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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
0.001 0.062 0.063 1.613
0.002 0.098 0.100 2.041
0.005 0.148 0.152 2.703
0.010 0.220 0.227 3.182
0.020 0.400 0.408 2.000
0.050 0.470 0.485 3.191
0.100 0.725 0.750 3.448
0.200 1.020 1.050 2.941
0.500 1.460 1.475 1.027
1.000 1.940 1.969 1.495

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



Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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-Vgs(V)
-Ip(A) Error (%)
Measurement Simulation
0.001 1.620 1.634 0.864
0.002 1.650 1.646 -0.242
0.005 1.670 1.669 -0.060
0.010 1.710 1.696 -0.819
0.020 1.750 1.734 -0.914
0.050 1.810 1.807 -0.166
0.100 1.885 1.892 0.371
0.200 2.005 2.007 0.100
0.500 2.250 2.246 -0.178
1.000 2.450 2.509 2.408
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Rds(on) Characteristic

Circuit Simulation resulf
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Ib=-1A, Vgs=-10V Measurement Simulation Error (%)
Rps (on) () 0.080 0.080 0.000
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Gate Charge Characteristic

Circuit Simulation resulf
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Vpp=-20V,Ip=-2A Measurement Simulation Error (%)
,VGS='1 ov
Qgs(nc) 1.680 1.681 0.060
Qgd(nc) 1.680 1.681 0.060
Qg(nc) 10.000 9.790 -2.100
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Capacitance Characteristic
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10%

Cbd(pF)
Vps(V) Error(%)
Measurement Simulation
0.100 152.000 152.500 0.329
0.200 145.000 143.000 -1.379
0.500 125.000 125.000 0.000
1.000 105.000 106.000 0.952
2.000 85.000 85.000 0.000
5.000 60.000 60.500 0.833
10.000 44.000 45.000 2,273
20.000 35.000 35.000 0.000
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Circuit Simulation resulf

Switching Time Characteristic
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lo=-1A, YDD='1 V' | Measurement | Simulation Error(%)
Vos=-4V
Ton(ns) 16.000 16.000 0.000
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Output Characteristic

Circuit Simulation resulf
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Forward Current Characteristic

Circuit Simulation Resul{

10A
1.0a 4
/.
74
f
/
4
100mA 7
7
.
)/
10mA .
/I
i
I
f
1.0mA V!

ov 0.2V 0.4V 0.6V 0.8V 1.0V 1.2v
o I (VD Sense)

Evaluation Circuit]

VD_Sense

T+l

0Vvdc

U1
*) SSM3J117TU
VDS \=
10Vdc

od”

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



Comparison Graph

Circuit Simulation Resul{
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] VDS(V) VDS(V) o
IDR(A) Measurement Simulation %Error

0.001 0.530 0.527 -0.566
0.002 0.545 0.548 0.550
0.005 0.575 0.576 0.174
0.010 0.600 0.598 -0.333
0.020 0.620 0.619 -0.161
0.050 0.650 0.649 -0.154
0.100 0.670 0.672 0.299
0.200 0.700 0.698 -0.286
0.500 0.740 0.742 0.270
1.000 0.785 0.785 0.000
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation

Measurement Simulation Error (%)
Trj(ns) 9.200 9.190 -0.109
trb(ns) 9.600 9.640 0.417
trr(ns) 18.800 18.830 0.160
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Reverse Recovery Characteristic

Trj= 9.2 (ns)
Trb=9.6 (ns)
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ESD PROTECTION DIODE SPICE MODEL
Zener Voltage Characteristic

Circuit Simulation Resul{
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Zener Voltage Characteristic

Reference
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