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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
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-ID - Drain Current - A

gfs
-ld(A) Error(%)
Measurement Simulation
0.100 1.275 1.266 -0.706
0.200 1.985 1.887 -4.937
0.500 3.724 3.688 -0.967
1.000 4.762 4.729 -0.693
2.000 5.982 5.821 -2.691
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison

Graph
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-VGS - Gate to Source Voltage -V
Simulation Resulf
-Vss(V)
-Ip(A) Error (%)
Measurement Simulation
0.500 2.100 2123 1.095
1.000 2.250 2.256 0.267
2.000 2.350 2.444 4.000
5.000 2.700 2.831 4.852
10.000 3.200 3.282 2.563
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Rds(on) Characteristic

Circuit Simulation resulf
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Ib=-2.5A, Vgs=-10V | Measurement | Simulation | Error (%)
Rps (on) (mQ) 44.000 43.700 -0.682

All Rights Reserved Copyright (c) Bee Technologies Inc. 2008




Gate Charge Characteristic

Circuit Simulation resulf
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Vpp=-24V,|Ip=-5A Measurement Simulation Error (%)
,VGS='1 ov
Qgs(nC) 1.700 1.726 1.529
Qgd(nC) 3.600 3.616 0.444
Qg(nC) 12.800 12.803 0.023

All Rights Reserved Copyright (c) Bee Technologies Inc. 2008




Capacitance Characteristic
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Simulation Resulf
Cbd(pF)
Vbs(V) Error(%)
Measurement Simulation
0.100 139.000 138.400 -0.417
0.200 130.000 129.800 -0.192
0.500 112.000 112.400 0.357
1.000 958.000 958.500 0.052
2.000 800.000 795.000 -0.625
5.000 600.000 599.000 -0.167
10.000 480.000 475.000 -1.042
20.000 380.000 375.000 -1.316
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Switching Time Characteristic

Circuit Simulation resulf

- =17V
N
AL
L
1.96us 2.00us 2.04us 2.08us 2.12us 2.16us
o V(Ul:3) < V(U1l:1)/1.5
Time
[Evaluation circuit]
L1 :/i,\,
50nH 6

I::'I m y

'—‘[az [TPC6109-H

[ NN NN ] ) _:_:_ y

L2
V1=0 égvz 30nH
% ==—1L(IJ R4
=
Simulation Resulf
|D=-2.5A, VDD='1 5V . . o
Ves=0/10V Measurement Simulation Error(%)
Ton(ns) 10.700 10.694 -0.056
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Output Characteristic

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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Source-Drain voltage VSD(V)
Simulation Resul
VDS(V) VDS(V)

IDR(A) Measurement Simulation %Error
0.100 0.660 0.659 -0.227
0.200 0.680 0.681 0.147
0.500 0.720 0.716 -0.611
1.000 0.740 0.747 0.946
2.000 0.790 0.788 -0.316
5.000 0.860 0.863 0.349
10.000 0.950 0.946 -0.453
20.000 1.070 1.071 0.093
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation
Measurement Simulation Error (%)
Trj(ns) 10.000 10.119 1.190
Trb(ns) 15.600 15.614 0.090
Trr(ns) 25.600 25.733 0.520
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Reverse Recovery Characteristic
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Zener Voltage Characteristic
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Zener Voltage Characteristic
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