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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{
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Id(A) Error(%)
Measurement Simulation
0.010 0.080 0.083 3.750
0.020 0.100 0.105 5.000
0.050 0.175 0.179 2.286
0.100 0.245 0.250 2.041
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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VGS(V)
Ib(A) Error (%)
Measurement Simulation

0.001 1.040 1.043 0.288
0.002 1.070 1.074 0.374
0.005 1.120 1.130 0.893
0.010 1.200 1.202 0.167
0.020 1.270 1.295 1.969
0.050 1.450 1.490 2,759
0.100 1.700 1.705 0.294
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Rds(on) Characteristic

Circuit Simulation resulf
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Gate Charge Characteristic

Circuit Simulation resulf

To1ov

8V

6V

4v

2V

ov

[Evaluation circuit]

Time*1mS

/
/
f
/
/
/
/
J/
bi
/
/
[.
/
/
[

PER = 1000u

V2

s

u1
SSi

&/

12=1m

11=0 ION = 0uA

PW = 600u

TF = 10n |_ il
TR =10n

D=0 @

| IOFF =0.1mA

It
0Vde

M3K16FU
Dbreakl
oD
12

0.6Adc
T
T 17vde

Simulation Resulf

VDD’_\ZSV;IfJ\? ‘6A | Measurement | Simulation | Error (%)
Qgs(nC) 0.100 0.106 6.000
Qgd(nC) 0.300 0.299 -0.333
Qg(nC) 1.900 0.756 | -60.211
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Capacitance Characteristic
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Cbd(pF)
Vps(V) Error(%)
Measurement Simulation
0.100 7.500 7.520 0.267
0.200 7.100 7170 0.986
0.500 6.500 6.740 3.692
1.000 6.000 6.040 0.667
2.000 5.300 5.340 0.755
5.000 4.500 4.470 -0.667
10.000 3.800 3.870 1.842
20.000 3.400 3.350 -1.471
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Switching Time Characteristic
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-0.446
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Output Characteristic
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BODY DIODE
Forward Current Characteristic
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Comparison Graph

Circuit Simulation Resul{
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VSD(V)
IDR(A) Measuremen Simulation %Error
0.001 0.580 0.578 -0.345
0.025 0.700 0.709 1.286
0.050 0.760 0.753 -0.921
0.075 0.800 0.788 -1.500
0.100 0.820 0.819 -0.122
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation

Measurement Simulation Error (%)

[ Trj(ns) 23.200 23.167 -0.142
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Reverse Recovery Characteristic
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ESD PROTECTION DIODE
Zener Voltage Characteristic
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Zener Voltage Characteristic
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