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1700V 500mΩ SiC MOSFET 
 
 
Features: 
 High blocking voltage with low Rds(on) 
 High frequency operation with low capacitance 
 Simple to drive and easy to parallel 
 Robust body diode with low Qrr 
 100% Avalanche tested 

Benefits:  
 Superior robustness and system reliability 
 Higher system efficiency 
 Easier paralleling without thermal runaway 
 Capable of high temperature application 
 Faster and more efficient switching 
 
Applications:  
 Auxiliary power supplies 
 Energy storage and battery charging 
 High voltage DC-DC converters 
 Boost converterr  
 UPS and PFC 
 

Key Performance and Package Parameters 
Type VDS RDS(ON) ID@25°C  ID@100°C Marking Package 

PC500S170ALC 1700V 500m 7A 5A PC500S170ALC TO247-3 

Absolute Maximum Ratings(TC=25°C unless otherwise specified) 
Parameter Symbols Conditions Value Unit 

Drain - source voltage VDS(max) VGS=0V, ID=100µA 1700 V 

Gate - source voltage(dynamic) 

 
VGS(max) 

 
AC (f>1Hz) 

 
-10 / +25 V 

 

Gate – source voltage (static) VGS(op) Recommended operation value -5 / +18 to 20 V 

Continuous drain current ID 
VGS =20V, TC=25°C  
VGS =20V, TC=100°C  

7 
5 

A 

Pulsed drain current ID(pulse) TC=25°C  14 A 
Total power dissipation PD TC=25°C , TJ=175°C 83 W 
Operating junction temperature TJ  -55 to 175 °C 
Storage temperature TSTG  -55 to 175 °C 
Soldering  temperature TL  260 °C 
Avalanche capability, single pulse * IAV VDD=100V, VGS=10V, L=2mH 11 A 
Avalanche capability, single pulse ** EAV VDD=100V, VGS=10V, L=2mH 121 mJ 

*100% tested in 63% rating 
**100% tested in 40% rating 
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Electrical Characteristics at TC= 25°C (unless otherwise specified) 

Parameter Symbols Conditions 
Value 

Unit 
Min Typ Max 

Drain-source breakdown voltage V(BR)DSS VGS=0V, ID= 100µA 1700 - - V 

Gate threshold voltage VGS(th) 
VDS=VGS,ID=1mA 2.0 2.8 4.0 

V VDS=VGS,ID=1mA, TJ=150°C 
VDS=VGS,ID=1mA, TJ=175°C 

- 
- 

2.0 
1.9 

- 
- 

Zero gate voltage drain current IDSS 
VDS=1700V, VGS= 0V 0 0.5 60 

uA 
VDS=1700V, VGS= 0V,TJ=175°C - 10 - 

Gate-source leakage current IGSS VGS=20V, VDS=0V 0 5 100 nA 
Gate-source leakage current IGSS VGS=-5V, VDS=0V -100 -5 0 nA 

Drain-source on-state resistance RDS(on) 

VGS=18V, ID=2A - 540 - 

m 
VGS=20V, ID=2A - 500 700 
VGS=18V, ID=2A, TJ=175°C - 1160 - 

VGS=20V, ID=2A, TJ=175°C - 1120 - 

Transconductance gfs 
VDS=20V, ID=2A - 1.26 - 

S 
VDS=20V, ID=2A, TJ=175°C - 1.29 - 

Input capacitance Ciss  
VDS=1200V, VGS=0V 
f=1MHZ, VAC=25mV 

- 215 -  
pF Output capacitance Coss - 12 - 

Reverse transfer capacitance Crss - 1.7 - 
Coss stored energy Eoss - 9.6 - µJ 

Turn-on switching energy Eon VDS=1200V, VGS= -5/20V 
ID= 2A, RG(ext)=2L=1000µH 

- 95 -  
µJ Turn-off switching energy Eoff - 38 - 

Turn-on delay time td(on)  
VDS=1200V, VGS=-5V/20V 
ID= 2A, RG(ext)=2L=1000µH 

- 4.5 -  
 

ns 
Rise time tr - 13 - 
Turn-off delay time td(off) - 22.5 - 
Fall time tf - 62 - 
Total gate charge Qg  

VDS=1200V, VGS=-5V/20V 
ID= 2A 

- 18 -  
nC 

 
Gate-source charge Qgs - 2.8 - 
Gate-drain charge Qgd - 9.9 - 
Internal gate input resistance Rg(int) f=1MHZ, ID= 0A,VAC = 25mV - 5.8 -  

 

Reverse Diode Characteristics at TC= 25°C (unless otherwise specified) 

Parameter Symbols Conditions 
Value 

Unit 
Min Typ Max 

Diode forward voltage VSD 
VGS=-5V, ISD=1A,TJ=25°C - 3.9 - 

V 
VGS=-5V, ISD=1A,TJ=175°C - 3.4 - 

Continuous diode forward current Is VGS=-5V, TJ=25°C  -  - 9 A 
Reverse recovery time trr VGS=-5V, ISD=2A, 

VR=1200V, TJ=25°C, 
dif/dt=3250A/us 

- 4.9 - ns 
Reverse recovery charge Qrr - 28 - nC 
Peak reverse recovery current Irrm - 10 - A 

 
Thermal Characteristics 

Parameter Symbols Conditions 
Value 

Unit 
Min Typ Max 

Thermal resistance Rth(j-c) Junction to case - 1.4 1.8 °C/W 
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Typical Characteristics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

Figure 1: Output Characteristics, TJ = -55°C Figure 2: Output Characteristics, TJ = 25°C 

Figure 3: Output Characteristics, TJ = 175°C Figure 4: Normalized On-Resistance vs. Temperature 

Figure 6: On-Resistance vs. Temperature for  
Various Gate Voltage     

Figure 5: On-Resistance vs. Drain Current for  
Various Temperatures 
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Figure 11: Threshold Voltage vs. Temperature 
 

Figure 9: Body Diode Characteristics @ 25°C 
 

Figure 10: Body Diode Characteristics @ 175°C 
 

Figure 12: Gate Charge Characteristics 
 

Figure 7: Transfer Characteristic for Various  
Junction Temperatures 
 

Figure 8: Body Diode Characteristics @ -55°C 
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Figure 17: Capacitances vs. Drain-Source  
Voltage (0-200V) 
 

Figure 18: Capacitances vs. Drain-Source  
Voltage (0-1200V) 
 

Figure 15: 3rd Quadrant Characteristics @175°C 
 

Figure 16: Output Capacitor Stored Energy 
 

Figure 13: 3rd Quadrant Characteristics @ -55°C 
 

Figure 14: 3rd Quadrant Characteristics @ 25°C 
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Figure 19: Continuous Drain Current Derating vs.  
Case Temperature 

Figure 20: Maximum Power Dissipation Derating vs.  
Case Temperature 
 

Figure 21: Transient Thermal Impedance 
(Junction – Case) 

Figure 22: Safe Operating Area 
 

Figure 23: Clamped Inductive Switching Energy  
vs Drain Current (VDD= 1200V) 
 

Figure 24: Clamped Inductive Switching Energy 
vs External Gate Resistor RG(ext) 
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Figure 25: Switching Times vs Drain 
Current(VDD=1200V) 
 

Figure 26: Switching Times vs External 
Gate Resistor RG(ext) RG(ext) 
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Package Dimensions 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recommended Solder Pad Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Common dimensions(mm) 

Symbol Min Typ Max Symbol Min Typ Max 

A 4.82 5.02 5.22 E1 13.01 13.26 13.51 

A1 2.21 2.41 2.61 E2 4.71 4.91 5.11 

A2 1.8 2.0 2.2 E3 2.26 2.46 2.66 

b 0.95 1.2 1.45 e 5.44BSC 

b1 1.95 2.2 2.45 L 19.82 20.07 20.32 

b2 2.95 3.2 3.45 L1 3.94 4.19 4.44 

c 0.35 0.6 0.85 P 3.41 3.61 3.81 

D 20.75 20.95 21.15 P1 6.94 7.19 7.44 

D1 16.3 16.55 16.8 Q 5.59 5.79 5.99 

D2 0.99 1.19 1.39 S 5.97 6.17 6.37 

E 15.74 15.94 16.14     
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PART NO. SYSTEM : 

  
P  C  500  S  170   A    L  C    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Package type ： 
 “A”: TO-247；“B”:  TO-220；“C”: 
TO-252；“D”: TO-263; “E”: TO-3PN; 
“G”: TO-247 plus; “H”: TO247iPS；
“I”; TO-220F； “J”:TOLL; “T” :TOLT; 
“Q” :Q-DPAK; 

Product type ：“S”：SiC discre ；“M”：

module；“I”：IPM 

Voltage：010=100V； 
065=650V； 120=1200V 

Rds(on) :“016”:16mΩ 

PIN ：“C” : 3 PIN ;  “D”: 4 PIN;   
“E” : 5PIN ;“H” : 8PIN; “G” : 7PIN; “P” : 
16PIN;“V” : 22PIN;  

PARA LIGHT 

Gen+Vgs：“L”: Gen1-20V；“M”:  Gen2 
-15V；“N”: Gen2 - 18V；“O”: Gen2.5 - 
18V;  

Vgs(th): “C”: negative voltage turn off     
“H”: 0 voltage turn off 
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