SEMiX405MLI10S7SC

Absolute Maximum Ratings
Symbol | Conditions | Values ‘ Unit
IGBT1
Vees 950 \Y
Ic T.2175°C Tc=25°C 356 A
: T.=80°C 257 A
Icnom 400 A
IcrRm 800 A
® Vaes -20...20 Y
SEMiX™ 5 tpsc xﬁiffggovovﬁs 1oV m=TsoTe not capable us
T -40 ... 175 °C
3-Level NPC IGBT-Module IGBT2
Vces 950 v
. Ic T.=175°C Tc.=25°C 594 A
SEM|X405MLI1 Os7sc 1= Tc =80°C 441 A
Icnom 400 A
Features* 5“"‘ 2:0020 C
» 950V Generation 7 IGBTs (S7, L7) GES . e
* 950V Generation 7 freewheeling thse zcc =<6§§ OV\’/VGE =15V, T;=150°C, not capable us
diodes (EC7) CES = .
« Silicon Carbide (SiC) clamping diodes Tj -40...175 c
¢ Solderless assembling with PressFIT Diode1
sigqal pins, screvy power'termi.nals Varu T,=25°C 950 v
* Reliable mechanical design with | T.225°C 157 A
injection moulded terminals F Tj=175°C °-
« UL recognized file no. E63532 T.=80°C 116 A
* NTC temperature sensor inside IFRM 400 A
Typical Applications Irsm 10 ms, sin 180°, T;=25°C 817 A
o Solar T; -40...175 C
Diode2
Remarks*
Case temperature limited to To=125°c | 7o [Ti=25°C 950 v
* Case temperature limited to Tc=
| Tc=25°C 154 A
max. F T,=175°C T )
* Product reliability results valid for ITc =80°C 114 A
T=150°C IlFRM 400 A
* Tjunder switching conditions is limited lFsm 10 ms, sin 180°, T, =25 °C 817 A
to Tjp=-40°C...+150°C T 40 175 °C
e IGBT1: outer IGBTs T1 & T4 ]
e |GBT2: inner IGBTs T2 & T3 Diode5
¢ Diode1: outer diodes D1 & D4 VRam Tj=25°C 1200 \Y;
© D!ode2: inner t:ilode's D2 & D3 Ir T,=25°C 241 A
¢ Diode5: clamping diodes D5 & D6 T;=175°C T.280°C
* For storage and case temperature with =80 182 A
TIM see document “TP(HALA P8) IFRM 600 A
SEMiX 5p” Irsm 10 ms, sin 180°, T;=25 °C 684 A
T -40 ...175 °C
Footnotes Module
") Please find further technical information | 450 A
on the SEMIKRON website. URMS) '
2) Please read the Important Notice and Tstg module without TIM -40...125 °C
Warnings at the end of this document Visol AC sinus 50Hz, t =1 min 4000 \Y
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SEMiX405MLI10S7SC

Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
IGBT 1
VeEsay lc =400 A Tj=25°C 1.85 2.25 v
Vee=15V R
chiplevel T;=150°C 2.15 2.55 Vv
Veeo . T;=25°C 1.10 1.45 v
chiplevel
T;=150°C 1.05 1.40 \Y
rce Vee=15V Tj=25°C 1.88 2.0 mQ
: chiplevel T,=150 °C 2.8 2.9 mQ
SEMIX®5 V Vae = Vg, Ic=6.5 ]
GE(th) GeE = VcE, Ic=0. mA 4.35 5.1 5.85 \Y
Ices Vee=0V,Vce=950V, Tj=25°C 4.0 mA
3-Level NPC IGBT-Module Cies _ f=1MHz 252 nF
Vee=25V
Coss f=1MHz 0.54 nF
Vge=0V
Cres f=1MHz 0.08 nF
SEMiX405MLI10S7SC Qg Vge = -15V...+15V 900 nC
Raint T;=25°C 0.8 Q
. ta(on) Vee =500V Tj=150°C 76 ns
Features t I\(/; = 20012/ sy Tj=150°C 35 ns
. i =4 -
950V Generat!on 7 IGBTs (S7_, L7) Eon RGE 380 T,=150°C 5.09 mJ
* 950V Generation 7 freewheeling Gon = <. .
diodes (EC7) (o) Raoff=3.3Q Tj=150°C 275 ns
* Silicon Carbide (SiC) clamping diodes b di/dto = 4240 A/us |T; = 150 °C 67 ns
* Solderless assembling with PressFIT di/dtor = 2899 Alus
signal pins, screw power terminals Eoft dv/dt=7026 V/us |T;=150°C 8.39 mJ
* Reliable mechanical design with Ls=27nH
injection moulded terminals taon) Vee =500V Tj=150°C 154 ns
* UL recognized file no. E63532 t, lc =400 A T,=150°C 117 ns
* NTC temperature sensor inside E.. Vee = _+1 5-15V It is0°C 38 mJ
Rgon=10Q )
Typical Applications taorn) Rgoff = 44 Q Tj=150°C 1215 ns
e Solar t di/dty, = 2769 A/lJ.S Tj =150 °C 74 ns
di/dto = 5000 A/us
Remarks Eott dv/dt=4169 V/us |T;=150°C 31 mJ
» Case temperature limited to Tc=125°C Ls=27nH
max. Rin(-c) per IGBT 0.17 K/W
¢ Product reliability results valid for ; ;
A per IGBT, pre-applied High
T=150°C o Rince-) Performance TIM 0.017 KW
* Tjunder switching conditions is limited IGBT lied oh h
to Tj,op =-40°C...+150°C Rth(c-s) pmearterial , pre-appliea phase change TBD K/W
e IGBT1: outer IGBTs T1 & T4
e |GBT2: inner IGBTs T2 & T3
¢ Diode1: outer diodes D1 & D4
¢ Diode2: inner diodes D2 & D3
¢ Diode5: clamping diodes D5 & D6

For storage and case temperature with
TIM see document "TP(HALA P8)
SEMiX 5p”

Footnotes

1) Please find further technical information
on the SEMIKRON website.

2) Please read the Important Notice and
Warnings at the end of this document
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SEMiX405MLI10S7SC

Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
IGBT 2
Veeeay  |lc=400A Tj=25°C 1.30 1.40 v
Vee=15V .
chiplevel T;=150°C 1.35 1.45 \
Veeo ) Tj=25°C 0.86 0.91 \Y
chiplevel
T;=150°C 0.74 0.79 \
rce Vee=15V Tj=25°C 1.10 1.23 mQ
. chiplevel Tj=150°C 1.53 1.65 mQ
SEMiX® 5 v Voo =V I = 6.5/
GE(th) ce = VcE, lc=6.5mA 4.15 4.85 5.65 \
Ices Vee=0V,Vce=950V, Tj=25°C 4 mA
3-Level NPC IGBT-Module Cies Vew = 25V f=1MHz 492 nF
CE=
Coes f=1MHz 0.53 nF
Vge=0V
Cres f=1MHz 0.22 nF
SEMiX405MLI10S7SC Qg Vge = -15V...+15V 4100 nC
Raint T;=25°C 0.8 Q
. tacon) Vee =500V T;=150°C 166 ns
Features t :;, = 2(304AQ Tj=150°C 37 ns
e 950V Generat!on 7 1GBTs (S7_, L7) Eon RG on= i0 T,=150°C 4.9 mJ
* 950V Generation 7 freewheeling G off = o
diodes (EC7) (o) di/dton = 5100 A/us | Tj= 150 °C 700 ns
« Silicon Carbide (SiC) clamping diodes t di/dtor = 482 A/us | Tj=150 °C 235 ns
« Solderless assembling with PressFIT Vee=+15/-15V
signal pins, screw power terminals Eoft dv/dt=2038 V/us |T;=150°C 415 mJ
* Reliable mechanical design with Ls=27nH
injection moulded terminals ta(on) Vec =500V T;=150°C 325 ns
« UL recognized file no. E63532 t, :;: = 40012 o T,=150°C 165 ns
* NTC temperature sensor inside Gon= - o
P Eon Roui=22 0 Tj=150°C 35 mJ
Typical Applications ta(off) di/dton = 3500 A/ps | Tj= 150 °C 2023 ns
e Solar ts di/dtert = 1900 A/ps | Tj= 150 °C 137 ns
VGE =+15/-15V
Remarks Eott dv/dt = 2667 V/us |T;=150°C 66 mJ
» Case temperature limited to Tc=125°C Ls=27nH
max. Rin(-c) per IGBT 0.14 K/W
¢ Product reliability results valid for ; ;
A per IGBT, pre-applied High
Ti<150°C Rince-) Performance TIM 0.021 KW
* Tjunder switching conditions is limited or IGBT. pre-applied phase chanae
t0 Tjop = -40°C...+150°C Rin(e-s &aterial » Pre-applied p 9 TBD K/W
e IGBT1: outer IGBTs T1 & T4
e |GBT2: inner IGBTs T2 & T3
¢ Diode1: outer diodes D1 & D4
¢ Diode2: inner diodes D2 & D3
¢ Diode5: clamping diodes D5 & D6

For storage and case temperature with
TIM see document "TP(HALA P8)
SEMiX 5p”

Footnotes

") Please find further technical information
on the SEMIKRON website.

2) Please read the Important Notice and
Warnings at the end of this document
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SEMiX405MLI10S7SC

Characteristics
Symbol | Conditions | min. typ. max. ‘ Unit
Diode 1
Ve=Vege |lF=200A Tj=25°C 2.50 2.80 \
Vee=0V 5
chiplevel T;=150°C 2.35 2.65 \Y
Veo . Tj=25°C 1.35 1.51 v
chiplevel
T;=150°C 1.00 1.12 \
e . T;=25°C 5.8 6.5 mQ
chiplevel T;=150 °C 6.8 77 Q
v ® i= . . m
SEMiX® 5 -, Ik = 200 A T)=150°C 249 A
Qn GYdton = 5100 S 1= 150 °C 25.4 uC
GE =
3-Level NPC IGBT-Module Evr Vg =500V Tj=150°C 9 mJ
IRRM IF_= 400 A Tj =150 °C 269 A
. er Sl/dtoﬁ:53500 A/IJS T] = 150 oC 31 uC
GE =
SEMiX405MLI10S7SC E, Ve =500V T,=150 °C 104 mdJ
Rin(-c) per diode 0.42 K/W
Features* per IGBT, pre-applied High
. Rinc-s) Performance TIM 0.042 KW
* 950V Generation 7 IGBTs (S7, L7) . :
950V Generation 7 freewheeling Rinc-s) per diode, pre-applied phase change TBD K/W
diodes (EC7) material
¢ Silicon Carbide (SiC) clamping diodes
¢ Solderless assembling with PressFIT Characteristics
signal pins, screw power terminals . . .
« Reliable mechanical design with Symbol |Conditions min. typ. max. Unit
injection moulded terminals Diode 2
* UL recognized file no. E63532 Ve=Vege |IF=200A Tj=25°C 2.50 2.80 \Y
¢ NTC temperature sensor inside Vge=0V
: Ti=150°C 2.35 2.65 \
Tvpical Applicati chiplevel ]
ypical Applications Vo hiolevel T/=25°C 1.35 1.51 v
¢ Solar P T,=150°C 1.00 1.12 \"
Remarks e , Tj=25°C 5.8 6.5 mQ
. chiplevel
» Case temperature limited to Tc=125°C T;=150°C 6.8 7.7 mQ
Product reliabilty results vaiid il F=200A Ti=150"C i A
* Product reliability results valid for S o :
Ti=150°C Qnr Vge=15V Tj=150°C WC
* T;under switching conditions is limited = Vg =500V Tj=150°C - 1) mJ
to Tjop = -40°C...+150°C Rin(-c) per diode 043 | KW
e IGBT1: outer IGBTs T1 & T4 IGBT. pre-applied High
« IGBT2: inner IGBTs T2 & T3 Rows | bortormanas T 0.033 KW
* Diode1: outer diodes D1 & D4 © o.rmance .
¢ Diode2: inner diodes D2 & D3 Rine-s per dlgde, pre-applied phase change TBD K/W
* Diode5: clamping diodes D5 & D6 material

For storage and case temperature with
TIM see document "TP(HALA P8)
SEMiX 5p”

Footnotes

") Please find further technical information
on the SEMIKRON website.

2) Please read the Important Notice and
Warnings at the end of this document
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SEMiX405MLI10S7SC

Characteristics
Symbol ‘ Conditions ‘ min. typ. max. ‘ Unit
Diode5
Ve=Vege |lF=200A Tj=25°C 1.40 1.60 Y
chiplevel Tj=150°C 1.80 3.00 \"
Veo . Tj=25°C 0.95 1.05 \Y%
chiplevel
Tj=150°C 0.80 0.90 \%
e . T;=25°C 2.3 2.8 mQ
chiplevel

v® Tj=150°C 5.0 11 mQ
SEMiX™ 5 C Va=1V,f=1MHz, T;=25°C 104 nF

VR=500V, di/dtoff =500 A/HS,

Q. Tj=25°C 0.29 puC
3-Level NPC IGBT-Module Ringer per diode 025 | KW
o
SEMiX405MLI10S7SC . .
per diode, pre-applied phase change
Rin(c-s) ) TBD K/IW
material
*
Features Characteristics
* 950V Generation 7 IGBTs (S7, L7) . . .
e 950V Generation 7 freewheeling Symbol Conditions min. typ. max. Unit
diodes (EC?) Module
¢ Silicon Carbide (SiC) clamping diodes L 27 nH
¢ Solderless assembling with PressFIT SCE1
signal pins, screw power terminals Lee 34 nH
* Reliable mechanical design with Rcc.ee  |measured Tc=25°C 0.27 mQ
injection moulded terminals between terminal 5 To=125°C 0.72 mo
UL recognized file no. E63532 and 1 '
e NTC temperature sensor inside Rth(c-s)1 calculated without thermal coupling 0.003 K/W
. i including thermal coupling, Ts
Typical Applications Rinc-s)2 underneath module (pre-applied High 0.046 K/W
* Solar Performance TIM)
Remarks including thermal coupling,
. o Rin(c-s)2 Ts underneath module, pre-applied t.b.d. K/wW
. 212?(9 temperature limited to Tc=125°C phase change material
¢ Product reliability results valid for Ms to heat sink (M5) 8 6 Nm
Ti<150°C M to terminals (M6) 3 6 Nm
* Tjunder switching conditions is limited w 398 g

to T} op = -40°C...+150°C
IGBT1: outer IGBTs T1 & T4

Characteristics

e IGBT2: inner IGBTs T2 & T3
* Diode1: outer diodes D1 & D4 Symbol |Conditions min. typ. max. Unit
¢ Diode2: inner diodes D2 & D3
T t
¢ Diode5: clamping diodes D5 & D6 emperature Sensoor .
* For storage and case temperature with Rioo Tc=100°C (R25=5 kQ) 493 + 5% Q
TIM see document "TP(HALA P8) . . 3550
B Rm=R B 1/T-1/T100)]; TIK];
SEMiX 5p” 1001125 m=R100expP[B1oor125( 100)]; TIK] 109,

Footnotes

") Please find further technical information
on the SEMIKRON website.

2) Please read the Important Notice and
Warnings at the end of this document
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SEMiX405MLI10S7SC
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Fig. 1: Typ. IGBT1 output characteristic, incl. Rccy Ep Fig. 2: IGBT1 rated current vs. Temperature l.=f(T;)
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Fig. 3: Typ. IGBT 1 turn-on /-off energy = f (Ic) Fig. 4: Typ. IGBT1 turn-on /-off energy = f(Rg)
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Fig. 5: Typ. transfer characteristic Fig. 6: Typ. IGBT1 gate charge characteristic
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Fig. 7: Typ. IGBT2 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
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Fig. 10: Typ. Diode5 forward characteristic, incl. Rcc'+ g
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Fig. 13: Typ. IGBT2 output characteristic, incl. Rcc'+ g
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Fig. 14: IGBT2 rated current vs. Temperature l.=f (T;)




SEMiX405MLI10S7SC
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Fig. 15: Typ. IGBT2 & Diode1 turn-on /-off energy = f (I¢) Fig. 16: Typ. IGBT2 & Diode1 turn-on/ -off energy = f(Rg)
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Fig. 17: Typ. IGBT2 transfer characteristic Fig. 18: Typ. IGBT2 gate charge characteristic
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Fig. 20: Typ. IGBT2 switching times vs. gate resistor Rg

Fig. 19: Typ. IGBT2 switching times vs. Ic
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SEMiX405MLI10S7SC
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Fig. 22: Typ. Diode1 & Diode2 forward characteristic,

Fig. 21: Transient thermal impedance ;
incl. Rees EE!
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SEMiX405MLI10S7SC
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SEMiX405MLI10S7SC

IMPORTANT INFORMATION AND WARNINGS

This is an electrostatic discharge sensitive device (ESDS) according to international standard IEC 61340.

*The specifications of Semikron Danfoss products may not be considered as any guarantee or assurance of product characteristics
("Beschaffenheitsgarantie"). The specifications of Semikron Danfoss products describe only the usual characteristics of Semikron Danfoss
products to be expected in typical applications, which may still vary depending on the specific application. Therefore, products must be tested
for the respective application in advance. Resulting from this, application adjustments of any kind may be necessary. Any user of Semikron
Danfoss products is responsible for the safety of their applications embedding Semikron Danfoss products and must take adequate safety
measures to prevent the applications from causing any physical injury, fire or other problem, also if any Semikron Danfoss product becomes
faulty. Any user is responsible for making sure that the application design and realization are compliant with all laws, regulations, norms and
standards applicable to the scope of application. Unless otherwise explicitly approved by Semikron Danfoss in a written document signed by
authorized representatives of Semikron Danfoss, Semikron Danfoss products may not be used in any applications where a failure of the
product or any consequences of the use thereof can reasonably be expected to result in personal injury. No representation or warranty is given
and no liability is assumed with respect to the accuracy, completeness and/or use of any information herein, including without limitation,
warranties of non-infringement of intellectual property rights of any third party. Semikron Danfoss does not convey any license under its or a
third party’s patent rights, copyrights, trade secrets or other intellectual property rights, neither does it make any representation or warranty of
non-infringement of intellectual property rights of any third party which may arise from a user’s applications.

IMPORTANT NOTICE

The data in this datasheet is exclusively intended for technical trained staff. It is the responsibility of the customer’s technical department to
evaluate the suitability of the product for the intended application and the completeness of the product information given in this document with
respect to such application.
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