SWF20NS50

500V N-ch Planar MOSFET

General Features BVbss Ros(on),Typ. Ip
RoHS Compliant
Ros(on)5p.=0.24Q@Ves=10V 500V 0.24Q 20A
Low Gate Charge Minimize Switching Loss
Fast Recovery Body Diode D
Applications
Adaptor Yy, —
Charger VS e
SMPS Standby Power Gp's G i
S
TO-220F S
Package Not to Scale
Absolute Maximum Ratings Tc=25°C unless otherwise specified
Symbol Parameter SWF20N50 Unit
Vpss Drain-to-Source Voltage 500
\%
Vess Gate-to-Source Voltage +30
Ip Continuous Drain Current 20
A
Ipm Pulsed Drain Current at Vgs=10V 80
Eas Single Pulse Avalanche Energy L=30mH 1502 mJ
Power Dissipation 54 W
Po
Derating Factor above 25C 0.43 wW/C
T Maximum Temperature for Soldering 300
T L Leads at 0.063in (1.6mm) from Case for 10 260
PAK seconds, Package Body for 10 seconds C
T:& Tste Operating and Storage Temperature Range -55to 150
Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device.
Thermal Characteristics
Symbol Parameter SWF20N50 Unit
Reuc Thermal Resistance, Junction-to-Case 2.31
TWw
Resa Thermal Resistance, Junction-to-Ambient 100
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Electrical Characteristics

OFF Characteristics

500V N-ch Planar MOSFET

T, =25C unless otherwise specified

Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
BVpss Drain-to-Source Breakdown Voltage | 500 - - \% Ves=0V, Ip=250uA
Ipss Drain-to-Source Leakage Current - - 1 UA | Vps=500V, Ves=0V

-- -- +100 Ves=+30V, Vps=0V
less Gate-to-Source Leakage Current nA

-- - -100 Ves=-30V, Vps=0V

ON Characteristics T;=25C unless otherwise specified
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
Static Drain-to-Source On- _ _

Rbs(on) Resistance -- 0.24 0.3 Q Ves=10V, Ip=10A
VesH) | Gate Threshold Voltage 2.0 - 4.0 Vv Vps=Vgs, I0=250uA

Dynamic Characteristics

Essentially independent of operating temperature

Symbol Parameter Min. Typ. Max. | Unit Test Conditions
Ciss Input Capacitance - 2320 -

Ves=0V,
Cirss Reverse Transfer Capacitance -- 7.2 -- pF Vps=25V,

f=1.0MHz
Coss Output Capacitance - 282 --
Qq Total Gate Charge - 38 --

. . VDD:400V,

Qgs Gate-to-Source Charge 12 nC Ib=20A, Vas=10V
Qqd Gate-to-Drain (Miller) Charge - 12 -

Resistive Switching Characteristics

Essentially independent of operating temperature

Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions
td(on) Turn-on Delay Time -- 60 --
. . . _ i VDD=250V,
trise Rise Time 131 " Io=20A,
- i . . Ves=10V
td(oFF) Turn-Off Delay Time 115 Rg=250
ttall Fall Time -- 75 --
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Source-Drain Body Diode Characteristics

Ts=25°C unless otherwise specified

500V N-ch Planar MOSFET

Symbol Parameter Min Typ. | Max. | Unit Test Conditions

Isp Continuous Source Current( - - 20 A Integral pn-diode

Ism Pulsed Source Current? - -- 80 in MOSFET

Vsp Diode Forward Voltage -- - 1.3 \Y 1s=20A, Ves=0V

trr Reverse Recovery Time -- 583 -- ns Vas=0V

Qn Reverse Recovery Charge -- 7.1 -- uc Is=20A, di/dt=100A/us
Note:

[1] T,=+25°C to +150C
[2] Pulse width<380us; duty cycle<2%.
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Typical Characteristics
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500V N-ch Planar MOSFET
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SWF20N50
500V N-ch Planar MOSFET
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SWF20NS50

Test Circuits and Waveforms

Vs
(Driver)

Iso
(D.UT)

Vbs
(D.U.T)

500V N-ch Planar MOSFET
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Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 1.2 Peak Diode Recovery dv/dt Waveforms
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SWF20N50
- 500V N-ch Planar MOSFET

Test Circuits and Waveforms (Cont.)
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Fig. 2.2 Switching Waveforms
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Fig. 4.1 Unclamped Inductive Switching Test Circuit Fig. 4.2 Unclamped Inductive Switching Waveforms
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Package Mechanical Data

SWF20NS50

500V N-ch Planar MOSFET
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wE | RN WO ORA | RE | RN | B | RK | BE | RN | BE | K
A 1003|1013 |1023| B |1581] 1591|1601 | C 462 | 47 | 478
Al | 65 | 70 75 | Bl |1279 1289|1299 | Cl | 25 | 255 | 26
AP | 120 | 128 | 1.36 | B2 | 3.0 3.3 36 | C2 | 21 | 215 | 22
A3 254 B3| 66 | 665 | 67 | C3 0.5
Ad | 07 0.8 0.9 R 3.18
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