Device Modeling Report

COMPONENTS: Power MOSFET (Model Parameter)
PART NUMBER: SSM3K101TU

MANUFACTURER: TOSHIBA

Body Diode (Model Parameter) / ESD Protection Diode

>z Bee

o i% Technologies

Bee Technologies Inc.

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




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
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IComparison table]
gfs
Id(A) Error(%)
Measurement Simulation
0.010 0.327 0.333 1.835
0.020 0.491 0.500 1.833
0.050 0.814 0.833 2.334
0.100 1.140 1.111 -2.544
0.200 1.667 1.667 0.000
0.500 2.825 2.778 -1.664
1.000 3.567 3.448 -3.336
2.000 5.200 5.000 -3.846
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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Ves(V)
Ib(A) Error (%)
Measurement Simulation
0.100 0.920 0.882 -4.130
0.200 1.000 0.952 -4.800
0.500 1.120 1.091 -2.589
1.000 1.240 1.248 0.645
2.000 1.420 1.476 3.944
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Rds(on) Characteristic

Circuit Simulation resulf
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Ip=1A, Vgs=4V Measurement Simulation Error (%)

R s (on) (mQ) 85.000 85.246 0.289
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Gate Charge Characteristic

Circuit Simulation resulf
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VDD=1 5V,|D=2A . . °
Ves=10V Measurement Simulation Error (%)

Qgs(nc) 0.400 0.401 0.250
Qgd(nc) 0.800 0.801 0.125

Qg(nc) 4.400 4.382 -0.409
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Gate Charge Characteristic Reference

Gate-Source voltage Vgs (V)
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Dynamic Input Characteristic
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Capacitance Characteristic
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v Ly (27sC)
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Cbd(pF)
Vps(V) Error(%)
Measurement Simulation

0.100 116.000 115.750 -0.216
0.200 110.000 110.650 0.591
0.500 99.000 98.300 -0.707
1.000 84.000 84.100 0.119
2.000 67.000 67.200 0.299
5.000 45.000 45.100 0.222
10.000 31.500 31.900 1.270
20.000 22.000 21.670 -1.500
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Switching Time Characteristic

Circuit Simulation resulf
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Output Characteristic

Circuit Simulation resulf
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BODY DIODE SPICE MODEL
Forward Current Characteristic

Circuit Simulation Resul{
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Comparison Graph
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VSD(V) VSD(V)

IDR(A) Measurement Simulation %Error
0.001 0.320 0.322 0.625
0.002 0.345 0.344 -0.290
0.005 0.380 0.374 -1.579
0.010 0.400 0.399 -0.250
0.020 0.425 0.424 -0.235
0.050 0.465 0.464 -0.215
0.100 0.500 0.501 0.200
0.200 0.550 0.547 -0.545
0.500 0.625 0.623 -0.320
1.000 0.705 0.698 -0.993
2.000 0.800 0.804 0.500
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation

Measurement Simulation Error (%)

Trj(ns) 7.200 7.198 -0.028
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Reverse Recovery Characteristic

Trj=7.2(ns)
Trb=10.2(ns)

Reference

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

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