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ABSTACT 

This project presents the design and construction of a digital countdown timer with alarm. An 
AT89C52 microcontroller IC belonging to the 8051 family was programmed as a real time 
clock. The digital countdown timer can count down frol11 as high as two hundred and fifty six 
(256) days to zero seconds. When the countdown is completed it sounds an alarm, signalling 
the end of the countdown. 
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CHAPTER ONE 

.0 INTRODUCTION 

Tbe increase in the complexity of human activities has prompted measurement, hence time 

CaS lIrCI11Cnt. Timing has become an integral part of human daily activity . Time measurement is 

portant in order to keep track of the periods allotted to various human activities. Time 

easurement can be carried out using wrist watch, stop watch, or a timer. 

A countdown timer is a specialized type of clock. A countdown timer can be used to control 

C sequence of an event or process [1]. Whereas a stopwatch counts upwards from zero for 

ing elapsed time, a countdown timer counts down from a specified time interval, like an 

lOurglass. Timers can be mechanical, electromechanical, electronic (quartz), or even software as 

modern computers include digital timers of one kind or another. When the set period expires 
I 

ollle timers simply indicate so (e.g., by an audible signal using a buzzer or speaker), while 

Lhers operate electrical switches [1]. 

A digital countdown timer is a timer with a digital display and a digital electronics which 

counts down from a specified time. Programmable digital countdown timers controlled launch 

sequence events in early rockets and ballistic missiles. As digital electronics has progressed and 

dropped in price, electronic timers have become more advantageous. The use of microcontroller 

Lo implement a digital countdown has further reduced the need for complex circuitries, making it 

easier to implement [2]. 
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A digital countdown timer has the following advantages: 

./ It has greater precision 

./ Large displays can be obtained with matrix LED arrangement. 

./ It is environmental friendly since no smoke is emitted . 

./ Easy implementation . 

./ It is easy to operate and handle . 

./ It allow user to be aware of upcoming events. 

In order to embrace teclmology in Nigeria and the world at large the microcontroller based 

digital countdown timer has been designed for use in homes, laboratories, hospitals, schools, 

kitchens and even in safety devices like the Gas timer [3]. A digital countdown timer has the 

following features: 

./ A 16x2 LCD-liquid crystal display 

./ An AT89S52 microcontroller programmable IC 

./ Keypad for inputs 

./ Power supply unit 

./ Back-light 

./ Automatic alarm 
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1.1 AIMS AND OBJECTIVES 
I 

The aim of this project is to use a microcontroller to implement a digital countdown timer. 

The alarm should sound when the countdown is completed. 

The objectives of this project are as follows: 

./ To make time countdown very easy . 

./ To produce a cheaper and more affordable digital countdown timer. 

1.2 METHODOLOGY 

In carrying out this project, an assembly language program was written to perform the 

countdown. The HEX file for the source code was also generated and programmed onto a blank 

AT89S52 IC. The countdown operation and all other processes involved are entirely controlled 

by the microprocessor unit. In writing the program, care was taken to ensure that it was error 

ii'ee. Although this was a very difficult task which must be achieved before the HEX file was 
I 

finally burned onto the AT89S52 Ie. To achieve the countdown, the IC was also programmed as 

a real time clock. 

Liquid crystal display is used to display the output. The input is from a key pad and made 

very flexible in that the time can be inputted in ddd:hh:mm:ss. An audible alarm will sowld 

indicating the end of the countdown. 
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:3 SCOPE AND LIMITATION 

This project has been designed mainly to function as a countdown timer. It has the ability 

count time in days, hours, minutes and seconds. The digital countdown timer counts down 

a specified value down to zero then the alarm will sound to signify the end of the 

untdown. Therefore it carmot be used to function as a stopwatch. However in the case where it 

intended to function as a stopwatch the AT89S52 IC can be reprogrammed; the AT89C51 is a 

power, high-performance CMOS 8-bit microcomputer with 8K bytes of Flash 

rogrammable and erasable read only memory (PEROM) . 

.4 SOURCES OF MATERIAL 

The materials used for this project work was sort for from within and outside Milma. 

of which was gotten from Lagos. Some resources were also gotten from the school and 

ental library. Also the internet serves as a major resource bank for this project work. 

.5 PROJECT LAYOUT 
I 
I 

CHAPTER ONE: This is the expository introduction to the project work. It contains the 

. ecls objectives, methodolqgy, sources of material and the project layout. . 

CHAPTER TWO: Literature review and theoretical background forms the chapter two 

this project work. It contains the necessary theoretical background, brief historical 

V"'-" "/;'l V U-UU, and the previous works in this area of study. 
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CHAPTER THREE: This is the design and implementation stage. Thus forming the 

ljor pmi of this project work. It contains the circuit diagram and explanation of each module, 

d all the components used. 

CHAPTER FOUR: Testing, result and discussion forms the chapter four of this work. It 

so contains steps taken to test the work and the measurement method employed. The result is 

otted or presented in tabular form as may be required. 

CHAPTER 1?IVE: This is the summary of the whole work. The result obtained and 

roblem encountered are summarized. Recommendations on how to improve the work are also 

tated. 

REFERENCES: This contains all the list of books, magazines, journals, and websites 

mt were read m1d cited inside then text of this report. 
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CHAPTER TWO 

TERA TURE REVIEW IHISTORICAL BACI(GROUND 

HISTORICAL BACKGROUND 

Soon after language develops, it is safe to assume that humans begin counting - and that 

gcrs and thumbs provide nature's abacus. The decimal system is no accident. Ten has been the 

. of most counting systems in history. When any sort of record is needed, notches in a stick 

a stone are the natural solution. In the earliest surviving traces of a counting system, numbers 

built up with a repeated sign for each group of 10 followed by another repeated sign for 1 [4]. 

The use of numbers and counting goes a long way back in time. One of the first methods 

counting was Roman Numerals. Today, counting is something we use every day! Some people 

counting to help make the food we eat, while some people use counting to see how many 

. mals are on the earth and in the sea.' Counting is important to understand and there are many 

vities we can do to help improve our counting skills [5]. 

.1 HISTORY OF COUNTING SYSTEMS AND NUMERALS 

1.1 Egyptiaullumbers: 3000-1600 BC 

In Egypt, from about 3000 BC, records survive in which 1 is represented by a vertical 

e and lOis shown as I" The Egyptians write from right to left, so the number 23 becomes lllM 

r that looks hard to read as 23, glance for comparison at the name of a famous figure of our own 

- Pope John XXIII. This is essentially the Egyptian system, adapted by Rome and still in 
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·I~ional use more than 5000 years after its first appearance in human records. The scribes of 
, 

Egyptian pharaohs (whose possessions are not easily counted) use the system for some very 

numbers [6] . 

. 2 Babylonian numbers: 1750 Be 

The Babylonians use a numerical system with 60 as its base. This is extremely unwieldy, 

it should logically require a different sign for every number up to 59 (just as the decimal 

(em does for every nllmber up to 9).Instead, numbers below 60 are expressed in clusters of ten 

king (he wri ttcn figures awkward for any arithmetical computation. Through the Babylonian 

eminence in astronomy, their base of 60 survives even today in the 60 seconds and minutes 

. angular measurement, in the 180 degrees of a triangle and in the 360 degrees of a circle. Much 

, when time can be accurately measured, the same system is adopted for the subdivisions of 

The Babylonians take one crucial step towards a more effective numerical system. They 

troduce the place-value concept, by which the same digit has a different value according to its 

lace in the sequence. We now take for granted the strange fact that in the number 222 the digit 

, means three quite different things - 200, 20 and 2 - but this idea is new and bold in Babylon. 

or the Babylonians, with their base of 60, the system is harder to use. For them a number as 

as 222 is the equivalent of 7322 in our system (2 x 60 squared + 2 x 60 + 2), 

'he place-value system necessarily involves a sign meaning 'empty', for those occasions where 

total in a column amounts to an exact multiple of 60, If this gap is not kept, all the digits 

fore it will appear to be in the wrong column and will be reduced in value by a factor of 60 [7] , 
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. . 3 T he abacus: 1st millennium Be 

In practical arithmetic the merchants have been far ahead of the scribes, for the idea of 

ro is in use in the market place long before its adoption in written systems. It is an essential 

in humanity's most basic counting machine, the Abacus. This method of calculation -

ly simple furrows drawn on the ground, in which pebbles can be placed - is believed to 

ve been used by Babylonians and Phoenicians from perhaps as early as 1000 Be. In a later and 

convenient form, still seen in many parts of the world today, the abacus consists of a frame 

which the pebbles are kept in clear rows by being threaded on rods. Zero is represented by any 

with no pebble at the active end of the rod [8]. 

1.4 Roman numerals: from the 3rd century Be 

The completed decimal system is so effective that it becomes, eventually, the first 

of a fully international method of communication. But , its progress towards this 

Hl"""",,,, is slow. For more than a millennium the numerals most commonly used in Europe are 

evolved in Rome from about the 3rd century Be. They. remain the standard system 

ghout the Middle Ages, reinforced by Rome's continuing position at the centre of western 

civilization and by the use of Latin as the scholarly and legal language [9]. 

2.1.5 Binary numbers: 20th century AD 

Our own century has introduced another international language, which most of us use but 

few are aware of. This is the binary language of computers. When interpreting coded material by 

means of electricity, speed in tackling a simple task is easy to achieve and complexity merely 

complicates. So the simplest possible counting system is best, and this means one with the lowest 
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possible base - 2 rather than 10. Instead of zero and 9 digits in the decimal system, the binary 

system only has zero and 1. So the binary equivalent of 1, 2, 3, 4, 5, 6, 7, 8, 9, lOis 1. 10, 11. 

100, 101 , 110, 111,1000, 1001 and 1010 and so ad infinitum [10]. 

2.2 COUNTERS 

Digital cOW1ters are integrated circuits that count events in computers and other digital 

system. Because they must remember past states, digital counters include memory. Generally 

digital counter consist of bistable devices or bistable multivibrators called flip-flops. The ways in 

which devices are clocked determine whether digital counters are categorized synchronous or 

asyncJuonous. In synchronous devices, one clock triggers all the Dip flops simultaneously 'vvith 

asyndu'onous or ripple counters an eternal clock pulse triggers only the first flip-flop. Each 

slIcccssivc flip-flop is then clocked by one of the outputs of the previolls flip-flop . Some digital 

counter can operate either synchronously or asynchronously. Devices can counter in an 

increasing sequence, a decrease sequence or in either increasing or decreasing sequences [11]. 

Several types of digital counters are available they include 

I. Jolmson counter 

11 . Decade COLnter 

Ill. Up-down counters 

IV. Ring counter 
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2.2. L Johnson counters 

A Johnson counter is a special case of shift register where the output from the past stage 

is inverter and fed back as input to the first stage. A pattern of bits equal in length to the shift 

register thus circulates indefinitely. These counter are sometimes called walking ring" counters 

alld find specialist application including those similar to the decade counter, digital to analogue 

conversion [12]. 

2.2.2 Decade counters 

Decade counter are a kind of counter that counts in tens rather than having a binary 

representation. Each output will go high in turn, starting over after ten outputs have occurred 

(then all the flip-flop are cleared/ reset). These types of circuit finds application in multiplexers 

and demultiplexers or wherever a scruming types of behavior is useful [13]. 

2.2.3 Up-Down Counters 

It is combination of up counter and down counter counting in straight binary sequences. 

There is rul up-down selector. If this value is kept high, counter increments binary value and if 

the value is low, the counter starts decrementing the count. The down counters are made by using 

the complemented inputs to act as the clock for the next flip-flop in the case of Asynchronous 

counter. An up counter is constructed by linking the Q out of the J-K flip-flop and putting it into 

a Negative edge triggered clock input [14]. 

2.2.4 Ring counters 

-
A ring counter is a cowlter that count up ruId when it reaches the last number that is 

designed to count up to it will reset itself back to the first number for example a ring counter that . 
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is designed using 3JK Flip-flop will count starting from 001 to 010 to 100 and back to 001. it 
, 

will repeat itself in a ring slope and thus the name ring counter is given [15]. 

2.2.5 Infrared and optical counters 

There are three types of infrared beam counter: passive, target reflective, and active. 

2.2.6 Passive infrared counter (PIR) 

The passive infrared counter operates by detecting the body heat of individual in close 

proximity to the machine (usually no greater than 4meters) Due to the small area covered by the 

beam this type of counts needs to be located very close to the path which make concealment 

difficult, particularly in an upland setting. Extreme (hot and cold) can impinge on the 

effectiveness of these types of counter and there is a tendency to undercowlt large groups 

walking closely together. Cyclists may be counted; dependent on the speed traveled. As with 

most counters, exempting the example metal detecting ones for bicycles and cars large animals 

such as deer and cattle can trigger these counters [16]. 

2.2.7 Tal'get reflective infrared counter (TR) 

A recent development these devices emit non-laser focused infrared pulse and measure 

the strength of the reflected signal. The TR bounces the infrared off people vehicles, bikes and 

can be used for any or all of them. They behave like radar and have a range of around 6 meters. 

They do used reflectors hence do not self count and are not affected by extremes of temperature 

like PIR nor do they count deer and cattle however, the small range may means that there are 

problem into concealing the equipment [16]. 
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2.2 .R Active Infrared counter (AIR) 

They operate up to arrange of around 30 meters either by emitting a constant beam to a 

reflector that bounces the beam back to the machine (retro-reflective) or by heaving a separate 

transmitter and receiver each with a power. Supply when the beam is interrupted by a solid 

object passing it, a count is triggered for an active infrared sensors power supply should be a 

consideration if 110 mains supply is available counter will required either solar panel or quite 

heavy car types batteries which need to be exchanged and recharged for example monthly [17]. 

2.3 TIMERS 

A timer is a specialized type of clock. A timer can be used to control the sequence of an 

event or process. Whereas a stopwatch counts upwards from zero for measuring elapsed time, a 

ti mer counts down from a specified time interval, like an hourglass. Timers can be mechanical, 

electromechanical, electronic (quartz), or even software as all modern computers include digital 

timers of one kind or another. When the set period expires some timers simply indicate so (e.g., 

by an audible signal), while others operate electrical switches [1]. 

Several types of digital counters are available they include: 

1. Mechanical timers 

n. Electromechanical timers 

Ill. Electronic timers 

IV. Computer. timers 
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2.3.1 Mechanical timers 

Mechanical timers regulate their speed. Inaccurate, cheap mechanisms use a flat beater 

tha t spins against air resistance. Mechanical egg-timers are sometimes of this type. More 

accuratc mcchanisms have mechanisms sim ilar to mechanical alarm clocks; they require no 

power, and can be stored for long periods of time. The most widely-known application is to 

control explosives [18]. 

2.3.2 Electromechanical timers 

Short-period bimetallic electromechanical timers use a thermal mechanism, with a metal 

fin ger made of strips of two metals with different rates of thermal expansion sandwiched 

together; steel and bronze are common. An electric current flowing tlu'ough this finger causes 

heating of the metals, one side expands less than the other, and an electrical contact on the end of 

the finger moves away from or towards an electrical switch contact. The most common use of 

Ihis type is in the "flasher" units that flash turn signals in automobiles, and sometimes in 

Christmas lights. This is a non-electronic type of multivibrator. 

An electromechanical cam timer uses a small synchronous AC motor turning a cam 

against a eomb of switch contacts. The AC motor is turned at an accurate rate by the alternating 

current, which power companies carefully regulate. Gears drive a shaft at the desired rate, and 

turn the cam. The most common application of this timer now is in washers, driers and 

dishwashers. This type of timer often has a friction clutch between the gear train and the cam, so 

that the cam can be turned to reset the time. Electromechanical timers survive in these 
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applications because mechanical switch contacts may still be less expensive than the 

semiconductor devices needed to control powerful lights, motors and heaters. 

In the past these electromechanical timers were often combined with electrical relays to 

creatc clectro-mechanical controllers. Electromechanical timers reached a high state of 

development in the 1950s and 60s because of their extensive use in aerospace and weapons 

systems. Programmable electromechanical timers controlled launch sequence events in early 

rockets and ballistic missiles. As digital electronics has progressed and dropped in price, 

electronic timers have become more advantageous [2]. 

2.3.3 Electronic timer 

Electronic timers are essentially quartz clocks with special electronics, and can achieve 

higher precision than mechanical timers. Electronic timers have digital electronics, but may have 

an analog or digital display. Integrated circuits have made digital logic so inexpensive that an 

electronic timer is now less expensive than many mechanical and electromechanical timers. 

Individ ual timers are implemented as a simple single-chip computer system, similar to a watch 

and usually using the same, mass-produced, technology. 

Many timers are now implemented in software. Modern controllers use a programmable 

logic controller rather than a box full of electromechanical parts. The logic is usually designed as 

if it were relays, using a special computer language called ladder logic. In PLCs, timers are 

usually simulated by the software built into the controller. Each timer is just an entry in a table 

maintained by the software [3]. 
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2.3.4 Computer timers 

Computer systems usually have at least one timer. These are typically digital counters 

that either increment or decrement at a fixed frequency, which is often configurable, and that 

illterrupt the processor when reaching zero, or a counter with a sufficiently large word size that it 

will not reaeh its counter limit before the end of life of the system. 

More sophisticated timers may have comparison logic to compare the timer value against 

a specific value, set by software, which triggers some action when the timer value matches the 

pre-set value. This might be used, for example, to measure events or generate pulse width 

modulated waveforms to control the speed of motors (using a class D digital electronic 

[lJllp li fier). 

As the number of hardware timers in a computer system or processor is finite and limited, 

operating systems and embedded systems often use a single hardware timer to implement an 

ex tensible set of software timers. In this scenario, the hardware timer's interrupt service routine 

would handle house-keeping and management of as many software timers as are required, and 

the hardware timer would be set to expire when the next software timer is due to expire. At 

expiry, the interrupt routine would update the hardware timer to expire when the next software 

timer is due, and any actions would be triggered for the software timers that had just expired. 

Expired timers that are continuous would also be reset to a new expiry time based on their timer 

interval, and one-shot timers would be disabled or removed from the set of timers. While simple 

in concept, care must be taken with software timer implementation if issues such as timer drift 

and delayed interrupts is to be minimized [19]. 
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CHAPTER THREE 

DESIGN AND IMPLEMENTATION 

This design can be divided into four (4) major unit or parts. These subdivisions are as 

follows: 

a. Power supply unit 

b. Keypad unit 

c. Microcontroller unit 

d. Display unit 

3.0 BLOCK DIAGRAM 

I 
I 

POWER SUPPLY UNIT 

_ __ ___ ___ _ ______ _ :::L_ 

KEYPAD UNIT I H ' MICROPROCESSOR UNIT i 
, I 
, 

Fig. 3.1 Block diagram 
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I 

I 
I ' 

, "[ 
"'- LCD SPEAKER 
v 

I 
\.. 

V 
) 

OUTPUT UNIT 



3.1 POWER SUPPLY UNIT 

The power supply from the AC mains is being stepped down to 12V AC by a step down 

transformer. The 12V AC is rectified into DC using a bridge rectifier. 

A.CMA INS 
supply 

o ---
240-220Y 10 12Y 

STEP DOWN 
TRANSFORMER 

3.1.1 TRANSFORMER 

LM7805 

Fig. 3.1 Power supply unit 

2k <? 

220 111 L-

T , 
5vOUTPUT 

I" . POWER 
INDICATOR 

A transformer is an electrical ~,C component or equipment which consists of two or more 

co ils that are linked together by mutual inductance. It is used to transfer electrical power from 

one coil to another. It can be used to change voltage, current, or impedance from one value to 

ano ther. 

Power is applied to the transformer through one of the coil which is known as the 

PRIMARY winding. Power is taken from another coil known as the SECONDARY winding. 

The primary winding converts the electrical energy into magnetic energy while the secondary 

winding converts the magnetic energy back to electrical energy. The two winding are, therefore, 

magnetically coupled but electrically insulated from each other. 
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Two types of transfonner construction are available. These are: 

../ Core-type 

../ Shell-type 

In the core-type transformer, a single magnetic circuit is used. In the shell-type, a double 

magnetic circuit is used [19]. 

240-220V to 12V 
STEP DOWN 

TRANSFORMER 
0-------..... 

Primary 
winding 

Secondary L inding 

fig. 3.2 Transformer 

3.1.2 IN4001 RECTIFYING DIODE 

In electronics, a diode is a two-tenninal electronic component that conducts electric 
, 

current in only one direction. The tenn usually refers to a semiconductor diode, the most 

common type today. This is a crystalline piece of semiconductor material connected to two 

electrical terminals. The most common function of a diode is to allow an electric current to pass 

in one direction (called the diode's forward direction) while blocking current in the opposite 

direction (the reverse direction). Thus, the diode can be thought of as an el.ectronic version of a 
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check valve. This unidirectional behavior is called rectification, and is used to convert alternating 

current to direct current, and to extract modulation from radio signals in radio receivers [20]. 

)t----

Fig. 3.3 IN400 1 diode 

3.1.3 BRIDGE RECTIFIER 

A four-diode rectifier circuit shown below serves very nicely to provide full -wave 

rectilication of the ac output of a single transformer winding. The diamond configuration of the 

four diodes is the same as the resistor configuration in a Wheatstone bridge. In fact, any set of 

components in this configuration is identified as some sort of bridge, and this rectifier circuit is 

similarly known as a bridge rectifier [21]. 

The rectifier circuit requires t\;\'o diodes to be forward biased in every half cycle of the 

input alternating voltage or current while the other is cut-off through reverse biased. Then the 

early cut-off diode comes active while the others are cut-off [22]. 
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Fig. 3.4 Bridge rectifier 

3.1.4 LM780S RREGULATOR 

The LM7808 is a three-terminal positive voltage regulators employ built-in current 

limiting, thermal shutdown, and safe-operating area protection which makes them virtually 

immune to dan1age from output overloads. With adequate heat sinking, they can deliver in excess 

of O.SA output current. Typical applications would include local (on-card) regulators which can 

eliminate the noise and degraded performance associated with single-point regulation [23] . 

LM780S regulates the 12V DC to 5V and provide a stable power supply to the microprocessor 

(with 4V to 5.2 operating range) and the display unit. 

Fig. 3.5 LM7805 
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3.1.5 CAPACITOR 

A capacitor (formerly known as condenser) is a passive electronic component consisting 

of a pair of conductors separated by a dielectric (insulator). When there is a potential difference 

(voltage) across the conductors a static electric field develops in the dielectric that stores energy 

and produces a mechanical force between the conductors. An ideal capacitor is characterized by 

a single constant value, capacitance, measured in farads. This is the ratio of the electric charge on 

each conductor to the potential difference between them. 

Capacitors are widely used in electronic circuits for blocking direct current while 

allowing alternating current to pass, in filter networks, for smoothing the output of power 

supplies, in the resonant circuits that tune radios to particular frequencies and for many other 

purposes [24]. 

Fig. 3.6 Capacitor 

A 2200flF 25V capacitor is placed in parallel to the bridge rectifier. This capacitor filters 

ripples or residual A.C components in the output of the rectifier. The resulting ripple voltage 

( dc) can be calculated. 
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The load causes the capacitor to discharge between half cycles. If the load current stays 

constant, as it for small ripple, then 

1= C
dv 

dt 
equation 3.1 

The frequency of the full wave signal is double the input frequency. The full wave rectifier 

inverts each negative half cycle, so that we get douple the number of positive half cycles. 

The effect is to double the frequency. 

Therefore, 

fout=2fin (I.e. twice the value of the input) 

dt = _1_ 
2fln 

1 
= 

2xSO 

equation 3.2 

equation 3.3 

The maximum current that can be drawn by the main circuit is determined by the voltage 

regulator following the filtering capacitor, the 7805. 

The standard 7800 series can produce output current in excess of 1A when used with 

I 

adequate heat sink. Therefore, it can supply a maximum of 1A. This current will be drawn 

from the supply. Thus I)oad =lA (maximum). The value of capacit_ance C can be calculated 

from 

C = I dt 
I dv 

equation 3.4 

But generally, dv which is the ripple voltage is chosen to be 30% of Vp where Vp is the 

peak voltage. 

Therefore, Vp = vnns-f2 equation 3.5 

Where Vrms = 12V, since the transformer of220/12V was used 

Vp = 12";2 = 16.94V 
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For bridge rectifier, V P,(OUl) = 12..[2 - 1.4 

=16.97 - 1.4 = 15.57V 

30 
dv = - x 15.57 = 4.67V 

100 

Therefore, C 
lxO.Ol 
--- = 2.141 xl0·3F 

4.67 

=2,141J.lF 

Therefore a commercial value of 2,200J.lF, 25V was used in order to reduce the ripple to the 

nearest minimum. Then the expected ripple voltage using this value of capacitor is 

dv = lXO.Ol = 4.55V 
2200 

This means that the output wave form goes from peak value of IS.S7V to (1S.S7 - 4.SS = 

11.02V). It may be noted that the input voltage to the IC regulator must be at least 2V above 

the output voltage. This is required in order to maintain regulation. 

Therefore, the peak value of IS .S7V to 11.02V is acceptable since the output voltage is SV. 

The ripple is neglected by the 780S to a negligible value. 

The average voltage going to 780S is calculated by 

V p - 0.5dv = IS.S7 - 0.5x4.55 

= 13.30V 

A 220J.lF capacitor is placed after the regulator to completely filter the output from the 

regulator. 
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3.2 KEYPAD UNIT 

A keypad is a set of buttons arranged in a block or "pad" which usually bear digits and 

otller symbols and usually a complete set of alphabetical letters. If it mostly contains numbers 

then it can also be called a Numeric Keypad. Keypads are found on many alphanwneric 

keyboards and on other devices suc985h as calculators, push-button telephones, combination 

locks, and digital door locks, which require mainly numeric input [25] . 

Fig. 3.7 Keypad 

There are several different key pads in use today. Essentially, there is the American (Ma 

Bell) classic, the new ITU/ ANSI/ISO/LEe standard, and one former standard each for the UK 

anJ Australia. Then" (it probably seemed like a good idea at the time) mobile phone 

manufacturers invented a whole bunch of new ones. 

Fortunately, there is a standard (lTU E.l61, also known as ANSI T1.703-1995/1999, and 

LSO/LEe 9995-8: 1994), and most phones built today place letters on the phone key pad 

according to that standard [18]. The following table shows how the most common touch tone key 

pads map letters to numbers: 
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2 3 4 5 6 7 8 9 0 

International Standard ABC DEF GHI JI<L MNO PQRS TUV WXYZ 

N 011h American Classic ABC DEF GHI JKL MN PRS TUV WXY 

Australian Classic QZ ABC DEF GHI JKL MNO PRS TUV WXY 

UK Classic ABC DEF CHI JKL MN PRS TUV WXY OQ 

Mobile 1 ABC DEF GHI JKL MN PRS TUV WXY OQZ 
-.------------- -_ .. _----------_._----_._-_ .. _-

Fig. 3.8 Common keypads 

There exist a number of variations on these key pads, mostly involving the use of the 

letters 1,0, Q, and Z and the numbers 1 and 0 [24]. 

The keypad is cOlmected to port 0 (zero) of the microcontroller. Port 0 (zero) of the 

microcontroller can be used both as address line and data line. When used as data line (fetch 

data) an external pull up resistance is required. 

Therefore the value of external pull-up resistance can be calculated thus: 

5v 
R = 

Is 
equation 3.6 

Where Is = O.65mA, which is the is the sinking current of the microcontroller. 

5v R=-...;;...;;--
O.65xl0-3 

= 7, 692/lF 

Therefore a commercial value of 10K,O was used ' for the design. 
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3.3 MICROCONTROLLER UNIT 

A micro controller is a single chip that contains the processor (the -CPU), non-volatile 

memory for the program (ROM or flash), volatile memory for input and output (RAM), a clock 

and an 110 control unit. Also called a "computer on a chip," billions of microcontroller units 

(MCUs) are embedded each year in a myriad of products from toys to appliances to automobiles, 

for example, a single vehicle can use 70 or more microcontrollers, The microprocessor used for 

this project AT89S52 and it belongs to the 8051 family [25]. 

The picture below describes a general block diagram of microcontroller. 

1--- 1/4" 

EJ 110 E:J Control 
Unit 

I ROM 

P't:)cp.S'tnr 
(CPU) 

, 

'. : '-.... " , 

: X 
': . " , .~" 

' ....... 

An 
entire 
computer 
ona 
single chip. 

Fig. 3.9 Microcontroller Block diagram 
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3.3.1 A T89S52 

The AT89S52 is a low-power, high-performance CMOS 8-bit micro controller with 8K 

bytes of in-system programmable Flash memory. The device is manufactured using Atmel's 

high-density nonvolatile memory technology and is compatible with the industry-standard 80CS1 

instruction set and pin out. The on-chip Flash allows the program memory to be reprogrammed 

in-system or by a conventional nonvolatile memory pro-grammar. By combining a versatile 8-bit 

CPU with in-system programmable Flash on a mbnolithic chip, the Atmel AT89S52 is a 

powerful micro controller, which provides a highly flexible and cost-effective solution to many, 

embedded control applications [26]. 
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The pin function diagram of the 8051 microcontroller shows all of the input/output pins unique 

to these microcontrollers family: 

PLO 1 Vee 

PLI 2 PO.O (ADO) 

Pl.2 3 PO.I (ADI) 

Pl.3 4 PO.2 (AD2) 

Pl.4 5 PO.3 (AD3) 

PI.S 6 8 PO.4 (AD4) 

Pl.6 7 0 PO.5 (ADS) 

Pl.7 
5 

8 PO.6 (AD6) 

RST 9 
1 

PO.7 (AD?) 

(RXD)P3.0 10 I 
EAIVPP 

(TXD)P3.1 11 
8 
0 

ALEfPROG 

(lNTO)P3.2 12 
3 

PSEN 

(INTI) P3.3 13 
1 28 P2.7 (AlS) 

(TO) P3.4 14 27 P2.6 (AI4) 

(TI) P3.S 15 26 P2.S (AI3) 

(WR)P3.6 16 25 P2.4 (AI2) 

(RD)P3.7 17 24 P2.3 (All) 

XTAL2 18 P2.2 (AIO) 

XTALI 19 P2.1 (A9) 

GND 20 P2.0 (AS) 

Fig.3.10 AT8952 Pin Function 

The 8051 architecture consists of these specific features: 

v'" 16 bit PC &data pointer (DPTR) 

v'" 8 bit program status word (PSW) 

v'" 8 bit stack pointer (SP) 

v'" Internal ROM 4k 

v'" Internal RAM of 128 bytes. 
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./ 4 register banks, each containing 8 registers 

./ 80 bits of general purpose data memory 

./ 32 input/output pins arranged as four 8 bit ports: PO-P3 

./ Two 16 bit timer/counters: TO-Tl 

./ Two external and three internal interrupt sources Oscillator and clock circuits. 

3.4 OUTPUT UNIT 

The output unit is made up of both an audio part and a visual part. The audio part sounds 

an alarm using a buzzer when the countdown is completed. The visual part displays the 

couutJown time on an LCD (liquid crystal display). The LCD is of utmost importance in this 

proj ect, because it's the major component communicating with the microcontroller. A liquid 

crystal Ji splay (LCD) is a thin, flat electronic visual display that uses the light modulating 

properties or liquid crystals (LCs). LCs does not emit light directly. They are used in a wide 

range of applications including: computer monitors, television, instrument panels, aircraft 
, 

cockpit displays, signage, etc. They are common in consumer devices such as video players, 

gaming devices, clocks, watches, calculators, and telephones. 

In choosing an LCD, utmost care was taken in selecting one that conformed to the 

popular HD44780U standard. For this project, the LCD is meant to only be written, therefore 

PIN 5 of the LCD was grounded, because When R W (PIN 5) is low (0), the information on the 

data bus is being written to the LCD. PIN 3 which is the contrast to the VCC via a variable 

resistor which serves as the contrast resistor. 
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For this project, the LCD was cOlmected to display in 4-bits mode, which requires 7 lines 

(i.e. 4 data lines plus 3 control lines). In essence, it can be said that only 6 lines were used, 

because the PIN 5 was grounded. 

Fig.3 .11 Liquid crystal display 

The audio output comprises of buzzer which automatically sounds an alarm when the countdown 

is completed. A direct current buzzer was used for the alarm system since DC was the required 

form of voltage to power the circuitries. 
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l Liquid Crystal Display J 
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16115114113112 11 10 91 817 l6. 1 5 14 1 31 211 
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? > ~ > ( 

+5V 

--=-

()--
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supply 

0---· 

~-= 1 ,.....----, 40 
PI.O "ct I--

1 39 _ PI.! 

'---- --------,PI.4 

3 IP I.l 
'-----------~ 

4 PI.l 
'------------\~ 

6 
- PI.S 

+5v 7 

PO.Ot--- -t 
38 

PO.! 1----t--1 
37 

PO.11--- -t--t-t 
l6 

PO.l 1----1- - 1--1-
3\ 

PO.41----t--t-t---j--j 
34 

10K IID'Y 8 P1.6 
~ - PI.7 

1 Ll_ 9 RST 

PO.S r-:--- -t--t- -t-- -t--t----J 
PO.6 ~3:....3 -+-+- t-+-t-- -t--t 
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~ RST 10 
PO.7 ~-+-1-1-+-t--'r---t·-

31 
EA ~-+5V 

AlE t-

'---------------:-;-- P3.0 
11 

l.----------- ---::1 P3.1 
11 

l.-------------~ Pl .l 
13 l.-___________ -;-:- P3.3 

19 
PSEN t-

18 1 9 
P1.7 t---~~ . '-"-
Pl.6 !-17 __ ...rJ...Q.. 14 

l.--------------~P3.4 
1\ 16 

L---------------;~ P3.S Pl.St-
16 15 L--------------=...._-;:; P3.6 P1.4t-
17 14 

331lF L.:.. U7 PUt-
~I' 18 13 
/I I L...:.:.. XTAll Pl.l -

I2Mllz 0 19 XTAll P2.1 ~ 
, T i20 11 1 0K -II f VSS Pl.OI--~_O-

3jpF '----~ 

POWER 
SWITCH I' LM780S--1 

BRIDGE I ~. 'I 1 
RECTIFIER I 

~ 1200~f ----r -- -22O~L 
SvOUTPUT 

240-220V to I2V 
STEP DOWN 

TRANSFORMER '----_1 _________ ,_~ 
Fig. 3.11 Complete circuit diagram 
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CHAPTER FOUR 

4.0 TESTS, RESULTS AND DISCUSSION 

4.1 TESTING 

The components needed for the construction were acquired and tested with a digital 

multi-meter to ensure that they are in good working condition and also confinn their individual 

values. The project work was first bread-boarded and tested to ensure that it's in good working 

condition. The testing was carried out module after module. When it was ensure that each 

module was working fine on bread board, then all the individual modules was then the coupled 

together. The bread board testing was done through a 9V DC supply from a battery which was 

stepped down to 5V which is the required voltage. After the bread-board testing and it was 

cnsured that it worked properly, the whole work was then transferred to Vera-board. 

The cOlmections of the circuitry were done on th¢ Vera-board by means of lead soldering 

and jumper wires. After the soldering work was completed on the Vera-board it was tested to 

ensure its working. After all comlections were ensured to be in order, the set up was powered. A 

particular time to be counted down was inputted. The sound of the alarm indicated that the 

countdown process was completed. It therefore confirmed that it is working fine. The process 

was repeated for several time input to test its workability. 
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4.2 CASE CONSTRUCTION 

A transparent plastic material was used to construct a case for this project work. The 

choice of plastic was necessary in order to achieve a light weight and also to add beauty to the 

design work. 

Fig. 4.1 Final construction work. 
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.3 RESULT AND DISCUSSION 

The countdown process was monitored by a real time to test its accuracy .. For the various 

'me inputs it was found that the digital countdown timer worked accurately. A real time was 

tatted at the same time with the digital countdown timer and it was noted that both timers 

o/llplctcJ thcir counts at the same time. Therefore from our observations it was seen that the 

igital countdown timer has the desired accuracy. 
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CIIAPTER FIVE 

5.0 CONCLUSIONS 

This digital countdown timer keeps track of time from a low value of units of seconds to 

high of hundreds of days with a fair accuracy. There are extra features like automatic alarm, 

keypad input, R TC based, time keeping and backlight This digital countdown timer counts down 

[rom as high as 256 days to zero seconds accurately. So this digital cowltdown timer is 

multipurpose. It can be use at many places and it has a very high durability. 

5.1 PROBLEM ENCOUNTERED 

1. The most evident difficulty encountered in the course of this project work was in writing 

the assembly language program for the AT89S52 microcontroller where external 

assistance was sort in order to achieve successful result. 

ll. Troubleshooting the ass~mbly language program was another problem that was 

encountered in the course of this project. 

iii. There was problem sourcing for materials needed for this project work, but was later 

overcome. 
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2 RECOMMENDATIONS 

1. A real time clock can be incorporated into the circuit to increase the timing capability. 

n. A voice response could also be used for the alarm system in place of the buzzer. 

iii. A dual power supply (AC and DC) with automatic charging system can also be 

introduced to. improve on its efficiency. 
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'. 

Dl(G OOOOH 
i"LR A 
OV RO,#OOH 
OV Rl,#OOH 
OV R2,#OOH 
OV R3,#OOH 
OV R4,#OOH 
~OV R5,#OOH 
~OV R6,#OOH 
~OV R7 , #OOH 
~B O EQU P3.0 
PBl EQU P3 .l 
PB2 EQU P3.2 
pB3 EQU P3.3 
bB4 EQU P3.4 
DBS EQU P3.5 
bB6 EQU P3.6 
DB7 EQU P3.7 
bATA EQU P3 
RS EQU Pl.2 
rw EQU Pl. 3 
~N EQU Pl. 4 
rL'JMP CT 
iVEENA:LCALL INITLCD 

LCALL CLR LCD 
RET 

I NITLCD:CLR RS 
MOV DATA,#38H 
SETB EN 
CLR EN 
LCALL WAIT LCD 
CLR RS 
MOV DATA,#OEH 
SETB EN 
CLR EN ' 
LCALL WAIT LCD 
CLR RS 
MOV DATA,#06H 
SETB EN 
CLR EN 
LCALL WAIT LCD 
RET 

INIT LCD:CLR RS 
MOV DATA,#38H 
SETB EN 
CLR EN 
LCALL WAIT LCD 
CLR RS 

APPENDIX 
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MOV DATA,#OFH 
SETB EN 
CLR EN 
LCALL WAIT LCD 
CLR RS 
MOV DATA,#06H 
SETB EN 
CLR EN 
LCALL WAIT LCD 
RET 

IT LCD:CLR EN 
CLR RS 
SETB RW 
MOV DATA,#OFFH 
SETB EN 
MOV A, DATA 
INC R3 
CJNE R3,#255,RAYZOR 
SJMP OZIL 

YZOR: JB ACC.7,WAIT_LCD 
CLR EN 
CLR RW 

ZIL: MOV R3,#OOH 
RET 

RI TE TEXT:SETB RS 
MOV DATA,A 
SETB EN 
CLR EN 
LCALL WAIT LCD 
RET ! 

AIMEOUT:LCALL VEENA 
MOV A,#'T' 
LCALL WRITE TEXT 
MOV A,#'I' 
LCALL WRITE TEXT 
MOV A,#'M' 
LCALL WRITE TEXT 
MOV A,#'E" 
LCALL WRITE TEXT 
MOV A, #' , 
LCALL WRITE TEXT 
MOV A, # '0" 
LCALL WRITE TEXT 
MOV A,#'U' 
LCALL WRITE TEXT 
MOV A,#'T' 
LCALL WRITE TEXT 
RET 

OJAY:LCALL OJ 
INC RO 
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NEOJ:JNB PO.O,$ 
SJMP ONE 

OOJ:JNB PO.l,$ 
SJMP TWO 

lROJ: JNB PO. 2, $ 
SJMP THR 

OUOJ:JNB PO.3,$ 
SJMP FOU 

I VOJ:JNB PO.4,$ 
SJMP FIV 

IXOJ:JNB PO.S,$ 
SJMP SIX 

EVOJ:JNB PO.6,$ 
SJMP SEV 

'IGOJ:JNB PO. 7, $ 
SJMP EIG 

INOJ:JNB P2.7,$ 
SJMP NIN 

ENOJ:JNB P2.6,$ 
SJMP TEN 

NE:MOV A,#'l' 
MOV R6,#1 

JMP ESS 
WO :MOV A,#'2 1 

MOV R6,#2 
J MP ESS 
HR :MOV A,#'3 1 

MOV R6,#3 
JMP ESS 
OU:MOV A,#'4 1 

MOV R6,#4 
JM P ESS 

'IV : MOV A,#'S' 
MOV R6,#S 

JMP ESS 
I X: MOV A,#'6 1 

MOV R6,#6 
JMP ESS 
EV:MOV A,#'7 1 

MOV R6,#7 
JMP ESS 
IG:MOV A,#'8 1 

MOV R6,#8 
SJMP ESS 
NIN:MOV A,#'9 1 

MOV R6,#9 
SJMP ESS 
TEN:MOV A,#'O' 

MOV R6,#O 
ESS:LCALL WRITE TEXT 

LCALL OJ 

/ 
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RET 
EENITA:LCALL INIT LCD 

LCALL CLR LCD 
RET 

I<:LLO : LCALL VEENA 

NVAL : LCALL VEENA 

EXT LINE :CLR RS 
MOV DATA,#OCOH 
SETB EN 
CLR EN 
LCALL WAIT LCD 
RET 

MARU:CJNE A,#l,TOOO 
MOV A,#'l' 
SJMP DEAR 

OOO : CJNE A,#2,TERE 
MOV A,#'2' 
SJMP DEAR 

ERE : CJNE A,#3,FOUUR 
MOV A,#'3' 
SJMP DEAR 

OUUR:CJNE A, #4, FAIVE 
MOV A,#'4' 
SJMP DEAR 

AIVE : CJNE A,#S,SEX 
MOV A,#'S' 
SJMP DEAR 

EX : CJNE A, #6, SAVEN 
MOV A,#'6' 
SJMP DEAR 

AVEN : CJNE A,#7,EITE 
MOV A,#'7' 
SJMP DEAR 

<ITE :CJNE A,#S,NAINE 
MOV A,#'S' 
SJMP DEAR 

AINE:CJNE A,#9,TAEN 
MOV A,#'9' 
SJMP DEAR 

AEN :MOV A,#'O' 
DEAR:LCALL WRITE TEXT 

RET 
ENTPIN: LCALL VEENA 

MOV A,#'E' 

TIMEE:LCALL VEENITA 

IMPRESSE: CLR RS 
MOV DATA,#SEH 

42 



SETB EN 
CLR EN 
LCALL WAIT LCD 
RET 

P NE : CLR RS 
MOV DATA,#81H 
LCALL KAMP 
RET 

I'WO:CLR RS 
MOV DATA,#82H 
LCALL KAMP 
RET 

HR:CLR RS 
MOV DATA,#83H 
LCALL KAMP 
RET 

ONE :CLR RS 
MOV DATA,#85H 
LCALL KAMP 
RET 

TWO: CLR RS 
MOV DATA,#86H 
LCALL KAMP 
RET 

ONE:CLR RS 
MOV DATA,#88H 
LCALL KAMP 
RET 

TWO :CLR RS 
MOV DATA,#89H 
LCALL KAMP 
RET 

ONE:CLR RS 
MOV DATA,#8BH 
LCALL KAMP 
RET 

TWO :CLR RS 
MOV DATA,#8CH 
LCALL KAMP 
RET 

MP:SETB EN 
CLR EN 
LCALL WAIT LCD 
RET 

o JAY 

IMEOUT: LCALL TAIMEOUT 
CLR Pl.O 
LCALL OJAY 
LCALL OJAY 
LCALL OJAY 

43 


