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650V N-Channel MOSFET

�ĞƐĐƌŝƉƚŝŽŶ

^ŝůŝĐŽŶ �ĂƌďŝĚĞ ;^ŝ�Ϳ DK^&�d ƵƐĞ Ă ĐŽŵƉůĞƚĞůǇ ŶĞǁ ƚĞĐŚŶŽůŽŐǇ ƚŚĂƚ ƉƌŽǀŝĚĞ ƐƵƉĞƌŝŽƌ ƐǁŝƚĐŚŝŶŐ
ƉĞƌĨŽƌŵĂŶĐĞ ĂŶĚ ŚŝŐŚĞƌ ƌĞůŝĂďŝůŝƚǇ ĐŽŵƉĂƌĞĚ ƚŽ ^ŝůŝĐŽŶ͘ /Ŷ ĂĚĚŝƚŝŽŶ͕ ƚŚĞ ůŽǁ KE ƌĞƐŝƐƚĂŶĐĞ ĂŶĚ
ĐŽŵƉĂĐƚ ĐŚŝƉ ƐŝǌĞ ĞŶƐƵƌĞ ůŽǁ ĐĂƉĂĐŝƚĂŶĐĞ ĂŶĚ ŐĂƚĞ ĐŚĂƌŐĞ͘ �ŽŶƐĞƋƵĞŶƚůǇ͕ ƐǇƐƚĞŵ ďĞŶĞĨŝƚƐ ŝŶĐůƵĚĞ 

ŚŝŐŚĞƐƚ ĞĨĨŝĐŝĞŶĐǇ͕ ĨĂƐƚĞƌ ŽƉĞƌĂƚŝŶŐ ĨƌĞƋƵĞŶĐǇ͕ ŝŶĐƌĞĂƐĞĚ ƉŽǁĞƌ ĚĞŶƐŝƚǇ͕ ƌĞĚƵĐĞĚ �D/͕ ĂŶĚ
ƌĞĚƵĐĞĚ ƐǇƐƚĞŵ ƐŝǌĞ͘

&ĞĂƚƵƌĞƐ

 ,ŝŐŚ ^ƉĞĞĚ ^ǁŝƚĐŚŝŶŐ ǁŝƚŚ >Žǁ �ĂƉĂĐŝƚĂŶĐĞƐ
 ,ŝŐŚ �ůŽĐŬŝŶŐ sŽůƚĂŐĞ ǁŝƚŚ >Žǁ Z�^;ŽŶͿ
 KƉƚŝŵŝǌĞĚ ƉĂĐŬĂŐĞ ǁŝƚŚ ƐĞƉĂƌĂƚĞ ĚƌŝǀĞƌ ƐŽƵƌĐĞ ƉŝŶ 

 �ĂƐǇ ƚŽ ƉĂƌĂůůĞů ĂŶĚ ƐŝŵƉůĞ ƚŽ ĚƌŝǀĞ
 ZK,^ �ŽŵƉůŝĂŶƚ͕ ,ĂůŽŐĞŶ ĨƌĞĞ

�ƉƉůŝĐĂƚŝŽŶ

 �s ŵŽƚŽƌ ĚƌŝǀĞ
 ,ŝŐŚ sŽůƚĂŐĞ ��ͬ�� �ŽŶǀĞƌƚĞƌƐ 

 ^ǁŝƚĐŚ DŽĚĞ WŽǁĞƌ ^ƵƉƉůŝĞƐ
 ^ŽůĂƌ ŝŶǀĞƌƚĞƌƐ
 �s ĐŚĂƌŐŝŶŐ

KƌĚĞƌŝŶŐ /ŶĨŽƌŵĂƚŝŽŶ

WĂƌƚ EƵŵďĞƌ DĂƌŬŝŶŐ WĂĐŬĂŐĞ WĂĐŬĂŐŝŶŐ
�^ZϯϱEϲϱϬD�ϴϴ �^ZϯϱEϲϱϬD�ϴϴ W�&EϴΎϴ ZĞĞů
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�ďƐŽůƵƚĞ DĂǆŝŵƵŵ ZĂƚŝŶŐƐ;dĐсϮϱ℃Ϳ

Symbol Parameter Value Unit

VDS Drain-Source Voltage 650 V

ID Drain Current(continuous)at Tc=25℃ 60 A

ID Drain Current(continuous)at Tc=100℃ 48 A

IDM Drain Current (pulsed) 135 A

VGS Gate-Source Voltage -10/+22 V

PD Power Dissipation TC = 25°C 242 W

TJ, Tstg Junction and Storage Temperature Range -55 to +175 ℃

�ůĞĐƚƌŝĐĂů �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ;d: с Ϯϱ℃ ƵŶůĞƐƐ ŽƚŚĞƌǁŝƐĞ ƐƉĞĐŝĨŝĞĚͿ

dǇƉŝĐĂů WĞƌĨŽƌŵĂŶĐĞͲ^ƚĂƚŝĐ

Symbol Parameter Test Conditions Min. Typ. Max. Unit

BVDS Drain-source Breakdown Voltage ID=250uA,VGS=0V 650 V

IDSS Zero Gate Voltage Drain Current
VDS =650V,

VGS =0V, TJ=25C
5 100 uA

IGSS Gate-body Leakage Current
VDS =0V ; VGS =-10 to 

20V
10 150 nA

VGS(th) Gate Threshold Voltage VDS= VGS, ID=10mA 2 3 4 V

VGSon Recommended turn-on Voltage
Static

18 V

VGSoff Recommended turn-off Voltage -5 V

RDS(on) Static Drain-source On Resistance

VGS=18V, ID=20A 35 49 mΩ

VGS=18V, ID=20A 

TJ=175℃
50 mΩ
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dǇƉŝĐĂů WĞƌĨŽƌŵĂŶĐĞͲ�ǇŶĂŵŝĐ

Symbol Parameter Test Conditions Min. Typ. Max. Unit

Ciss Input Capacitance
VDS=600V,f=1MHZ,

VAC=25mV

2610 pF

Coss Output Capacitance 212 pF

Crss Reverse Transfer Capacitance 10 pF

gfs Transconductance VDS=20V , ID=20A 23 S

EOSS COSS Stored Energy VDS=600V,f=1MHZ 22 μJ

EON Turn-On Energy（Body Diode） VDS=400V,

VGS=-5/20V，ID=30A，

L=100uH TJ=175℃

62 uJ

EOFF Turn-Off Energy（Body Diode） 15 uJ

Qg Total Gate Charge
VDS=400V,

VGS=-5V/20V, ID = 30 A，

128 nC

Qgs Gate-source Charge 33 nC

Qgd Gate-Drain Charge 24 nC

RG（int） Internal Gate Resistance f=1MHz,VAC=25mV 4.1 Ω

td(on) Turn-on Delay Time VDS=400V,

VGS=-5V/20V,

ID =30A, L=100μH 

Rext=2.5ɏ

10 ns

tr Rise Time 12 ns

td(off) Turn-off Delay Time 19 ns

tf Fall Time 7 ns

dǇƉŝĐĂů WĞƌĨŽƌŵĂŶĐĞͲZĞǀĞƌƐĞ �ŝŽĚĞ;d: с Ϯϱ℃ ƵŶůĞƐƐ ŽƚŚĞƌǁŝƐĞ ƐƉĞĐŝĨŝĞĚͿ

Symbol Parameter Test Conditions Min. Typ. Max. Unit

VFSD Forward Voltage
VGS=0V,IF=15A,TJ=25C 3.5 6 V

VGS=0V,IF=15A,TJ=175C 3.0 6 V

Is Continuous Diode Forward Current VGS=0V，TC=25C 30.5 A

trr Reverse Recovery Time VGS=-5 V, IF=15 A,

VR=400 V, di/dt=2400A/μs，

TJ=175C

36 nS

Qrr Reverse Recovery Charge 160 nC

Irrm Peak Reverse Recovery Current 10.5 A

Thermal Characteristics
Symbol Parameter Value. Unit

RJC Thermal Resistance, Junction-to-Case 0.62 C/W

RJA Thermal Resistance, Junction-to-�ŵďŝĞŶƚ 40 C/W

The values are based on the junction-to case thermal impedance which is measured with the device 

mounted to a large heat sink assuming maximum junction temperature of Tj(max)=175℃
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�ůĞĐƚƌŝĐĂů �ŚĂƌĂĐƚĞƌŝƐƚŝĐƐ
Fig2. Output characteristics (TJ = 175 °C)

Fig4. On-Resistance vs.Temperature

Fig1. Output characteristics (TJ = 25 °C)

Fig3.Normalized On-Resistance vs. Temperature 

Fig5.Transfer Characteristic Fig6. Body Diode Characteristic at 25 ºC
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Fig8. Gate Charge CharacteristicsFig7.Threshold Voltage vs. Temperature

Fig9. 3rd Quadrant Characteristic at 25 ºC 

Fig11. Capacitances vs. Drain-Source

Fig10. Output Capacitor Stored Energy

Fig12. Max Power Dissipation Derating Vs TC
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Fig14. Switching Energy vs. RG(ext）Fig13. Switching Energy vs. Drain Current 

Fig15. Switching Energy vs. Temperature 

Fig17.Transient Thermal Impedance

Fig16. Switching Times vs. RG(ext)

Fig18. Safe Operating Area
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Package Drawing:

�ŝŵĞŶƐŝŽŶƐ ;hE/d͗ ŵŵ Ϳ
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Notes:  

◼ The information in this document is subject to change without notice. 

◼ For more product and company information, please contact us or visit the website. 

◼ ©2023 Shenzhen AST Technology Company. All Rights Reserved. 
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◼ Tel: +86 755-89300160 

◼ Web: www.astsic.com 
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