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Output is data that has been processed into useful form, now called Information.
The most used means of Output are the printer and the computer screen. Let's look at the features of each.



Types of Output
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	Hard copy: 

printed on paper or other permanent media
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	Soft copy: 

displayed on screen or by other non-permanent (temporary) means




Categories of Output
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	Text documents including reports, letters, etc.
	Graphics
charts, graphs, pictures
	Multimedia
combination of text, graphics, video, audio




What are output devices?

· These devices display information that has been held or generated within a computer. 
· The output devices to be discussed are: 
· Visual Display Unit (VDU) / Monitor
· Printers

· Plotters

· Voice Output

· Microfilm



	· 
	What is Resolution?

	· 
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An example of typical resolutions of screens and printers. The resolution of a screen image when printed can only be as high as the resolution supported by the printer itself.

In computing, the number of dots per unit length in which an image can be reproduced on a screen or printer. A typical screen resolution for colour monitors is 72–96 dpi (dots per inch). A laser printer will typically have a printing resolution of 600 dpi, ink-jet printers have a minimum of 300 dpi, and dot matrix printers typically have resolutions from 60 to 180 dpi. Photographs in books and magazines have a resolution of 1,200 dpi or 2,400 dpi.






VISUAL DISPLAY UNITS

· 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.


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 job of a printer is to put on paper what you see on your monitor. How easy this is to do and how successfully it is done determines whether or not you are happy with your printer choice.

· Monitor screens and printers do not use the same formatting rules. In the olden days of computers, the way something looked on the screen could be VERY different from how it would look when printed.
· Early word processors didn't have a way to show what the printed version would look like. Now a word processor that doesn't have print preview, would be laughed off the shelf. 


	  
	· How Fast?
             The speed of a printer is measured in: 

cps
= characters per second

lpm
= lines per minute

ppm
= pages per minute

 

The faster the printing, the more expensive the printer.
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· The two main types of printer are impact and non-impact.
Impact Printers

Definition:

An impact printer form characters and graphics on a piece of paper by striking a mechanism against an ink ribbon that physically contacts the paper.

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. 
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An impact printer showing detail of print head
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. 

Characteristics of Impact Printers
· are noisy because of the striking activity.

· do not provide letter quality print.

· are ideal for printing multi-part forms.

· are used in may FACTORIES and at RETAIL COUNTERS because they can withstand dusty environment, vibrations and extreme temperature.

Types of Impact Printers

1. Dot-Matrix Printers

2. Line Printers

Dot-Matrix Printer (character printer)

· The dot matrix printer forms images one character at a time as the print head moves across the paper.

· 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.
[image: image10.png]



A dot matrix printer
· These printers are cheap to run and relatively fast. They are useful for low quality carbon copy printing. 

Advantages
1. inexpensive
2. can print multi-part forms

3. can print on narrow and wide fan folded paper

4. low per page cost

5. energy efficient

    Disadvantages

1. Noisy

2. Low resolution output that gets worse as the ribbon age

3. slow

4. Poor quality graphic output

5. limited font flexibility

Line Printers

A line printer is a high-speed impact printer that prints an entire line at a time.

It is capable of printing up to 300 lines per minute are often used with mainframes, minicomputers or with a network in application such as manufacturing, distribution or shipping.
Non-Impact Printers
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. 

A non-impact printer forms characters and graphics on a piece of paper without actually striking the paper.

Characteristics of non-impact printers

· Some spray ink, while others use heat and pressures to create images.
· They are much quieter than the impact paper because they do not strike the paper.
Types of non-impact printers 

1. Thermal Printer 
2. Laser Printer / Page Printers 
3. Ink Jet Printer 
Thermal Printers
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. 
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A fax machine uses a thermal printer

Thermal printer paper tends to fade 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. 
Thermal printers generate images by pushing electrically heated pins against heat sensitive paper.

Laser Printers / Page Printers
Laser Printers 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. 
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A laser printer 

The standard of print is very good and laser printers can also produce very good quality printed graphic images too. 

Advantages
· High resolution output

· Fast

· Quiet

· Many choices from which to choose

· Low cost per page

Disadvantages

1. Cost

2. Low for graphics output

Ink-jet Printers
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. 
Characteristics of ink-jet printers

· These printers produce letter quality text and graphics

· Some can produce photo quality images

· Many are sold with software for creating cards, business cards and letter heads

Advantages of Ink-jet Printers

· High resolution output

· Quiet

· Small

· Energy efficient

· Many choices from which to choose.

Disadvantages of Ink-jet printers

· Higher cost per page than laser printer
· Slower than laser printers

· Special paper required for higher resolution output
PLOTTERS
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A wide variety of devices called plotters can also be used to produce permanent copies of graphic output. 
A plotter is an output device that is designed primarily to produce chars, drawings, maps, three-dimensional illustrations and other forms of hard copy.

Plotters are graphics printers that draw images with rows of ink pens.

Types of Plotters 
· 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.
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


VOICE OUTPUT/RESPONSE DEVICES
This is a piece of hardware that plays back or imitates human images.

Voice output 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. [image: image16.png]



A speak and spell toy
Characteristics of voice output devices
· Machine responsible for message

· Converts stored digital data into spoken messages

· Operates extensively at airline terminals to broadcast information about flight departure and arrivals.



MICROFILM
Microfilm is often used as an alternative to the printer. 
The output is 'printed' on microfilm rather than paper, which, in addition to being faster, also condenses large stacks of paper down into small amounts of microfilm with no special programming. 
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The drawback of computer-output microfilm (COM) is that it takes a special device to print the microfilm and a special viewer to read it.
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When storage space is a major consideration, Computer Output Microfilm (COM) is a service option to consider for storing data.
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