SK35DGDL12T7ETE2

SEMITOP®E2

3-phase
Converter-Inverter-Brake
(CIB)

Engineering Sample
SK35DGDL12T7ETE2
Target Data

Features*

¢ Optimized design for superior thermal

performance

Low inductive design

Press-Fit contact technology

1200V Generation 7 IGBT (T7)

Robust and soft switching CAL4F

diode technology

* PEP rectifier diode technology for
enhanced power and environmental
robustness

¢ Integrated NTC temperature sensor

¢ UL recognized file no. E 63 532

Typical Applications

¢ Motor drives

¢ Air conditioning

e Auxiliary Inverters

Remarks

* Recommended Tj,=-40 ...+150 °C

© by SEMIKRON

Absolute Maximum Ratings

Symbol | Conditions Values ‘ Unit
Inverter - IGBT
Vces Tj=25°C 1200 v
lc Apaste=0.8 W/(mK) |Ts=25°C 51 A
Tj=175°C T.=70°C " N
lc Apaste=2.5 W/(mK) |Ts=25°C 61 A
Tj=175°C .=70°C 50 N
ICnom 35 A
Icrm 20 A
Vees -20...20 Vv
Vcc =800V
tosc Vege< 15V Tj=175°C 7 us
Vces <1200V
T -40..175 c
Chopper - IGBT
Vces Tj=25°C 1200 v
lc Apaste=0.8 W/(mK) |Ts=25°C 51 A
Tj=175°C T.=70°C " N
Ic Apaste=2.5 W/(mK) |Ts=25°C 61 A
T;=175°C T.=70°C 50 A
ICnom 35 A
Icrm 20 A
Vees -20...20 Vv
Vcc =800V
tpsc Vge< 15V T,=175°C 7 us
Vces < 1200 V
Ti -40...175 °C
Inverse - Diode
VRRM Tj=25°C 1200 v
Ir Apaste=0.8 W/(mK) |Ts=25°C 41 A
Tj=175°C T.=70°C 33 A
Ir Apaste=2.5 W/(mK) |Ts=25°C 49 A
T,=175°C T.=70°C 39 A
IrRM 70 A
IFsm tp =10 ms, sin 180°, T;= 150 °C 170 A
T -40..175 c
Freewheeling - Diode
VRRM Tj=25°C 1200 v
IF Apaste=0.8 W/(mK) |Ts=25°C 15 A
Tj=175°C T.=70°C 12 N
Ir Apaste=2.5 W/(mK) |Ts=25°C 16 A
T;=175°C T.=70°C 13 A
IFRM 20 A
IFsm tp = 10 ms, sin 180°, T;= 150 °C 36 A
T -40..175 c
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Absolute Maximum Ratings
T Symbol | Conditions | Values | unit
W a Mf;g " Rectifier - Diode
! “’H' i VRRM T,=25°C 1600 Y
5 Wy {1 Ie Apaste=0.8 W/(mK) |Ts=25°C 61 A
¥ / !
1 i Tj=175°C To=70°C 47 A
I Npaste=2.5 W/(mK) |Ts=25°C 72 A
T;=175°C s=70°C 57 A
lFsm tp,=10ms T;=25°C 370 A
SEMITOP®E2 sin 180° T,=150 °C 270 A
i’t tp=10ms T,=25°C 685 AZ%s
sin 180° Tj=150°C 365 A%s
3-phase T, -40 ... 175 °C
Converter-Inverter-Brake Module
(CIB) lrms) , ATterminal @t PCB joint = 30 K, per pin 30 A
Engineering Sample Tetg module without TIM -40 ... 125 °C
SK35DGDL12T7ETE2 Visol AC, sinusoidal, 1 min 2500 \Y
Target Data Characteristics
Features* Symbol |Conditions min. typ. max. | Unit
¢ Optimized design for superior thermal Inverter - IGBT
performance Voe T =25°C 1.60 1.75 \
. . . (sat) lc=35A j . .
* Low inductive design o
* Press-Fit contact technology ZﬁlE o J;V Tj=150 QC 1.82 1.96 v
* 1200V Generation 7 IGBT (T7) P Tj=175°C 1.86 2.00 v
* Robust and soft switching CAL4F Vceo T;=25°C 0.90 1.00 Vv
giége teC_:}nO'QgV N chiplevel Tj=150°C 0.75 0.83 v
rectifier diode tec nology for T;=175°C 0.72 0.80 \
enhanced power and environmental g
robustness fce Ver =15V Tj=25°C 20 21 mQ
* Integrated NTC temperature sensor cr?iiyl_e vol T;=150°C 31 32 mQ
* UL recognized file no. E 63 532 Tj=175°C 33 34 mQ
Typ|ca| App"cations VGE(th) Vge = Vcg, Ic =0.75 mA 5.15 5.8 6.45 \
o eeraies Ices Vge=0V, Vge = 1200V, Tj= 25 °C 1 mA
¢ Air conditioning Cies f=1MHz 6.6 nF
¢ Auxiliary Inverters Coes Vee=25V f=1MHz 0.0853 nF
Vee=0V
Remarks Cres f=1MHz 0.024 nF
+ Recommended T op=-40 ...+150 °C Qg Vee =-15V..+15V 487 nC
Raint Tj=25°C 0 Q
taon) Ve = 600 V T;=25°C 43 ns
lc=35A T;=150°C 45 ns
Rgon=5.6 Q T;=175°C 46 ns
t, \F;G off = ?6/ ? y 1= °C 30 ns
ce=+15-18V 1 _y50°C 35 ns
(Tj =150 OC) Tj =175°C 37 ns
Eon di/dton = 1160 A/us |T;=25°C 2.51 mJ
di/dter = 620 A/us | T, = 150 °C 3.52 mJ
dv/dt = 4600 V/us Tj=175°C 396 mJ
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Characteristics
ik §E b Symbol | Conditions | min. typ. max. ‘ Unit
}"‘-h : i ’Mf&g . Inverter - IGBT
" {3 o Vee =600V T=25°C 183 ns
I’ _‘55 '}I“ | lc=35A T;=150°C 254 ns
1 it Roon=5.6Q Tj=175°C 274 ns
t Raoif = 5-6‘; Q Tj=25°C 62 ns
VGE=+15'15V T]=150°C 95 ns
(T, =150 °C) T;=175°C 102 ns
SEMITOP®E2 Eof dildton = 1160 A/s | T = 25 °C 2.83 mJ
di/dtoﬁ =620 A/US Tj =150 °C 3.74 md
dv/dt = 4600 V/us Tj=175°C 4.29 mJ
3-phase Rin(i-s) per IGBT, Apaste=0.8 W/(mK) 1.17 K/W
Converter-Inverter-Brake Rogs  |PerIGBT, Apasie=2.5 W/(mK) 0.85 KW
(CI B) Chopper - IGBT
Engineering Sample Vog@ay |Ig=35A Tj=25°C 1.60 1.75 %
SK35DGDL12T7ETE2 V'?,E =15V Tj=150°C 1.82 196 | V
chiplevel T,=175°C 1.86 2.00 v
Target Data Veeo T,=25°C 0.90 1.00 v
Features* chiplevel Tj=150°C 0.75 0.83 %
* Optimized design for superior thermal Tj=175°C 0.72 0.80 v
performance rce T;=25°C 20 21 mQ
¢ Low inductive design Vﬁ_Ef 15|V T,=150 °C 31 32 mQ
* Press-Fit contact technology Chipleve __ S
« 1200V Generation 7 IGBT (T7) Tj=175°C 33 3 | mQ
* Robust and soft switching CAL4F Vaen) Vae = Vee Ic =0.75 mA 5.15 5.8 6.45 %
diode technology lces Vee=0V,Vce=1200V, T;=25°C 1 mA
* PEP rectifier diode technology for Cies f=1MHz 6.6 nF
i Vee=25V
enhanced power and environmental Coce CE f=1 MHz 0.0853 =
robustness Vge=0V
o Integrated NTC temperature sensor Cres f=1MHz 0.024 nF
¢ UL recognized file no. E 63 532 Qg Vge =-15V...+15V 487 nC
Typical Applications Raint Tj=25°C o 0 Q
* Motor drives (o) Tj=25 - 43 ns
* Air conditioning T;=150°C 45 ns
¢ Auxiliary Inverters T;=175°C 46 ns
Remarks ' Ij B fZO CC 20 .
= ° 5 ns
¢ Recommended T;,p=-40 ...+150 °C !
J,0p VCC =600V T] =175 °C 37 ns
Eon lc=35A Tj=25°C 2.51 mJ
Rcon=5.6 Q
Roui=56Q Tj=150°C 3.52 mJ
Vge=+15/-15V  [Tj=175°C 3.96 mJ
ta(off) T;=25°C 183 ns
(T;=150°C) T;=150°C 254 ns
di/dton = 1160 A/us T <175°C
di/dto = 620 Alus |17 274 ns
t; dv/dt = 4600 V/ps |Tj=25°C 62 ns
T;=150°C 95 ns
T;=175°C 102 ns
Eoft Tj =25°C 2.83 mJ
Tj=150°C 3.74 mJ
T;=175°C 4.29 mJ
Rth(j-s) per IGBT, )\paste=0-8 W/(mK) 1.17 K/W
o J J J Rth(j-s) per IGBT, )\paste=2-5 W/(mK) 0.85 K/W
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Characteristics
ik 4 " Symbol | Conditions | min. typ. max. ‘ Unit
I’{ﬂ '_ i ’ *Hgg . ; Inverse - Diode
! “’“" it VE=Vec |[|c=35A Tj=25°C 2.30 2.62 \
'- S L4 5“ | . Tj=150°C 2.29 2.62 Vv
\ i chiplevel Tj=175°C 2.14 2.46 Vv
Vro Tj=25°C 1.30 1.50 v
chiplevel T;=150°C 0.90 1.10 \Y
T;=175°C 0.82 0.98 \Y
SEMITOP®E2 rr Tj=25°C 29 32 | mQ
chiplevel T;=150°C 40 43 mQ
T;=175°C 38 42 mQ
3-phase - Tj=25°C 25 A
Converter-Inverter-Brake T;= 150 °C 31 A
(CIB) Voo =600V T,=175°C 37 A
Engineering Sample Qr lb=35A Ii =25 °CC 215 HC
cge=-15 j=150° 4.85 }JC
SK35DGDL12T7ETE2 (T, = 150 °C) T=175°C 5.48 uC
Target Data E, diflo = 1030 /S |- _ o o 146 m
Features* Tj=150°C 2.39 mJ
¢ Optimized design for superior thermal Tj=175°C 3.65 mJ
performance Rth(j-s) per Diode, }\paste=0-8 W/(mK) 1.34 K/W
Low inductive design Ring-s) per Diode, Apaste=2.5 W/(mK) 1.01 K/W

Press-Fit contact technology

1200V Generation 7 IGBT (T7) Freewheeling - Diode

Robust and soft switching CAL4F VE=Vec |Ir=10A Tj=25°C 2.59 2.94 v
diode technology T;=150°C 2.71 3.08 \"
* PEP rectifier diode technc_>|ogy for chiplevel T,=175°C 253 2.89 v
enhanced power and environmental Veo Tj=25°C 1.30 1.50 v
robustness ) -
* Integrated NTC temperature sensor chiplevel Tj=150°C 0.90 1.10 v
¢ UL recognized file no. E 63 532 Tj=175°C 0.82 0.98 \Y
Typical Applications e . Tj=25°C 129 144 | mQ
. chiplevel T;=150°C 181 198 mQ
¢ Motor drives -
« Air conditioning Tj=175°C 171 191 mQ
* Auxiliary Inverters IrRM T;=25°C 8 A
Remarks T] = 150 OC 14 A
« Recommended T;y=-40 ...+150 °C Vo = 600 V Tj=175°C 16 A
Qnr lF=10A Tj=25°C 0.58 uc
Vee=-15V Tj=150°C 2.01 HC
(Tj=150°C) Tj=175°C 2.37 uC
Er difdton =790 AlS |1 _ o5 o¢ 0.36 mJ
Tj=150°C 0.91 mJ
Tj=175°C 1.16 mJ
Ring-s) per Diode, Apaste=0.8 W/(mK) 2.64 K/IW
Ring-s) per Diode, Apaste=2.5 W/(mK) 2.24 K/W
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Characteristics
i 4 " Symbol | Conditions | min. typ. max. ‘ Unit
WEa Rl b Rectifier - Diode
23] “’“i i Ve o asA Tj=25°C 110 139 | vV
'. S { “ | U ehiplevel T;=150 :C 1.04 1.33 v
R : T,=175°C 1.04 1.34 Y
Vro T;=25°C 0.89 1.09 \Y
chip Tj=150°C 0.73 0.92 %
Tj=175°C 0.69 0.88 Y
SEMITOP®E2 e T/=25°C 6.2 85 | mQ
chiplevel T;=150°C 8.8 12 mQ
Tj=175°C 10.0 13 mQ
3-phase In Tj=150 °C, Viau 2 mA
Converter-Inverter-Brake Rig | Per Diode, Apasie=0.8 W/(mK) 148 K/W
(CIB) Rinpe | per Diode, Apaste=2.5 W/(mK) 114 KIW
Engineering Sample Module
SK35DGDL12T7ETE2 Ms to heatsink 1.6 2.3 Nm
w 35 g
Target Data Lo 30 nH
Features* Temperature Sensor
« Optimized design for superior thermal Ri00 Te=100°C (R2s=5 kQ) 493 £ 5% Q
performance Bas/ss Rm=Ras"exp[Bas/ss™(1/T-1/298)], T[K] 3420 K

Low inductive design

Press-Fit contact technology

1200V Generation 7 IGBT (T7)

Robust and soft switching CAL4F

diode technology

* PEP rectifier diode technology for
enhanced power and environmental
robustness

¢ Integrated NTC temperature sensor

¢ UL recognized file no. E 63 532

Typical Applications

¢ Motor drives

¢ Air conditioning

e Auxiliary Inverters

Remarks

* Recommended Tj,=-40 ...+150 °C

© by SEMIKRON Rev. 0.5 - 28.01.2021
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Fig. 1: Typ. IGBT output characteristic, incl. Rces e Fig. 2: IGBT rated current vs. temperature I.=f(Ts)
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Fig. 5: Typ. IGBT transfer characteristic Fig. 6: Typ. IGBT gate charge characteristic
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Fig. 9: Typ. transient thermal impedance
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Fig. 10: Typ. Inv. diode forward charact., incl. Rcc+ EE

40

(Al

30 X 560

” /|

/|
/
X200
10 X Ve =600V []
Rg= 50Q T, =150°C
[ Vee=+15V H
I =35A

0 .
0 250 500 750 1000 1250 1500
di/dt [A/us]

Fig. 11: Typ. Inv. diode peak reverse recovery current
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Fig. 12: Typ. Inv. diode reverse recovery charge
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This is an electrostatic discharge sensitive device (ESDS) due to international standard IEC 61340.

*IMPORTANT INFORMATION AND WARNINGS

The specifications of SEMIKRON products may not be considered as guarantee or assurance of product characteristics
("Beschaffenheitsgarantie"). The specifications of SEMIKRON products describe only the usual characteristics of 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. Application adjustments may be necessary. The user of SEMIKRON products is responsible for the safety of their
applications embedding SEMIKRON products and must take adequate safety measures to prevent the applications from causing a physical
injury, fire or other problem if any of SEMIKRON products become faulty. The user is responsible to make sure that the application design is
compliant with all applicable laws, regulations, norms and standards. Except as otherwise explicitly approved by SEMIKRON in a written
document signed by authorized representatives of SEMIKRON, SEMIKRON 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 does not assume any liability arising out of the
applications or use of any product; neither does it convey any license under its patent rights, copyrights, trade secrets or other intellectual
property rights, nor the rights of others. SEMIKRON makes no representation or warranty of non-infringement or alleged non-infringement of
intellectual property rights of any third party which may arise from applications. Due to technical requirements our products may contain
dangerous substances. For information on the types in question please contact the nearest SEMIKRON sales office. This document
supersedes and replaces all information previously supplied and may be superseded by updates. SEMIKRON reserves the right to make
changes.

In accordance with the quality guidelines of SEMIKRON, we would like to point out that the products are engineering samples. These
engineering samples are not yet produced under quality conditions approaching those of series production, and are at the present time not
included in the SEMIKRON quality monitoring and control process. Neither the product nor the production process has to date gone completely
through the SEMIKRON internal authorization procedure. SEMIKRON may make any amendments without any prior notification. SEMIKRON
cannot and shall not promise or commit itself to release and/or make available a final version or series product after the development phase.
SEMIKRON cannot and will not assume any responsibility with regard to freedom from defects, functionality, and adaptation to and interaction
with possible applications of the user or with regard to any other potential risks resulting from the use of engineering samples. Therefore
SEMIKRON explicitly excludes any warranty and liability; as far as legally possible. The customer shall fully indemnify and hold harmless
SEMIKRON from any and all risks, damages, losses, expenses and costs directly or indirectly resulting out of or in connection with the
commissioning, operation, system integration, sale, dissemination or any other kind of use of engineering samples by the customer and/or any
third party, which has come into possession of engineering samples through or because of the customer. All know-how and all registerable
and non-registerable copyrights and industrial property rights arising from or in connection with these engineering samples remain the
exclusive property of SEMIKRON.





