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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

Circuit Simulation Resul{
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gfs
Id(A) Error(%)
Measurement Simulation
0.1 2.500 2.500 0.000
0.2 3.950 4.000 1.266
0.5 7.000 7.143 2.043
1 8.900 9.091 2.146
2 12.400 12.600 1.613
5 20.500 20.833 1.624
10 29.000 29.412 1.421
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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VGS(V)
In(A) Error (%)
Measurement Simulation

0.1 2.390 2.404 0.586
0.2 2.400 2.434 1.417
0.5 2.450 2.492 1.714

1 2.500 2.557 2.280

2 2.600 2.649 1.885

5 2.800 2.833 1.179

10 3.000 3.040 1.333

All Rights Reserved Copyright (c) Bee Technologies Inc. 2007



Rds(on) Characteristic

Circuit Simulation resulf
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Ib=40A, Vgs=10V Measurement Simulation Error (%)
Rps (on) 0.011 0.011 0.000
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Gate Charge Characteristic

Circuit Simulation resulf
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VDD=48V,|D=80A . . °
Ves=10V Measurement | Simulation Error (%)
Qgs(nC) 10.000 10.230 2.300
Qgd(nC) 16.000 16.207 1.294
Qg 60.000 59.770 -0.383
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Switching Time Characteristic

Circuit Simulation resulf
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|D=40 A, VDD=30V . .
Measurement Simulation Error(%
Ves=0/10V (%)
Ton(ns) 80.000 80.089 0.111
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Output Characteristic

Circuit Simulation resulf
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Output Characteristic Reference
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Forward Current Characteristic

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{
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VSD(V)
IDR(A) Measuremen Simulation %Error
0.1 0.600 0.600 0.000
0.2 0.625 0.622 -0.480
0.5 0.650 0.651 0.154
1 0.670 0.673 0.448
2 0.700 0.697 -0.429
5 0.735 0.733 -0.272
10 0.765 0.766 0.131
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Reverse Recovery Characteristic

Circuit Simulation Resul{

400mA
300mA
200mA
100mA \
-0mA \
-100mA ‘ /////
-200mA \ //
-300mA
-400mA
4.9%9us 5.0us 5.lus 5.2us 5.3us 5.4us 5.5us 5.6us 5.7us 5.8us
<+ I(R1)
Time
[Evaluation Circuit]
R1
MW
50
Vi=-9.4v |v1 [
= 3o
TF ;192: i
PW = 5us
PER = 100us
=
Compare Measurement vs. Simulation
Measurement Simulation Error (%)
Trj(ns) 26.000 25.952 -0.185
Trb(ns) 70.000 69.337 -0.947
Trr(ns) 96.000 95.289 -0.741
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Reverse Recovery Characteristic

Trj=26.00(ns)

Trb=70.000(ns)
Conditions:Ifwd=Irev=0.2(A),RI=50
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Zener Voltage Characteristic

Circuit Simulation Resul{
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Zener Voltage Characteristic Reference
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