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SiC MOS P3M06060T3

N-Channel Enhancement Mode

Features 

• Qualified to AEC-Q101

• High Blocking Voltage with Low On-Resistance

• High-Frequency Operation

• Ultra-Small Qgd

• 100% UIS tested

Benefits 

• Improve System Efficiency

• Increase Power Density

• Reduce Heat Sink Requirements

• Reduction of System Cost

Applications 

• Solar Inverters

• EV Battery Chargers

• High Voltage DC/DC Converters

• Switch Mode Power Supplies

Order Information 

Part Number Package Marking 

P3M06060T3 TO-220-3 P3M06060T3 

VRRM = 650 V 

ID = 46 A 

ID(100℃) = 33 A 

RDS(on) = 60 mΩ 

Gate 1 

Drain 2 

Source 3 

TO-220-3 

D 
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1. Maximum Ratings  

At TJ= 25℃, unless specified otherwise 

Parameter Symbol Value Unit Test Conditions 

Drain - Source Voltage VDSmax 650 V 
VGS= -3V 

ID= 100μA 

Gate - Source Voltage 

(dynamic) 
VGSmax -8 / +20 V AC (f>1 Hz) 

Gate - Source Voltage 

(static) 
VGSop -3 / +15 V Static 

Continuous Drain 

Current 
ID 

46 

A 

VGS= 15V 

TC= 25℃ 

33 
VGS= 15V 

TC= 100℃ 

Power Dissipation PD 170 W  

Operating Junction TJ -55 To +175 ℃  

Storage Temperature Tstg -55 To +175 ℃  

Solder Temperature TL 260 ℃  
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2. Electrical Characteristics 

At TJ= 25℃, unless specified otherwise 

Parameter Symbol 

Value 

Unit 
Test 

Conditions 
Min. Typ. Max. 

Drain-Source 

Breakdown Voltage 
V(BR)DSS 650 / / V 

VGS= -3V 

ID= 100μA 

Gate Threshold 

Voltage 
VGS(th) 

1.8 2.2 / V 

(tested after 

30ms pulse at 

VGS=15V) 

VDS= VGS 

ID= 20mA 

TJ= 25℃ 

/ 1.65 / V 

VDS= VGS 

ID= 20mA 

TJ = 175℃ 

Reverse Bias Drain 

Current 
IDSS / 0.5 10 µA 

VGS= -3V 

VDS= 650V 

Gate-Source Leakage 

Current 
IGSS / 20 250 nA 

VGS= 15V 

VDS= 0V 

Drain-Source On-

State Resistance 
RDS(on) 

/ 60 79 mΩ 
VGS= 15V 

ID= 20A 

/ 52 / mΩ 
VGS= 18V 

ID= 20A 

Trans conductance gfs 

/ 12 / S 

VDS= 20V 

IDS= 20A 

TJ= 25℃ 

/ 11 / S 

VDS= 20V 

IDS= 20A 

TJ= 175℃ 
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3. Reverse Diode Characteristics  

At TJ= 25℃, unless specified otherwise 

Parameter Symbol 
Value 

Unit Test Conditions 
Typ. Max. 

Diode Forward Voltage VSDSD



 

  

nwww.pnjsemi.com  Ver. 1.2   Oct. 2021. 202



 

  

nwww.pnjsemi.com  Ver. 1.2   Oct. 2021 Page 8 of 13 

P3M06060T3    SiC MOS    

N-Channel Enhancement Mode 

 
Figure 7. On-Resistance vs. Gate-Source Voltage 

 
Figure 8. Transfer Characteristic for Various Junction 

Temperatures 

 
Figure 9. Body Diode Characteristic at -55℃ 

 
Figure 10. Body Diode Characteristic at 25℃ 

 
Figure 11. Body Diode Characteristic at 125℃ 

 
Figure 12. Body Diode Characteristic at 175℃ 
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Figure 13. Threshold Voltage vs. Temperature 

 
Figure 14. Gate Charge Characteristics 

 
Figure 15. 3rd Quadrant Characteristic at -55℃ 

 
Figure 16. 3rd Quadrant Characteristic at 25℃ 

 
Figure 17. 3rd Quadrant Characteristic at 125℃ 

 
Figure 18. 3rd Quadrant Characteristic at 175ºC 
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Figure 19. Clamped Inductive Switching Energy vs. 

Drain Current (VDD= 400V) 

 
Figure 20. Clamped Inductive Switching Energy vs. 

RG(ext) 

 
Figure 21. Clamped Inductive Switching Energy vs. 

Temperature 

 
Figure 22. Switching Times vs. RG(ext) 

 
Figure 23. Maximum Power Dissipation Derating vs. 

Case Temperature 

 
Figure 24. Output Capacitor Stored Energy 

0

100

200

300

400

500

600

700

0 10 20 30 40 50

Sw
it

ch
in

g 
Lo

ss
 (
˃

J)

Drain-Source Current, IDS(A)

ETotal

Conditions:
VDD = 400V
TJ = 25℃

RG(ext) = 1ʍ
VGS = -3/+15V
FWD = P3M06060T3

EOn

EOff

0

100

200

300

400

0 50 100 150 200

Sw
it

ch
in

g 
Lo

ss
 (
˃

J)

Junction Temperature, TJ(℃)

ETotal

EOn

EOff

Conditions:
VDD = 400V
ID = 20A
RG(ext) = 1ʍ
VGS = -3/+15V
FWD = P3M06060T3

0

40

80

120

160

200

-55 -15 25 65 105 145

M
ax

im
u

m
 D

is
si

p
at

e
d

 P
o

w
e

r,
 P

to
t(

W
)

Case Temperature, TC(℃)



 

  

nwww.pnjsemi.com  Ver. 1.2   Oct. 2021 Page 11 of 13 

P3M06060T3    SiC MOS    

N-Channel Enhancement Mode 

 
Figure 25. Capacitances vs. Drain-Source Voltage  

(0 - 200V) 

 
Figure 26. Capacitances vs. Drain-Source Voltage  

(0 - 650V) 

 

6. Definitions 

 
Figure 27. Turn-off Transient Definitions 

 
Figure 28. Turn-on Transient Definitions 

 
Figure 29. Reverse Recovery Definitions 

 
Figure 30. Vgs Transient Definitions 
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7. Package Outlines 

 
 

Drawing and Dimensions 
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Important Notice 
 

The information given in this document shall in no event be regarded as a guarantee of conditions or 

characteristics. With respect to any examples, hints or any typical values stated herein and/or any 

information regarding the application of the product, PN Junction 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. 

 

PN Junction reserves the right to make changes at any time to any products or information herein, 


