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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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gfs
Id(A) Error(%)
Measurement Simulation
-0.2 1.667 1.667 0.000
-0.5 3.300 3.333 1.000
-1 5.250 5.263 0.248
-2 7.650 7.692 0.549
-5 11.350 11.364 0.123
-10 15.350 15.385 0.228
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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Ves(V)
In(A) Error (%)
Measurement Simulation
-0.2 -1.800 -1.833 1.833
-0.5 -1.900 -1.931 1.632
-1 -2.000 -2.044 2.200
-2 -2.200 -2.200 0.000
-5 -2.550 -2.526 -0.941
-10 -2.900 -2.911 0.379

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




Rds(on) Characteristic

Circuit Simulation resulf
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Ip=-10A, Vgs=-10V Measurement Simulation Error (%)
Rps (on) Q 0.039 0.039 0
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Gate Charge Characteristic

Circuit Simulation resulf
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Simulation Resulf]
Vpp=-48V,Ip=-20A | Measurement Simulation Error (%)
,VGS='1 ov
Qgs (nC) 12.000 12.069 0.575
Qgd(nC) 16.000 16.035 0.219
Qg(nC) 74.000 51.724 -30.103
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Capacitance Characteristic
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Chd(pF)
Vps(V) Error(%)
Measurement Simulation
0.1 2000 1995 -0.250
0.2 1800 1803 0.167
0.5 1500 1507 0.467
1 1250 1255 0.400
2 1000 1004 0.400
5 740 740 0.000
10 570 570 0.000
20 450 447 -0.667
50 310 308 -0.645
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Switching Time Characteristic

Circuit Simulation resulf
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Ves=0/-10V Measurement Simulation Error(%)
Ton(ns) 25.000 25.059 0.236
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Output Characteristic

Circuit Simulation resulf
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Output Characteristic

Reference
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BODY DIODE
Forward Current Characteristic

Circuit Simulation Resul{
100A
v
Z !
10A //
i
i
/
f{
J
)
|
I4
f
fJ
100mA l
ov 1.0V 2.0V 3.0V
o I(VD_Sense)
- . = V_VDS
Evaluation Circuit]
VD_Sense
0Vdc

¥ 4
—
VDS C—) | > u13
10Vvdc |
% 1 250494

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



Comparison Graph

Circuit Simulation Resul{

100.000 : L :

—o— Measurement

- -m- -Simulation
< 10.000 /
24 7
(=) 7
- /
[
5 ¥
>
o
(<]
o
(]
>
e "
= '
© 1.000
o 13
T [

fr
0.100

0.00 0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

- Source-Drain voltage VSD(V)

Simulation Resul

VDS(V) VDS(V)
IDR(A) Measurement Simulation %Error
-0.1 -0.625 -0.613 -1.920
-0.2 -0.640 -0.637 -0.469
-0.5 -0.670 -0.674 0.597
-1 -0.700 -0.711 1.571
-2 -0.750 -0.760 1.333
-5 -0.850 -0.851 0.118
-10 -0.950 -0.953 0.316
-20 -1.125 -1.127 0.178
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Reverse Recovery Characteristic
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Compare Measurement vs. Simulation
Trr(ns) Measurement Simulation Error (%)
Trj+Trb 291.000 291.914 0.314
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Reverse Recovery Characteristic

Trj=22.000(ns)

............................

Trb=269.000(ns)
Conditions:Ifwd=Irev=0.2(A),RI=50
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ESD PROTECTION DIODE
Zener Voltage Characteristic

Circuit Simulation Resulf
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Zener Voltage Characteristic Reference
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