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& QuickField Analysis Options

Magnetostatics

Magnetic analysis
suite

AC Magnetics

Transient Magnetic

Electrostatics (2D,3D) and DC Conduction (2D,3D)

AC Conduction

Transient Electric field

Steady-State Heat transfer (2D,3D)

Transient Heat transfer

Stress analysis
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@\\ Touch sensor capacitance

Problem specification:

] Relative permittivity € of
Alr dielectric is 4.7

Task:

Determine capacitance as a function of
a distance between touch sensor and
the conducting stylus.

Stylus

310mm
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Alr

!&'J

Coating, 0.1 mm

Task:
Calculate capacitance with finger and without finger
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Capacitive touch sensor

Problem specification:

Relative permittivity € of media:
dielectric board 4.7

coating 4
Tx voltage +1V, Rx voltage 0V
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Integral Calculator -

=l Geometric Quantities

Bodies Mo. 32
Yolume, m 0.007
Faces Mo, E3
Area, ot 0.25

=l Physical Quantities

Electric charge, C 4.47975e-15
Average sulface p 3.01383e-4
Mechanical force
Average volume pe 000035388
1.04406e-12

X

Grounded stylus

Capacitive touch sensor

Re

E Geometric Quantities

Bodies Mo. 32
Yolume, m? 0.007
Faces Mo. B3
Area, mt 0.25

= Physical Quantities

Electric charge, C 1.96447e-14
Average surface pater 0.00088066
Mechanical force

Awverage wolume pater 0007120952
9.25031e-14

Integral Calculator

Open space
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B

Voltage U,V

Integral Calculator

HE

E Geometric Quantities
Bodies Mo. 32
Wolume, m? 0.007
Faces Mo. B3
Area, 0.25

= Physical Quantities
Electic charge, C 3.064692-13
Awerage suface p 00714949
=l Mechanical force
Awerage volume p 00178292
0 N 54580113

Floating stylus
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@\\ Touch sensor matrix

4 Problem specification:

Relative permittivity € of media:
dielectric board 4.3

dielectric film 2
glass 5
Rx voltage +1V, Tx voltage -1V

Task:

Calculate mutual capacitance
between Tx and Rx electrodes

_ Glass, 0.5 mm__

\ "\
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Touch sensor matrix

E Geometric Quantities

Bodies Mo. 44
Volume, m* 0.00013344
Faces Mo. &

Area, m” 0.016544

El Physical Quantities
Electric charge, C 3.01813e-16
HAwerage surface potel 0.0841278
Mechanical force

Awerage volume pote 0.082376
2.98171e-12

04

Geometric Quantities
Bodies Mo. 43
Volume, m? 1.30313e-4
Faces Mo. k)

Area, m® 0.0179538
Physical Quantities
Electric charge, C | -2.07432e-14
Average surface pq -0.0398281
Mechanical force

Average volume pi -0.0383035
3.27088e-12
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Touchless sensor

Problem specification:

Relative permittivity of dielectric €= 4.7
Tx voltage +1V, Rx - floating, finger is
grounded.

Task:

Calculate Rx electrodes potential for
various finger positions..



https://quickfield.com/advanced/touchless_sensor_matrix.htm

Touchless sensor

Geometric Quantities Voltage U V
7
TCESF’:;'- 1 B100 09115 0959130 09145 09160 09175 09190 09205 09220 09235 0.9250
rea, 0.00425
Electric charge, C 42194213

Average suface patential, W UK

Potential difference Tx-Rx , mV
—e— TOp —e— Bottom —o— | _eft —e— Right

94
92
90
88
86
84
82
80 o= —
78 o -
-100 -75 -50 -25 o 25 50 75
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Inductive touch button

& al foil, 0.25 mm

Problem specification:
Metal electrical conductivity 37 MS/m:;
Coil current | = 0.1 mA, frequency f = 8 MHz,

Finger force F = 2 N; Metal foil thickness 0.25 mm,
Young's modulus E = 70 GPa, Poisson's ratio v = 0.33.

Task:

Calculate the change in
iInductance value.

Dielectric

https://quickfield.com/advanced/inductive touch button.htm
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Legend *

Displacement
& (mm)

0.030
0027
0.024

0.021
.M
.15
0.mz2
0.005
0.006
0.003
0.000

Stress analysis

[

Inductive touch button

/

f L Inductance Wizard
Ea From Flux Linkage
----- #* Flux Linkage: & = 6.2276e-11 (Wh)

- ® Current: | = 0.0001 (&)

. ® Inductance: L = 6.2275e-7 (H)

AC Magnetics

f 1L Inductance Wizard
43 From Flux Linkage
#* Flux Linkage: € = 6.08182-11 (Wh)
* Current; | = 0.0001 [4)

® Inductance: L = 6.0818e-7 (H)

Current Density
Jiotal (A /M)
RM3 Value

2000
1800
1600

1400
1200
1000
800
G600
400
200
0

=)/

o

U
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@\\ Touchscreen sensor
A

Problem specification: r

Electrical conductivity of ~
touchscreen electrode 100 S/m.
»’

inger

Electrodes A, B, C, D voltage +1V.
Finger voltage OV. Q

e /]

200 mm

Task:

Determine electrodes
A,B,C.D currents as a
function of finger position.

Touchscreen thickness is 0.1 mm
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Touchscreen sensor

L

Yoltage
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This recording Is over

More recordings and simulation
examples at
www.qulickfield.com

Your feedback is welcome: support@quickfield.com
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