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ABSTRACTS
In recent years, wireless control of appliance is in practice, because of its many advantages like providing the comfort craved by us, like no wire is needed, controlling is less complicated. The controlling range of this electric wireless doorbell worked on in this project is 100m. As the electric wireless doorbell is a wireless technology-based project, it is divided into two major sections i.e., Receiver (which house the receiver components: RF receiver module and the HT12D decoder) and the Transmitter (which house the transmitter components: RF transmitter module and the HT 12E encoder). There is a melodious sound from the buzzer of the receiver section whenever the pushbutton of the of the transmitter section is pressed or pushed. This melodious sound is of a constant pitch with the range of 100m between the receiver and transmitter.


INTRODUCTION
Technology has brought a lot of awareness and has helped tremendously in solving our daily problems. It has also helped to simplify our activities. Imagine someone staying in a four storey building, his/her friend or a visitor need not to suffer climbing, since   technology has made it easier via the use of elevator. Thus, the visitor can save energy for use in something else thereby not wasting it by climbing up or being kept waiting without any response.
With advent of electronic accessories, a means of checking of a house/office holder can be easy constructed using electronic components.
AIM AND OBJECTIVES 
The aim of this project is to design and construct an automatic office door attendant that can be used to notify a visitor at door on the status of an office and the officer in the office present or absent.
STATEMENT OF THE PROBLEM 
In our day to day life activities an office is usually been used as a place of reference to a particular person, also sometimes a visitor use to come to an office, open and just go in directly without  knocking or not knowing status of what is going on inside. At all working hours an officer is supposed to be at office, but sometimes an unexpected engagement that is not related to the office work may arise that the attention of the officer may be needed, in which the officer have to leave the office to attend, say a family issue or some time it is office issue but outside the office, at  absence of the officer, a visitor may come to the office looking for the officer but is absent, and has no way to contact him/her, to resolve this issue of not knowing the status of the officer, absence  of the officer, and no way to contact him/her can be overcome by the use of this project.

METHODOLOGY 
The implementation of this project will be based on the modular approach. In this approach the design shall focused on groups of components that perform specific tasks rather than individual discrete components and integrated circuit as the case may be. GSM module is used in the project in order to send a message to the officer when a visitor visits him/her and is not around. A display  LCD is used to display the status of the officer; absent leave a massage, present, present but busy,  come back later, come in etc. A push button on the door is use to alert the officer that someone is  at the door and at the officer table for the response of the officer. A PIR sensor is used to sense  motion in the office so to send to the microcontroller to print the status on the LCD display at the  door. A vibrator is used to notify the officer of presence of a visitor at the door when the visitor  press the push button.
Conclusion 
The Automatic door attendant described in this project is capable of detecting if the owner of the office is present or not and print it on the LCD mounted at the door. By clicking the button at the door the system will informs the officer that a visitor is at the door of the office via SMS no matter  where the person is, except if the person is in the region where there is no network coverage at the  time. Also the visitor can click a button from the interface provided at the door which functions as a doorbell while the office can also click a button to let the visitor come in. 
The commonly available systems today are one where the visitor click a button and the system make a sound to notify the officer that someone is at the door. The system is very beneficial for officers who wants to know they have visitors while they are not in office. This system is very affordable and easily 
operated, so that anybody whether rich or comfortable, young or old can make use of this system. 
The circuit is an innovative device that is active in detecting the presence of officer in office 
or not. The device can be used at homes.
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i

PROPOSAL
INTRODUCTION

BACKGROUND
Technology has brought a lot of awareness and has helped tremendously in solving our daily problems. It has also helped to simplify our activities. Imagine someone staying in a four storey building, his/her friend or a visitor need not to suffer climbing, since   technology has made it easier via the use of elevator. Thus, the visitor can save energy for use in something else thereby not wasting it by climbing up or being kept waiting without any response.
With advent of electronic accessories, a means of checking of a             house/office holder can be easy constructed using electronic components. The device can also alert the house/office of the presence of a visitor by his/her door without necessary wasting a lot of time and energy. Thus the project is aimed at producing a UTILITY DOORBELL.
The attention of somebody can be drawn in many ways, such ways usually involve making a sound alert. The simplest way is the use of sound, such as bell (Buzzer). A bell helps in informing an office holder/house holder the present of a visitor. 
Conventional ways of making a sound alert includes:
i. Knocking the door of house/office holder.
ii. Shouting the house/office holder’s name.
iii. Electric bell that uses electromagnetic relay. (Electrical signal system).
iv. Electric intercom (Telephone) etc. 
In addition the project includes the message display of three (3) stages viz:  PLEASE WAIT, COME IN and NOT AROUND. The three (3) different response display are very important to humanity especially the intellectuals.
The entire system is made up of five (5) different stages as will be seen from the block diagram in Fig 2.1. Each block requires a sensible test and analysis for proper and effective operation.
AIMS AND OBJECTIVES OF THE PROJECT
The aim and objectives of the project is to design and construct an inexpensive electronic utility doorbell which can give alert for an incoming visitor.  The visitor will then be notified of the presence or not of the visited.
METHODOLOGY
The project includes design and construction of the following:
i. Power supply unit
ii. Caller stage 
iii. Automatic response stage 
iv. Response stage 
v. Display.
1.1 MOTIVATION OF THE PROJECT
It is a well known ethics that before a person get into any office, house /room he/she must have seek permission of the office/house holder via verbal or knocking alert and then wait for a response. Motivated toward saving the energy and time of the visitor and the visited. I decided to design and construct an electronic system that will help serve the purpose with ease and in shortest possible time.
1.2 SCOPE AND LIMITATION
A utility doorbell system has a varieties uncountable application which includes:
i. Administrative offices 
ii. House 
iii. Industries 
iv. Banks etc. 
The project is limited to places (areas) where there will be constant supply of electricity even though it can be supplied by DC batteries. 
1.3 SIGNIFICANCE OF THE STUDIES
The study serves as a means of   providing message display as well as sound alert for both the visitor and the visited for easy communication.
1.4 ORGANIZATION OF THE REPORT
The report of the project is organized in five (5) different chapters. After the introduction in chapter one, Chapter two will describe the functional involved in the project design. Chapter three shows the design and analysis of the individual functional blocks that make up the project. Chapter four consists of the testing which include the unit test and as well as functional blocks test. Chapter five will provide the conclusion and recommendation.

[bookmark: _Toc257629243][bookmark: _Toc257632624][bookmark: _Toc257885145]

CHAPTER ONE
[bookmark: _Toc257885146]INTRODUCTION

[bookmark: _Toc257629244][bookmark: _Toc257632625][bookmark: _Toc257885147]1.0 BACKGROUND
Technology has brought a lot of awareness and has helped tremendously in solving our daily problems. It has also helped to simplify our activities. Imagine someone staying in a four storey building, his/her friend or a visitor need not to suffer climbing, since   technology has made it easier via the use of elevator. Thus, the visitor can save energy for use in something else thereby not wasting it by climbing up or being kept waiting without any response.
With advent of electronic accessories, a means of checking of a             house/office holder can be easy constructed using electronic components. The device can also alert the house/office of the presence of a visitor by his/her door without necessary wasting a lot of time and energy. Thus the project is aimed at producing a UTILITY DOORBELL.
The attention of somebody can be drawn in many ways, such ways usually involve making a sound alert. The simplest way is the use of sound, such as bell (Buzzer). A bell helps in informing an office holder/house holder the present of a visitor. 
Conventional ways of making a sound alert includes:
v. Knocking the door of house/office holder.
vi. Shouting the house/office holder’s name.
vii. Electric bell that uses electromagnetic relay. (Electrical signal system).
viii. Electric intercom (Telephone) etc. 
In addition the project includes the message display of three (3) stages viz:  PLEASE WAIT, COME IN and NOT AROUND. The three (3) different response display are very important to humanity especially the intellectuals.
The entire system is made up of five (5) different stages as will be seen from the block diagram in Fig 2.1. Each block requires a sensible test and analysis for proper and effective operation.
1.5 [bookmark: _Toc257629245][bookmark: _Toc257632626][bookmark: _Toc257885148]AIMS AND OBJECTIVES OF THE PROJECT
The aim and objectives of the project is to design and construct an inexpensive electronic utility doorbell which can give alert for an incoming visitor.  The visitor will then be notified of the presence or not of the visited.
1.6 [bookmark: _Toc257629246][bookmark: _Toc257632627][bookmark: _Toc257885149]METHODOLOGY
The project includes design and construction of the following:
vi. Power supply unit
vii. Caller stage 
viii. Automatic response stage 
ix. Response stage 
x. Display.
1.7 [bookmark: _Toc257629247][bookmark: _Toc257632628][bookmark: _Toc257885150]MOTIVATION OF THE PROJECT
It is a well known ethics that before a person get into any office, house /room he/she must have seek permission of the office/house holder via verbal or knocking alert and then wait for a response. Motivated toward saving the energy and time of the visitor and the visited. I decided to design and construct an electronic system that will help serve the purpose with ease and in shortest possible time.
1.8 [bookmark: _Toc257629248][bookmark: _Toc257632629][bookmark: _Toc257885151]SCOPE AND LIMITATION
A utility doorbell system has a varieties uncountable application which includes:
v. Administrative offices 
vi. House 
vii. Industries 
viii. Banks etc. 
The project is limited to places (areas) where there will be constant supply of electricity even though it can be supplied by DC batteries. 
1.9 [bookmark: _Toc257629249][bookmark: _Toc257632630][bookmark: _Toc257885152]SIGNIFICANCE OF THE STUDIES
The study serves as a means of   providing message display as well as sound alert for both the visitor and the visited for easy communication.
1.10 [bookmark: _Toc257629250][bookmark: _Toc257632631][bookmark: _Toc257885153]ORGANIZATION OF THE REPORT
The report of the project is organized in five (5) different chapters. After the introduction in chapter one, Chapter two will describe the functional involved in the project design. Chapter three shows the design and analysis of the individual functional blocks that make up the project. Chapter four consists of the testing which include the unit test and as well as functional blocks test. Chapter five will provide the conclusion and recommendation.
[bookmark: _Toc257629251][bookmark: _Toc257632632][bookmark: _Toc257885154]
CHAPTER TWO
LITERATURE REVIEW
[bookmark: _Toc257629252][bookmark: _Toc257632633][bookmark: _Toc257885155]        2.0 BRIEF HISTORY OF EARLY BELLS
The oldest bells in the world were found near Babylon and were reputed to be over 3000 years old. China, India, Egypt, Japan and others ancient civilization made use of bells in different form so long ago. Therefore tracing their history seems to be difficult and unascertained.
 Generally, bells have undergone development in form and structure; thus range from primitive form to the sophisticated one we have now. It begins with mechanical means where by a hollow metal can be stroke by another metal to have useful and meaningful sound. The period where electromagnetic bell are inverted. These bells are commonly used as doorbells, in telephone circuit and in clocks/alarms. This category of bell consists of a gong that emits the ring sound.  Clapper that strike the gang and an arm to which the clapper is attached. One of the clapper arm is placed closed to a pair of electromagnet. When the control switch is ON, current flows through the electromagnetic coil and the arm is pulled towards them.
 This will cause the clapper to strike the gong. This motion of the arm   interrupts the electric current and a spring actions returns the arm to its original position, which cause the current to resume and the clapper strikes again. The process is repeated rapidly, to produce a continuous ring as long as the control switches is ON. There are so many types of bells operating with the above electromagnetic principle like; single stroke electronic bell, Tremble bell continuous ringing bell etc.
[bookmark: _Toc257629253][bookmark: _Toc257632634][bookmark: _Toc257885156]        2.1    REVIEW OF SOME ELECTRIC BELLS
[bookmark: _Toc257629254][bookmark: _Toc257632635][bookmark: _Toc257885157]2.1.1 Single stroke electric bell.
This device is operated when the switch is pressed the circuit is closed and the current flows through the magnetic coils, the coils become magnetized and attracts, the armature towards the pite piece hits gang once. The armature remains in the attracted position as long the current flows. This type of bell is frequently used in the railway and can be used for signaling purpose.
[bookmark: _Toc257629255][bookmark: _Toc257632636][bookmark: _Toc257885158]         2.1.2 Tremble bell
This type of bell is essentially similar to single stroke bell except that when the current flows the armature is attracted and a gang is struck. 
|The spring is drawn away from the contact screw, and the circuit opens. The core becomes electro-magnetized and the armature returns to its original position. This bell is commonly used as door bell for house.
[bookmark: _Toc257629256][bookmark: _Toc257632637][bookmark: _Toc257885159]         2.1.3 Continuous ringing bell
This is almost similar to trembler bell with mechanical and electrical arrangement such that the bell continuous ringing after switch has been de-pressed. The identifying characteristics of a bell are the company form. The earliest   bells were probably beaten out of the flat plates, until the advent of the metal age; small bells began to be last. Later the art of the lasting was either lost or sailed to spread as fast as civilization did, with the result that riveted plate bells came into being.
However a utility doorbell is attractive for offices, industries and house hold purposes. Utility bell exist in different forms depending on the mode of application as well as operation over the years, solid state electronics has revolutionize this field, thus leading to the development of the various types based on the basic principle available. The most popular among them are those used with doors, and are triggered by using a switch that will be mounted on the door. With many new semiconductor devices introduced to electronic in the past decades, one of which is the most important and versatile is the 555 timer which can be configured to serve many purposes. Such as monostable multivibrator, astable multivibrator; time delay etc. it is the widely used integrated circuit designed to generate pulses for triggering purposes, time delay purposes etc. The operational amplifier (OPAMP) was in used for long before the first set of timer integrated circuit. These OPAMPs are still in use today and in fact they are very good electronic components with wide variety of applications in our modern world today.
  In relation to this project a door security alarm was designed and constructed by Aisha Badamasi Muhammad (November, 2007) with simple electronic components such as OPAMPS, transistor, resistor and capacitor etc. the project is lacking some important functionalities such as automatic response stage, response stage and a message display for acknowledging the  visitor. Therefore I developed the interest of designing, constructing and testing of the project incorporating the missing functionalities so that the project will be effective and more useful to the humanity.         
[bookmark: _Toc257629257][bookmark: _Toc257632638][bookmark: _Toc257885160]2.2 PRINCIPLES OF ELECTRONIC PULSE GENERATOR AND PROCESSING IN THE PROJECT
An electronic pulse generator may be described as a device which whilst obtaining it power from a DC source (Vcc), provides an alternating output (square-wave) without changing its circuit configuration by means of mechanical switching.
As the NE555 is triggered pulse is generated which is amplified and send to buzzer and as well to a decade counter (CD 4017) for further processing. Fig.2.2. shows the block diagram of the project
 (
Power supply
Display
Caller stage
Automatic response
Response stage
)

Fig 2.1 block diagram of the Utility door bell.
[bookmark: _Toc257629258][bookmark: _Toc257632639][bookmark: _Toc257885161]        2.3   POWER SUPPLY SYSTEM
When we talk about the power supply unit in electronic we mean that the supply voltage that will energize (activate) the system. This biasing voltage is mostly a DC supply; therefore it can be obtained even from a bank of DC batteries.  The power unit used in this project is that obtained by rectifying an alternating current (AC) supply. This is preferable because of the availability of electricity. The block diagram of fig. 2.3 shows a simple power supply unit.
 (
VOLTAGE TRANSFORMATION
RECTIFICATION
FILTERATION
VOLTAGE REGULATION
)

Fig.2.2 block diagram of power supply unit  
[bookmark: _Toc257629259][bookmark: _Toc257632640][bookmark: _Toc257885162] 2.3.1 VOLTAGE TRANSFORMATION
Here a transformer is used to step down the AC supply voltage a suitable requirement of the solid state electronic devices and circuits fed by the DC power supply. It also provides isolation from the supply line an important safety consideration.
[bookmark: _Toc257629260][bookmark: _Toc257632641][bookmark: _Toc257885163]        2.3.2 RECTIFICATION
Is the process of converting an AC supply voltage to a DC voltage. It is a circuit which employs one or more diodes to convert AC voltage into a pulsation DC voltage. Rectifiers are of two types;
· Full wave rectifiers (bridge or center tap)
· Half wave rectifier
[bookmark: _Toc257629261][bookmark: _Toc257632642][bookmark: _Toc257885164]        2.3.3 FILTERING CIRCUIT
Filtering circuit is used to remove the fluctuation or pulsations (called ripples) present in the output voltage supplied by the rectifier. Of course no filter can, in practice give an output voltage as ripple free as that of a DC battery, but it approaches it so closely that the power supply performs as well.
[bookmark: _Toc257629262][bookmark: _Toc257632643][bookmark: _Toc257885165]        2.3.4 VOLTAGE REGULATION
Voltage regulation circuit is responsible for keeping the terminal voltage of the DC supply constant even when;
· AC input voltage to the transformer varies (deviation from 220V are common); or 
· The load varies.
Different circuits of voltage regulation exist. Usually zener diode, fixed IC regulator and transistors are used for voltage regulation purposes.It is impossible to obtain 100% constant voltage regulation; minor variations are acceptable for most of the jobs.
[bookmark: _Toc257629263][bookmark: _Toc257632644][bookmark: _Toc257885166]        2.4 CALLER STAGE
The caller stage consists of a 555 time and a buzzer. The mode of timer used in this project is the monostable mode.
 Characteristics of 555 timer are as follows:
· It can source or sink a current of up to 200mA 
· Timing delay ranged from micro seconds through hours 
· Duty cycle is adjusted
· It can be configured as an astable multivibrator using three external component (2 resistor and a capacitor)
· It can be configured as a monostable multivibrator with two external components i.e. a resistor and a capacitor.
[bookmark: _Toc257629264][bookmark: _Toc257632645][bookmark: _Toc257885167]2.6 OPERATION OF 555 TIMER AS MONISTABLE MULTIVIBRATOR
Fig 2.3 shows the block of 555 timer monostable. Pin 2 is a trigger input, when a   signal is applied to pin 2 the output changes state and thus revert after some times. The 555 timer is also used to produce a single pulse with accurate pulse width and this mode is called monostable mode. On arrival of trigger pulse at pin 2, the comparator 2 in the internal configuration is driven below 1/3 Vcc. When pin 2 goes low, the flip-flop sets and the output pin 3 goes high. Since the discharge transistor is turned off pin 7 floats and the
capacitor start of charge from its initial value of zero volt (0v).			
When the capacitor charges to 2/3 Vccthe flip flop reset and the output resets/goes low. The trigger pulse must start at 5v drop to 0v and then return to 5V as shown. The trigger must be of shorter duration than design output duration (pulse duration). The ON time is the time it takes the exponential charging voltage to go from 0v to 2/3 Vcc and thus the time is.
T = 1.1 ζ
[bookmark: _Toc257629265][bookmark: _Toc257632646][bookmark: _Toc257885168]Where ζ = Time constant
2.7   AUTOMATIC RESPONSE STAGE
The building blocks of this stage are decade counter/divider and transistor.The decade counter is fed from the output of the timer through pin 14 and the output of the counter are many from its name it has ten different output from 0, 1, 2… 9.
[bookmark: _Toc257629266][bookmark: _Toc257632647][bookmark: _Toc257885169]        2.7.1 DECADE COUNTER
This is a standard integrated unit that has a count input, clear input output shown in fig 2.4. This counter yields binary coded decimal (BCD), the BCD is achieved through proper feedbacks between the binary trigger, as it is   presented in table 2.1.
 It has to be noted that there is difference between the binary and the BCD sequences. The two sequences are the same for count 0, 1, - - - 9, after a count, binary sequence proceeds while the BCD sequence is reset. Hence the output of the BCD counter is a (decade) binary digital expressed by four binary digits.


			            A      B      C      D
 (
DECADE COUNTER
) (
Input 
) (
Clear 
)

 (
Fig 2.4
(a) Block diagram of decade counter
)












Table 2.1 table of BCD counter
	Count
	D C B A
Binary count
	D C B A
BCD count

	0
	0000
	0000

	1
	0001
	0001

	2
	0010
	0010

	3
	0011
	0011

	4
	0100
	0100

	5
	0101
	0101

	6
	0110
	0110

	7
	0111
	0111

	8
	1000
	1000

	9
	1001
	1001

	10
	1010
	0000

	11
	1011
	0001

	12
	1100
	0010

	13
	1101
	0011

	14
	1110
	0100

	15
	1111
	0101



[bookmark: _Toc257629267][bookmark: _Toc257632648][bookmark: _Toc257885170]2.7.2 RESPONSE STAGE
The building block of this stage and that of the automatic response stage are the same except that the pin configuration of the counter differs that is the pins use to drive the transistor. For this stage two different pins were used instead of one in the former counter. Hence their theoretical background is the same.

[bookmark: _Toc257629268][bookmark: _Toc257632649][bookmark: _Toc257885171]2.8 TRANSISTOR
Many transistors were used in the project. The entire transistors are used as amplifiers to sufficiently drive the output display unit.
[bookmark: _Toc257629269][bookmark: _Toc257632650][bookmark: _Toc257885172]        2.8.1 TRANSISTOR AS AN AMPLIFIER	
One of the most common application of transistor is to be used as an amplifier. There are three different possible configuration of a transistor Viz.
·  Common Base
·  Common Collector
·  Common Emitter.
The configurations are illustrated in the figures below in figures 2.5 (a -c)
[image: ]
Fig.2.5 (a) Common Base Configuration 

In common base, current gain is less than unity white voltage gain is above unity. It has little application as it is sometimes used to match a very low impedance source to drive a high impedance load or as a non-inverting amplifier with a voltage gain greater than unity. It also acts as a Constant current source. As the name implies in this configuration base terminal of the amplifier is common to both input and output.

	
[image: ]
Fig.2.5(b) Common Emitter Configuration 

For common emitter configuration, the emitter terminal is common to both input and the output, and it is capable of providing current and voltage gain greater than unity. 
This configuration is the most and generally used among the three and it is the one used for this project.
[image: ]
Fig.2. (C) Common Collector Configuration

         In common collector configuration, current gain is greater than unity and voltage gain is less than unity. This finds wide applications as a buffer stage between high impedance and a low impedance load.

 Collector terminal is usually common to both the input and output.  However, transistor can also be used as a switch. In many applications, the transistor is used a switch. As small basic current can be used to control large current flowing to the collector. For a transistor to acts as a switch, it must be capable of switching (swinging) between its ON and OFF states.
The ON state is obtained by forward biasing the emitter base junction, such that, the base current is large enough to drive the transistor into its saturation condition under this condition the collector current attains maximum possible value and Vcc across the transistor is very small almost zero, and  it is generally known as Vcc (sat).
 While the OFF state is achieved by reverse biasing the emitter base junction so that the collector current is negligible. In this condition the transistor does not conduct between emitter and collector, hence almost the whole supply voltage appears across the transistor and there is no potential drop across the load to ensure that the transistor saturates (switches to ON), it is best to use a base current that is about 1/20 of the chosen collector current. See fig 2.6.

 (
C 
) (
Load 
)
 (
B 
) (
1
c
 (Large)
9
)
 (
1
B
 (Small)
9
) (
E 
)

Fig 2.6 Transistor as switch

[bookmark: _Toc257629270][bookmark: _Toc257632651][bookmark: _Toc257885173]         2.9   BUZZER

A buzzer is often used in an office or in similar situation as a quite signal. In construction the buzzer is similar the trembler bell with striker and gang omitted. The armature is much lighter however and it’s in ornament is very small giving a fairly high pitched buzz. The buzzer sometimes called loudspeaker, is an electromechanical transducer that inverts an electrical signed into sound. The term loudspeaker can be refer to individual device (or drivers) or complete system consisting of enclosure incorporating one or more driver and additional electronics.
[bookmark: _Toc257629271][bookmark: _Toc257632652][bookmark: _Toc257885174]CHAPTER THREE
[bookmark: _Toc257629272][bookmark: _Toc257632653][bookmark: _Toc257885175]        3.0 INTRODUCTION
In this chapter details of the design procedure are presented. Having known the desired output specifications and the available input. The system aims at providing the most accurate and simple relationship between the input and output which will perform the prescribed task.
As already introduced in the last chapter a basic utility doorbell involves five (5) stages of operations namely; power supply unit, the caller stage; the automatic response stage; the response stage and output display unit. In the following of each stage will be elaborated and presented.
[bookmark: _Toc257629273][bookmark: _Toc257632654][bookmark: _Toc257885176]         3.1 DESIGN OF POWER SUPPLY UNIT
This project is built around 555 timer and decade counters which require a constant regulated voltage of 12V DC. However the supply to the circuit is 230, 50Hz AC this means that we have to get a regulated 12V D.C. from the source. To get this voltage from the secondary side of the transformer, the following stages are to be involved.
· Transformer Selection
· Rectification
· Filtering
· Voltage regulation
And the design of each stage will be detail in the following subsections;




[bookmark: _Toc257629274][bookmark: _Toc257632655][bookmark: _Toc257885177]        3.1.1 TRANSFORMER SELECTION
Transformer utilization factor (TUF) is given by;


TUF = 0.693 =   (3.0)
But Pdc= VL IL   (3.1) 
To obtain the current to be drawn by the system we have to sum all the currents to be drawn by individual components as follows; see table3.1;  

Table3.1 Values from Data sheet
	Component
	Quantity
	Maximum current
	Current in Ma

	555 Timer IC
	1
	200mA
	200

	Transistor
	4
	40
	160

	Buzzer
	1
	20mA
	20

	Decade counter
	2
	20mA
	40

	LED
	5
	20mA
	100

	Others
	
	150mA
	150

	Total
	
	
	670

	Approximately
	
	
	685



                 Taking the 10% allowance of the total current
					= 0.1 x 685m
        Total required current 	= 655mA 


Pdc = VcIL = 12 x 685m
		        = 8.208VA
        TUF = 0.693 =  
         Pac   =         		
            11.840VA = Vrmsx I
                But Vrms = 12 V
                       I = 11.84/12
                           = 0.9870A  ;     approximately=1.0A

Hence a transformer of 230/12 V 50Hz with a current rating of 1000mA is selected to deliver a power at unity power factor. A 1000mA was selected because of the major circuit components of the system.
[bookmark: _Toc257629275][bookmark: _Toc257632656][bookmark: _Toc257885178]        3.1.2 RECTIFICATION

As discuss in the previous chapter this entails the conversion of an A.C. voltage to D.C. and is achieved by the use of a full wave bridge rectifier circuit. 
From Transformer selection,
Vrms= 12V
Vmax= √2 x Vrms
	  = √2 x 12
	  = 16.97 V

VIP = Vmax – Diode’s Drop                                                                  (3.2)
        = 16.97 – 2 x 0.7
        = 15. 57V
Where
Vmax = maximum secondary voltage
Vip= output voltage of the rectifier
Full-wave bridge rectifier was selected due to its higher rectification efficiency typically 81.2%.
Peak inverse voltage (PIV) of the rectifier circuit
     It is the maximum reverse voltage that a diode can withstand without destroying the pn junction.
PIV for full wave rectifier is the maximum secondary voltage
i.e ;
PIV = 2Vmax      (3.2a)
	 = 33.94V
Hence the full wave bridge rectifier is more efficient and is achieved by arranging four diodes as shown in figure 3.1  
[image: ]
Fig.3.1   power supply circuit diagram 


From the above calculation IN4001diode with maximum voltage of 50V and a forward current of 1A were selected.
[bookmark: _Toc257629276][bookmark: _Toc257632657][bookmark: _Toc257885179]        3.1.3 CAPACITOR FILTER
Obviously the main function of a filter is to minimizes the ripple content in the rectifier output, since the output is pulsating. 
To compute the value of the capacitor the following equation is used.
(Vip – Vdc) 4fC= Idc   (3.3)
Where Vdc = DC load voltage 
                     F = Frequency of the input voltage

C  =                                                      (3.4)

	C  =
	
       C   =  
	
           C        = 959.384 mf
	C          ≈ 1000uf available
	Hence a capacitor of 1000uf was selected    
[bookmark: _Toc257629277][bookmark: _Toc257632658][bookmark: _Toc257885180]3.1.4  RIPPLE FACTOR

The output of a rectifier consists of a D.C. component and an AC. Component. The A.C component is undesirable and accounts for the pulsation in the rectifier output. The effectiveness of the rectifier depends upon the magnitude of AC component in the output; the smaller this component, the more the effective is the rectifier.
         For full wave rectifier the ripple factor is given by:

Y =         1                                                                                      (3.5a)
         4√3xfCVip

         =        (3.5b)


Where:
C = capacitance of the capacitor filter 
RL= Load resistance 
Idc= DC Load current 
Vip= Peak rectifier output 

  Y = 

     =   

    = 0.1268 ≈ 0.13x100%

     Y = 13%

Therefore the ripple factor is very important factor to be considered in deciding the effectiveness of the rectifier. The smaller the ripple factor the lesser the effective A.C. component and hence the more effective is the rectifier.      
[bookmark: _Toc257629278][bookmark: _Toc257632659][bookmark: _Toc257885181]        3.1.5 VOLTAGE REGULATOR

As it can be found in the manufacturing specification sheet;
i. 7800 or 78xx series regulator +5V to 24V range 
ii. 7900 or 79xx series regulator – 5V to -24V range 
Therefore, in this project 7812 IC regulator was chosen in order to have a regulated +12V DC the absolute maximum rating of 7800 series are input voltage = 40V, continuous dissipation = 1W and operating free air temperature is - 65C0 to 150C0 and a current rating of 1.5A.The table below shows the typical electrical characteristic of 7812 IC regulator.
Table 3.2. Electrical Characteristics of 7812IC regulator
	PARAMETER 
	MINIMUM 
	TYPICAL 
	MAXIMUM 
	UNIT 

	Output voltage 
	11.5
	12
	13
	V

	Input regulator  
	
	4
	120
	mV

	Ripple rejection 
	50
	70
	
	dB

	Output regulator 
	
	5
	100
	mV 

	Output resistance 
	
	0.028
	
	Ω

	Drop voltage 
	
	3
	
	V

	Short circuit 
	
	350
	
	mA

	    Peak output circuit 
	
	3.3
	
	A



[bookmark: _Toc257629279][bookmark: _Toc257632660][bookmark: _Toc257885182]         3.2   555 TIMER IC (CONFIGURED IN MONOSTABLE MODE)

The NE555 IC has a wide range of application in linear and digital circuit. Its monostable mode of configuration uses only two external timing components to provide a single pulse with accurate pulse width over a required period of time. This can be shown in the equation below.
T = 1.1. RC                                                                                            (3.6)                                                                                    
The ON time is the time taken by the exponential charging volt to go from OV to 2/3 Vcc.
For design purposes, large value of capacitor is usually used to swamp up stray capacitance. Also for the time to be taken by the buzzer to sound so as to attract the attention of house/office holder has to be moderate, that is, not to be too long to become boring and not too short to become unnoticed. Thereby 1 second was selected for this project.
Also a capacitor of value 100uf was selected. Hence the value of the resistance can be obtained using equation.
T = 1.1RC
R = T/1.1C                                                                                           (3.6a)    
=  
     R= 10 k Ohm (Available)



[bookmark: _Toc257629280][bookmark: _Toc257632661][bookmark: _Toc257885183]

 3.3 DESIGN OF DECADE COUNTER (BCD COUNTER)

To design a decade (BCD) counter that has ten states (0 to 9), the numbers of flip-flops required are four. Let us assume that the MOD – 10 counter has 10 states viz: a, b, c, d, e, f, g, h ,i and j
        STEP 1: STATE DIAGRAM 
Now the state diagram for the decade counter can be drawn as shown in fig 3.2. Here it is assumed that the state transition from one state to another takes place when clock pulse is asserted. When the clock unasserted, the counter remains in the present state.
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Fig. 3.2 State diagram of a decade counter
STEP 2: STATE TABLE 
From the above state diagram, one can easily draw the present state (Ps) and Next state (Ns) table as shown in table 3.3


Table 3.3 PS _ NS Table For Decade Counter
	Present state 
	Next state 

	(Ps)
	(Ns)

	A
	b

	B
	c

	C
	d

	D
	e

	E
	f

	F
	g

	G
	h

	H
	i

	I
	j

	J
	a


Table 3.3 does not have any redundant state because no two states are equivalent. So there is no modification required in the above state table.
STEP 3: STATE ASSIGNMENT 
Let us assign for state variables to these states a, b, c, d, e, f, g, h, i and j as follows a=0000, b=0001, c=0010, d=0011, e=0100, f=0101, g=0110, h=0111, i=1000 and j=1001. 
Then table 3.3 above Ps – Ns table can be modified as shown in table 3.4. 
Table 3.4; Ps-Ns table of decade counter (Binary)
	Present state (Ps)
 Q3 Q2 Q1 Q0 
	Next state (Ns)
q3 q2 q1 q0

	0000
	0001

	0001
	0010

	0010
	0011

	0011
	0100

	0100
	0101

	0101
	0110

	0110
	0111

	0111
	1000

	1000
	1001

	1001
	0000

	1010
	dddd

	1011
	dddd

	1100
	dddd

	1101
	dddd

	1110
	dddd

	1111
	dddd


Where: d is don’t care

         STEP 4: EXCITATION TABLE
The excitation table having entries for flip-flop in pins (J.3k3, J.2k2, J1,K1, J0K0) can be drawn, from the above Ps - Ns table using the application of JK flip-flop given earlier, as shown in table 3.5.
Table 3.5 Excitation table for decade counter 
	        PS
Q3Q2Q1Q0
	NS
q3 q2 q1 q0
	EXCITATION INPUTS
J3k3J2k2J1K1J0K0

	0000
	0001
	0 d 0 d 0 d 1 d

	0001
	0010
	0 d 0 d 1 d d 1

	0010
	0011
	0 d 0 d d 0 1 d

	0011
	0100
	0 d 1 d d 1 d 1

	0100
	0101
	0 d d 0 0 d 1 d

	0101
	0110
	0 d d 0 1 d d 1

	0110
	0111
	0 d d 0 d 0 1 d

	0111
	1000
	1 d d 1 d 1 d 1

	1000
	1001
	d 0 0 d 0 d 1 d

	1001
	0000
	d 1 0 d 0 d d 1

	1010
	dddd
	d 1d 1 d dd d

	1011
	dddd
	d ddddd dd

	1100
	dddd
	d ddddddd

	1101
	dddd
	d ddddddd

	1110
	dddd
	d ddddddd

	1111
	dddd
	d ddddddd



STEP 5: EXCITATION MAPS 
The excitation maps for J.3k3, J.2k2, J1,K1, J0K0 of the counter can be drawn as  shown in fig 3.3(a-h) 
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STEP 6: SCHEMATIC DIAGRAM  
Using the above excitation equations, the circuit diagram for the decade counter can be drawn as shown in fig 3.4
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Fig 3.4: circuit diagram of decade counter                                                                                         
[bookmark: _Toc257629281][bookmark: _Toc257632662][bookmark: _Toc257885184]3.4 DESIGN OF THE DISPLAY UNIT

The display of the project is made up of LEDs arranged in such a way that each will be powered from the output of the decade counters (i.e. CD 4017 IC).
For PLS WAIT Yellow LEDs are used all the LEDs are connected so that whenever pin 2 of the second decade counter is high the message will be displayed telling the visitor that he/she should wait that is his presence is acknowledged.

 (
PLS WAIT
)

For COME IN, GREEN LEDs are used. Here also the LEDs are connected in such a way that they will be powered at the same time to display the message to the visitor. Pin 3 of the second decade counter CD 4017 II is used to supply the unit. Whenever it is high the message will be displayed.
 (
COME IN
)

 (
NOT AROUND
)Similarly for the NOT AROUND RED LEDs are used. And is driven by the first decade counter CD 4017 ICI, to inform the visitor that the visited is not around.
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Fig. 3.5 Complete Circuit Diagram of the Utility Door Bell with Response Display








[bookmark: _Toc257629282][bookmark: _Toc257632663][bookmark: _Toc257885185][bookmark: _Toc257629283][bookmark: _Toc257632664][bookmark: _Toc257885186]CHAPTER FOUR
CONSTRUCTION TESTING
        4.0 INTRODUCTION
This chapter is mainly concerned with the construction, testing and installation of the project. It highlights how the individual components were arranged and connected together to make the complete system. All the components were tested individually for fitness, before been used in constructing the project. Also proper care was taken in purchasing of the components to avoid having inferior or bad dead components, and finally soldered on the Vero board. 
[bookmark: _Toc257629284][bookmark: _Toc257632665][bookmark: _Toc257885187]4.1 ASSEMBLY AND FIXING OF THE COMPONENTS

All the components were temporarily assembled (mounted) on the bread board in order to perform feasibility test of the circuit (and to facilitate changes where necessary). The tested circuit performed as expected by producing the sound and the response display. It was then transferred, reassembled and installed on the Vero board one by one and unit by unit for permanent connection (that is soldering), extra care was taken during soldering of both the active and the passive components to avoid over heating that may even destroy the components.   
[bookmark: _Toc257629285][bookmark: _Toc257632666][bookmark: _Toc257885188]4.2 FIXING OF POWER SUPPLY UNIT

The power supply unit was fixed on the Vero board by connecting the input of the transformer with a flexible cable (wire) that will connected to the socket outlet, while the output of the transformer is connected to the input of the rectifier circuit. The smoothing capacitor filter was fixed for filtering of the pulsating D.C, and it was connected with the output of the rectifier; and hence filter was followed by connecting a 7812 IC voltage regulator for regulation of the required D.C. voltage.
[bookmark: _Toc257629286][bookmark: _Toc257632667][bookmark: _Toc257885189]4.2.1 FIXING OF MONOSTABLE UNIT (PULSE GENERATOR)
The 555 Timer IC mounted on a base that is soldered directly on the Vero board this was done in order to protect the IC from being destroyed by over heating due to soldering and the timing components (i.e. Resistor and capacitor) were also placed and are carefully soldered. The decade counters were also mounted on the bases that are directly soldered on the Vero board. The limiting resistors, switches, capacitor, transistor buzzer etc. were all mounted and properly soldered. The three message display units were formed by soldering a number of LEDs to suit a required message. The units were soldered in such a way that a single supply will power all the LEDs so that the message is display at the same time.   
[bookmark: _Toc257629287][bookmark: _Toc257632668][bookmark: _Toc257885190]4.3 TESTING

By definition testing is to ensure that the system (project) fulfilled the specification or work according to specification (requirement).
  After the assembly and entire construction of all the unit of the project. A general testing to the whole circuit was conducted and the results are shown in table 4.1. Initially the circuit was connected or plugged into A.C. supply and the AC. Switch was switched ON the caller switch was pressed and the buzzer started producing sound that will alert the office/ house holder. Then the visited respond in pressing switch S2 and the response stage is activated


 and a message PLS WAIT is displayed to the visitor. Another press was made on the same switch and another a new message was displayed reading COME IN. To ensure the effectiveness of the project the caller switch was again pressed and the buzzer produced sound which alerts the office holder. Also there is another switch S3 different from the one pressed before. For response stage it was pressed as such the response stage is activated and a message was displayed reading NOT AROUND.
 The above steps were repeated several times to ensure the effective functionality of the circuit. Table 4.1 shows a summary of the various test conducted at several nodes in the circuit.
Table 4.1: table of testing
	S/N
	TEST POINT
	CONDITION
	EXPECTED VALUE
	OBSERVATION

	1
	Output of transformer 
	ON
	12
	11.78

	
	Output of rectifier 
	ON
	15
	14.27

	3
	Output of filter 
	ON
	16
	15.75

	4
	Output of the voltage regulator 
	ON
	12
	11.89

	5
	Output of NE 555 timer pin 3
	ON
	4---7.8
	6.6

	6
	Output of BC 140 Q1
	ON
	5---9.50
	8.0

	7
	Output of first decade counter 
	ON
	3.5---5
	4.72

	8
	Output of Q2 BC 140
	ON
	4.5---7
	6.64

	9
	Output of second decade counter pin 2 pin 3
	ON
	4.5---7
	6.52

	10
	Output Q3 BC 140
	ON
	5---9.5
	7.43

	11
	Output of Q4 BC 140
	ON
	5---9.5
	7.20



[bookmark: _Toc257629288][bookmark: _Toc257632669][bookmark: _Toc257885191]4.4 PRECAUTION

The various precautions that were adhered to during the constructions of the circuit are as follows;

i. The manufacturer’s data book was consulted to verify the pin configuration of the IC’s and relevant parameters of the components used.
ii. The Vero board layout of the circuit was inspected for open circuits and short circuits before it was powered.
iii. All soldering were done on clean mounted surfaces and exposed wire concealed to prevent short circuit.
iv. IC bases were used to avoid destroying the integrated circuits by overheating due to direct soldering of ICs pins.    
[bookmark: _Toc257629289][bookmark: _Toc257632670][bookmark: _Toc257885192]
CHAPTER FIVE
[bookmark: _Toc257629290][bookmark: _Toc257632671][bookmark: _Toc257885193]CONCLUSION AND RECOMMENDATIONS

This chapter is last chapter but not the least in this project work. It is very significant, because all the findings and some achievement so far achieved will be stated. Also a recommendation for usage and possible future modification as well as suggestion for upgrading and improvement of the present circuit will also be highlighted.  
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