S'E‘Ff D RINTEZEHEFHERAT  SMC40N120T4BS
2L e Shenzhen SiCred Microelectronics Co.,Ltd SiC MOSFET

Vbos - 1200V
Ib (Tc=25°C) =59A
Rbs(on).typ = 40 mMQ@ Ves=20V TO-247-4
7
"y
& Q@
& v
e
Features Package Parameters
® Wide bandgap SiC MOSFET technology
® Low On-Resistance with High Blocking Voltage Part Number Marking Package
® Low Capacitances with High-Speed switching
SMC40N120T4BS | SMC40N120T4BS | T0-247-4
® Low reverse recovery(Qrr)
® Halogen free, RoHs compliant

Benefits

® Reduce switching losses

® Increased system Switching Frequency Drﬂwm
® Increased power density
® Reduction of heat sink requirements / .

. . Gate(4) “+ & |
Applications < O I J}/
® Switch mode power supplies T
® Renewable energy Kelvin Power

. source|3) j.r,r,'uun:z::[?]
® Motor drives -
® High voltage DC/DC converters

Package Pin Definitions

Pin1- Drain /
Pin2- Power Source

Pin3- Kelvin Source Ro H S
Pin4- Gate
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ShenZhen SiCred Microelectronics Co.,Ltd

SMC40N120T4BS
SiC MOSFET

Maximum Ratings (T¢c=25C unless otherwise specified)

Symbol Parameter Test conditions Value Unit Note
Vbsmax Drain-Source Voltage Ves= 0V, Ip= 100pA 1200 \Y
VGsmax Gate-Source voltage AC (f>1Hz) -10/+25 \Y,
VGsop Recommend Gate-Source Voltage Static -5/+20 \Y
Ves =20V, Tc=25°C 59
Ip Continuous Drain current A Fig. 14
Ves =20V, Tc=100°C 42
Ip,puise Pulsed Drain Current Pulse with &, limited by Tjmax 160 A Fig. 18
Po Power Dissipation Tc=25°C, Tj=175°C 300 w Fig. 16
T Operating junction temperature -55~150 °C
Tstg Storage temperature -55~150 °C
TO-247 mounting torque M3 Screw 0.7 Nm
Electrical Characteristics Tj=25°C unless otherwise specified
Static Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. | Max.
Drain-Source Breakdown _ _
V(BRr)pss voltage Vies= 0V, Ip= 100pA 1200 \%
Ves= Vbs, Ip=9.5mA 2.6 ]
Vesitn) Gate Threshold voltage \% Fig. 9
VGS= VDs, Ip= 9.5mA, Tj=175°C 1.5
Gate-Source Leakage _ _
less current Ves =20V, Vps= 0V 250 nA
Zero Gate Voltage Drain _ _ . oro
Ipss Current Vs = 1200V, Vss= 0V, Tj= 25°C 1 100 MA
Drain-Source  On-state | Ves =20V, Io=40A 42 65 Fig. 3, 4,
Rbs(on) Resistance mQ 5
Ves =20V, Ip=40A, Tj= 175°C 90
Ves =20V, Ip= 40A 15
gs Transconductance S Fig. 6
Ves =20V, Ip=40A, Tj= 175°C 1
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SMC40N120T4BS

SiC MOSFET

Thermal Characteristics

Val ni
Symbol Parameter - alue Unit Note
Min. Typ. Max.
Rinc) Thermal resistance from Junction to Case 0.5 K/W
Fig. 15
Ringa) Thermal resistance from Junction to Ambient 40 K/W
Gate Charge Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Qcs Gate to Source Charge 24
Vs = 800V
. o= 40A nC Fig. 10
Qap Gate to Drain Charge 51
VGS =-5V/20V
Qe Total Gate Charge 97
AC Characteristics (T7=25°C unless otherwise specified)
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ciss Input Capacitance 2229 pF
Ves=0V, Vps= 1000V
f=1MHz Fig. 13
Coss Output Capacitance 110 pF
Vac =25 mV
Reverse Transfer
Cros Capacitance 3.6 pF
Raint) Internal Gate Resistance =1 MHz, Vac = 25mV 1.4 Q
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SiC MOSFET

| o Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
ta(on) Turn-On Delay Time 21.5 nS
Vs = 800V, Vgs = -5V/20V
t Rise Time 114.5 nS i
' Io= 40A, Rogny = 2.2 Q Fig. 22
L=100uH
La(or Turn-Off Delay Time 42.5 nS
Inductive load
tr Fall Time 21.5 nS
Eon Turn-On Energy 33 mJ
Fig. 21
Eor Turn-Off Energy 2.5 mJ
Reverse Diode Characteristics (T7=25°C unless otherwise specified)
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ves= -4V, Isp=20A 4.0
Vsp Diode Forward Voltage \ Fig. 7,8
Ves=<4V, Isp=20A, Tj=175°C 3.5
Continuous Diode
fs Forward Current Tc=25°C 65 A
) Ves= -4V
Is, puise Diode Pulse Current 160 A
Pulse width t, limited by Tjmax
tir Reverse Recovery Time 90 nS
Ves=-4V, Isp=40A, Tj=25°C
Reverse Recovery | VR = 800V
Qrr Charge 432 nC
R = dif/dt = 1000 A/us
eak Reverse Recovery
frm Current 30 A
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SiC MOSFET

Typical Performance
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Figure 1. Output characteristics at Tj=25°C Figure 2. Output characteristics at Tj=175°C
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Figure 3. Normalized On-Resistance vs. Figure 4. On-Resistance vs. Drain current for Various
Temperature Temperature
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Typical Performance
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Figure 6. Transfer Characteristics for Various
Junction Temperatures

Figure 5. On-Resistance vs. Temperature for
Various Gate Voltage
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Figure 7. Body Diode Characteristics at Tj=25°C

Figure 8. Body Diode Characteristics at Tj=175°C
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Typical Performance
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Figure 9. Threshold Voltage vs. Temperature
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Figure 11. 3rd Quadrant Characteristic at Tj=25°C

Figure 10 Gate Charge Characteristics
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Figure 12. 3rd Quadrant Characteristic at Tj=175°C
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Typical Performance
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Typical Performance

Switching Energy (mJ)
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Figure 17. Output Capacitor Stored Energy Figure 18. Safe Operating Area
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Figure 19. Clamped Inductive Switching Energy Figure 20. Clamped Inductive Switching Energy vs.
vs. Drain Current (Vpp = 600V) Drain Current (Voo = 800V)
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Typical Performance

10 15 20
RG-ext (Q)

Figure 21. Clamped Inductive Switching
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Figure 22. Switching Times vs. Rg(ext)
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Package Dimensions
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it MIN NOM MAX
A 4.80 5.00 5.20
Al 2421 241 2:59
A2 1.85 2.00 2:15
b 1.11 1.21 1.36
b2 1.91 2.01 2:21
b4 281 3.01 321
C 0.51 0.61 0.75
D 20.70 21.00 21.30
D1 16.25 16.55 16.85
E 15.54) 15.80 16.10
Bl 13.00 13.30 13.60
E2 4.80 5.00 5.20
E3 2.30 2.50 2.70
€ 5.44BSC
L 19.62 19.92 20.22
L1 NA NA 4.30
op 3.40 3.60 3.80
OP1 NA NA 7.30
S 6.15BSC
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Revision History

D\c;cur_nent Date of Release Description of Changes
ersion
Rev 0.0 2022-11-03 Target of the datasheet.

SiCred Microelectronics Co.,Ltd

Shenzhen, China
© 2022 SiCred Ltd.

All Rights Reserved.

Information

For further information on technology, delivery terms and conditions and prices, please contact the nearest

SiCred Office

Disclaimer

The information given in this document shall in no event be regarded as a guarantee of conditions or
characteristics. With respect to any examples or hints given herein, any typical values stated herein and/or any
information regarding the application of the device, SiCred Ltd. hereby disclaims any and all

warranties and liabilities of ‘any kind, including without limitation, warranties of non-infringement of intellectual

property rights of any third party.
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