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Abstract— The portion of the computer that allows it to do 

more work than a simple computer is the microprocessor. 

Nowadays, modern microprocessors can perform extremely 

sophisticated operations in areas such as meteorology, 

aviation, nuclear physics and engineering, and take up much 

less space as well as delivering superior performance. 

Before selecting a particular device for an application, it is 

important to understand what the different options and 

features are and what they can mean with regard to 

developing the application. Microcontrollers and 

microprocessors are widely used in embedded systems. 

Though microcontrollers are preferred over microprocessors 

for embedded systems due to low power consumption. This 

work presents the general application of microprocessors 

and microcontrollers. 
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I. INTRODUCTION 

Microprocessors have proliferated into surprisingly 

impressive range of chips, powering devices ranging from 

telephones to supercomputers. A microprocessor 

incorporates the functions of a CPU on a single integrated 

circuit (IC). The microprocessor, also known as the Central 

Processing Unit (CPU), is the brain of all computers and 

many household and electronic devices .Just like 

microwaves or mobile phones, devices with microprocessors 

have become so integrated into our daily lives, that we 

cannot imagine a life without them .A microprocessor is a 

programmable, multipurpose, clock driven, register based 

electronic device which takes input from an input device 

like keyboard and process the input data according to the 

binary instructions which are stored in the memory and 

provide result as output. Microprocessors use sequential 

digital logic as they have internal memory and operate on 

numbers and symbols represented in the binary numeral 

system. [1,2] General purpose microprocessors in PCs are 

used for multimedia display, computation, text editing and 

communication. The embedded microprocessors provide 

digital control to several objects including appliances, 

automobiles, mobile phones and industrial process control. 

The microprocessor, also known as the Central Processing 

Unit (CPU), is the brain of all computers and many 

household and electronic devices. Multiple microprocessors, 

working together, are the "hearts" of datacenters, super-

computers, communications products, and other digital 

devices. It performs all the computational tasks, calculations 

and data processing of the computer. [3]. Intel Pentium 

chips are most popular type of microprocessor. The first 

microprocessor was the Intel 4004, introduced in 1971 is 

shown in “Fig.1.” 

 

 

 

 

 

 

 

Fig. 1: Intel 4004 microprocessor. 

The 4004 ran at 108 kHz and processed only 4 bits of data at 

a time. Today's microprocessors and the computers that run 

on them are thousands of times faster. Effectively, they've 

come pretty close to fulfilling Moore's Law (named after 

Intel cofounder Gordon Moore), which states that the 

number of transistors on a chip will double every 18 months 

or so. Performance has increased at nearly the same rate. 

After that series of powerful microprocessors are evolved 

from INTEL Corp. like 8085, 8086, 80186, 80286, 80286, 

80386, 80486 and then in 1993 the Pentium--for the 

International Business Machines (IBM) Corp. personal 

computer (PC) and IBM-compatible PCs. The original 

Pentium (60/66 MHz) was 294 square millimeters, then it 

was 164 square millimeters (75/90/100 MHz), and now it is 

91 square millimeters (133- to 200-MHz versions). 

Meanwhile, Motorola Corp. developed the 68000 series of 

chips for the Macintosh personal computer made by Apple 

Computer. Further advancements have led to robust 

microprocessors, such as the Intel core i7 microprocessor 

that is capable of rendering 3D images. [4,5] 

Microprocessor performs its function in three step 

processes- fetching, decoding and executing. In fetching 

process it takes the instruction from the memory, and then it 

decodes the instruction in the decoding unit after that it 

process the input data according to the binary instruction. A 

modern microprocessor can use the pipelining technology 

and complete this three-step process millions of times in one 

second. 

Microprocessors may be classified by their 

hardware architecture. The two basic types of hardware are 

complex instruction set computer (CISC), and reduced 

instruction set computer (RISC). CISC processors can 

perform complex functions with one instruction while RISC 

chips usually need multiple instructions. The Intel Pentium 

and Atom chips are based on the CISC architecture, while 

PowerPC and ARM's Cortex chips are RISC systems. 

There are various microprocessor are available in 

the market few examples are NEC, Freescale Semiconductor 

(Motorola), SPARC, Texas, VIA, Western Electronic, 

Hewlett-Packard, IBM, Intel, MIPS Technologies, AMD, 

ARM DEC, Elbrus, Fairchild Semiconductor, National 
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Semiconductors, NXP(Phillips), Zilog. Each of these 

microprocessors has different versions and various kinds. 

There are two primary manufacturers of computer 

microprocessors. Intel and Advanced Micro Devices (AMD) 

lead the market in terms of speed and quality. Intel's desktop 

CPUs include Celeron, Pentium and Core. AMD's desktop 

processors include Sempron, Athlon and Phenom. Intel 

makes Celeron M, Pentium M and Core mobile processors 

for notebooks. AMD makes mobile versions of its Sempron 

and Athlon, as well as the Turion mobile processor which 

comes in Ultra and Dual-Core versions. Both companies 

make both single-core and multi-core processors. 

Each processor has a clock speed which is 

measured in gigahertz (GHz). It also has a front side bus 

which connects it with the system's random access memory 

(RAM.) CPUs typically have two or three levels of cache. 

Cache is a type of fast memory which serves as a buffer 

between RAM and the processor. The basic things to 

consider when choosing processors are size, front side bus 

(FSB) and cache. Whether one is buying a new computer or 

upgrading old one, one must get the fastest affordable 

processor. This is because the processor becomes obsolete 

very quickly. 

The impact of microprocessor in different fields is 

significant. The availability of low cost, low power and 

small weight, computing capability makes it useful in 

different applications. Nowadays, microprocessor-based 

systems are used in instructions, automatic testing product, 

speed control of motors, traffic light control, light control of 

furnaces, air traffic control, robotics, in medical etc. This 

work presents the general application of microprocessor and 

microcontroller to different fields. 

As the advancement of semiconductor fabrication 

technology continued, all of the components needed for a 

controller were integrate onto one chip. A one chip 

computer or microcontroller was born. Manufacturers are 

able to integrate memory, input/output interfacing circuits, 

Timer, Serial Com port and Analog to Digital Converter and 

other peripherals into the microcontroller. The single chip 

microcontrollers are used in consumer products like washing 

machines, copiers, AC machines, printers etc., high speed 

data processing like video conference, real time 

compression and security system, image processing etc., 

automotive systems like electronic power steering system, 

antilock braking systems etc., Different industrial 

applications like AC and DC motor Drives, position control, 

motion control etc. Due to integration of all function blocks 

on a single chip microcontroller IC, the sizes of control 

board and power consumption are reduced; system 

reliability increased and also provides flexibility. [6,7]  

There are several vendors manufacturing different 

architectures of microcontroller. Intel‟s 8051, Freescale‟s 

6811, PIC 16X from Microchip Technology, Zilog‟s Z8 are 

four major 8-bit microcontrollers. Due to their unique 

instruction set and register set they are not compatible with 

each other. Program written for one will not run through the 

other microcontroller from other manufacturers. [8]  

By only including the features specific to the task 

(control), cost is relatively low. A typical microcontroller 

has bit manipulation instructions, easy and direct access to 

I/O (input/output), and quick and efficient interrupt 

processing. Microcontrollers have instruction sets catering 

to the control of inputs and outputs. Their instructions 

operate also on a single bit. E.g., a motor may be turned ON 

and OFF by a 1-bit output port. 

Almost all of today‟s microcontrollers are based on 

the CISC (Complex Instruction Set Computer) concept. 

When a microcontroller has an instruction set that supports 

many addressing modes for the arithmetic and logical 

instructions, data transfer and memory accesses instructions, 

the microcontroller is said to be of CISC architecture. The 

advantages of the CISC architecture are that many of the 

instructions are macro like, allowing the programmer to use 

one instruction in place of many simpler instructions. 

The industry trend for microprocessor design is for Reduced 

Instruction Set Computers (RISC) designs. When a 

microcontroller has an instruction set that supports fewer 

addressing modes for the arithmetic and logical instructions 

and for data transfer instructions, the microcontroller is said 

to be of RISC architecture. The benefits of RISC design 

simplicity are a smaller chip, smaller pin count, and very 

low power consumption. 

The basic idea behind the microcontroller was to 

limit the capabilities of the CPU itself, allowing a complete 

computer (memory, I/O, interrupts, etc) to fit on the single 

chip. At the expense of the more general purpose 

instructions that make the standard microprocessors (8088, 

68000, 32032) so easy to use, the instruction set was 

designed for the specific purpose of control (powerful bit 

manipulation, easy and efficient I/O, and so on). 

II. MICROCONTROLLER APPLICATIONS 

This section explains some examples of their simple 

applications which are as follows: 

In addition to control applications such as the home 

monitoring system, microcontrollers are frequently found in 

embedded applications. Among the many uses that you can 

find one or more microcontrollers: automotive applications, 

home appliances (microwave oven, refrigerators, television 

and VCRs, stereos), automobiles (engine control, anti-lock 

braking system (ABS) that are widely used in modern 

automobiles), environmental control (greenhouse, factory, 

home), instrumentation, aerospace, and thousands of other 

uses. Communication systems like numeric pagers, cellular 

phones, cable TV terminals, FAX and transceivers with or 

without an accelerator, video game. Electronic data 

acquisition and supervisory control system, the industrial 

moisture recorder cum controller, CRT display controller, 

digital storage system and spectrum analyzer 

Microcontrollers are used extensively in robotics. 

In this application, many specific tasks might be distributed 

among a large number of microcontrollers in one system. 

Communications between each microcontroller and a 

central, more powerful microcontroller (or microcomputer, 

or even large computer) would enable information to be 

processed by the central computer, or to be passed around to 

other microcontrollers in the system. 

A special application that microcontrollers are well 

suited for is data logging. By stick one of these chips out in 

the middle of a corn field or up in a balloon, one can 

monitor and record environmental parameters (temperature, 

humidity, rain, etc). Small size, low power consumption, 

and flexibility make these devices ideal for unattended data 

monitoring and recording. 



Application of Microprocessors and Microcontrollers 

 (IJSRD/Vol. 3/Issue 03/2015/287) 

 

 All rights reserved by www.ijsrd.com 1185 

Biomedical instruments like an ECG LCD display 

cum recorder, blood cell recorder cum analyzer, patient 

monitor system, Glucometer, Oxygen Concentrator, 

Continuous positive airway pressure (CPAP), Digital 

Thermometer, Electrocardiogram (ECG), Iontophoresis (A 

device applies a small electric current to enhance the 

transport of charged compounds through the skin. If the 

charged compound is a pharmaceutical formulation, then the 

iontophoresis device becomes a drug delivery device). [10] 

A. Blood pressure meter 

A sphygmomanometer or blood pressure meter measures the 

pressure of the blood in the arteries. Blood pressure is an 

important indication of a person‟s cardiovascular health. It is 

most often measured by inflating a flexible cuff that 

surrounds the arm in the area of the brachial artery. The cuff 

is inflated to a pressure sufficient to prevent the flow of 

blood through the artery. As the pressure is gradually 

released, the blood flow through the artery resumes. In a 

modern electronic blood pressure meter, all of these 

functions are performed automatically. The cuff inflation 

and deflation are handled by a small air compressor driven 

by an electric motor, along with a solenoid controlled valve. 

The motor and valve can both be easily controlled by a 

microcontroller using general-purpose input/output ports. 

The pressure in the cuff is measured by a pressure sensor, 

which can also detect the blood sounds.[10] “Fig.2” shows a 

typical electronic blood pressure meter. 

 
Fig.2: Electronic Blood Pressure Meter 

B. Vehicle tracking & locking system 

The safe of our vehicles is highly essential for public private 

vehicles. Vehicle tracking and locking system developed in 

the public or private vehicle, to locking engine motor and 

track the place. The location of the vehicle identified using 

Global system mobile communication (GSM) and Global 

Positioning system (GPS). These systems constantly 

monitor a moving Vehicle and gives output as base on the 

status. When the theft identified or happening, the 

responsible person send massage to the microcontroller, 

then microcontroller is report to the control signals to stop 

the engine motor. Authorized person need to send the 

password to controller to again restart the vehicle and open 

the door of the car. This is more reliable, secured and low 

cost. [11, 12] 

C. Low-Power and Battery Management 

The need for a processor in battery powered devices has 

spurred development of microcontrollers that draw little 

power, yet deliver the processing speed needed in small 

consumer devices. In some instances, the microcontrollers 

serve as battery management devices for monitoring the 

charging and discharging of batteries, such as lithium ion 

cells, in portable electronics devices. Other low-power 

microcontrollers are designed to always be powered on and 

typically include an active mode for processing and a sleep 

mode for monitoring a signal while drawing a miniscule 

amount of current. 

III. MICROPROCESSOR APPLICATIONS 

A microprocessor is a device which makes one‟s life easier 

due to its vast application. The microprocessor plays a vital 

role in the lives of most people. It allows a person to do 

practically anything. The impact of the microprocessor, 

however, goes far deeper than new and improved products. 

It is altering the structure of our society by changing how we 

gather and use information, how we communicate with one 

another, and how and where we work. Items like DVD 

players, cellular phones, household appliances, car 

equipment, toys, light switches and dimmers, Power system 

stabilizer, electrical circuit breakers, smoke alarms, car keys, 

power tool and test instruments, medical instruments use 

microprocessors. 

A. Industrial applications 

Some industrial items with microprocessors include: bikes. 

cars, boats, planes, trucks, heavy machinery, gasoline 

pumps, credit-card processing units, traffic control devices, 

elevators, computer servers, most high tech medical devices, 

security systems, surveillance systems and automatic entry 

from door, vehicle tracking and locking system, anti –

braking system. 

B. Imaging applications 

Though some medical imaging applications remain tethered 

to the wall, ultrasound machines have benefited the most 

from the market‟s trends toward miniaturization and 

portability. Historically, ultrasound systems weighed 

hundreds of pounds and were large and expensive. In the 

past it was more practical to bring the bed-ridden patient, 

bed and all, to the ultrasound machine rather than vice versa. 

Only in the case of the critically ill patients who could not 

be moved was the ultrasound system maneuvered, with 

difficulty, to the patient. Over time, portable ultrasound 

technologies emerged, but achieving image quality on par 

with the larger devices proved to be a challenge, as was 

achieving the battery life, high-power computing, and 

efficient memory access that these applications require. 

High-quality handheld systems enable routine bedside 

scanning. This has not only improved patient access to safe, 

noninvasive diagnostic medicine, but has reduced the time 

and costs associated with such diagnostics. 

Flash-based, low-power and mixed-signal FPGAs 

can be utilized in data acquisition cards for filtering and data 

alignment, control cards, data consolidation cards for data 

buffering/FIFO and alignment as well as many system 

management and control functions.[14] 

C. Clinical applications 

From diagnostic lab equipment, drug delivery systems, 

automatic external defibrillators (AEDs), and hemodialysis 

machines, clinical medical devices are often 
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microprocessor-based, electro-mechanical instruments that 

use a common set of building blocks: power control and 

temperature management; a user interface that includes a 

keypad, LCD monitor, and audio control; flash or EEPROM 

for data logging; and device interfaces for connections to 

other machines, among others. Though there are many 

similarities, individual medical applications are highly use-

specific and often very complex. 

D. In medicals 

Many medical devices, such as an insulin pump, are 

typically controlled by a microprocessor. These 

microprocessors perform various functions, such as 

processing data from bio-sensors, storing measurements, 

and analyzing results. 

 

 
Fig.3: The Biotelemetry prototype heart monitor. 

The Biotelemetry prototype heart monitor is a non-invasive 

heart monitoring system. The biomedical device uses a 

combination of microprocessors, wireless technology and 

sensors to monitor several patient physiological signals. [15] 

E. Household devices 

A complex home security system or the programmable 

thermostat neatly attached to the wall contains 

microprocessor technology. Technology-based home 

security system microprocessors assist with monitoring 

large or small properties. The simplest programmable 

thermostat allows the control of temperature in homes. 

Entering the preferred degree and achieving it on a 

consistent basis requires some intelligence on the part of the 

thermostat. A microprocessor in the system works with the 

temperature sensor to determine and adjust the temperature 

accordingly. Dishwashers, washing machines, high-end 

coffee makers and radio clocks contain microprocessor 

technology. Some home items that contain microprocessors 

include televisions, VCRs, DVD players, microwaves, 

toasters, ovens, stoves, clothes washers, stereo systems, 

home computers, hand-held game devices, thermostats, 

video game systems, alarm clocks, bread machines, 

dishwashers, home lighting systems and even some 

refrigerators with digital temperature control. 

F. Transportation industry 

Automobiles, trains and air traffic control system utilize 

microprocessor technology. The 1978 Cadillac Seville was 

the first consumer vehicle to use a microprocessor 

embedded in its digital display. The "Trip Computer" 

provided mileage and additional information on the current 

trip. 

Microprocessors work behind the scenes to keep 

commuters safe and timely. Consumer vehicles-cars, trucks, 

RVs- integrate microprocessors to communicate important 

information throughout the vehicle. For example, navigation 

systems provide information using microprocessors and 

global positioning system (GPS) technology. In addition, 

mass transportation systems like flights and trains rely on 

microprocessors for important information. Public 

transportation fare cards, or smart-cards, contain processors 

to calculate fares, deduct the appropriate amount and retain 

information on how much funding remains. The aviation 

system relies heavily on microprocessors from calculating 

weather conditions to controlling the complex functions of 

an airplane. 

G. Communication 

Among the many types of peripheral, circuits that can be 

built into microcontrollers are communication interfaces, 

and in particular wireless interface circuits. Microcontrollers 

designed for communication applications include sections 

for handling communication protocols such as Wi-Fi, 

Bluetooth, ZigBee, CAN bus, infrared, USB and Ethernet. 

Communication microcontrollers can be found in wireless 

devices and in wired network devices such as those in 

automotive applications. In telephone industry, 

microprocessors are used in digital telephone sets, telephone 

exchanges and modem etc. The use of microprocessor in 

television, satellite communication has made 

teleconferencing possible. Railway reservation and air 

reservation system also uses this technology. LAN and 

WAN for communication of vertical information through 

computer network. 

H. Office Automation and Publication 

Microprocessor-based systems are used extensively in the 

workplace, often to automate and monitor production in 

some way. Examples include: electronic tills, automatic car 

washes, security systems, FAX and telephone systems, 

automated production lines, automated warehousing, 

manufacturing robots etc. Microprocessor based 

microcomputer with software packages has changed the 

office environment. Microprocessor-based systems are 

being used for word processing, spread sheet operations, 

storage etc. The microprocessor has revolutionized the 

publication technology. 

IV. CONCLUSION 

The impact of the microprocessor, however, goes far deeper 

than new and improved products. Microprocessors and 

Microcontrollers provide a new dimension to our society. 

Microprocessor has and will continue to revolutionize our 

world. As the advancement in semiconductor fabrication 

technology continues the chip size become much smaller in 

size and the speed of execution is relatively faster for every 

year. Thousands of items that were traditionally not 

computer-related now include microprocessors. These 

include large and small household appliances, cars and their 

accessories, car keys, tools and test instruments, toys, light 

switches/dimmers and electrical circuit breakers, smoke 

alarms, battery packs, and audio/visual components (from 

http://www.rit.edu/news/story_photo.php?photo_id=14204
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DVD players to phonograph turntables.) Such products as 

cellular phones, DVD video system and HDTV broadcast 

systems fundamentally require consumer devices with 

powerful, low-cost, microprocessors. Microcontroller of a 

system can provide control strategies that would be 

impractical to implement using electromechanical controls 

or purpose-built electronic controls. In medical there are 

vast number of electronic instruments such as ECG LCD 

display cum recorder, blood cell recorder cum analyzer, 

patient monitor system, Glucometer, Oxygen Concentrator, 

Continuous positive airway pressure (CPAP), Digital 

Thermometer, Electrocardiogram (ECG), Iontophoresis and 

many more which include microprocessor and 

microcontrollers for analyzing our health. 
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