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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{

130
120
110
100
90
80
o 70
% 60
50
40
30 -
20 A
10 —— Measurement
— ®— Simulation
0 - T
0 10 20 30 40 50
ID(A)
IComparison table]
gfs
Id(A) Error(%)
Measurement Simulation
0.1 5.000 5.000 0.000
0.2 10.000 10.000 0.000
0.5 12.400 12.500 0.806
1 20.000 20.000 0.000
2 28.500 28.571 0.249
5 40.000 40.461 1.153
10 55.000 55.555 1.009
20 76.000 76.923 1.214
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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VGS - Gate to Source Voltage -V
Simulation Resulf
VGS(V)
Ib(A) Error (%)
Measurement Simulation
0.1 2.500 2.518 0.720
0.2 2.520 2.533 0.516
0.5 2.550 2.562 0.471
1 2.600 2.595 -0.192
2 2.650 2.642 -0.302
5 2.740 2.735 -0.182
10 2.850 2.843 -0.246
20 3.000 2,998 -0.067
50 3.300 3.317 0.515
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Rds(on) Characteristic

Circuit Simulation resulf

" 24A

20A

16A K/

8A ﬁ

o/
/

N

ov 50mv 100mv

o I(V3)

[Evaluation circuit]

V_VDS

150mv

u22

"ovdc

200mv

= TPCAB8004-H .| vpbs
10Vdc = ovdc
=
Simulation Resulf]
Ib=20A, Vgs=10V Measurement Simulation Error (%)
Rps (on) 0.0035| Q 0.00349 | O -0.286
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Gate Charge Characteristic

Circuit Simulation resulf
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VDD=24V,|D=40A . . o
Ves=10V Measurement | Simulation Error (%)
Qgs(nC) 8.200 8.214 0171
Qgd(nC) 8.700 8.750 0.575
Qg 37.00 34.911 -5.646
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Capacitance Characteristic

100w 10w 1aw
a T3 (z27=i)
Simulation Resulf
Cbd(pF)
Vps(V) Error(%)
Measurement Simulation

0.1 2380 2400 0.840

0.2 2300 2290 -0.435

0.5 2000 2005 0.250

1 1700 1703 0.176

2 1380 1385 0.362

5 980 984 0.408

10 740 742 0.270

20 570 569 -0.175
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Switching Time Characteristic

Circuit Simulation resulf
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TD =1u R2 TPCAB8004-H 15Vdc
TR =10
TF = 10n l | 4.7
PW = 10u
PER = 200u
0
Simulation Resulf
1b=20 A, Vpp=15V . .
b » Db Measurement | Simulation Error(%
Ves=0/10V
Ton(ns) 14.000 14.107 0.764

All Rights Reserved Copyright (c) Bee Technologies Inc. 2006




Output Characteristic

Circuit Simulation resulf
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BODY DIODE
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 Resulf
VSD(V)
IDR(A) Measuremen Simulation %Error
0.1 0.600 0.601 0.167
0.2 0.620 0.620 0.000
0.5 0.650 0.644 -0.923
1 0.660 0.662 0.303
2 0.680 0.682 0.294
5 0.710 0.711 0.141
10 0.740 0.737 -0.405
20 0.770 0.771 0.130
50 0.840 0.840 0.000
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation
Trr(ns) Measurement Simulation Error (%)
Trj+Trb(ns) 158.500 158.393 -0.068
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Reverse Recovery Characteristic
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ESD PROTECTION DIODE
Zener Voltage Characteristic

Circuit Simulation Resul{
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Zener Voltage Characteristic
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