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650V Silicon Carbide (SiC) MOSFET

MAIN CHARACTERISTICS
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FEATURES

43rd generation SiC MOSFET technology

+Optimized package with separate driver source pin
+8mm of creepage distance between drain and source
tHigh blocking voltage with low on-resistance
¢High-speed switching with low capacitances

tFast intrinsic diode with low reverse recovery (Qrr)

APPLICATIONS
+Motor Drives

1

Driver
Source

Drain (Tab)

Power
Source

1. Drain (Tab)

2. Power Source
3. Driver Source
4.Gate

¢EV Charging Station T0-247-4L
tHigh Voltage DC/DC Converters
Absolute Maximum Ratings (Tc = 25°C, unless otherwise specified )
Characteristics Symbols Value Units
Drain-Source Voltage Vbs 650 \)
Gate-source Voltage (dynamic) AC (f >1Hz) Max Ves -8/ +19 \)
Gate source voltage (static) Vasop -4/ +15 \'
. . Ves=0, Tc=25 C 70
D

Continue Drain Current Vas=15V, Te=100 C Io 49 A
Gate source voltage (static) pulse Ip 217 A
Avalanche Capability
Vop=100V,Ves=15V,L= 1mH Eas 450 mJ
Avalanche Peak Current | 30 A
Vpp=100V,Ves=15V,L= 1mH AV
Power Dissipation Tc=25C Po 246
Operating Temperature Range T, 175 °C
Storage Temperature Range Tste -40 to +175 °C
Solder Temperature °
1.6mm from case for 10s T 260 c

. 1 Nm
Mounting Torque (M3 or 6-32 screw) My 8.8 Lbf-in
Thermal Resistance, Junction to Case Resc 0.61 °C/IW
Thermal Resistance, Junction to Ambient ReJa 40 °C/IW

Note: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
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Electrical Characteristics at Tc=25°C unless otherwise specified
Characteristics Test Condition Symbols Min Typ Max Units
Drain-Source Breakdown Voltage Ves=0V, Ip=100uA BVbss 650 - - \")
Drain-Source Leakage Current Vbs =650 V, Ves=0 V lpss - 1 50 MA
Ves = 15V, Vps = OV less 1 200 nA
Gate Source Leakage current
Vags = -4V, Vps = 0V IGSS -1 -200 nA
Tj=25C 1.8 - 3.6
Gate-Source Threshold Voltage Vbs=Vas, [b=10mA | Tj=150C Vasith) - 2.0 - Vv
Tj=175C - 1.9 -
Tj=25TC - 30 41 mQ
. . VGs=1 5V . _ o
Drain-source on-state resistance Io=30A Tj=150C Rps(on) - 37 - mQ
Tj=175C - 41 - mQ
Forward Transconductance Vbs = 20V, 1b=30A gfs - 23 - S
Input Capacitance Ciss - 2550 -
Output Capacitance Vos = 400V Coss - 215 - pF
Ves= 0V
Reverse Transfer Capacitance f=1MHz Crss - 6 -
Coss stored energy Eoss - 21 - uJ
Turn-on switching energy Eon - 110 - uJ
Turn off switching ener: E - 15 - J
9 energy Vos = 400V il H
Turn-on Delay Time Io = 30A td(on) - 14 -
Ves = -4V/ 15V
Rise Time Ra(ext) = 2Q T - 17 -
L=200uH ns
Turn-Off Delay Time ta(orF) - 27 -
Fall Time t - 7 -
Total Gate Charge Qq - 111 -
VDs = 400V,
Gate to Source Charge Io =30A Qgs - 32 - nC
Ves = -4V/ 15V
Gate to Source Charge Qgq - 41 -
Ves= -4V, Isp =15A Tj=25 ‘C - 4.5 -
Diode forward voltage Vsp Vv
Ves= -4V, lsp =30A Tj=150 C. - 4.7 -
Diode forward current Ves = -4V Is - - 41 A
Reverse recovery time trr - 15 - nS
Ves = -4V , lso= 30A,
Reverse recovery charge Ve =400V Qrr - 198 - uC
dle/dt =3300A/ps
Peak reverse recovery current Irrm - 23 - A
Switching Times Definition and Test Circuit
Y VGSS
Ves
vGs
R I
10 % L = 100uH = I: Q:
i t i Vgs = -4V
Vbs i | LD(.. —4
— 90 % C) T~
Ip i -
] =
i 110 % ,_%Jq Q:
Dot t JuL |
td(on)-ﬂ: r_ : Q1 and Q2 are the same P/Ns
= lon="
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Typical Characteristics
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Figure 1. On Region Characteristics Figure 2. On-Resistance vs. Temperature
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Figure 3. On-Resistance vs. Drain Current
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Figure 5. Transfer Characteristic Figure 6. Gate Charge Characteristics
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Typical Characteristics
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Figure 7. Capacitance vs Drain to Source Figure 8. Output Capacitor Stored Energy
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Figure 10. Junction- case Transient Thermal

Figure 11. Safe Operating Area Response Curve
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Marking Diagram

Cyclecode:X X X XX

O L.
sONEON
—_— | YEW Gatapons
Model name ———» XXXXXX Monthly-code
XXXXX <4+—— Cycle code
M Iy o—
TIRTT
Ordering information
Model name Package Unit Weight Base Quantity Packing Quantity
YFWM370065PT TO-247-4L 0.2420z(6.85g) 30pcs/tube 600PCS/Box 2400PCS/Carton
Package Dimensions
TO-247-4L
Symbol Dimensions in mm Dimensions in Inch
D Min. Max. Min. Max.
D1 = A 4.90 5.10 0.193 0.201
— o A1 1.90 2.10 0.075 0.083
o[ JT > 2 “"J ]| A2 2.29 2.54 0.090 0.100
L Q?I%Z\/ . ] b 1.07 1.33 0.042 0.052
= ) b1 1.20 1.50 0.047 0.059
Y ‘ B2 2.40 2.80 0.094 0.110
am i B3 2.40 2.69 0.094 0.106
o) 3] o2 !H! ! 1| A2 0.55 0.68 0.022 0.027
Ti[_ : b1 | D 15.77 16.03 0.621 0.631
- | lLiil_b D1 11.60 12.00 0.457 0.472
i ! D2 2.40 2.70 0.094 0.106
E 23.30 23.70 0.917 0.933
AL 118 L= e 2.54(BSC) 0.100(BSC)
el 5.08(BSC) 0.200(BSC)
J‘: ::I et < F 6.05 6.25 0.238 0.246
F1 5.50 5.90 0.217 0.232
F2 9.30 9.70 0.366 0.382
L 17.20 17.60 0.677 0.693
L1 4.05 4.35 0.159 0.171
L2 2.35 2.65 0.093 0.104
) 3.50 3.70 0.138 0.146
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Disclaimer

The information presented in this document is for reference only. GuangDong Youfeng Microelectronics
Co.,Ltd. reserves the right to make changes without notice for the specification of the products displayed
herein to improve reliability, function or design or otherwise. The product listed herein is designed to be used
with ordinary electronic equipment or devices, and not designed to be used with equipment or devices which
require high level of reliability and the malfunction of with would directly endanger human life (such as medical
instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and
other safety devices),YFW or anyone on its behalf, assumes no responsibility or liability for any damages
resulting from such improper use of sale. This publication supersedes & replaces all information previously

supplied. For additional information, please visit our website https://www.yfwdiode.com, or consult YFW sales

office for further assistance.
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