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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 Modility 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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Id(A) Error(%)
Measurement Simulation

0.050 0.143 0.145 1.469
0.100 0.205 0.205 0.098
0.200 0.286 0.291 1.608
0.500 0.427 0.431 0.937
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Vgs-ld Characteristic
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Comparison Graph
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VGS(V)
Io(mA) Error (%)
Measurement Simulation

5.000 3.300 3.448 4.488
10.000 3.450 3.541 2.626
20.000 3.640 3.672 0.865
50.000 3.940 3.933 -0.173
100.000 4.190 4.223 0.776
200.000 4.550 4.638 1.941
500.000 5.200 5.454 4.883
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Rds(on) Characteristic

Circuit Simulation resulf
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Rps (on) 15.000 | Q 15.000 | Q 0.000
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Gate Charge Characteristic

Circuit Simulation resulf
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VDD=1 00V,|D=45A . . o
Ves=10V Measurement Simulation Error (%)
Qgs 1.000 | nC 1.017 | nC 1.700
Qgd 3.000 | nC 3.043 | nC 1.433
Qg 7.700 | nC 7.622 | nC -1.013
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Gate Charge Characteristic Reference
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Capacitance Characteristic
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Cbd(pF)
Vps(V) Error(%)
Measurement Simulation
0.100 82.197 82.000 -0.240
0.200 72.541 73.000 0.633
0.500 55.139 56.000 1.562
1.000 42.188 41.000 -2.816
2.000 24.628 24.000 -2.550
5.000 12.243 12.000 -1.985
10.000 4.950 5.000 1.010
20.000 2.241 2.200 -1.808
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Switching Tim e Characteristic
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Output Characteristic

Circuit Simulation resulf
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Output Characteristic

Reference
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Forward Current Characteristic
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Comparison Graph
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VDS(V VDS(V

IDR(A) Measuréntent Simula(ltiln %Error
1.000 0.516 0.518 0.388
2.000 0.546 0.545 -0.183
5.000 0.584 0.582 -0.342
10.000 0.612 0.610 -0.327
20.000 0.644 0.640 -0.621
50.000 0.688 0.686 -0.291
100.000 0.734 0.730 -0.545
200.000 0.788 0.786 -0.254
500.000 0.896 0.889 -0.781
1000.000 1.006 0.980 -2.584
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation
Measurement Simulation Error (%)
trj 0.900 | us 0.907 | us 0.778
trb 2.800 | us 2.712 | us -3.143
trr 3.700 | us 3.619 | us -2.189
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Reverse Recovery Characteristic
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Zener Voltage Characteristic
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Zener Voltage Characteristic

Reference
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