


A touch sensor detects touch or near proximity without relying on physical contact.
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and switches.

Touch sensors with simple rotational sliders, touch pads and rotary wheels o�er

signi�cant advantages for more intuitive user interfaces. Touch sensors are more

convenient and more reliable to use without moving parts. The use of touch sensors

provides great freedom to the system designer and help in reducing the overall cost of

the system. The overall look of the system can be more appealing and contemporary.

Touch sensors are also called as tactile sensors and are sensitive to touch, force or

pressure. They are one of the simplest and useful sensors. The working of a touch

sensor is similar to that of a simple switch.

When there is contact with the surface of the touch sensor, the circuit is closed inside

the sensor and there is a �ow of current. When the contact is released, the circuit is

opened and no current �ows.

The pictorial representation of working of a touch sensor is shown below.
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C = ε  * ε  * A / d

Where

ε is the permittivity of free space

ε  is relative permittivity or dielectric constant

A is area of the plates and d is the distance between them.

Capacitance is directly proportional to the area and inversely proportional to the

distance.

In capacitive touch sensors, the electrode represents one of the plates of the capacitor.

The second plate is represented by two objects: one is the environment of the sensor

electrode which forms parasitic capacitor C  and the other is a conductive object like

human �nger which forms touch capacitor C .

The sensor electrode is connected to a measurement circuit and the capacitance is

measured periodically. The output capacitance will increase if a conductive object

touches or approaches the sensor electrode. The measurement circuit will detect the

change in the capacitance and converts it into a trigger signal.

The working of a capacitive touch sensor is shown in below �gure.
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To distinguish between intended and false touches  additional sensing pads or software

algorithm              de.

There are two types of capacitive touch sensors: surface capacitive sensing and

projected capacitive sensing.

In surface capacitive sensing, an insulator is applied with a conductive coating on one

side of its surface. On top of this conductive coating, a thin layer of insulator is applied.

Current is applied to all the corners of the conductive coating.

When an external conductor like a human �nger comes in contact with the surface, a

capacitance is formed between them and draws more current from the corners. The

current at each corner is measured and their ratio will determine the position of the

touch on the surface.

In projected capacitive sensing, the whole surface is not charged, but an X – Y grid of

conductive material is placed between two insulating materials. The grid is often made

of Copper or Gold on a PCB or Indium Tin Oxide on glass. An IC is used to charge and

monitor the grid.

When a charge is pulled by external conducting object like a �nger(s) from an area on

the grid, the IC calculates the location of the �nger on the touch surface. Touch sensors,

made of projective capacitive technology can be used to sense a �nger that is not

touching its surface. They act as near proximity sensors.

Resistive touch sensors are used for a longer time than capacitive solutions as they are
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simple control circuits  A resistive touch sensor does not depend on the electrical

property          –

conducti g   y   g  pp  g

In contrast to capacitive touch sensors which measure the capacitance, resistive touch

sensors sense the pressure on the surface.

A resistive touch sensor consists of two conductive layers separated by small spacer

dots. The bottom layer is made up of either glass or �lm and the top layer is made up of

�lm. The conductive material is coated with metallic �lm generally Indium Tin Oxide and

is transparent in nature. A voltage is applied across the surface of the conductor.

When any probe like a �nger, stylus pen, pen, etc. is used to apply pressure on the top

�lm of the sensor, it activates the sensor. When ample pressure is applied, the top �lm

�exes inward and makes contact with the bottom �lm. This results in voltage drop and

the point of contact creates a voltage divider network in the X – Y directions.

This voltage and the changes in the voltage are detected by a controller and calculate

the position of the touch where the pressure is applied based on the X – Y coordinates

of the touch.

The functioning of a resistive touch sensor can be explained using the following �gure.
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Leave a Reply
Your email address will not be published. Required fields are marked *

Comment *

Woah         

It’s simple, yet effective. A lot of times it s challenging to get tһat
“perfect balance” between superb ᥙѕaЬility and visual ɑppearancе.
I must say that yoս’ve done ɑ fantastic job with thiѕ.
Ӏn addition, the blog loаds extгemely fast for me on Internet explorer.
Outstanding Blog!

Reply

Malina Metea says: January 6, 2021 at 8:07 am (https://www.electronicshub.org/touch-sensors/#comment-420225)

IC means Integrated Circuit?

Reply

YesNoSpin says: January 27, 2023 at 7:44 pm (https://www.electronicshub.org/touch-sensors/#comment-2482277)

Interesting blog post! I’m currently working on a project that uses capacitive touch sensors
and I’m definitely interested in learning more about them.
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