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ABSTRACT 

The technology of displaying message is an important part of communication 

and advertisement. In recent times, Wireless communication has announced its 

arrival on big stage and the world is going with Smartphone technology. This 

work describes the design and implementation of a microcontroller based 

messaging display system. The messaging display system will be interfaced with 

an android application which will then be used to display information from the 

comfort of one’s phone to an LED screen using the Bluetooth application 

interface. The work employs the use of an ATMEGA328p Microcontroller, a 

Bluetooth Module (HC-06) and an LED screen. Most of these electronic display 

systems were using wired cable connections, the Bluetooth technology used in 

this work is aimed at solving the problem of wired cable connections. The 

microcontroller provides all the functionality of the display notices and wireless 

control. A desired text message from a mobile phone is sent via android mobile 

application to the Bluetooth module located at the receiving end. The Mobile 

Application called Arduino RC was downloaded online from Google play 

stores. When the entire system was connected and tested, it functioned as 

designed without any noticeable problems. The Bluetooth module responded to 

commands being sent from the android application appropriately and in a 

timely manner. The system was able to display characters on the P10 LED 

board within the range of 50m as designated by the Bluetooth datasheet.  
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INTRODUCTION   

The need to constantly be in touch with one another is very vital and cannot be 

over stressed. Communication is a purposeful activity of exchanging 

information across space and time using various technical or natural means, 

whichever is available or preferred. Communication requires a sender, a 

message, a medium and a recipient (Harper, 2013).   

Due to the present technological development, especially in the field of 

communication and Wireless network, a lot of applications appeared for the 

facility of our daily life needs. Such applications include using the electronic 

screens for Wireless advertisements as a substitute of using normal papers fixed 

on advertisement board, which is an inefficient cultural habit in addition to be 

against a clean environment.  As engineers we are focused to think of alternative 

solutions such that information can be noticed by others. Furthermore, using 

such methods to spread information’s all over places such as polytechnics, 

universities, libraries, banks, supermarkets etc. The main purpose is to provide 

the people with suitable information necessary and important to their lives. In 

the institutions for instance, students are allowed to know about the information 

concerning their examination, or any other vital information to aid their learning 

as well as to be conscious of their immediate environment. Over a long period 

of time people have always tried to pass information across to the public using 

different means which include sign boards, stop signs, static billboards and 

notice painted on wood panels or walls as a means of passing information. These 

methods (traditional signage) used become boring, monotonous in nature, hard 

to stand out from the crowd and causes confusion and ambiguity in locating 

desired areas.   

Technology today has advanced to such an extent that there has become the 

need for electronic display systems capable of displaying messages, graphics, 

logos and moving animation to satisfy all purposes, whether it is for business or 

domestic use, its purpose isto capture the attention of audience. Most of these 

electronic display systems were using wired connections. The Bluetooth 
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technology used in this work is aimed at eliminating the wired connections. The 

microcontroller provides all the functionality of the display notices and wireless 

control. A desired text message from a mobile phone is sent via android mobile 

application to the Bluetooth module located at the receiving end, the receive 

message is displayed on an LED array which serves as the display board. This 

message will keep scrolling on the display board until a new message is receive 

and the old one is deleted to give room for new message.  

Before the invention of microcontrollers and Bluetooth technology, a scrolling 

message display will only display the message loaded into its memory 

compartment and cannot or may never be modified except by totally rebuilding 

the system. This problem of having a fixed message or rebuilding another one 

when a message needs to be changed in the display board will be overcome by 

the use of a microcontroller and a Bluetooth module for wireless 

communication.  

 

AIM AND OBJECTIVES   

The aim of this project is to design and implementation a solar powered SMS 

driven automatic display board using Bluetooth technology, which can replace 

the currently used grid dependent programmable electronic display and 

conventional notice boards. It has the following objectives;  

➢ To design and construct a scrolling notice board using Bluetooth  

➢ To know the various electronic components that makes up an electronic 

notice board.  

➢ To have practical knowledge on how these electronic components are 

interface and controlled to achieved desired result.  

➢ To know the process involved in programming microcontroller.  

➢ To know how microcontroller interfaces with LED dot matrix board and 

Bluetooth module.  

➢ To be able to send message and be received wirelessly with the help of 

Bluetooth module.  

➢ To have better idea on digital circuit   
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LITERATURE REVIEW.  

1. RajHakani (2014),  

In his Journal (IJARCET) vol.3 RajHakani in 2014 worked on GSM based 

alphanumeric scrolling display system using PIC16F877A microcontroller 

interface with GSM modem via MAX232 level convertor. Hardware also 

included DS1307 real time clock, alphanumerical panel and multiple 16×2 

character LCD displays and microcontroller coding was done using 

Embedded C and MP Lab. In his research, multiple users were authorized 

to update notices on the digital notice board, and the design can only handle 

a maximum of 60 characters on the board. Based on this design, GSM is 

used which is costly and cannot work in remote areas where there is no 

network services, also in the display unit, LCD display is employed which 

is cast effective. But with the used of Bluetooth module which is cost free 

and a Dot matrix display board, we can improve on the display and also save 

some money.  

2. Ibrahim, et’al(July 2014),  

In their Paper, Ibrahim, et’al(July 2014), they presents the design of a 

Moving Message Crawler Display System (MMCDS)) via PS2 keyboard 

entry with serial communication using PIC16F876A microcontroller. In 

their work, keyboard was used as an input device, whereby, the input from 

the keyboard was sent to the processing unit in the PIC to process as required 

by the program. After being processed by the processor in the Central 

Processor Unit (CPU), it will send the output to the display unit through the 

drivers and the counters.This method involves the use of wired 

communication, in which the desired message has to be typed through the 

keyboard. But with Bluetooth module interfacing with the microcontroller, 

we can overcome that. Again the programming language involve in their 

work was assembly language and is not user friendly.  

3. Avhadet,al (2016),    

Avhadet,al (2016), also presented a paper on Real Time Digital Notice 

Board using Cloud Platform The proposed system will enable people to 

wireless transmit notices on a notice board using Bluetooth with smart 

phone and users get auto notification using parse cloud. Its operation is 

based on micro controller ATMEGA 328P Programmed in C language. 
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When the user sends notice via registered smart phone simultaneously that 

message will get display on the notice board and also through the parse 

cloud other users get auto notification on their smart phone. This method 

involves the use of parse cloud to share the information among other smart 

phone, and with that technology, there is need for internet connection so as 

to be able to share such message, but with our intended method, message 

can be share without internet access.  

In conclusion, this study is therefore aimed at improving upon what has 

earlier been done by different investigators in respect to the design and 

implementation of scrolling message display boards by introducing the 

Bluetooth HC-05 which allows a message to be sent wirelessly and also free 

of charge.  

 

METHODOLOGY  

The wireless scrolling message display board operates based on the instruction 

stored in the atmega328p microcontroller memory. The microcontroller and the 

display unit are powered from the power supply through separate LM 7805 

regulator as shown in the system block diagram of Figure 1.The interfacing 

Bluetooth  receives its power from the atmega328p. A message will be sent 

from an authorized android mobile, which will then be received by the 

microcontroller through the Bluetooth link, and after being processed by the 

processor in the Central Processing Unit (CPU), it will send the output to the 

display unit (i.e. dot matrix board). 

 

The requirements needed to 

successfully achieve the project are 

listed below, which are then carefully 

illustrated using the system block 

diagram in fig 9 below.  

1. Power supply unit  

2. Microcontroller  

3. Crystal oscillator  

4. Bluetooth module   

5. Display  

  

  
Figure  1 :  System Block Diagram   
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A. Power Supply Unit  

 Power supply is the source of electrical power. Normally any electronic circuit 

uses +5v DC power for its regular working. To achieved that, you can directly 

build a +5v Dc power supply using 4 IN4001 diodes (i.e. Full wave), filter 

capacitors and LM7805 IC-regulator (Integrated Circuit) or you can directly 

purchase a +5v DC power adopter from the local market. The system is 

designed to operate based on the following voltage levels:  

• 230V/50Hz, 1Amp. AC mains power supply   

• 15V/50Hz,  1Amp.  AC  supply  (output  of the 

transformer)  

• 5V DC supply to the microcontroller and the LED board  

(Output from the LM7805 regulator)  

  

DESIGN   

A. Transformer   

• Input voltage VP = 230V  

• Output voltage VS = Vrms =15V  

• 1000MA  

B. Rectification  

• Maximum Voltage (Vm) = √2 x 15 = 21.21V  

• Maximum Current (Im) = √2 × Irms= 1.414A  

• Vd c=Vm x 0.637 – 2VD = 12.10V  

• Idc = Im x 0.637= 0.9002A  

  

C. Regulator  

• LM7805 IC regulator was used   

• Vin = 12.10V and Vout = 5V  

• Voltage drop (Vd)= Vin - Vout= 7.10V  

• Power Dissipated (Pd) = Vd x Idc6.39W  

  

D. Filter  

 2200μF capacitor was chosen on the basis that its value can hold the peak to 

peak voltage at ripple factor (Rf) of 0.245% of Vm.  

• Vripple   
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• Ripple factor (Rf)= =3.24%  

 

 
Figure 2:  Power Supply Unit  

B. Microcontroller  

The Microcontroller is specially designed for performing single task, is a 

computer-on-a-chip usually comprises of I/O ports, RAM, ROM and also CPU. 

Due to simplicity in design, and pocket friendly prices, microcontroller is 

widely adopted for various fields including, medical science, automobiles 

defense, domestic applications, industrial use, energy management and lot more 

domains.   

• Power supply  

• Reset   

• Input ports for crystal oscillator  

• Output ports for the display  

• Input ports for the Bluetooth module  

• Control enable input port  

• Control enable output port  
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Therefore, the suitable microcontroller with the required characteristics is the 

ATMEGA328P. The ATMEGA328P microcontroller from Atmel consists of 

storage memory and comprises of 28pins for connection which are shown in 

the figure bellow. The pins are categorized into four main functions which are 

as follows:  

1) The power supply pins which 

are pin 7, 20 and 21 for source, 

and pin 8 and 22 for ground.  

2) The clock which is pin 9 and 

10.  

3) The Reset which is pin 1.  

4) And the other pins for Data 

input and output.  

Figure 3: Pin Distribution of 

Atmega328P 

C. Crystal Oscillator  

The oscillator determines the execution speed of the microcontroller as it clocks 

it and emits pulse at fixed frequency. And for this function, two 22pf ceramic 

capacitors were used designated as c1 and c2  

  The Load capacitance (CL) is given by;  

CL (Stitt, and Kunst,1991)  

Where; CL =   ,C1 = C2 = 22pf and Cstray = 5pf Therefore,  

CL 9.9pf  

The crystal oscillator is connected to pins 9 and 10 of the microcontroller as 

shown in the figure below  

 
Figure 4:  Crystal Oscillator Circuit connected with  
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MICROCONTROLLER  

D. Bluetooth Module Interface   

Bluetooth was used in this research so as to illuminate both the unnecessary 

wired connections and the task of manual reprogramming of the microcontroller 

whenever a new message has to be displayed  

The HC-05 Bluetooth Module has 6pins. They are as follows:   

1. Enable:   

2. Vcc : 3.3V to 5V  

3. GND: Ground pin  

4. TXD   

5. RXD   

6. STATE   

The diagram below shows the prototype connection of the  

Bluetooth module with the ATMEGA328P-PU  

 
 

ATMEGA328P  

E. Display Unit  

An array of LEDs arranged in dot matrix technique that has a dimension of 

32X16 LEDs was used. It has ninety six columns and sixteen rows which make 

up the display section. But for a single character a 5X7 LED matrices is  

microcontroller using an Arduino development 

board. 

  

  
Figure  5 :    Bluetooth Module connected 

to  
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V. COMPLETE CIRCUIT  DESIGN  

The complete design is a combination of all the individual parts already listed 

above. It comprises of the power supply unit, the microcontroller, the Bluetooth 

module, and the display unit.  

Figure 7: System Circuit Diagram  

 

VI. PRINCIPLE OF OPERATION  

The working principle of the system is described by  

 

Figure 8: System Flowchart  

 

TESTS AND RESULTS  

This project constitutes both hardware and software sections for successful 

operation. More focus was given to the construction of both the system 

hardware and software. The software is used to program the microcontroller, 

with a view to achieving logical decision and control of the scroll display 

used.   

  
Figure  6 :   DOT Matrix Board   
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operations. Besides, this software can be used to monitor the operation of the 

system as it is programmed. The circuit was built exactly the way it is in the 

circuit diagram.  

 

TESTS   

For verification of proper functionality of the message board, various tests were 

carried out and their results; each component was carefully tested, both 

hardware troubleshooting and software debugging were carried out. When a text 

message is send from a mobile phone, it immediately appears on the display 

board if there is no scrolling message, else, it wait for the scrolling message to 

finish before the new message appears. The message scrolled from right to left 

and each component/section of the whole project was properly tested.  

  

RESULTS  

The successful implementation of this work proved that the Bluetooth-based 

Scrolling Message Display Board system worked well as desired. The speed of 

processing and displaying of new message was faster than those in previous 

research works because of ATMEGA328P-PU and the Bluetooth module used.   

It is seen that the messages were updated without physical connections (i.e. only 

via wireless connection) and the problem of manual programming of the 

Microcontrollers is totally eliminated. This work has also proven to be far more 

cost-effective.  

 

 

 

Plates  
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CONCLUSION AND RECOMMENDATION  

 

CONCLUSION  

From the project objectives, skills were put together in order to complete this 

task; just like any other engineering design and construction exercise, the 

practical approximations and deductions cannot completely conform to that 

required theoretically. It is not professional to allow these variations go beyond 

tolerance.   

However, it is therefore right to conclude that this is a field of research that is 

worth investigating both in time and in resources.  

 

RECOMMENDATION  

The fact cannot be overemphasized that the development of the Bluetooth-based 

Wireless Electronic Notice Boards an un-ending well of new findings as new 

technologies evolve every day. For purposes of improving on this work, the 

following were suggested The digital message display can be extended and 

expanded beyond eleven characters by adding more 5X7 matrices. This would 

require additional circuitry which includes counters, switches and LEDs. A 

longer message can be displayed on a message board that can display more 

characters at a time.  
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