PSWF120M40

1200V 29mQ N-channel SiC Power MOSFET

Features Vbs 1200 V
* Low on-resistance
. Ip 73 A
Fast reverse recovery
* Fast switching speed Ros(on 1y @Vas=18V 29 m0
* RoHS, Halogen-Free
Rbs(on),Typ @Vaes=15V 36 mQ

Applications
» Switch mode power supplies
* DC-DC converters

- UPS P

* Motor Drives s
» Solar Inverters s i
TO-247-4L
Order Information
Product Package Marking Tube Carton
PSWF120M40 TO-247-4L PSWF120M40 30PCS 1980PCS

Absolute Maximum Ratings

Symbol Parameter Rating Unit
Common Ratings (Tj=25°C Unless Otherwise Specified)

Vbs Drain-Source Voltage 1200 \%
Eas Non-Repetitive Avalanche Energy (Note1) 1163 mJ
Ves Gate-Source Voltage -10 to +20 \%
Ip Continuous Drain current Tc=25°C 73 A
lom Pulse Drain Current Tested (Note2) Tc=25°C 200 A
Is Reverse continuous current Tc=25C 73 A
Pb Maximum Power Dissipation Tc=25°C 333 w
T, Operating junction temperature range °C

-55t0 175
Tste Storage Temperature Range °C

Thermal characteristics

ReJc Thermal Resistance Junction—-to—Case 0.45 °C/W

Reua Thermal Resistance Junction—to—Ambient  (Note3) 40 °C/W
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1200V 29mQ N-channel SiC Power MOSFET

Electrical Characteristics

Symbol | Parameter Condition Min. | Typ. | Max. | Unit
Static Electrical Characteristics @ Ti= 25°C (unless otherwise stated)
V@Rr)pss | Drain - Source breakdown voltage Ves =0V, Ip=2.5mA 1200 - - V
lbss Zero Gate Voltage Drain current Vbs=1200V,Ves=0V - -- 5 MA
lgss Gate-Body Leakage Current Ves=+20/-10V,Vps=0V - - +100 nA
VaGs(TH) Gate Threshold Voltage Vps=Vas,lp=10mA 2 - 45 \%
Ves=20V, [p=35A - 27 - mQ
Rps(on) Drain-Source On-State Resistance (Note4) Ves=18V, Ip=35A - 29 37 mQ
Ves=15V, Ip=35A - 36 - mQ
Grs Forward transconductance Vbs=10V, Ib=35A - 9.5 - S
Dynamic Electrical Characteristics @ Ti= 25°C (unless otherwise stated) (Notes)
Ciss Input Capacitance Vps=800V, - 3295 - pF
Coss Output Capacitance Ves=0V, - 153 - pF
Crss Reverse Transfer Capacitance f=100kHz - 71 - pF
Co(er) Effective Output Capacitance, Energy Related(Note6) Vps=0V to 800V, - 189 - pF
Co(tr) Effective Output Capacitance, Time Related(Note7) Ves=0V - 275 - pF
Qq Total Gate Charge Vps=800V, - 134 - nC
Qgs Gate-Source Charge Ib=35A, - 42 - nC
Qg Gate-Drain Charge Vgs=-5/+18V -- 56 -- nC
Re Gate resistance f=1MHz - 2.7 - Q
Eoss Coss Stored Energy Vbs=0V to 800V,Ves=0V - 60 ~ uJ
Qoss Output Charge Vps=0V to 800V,Ves=0V - 220 - nC
Switching Characteristics (Notes)
Eon Turn - on switching loss -- 220 - ud
Eoff Turn - off switching loss Vbs = 800V, Ip = 35A, -- 60 -- uJ
td(on) Turn-on Delay Time Vas = -5/+18 V, - 28 - ns
tr Turn-on Rise Time Re=4Q - 18 - ns
ta(ofry Turn-off Delay Time L=50 uH - 20 - ns
tr Turn-off Fall Time - 10 -- ns
Reverse conduction characteristics@ Tj= 25°C (unless otherwise stated)
Vsp Source-Drain reverse voltage 1s=20A,Ves=0V - 3.9 -
I Peak Reverse Recovery Current Voo=800V, - 6 -- A
Trr Reverse recovery time 1s=35A - 20 - ns
Qrr Reverse recovery charge diffdt = 1000 A/us - 75 -- nC
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1200V 29mQ N-channel SiC Power MOSFET

Electrical characteristics diagrams

Fig1: Power dissipation Vs case temperature Fig2: Maximum drain current Vs case temperature
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Fig3: Typical output characteristics Fig4: Typical output characteristics
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Fig5: Typical transfer characteristics Fig6: Typical on resistance Vs gate-source
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1200V 29mQ N-channel SiC Power MOSFET

Fig7: Typical on-resistance Vs drain current
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Fig8: Normalized on-resistance Vs junction temperature
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Fig9: Normalized Vgr)pss Vs junction temperature
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Fig10: Typical Gate-Source Voltage Vs junction temperature
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Fig11: Typical 3rd Quadrant Characteristics
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Fig12: Typical 3rd Quadrant Characteristics
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1200V 29mQ N-channel SiC Power MOSFET

Fig13: Typical capacitance Vs drain-source voltage

Fig14: Typical gate charge
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Fig15: Typical output charge Fig16: Typical Coss stored energy
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Fig17: Typical Switching Loss Vs Drain Current
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Fig18: Typical Switching Loss Vs External Gate Resistance
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1200V 29mQ N-channel SiC Power MOSFET

Fig19: Typical Switching Time Vs External Gate Resistance
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Fig20: Maximum safe operating area
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Fig21: Normalized Maximum Transient Thermal
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Note:
1. T4=25°C, Re =25Q, Ias =35A, L =1.9mH

Repetitive Rating: Pulse width limited by maximum junction temperature

Eal N

Pulse Test: pulse width < 300 us, duty cycle < 2%

5.  Guranteed by design, Not subject to production testing

The value of Reya is measured with the device in a still air environment with Ta =25°C

6. Coen is a constant capacitance value that gives the same stored energy as Coss While Vps is rising from 0V to 800V

7. Com is a constant capacitance value that gives the same charging time as Coss While Vps is rising from 0V to 800V
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1200V 29mQ N-channel SiC Power MOSFET

Fig22: Typical Switching times with inductive load Fig23: Typical Switching times waveform
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Fig26: Typical Gate Charge Measurement Circuit Fig27: Typical Gate Charge Waveform
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1200V 29mQ N-channel SiC Power MOSFET

TO-247-4L Package Outline Dimensions (Units: mm)

mm

SYMBOL NOM MAX

*A 4.83 5.02 5.21

— . *A1 2.29 242 254
i A2 1.91 2.00 216
T — 1 *b 1.07 1.20 1.33
T ‘ *b1 1.15 1.30 1.45
*b2 2.39 2.67 2.94

b3 0.45 0.60 0.75

6 0.55 0.60 0.68
*D 23.30 23.45 23.60
D1 16.35 16.65 16.95

D2 0.95 1.19 1.25
*E 15.75 15.94 16.13
E1 13.10 13.25 13.40

E2 4.00 4.40 4.80

E3 1.00 1.45 1.90

E4 2.40 2.80 3.20

*e 2.50 2.54 5.28

*e1 5.03 5.08 5.13
L 17.31 17.57 17.82

1 — i 4.37

M 0.40 0.60 0.80

*dP 3.90 4.00 410

*PP1 3.51 3.61 3.71

DP2 7.03 7.18 7.33

©P3 2.80 3.00 3.20

®P4 1.30 1.50 1.70

Q 5.49 5.79 6.00

Q1 2.80 3.10 2.40
Q2 19.95 21.25 21.55

Q3 2.35 25 2.65

S 6.04 6.17 6.30

U 6.05 6.35 6.55

81 6° 10° 13°

62 16° 20° 24°

63 6° 10° 13°

B4 5° 8° 11
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