SEMI-FUTURE S3L45 0R12D6S= C20

3-Level IGBT Module

AR
« 1200V VAR T
1200V trench gate/field termination process

o RIFRAE

J ]
Low switching losses ¢ ﬁ’
*  Vcesat IEJE REL
Vcesat has a positive temperature coefficient

AN - ®

&
. =aTE 2
3-Level-Applications 3 N;é. 7
. e e .7
Energy storage inverter ?/\?‘
e APF Vces =1200V,  Ic nom =450A / Ickm =900A

Annual Performance Factor
e UPS

UPS Systems

IGBT, 3¥% 4% /IGBT. Inverter
B RBEME / Maximum Ratings

Parameter Conditions Symbol Value Unit
£ B &
R 7;:%#%& B T\j=25°C VeEs 1200 \Y%
Collector-Emitter voltage
HEBEA B L
R ERE R Tc=100°C, Tyj max=175°C 1C nom 450 A
Continuous DC collector current
} Hig i
% EE*,&,E S BI tr=1ms Icrm 900 A
Repetitive peak collector current
S
* S Tc = 25°C, Tyjmax = 175°C Puot 1250 w
Total power dissipation
AN -5 S A P I Ves +20 v
Gate emitter voltage tr=<0.5us,D<<0.001 30
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SEMI-FUTURE
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4&4E{E / Characteristic Values

Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
. Vee=15V, Ic=450A Tv=25°C 1.61 2.1
SRR AT E ’
;%:;M& Zi]fﬂﬁ Har tEE.J—. 1t Vae=15V, Ic=450A Ty=125°C VCE sat 1.89
ollector-Emitter saturation voltage V=15V, Ic=450A Ty=150°C 1.96 A%
SRR [t
L ZV:%’H‘& MRE R Ie=17mA, Vge= Vce Tyj=25°C VGem 53 5.8 6.5
Gate-Emitter threshold voltage
L ff VGe=-15V..+15V Qe 3.12 pcC
Gate charge
; H
i . Tvw=25°C Raint 1.9 Q
Internal gate resistor
NI . o
Input capacitance f=100kHz, Vce=25V, © '
— Tv=25°C nF
S AT LA Vee=0 V o 4
Reverse transfer capacitance © '
e T
R Zigﬂ:}i%ﬁ B Vce=1200V, Vge=0V Tvj=25°C Ices 2 mA
Collector-emitter cut-off current
K5 i:: y
oL ksﬁ& B Vce=0V, Vge=20 V Tv=25°C IGes 200 nA
Gate-emitter leakage current
1c=450 A, Vce=600 V Tv=25°C 168
‘% IR i ‘E )
fu‘liﬁf”t, Ver=+15 V, Rg=2.0Q T=125°C tdon 221
urm-on gelay time (F 1 %K) / (inductive load)  T\=150°C 253
1c=450 A, Vce=600 V vi=25°
LT C CE Tv=25°C 92
Rise t VGe=t15V, Rg=2.0Q Tv=125°C tr 100
Ise time (F 1 %K) / (inductive load)  T.=150°C 101
1c=450 A, Vce=600 V Tv=25°C 427 ns
o KT ZE IR S| !
i%[_ﬁiflfiﬁjl'lﬂ ) Vee=%15V, Rg=2.0Q2 Tv=125°C td off 485
urn-oft delay time (B ) / (inductive load)  Ty=150°C 501
1c=450 A, Vce=600 V Tv=25°
R et ] C CE i=25°C 86
Fall tinm VGe=%15V, RG=2.0Q Ty=125°C tr 155
a e (H/ER A3 / (inductive load)  T\=150°C 176
Ic=450A,Vce=600V, Toyso
FRRBERL R CRERk) Vor=t15V, Ra=2.00, e 23.08
. . epe Tv=125°C Eon 31.44 mJ
Turn-on energy loss per pulse di/dt=3500A/us(Tvj =150°C) T=150°C 35.19
(B4 %) / (inductive load) Y ’
Ic=450A,Vce=600V, 55eC
SWTHFERE R CREbk) Var=+15V, Re=2.00, =23 3239
. . Tv=125°C Eofr 44.33 mJ
Turn-off energy loss per pulse du/dt=4100V/us(Tvj =150°C) Tom150°C 4724
(U #R) / (inductive load) '
L it A A0 VGe<15V, Vee=800V . 1700 A
SC data Vermn=Vers-Lice-di/dt  tp<10us, Tyj=150°C 5
ghi-Ah e H
A K, o %4 IGBT / per IGBT Rnc 0.12 | KW
Thermal resistance, junction to case
I IR IR
Temperature under switching Tvj op -40 150 °C
conditions
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R, WAB&=HF /Diode, Inverter&3-Level

BRBUE(E / Maximum Ratings

Parameter Conditions Symbol Value Unit
I iR
&W?g‘ HE B T\j=25°C VRem 1200 \%
Repetitive peak reverse voltage
T 325 Hh 92
& kj{EﬁE/JILEE/JIL It 450 A
Continuous DC forward current
NSGTEay =1 it
FIEL SR PR ty=1ms Trru 900 A
Repetitive peak forward current
2t-{H .
VR =0V, tp=10ms, Tvj=125°C 12t 34000 A%s
12t-value
4%54E{H / Characteristic Values
Value Unit
Parameter Conditions Symbol [nrin
Typ. Max.
[F=450A, Vee=0V Tv=25°C 2.35 3.0
EFHE ' o !
. Lvol I.=450A, VGe=0V Tv=125°C VE 2.55 \Y
orward voltage Tr=450A, Vae=0V Ty=150°C 245
[F=450A,Vr=600V, Tvi=25°C 211
;z—‘ il ray
f‘T"E LI Vor=-15V, R=2.00, Ty=125°C | Iw 297 A
cak reverse recovery current -diF/dt=3500 A/us(Tvj=150'C)  Ty=150°C 316
. [F=450A,Vr=600V, Tv=25°C 18.14
PR HLA i - !
R deh VGe=-15V, Rc=2.0Q, Tv=125°C Qr 42.54 nC
ecovered charge -diF/dt=3500A/us(Tvi=150"C)  T,=150°C 51.06
R [F=450A,Vr=600V, Tv=25°C 7.20
e - S Y g
lffmj‘gﬁﬁ ?HMP) Vae=-15V, Ra=2.0Q, Ty=125°C |  Bre 18.22 mJ
everse recoverec energy -diF/dt=3500A/us(Tvj=150"C)  T.=150°C 22.08
“h-AhFERH e .
A-GhFE B, o A WA / per diode Rinic 020 | K/'W
Thermal resistance, junction to case
TEFFORE T IRE
Temperature under switching Tvjop -40 150 °C
conditions
SR REFAEHEE / NTC-Thermistor
R#E{E / Characteristic Values
Value Unit
Parameter Conditions Symbol
Min. Typ. Max.
Aoz
BE R T=25°C, +5% Ros 5.0 KQ
Rated resistances
B-
& +2% Bas/s0 3375 K
B-value
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FEHL / Module

Parameter

Conditions

Symbol

Value

Unit

itz IIRGENES

Isolation test voltage

RMS, f=50Hz, t=1min

VisoL

2500

SRHIEEES

Internal isolation

Al203

AR

Storage temperature

Tstg

-40 125

°C

2 (M4

Mounting torque for modul mounting

3.0 6.0

Ui ¥ e

Terminal connection torque

3.0 6.0

Nm

HE
Weight

340
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Figure 1. Typical output characteristics (Vge=15V) Figure 2. Typical output characteristics (T,=150C)
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Figure 3. Typical transfer characteristic(Vce=20V) Figure 4. Forward characteristic of Diode
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Figure 5. Switching losses of IGBT Figure 6. Switching losses of IGBT
Va=%15V, RGon=2.00, RGoff=2.00, V=600V V=% 15V, 1c=450A , V=600V
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Figure 7. Switching losses of Diode Figure 8. Switching losses of Diode
RGon=2.0Q, V=600V 1c=450A, V=600V
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Figure10. NTC-Thermistor-temperaturecharacteristic

Figure 9. Capacitance characteristic
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Figurel2. Transient thermal impedance FRD ,Inverter
Zinic=f(t)

t(s)

B 11 BRSHAPHST IGBT W42 &%
Figurell. Transient thermal impedance IGBT,Inverter
Zinic=1(t)
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¥:4% & / Circuit diagram
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