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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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IComparison table]

gfs
Id(A) Error(%)
Measurement Simulation
0.010 0.350 0.340 -2.857
0.020 0.700 0.686 -2.000
0.050 1.100 1.130 2.727
0.100 1.580 1.598 1.139
0.200 2.200 2.240 1.818
0.500 3.500 3.480 -0.571
1.000 4.880 4.850 -0.615
2.000 6.700 6.730 0.448
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph
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Simulation Resulf
Vgs(V)
Ib(A) Error (%)
Measurement Simulation
0.010 0.968 0.976 0.826
0.020 1.008 0.995 -1.290
0.050 1.066 1.034 -3.002
0.100 1.120 1.078 -3.750
0.200 1.180 1.138 -3.559
0.500 1.290 1.267 -1.783
1.000 1.415 1.410 -0.353
2.000 1.600 1.612 0.750
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Rds(on) Characteristic

Circuit Simulation resulf
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1p=0.5A, Vgs=4.5V Measurement Simulation Error (%)
Rps (on) (mQ) 75.000 75.095 0.127

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



Gate Charge Characteristic

Circuit Simulation resulf
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VDD=20V,|D=2A . . °
Ves=10V Measurement Simulation Error (%)
Qgs(nc) 0.400 0.401 0.250
Qgd(nc) 1.800 1.808 0.444
Qg(nc) 7.000 4.730 -32.429
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Capacitance Characteristic
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30v

Cbd(pF)
Vbs(V) Error(%)
Measurement Simulation
0.100 34.000 34.005 0.015
0.200 33.300 33.250 -0.150
0.500 31.200 31.160 -0.128
1.000 27.900 28.060 0.573
2.000 23.200 23.080 -0.517
5.000 14.000 13.995 -0.036
10.000 7.300 7.350 0.685
20.000 3.000 2.998 -0.067
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Switching Time Characteristic

Circuit Simulation resulf
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1p=0.25A, Vpp=10V
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Output Characteristic

Circuit Simulation resulf
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Output Characteristic

Reference
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BODY DIODE SPICE MODEL

Forward Current Characteristic

Circuit Simulation Resul{
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Comparison Graph
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Source: Drain voltage VSD(V)

Simulation Resulf

IDR(A) Me;lsi?c(a\rlr)lent Si\rlnsullja(zZ)n “%Error
0.010 0.480 0.481 0.208
0.020 0.510 0.509 -0.196
0.050 0.550 0.549 -0.182
0.100 0.580 0.585 0.862
0.200 0.630 0.629 -0.159
0.500 0.700 0.695 -0.714
1.000 0.750 0.754 0.533
2.000 0.820 0.821 0.122

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




Reverse Recovery Characteristic
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TR =0.1ns
TF =0.1ns
PW = 10us
PER = 100us
Compare Measurement vs. Simulation
Measurement Simulation Error (%)
Trr(ns) 10.600 11.090 4.623
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Reverse Recovery Characteristic

Trj=4.2(ns)
Trb=6.4(ns)

Conditions:Ifwd=Irev=0.2(A),RI=50

PFEE FPETE FETEE Pt

Relation between trj and trb
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ESD PROTECTION DIODE SPICE MODEL
Zener Voltage Characteristic

Circuit Simulation Resul{
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Zener Voltage Characteristic

Reference

VERT~DIV
1uA

CURSOR

(f: 1 grad.)

HORIZ-DIY
2 W

CURSOR
(f:intercept)

PER STEP
208mY

OFFSET
Amy

B OR gm DIV
Eus

1% of COLLECTOR

FEAK WOLTS
8.8

Alx SUPFLY
B.68 v

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




	Device Modeling Report
	Bee Technologies Inc.
	MOSFET MODEL


	Transconductance Characteristic
	Capacitance Characteristic
	Output Characteristic
	Circuit Simulation Result
	Evaluation Circuit
	Circuit Simulation Result
	Evaluation Circuit

