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Output devices

The Monitors: The video display unit (VDU) or monitor is one of two principle interfaces between the user and computer, the other being the keyboard. 
Two types of monitors are in common use in pc: The raster or CRT (cathode Ray Tube) and the LCD (liquid crystal Display). A configuration for a CRT is shown in Figure 29 :
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Figure 29: A CRT with a single electron gun.

An electron gun generates a stream of electrons that is imaged onto a phosphor coated screen at positions controlled by voltages on the vertical and horizontal deflection plates. Electrons are negatively charged, and so a positive voltage on the grid accelerates electrons toward the screen and a negative voltage repels electrons away from the screen. The color produced on the screen is determined by the characteristics of the phosphor. For a color CRT,there are usually three different phosphor types (red, green, and blue) that are interleaved- in a regular pattern, and three_ guns, which produce three beams that are simultaneously deflected on the screen.

The inside of the screen consist of a large number of very small dots known as pixels (an abbreviation of picture element) is the smallest display element on the screen. To keep a constant image on the screen, the electron beam must have travel each scan line many times per second (50-70) times per second.

The resolution of a monitor is the total number of pixels available on the screen given as :
              Horizontal pixels * Vertical pixels.

For example' a monitor with 640 pixels per line (horizontal) and 480 lines (vertical) has a resolution of 640*480. The size of the monitor, which is usually given in inches, refers to the diagonal measurement of the screen. Thus .
A l4-inch monitor has a width of 1 1.2 inches and height of 8.4 inches , where:

(Size)^2 = (1 1 .22) ^2+ (8.4) ^2=125.44+70.56=196
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Adapter card: Is the heart of the display system slots into a pc expansion slot. The video adaptor translates text and graphic instruction into video signals which are fed to the monitor for display. 
Adapter type:

1- Monochrome display adapter (MDA)

The MDA is, as its name suggests, a black and white video display system introduced by IBM for the first XT computers. It is used in the text mode only with a resolution of 80*25.

2- Color graphic adapter(CGA)

The CGA was first graphic type adaptor from IBM. It was a maximum resolution of 640*200 pixels with color only. In the text mode, it can be programmed to display 40*25  or 80*25 characters .

3- Hercules graphic card(HGC)

The HGC is another monochrome adapter. In the text mode, the HGC is the same as the MDA- However, unlike the MDA, it can operate in monochrome graphic mode with a resolution of720*348.

4- Enhanced graphic adapter(EGA) 

The EGA provides a maximum resolution of 640*350 pixels with 16 different colors.

5- Video graphic array(VGA)

The resolution of 640*350 pixels with 256 different colors .
6-Super VGA (SVGA):

The SVGA was established as a standard with the introduction of the VESA bus.SVGA is capable of a resolution of up to 1600* 1200 and 24 bit color depth (16,777,216) colors.

Video RAM: It is an area of RAM (memory) connected to video card. When the video card operates in text mode, video RAM contain the ASCII character codes and the character colors, when graphic mode, video RAM is used to store individual pixels and number of bits needed for colors.

Printers:

There are three types of printers:

l- Letter quality printers: Create each character by striking an embossed image of a full formed character against an inked ribbon and paper. The most common type of letter quality printers is a daisy-wheel printer.

A daisy wheel is a circle of plastic or metal with a set of 16 or more spokes connected from the center- On the tip of each spoke is an embossed image of a character. The wheel rotates continuously. As the required spoke moves in front of the printer hammer, the spoke is struck into the ribbon and paper. They generate high quality output, but they are slow compared with other printers. Print rates are between 15 and, 70 characters per second (cps)- And like other impact printers, daisy-wheel printers are noisy.

2- Dot matrix printers: create each character by printing dots in a pattern. Matrix printers have several important features:

a- Matrix printers are cheaper than letter-quality printers

b- Matrix printers are much faster (200 cps) than letter quality printers.
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C- Most matrix printers are not limited to one size or style character, because the characters are formed from patterns.

d- Most matrix printers can print graphical images as text. For example:

1- Thermal printers.

2- ink-jet printers.

3- LASER PRINTERS

A laser printer consists of a charged drum in which a laser discharges selected areas according to a bit mapped representation of a page to be printed. As the drum advances for each scan line, the charged areas pick up electrostatically sensitive toner powder. The drum continues to advance, and the toner is transferred to the paper, which is heated to fix the toner on the page. The drum is cleaned of any residual toner and the process repeats for the next page .A schematic diagram of the process is shown in Figure 30.
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                         Figure 30: Schematic of a laser printer.

Since the toner is a form of plastic , rather than ink, it is not absorbed into the page but is melted onto the surface. For this reason, a folded sheet of laser printed paper will display cracks in the toner along the fold, and the toner is sometimes unintentionally transferred to other materials if exposed to heat or pressure(as from a stack of books).

Whereas older printers could print only ASCII characters, or occasionally crude graphics, the laser printer is capable of printing arbitrary graphical information.
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