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ABSTRACT

This design implementation of this electronic sequential sign post display employs the use of some specialized components. This section of the project introduces the reader to the different section of the project and the components that makes them up.

Emphasis are laid on describing the behaviour and operational system of the components as related to the project modeling, analysis, design and implementation of an ELECTRONIC SIGN POST, which is made up of a power supply, a shift register, a counter, multivibrator (555CMOSI.C) transistor, relay, resistors of different ohmic values capacitors, sensitive mic (for the switching system) and 220V AC lamp.
DESCRIPTION/FUNCTIONS OF THE COMPONENTS USED IN THE PROJECT
1.
POWERS SUPPLY/TRANSFORMER

The power supply is culmed produce power required by the component to function. It coverts line voltage which is AC to DC and to a level that can be used by the various components. This is achieved by the use of a step down transformer to step down rectify, filtrate and regulate the line voltage.

CIRCUIT SYMBOL
THE SHIFT REGISTER

The shift register is a serial-in, parallel out register, it is responsible for the display “WELCOME TO ELECT/ELECT DEPT.” WELCOME” comes up frist, after some time interval which will be determined by the 1MSO resistor or a variable resistor “TO” come up, followed by “ELECT/ELECT” and finally “DEPT”.

The process is repeated, The counter is a decade counter with a decorded outputs. It controls the boarder display pattern in the form of light laser pattern. 

The rate at which the lights display is determined by the frequency of the 55C1MOS timer chip which  acts as a clock generator that generates square wave to the counter.

Hence, the timing of the whole circuit is controlled by the four 555CMOS I.C. in the circuit. Each timer controls the sequence of each lamp at the terminal with the help of the relay drive.

CIRCUIT SYMBOL
RELAY

A simple relay is made from a coil of wire wound around a soft iron core with the ends of this coil at erminals, when it is energized the soft iron core become a magnet and attracts the armature.

The working principle of simple normally open relay found a wide application in this circuit for the switching “ON” and “OFF” of the lamps.
TRANSISTOR

This is another three terminal semi-conducting device. It is basically made of N-type material and P-type material.

A simple transistor is of two types namely:

NPN transistor and 

PNP transistor 

A transistor always performs two or more functions in a circuit, it can either function as:
1.
An amplifier 
2.
A switch.

This functions depends on how it is connected in the circuit. In this work, we are going to dwell much on it’s function as a switch. 

The output squared wave signal from the timer is fed to the base of the PNP transistor this signal suffers several venations at the function of the transistor. Finally, passed through the emitter of the transistor to trigger the relay as required.

CIRCUIT SYMBOL
DIODE

This is a semi-conductor device that allows current to flow only in one direction, (depending on how it is connected in the circuit). It can be connected in either forward or reverse direction.
CIRCUIT SYMBOL

A SIMPLE DIODE
CAPACITOR

In it’s simple form, it is just a device or component which is used to store electronic charge. It is known by its charging and discharging principle. When it is connected current will flow into the capacitor until it is full then it discharges gradually.

The two types known are:
1.
Fixed capacitor 
2.
Variable capacitor under fixed we have 
a)
Electrolytic capacitor (polarized)
b)
Non-electrolytic capacitor (non polarized)
CIRCUIT CONNECTION

A capacitor can be connected either in series or in 
parallel. When connected in series, the equivalent 
connection is this CT = 1 + 1 + 1 + 1 + 1 ------------- 1




   CT  C1   C2  C3    C4  
      Cn
When connected in parallel, the equivalent connection is thus:
CT
=
C1 + C2 + C3 + C4 ------------------------------Cn.

The S1 unit is farads “F”.
CIRCUIT SYMBOL
RESISTOR

This is the most commonest component found in an electronics circuit.

It is a device that offers opposition to the flow of electric current. The amount of opposition depends on the ohmic value of the resistor.
TYPES OF RESISTOR

Just like capacitors, we have types of resistors
1.
Fixed resistors
2.
Variable resistors.

Both fixed and variable have no polarity, it can be connected in either way round.
CIRCUIT CONNECTION

It can be connected in either series or parallel. When connected in series the equivalent connection is thus:

RT
=
R1 + R2 + R3 + R4 -------------------------- Rn

While when connected in parallel, the equivalent connection is thus:

RT
=
1/R1 + 1/R2 + 1/R3 + 1/R4 --------- 1/Rn
CIRCUIT SYMBOL
     
OR 
        
CHAPTER ONE
INTRODUCTION
As we all know that every good work deserves favour, Advertising by ordinary sign post as a means of promoting business in Nigeria has suffered neglect as far as benefit from increasing sophistication in the electronics industries is concerned. 
This project was undertaken to give a lasting solution and establish electronic sign post as a useful means of advertising any time of the day (day/night). Such electronic sign post give life on advertisement and promotes security purposes. 
For security purposes, intermediate display can be used to easily draw the attention of possible victims to avoid danger. For example “DANGER” “KEEP” “OFF”.
“STOP” 
“SLOW DOWN”
“HARZARD ZONE”.
The same principle is also applicable in the implementation of traffic light and other related control system.
In advertisement, the entertainment of words related to business enterprises or organization displayed in a digital pattern attracts the attention of people and possible customers. 
Previous works done on display system used integrated circuit for system control. Some also used discrete components, but for the sake and ability to use both integrated circuit and discrete components together a more functional display pattern was achieved. Some  system use an arrangement of light emitting diode inform of a lettered word. This (LED) light emitting diodes are arranged either in parallel or series form in such a manner that they illuminate to display a series of lettered word.
A disadvantage now emerged in the sense that the break down of one light emitting diode will automatically effect the rest ones. To overcome this short coming, we decided to make use of 220V discharge lamp which could be easily rectified in terms of fault.
CHAPTER TWO
LITERATURE REVIEW

It is interesting to note that more attractive the sign post is, the more it attracts peoples attention, the more effective the advertisement is. To achieve this, attention was paid to electronic other than mere writing sign board with in K or paint.

A lot of people have contributed in one way or the other in advertising technology through the use of neon sign post and electronic sign post with discrete components, but in this project we used both discrete and integrated circuit, we also used AC bulbs instead of light emitting diode (LED).

Based on the discovery that we have made, the particular project can be designed in better way by use of ordinary integrated circuit like the one used in this particular project.

The design of this system shows that it is possible to programe the pattern to be displayed in ROM (Read only memory) chip. This would reduce not only the complexity of the work but also the component count and cost effective.

It also increases reliability as well as potentialities, which could be achieved by using a microprocessor, due to its characteristics, it has ability to move the pattern in any direction or sequence at any speed thereby creating room for more sophisticated and attractive design which give more improvement to information technology. 

For the latest development with the aid of a microprocessor and some other speed gadget. Incorporated can be used to achieve a more and better advertising device which will have the ability of displaying and timing at the same time. A system that has the above ability is termed an audio visual system.
CHAPTER THREE
METHODOLOGY

This is the ability of an electronic sign post to display a set of word within a variable duration. Hence, to achieve this the system has the following specifications.
1.
The four logic I.C. to control the four pattern “WELCOME” “TO” “ELECT”/”ELECT” “DEPT”.
A transistor/relay drive which serves as a switch, this enable the system to come ON and go OFF within a give time interval known as systems time constant.
Uses four sequences which start and continuously repeating. 
The block diagrams of the system and the stages involved is shown in fig. 3.1 so as to enable us realize the above specification action. The set of four patterns chosen are “WECOME” “TO” “ELECT/ELECT” “DEPT”. the process is repeated. 

BLOCK DIAGRAM OF A SEQUENTIAL SIGN POST DISPLAY

Hence the above specification are achieved through that of the following method in the different sections for the shift register, the input to the leg”2” of the CMOS 555 will undergo several processes and is given out through the leg”3” at the terminal of leg”3”, there will be a kind of signal division at the juction, part of the signal will pass through the relay drive to trigger on the 220V lamp when this happens “WELECOME” will come ON. The remaining signal will be shifted to the 2nd stage of the system to trigger the relay drive which will in turn trigger the second 220V lamp to display the word “TO” the same process is applicable to the 3rd and 4th stage. 

The timer used is the most popular integrated circuit for producing pulse the timer IC has modes of  operation either as an AS table (treasuring) multivibrator or as a constable (one – short) multivibrator.

Hence, A stable multivibrator characteristic is used in this project since the clock is required, with frequency of the squired wave (pulses) F and period T which is measured as F = 1 
CHAPTER FOUR
POWER SUPPLY

This project made use of a well rectified, filtrated and stabilized power supply. This involves the arrangement of components in a given order. Hence, this chapter will concentrate much on the power system of the project which is made up of the following components. 
1.
Transformer (Step-down)
2.
Rectifying diode
3.
2200f/1,6V polarized capacitor
TRANSFORMER (STEP – DOWN)

A transformer as we all know is a device that is capable of stepping up or down a given voltage and current.

It is made up of a steel sheet “E” consisting of laminated sheet about 0.35m tick, insulated with or mixture of flow chalks and water which, dried and adhere to the metal. 

The lamination helps to reduce the losses due to eddy currents, induced by the alternating magnetic flux. The vertical portion of the core are the limbs, hence the limbs are wound with coil x and y. coil x is connected to the supply (primary coil) while coil y is connected to the load (secondary coil).

When an alternating voltage is applied to x it circulates an alternating flux in the steel core with mean path through clotted line “L”. assuming through y by electromagnetic induction. 

Total e.m.f induced in Y = N2 x emf per turn 

Total emf induced in Z = N, x emf per turn.

Magnetic flux forms connecting link between the primary and secondary circuit so that any e.m.f in the primary coil thereby, enabling the primary current to vary approximately proportional to the secondary current.

Since primary power factor (1,V,X,) = secondary power factor (12 V2 X2).

i.e. 11
=
U1 ----------------------------------- (1)

      12

V2
Full load primary ampere turns = full load secondary ampere turns.
Also 11N1+ = V1 ----------------------------------------- (2)
11 = N1 = V1 ------------------------------------------- (3)
12    N2    V2
TRANSFORMER ARRANGEMENT

A SIMPLE EQUIVALENT DIAGRAM OF A TRANSFORMER
FULL WAVE RECTIFIER VOLTAGE WAVE FORM
Fig. 3.3:

As we can see, the AC wave form from the main supply (NEPA) is  converted to DC which is suitable for the system use. Fig 3.2 shows the complete circuit diagram of the rectifying circuit while fig 3.4 show the input and output wave form of the rectifying system.
DIAGRAM OF A FULL WAVE RECTIFICATION

From the rectification fig 3.4, it is called full wave rectification. It is made up of two diodes as shown in the diagram fig 3.4. and its respective wave form shown in fig. 3.3.

When point A is positive with respect to point B, diode D1 will conduct while D2 is reversed diode. Hence there is a voltage output similar to the peak input from the secondary loss voltage since one diode is conducting in series for each output half cycles.

This type of rectification gives improving average dc voltage which reduces AC ripple. The capacitor connected in parallel serves to filter and also remove A.C. ripple to give a pure desirable D.C. voltage. The reversed voltage breakdown valve is important. The maximum reverse voltage across a diode is called peak inverse voltage (P.I.V.) and it is equal to voltage peak in the half wave rectification.
FILTRATION

After rectification, filtration has to be done in other to remove (filter off) the A.C. ripples from the output voltage since the pulsating A.C. produced is not suitable for use in the electronic circuit.

When the voltage of the capacitor reaches it’s peak value, it will start to charge and discharged making the voltage at the filter (capacitor) higher than the voltage across the rectifier output so that charges stored in the capacitor will be dumped into the circuit as an output.

At peak pulsating of DC wave from filter (capacitor) voltage.

V peak = 1.44 x Vrms
Ripple output of filtered power supply 
R
=   
1


    333RC1 
R
=       1


     2VfCRL
where 2 (3F = 333)
The aim of connecting a capacitor in parallel to the external load is to minimize or eradicate completely the ripples and give a better approximation of D.C. voltage.
The capacitor prevents output voltage from falling to zero as the diode cuts off, it is achieved by giving out charges stored during the forward current flow which always risk to peak voltage. Hence the voltage across the capacitor and the output voltage fall exponentially with a time constant.
The instantaneous voltage across capacitor and load at any time during the period the diode is cut off given by 
V1
=
VPK – Dde– t Volts
If the time constant chosen to be much grater than the period of supply wave form, then the capacitor will not lose much of it’s charge before the diode conducts. As a result of the lapping, the output wave form consists of a mean value upon which is superimposed a ripple voltage, the peak value is given by “V” ripple = (VPK – VD) = Vdc.
The ripple could be reduced by increasing the time constant so that capacitor discharges more slowly and will therefore not have fallen back so much when the input voltage again causes capacitor to charge. It can be increased by using a larger value of capacitor making sure that the value is still within the upper limit value. Fig 3.5 explains the voltage and current waveform for a capacitor smoothed full wave rectifier circuit.

Fig 3.5
VOLTAGE AND CURRENT WAVE FORM OF A CAPACITOR SWITCH HALF CYCLE 
CHAPTER FIVE
SEQUENTIAL COUNTER

Counter is a group of flip-flop register used to store binary data. Hence it can be modified in a way that can be shifted from left to right or vice versa along the group.

Based on working principle of the counter, it has so many practical applications. One good example includes that of a temporary storage element on buffer. Stage which can be used in computer application where the processor with its high speed operation may have to deal with slower peripheral. Again in the case of output data transfer from the processor to a peripheral, the buffer counter may store the output data, allowing the processor to proceed with other tasks while waiting for the processor. There is need for a shift register that can handle parallel data, for data transfer from processor to peripheral, the register will be parallel loaded and read out serially. This type of register is called parallel in serial-out device.

For data transfer from peripheral to processor, the information is fed in serial and read out in parallel. Finally shift counters are register available in parallel in, parallel out (P1P0). For this project serial in and parallel out device is used in order to meet-up the specification given. The IC is an eight bit S1P0.

This is the 4094 which has gate serial input “A” allowing control over the input data, since a low input inhabits entry of a new data and reset the first flip-flop at the next clock pulse. Data a the serial may be changed while the clock is higher or lower, but must meet the set-up requirement to be entered clocking occurs on the low to high transition of clock input. The shift register D also used for shifting pulses to chips pf different characters like the chips for “WELCOME” “TO” “ELECT/ELECT” “DEPT”.
CHAPTER SIX
TRANSISTOR/RELAY DRIVE (ACTUATOR)

OFF and ON states are used mainly in switching circuit in digital system, while the amplifying state (normal transistor operation) is used in linear amplifying circuits. The state can be understood more by references to the d.c. characteristic. Hence many states of inter-related characteristic can be drawn but the most useful set of those are the input variable IB and output variable IC.

On the side of input characteristic, for BV (Base voltage) threshold value. The base current increases rapidly for only a small increase in voltage. This characteristic is very similar to the diode characteristic in form but the position is modified slightly with changes in the collector voltage VCB. In the linear or amplifying region, these changes are usually negligible but if the collector voltage VBE is higher, the transistor is in the ON state with the increase in IB.

When the input characteristic of UBE is less than the threshold, the transistor is in OFF state. The base current is then known as the reverse leakage current ICEO which is typically only a few nano amps.

Considering only the output characteristic, first case when IB is set to maximum as VCE is in creased from zero, it is initially less than VBE, so the transistor is in ON state. The collector current IC rises rapidly with increase in VCE until VCE exceeds VBE, the collector – base junction becomes severs biased and the transistor moves into the linear biased.

In this region, further increase in VCB result in only a small change in VC and the characteristic becomes nearly horizontal.

The exact value of transistor under this condition depend on the particular value of the base current IB. the relationship between the two current in this state is given by IC = hfE (i.e dc current gain or amplifying factor).

The value of LFE lies on the range of 10 to 100 and each value of IB results in a different horizontal characteristics. In the on state, all these characteristic follow the same time and the transistor is said to be saturated.

CHAPTER SEVEN
DESIGN OF AN INTEGRATED TIMING CIRCUIT

The operation of the entire digital circuiting system is being controlled by the timing circuit and the most popular I.C. used is the COMS timer. For efficient and a proper working of this system time, it is supported in connection with the following peripheral components. 
Three capacitor of different values 
Two resistor of different values 
One transistor (PNP)
One DC relay 
One diode etc.
The timer I.C. is design to receive input pulse through the gate two (2) which is achieved by passing signal (voltage) through coupling capacitor, the signal will now undergo some certain variations and finally come out  through the gate in a  squared wave form as shown in fig. 3.6.

Fig. 3.6:
Diagram showing the output wave form produced by the I.C timer. This timer I.C. is a good type of device used in the implementation and operation of an astable or constable multivibrator.
MONOSTABLE MULTIVIBRATOR

A monostable multivibrator has a single state when a trigger pulse is applied. The ftip-flop switches for a time determined by external timing components, after which it switches back to the stable stage.

This timing component can either be a capacitor or resistor.

TIMER CONNECTED AS AN ASTABLE
ASTABLE MULTIVIBRATOR

Astable multivibrator has two  stages with time intervals determined by external components. It generates a rectangular wave form by using either timing circuit (for systematical output) – having equal times for two period T1 and T2. 
In this project, the timers are connected in astable mode. It has external timing components resistor and capacitor used to achieve the required time interval. Bellow is the block diagrams of the timer used as an astable multivibrator.
AYBCHRONEOUS COUNTER

Counter is a certain type of resistor that can be used to count pulses. JK ftip-flop is the most popular and certainly the most flexible type.

There are two types of counter.
a.
Asynchronous counter  
b.
Synchronous counter.
A.
ASYNCHRONOUS COUNTER  

In Asynchronous counter, the pulses to be counted are applied to one end of the counter and the binary output then records a count of 0 or 1. When the count exceeds I, then the stage must reset to 0. the carrier  of I is transferred to the next stage.
B.
SYNCHRONOUS COUNTER

Synchronous counter has clock pulses applied at each stage of counter simultaneously so that all output changes occur simultaneously.
A COMPLETE CIRCUIT DIAGRAM OF AN ELECTRONIC SEQUENTIAL SIGN POST
       Diagram
CHAPTER EIGHT
CONSTRUCTION AND FINAL PACKAGING

For the efficient of this project, both in designing and construction where achieved by gradual procedures. At the start, it seemed a bit difficult and was yielding a discouraging result bit God being so kind to us, w where able to arrive at our desired result.
COMPONENT TESTING

This is the check carried out on each component that was used.

This was done to check the condition of each component before usage.

Check or test carried out where.
i.
Test for conductivity 
ii.
Test for heat resistance 
iii.
Test for durability
iv.
Test for originality     
v.
Test for half life of the component.

After all these test, we where convinced that all the components where sound and good for the project. The reason for such test is to avoid the use of bad component. 
COMPONENT LAYOUT

It involves the assembling of the component on a vero board in identifying the various positions of the component and how they will be interconnected. 

Hence for accuracy and simplicity we, first projected  the components on a project board to conferm the working system before transferring them on a vero board for final arrangement and soldering .
WIRE CONNECTION OF THE DESIGN

After the component layout, wire connection design was done.

This was achieved according to the component layout, hence making provision for easy location of the pins and how they can be connected with one another. 
PROBLEMS ENCOUNTERED/SOLUTION

Much problems were not encountered. In the construction of the project, hence due to the complexity of the design, a lot of component were not available in the market. We had to order for it from a far place, we also have the alternative of using some equivalent components. 
TEDIOUSNESS OF THE PROJECT

The packing and handling of the component were done under a great precusion and carefulness since some of the components are very delicate. Hence, they can break if not handled properly. Also the connection and soldering of the IC legs made the job so complex due to it’s ting legs.

We were very meticulous during soldering in order not to bridge the legs that are meant not to be bridged.
NON AVAILABILITY OF MATERIAL

Some of the chips (proposed to use) in the design and implementation of this project were not found as we said before. This made us to go for the alternative of using equivalent components. 
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