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Motherboard 

The motherboard is the large circuit board inside your computer's case. It's sometimes called 
the system board, the logic board, the baseboard, or less commonly, the planar board. 
Everything connected to your computer system, plugs either directly or indirectly into the 
motherboard.  

I'm sure everyone has heard the CPU, or Central Processing Unit, referred to as the 'brain' of 
your computer. Well, the CPU sits on the motherboard, and if it can be called the brain of your 
computer then the motherboard is truly the central nervous system. The motherboard contains 
the CPU, the BIOS ROM chip (Basic Input/output System), and the CMOS Setup information. It 
has expansion slots for installing different adapter cards like your video card, sound card, 
Network Interface Card, and modem. This circuit board provides a connector for the keyboard 
as well as housing the keyboard controller chip. It has RAM slots for your system's Random 
Access Memory (SIMMs or DIMMs), and provides the system's chipset, controllers, and 
underlying circuitry (bus system) to tie everything together.  

Form Factors 
Form factors define the size, shape, and screw placement on a motherboard. It's usually the 
technological advancements that have been achieved that allow for these changes so I suppose 
the form factors also define the technology to some extent.  

It's important to understand that none of these standards have to be adhered to (other than 
maybe spacing between expansion slots). So, if a certain manufacturer decides to build a 
system board with different screw placement or different dimensions than the standard, it's 
perfectly acceptable. This board then becomes proprietary and can only be replaced by ordering 
through the original company. However, if your motherboard adheres to one of the form factors, 
and you decide to upgrade your motherboard at a future date, or have to replace it for any 
reason, then all you have to do is buy another motherboard that follows that standard.  

PC/XT  
When IBM came out with its first Personal Computer (PC), there were no standards and the 
motherboard tended to be a little on the large size with more space than it really needed. Within 
a short time, they had developed their Extended Technologies computer (XT), reducing the size 
of the motherboard to make it more compact and still accept the different circuits and 
components needed for the system. The XT quickly became a standard for motherboards in 
many of the clones that were being developed at the time.  

AT/baby AT 
Computers quickly became more and more powerful with more system memory installed on the 
board, faster CPUs, and features that required more circuitry and components. IBM had to 
increase the size of their boards to accept all these components and developed the AT 
motherboard. At 13.5" X 12", this form factor soon became another standard followed by other 
manufacturers. Size, screw placement, expansion slot positioning, and even component 
placement was followed so closely that some motherboard manufacturers were worried about 
lawsuits. It wasn't uncommon to buy a computer from an established system manufacturer, with 
full documentation, but no contact information in the motherboard manual, perhaps in fear of 
copyright infringement.  



The AT, however, pretty well became industry standard throughout the 80's and into the early 
90's. As technology advanced, circuits and components became smaller and more integrated. 
Many companies decided to reduce the size of the motherboard again. Because the AT had 
been standard for so many years they retained the placement of the expansion slots and the 
screw positioning on a 13" X 8.5 or 9" board. This meant that an AT board could be replaced 
with a 'baby AT' or 'mini AT' board and still fit in the same case.  

The baby AT form factor all but completely replaced the AT and is still available, but has never 
been made a true standard.  

ATX  
Because the baby AT form factor was never made a true standard, many companies have taken 
liberties with different dimensions and design. The ATX is a form factor developed by Intel that 
closely conforms to the baby AT size. It puts together some of the better ideas, engineering and 
design to make a standard that is cheaper to develop, allows for better component access, and 
in some ways is faster and more stable.  

The ATX board measures approximately 9.5" X 12" and takes the baby AT board and turns it 90 
degrees to put the long edge of the board along the back of the computer case, which provides 
maximum space for expansion slots and I/O ports.  

The different I/O ports, USB connector and the PS/2 keyboard and mouse connectors are 
stacked or 'layered' and hardwired directly to the motherboard. The absence of a cable 
connector reduces radio interference as well as production costs. The ATX motherboard also 
defines the number and placement of mounting holes and uses a different power connection 
and a different (PS/2) power supply. 

The ATX standard also provides for a smaller 'mini ATX' form factor which cuts the size of a 
board down to 8.2" X 11.2" and removes one row of mounting holes. These boards will fit in a 
regular ATX style case.  

BIOS 

Acronym for basic input/output system, the built-in software that determines what a computer 

can do without accessing programs from a disk. On PCs, the BIOS contains all the code 

required to control the keyboard, display screen, disk drives, serial communications, and a 

number of miscellaneous functions. 

The BIOS is typically placed in a ROM chip that comes with the computer (it is often called a 

ROM BIOS). This ensures that the BIOS will always be available and will not be damaged by 

disk failures. It also makes it possible for a computer to boot itself. Because RAM is faster than 

ROM, though, many computer manufacturers design systems so that the BIOS is copied from 

ROM to RAM each time the computer is booted. This is known as shadowing. 

Many modern PCs have flash BIOS, which means that the BIOS have been recorded on a flash 
memory chip, which can be updated if necessary.  
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The PC BIOS is fairly standardized, so all PCs are similar at this level (although there are 
different BIOS versions). Additional DOS functions are usually added through software modules. 
This means you can upgrade to a newer version of DOS without changing the BIOS.  

PC BIOSes that can handle Plug-and-Play (PnP) devices are known as PnP BIOSes, or PnP-
aware BIOSes. These BIOSes are always implemented with flash memory rather than ROM.  

 

Expansion Bus and Expansion Slots  

Definition: BUS - a set of electronic signal pathways that allows information and signals to 
travel between components inside or outside of a computer.  

Expansion Slot (connector)  
Remember that the expansion bus, or external bus, is made up of the electronic pathways that 
connect the different external devices to the rest of your computer. These external devices 
(monitor, telephone line, printer, etc.) connect to ports on the back of the computer. Those ports 
are actually part of a small circuit board or 'card' that fits into a connector on your motherboard 
inside the case. The connector is called an expansion slot.  

 

IRQs (Interrupt Request lines)  
Interrupt Request lines are special pathways directly to the processor that a device uses to get the 
attention of the CPU when it needs to. Actually, the lines go through an interrupt controller (which is 
usually part of the chipset on your motherboard) that checks the information (and source) before 
passing it on to the CPU. Each line has a specific number and the CPU associates that number with a 
certain device. Each device is also assigned a priority level. When an interrupt request is received, the 
processor will put aside what it's doing and handle the request. When it's finished, it will return to the 
task it was at originally. However, if an IRQ is received and the task being performed has a higher 
priority, then it will finish the task before the interrupt is handled.  

DMA Channels  
DMA stands for Direct Memory Access. These are channels which allow specific devices such as hard 
drives, CD ROMS, tape drives and sound cards to access memory directly, without having to pass 
through the CPU. This allows for faster data transfers. Once again, each device requires its own 
channel. If two devices are assigned the same DMA channel, neither will write to memory properly, 
and a resource conflict could freeze up your system.  

I/O Addresses  
Each device on a computer is assigned and allocated a specific area in memory to exchange data and 
information with the rest of the computer. The size of the memory area, or segment, allocated for 
exchange may differ between devices. The I/O address (or Input/Output address) is the starting 
address for the area in memory assigned to a particular device, and is given in hexadecimal notation. 
As you know, an IRQ is a line directly to the CPU to get its attention, well, an I/O address is kind of like 
a reverse IRQ. It allows access back to that device. If a CPU wants a particular device to do 
something, it sends a signal or instructions to the device's I/O address. The device then carries out the 
instructions and responds via the data bus or DMA channels.  

Bus Mastering  
Originally, to write from one device to another, the CPU had to acknowledge the interrupt from the one 
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device, receive the data, then access the other device via the I/O address, and transmit the 
information. The transfer between devices was controlled by the CPU.  

Newer expansion bus types included a bus controller. This circuitry, included with the circuitry on a 
particular device, could allow the device to control its own transfer of data to another device, freeing up 
the CPU for other tasks. A device with these capabilities is called a Bus Mastering device. 

 

 

 

8-Bit Expansion Bus  
Early IBM PCs and XTs used the 8-bit expansion bus. There were only eight data lines running from 
the processor to the expansion connectors. It was a single long channel connector with 62 metal 
"finger connectors" or channels. The bus speed was from 4.77 MHz to 8 MHz. It provided eight 
interrupts and four DMA channels, all of which were pretty well pre-assigned. It was configured using 
jumpers and DIP switches.  

16-Bit ISA Bus  
The PC AT ( I believe it stands for Advanced Technology) hit the markets with a new bus, the Industry 
Standard Architecture bus (ISA - pronounced "ice-ah"). Also called the AT bus, it had a 16-bit data 
path for the new 16-bit processors. It provided eight more interrupts (16) and four additional DMA 
channels (8). Many were pre-assigned, but at least now there were some open for expansion. It had a 
bus speed of 8 MHz and was capable of using 1 bus-mastering device. The 16-bit ISA slot was 
characterized by 2 separate channel slots, a shorter one in front of the typical 8-bit slot to create the 
16-bit connector. This allowed for backward compatibility with the older technology. A couple of 8-bit 
slots were often still found on some motherboards. This was perhaps because there were some older 
cards that had a plastic skirt around the connectors and the second 16-bit slot was in the way. 

The 16-bit ISA bus can be found in 286, 386, 486 and Pentium computers. Near the end of the 486's 
reign, the PCI bus was introduced and adopted. Late 486s and, of course, all Pentiums rely on the PCI 
bus, but so many legacy ISA cards are out there (and still being made) that most Pentium 
motherboards still have a couple of 16-bit ISA slots on them for compatibility with older expansion 
cards.  

ISA expansion cards were assigned the proper IRQs and DMA channels through jumpers on the card 
itself. However, later ISA cards made use of the discovery that you could put jumper settings into an 
EEPROMM chip, and some devices could be configured using software programs. Some ISA cards 
being manufactured now are capable of PNP.  

ISA architecture also allowed for the fact that faster CPUs were now being developed. The CPU was 
given an internal clock or multiplier that was dissociated with the bus clock allowing each to run at its 
rated speed.  

Micro-Channel Architecture 
IBM came out with a new 32-bit bus architecture that had a speed of 10MHz. The Micro-Channel 
Architecture (MCA) bus was capable of using multiple bus mastering devices and could be configured 
using software. A big improvement over jumpers and DIP switches. Actually you needed two disks. 
One was a "Reference" disk, which allowed access to the configuration program, and the other was an 
"Options" disk, which provided the options available.  



Actually a very good bus, IBM didn't want to share, and the MCA bus was only available on IBM 
machines. Because of the millions of computers out there with ISA bus architecture, manufacturers 
probably saw more money in developing a more 'generic' expansion card that would fit in any clone, as 
opposed to manufacturing a highly proprietary card that would only fit in one type of machine. The 
number of makes, models, and types of devices for MCA was limited.  

Extended ISA Bus (EISA) 
As a result of the advanced architecture of the MCA, several different companies put their heads 
together and came up with their own version, the EISA (pronounced 'ee-sah') bus. It has a 32-bit data 
path and is capable of using multiple bus mastering devices. The EISA bus has no need for interrupts 
or DMA channels and is configured with software, using a configuration utility and a device specific 
program. It still only has an 8 MHz bus speed.  

The socket itself is taller than the 16-bit ISA. The EISA expansion cards have two horizontal rows of 
metal contacts on their edge connector, and there are two corresponding horizontal rows of metal 
'fingers' in the socket. If you place an ISA card in an EISA socket, it doesn't fit all the way down, and its 
contacts only reach the top row of metal 'fingers'. This makes it completely backward compatible with 
the ISA cards. Although it wasn't completely proprietary, it was found mainly in brand name computers. 
I can't remember seeing one in a clone, or a custom built computer. As a result, there isn't a large 
number of EISA devices on the market.  

Peripheral Component Interconnect (PCI)  
The PCI bus was introduced with the Pentium computer. The 16-bit and 32-bit bus architecture would 
limit the performance of the 64-bit Pentiums. The PCI bus supports both 32 and 64-bit data paths and 
uses a chipset that will also support ISA and EISA architectures. This means that the PCI bus can be 
used for both 486 computers and Pentiums, and motherboards can have a combination of PCI and 
ISA or EISA slots.  

The PCI bus communicates with the processor through a bridge circuit, which acts kind of like an 
interpreter. This means that it can be processor independent. It can work with CISC or RISC 
technologies as long as it has the proper bridge circuit to interpret the information.  

PCI has a 33 MHz bus speed and can support multiple bus mastering devices. The cards are Plug-
and-Play and come in two versions, 5Vdc and 3.3 Vdc. The slots are keyed differently and will not 
allow the wrong voltage card to be inserted.  

USB (Universal Serial Bus)  
Universal Serial Bus is a relatively new bus technology. It was designed for low to mid-speed 
peripherals such as scanners, keyboards, mice, joysticks, printers, modems and some CD-ROMs. 
USB boasts the ability to daisy-chain up to 127 devices. This means that you could have a joystick 
plugged in, with a printer plugged into that, and a scanner plugged into the printer, etc...  

USB is Plug-and-Play, and is completely "hot-swappable". In other words, devices can be plugged in, 
and unplugged while the computer is turned on and running  

USB was first introduced with new computers around 1997 and the final version of Win95 (SR2) 
provided very limited support for it. A few problems seemed to develop at first. You had to have a 
Pentium machine with a BIOS that supported USB, and it had to be enabled in the setup. Your 
computer had to have USB ports on it, or pins that allowed for the attachment of a USB interface. 
Aside from that, you could install a USB adapter card in one of your PCI slots.  

Some problems did arise at first. One problem was the Operating System. The early versions of Win95 
did not support USB. Also, a lot of machines shipped with USB ports or capabilities before the BIOS 
supported it completely. Updating, or flashing the BIOS could sometimes solve the problem. Despite 



the growing pains, Windows 98 and computers shipped after 1998 provide excellent support for USB; 
and the number of devices have increased dramatically.  

PCMCIA  
PCMCIA stands for Personal Computer Memory Card International Association. It's often just called a 
PC Card bus and is used in laptops and notebook computers to add external devices such as 
modems, network cards, memory and removable hard drives. The bus has a 16-bit data path and only 
supports one IRQ. It is software configurable, using what is called Card and Socket Services software.  

There are 3 different types of PC Cards and sockets. Type I is 3.3mm thick and has a single row of 
connectors. It was used mainly for add-on memory cards and isn't found in newer laptops. Type II is 
thicker (5mm) and has two rows of connectors. This is the most common and is used for modems and 
network interface cards. Type III cards aren't found much anymore either. They're thicker still, (up to 
10.5mm) and have three or four rows of connectors. They're used mainly for adding an external hard 
drive to a laptop or notebook computer.  

Most laptops today have two type II sockets.  

 

 

 

floppy disk 

 

 
 

A soft magnetic disk. It is called floppy because it flops if you wave it (at least, the 5��-inch variety 
does). Unlike most hard disks, floppy disks (often called floppies or diskettes) are portable, because 
you can remove them from a disk drive. Disk drives for floppy disks are called floppy drives. Floppy 
disks are slower to access than hard disks and have less storage capacity, but they are much less 
expensive. And most importantly, they are portable.  

Floppies come in three basic sizes:  

 8-inch: The first floppy disk design, invented by IBM in the late 1960s and used in the early 
1970s as first a read-only format and then as a read-write format. The typical desktop/laptop 
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computer does not use the 8-inch floppy disk.  
1/4

-inch: The common size for PCs made before 1987 and the predecessor to the 8-inch 
floppy disk. This type of floppy is generally capable of storing between 100K and 1.2MB 
(megabytes) of data. The most common sizes are 360K and 1.2MB.  

1/2
-inch: Floppy is something of a misnomer for these disks, as they are encased in a rigid 

envelope. Despite their small size, microfloppies have a larger storage capacity than their 
cousins -- from 400K to 1.4MB of data. The most common sizes for PCs are 720K (double-
density) and 1.44MB (high-density). Macintoshes support disks of 400K, 800K, and 1.2MB 

 

HARD DISK 

Hard Disk Drive - It is a non-volatile storage device which stores digitally encoded data on rapidly 
rotating platters with magnetic surface.   
 

Types of Hard Disk Drives 

Disk drive technologies have advanced quickly over recent years, making terabytes of storage 
available at reasonable cost. When researching the type of hard disk storage system appropriate for 
your needs, keep in mind the format and data rate of the video you’re capturing. Depending on 
whether you work as an independent video editor or collaborate with others, the amount of storage you 
require and the bit rate of data transfer will be important factors to match up with your storage needs. 
Outlining all of the hard disk storage technologies is beyond the scope of this documentation, but four 
common choices include: 

 SATA 

 SCSI 

 PATA 

ATA Disk Drives 

There are two kinds of ATA disks: 

 Parallel (Ultra) ATA disks: These are found in Power Mac G4 computers. 

 Serial ATA disks: These come with Power Mac G5 computers. 

ATA disks do not offer as high a level of performance as LVD or Ultra160 SCSI disks. If you plan to 
use Ultra ATA disks, make sure that: 

 The sustained transfer speed is 8 MB/sec. or faster 

 The average seek time is below 9 ms 

 The spindle speed is at least 5400 rpm, although 7200 rpm is better 

Parallel (Ultra) ATA Disks 

Many editors use parallel ATA (PATA) disks (also called Ultra DMA, Ultra EIDE, and ATA-
33/66/100/133) with DV equipment. Parallel ATA disks are disks that you install internally. Because 
imported DV material has a fixed data rate of approximately 3.6 MB/sec., high-performance parallel 
ATA disks typically can capture and output these streams without difficulty. The numbers following the 
ATA designation indicate the maximum data transfer rate possible for the ATA interface, not the disk 
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drive itself. For example, an ATA-100 interface can theoretically handle 100 MB/sec., but most disk 
drives do not spin fast enough to reach this limit. 

 

Parallel ATA disks use 40- or 80-pin-wide ribbon cables to transfer multiple bits of data simultaneously 
(in parallel), they have a cable length limit of 18 inches, and they require five volts of power. 
Depending on your computer, there may be one or more parallel ATA (or IDE) controller chips on the 
motherboard. Each parallel ATA channel on a computer motherboard supports two channels, so you 
can connect two disk drives. However, when both disk drives are connected, they must share the data 
bandwidth of the connection, so the data rate can potentially be reduced. 

Serial ATA Disks 

Serial ATA (SATA) disks are newer than parallel ATA disk drives. The disk drive mechanisms may be 
similar, but the interface is significantly different. The serial ATA interface has the following 
characteristics: 

 Serial data transfer (one bit at a time) 

 150 MB/sec. theoretical data throughput limit 

 7-pin data connection, with cable limit of 1 meter 

 Operates with 250 mV 

 Only one disk drive allowed per serial ATA controller chip on a computer motherboard, so disk 
drives do not have to share data bandwidth 

 

 

SCSI Disk Drives 

Small Computer System Interface (SCSI) disk drives used to be among the fastest drives available, 
although newer computers may no longer provide SCSI ports. Although no longer highly popular, SCSI 
technology has been implemented in various ways over the years, with each successive generation 



achieving better performance. Two fast SCSI standards for video capture and playback are: 

 Ultra2 LVD (Low Voltage Differential) SCSI: Ultra2 LVD SCSI disk drives offer fast enough 
performance to capture and output video at high data rates when a single disk is formatted as 
a single volume (as opposed to formatting several disks together as a disk array). 

 Ultra320 and Ultra160 SCSI: These are faster than Ultra2 LVD SCSI disks. 

SCSI disks can be installed internally or connected externally. Many users prefer external SCSI disk 
drives because they’re easier to move and they stay cooler. If your computer didn’t come with a 
preinstalled Ultra2 LVD, Ultra160, or Ultra320 SCSI disk drive, you need to install a SCSI card in a PCI 
Express slot so you can connect a SCSI disk drive externally. 

A SCSI card allows you to connect up to 15 SCSI disk drives in a daisy chain, with each disk drive 
connected to the one before it and the last terminated. (Some SCSI cards support more than one 
channel; multiple-channel cards support 15 SCSI disks per channel.) Use high-quality, shielded cables 
to prevent data errors. These cables should be as short as possible (3 feet or less); longer cables can 
cause problems. You must use an active terminator on the last disk for reliable performance. 

Note: Active terminators have an indicator light that goes on when the SCSI chain is powered. 

 

All devices on a SCSI chain run at the speed of the slowest device. To achieve a high level of 
performance, connect only Ultra2 or faster SCSI disk drives to your SCSI interface card. Otherwise, 
you may impede performance and get dropped frames during capture or playback. 

Note: Many kinds of SCSI devices are slower than Ultra2 devices, including scanners and removable 
storage media. You should not connect such devices to your high-performance SCSI interface. 

 

 

 

 

UNIT _3 

Modem 

 



 
 
 Short for modulator-demodulator. A modem is a device or program that enables a computer to 
transmit data over, for example, telephone or cable lines. Computer information is stored digitally, 
whereas information transmitted over telephone lines is transmitted in the form of analog waves. A 
modem converts between these two forms.  

Fortunately, there is one standard interface for connecting external modems to computers called RS-
232. Consequently, any external modem can be attached to any computer that has an RS-232 port, 
which almost all personal computers have. There are also modems that come as an expansion board 
that you can insert into a vacant expansion slot. These are sometimes called onboard or internal 
modems.  

UARTs 

A Universal Asynchronous Receiver/Transmitter, abbreviated UART is a type of "asynchronous 
receiver/transmitter", a piece of computer hardware that translates data between parallel and serial 
forms. UARTs are commonly used in conjunction with communication standards such as EIA, RS-232, 
RS-422 or RS-485. 

Data Compression 

Modems may incorporate data compression methods to increase the effective throughput of your data 

beyond the actual connection speed. Compression is possible only if (a) error correction is also being 

done, and (b) the interface speed between the computer and the modem is higher than the connection 

speed between the two modems.  

MNP Level 3  

108% efficiency by removing start & stop bits (synchronous)  

MNP Level 4  

120% efficiency by optimizing modem-to-modem protocol  

MNP Level 5  

True compression on top of Level 4, efficiency depends on data  

V.42bis  

True compression, efficiency depends on data  

Telebit PEP  

Proprietary, characteristics unknown  
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US Robotics HST  

proprietary, characteristics unknown  

Flow Control 

"Flow control" is the method by which one device can control the rate at which another device sends 

data to it. There are various methods of flow control. The two most commonly used in dialup data 

communication are:  

 RTS/CTS (Request To Send / Clear To Send) "hardware" flow control is the most effective 
method. It uses special wires in the cable (or, in the case of an internal modem, special 
signals on the edge-connector), separate from the data wires, to control the flow of data. It is 
used between two devices that are immediately connected, such as a computer and a 
modem.  

 XON/XOFF "software" flow control is less effective and more risky because it mixes flow 
control characters (Control-S and Control-Q) with the data. These characters are subject to 
delay, loss, and corruption, and also cause transparency problems with host applications like 
EMACS. Software flow control should be used only if hardware flow control is unavailable.  

MONITOR: 

A monitor or display (also called screen or visual display unit) is an electronic visual display for 
computers. The monitor comprises the display device, circuitry, and an enclosure. The display device 
in modern monitors is typically a thin film transistor liquid crystal display (TFT-LCD) thin panel, while 
older monitors use a cathode ray tube (CRT) about as deep as the screen size. 

 

Cathode ray tube:-   The first computer monitors used cathode ray tubes (CRT). Until the early 1980s, 
they were known as video display terminals and were physically attached to the computer and 
keyboard. The monitors were monochrome, flickered and the image quality was poor

[citation needed]
. In 

1981, IBM introduced the Color Graphics Adapter, which could display four colors with a resolution of 
320 by 200 pixels. In 1984 IBM introduced the Enhanced Graphics Adapter which was capable of 
producing 16 colors and had a resolution of 640 by 350.

[1]
 

CRTtechnology remained dominant in the PC monitor market into the new millennium partly because it 
was cheaper to produce and offered viewing angles close to 180 degrees 
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Refresh rate: How many times per second the screen is refreshed (redrawn). To avoid flickering, 
the refresh rate should be at least 72 Hz.  
 

 

PRINTER 

Inkless printers 

Thermal printers work by selectively heating regions of special heat-sensitive paper. Monochrome 
thermal printers are used in cash registers, ATMs, gasoline dispensers and some older inexpensive 
fax machines. Colours can be achieved with special papers and different temperatures and heating 
rates for different colours; these coloured sheets are not required in black-and-white output. One 
example is the ZINK technology. 

 

Dot-matrix printers 

 

 

Dot matrix printers can either be character-based or line-based. dot matrix printers were one of the 

more common types of printers used for general use, such as for home and small office use. Such 

printers would have either 9 or 24 pins on the print head. 24-pin print heads were able to print at a 

higher quality. Once the price of inkjet printers dropped to the point where they were competitive with 

dot matrix printers, dot matrix printers began to fall out of favor for general use. 

 

 

 

LASER 
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Laser printing is a digital printing process that rapidly produces high quality text and graphics on plain 

paper. As with digital photocopiers and multifunction printers (MFPs), laser printers employ a 

xerographic printing process, but differ from analog photocopiers in that the image is produced by the 

direct scanning of a laser beam across the printer's photoreceptor. 

 

Mechanism:-  

 

 Raster image processing 

 Charging 

 Exposing 

 Developing 

 Transferring 

 Fusing 

 Cleaning 
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Windows 3.x Modes 
Real mode primarily existed as a way to run Windows 2.x applications. It was removed in Windows 
3.1x. Almost all applications designed for Windows 3.0 had to be run in standard or 386 enhanced 
modes (Microsoft Word 1.x however runs in real mode). However, it was necessary to load Windows 
3.0 in real mode to run SWAPFILE.EXE, which allowed users to change virtual memory settings. 
Officially, Microsoft stated that an 8Mhz turbo 8086 was the minimum CPU needed to run Windows 
3.0. It can be run on 4.77Mhz 8088 machines, but performance is so slow as to render the OS almost 
unusable. Up to 4MB of EMS memory is supported in real mode. 
Standard mode was used most often as its requirements were more in-line with an average PC of that 
era – a 286 processor with at least 1MB of memory. Incidentally, not all 286 and 386 computers 
remapped memory between 640 KB (the upper limit of Conventional memory) and 1 MB as extended 
memory — some did not show memory between 640 KB and 1 MB at all — so on some systems with 
1 MB of RAM, there is no extended memory and memory was limited to 640 KB. On such a system, 
Windows was limited to real mode. Many 386 computers ran Windows 3.0 in standard mode due to a 
lack of memory and also for performance reasons. 
386 Enhanced mode was a 32-bit virtual machine that ran a copy of 16-bit Standard mode, and 
multiple copies of MS-DOS in virtual 8086 mode. In 286 mode, the CPU temporarily switches back into 
real mode when a DOS application is run, thus they cannot be windowed or switched into the 
background, and all Windows processes are suspended while the DOS application is in use. 386 
enhanced mode by comparison uses virtual 8086 mode to allow multiple DOS programs to run (each 
DOS session takes 1MB of memory) along with being windowed and allowing multitasking to continue. 
Virtual memory support allows the user to employ the hard disk as a temporary storage space if 
applications use more memory than exists in the system. 
 
SWAP FILES 
Windows 3.x creates a hidden file named 386SPART.PAR or WIN386.SWP for use as a swap file. It is 
generally found in the root directory, but it may appear elsewhere (typically in the WINDOWS 
directory). Its size depends on how much swap space the system has (a setting selected by the user 
under Control Panel → Enhanced under "Virtual Memory".) If the user moves or deletes this file, a blue 
screen will appear the next time Windows is started, with the error message "The permanent swap file 
is corrupt". The user will be prompted to choose whether or not to delete the file (whether or not it 
exists). 
 
WIN INI FILE 
WIN.INI is a basic INI file that was used in versions of the Microsoft Windows operating environment 
up to Windows 3.11 to store basic settings at boot time. By default, all font, communications drivers, 
wallpaper, screen saver, and language settings were stored in WIN.INI by Windows 3.x. Many of these 
settings were honored in Windows 9x, although the files had begun to be phased out in favor of the 
Windows registry. Windows XP still acknowledges some entries in the WIN.INI file, to provide 
backwards compatibility with older 16-bit applications. However, when a fresh install of XP is 
performed, the WIN.INI file created is initially blank, and in Windows Vista and Windows 7 the WIN.INI 
file was removed entirely.  
Prior to Windows 3.0, it was not uncommon for applications to store their configuration settings inside 
WIN.INI. With the release of Windows 3.0 in 1990, Microsoft introduced the concept of "private" INI 
files, and some new application programming interface calls so that applications could store their 
settings in their own files. Today Microsoft recommends using other methods for storing settings. 
 
System INI 
SYSTEM.INI was an initialization (INI file) used in early versions of Microsoft Windows (from 1.01 up to 
Me) to load device drivers and the default Windows shell (Program Manager or Windows Explorer), 
among other system settings. Many of these settings were honored in Windows 9x (95, 98 and Me), 
although the INI files had begun to be phased out in favor of the Windows Registry. Windows NT 4.0, 
2000, XP and Server 2003 still acknowledge some SYSTEM.INI entries in order to provide backwards 
compatibility with older 16-bit applications. However, when a fresh install of XP/Server 2003 is 
performed, the SYSTEM.INI file created contains by default only these lines: 
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Windows Registry 
The Windows Registry is a hierarchical database that stores configuration settings and options on 
Microsoft Windows operating systems. It contains settings for low-level operating system components 
as well as the applications running on the platform. The kernel, device drivers, services, SAM, user 
interface and third party applications all make use of the registry. The registry also provides a means 
to access counters for profiling system performance. 
When first introduced with Windows 3.1, the Windows registry's primary purpose was to store 
configuration information for COM-based components. With the introduction of Windows 95 and 
Windows NT, its use was extended to tidy up the profusion of per-program INI files that had previously 
been used to store configuration settings for Windows programs. It is not a requirement for a Windows 
application to use the Windows Registry—for example, .Net Framework applications use XML files for 
configuration, while portable applications usually keep their configuration data within files in the 
directory/folder where the application executable resides. 
The registry contains two basic elements: keys and values. 
Registry keys are similar to folders—in addition to values, each key can contain subkeys, which may 
contain further subkeys, and so on. Keys are referenced with a syntax similar to Windows' path 
names, using backslashes to indicate levels of hierarchy. Each subkey has a mandatory name, which 
is a non-empty string that cannot contain any backslash, and whose letter case is insignificant. 
The hierarchy of registry keys can only be accessed from a known root key handle (which is 
anonymous but whose effective value is a constant numeric handle) that is mapped to the content of a 
registry key preloaded by the kernel from a stored "hive", or to the content of a subkey within another 
root key, or mapped to a registered service or DLL that provides access to its contained subkeys and 
values. 
E.g. HKEY_LOCAL_MACHINE\Software\Microsoft\Windows refers to the subkey "Windows" of the 
subkey "Microsoft" of the subkey "Software" of the HKEY_LOCAL_MACHINE root key. 
There are seven predefined root keys, traditionally named according to their constant handles defined 
in the Win32 API, or by synonymous abbreviations (depending on applications): 

 HKEY_LOCAL_MACHINE or HKLM 

 HKEY_CURRENT_CONFIG or HKCC (only in Windows 9x/Me and NT-based versions of 
Windows) 

 HKEY_CLASSES_ROOT or HKCR 

 HKEY_CURRENT_USER or HKCU 

 HKEY_USERS or HKU 

 HKEY_PERFORMANCE_DATA (only in NT-based versions of Windows, but invisible in the 
Windows Registry Editor) 

 HKEY_DYN_DATA (only in Windows 9x/Me, and visible in the Windows Registry Editor) 
Like other files and services in Windows, all registry keys may be restricted by access control lists 
(ACLs), depending on user privileges, or on security tokens acquired by applications, or on system 
security policies enforced by the system (these restrictions may be predefined by the system itself, and 
configured by local system administrators or by domain administrators). Different users, programs, 
services or remote systems may only see some parts of the hierarchy or distinct hierarchies from the 
same root keys. 
Registry values are name/data pairs stored within keys. Registry values are referenced separately 
from registry keys. Each registry value stored in a registry key has a unique name whose letter case is 
not significant. The Windows API functions that query and manipulate registry values take value 
names separately from the key path and/or handle that identifies the parent key. Registry values may 
contain backslashes in their names, but doing so makes them difficult to distinguish from their key 
paths when using some legacy Windows Registry API functions (whose usage is deprecated in 
Win32). 
The terminology is somewhat misleading, as each registry key is similar to an associative array, where 
standard terminology would refer to the name part of each registry value as a "key". The terms are a 
holdout from the 16-bit registry in Windows 3, in which registry keys could not contain arbitrary 
name/data pairs, but rather contained only one unnamed value (which had to be a string). In this 
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Installing Windows9X 

Here are a few suggestions if you need to Install or Re-install Windows9X 

They are by no means the only methods but are ones I've used.  

Also no method is the best. It all depends on your situation and requirements. 

Before using any method...Backup...Backup...Backup 

There is nothing like losing data. 

If you haven't yet, you will. 

Overview 

FDISK and/or FORMAT 

First Time Install 

Simple Re-Install - (Over Existing Installation) 

Clean Installation or Upgrade - (Keeping Windows & Program Files Directories) 

New Installation - (Removing Original Files without a Format) 

Overview 

1. 
If you need to partition or format the hard drive first then you can boot with a Win98 disk and do 
whatever is required. If this is a brand new drive you will likely need to run FDISK to create a new 
partition. Then reboot and format the C: drive ( format c: ). Details are in the next section 

2. 

Also, as you will see later on, if you are wanting a clean install or upgrade, and have an operating 

system already on the computer, you do not need to format in order to safely do either one. There 

are many benefits as noted in that section. 

3. 

Given the size of hard drives these days, I recommend copying the source files to a directory from 

the hard drive. Then install from that directory. The main reason is that should the operating system 

need files at a later date (e.g. print drivers etc.), you won't be prompted to insert the CD. It will take it 

right from that directory. This happens often and can save a lot of hassles. Also, if there is a defect 

in the CD itself, you will find out about it a lot sooner than part way through the install process. 

4. 

If you are doing an reinstall or upgrade, you can boot to the current version of Windows and copy 
the source files to a directory on your hard drive from within Windows. It is usually faster that way. 

Otherwise, boot from a DOS boot disk that will let you access your CD ROM. You can download a 
Win98 floppy with many extras that are not normally included.  

sense, the entire registry was like a single associative array where the registry keys (in both the 
registry sense and dictionary sense) formed a hierarchy, and the registry values were all strings. When 
the 32-bit registry was created, so was the additional capability of creating multiple named values per 
key, and the meanings of the names were somewhat distorted.

[4]
 For compatibility with the previous 

behavior, each registry key may have a "default" value, whose name is the empty string. 
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 FDISK and/or FORMAT 

The following steps to partition a hard drive will assume it has not already been partitioned and that you 
want to create a single, FAT32 partition on the drive and format it. 

1. 
Boot with the Win98 boot disk 

2. Run FDISK 

3. Select Y (the default) to enable large hard disk support. This is for FAT32. 

4. Select 1. Create DOS partition or Logical DOS Drive 

5. Select 1. Create Primary DOS Partition 

6. 
Select Y (the default) to use the maximum available size for a Primary DOS Partition and to make 

the partition active. 

7. Reboot the computer with the disk still in the floppy drive 

8.  

You can Format the hard drive by running  format c:  

Enter Y to Proceed with Format 

Note: You don't need to include the /s switch after the format since Win9x will overwrite any files 
with it's own version anyway. 

9. If you want to, you can then give it a Volume Label 

10. 
If there were any partitions on the drive, you can also use FDISK to first delete them and then 

recreate a single primary partition. 

11. I also have another page with details and scenarios to Use FDISK  
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First Time Install 

1. 

For a new install, I would recommend copying the source files to a directory on the hard drive and 

then installing from that directory. This way when Windows will need additional files like print drivers, 

you won't always be prompted to insert the CD.  

2. 
Make a directory on the hard drive . I like to use one that reflects the name of the operating system 
 
( e.g. md c:\win98se ).  

3. 

XCOPY the source files on the CD to that directory 

 

( e.g. xcopy  x:\win98  c:\win98se  /s ) 

 

where x: would be replaced by the drive letter assigned to the CD ROM and win98 would be the 

actual location of the source files on the CD. 

4. 
From that directory on the hard drive, run the setup.exe program.  

( e.g. cd\win98se, then run setup ) 

5. 
If the hard drive is not large enough, then you can always install from the CD ROM. In this case, 
change to the directory where the source files are located and run the setup.exe program from that 
directory. Instructions for creating or downloading a boot floppy can be found at Creating Boot 
Floppies 

6. Note: You cannot run the setup.exe program that is on the root on the CD from DOS.  

 

A Simple Re-Install 

(Over Existing Installation) 

1. 
This is an option you might want to use if you suspect a corrupted Registry, Windows9x or 
Application files. It would be the first re-install suggestion since it involves the least risk and is the 
quick method to try. 

2. 

I would recommend copying the source files to a directory on the hard drive (like c:\win98se) and 

then installing from that directory. This way when Windows will need additional files like print drivers, 

you won't always be prompted to insert the CD.  

3. For a Re-Install, I would first try running SETUP.EXE from the source files from within Windows9x if 
you can boot to it. 
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4. 
Otherwise boot with a floppy that can access the CD ROM, copy the source files to your hard drive 

and re-install from that directory.  

 

Clean Installation or Upgrade 

(Keeping Windows 

& Program Files Directories) 

There are many times where formatting is not the best method for doing a clean install. For  example, if 

you have a lot of data files, drivers and source code on the computer, all these would be lost when you 

format.  

For example, in addition to data files such as e-mail, documents etc, many vendors keep critical 

hardware drivers in the \windows\options\cab or \drivers directories. Formatting would remove these 

important files. Also things like favorites, fonts, and desktop items will be retained. 

You can get all the benefits of a clean install or upgrade without formatting your hard drive. 

This involves simply renaming your existing Windows and Program Files directories, and re-installing 

Windows9x. 

1. 
Make a note of everything that makes your current installation unique. Items such as printers, dial-
up and networking configuration, additional drivers that you have that were not included with 
Windows9x (mouse, video, sound etc.), installed applications (you can see the 32-bit ones from 
Control Panel / Add Remove Programs, should all be noted. 

2. 
Boot to DOS.  

3. 
Rename the current c:\windows  and c:\progra~1 (c:\program files) directories . 

4. 
Install a new version of Windows9x into the \WINDOWS directory 

5. Since your old files are still on the hard drive, you can easily retrieve your old Desktop, Fonts, Icons 
etc. 

6. 
Your 32-bit apps will likely need to be re-installed but this would have been the case with a format 
anyway. Your 16-bit apps may work depending on whether they installed DLL's to the Windows 
directory. If you do get a warning about a missing file, you can go to your old installation and copy 
the files you need. 

7. You can drag your old DESKTOP directory to your new one and the desktop icons and folders 
should now be there. You can do the same for the FONTS directory. 

8.  
Once you are satisfied that everything is working the way you want, you can delete the old 
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directories.  

 

New Installation 

(Removing Original Files without a Format) 

1. 
Note everything that makes your current installation unique. Items such as printers, dial-up and 
networking configuration, additional drivers that you had and were not a part of Windows9x (mouse, 
video, sound etc.), installed applications (you can see the 32-bit ones from Control Panel / Add 
Remove Programs, should all be noted. 

2. 

You can copy certain directories that can be used after the re-install. I usually backup the 
DESKTOP, FONTS, MAIL, COOKIES, and CURSORS directories. 

Also look for files in the \WINDOWS directory that are close to the current date. See if any are data 
or configuration files you may want to keep. For example, Outlook can keep its files in 
subdirectories. 

3. Boot to DOS. Make sure you have your CD ROM drivers loading if you are going to re-install from a 
CD. 

4. Once you are sure there are no files you would need, delete current c:\windows  and c:\progra~1 
(c:\program files) directories ((e.g. deltree /y c:\windows) 

5. 
If you suspect a corrupted registry, you might remove the SYSTEM.1ST file on the root of your boot 
drive. This has your original registry information. It is a hidden file so you will need to change it's 
attributes with ATTRIB (ATTRIB C:\SYSTEM.1ST -r -s -h) 

6. 
Install a new version of Windows9x into the \WINDOWS directory 

7. Your 32-bit apps will likely need to be re-installed. Your 16-bit apps may work depending on whether 
they installed DLL's to the Windows directory. 

 

Device Driver Configuration 

Device drivers execute as part of the kernel itself, so special steps are required to install and configure 
drivers into the kernel. This involves populating a set of files known as the Driver Software Package 
(DSP) with information about the driver and device, then running a set of utilities referred to as idtools 
(install driver tools) such as idinstall and idbuild. The idtools can be run manually, but the most efficient 
methodology is to develop the packaging tools for the driver along with the driver code and DSP files. 
This way, the packaging tools can do all the steps that are required to install and configure the driver and 
device and you can test and debug the packaging tools at the same time as the rest of the driver.  
Driver configuration has evolved over the years, in response to the increasingly sophisticated hardware 
that is available. In the early days of the UNIX operating system, driver configuration consisted largely of 
populating files with information about the fixed parameters of the device, which were set with physical 
switches and jumpers. Most modern devices support some level of autodetection (the operating system 
detects the hardware that is attached to the system) and autoconfiguration (the operating system selects 
configuration parameters such as the IRQ, I/O address space, and memory space for all the configured 
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devices). The driver configuration process has evolved to accomodate the new hardware features. This 
means that the format of the files that control driver configuration have changed; consult the manual 
pages for detailed information about the formats supported for different interfaces and operating system 
releases.  
The driver writer must populate a set of data files that are used by tools such as idinstall and idbuild to 
install and configure the drivers.  
 
DOS User interface 
 
DOS systems utilize a command line interface. Programs are started by entering their filename at the 
command prompt. DOS systems include several programs as system utilities, and provides additional 
commands that don't correspond to programs (internal commands). 

 

Config.sys File 

CONFIG.SYS is the primary configuration file for the DOS, OS/2 as well as similar operating systems. It is 
a special ASCII text file that contains user-accessible setup or configuration directives evaluated by the 
operating system during boot. CONFIG.SYS was introduced with DOS 2.0. 
The directives in this file configure DOS for use with devices and applications in the system. The 
CONFIG.SYS directives also set up the memory managers in the system. After processing the 
CONFIG.SYS file, DOS proceeds to load and execute the command shell specified in the SHELL line of 
CONFIG.SYS, or COMMAND.COM if there is no such line. The command shell in turn is responsible for 
processing the AUTOEXEC.BAT file. 
CONFIG.SYS is composed mostly of name=value directives which look like variable assignments. In fact, 
these will either define some tunable parameters often resulting in reservation of memory, or load files, 
mostly device drivers and TSRs, into memory. 
 
Autoexec.Bat File 
AUTOEXEC.BAT is a system file found originally on DOS-type operating systems. It is a plain-text batch 
file that is located in the root directory of the boot device. The name of the file is an abbreviation of 
"automatic execution", which describes its function in automatically executing commands on system 
startup. 
Under DOS, the file is executed once the operating system has booted and after the CONFIG.SYS file 
has been processed. AUTOEXEC.BAT when a user logs on. As with Windows Me, anything other than 
setting environment variables is ignored. Unlike CONFIG.SYS, the commands in AUTOEXEC.BAT can 
be entered at the interactive command line interpreter. They are just standard commands that the 
computer operator wants to be executed automatically whenever the computer is started, and can include 
other batch files. 

 

TSR PROGRAM 

Terminate and Stay Resident (TSR) is a computer system call in DOS computer operating systems that 

returns control to the system as if the program has quit, but keeps the program in memory, to be revived 

later by a hardware or software interrupt.
[1]

 Many software vendors use the call to create the appearance 

of multitasking, by transferring control back to the terminated program on automatic or externally-

generated events, such as pressing a certain key on the keyboard. Some TSR programs are effectively 

device drivers for hardware not directly supported by the operating system, while others are small utility 

programs offering frequently-used functionality such as scheduling and contact directories. 
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