Output Devices

The output device displays the result of the
processing of raw data that is entered in the
computer through an input device. There are a
number of output devices that display output in
different ways such as text, images, hard copies, and
audio or video. They bridge the gap between digital
data and human perception, letting users engage
with computer-generated information.
Understanding the many forms of output devices
and their importance in computing is essential for
making informed decisions while selecting the right

devices for certain applications.

Categories of Output Devices

Output devices can be categorized into four main
types based on the nature of their output.

o Visual Output Devices: These devices
display processed data as text, images, or
video. Examples include monitors and
projectors, which allow users to view
information on screens or project it onto
larger surfaces.

o Data Output Devices: These devices
provide machine-readable output for
further processing or storage. Plotters and
3D printers fall into this category, allowing
users to create physical representations of

data or objects.

o Print Output Devices: Printers produce
hard copies of processed data, such as
documents, images, or graphics. They allow
for physical documentation and distribution
of information.

o Sound Output Devices: These devices
deliver audio output for listening or
communication purposes. Speakers and
headphones/earphones enable users to
hear the sound, whether Music, speech,

or other audio content.
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Visual Output Devices

Visual Output Devices

Visual output devices are components of computing
systems that enable the visual presentation of
processed data. Monitors and projectors, for
example, play an important role in displaying
information to users through text, pictures, or video.

Users can view and analyze information more
effectively with visual output devices. They allow for
the intelligible display of text, making reading
papers, emails, and online sites simpler. These
devices also excel in picture presentation, allowing
users to see photographs, graphics, and illustrations
with accuracy and detail. Video material is
additionally improved by visual output devices,
resulting in a fascinating viewing experienceSome of
the popular visual output devices are:

1. Monitor

o  CRT Monitor
o  LCD Monitor
O  LED Monitor
O  Plasma Monitor

2. Printer

o Impact Printers
A. Character Printers
i. Dot Matrix printers

ii. Daisy Wheel
printers

B. Line printers
i. Drum printers
ii. Chain printers
o Non-impact printers
A. Laser printers

B. Inkjet printers

3. Projector
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1) Monitor

The monitor is the display unit or screen of the
computer. It is the main output device that displays
the processed data or information as text, images,
audio or video.

The types of monitors are given below.

i) CRT Monitor

CRT monitors are based on the cathode ray tubes.
They are like vacuum tubes which produce images in
the form of video signals. Cathode rays tube
produces a beam of electrons through electron guns
that strike on the inner phosphorescent surface of
the screen to produce images on the screen. The
monitor contains millions of phosphorus dots of red,
green and blue color. These dots start to glow when
struck by electron beams and this phenomenon is
called cathodoluminescence.

The main components of a CRT monitor include the
electron gun assembly, deflection plate assembly,
fluorescent screen, glass envelope, and base.The
front (outer surface) of the screen onto which
images are produced is called the face plate. It is
made up of fiber optics.

There are three electron beams that strike the
screen: red, green, and blue. So, the colors which
you see on the screen are the blends of red, blue and
green lights.The magnetic field guides the beams of
electrons. Although LCDs have replaced the CRT
monitors, the CRT monitors are still used by graphics
professionals because of their color quality.
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ii) LCD Monitor

The LCD monitor is a flat panel screen that is
compact and light-weight as compared to CRT
monitors. It is based on liquid crystal display
technology which is used in the screens of laptops,
tablets, smart phones, etc. An LCD screen comprises
two layers of polarized glass with a liquid crystal
solution between them. When the light passes
through the first layer, an electric current aligns the
liquids crystals. The aligned liquid crystals allow a
varying level of light to pass through the second
layer to create images on the screen.

The LCD screen has a matrix of pixels that display the
image on the screen.Old LCDs had passive-matrix
screens in which individual pixels are controlled by
sending a charge. A few electrical charges could be
sent each second that made screens appear blurry
when the images moved quickly on the screen.

Modern LCDs use active-matrix technology and
contain thin film transistors (TFTs) with capacitors.
This technology allows pixels to retain their charge.
So, they don?t make screen blurry when images
move fast on the screen as well as are more efficient
than passive-matrix displays.
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iii) LED monitor

The LED monitor is an improved version of
an LCD monitor. It also has a flat panel
display and uses liquid crystal display
technology like the LCD monitors. The
difference between them lies in the source
of light to backlight the display. The LED
monitor has many LED panels, and each
panel has several LEDsto backlight the
display, whereas the LCD monitors use cold
cathode fluorescent light to backlight the
display.Modern electronic devices such as
mobile phones, LED TVs, laptop and
computer screens, etc., use a LED display as
it not only produces more brilliance and
greater light intensity but also consumes
less power.
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iv) Plasma Monitor

The plasma monitor is also a flat panel display
that is based on plasma display technology. It
has small tiny cells between two glass panels.
These cells contain mixtures of noble gases and
a small amount of mercury. When voltage is
applied, the gas in the cells turns into a plasma
and emits ultraviolet light that creates images
on the screen, i.e., the screen is illuminated by a
tiny bit of plasma, a charged gas. Plasma
displays are brighter than liquid crystal displays
(LCD) and also offer a wide viewing angle than
an LCD.

Plasma monitors provide high resolutions of up
to 1920 X 1080, excellent contrast ratios, wide
viewing angle, a high refresh rate and more.
Thus, they offer a unique viewing experience
while watching action movies, sports games,
and more.

Applications of Monitor

o Personal Computing: Monitors
are commonly used in personal
computers for everyday operations
such as online surfing, document
editing, video viewing, and gameplay.
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Workstations: Monitors are necessary
in professional settings such as
workplaces since they serve as the
primary display for employees'
workstations. Users may view and edit
documents, spreadsheets, presentations,
and other work-related apps with them.

Design and Multimedia: Graphic
designers, video editors, and other
multimedia workers rely on monitors.
High-resolution monitors with precise
color reproduction are utilized to develop
and edit visual material.

Gaming: Gaming monitors give
immersive experiences with high refresh
rates and short reaction times. Gamers
use monitors to display fast-paced action,
colorful images, and fluid gameplay.

Education: Monitors are used in
educational institutions, such as schools
and universities, to facilitate learning.
They display educational content,
multimedia presentations, interactive
learning materials, etc.
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3) Projector

3) UISlaex

A projector is an output device that enables the
user to project the output onto a large surface
such as a big screen or wall. It can be connected
to a computer and similar devices to project
their output onto a screen. It uses light and
lenses to produce magnified texts, images, and
videos. So, it is an ideal output device to give
presentations or to teach a large number of
people.

Modern projects (digital projectors) come with
multiple input sources such as HDMI ports for
newer equipment and VGA ports that support
older devices. Some projectors are designed to
support Wi-Fi and Bluetooth as well. They can
be fixed onto the ceiling, placed on a stand, and
more and are frequently used for classroom
teaching, giving presentations, home cinemas,
etc.

A digital projector can be of two types:

1. Liquid Crystal Display (LCD) digital
projector: This type of digital projectors
are very popular as they are lightweight and
provide crisp output. An LCD projector uses
transmissive technology to produce output.
It allows the light source, which is a
standard lamp, to pass through the three
colored
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2. Digital Light Processing (DLP) digital
projector: It has a set of tiny mirrors, a

separate mirror for each pixel of

the image and thus provide high-quality
images. These projectors are mostly used in
theatres as they fulfill the requirement of
high-quality video output

Applications of projectors

o Education: Classrooms and educational
institutions make heavy use of projectors.
Teachers may use projectors to show large
groups of pupils instructional materials,
presentations, movies, and interactive
items.

o business Presentations: In corporate
settings, projectors are vital for giving
presentations and sharing information with
clients, colleagues, or stakeholders.
Presenters can use them to offer
slideshows, charts, graphs, and other visual
aids.

o Home Theatre: Projectors are commonly
used in in-home theatre systems. They
provide a cinematic experience for
customers by projecting movies, TV shows,
or streaming material onto a huge screen.

o Events and Conferences: Projectors are
essential for events, conferences, and
seminars. They are used to show keynote
speeches, slideshows, movies, and live
demonstrations to a big group.

o Digital Signage: Projectors are employed in
digital signage applications to display
advertisements, information, or dynamic
content on large screens in public spaces,
retail stores, or corporate environments.
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o Art Installations: Projectors are used by
artists and designers to create immersive
art installations. They project images,
videos, or interactive visuals onto walls,
buildings, or other unconventional surfaces,
transforming spaces and providing unique
visual experiences.

Print Output Devices

Print output devices are essential components
of computing systems that enable the
generation of hard copies of processed data.
These devices, commonly known as printers,
allow users to obtain physical copies of
documents, images, or other types of
information.

Print output devices offer several advantages.
Firstly, they provide a tangible format for
information, allowing for easy reading, sharing,
and archiving of documents. Hard copies are
particularly useful for legal documents,
contracts, or important records that require
physical signatures or official documentation.
Print output devices find applications in various
settings, including homes, offices, schools, and
businesses. They are used for printing
documents, reports, presentations,
photographs, labels, and more. From everyday
printing needs to specialized requirements,
printers provide a reliable and efficient means
of generating physical copies of digital content.

Some of the popular print output devices are:

3) Printer

Impact Printers
Character Printers
Dot Matrix printers
Daisy Wheel printers
Line printers

Drum printers

Chain printers
Non-impact printers
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o Laser printers

o Inkjet printers

A printer produces hard copies of the
processed data. It enables the user, to
print images, text or any other information
onto the paper. Users can pick from
various printer types, such as inkjet, laser,
or dot matrix, to meet their printing
demands. Printers enable the generation
of tangible copies for record-keeping,
presentations, marketing materials, and
other purposes, from household to
professional settings. Printers are essential
for personal and commercial use due to
their simplicity and adaptability.

Based on the printing mechanism, the
printers are of two types: Impact Printers
and Non-impact Printers.

o Impact Printers: They are of two
types:

A. Character Printers
i. Dot Matrix printers
ii.  Daisy Wheel printers
B. Line printers
i. Drum printers
ii.  Chain printers

o Non-impact printers: They are of
two types:

A. Laser printers
B. Inkjet printers
Impact Printer

The impact printer uses a hammer or print
head to print the character or images onto
the paper. The hammer or print head
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strikes or presses an ink ribbon against the
paper to print characters and images.

Impact printers are further divided into two
types.

A. Character Printers

B. Line printers

A) Character Printers

Character printer prints a single character at a
time or with a single stroke of the print head or
hammer. It does not print one line at a time.
Dot Matrix printer and Daisy Wheel printer are
character printers. Today, these printers are not
in much use due to their low speed and because
only the text can be printed. The character
printers are of two types, which are as follows:

i) Dot Matrix Printer

Dot Matrix Printer is an impact printer. The
characters and images printed by it are the
patterns of dots. These patterns are produced
by striking the ink soaked ribbon against the
paper with a print head. The print head
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contains pins that produce a pattern of dots
on the paper to form the individual
characters. The print head of a 24 pin dot
matrix contains more pins than a 9 pin dot
matrix printer, so it produces more dots
which results in better printing of
characters. To produce color output, the
black ribbon can be changed with color
stripes. The speed of Dot Matrix printers is
around 200-500 characters per second.

ii) Daisy Wheel Printer

Daisy Wheel Printer was invented by David
S. Lee at Diablo Data Systems.It consists of a
wheel or disk that has spokes or extensions
and looks like a daisy, so it is named Daisy
Wheel printer. At the end of extensions,
molded metal characters are mounted. To
print a character the printer rotates the
wheel, and when the desired character is on
the print location the hammer hits disk and
the extension hits the ink ribbon against the
paper to create the impression. It cannot be
used to print graphics and is often noisy and
slow, i.e., the speed is very low around 25-
50 characters per second. Due to these
drawbacks,these printers have become
obsolete.
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B) Line Printers:

Line printer, which is also as a bar printer,
prints one line at a time. It is a high-speed
impact printer as it can print 500 to 3000
lines per minute. Drum printer and chain
printer are examples of line printers.

i) Drum Printer:
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Drum printer is a line printer that is made of
a rotating drum to print characters. The
drum has circular bands of characters on its
surface. It has a separate hammer for each
band of characters. When you print, the
drum rotates, and when the desired
character comes under the hammer, the
hammer strikes the ink ribbon against the
paper to print characters. The drum rotates
at a very high speed and characters are
printed by activating the appropriate
hammers. Although all the characters are
not printed at a time, they are printed at a
very high speed. Furthermore, it can print
only a predefined style as it has a specific
set of characters. These printers are known
to be very noisy due to the use of
hammering techniques.
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ii) Chain Printer:

Chain printer is a line printer that uses a
rotating chain to print characters. The
characters are embossed on the surface of
the chain. The chain rotates horizontally
around a set of hammers, for each print
location one hammer is provided, i.e., the
total number of hammers is equal to the
total number of print positions.

The chain rotates at a very high speed and
when the desired character comes at the
print location, the corresponding hammer
strikes the page against the ribbon and
character on the chain.They can type 500 to
3000 lines per minute. They are also noisy
due to the hammering action.

Non-Impact Printer:

Non-impact printers don't print characters
or images by striking a print head or
hammer on the ink ribbon placed against
the paper. They print characters and images
without direct physical contact between the
paper and the printing machinery. These
printers can print a complete page at a time,
so they are also known as page printers. The

common types of non-impact printers are
Laser printer and Inkjet printer:
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i) Laser Printer:

A laser printer is a non-impact printer that
uses a laser beam to print the characters.
The laser beam hits the drum, which is a
photoreceptor and draws the image on the
drum by altering electrical charges on the
drum. The drum then rolls in toner, and the
charged image on the drum picks the toner.
The toner is then printed on the paper using
heat and pressure. Once the document is
printed, the drum loses the electric
charge,and the remaining toner is collected.
The laser printers use powdered toner for
printing instead of liquid ink and produce
quality print objects with a resolution of 600
dots per inch (dpi) or more.

i) Inkjet Printer:
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The inkjet printer is a non-impact printer
that prints images and characters by
spraying fine,ionized drops of ink. The print
head has tiny nozzles to spray the ink. The
printer head moves back and forth and
sprays ionized drops of ink on the paper,
which is fed through the printer. These
drops pass through an electric field that
guides the ink onto the paper to print
correct images and characters.

An inkjet printer has cartridges that contain
ink. Modern inkjet printers are color printers
that have four cartridges containing
different colors: Cyan, Magenta, Yellow, and
Black. It is capable of printing high-quality
images with different colors. It can produce
print objects with a resolution of at least 300
dots per inch (dpi).

Applications of Printer

o Personal and Home Use: Printers are
frequently used in homes to print
papers, pictures, and other personal
stuff. Individuals can use them to make
tangible copies of vital information or
photographs for personal use.

o Offices and enterprises: Printers are
required in offices and enterprises. They
print commercial enterprise papers,
reports, contracts, invoices, and
documents. Employees can utilize
printers to create physical copies of
crucial information, which aids in
communication and record-keeping.

o Education: Students and teachers utilize
printers at educational institutions such
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as schools and universities. They are
used to print assignments, worksheets,
study materials, project reports, and
educational tools.

Printing and Publishing: Printers are
critical in the publishing and printing
industries. They're used on a massive
scale to print publications, including
newspapers, brochures, flyers, and other
published goods.

Advertising and Marketing: Printers
are employed in the advertising and
marketing industry to create
promotional materials such as posters,
banners, flyers, business cards, and
product labels.
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