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Abstract

A microprocessor incorporates the functions of a  (CPU) on a single  (IC), or at most a few integrated 

circuits. All modern CPUs are microprocessors making the micro- prefix redundant. The microprocessor is a 

multipurpose, device that accepts  as input, processes it according to instructions stored in its memory, and 

provides results as output. It is an example of , as it has internal memory. Microprocessors operate on numbers 

and symbols represented in the integration of a whole CPU onto a or on a few chips greatly reduced the cost of 

processing power. The integrated circuit processor was produced in large numbers by highly automated 

processes, so unit cost was low. Single-chip processors increase reliability as there are many fewer electrical 

connections to fail. As microprocessor designs get faster, the cost of manufacturing a chip (with smaller 

components built on a semiconductor chip the same size) generally stays the same. 

Before microprocessors, small computers had been implemented using racks of circuit boards with 

many  and  integrated circuits. 

1. Introduction 

Microprocessors integrated this into one or a few  ICs. Continued increases in microprocessor capacity have 

since rendered other forms of computers almost completely obsolete), with one or more microprocessors used in 

everything from the smalles Everyone who works in the computer industry is well familiar with Moore's Law 

and the doubling of the number of transistors (an approximate measure of computer processing power) every 18 

to 24 months. Until recently, overall microprocessor performance was often described in terms of processor 

clock speeds, expressed in megahertz (MHz) or gigahertz (GHz). Today there's far more than clock speed to 

consider when you're evaluating how a given processor will perform for a given application and where it fits on 

the performance scale. Microprocessor designers today are more focused on methods that leverage the latest 

silicon production processes and designs that minimize microprocessor footprint size, power consumption and 

heat generation.    

Designers are also concerned with microarchitecture optimization, multi- processing parallelism, reliability, 

designed-in security features, memory structure efficiency and better synergy between the hardware and 

accompanying software tools, such as compilers. The more attention that a designer devotes to refining the 

efficiency of the software code rather than making the hardware responsible for dynamic optimization, the 

higher the ultimate system performance will be.   



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 10, October 2014, Pg. 14-18 

Jyoti Yadav, IJRIT  15 

As an example, the Intel® Itanium® processor family has been designed around small footprint cores that are 

remarkably compact in terms of transistor count, especially when one considers the amount of processing work 

that they accomplish. Itanium has taken instruction level parallelism to a new level, and this can be used in 

conjunction with thread level parallelism to leverage more processor cores and more threads per core to produce 

higher performance. Some microprocessor designs of the past have been overly complex and have relied on out-

of-order logic to reshuffle and optimize software instructions. Going forward, microprocessor designers will 

continue to deliver better and better software tools, higher software optimization and better compilers. Because 

it is so efficient and so small and doesn't depend on out-of-order logic, the latest generation Itanium processor 

can deliver higher performance without creating thermal generation problems. This makes Itanium a very simple 

yet efficient and refined engine that enables more consistent long-term improvement in code execution via small 

improvements in software, thus reducing the need for significant advancements in hardware.  

2. Structure 

 

The internal arrangement of a microprocessor varies depending on the age of the design and the intended 

purposes of the processor. The complexity of an integrated circuit is bounded by physical limitations of the 

number that can be put onto one chip, the number of package terminations that can connect the processor to 

other parts of the system, the number of interconnections it is possible to make on the chip, and the heat that the 

chip can dissipate. Advancing technology makes more complex and powerful chips feasible to manufacture.A 

minimal hypothetical microprocessor might only include an  (ALU) and a control logic section. The ALU 

performs operations such as addition, subtraction, and operations such as AND or OR. Each operation of the 

ALU sets one or more flags in a status register, which indicate the results of the last operation (zero value, 

negative number, overflow, or others). The control logic section retrieves instruction operation codes from 

memory, and initiates whatever sequence of operations of the ALU requires to carry out the instruction. A single 

operation code might affect many individual data paths, registers, and other elements of the processor. 

As integrated circuit technology advanced, it was feasible to manufacture more and more complex processors on 

a single chip. The size of data objects became larger; allowing more transistors on a chip allowed word sizes to 

increase and  words up to words. Additional features were added to the processor architecture; more on-chip 

registers sped up programs, and complex instructions could be used to make more compact programs. Floating-

point arithmetic, for example, was often not available on 8-bit microprocessors, but had to be carried out in 

software. Integration of the  first as a separate integrated circuit and then as part of the same microprocessor 

chip, sped up floating point calculations. 
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Occasionally, physical limitations of integrated circuits made such practices as a  approach necessary. Instead of 

processing all of a long word on one integrated circuit, multiple circuits in parallel processed subsets of each 

data word. While this required extra logic to handle, for example, carry and overflow within each slice, the 

result was a system that could handle, say,  words using integrated circuits with a capacity for only four bits 

each. With the ability to put large numbers of transistors on one chip, it becomes feasible to integrate memory 

on the same die as the processor. This  has the advantage of faster access than off-chip memory, and increases 

the processing speed of the system for many applications. Processor clock frequency has increased more rapidly 

than external memory speed, except in the recent past, so cache memory is necessary if the processor is not 

delayed by slower external memory. 

3. Special-Purpose Designs 

A microprocessor is a general purpose system. Several specialized processing devices have followed from the 

technology.  integrate a microprocessor with peripheral devices in embedded systems. A  (DSP) is specialized 

for signal processing.  may have no, limited, or general programming facilities. For example, GPUs through the 

1990s were mostly non-programmable and have only recently gained limited facilities like programmable . 

32-bit processors have more digital logic than narrower processors, so 32-bit (and wider) processors produce 

more digital noise and have higher static consumption than narrower processors. So 8-bit or 16-bit processors 

are better than 32-bit processors for  and microcontrollers that require extremely , or are part of a mixed with 

noise-sensitive on-chip analog electronics such as high-resolution analog to digital converters, or both. When 

manufactured on a similar process, 8-bit micros use less power when operating and less power when sleeping 

than 32-bit micros. 

However, some people say a 32-bit micro may use less average power than an 8-bit micro, when the application 

requires certain operations, such as floating-point math, that take many more clock cycles on an 8-bit micro than 

a 32-bit micro, and so the 8-bit micro spends more time in high-power operating mode 

4. Application 

Thousands of items that were traditionally not computer-related include microprocessors. These include large 

and small household , cars (and their accessory equipment units), car keys, tools and test instruments, toys, light 

switches/dimmers, smoke alarms, battery packs, and hi-fi audio/visual components (from players). Such 

products as cellular telephones,  system and  broadcast systems fundamentally require consumer devices with 

powerful, low-cost, microprocessors. Increasingly stringent pollution control standards effectively require 

automobile manufacturers to use microprocessor engine management systems, to allow optimal control of 

emissions over widely varying operating conditions of an automobile. Non-programmable controls would 

require complex, bulky, or costly implementation to achieve the results possible with a microprocessor. 

A microprocessor control program can be easily tailored to different needs of a product line, allowing upgrades 

in performance with minimal redesign of the product. Different features can be implemented in different models 

of a product line at negligible production cost. 
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5. Modern Day Microprocessor 

5.1 32-bit designs 

The most significant of the 32-bit designs is the , introduced in 1979. The 68k, as it was widely known, had 32-

bit registers in its programming model but used 16-bit internal data paths, three 16-bit Arithmetic Logic Units, 

and a 16-bit external data bus (to reduce pin count), and externally supported only 24-bit addresses (internally it 

worked with full 32 bit addresses). In  the MC68000 internal microcode was modified to emulate the 32-bit 

System/370 IBM mainframe. Motorola generally described it as a 16-bit processor, though it clearly has 32-bit 

capable. The combination of high performance, large ( or 224 bytes) memory space and fairly low cost made it 

the most popular CPU design of its class. and Macintosh designs made use of the 68000, as did a host of other 

designs in the mid-1980s, including the The world's first single-chip fully 32-bit microprocessor, with 32-bit 

data paths, 32-bit buses, and 32-bit addresses, was BELLMAC-32A, with first samples in 1980, and general 

production in 1982. After the  in 1984, it was renamed the WE 32000 (WE for ), and had two follow-on 

generations, the WE 32100 and WE 32200. These microprocessors were used in the AT&T 3B5 and 3B15 

minicomputers; in the 3B2, the world's first desktop super microcomputer; in the "Companion", the world's first 

32-bit laptop computer; and in "Alexander", the world's first book-sized super microcomputer, featuring ROM-

pack memory cartridges similar to today's gaming consoles. All these systems ran the  operating system. 

The first commercial, single chip, fully 32-bit microprocessor available on the market was the . 

5.2 64-bit designs 

While  microprocessor designs have been in use in several markets since the early 1990s (including the   in 

1996), the early 2000s saw the introduction of 64-bit microprocessors targeted at the PC market.With AMD's 

introduction of a 64-bit architecture backwards-compatible with x86,  (also called AMD64), in September 2003, 

followed by Intel's near fully compatible 64-bit extensions (first called IA-32e or EM64T, later renamed Intel 

64), the 64-bit desktop era began. Both versions can run 32-bit legacy applications without any performance 

penalty as well as new 64-bit software. With operating systems,  x64,  x64, ,  and  that run 64-bit native, the 

software is also geared to fully utilize the capabilities of such processors. The move to 64 bits is more than just 

an increase in register size from the IA-32 as it also doubles the number of general-purpose registers. 

The move to 64 bits processors had been intended since the processors' design in the early 90s and was not a 

major cause of incompatibility. Existing integer registers are extended as are all related data pathways, but, as 

was the case with IA-32, both floating point and vector units had been operating at or above 64 bits for several 

years. Unlike what happened when IA-32 was extended to x86-64, no new general purpose registers were added 

in 64-bit PowerPC, so any performance gained when using the 64-bit mode for applications making no use of 

the larger address space is minimal.In 2011, ARM introduced a new 64-bit ARM architecture. 

6. Market Statistices 

In 2003, about US$44 billion worth of microprocessors were manufactured and sold. Although about half of that 

money was spent on CPUs used in desktop or laptop , those count for only about 2% of all CPUs sold.About 
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55% of all  sold in the world are 8-bit , over two billion of which were sold in 1997. In 2002, less than 10% of 

all the CPUs sold in the world were 32-bit or more. Of all the 32-bit CPUs sold, about 2% are used in desktop or 

laptop personal computers. Most microprocessors are used in embedded control applications such as household 

appliances, automobiles, and computer peripherals. Taken as a whole, the average price for a microprocessor, 

microcontroller, is just over $6. 

About ten billion CPUs were manufactured in 2008. About 98% of new CPUs produced each year are 

embedded.  
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