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Features
• Low on-resistance
• Fast reverse recovery
• Fast switching speed
• RoHS, Halogen-Free

Applications
• Switch mode power supplies
• DC-DC converters
• UPS
• Motor Drives
• Solar Inverters

Order Information
Product Package Marking Tube Carton

PSW120M040 TO-247 PSW120M040 30PCS 1980PCS

Absolute Maximum Ratings

Symbol Parameter Rating Unit

Common Ratings (Tj=25°C Unless Otherwise Specified)

VDS Drain-Source Voltage 1200 V

EAS Non-Repetitive Avalanche Energy (Note1) 1163 mJ

VGS Gate-Source Voltage -10 to +20 V

ID Continuous Drain current TC=25°C 73 A

IDM Pulse Drain Current Tested (Note2) TC=25°C 200 A

IS Reverse continuous current TC=25C 73 A

PD Maximum Power Dissipation TC=25°C 333 W

TJ Operating junction temperature range
-55 to 175

°C

TSTG Storage Temperature Range °C

Thermal characteristics

RθJC Thermal Resistance Junction−to−Case 0.45 °C/W

RθJA Thermal Resistance Junction−to−Ambient (Note3) 40 °C/W

VDS 1200 V

ID 73 A

RDS(on),Typ@VGS=18V 29 mΩ

RDS(on),Typ@VGS=15V 36 mΩ

TO-247
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Electrical Characteristics
Symbol Parameter Condition Min. Typ. Max. Unit

Static Electrical Characteristics @ Tj= 25°C (unless otherwise stated)

V(BR)DSS Drain - Source breakdown voltage VGS = 0 V, ID = 2.5mA 1200 -- -- V

IDSS Zero Gate Voltage Drain current VDS=1200V,VGS=0V -- -- 5 μA

IGSS Gate-Body Leakage Current VGS=+20/-10V,VDS=0V -- -- ±100 nA

VGS(TH) Gate Threshold Voltage VDS=VGS,ID=10mA 2 -- 4.5 V

RDS(ON) Drain-Source On-State Resistance (Note4)

VGS=20V, ID=35A -- 27 -- mΩ

VGS=18V, ID=35A -- 29 37 mΩ

VGS=15V, ID=35A -- 36 -- mΩ

GFS Forward transconductance VDS=10V, ID=35A -- 9.5 -- S

Dynamic Electrical Characteristics @ Tj = 25°C (unless otherwise stated) (Note5)

Ciss Input Capacitance VDS=800V,

VGS=0V,

f=100kHz

-- 3295 -- pF

Coss Output Capacitance -- 153 -- pF

Crss Reverse Transfer Capacitance -- 7.1 -- pF

Co(er) Effective Output Capacitance, Energy Related(Note6) VDS=0V to 800V,

VGS=0V

-- 189 -- pF

Co(tr) Effective Output Capacitance, Time Related(Note7) -- 275 -- pF

Qg Total Gate Charge VDS=800V,

ID=35A,

VGS=-5/+18V

-- 134 -- nC

Qgs Gate-Source Charge -- 42 -- nC

Qgd Gate-Drain Charge -- 56 -- nC

RG Gate resistance f=1MHz -- 2.7 -- Ω

Eoss Coss Stored Energy VDS=0V to 800V,VGS=0V -- 60 -- uJ

Qoss Output Charge VDS=0V to 800V,VGS=0V -- 220 -- nC

Switching Characteristics (Note5)

Eon Turn - on switching loss

VDS = 800 V, ID = 35A,

VGS = -5/+18 V,

RG= 4 Ω

L= 50 µH

-- 245 -- uJ

Eoff Turn - off switching loss -- 76 -- uJ

td(on) Turn-on Delay Time -- 35 -- ns

tr Turn-on Rise Time -- 19 -- ns

td(off) Turn-off Delay Time -- 24 -- ns

tf Turn-off Fall Time -- 16 -- ns

Reverse conduction characteristics@ Tj= 25°C (unless otherwise stated)

VSD Source-Drain reverse voltage IS=20A,VGS=0V -- 3.9 -- V

Irr Peak Reverse Recovery Current VDD=800V,
IS=35A
dif/dt = 1000 A/µs

-- 6 -- A

Trr Reverse recovery time -- 20 -- ns

Qrr Reverse recovery charge -- 75 -- nC
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Electrical characteristics diagrams
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Fig3: Typical output characteristics Fig4: Typical output characteristics

VDS, Drain -source voltage (V)
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Fig5: Typical transfer characteristics Fig6: Typical on resistance Vs gate-source
voltage
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Fig1: Power dissipation Vs case temperature Fig2: Maximum drain current Vs case temperature
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Fig8: Normalized on-resistance Vs junction temperature
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Fig9: Normalized V(BR)DSS Vs junction temperature Fig10: Typical Gate-Source Voltage Vs junction temperature

Tj - junction temperature (°C)
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Fig11: Typical 3rd Quadrant Characteristics
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Fig12: Typical 3rd Quadrant Characteristics

Fig7: Typical on-resistance Vs drain current
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Fig16: Typical Coss stored energy
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Fig14: Typical gate charge

Fig15: Typical output charge

Fig13: Typical capacitance Vs drain-source voltage

Fig17: Typical Switching Loss Vs Drain Current Fig18: Typical Switching Loss Vs External Gate Resistance
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Note:

1. TJ = 25° C, RG = 25Ω, IAS =35A, L =1.9mH

2. Repetitive Rating: Pulse width limited by maximum junction temperature

3. The value of RθJA is measured with the device in a still air environment with TA =25°C

4. Pulse Test: pulse width ≤ 300 us, duty cycle ≤ 2%

5. Guranteed by design, Not subject to production testing

6. Co(er) is a constant capacitance value that gives the same stored energy as Coss while VDS is rising from 0V to 800V

7. Co(tr) is a constant capacitance value that gives the same charging time as Coss while VDS is rising from 0V to 800V
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Fig21: Normalized Maximum Transient Thermal
Impedance

Fig19: Typical Switching Time Vs External Gate Resistance Fig20: Maximum safe operating area
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Fig22: Typical Switching times with inductive load Fig23: Typical Switching times waveform

Fig24: Typical Reverse Recovery Time Measurement Circuit Fig25: Typical Reverse Recovery Waveform

Fig26: Typical Gate Charge Measurement Circuit Fig27: Typical Gate Charge Waveform

Fig28: Typical Waveforms for Switching Energy Loss
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TO-247 Package Outline Dimensions (Units: mm)
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