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01.01. THE MOTHERBOARD OF PC
Motherboard is the most important component in any personal computer. It contains almost every important parts of the computer system. Motherboard contains the CPU or the brain of the computer, memory and support circuits to make the computer work. Motherboard also contains many Expansion Slots on which we can connect various circuit boards. These circuit boards are used to connect different devices such as monitor, printer, scanner etc. with the computer.


This main board is called the motherboard because all other boards that attach to it are called “daughterboard”. Some times the size of the daughterboard could be bigger than the size of the motherboard. But, most of the time motherboard is the largest circuit board inside a personal computer. Motherboard contains

· CPU (Central Processing Unit)

· Co-Processor (Optional)

· CMOS Memory

· Real Time Clock (RTC) circuit

· Memory (ROM and RAM)

· BIOS

· Support chips/chipset to help CPU to deal with Input/output, Interrupts, DMA etc.

· Expansion Slots



On the motherboard Printed Circuit Board (PCB), the components are placed and connected with the help of thin copper tracks. Motherboard PCB contains many such tracks to make electrical connection between different parts of the system. Generally these tracks are very fine, and hence one should never put excessive pressure on the board while inserting or removing cards or chip, if the board bends excessively, these tracks could develop small hairline cracks.
Motherboard Design: - There are two design approaches for main boards in a PC: the true motherboard design and the backplane design.

Backplanes – There are actually two types of backplane mainboards: passive and active.

i) Passive Backplane Main board – This main board is only a receiver card with open slots into which a processor card, which contains a CPU and its support chips, and I/O cards, which provide bus and device interfaces, are plugged. These add-in cards are referred to as daughter boards. The backplane interconnects the system components through a bus and provides some basic data buffering services. The backplane design is popular with server type computers and is quickly upgraded or repaired. This design type provides the advantage of getting a server back online with only the replacement of a single card, instead of replacing the whole main board.

ii) Active Backplane Main Board – An active backplane design, also called an intelligent backplane design, adds some CPU or controller-driven circuitry to the backplane board that can speed along the processing. The CPU itself is still on its own card, which provides for easy replacement.


The utility of the backplane design is being challenged by newer motherboards that incorporate the Slot 1 and Slot 2 styles of processor connectors for Pentium II and Pentium III Xeon processors. The advantage of the active backplane is that the processor can be easily be accessed and replaced, and the Slot 1 and 2 motherboards offer this same advantage.

01.02. CASE STUDY: PENTIUM

Pentium/P5/80586 – Pentium, P5, 80586 or 585 is the next processor from the Intel. Intel could not copyright numeric name such as 80586, so they decided to call their next processor “Pentium". This word Pentium comes from the Greek word pente, which means five.

Pentium Processor with MMS Technology - Pentium MMX processor offers higher performance compared to the original Pentium processor. MMX stands for Multimedia Extension. Some of the features of the Pentium MMX processor are:

· 10-20% more performance on current software.

· Over 60% faster on Intel Media Benchmark.

· Micro-architectural enhancements over the original Pentium processor

· Full support of Intel MMX media enhancement technology

· Doubled code and data caches to 16K each

· Improved branch prediction

· Enhanced pipeline

· Deeper write buffers

Celeron Processor - The Intel Celeron processor offers great performance at an exceptional value for today's applications. The Intel Celeron processor at speeds ranging from 600 MHz to 1.2A GHz expand Intel processing performance into the value-priced PC market segment.

· Available at speeds ranging from 600 MHz to above1.20 GHz.

· 100 MHz multi-transaction processor system bus on Intel Celeron processors at  800 MHz and greater frequencies.

· 66 MHz multi-transaction processor system bus on Intel Celeron processors at766 MHz and below.

· Dynamic Execution technology.

· Includes Intel MMX Multimedia Enhancement Technology.

· Intel Streaming SIMD Extensions.

· 32 Kbytes (16 Kbyte/16 Kbyte) Level 1 cache,

· 128 Kbytes integrated Level2 cache on frequencies from 600 MHz to 1.10 GHz.

· 256 Kbytes integrated Lever2 cache on 1.20 GHz frequency.

· Intel chipset support is determined by processor frequency.

· Fully compatible with existing Intel Architecture-based software.

Pentium II Processor – The Pentium II Processor at 450 MHz, Intel’s high performance desktop processor, integrates the best attributes of the P6 micro-architecture processors plus Intel’s MMX media enhancement technology.
· Available in speeds from 233 MHz up to 450 MHz

· Utilizes Intel's 0.25 micron manufacturing process for increased processor core frequencies and reduced power consumption.

· Includes MMX media enhancement technology.

· Dual Independent Bus (DIB) architecture increases bandwidth and performance over single-bus processors.

· 450, 400, and 350 MHz versions improve system bandwidth and performance by increasing the system bus speed from 66 to 100 MHz

· The Intel 440BX AGP set enables the 100 MHz system bus to increase peak processor data transfers to the rest of the system by 50%.

· Single Edge Contact (SEC) cartridge packaging technology delivers high performance processing and bus technology to mainstream systems.

· 32K (16K/16K)n on-blocking level-one cache provides fast access to heavily used data. 512 K unified, non-blocking level-two cache.

· 450, 400, and 350 MHz versions support memory cacheability for up to 4GB of addressable memory space.

· Enables scaleable systems to be expanded to two processors and 64GB of physical memory.

· Includes data integrity and reliability features such as Error Correction Code (ECC), Fault Analysis, Recovery, and Functional Redundancy Checking for both system and L2 cache buses.

Pentium III Processor - The Intel Pentium III processor is a top performer for main stream business and consumer desktops. The Pentium III processor provides the power to handle today's information overload, with the versatility and compatibility to manage a broad range of applications in your e-Business or e-Home environment.

· The Pentium III Processor is available at speeds ranging from 450 MHz to 1.2 GHz

· Versions available with either a 133 MHz or a 100 MHz system bus.

· Versions that incorporate 256 KB Advanced Transfer Cache

· Versions that incorporate Data Prefetch Logic( DPL), which anticipates the data needed by the application and pre-loads it into the Advance Transfer Cache, designed to further increase the processor and application performance.

· 32 KB (16 KB/16 KB) non-blocking level1 (L1) cache.

· P6 Dynamic Execution micro-architecture including multiple branch prediction data flow analysis and speculative execution.
· Internet Streaming SIMD Extensions, consisting of 70 instructions that enable advanced imaging, 3D streaming audio and video, speech recognition and an enhanced Internet experience.
· Intel MMX media enhancement technology.

· Dual Independent Bus (DIB) architecture increases bandwidth and performance over single-bus processors.

· Memory cache ability up to 4 GB of addressable memory space and memory scale ability up to 64 GB of physical memory.
· Both dual-processor capable and uni-processor only versions.
· Data integrity and reliability features such as Error Correction Code, Fault Analysis and Recovery for both system and L2 cache buses.
· Versions based upon Intel's 0.13, 0.18 and 0.25 micron manufacturing processes for increased processor core frequencies and reduced power consumption.

· Fully compatible with existing Intel Architecture-based software.
Pentium IV Processor - The Intel Pentium4 processor, Intel's most advanced, most powerful processor, is based on the new Intel NetBurst micro-architecture. This processor is designed to deliver performance across applications and usage where end users can truly appreciate and experience the performance. These applications include Internet audio and streaming video, image processing, video content creation, speech, 3D, CAD, games, multimedia, and multi-tasking user environments.

· The Intel Pentium 4 is available at speeds ranging from 1.30 to 3.6 GHz.

· The Intel Pentium 4 is available in PGA-423 and uPGA-478 form factors.

· Featuring the new Intel NetBurst micro-architecture.

· Supported by the Intel 850/845 chipset.

· Fully compatible with existing Intel Architecture-based software.

· Internet Streaming SIMD Extensions.

· Intel MMX media enhancement technology.

· Memory cache ability up to 4 GB of addressable memory space and system memory scale ability up to 64 GB of physical memory.
· Support for uni-processor designs.

· Based upon Intel's 0.18 micron manufacturing process.
· This processor is binary compatible with previous generation of Intel processors.

01.03. MEMORY ORGANISATION: BIOS, RAM, ROM, ETC.

RAM & ROM: -

Memory refers to the electronic components of PC that store data and instructions either temporarily or in various degrees of permanently. Before executing the program, it is stored into the computers memory and from the memory; computer takes program instructions one by one and execute them. The data required to operate on or the result after the program is executed are also kept in the computer’s memory-before transferring them onto some other permanent storage device or an output device.

The computer memory can be of two types based on the whether the memory is inside the computer or it is an external storage device:

1. Primary Memory

2. Secondary Memory

1. Primary Memory: - The main memory or the memory on the motherboard is called the primary memory. This primary memory can be further divided into following types:

i) RAM
ii) ROM

i) RAM – RAM or Random Access Memory is the main memory inside the computer. It is used to store program, data and result. It is called Random Access because this memory is organized in such a way that any part of the memory can be accessed without serially going through all the previous memory locations. A better term to describe the RAM would be Read/Write Memory. RAM is a volatile memory. There are two types of RAM:

(a) DRAM (Dynamic RAM) – A dynamic RAM is cost wise cheaper than the static RAM, and it is the main reason of using the DRAM as the main memory. DRAM utilize capacitors to store information, so the problem with DRAM is once data is stored into it, it can’t retain the data for long unless the data is refreshed periodically.

(b) SRAM (Static RAM) – SRAM memory retains the information stored inside it, as long as the power supply is provided to the SRAM chip. The circuitry required to interface SRAM is very simple compared to the interface circuitry for the DRAM hips. SRAM is much faster than the DRAM.

ii) ROM – ROM or Read Only Memory is the memory that can be read only, one cannot write any information into it. ROM is a non-volatile memory. Like RAM, ROM is also random access memory i.e. one can directly access any part of the ROM without serially going through the complete ROM. Information is stored into the ROM by manufacturer. Based on the method used to write into the ROM, it is classified into following types:
(a) Mask ROM – A Mask Rom is the basic ROM chip. I this type of chip the information is fabricated into the chip at the time if manufacturing itself.

(b) PROM – PROM or Programmable Read Only Memory is the Rom memory with a small difference. At the time of manufacturing this chip is made as a blank ROM chip and later using special PROM programmers the information stored into them.

(c) EPROM – EPROM or Erasable PROM is a PROM but with an option to erase its contents if user wants to change the information stored into it. EPROM is easily distinguishable from other chips because of a small window in the middle of this chip. This window is covered with a transparent quartz glass. Through this window, ultraviolet light can be shined on the EPROM to erase its content.

(d) EEPROM – EEPROM or Electrically Erasable PROM is another type of EPROM. The difference between EPROM and EEPROM is in the way its content is erased. In the EEPROM the content is removed by using electricity.
(e) Flash Memory – A new type of EEPROM that can be erased and reprogrammed using the normal operating voltage found inside the PC is called flash memory. It can be erased and programmed only for a fixed number of times and it must be erased and programmed in blocks.

2. Secondary Memory – Secondary memory is not a memory in conventional terms, it is actually the storage device used to store the program or the data. Some important secondary memory or storage devices are Floppy Disk, Hard Disk, CD-ROM etc. Secondary memory is also known as mass storage device.
BIOS: - BIOS stands for Basic Input Output System. It is a se of programs stored inside a ROM chip and put on the Motherboard.  The main job of the program stored into this ROM is as it’s name suggested is to provide the computer user with a set of standard routines to take care of input/output from different input, output and storage devices connected to the computer.


The first BIOS were made by the IBM for their PC range of computer. The BIOS program being the copyright property of the IBM Corporation, PC compatible makers use the BIOS made by AMI, Award, Phoenix etc.


The BIOS is a set of instructions or software stored inside a PROM, PROM is a hardware, so a BIOS is not a complete software nor a complete hardware that is the reason a new name “firmware’ is used to describe the BIOS.


This program lets us operating system and application programs communicate with computer hardware and peripheral devices such as floppy disk, hard disk, printer, display adaptor etc.

Reading the keystroke, displaying on the screen, reading/writing of the serial & parallel port, reading/writing to and from the floppy & hard disk etc. is done under the control of BIOS.


When the user program asks the BIOS to read the keyboard it is the job of the BIOS to read the keyboard in a proper manner, so as the data from the keyboard can be made available to the user program.

Other BIOS functions: - The BIOS contains two more modules

· Power on self test and

· Bootstrap loader

· POST(Power On Self Test): - This is an abbreviation on Power On Self Test.  It is a set of diagnostic programs loaded from the BIOS ROM during the system power on time. This program ensures that in a computer all the major system components are present and are working properly.



This POST program checks the processor, memory, support circuits and other devices connected to the computer when the computer is first powered on.  If the routine finds any error or fault during this POST, the error is informed to the user as an error beep or as some error on the screen. Some errors called nonfatal errors allow user to continue, whereas fatal errors will not allow the POST to continue until the problem is rectified. Once the POST routine is executed successfully, BIOS goes to the boot process.

· Bootstrap Loader: - After the POST routine, BIOS continues with a program called bootstrap loader. It is the job of bootstrap loader to load the Operating System from the floppy disk, hard disk or CD-ROM into the computers main memory (RAM). A successful transfer of the OS into the RAM or the boot process is indicated by displaying the DOS prompt such as A:\> or C:\> on the computer monitor.

Cache Memory: - The overall speed or the throughput of the computer can be increased by increasing the speed of the RAM or by using concepts like Cache, Shadow memory etc. Cache Memory is a very small amount of very high speed memory used in between the RAM and the processor. Cache memory is very costly. The information frequently required the processor to kept in the cache memory by a cache controller. The Cache controller always tries to make sure that the data required by the processor in the next memory access is available in the cache memory. The performance of the cache depends on the
· Speed and size of the cache memory

· The logic used to read the data around the memory area read by the CPU.

Shadow Memory: - In 80386 and later processor copying the content of the slow BIOS ROM into faster system RAM is known as shadow memory. It is also known as shadow RAM or shadow ROM.


By copying the ROMs contents into empty area of the RAM and by redirecting any ROM read request to the RAM, the read operation can be made faster. The shadow memory provides an improvement in the computer speed by providing fast response to the ROM request. The shadow ROM option is provided in most of the BIOS Setup option.
01.04. KEYBOARD, MOUSE AND AUDIO-SPEAKER   INTERFACING

KEYBOARD – Keyboard is a most commonly used input device, allow us to communicate with a PC through keystrokes that represent data and commands. 

The layout of a PC keyboard - the alphabetic, numeric and special character keys - can very by continent, country, or language. The keys on a typical keyboard can be grouped into functional groups.

· Alphabetic keys – These keys refers to those that form the main body of the keyboard including the numbers and special characters above them, punctuation, an action keys. These keys typically have the same layout as on a typewriter.
· Cursor keys – This group of keys are located to the right of the alphabetic keys, comprises two smaller groups: the cursor control keys and the cursor command keys.

· Function keys – The newer keyboards have a single row of 12 function keys placed across the top of a keyboard.

· Number pad keys – All PC keyboard have a number pad in one form or another. This pad is placed alongside the alphabetic keys. In newer keyboard, place the pad on the extreme right hand side of the keyboard. The standard number pad has ten number keys and keys for the four arithmetic functions (add, subtract, multiply, and divide) as well as a key for “equals”. By toggling off the Num Lock key, the number pad can also be used as a cursor control pad.

Keyboard Switch – One of the main component of any keyboard is the key switch. These switches convert our typing action into proper signal for the keyboard interface. These switches are make by different technology:

· Membrane Switch – A membrane keyboard is a multi-layer plastic or rubber assembly which is commonly used as keyboard in video game machines, calculators, medical instruments, cash registers etc.

· Mechanical Switch – Various types of mechanical switches are used to make the keyboard, the basic theory behind these switches are same. In this type of switches, two metal pieces or contacts are kept in one position and moved into close position when the switch is depressed.
· Rubber Dome Switch – In this type of keys rubber like synthetic is modulated to form a dome like shape, this dome like structure keeps the key in up position. When the key is pressed, dome collapses and a small tab of carbon or some other conductive material inside the done completes the circuit.

Keyboard Type – There are many different type of keyboards are used such as PC-XT, PC-AT etc.
· PC-XT Keyboard – The PC/PC-XT keyboard layout had a lot of shortcomings such as the position and size of “Enter” and “Shift” keys. Also, on this keyboard many keys were marked with arrows instead of the word describing them such as the “Tab” or the “Enter” keys.

· PC-AT Keyboard – This keyboard was an improvement over the PC/PC-XT keyboards. In this keyboard there are indicators to show the status of the three toggle keys. The numeric keypad is moved away from the alphabet key area for easy access during the numeric data entry. Size of “Enter” key is also increased.
MOUSE – Mouse is basically a pointing device about the size of palm. It rolls on a small ball and has one or more buttons in the top. When the user rolls the mouse across a flat surface, the screen cursor moves in the direction of the mouse movement.

Mouse Type – Mouse is classified in different category based on movement, connection and numbers of buttons.

· Based on the technology used to detect the mouse movement

i) Mechanical – A mechanical mouse works by the mechanical action of its various parts. When this mouse is rolled across a flat surface different rollers inside the mouse move and generate electric signals. These signals are given to the computer and computer converts them into proper action on the screen.

ii) Opto-Mechanical – Basic construction if this mouse is same as that of the mechanical mouse. Only difference is in the sensing circuit used to detect the movement of the mouse. In the mechanical mouse a decoder is used to detect the distance mouse is moved on the tabletop, whereas in this mouse a combination of LED ad photo detectors is used.

iii) Optical Mouse – In this type of mouse, instead of the customary ball and rollers, a light source and photo-detectors is used with a special pad.

· Based on the method used to interface

i) Serial Mouse – A serial mouse is connected to the serial port of the computer that is COM1 or COM2.

ii) Bus Mouse – Bus mouse is connected to a special card made just for the mouse.

iii) Ps/2 Port Mouse – Now a day, many computers come equipped with special mouse port for connecting the mouse. This method is similar to the bus mouse approach except that the mouse control circuitry is directly built into the motherboard of the PC and not connected as a separate card.
iv) USB Mouse – This type of mouse is connected to the USB port of the computer.

v) Wireless Mouse – In this type of mouse, everything is similar to the conventional mouse except that no cable is used to connect the mouse to the computer.

· Based on the number of buttons provided on them

i) Single Button

ii) Double Button

iii) Three Button

Audio-Speaker Interfacing – In recent years, sound systems have become standard equipment for most new PCs. They range in complexity from simple playback devices for games and system sounds all the way to full-fledged digital audio workstations used in professional audio and video production and postproduction. The components common to use PC sound system are the following:
i) Sound Card – The sound card combines into a single unit all of the inputs, outputs, and signal processors required to convert audio information to and from digital form.

ii) Amplifier – Once digital audio has been converted into an audible signal, it has to be amplified before it can be played back on speakers. Most sound cards include a weak amplifier capable of driving a set of headphones or small passive PC speakers.

iii) Speakers – PC speakers come in a wide range of configurations, from small passive systems powered by the sound card’s headphone output, to active three way and surround sound systems that would rival many home theaters.
01.05. HDD, FDD, DISPLAY AND DIFFERENT CARDS, CONNECTING THEM TO MOTHERBOARD

HDD - HDD is a storage device used with the computer system. HDD is used to store data and programs permanently inside the computer. The information stored in the HDD does not get erased when the power supply to the computer is switched off. Information stored in the HDD using magnetic recording method, which is used to store songs on an audiotape or movies on videotape.



Data is stored inside the computer in the form of Binary digits or bits and base on the value of this bit, a 0 or a 1, the magnetic articles on the disk surface is recorded in NS or SN orientation.



A typical HDD contains the following components:
· Disk Platter

· Read/Write Head

· Head Arm/Head Slider

· Head Actuator Mechanism

· Spindle Motor

· Logic Board

· Air Filter

· Bezel

· Cable & Connectors

FDD - Floppy Disk Drives are the basic storage device available with almost all he personal computers. A floppy drive requires floppy disk as media to store data. The floppy disk is a circular shaped plastic disk, coated with magnetizable coating, enclose in a protective jacket.

Drive Components: -

· R/W Head 

· Head Actuator/Stepper Motor 

· Spindle Motor 

· Circuit Board 

· Cable Connector 

· Data/Control Connector 

· Power Connector 

· Faceplate 

Floppy Disk Drive is categorized on the two basis:

1. By Size

2. By Drive’s Storage Capacity

1. By Size: - The drive can be divided into two types by their size:

a) 5.25 inch Drives – This was he most common size of the disk drive available with a personal computer. The size 5.25-inch is the diameter of the disk used with these drives. These drives are available in different storage capacities.

b) 3.5 inch Drives – Nowadays, these drives are becoming very common with all the personal computers. The size 3.5-inch is the diameter of the disk used with these drives.

2. By Drive’s Storage Capacity: - The drive can be divided into two types by their drive’s storage capacity:

a) 1.2 MB Double Sided High-Capacity or High-Density (DSHD) Drives – The 1.2 MB disk rives can read and write to both 1.2 MB high-density disk and 360 KB double-density disk. DOS use these drives to store 80 track, 15 sectors per track on each side of the disk. This drive spins at 360 RPM in high-density mode and can transfer data with a PC-AT disk controller at twice the rate of a standard 360 KB drive.

b) 1.44 MB Double Sided High-Density (DSHD) Drives – These drives achieve their storage capacity by using the high-density, which can store 80 tracks with 18 sectors per track. These drives spin at 300 RPM.

Display and Different Cards - 

02.01. PC BUS-16 BIT, 32 BIT
Bus structures, which are also called Bus Architecture, define the length, width, number of contacts, and interface used to ad expansion cards to the motherboard. Why one bus would be used over another can be a matter of preference, but each of the popular bus structures, has a unique set of operational features that differentiates it from the others. The PC-Bus structures that have been the most popular over the years are:
· ISA (Industry Standard Architecture) – This bus structure has been around the longest of all the buses still in use. In fact, it is now largely obsolete, but most motherboards still have at least one ISA slot to provide some backward compatibility to support older hardware. The 8 MHz ISA bus is a 16-bit bus that also supports 8-bit cards. Some ISA cards are plug_and_play, and others are not, which means an ISA device may need some-if not a complete-manual configuration and setup. The ISA bus also called the AT Bus, for the IBM PC AT on which it was featured.
· EISA (Extended ISA) – This PC Bus extends the 16-bit ISA bus to 32-bits and adds bus mastering. EISA expansion slots are backward compatible to ISA cards and run at the same slow 8 MHz speed to maintain compatibility. The PCI bus, although still available on same motherboard designs, has largely replaced EISA, like the ISA slots, EISA slots are black and are located next to the ISA slots on those motherboards that include them.

· VESA Local Bus (VL-Bus) – VL-bus is a local bus architecture developed by the Video Electronics Standards Association for use with the 486 processor. VL-bus is a 32 bit bus that supports bus mastering and ran at speeds up to 40 MHz the PCI bus has essentially replaced the VL-bus on modern PCs. VL-bus slots are similar in appearance to ISA slots, but have an extra slot added to the end and are four inches long.
· PCI (Peripheral Component Interconnect) – The PCI showed up with the first Intel Pentium Computers and it was the de facto standard for add-in cards on most motherboards. PCI is commonly used on PCs, Macintoshes, and work-stations. It provides a high speed data path between the central processing unit and the peripheral devices connected to it. The PCI bus, which is a local bus, usually includes some devices mounted or connected directly to the motherboards three or four of the white PCI expansion slots.


PCI provides 32 and 64 bit interfaces that support either 33MHz or 66MHz data bus speeds. PCI also supports full PnP capability, which provides nearly foolproof installations and configurations. The shorter slot length helps in making motherboards smaller.

· AGP (Accelerated graphics Port) – This expansion bus is a little different than the ISA and PCI buses in that it was invented for one purpose only-the support of video card. Its primary purposes are to improve the performance of three dimensional graphics on the system and video cards less expensive by removing the need for memory on the video card. However, PCI video cards are more popular because hey are cheaper, and although the AGP interfaces does help; it doesn’t provide the benefit it was intended to deliver. AGP does run at faster speeds than the PCI bus, with data speeds up to 133MHz. The different speed rating for AGP video card are 264Mbps or 1xAGP; 528Mbps or 2xAGP; and 1Gbps or 4xAGP. The AGP slot is a brown that is just a little shorter than the white PCI slot.

02.02. SLOTS-ISA, EISA, PCI
· ISA Slot – The AT bus is included on most chipsets primarily to provide support for expansion cards, such as network adapters, from older systems. The AT bus runs at 8MHz and uses a 16-bit data path. It is commonly referred to as Industry Standard Architecture. This bus structure has been around the longest of all the buses still in use. In fact, it is now largely obsolete, but most motherboards still have at least one ISA slot to provide some backward compatibility to support older hardware. The 8 MHz ISA bus is a 16-bit bus that also supports 8-bit cards.
· EISA Slot – The Extended ISA bus is another At bus structure supported by many chipsets. EISA bus expansion slots have been included on some motherboards since the time of the 386 processor. EISA is a 32-bit bus, but is also backward compatible to the AT and ISA buses. EISA expansion slots are backward compatible to ISA cards and run at the same slow 8 MHz speed to maintain compatibility. The PCI bus, although still available on same motherboard designs, has largely replaced EISA, like the ISA slots, EISA slots are black and are located next to the ISA slots on those motherboards that include them.
· PCI Slot - The PCI showed up with the first Intel Pentium Computers and it was the de facto standard for add-in cards on most motherboards. PCI is commonly used on PCs, Macintoshes, and work-stations. It provides a high speed data path between the central processing unit and the peripheral devices connected to it. The PCI bus, which is a local bus, usually includes some devices mounted or connected directly to the motherboards three or four of the white PCI expansion slots. PCI also supports full PnP capability, which provides nearly foolproof installations and configurations. The shorter slot length helps in making motherboards smaller.
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02.03. PORTS-USB, SERIAL, COM
· USB – USB (Universal Serial Bus) is a bus standard that can be used to connect various external hardware devices, such as keyboards, mouse, speakers, and digital cameras etc. to the computer. This standard supports both low-speed and high speed devices. The USB, which is a serial interface, provides data transfer speeds of up to 12Mbps for faster devices and a 1.5 Mbps sub channel speed for lower –speed devices. A newer version of the USB standard, USB 2.0, supports up to 480Mbps for data transfer speeds.



A USB port offers the following features:

· The flexibility of plug and play devices
· Standard connectors and cables with a wide variety of devices available, including keyboards, mice, floppy drives, hard disk drives, Zip and Jazz drives, inkjet printers, laser printers, scanners, digital cameras, modems and hubs.

· Automatic configuration of USB devices when they are connected

· Hot swapping-USB devices can be connected and disconnected while the PC is powered on

· The capability to support up to 127 devices on one channel

· Connecting with the USB – The USB uses a unique pair of connectors and ports. Devices with permanently attached cables have USB Type A connectors. USB Type A connectors are used to connect devices directly to a PC or USB hub. USB Type B connectors are found on devices that have a detachable cable. This cable uses a squarish Type B port on the device and connects to either a Type A or Type B socket on the PC or Hub.
· USB Interface Components – A USB interface has three essential components:

· USB host – The USB host device carries operating system, chipset, and basic input/output system supports for the USB interface.

· USB hub – A USB hub serves as a collector device to cluster USB devices onto a USB channel. USB devices can be added to the channel in a tiered fashion with one hub plugged into another and a connection to the USB host from the first hub.

· USB devices – Typically, a PC has only one or two USB devices plugged into its USB channels, but, as indicated previously, a USB channel can have up to 127 devices, counting USB hubs.

· SERIAL – The serial port is used for the computer to communicate with a device bit a time, the data moves serially one bit at a time from one device to another.


To communicate using the serial communication, two communicating device must use the same communication parameters such as the communication mode, baud rate, parity etc. PC use RS232-C standard interface.



There is basically two type of serial communication:

· Synchronous (Controlled by a clock signal)

· Asynchronous (Not controlled by a clock signal)

· Serial Interface Connectors – A 25-pin or 9-pin D-shell subminiature male connector is used on the system as connector for the serial interface. The 25-pin connector was introduced with the PC system, but as not all the 25-pins are used for data transmission, IBM introduced 9-pin connectors with the AT system.


The parallel port also uses 25-pin D type connector but it can be distinguished from the serial port because the parallel port connector is female, whereas the connectors for the serial port are male connectors.


Old-style MDA/CGA/EGA video connectors, which use 9-pin D-shell connectors are also female connectors.



If the serial cable for our device contains 25-pin connector and the serial port has only 9-pin connector then many 25-pin to 9-pin converts are available in the market, same is true for connecting 9-pin device to a 25-pin port connector we can get a 9-pin to 25-pin converter.

· COM - 

03.01. UNDERSTANDING TYPES (IDE, SCSI, ESDI)
Hard Disk Drive – HDD is a storage device used with the computer system. HDD is used to store data and programs permanently inside the computer. The information stored in the HDD does not get erased when the power supply to the computer is switched off. Information stored in the HDD using magnetic recording method, which is used to store songs on an audiotape or movies on videotape.


Data is stored inside the computer in the form of Binary digits or bits and base on the value of this bit, a 0 or a 1, the magnetic articles on the disk surface is recorded in NS or SN orientation.



A typical HDD contains the following components:

· Disk Platter – HDD contains a number of platters, or the circular shaped disks on which the information is magnetically recorded. The platter size is called the form-factor of the hard drive, and one refers the hard drive size by its platter sizes are:

· 5.25 inch

· 3.5 inch

· 2.5 inch

· 1 1/8 inch
· 1 1/3 inch

· Read/Write Head – Read/Write head is used to write any information on the disk surface and to read the written data, without any data loss. A HDD contains one read/write head for each side of its platter. HDD use two types of read/write head technology:

· Inductive and

· Magneto-Resistive

· Head Arm/Head Slider – The arm on which the read/write head of the disk drive is located is called the head slider. These sliders are made in a catamaran sailboat shape.

· Head Actuator Mechanism – This mechanism is used to move read/write head on the platter. Two different head actuator mechanisms are
· Stepper Motor Actuator

· Voice Coil Actuator

Different characteristics of the HDD such as its read/write speed, accuracy, reliability etc. depends on the head actuator mechanism.

	Characteristic
	Stepper Motor Actuator
	Voice Coil Actuator

	Access Speed
	Slow
	Fast

	Reliability
	Poor
	Very Good

	Automatic Head Parking
	Usually No
	Yes

	Temperature sensitive
	Yes
	No

	Periodic Maintenance
	Low Level Formatting
	No

	Positionally Sensitive
	Yes
	No


· Spindle Motor – Spindle motor is the main motor rotates the hard disk drive’s platters. It is called the spindle motor because this motor is directly connected to the spindle on which the platters are connected. This motor works on a feedback loop to automatically adjust the disk’s rotation speed. A hard disk platter rotates at around 3600 to 7200 RPM or more.

· Logic Board – Logic Board control different parts of the hard disk drive. It also used to interface the HDD with the computer. A HDD may contain more than one logic boards.
· Air Filter – Most of the HDD will have two air filters, they are as follows:
· Recirculating air filter – It is used to filter any particles dislodged from inside the drive such as scrap of disk media, removed by he read/write head during the disk operation.

· Breather filter/Barometric filter - This filter is used to equalize the external air pressure and the pressure inside the hard disk drive.

· Bezel/Front Faceplate – Bezel is the front faceplate provided on most of the HDD. Nowadays, as most of the hard disk are connected internally, and is hidden behind the PC system’s cover, the faceplate or the bezel is not needed.

· Cable & Connectors – Cables and Connectors are used to connect the hard disk drive to the main computer system. Almost all hard disk drive contains connectors for

· Data/Control Interface connector – The data/control cable is the most important part of the hard disk drive and PC interfacing.
· Power Connector – This is used on the hard disk drive is same as the connector used for the floppy disk drive, it has four pins that provide 5 volt, 12 volt and ground signal t the disk drive.

Hard Disk Drive Interfacing – The interfacing can be studied from two different points of view, one is hardware interfacing which deals with the controller card, cable, connector etc. used to connect the hard disk drive to the main computer system and the other is software interfacing which deals with the way different software interact with the hard disk drive. Some interfaces available to connect a HDD to the computer system are:
· IDE/ATA Interface – The IDE/ATA interface is the most popular hard disk interface used for PC systems. IDE and ATA are interchangeable names for essentially the same technology. IDE defines a disk drive type that incorporates the disk controller functions into the HDD and ATA defines the interface used to communicate to the PC.
The standard IDE/ATA interface supports up to two devices. In addition to hard disk drives, TDE/ATA also supports CD-ROM, DVD and tape drives using the compatible ATAPI (AT Attachment Packet Interface). EIDE is also called ATA-2, is an upgraded version of IDE that increases the capacity of interface to four devices; with special interface adapters, an EIDE channel can support up to eight drives.
· SCSI Interface – SCSI is a system standard made up of a collection of interface standards that includes a wide range of peripheral devices, such as hard disks, tape drives, optical drives, CD-ROMs, and disk arrays. Several SCSI devices can connect to a single SCSI host controller over a common interface, which is called a SCSI bus or SCSI chain.
The device controller card for each SCSI device is built into each device, but each device must communicate with the SCSI host adapter. To uniquely identify each device so the host adapter can direct data traffic appropriately, a unique ID number is assigned to each device. The SCSI host controller and the device use this ID number in all communications. To prevent messages and data blocks sent over the SCSI bus from bouncing back on to the bus, the SCSI bus must be terminated at each end.

· ESDI Interface – The ESDI (Enhanced Small Disk Interface) standard introduced a number of innovations, such as adding the endec into the HAD. ESDI drives were used on high end systems from band-name manufacturers in the late 1980s, but this interface is now largely obsolete, except on a few high-end proprietary systems.
03.02. JUMPER SETTING & CABLE SELECTION
HDD use jumpers for a couple of different purposes. IDE/ATA disks use jumpers to configure the master/slave configuration of a disk on a shared interface. We can set jumper by six methods for different purposes:
· A – Default position of the jumper.

· A & B – This jumper is used when the drive is a master drive. If a slave drive exists then the slave is an ATA compatible drive or no slave drive is present.
· C - This jumper is used when the drive is a master drive and a slave drive exists but the slave is not an ATA compatible drive.

· D – This jumper setting is used when the drive is a master drive and a slave drive is present which uses PDIAG signal.

· E – This jumper setting is used when the drive is a master drive and the master drive is an ATA compatible drive.

· F – Master/slave setting by the cable.

03.03. TROUBLESHOOTING USING SOFTWARE AND HARDWARE TECHNIQUE
The problems with the HDD can be two type one is hard and other is soft problems. Some problems in HDD are following:
CHKDSK/SCANDISK Errors –

CHKDSK and SCANDISK program is used to check the logical structure of the HDD. It is mainly used to check the FAT and Directory structure for any logical errors such as cross-linked files, lost clusters etc. The SCANDISK program can be also check the physical surface of the drive for any bad areas. The CHKDSK program does not do any physical scan of the disk to find the defects, instead it scans the FAT to report the errors, total free space, total bad areas etc.
Hardware Failure –


A data/control fault is one of the most common hardware failure in HDD, some other common problem could be with the controller, drive motor, read/write head getting stuck etc.


Most of these problems generate some type of error message/error beep when the system is switched on, during the POST time. These errors could be:

· “Invalid configuration-press F1 to continue” message

· “Invalid configuration-Run SETUP” or “Configuration lost-Run SETUP” message

· “0 hard disk(s) found”

· 1701, 1780, 1790 etc. error code display

· “Drive failure” or “Hard disk failure” message is displayed.

Disk Media Error –


One of the most common error message faced when a disk media error occur is



Sector Not Found or



Data Error Reading Drive X:


1st message is given when the OS cannot find the sector ID placed by the FORMAT program because of fading, loss or corruption of the information from the disk surface.


2nd message is given by the OS when the OS finds that the data read from the drive does not match the ECC (Error Correction Code) stored on the disk surface.


For solution, firstly we check for any virus, drive is not very hot or cold. Make sure that all the device drivers require to access the drive are loaded with proper parameter. If we find that even after checking all the above specified points the area is still not readable then we can try to fix this problem using some disk surface scanning such as SCANDISK or NDD from Norton utility

03.04. CONNECTING HDD
The procedure of installing HDD is following:
· Firstly we turn off the power and remove the power cable from the wall socket. Remove the system unit’s cover.
· Now we check the setting of jumpers on the drive to ensure that, it is properly setup.

· Now we attach the mounting rails to the sides of the drive, if appropriate, then slide into the drive bay.

· Now we attach the data/control cable to the controller card, and then attach it to the back of drive. Be sure the stripped edge of the ribbon cable goes to the side of the connector where pin-1 is. Attach the power cable.

· Now we insert and tighten the mounting screw.
· Now we connect the HDD LED indicator connector to the appropriate pins on our controller card or HDD.

· Now we power up the system and update the CMOS RAM configuration by entering BIOS setup.

· If BIOS detects the drive then replace the system unit cover.

· Now we partioning the drive.


04.01. UNDERSTANDING VARIOUS TYPES OF FDD

FDD – Floppy Disk Drives are the basic storage device available with almost all he personal computers. A floppy drive requires floppy disk as media to store data. The floppy disk is a circular shaped plastic disk, coated with magnetizable coating, enclose in a protective jacket.
Drive Components: -

· R/W Head – This is a magnetic Read/Write head, which reads from and writes to the disk. Head moves in and out over the disk surface to read from and to write to the disk. All the drives today have two Read/Write heads, one on the top and one at the bottom, to read both sides of the disks. These drives are called double sided drives. Some old drives had only one head, at the bottom side of the head assembly, these drives were called single sided drive.
· Head Actuator/Stepper Motor – This motor moves read/write head over the disk surface. This is a stepper motor. It can rotate in any direction but with each step, it rotates a fixed angle. This motor is connected to the read/write head assembly using a coiled steel band or a lead screw mechanism.

· Spindle Motor – This motor turns the disk around by clamping the disk at the center. Old drives had a belt assembly to rotate the spindle but newer drives are “direct-drive” drives. N a direct-drive system, motor is directly connected to the disk spindle. These drives always maintain a fixed rotation speed of 300-RPM or 360-RPM, depending on the drive type.

· Circuit Board – Disk rive contain some circuit board for basically two purposes:

· To interface outside signal with the disk drive
· To control the stepper and the spindle motors

· Cable Connector – A disk drive is connected to the main computer system through Data/Control Connector and Power Connector.

· Data/Control Connector – This is a 34-pin edge connector for a 5.25-inch drive or a 34-pin header connector for a 3.5-inch drive. This connector is used to carry the data and the control signal between the computer and the disk drive.

· Power Connector – A four in-line connector is used to connect power from the computer power supply to the drive.5.25 inch drives use connector is known as “Molex Connector” and 3.5 inch drives use connector is known as “Berg Connector”.

· Faceplate – It is the plastic front cover of a disk drive. It is also known as “Bezel”.
Floppy Disk Drive is categorized on the two basis:

3. By Size

4. By Drive’s Storage Capacity

3. By Size: - The drive can be divided into two types by their size:

a) 5.25 inch Drives – This was he most common size of the disk drive available with a personal computer. The size 5.25-inch is the diameter of the disk used with these drives. These drives are available in different storage capacities.

b) 3.5 inch Drives – Nowadays, these drives are becoming very common with all the personal computers. The size 3.5-inch is the diameter of the disk used with these drives.

4. By Drive’s Storage Capacity: - The drive can be divided into two types by their drive’s storage capacity:

a) 1.2 MB Double Sided High-Capacity or High-Density (DSHD) Drives – The 1.2 MB disk rives can read and write to both 1.2 MB high-density disk and 360 KB double-density disk. DOS use these drives to store 80 track, 15 sectors per track on each side of the disk. This drive spins at 360 RPM in high-density mode and can transfer data with a PC-AT disk controller at twice the rate of a standard 360 KB drive.
b) 1.44 MB Double Sided High-Density (DSHD) Drives – These drives achieve their storage capacity by using the high-density, which can store 80 tracks with 18 sectors per track. These drives spin at 300 RPM.

Floppy Disk: - The floppy disk is a circular shaped plastic disk, coated with magnetizable coating, enclosed in a protective jacket using to store data through the FDD.


The magnetizable compound is normally an iron-oxide based compound, for the high-density floppy disks normally a cobalt compound is used. Floppy Disk are consists of following parts:

i) Jacket

ii) Recording Media

iii) Label Area

iv) Drive Hub Hole

v) Index Hole

vi) Alignment Hole

vii) Read/Write Window

viii) Write Enable Notch

ix) Write Enable Hole

x) Protection Shutter

xi) High Density Detection Hole

xii) Stress Relief Notch

04.02. Troubleshooting FDDs-alignment, Read/Write error, cleaning

Read/Write error: – This type of error occur in the following ways:
· Nothing is being read from or written to the disk – Because the disk drive’s door is not properly closed. The disk is not properly formatted disk, as the drive cannot read from or write to an unformatted disk.

· System displays “General failure reading/writing drive A:” – When the disk is not formatted and the drive is unable to use the given disk or a bad read/write head displays this type of error.
· System displays “Data Error Reading drive A:” – This error message appears when a disk is formatted in one drive and is used in another rive which has a different head alignment. Other reasons could be bad Read/Write head or some bad sectors on the floppy disk.

Cleaning: - 

Head Cleaning – Drive head can be cleaned by two types:

i) Cleaning the head directly – Once the drive is out of the computer, take a cotton swap and moisten it with some good quality head cleaner liquid, we can also use medical alcohol or spirit. Rub this swab to the top and bottom head and clear any oxide deposits from the heads.

ii) Cleaning the head using a head cleaning disk – We place a floppy disk head cleaning kit into the disk drive and rotate the disk using command such as “DIR” up to 2-3 times.

A monitor is the source of information and entertainment for the PC user. Without a video display of some type the personal computer would not be very helpful tool.

Monitor and displays provide the users with a view to the PC and its applications. Whether a cathode ray tube or liquid crystal display produces the picture the purpose remains the same to display the visual temporary output of the PC.

A number of considerations should be taken into account when deciding about investing ain a PC monitor including:

· Type ( Although features and costs vary between monitor types, the choice actually comes down to the traditional and conventional CRT display versus the state of the art and expensive digital flat-panel LCD.

· Size( A monitor’s size has a lot to do with its capability, but more important, it impacts your comfort in working with it. As is generally true—and especially with monitors – bigger is better. Many experts recommend that, given today’s technology, the minimum monitor size should be uses is 17 inches, and the minimum resolution for and LCD monitors 1024x 768.

· Cost( Cost can be a major consideration when selecting a new monitor. A monitor budget of less than $400 will not include an LCD display at least until the prices come down a bit more. However, if cost is not a factor, the choices and comparisons are virtually unlimited. 

Generally monitors are categorized into two types: - These are:-
1. CRT (Cathode Ray Tube)

2. LCD (Liquid Crystal display)

1. Cathode Ray Tube:-

A CRT looks and works very much like a standard, conventional television set .The CRT is largely a desktop or tabletop device. The cathode ray is the biggest and most expensive part of a conventional PC monitor. It us a funnel-shaped glass tube that uses an electron gun to excite dots of phosphorous material on the back of the CRT’s display glass .CRT displays have some advantages over LCD’s .A CRT is bright , well-lit , economical, and produces excellent color and graphics qualities. The manufacturing processes well-defined and CRT costs are comparatively low. Larger screen sizes and higher visual standards continue to make the CRT the visual display of choice for many PC users.

2. LCDs:--

LCDs are the flat-panel devices that are in standalone monitors are attached to portable PC’s or can be hung on the wall. A LCD not only can sit on a desk, it can get up and move about, like the personal digital assistant. LCDs are very common and are used in many products, including wristwatches, microwave ovens, CD players and PC monitors .A major benefit among others m of a LCD monitor is its size , which really means its depth. LCD is popular because it is thinner, lighter, and requires less power than other types of displays, especially the CRT.

Three different types of LCDs can be used in various devices:

(i) Common plane LCDs: - These LCDs are not used for PC displays, but are used on watches, handheld games, microwaves, and other devices in which the same numbers or objects are displayed repeatedly.

(ii) Passive matrix LCDs: - A passive matrix display has a layer of LCD elements on a grid of wires .When current is applied to the eire intersections, the pixels block the light and the area appears dark. A passive matrix refreshes, or redraws, the display by applying current to the pixels at a fixed refresh rate.

(iii) Active matrix LCDs:- An active matrix display controls each LCD element individually with transistors that continually refresh each pixel.

Monitors Resolution:- 

The number of pixels in a display whether CRT or LCD, determines the amount of detail that can be used to create an image. The more pixels in the display, the better the image quality a monitor is able to produce, the number of pixels in a display represents its resolution. A monitor resolution is expressed as the number of pixels on each row and the number of pixels rows on the display. For example, a display with 640x480 resolutions, which is read as “640 by 480”, has 640 pixels in each horizontal row and 480 rows vertical rows of pixels of the display. This monitor uses 307,200(640times480) pixels to create its displayed images. 

Video display standards:-

· Monochrome display adapter (MDA):-MDA was the original text-only standard for monochrome monitors.

· Monochrome graphics adapter (MGA):- MGA also called Hercules graphics, integrated graphics and text on a monochrome monitor.

· Color graphics adapter (CGA):-CGA was the first color graphics standard. It provided a 16-color palette on a 640x200 resolution.

· Enhanced graphics adapter(EGA):-EGA improved on the text and graphics capabilities of CGA and offered a 64-color palette.

· Video graphics display(VGA):-VGA is the de facto graphics standard for all monitors, video cards, and most software. It supports a range of resolutions and color depths, but 640x480 is considered  the VGA standard .

· Super VGA (SVGA :- 


06.01. Types of printers: Dot matrix, inkjet, LaserJet and their working

Printer: - Printer is one of the output device used with the computer. Printer is used to get a “Hard Copy” of the results. Today, printers are capable of high-quality monochrome i.e. single color and multicolor printout at very high speed. Printers are categorized on the two basis.

· Based on the image formation method printers are categorized as:

· Fully Formed Character Printer

· Bit Image Printer

· Based on the printing mechanism, printers are categorized as:

· Impact Printer

· Non-Impact Printer

· Dot-Matrix Printer: - 
· This printer is the bit-image impact type printer.

· These printers form characters and images by placing pattern of dots on the paper by striking an inked ribbon with a number of small pins.

· These printers use a print head that strike the ribbon and squeeze ink from ribbon to paper.

· These are one of the most common printer in the computer industry.

· The printing cost of Dot-Matrix printers are very-very low.
· The speed of these printers is ranges from 100 CPS to 1000 CPS.

· Dot-Matrix printers offer color-printing option, either using a single multicolor ribbon or using complex multiple color system.

· Dot-Matrix printer prints bi-directionally.

· Dot-Matrix printers are classified into two categories:

i) The 9-pin head Dot-Matrix printer and

ii) The 24-pin head Dot-Matrix printer.

Working – Dot-Matrix printer prints in following steps:
· Firstly, computer sends a series of ASCI codes that represent characters, punctuation etc and also sends some printer movements information such as tabs, carriage returns and form feeds etc. which controls the position of the print head and print carriage.

· Printer received the ASCII codes and first store inside own buffer which is a small RAM inside the printer.

· The processor inside the printer selects a particular dot pattern from the bit-map table contained in the printer’s ROM chip.
· The printer’s processor takes the dot pattern information from the bit-map table and sends the signal to the print head.

· The print head print-pins re connected to individual solenoid, or electromagnet.

· To fire the print-pins, this electromagnet is energized. This repels the magnet connected at the end of the pin, causing the pin to move with it, towards the paper.

· The moving pin strikes a ink coated ribbon.

· After the pin fires, the electromagnet is de-energized and the spring pulls back the print-pin into its original position, ready to fire again.
· Thus, the print head continues firing different combinations of print wires as it moves across the page so that various vertical dot patterns can be printed to produce different character shapes.

· Ink Jet Printer: - 
· These printers are bit-image non-impact type of printers.

· These printers produce character shape and images by spraying ink from tiny nozzles onto the paper.

· On these printers the forces that drive ink out of the ink cartridge can be piezoelectric crystal or a small resistor.
· A sharp, digital pulse of electricity causes the piezoelectric crystal to twitch and force ink through the nozzle onto the paper.

· The same electricity when applied to a resistor makes the resistor hot creating a small air bubble, to force ink out through the nozzle.

· These printers are light weight and small.

· These printers produce very good quality print for relatively low price.

Working – Ink Jet printers print in following steps:

· An ink-filled print cartridge attached to the Ink Jet’s print head moves sideways across the width of a sheet of paper.

· The print head is made up of small ink-filled chambers, each attached to a nozzle smaller than a human hair.

· An electrical pulse flows through a hearting element i.e. a thin resistor located at the back of the ink chambers.

· When an electrical current flows through the resistor, the resistor heats a thin layer of ink at the bottom of the chamber to more than 900o Fahrenheit for a very-very short duration. This makes the ink to boil and forms a small bubble of vapor.
· As this vapor bubble expands, it pushes ink through the nozzle to form droplet at the tip of the nozzle.

· When the bubble further expands, the ink droplet overcomes the surface tension and the pressure of the bubble forces the droplet onto the paper forming a small dot.

· A typical character is formed by a number of these tiny dots.

· As the resistors cools, the bubble collapses and the resulting suction pulls fresh ink from the attached reservoir into the ink chamber.

· Laser Printer: -
· Laser printer is a high-end printer because it gives exceptionally clear and sharp images.

· These printers provide very fast output up to 16 PPM without producing any noise.
· Initially a cylindrical photosensitive drum inside the laser printer is given an even electrostatic charge all over it’s surface.

· A Laser beam-focused to a tiny spot-scan across the cylindrical drum from left to right.

· The Laser beam is switched on and off according to the image to be printed on the paper, as it scans the drum surface.

· The drum is coated with a special photoconductive layer, which makes the drum to lose its charge from those areas wherever the laser beam strikes.

· The area which are exposed by the Laser beam, attract a black colored toner to the drum’s surface, which is then transferred to the paper to form the image.

· This sheet of paper later passed through a fuser roller assembly to melt the toner and permanently fuse the image on to the paper.
· Laser printer can produce images with 300 to 1200 DPI or more resolution.

Working – Laser printer print in the following steps:

· Charge – This step cleans the surface of the cylindrical photosensitive OPC drum and places a uniform negative electrostatic charge.

· Expose – A data modulated laser beam scans the drum surface, converting selected negative points to positive points.

· Develop – Dry toner powder gets attached to the positive points of the drum.

· Transfer – Image made with dry toner powder on the drum surface gets transferred to the piece of paper.

· Detach – this steps remove the piece of paper, along with the dry toner image on the paper surface, from the drum.

· Fusing – This step fixed the toner image on the paper with heat and pressure.

· Clean – Cleans any residual toner from the surface of the drum and prepares the drum for the next print cycle.

06.02. Troubleshooting circuit portion & head assembly


07.01. Installation of Motherboard, Peripheral Devices and Operating Systems
Installation of Motherboard – We install motherboard in following steps:
1) Mount the motherboard to the Base plate:

· Place the Motherboard on the base plate using the spacers and screws provided and tighten the screws provide to fix the Motherboard to the base plate.

2) Attach the processor to the Motherboard:

· Attach the CPU to the Motherboard CPU socket.

· Attach CPU fan to he power connector.

· Set any jumpers to configure the Motherboard for the CPU type, this information should be available in the Motherboard manual.

3) Attach the RAM modules to the Motherboard:

· Attach RAM module, properly align both ends of the module with the slot given on the Motherboard and push the module into the slot with a smooth push.

4) Mount the Motherboard into the computer unit:

· Once the CPU and Memory is attached to the Motherboard we can mount the back plate into the main system unit.

5) Attach Storage Devices/Peripheral devices to the Main unit:

· Place the FDD, HDD and CD/DVD etc. to their respective ways, tighten the side holing screws only after power and data cables are attached. CD/DVD and floppy drive need to be inserted into their bays from the opening at the front of the system unit.
6) Connect cable to the Motherboard:

· Connect power cable to the Motherboard.
· Attach various front panel connectors to the Motherboard (reset, power/HDD indicator LED, speaker etc.).

7) Attach drive data cable and power connectors to the storage devices:

· Connect primary IDE channel to the master/boot hard disk drive.

· Attach power connector to the hard disk drive.

· Connect secondary IDE channel to the CD/DVD.

· Attach power connector to the CD/DVD.

· Connect floppy drive to the Motherboard connector.

· Attach power connector to the floppy drive.

8) Connect external port cables:

· Connect serial, parallel, Gama, Infrared etc. ports to the Motherboard.

9) Connect Display Card and Sound card:

· To connect card find an empty slot.

· Insert the card by first aligning card’s edge connectors to the slot on the Motherboard.

· Slide in the card into the slot by gently rocking the card back and forth and pushing down.
· Tighten the screw to fix the card to the Motherboard.

10) Connect CD Audio cable:
· To use CD drive to hear Audio CDs, connect Audio Out socket on the CD/DVD drive to the CD-in connector on the Soundcard/Motherboard.

11) Connect peripherals:

· Connect keyboard to the round opening provided at the back of the system.

· Connect mouse to the serial port connector provided at the back of the system.

12) Connect external cables:

· Connect Data cable from the monitor to the connector at the back of the display card.

· Connect mains power cord to the system’s power supply.

· Connect power cord from the monitor to the power supply.

13) Switch on the system:

· Turn the mains power on.

· Switch on the power supply/UPS etc.

· Press the power on button on the front panel of the main system unit.

14) Configure BIOS:

· We can make changes in the BIOS setup to make the system function in a better way.

15) Install the required software/programs:

· When our machine is ready, we need to install the operating system onto our system.

· Ones the operating system is installed install the software required for our work.
Installation of Operating System:

· WINDOWS 98 SETUP

· Start our computer with Windows 98 Setup bootable CD in the drive.

· When the Microsoft Windows 98 Startup menu is displayed, select the “Start computer without CD-ROM support” menu option, and then press ENTER.

· When a command prompt is displayed, type SETUP and press ENTER. This command will start Window 98 Setup.

· After starting, setup performs a routine check on our computer.

· If scandisk finds errors, it will let we know. We can view the log file by selecting View Log from the scandisk screen; otherwise, select Exit.

· Next, setup displays the Windows 98 Setup screen. This screen has an information bar on the left-hand side that displays the five steps that Setup will perform and a timer that shows the estimated time remaining to complete the installation. To begin the Setup process, click Continue.
· Setup prepares the Windows 98 Setup Wizard. Then, Setup starts its five-step installation process:

· Preparing to run Windows 98 Setup.

· Collecting information about your computer.

· Copying Windows 98 files to your computer.

· Restarting your computer.

· Setting up hardware and finalizing settings.

Step 1: - Preparing to run Windows 98 Setup

· Setup displays the Windows 98 Setup dialog box.
· Creates the Setuplog.txt file in the root directory.

· Identifies the drive where Windows 98 is being installed and the source drive where the Windows 98 installation files are located.

· Creates the C:\Wininst0.400 temporary directory and copies Mini.cab to it. Mini.cab contains the mini-windows program files required by Setup.

· Extracts all files in Precopy1.cab and Precopy2.cab to C:\Wininst0.400. These are the files necessary to run Setup Wizard.

Step 2: - Collecting Information About Your Computer

· Presents the License Agreement dialog box. We have to accept this agreement to continue to next step.

· Prompts us to enter the product key.

· Prompts us to select a directory for installing Windows 98.
· Informs us that it is preparing the directory where it will install Windows 98 and verifying that there is enough space to install it.

· Lets us choose the type of setup we want – Typical, Portable, Compact or Custom.
· Prompts us to enter our name and company name.

· Lets us install the most common components or customize our selection with the help of Select Components dialog box.

· Prompts we select the location for getting region-specific information from the Internet.

· Prompts us to create the Start up disk.

· Starts copying files.

Step 3: - Copying Windows 98 Files to Your Computer

· After Setup has collected information it needs, it begins copying the Windows 98 files to our computer. During this phase, Windows 98 Setup does not require any input.

Step 4: - Restarting Your Computer

· After Setup finishes copying the Windows 98 files to our computer, we are prompted to restart our computer. We can click the Restart Now button to restart our computer immediately. If we do not click the button or wait more than 15 seconds to click it, Setup restarts our computer automatically.
· After Setup restarts our computer, the following message appears on our computer screen:

Getting ready to start Windows 98 for the first time.

Step 5: - Setting Up Hardware and Finalizing Setting


During this phase, Setup configures the following:

· Control Panel

· Programs on the Start menu

· Widows Help

· MS-DOS program setting

· Tuning Up Application Start

· Time zone

· System Configuration

When Setup finishes setting up hardware and configuring setting, Setup restarts our computer and asks us to log on. If our computer is connected to the network, we may be asked for a domain name and a network password. After we log on, Setup:

· Builds a driver information database.

· Updates system settings.

· Sets up personalize setting such as setting for the Internet Explorer browsing software, Start menu, Online services, Volume Control, and Channels.
Then, Setup displays the Welcome to Windows 98 dialog box. This completes the Windows 98 Setup.

· WINDOWS XP SETUP

· To install Windows XP, firstly check on our PC-BIOS setup, that “boot from CD-ROM” is enabled and that the system will first try to boot from the CD-ROM, before attempting to boot from hard disk or some other device.
· Now, we insert Windows XP installation CD-ROM in the CD-Drive and power-on/restart our system, system will show the PC-BIOS startup message, like: memory test, memory installed etc.
· When we get the message to “press any key to boot from CD…”, press any key.
· Once the boot from CD-ROM has started, it will display at the top of the screen: “Setup is inspecting your computer’s hardware configuration…”
· After a brief delay, the typical Microsoft “blue Installation screen” is displayed, with “Windows Setup” displayed at the top and at the bottom of the screen the information, that “Setup is loading Files”.
· It will finally display: “Setup is starting Windows” and will display after a short delay the “Windows XP Professional Setup” or “Windows XP Home Setup” screen.
· Select “to set up Windows XP now” and press the ENTER-key. The “Windows XP Licensing Agreement” is displayed, accept it by pressing the F8-key.
· Setup will now display the partitions on your disk:
If our system has already an operating system installed, we will see them listed. We can now create or delete the partitions.

· Here we need to select either an existing partition or “Unpartitioned space” to define the partition to install Windows XP, then press ENTER. The next screen asks for the type of disk formatting to be used:

· Now, we select the type of disk formatting: FAT or NTFS and press ENTER-key to continue.

· Now, “Setup will start formatting the disk” message display and after formatting the partition start copying files from the CD-ROM to the disk.

· Now, the system will then need to reboot. Here we can press ENTER to shorten the delay in restarting. After the restart, Windows XP starts the first time with the Graphical User Interface i.e. GUI.
· Setup will continue to copy files and to install devices.

· Now, “Regional and Language Options” dialog box appears. Here we can adjust regional setting using the “Customize..” option.

· Now, “Personalize Your Software” screen dialog box appears. Here we personalize our system by entering our name and organization.

· Now, “Your Product Key” dialog box appears. Here we enter our 25 character product key and click on Next button to continue to the next step.

· Now, Computer Name and Administrator Password” dialog box appears. Here Setup creates a name for our computer, which will be unique in the network configuration. Here we can also enter a password for the Administrator Account.

· Now, we check the “Date and Time setting”, allowing to check/define/correct the date, time and time zone.

· If we have a network card in our system, which was detected by the setup, we will be asked to select whether to install
· A typical configuration or

· If we like to make now already special setting

Now, we click on Next button then the system will reboot again.

· Setup will then configure our screen resolution. Here the system will try to connect via the internet to the Microsoft Website, we can select to “skip” this step.

· Now, we will be prompted to enter the first User Names and we will get new XP Welcome screen.

· Now we are ready to use the new improved and colorful Windows XP.

07.02. Troubleshooting: Diagnostic Software
5. MONITOR





4. FDD





6. PRINTERS





3. HDD





7. PC INSTALLATION





2. BUS STANDARD AND ARCHITECTURE





1. HARDWRAE ORGANIZATION OF PC
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