.012 0.07
0.001
0.001 0.01 0.1 1 10
t[s]
Forward characteristic FRD, Inverter(typical),
Inclusiver Rcc: +ee/
FRD IE[%pE, B2 (BAE) , B8 Re w
IF=f(VF)
1800 . . ;
—— Tj=25°C
=i T 255G .
1500 Ho= Tj=175°C -
Y
1200 r 4
;7
.i- r“
L 900
t.,"‘
_’-!"r
600 A
."’:.lr
300 /
Y
0 bz
0.0 05 10 15 20 25 3.0 3.5 4.0
VF[V]

Reverse bias safe operating area IGBT,
Inverter(RBSOA)

IGBT A% T/EKX, 4L (RBSOA)
Ic=f(Vce),Vee=+15V/-8V, Reorr = 3Q, Tj=175°C

2000

1800 \

1600 \

1400 \

1200 \

S 1000 \

800 \

400

lc, Modul \
=-=+|g, Chip
0 T T
0 200 400 600 800 1000 1200 1400
Vce[V]

200 H

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

FRD FFociife, W4 (MEME) 8% rec +e6
Erec=f(|F),RGon=1 Q,Vce=400V

40 I .
—Tj=125C
35 [l---- T=175°C
30
25 mam s
¥4 ~
,I -~

E[md]

20 ~
15 A

2
10 /

0 300 600 900 1200 1500 1800
IF[A]
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E[md]

RIQ)

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

FRD FFSHi%E, M4 (JLAEME) AH rec +ee
Erec=f(Rg)

40 I I
—Tj=125°C
35 [l---- T=175°C
30 -
\.
\A
25 -
Y
l\
20 \ ~
15 \ .
10 e i
\___—
5
0
0 1 2 3 4 5 6
Re[ Q]
NTC Thermistor temperature characteristic
(typical)
NIC F#MgrufH
R=f (T)
100000
10000
1000
100
10
0 25 50 75 100 125 150 175

Tn1c[C]

Zth{KAMY]

Transient thermal impedance FRD, Inverter
FRD &AM, #48
Zinac=f(t)

0.1

——Zth: FRD

0.01
i 1 2 3 4
R[K/W]: 000038 000236 001357  0.04647
Tifs] 0.00025  0.0035 0.012 0.07
0.001
0.001 0.01 0.1 1

{[s]
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Package Dimension / 33 R~}

Dimensions in Millimeters | ZXK ANH.AL

5402
3| 925101 S,
© Hio
®| 321401 &g
N il RAI—+
[T
0 v
Q| o
1154005 H = &
A —E: s
2:1 . e . oo
2 S 2% §% 3%
S T H — B D 5 6
g & Iz & &R
< o < ™ 6 © O ©
954501 s
0.45+0.3 8 |7 6| |5
0 == Il 1T 1T [ A/@k){ —
@y |
o] ] | [l
i N o~ jwoloy g 7o}
B - — 4 - — 14— 39333
o I i N[ o B ©
o
g 1 D] | s
I 7
57.95+0.3 ) ; e &I
94.5£0.2
110£0.2
122£05
137+0.4
152£05

Internal Circuit/ PEFH

or

o
—»
-

E|

-9- Final Datasheet B20101000034 Rev1 2024-5-8



