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POWER 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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Vis(V)
Ib(A) Error (%)
Measurement Simulation
0.50 7.60 7.63 0.39
1.00 10.00 10.09 0.90
2.00 13.00 13.10 0.77
5.00 17.90 17.70 -1.12
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Vgs-ld Characteristic
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Compariso

n Graph
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Vas(V)
Ib(A) Error (%)
Measurement Simulation

0.10 1.10 1.10 0.00
0.20 1.12 1.13 0.89
0.50 1.17 1.17 0.00
1.00 1.24 1.24 -0.40
2.00 1.32 1.32 0.00
5.00 1.49 1.50 0.67
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Id-Rds(on) Characteristic

Circuit Simulation resulf
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Ip=3, Vgs=2.5V Measurement Simulation Error (%)
Rps (on) 27.00 | mQ 27.00 | mQ 0.00
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Gate Charge Characteristic
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Vpp=24V,Ip=6A Measurement Simulation Error (%)
,Vgs=5V
Qgs 3.5 nC 3.4066 | nC -2.74174
Qgd 5.5 | nC 5.4945 | nC -0.1001
Qg 19 | nC 19.344 | nC 1.778329
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Capacitance Characteristic
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Cbd(pF)
Vps(V) Error(%)
Measurement Simulation
0.10 100.00 100.00 0.00
0.20 90.00 91.00 1.1
0.50 74.00 74.00 0.00
1.00 56.00 57.00 1.79
2.00 41.00 42.00 2.44
5.00 25.00 25.50 2.00
10.00 17.00 17.00 0.00
20.00 11.00 11.30 2.73
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Switching Time Characteristic
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td (on) 13.00 | ns 13.01 | ns 0.04

All Rights Reserved Copyright (c) Bee Technologies Inc. 2005




Output Characteristic
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Output Characteristic Reference
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Forward Current Characteristic

Circuit Simulation Resul{

L.0A

-------------------------------------------------------

-----
- A n_./ A R B
owr 0. 5w 1.0V
o I(RE)
Tl
[Evaluation Circuit]
R2
AWMV
0.01m
TPC6005
j—
OPEN _E'|
o A\
L e TR
oVde—
R1 T —4
i 100MEG us
=0
=0

All Rights Reserved Copyright (c) Bee Technologies Inc. 2005



Comparison Graph
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Viwd(V) Viwd(V) .
lfwd(A) Measurement Simulation %Error

0.01 0.38 0.38 -1.30
0.02 0.39 0.40 0.51
0.05 0.42 0.42 0.00
0.10 0.44 0.44 0.45
0.20 0.47 0.47 -0.21
0.50 0.51 0.51 -0.20
1.00 0.54 0.54 0.19
2.00 0.58 0.58 -0.52
4.00 0.62 0.62 0.00
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Forward Current Characteristic

Reference

VERT-DIWV
SBEmA

CURSOR

(f:1l-grad.)

HORIZ-DIY
18@my

CURSOR
(f:intercept)

%%M

FER STEF

OFFSET

B OR gm- DIV

% of COLLECTOE
FEAK WOLTS

B.9

Alx SUFFLY
g.08 W

All Rights Reserved Copyright (c) Bee Technologies Inc. 2005




Reverse Recovery Characteristic
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Compare Measurement vs. Simulation
Measurement Simulation Error(%)
trj 10.2 | ns 10.173 | ns -0.26541
trb 21.8 | ns 22.798 | ns 4.377577
trr 32.0 | ns 32.971 | ns 2.945012
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Reverse Recovery Characteristic
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trb=21.8(ns)
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Zener Voltage Characteristic
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Zener Voltage Characteristic Reference
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