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N-Channel Enhancement Mode MOSFET

Feature Pin Description

 40V/220A
RDS(ON)= 1.8 mΩ(typ.)@VGS = 10V

 100% Avalanche Tested

 Reliable and Rugged
 Lead-Free and Green Devices

�



HYG020N04NA1P/B/PL

www.hymexa.com V1.0
2

Absolute Maximum Ratings

Symbol Parameter Rating Unit

Common Ratings (Tc=25°C Unless Otherwise Noted)

VDSS Drain-Source Voltage 40 V

VGSS Gate-Source Voltage ±20 V

TJ Junction Temperature Range -55 to 175 °C

TSTG Storage Temperature Range -55 to 175 °C

IS Source Current-Continuous(Body Diode) Tc=25°C 220 A

Mounted on Large Heat Sink

IDM Pulsed Drain Current * Tc=25°C 700 A

ID Continuous Drain Current
Tc=25°C 220 A

Tc=100°C 154 A

PD
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Electrical Characteristics (Cont.) (Tc =25°C Unless Otherwise Noted)

Symbol Parameter Test Conditions
HYG020N04NA1

Unit
Min Typ. Max

Dynamic Characteristics
RG Gate Resistance VGS=0V,VDS=0V,F=1MHz - 4.6 10 Ω
Ciss Input Capacitance VGS=0V,

VDS= 25V,
Frequency=1.0MHz

- 5755 -
pFCoss Output Capacitance - 820 -

Crss Reverse Transfer Capacitance - 650 -
td(ON) Turn-on Delay Time

VDD= 20V,RG=4Ω,
IDS=20A,VGS= 10V

- 17 -

ns
Tr Turn-on Rise Time - 79 -

td(OFF) Turn-off Delay Time - 127 -
Tf Turn-off Fall Time - 97 -

Gate Charge Characteristics
Qg Total Gate Charge

VDS = 32V, VGS= 10V,
IDs= 60A

- 134.2 -
nCQgs Gate-Source Charge - 29.6 -

Qgd Gate-Drain Charge - 48.3 -

Note: *Pulse test，pulse width ≤ 300us，duty cycle ≤ 2%
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Typical Operating Characteristics

Figure 1: Power Dissipation Figure 2: Drain Current

Tc-Case Temperature(℃) Tc-Case Temperature(℃)

Figure 3: Safe Operation Area Figure 4: Thermal Transient Impedance

VDS-Drain-Source Voltage(V) Maximum Effective Transient Thermal
Impedance, Junction-to-Case

Figure 5: Output Characteristics Figure 6: Drain-Source On Resistance

VDS-Drain-Source Voltage (V) ID-Drain Current(A)
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Typical Operating Characteristics(Cont.)

Figure 7: On-Resistance vs. Temperature Figure 8: Source-Drain Diode Forward

Tj-Junction Temperature (℃) VSD-Source-Drain Voltage(V)

Figure 9: Capacitance Characteristics Figure 10: Gate Charge Characteristics

12

VDS-Drain-Source Voltage (V) QG-Gate Charge (nC)
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Avalanche Test Circuit

Switching Time Test Circuit

Gate Charge Test Circuit
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Device Per Unit

Package Type Unit Quantity
TO-220FB-3L Tube 50
TO-263-2L Reel 800
TO-3PM-3L Tube 50

Package Information
TO-220FB-3L

COMMON DIMENSIONS

SYMBOL
mm

MIN NOM MAX
A 4.37 4.57 4.77
A1 1.25 1.30 1.45
A2 2.20 2.40 2.60
b 0.70 0.80 0.95
b2 1.17 1.27 1.47
c 0.40 0.50 0.65
D 15.10 15.60 16.10
D1 8.80 9.10 9.40
D2 5.50 - -
E 9.70 10.00 10.30
E3 7.00 - -
e 2.54 BSC
e1 5.08 BSC
H1 6.25 6.50 6.85
L 12.75 13.50 13.80
L1 - 3.10 3.40
ΦP 3.40 3.60 3.80
Q 2.60 2.80 3.00
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Package Information

TO-263-2L

COMMON DIMENSIONS

SYMBOL
mm

MIN NOM MAX

A 4.37 4.57 4.77

A1 1.22 1.27 1.42

A2 2.49 2.69 2.89

A3 0 0.13 0.25

b 0.7 0.81 0.96

b1 1.17 1.27 1.47
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Package Information

TO-3PM-3L
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Classification Profile

Classification Reflow Profiles

Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly
Preheat & Soak

Temperature min (Tsmin)
Temperature mau
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Table 1.SnPb Eutectic Process – Classification Temperatures (Tc)

Package
Thickness

Volume mm³

<350
Volume mm³

≥350
＜2.5 mm 235 °C 220 °C
≥2.5 mm 220 °C 220 °C

Table 2.Pb-free Process – Classification Temperatures (Tc)

Package
Thickness

Volume mm³

<350
Volume mm³

350-2000
Volume mm³

≥2000
<1.6 mm 260 °C 260 °C 260 °C

1.6 mm – 2.5 mm 260 °C 250 °C 245 °C
≥2.5 mm 250 °C 245 °C 245 °C

Reliability Test Program
Test item Method Description

SOLDERABILITY JESD-22, B102 5 Sec, 245°C
HTRB JESD-22, A108 168/500/1000 Hrs, Bias @ 150°C

HTGB JESD-22, A108 168 /500/1000Hrs, Vgs100% @ 150°C

PCT JESD-22, A102 96 Hrs, 100%RH, 2atm, 121°C

TCT JESD-22, A104 500 Cycles, -55°C~150°C

Customer Service
Worldwide Sales and Service: sales@hymexa.com
Technical Support:Technology@hymexa.com
Huayi Microelectronics Co., Ltd.
No.8928,Shangji Road,Economic and Technological Development Zone,Xi'an,China
TEL: (86-029) 86685706
FAX: (86-029) 86685705
E-mail: sales@hymexa.com
Web net: www.hymexa.com


