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M series package: 1200V600A IGBT module

Features:

1200V 600A, Vcesay =1.5 V@25C
MPT Gate Technology

Low Losses

High RBSOA capability

Low reverse-recovery losses

Typical Applications:

Motor Drives
Solar Applications
UPS Systems
Energy Storage
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IGBT, Inverter / IGBT, ¥ Z &4
Maximum Rated Values / & KirFrS %1
Collector-Emitter Voltage P
%%*&_ﬁgq_*&%k—t Tv1—25 C Vces 1200 V
Continuous DC Collector Current
N s N =85° imax <= ‘
%Eﬁ*&ﬁ—ig’z 712IE 7ﬁ Tc=85 C, TVJmax 175°C |C 600 A
Repetitive Peak Collector Current _
HB T ERISES R bims lorw 1200 A
Gate-Emitter Peak Voltage
N N +2
145 S PRI o Vees 0 v
Characteristic Values / 11853 min. typ. max.
CoIIector}-Emitter Saturation Ty=25C 140 | 1.50 | 1.70
Voltage' Ic=600A,Vee=15V Ty=125C | VcEsat 1.77 Y,
B AR- & AR A0 R B T,=175C 1.79
Gate Threshold Voltage
N N Vce=VaE,|lc=24mA, T,;j=25°
AR BE B E ce=VeE,Ic=24mA,T=25°C VGEth 5.0 6.0 7.0 \%
Gate Charge
AR ER 'T%-g Vee=-15V/15V,Vce=600V Q¢ - 7.08 - uC
Internal Gate Resistor
REIIHREE Tz Rom | - Jo#8 | - | @
Input Capacitance
iﬁp;\%;%_ ! Vce=25V,Vee=0V,T\=25°C,f=100KHz Cies - 128 _ nF
Reverse Transfer Capacitance
REERBE ’ Vce=25V,Vee=0V,T,j=25°C,F=100KHz | = Cres - 048 | - nF
Collector-Emitter Cutoff Current
N Sz ey N Vce=1200V,Vee=0V,T,=25° - - .
£ 68 44 SR MR e eemOV. Ty=25C lces 0.1 ] mA
Gate-Emitter Leakage Current
N N N N Vce=0V,Vee=20V,T,=25° - -
4B % SRR R OV Voem20V Tum2ore loes %00 ) mA
Turn-on Delay Time, Inductive 1c=600A,Vce=600V 1‘”:?25CC ggg
P ERASjE), R Myt Ty=t50C | toen " 1260 | C ns
BR8], B 1 ER Rcon=0.5Q =
FRIERH 1 g e T,=175C 251
T=25C 79
Rise Time, Inductive Load {?=6_Og©!/\1/g§/=600v Ty=125C ¢ 95
LtediE, EtE Rear=0.50 Ty=150C r ) 95 R L
' Ty=175C 93
Turn-off Delay Time, Inductive Ic=600A,Vce=600V P:fgscc gig
Itoalf;ﬁ R R 7 el Tetsoc | Wor |0 | ggo | 7 M
M ZEIR A jE), Bt T E Reoft=3.6Q u=
RUTIERATIE), BERE e Ty=175C 906
~ i T=25C 68
Fall Time, Inductive Load |c=600A,Vce=600V Ty=125C 119
PN < Vee=-8V/15V ' tr - - ns
TBERSE), MR Reof=3.60 T4=150C 151
) T,=175C 164
Ic=600A,Vce=600V Ty=25C 40.3
Turn-on Energy Loss Per Pulse Vee=-8V/15V,Lo=35nH T,=125C E 594 J
FE IR Roon=0.50 T,=150C on T les2f| T ™
di/dt=5200A/us(Ty=175C)  T,=175°C 86.5
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Ic=600A,Vce=600V T,;=25C 54.6
Turn-off Energy Loss Per Pulse Vee=-8V/15V,Lo=35nH T=125T E 69.7 J
X WHREE R =3.60 T,=150C off 720 | - m
dv/dt=5500V/us(Ty=175C)  T,=175C 80.7
SC Data Vee=-8V/15V te<Bus, Ty=150C | | 3000 A
FIER TN &2 Vcc=600V tp<6us, T=175C sC 2600
Thermal Resistance, Junction
to Case Per IGBT/&4 IGBT Rinic - 0.051 - KIW
-5 B R
Thermal Resistance, Case to N
Heatsink Per IGBT/: 1~ IGBT Roci | - |ooto| - | ww
Sh 5B R IAE Aaraae = TW(m*K)
Temperature under switching
co?lclizitg)r;; Tviop | -40 - 175 °C
TERE
Diode, Inverter | &%, WAE 5
Maximum Rated Values | & KizFRS$
Repetitive peak reverse voltage Ao
E_I-E/E}i |IE.| m§1a EE,}_'TS TVj_25 C VRRM 1200 V
Continuous DC Forward Current | 600 A
T LRI [ B R R Fnom
Repetitive Peak Forward Current _
T I AR IFRv=2>1r PR 1200 A
Characteristic Values / 11853 min. typ. max.
Forward Voltage? Z600A. VersOV pj:?g;c"c v 1.75 g;g 2.50 y
o R * 42 F= , GE= vj= F .
IEml%'u}_‘TSBEF ij=175°c 2.25
IF=600A, Vr=600V Tu=25¢ 264
Peak Reverse Recovery Current F= ) VR= Ty=125C 320
N -dir/dt=6300A/us(T,=175°C 4 - -
RERE EESBR By ue( ) q=ts0c | TR 352 A
T,=175C 384
IF=600A, Vr=600V Tw=25¢ 19.4
Recovery Charge P ) VR= T=125C 33.8
e -dir/dt=6300A/us(T,=175°C 4 - -
RiaRE B e CO00MST=ITST) 7 =150 | R 40.3 he
Ty=175C 50.1
Ty=25C 3.3
Reverse Recovery Energy IF=600A, Vr=600V Ty=125C 12.4
= ~dir/dt=6300A/us(T,=175°C - -
[ 1e) PR 2 AFE Vers-ay WIS pzqsoc | Bree 14.1 mJ
Ty=175C 18.5
Thermal Resistance, Junction to
Case N Per FRD/& 4~ FRD Rtnic - 0.072 - K/W
-5
Thermal Resistance, Case to N
Heatsink )'Ter FRa’ \;f(/‘\ FKF;D Roc | - loo23| - |kw
Shs-BAas VR grease = TYV{M*
Temperature under switching
co?lc';itior; Tviop | -40 - 175 °C
THERE
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NTC-Thermistor/ NTC-#\ e fH

Characteristic Values / £ % min. typ. max.

Rated Resistance PR,
FRFRER PR Tre=25°C Ras - 5 - KQ
Deviation of R100
R100 575 (& Tntc=100°C, R100=4650Q ARIR | -73 - 7.3 %
Power Dissipation —nro
Ij]z%\—i*%g& Tntc=25°C Pas - - 10 mW

R2=R25 exp[Bas/s0(1/T2-1/(298.15K))] Bos/s0 - 3380 -
B-Value
B 1E R2=Ra2s5 exp[B2s/g0(1/T2-1/(298.15K))] Bos/s0 - 3470 -

R2=R25 exp[B2s/100(1/T2-1/(298.15K))] Bos/100 - 3520 -

Module / &R
Isolation Test Voltage _ A
g@é%})n\ﬁit EE,L‘T’; RMS, f—50HZ, t=1min VISOL 3 KV
Material of Module Baseplate c
R AR AL 5
Internal Isolation ZTA
IR BB 48 5%
Creepage Distance Terminal to heatsink 15.0 mm
e BE Terminal to terminal 13.0
Cleargnce Terminal to heatsink 12.5 mm
B8R Terminal to terminal 10.0
Comparative Tracking Index 2)
ARX B H AT RS L CTl 200
min. typ. max.

Stray Inductance Module
HEER AL R Lece | - | 20 ] - | nH
Module Lead Resistance,
Terminals-Chip Tc=25°C, Per Switch Rec+ee - 0.8 - mQ
RS IERPE, dmTF-i A
Storage Temperature .
ERE Tsg | -40 - 125 C
Mounting Torque for Module Mounting
Kath e 3 146 Screw M5 / M5 1244 M 3.0 . 60 | Nm
Power Terminal Installation Torque
THiR 3 7 Ge S HR4E Screw M6 / M6 1222 M 3.0 - 6.0 Nm
Weight
B5E G - 345 - g

1) Terminal impedance is not included.
B &R,

2) CTlis about 200.
CTI £9%-F 200,
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Circuit Diagram / H12& &

Output characteristic IGBT, Inverter (typical),
FHietk IBT, MARES (UEED
1e=f(V,,), V=15V
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Transfer characteristic IGBT, Inverter (typical)
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Output characteristic IGBT, Inverter (typical)
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Switching losses IGBT, Inverter (Typical)
FFoeiRsE IGBT, HARAS (MAVE)
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Switching losses IGBT, Inverter (Typical)
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Eon:f(RG) 7E0f(‘:f(RG) 5

Vae=+15V/-8V,1c=600A,Vce=600V

450

400

350

300

—250

E[m)J

200

150

100

50

Reverse bias safe operating area IGBT, Inverter (RBSOA)
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RIAZ24 T/EX IGBT, ¥iE5%E (RBSOA)
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Transient thermal impedance IGBT, Inerter

BRAS G IGBT, Wizdsse
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Forward characteristic of Diode, Inverter (typical)
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Switching losses Diode, Inverter (typical)
Frocifdt —ARE, W (AMED
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Transient thermal impedance Diode, Inerter
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Switching losses Diode, lnverter (typical)

TrREEE ARE, MRS LEED

Ercc:f(RG),
1r=600A,V =600V

20
| | |
T Erec,Tj=125°C | |
5 ——— Erec,Tj=150°C
16 - =
O A N | BT Erec,Tj=1757C
14 ++—

= q 3
£ .«
“og 4
. :
A ey
~ "
] e
~ =
~
i Tl
4 \\‘m - P
2 Btac. =
x..,_____hmﬁ
0
0 2 6 10 12 14

8
RglQ]

16

NTC-Thermistor-temperature characteristic(typical)
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Internal Circuit / P33 55
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Package Dimension / 33 R~}

Dimensions in Millimeters | Z 847

o OL202,
< 925:0 2
22140 o o
2 f fif fif il B
< L4 S
[
oS A 95 $55:0.1
M6
8\ )7 eK 5@%«
T [ r
) T T ( ‘ —
\
[m“
mm w mNN
- 4 I e =
i @} " 19603 ] [ D
(NS
5795403 5
| 94.5+0.2 |
10+07
12205
13704
15205

-8- Final Datasheet B20101000048 Rev2 2024-5-24



