S4G50T120SC9

H bridge IGBT modules
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Absolute Maximum Ratings
Symbol Test Conditions Values Unit
IGBT
Vees Tj =25°C 1200 Vv
Tc =25°C 81 A
Ic Tj=175°C
Tc =100°C 50 A
lcnom Tc =100 °C Every chip 50 A
lcrRm ICRM = 3xICnom 150 A
Vees -20 ... +20 \
Vce =800V
tpsc VGE=<15V Tj =150°C 10 V3
VCES <1200V
T -40 ... 175 °C
Inverse diode
Tc =25°C A
Ir Tj=175°C %0
Tc =100°C 25 A
IFnom 25 A
lFrM IFRM = 3xIFnom 75 A
lesu tp = 10 ms, sin 180°, Tj =25°C 90 A
Tj -40 ... 150 °C
Module
It(RMS) Tterminal =80°C 200 A
Tstg -40 ... 125 °C
Visol AC sinus 50 Hz, t = 1 min 4000 v
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S4G50T120SC9

H bridge IGBT modules

Characteristics
Symbol |Test Conditions min. typ. max. Unit
IGBT
Voeeay | lc =50A T,=25°C 1.85 2.10 v
Voe =18V Tj=150°C 2.20 2.40 v
chiplevel
Vero | chiplevel Tj=25°C 0.8 0.9 v
T;=150°C 0.7 0.8 \%
rce Vee =15V T;=25°C 21.00 24.00 mQ
chiplevel T;=150°C 30.00 32.00 mQ
VGE(th) VGE=VCE‘ |C =1.7 mA 5 5.8 6.5 \Y
Ices Vee =0V T;=25°C 1 mA
Vce =1200V T;=150°C mA
Cies Vg =25V f=1MHz 2.77 nF
Coue Veg =0V f=1MHz 0.20 nF
Cros f=1MHz 0.16 nF
Qg Vege=-8V..+15V 280 nC
Raint T;=25°C 4.0 Q
taon) Tj=150°C 98 ns
Vcc =600V _ N
t Ic =50A T;=150°C 29 ns
Eon Vee =£15V Tj=150°C 55 mJ
RG on =8.2Q
ta(of) Ra off =8.2Q T;j=150°C 325 ns
dildton = 1700 Alps di/ —
tf dtr =670A/is T;=150°C 75 ns
Eof T;=150°C 4.5 mJ
Rth(j—c) per IGBT 0.53 KIW
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S4G50T120SC9

H bridge IGBT modules

Characteristics
Symbol |Test Conditions min. typ. max. Unit
Inverse diode
VE=Vgc |lIF=25A T;=25°C 2.22 2.54 v
Vge=0V
. T;=150 °C 2.18 2.50 \Y
chiplevel
Veo Tj=25°C 1.3 1.5
chiplevel
T;=150 °C 0.9 1.1
e T;=25°C 18.4 20.8 mQ
chiplevel
T;=150 °C 25.6 28.0 mQ
- IF = 25A T,=150 °C 25 A
dildtey = 1380 A/ps
Qy Vee=15V Tj=150 °C 8.7 uc
Vee =600V
Er Tj=150 °C 3.8 mJ
Rin(-c) per diode 0.84 K/W
Module
Lce 30 nH
Rceuer Tc=25 °C 0.65 mQ
terminal-chip
Tc =125°C 1 mQ
Rinc-s) per module 0.04 0.05 K/W
Mg to heat sink M5 3 5 Nm
M to terminals M5 2.5 5 Nm
Nm
Weight 170 g
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H bridge IGBT modules

Features Application

* Trench Field Stop technology

« Ultra fast free wheeling diodes
technology

» Low switching losses

» Switching frequency up to 20KHz

* Positive temperature coefficient for
easy parallelling

» MOS input, voltage controlled

* Welding inverters

Advantages
* space and weight savings

« reduced protection circuits
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Fig. 1: Typ. output characteristic, inclusive Rcc+ e
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Fig. 2: Rated current vs. temperature Ic = f (T¢)
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Fig. 3: Typ. turn-on /-off energy = f (I¢) Fig. 4: Typ. turn-on /-off energy = f (Rg)
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H bridge IGBT modules
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Fig. 5: Typ. transfer characteristic Fig. 6: Typ. gate charge characteristic
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Fig. 7: Typ. switching times vs. I

Fig. 8: Typ. switching times vs. gate resistor Rg
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H bridge IGBT modules
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Fig. 11: FRD diode peak reverse recovery current

Fig. 12: Typ. FRD diode peak reverse recovery charge
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Figure A. Definition of switching times

Figure B. Definition of switching losses Figure C. Definition of diodes switching characteristics
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Figure D. Dynamic test circuit
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