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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 Resulf
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Id(A) : : Error (%)
Measurement Simulation
1 4.500 4.717 4.82
2 6.300 6.579 4.43
5 10.200 10.000 -1.96
10 14.000 13.569 -3.08
20 19.000 18.182 -4.31
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Vgs-Id Characteristic

Circuit Simulation resulf]
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Comparison Graph

Circuit Simulation Result
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VGS, Gate-to-Source Voltage (V)
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In(A) Ves(V) Error (%)
Measurement Simulation
1 2.180 2.267 3.99
2 2.400 2.448 2.00
5 2.810 2.817 0.24
10 3.250 3.249 -0.04
20 3.900 3.889 -0.28
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Rds(on) Characteristic

Circuit Simulation resulf]
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Simulation Result]
Ip=10A, Vgs= 10V Measurement Simulation Error (%)
Rps(on) Q 0.039 0.039 0.00
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Gate Charge Characteristic

Circuit Simulation resulf]
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Simulation Result]

VDD:48V, |D=20A, . . 0
Vas=10V Measurement | Simulation Error (%)
Qgs nC 4.00 4.02 0.50
Qgd nC 7.00 6.97 -0.43
Qg nC 25.00 18.24 -27.04
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Capacitance Characteristic

Simulation Result]

] Measurement
——— Simulation

Vbs (V) Cbd (pF) , _ Error (%)
Measurement Simulation
0.10 670 695 -3.60
0.20 640 660 -3.03
0.50 570 585 -2.56
1.00 500 510 -1.96
2.00 410 409 0.24
5.00 290 300 -3.33
10.00 220 231 -4.76
20.00 172 175 -1.71
50.00 119 115 3.48
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Switching Time Characteristic

Circuit Simulation resulf]

.12V
10v —_3
\T |
8V / \
4V
2V \
[OAVAS =
-2V
4.90us 4.95us 5.00us 5.05us 5.10us 5.15us
o V(2) « V(3)/3
Time
Evaluation circuif
Vsense RL
ﬁ@.{\f\fv\.)w\,—
50nH 3
R1 L3
A2 _=
vi=0 47 30nH Et Yore0 T sovee
V2=20 Vi
pE @ sm
TF=10n |
PW = 10u | J
PER = 10m
=0
Simulation Result]
|D:10A VDD:30V . .
' Measurement | Simulation | Error (%
VGSZO/].OV ( )
ton ns 25.00 24.96 -0.18
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Output Characteristic

Circuit Simulation resul
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Forward Current Characteristic

Circuit Simulation Resulf
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Comparison Graph

Circuit Simulation Result
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VSD(V) 0
IDR(A) Measurement Simulation HErTor
0.1 0.6200 0.6207 0.11
0.2 0.6430 0.6437 0.11
0.5 0.6800 0.6770 -0.44
1 0.7040 0.7050 0.14
2 0.7400 0.7384 -0.22
5 0.8000 0.8002 0.02
10 0.8700 0.8746 0.53
20 1.0000 0.9962 -0.38
50 1.3000 1.2974 -0.20
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Reverse Recovery Characteristics

Circuit Simulation Result
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Compare Measurement vs. Simulation
Measurement Simulation Error (%)
trj ns 20.30 20.19 -0.54
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Reverse Recovery Characteristic Reference

Measurement
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ESD PROTECTION DIODE SPICE MODEL
Zener Voltage Characteristic

Circuit Simulation Resulf
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Zener Voltage Characteristic

Reference
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