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INTRODUCTION
CHAPTER - I

                                                INTRODUCTION
1.1. INTRODUCTION:

“Physics does not change the nature of the world it studies, and no science of behaviour can change the essential nature of man, eventhough both sciences yield technologies with a vast power to manipulate the subject matters”.
                                                                                      - Skinner, American Psychologist

1.2. ELECTRONICS:
Electronics is one of the important aspects under the branch of physics. Electronics is a very wide field embracing almost all walks of human endeavor. The word “Electronics” derives its name from electron present in all materials and originates from electron + mechanics. Electronics is the study and use of electrical devices that operate by controlling the flow of electrons or other electrically charged particles in devices such as thermionic values and semiconductors.

The main uses of electronic circuits are the controlling, processing and distribution of information, and the conversion and distribution of electric power electronics systems fall into the category of either control systems or communication systems. Thus the field of electronics is of great importance in dealing with the emission and effects of electron and with its uses as electronic devices.
Electronic devices came to existence in the beginning of twentieth century. In the recent years, the rapid strides and remarkable advances in the field of electronics is partly due to modern electronic devices. These devices have valuable properties which enable to function and behave as the friend to man today.

Technology involving the manipulation of voltages and electric currents through the use of various devices for the purpose of performing some useful action. This large 
field is generally categorized into various areas under which electronics plays a vital role. The term electronics refers to “the study and use of electrical devices that operate by controlling the flow of electronics or other electrically charged particles”.                                            
“The branch of engineering which deals with current conduction through a vacuum or gas or semiconductor is known as electronics”. (V.K. Mehta, Rohit Mehta; 2006). Electronic devices and systems are finding ever-increasing applications in the medical field. Electronic instrumentation is also used extensively in intensive –care facilities. Heart rate, pulse, body temperature, respiration and blood pressure can be monitored on a continuous basis. Monitoring equipment is also used a great deal of operating rooms .Electronic systems are used in automobiles to control and monitor engine functions, control breaking, provide entertainment and display useful information to the driver.(Thomas L. Floyd ;1991)      

 Electronics (Electron Mechanics) refers to the flow of charge (moving electrons) through nonmetal conductors (mainly semiconductors) whereas electrical refers to the flow of charge through metal conductors. “Electronics is the branch of physics that deals with the emission and effects of electrons and with the use of electronic devices”. (Word net; 2006 by Princeton University)
Generally, the electronics is divided into two primary areas; one is analog electronics and another is digital electronics. The advent of the transistor in the 1940’s 
made it possible to design simple, inexpensive digital electronic circuits and initiated the explosive growth of digital electronics. More recent advances in the field of electronics include the digital circuits, digital computers, microprocessors, microcontrollers, optoelectronics, laser technology etc. Much of the recent developmental work in electronics has been devoted for making microcontroller based devices.
1.3. MICROCONTROLLER:
A microcontroller (MCU or µc) is a functional computer system-on-a-chip. It usually contains a processor core, memory and programmable input/output peripherals. It 
also includes an integrated CPU, memory (a small amount of RAM, program memory or both) and peripherals capable of input and output. Microcontrollers vary in the data and link capacities. Microcontrollers have enough memory for programs and data storage. There are 4-bit as well as 16-bit microcontrollers.
1.4. HEARING IMPAIRMENT:
The normal individual observes 83% of the environmental information through the five senses: touch, smell, taste, vision, and hearing. If anyone of them is faulty, the understanding of the environment is changed. Of the five senses hearing is particularly valuable as a warning sense. The ear is an extraordinary sound detecting device. We can hear the sound in the dark, around the corners, through closed doors and above and below ourselves. Through hearing, we receive the first indications of trouble in the environment.

(Norris G. Haring and Linda McCornicK; 1986). Hearing is the sense by which sounds are perceived. In the process of hearing, the ear converts physical sound waves into nerve impulses. The impulses travel to the brain where they are interpreted as sound. (Keller.E.C etal; 1983)
The world is controlled by a variety of sounds. Sound plays an important role in communication and contextual awareness about interesting events and information in daily life situations such as public places, stores, etc. The deaf were not provided with adequate support for communicating in sound based information. (Tara Mathew etal; 2006). Telephones, loudspeakers, car horns, musical instruments, alarm, radios, stereos etc., would be useless in a world without sound. Our sense of hearing is an important factor in the way we learn to perceive our world and in the way the world perceive us. Levitt opinion is “The sense of hearing plays a crucial role not only in the understanding of speech, but also in providing the cues needed for the acquisition of speech and language in the normal, developing child”.
1.4.1. DEFINITION OF HEARING IMPAIRMENT:

There are many definitions for hearing impairment .The most common division of hearing impairment is between deaf and hard of hearing. Deafness and hearing loss may be defined according to the degree of hearing impairment, which is determined by assessing person’s sensitivity to loudness (sound intensity) and pitch (sound frequency). 
The unit used to measure sound intensity is the decibel (db). The range of human hearing is approximately 0 to130 db. The unit used to measure cycles per sound is the Hertz (Hz).The human ear can hear sound ranging from 20 Hz to approximately 20,000 Hz in quantitative terms, a deaf person cannot hear the sound of intensities up to 70 decibels.
( Norris G.Haring;1974).
· Hearing impairment:

Hearing impairment is a generic term which includes the subsets of deaf and hard of hearing. ‘Hearing impairment’ means impairment in hearing, whether permanent or fluctuating, that adversely affects a child’s educational performance but that is not included under the definition of Deafness. [IDEA-1990].
· Deaf:

A deaf person is one whose hearing disability precludes successful processing of linguistic information through audition, with or without a hearing aid. ‘Deafness’ means a hearing impairment that is so severe that the child is impaired in processing linguistic information through hearing, with or without amplification, that adversely affects a child’s educational performance.[IDEA-1990].
· Hard of hearing:


A hard of hearing person is one who, generally with the use of a hearing aid, has residual hearing sufficient to enable successful processing of linguistic information through audition. (Brill, MacNeil and Newman; 1986).
1.4.2. CLASSIFICATION OF HEARING IMPAIRMENT:
The hearing impairment is classified based on the degree of hearing loss.
· (0-15) db - Normal hearing,
· (15 -25) db - Minimal hearing loss,

· (26 -40) db - Mild hearing loss,

· (41 -55) db - Moderate hearing loss,

· (56 -70) db - Moderately severe hearing loss,
· (70 -90) db - Severe hearing loss,

· Above 90 db – Profound 


e.g.: If an individual has 44db of threshold then his hearing loss is moderate in degree.

1.4.3. CAUSES OF HEARING IMPAIRMENT:

The causes of hearing impairment can be mentioned based on pre-natal, peri-natal and post-natal.

1) Pre-natal causes:
· Maternal diseases such as mumps, rubella,

· Frequent exposure to radiation,

· Accidents to mother,

· Genetic factors,

· Stress, strain/mental illness to mother.
2) Peri-natal causes:
· Delayed delivery ,prolonged labour,

· Use of forceps,

· Narrow vaginal canal,

· Conception in fallopian tube,

· Low birth weight (below 1 ½ kg).

3) Post-natal causes:
· Damage to eardrum,
· Exposure to loud noise,
· Falling from high altitudes causing damage to the back,
· Slapping,

· Low fluid in cochlea.
Other causes:

Constant high noise level can cause progressive and   eventually severe sensory neural loss. Similarly, tumors, exposure to explosive sounds, injury to skull or ear, could lead to deafness. Certain causes such as accidents, infections, environmental hazards, medication, diseases lead to sensori-neural hearing loss. Apnea, failure to breath readily, is another commonly reported cause of hearing loss. (Dr.Mrs.Prabha R.A Ghate; 2001).
1.4.4. DIFFICULTIES FACED BY DEAF PEOPLE:

 The implications of having a hearing loss in our society have enormous effects. Firstly, there is the constant problem of not being able to hear, either completely or partially, human voices and environmental sounds. Secondly, the individual’s language is often affected. To a large extent this depends on the time of onset of the hearing impairment. Thirdly, speech and voice quality are often affected by the loss or hearing which in turn, creates social problem.
For these reasons, educational, personal and social development may all be considerably affected by a hearing impairment. “Deaf children would experience a somewhat different world than hearing children and these differences undoubtedly will have implications for their psychological development”. (Keller .E.C etal, 1983).
1.5. TECHNOLOGICAL ADVANCES FOR HEARING IMPAIRED:

“The technology is capable of reducing the handicapping conditions. What we need today is the development of indigenous technology which is cost-effective in nature and easily affordable by a common man so that more hearing   impaired children and youth can be benefited.”(Mani; 2000).
1.5.1. PERSPECTIVES ON THE TECHNOLOGY: 
The term technology conjures up visions of computers and other high –tech devices, both expensive and complicated. Often, such perspectives focus solely on hardware and equipments that are useful mankind. Technology   is a tool that can be used to solve problems of special children to an extent in the field of education.
· High-tech solutions involve the use of sophisticated devices, such as computers and interactive multimedia systems.
· Medium-tech solutions use less complicated electronic or mechanical devices, such as videocassette players and wheel-chairs.
· Low-tech solutions are less sophisticated aids, such as adapted spoon handles, Velcro fastness, or raised desks that can accommodate a wheel chair.
· No-tech solutions require no devices or equipment. These might involve the use of systematic teaching procedures. 

Technology is the major part of the present rehabilitation process. A number of technological advances have made it easier for persons with hearing impairment, to communicate with and/or have access to information from the hearing world.
1.5.2. TYPES OF TECHNOLOGY:

In addition to technology productivity tools such as word processors, researchers and educators today recognize four types of technology:

· The technology of teaching ,

· Medical technology,
· Instructional technology, and 

· Assistive technology.                                 (Blackhurst and Cross; 1993)     
1.6. ASSISTIVE TECHNOLOGY:
          Assistive technologies are playing an increasingly prominent role in the provision 
of services to children and youth with disabilities. A variety of assistive technology devices and equipments were used to improve the functional capabilities of students with disabilities.  


Assistive technologies fall into two main categories:

· Alerting devices, and 

· Assistive listening devices.
1.6.1. ALERTING DEVICES:
            Alerting devices can help the hearing impaired perceive environmental sounds, such as those made by a doorbell, telephone, or fire alarm. These devices rely typically on flashing lights or vibration to communicate. Modern technology has provided as multitude of alerting devices for people with hearing loss, standard alerting devices normally rely on sound to alert a person.

Alerting devices is used to describe gadgets that can signal their attention and indicate the presence of sound in the environment through one of three ways:

· Providing a louder sound,

· Providing a light flash,

· Causing a tactile vibration.

                                                (Kaushal Sharma; 2006)

Assistive alerting devices or mechanisms that signal impaired patients by visual or other means are extremely useful. These devices can be linked to flashing lights alarm clock, when augmented by an alerting device, is especially helpful to the hearing aid wearer who can’t hear alarm clock without a hearing aid.

Assistive alerting devices can be used by people with severe or profound hearing aid wearers when they remove their aids. These devices are examples of hearing systems, which enable the person to function normally in everyday situation. Persons who wish to hear cellular phones can benefit significantly from cell-phone adaptors. There are all kinds of devices available for people with hearing loss. Virtually any type of audio alert is available in a format suitable for people with hearing loss. This includes:
· Vibrating alarm clock: This clock has a powerful vibrating pad which provides an effective signal when it’s time to wake up, even for heavy sleepers. The       vibrator, placed under the pillow, is linked to a bed sit alarm clock. When the alarm goes off the vibrator unit shakes giving a persistent signal to wake the sleeper.
· Bedside light / digital alarm clock: This clock features a digital display and a telescopic arm which adjusts for convenient illumination when used for bed-time reading. The light flashes intermittently upon reaching the time set for alarm, and there is a snooze control. This clock also comes complete with a vibrating pad.

· Pocket vibrating clock /timer: A neat pocket size clock /timer which can be set to go off at a particular time like an alarm clock or after a certain period as a timer. It is useful in the kitchen as a cooking time, as a journey timer reminder.

· Door beacon: This simple battery powered unit produces a bright flashing light when someone knocks on the door. Just fix it to the door with the Velcro and switch on. Reacts only to vibration so it is not triggered by traffic and other noises. Ideal for bathroom and bedroom use in the home, at college.

· GIMA baby alarm: It is a remote visual signal system no wiring is needed with this multialert system. Simply plug transmitter and receiver into 3-pin main sockets. The system can be used as a baby alarm, door bell and telephone alarms. The system works by taking audible sounds detected by the transmitter and converting them into visual or audible signals via a large flashing light or buzzer on the receiver. ( www.iol.ie/~nad/deaftech.html)
· Visual Alerting Receiver FLASH: A device that picks up a signal  from the observer(when connected ,it alerts to the sound of the telephone , door bell, alarm or baby  cry) and flashes a halogen lamp to alert to the  sound. It is a light device with built –in FM receiver. Seven different light signals and powerful halogen bulbs were used. It is mountable on wall or table stand.
· Pocket Vibrator: A wireless body worn device receives alarm signals from the observer and alerts the user by converting the sound to a vibration and a visual signal. Compact and light weight in design.

· Informs wearer through vibration light display.

· Seven different vibration patterns, one for each sound source.

· Four differently –coloured lights to alert the user.

· Built in battery tester to indicate charge.

· Range is up to 50 meters.

· Bedside alarm: A bedside alarm has alert device with under pillow vibrator to alert individuals to the alarm or other sound detected. It reacts only to frequencies above 600Hz. Microphone detects sound from alarm clock and transforms it into vibrations.
· Phone Flasher and Super Phone Ringer:  A light flashes when the phone rings in phone flasher. Super Phone Ringer rings the phone really loud, for people who are hard of hearing.
· Wireless Strobe Door Chime and Blink Receiver: The door chime sets off a strobe light. In Blink Receiver a strobe light flashes when hooked to a unit of our choice.
· Smoke detector with strobe light: It is a device which can be hooked to a bed vibrator. Alarm Clock with Strobe emits a strong powerful flash when the alarm goes off.
· Neon Line Lamp (signal lamp): The neon line lamp is a small light that flashes when the phone rings. The neon line lamp must be with in our line of view. For an alerting signal over a large area.
· Master Ring Indicator: The master ring indicator is an aid for persons who cannot hear the telephone ring. Any lamp, when plugged into the unit, will flash on or off each time the phone rings. When the lamp is off, it flashes on; when the lamp is on, it flashes off at each ring. It can also be used with other electrical signaling devices such as oscillating fan.
· Vibrating alarm clock with wireless receiver: There are three major functions of the vibrating alarm clock:
· In the day time, users can put the clock in their pocket to tell the time. The alarm clock has two modes; vibrate and vibrate with music.
· Users can use the alarm clock as a vibrating alarm clock when sleeping. 
· The alarm clock is the alerting system’s wireless receiver, the clock has four LED’s flashing with different colours when receiving signal from the three alerting transmitters. The clock receiver also vibrates when receiving signal from the transmitters. The clock is battery powered, so it is handy for the users.
1.6.2. ASSISTIVE LISTENING DEVICES (ALDs):
 Assistive listening devices help to address communication problems by amplifying sounds and are typically stand-alone devices; i.e. no hearing aids are required. There are many assistive listening devices   options available, including telephone amplifying devices, TV Listening systems, and personal listening systems. Amplified telephones increase the volume of sound emanating from the telephone handset. These generally have adjustable volume and tone controls for personal listening preference.

Special amplifying devices are available that can be attached to an existing telephone to serve the same purpose. TV listening systems typically use infrared technology to send sound from a transmitter plugged into the television to a handset receiver with an independent volume control.

Digital hearing aids have improved the person’s ability to hear in noisy situations, but there is another category of technology that can be useful at these times called                                                                      assistive listening devices (ALDs), these auxiliary mechanisms can be used alone or in combination with hearing aids. By using the assistive listening devices with hearing aids we can improve the communication of hearing impaired persons over the telephones.

Assistive Listening Devices make sounds from particular sources louder for the persons who wear a special receiver. They can work with or without a hearing aid. Assistive listening devices are also called infrared listening devices, because they turn sound into infrared light, which is then transmitted to the receiver and transformed back into sound. There are many different systems of assistive listening devices. Some are designed for public places like theaters, churches, and auditoriums some for classroom and similar small settings, some for individual use such as TV or radio listening. A variety of assistive devices are available for persons with hearing loss. They are: computer-assisted instruction, television services/captioning, telecommunication devices for the deaf (TDDs), telephone adaptations.
· Computer-Assisted Instruction:
Many professionals are pointing to microcomputers as an excellent means of instruction for hearing-impaired students. The researches has developed a program for 
teaching, reading, writing and sign language (Prinz and Nelson, 1985; Prinz, Pemperton and Nelson, 1985).
This program allows the child to type a sequence of words, or a sentence, that appears on the screen, along with a picture of the sentence and the appropriate signs. Experimental microcomputer program shows visual displays of speech are seen as a possible way of improving speech and investigators are developing interactive video discs to help hearing people learn sign language (Slike, Chiavacci and Hobbis; 1989)

This computer assisted instruction enables the hearing impaired to perform their day-to-day daily activities.
· Television services / captioning:

To make TV productions and video films accessible to deaf and hard of hearing    

viewers, those programs are captioned. CAPTIONING means that spoken messages are                                                                                                                                                                                                                                

translated into printed words that appear on the TV screen. Big television networks such as ABC, CBS, NBS, and PBS use closed captioning. Some programs are captioned in “dual language” news programs are captioned in “real time”. Captioned programs are identified by “C”, “CC” or the logo for closed caption. A special decoder is needed to make the print appear. In open captioning, no decoder is needed.


In 1992, a TV set was built with some decoders into the television, others need separate units that can be purchased and connected to any television. The most widely used at the present time is the Telecaption II Adapter.

1) For deaf-blind persons TV programs will be captioned through the brailer.
2) For hearing impaired persons with enough residual hearing, amplifying devices can be connected with the TV set.

· Telecommunications devices for the deaf:

Persons with hearing impairments, who cannot use telephone amplifiers, may choose to use telecommunication devices for the deaf. Telecommunication devices for the deaf (TDDs) or text telephone (TT), previously called teletypewriters (TTYs), enable the hard of hearing to communicate over the regular telephone network. They are machines similar to typewriters. A direct call can be made if the other party is using telecommunication devices for the deaf. A call may be made with relay Connecticut if the other party uses a regular phone. In connecticut, telecommunication devices for the deaf are available from converse communication corporation or SNET.
· Telephone adaptations:

Hearing-impaired individuals have traditionally had problems using telephones because of acoustic feedback, noise from the closeness of the telephone receiver to their hearing aids and the fact that speech reading cues cannot be used. The development of ‘tele-typewriter’ (TTY), which connects with a telephone, allows the hearing impaired person to communicate through telephone. A person can use a TTY connected to a telephone to type a message to anyone else that has a TTY. The super phone which is attached to a TTY is used by a deaf person to communicate with anyone who has a push button phone (Stoker; 1982). 
The super phone changes the typed message into an electronic voice for the hearing impaired person. The hearing impaired individual can “type” back a message by pushing the touch-tone buttons. The resultive message shows up on the deaf individual TTY. The adaptations that are made in telecommunications, fir the deaf and hard of hearing persons to communicate with people over distances are;

· Amplified phones,

· Amplified phone with flasher,

· Amplified cordless phone with flasher portable phone amplifier,

· TTY(also known as a TDD) telecommunication for the deaf,

· Relay service,

· Pocket speak-and-read portable VCO (Voice Carry Over).
· Speech-to text transcription:

The ideal device for many deaf people is one that a person could speak into and which would produce a display of that speech in text form. Computer- based speech recognition systems are available. The keyboard is connected to a computer which produces the text of the spoken word. Such systems are used commercially for transcribing meetings, conferences, and court-room proceedings, where an accurate record of what is being said is required. Deaf people can benefit from this, by using a real time display of the transcription. 


Subtitles on television benefit both the deaf and hard of hearing. Subtitles may be transmitted with the picture for everyone to see, as in the case of subtitled foreign films (open subtitling), or be available only to people with special decoders (closed subtitling) or teletext television sets. Closed subtitles are transmitted on spare lines of the picture signals through a system called teletext. It is presently used for providing a wide range of information including up-to-the-minute news, which is of great benefit to deaf people who cannot hear radio or television sound.

1.7. HEARING AID:

A hearing aid is an amplification instrument; that is, it functions to make sounds louder.
Hearing aids can enhance the listening quality of life for hearing-impaired persons in most listening situations. Digital hearing aids have improved persons ability to hear in noisy situations.


Levitt says that “the most widely used technological aid of all… a low cost, acoustic amplification system that can be programmed to best match the needs of each user”.
Hearing aid can be helpful to many people in increasing their awareness of sound. The aids make sound louder but not necessarily clearer. No hearing aid can cure a hearing loss or by itself able a person to function normal in an environment (William L.Heward and Michael D.Oriansky; 1992).

Each person’s hearing loss is unique. The benefits of hearing aids are dependent on the degree of loss and ability to understand speech sounds as well as type of hearing aid. Hearing aids may:

· Increase ability to hear environmental sounds,

· Reduce communication stress /fatigue level,

· Reduce speech reading effort,

· Improve ability to use the telephone.


A person with hearing impairment is not able to hear environmental sounds and thus not able to make use of the information that they deliver. Those may lead to anxiety and crisis situations a daily life. To overcome such problems alerting technology has been developed.

Hearing aids + ALDs = Better listening and better communication


Assistive listening devices and alerting devices can increase the loudness of a desired sound, like a radio or television, a public speaker, or an alarm system, or may make an auditory alarm (such as a smoke signal )into a visual alarm (such as a strobe light). These special devices have been developed to solve the problems of the hearing impaired persons. Computerized electronics assistive technology devices and modern high-tech appliances are available, though at a high cost it has significant impact in education and employment of hearing impaired persons.

1.8. CONCLUSION:


In the above mentioned information we have discussed about electronics, microcontroller, hearing impairment and its definition, classifications and causes of hearing impairment. Difficulties faced by hearing impaired and various technological advances for hearing impaired persons have also been analyzed in detail.
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REVIEW OF LITERATURE

2.1. INTRODUCTION:

A careful review always aim at interpreting prior studies and in indicating their usefulness in understanding further study .Thus, prior studies serve as the foundation for the present study. By keeping this in mind the investigator had collected relevant studies to get knowledge about the hearing impaired people and the assistive devices used by them. To improve the functional capabilities of students with disabilities, a variety of assistive technology devices and equipment were used. Assistive technology includes various services and devices designed to help people with hearing impairment, function within the environment.

2.2. LITERATURE REVIEW ON ASSISTIVE DEVICES AND HEARING AIDS FOR THE HEARING IMPAIRED PERSONS:

Gordan, Brian; Leigh, Roger; Jurkiewicz, Tadeusz; Tankongchumruskul, Kianqkai (2007) have constructed a wearable alarm system for a prosthetic hearing implant clients. The prosthetic hearing implant kit comprises of internal components with an internal coil configured to be implanted in a recipient; external components comprises an external coil adapted to be inductively coupled with said internal coil that is configured to be worn by the recipient and an alert system having a second external coil

and adapted to receive an external alarm and to transmit signals to said implanted components via said external coil for providing the recipient with a corresponding alarm indication. Alarms for wakeup exist for hearing impaired people using vibration, either on the bed or pillow to wake the person. Such alarms can be activated by phone, baby alarms, smoke alarms. However, such devices are cumbersome, usually require a power source (with battery as back up only) and are not readily transportable.

Sandhya Limaye, Balint Toth (2004) explored that speech and/or hearing impaired people have difficulties with voice communication. In case of face-to-face conversation they can find a common communication channel (e.g. sign language, paper, etc.), but without an appropriate system they are unable to talk over the phone. The goal of the present study is to introduce the design and development steps of a system for vocally and/or hearing impaired people, which helps them to communicate via telephone with any person. Speech output is realized by text-to-speech (TTS) technology and speech input is provided by automatic speech recognition (ASR). The visual and the speech user interfaces enable users on both side of the phone line (a speech and hearing impaired person at one end, a non-speech-and-hearing-disabled person at the other end) to communicate.

Johnyum Ryu, Jaehoon Jung,Seojoon Kim, and Seungmoon Choi (2007) have constructed the vibration motor which is an actuator widely used for generating vibrations in hap tic interaction, virtual reality, human-computer interaction, and gaming. Whereas the vibration motor has many advantages such as low price and small size, its internal structure brings a critical limitation; its output has correlated amplitude and frequency both controlled by voltage applied to the motor. Using the absolute magnitude estimation paradigm in psychophysics, edan input-output (I/O) relation has been obtained from the applied voltage to vibration magnitude perceived by the user. Based on its inverse I/O relation, this paper addresses a vibration rendering method that allows the user to command the vibration motor in a perceptually transparent manner. 

Using the rendering method, the effects of vibration commands (in voltage) on the user’s percept can be correctly understood, allowing more effective vibration design for hap tic interaction. We have also implemented a prototype graphical vibration editor into which the perceptually transparent vibration rendering method is incorporated. The vibration editor can assist the user to easily design vibration effects for the vibration motor as she/he manipulates sound with a graphical audio editor and to clearly predict the user’s percept induced from the resulting vibrations as well.

John E. Obrzut, Gerrard J. Maddock and Carolyn P. Lee (1999) examined the significant areas affecting development of deaf and hard of hearing children's self-concept, specifically in relation to the use of alerting devices. The self-concept of deaf and hard of hearing individuals with deaf parents appear to have better self-concepts than deaf and hard of hearing individuals with hearing parents. Some evidence is presented to prove that deaf and hard of hearing subjects using alerting devices have higher self-concepts than their peers in regular public school classes. This is due to the advancement in technology, which serves the needs of all differently abled individuals.

Balint Toth (2006) has analysed the design and development steps of a system for vocally and/or hearing impaired people, which helps them to communicate via telephone with any person. Speech output is realized by text-to-speech (TTS) technology and speech input is provided by automatic speech recognition (ASR). The visual and the speech user interface enable users on both side of phone line to communicate.

Constantine Glaros and Dimitrious I. Fotiadis (2005) examined the miniaturization of electrical and electronic equipments which is certainly not a new phenomenon. The devices such as silent call alerting systems, alerting doorbells and flashes, smoke detectors described are those involving some degree of digital information handling. Thus excluding conventional wearable devices such as eyeglasses, hearing aids and prosthetic devices more number of modernized alerting devices are being implemented today. 
Kaneko. K etal (2001) Sign a new type of non linear hearing aid (TD-1) with near instantaneous amplitude compression for sensor neural hearing impaired people. The amplification method utilized by the TD-1 normalizes the signal waveform within a time window bounded by two adjacent positive going zero-crossing points. The signals within this window are amplified so that the maximum amplitude reaches a preset value, thus allowing consistent peak amplitude to maintain. TD-1 can be effective for patients with sensor neural hearing loss.


Dr. Mc Pherson a, B and ETL Wong a (2005) evaluate the effectiveness of a recently developed, low-cost ‘over-the-counter’ style hearing aid with elderly people, who had mild to moderate mixed or sensor neural hearing losses. This device provides a potential opportunity hearing loss to access amplification and benefit from improved communication abilities.

Jack J.Hourcode, Howard P.Parette Jr., Mary Blake Huer (2000) have frequently noted the importance of assistive technology devices for hearing impaired persons. (Angelo, kokosho and Jones, 1996) one particularly useful source of information on assistive devices is ABLEDATA. ABLEDATA is accessed through a low-cost CD-ROM, co-operate Database Distribution Network for Assistive Technology (CO-NET) were available. Computer databases such as Hyper ABLEDATA (Trace center, 1996) and Adaptive Device Location System (Academic Software, 1996) are used for academic performance and upliftment of the hearing impaired individuals.

Lin.J.H et al., (2005) infers a headset equipped with a signal processing system to implement “Adaptive –Feedback Active Noise Cancellation “(AFANC) to reduce low-frequency noise. The proposed AFANC headset is effective against wideband industrial noise, with a maximum noise spectrum power reduction of 30 db. Further more, when used with a hearing aid, it improved the speech signal -to-noise ratio by upto 14 db. These results suggest that a headset with AFANC would be useful for hearing protection in workplace with high levels of low-frequency industrial noise, especially for hearing –impaired workers.

Hans-Heinrich Bothe (2006) analysed a variety of overviews and related literatures based on ‘Deaf and Hard-of-Hearing People: Electronic Communication Aids’. This study focus on special equipments to improve the communication between people with or without hearing-impairments, or on methods to generate a better research environment for respective technical developments.

Arja Vuorialho and Magdalena Jozefowicz Korczyuska (2006) conducted a study with the aim to determine prognostic value of some clinical, audio logical and demographic factors associated with SNHL in predicting a possibility of vestibular on impairment. The study was conducted on 124 consecutive patients, audio logical and ENG examinations were performed. Based on the factors and variables such as age, sex. The hearing aid devices were modified and alerting devices are manufactured and manifested with regard to new technological advances.

Inga Holube and Volkmar Hamacher (2005) emphasized that the hearing instruments have greatly improved due to the application of modern technologies. There are many possibilities and restrictions in the technologies used an example is the signal-processing algorithms available today for the most advanced commercial hearing instruments. Due to ongoing development in semi-conductors the application of even more complex algorithms are expected for the near future hearing instruments. The different designs and chip technologies, signal-processing algorithms are reviewed and are applied in digital hearing instruments.

Duff and Brian E (2004) affirms the “RETRO-X” is a novel application of standard hearing aid technology that works without occluding the external auditory canal. This system consists of two components

1) a digital sound  processor

2) a hollow titanium tube for sound delivery to the external auditory canal.

The free-floating titanium tube is inserted from the post auricular sulcus into the external auditory canal as a office procedure under local anesthesia. The sound processor attaches to and sends sound through the titanium tube to reach the external auditory canal.

Anuradha Bantwal et al., (2006) enumerated a “Tactile alerting device” used commonly, it includes a wrist-worn receiver and many sensor –transmitter. The sensor- transmitter identifies a specific sound and sends a coded radio signal to a wrist-worn receiver. The vibration of the wrist-worn receiver alerts the wearer.
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MATERIALS AND METHODS

3.1 INTRODUCTION:


Electronics has become the most important and talked about science today. The most important aspects that play a vital role in the electronic environment is technology involving the manipulation of voltages and electric currents through the use of various devices for digital electronics (digital signal processing).Due to its multidisciplinary nature of application, it helps the people who have disabilities like visual impairment, hearing loss, etc.. The design of the specific tool “VIBRATION ALARM” has become a boon to the hearing impaired person. This chapter presents the essential components and their device concepts used for the construction of a vibration alarm and light flash. This also explains the working principle and pin description, about the components that are used in vibration alarm and light flash.

3.2. POWER SUPPLY:

3.2.1. Introduction:

Power supply is a reference to a source of electrical power. A device or system that supplies electrical or other types of energy to an output load or group of loads is called a power supply unit or PSU. The term is most commonly applied to electrical energy supplies, less often to mechanical ones, and rarely to others. (www.answers.com/topic/power-supply).

The block diagram of power supply is as shown in figure 3.1. The ac voltage, typically 220 Vrms, is connected to a transformer, which steps that ac voltage down to the level of the desired dc output. A diode rectifier then provides a full-wave rectified voltage that is initially filtered by a simple capacitor filter to produce a dc voltage. This resulting dc voltage usually has some ripple or ac voltage variation. 


A regulator circuit removes the ripples and also remains the same dc value even if the input dc voltage varies, or the load connected to the output dc voltage changes. This voltage regulation is usually obtained using one of the popular voltage regulator IC units.  The circuit diagram of power supply is as shown in figure 3.2.

3.2.2.
Working principle:
Transformer:

The potential transformer will step down the power supply voltage (0-230V) to (0-6V) level. Then the secondary of the potential transformer will be connected to the precision rectifier, which is constructed with the help of op–amp. The advantages of using precision rectifier are it will give peak voltage output as DC, rest of the circuits will give only RMS output.

Bridge rectifier:


When four diodes are connected as shown in figure 3.2, the circuit is called as bridge rectifier. The input to the circuit is applied to the diagonally opposite corners of the network, and the output is taken from the remaining two corners. Let us assume that the transformer is working properly and there is a positive potential, at point A and a negative potential at point B. the positive potential at point A will forward bias D3 and reverse bias D4. 

The negative potential at point B will forward bias D1 and reverse D2. At this time D3 and D1 are forward biased and will allow current flow to pass through them; D4 and D2 are reverse biased and will block current flow. The path for current flow is from point B through D1, up through RL, through D3, through the secondary of the transformer back to point B. this path is indicated by the solid arrows. 


One-half cycle later the polarity across the secondary of the transformer reverse, forward biasing D2 and D4 and reverse biasing D1 and D3. Current flow will now be from point A through D4, up through RL, through D2, through the secondary of T1, and back to point A. This path is indicated by the broken arrows. The current flow through RL is always in the same direction. Since current flows through the load (RL) during both half cycles of the applied voltage, this bridge rectifier is a full-wave rectifier.


One advantage of a bridge rectifier over a conventional full-wave rectifier is that with a given transformer the bridge rectifier produces a voltage output that is nearly twice that of the conventional full-wave circuit. 

IC voltage regulators:


Voltage regulators comprise a class of widely used ICs. Regulator IC units contain the circuitry for reference source, comparator amplifier, control device, and overload protection all in a single IC. IC units provide regulation of either a fixed positive voltage, a fixed negative voltage, or an adjustably set voltage. The regulators can be selected for operation with load currents from hundreds of milli amperes to tens of amperes, corresponding to power ratings from milli watts to tens of watts.

A fixed three-terminal voltage regulator has an unregulated dc input voltage, Vi, applied to one input terminal, a regulated dc output voltage, Vo, from a second terminal, with the third terminal connected to ground.
The series 78 regulators provide fixed positive regulated voltages from 5 to 24 volts. Similarly, the series 79 regulators provide fixed negative regulated voltages from 5 to 24 volts.

· For ICs, microcontroller, LCD --------- 5 volts

· For alarm circuit, op-amp, relay circuits ---------- 12 volts 

Positive voltage regulators:

The L7800 series of three-terminal positive regulators is available in TO-220 TO-220FP TO-3 and D2PAK packages and several fixed output voltages, making it useful in a wide range of applications. These regulators can provide local on-card regulation, 

eliminating the distribution problems associated with single point regulation. Each type employs internal current limiting, thermal shut-down and safe area protection, making it essentially indestructible. If adequate heat sinking is provided, they can deliver over 1A output current. Although designed primarily as fixed voltage regulators, these devices can be used with external components to obtain adjustable voltages and currents. The pin diagram of L7800 series is as shown in figure 3.3
Series Voltage Regulators:

The LM78XX series of three terminal regulators is available with several fixed output voltages making them useful in a wide range of applications. One of these is local on card regulation, eliminating the distribution problems associated with single point regulation. The voltages available allow these regulators to be used in logic systems, instrumentation, HiFi, and other solid state electronic equipment. Although designed primarily as fixed voltage regulators these devices can be used with external components to obtain adjustable voltages and currents.
  The LM78XX series is available in an aluminum TO-3 package which will allow over 1.0A load current if adequate heat sinking is provided. Current limiting is included to limit the peak output current to a safe value. Safe area protection for the output transistor is provided to limit internal power dissipation. If internal power dissipation becomes too high for the heat sinking provided, the thermal shutdown circuit takes over preventing the IC from overheating. Considerable effort was expanded to make the LM78XX series of regulators easy to use and minimize the number of external components. It is not necessary to bypass the output, although this does improve transient response. Input bypassing is needed only if the regulator is located far from the filter capacitor of the power supply. For output voltage other than 5V, 12V and 15V the LM117 series provides an output voltage range from 1.2V to 57V.The diagram of LM78XX series is as shown in figure 3.4                        
                              
3.3. REAL-TIME CLOCK:


An electronic device that registers the actual time, generally accurate to 0.1 second, through a 24-hour cycle, and transmits its reading to the central processing unit of a computer upon demand. (www.answers.com/topic/time-of-day-clock). A real-time clock (RTC) is a battery-powered clock that is included in a microchip in a computer  motherboard. This microchip is usually separate from the microprocessor and other chips and is often referred to simply as "the CMOS" (complementary metal-oxide semiconductor). A small memory on this microchip stores system description or setup values - including current time values stored by the real-time clock. The time values are for the year, month, date, hours, minutes, and seconds. When the computer is turned on, the Basic Input-Output Operating System (BIOS) that is stored in the computer's read-only memory (ROM) microchip reads the current time from the memory in the chip with the real-time clock. 

          (searchcio-midmarket.techtarget.com/sDefinition)

3.3.1. Pin Description: (DS12C887)
The DS12C887 Real Time Clock plus RAM is designed as a direct upgrade replacement for the DS12887 in existing IBM compatible personal computers to add hardware year 2000 compliance. A century byte was added to memory location 50, 32h, as called out by the PC AT specification. A lithium energy source, quartz crystal, and write-protection circuitry are contained within a 24–pin dual in-line package. As such, the DS12C887 is a complete subsystem replacing 16 components in a typical application. The functions include a nonvolatile time-of-day clock, an alarm, a one-hundred-year calendar, programmable interrupt, square wave generator, and 113 bytes of nonvolatile static RAM. The real time clock is distinctive in that time-of-day and memory are maintained even in the absence of power. The pin diagram of DS12C887 - Real Time Clock is shown in figure 3.5

3.3.2. Power-Down/Power-Up Considerations:

The Real Time Clock function will continue to operate and all of the RAM, time, calendar, and alarm memory locations remain nonvolatile regardless of the level of the VCC input. When VCC is applied to the DS12C887 and reaches a level of greater than 4.25 volts, the device becomes accessible after 200 ms, provided that the oscillator is running and the oscillator countdown chain is not in reset (see Register A). This time period allows the system to stabilize after power is applied. When VCC falls below 4.25 volts, the chip select input is internally forced to an inactive level regardless of the value of CS at the input pin. The DS12C887 is, therefore, write-protected. When the DS12C887 is in a write-protected state, all inputs are ignored and all outputs are in a high impedance state. When VCC falls below a level of approximately 3 volts, the external VCC supply is switched off and an internal lithium energy source supplies power to the Real Time Clock and the RAM memory.

3.3.3. Signal Descriptions:

GND, VCC - DC power is provided to the device on these pins. VCC is the +5 volt input. When 5 volts are applied within normal limits, the device is fully accessible and data can be written and read. When VCC is below 4.25 volts typical, reads and writes are inhibited. However, the timekeeping function continues unaffected by the lower input voltage. As VCC falls below 3 volts typical, the RAM and timekeeper are switched over to an internal lithium energy source. The timekeeping function maintains an accuracy of ±1 minute per month at 25°C regardless of the voltage input on the VCC pin.

MOT (Mode Select) – The MOT pin offers the flexibility to choose between two bus types. When connected to VCC, Motorola bus timing is selected. When connected to GND or left disconnected, Intel bus timing is selected. The pin has an internal pull-down resistance of approximately 20Kµ.

SQW (Square Wave Output) – The SQW pin can output a signal from one of 13 taps provided by the 15 internal divider stages of the Real Time Clock. The frequency of the SQW pin can be changed by programming Register A as shown in Table 1. The SQW signal can be turned on and off using the SQWE bit in Register B. The SQW signal is not available when VCC is less than 4.25 volts typical.

AD0-AD7 (Multiplexed Bidirectional Address/Data Bus) – Multiplexed buses save pins because address information and data information time share the same signal paths. The addresses are present during the first portion of the bus cycle and the same pins and signal paths are used for data in the second portion of the cycle. Address/data multiplexing does not slow the access time of the DS12C887 since the bus change from address to data occurs during the internal RAM access time. Addresses must be valid prior to the falling edge of AS/ALE, at which time the DS12C887 latches the address from AD0 to AD6. Valid write data must be present and held stable during the latter portion of the DS or WR pulses. In a read cycle the DS12C887 outputs 8 bits of data during the latter portion of the DS or RD pulses. The read cycle is terminated and the bus returns to a high impedance state as DS transitions low in the case of Motorola timing or as RD transitions high in the case of Intel timing.

AS (Address Strobe Input)– A positive going address strobe pulse serves to demultiplex the bus. The falling edge of AS/ALE causes the address to be latched within the DS12C887. The next rising edge that occurs on the AS bus will clear the address regardless of whether CS is asserted. Access commands should be sent in pairs.

DS (Data Strobe or Read Input) – The DS/RD pin has two modes of operation depending on the level of the MOT pin. When the MOT pin is connected to VCC, Motorola bus timing is selected. In this mode DS is a positive pulse during the latter portion of the bus cycle and is called Data Strobe. During read cycles, DS signifies the time that the DS12C887 is to drive the bidirectional bus. In write cycles the trailing edge of DS causes the DS12C887 to latch the written data. When the MOT pin is connected to

GND, Intel bus timing is selected. In this mode the DS pin is called Read (RD). RD identifies the time period when the DS12C887 drives the bus with read data. The RD signal is the same definition as the Output Enable (OE) signal on a typical memory.

R/W (Read/Write Input) – The R/W pin also has two modes of operation. When the MOT pin is connected to VCC for Motorola timing, R/W is at a level which indicates whether the current cycle is a read or write. A read cycle is indicated with a high level on R/W while DS is high. A write cycle is indicated when R/W is low during DS. When the MOT pin is connected to GND for Intel timing, the R/W signal is an active low signal called WR. In this mode the R/W pin has the same meaning as the Write Enable signal (WE) on generic RAMs.

CS (Chip Select Input) – The Chip Select signal must be asserted low for a bus cycle in the DS12C887 to be accessed. CS must be kept in the active state during DS and AS for Motorola timing and during RD and WR for Intel timing. Bus cycles which take place without asserting CS will latch addresses but no access will occur. When VCC is below 4.25 volts, the DS12C887 internally inhibits access cycles by internally disabling the CS input. This action protects both the real time clock data and RAM data during power outages.

IRQ (Interrupt Request Output) - The IRQ pin is an active low output of the DS12C887 that can be used as an interrupt input to a processor. The IRQ output remains low as long as the status bit causing the interrupt is present and the corresponding interrupt-enable bit is set. To clear the IRQ pin the processor program normally reads the C register. The RESET pin also clears pending interrupts. When no interrupt conditions are present, the IRQ level is in the high impedance state. Multiple interrupting devices can be connected to an IRQ bus. The IRQ bus is an open drain output and requires an external pull-up resistor.

RESET (Reset Input) – The RESET pin has no effect on the clock, calendar, or RAM. On power-up the RESET pin can be held low for a time in order to allow the power supply to stabilize. The amount of time that RESET is held low is dependent on the application. However, if RESET is used on power–up, the time RESET is low should exceed 200 ms to make sure that the internal timer that controls the DS12C887 on power-up has timed out. When RESET is low and VCC is above 4.25 volts, the following occurs:

A. Periodic Interrupt Enable (PEI) bit is cleared to zero.

B. Alarm Interrupt Enable (AIE) bit is cleared to zero.

C. Update Ended Interrupt Flag (UF) bit is cleared to zero.

D. Interrupt Request Status Flag (IRQF) bit is cleared to zero.

E. Periodic Interrupt Flag (PF) bit is cleared to zero.

F. The device is not accessible until RESET is returned high.

G. Alarm Interrupt Flag (AF) bit is cleared to zero.

H. IRQ pin is in the high impedance state.

I. Square Wave Output Enable (SQWE) bit is cleared to zero.

J. Update Ended Interrupt Enable (UIE) is cleared to zero.

In a typical application RESET can be connected to VCC. This connection will allow the DS12C887 to go in and out of power fail without affecting any of the control registers.

3.3.4. Time, Calendar and Alarm Locations:
The time and calendar information is obtained by reading the appropriate memory bytes. The time, calendar, and alarm are set or initialized by writing the appropriate RAM bytes. The contents of the ten time, calendar, and alarm bytes can be either Binary or Binary-Coded Decimal (BCD) format. Before writing the internal time, calendar, and alarm registers, the SET bit in Register B should be written to a logic one to prevent updates from occurring while access is being attempted. In addition to writing the ten time, calendar, and alarm registers in a selected format (binary or BCD), the data mode bit (DM) of Register B must be set to the appropriate logic level. All ten time, calendar, and alarm bytes must use the same data mode. The set bit in Register B should be cleared after the data mode bit has been written to allow the real time clock to update the time and calendar bytes. Once initialized, the real time clock makes all updates in the selected mode. The data mode cannot be changed without reinitializing the ten data bytes..The24–12 bit cannot be changed without reinitializing the hour locations. When the 12–hour format is selected, the high order bit of the hours byte represents PM when it is a logic one. 

 
The time, calendar, and alarm bytes are always accessible because they are double buffered. Once per second the eleven bytes are advanced by one second and checked for an alarm condition. If a read of the time and calendar data occurs during an update, a problem exists where seconds, minutes, hours, etc. may not correlate. The probability of reading incorrect time and calendar data is low. Several methods of avoiding any possible incorrect time and calendar reads are covered later in this text. The three alarm bytes can be used in two ways. First, when the alarm time is written in the appropriate hours, minutes, and seconds alarm locations, the alarm interrupt is initiated at the specified time 

each day if the alarm enable bit is high. The second use condition is to insert a “don’t care” state in one or more of the three alarm bytes. The “don’t care” code is any hexadecimal value from C0 to FF. The two most significant bits of each byte set the “don’t care” condition when at logic 1. An alarm will be generated each hour when the “don’t care” bits are set in the hour’s byte. Similarly, an alarm is generated every minute with “don’t care” codes in the hours and minute alarm bytes. The “don’t care” codes in all three alarm bytes create an interrupt every second. The time, calendar, and alarm data modes are shown in table1.

3.4. EEPROM:


The Block diagram of EEPROM is shown in the figure 3.6. EEPROM (also written E2PROM and pronounced "e-e-prom," "double-e prom" or simply "e-squared") stands for Electrically Erasable Programmable Read-Only Memory and is a type of non-volatile used in computers and other electronic devices to store small amounts of data that must be saved when power is removed, e.g., calibration tables or device configureuration. When larger amounts of static data are to be stored (such as in USB flash drives) a specific type of EEPROM such as flash memory is more economical than traditional EEPROM devices. (en.wikipedia.org/wiki/EEPROM)
 3. 4.1. Pin Description: (AT28C64)
The pin configureuration of AT28C64 is shown in the figure 3.7. The AT28C64 is a low-power, high-performance 8,192 words by 8 bit non volatile Electrically Erasable and Programmable Read Only Memory with popular, easy to use features. The device is manufactured with Atmel’s reliable nonvolatile technology. The AT28C64 has an enhanced write mode that allows the user to write up to 16 bytes data into the FF buffer memory, where it is held while the EEPROM circuitry erases the selected address location. (Ronald J.Tocci, 2002).

The AT28C64 is accessed like a Static RAM for the read or write cycles without the need for external components. During a byte write, the address and data are latched internally, freeing the microprocessor address and data bus for other operations. Following the initiation of a write cycle, the device will go to a busy state and automatically clear and write the latched data using an internal control timer.  The device includes two methods for detecting the end of a write cycle, level detection of RDY/BUSY (unless pin 1 is N.C.) and DATA POLLING of I/O7. Once the end of a write cycle has been detected, a new access for a read or write can begin. Atmel’s 28C64 has additional features to ensure high quality and manufacturability. The device utilize error correction internally for extended endurance and for improved data retention characteristics. An extra 32-bytes of EEPROM are available for device identification or tracking. 

3.4.2. Device Operation:

READ: The AT28C64 is accessed like a Static RAM. When CE and OE are low and WE is high, the data stored at the memory location determined by the address pins is asserted on the outputs. The outputs are put in a high impedance state whenever CE or OE is high. This dual line control gives designer’s increased flexibility in preventing bus contention. 

BYTE WRITE: Writing data into the AT28C64 is similar to writing into a Static RAM. A low pulse on the WE or CE input with OE high and CE or WE low (respectively) initiates a byte write. The address location is latched on the falling edge of WE (or CE); 

the new data is latched on the rising edge. Internally, the device performs a self-clear before write. Once a byte write has been started, it will automatically time itself to completion. Once a programming operation has been initiated and for the duration of WC, a read operation will effectively be a polling operation.

FAST BYTE WRITE: The AT28C64E offers a byte write time of 200 ms maximum. This feature allows the entire device to be rewritten in 1.6 seconds.

READY/BUSY: Pin 1 is an open drain READY/BUSY output that can be used to detect the end of a write cycle. RDY/BUSY is actively pulled low during the write cycle and is released at the completion of the write. The open drain connection allows for OR-tying of several devices to the same RDY/BUSY line. Pin 1 is not connected for the AT28C64X.

DATA POLLING: The AT28C64 provides DATA POLLING to signal the completion of a write cycle. During a write cycle, an attempted read of the data being written results in the complement of that data for I/O7 (the other outputs are indeterminate). When the write cycle is finished, true data appears on all outputs.

WRITE PROTECTION: Inadvertent writes to the device are protected against in the following ways. (a) VCC sense— if VCC is below 3.8V (typical) the write function is inhibited. (b) VCC power on delay— once VCC has reached 3.8V the device will automatically time out 5 ms (typical) before allowing a byte write. (c) Write Inhibit— holding any one of OE low, CE high or WE high inhibits byte write cycles.

CHIP CLEAR: The contents of the entire memory of the AT28C64 may be set to the high state by the CHIP CLEAR operation. By setting CE low and OE to 12 volts, the chip is cleared when a 10 msec low pulse is applied to WE.

DEVICE IDENTIFICATION: An extra 32-bytes of EEPROM memory are available to the user for device identification. By raising A9 to 12 + 0.5 V and using address locations 1FE0H to 1FFFH the additional bytes may be written to or read from in the same manner as the regular memory array.

3.5. BUFFER:

A buffer is a data area shared by hardware devices or program processes that operate at different speeds or with different sets of priorities. The buffer allows each device or process to operate without being held up by the other. 

                                                          (searchcio-midmarket.techtarget.com/sDefinition)

3.5.1. Description:

The buffer 74LS244 is a typical example of a tri-state buffer. It also known as a line driver (or) line receiver. This device is commonly used as a driver for the address bus in a bus-oriented system. These buffers/line drivers are designed to improve both the performance and PC board density of tri-state buffers/ drivers employed as memory-address drivers, clock drivers, and bus-oriented transmitters/receivers. Featuring 400 mV of hysteresis at each low current PNP data line input, they provide improved noise rejection and high fan out outputs and can be used to drive terminated lines down to 133X. The pin diagram of DM74LS244 Buffer is as shown in the figure 3.8.

3.6. LATCH:

3.6.1. Pin Description: (SN54/ 74LS373, SN54/ 74LS374)

· 
The SN54/ 74LS373 consist of eight latches with 3-state outputs for bus organized system applications. The flip-flops appear transparent to the data (data changes asynchronously) when Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the setup times is latched. Data appears on the bus when the Output Enable (OE) is LOW. When OE is HIGH the bus output is in the high impedance state. The SN54/ 74LS374 is a high-speed, low-power Octal D-type Flip-Flop featuring separate D-type inputs for each flip-flop and 3-state outputs for bus oriented applications . A buffered Clock (CP) and Output Enable (OE) is common to all flip-flops. The SN54 /74LS374 is manufactured using advanced Low Power Schottky technology and is compatible with all Motorola TTL families. 

· Eight Latches in a Single Package

· 3-State Outputs for Bus Interfacing

· Hysteresis on Latch Enable

· Edge-Triggered D-Type Inputs

· Buffered Positive Edge-Triggered Clock

· Hysteresis on Clock Input to Improve Noise Margin

The pin diagram SN54/ 74LS373, SN54/ 74LS374 is as shown in the figure 3.9

3.7. MICROCONTROLLER:      


Microcontroller is a general purpose device, which integrates a number of the components of a microprocessor system on to single chip. It has inbuilt CPU, memory and peripherals to make it as a mini computer. A microcontroller combines on to the same microchip: 
· The CPU core

· Memory(both ROM and RAM)

· Some parallel digital i/o

Microcontrollers will combine other devices such as:

· A timer module to allow the microcontroller to perform tasks for certain time periods.

· A serial I/O port to allow data to flow between the controller and other devices such as a PIC or another microcontroller.

· An ADC to allow the microcontroller to accept analogue input data for processing.

Microcontrollers are:

· Smaller in size

· Consumes less power

· Inexpensive


  Micro controller is a stand alone unit, which can perform functions on its own without any requirement for additional hardware like I/O ports and external memory. 

The heart of the microcontroller is the CPU core. In the past, this has traditionally been based on a 8-bit microprocessor unit. For example Motorola uses a basic 6800 microprocessor core in their 6805/6808 microcontroller devices. In the recent years, microcontrollers have been developed around specifically designed CPU cores, for example the microchip PIC range of microcontrollers. The block and pin diagram of microcontroller is shown in figure 3.10.

 CPU Registers: The 8051 contain 34 general-purpose, or working, registers. Two of these, registers A and B hold results of many instructions, particularly for arithmetical and logical operations. The other 32 are arranged as part of internal RAM in four banks, Bank0-Bank3, of eight registers each. The 8051 contain two 16-bit registers: the program counter (PC) and the data pointer (DPTR).

 Program counter (PC): The Program Counter (PC) is a 2-byte address that tells the 8051 where the next instruction to execute is found in memory. When the 8051 is initialized PC always starts at 0000h and is incremented each time an instruction is executed. It is important to note that PC isn’t always incremented by one. Since some instructions require 2 or 3 bytes the PC will be incremented by 2 or 3 in these cases.

Data pointer (DPTR): The DPTR register is made up of two 8-bit registers, named DPH and DPL, which are used to furnish memory addresses for internal and external code access and external data access. The DPTR is under the control of program instructions name, DPH and DPL. DPTR does not have a single internal address; DPH and DPL are each assigned an address. The Data Pointer (DPTR) is the 8051’s only user-accessible 16-bit (2-byte) register. DPTR, as the name suggests, is used to point to address something like HL register pair in 8085 microprocessor. It is used by a number of commands that allow the 8051 to access external memory and internal memory. 

Program Status Word (PSW):  Flags are 1-bit registers provided to store the results of certain program instructions. Other instructions can test the condition of the flags and make decisions based on the flag states. In order that the flags may be conveniently addressed, they are grouped inside the program status word (PSW) and the power control (PCON) registers.

 The stack and the stack pointer: The stack refers to an area of internal RAM that is used in conjunction with certain op codes to store and retrieve data quickly. The 8-bit Stack Pointer (SP) register is used by the 8051 to hold an internal RAM addresses that is called the top of the stack. The address held in the SP register is the location in internal RAM where the last byte of data was stored by a stack operation.

 Internal Memory: A functioning computer must have memory for program codes, commonly  in  ROM, and  RAM memory  for  variable data that can  be  altered  as  the  program  runs.  The 8051 has internal RAM and ROM memory   for   these functions.  Additional memory can be added externally using suitable circuits.

 Internal Rom: The 8051 is organized so that data memory and program code memory can be in two entirely different physical memory entities.  Each has the same address range. The structure of the internal RAM will be discussed later.  Generally 8051 microcontroller is available with 4Kilo Bytes internal ROM. 

 Internal RAM: Internal RAM is volatile. The 128 bytes of internal ram is subdivided as shown on the memory map. The first 8 bytes (00h - 07h) are "register bank 0". By manipulating certain SFRs, a program may choose to use register banks 1, 2, or 3. These alternative register banks are located in internal RAM in addresses 08h through 1Fh. So the registers are part of internal RAM. Bit Memory also lives and is part of internal RAM. Bit memory actually resides in internal RAM, from addresses 20h through 2Fh. It can be bit addressed from 00h to 7fh (totally 128 bits).
 Register Banks: The 8051 use 8 "R" registers, which are used in many of its instructions. These "R" registers are numbered from 0 through 7 (R0, R1, R2, R3, R4, R5, R6, and R7). These registers are generally used to assist in manipulating values and moving data from one memory location to another. The concept of register banks adds a great level of flexibility to the 8051, especially when dealing with interrupts. The register banks really reside in the first 32 bytes of Internal RAM. Register banks can be selected with the help of RS0, RS1 bits in the program status word (PSW).  
 Thirty-Two Input / Output Pins: All four ports in the 8051 are bi-directional each contains a latch, an output driver and input buffer. The output drivers of port0 and 2, and the input buffers of port 0 are used in access to external memory. In this application port 0 is used as a lower byte of the external memory address multiplexed with data bus and port 2 is used as a higher byte of the external memory address when address is sixteen bit wide. Otherwise it can be used as general purpose I/O
Two 16-Bit Timer / Counter: Many microcontroller applications require the counting of external events, such as the frequency of a pulse train, or the generation or precise internal time delays between computer actions. Both of these tasks can be accomplished using software techniques, but software loops for counting or timing keep the processor occupied so that other, perhaps more important, functions are not done. To relieve the processor of this burden, two 16-bit up counters, named T0 and T1, are provided for the general use of the programmer. Each counter may be programmed to count internal clock pulses, acting as a timer, or programmed to count external pulses as a counter. The counters are divided into two-8 bit registers called the timer low (TL0, TL1) and high (TH0, TH1) bytes. All counter action is controlled by bit states in the timer mode control register (TMOD), the timer/counter control register (TCON), and certain program instructions.
  Full Duplex Serial Data Receiver/Transmitter: Computers must be able to communicate with other computers in modern multiprocessor distributed systems. One cost-effective way to communication is to send and receive data bits serially. The 8051 has a serial data communication circuit that uses register SBUF to hold data. Register SCON controls data communication, register PCON controls data rates, and pins RXD (P3.0) and TXD (P3.1) connect to the serial data network.
 Interrupts: An interrupt is a special feature, which allows the 8051 to provide the illusion of "multi-tasking," although in reality the 8051 is only doing one thing at a time. The word "interrupt" can often be substituted with the word "event." An interrupt is triggered whenever a corresponding event occurs. When the event occurs, the 8051 temporarily puts "on hold" the normal execution of the program and executes a special section of code referred to as an interrupt handler. The interrupt handler performs whatever special functions are required to handle the event and then returns control to the 8051 at which point program execution continues as if it had never been interrupted. 
Oscillator and Clock Circuits: The heart of the 8051 is the circuitry that generates the clock pulse by which all internal operations are synchronized. Pins XTAL1 and XTAL2 are provided for connecting a resonant network to form an oscillator. The manufactures make available 8051 designs that can run at specified maximum and minimum frequencies, typically 1 megahertz to 24 megahertz. Minimum frequencies imply that some internal memories are dynamic and must always operate above a minimum frequency or data will be lost. The diagram of Oscillator Circuit is as shown in figure 3.11.

               Program instructions may require one, two, or four machine cycles to the executed, depending on the type of instruction. Instructions are fetched and executed by the microcontroller automatically, beginning with the instruction located by the microcontroller automatically; beginning with the instruction located at ROM memory address 0000h at the time the microcontroller is first reset.

            To calculate the time any particular instruction will take to be executed, find the number of cycles, C, The time to execute that instruction is then found by multiplying C by 12 and dividing the product by the crystal frequency:




C x 12

T inst = --------------------------------------------



Crystal frequency

3.7.1. Description :(AT89C51)


The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The device is manufactured using Atmel’s high density nonvolatile memory technology and is compatible with the industry standard MCS-51™ instruction set and pinout. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides a highly flexible and cost effective solution to many embedded control applications.  The AT89C51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator and clock circuitry. In addition, the AT89C51 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt system to continue functioning. The Power Down Mode saves the RAM contents but freezes the oscillator disabling all other chip functions until the next hardware reset. The pin diagram of AT89C51-microcontroller is shown in figure 3.12.

3.7.2. Pin Description:
VCC: Supply voltage.

GND: Ground.

Port 0: Port 0 is an 8-bit open drain bidirectional I/O port. As an output port each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high impedance inputs. Port 0 may also be configured to be the multiplexed low order address/data bus during accesses to external program and data memory. In this mode P0 has internal pull-ups. Port 0 also receives the code bytes during Flash programming, and outputs the code bytes during program verification. External pull-ups are required during program verification.

Port 1: Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. Port 1 also receives the low-order address bytes during Flash programming and verification.

Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memories that use 16-bit addresses (MOVX @ DPTR). In this application it uses strong internal pull-ups when emitting 1s. During accesses to external data memories that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register. Port 2 also receives the high-order address bits and some control signals during Flash programming and verification.

Port 3: Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pull-ups. Port 3 also serves the functions of various special features of the AT89C51 as listed below: Port 3 also receives some control signals for Flash programming and verification.

RST: Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

ALE/PROG: Address Latch Enable output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming. In normal operation ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access to external Data Memory. If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution mode.

PSEN: Program Store Enable is the read strobe to external program memory. When the AT89C51 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.

EA/VPP: External Access Enable. EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA should be strapped to VCC for internal program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming, for parts that require 12-volt VPP.

XTAL1: Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

XTAL2: Output from the inverting oscillator amplifier.
3.7.3. Power Modes of AT89C51 Microcontroller:


To exploit the power savings available in CMOS circuitry. Atmel’s Flash micro controllers have two software-invited reduced power modes.

Idle Mode: In idle mode, the CPU puts itself to sleep while all the on chip peripherals remain active. The mode is invoked by software. The content of the on-chip RAM and all the special functions registers remain unchanged during this mode. The idle mode can be terminated by any enabled interrupt or by a hardware reset.

Power Down Mode: All on-chip activities are suspended while the on – chip RAM continues to hold its data. In this mode, the device typically draws less than 15 Micro Amps and can be as low as 0.6 Micro Amps.

Power on Reset: When power is turned on, the circuit holds the RST pin high for an amount of time that depends on the capacitor value and the rate at which it charges. To ensure a valid reset, the RST pin must be held high long enough to allow the oscillator to start up plus two machine cycles. On power up, VCC should rise within approximately 10ms. The oscillator start-up time depends on the oscillator frequency. For a 10 MHz crystal, the start-up time is typically 1ms.With the given circuit, reducing VCC quickly to 0 causes the RST pin voltage to momentarily fall below 0V. However, this voltage is internally limited and will not harm the device.

3.8. PROGRAMMING THE FLASH:

 
The AT89C51 is normally shipped with the on-chip Flash memory array in the erased state (that is, contents = FFH) and ready to be programmed. The programming interface accepts either a high-voltage (12-volt) or a low-voltage (VCC) program enable signal. The low voltage programming mode provides a convenient way to program the AT89C51 inside the user’s system, while the high-voltage programming mode is compatible with conventional third party Flash or EPROM programmers. The AT89C51 is shipped with either the high-voltage or low-voltage programming mode enabled. The respective top-side marking and device signature codes are listed in the table 2. The AT89C51 code memory array is programmed byte-by –byte in either programming mode. To program any nonblank byte in the on-chip Flash Memory, the entire memory must be erased using the Chip Erase Mode. The diagram of programming the flash is shown in figure 3.13.

3.9. RELAY:

A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field which attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two switch positions and they are double throw (changeover) switches. Relays allow one circuit to switch a second circuit which can be completely separate from the first. For example a low voltage battery circuit can use a relay to switch a 230V AC mains circuit. There is no electrical connection inside the relay between the two circuits; the link is magnetic and mechanical. 

 The coil of a relay passes a relatively large current, typically 30mA for a 12V relay, but it can be as much as 100mA for relays designed to operate from lower voltages. Most ICs (chips) cannot provide this current and a transistor is usually used to amplify the small IC current to the larger value required for the relay coil. The maximum output current for the popular 555 timer IC is 200mA so these devices can supply relay coils directly without amplification. 

Relays are usually SPDT or DPDT but they can have many more sets of switch contacts, for example relays with 4 sets of changeover contacts are readily available. Most relays are designed for PCB mounting but you can solder wires directly to the pins providing you take care to avoid melting the plastic case of the relay.  The animated picture shows a working relay with its coil and switch contacts. You can see a lever on the left being attracted by magnetism when the coil is switched on. This lever moves the switch contacts. There is one set of contacts (SPDT) in the foreground and another behind them, making the relay DPDT. 

[image: image33.png]




The relay's switch connections are usually labeled COM, NC and NO: 

· COM = Common, always connect to this, it is the moving part of the switch. 

· NC = Normally Closed, COM is connected to this when the relay coil is off. 

· NO = Normally Open, COM is connected to this when the relay coil is on. 

3.9.1. Circuit description:

             The circuit diagram of relay is as shown in figure 3.14.  This circuit is designed to control the load. The load may be motor or any other load. The load is turned ON and OFF through relay.  The relay ON and OFF is controlled by the pair of switching transistors (BC 547). The relay is connected in the Q2 transistor collector terminal. A Relay is nothing but electromagnetic switching device which consists of three pins. They are Common, Normally close (NC) and Normally open (NO).

             The relay common pin is connected to supply voltage. The normally open (NO) pin connected to load. When high pulse signal is given to base of the Q1 transistors, the transistor is conducting and shorts the collector and emitter terminal and zero signals is given to base of the Q2  transistor. So the relay is turned OFF state.
             When low pulse is given to base of transistor Q1 transistor, the transistor is turned OFF. Now 12v is given to base of Q2 transistor so the transistor is conducting and relay is turned ON. Hence the common terminal and NO terminal of relay are shorted. Now load gets the supply voltage through relay. 

Voltage Signal from 

Transistor Q1

Transistor Q2

Relay  

 Microcontroller or PC 

        1                                           on                                   off                         off

        0                                           off                                  on                           on

3.10. CONTROL REGISTERS:


The DS12C887 has four control registers which are accessible at all times, even during the update cycle.
3.10.1. REGISTER A

[image: image8.emf]
UIP - The Update In Progress (UIP) bit is a status flag that can be monitored. When the UIP bit is a 1, the update transfer will soon occur. When UIP is a 0, the update transfer will not occur for at least 244μs. The time, calendar, and alarm information in RAM is fully available for access when the UIP bit is 0. The UIP bit is read-only and is not affected by RESET. Writing the SET bit in Register B to a 1 inhibits any update transfer and clears the UIP status bit.
DV2, DV1, DV0 - These three bits are used to turn the oscillator on or off and to reset the countdown chain. A pattern of 010 is the only combination of bits that will turn the oscillator on and allow the RTC to keep time. A pattern of 11X will enable the oscillator but holds the countdown chain in reset. The next update will occur at 500 ms after a pattern of 010 is written to DV0, DV1, and DV2.
RS3, RS2, RS1, RS0 - These four rate-selection bits select one of the 13 taps on the 15-stage divider or disable the divider output. The tap selected can be used to generate an output square wave (SQW pin) and/or a periodic interrupt. The user can do one of the following:

1. Enable the interrupt with the PIE bit;

2. Enable the SQW output pin with the SQWE bit;

3. Enable both at the same time and the same rate; or

4. Enable neither
3.10.2. REGISTER B

[image: image9.emf]
SET - When the SET bit is a 0, the update transfer functions normally by advancing the counts once per second. When the SET bit is written to a 1, any update transfer is inhibited and the program can initialize the time and calendar bytes without an update occurring in the midst of initializing. Read cycles can be executed in a similar manner. SET is a read/write bit and is not affected by RESET or internal functions of the DS12C887.

PIE - The Periodic Interrupt Enable bit is a read/write bit which allows the Periodic Interrupt Flag (PF) bit in Register C to drive the IRQ pin low. When the PIE bit is set to 1, periodic interrupts are generated by driving the IRQ pin low at a rate specified by the RS3-RS0 bits of Register A. A 0 in the PIE bit blocks the IRQ output from being driven by a periodic interrupt, but the Periodic Flag (PF) bit is still set at the periodic rate. PIE is not modified by any internal DS12C887 functions but is cleared to 0 on RESET.

AIE - The Alarm Interrupt Enable (AIE) bit is a read/write bit which, when set to a 1, permits the Alarm Flag (AF) bit in register C to assert IRQ. An alarm interrupt occurs for each second that the 3 time bytes equal the 3 alarm bytes including a “don’t care” alarm code of binary 11XXXXXX. When the AIE bit is set to 0, the AF bit does not initiate the IRQ signal. The internal functions of the DS12C887 not affect the AIE bit. 

UIE - The Update Ended Interrupt Enable (UIE) bit is a read/write bit that enables the Update End Flag (UF) bit in Register C to assert IRQ. The RESET pin going low or the SET bit going high clears the UIE bit.

SQWE - When the Square Wave Enable (SQWE) bit is set to a 1, a square wave signal at the frequency set by the rate-selection bits RS3 through RS0 is driven out on the SQW pin. When the SQWE bit is set to 0, the SQW pin is held low. SQWE is a read/write bit and is cleared by RESET. SQWE is set to a 1 when VCC is powered up.

DM - The Data Mode (DM) bit indicates whether time and calendar information is in binary or BCD format. The DM bit is set by the program to the appropriate format and can be read as required. This bit is not modified by internal functions or RESET. A 1 in DM signifies binary data while a 0 in DM specifies Binary Coded Decimal (BCD) data.

24/12 - The 24/12 control bit establishes the format of the hours byte. A 1 indicates the 24-hour mode and a 0 indicates the 12-hour mode. This bit is read/write and is not affected by internal functions or RESET.

DSE - The Daylight Savings Enable (DSE) bit is a read/write bit which enables two special updates when DSE is set to 1. On the first Sunday in April the time increments from 1:59:59 AM to 3:00:00 AM. On the last Sunday in October when the time first reaches 1:59:59 AM it changes to 1:00:00 AM. These special updates do not occur when the DSE bit is a zero. This bit is not affected by internal functions or RESET.
3.10.3. REGISTER C

[image: image10.emf]
IRQF - The Interrupt Request Flag (IRQF) bit is set to a 1 when one or more of the following are true:

PF = PIE = 1

AF = AIE = 1

UF = UIE = 1

i.e., IRQF = (PF ● PIE) + (AF ● AIE) + (UF ● UIE)

Any time the IRQF bit is a 1, the IRQ pin is driven low. Flag bits PF, AF, and UF are cleared after Register C is read by the program or when the RESET pin is low.

PF - The Periodic Interrupt Flag (PF) is a read-only bit which is set to a 1 when an edge is detected on the selected tap of the divider chain. The RS3 through RS0 bits establish the periodic rate. PF is set to a 1 independent of the state of the PIE bit. When both PF and PIE are 1’s, the IRQ signal is active and will set the IRQF bit. The PF bit is cleared by a software read of Register C or a RESET.

AF - A 1 in the Alarm Interrupt Flag (AF) bit indicates that the current time has matched the alarm time. If the AIE bit is also a 1, the IRQ pin will go low and a 1 will appear in the IRQF bit. A RESET or a read of Register C will clear AF.

UF - The Update Ended Interrupt Flag (UF) bit is set after each update cycle. When the UIE bit is set to 1, the 1 in UF causes the IRQF bit to be a 1, which will assert the IRQ pin. UF is cleared by reading Register C or a RESET.

BIT 3 THROUGH BIT 0 - These are unused bits of the status Register C. These bits always read 0 and cannot be written.

3.10.4. REGISTER D

[image: image11.emf]
VRT - The Valid RAM and Time (VRT) bit indicates the condition of the battery connected to the VBAT pin. This bit is not writable and should always be a 1 when read. If a 0 is ever present, an exhausted internal lithium energy source is indicated and both the contents of the RTC data and RAM data are questionable. This bit is unaffected by RESET.
BIT 6 THROUGH BIT 0 - The remaining bits of Register D are not usable. They cannot be written and, when read, they will always read 0.

3.11. LIQUID CRYSTAL DISPLAY:

      A liquid crystal display (LCD) is an electronically-modulated optical device shaped into a thin, flat panel made up of any number of color or monochrome pixels filled with liquid crystals and arrayed in front of a light source (backlight) or reflector. It is often utilized in battery-powered electronic devices because it uses very small amount of electric power.
3.12. CONCLUSION: 

      In this chapter we have discussed the essential circuit used for the construction of vibration alarm and light flash for hearing impaired persons. Power supply, EEPROM, Buffer, Latch, Microcontroller are also discussed in detail. The result obtained from the circuit is discussed in the next chapter.




Figure 3.1


Block diagram of Power supply
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Figure 3.2

Circuit diagram of Power supply

Figure 3.3

 Pin diagram of L7800 series
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Figure 3.4

Diagram of LM78XX series
Figure 3.5

Pin diagram of DS12C887 - Real Time Clock

                                     PIN ASSIGNMENT

                             [image: image13.emf]
                                  PIN DESCRIPTION

                               AD0-AD7 - Multiplexed Address/Data Bus



NC - No Connect

                                    MOT - Bus Type Selection



              CS - RTC Chip Select Input



            AS - Address Strobe




R/W - Read/Write Input

         


DS - Data Strobe




RESET - Reset Input




IRQ - Interrupt Request Output




SQW - Square Wave Output




VCC - +5 Volt Main Supply




GND - Ground

Figure 3.6

Block diagram of EEPROM
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Figure 3.7

Pin configureurations of AT28C64 (EEPROM)
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Figure 3.8

Pin diagram of DM74LS244 Buffer
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                                                   Figure 3.9

Pin diagram of SN54/ 74LS373, SN54/ 74LS374 Latches
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Figure 3.10

Block and Pin diagram of Microcontroller
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Figure 3.11

Circuit diagram of Oscillator
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Figure 3.12

Pin diagram of AT89C51-Microcontroller
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Figure 3.13

Pin Diagram of Programming and Verifying the Flash
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Figure 3.14

Circuit diagram of Relay
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Table – 1

Time, Calendar and Alarm Data Modes
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Table - 2

Programming the flash
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PLATE -1

MICRO CONTROLLER BASED ALERTING DEVICE FOR THE HEARING IMPAIRED 
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RESULTS AND DISCUSSION
CHAPTER – IV

RESULTS AND DISCUSSION

 
Alerting device with vibration alarm and light flash has been constructed for hearing impaired persons with the aid of microcontroller and real-time clock. The microcontroller consists of a crystal oscillator which runs at a speed of 12 MHz. The AT89C51 microcontroller allows the program memory to be reprogrammed in-system or by a conventional Non-volatile memory programmer.


The vibratory motor is connected to a single pole double throw switch along with the relay in this device. Once the time has been set in the keypad the vibration process takes place. The DC signal is passed to the relay circuit and microcontroller through the power supply.


The alarm ON time and OFF time is set in the keypad. As the set time reaches the alarm vibrator as well as the light flashes alerting the hearing impaired persons. The time delay of 1 or 2 minutes can be set to have the vibration persist till OFF time reaches. The delay time, alarm ON and OFF time can be seen in the LCD display interfaced with the kit.


This device is useful for the hearing impaired persons, as it can be sensed by them through vibratory alarm. The program used to set ON and OFF time for alarm, time delay, the date and the day of the week is also enclosed. This vibratory alarm can be placed under the pillow without harming the hearing impaired persons.

PROGRAM 

#include <reg52.h>

#include <mcr_lcd.h>

#include <mcr_rtc.h>

sbit rel1 = P1^0;

unsigned char sel,count1,count2,chk0,chk1,diff,aa,v=30,v1;

unsigned char h_1,m_1,s_1;

void time1_set();

void mem_read();

void main()

{


rel1=1;


lcd_init();

    back_light=0;


command(0x80);


lcd_condis("Vibrator Alarm  ",16);


command(0xc0);


lcd_condis(" for the Deaf   ",16);


del();


mem_read();


command(0x01);

    while(1)

    {


  m=key; 

      all_disp();

      if(m==127) time_set();


  else if(m==191) time1_set();


  if((h_1==hou) && (m_1==min) && (s_1==sec))


  {



rel1=0;



command(0x80);



lcd_condis("   Relay On     ",16);



command(0xc0);



lcd_condis("                ",16);



del();



command(0x01);


  }

    }

}

void time1_set()

{


command(0x80);


lcd_condis("  Select Time   ",16);


command(0xc0);


lcd_condis("                ",16); 


del();


command(0x01);

    all_disp();


command(0xc8);


write(' ');


hours=hou;




delay(20);


if (hours>=0x81)



{


 var=0x80;




 hours=hours-0x80;



 write('P');



     
 am=2;


}


else


{


 write('A');

// to display A


 var=0;


// means that AM is about to be displayed

     
 am=1;


}


write('M');


cur=0;

    while(1)

     {

      m=key;

      command(0x0f);command(count[cur]);

      if(m==247){cur++;if(cur==8)cur=0;}else if(m==251){cur--;if(cur==0xff)cur=7;}

      else if(count[cur]==0x80)

      {if(m==223){command(0x0c);date++;if(date>=32)date=01;display1(date);}else if(m==239){command(0x0c);date--;if(date==0xff)date=31;display1(date);}}

      else if(count[cur]==0x85)

      {if(m==223){command(0x0c);month++;if(month>=0x0d)month=1;disp_month();}else if(m==239){command(0x0c);month--;if(month==0)month=0x0c;disp_month();}}

      else if(count[cur]==0x8e)

      {if(m==223){command(0x0c);year++;if(year>99)year=0;display1(year);}else if(m==239){command(0x0c);year--;if(year==0xff)year=99;display1(year);}}

      else if(count[cur]==0xc0)

      {if(m==223){command(0x0c);hours++;if(hours>=13)hours=0;display1(hours);}else if(m==239){command(0x0c);hours--;if(hours==0)hours=12;display1(hours);}}

      else if(count[cur]==0xc3)

      {if(m==223){command(0x0c);minutes++;if(minutes>=60)minutes=0;display1(minutes);}else if(m==239){command(0x0c);minutes--;if(minutes==0xff)minutes=59;display1(minutes);}}

      else if(count[cur]==0xc6)

      {if(m==223){command(0x0c);seconds++;if(seconds>=60)seconds=0;display1(seconds);}else if(m==239){command(0x0c);seconds--;if(seconds==0xff)seconds=59;display1(seconds);}}

      else if(count[cur]==0xc9)

      {if(m==223){command(0x0c);write('A');am=1;}if(m==239){command(0x0c);write('P');am=2;}}

      else if(count[cur]==0xcd)

      {if(m==223){command(0x0c);day++;if(day>=8)day=1;disp_day();} if(m==239){command(0x0c);day--;if(day==0)day=7;disp_day();}}

      if ((month==4||month==6||month==9||month==11)&&date>30)date=30;

      if (month==2){if (date>28)date=28;else if ((year%4==0)&&date>29)date=29;}

      if(m==254)

      {

        if(am==2)hours+=0x80;

        command(0x0c);            


// cur off



add=0xa301;



delay(1000);



*add=hours;delay(3000);delay(1000);



add=0xa310;



*add=minutes;delay(3000);delay(1000);



add=0xa320;



*add=seconds;delay(3000);delay(1000);



add=0xa330;



*add=am;delay(3000);



add=0xa301;delay(1000);



h_1=*add;delay(2000);delay(1000);



add=0xa310;



m_1=*add;delay(2000);delay(1000);



add=0xa320;



s_1=*add;delay(2000);delay(1000);



del();


    back_light=0;

    
command(0x80);

    
lcd_condis("   TIME  IS     ",16);

    
command(0xc0);

     
lcd_condis("    STORED      ",16);

    
del();

        command(0x01);

        break;

      }

      delay(15000);     

      }//EA=1;

}

void mem_read()

{


add=0xa300;delay(1000);

 
add=0xa301;delay(1000);


h_1=*add;delay(2000);delay(1000);


add=0xa310;


m_1=*add;delay(2000);delay(1000);


add=0xa320;


s_1=*add;delay(2000);delay(1000);

}
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                              SUMMARY AND CONCLUSION


Hearing plays an important role in our ability to communicate with others. The dysfunction of hearing causes hearing impairment. The hearing impaired persons who cannot hear the sound, faces many difficulties in the world. In order to overcome these difficulties, technology acts as a boon for the construction of various aids and appliances. To alert the deaf people, the microcontroller based alerting device using vibration alarm and light flash are constructed. As the vibration alarm vibrates, the light flashes and alert the hearing impaired person when the set time is reached. Day and time can be easily set in the kit.


This microcontroller based alerting device provides good result and it is easy to handle and use for the hearing impaired person. Hence, this device will surely make a difference in rehabilitation process for the hearing impaired persons.
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