SEMiX205TMLI12E4B

SEMIiX® 5

3-Level TNPC Inverter

SEMiX205TMLI12E4B
Target Data

Features

* Solderless assembling solution with
PressFIT signal pins and screw power
terminals

¢ IGBT 4 Trench Gate Technology

* Vcesat) With positive temperature
coefficient

¢ Low inductance case

* Reliable mechanical design with
injection moulded terminals and
reliable internal connections

¢ UL recognized file no. E65532

* NTC temperature sensor inside

Remarks*

* Case temperature limited to Tc=125°C
max.

¢ Product reliability results are valid for

Tiop=150°C

IGBT1: outer IGBTs T1 & T4

IGBT2: inner IGBTs T2 & T3

Diode1: outer diodes D1 & D4

Diode2: inner diodes D2 & D3

Please find further technical

information on the SEMIKRON website

© by SEMIKRON

Absolute Maximum Ratings

Symbol | Conditions Values | unit
IGBT1
Vees T,=25°C 1200 v
| T.=25°C 271 A
c T,=175°C ¢

T.=80°C 208 A
Icnom 200 A
IcrRm lcrm = 3 X lcnom 600 A
Vaes -20 ... +20 \Y

Vee=800V,Vge< 15V, T;=150 °C,

foso Vees <1200 V 10 ks
T, -40 ... 175 °C
IGBT2
Vces T,=25°C 650 \Y,
| T.=25°C 213 A
c T,=175°C ¢

T.=80°C 160 A
Icnom 200 A
IcrRm lcrm = 3 X lcnom 600 A
Vaes -20...20 Y

Vee=360V,Vge< 15V, T;=150 °C,

tpsc Vogs < 650 V 10 ks
T, -40 ... 175 °C
Diode1
Ven  |Tj=25°C 1200 v
| T.=25°C 268 A
F T,=175°C ¢

T.=80°C 195 A
lFnom 200 A
IFRM IFRM = 3 X lFnom 600 A
IFSM 10 ms, sin 1800, Tj =25°C 1980 A
T, -40 ... 175 °C
Diode2
VRRM T,=25 °C 650 \Y
| T.=25°C 219 A
F Tj=175°C ‘

T.=80°C 159 A
IFnom 200 A
IrRM IrRM = 2 X |Fnom 400 A
lFsm 10 ms, sin 180°, T; = 25 °C 1476 A
T -40 ... 175 °C
Module
lrms) Tterminal = 80 °C, 600 A
Tetg -40 ... 125 °C
Visol AC sinus 50Hz, t = 1 min 4000 \
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Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
IGBT1
Veeeay  |lc=200A Tj=25°C 1.80 2.05 %
Vee=15V .
chiplevel T;=150°C 2.20 2.40 \%
Veeo . Tj=25°C 0.80 0.90 \Y
chiplevel
Tj=150°C 0.70 0.80 \Y
I'cE Vge=15V Tj =25°C 5 5.8 mQ
SEMIiX® 5 chiplevel Tj=150°C 7.5 8 mQ
I VaE(h) Vee=Vcg, lc=7.6 mA 5 5.8 6.5 \%
ICES VGE =0 V, VCE =1200 V, Tj =25°C mA
3-Level TNPC Inverter Cies B f=1MHz 12.3 nF
Vee=25V
Coes f=1MHz 0.81 nF
Vge=0V
Cres f=1MHz 0.69 nF
SEMiX205TMLI12E4B Qg -15V..+15V 1513 nC
Target Data Raint Tj=25°C 3.8 Q
ta(on) Vee =300V Tj=150°C 232 ns
Features t Ic =200 A Tj=150°C 128 ns
* Solderless assembling solution with = \F/{GE = _+;5£/2 15V Tj=150°C 3 mJ
PressFIT signal pins and screw power Gon= .
terminals ta(off) Rgof =3 Q Tj=150°C 422 ns
« IGBT 4 Trench Gate Technology t di/dton = 4400 A/us | Tj= 150 °C 121 ns
* Vge(san With positive temperature di/dter = 3000 A/us
coefficient Eot Tj=150°C 14 mJ
¢ Low inductance case
¢ Reliable mechanical design with Rin(-c) per IGBT 0.18 K/W
injection moulded terminals and Rih(c-s) K/W
reliable internal connections
¢ UL recognized file no. E65532 IGBT2 =200 A -
» NTC temperature sensor inside VeE(sat) \‘/3 = 0105 Y Tj=25°C 1.55 1.95 v
GE= o
Remarks* chiplevel Tj=150°C 1.75 2.2 v
. imi =125° V T;=25°C 0.9 1 \Y
Case temperature limited to Tc=125°C CEO chiplevel i
max. T;=150°C 0.82 0.9 \
o $rodl11<;t0|;ecliability results are valid for fee Vee=15V T,=25°C 33 4.8 mo
Jop= hiplevel = °
« IGBT1: outer IGBTs T1 & T4 chipieve Tj=150"C 4.7 65 | me
e IGBT2: inner IGBTs T2 & T3 Vae(th) Vge = Vce, lc =8 mA 5.1 5.8 6.4 Y
¢ Diode1: outer diodes D1 & D4 lces Vee=0V,Vce=650V, T;=25°C 0.06 0.18 mA
¢ Diode2: inner diodes D2 & D3 Cies f=1 MHz 12.3 nF
¢ Please find further technical c Vee=25V f=1MHz nF
information on the SEMIKRON website 0es Vge=0V -
Cres f=1MHz 0.37 nF
Qg -15V..+15V 2212 nC
Raint Tj=25°C 1 Q
td(on) Vee =300V Tj =150°C 170 ns
tr '\f/3=2001g/15\/ T;=150 °C 118 ns
GE = +19/- °
Eon Reon=30Q T;=150°C 1.5 mJ
td(oﬁ) RG off = 3Q Tj =150°C 380 ns
t; di/dton = 3100 A/us T;=150°C 127 ns
di/dtos = 2800 A/us
Eost T;=150°C 11.5 mJ
Rin(-c) per IGBT 0.3 K/W
Rth(c—s) K/W
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Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
Diode1
Ve=Vege |IF=200A Tj=25°C 1.75 2.01 Y
Vge=0V R
chiplevel T;=150°C 1.53 1.79 \%
Vro _ Tj=25°C 1.3 1.5 v
chiplevel
T;=150°C 0.9 1.1 \%
e . T;=25°C 2.3 2.6 mQ
chiplevel
SEMIiX® 5 Tj=150°C 3.1 34 | mQ
1 - IF=200A Tj=150°C 106 A
Q. di/dtof = 3100 A/us T,=150 °C 275 uC
Vge=-15V
3'Leve| TN PC Inverter Err VCC =300V T] =150 °C 5.9 mJ
Rin(-c) per diode 0.3 K/W
SEMiX205TMLI12E4B Rine-s) per diode K/W
Target Data Diode2
Ve=Vgc |lF=200A T;=25°C 1.40 1.80 v
Features Vge=0V .
* Solderless assembling solution with chiplevel Tj=150°C 1.40 177 v
PressFIT signal pins and screw power Vro hiolevel T;=25°C 1 1.2 \Y
; chipleve
:efé"T'“a'TS - Gate Teohl P T;=150°C 0.9 1 v
* \53 4 e EEIE BB re , T,=25°C 1.8 2.6 mQ
* Vcesat) With positive temperature chiplevel .
coefficient T;=150°C 2.7 3.9 mQ
e Low inductance case lnam Ir=200 A T;=150 °C 121 A
* Reliable mechanical design with Q. difdtor = 4400 Alus | 1. _ 150 oG 23 uC
injection moulded terminals and Vge=-15V
reliable internal connections E, Vr=300V T;=150°C 5.5 mJ
¢ UL recognized file no. E65532
e NTC temperature sensor inside Rin(-c) per diode 0.39 K/W
Remarks* Rth(c-s) per diode K/W
» Case temperature limited to Tc=125°C Module
max. Lsce1 32 nH
¢ Product reliability results are valid for Lee t.b.d. nH
Tjop=150°C Recuee Tc=25°C mQ
e |IGBT1: outer IGBTs T1 & T4 res. terminal-chip .
« IGBT2: inner IGBTs T2 & T3 Tc=125°C mQ
¢ Diode1: outer diodes D1 & D4 Rthcs)1 calculated without thermal coupling t.b.d K/W
¢ Diode2: inner diodes D2 & D3 including thermal coupling,
¢ Please find further technical Rthcs2 | Tsunderneath module (Agrease=0.81 W/ K/W
information on the SEMIKRON website (m*K))
Ms to heat sink (M5) 3 5.5 Nm
M; to terminals (M6) 25 5 Nm
Nm
w 398 g
Temperature Sensor
R100 Te=100°C (R25=5 kQ) 493 £+ 5% Q
. . 3550
Bioorizs | Rm=R100eXp[B1oor125(1/T-1/T100)]; TIKI; 129
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Fig. 1: Typ. IGBT1 output characteristic, incl. Rccy ep

400 :
o ||Ti=175C
Vee 215V

300

RN

100 N\

le

0 S
0Te2s 50 75 100 125 1500Ch7s

Fig. 2: IGBT1 rated current vs. Temperature I.=f(Ts)
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Fig. 3: Typ. IGBT1 & Diode2 turn-on /-off energy = f (Ic)
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Fig. 4: Typ. IGBT1 & Diode2 turn-on /-off energy = f(Rg)
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Fig. 5: Typ. IGBT1 transfer characteristic
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Fig. 6: Typ. IGBT1 gate charge characteristic
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Fig. 7: Typ. IGBT1 switching times vs. I¢
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Fig. 8: Typ. IGBT1 switching times vs. gate resistor Rg
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Fig. 9: Transient thermal impedance of IGBT1 & Diode2

400 T -

Ie[A
A -4---T;=25°C '

——T=150°C ;

200 /
d

0.0 0.5 1.0 1.5 2.0 2.5
VeIV

Fig. 10: Diode2 forward characteristic
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Fig. 13: Typ. IGBT2 output characteristic, incl. Rccy e
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Fig. 14: IGBT2 Rated current vs. Temperature Ic= f (Tg)
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Fig. 15: Typ. IGBT2 & Diode1 turn-on /-off energy = f (I¢)
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Fig. 16: Typ. IGBT2 & Diode1 turn-on/ -off energy = f(Rg)
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Fig. 17: Typ. IGBT2 transfer characteristic
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Fig. 18: Typ. IGBT2 gate charge characteristic
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Fig. 19: Typ. IGBT2 switching times vs. Ic

10000 ———
HT, =150°C
1)
sl . = 300 v
HVge =15V
Hle =200A
tdoff
1000 —
tl‘ —
tdun — =1
L — te —
100 f
10

0 2 4 6 8 10 12 14 16 18 20
Rglal

Fig. 20: Typ. IGBT2 switching times vs. gate resistor Rg
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Fig. 21: Transient thermal impedance of IGBT2 & Diode1 Fig. 22: Diode1 forward characteristic
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This is an electrostatic discharge sensitive device (ESDS), international standard IEC 60747-1, Chapter IX

Dimensions in mm
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PRESSFIT Pins 0.6mm thickness
# 1+0.09/-0.06 mm diameter of finished plated trough—hole
? 1.15 mm diameter of drilled hole
For technical details please refer to SEMiX5 Mounting Instructions
These documents are SEMIKRON properties. SEMIKRON reserves all copyrights.
All copying and transmitting of this information requires written permission.
For case of industrial property rights, SEMIKRON reserves dall rights.

103,0

* The specifications of our components may not be considered as an assurance of component characteristics. Components have to be tested
for the respective application. Adjustments may be necessary. The use of SEMIKRON products in life support appliances and systems is
subject to prior specification and written approval by SEMIKRON. We therefore strongly recommend prior consultation of our staff.
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