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Abstract
In today’s society, the way in which we physically interact with 
electronic devices is changing how we focus our technological 
research. This change has led to many great advances, including the 
development of touch screen technology. Through the use of touch 
screen technology, the operator is given an alternative method of 
how he or she can interact with a device. This technology operates 
in three distinct ways: resistive systems, capacitive systems, 
and infrared systems. This paper will investigate, discuss, and 
compare these different technologies, focusing on the differences 
in application, aspects of sustainability, as well as the positive 
and negative qualities.
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I. Introduction
Touch screen is an electronic visual device that helps the user 
to operate the Electronic Device by merely touching the icons 
displayed on the screen. Touch screen based system allows an 
easy navigation around a GUI (Graphical User Interface) based 
environment. Single tap and multiple tapings have assigned 
different functions1. Touch screen can be used either using stylus 
pen or with fingers, depends upon the type of the screen. It enables 
the user to interact with the electronic device without using optical 
mouse. There are six majorly used touch screens. All have same 
three main components2:

A. Touch sensor
 A touch screen sensor is a clear transparent glass or polymer 
panel having touch response surface. It is placed over the screen 
so that the responsive area of the panel covers the viewable area 
of the display. The different screens have different types of touch 
detection sensors. In most sensors, the electrical signal flows over 
the panel and on touching the signal or voltage changes. This 
change is used for detecting the location of touch on the screen.

B. Controller 
To make use of the information provided by the sensor, controller 
is used. It translates the information from sensor into the type that 
PC can understand. It basically acts as an intermediate device.

C. Software Driver
It helps the controller and the operating system to work together. 
The information given by the controller is interpreted by operating 
system with the help of software drivers. It helps to understand 
every touch input as a mouse click in simple display devices.

Fig. 1: Different Layers of Touch Screen

II. Types of Touch Screens

A. Resistive Touch Screen
It has many different layers out of which two are the main 
layers made of glass or acrylic. The thin glass has been coated 
on one side with conducting material and on the other side 
it has resistive layer. These two layers are separated by the 
transparent spacers and acts as the voltage divider. On applying 
pressure with fingers, both layers make connection which causes 
change in current. This data is interpreted by the controller 
and software detects the point where the actual contact made. 
It can be operated by any stylus and power requirements are 
also low. But clarity and durability is less due to polyesters. 

Fig. 2: Working of Resistive Touch

B. Capacitive Touch Screen
It consists of an insulator such as glass with a coating of transparent 
conductor such as Indium Tin Oxide (ITO). We also have electrical 
charge in our bodies. When a contact is made, there is imbalance 
of electrostatic field. The point of contact is calculated by the 
controller. Many improvements have been done in the past few 
years. In Samsung’s Super AMOLED displays, capacitors are built 
inside the panel which has increased its sensitivity. These touch 
screens are durable, faster and more responsive. It is brighter as 
compared to that of resistive touch screens and is immune from 
surface contaminants.

 
Fig. 3: Working of Capacitive Touch
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1. Types of Capacitive Touch Screens

(i). Projected Capacitive Touch Screens
These touch screens are entirely made of glass, allowing them to be 
immune to most chemicals and operated in extreme temperatures. 
They can also be made from flexible plastic, which makes them 
unbreakable. The features like multiple touch and higher sensitivity 
are possible with it. These screens are made of matrix of rows 
and columns of conductive material done either using etching a 
single conductive layer to form a grid pattern of electrodes or 
using two separate layers, perpendicular layers of conductive 
material with parallel lines or track to form the grid. The local 
electrostatic field, created due to voltage applied, is distorted by 
the conductive object like human fingers. This system is able 
to accurately track the locations by noticing the change in the 
static fields in the grids. Presence of moisture and dirt affects its 
performance. These screens are of two types:

(ii). Self Capacitive Touch Screen
In this type the capacitance is measured with respect to the ground. 
When a finger is near the electrode, the human-body capacitance 
changes the self capacitance of the electrode. There are two ways 
to detect touch: Multi-pad construction or rows and columns 
construction. Multi pad consists of multiple pads, each one of it is 
individually addressable by the electronics requiring an individual 
connection between the controller and the electrode. It makes it 
to support more than one touch. But it is difficult to implement 
it in screen size greater than 3.5 inches. Whereas in rows and 
columns construction, each row and column is an electrode and 
therefore is individually addressed by the controller. To sense 
the touch electrodes are scanned and the current is measured on 
each electrode to establish steady current. When a finger contact 
is made, more current is drawn as it creates path to the ground. 
By determining the closest row and column, the location of touch 
is calculated.

Fig. 4: Self Capacitive Touch Screen

(iii). Mutual Capacitive Touch Screen
It makes use of the fact that most conductive objects hold charges. It 
creates mutual capacitance between elements of rows and columns 
where each can intersect. When a charged object touches it, the 
field is weaken at the point as it gets coupled with the object. This 
reduced capacitance indicates that the contact has been made.

Fig. 5: Mutual Capacitive Touch Screen

2. Surface Capacitive Touch Screen
In this type, only one side of the insulator is coated with a 
conducting material. A uniform electric field is created with the 
small voltage applied to the layer. When a conducting object makes 
contact a capacitor is formed dynamically. The touch point is 
detected by measuring the change from the four corners of the 
panel. It is more prone to errors due to false signals created by 
parasitic coupling.

C. Acoustic Wave Touch Screen
It uses glass sheet with no additional coating. It makes use of 
ultrasonic waves that passes over the panel. A pair of receiver 
and transmitter is also attached to the three corners of the glass. 
Transducers mounted at the edge of a glass to emit ultrasonic 
sound waves along two sides. Waves reflected along the surface 
of glass are received by sensors. When a conducting object makes 
contact some energy of inaudible sound waves is absorbed, this 
loss is measured at the receiver and hence, touch is detected. It is 
more accurate than resistive and capacitive touch screens.

1. Guided Acoustic Wave
It works on the same principal of acoustic waves. The only 
difference is, in this type the waves travels through the surface 
rather flowing over the surface. It has low tolerance for surface 
contamination; hence has limited use in open areas.

D. Infrared Touch Screen
It uses an array of light emitting diodes that emits invisible light 
(infrared) on the adjacent sides of the display with photo sensors 
on opposite edges. It creates a grid of light beams across the 
screen. Object interrupt this light beams lowers the intensity at the 
receiver and hence touch is detected. It makes use of coordinate 
programming which is difficult.

III. Advancements in Touch Technology

A. Optical Touch Screens
In this technique, two or more image sensors (line scanning 
cameras) are placed around the edges of the screen. The movement 
is tracked by the camera. Due to contact with the screen, there is 
an interruption of an infra-red light source. A touch shows up as 
a shadow which can be pinpointed using two cameras.

B. Dispersive Signal Technology
It consists of a chemically strengthened glass substrate with 
piezoelectric sensors mounted on each corner. It detects the 
mechanical energy produced in the glass due to pressure. The 
position of touch is determined by pinpointing the source of 
bending waves created by stylus (or finger) within glass substrate9 
along with the help of complex algorithms. This process helps 
to improve the performance issues faced by other touch screens 
due to surface damage and contaminants also by providing fast 
and accurate attributes.
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IV. Comparison of different Touch Screen

V. Advantages of Touch Screens
To make computing user-friendly and fun.• 
Quick response.• 
To enhance user experience.• 
Helps user to interact with computer in a natural way.• 
Flexible-It can provide information according to the user’s • 
need.
Saves space: Provides on-screen keyboard and overcome the • 
need of optical mouse.

VI. Disadvantages
Special care has to be taken while using touch screens.• 
Contaminants like dust particles and water droplets adversely • 
affects the performance and durability.
Having bright screens and needing massive computing power • 
reduces battery life.
Made up of Fragile material.• 

VII. Future Trends

A. 3d Touch Screens 
3d technology that is being used these days has some limits. When 
the user tries to feel or to touch the object, his illusion breaks. 
More and more experiments are being conducted to make 3d 
touch screens which will show objects and allow us to feel them 
as we feel real objects around us. Different information on seeing 
thorough different angles10.

B. Hover Detection
With the extension of the pressure sensitive LCD, eventually users 
may not even have to contact with touch screens. Mitsubishi and 
Cypress have unveiled ‘Hover Detection’ demonstrations. These 
screens would react when the panel is touched as well as gauge 
how near or far away a finger is from the surface. This so called 
“mouse-over” function will make touch screen technology seem 
almost magical. It would also increase usability.

C. Flexible and Wearable Touch Screens
Nowadays, many major companies are working on making touch 
screens that one can wear. These screens can be foldable and can 
be transformed into any type. These screens will be light weight 
and can handle pressures without breaking. In future, one can 
carry tablet or phone in the form of pen. This tablet or screen, on 
using can unfold into big 7 inches or more.
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