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Def:Device for entering information into a computer. Input devices include keyboards, joysticks, mice, light pens, touch-sensitive screens, scanners, graphics tablets, speech-recognition devices, and vision systems. The input into an electronic system is usually through switches or sensors. The following are the various input devices.
Keyboards, the most frequently used input devices, are used to enter instructions and data via keys. There are many variations on the layout and labelling of keys. Extra numeric keys may be added, as may special-purpose function keys, whose effects can be defined by programs in the computer.

The graphics tablet is an input device in which a stylus or cursor is moved, by hand, over a flat surface. The computer can keep track of the position of the stylus, enabling the operator to input drawings or diagrams into the computer. The joystick signals to a computer the direction and extent of displacement of a hand-held lever.

Light pens resemble ordinary pens and are used to indicate locations on a computer screen. With certain computer-aided design (CAD) programs, the light pen can be used to instruct the computer to change the shape, size, position, and colours of sections of a screen image.

Scanners produce a digital image of a document for input and storage in a computer, using technology similar to that of a photocopier. Small scanners can be passed over the document surface by hand; larger versions have a flat bed, like that of a photocopier, on which the input document is placed and scanned.

Input devices that are used commercially – for example, by banks, postal services, and supermarkets – must be able to read and capture large volumes of data very rapidly. Such devices include document readers for magnetic-ink character recognition (MICR), optical character recognition (OCR), and optical mark recognition (OMR); mark-sense readers; bar-code scanners; magnetic-strip readers; and point-of-sale (POS) terminals. Punched-card and paper-tape readers were used in earlier commercial applications but are now obsolete. 

Output devices

These devices display information that has been held or generated within a computer.Some examples are shown below.

	· VDU or Monitor 
· Printer 

· Impact Printer 
· Dot Matrix Printer 
· Daisywheel Printer 

· Non-Impact Printer 
· Thermal Printer 
· Laser Printer 
	· Ink Jet Printer 
· Robot 
· Machine Tool 
· Synthesized Voice 

· Plotter 

· Flatbed Plotter 
· Drum Plotter 
· Electrostatic Plotter 


Visual Display Units (VDU) or monitors are used to visually interface with the computer and are similar in appearance to a television. 
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A cathode ray monitor
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A plasma monitor


Visual Display Units display images and text which are made up of small blocks of coloured light called pixels. The resolution of the screen improves as the number of pixels is increased. Most monitors have a 4:3 width to height ratio. 

 The standard user interface on the PC was originally a text-only mode. With the increased resolution of VDUs applications are now written in graphics mode using individual pixels. A recent standard has been 640 x 480 pixels on the screen (this is called VGA) and the present standard is 800 x 600 (called SVGA). 

Printers You can print out information that is in the computer onto paper. By printing you create what is known as a 'hard copy'. 
There are different kinds of printers which vary in their speed and print quality. The two main types of printer are impact and non-impact.

Impact Printers use a print head containing a number of metal pins which strike an inked ribbon placed between the print head and the paper. Some print heads have only 9 pins to make the dots to build up a character; some have 24 pins which produce a better resolution. 
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An impact printer showing detail of print head                                                                     A dot matrix printer
Dot Matrix Printer: Characters are formed from a matrix of dots. 
The speed is usually 30 - 550 characters per second (cps). This is the cheapest and noisiest of the printer family. The standard of print obtained is poor.These printers are cheap to run and relatively fast. They are useful for low quality carbon copy printing. 

Daisywheel Printer :Molded metal characters like those in a typewriter are mounted on extensions attached to a rotating wheel and are printed onto the paper by means of a hammer and print ribbon. 
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A daisy wheel showing detail of the characters 

This results in a great deal of movement and noise during the printing of documents, so printing is slow (less than 90 cps). 
The standard of print is similar to that produced by an electric typewriter. As the characters on the wheel are fixed, the size and font can only be changed by using a different wheel. However, this is very rarely done. 
 

Non-impact printers are much quieter than impact printers as their printing heads do not strike the paper. 
Most non-impact printers produce dot-matrix patterns. 
Several different technologies have been used to provide a variety of printers. The main types of non-impact printer are: 

Thermal Printer Characters are formed by heated elements being placed in contact with special heat sensitive paper forming darkened dots when the elements reach a critical temperature. Thermal printer paper tends to darken over time due to exposure to sunlight and heat. The standard of print produced is poor. Thermal printers are widely used in battery powered equipment such as portable calculators. 
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A fax machine uses a thermal printer                                                                              A laser printer 
Laser Printer use a laser beam and dry powdered ink to produce a fine dot matrix pattern. This method of printing can generate about 4 pages of A4 paper per minute. The standard of print is very good and laser printers can also produce very good quality printed graphic images too. 

A photoconductive drum is initially charged and then a high intensity laser beam is used to discharge selected areas on the drum. These discharged areas correspond to the white areas of the printed document. 
Toner is attracted to parts of the drum with a high charge. The drum rotates and transfers the toner to the paper which has an even greater electrical charge. Finally a heater fixes the toner onto the paper.
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                                                                                      How a laser printer works
 Ink Jet Printer Characters are formed as a result of electrically charged or heated ink being sprayed in fine jets onto the paper. Individual nozzles in the printing head produce high resolution (up to 400 dots per inch or 400 dpi) dot matrix characters. 
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An inkjet printer
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Colour cartridge showing inkjet nozzles


Inkjet printers use colour cartridges which combine magenta, yellow and cyan inks to create colour tones. A black cartridge is also used for crisp monochrome output. This method of printing can generate up to 200 cps and allows for good quality, cheap colour printing. 

Voice synthesis has a robotic sound due to the difficulties of replicating the complexities of human speech and pronunciation. Voice answer back (VAB) is used to respond to telephone enquiries, such as the speaking clock. Educational applications include "Speak & Spell" and arithmetic trainers. 
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A speak and spell toy
Plotters are used to produce graphs or diagrams. 
Plotters can be of two types: 
· Pen plotters 
· Electrostatic plotters 
Pen plotters have an ink pen attached to draw the images, and electrostatic plotters work similarly to a laser printer.This is a plotter where the paper is fixed on a flat surface and pens are moved to draw the image. This plotter can use several different colour pens to draw with. The size of the plot is limited only by the size of the plotter's bed.
[image: image15.png]


                    [image: image16.png]



Top view of a flat bed plotter                                                                                A drum plotter
In drum plotters the pen is moved in a single axis track and the paper itself moves on a cylindrical drum to add the other axis or dimension.
The size of the graph is therefore limited only by the width of the drum and can be of any length. 

An Electrostatic Plotter produces a raster image by charging the paper with a high voltage. This voltage attracts toner which is then melted into the paper with heat. This type of plotter is fast, but the quality is generally considered to be poor when compared to pen plotters.
