Multi Media Microcomputer Hardware – Week1

Computer hardware has 4 primary functions: 

1. Input

2. Processing

3. Storage

4. Output

Input devices: mouse, keyboard, microphone, touch screen, joystick, scanner, camera

Processing devices: CPU, chipset, co-processor

Storage devices: floppy disk, hard disk, CD-RW, memory (RAM), zip drive, tape drive

Output devices: monitor, printer, speaker

Input/output devices: Hard disk, floppy disk, modem

Input and output devices are collectively referred to as peripheral devices.

Processing inside the computer is done in binary form, a series of 1’s and 0’s that represent electrically the states on and off. 

The hardware of a computer is the physical equipment such as the monitor, keyboard and memory. The software is the set of instructions that directs the computer to accomplish a task. The three types of software are, BIOS, OS and application software.

The six main types of application software are; word processing, spreadsheet, database, graphics, communications and games). A software suite is a set of programs that are designed to be compatible with each other eg MS Office.

A device driver is a small software program that tells the computer how to communicate with an I/O device such as a printer or modem.

An Operating System (OS) is needed as an interface between the hardware and software. The operating system tells your computer how to operate, an environment where applications can be used. The two types of operating system are command-line (DOS, UNIX) and menu driven (Windows 9x, NT, 2000, XP). 

Firmware is a combination of hardware/software married together.

The centre of any hardware system is the motherboard. All of the systems circuitry is part of or plugs directly into it and it holds the most important parts of your PC:

· Microprocessor (CPU)

· BIOS

· Memory

· Mass storage

· Expansion slots 

· Ports

The microprocessor stores data and instructions in storage devices (memory, hard disk) and performs calculations and data processing. Chip sets help relieve the CPU of some processing and improve speed and performance. Motherboards manufactured prior to 1995 had a co-processor that performed specialist math and logical processing, this function is now directly incorporated into modern day CPU’s.

An example of firmware is ROM (Read Only Memory).  ROM is a chip that can hold data without an electrical charge (aka Flash ROM). The ROM chip has instructions that are hard coded into it during manufacture. An example of a ROM chip is the BIOS (Basic Input/Output System). The BIOS controls the computers input and output functions: communication between hardware devices. The BIOS of a computer is a set of permanently recorded program routines that give the system its fundamental operational characteristics, including instructions on how to test itself every time it is turned on. Using today’s plug and play technology, the BIOS and your OS cooperate to configure all of the peripherals you may plug into your PC. After BIOS boots and tests your PC the operating system begins management of your PC.

There are two kinds of storage, temporary storage (primary) and permanent storage (secondary). The CPU uses temporary storage or RAM (Random Access Memory) to hold data and instructions while it is processing them. This type of storage is faster to access than permanent storage however the contents of RAM are lost when a PC loses power so it is termed, volatile. RAM needs to be continually refreshed with electricity to prevent the loss of data. Memory that holds its data permanently (ROM chip) is termed non-volatile.

RAM is measured in bytes with the base unit being a Megabyte. 1 byte of memory (8-bits) can hold one character of data, how many characters would one megabyte hold? One million.

A memory address is a number assigned to each byte in RAM. The CPU can use memory addresses to track where information is stored in RAM. Memory addresses are displayed in hexadecimal, a numbering system based on the value 16, (0,1,2,3,4,5,6,7,8,9,a,b,c,d,e,f) where ‘a’ represents 10 and ‘f’ represents 16. 

Cache memory is a special high-speed memory area that the CPU can access quickly. Caching recognises that data and instructions tend to be in sequential addresses of memory, when the CPU asks for data from a given memory location, the cache hardware anticipates that the next requests will be from subsequent addresses and pre-loads these addresses into high speed memory, ready for quick access.

Virtual memory is a method where the OS uses an area of the hard disk as though it where RAM. It achieves this through the use of a swap file that dynamically grows and shrinks depending on the amount of memory being used. To view the virtual memory settings on any Windows OS, right-click the My Computer icon, under the performance tab click on the virtual memory button in the advanced settings frame. By default the OS manages the virtual memory settings.

Secondary storage is permanent storage, when you turn off your computer the contents are not lost. When you save a file on your computer the data is placed into RAM and then copied to the selected medium; floppy disk, hard drive, CD-WR. 

There are thousands of little circuits between chips on a system board. The combination of these circuits and the language they use to communicate is referred to as the bus.

Data, instructions and voltage travel along the bus.

One of the lines of the system bus is dedicated to the system clock and is responsible for the timing of activities of the chips on the motherboard.

The CMOS configuration chip holds a PC’s set-up data. It holds information as to the types of drives attached to it and the boot sequence. The set-up data in a CMOS chip can be changed and the program to do this is stored in the ROM BIOS chip that is accessed during start up. CMOS technology replaces dipswitches and the manual changing of set up options.

Expansion slots allow your system to be expanded by adding optional devices known as expansion boards. Some of the more common cards include:

· Video cards – to use your monitor, an AGP (Accelerated Graphics Port) expansion slot is used for this card.

· Sound cards – to enable the speakers

· NIC (Network Interface Card) – allows your PC to connect to other PC’s on a network. Connected to a PCI (Peripheral Component Interconnect) expansion slot, used for high-speed input/output

· Modem card

· I/O card – has a parallel port and serial port to connect a printer and mouse respectively.

The power supply of a computer does not generate electricity; it converts and reduces the voltage to one that the computer can handle. The voltages used for computers are 3.3, 5 and 12 volts; these are converted from the 110AC/50 Hz of our power supply. Standard power supplies have two connectors for the motherboard; one for the floppy drive and four others for hard drives and CD-ROM drives. The power supply has a fan that helps keep the unit cool during its operation. Power supplies are never to be opened unless by an authorised technician.

A file is a collection of data stored under one name on any secondary storage device. A file extension is the last three characters of a file name after the period. For example this file is saved on my hard drive at home as Microcomputer hardware week 1.doc. 

Microcomputer hardware week 1 is the file name and the extension .doc signifies a Word document. 

DOS has a limit on the length of the file names that can be saved. The limit is 8 characters along with the period and file extension and is referred to as the 8.3 format. If this file were viewed in DOS the directory listing would display the file name as microc~1.doc. DOS concatenates the file name to fit with its naming convention for file names. The first 6 characters are followed by a tilde (~) character and the number 1. If another file name started with microc… then it would place a ~2 after the prefix. 

Windows allows you to have 256 characters for the file name.

Memory in DOS is divided into the following categories:


Conventional memory


0 to 640K


Upper memory



640 to 1024K


Extended Memory



above 1024K

A directory is a folder where files can be stored. The root directory is the main directory in which all other files and folders are stored. All directories that exist under the root directory are referred to as sub-directories. A drive with a list pointing to a file is called a path. If this file were stored in the root directory of a floppy drive then the path would be A:\microcomputer hardware.doc

The serial port (COM1-4) is a 9-pin port that connects the mouse and modem. Data is sent in series along the data path that is one bit at a time.

The Parallel port (LPT1-2) is a 25-pin port that is used to connect a printer. Data is transmitted in parallel that is 8-bits at atime

