Common Bus System

A bus structure consists of a set of electrical conducting lines, through which binary information is transferred. A control scheme controls the bus.

Buses are classified into 3 categories

They are as follows

Data Bus: A bus which carries a word to or from memory is known as a database. Its width will equal the word length of the memory.

Address Bus: The Address bus carries memory address. The width of the address bus equals the number of bits in the MAR of the memory.

Control Bus: The control bus carries the control signals between the units of a computer.

For instances ,if the processor has to send READ and WRITE commands, start command to I/O units , etc, such signals are carried by a control bus.

Processor capability

The bandwidth of the data bus represents how much information can flow through it, and is the product of the bus width and bus clock speed. It is the amount of data traffic that can be handled by the CPU in each second.

CPUs that can handle 16 bits word at one go are called 16 bit CPUs.

CPUs that can handle 32 bits word at one go are called 32 bit CPUs.

CPUs that can handle 64 bits word at one go are called 64 bit CPUs.

RISC

Reduced instruction set computer, contains simple, single cycle instructions that perform only basic functions.

CISC

Complex instruction set computers, contain instruction sets that include simple, fast instructions for performing basic tasks, as well as complex,  multi cycle instructions that correspond to statements in a high level language.

Differences between RISC and CISC

	CISC
	RISC

	Supports multi cycle instructions.
	Supports single cycle instructions.

	Support for Higher level language is done in hardware.
	Support for Higher level language is done in Software.

	Spend fewer transistors on registers
	Spend more transistors on multiple banks of registers.


System Clock

Definition

The System clock or the Master clock may be defined as the mover of the computer in that it carefully measures time, generates and sends out regularly spaced signals that cause execution of operations.

Or

The System clock generates regularly spaced signals that cause execution of operations.

Clock Speed: Clock Speed means number of pulses per second generated by an oscillator which is set for the processor.

There are two units for measuring CPU clock speed.

1. Megahertz(MHz) / GIGAHERTZ(GHz) 

2. Millions of instructions per second(MIPS)

Megahertz (MHz) / Gigahertz (GHz) 

The CPU is driven by pulses from a piezoelectric quartz crystal oscillator and the frequency of the clock pulses used by the internal circuitry of the CPU is expressed in Megahertz (MHz) or Gigahertz (GHz).

Millions of instructions per second (MIPS)

MIPS unit tells how many instructions are carried out by the CPU in one second.

Mother board

Mother board is a hardware in which all other boards or cards are plugged.

The functions of a standard pc mother board can be outlined as follows

· It provides the CPU interface with other peripheral support chips on motherboard.

· It provides the electrical connection between various components in the system.

Intel Pentium (P5) series

Intel named the successor of 80486 processors as Pentium processors. The Pentium processor family is also referred to as P4 or P54 series.

Original Pentiums

The first generation processors came in two speed variants 60 MHz and 66 MHz. The large die size and high power consumption requires specialized cooling arrangements for reliable performances.

Classic Pentiums

These processors were released in 1994 by Intel. These processors came in the speed variants of 70 MHz, 90 MHz and 100 MHz. These processors have reduced circuit size compared with first generation Pentium processor.


Pentium MMX 

Pentium MMX processors were released in 1996 by Intel. The word MMX stands for Multimedia extension or Matrix Math Extension.

MMX is a technology which supports full motion video, interactive video, high quality 3D, speech recognition, video conferencing, image processing.

Features of Pentium MMX processor

· MMX Technology provides extended instruction set.

· It provides large l1 cache.

AMD K5 Processor

AMD k5 was the advanced 5th generation processor.

The AMD K5 delivered better performance than comparable Pentium chips.

The Major features of the AMD k5 processor over Intel Pentium were as follows.

· RISC based internal architecture.

· Six Execution Units. The K% had five integer and one floating point unit for processing micro instructions, while the Pentium had only 2 integer units.

· The Large primary cache. The K5 had a 16 kb instruction cache instead of the Pentiums 8 kb.

Cyrix

Like K5, the Cyrix was not exactly a Pentium ‘clone’ and featured a better internal architecture than the Intel Pentium. Cyrix called it “6X86” because of its few advanced features, which almost took it to the sixth generation. The Cyrix chip was 100% X 86 compatible, but it could not support some of the extensions brought by Pentium to the X86 instruction set.

Intel P6 Class Processors

Pentium PRO

Company: Intel 

Year of Release: 1995

Major Features.

Internal L2 Cache: Integrated L2 cache inside the Pentium Pro ran at full speed.

Wider Address Bus: The Address bus on the Pentium Pro is widened to 36 bit, giving it a maximum memory address space of 64 GB.

Multiprocessor Capability: It contains multi processor capability.

Clock Speed: 180 MHz --------200 MHz

Pentium II 

Pentium II Processor replaced Pentium MMX from mainstream business desktop market due to its superior performance. 

Major features of Pentium II

· Level 2 Cache

::: Pentium II incorporated a 512 KB L2 cache which runs at half the processor’s speed.

· Multiprocessor Support

::: All Pentium II processors offered built in support for dual CPU operation.

· MMX Technology

::: It supports MMX Technology.

Pentium III

The Sixth generation Pentium III CPU from Intel started with a clock speed of 450 MHz and in short span of time crossed the 1 GHz mark and went beyond.

Major features of Pentium III are as follows

· It supports SIMD technology.

SIMD implies single instruction multiple data support.

· It has unique identification number facility.

Serial Identification number, which is internally incorporated within the chip, makes it possible to identify each individual Pc that goes on the internet.

Pentium IV 

The Pentium IV processor has been designed specially for efficient handling of applications demanding high processor usage. Examples of such applications are streamlining Internet audio and Video, image processing, video content creation, speech, #D, CAD, games and multi tasking user environments.

This highly advanced processor is based on a new Net Burst micro architecture technology developed by Intel.

The Major features of PIV are as follows

· 400 MHz System Bus and Rambus Memory support.

· It contains small L1 level cache.

· It contains faster L2 level cache.

· It supports SSE Technology(Extension of SIMD Technology of Pentium III)

· Smarter use of existing clock signals in a better designed ALU

Pentium II Xeon

The problem of Pentium Pro and Pentium II in multi processor configuration was that it was not possible to put together more than two CPUs for multiprocessing applications. The PII Xeon CPU eliminated that limitation. 

Pentium III Xeon

The Dual processing Pentium III Xeon processors with clock speed up to 1 GHz are excellent choice for mid range servers and workstations. Multiprocessing Pentium III processors are available at speed up to 700 MHz, and they are ideal for midrange to high end servers.

Intel Mobile

Intel created a mobile version of the Pentium II, in April 1998, which was the first mobile version of Pentium. After the Pentium III’s mobile version – Pentium III M was launched and then another Pentium 4 M mobile processor was launched at speed of 1.6 and 1.7 GHz. Supplanting the 1.2 GHz maximum clock speed of Intel’s former mobile speed king, the Pentium III M, by as much as half a giga hertz.

Power Mac X200 Series

These are the class of system series which contains the processor speed of 75 MHz to 120 MHz and Bus speed of 10 MHz to 40 MHz.

The power series includes the 5200,5260,6200,6300 and 6320 macs.

Performa 5200:

It was the Power Machine with an integrated monitor. It was introduced in April 1995 and discontinued in April 1996.

Performa 5260, 5300:

The 5260 was the second power machine with an integrated monitor. Its different versions were introduced one after another during the period august 1995 to October 1996.

Power Macintosh 6200 a.k.a Performa 6200-6230.

The power Macintosh 6200/75 was one of the first macs to use the power pc 603 processor. Its different versions were introduced between may 1995 and July 1995.

Performa 6300 a.k.a 6260, 6290, 6310

The Performa 6300 replaced the 6200’s 75MHz 603 with a faster 100 MHz 603 e CPU. It was introduced in October 1995. The 6300 was replaced with a 160 MHz version in October 1996.

Power MAC 6300/120 a.k.a Performa 6320.

The power Mac 6300/120 and Performa 6320 replaced the Performa 6300 s 100 MHz 603 e with a 120 MHz 603 e cpu.

Its two versions were introduced between April 1996 and June 1996.

SMPS

SMPS (Switched Mode Power Supply) is responsible for power supply to pc.

This unit converts the AC current into one or more levels of DC current that can be used by the computer. This unit regulates the input voltage and load variations.


Types of SMPS

· Fly Back mode SMPS

This type of Smps is normally used in TVs and VCRs.  It is relatively simple and cheap since it dies not need any output choke. But it has poor regulations and high ripple content in output.

· Forward mode SMPS

Forward mode Smps units are used in devices requiring 100 to 200 watts of output power and good regulation.

· Push Pull mode SMPS

If output power required is high and better regulation with low losses is required, push pull mode Smps is used.

Power Conditioning Devices

Power problems are usually either amplitude related problems or frequency related ones. Blackouts, brownouts, over-voltage problems, etc, are caused by faults or deficiencies in supply power distribution whereas noise effects are mainly due to surroundings. High load inrush current and high peaky currents are caused by the PC load.

Considering the poor quality of power, we can say that every Pc installation needs some form of power conditioning equipment. Although the Smps in PC has built in stabilizer it’s not sufficient to handle the vagaries of a wide range of power problems. The disastrous effects on PCs by these power problems clearly indicate that, installation of suitable external power conditioning device is a must before actually installing PCs.

Two most common and popular power conditioning devices are:

· Constant Voltage Transformer(CVT)

· Uninterrupted Power Supply(UPS)

Constant Voltage Transformer

CVTs are the device which guard against spikes and surges, and suppress transients in the power supply.CVT provides isolation and prevents fluctuations from being transferred from the mains to the user’s devices. They can handle the large dips in the line voltage and even bridges small interruptions, close to 5 ms at full load conditions.                                                                                                                                                                

Uninterrupted Power Supply (UPS)

A UPS is basically a type of inverter, which provides uninterrupted AC power even in the absence of AC mains supply with the help of a battery. Since the AC output of UPS doesn’t get interrupted even for a very small duration, the programs or applications on a PC keep running smoothly during a supply power blackout or brownout, and not a single bit of RAM data gets erased. Unlike a conventional inverter, UPS continues to supply stabilized and filtered power to PC even when there is no power breakdown. When the mains supply fails, the inverter of the UPS starts up within a half cycle of the AC line voltage, which normal inverter cannot do.


UPS System can be categorized into three types


OFF LINE UPS


In off line UPS, the primary power source is the line power from the utility and the secondary power source is the battery. These UPS systems are called stand by UPS (SPS) because the inverter is normally not supplying the power to the equipment. The battery charger uses the AC mains line power to charge and the battery and the inverter wait ‘on standby ‘   until they are needed to supply power to the critical load. This means that the critical load will receive power from AC mains all the times except when power failure occurs. Therefore the main difference between an on line and off line Ups is that the inverter in OFF LINE UPS System does not supply the load most of the time.

ON LINE UPS

On line Ups systems are the form of power conditioning and power protection devices for PC systems. A true on line UPS always supplies power to the load through the batteries and therefore, even if there’s a power cut, no switchover takes place as in the other two technologies.

LINE INTERACTIVE UPS

The line interactive UPS features an inverter, which plays a dual role incorporating an inverter converter circuitry. The inverter plays the dual role of charging the battery when the mains supply is present as well as regulating the output. In absence of the mains supply, it functions as a normal inverter. When the AC main is present, the inverter/ converter charge the battery; when the power fails, it operates in reverse. 

