@RedPower RG300B12MM7R

M series package: 1200V 300A IGBT module Datasheet

53
SRR

Equivalent Circuit Schematic

Features: 7= AR

® 1200V 300A, Vore@san =1.5 V@25°C ® 1200V 300A, Voesan = 1.5V@25°C

® MPT Gate Technology ® A2 b EAR

® Low Losses o fILHiHE

® High RBSOA capability ® 7 RBSOAG:

® Low reverse-recovery losses ® (KA E 1iFE
Typical Applications: BRI«

Motor Drives o HHLIKZEN

® Solar Applications ® LR

® UPS Systems ® UPS #%4:

® Energy Storage ® fififE
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RG300B12MM7R
IGBT, Inverter / IGBT, ¥ Z &4
Maximum Rated Values / f XFrfrS %1
Collector-emitter Voltage Cnpe
%%*&-Zi%{l’*& EE,}_‘TS TVJ_25 C VCES 1 200 \/
Continuous DC Collector Current I nom 300 A
KEIMESERBR Tc=100°C, Tyjmax<175°C Ic 358 A
Repetitive Peak Collector Current t =1 | 600 A
SRR EEREDR p=1mSs CRM
Gate-emitter Peak Voltage
. N +20
V4R SR I e Vees * v
Characteristic Values /T gE & %1 min. typ. max.
Collector-emitter Saturation Voltage®” 1.=300A. V=15V pj:fgz)coc vV 1.40 ::?g 1.70 Y
_ KT A e c= , VGE= vji— CEsat .
e 13- % YR F RS T ac T
Gate Threshold Voltage
N N Vce=VeE, Ic=6mA, T,;=25°
AR A ce=VeE, Ic=6mA, Ty=25°C VGEth 5.0 6.0 7.0 \%
Gate Charge _ _
AR Vee=15V/-8V,Vce=600V Q¢ - 3.0 - uC
Internal Gate Resistor
N Tv'=25c> i - -
W%ﬂ*&%ﬁﬂ ! C Raint 0.65 Q
| tC it
;%p;\ Eﬁa‘%ac' ance Vce=25V,Vee=0V,T,;=25°C,f=100KHz Cies - 70.6 _ nF
Reverse Transfer Capacitance
o Vce=25V,Vee=0V,T,=25°C,f=100KH - . -
&ﬁ’fgiﬁ EE;% CE GE i C 4 Cres 0.26 nF
Collector-emitter Cutoff Current
R S2oE N Vce=1200V, Vee=0V, T,=25° - -
S8 -4 SR X MR 7 e ee=OV, T=25°C lces 1o mA
Gate-emitter Leakage Current
N . N N Vce=0V, Vee=20V, T,=25° - -
45 % SRR R eI, VoemRPV, Tumeve loes %00 | mA
Ty=25C 193
Turn-on Delay Time, Inductive Load {‘/3=3_O(1)§‘\'/\508C\7600V Ty=125C 195
THBIERRS ), B R 1o T=tsoc | W |- 203 | - M
Tyw=175C 205
Ty=25C 41
Rise Time, Inductive Load {‘/3=3_0(1)'§‘\'/\;Cé3\7600\/ T=125C ¢ 51
EFtESE, B R i Ty=150C i - 53 .
Ty=175C 66
T,;=25C 361
Turn-off Delay Time, Inductive Load {(/3=3_Og©'/\1/0<\3/=600\/ T,=125C 408
XEEREE, Afiag | oS00 Tetsoc | et [ ] aqg [ | M
° T,=175C 440
Ty=25C 125
Fall Time, Inductive Load {7=3_0%C'/\1/g§/=6oov T=125C | 190
TRERE), B Rer=10 T,=150C J Tl 219 | C ns
Ty=175C 220
Ic=300A,Vcc=600V Ty=25C 11.8
Turn-on energy Loss Per Pulse Vee=-8V/15V Ty=125C E ) 17.3 ) mJ
FHBIRFE Reon=1Q,Lo=35nH T,=150C on 19.1
di/dt=3600(Tvj=175°C) T=175C 22 1
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RG300B12MM7R
Ic=300A, Vcc=600V Ty=25C 20.3
Turn-off Energy Loss Per Pulse Vee= 15V/-8V T,=125C E 28.8 J
XM IRFE Roon=1Q, Lo=35nH T,=150C of 17 314 |
dv/dt=7100(Tvj=175°C) Tyw=175TC 36.3
S_C Data Vee=600V Tp<10us, Ty=150°C | ) 1600 ) A
= Vee= 15V/-8V  Tp< 8 ps, Ty=175°C se 1500
Thermal Resistance, Junction
to Casi Per IGBT/8 4~ IGBT Rinc - 0.104 - K/W
ZE-ShT A
Th | Resi
He?artrsr;r?k esistance, Case to Per IGBT/#./ IGBT R ] 0,023 ) KW
S E-SnE R Agrease = 1W(m*K) " '
Temperature under Switching
?EOF/ELEOJ[: TVJ op '40 = 175 OC
/X
Diode, Inverter | &%, WA#E 5
Maximum Rated Values / & KFir#RS%
Repetitive Peak Reverse Voltage T =25C Vv 1200 v
EE REIEESE V= RRM
Continuous DC Forward Current | 300 A
o[ ESIEEERBR From
Repetitive Peak Forward Current | =~
TEE F B t=1ms lFaw 600 A
Characteristic Values / 1£86 3% min. typ. max.
T,=25C 1.5 1.95 | 2.40
Forward Voltage " !
it EB% I;=300A, Vee=0V T=150C | V¢ 1.92 Vv
d Ty=175C 1.82
_ _ T,=25C 248
Peak Reverse Recovery Current IF=300A, Vcc=600V T,=125C 276
- . Vee=-8V ! IrRm - - A
)illa.‘ [KE[[‘I%1E EE;;IIL -diF/dt=3600A/US(ij=175°C) ij=1 50 C 284
Ty=175C 292
_ _ Ty=25C 16.5
Recovery Charge {;‘3_0%'?‘/ Vee=600V T,=125C Q 28.5 uC
=1 = GE=— _ o R - -
RERE B die/dt=3600A/us(T,=175°c) 1= 150C 32.6
Ty=175C 37.6
_ _ T,=25C 9.0
Reverse Recovery Energy {;'3_0%@ Vee=600V Ty=125C E 16.7 mJ
PR =B GE=- _ . - -
)irﬂ IZXE*J'_\'%% -diF/dt=3600A/US(ij=1 750(:) TVJ_1 50 C rec 1 90
Ty=175C 254
Thermal Resistance, Junction to
Cfsi Per FRD/#.4~ FRD Rthic - 0160 - K/W
zm'ﬁﬁ‘\’ﬁﬂ
Th | Resi
Hezrtrs?r?k esistance, Case to Per FRD/#/ FRD R ] 0,026 ) KW
Y-SR IR Agrease = 1W(m-K) e '
Temperature under switching
cIo?lc'iElEgr; Tyjop -40 - 175 °C
/mm /32
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NTC-Thermistor/ NTC-#u g s [0

Characteristic Values / £865$ min.  typ. max.
Rated Resistance Lo
ARRRE A Thre=25C Ros | - 5 - | ko
Deviation of R100
R100 ﬁ*z1§ TNTC=1 OOOC y R100=4GSQ AR/R -7.3 - 7.3 %
Power Dissipation nro
Ijjz’gﬁgﬁ TNTC—25 C P25 - - 10 mW

R2=Ra2s exp[B2ss0(1/T2-1/(298.15K))] Basis0 - 3380 -
B-Val
B é ue Rz=Ras exp[Basiao(1/T2-1/(298.15K))] Basso | - |3470| -
R2=Ra25 exp[Ba2s/100(1/T2-1/(298.15K))] B2s/100 - 3520 -

Module / £tk
Isolation Test Voltage _ _ .
?@?%Wiit EE,}_'TS RMS, f—50HZ, t=1min V|so|_ 2.5 KV
Material of Module Baseplate c
HEERER R u
Internal Isolation ALO
RERLE L 203
Creepage Distance Terminal to heatsink 15.0 mm
e RE = Terminal to terminal 13.0
Clear{:lnce Terminal to heatsink 12.5 mm
B S8 kR Terminal to terminal 10.0
Comparative Tracking Index 2
ARRTIR B A RS CTl 200

min.  typ. max.

Stray Inductance Module
*ﬁij&%ﬂéi EE,EX‘ Lsce - 17 - nH
Module Lead Resistance,
Terminals-Chip Tc=25°C, Per Switch Recee - 0.8 - mQ
RS IR, im - H
Storage Temperature .
F8E Tstg -40 - 125 C
Mounting Torque for Module Mounting
R % 1146 Screw M5 / M5 8242 M | 30| - | 60| Nm
Power Terminal Installation Torque
Weight
=8 G - 345 - g

1) Terminal impedance is not included.

AE&imFE.
2) CTlis about 200.
CTI 9% 200,
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Circuit Diagram / i 2% &

Output characteristic IGBT, Inverter (typical),
HiRFE TGBT, WARag (JLBIH)
[e=f(Vp),Vae=15V

VGE[V]

600 I I —
r'r l.’." .’,
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. F
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Transfer characteristic IGBT, Inverter (typical)
FE% M TGBT , A58 (LR
[e=A(V ), Vee=20V
oL | | 177
Tj=25°C i
7777777 Tj=125°C
500 [+ == Tj=150°C
_____ Tj=175°C
400
= 300
&
200
100
0 ===
6 7 8 9 10 11 12

Output characteristic IGBT, Inverter (typical)
4 IGBT, MaEas (JLEUE)
Te=f(V ), Tvj=175C

600 T T T T
——— VGE=9V 5 f
e
——————— VGE=11V |
g 2
500 H —— - VGE=13V L S
........... VGE=15V - 4 W L
P L=
———— VGE=17V R
a00 H vees1ov | AL L
rs 7
.-":' / -
¥ ;
(FET
'E‘ ¢
-E'E-DO
200 RS2 i i
100 e
0 /
0 0.5 1 1.5 2 2.5 3 30 4 4.5 9
VCE[V]
Switching losses IGBT, Inverter (Typical)
FFORHRFE IGBT, WiArds (JBE)
Eon=f(1,),Eoff=f(l,)
Vee=+15V/-8V,Rcon=1 Q ,,Rcoi=1 Q@ ,Vcc=600V
70 T T T
————— Eon. Tj=125°C
-~ - Eon, Tj=150°C
60 | : .
------------- Eon, Tj=175°C
- — —-Eoff, Tj=125°C
(Yo R N [, Eoff, Tj=15{J°C (/
Eoff, Tj=175°C e
prsle -
40 -t
— i ¥ ’//
.E. 2 e //,
L i R g
30 S
- e
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// ] _ : -
20 e
_}‘-/ - /, -
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Switching losses IGBT, Inverter (Typical)
FFRBAEE IGBT, HiZEa (JZNE)
Eon:f(RG),Eoﬁ‘:f(RG)

Vee=+15V/-8V,Ic=300A,Vcc=600V

120
g Eon, Tj=125°C
110 H e Eon TJ=15DDC
100 H Eon, Tj=175"C
op Ll Fom Eoff, Tj=125°C
- — - Eoff, Tj=150°C -
BO | s Eoff, Tj=175°C
- |7} i
'E‘ED - iy
“ 50 o
40 5 B e e S R
30 e E2ra N S lis i e
20
10
0

Ic=f(VcE)
Vae=+15V/-8V, Reor=1 Q , T\j=175C
700
600
500
400
<
L
300
200
100 H
—— Module
- = =-Chip
& I I
0 200 400 600 800 1000 1200 1400
VCE[V]

Reverse bias safe operating area IGBT, Inverter (RBSOA)

R4 TAEX IGBT, #EE%s (RBSOA)

Rg[Q]

10

Transient thermal impedance IGBT, Inerter

BRASIGH IGBT, Widsse

Zinyc=1(t)
1 e
i
01
4
o 001
=
N
0001
1 S 1 2 3 4
| RIk/W: 0.00052 000338 0.02064 0.06786
Tils]: 0.00026 0.0048 0.012 0.065
0.0001 T T T
0.0001 0.001 0.01 01
t[s]

Forward characteristic of Diode, Inverter (typical)

IEFRERE ZARE, $3Re (RUEME

Te=f(V¥)

b1 T I T
—TjE25C -
weens TjE12570

500 M ——=-Tj1507C
— = T1757C

IF[A]
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Switching losses Diode, Inverter (typical)

FERBFE —ARE, RS (REE
Erec:f(IF),
Reon=1 © ,Ver=600V

1 1 1
Erec. Tj=175°C
|| =remmmEree,, TE125C
............. Erec, Ti:150°C / o
o] 100 200 300 400 500

IF[A]

Transient thermal impedance Diode, Inerter

BEASAMDT ZRE, WER

600

Zinic=f(t)
1 * s I
i Zipse - FRD i
L—T"]
0.1 H
2
.9‘“0,01
£
N
0.001
I i 1 2 3 4
| Ri[K/W]: 0.00095 0.0062 0.03279  0.09864
[l T.sl: 0.00028 0.003 0.011 0.065
0_0001 1 IIIIIII: 1 IIIIIII: 1 IIIIIII: 1 ] N
0.0001 0.001 0.01 0.1
t[s]

Switching losses Diode, lnverter (typical)
Frocifdt —ARE, HEES (EMED
Erec:f(RG)a

I7=300A,V =600V

25 T \
———-Erec, Tj=125°C
............. Erec. Tj=150°C
20 Erec, Tj=175°C [
. )l \
= e —
E 2
-L:I:l‘ T~ T I b
10 -
5
0
i 3 4 6 10
RglQ]

RIQ]

NTC-Thermistor-temperature characteristic(typical)

SR RBAECRE BE R

R=f(T)
100000
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Internal Circuit / W%B%%
VY
C ¢
/o
53
Package Dimension / 33 R~}
Dimensions in Millimeters | ZX K847
TSR Y
o eosil [Tl S
A g1 N
(I | — .
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[
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