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General Description

ik

Specifically designed for Automotive applications, this SiC Power MOSFET utilizes the latest processing

techniques to achieve extremely low on-resistance per unit area.
ATE e — K N N B R AL EE DR MOSFET = i, SR 7 26 T2 HOR, 7= i i s (7 T FL 5
T8 R PH AR I

Features

RF AR

e High Speed Switching with Low Capacitances
TP R, ZF AR/

e High Blocking Voltage with Low Rps(on)
BEL b Fb M s, 36 R BELAER

e 100% avalanche tested
100% i iof 25 31 ik s(2)
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e Halogen Free

TR ILE

Typical Applications
SR N

e Solar Inverters
K PH RE YA 2%

e EV motor drive
EV HHLIKS)

¢ High Voltage DC/DC Converters
ik DC/DC 25t #%

¢ Switched mode power supplies

TFRA L

Ordering Information

WER

Type BVpss|V] Rpson[MmL2] Tijmax[°C] Marking Packing
S TR R E 58 L RH RES R Frid eSSV
BSKE020T120 1200 20 175 020T120 TO247-4L
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Maximum Rated Values
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BRRBESH
Parameter Symbol Value Unit
S8 inc HiE LA
Drain-Source Voltage, Tj>25°C
JR-JR LR, Ti=25°C Vbss 1200 Vv
Drain Current(continuous)at Tc=25°C 95
W T IR AR R AL (RRE) .
D
Drain Current(continuous)at Tc=100°C 25 A
Tc=100°C Ntk L (FF4E)
Pulsed Drain current, tp limited by Tjmax I 380
%Eﬁ*&ﬂﬂ(ﬁlﬂ EE/JIL’ Hﬂ( HTIETJX T_] max KE%J oM
Gate-Source Voltage
N N max -3/+
- P Ves 8122 v
Gate-Source Voltage
(Recommended operational values) Vsop -5/+18 A%
MR -Y5AN P s (HERE TAE HLES)
Power Dissipation Tc = 25°C
HFERII % o R W
Storage Temperature Range T
A7 L
T - -55to +175
Operating junction temperature Range T oC
TAESHR y
Solder Temperature, 1.6mm case from forl0s T 260
JBE IR '
Mounting Torque M 1 Nm
w4 )15 ‘ 8.8 Tbf-in
Caution: These values must not be exceeded under any conditions.
R ARFRAF T EASRERE IR .
Thermal Resistance
#EE
Parameter Symbol Value Unit
8 (nc =1 YDA
Thermal Resistance, Junction to Case, Max. R 0.35
gh-E e oic ’
°C/W
Thermal Resistance, Junction to Ambient, Max. 35
5 FR B A Raia
ey iR FRA.AM Wk 2 0f 10
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Electrical Characteristic at Tj =25°C (unless otherwise specified)

Tj=25°CH} B 2255 (BRI )
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Value
Parameter Symbol Conditions fE Unit
¥ me M Min. Typ. Max. BT
B | BAE | BK
iz B iz
Static Characteristic
B AR
Drain to Source Breakdown Voltage Vas=0V, Ip=100uA,
i - 1 57 W P BVpss T=25°C 120001 - - M
Zero Gate Voltage Drain Current I Vps=1200V, Vgs=0V, i i 100 A
IR -6 B O L3 DS Tj=25°C H
Gate to Body Leakage Current
W foss VoY, Vo OX - S
Gate to Body Leak: C t
bﬁ*fﬁj? 1‘5(‘4)/)% Eae}% R Iscs Vas=-8V, Vps=0V - - 100 nA
Ves=18V, Ip=60A, ) 20 30
Static Drain-source On Resistance R Ti=25°C 0
N N T8 DS(on)
T=175°C ) )
Forward Transconductance Vps=20V, Ip=60A,
5 gfs T=25°C - g0 - S
Vps=Vas, Ips=20mA
"o ’ 2.0 2.8 4.0
Gate Threshold Voltage v T=25°C v
3 . GS(th)
%*&'/}E‘:*& I:EJ {E EEAH__{ VDS:VGS, IDSZZOmA, i 2 O i
T=175°C ’
Resi
bG%f‘gﬁ g Ra f-1MHz C 24| - Q
Dynamic Characteristic
Input Capacitance
i@p)li Eafe;f Ciss - 6145 | -
Output Capacitance Vps=1000V,
S Coss f=IMH, - 230 | - oF
Vgs=0V
Reverse Transfer Capacitance C 1
S e A L 2% s > i
Total Gate Charge
HIFRR 3 25 Qeton Vop=800V, -] 200 ) -
Ip=60A, nC
Gate-source Charge Vae=-5/18V 64
-5 Qs - -
Pt fgAs. Al TR 30f10
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Gate-Drain Charge

- Qus e
Switching Characteristic at T;=25°C (Inductive Load)
T=25°CHf FF R4t (BB FAED)
Value
Parameter Symbol Conditions i ﬁT M Unit
5% w5 bt fn. | Typ | Max. | gy
B | BB | BX
i1 i i1
MOSFET Characteristic
MOSFET $t4
Turn-on delay time ¢ 27
N FiR B d(on) - -
fﬁfkﬁm Vps=800V,
ise time
\ : Vas=-5/18V, i i
LI t L oA '8 N
Turn-off delay time . Rern = 5’ a 75
K 23R I [ dom o N ) )
. L=200p:H
Fall time ¢ 46
T i ] '
Turn-on Switching Energy Eon \\]]DS_:EBSO/(K’V 0.46
THBIE o5~ S/IBY. |
Ip=50A, m]
Turn-oft Switching Energy Ra(exy=5Q
S W e Eoff ’ - 1.0 -
SR © L=200uH
SOURCE-DRAIN DIODE CHARACTERISTICS
TR - Ttk — R R 1
Vgs=-5V,
L Isp=30A, - 3.2 -
Source to Drain Diode Forward T=25°C
Voltage Vsp VJ —sv v
V5 R - A L [7) R o R
Isp=30A, - 2.3 -
T=175°C
Continuous Diode Forward Current
. Tc=25°C A -
7 Is c 95 A
Reverse recovery time
R S 6] ’“ T=25°C, I s
Recovered charge Vas =-5V/18Y,
'W(E Eﬁﬁ er VR=800V, - 130 - nC
Peak reverse recovery current I Isp=50A 106 A
S 7] WAL HL IR " '
Notes:
a: Repetitive Rating : Pulse width limited by maximum junction temperature
b: Essentially independent of operating temperature
vE:
a: HEEJEH: Bkih T2 IR T R ORES IR
b: A b5 TARREILK
iy R FRA.AM TR 4 of 10



Electrical characteristics diagram
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Figure 1. Output Characteristics T; = -55°C
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Figure 3. Output Characteristics T; =175°C

120

Conditions: Vas=20V Ves=12V _
Tj=175°C Ves=10V
tp<200us cs=14

1004 Ves=16V,
Vas=18'
=
€ 80
g Ves=8V|
=1
o
8
S 60
o
wv
<
e
Q 40
wv
=]
204
0 1 2 3 4 5 6 7 8 9 10
VDS, Drain-Source Voltage(V)
Figure 5. Transfer Characteristic
for Various Junction Temperatures
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Figure 2. Output Characteristics Ty = 25C
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Figure 4. On-Resistance For Various Gate Voltage
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Figure 6. Threshold Voltage vs. Temperature
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IDS,Drain-Source Current(A)

DS, Drain-Source Current(A)
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Figure 7. Bedy Diode Characteristics at -55°C
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Figure 9. Body Diode Characteristics at 175°C
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Figure 11. Gate Charge Characteristics
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Figure 8. Body Diode Characteristics at 25°C
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Figure 10. Capacitances vs. Drain-Source Voltage
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Figure 12. Forward Voltage vs.Junction Temperature
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Figure 13. Body Diode Characteristics for Various Junction
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Figure 15. Switching Times vs.Junction Temperature
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Figurel7. Power Dissipation Derating
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Figure 14. Clamped Inductive Switching Energy
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Figure 16. On-Resistance vs.Drain Current
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Figure 18 Transient Thermal Impendance
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TO247-4L Packing Outline Dimensions:
TO247-4L H3EHMY R~

f
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BSKE(020T120

Mechanical
. Dimensions
Dim. /mm
MIN MAX
A 4.83 5.21
. Al 1.90 2.16
El A\
E2 )| o B 1.07 1.33
T,
0 01 ;
“E?L O J’i’] I ” B2 2.39 2.94
== [,
| — A = == —
" SO 3 C 0.55 0.68
o E3
D 23.2 23.
AN =7 3.25 3.65
o L[ 1
5 D1 16.35 16.75
E 15.74 16.14
JLC F1 3.68 5.10
64 sl 105 e 2.34 2.74
0 Loy | 1 _TI“
Ll L el 4.88 5.28
U
0. t;‘:‘f‘L—';! 3
o, L 17.31 17.82
L1 3.97 4.37
OP2 3.50 3.70
S 6.05 6.27
Q 5.49 6.00
Note: The mold may vary little from different packaging plants, please refer to the actual product.
i HHE PERFEAMER, BUSWHRRS

Packing ©@3%
Package 4335 Pcs/tube Tube/ inner box Inner box/ carton Pcs/carton
° for et A FI5ME
Tube & 30 12 6 2160

UL R A.AM TIK 8 of 10
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DISCLAIMER 4% 30l

Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT or other WRITTEN
DOCUMENTS, the Warranty Period for products specified in this specification shall be one year from the
date of purchase if the products are properly preserved.

Special instructions: Storage Temperature: 20+5°C; Relative Humidity: 30%-60%; The product should be
stored in a place away from direct light and vibration.

JERARI: BRI AE A AR OB AR A TS b S AT L€ 4t 77 i 2 S R AR OL T B ISR RS, AR
FRRE A5 FITIR 7= it o ORI D — 4

FRER VI : AEAFIRE: 2045°C: MHRHRE: 30%-60%; 7=&hSNHCE TREeH Ty, Bk Es).

Our Company is committed to enhancing product quality and stability. This specification serves solely to
delineate technical product details.

RAFHA TR R ESREE. A2 HE, AE TR AR EARE B
Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the
products and variations in testing environments and systems may result in a certain failure rate,
including potential malfunctions or failures under specific conditions. Consequently, the Company does
not warrant the accuracy of the information contained in this specification, nor the fitness for a
particular purpose or merchantability of the products. The information in this specification shall not

be construed as a guarantee or commitment regarding product functionality, condition, or quality.

REAXAFCREGHE A RER, BEHTHRESFEBREEULNKTE. RENER, FE—EHN
AR e AR 2 DA T AR FE SR B R L T IR R S 3. BRI, AR R AR E AR SUME P BTG B R R
FEAERC. EWE. AXHEREE B ANBMAE AT RIIRE. FERRBIRIES K.

The content contained in this specification shall not be construed as any express, implied, or otherwise
grant and/or license to patents, trademarks, copyrights, or other intellectual property rights owned by
the Company or third parties. The Company's commitments regarding product intellectual property
are strictly limited to the terms expressly stated in SEPARATE WRITTEN AGREEMENTS with
Customers. Reverse-engineering, disassembly, or any form of amalysis of the product is strictly

prohibited without the Company's prior written consent.

EXHFTRAR, DR ARFTBAMAFERERN. Bix GiR) KARBEERRPBUS H T
IR BN BRIEAN 7 BB Lk R /BRVF AT s A B4 SO BT 9107 i AR =B AR, R T 5% 57
ITIERPHEEELCH RARANE. REAAFFEAF, FIEE X7 ET EAH TR ME
A T2 .

The Company shall not be held liable for any product damage or consequential incidents resulting
from usage beyond the recommended storage conditions, operating parameters, or absolute maximum
ratings (or other explicitly stated limits) specified in this specification. Customers must strictly adhere
to the operational procedures and conditions outlined in the latest version of the specification when

utilizing or testing the product. Customers are responsible for complying with safety standards,

UL R A.AM TR 9 of 10
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including but not limited to redundant design, fire prevention measures, and fault prevention, to design

and maintain a safe and stable system environment. Customers must verify all functionalities described
in this specification before or during actual application to ensure product suitability, safety (preventing
potential accidents, fires, or public harm etc.), and reliability. It is recommended that Customers
consult our company prior to testing to confirm whether the product information adequately covers

the application requirements.

EMBHA BRI R RS RENBRRBESHFM (G HmE £/, &R
PR BE R EHMR A, AABNREMRIE. HESEMAFMRE, MRS RA S LA
SERIBRIE D REBUR KA BT HERABRANK. ZPEREENZEMN (BETTRETT. BikREE. &
METET ) Wt ZEERBEMREI, ELORMAR. BEERRN A s BAEA SO B ik BRI RE
DARAfRE A M. et (BB R RAEMEMER. KREAESHGES) itk 2ilE A ENR
BRI & A AT, DARIE™ M5 B2 S T LR =M TR,

This product shall not be used in any equipment or applications requiring higher reliability or quality
standards where failure could result in personal injury, death, or catastrophic events, including but not
limited to nuclear control systems, aircraft/aviation components, maritime/rail transport equipment,
traffic signaling devices, combustion control systems, medical equipment, or other safety-critical
applications. = Customers must procure genuine products exclusively through the Company or
authorized channels, and utilize them strictly within legally permitted boundaries and under
conditions expressly defined in this specification. The Company disclaims all liability for losses,
damages, or injuries arising from non-compliance with these requirements.

MR AR ENAE - SR ETGREELREANEREE L, UaSIBARGTERINRE,
AR TREH RS, WIARMZESM, HfH. SUESERRE, TEFSEE, REEH®RE, B
GREULTARZERREE. FPNETAAFAREE A AR REWLER, FNAERRLAR
WE N EAHABE AT EE. FEEH, SUERRASHER, 2RSS

The information presented in this specification constitutes the latest product details compiled and recorded by
our Company with reasonable efforts at the time of publication. To ensure greater accuracy, our Company
reserves the right to make periodic corrections, modifications, and version updates to this specification
without prior notice.  Customers should always refer to the latest version when using or consulting this

document.

AN R UG, B RATI AR 5 RGBS D) B I 7 i o 15 R AR AL IR RS B
A TR AL S D A AT AR O UR) . P A PSR BN 8 P T A
This specification is written in both Chinese and English, and in case of any conflict between the Chinese and

English versions, the Chinese version shall prevail.

AT AR SESOREAS WA AR Z AL, DR SC A B
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