SK150AMLI120CRO3TE2

SEMITOP®E2

3-Level ANPC (Full SiC)
SK150AMLI120CR0O3TE2

Features*

¢ Optimized design for superior thermal
performance

Low inductance design

Press-Fit contact technology
Optimized for LF/HF operation

Suited to bidirectional power flow
1200V Planar Gen3 SiC MOSFET
1200V Generation 7 IGBT (M7)
Simple to drive with +15V gate voltage
Optimized switching stability thanks to
module integrated gate resistors

¢ Integrated NTC temperature sensor

¢ UL recognized file no. E 63 532

Typical Applications

* Energy Storage Systems
e Solar

Remarks

* Recommended Tjp=-40...+150 °C

* Recommended turn-off / turn-on gate
voltage Vgs = -4...0/+15V
MOSFET1: MOSFETs M2,M3
IGBT1: IGBTs T1,T4,T5,T6

Diode1: Diodes D1,D4

Diode2: Diodes D5,D6

© by Semikron Danfoss

Absolute Maximum Ratings

Symbol | Conditions Values | unit
IGBT 1
Vces T,=25°C 1200 Y,
Ic P12 Ts=25°C 111 A
T,=175°C Ts=70°C 89 A
lc HPTP/HP-PCM |Ts=25°C 148 A
Tj=175°C s=70°C 120 A
Icnom 100 A
IcrRm 200 A
Vaes -20...20 %
Vcc =800V
tpsc Vge<15V T;=150°C 8 us
Vces <1200V
T -40...175 °C
Absolute Maximum Ratings
Symbol |Conditions Values Unit
MOSFET 1
Vbss T,=25°C 1200 v
Ib T,=175°C Ts=25°C 134 A
P12 Ts=70°C 112 A
Ip T;=175°C Ts=25°C 168 A
HPTP/HP-PCM |T,=70°C 141 A
Iom t, limited by Tyjmax 480 A
Vs g;rir;sc;g:ts )Gate Source voltage 819 v
T -40 ... 175 °C
Integrated body diode
Ism t, limited by Tyjmax 480 A
lFsm t, = 10 ms, sin 180°, T; = 150°C 792 A
Absolute Maximum Ratings
Symbol |Conditions Values Unit
Diode 1
VRRM T;=25°C 1200 \'%
I P12 Ts=25°C 103 A
T;=175°C Ts=70°C 82 A
I HPTP/HP-PCM |Ts=25°C 133 A
Tj=175°C Ts=70°C 106 A
IFRM 200 A
lesm tp =10 ms, sin 180°, Tj= 150 °C 415 A
T -40...175 °C
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Absolute Maximum Ratings
T Symbol | Conditions | Values | unit
W a Hf;g " Diode 2
) M ; .jgf VRRM Tj=25°C 1200 Vv
I‘ _iiﬁ f'i i Ir P12 Ts=25°C 79 A
AP il Tj=175°C T=70°C 63 A
Ie HPTP/HP-PCM |Ts=25°C 101 A
T;=175°C s=70°C 81 A
IrRM 150 A
SEMITOP®E2 [ t,= 10 ms, sin 180°, T,= 150 °C 430 A
T -40...175 °C
3-Level ANPC (Full SiC) Absolute Maximum Ratings
Symbol |Conditions Values Unit
SK150AMLI120CRO3TE2 Module
lrms) ATierminal @t PCB joint = 30 K, per pin 30 A
Tstg module without TIM -40 ... 125 °C
Features* Visol AC, sinusoidal, t = 1 min 2500 \Y
¢ Optimized design for superior thermal
EEITETES , Characteristics
¢ Low inductance design
* Press-Fit contact technology Symbol |Conditions min. typ. max. | Unit
¢ Optimized for LF/HF operation IGBT 1
¢ Suited to bidirectional power flow
lc=100A =25°
+ 1200V Planar Gen3 SIC MOSFET Vorsan | 0= Doy Ti=25°C 15 18 |V
e 1200V Generation 7 IGBT (M7) chiplevel T;=150°C 1.79 2.09 \
* Simple to drive with +15V gate voltage v T.—25°C 085 1.00 v
 Optimized switching stability thanks to CEo chiplevel 1= ; : :
module integrated gate resistors Tj=150°C 0.75 0.90 v
¢ Integrated NTC temperature sensor rce Vge=15V T,=25°C 7.0 8.5 mQ
* UL recognized file no. E 63 532 chiplevel Tj=150°C 10 12 mQ
Typical Applications VaE(h) Vce=10V,lc=10mA 5.4 6 6.6 v
* Energy Storage Systems Ices Vee=0V, Vee=1200V, Tj=25°C 1 mA
¢ Solar Cies f=1MHz 21 nF
Vee=10V
Remarks Coes Vo =0V f=1MHz 0.60 nF
+ Recommended T op=-40 ...+150 °C Cres f=1MHz 028 nF
* Recommended turn-off / turn-on gate Qa Vge=-8V ...+ 15V 929 nC
voltage Vgs = -4...0/+15V Raint T;=25°C 0 Q
¢ MOSFET1: MOSFETs M2,M3 ty _ ns
« IGBT1: IGBTs T1,T4,T5,T6 o
+ Diode: Diodes D1,D4 b - ns
¢ Diode2: Diodes D5,D6 Eon - mJ
tacofr) - ns
t - ns
Eoft - mJ
Ring-s) per IGBT, P12 (Reference) 0.58 K/W
Rin-s) per IGBT, HPTP / HP-PCM 0.36 K/W
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SEMITOP®E2

3-Level ANPC (Full SiC)

SK150AMLI120CRO3TE2

Features*

Optimized design for superior thermal
performance

Low inductance design

Press-Fit contact technology
Optimized for LF/HF operation

Suited to bidirectional power flow
1200V Planar Gen3 SiC MOSFET
1200V Generation 7 IGBT (M7)
Simple to drive with +15V gate voltage
Optimized switching stability thanks to
module integrated gate resistors
Integrated NTC temperature sensor
UL recognized file no. E 63 532

Typical Applications

Energy Storage Systems
Solar

Remarks

Recommended Tj,p=-40 ...+150 °C
Recommended turn-off / turn-on gate
voltage Vgs = -4...0/+15V
MOSFET1: MOSFETs M2,M3
IGBT1: IGBTs T1,T4,T5,T6

Diode1: Diodes D1,D4

Diode2: Diodes D5,D6

Characteristics

Symbol | Conditions min. typ. max. | Unit
MOSFET 1
VGS(th) VDS = VGs, Ip =46 mA, Tj =25°C 1.8 2.5 3.6 \Y
IDSS VGS =0 V, VDS =1200 V, Tj =25°C 0.4 mA
lass Vps=0V,Vgs=15V, Tj =25°C 400 nA
RDS(on) Vgs=15V Tj =25°C 8.0 11 mQ
Ib=166 A .
chiplevel T;=150°C 13 mQ
Ciss Vgs=0V, Vps=1000V, f=0.1 MHz 13600 pF
Coss Vgs=0V, Vps=1000V, f=0.1 MHz 520 pF
Crss Vas=0V, Vps=1000V, f=0.1 MHz 40 pF
Raint T;=25°C 3.4 Q
Vpop=800V,Vgs=-4V...15V,
Qg I = 166 A 472 nC
td(on) Vpp =600 V T] =150°C 48 ns
tagoty Jess sV im=1s0°C 120 ns
D= o
tr R onoff = 0.8 Q T;=150°C 16 ns
t di/dtos = 8.2 kA/ps | Tj=150 °C 29 ns
Eon di/dton = 11.6 KA/ |T;j=150°C 2.1 mJ
&
Eoff dv/dt=234.9kV/us |T;=150°C 1.8 mJ
Ls=5nH
Ring-s) per MOSFET, P12 (Reference) 0.54 K/W
Ring-s) per MOSFET, HPTP / HP-PCM 0.34 K/W
Integrated body diode
VE=Vsp -Ib=83 A Tj =25°C 4.61 \'
Vas=-4V .
chiplevel T;=150°C 4.31 \Y
Veo=Vspo| .. T,=25°C 3.80 \
chiplevel
T;=150°C 3.60 \Y
rF=rsp . T;=25°C 9.7 mQ
chiplevel
T;=150°C 8.5 mQ
tl’l’ VDD = 600 V T] = 150 oC 40 ns
Qi -lp=160 A T;=150°C 4 puC
ler di/dters = 12 kA/us | T; =150 °C 214 A
Ex Ves=-4V T,=150°C 1.4 mJ
Characteristics
Symbol |Conditions min. typ. max. | Unit
Diode 1
VE lr=100 A Tj=25°C 1.75 1.95 \%
chiplevel T;=150°C 1.56 1.76 \Y
VEo ) T;=25°C 1.10 1.20 Vv
chiplevel
T;=150°C 0.76 0.86 \
e . T;=25°C 6.5 75 mQ
chiplevel
T;=150°C 8.0 9.0 mQ
IrRM - A
er - UC
E - mJ
Rin(-s) per Diode, P12 (Reference) 0.83 K/W
Rin(-s) per Diode, HPTP / HP-PCM 0.56 K/W
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SEMITOP®E2

3-Level ANPC (Full SiC)
SK150AMLI120CR0O3TE2

Features*

¢ Optimized design for superior thermal
performance

Low inductance design

Press-Fit contact technology
Optimized for LF/HF operation

Suited to bidirectional power flow
1200V Planar Gen3 SiC MOSFET
1200V Generation 7 IGBT (M7)
Simple to drive with +15V gate voltage
Optimized switching stability thanks to
module integrated gate resistors

¢ Integrated NTC temperature sensor

¢ UL recognized file no. E 63 532

Typical Applications

* Energy Storage Systems
e Solar

Remarks

* Recommended Tjp=-40...+150 °C

* Recommended turn-off / turn-on gate
voltage Vgs = -4...0/+15V
MOSFET1: MOSFETs M2,M3
IGBT1: IGBTs T1,T4,T5,T6

Diode1: Diodes D1,D4

Diode2: Diodes D5,D6

Characteristics

Symbol | Conditions min. typ. max. ‘ Unit
Diode 2
Ve lF=75A T,=25°C 2.17 2.49 v

chiplevel T;=150°C 2.11 2.42 \%
Veo . T;=25°C 1.30 1.50 \

chiplevel

T;=150°C 0.90 1.10 \Y

re . T;=25°C 12 13 mQ

chiplevel

T;=150°C 16 18 mQ

IrRRM - A
Qr - puC
= - mJ
Rin(-s) per Diode, P12 (reference) 0.82 K/W
Ring-s) per Diode, HPTP / HP-PCM 0.55 K/W
Characteristics
Symbol |Conditions min. typ. max. | Unit
Module
Lee 15 nH
Mg to heatsink 1.6 2.3 Nm
w weight 35 g
Characteristics
Symbol |Conditions min. typ. max. | Unit
Temperature Sensor
R100 T=100°C (R25=5 kQ) 493 + 5% Q
Bos/ss Rm=Ras5*exp[Bas/gs*(1/T-1/298)], T[K] 3420 K
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Fig.1: Typ. MOSFET forward output characteristic, incl.
Rop+ ss'
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Fig. 1a: Typ. MOSFET reverse output characteristics,
incl. Rpp; ss'
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Fig. 2: MOSFET Rated current vs. Temperature 1d=f(Ts)
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Fig. 3: Typ. MOSFET switching energy E =f (Ip) at Rg1
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Fig. 3a: Typ. MOSFET switching energy E = f (Ip) at Ra2
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Fig. 4: Typ. MOSFET switching energy E = f (Rg) at Ip+
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Fig. 4a: Typ. MOSFET switching energy E =f (Rg) at Ip2 Fig. 5: Typ. MOSFET transfer characteristic
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Fig. 11: Typ. diode peak reverse recovery current Fig. 13: MOSFET Reverse Bias Safe Operating Area
Irr = f (dig/dt) (RBSOA)
200 . T / 175 \
A r Vee=15V I, /( 13‘V [A] ‘ ‘ T;=175°C
s | Vee2 15V
175 7 7 1 HPTP/HP-PCM || YeE |
N // / %0
1
150
") 125 \\(
1/ L___L P12
125 1 / / ~< \
U/ nv | 100 o
VA ~~
100 7 7~ RS
1 // o~ ~
/4 7 iy
75 7 o
N/ .
)
%0 ! 2y ” )
Il
/ | N
/ \
25 --- 7= 25°C |C25 *\
I — T,=150°CH \
0 J ‘ I I : I I 0 h
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Vee v 0 Ts 25 50 75 100 125 150[°C] 175
. T Fig. 15: Typ. IGBT1 rated current vs. temperature I =
Fig. 14: Typ. IGBT1 forward characteristic, incl. Rcc ee f(‘?) yp P C
S

© by Semikron Danfoss Rev. 2.0 - 09.05.2024




200 — T 20 I ‘
T i | / M [|!cpuse = 100 A /
O ; 16 | Vec =600V
t, =80 ps I,
150 HVee =20V ,' . ,/
! /
'/ /
|
100 T
1 4
Vi /
/ 0 //
50 / //
{ -4
Ic //l VGE /
0 i 8
0 . 3 6 9 I 0 o, 300 600 900 gy 1200
Fig.16: Typ. IGBT1 transfer characteristic Fig. 17: Typ. IGBT1 gate charge characteristic
150 7 200
(A ) / A /
/ / 175 4
125 I/ {I
l, 150 +
’ !
100 y/ . /I [
7
s / /.
/ 100 /I
/1 7
’ 75 1
50 /I' 'l
’ A
50
25 //” / /I
| /’I - ???333 25 //, --- T= 25°CH|
F Pad —_— iT 1 le ’ —  T;=150°C||
0 _r [ [ [ -1 [ [
0
00, 1.0 20 3.0 v 4.0 00y, 1.0 2.0 3.0 Vv 40
Fig. 18: Typ. Diode2 forward charact., incl. Rcc+ee Fig. 19: Typ. Diode1 forward charact., incl. Rcc+ee

© by Semikron Danfoss

Rev. 2.0 - 09.05.2024




SK150AMLI120CRO3TE2

12+0.35
-—
16.5+0.5

52201 g w ﬁﬁ'aausm'om'us de R 8
\

: o g
Oeco® Oe® 24 ol o °s @
OGO SO0 T ] s

ST © 17.6 | | o |
OO © 14.4 | | oo |
e eneeaacar S A £ N R
alelale) olels] 0 -3 o lesw T
OO DB % 1.6 — \ T 20 & oM o
@ OO0® QO@ = 1.6 0 E\M’ otm | oM N
0000 SO® 0 4.8 ﬁ‘ / oM >
Ul @cco oC® | 5o~ me LT
BOOO QO® 12—} o BR o [
O@BO OO0 14.4 s 0 7 oes |
®OOO QO® 17.6 —————+——@BR | oot |
®OOO OO® 08— omr . egg:
pli i il LR G
42.5£0.2
48303 ———— = - Pin-Grid 3.2 mm
L S—— - Tolerance of PCB hole pattern
62.8+0.5 - - Diameters of drill @ 1.15mm

- Copper thickness in hole 25 - 50 pm
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refer to SEMITOP E1/E2 Mounting Instruction
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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.

10 Rev. 2.0 - 09.05.2024 © by Semikron Danfoss



