SWISSSEM

PRELIMINARY DATASHEET #&15
SCS014HG120M24F

m24 1200V Silicon Carbide Power MOSFET (N Channel Enhancement)
=40 1200V ALAELD S MOSFET (N J4TEH 58 )

Package Type: TO-247-

{Pin 4)

Driver
Source

1 234 (Pim 3)

41B

Drain

(Pin 1)

Gate |K—-|—

Power
Source
(Pin 2)

Maximum ratings 5 K& H? 2

PARAMETER
23

Drain-source voltage I Hi/E
Continuos DC drain current
FESLE U I

Peak drain current %15 AR 144E HL
i

Gate-source voltage (DC)
MHERE (D

Gate-source surge voltage 5K i
HE

DC reverse drain current

FLIUR B R

Peak reverse drain current

UEE A [ Y AR FL I
Total power dissipation 5 KT R4

Junction operating temperature
ZAT 4R

Storage temperature 77 fi#iE G

SYMBOL
Ciine)

Vbsmax

lom

Vess

VGS surge

Ism
Ptot
Tyicom

Tstg

Vps =1200 V
b(25°C) =141 A
R(DS)on(25 °C) =14 mQ

= High blocking voltage with low on-resistance

S L T 2 B R MG S FL R
m Very low switching losses

RIF R BiAE

TEST CONDITIONS MIN
TR B/ME

Ves=0V, Tyy=25°C
Ves= 18V, Tc=25°C

Ves= 18 V, Tc= 100 °C

Pulse width tp limited by Tjmax

-8
t,<0.5 s, D < 1% -10
Te=25°C,
Ves= -5 V, limited by Tymax
Te=25°C, Ty =175 °C
-55
-55

Scan for latest product catalogue HHi & & ™

1 Maximum rated values indicate limits beyond which damage to the device may occur per IEC 60747
LR PERRAE 1IEC 60747 K, 5 KAUE A Rl B AT fig 20 2818 iR
2T, = 25 °C, unless otherwise specified / FRAE A A ME, Ty= 25 °C
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352
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I | ] . .
SWISSSEM g
MOSFET? 4
Recommended values #:{E
PARAMETER SYMBOL |TEST CONDITIONS VALUE UNIT
B Fag=2 WA 18 Bhr
Gate-source turn-on voltage
iy Vv 18 v
ﬁﬂ{)ﬁg‘—@ FEHE GS(on)
Gate-source turn-off voltage v 5 v
WS LU o8

Characteristic values 1&fFE

PARAMETER SYMBOL |TEST CONDITIONS MIN TYP | MAX | UNIT
28 Ziines WA BN | BE | BK | B
Drain-source breakdown voltage
. - V Ves <0V, Ip =100 pA, Ty =25 °C 1200 \%
SR Y ok 2 R (eR0ss o ° HA T
Drain-source on-state resistance Ty=25°C 14 18 meQ
5 b 3 v Roscon Io =100 A, Ves = 18 V
[EELETON/ T I 1 FE B Ty=175°C 23 mQ
Drain leakage current
NN . | Vps=1200V, Ves =0V Ty=25°C 1 50 A
TR IR FIA oS bs s ! 4
Gate leakage current
) . | Ves =18V, Vos =0V, Ty =25 °C 1 250 nA
IR s E 3 es8 s oS '
Gate-source threshold voltage . o ) T, Ve = U =22 50 SE| D) Az i
AT 1 GS(th) D= , Vbs = Ves
ﬁﬂ*&’diﬁ*&|ﬂ1ﬁ%}j~i ij =175 °C 2.2 \Y
Vps= 20V, Ip=100 A, Tyy=25°C 56 S
Transconductance % & Ofs
Vps=20V, Ip=100 A, Tyy=175 °C 52 S
Input capacitance i\ 2 Ciss Vps = 1000 V, Ves = 0 V, f = 100 kHz, Vac = 25 4883 nF
mV
Output capacitance ffit H1 7% Coss Ty =25 °C 211 pF
Reverse tansfer capacitance
: Cr 11 F
R I L = P
A PR =
Coss stored energy fii tH FL A4 #6 Eoss (Eoss = fQ(V)dV) 120 yJ
Internal gate resistor 4} P BH Raint f=1 MHz, Vac=25mV, Ves=Vos =0V 2.6 Q
Total gate charge % Ha i & Qs 210 nC
?%ate to source charge #Htk-RH | o Io = 100 A, Voo = 800 V, Ves = -5 V ... 18 V 75 nC
Gate to drain charge Rtk = | Qeo 51 nC

5 Characteristic values according to IEC 60747-8
4Ty = 25 °C, unless otherwise specified / B&IE A H U E, Tv= 25 °C
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Characteristic values (continued) f {8 (4%)

PARAMETER SYMBOL
2 G
Turn-on delay time tacon)
FFIEZER

Rise time tr
Tt R

Turn-off delay time tacorh)
KT HER

Fall time tr

T B 1]

Turn-on switching energy Eon
PiRiikiib=a

Turn-off switching energy Eoft
KIWr5i#E
Body Diode (MOSFET)5
PARAMETER SYMBOL
28 Ciins
Drain-source reverse voltage Vsp
PV 2 1) HL T

MOSFET peak forward recovery|lim
current

WA TE ) P PR UAT

MOSFET forward recovery charge Qr
1E [R5 Ha fif

MOSFET forward recovery time ter
IE [ YRI5 (8]

Package properties #3454

PARAMETER SYMBOL
2 e
Thermal resistance from junction to

case Rth-c)

S5 3 e

5 Characteristic values according to IEC 60747-8

SwissSEM Technologies AG

TEST CONDITIONS
WA

Vee =800V, Ib =100 A,
Re=8.2Q,Ves=-5/+18V

CONDITIONS
TARFAM:

Ves=-5V, Is=100 A

Vps =800V, Is=100 A, Ves =
-5V

di/dt =2970 A/us (25 °C),
dl/dt =3040 A/us (175 °C)

TEST CONDITIONS
TR A

SEM DS 0186 SCS014HG120M24F

Tu=25°C
Tuy=175°C
Tuy=25°C
Tu=175°C
Tu=25°C
Tu=175°C
Ty=25°C
Ty=175°C
Ty=25°C
Tu=175°C
Ty=25°C
Tu=175°C
Ty=25°C
Ty =175 °C
Tu=25°C
Tu=175°C
Tu=25°C
Tu=175°C
Ty=25°C
Tu=175°C

MIN
-2

MIN
B®/ME

MIN

SWissSEM

TYP
L5

43
33
52
51
82
104
16
16
2497
2954
724

758

TYP
#n

4.8
4.0
48
83
0.45
1.57
18

31

TYP

0.25

MAX
=N

MAX
BR{E

UNIT
EL0A

ns
ns
ns
ns
ns
ns
ns
ns
wJ
wJ
wJ

wJ

ns

ns

MAX | UNIT
B/ME | SURE | BUKME | A

K/W
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Characteristics 5148

Figure 1: Output characteristics (typical)
P 1. MOSFET #riidet: (JZUE)

SWissSEM

Figure 2: Output characteristics (typical)
B 2. MOSFET #rihdeit: (JLEU(E)

Ip=f(Vbs) Io=f(Vbs)
Ty =-55°C Ty=25°C
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Figure 3: Output characteristics (typical) Figure 4: Drain-source on-state resistance vs. tempera-
B 3. MOSFET #riifett (JaZUfE) ture
Io=f(Vbs) B 4. RiEHE vs £515
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Figure 5: Drain-source on-state resistance vs. drain cur-

SWissSEM g

Figure 6: Transfer characteristic (typical)

rent B 6. et
E 5. 2@ vs R RR Ip = f(Ves)
Roscony = f(Ip) Vps =20V
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Figure 7: Gate-source threshold voltage vs. temperature

B 7. FREE vs BERE

Figure 8: Body diode characteristic (typical)
Kl 8. kBRI (BAEHE)

Ves = f(Tyj) Is = f(Vsp)
Io =20 mA, Ves = Vbs Tvi=-55°C
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SWissSEM , .

I
I
Figure 9: Body diode characteristic (typical) Figure 10: Body diode characteristic (typical)
B 9. iRt (BAMED B 10. MR iRERerE (JEUED
Is = f(Vsp) Is = f(Vsp)
Ty=25°C Ty=175°C
140 . 140
ov I |
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Figure 11: 3rd quadrant characteristics (typical) Figure 12: 3rd quadrant characteristics (typical)
B 11 =S (A3HE) Kl 12. =ZRMEE (AEH
Io = f(Vbs) Io = f(Vbs)
Tyj=-55°C Ty=25°C
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Figure 13: 3rd quadrant characteristics (typical)
B 13. =ZREE (HLBIED

SWissSEM g

Figure 14: Total gate charge characteristics (typical)

B 14. M efrdet: (REUED

Io=f(Vbs) Ves = f(Qc)
Ty=175°C
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Figure 15: Capacitance vs. drain-source voltage (typical)

B 15. B vs IWRBEE (HLEED

Figure 16: Output capacitor stored energy

B 16. Fil AR R R

C =f(Vos) Eoss= f(Vbs)
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Figure 17: Continuous drain current derating vs. temper-
ature

B 17. Wik B vs il

SWissSEM g

Figure 18: Maximum power dissipation derating vs. tem-
perature

18, #EHITNE vs iR

Io=f(Tc) Po = f(Tc)
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Figure 19: Switching energy vs. Drain current
B 19. SALHBRIFREER vs IWAREBH

E = f(lps)

Vps= 800V, Ves=-5/18 V, T\j = 175 °C

Figure 20: Switching energy vs. temperature
B 20. AL HRITRRER vs G5iR

E = f(TVJ)

Vps= 800V, Ves=-5/18 V, Io = 100 A
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Figure 21: Switching energy vs. Re cext)

B 21. SHALHBRIFREER vs Rocow

E= f(RG ext) )

Vps= 800V, Vgs=-5/18 V, Ib=100 A, T,; = 25 °C

SWissSEM g

Figure 22: Reverse recovery charge vs. dis/dt
Bl 22. RIAKE ST vs die/dt

Qs = f(dif/dt)

Vps= 800V, Vgs=-5/18 V, Ip= 100 A
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Figure 23: Reverse recovery current vs. dir/dt

Figure 24: Safe Operating Area

B 23. RFEIWKE IR vs die/dt Kl 24. & T/EX
|frm= f(dlf/dt) |Ds= f(VDS)
Vps= 800V, Ves=-5/18 V, Ip= 100 A
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Figure 25: Transient thermal impedance (Junction - Case)

& 25. BESHE

SWissSEM

Zingo) = f(tp)
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SWISSSEM
Outline drawing #MEHE
Marking SCSM24F014HG120
i
s A E1 P
E3 . Y/ - a0 E4 /
N YEOCH o
i o4 (¢
= -
T ® @ 5
2 Al RN I
] g bs i
| 4%b3
o
YT b1 U U
A A—-—
Hea 2 0 ; -
b i—l-eQ--——- :
——lbl— el 3l
b2,b4
BASE METAL BASE METAL
7 v
i Aﬁ
PLATING (b, b 1 PLATING - 5 ——i
SECTION "F—F", "G-=G" SECTION "H—H"
SCALE: NONE SCALE: NONE
Svm- Dimensions In Sym- Dimensions In Sym- Dimensions In
gol Millimeters Zol Millimeters E)Iol Millimeters
Min. Max. Min. Max. Min. Max.
A 4.83 521 cl 0.55 0.65 el 5.08 BSC
Al 2.29 2.54 D 20.80 | 21.10 e2 2.79 BSC
A2 1.91 2.16 D1 16.25 | 17.65 e3 2.54 BSC
b 1.10 1.30 D2 2.95 3.35 L 19.72 | 20.32
bl 0.65 0.79 E 15.75 | 16.13 L1 3.97 4.37
b2 1.10 1.25 E1 13.10 | 14.15 oOP 3.51 3.65
b3 1.34 1.44 E2 4.32 5.10 Q 5.49 6.00
b4 0.65 0.74 E3 1.00 1.90 S 6.04 6.30
b5 0.74 1.14 E4 12.38 | 13.43 T 17.5° REF
C 0.55 0.68 E5 14.65 | 15.05

This is an electrostatic sensitive device. 257 fi o # B4 B UK.
This product has been designed and qualified for Industrial Level. 743 #1754 Tl b7t
Note: All dimensions are in mm
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Ordering Information T {5 &

OPTION

%I

Qualification grade % F&% Industrial (F)
Packaging Method 354 =, Tube (_P20)

Revision History f&iT [ 52

Release KA Version R4
2026-08-10 v1.0
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ARTICLE NUMBER
RS

SCS014HG120M24F
SCS014HG120M24F _P20

Description iR

Preliminary Datasheet ¥JiE#i%
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