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MOSFET MODEL

PSpice model Model description
parameter
LEVEL
L Channel Length
W Channel Width
KP Transconductance
RS Source Ohmic Resistance
RD Ohmic Drain Resistance
VTO Zero-bias Threshold Voltage
RDS Drain-Source Shunt Resistance
TOX Gate Oxide Thickness
CGSO Zero-bias Gate-Source Capacitance
CGDO Zero-bias Gate-Drain Capacitance
CBD Zero-bias Bulk-Drain Junction Capacitance
MJ Bulk Junction Grading Coefficient
PB Bulk Junction Potential
FC Bulk Junction Forward-bias Capacitance Coefficient
RG Gate Ohmic Resistance
IS Bulk Junction Saturation Current
N Bulk Junction Emission Coefficient
RB Bulk Series Resistance
PHI Surface Inversion Potential
GAMMA Body-effect Parameter
DELTA Width effect on Threshold Voltage
ETA Static Feedback on Threshold Voltage
THETA Mobility Modulation
KAPPA Saturation Field Factor
VMAX Maximum Drift Velocity of Carriers
XJ Metallurgical Junction Depth
uo Surface Mobility
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Transconductance Characteristic
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IComparison table]
gfs (s)
Id(A E %
(A) Measurement Simulation rror (%)
1 3.350 3.463 3.37
2 4.700 4.825 2.66
5 7.250 7.421 2.36
10 10.000 10.181 1.81
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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Gate - Source Voltage VGS (V)
Simulation Resulf
Vas(V
Io(A) os(V) Error (%)
Measurement Simulation
1 5.600 5.657 1.02
2 5.850 5.899 0.84
5 6.400 6.388 -0.19
10 7.000 6.954 -0.66
20 7.850 7.785 -0.83
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Rds(on) Characteristic

Circuit Simulation resulf
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Ib=8A, Vgs =10V Measurement Simulation Error (%)
Rps (on) Q 0.320 0.319 -0.22
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Gate Charge Characteristic

Circuit Simulation resulf
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Vpp=200V, Ip=15.5A

Ves=10V Measurement

Simulation

Error (%)

Qgs nC 6.700

6.759

0.88

Qgd nC 24.200

24.355

0.64

Qg nC 38.600

38.234

-0.95
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Capacitance Characteristic
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1w v 20V 30V 40V ISDV
Simulation Resulf
Vos (V) cbd(PF) Error (%)
Measurement Simulation
5 410.00 411.00 0.24
10 290.00 291.00 0.34
20 205.00 206.00 0.49
30 170.00 169.00 -0.59
40 143.00 144.00 0.70
50 132.00 131.50 -0.38
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Switching Time Characteristic

Circuit Simulation resulf
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Ves=0/10V (%)
td(on) ns 24.000 24.083 0.35
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Circuit Simulation resulf
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Forward Current Characteristic

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{
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Drain - Source voltage V5D (V)
Simulation Resulf
VSD(V)
IDR(A) Measurement Simulation “Error
0.01 0.565 0.565 0.02
0.02 0.585 0.585 -0.03
0.05 0.610 0.610 0.05
0.10 0.630 0.630 0.03
0.20 0.650 0.651 0.09
0.50 0.680 0.680 -0.07
1.00 0.705 0.704 -0.09
2.00 0.735 0.735 -0.04
5.00 0.790 0.792 0.23
10.00 0.860 0.858 -0.20
20.00 0.960 0.960 0.04
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Reverse Recovery Characteristics

Circuit Simulation Resul{
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T
=0
Compare Measurement vs. Simulation
Measurement Simulation Error (%)
trj ns 880.000 881.323 0.15
trb ns 900.000 900.302 0.03
trr ns 1780.000 1781.625 0.09
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Reverse Recovery Characteristic Reference

Trj= 880 (ns)
Trb=900 (ns)
Conditions:lfwd=Irev=0.2(A),RI=50
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Relation between trj and trb
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