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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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fs (S
Id(A) gfs (S) Error (%)
Measurement Simulation
1 2.330 2.396 2.83
2 3.300 3.355 1.67
5 5.150 5.203 1.03
10 7.125 7.204 1.1
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Vgs-ld Characteristic

Circuit Simulation resulf

15A

10A

S5A

0A
ov 2V 4v (Y% 8V 10v 12v 14v
0O I(V3)

[Evaluation circuit]

U1 .
| % ) 2ska101Ls e
V1 i

I
J%?
N
|

ovde

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



Comparison Graph

Circuit Simulation Resul{
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Gate - Source Voltage VGS (V)
Simulation Resulf
Vgs(V
Io(A) os(V) Error (%)
Measurement Simulation
1 5.400 5.329 -1.315
2 5.750 5.677 -1.270
5 6.400 6.377 -0.359
10 7.150 7.181 0.434
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Rds(on) Characteristic

Circuit Simulation resulf
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Ib=3.5A, Vgs = 10V Measurement Simulation Error (%)
R (on) 0 0.850 0.856 0.671
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Gate Charge Characteristic

Circuit Simulation resulf
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Vpp=200V, Ip=7A,
VGS=10V
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Capacitance Characteristic
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Simulation Resulf
Chd (pF)
Vps (V E %
os (V) Measurement Simulation rror (%)
10.0 235.00 234.000 -0.43
20.0 150.00 150.750 0.50
30.0 114.00 114.570 0.50
40.0 96.00 95.450 -0.57
50.0 82.00 82.370 0.45
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Switching Time Characteristic

Circuit Simulation resulf
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1p=3.5A, Vpp=200V . .
. Measurement | Simulation | Error (%
Ves=0/10V (%)
ton ns 21.000 21.008 0.038
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Output Characteristic

Circuit Simulation resulf
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Forward Current Characteristic

Circuit Simulation Resulf
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Comparison Graph

Circuit Simulation Resul{
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Drain - Source voltage V5D (V)
Simulation Resulf
VSD(V) o
IDR(A) Measurement Simulation %Error
0.01 0.610 0.608 -0.33
0.02 0.627 0.628 0.11
0.05 0.652 0.653 0.15
0.10 0.675 0.674 -0.15
0.20 0.695 0.696 0.12
0.50 0.730 0.728 -0.27
1.00 0.760 0.759 -0.13
2.00 0.795 0.798 0.38
5.00 0.870 0.867 -0.34
10.00 0.940 0.941 0.09
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Reverse Recovery Characteristics

Circuit Simulation Resul{

400mA
300mA
200mA
100mA
-0mA l
-100mA
-200mA
-300mA
-400mA
10us 12us 1l4us 1lous 18us 20us 22us 24us 26us 28us
< I(R1)
Time
[Evaluation Circuit]
R1
AW
50 Ui
2SK4101LS
V1 =-9.45v V1
V2 =10.65
TD = Ous V@ ™
TR =10ns ::
TF = 10ns
PW = 20us
PER = 50us
T
=0
Compare Measurement vs. Simulation
Measurement Simulation Error (%)
trj us 1.200 1.195 -0.42
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Reverse Recovery Characteristic Reference

Measurement
"
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Trj= 1.2 (us)
Trb=1.52 (us)
Conditions:lfwd=Irev=0.2(A),RI=50

WETE W T Pt

Relation between trj and trb
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