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ABSTRACT 

Scrolling display board is a common sight today. Advertisement is going digital. 
The use of led scrolling display board at big shops, shopping centers, railway 
station, bus stands and educational institutes is becoming an effective mode of 
communication in providing information to the people as notice board. But these 
off-the-shelf units are somewhat inflexible in terms of updating the message 
instantly. If the user wants to change the message it needs to be done using a 
computer and hence the person needs to be present at the location of the display 
board. It means the message cannot be changed from wherever or whenever. Also 
the display board cannot be placed anywhere because of complex and delicate 
wiring. ’GSM based LED Scrolling Display Board’ is a model for displaying 
notices/messages at places that require real-time noticing, by sending messages 
in the form of SMS through mobile. It is a system wherein the display board need 
not be reprogrammed to display a new message because it is wireless. The project 
aims to develop a moving sign board which empowers the user to change the 
scrolling message using application in our mobile phone service instantaneously 
unlike a desk bound device such as PC or laptop. The user can update it even 
from a Wi-Fi distant. The system can be edited any time anywhere within the Wi-
Fi range.  
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INTRODUCTION 
The administrator (user) uses a simple GSM based handset for sending messages to display notice 
board. The GSM modem used at the receiver end is used to receive the messages. The sent message 
is stored in the APP of the modem. By issuing proper AT commands, it is read from the modem 
and stored in the microcontroller. In order to reduce the current required for the module and to 
simplify the hardware and wiring necessary to drive the LEDs this design uses Multiplexing. In this 
technique, at the max only 30 LED’s are glowing at any one time and hence power required for 
display module is reduced. The led display board accommodates 5x7 led dot matrix displays with a 
distance between the rows of pins of 50mm (50mm character height). Six such display matrixes are 
used to form a 30x7 display area (30 columns, 7 rows). The preprogrammed controller is supplied 
with the standard character set containing alphabets, but there is also the possibility to program 
punctuation marks, symbols, numbers and special characters and implement simple graphics. For 
each character a display pattern in the form of HEX values is stored inside the microcontroller 
which is termed as look up table. The microcontroller looks for the pattern and sends out the data 
bits serially and clock signal. This data is shifted by the shift registers. The data is sent on columns 
and rows are scanned fast which allows the pattern to be displayed because of persistence of vision. 
The row driver IC is used to source current for LED rows (anodes). (Raghav, and PujaMathur, 
2016). Electronic digital display system is also used for outdoor advertisement. Before, outdoor 
advertising was mainly characterized by the use of paper. Every bus stop and billboard had a paper 
advertisement inside. The reason for this was simple paper was easy to use and extremely cheap.  
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It had some draw backs as well. Before an image is actually on the street, it first has to be printed, 
pasted and placed. The journey from design to placement is quite long. Another disadvantage is the 
considerable amount waste generated by the use of paper. Finally, many people ignore a paper 
advertisement and there attention is drawn to the vibrant environment around them and not to a still 
image. The extent of development in information dissemination has made it possible that the well-
known method of displaying information using sign posts, notice boards, etc., has to be modified 
by using electronic digital display system. In today’s rapidly advancing technology market, most 
conventional digital display system are not being implemented using individual logic gates and 
integrated circuits (ICs) such have been used in the past with programmable devices such as 
microprocessor and microcontroller chips which contain the circuitry necessary to create logic 
functions are being used to implement digital systems. The use of microcontroller as a stable and 
shift register can be used to build less expensive electronic display system. The use of this 
microcontroller will bring about less board space, less power consumptions and overall, low cost in 
manufacturing. This message display circuit is built around readily available, low cost components. 
It is easy to fabricate. A total of 8192 LEDs will be used to display the message(Apoorv, 2016).  
 
STATEMENT OF THE PROBLEM 
Due to limitation of the sign board or local sign board which could not display clearly at night 
expect light shines on it, it is then necessary that electronic display system is employed to counter 
the limits of the local sign board. The information displayed on the local sign board is less 
attractive compared to the information displayed using electronic digital display system. 
Thus researchers are prompted to tirelessly hold up to these challenges by initiating some means of 
improving the above among which is the design and construction of an electronic digital display 
system. 
AIMS OF THE PROJECT 
To design a moving message notice display board. 
 
OBJECTIVES OF THE STUDY 
The main objective of this study is to design and construct an electronic digital display system. 
Specifically this study will achieve the following: 
i. To display any character sent from the mobile phone via software app. 

ii. To use the electronic digital display system constructed as a sign post for notice board in delta 
state polytechnic. 

iii. To have more knowledge on what electronic digital display system is all about. 
iv. To know the benefits of electronic digital display system with Wi-Fi. 
v. To design and realize the moving message display panel. 
 
SIGNIFICANCE OF THE STUDY 
In all field of human endeavor, electronic digital display system plays very vital role, such as means 
of advertisement, means of communication, presentations, exhibitions, identification and direction. 
It is also used in giving warning or safety instructions, such as warning signs, traffic signs, exit 
signs or signs conveying rules and regulations. This project write-up will be a guide to future 
designing in a related work. 
2.1 RESEARCH METHODS 
The device consists of the following units, Led Dot Matrix (Display Unit), Driver unit, Power 
supply unit, Control Unit. The first step was the evaluation of the requirements needed for this 
work. Other factors such as physical operation, technical features, design implementation and 
application were also considered and adequately taken care of. The control circuit was implemented 
on the PCB board while the power supply was connected to the control circuit. The 
materials/components used and their specifications are listed in table1: Components used: 

 



109 
 

International Journal of Advancement in Development Studies, Volume 17, Number 1, 2022 
 

S/N MATERIALS QUANTITY 

1 LED 1000 

2 MICROCONTROLLER(PIC18F452) 1 

3 ULN2803DRIVERIC 4 

4 HC-05WIFIMODULE 1 

5 74H164SHIFTREGISTER 4 

6 20MHZCRYSTAL 1 

7 BC559TRANSISTOR 7 

8 BC338TRANSISTOR 7 

9 10UFCAPACITOR 1 

10 100NFCAPACITOR 1 

11 22PFCAPACITOR 1 

12 VERROBOARD 1 

13 PRINTEDCIRCUITBOARD(PCB) 1 

14 1KOHMSRESISTOR 1 

15 12VADAPTERMODULE 1 

16 FLEXIBLEWIRES 4 

17 SOLDERINGIRON 2 

 
LED DOT MATRIX UNIT 
Construction of LED Dot Matrix 
Using as in clear ray of LED scrolling display board, we can generate different types of Patterns If 
we arrange the LED arrays side by side with multiplexing technique, it generates letter symbols, 
numbers, pictures, animations also. This LED Dot Matrix can be constructed by connecting all the 
anodeterminals of LED’s together in each row and all the cathodeterminals are joined together in 
each column. 
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Fig3.1.Construction of LED Dot Matrix 
 

DRIVERUNIT 
The use of shift registers minimizes the number of I/O pins required to drive the columns of the 
LED matrix. For driving 16 columns separately, we need 16 I/O pins of microcontroller; however, 
with the use of two74HC164ICs, this number is reduced to3.74HC164is an8-stage serial-in, serial 
or parallel-out shift register, with as to rage register. The shift register and storage register have 
separate clocks: SH_CP (pin 11) and ST_CP (pin 12). Data is fedserially into the register through 
DS pin (14) and is shifted on the positive-going transitions ofthe SH_CP input. However, the data 
in each register does not appear at the output pin of74HC164 unless it is transferred to the storage 
register. This happens on a positive-going transition of the ST_CPinput.74HC164 also provides a 
serial standard output,Q7’(pin9)for cascading, which is needed in this experiment. The serial output 
of the first shift register is connected to the serial Input (DSpin) of the second shift register, so that 
the 16-bitcolumn data can be transferred serially through the DS pin of the first shift register. This 
requires 16 clockpulses on SH_CP followed by a clock pulse on ST_CP. The asynchronous reset 
pin (MR) is always pulled high (deactivated) where as the output enable (OE) pin is permanently 
grounded (always enabled). 
 

POWERSUPPLYUNIT 
To make the design more efficient and have the ability to come up at all times, it wasdesigned to 
have an AC power supply of 12v, 200ma power adapter. Also, a switch wasincludedto give 
theeaseof switchingoffand on theproject at will. 
 

CONTROLUNIT 
This unit consists of PIC18F452 microcontroller and its circuitry, and 20MHzcrystal. A well 
written code is program on the Microcontroller to control the Driver circuit through the clock, 
enable and reset pins respectively. The data to be displayed is also sent to the rows of the dot matrix 
from the microcontroller. 
 

 



111 
 

International Journal of Advancement in Development Studies, Volume 17, Number 1, 2022 
 
CIRCUITDIAGRAM 
 
Fig.3.2.Circuitdiagram 

 
WORKINGPRINCIPLE 
LED scrolling message display matrix can be made to work, by connecting all the anodes to 
amicrocontroller and the columns are connected to shift register (74LS164). Every columncontains 
‘N’ LED’s so that the total current flowing through the column is the sum of currentflowing 
through each LED. The current flowing through each LED is 20mA and the totalcurrent is 200mA 
.The shift register is not capable to sink such a large current of 200mA, here we need current sinker 
(ICULN 2803) which is capable to sink500mA current. 
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Fig.3.3. Circuit diagram showing the working  principle 
 
Microcontroller provides the data and clock control signals to the shift register. Microcontroller 
provides the data sequence to shift register data pin, the first column in LED matrix is connected to 
ground via ULN 2803 and the remaining other columns in the matrix are left unconnected. Hence 
LEDs in that column will glow according to port data provided by the microcontroller. When the 
data sequence is provided to shift register, then next column LEDs will glow according to port data 
provided by the MCU. Next columns will drive one by one with the corresponding sequence given 
to the shift register. 
 
PCB LAY OUT AND DESIGN 
Making the PCB’s design requires the use of Ferric Chloride which is corrosive; hence, skinand eye 
contact should be avoided. Glasses, gloves and protective overall should be used assafetymeasures 
whileconstructingthe design. 
 
ETCHING PROCESS 
Etching is a subtractive method used for the production of printed circuit boards. Acid is used to 
remove unwanted copper from a prefabricated laminate. This is done by applying a temporary mask 
that protects parts of the laminate from acid and leaves the desired copperlayoutuntouched. An 
ironing process is used to protect those parts. The PCB was etched and constructed by an Expert 
due to the high technical skill and knowledge required in constructing it. 
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DRILLING THE PCB 
After the circuit layout has been printed on the PCB, the holes are bored with the use of a hand held 
drill in the PCB to make slots for the circuit components. 
 
FIXINGOFCOMPONENTSONTHEPCB 
When all the slots have been made for all necessary components required according to the 
specifications. The components are fixed into the PCB slots according to the circuitry. The 
Components have to be inserted carefully to avoid breaking for the pinsortouching of the pins 
which would alter the flow of current in the circuit, which could result in bridging or short-circuit. 
 
SOLDERINGOFTHECOMPONENTS 
Soldering is a process in which two or more metal items are joined together by melting andflow of 
a filler metal (solder) into the joint, the filler metal having a lower melting point thanthework piece. 
Thefillermetal used was lead. 
The soldering iron is plugged into power supply, when the trip becomes hot it brought intocontact 
with lead and pin of component. This has to be done very carefully to avoid burns andmistakes like 
bridging. In case of mistakes a lead sucker and as soldering iron can be used toremove the soldered 
component. All the components were carefully and nearly soldered intoslots. 
 
CONCLUSION 
Wi-Fi based messaged is play board circuit was carefully designed and implemented in this 
research work proved to be efficient and cost-effective. After successful implementation, text 
messages sent from an authorized mobile phone, via a Wi-Fi connection, were received by Wi-Fi 
modem and consequently, the message were instantly displayed on the LED display board. The 
design was implemented via a wireless network which eliminates both the unnecessary wired 
connections and the task of manual reprogramming of the microcontroller whenever a new message 
has to bed is played. The project has helped us develop the passion to learn and study more deeply 
into the world of embedded systems. It has also aided our understanding of the operation of 
software and hardware of microcontroller based systems and embedded systems in general. Also, 
the design has proven to be cost-effective taking the advantage so fin expensive components such 
as LEDs, Vero board, microcontrollers, power supply and soon. 
 
RECOMMENDATION 
The following suggestions should be given special consideration: The use of PCB over Vero board 
should been courage to optimize the result of designed circuits and related project work. Easy way 
of obtaining embedded component such as ICs, passive and active micro-components should be 
addressed. 
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