Device Modeling Report

COMPONENTS: Power MOSFET (Professional)
PART NUMBER: SPA20N60CFD
MANUFACTURER: Infineon technologies
REMARK: Body Diode (Special)
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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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Body Diode Model

Pspice model Model description
parameter
IS Saturation Current
N Emission Coefficient
RS Series Resistance
IKF High-injection Knee Current
CJO Zero-bias Junction Capacitance
M Junction Grading Coefficient
VJ Junction Potential
ISR Recombination Current Saturation Value
BV Reverse Breakdown Voltage(a positive value)
IBV Reverse Breakdown Current(a positive value)
TT Transit Time
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Transconductance Characteristic
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Drain Current
Simulation Resulf
Oss )
Io(A) Measurement Simulation Error (%)
2.000 6.000 6.000 0.000
5.000 9.000 9.023 0.256
13.000 14.000 14.011 0.079
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Gra
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Vas(V)
Ib(A) Error (%)
Measurement Simulation
1.000 5.000 5.078 1.560
10.000 6.100 6.136 0.590
20.000 6.800 6.818 0.265
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Id-Rds(on) Characteristic

Circuit Simulation resulf
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Rps (on) 190.000 | mQ 190.000 | O 0.000
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Gate Charge Characteristic

Circuit Simulation resulf
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Vpp=480V,Ip=20.7A | Measurement Simulation Error (%)
Qgs 15.000 | nC 15.052 | nC 0.347
Qgd 54.000 | nC 54.292 | nC 0.541
Qg 95.000 | nC 95.000 | nC 0.000
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Capacitance Characteristic
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Simulation Resulf
Cbhd(pF)
Vps(V) Error(%)
Measurement Simulation
10.000 1700.000 1710.000 0.588
25.000 770.000 757.000 -1.688
50.000 290.000 293.000 1.034
75.000 150.000 152.000 1.333
100.000 120.000 115.000 -4.167
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Switching Time Characteristic

Circuit Simulation resulf

o . VD3:3§80( )
T
N 7/ves:1ov
e
\
. !
il
|
|
’ l

5.000us 5.050us 5.100us 5.146us
¢+ V(RG:2) & V(L2:1)/38

Time
[Evaluation circuit]
L2 R2
Y Y YN
0.05uH 18.357
L1 RG | | U
V1=0 Wy I :I_K
30nH 3.6 SPA20N60CFD_DSP .
V2 =:10u V2 __—___ Vi
e @ | 380vde
TR =1n
TF=1n
PW =10u
PER = 100u
=
Simulation Resulf]
1b=20.7A, Vpp=380V . . o
Ves=0/10V Measurement Simulation Error(%)
td (on) 12.000 | ns 12.517 | ns 4.308

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



Output Characteristic

Circuit Simulation resulf
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Forward Current Characteristic of Reverse Diode

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{

T F T
rd
e
—a— Measurement §7
--B--Simulation
10 :
ff
/
I
_ Iy
i f
o
1 {
“
@
JI'.I'
R ] S —— J
0 05 1 15 2
YD
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Viwd(V) Viwd(V) .
ifwd(A) Measurement Simulation %Error
0.100 0.570 0.569 -0.175
0.200 0.600 0.604 0.667
0.500 0.650 0.652 0.308
1.000 0.700 0.691 -1.286
2.000 0.730 0.731 0.137
5.000 0.800 0.800 0.000
10.000 0.870 0.867 -0.345
20.000 0.970 0.970 0.000
50.000 1.220 1.218 -0.164
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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