@ RedPower RG450B12MM4R

M series package: 1200V 450A IGBT module

SRR A

Equivalent Circuit Schematic

Features: FE R
1200V 450A, Veeay =1.65 V@25°C @ 1200V 450A, Vegeay = 1.65V@25°C
® High RBSOA capability ® 5 RBSOAfit /s
® Trench/FS Technology o VLRI R
® Low reverse-recovery losses ® /I i
® High SC capability ® SLIKEET)
Typical Applications: BRI .
Motor Drives ® HHLIKZEN
® Solar Applications ® RN H
® UPS Systems ® UPS R4
® Commercial Agriculture Vehicles o HH#%E
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RG450B12MM4R
IGBT, Inverter / IGBT , @24
Maximum Rated Values / B KIRFRS#
Collector-emitter Voltage Cnee
£ H A AR L T=25C VcEs 1200 V
Continuous DC collector current Ic nom 450 A
M 4o B S Y O
%%*&ﬁ@:ﬁuu%uw Tc=1007TC, Tyimax=175°C Ic 460 A
Repetitive Peak collector current _
FHRTEREERE | T o lorw 900 &
Gate-emitter peak voltage
< N +
V4% SR Vees +20 v
Characteristic Values / #£8ES ¥ min. typ. max.
Collector-emitter saturation Ic=450A, Vee=15V T\=25°C 1.65 1.95
Voltage® Ic=450A, Vee=15V Tu=125C | Vcesat 1.85 v
S BR-AFHRIBHEBE Ic=450A, Vee=15V Ty=150°C 1.90
Gate Threshold Voltage Vee=10V. 16=17.1mA. Tu=25°C Vv 50 6.0 70 v
I TREESE N e cen [P0 07
Gate Charge
N - =- . C
AR ER T Vee=-15V/15V Qc 2.79 vl
Internal Gate Resistor T=25°C Re 150 o
W& IREE " Gint '
Input Capacitance _ _ . _
N A Vce=25V, Vee=0V, f=100KHz Cies 160 nF
Reverse Transfer Capacitance : B 5
RasHEs Vce=25V, Vee=0V, f=100KHz Cres 1.35 nF
Collector-emitter Cutoff Current Ver=1200V. Ver=0V. Tu=25C | 3 A
SHR-KERAMRER | P TEETT T CES m
Gate-emitter Leakage Current Ver=0V. Voe=20V. Tw=25C | 500 A
)R- R SRR IR e VeEmET CES "
Turn-on Delay Time, Ic=450A, Vce=600V T.=25°C 285
Inductive Load Vee= -8V/15V Tvy=125°C tdon 288 ns
FHBFERATE, BMHE | Reon=0.50 T=150°C 290
Rise Time, Inductive Load | 074°0A, Vee=600V Ty=257C 65
IR R AR Vee= -8V/15V Tv=125°C tr 67 ns
8], =TI Rcon=0.5Q Ty=150°C 68
Turn-off Delay Time, Ic=450A, Vce=600V T.=25°C 485
Inductive Load Vee= -8V/15V Tvy=125°C tdoff 510 ns
KUTIEIRAT[E), BAMEE | Reor=0.5Q T=150°C 515
Fall Time, Inductive Load | 'c=4°0A, Vee=600V TV‘:ZSOS 130
T it i) R 2R Vee= -8V/15V Tv=125°C t; 160 ns
YR, e R Reof=0.5Q T=150°C 175
Ic=450A, Vce=600V T\j=25°C 37.0
Turn-on energy loss per pulse .
TR IREE Vee= -8V/15V Ty=125°C Eon 62.0 mJ
N Reon=0.5Q,Lo=35nH  T\j=150°C 70.0
Turn-off energy loss per pulse 1c=450A, Vce=600V., TVj:ZSOCO 42.0
S WHREE Vee=-8V / 15V, Tvj=125°C Eorf 75.0 mJ
N Roofi=2.4Q, L,=35nH Tv=150°C 85.0
Vce=600V, Vce=15V/-8V,
SC Data ij:150°C tpsc 10 uS
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RG450B12MM4R
I &
Thermal Resistance, Junction to
Case Per IGBT/E4 IGBT Rinic 0.057 Kw
LE-mAHE
Temperature under switching
condifions Tyjop -40 150 | °C
TERE
Diode, Inverter /| —iRE , FEH2
Maximum Rated Values / JA#ES 3
Repetitive peak reverse voltage P
NEERMEEEE | 25 C Veaw 1200 v
Continuous DC Forward Current | 450 A
o[ ELRIF R ERER Fnom
Repetitive Peak Forward Current _
UEEFmEEen | v IFRu 900 A
Characteristic Values / #£#ES ¥ min. typ. max.
Forward Voltage 1 [;=450A, Vee=0V T,=25°C 1.87 | 2.40
N [F=450A, Vge=0V T,=125°C Ve 1.85 \Y,
IEEIBSERE :=450A, Vee=0V T,=150°C
© = : = vi= 1.84
Peak Reverse Recovery [F=450A, Vr=600V T,=25°C 300
Current -dir/dt=5000A/us(T,=150°C) T,=125°C IrRM 332 A
R RS AR Voe=-8V T,F150°C 345
IF=450A, Vr=600V T,j=25°C 19.5
Re};%/iggig?%ge -dir/dt=5000A/us(Tv=150°C) T,=125°C Qr 40.5 ucC
X : Vee=-8V T,=150°C 53.0
IF=450A, VrR=600V T,j=25°C 10.0
Reverse Recs)l/enry Energy -die/dt=5000A/us(Tv=150°C) T,=125°C E 18.7 mJ
KRR E 5 e
o VGe=-8V T,=150°C 23.0
Thermal Resistance, Junction to
Cﬁse Per FRD/#™ FRD Rinic 0.094 Kw
#E-mHE
Temperature under switching
condifions Tjop -40 150 | C
TERE
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NTC-Thermistor/ NTC-# 8 e5fH
Characteristic Values / 8ES %K min. typ. max.
Rated Resistance
— Tntc=25° KQ
*/T\WEEBH NTC C R25 5
Deviation of R100 .
R100 {57514 Tnte=100°C, R100=465Q ARIR | -7.3 7.3 %
Power Dissipation
TnTc=25° W
Ij]z%‘_i*%jﬁ*& NTC C P25 10 m
R2=Rg5 exp[Basso(1/T2-1/(298.15K))] B2s/s0 3380 K
B-Value
B 15 R>=Ry5 exp[st/go(1/T2-1/(29815K))] 825/80 3470 K
R2=R25 exp[st/loo(lsz-l/(ZQS. lSK))] 825/100 3520 K
Module / #3k
Isolation Test Voltage _ .
Material of Module Baseplate c
R u
Internal Isolation
AR 4 AROs
Creepage Distance Terminal to heatsink 14.5 om
e e s Terminal to terminal 13
Clearance Terminal to heatsink 12.5 mm
B S [8) f Terminal to terminal 10
Comparative Tracking Index ,
. o )
ARRTIR B e cTl 200
min. typ. max.
Stray Inductance Module
AR Lsce 20 nH
Module Lead Resistance,
. Terminals—Crli_‘p Tc=25°C, Per Switch Rce+ep 1.10 mQ
RS IR, w5k
Storage Temperature .
m&ﬁ}«gg Tstg '40 125 C
Mounting Torque for Module
. Mounting Screw M5 / M5 1244 M 3.0 6.0 | Nm
IR 1156
Weight
=82 G 345 g

1) Terminal impedance is not included.

T E&iH TR,
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), Reverse bias safe operating area IGBT, Inverter (RBSOA)
Inclusive Ry IGBT R M&RATAEX, 2R (RBSOA)
TGBT #yidstt, 928 (MAUE) , A8 Rpw L= (Ve), Vam+15V/-8V, Rui=1.5Q, Tvj=150C
Te=f (Vm:) , V=15V
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Output characteristic IGBT, Inverter(typical) transient thermal impedance IGBT, Inerter
(Tj=150°C), Inclusive Ry TGBT WRAS#RH, &
IGBT #rtifk, 2 (Tj=150C) , BF Ry 7, f
1.0E+00
900 T
— VGE=9V o //
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800 | S g
VGE=13V il LOE0L
o |7 VoE=IS s
-- VGE=1TV Y
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~ a7 4 =}
8] »/ // +
T a0 i N
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300 71"
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'/
200 4 ] 1.0E-05
7,
7
100
P 1.0E-06
0 1.0E-09 1.0E-07 1.0E-05 1.0E-03 1.0E-01 1.0E401
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
t(s)
\JCE(V)
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Zthj-c(K/W)

I.(A)

transient thermal impedance FRD, Inerter Switching loss IGBT, Inverter (Typical)
FRD BRAS#GH, #3 IGBT kMriinse, WA (MAE)D
Z,~f) E =F(Ic),V,=+15V/-8V,R  =1.5Q,V =600V
1.0E400 70 __
— Fon, Tj=25C
- - - Foff, 1j=25C
1.0E-01 LU
o
g
1.0E-02 ~
9]
0
i
1.0E-03 c
o)
0
m
1.0E-04
10
1.0E-05
1.0E-09 5.0E-08 2.5E-06 1.3E-04 6.3E-03 3.1E-01 0
t(s) 0.0 0.5 L0 1.5 2.0 2.5
Rg (@)
OQutput characteristic FRD, Inverter (typical) NTC Thermistor
Inclusive Ro s« NTC #EFaH
FRD #rih4&tE, ¥4 (MEME) , 898 Ro w R=f (T)
1=F(V)
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