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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)
1T Transit Time
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Vgs-ld Characteristic

Circuit Simulation resulf
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Comparison Graph

Circuit Simulation Resul{
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Drain-source voltage VDS 0
Simulation Resulf
Vas(V)
Ib(A) Error (%)
Measurement Simulation
0.10 1.30 1.30 -0.32
0.20 1.33 1.33 0.07
0.50 1.40 1.40 0.09
1.00 1.49 1.48 -0.51
2.00 1.60 1.60 0.00
5.00 1.84 1.84 0.19
10.00 2.15 213 -0.73
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Id-Rds(on) Characteristic

Circuit Simulation resulf

______________________________

______________________________

i e

e et S A

- : :
aw 100wy Z00mw
o I{Wl)
w v
[Evaluation circuit]
U2
OPEN O——] [T——-O OPEN
OgEN OPEN O—r_]_N_[ ——-O OPEN
V1
. C
100MEG i Ovde
TPCFB8A01
"0 v T =
2.5Vdc 10Vdc
T
0
Simulation Resulf]
Ib=1.5A, Vgs=2.5V Measurement Simulation Error (%)
Rps (on) 50.00 | mQ 50.00 | mQ 0.00
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Gate Charge Characteristic

Circuit Simulation resulf

6.0V —
I f>
............................. W %/
7
Loy 8V //
"""""""""""" N T
&0 / 7 VDD=16V ~
________________________ _% J" S A [P N
I.0v 7
/.
z.0v /( 77
1.0avw ‘f
u} 1n Zn 3n dr En =531 T Bn Sn 10n
o« v W(Wl:3)
Time*1lm3
[Evaluation circuit]
OPEN OPENO—C-I = rj—OOPEN
9 OPENO—EJ . I':l—-OOPEN
& sus
100MEG 3—,
:O Eévz:f(:))o:ou TPCF8A01 Dbreak
) o @
=0 w1 3Adc
=0u _l__ -|— c
"0
Simulation Resulf
Vpp=16V,Ip=3A Measurement Simulation Error (%)
,Ves=5V
Qgs 1.3 | nC 1.2912 | nC -0.677
Qgd 21| nC 2.0812 | nC -0.895
Qg 7.5 | nC 7.5000 | nC 0.000
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Capacitance Characteristic

S0pF

E0pF

40pF

Z0pF

aF
100w 10w 10w 20Ww
Simulation Resulf
Cbhd(pF)
Vps(V) Error(%)
Measurement Simulation
0.50 55.00 54.65 -0.64
1.00 45.00 45.70 1.56
2.00 36.00 35.50 -1.39
5.00 23.00 22.93 -0.30
10.00 15.00 15.53 3.53
20.00 10.00 10.00 0.00
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Switching Time Characteristic

Circuit Simulation resulf
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td (on) 750 | ns 750 | ns 0.00
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Output Characteristic

Circuit Simulation resulf
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Forward Current Characteristic

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{
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Simulation Resulf

Viwd(V) Viwd(V)
Ifwd(A) Measurement Simulation %Error
0.10 0.60 0.59 -0.50
0.20 0.63 0.63 0.48
0.50 0.69 0.69 0.14
1.00 0.74 0.74 0.00
2.00 0.80 0.80 0.00
5.00 0.91 0.91 0.44
10.00 1.05 1.05 -0.10
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Reverse Recovery Characteristic

Circuit Simulation Resul{
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Compare Measurement vs. Simulation

Measurement Simulation Error (%)
trj 6.60 | ns 6.62 | ns 0.30
trb 10.40 | ns 10.48 | ns 0.77
trr=trj+trb 17.00 | ns 17.10 | ns 0.59
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Reverse Recovery Characteristic

Reference
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Zener Voltage Characteristic

Circuit Simulation Resul{
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Zener Voltage Characteristic Reference
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Forward Current Characteristic of Schottky Barrier Diode

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{
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Viwd (V)

Ifwd (A) Measurement Simulation “Error
0.01 0.31 0.31 0.59
0.02 0.33 0.33 0.18
0.05 0.36 0.35 -0.87
0.10 0.38 0.37 -0.43
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Junction Capacitance Characteristic of Schottky Barrier Diode

Circuit Simulation Resul{
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Comparison Graph

Circuit Simulation Resul{
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