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ABSTRACT 
This project is made to solve some of the problem in display board of the school of an electrical and 

electronic engineering technology of federal polytechnic of oil and gas bonny. In analogy display board, 

it is hard to read when there is electricity or at night and with times it also fed away. But with and 

electronic display board you don’t need an external electricity to see it. Because it’s brighter at night and 

it’s consume lesser power, it does not occupy space just like analogy display board, it does not required 

daily input of data so it help reduce human power and it can display both day and night without any 

obstruction  Furthermore, it will also have a rain sensor that will act as an automatic switch. On and off, 

when it’s about raining, the rain sensor will sense and send signal to the sensor relay and it will act as an 

open circuit, then the system will automatically switch off and when the rain dries of it will sense again 

and the relay will act as a close circuit or loop its will automatically switch itself on again.    

Keyword: Dot Matrix, Led, Arduino/ ATMEGA328P Microcontroller and Rain Sensor.  

 

INTRODUCTION 
Electronic digital display system as used in this report refers to a sign that uses electronic hardware and 

software to display its copy, messages or images. Also, a sign utilizing a fixed light source to provide a 

message in text, images pictures, and / or symbols that may appear to move or may appear as on/off 

messages. This is contrast to traditional non-electronic signs where the copy displayed is physically 

applied to the sign surface by printing, painting or otherwise attaching it onto the sign. The materials or 

substrate to which the copy is applied is typically paper, wood, plastic or the wall of a building. Computer 

aided design is the modelling of physical system on computer allowing both interactive and automatics 

analysis of design variant and the expression of design in a form suitable for manufacturing. This follows 

by explaining the electronics display board as a device which is fast gaining wide acceptance and 

application in the present days due to its ability to provide a very high precision timing. This can be 

described as an electro-mechanical system for processing information in which the information is 

represented by physical quantities, which are so constrained to take only discrete values that can be 

referred to as binary signals. In this research, we will implore the used of both hardware and software to 

bring about the entire project. The hardware components are solely coordinated by the AT 89551 

electronics display chip while the C-programming language is used to program the chip. In this modern 

time, solid materials have helped man to show that he really exists by doing wonders in the world of 

electronics. One major development, made possible by the enormous advances in solid state technology, 
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is the “digital revolution”. Circuits are designed to implement the basic digital logic functions 

fundamental to all digital systems. Digital electronics therefore comprises the design, manufacture and 

use of circuits for processing information in digital form (Simpson, 2012). An information display is a 

way of providing information and it is also used as an object for promotion. It can be seen in a form of 

cardboard or tarpaulin at stores / shops, sign posts, placards, notice boards and electronic display boards. 

But the advent of new technologies has made the information in the form of an electronic display in the 

world of advertisements and promotions (Gupta, Shukla and Nagwekar, 2013). The ability to display a 

short message can be useful application to be available for any business. Electronic digital display system 

is perfect for this application. It can be used for both indoor and outdoor which makes it universal fit for 

any business or event. Electronic digital display system is very efficient and cost-effective way to spread 

messages to thousands of people, without any personal contact or door to door sales. Light-Emitting 

Diode (LED) is a solid-state light source with several attractive properties for display application. LED is 

a diode that gives off visible light when forward biased Mehta and Mehta, (2014). Matrix display of 

information is based on the logic input signals processor (DSP) and or other logic device.  

LED matrix display operates on what is known as persistence of vision (POV). One LED only is 

Displayed at every point in time and your eye combine the lit LEDs to get the image This is known as the 

persistence or permanency of vision (POV) and this happens when the eyes see images that changes at a 

very fast rate of 10 scans per second. A flickering-effects is observed when the scan increases to 20 scans 

per second but when it is increase to 30 scans per second the effect is observe to be smooth.  

In this work, the display works at a rate greater than 50 scans per second and the eye observe the display 

to be steady. If we reduce the scan rate, each of the LEDs can be seen as the efficiency of the 

microcontroller clock is reduced. In this work, we will construct the electronic circuit for driving the LED 

matrix and also program the AT 89551 MICROCONTROLLER and demonstrate its operation on the 

Matrix display board. That will display 

Computer aided design is the modeling of physical system on computer allowing both interactive and 

automatics analysis of design variant and the expression of design in a form of suitable for manufacturing. 

This follows by explaining the electronics display board as a device which is fast gaining wide acceptance 

and application in the present days due to its ability to provide a very high precision timing. This can be 

described as an electro-mechanical system for processing information in which the information is 

represented by physical quantities, which are so constrained to take only discrete values than can be 

referred to as binary signals. 

In this design, we are implored the used of both hardware and software to bring about the entire project. 

The hardware components are solely coordinated by the AT 89551 electronics display chip while the C-

programming language is used to program the chip. In this modern time, solid materials have helped man 

to show that he really exists by doing wonders in the world of electronics. One major development, made 

possible by the enormous advances in solid state technology, is the “digital revolution”. Circuits are 

designed to implement the basic digital logic functions fundamental to all digital systems. Digital 

electronics therefore comprises the design, manufacture and use of circuits for processing information in 

digital form (Simpson, 2012). An information display is a way of providing information and it is also 

used as an object for promotion. It can be seen in a form of cardboard or tarpaulin at stores / shops, sign 

posts, placards, notice boards and electronic display boards. But the advent of new technologies has made 

the information in the form of an electronic display in the world of advertisements and promotions 

(Gupta, Shukla and Nagwekar, 2013). The ability to display a short message can be useful application to 

be available for any business. Electronic digital display system is perfect for this application. It can be 

used for both indoor and outdoor which makes it universal fit for any business or event. Electronic digital 

display system is very efficient and cost-effective way to spread messages to thousands of people, without 

any personal contact or door to door sales. Light-Emitting Diode (LED) is a solid-state light source with 

several attractive properties for display application. LED is a diode that gives off visible light when 

forward biased (Mehta and Mehta, 2014). It is chosen as the main component for displaying messages 
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because, today LED is the most energy efficiency example and other useful systems. Matrix display of 

information is based on the logic input signals processor (DSP) and or other logic device.  

LED matrix display operates on what is known as persistence of vision (POV). One LED only is 

Displayed at every point in time and your eye combine the lit LEDs to get the image This is known as the 

persistence or permanency of vision (POV) and this happens when the eyes see images that changes at a 

very fast rate of 10 scans per second. A flickering-effects is observed when the scan increases to 20 scans 

per second but when it is increase to 30 scans per second the effect is observe to be smooth.  

In this work, the display works at a rate greater than 50 scans per second and the eye observe the display 

to be steady. If we reduce the scan rate, each of the LEDs can be seen as the efficiency of the 

microcontroller clock is reduced. In this work, we will construct the electronic circuit for driving the LED 

matrix and also program the AT 89551 MICROCONTROLLER and demonstrate its operation on the 

Matrix display board. That will display the character; ‘‘WLECOME TO THE ELECTRICAL AND 

ELECTRONICS ENGINEERING DEPARTMENT AS WELL AS THE ORGANOGRAM OF THE 

DEPARTMENT.’’ 

 

Review of Related Works: 

Many works that have been carried out on digital electronic display board for application in different 

spheres of life. Nivetha, et al. (2013) designed and implemented an SMS based wireless notice board with 

monitoring system. This project was designed using integrated circuit (IC4017) which will send signal to 

IC 7432. His work was able proffer solution on the seamless and stress- free means of disseminating 

information that has kept the universe in limbo for ages now. 

  Dresden (2008) designed and implemented alternative transparent electrodes for organic light emitting 

diodes (OLED). In his work, he studied the use of two types of alternative transparent electrodes, 

ZnO:AL and PEDOT. These were developed for organic OLEDs. The evolution of light bulbs in the 

1880s brought about the use of electric lighting as a standard technology. The use of fluorescent and 

incandescent lamps has dominated the world today because of their low cost and long-term stability. Solid 

state lighting (SSL) is a new environmental friendly light source with potentially high efficiency. So far, 

LEDs and OLEDs have been presented as candidates for solid state lighting (Alstair, 2013). 

Several view-sequential displays have been demonstrated by developers which implement a time 

multiplexing principle and utilize a fast optical modulator, active shutters, and projection optics. Time 

sequential information is angularly multiplexed by restricting the pulp of a projection system in 

conjunctions with images being displayed on the modulator (Philip, John, Phil, & Christopher, 2007). 

Sequential systems have the advantage of using a single modulator, which is more economically feasible 

than other multi-view systems. They also provide natural reviewing zone, which is a subject of difficulty 

for other multi-view displays. However, they require large projection optics, which limits the field of 

view. They also throw away a lot of light because of the active shutter, which are included in the system.   

Obiechine, et al. (2013) designed and constructed a dot matrix information display for the office of the 

vice chancellor, Anambra State University, Uli. It was done in three stages namely the design, 

construction and working of a dot matrix information display. The project covered a fairly comprehensive 

study of a dot matrix information display. Digital instruments, signals, and related numbers and codes 

were discussed. The project was designed such that the dot matrix information display operates with 

electrical power from either direct or alternating current source.   

Emilo (2010) also designed 15 LEDs by 7 LEDs scroll message advertising billboards, this project uses 

105 LEDs to produce a screen 15 LEDs long, by 7 LEDs High for running messages. Larger displays 

showed more letters but this is the largest display that can be produced with a single PIC16F628 micro. 

Ketkar, et al. (2013) designed and implemented a LED scrolling message display system. The system 

hardware consists of an AT89C51 controller which serves as the heart of the system. The inclusion of the 

buzzer and alarm units into the design limits its area of application and makes the system unduly 

complex. In addition, Ukpa, et al. (2013) developed a SMS Controlled Digital Display System using 

multiple microcontrollers namely PIC16F877 and PIC16F628 and a SAGEM MYX5-2 phone.  
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II THE GENERAL OVERVIEW DESCRIPTION OF THE ELECTRONIC DISPLAY BOARD 

 MODULE OF ELECTRONIC DISPLAY BOARD: the system is divided into six modules namely 

2.1.0 Transmitter  

Transmitter is a device that is used to transmit signal to free space at certain frequency. The signal source 

is modulated by carrier into a modulated signal to ensure it is received by a receiver. The transmitter used 

in this project is FM-TX1 that operates at 433.92MHz.  

The transmitter is designed to work in pair with receiver FM-RX1. With additional simple antenna, the 

transmitter can be used to transmit data up to 200m range. The range depends on several factors. One of 

the elements that is antenna design. In theory, the 200m quote range is a reliable range over open ground 

using ¼ whip antenna at both end with 1.5m above ground. Smaller antenna, interference or building will 

reduce the reliable range to 25-30m range. Increase the size of the antenna and slower the data transfer 

will increase the reliable range. 

2.2.0 Receiver 

The receiver is used to receive signal from free space through the antenna. The modulated signal is then 

demodulated to obtain the original signal. Demodulation process is important to separate between carrier 

signal and modulating signal. Like the transmitter, the frequency of receiver that used is 433.92MHz. The 

type of the receiver is FM-RX1. 

The characteristic of a receiver must be similar with transmitter. If the characteristic is not equal, the data 

cannot be transferred to the receiver. FM-RX1 can receive data from FM-TX1 in the range of 200m in 

open and 25-30m when there are obstacles. The range is also influenced by the size of the antenna and the 

environment. The larger antenna, the better receive. 

2.3.0 Antenna 

Antenna is the most important part in wireless project. It is an interface between the transmission line and 

the space to propagate electronic wave. It converts the electrical energy into electromagnetic wave for 

transmitter. Similarly, on the received side, the electromagnetic signal is converted back to electric signal. 

Antenna is a passive device that power radiated by transmitting antenna cannot be greater than the power 

entering the transmitter. The antenna is reciprocal that means the same design can works equally well as a 

transmitting or a receiving antenna. In this project there are three types of antenna that can be 

implemented in the project. They are helical antenna, loop antenna and whip antenna. 

Helical antenna is a wire coil antenna. This antenna is efficient because of small size. It is designed by 

wounding 0.5mm enameled copper wire on a 3.2mm diameter cylinder to form wire coil. 

Loop antenna on the other hand, is a loop of PCB track, tuned by fixed or variable capacitor to ground at 

the hot end. Loop antenna has a high immunity to proximity detune but the performance is ineffective.  

On contrary, whip antenna is a wire rod antenna, PCB track or combination connected directly to the 

transmitter or receiver. The optimum length is 17cm(1/4  wave/433.92MHz). It is important to ensure the 

antenna is well away from hot spot in the circuit to avoid serious detuning. The antenna choice is 

important to ensure maximum performance 

 

2.4.0 THE CAPACITOR 

The capacitor is used to allow AC signal to pass to the input of the timer integrated circuit (IC) while the 

DC signal is blocked. The capacitor used in the power circuit of this project is to filter the ripples that 

may be found in the power supply section and in the switching stage. The specifications used in this work 

are 100µf, 10nf, 1nf. Various types such as electrolytic capacitor, ceramic capacitor and mica capacitor 

were deployed.   
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3.5.1 Design Calculation for Capacitor   

The equation for calculating the minimum capacitance required is given by Stackexchange (2014):  

                                   𝐼_max×𝑇_𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 

𝐶_min =            

                           𝑉_𝑏𝑒𝑓𝑜𝑟𝑒𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒−𝑉_𝑎𝑓𝑡𝑒𝑟𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 

   (2)       

Where: C_min = minimum capacitance required,   I_max = Maximum current going out of the LM7812 

regulator  

 T_discharge = discharge time of reservoir capacitance in the case of half-wave rectifier  

 V_beforedischarge = voltage at the beginning of discharge period  

 V_afterdischarge = Lowest input operating point for LM7812 voltage regulator  

With the following determined values:  

I_max =0.25A, V_beforedischarge = 15V  

V_afterdischarge = 2V  

 1 1 

T_discharge = 16.6ms, but since a diode is being  

 f 60Hz 

used, to give a full-wave rectified output,  

 

 

2.5.0 Encoder and Decoder 

Encoder and decoder are used in the project to ensure only the intended receiver receives the signal. This 

is due to the fact that the signal is broadcasted using radio wave. Thus, it allows the signal to be received 

by any receiver with the same frequency. The devices also play a role to convert data from parallel to 

serial and conversely. 

The type of encoder and decoder that will be used is this project is HT12E and HT12D. Both of these 

devices have 255 possible addresses. Data transmitted use 4 bits while address uses 8 bits. Only the 

receiver with the same address as the transmitter will receive the signal. 

2.6.0 Keypad 

Keypad is a device that is used to key in the data to microcontroller. The most common keypad is 4X4 

where it contains of 4 rows and 4 columns as shown in figure 2.3.5 In order to simplify the design, a 

keypad encoder (74922) is used. Table 2.3.5 is a simplified truth table of keypad encoder. 
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                            Figure 1.0: keyboard columns and rows 

 

 

 

 

 

 

 

 

    

Table 1.1: Truth table of keypad encoder 

2.6.0 6    Microcontroller 

MC68HC11 is the most widely used microcontroller in today’s technology. The microcontroller can 

operate in four mode of operation. They are bootstrap mode, single chip mode, special test mode and 

expanded mode. Due to the limited of the input/output and memory, the expanded mode is used in this 

project. 

Figure 1.2 is a simple block diagram for brief diagram on microcontroller 68HC11 expanded mode. 
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Figure 1.2 is a simple block diagram for brief diagram on microcontroller 68HC11 expanded mode. 
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2.7.0 Liquid Crystal Display (LCD) 

Liquid crystal display (LCD) is another common output device. There are various type and model of 

LCD available in the market. One of them is given in figure  

Table 1.2 shows the pin configuration for LCD. 

                           

 

 

 

 

 

 

 

 

 

 

Latch  EPROM 

74373  2764 

   

Decoder  RAM 

74138  6264 
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Figure 1.3 LCD ACM 1602A panel 

 

The role of LCD in the electronic notice board is to reveal the information at the transmitter before it is 

transmitted. This will allow user to update, replace and cancel the information. 

 

III THE COMMUNICATION ARCHITETURE 

3:0 DOT MATRIX 

Dot  matrix  display  becomes  more  widely  accepted  because  of  its   utilization  of  the  modern  

technology  having  abilities  of  displaying   moving and static text and images. There are two types of 

the dot matrix display; the LCD dot matrix display  and  the  LED  dot  matrix  display.  Due  to  the  

reoccurring   problem  with  the  LCD  and  the  difficulty  with  combining  different   display module, 

the LED dot matrix display is the most common and most times when the word dot matrix display is 

mentioned it directly  refer  to  the  LED  dot  matrix  display.  The  dot  matrix  display  is  a  form  of 

electronic digital display system which as being used in the world of  advertisement,  in  warning  signs  

on  roads,  railway  lines  and  direction  guides  and  location  awareness .  They  are  also  made  use  in  

public places  such  as  hospitals,  airport,  bank,  stock  exchange,  bus  stand,  restaurant, etc. 

3:2 Design block diagram 

The  design  block  diagram  indicates  the  stages  involved  and  the  working  operations  of an 

Electronic display Board,  linking  both  the  software  and  hardware  parts.  It  shows  the  first  stage  

which  is  the  programming  stage  from  which  instructions  is  being  sent  and  this  which  is  done  by  

dedicated  user  interface  software  which  states  what  is to be displayed on the set of modules. It also 

shows the power supply stage which is the heart of the operations i.e., the power source which energizes 

the controller card and the led modules. 
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The Block Diagram OF The Electronic Display Board 

IV  RESULTS AND DISCUSSION 

4:0 The operation of the system is to send information from transmitter to receiver and reveal the 

information on the dot matrix which is located a distance away by using wireless technology. At the 

transmitter, the users key-in the information by using keypad and the information will be displayed on the 

LCD. The user may change, replace or even delete the information using the proper key. 

If the user is satisfied with the data information, he can transmit the data to the receiver by pressing 

appropriate key to send the information. 

Then the data are transmitted using FM-TX1 transmitter as shown in figure 2.6. The data normally are 

converted from parallel to serial and encoded before they are transmitted. Antenna plays an important role 

to ensure all the data transmitted to the destination. At the receiver, the data is decoded and converted into 

parallel data. Then the data is transferred to microcontroller and displayed on the dot matrix. 

 

V CONCLUSIONS AND RECOMMENDATIONS  

A moving message display or a scrolling message is an excellent method of communicating information. 

The smooth sailing effect of the alphabet or the characters is not only adorable but also attractive, when 

information becomes accessible through a short-time passage. Moreover, development of an electronic 

display board was accomplished. The board is used to display a welcome message for visitors of the 

Department of Electrical/Electronic Engineering Technology Federal Polytechnic of Oil and Gas Bonny 

Island Rivers state as well as the staff names in the department. All the components used in the 

construction of this project were sourced locally. Further improvements can be done by introducing PIC 

microcontroller to the project. 
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