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ELE 4142

* Technologies

e Resistive

* Capacitive
e Surface

* Projected
e Self
* Mutual

Optical

Surface wave
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e Su rfa ce Ca pac |t ive Udliormn Conucthvs Contli o Glss

|
 Structure /§_
e Uniform conductive material
* Onglass R\
« Common ac voltage applied at \ g
all 4 corners
9

uniform electric field

 When touched, finger modifies the field (creates a capacitor)
—> current from each corner

 Calculate position based on relative current values: 1/r
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 Surface Capacitive

Uniform Conductive Coating on Glass

* Operation |
e Setup a sine wave on all 4 corners % -

: "\
> Measu re I )  Electrodes

e i=Cdv/dt

 When touched, finger modifies C
-2 Ai

 Calculate position based on relative current values: 1/r
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 Surface Capacitive
* System Diagram
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ELE 4142

* Projected Capacitive — Self Capacitance

Self capacitance touch

]

2!

Q Pump a fixed charge
onto a wire in
space. Measure the
resultant voltage
and you can infer
the capacitance to
ground.

sensing
,"\)//(\‘

7
Q vour finger \
capacitively couples

: to the wire and _—
= — provides another ac S
Earth Earth path to earth. Earth

Capacitance increases

as measured voltage

decreases identifying
Figure 1 a touch

Src: Design News
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* Projected Capacitive — Self Capacitance

Self capacitance touch screen

X~
wires 1. Dump charge

onto all X&Y-axis
wires.

2. Measure the
voltage on all the
X-axis wires.

3. Map an X-axis
touch profile.

4. Measure the
voltage on all the
Y-axis wires.

el 5. Map a Y-axis
mXT295 touch profile.
2T
-
Figure 3

Src: Design News
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ELE 4142

* Projected Capacitive — Self Capacitance
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20 measurements

Source: 3M

20 measurements
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* Projected Capacitive — Self Capacitance

 Single Touch only

Ghost Points




* Projected Capacitive — Self Capacitance

e With software can do 2 touch swipes (pinch, expand)

Ghost Points
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ELE 4142

* Projected Capacitive — Mutual Capacitance
* Reduce the apparent capacitance

Figurs 1

L~

Collocted charge

‘ M 100KHZ??

Src: Embedded Design
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* Projected Capacitive — Mutual Capacitance

* Single intersection — 2 layer ITO

Src Electronic Design
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* Projected Capacitive — Mutual Capacitance

 Matrix Structure

~——Glass
/ —ITO

—— Glass/Film
——ITO

Src: Cypress
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* Projected Capacitive — Mutual Capacitance

 Matrix Structure

 Drive 1 row — Scan each column
 Measure capacitance

* Provides for multiple touches as each row/column can be
detected

e Operate at a 20 — 200Hz full screen cycle rate
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* Projected Capacitive — Mutual Capacitance

* Controller
Sense Analog- Digital
Electrodes Analog Front- .| to-Digital | Signal
End (AFE) “| Converter | °| Processor
(ADC) (DSP)
W
Sensor
Driver Host
Interface
Capacitive Nodes
Touch Sensor Touch Controller Source: The author

Src: Intel — Goeff Walker
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ELE 4142

* Projected Capacitive — Mutual Capacitance

e Controller

FIGURE 1-1: SYSTEM BLOCK DIAGRAM
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ELE 4142

* Projected Capacitive — Mutual Capacitance

 On Panel

| o

Ae|dsig

Cover Glass [Lens)

1153

Discrate Sensor (plastic)

Polarizer

Color Filter Glass

Color Filter

TFT Cireuits

TFT Glass

Polarizer

Back Light Unit
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e |n Cell

* Projected Capacitive — Mutual Capacitance

 Critical to design as a part of the display — noise, interference

Full In-Cell

| Cover Glass [Lens)

-

[ Polarizer ]

| Color Filter Glass

| {olor Filter Transmitters [Tx) and
™LC Material with Tx and fx In the Cell . Rk e
-—
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[ ]
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| Back Light Unit |

|| 30— -
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| Cover Glass (Lens)
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ELE 4142

* Sensor Comparison

Yes
Infrared 2 & 8 & ki 2 & 8 &3 '\ & & &4 ik (expensive)
Surface
Acoustic Wave | ik i i * % * ok i % i ek Na
(SAW)
Surface * ok * * e e e hhkkhkk | No
Capacitance
. Yes
Resistive LE & & LE & & ¢ LE & & § % & * .
(expensive)
Projected Ahkkk | dokdok e *dkkk hhkkhkk | Yes
—Capacitance
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Src: Cypress
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