HESEMICON  SC3K040120

40mQ, 1200V Silicon Carbide Power MOSFET

GENERAL DESCRIPTION brain
#3rd generation SIC MOSFET technology CUIATEES
@ High blocking voltage with low on-resistance
@ High-speed switching with low capacitance

@ Fast intrinsic diode with low reverse recovery (§i:‘j)

Driver Power
Source Source
BENEFIT (Pin 3) (Pin 2)

@ Reduce switching losses and minimize gate ringing
@ Higher system efficiency

@ High Temperature Application

@ Hard Switching Higher Reliability

APPILCATIONS

@ High voltage DC / DC converters
@ Switched mode power supplies
@ Motor Drives

23
Features D SSG
€ \/ps=1200V, Ip=55A
@ Rps(on)
TYP:40mQ@Ves= 20V

TO-247-4L

ORDERING INFORMATION

Part No. Package Marking Material Packing
SC3K040120 TO-247-4L SC3K040120 Pb free Tube
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HI-SEMICEN

SC3K040120

ABSOLUTE MAXIMUM RATINGS (Tc=25°C unless otherwise noted)

Characteristics Symbol Test conditions Value Unit
Drain-Source Voltage Vbsmax Ves=0V, Ib=100uA 1200
Gate-Source Voltage (dynamic) VGsmax AC(f>1Hz) -10/+25 \Y
Gate-Source Voltage (static) Vasop Static -5/+20

. . Tc=25°C 55
Continuous Drain Current: Io Ves=20V
Tc=100°C 39 A
Pulsed Drain Current: Ip(puise) Tc=25°C 117
Short Circuit Capability tsc Vpp=800V, Ves=20V 3 uS
Short Circuit Capability Ips Vpp=800V, Vgs=20V 600 A
Total power dissipation Po Tc=25°C 300 W
Operating Junction Temperature T; -- -55t0 175 ©
Storage Temperature Tstg -~ -55 to 150
THERMAL CHARACTERISTICS
Characteristics Symbol MAX Unit
Thermal Resistance, Junction-to-Case ReJc 0.5 CTIW
ELECTRICAL CHARACTERISTICS
Characteristics Symbol Test conditions Min. Typ. | Max. | Unit
Drain-Source Breakdown Voltage | Verpss | Vas=0V, Io=100uA 1200 -- --
T=25C 1.8 35 3.9
Vis=Vas r \%
Gate Threshold Voltage VaGsith) T;=150C -- 2.6 --
Ip=10mA 5
T=175C - 2.5 -
Zero Gate Voltage Drain Current Ipss Vbs=1200V, Ves=0V - - 100 uA
Gate-Source Leakage Current less V6s=20V, Vps=0V -- -- 200 A
n
Gate-Source Leakage Current lgss Vas=-5V, Vps=0V - - -200
Tj=25C : 40 44
) . Vas=20V ;
Drain-Source On-State Resistance RDS(on) T=150C -- 61 - mQ
ID=40A -
T=175C - 69 L
T=25C = 22 b
Vas=20V o
Transconductance gfs T=150C -- 20 -- S
Ip=40A -
T=175C - 19 ~
Internal gate input resistance Rag(iny) f=1MHz, Ip0=0A 2 Q
Input capacitance Ciss Vbps=1000V - 2920 --
Output capacitance Coss Vas=0V -- 151 -- pF
Reverse transfer capacitance Crss f=IMHz -- 8.6 -
Total gate charge Qq Vbs=800V - 143.6 -
Gate-source charge Qgs VaGs=-5V/20V -- 40.2 -- nC
Gate-drain charge Qg Ip=40A - 74.5 -
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HESEMICON  SC3K040120

Characteristics Symbol Test conditions Min. Typ. | Max. | Unit
Turn-On Switching Energy Eon Vps=800V, Vas=-5V/20V - 596 -
Ip=40A, RG(exy=1.5Q uJ
Turn-Off Switching Energy Eorr L=450uH -- 451 -
Turn-On Delay Time td(on) Vbs=800V -- 23.1 --
Rise Time tr Vas=-5V/20V -- 33.6 -- s
n
Turn-Off Delay Time ta(ofn) Ip=40A, Ra(exy=1.5Q - 35.8 -
Fall Time t L=450uH - 19.5 --
» Eas Vop=100V, Vas=20V - 669 - mJ
Avalanche Capability
Tav L=2mH -- 26 -- A

REVERSE DIODE RATINGS AND CHARACTERISTICS

Characteristics Symbol Test conditions Min. Typ. Max. | Unit
Continuous Diode Forward
Is Vas=-5V -- 70 -- A
Current
T;=25C -- 3.9 -
. Vas=-5V N
Diode Forward Voltage Vsp T=150C -- 3.5 - \Y
Isp=20A
T;=175C -- 3.4 -
Reverse Recovery time tir Ves=-5V, Isp=40A 21.6 nS
Reverse Recovery Charge Qrr Vr=800V 369.4 nC
Peak Reverse Recovery Current Lrrm dif/dt=4000A/us 31 A
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HI-SEMICEN

Typical Performance Characteristics
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Figure 1. Output Characteristics, Ty = 25°C
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Figure 5. Transfer Characteristic For Various Junction
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Figure 6. Threshold Voltage vs. Temperature
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Typical Performance Characteristics
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Figure 7. Gate Charge Characteristics
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HESEMICON  SC3K040120

Typical Performance Characteristics
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HESEMICON  SC3K040120

Package Dimensions of TO-247-4L
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PLATING - =—b,b1,b3,65
SECTION "F-F", "G-G" AND "H-H"
SCALE: NONE
MILLIMETERS MILLIMETERS MILLIMETERS
SYMBOL SYMBOL SYMBOL
MIN MAX MIN MAX MIN MAX

A 4.83 5.21 Al 2.29 2.54 A2 1.91 2.16
b’ 1.07 1.28 b 1.07 1.33 bl 2.39 2.94
b2 2.39 2.84 b3 1.07 1. 60 b4 1.07 1.50
b5 2.39 2. 69 b6 2.39 2.64 B7 1.3 1.7
c’ 0.55 0.65 c 0.55 0.68 D 23. 30 23. 60
D1 16. 25 17.65 D2 0.95 1.25 E 15.75 16. 13
El 13.10 14. 15 E2 3. 68 5.10 E3 1. 00 1.90
E4 12. 38 13.43 el 5. 08BSC N 4
e 2. 54BSC X 4° REF T 17.5° REF
L1 3.97 4,37 L2 2.35 2.65 o)y 3.51 3. 65
Q 5. 49 6. 00 S 6. 04 6. 30 L 17. 31 17.82
W 3.5° REF
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Disclaimer:

» Hi-semicon reserves the right to make changes to the information herein for the improvement of the design
and performance without further notice! Customers should obtain the latest relevant information before placing
orders and should verify that such information is complete and current.

» All semiconductor products malfunction or fail with some probability under special conditions. When using Hi-
semicon products in system design or complete machine manufacturing, it is the responsibility of the buyer to
comply with the safety standards strictly and take essential measures to avoid situations in which a malfunction
or failure of such Hi-semicon products could cause loss of body injury or damage to property.

» Hi-semicon will supply the best possible product for customers!
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