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ABSTRACT
The LED dot matrix display is a display system which is used in information dissemination to larger number of audience within the
location which it is situated. It has three sections; power, control and display. This which could be grouped into two main part; the
hardware and software. The display system physically conveys set of programmed data on the controller card, the hardware part
comprises of numbers of LED module, power supply module, controller card and the casing. The software part is the part on the
controller card that stores the received programmed data. It uses a volatile memory which allows reprogramming and memory
formatting for maximum of 1000times. The casing of the display system comprises of rectangular screwed and riveted aluminium
rod, ACO Board and transparent plastic which covers it both in the front and back. The system switches on automatically whenever
it is plugged to the AC Supply and it has a minimum efficient life span of 50,000hours and a maximum viewing angle and distance
of 140degrees and 25metres.
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display is a way of providing information and/or is used as an
1. INTRODUCTION
Visual impact is the most effective mode of influencing human’s object for promotion. It can be seen in a form of cardboard or
minds main aim of communication. A display device serves this tarpaulin at stores/shops, streamers and electronic display devices.
purpose. A display device is a device for presentation of But the advent of new technologies made the information in the
information for visual reception, acquired, stored, or transmitted form of an electronic display in the world of advertisements and
in various form. The display device is use to display the promotions. The ability to display a short message can be useful
information on machines, clock, railway departure indicator and application to be available for any business. A LED display board
many other devices require a simple display of limited resolution. is perfect for this application. It can be used for both indoor and
(Mazidi 2012). The display consist of a matrix of lights or outdoor which makes it universal fit for any business or event. The
mechanical indicator arranged in rectangular configuration (other LED display board is very efficient and cost effective way to
shapes are also possible) such that by switching on or off the text spread messages to thousands of people, without any personal
contact or door-to-door sales. LED is a solid state light source with
or graphics can be displayed.
Our initial goal was to create a display that would be useful and several attractive properties for display application. It is chosen as
interactive in order to attract attention. In the development of our the main component for displaying messages because, today LED
main goal, the modular LED array, we found that we would be is the most energy efficiency example as compared to
incandescent light bulb. (Roland 2002). A LED light emit very
dealing with three major components,
i. Integrated circuits consisting of microcontroller, resistor array, little heat and saves a lot of energy, as 98 percent of the energy
used by a traditional incandescent light can be lost as heat energy
and LED driver.
ii .Printed circuit board technologies, as well as software involved instead of light energy. (. Sheng-Fu 2005).
2.0 CONSTRUCTION
in their design.
iii. Programming in assembly language to drive the The project comprised of 24 LED dot matrix modules which gives
microcontroller and scan through individual row of LED’s with a dimension of (2.1 × 6.3ft), connected together with many data
cable and connectors and it is powered by three 200W, 5V SMPS
the data needed to produce a message.
For moving a message on display we design a dot-matrix display module which supplies power to each of the module through
which contains 16x32 dots (LED’s), the LED’s are connected like power cables and connectors connected in parallel.
a matrix with 16 rows of 32 LED’s per each row and a matrix is For the successful completion of the project, the following
designed on a board to display characters. LED dot matrix are very materials were used,
 24 (16 x 32) LED module
popular means of displaying information as it allows both static
 3 (200W) SMPS module
and animated text and images. Perhaps, you have encountered
 1 TF-A6UW controller card
them at gas stations displaying the gas prices, or in the public
 An Aluminium Frame works
places and alongside highways, displaying advertisements on
 24 Hub 12 Data cable
large dot matrix panels. (Roman 2002).
 25 power distribution cable
A dot matrix display is an array of light emitting diodes
 ACO board
(LEDs) arranged in a 8x8 matrix that is used to display a
 Screws
programmed data/information. (Zhou et al 2013). An information
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 Power plugs
 PowerLED software.
 2.1 PROGRAMMING
The PowerLED software is a program designed by the TF-A6UW
controller card manufacturer to program the controller card. This
eliminates the need for manual programming with an Integrated
Development Software (IDE). The program is designed with the
PowerLED software and written on the controller card.
The process involved in programming the controller card through
the PowerLED software is listed below.
2.1.1 Installation Procedure:
 Download the PowerLED software on your PC.
 Click on “powerled.exe” to setup the application.
 Choose installation language, click “English”.
 Allow installer to copy files and click finish.
2.1.2 Software Interface:
Double click on the PowerLED shortcut usually on the desktop to
open the PowerLED window.

 The width: This total number of LEDs in a row.
 The height: This is the total number of LED on a column
 The scan mode: This is the type of scan mode to be used in the
design ranging from1/2, 1/4, 1/8 etc.
The panel setup allows setup for unit or Modular. Clicking on the
modular unit, allows for setting the panel in modules. The type of
modules used is selected from the three options P10, F3 and F5.
After the panel setup the text, image, animations etc., can then be
edited.
2.30 SOFTWARE OVERVIEW:
 SEARCH: This tab search for the nearby controller card if the
Wi-Fi of the system has been turned on or the controller card
has been connected through the USB to the computer, it helps
to detect the controller card and get it ready for recipient of
programmed data.
 PROGRAM: This tab helps to select as much program as
possible and each program can contain variety of parameters
such as text, time, date etc.
 TEXT: This tab enables to type a desired text. Font type, font
size, animations, color etc. can also be added the text.
 CLK: This selects clock to be on a program, showing the
pointer to indicate time.
 TIME: This also selects clock to be on a program, this which
is displayed digitally i.e. indicating the time in digits.
 IMAGE: This option helps to select images to be in a program
 VIDEO: This helps to upload a video into a program, but it is
inactive because of the type of controller card and display
being used.
 ANIMATION: This enables animation of a text.
 TEMPERATURE: This enables display of temperature. This
depends on whether the controller card has a temperature
sensor on it.
 COUNTER: This enable display of a counter whenever
needed.
Fig 1: PowerLed software interface
 WIND: This indicates windows, enabling to open different
windows in a program
2.1.3 Interfacing the PowerLED Software:
After opening the software, create a new file by clicking on the  DEL: This enables deletion of programs
“File” Tab and select a new file. Click on the “Tools(t)” tab and  SYNC: This enable setting of synchronizing time.
then “Panel Setup”. Enter the password for the software and the  TURN: This enables adjusting the timing, either manual or
panel setup window pops up.
analog and setting its time
 BRIGHTNESS: This enables adjusting of the brightness.
 EXPORT: This enables exporting to disk of the written
program.
 SEND: This enables sending of the whole written program to
the already detected controller.
The above instructions were strictly followed and the written
program took one minute and twenty-six seconds to complete its
whole program display and it is run continuously with a maximum
of five seconds for display of each set of text. The design has in it
nine programs:
Program 1: To display the logo of the Federal Polytechnic AdoEkiti, and the text “WELCOME TO”.
Program 2: To display the text “THE FEDRAL POLYTECHNIC,
ADO-EKITI PMB5351, EKITI STATE”
Fig 2 : Panel setup window
Program 3: To display the text “TRAINING FOR SKILL AND
The following can be done on the panel setup.
EXPERTISE”
 Select the controller card: It shows a dropdown menu several
Program 4: To display “SCHOOL OF BUSINESS STUDIES” and
of controller cards from which the one to be used is then
the seven departments i.e. “ACCOUNTANCY, BANKING AND
selected.
FINANCE,
BUSINESS
ADMINISTRATION
AND
 Select the colour type: It shows the red, green, blue and the
MANAGEMENT, MARKETING, OFFICE TECHNOLOGY &
RGB, from which the colour of the display to be used could
MANAGEMENT, PURCHASING AND SUPPLY, GENERAL
then, be selected.
STUDIES”.
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Program 5: To display “SCHOOL OF ENGINEERING” and the
seven departments i.e. “AGRIC AND BIO - ENVIRONMENTAL
ENGINEERING, AGRICULTURAL TECHNOLOGY, CIVIL
ENGINEERING
ELECTRICAL/ELECTRONIC
ENGINEERING, FISHERY TECHNOLOGY, MECHANICAL
ENGINEERING, MINERAL AND PETROLEUM RESOURCES
ENGINEERING”.
Program 6: To display “SCHOOL OF ENVIRONMENTALL
STUDIES” and the six departments i.e. “ARCHITECTURAL
TECHNOLOGY, BUILDING TECHNOLOGY, ESTATE
MANAGEMENT.QUANTITY SURVEYING, SURVEYING
AND
GEO-INFORMATIC,
URBAN&REGIONAL
PLANNING”.
Program 7: To display “SCHOOL OF SCIENCE AND
COMPUTER STUDIES” and the six departments i.e.
“COMPUTER SCIENCE, FOODTECHNOLOGY, GLASS AND
CERAMIC
TECHNOLOGY,
MATHEMATICS
AND
STATISTICS, SCIENCE TECHNOLOGY”.
Program 8: To display “date, weekday and time”.
Program 9: To display “COURTESY: DEPARTMENT OF
ELECTRICAL/ ELECTRONIC ENGINEERING”.

Fig 3: Software interface showing the list of programs
3.0 WIRING
This involves connections of all the LEDs together for
synchronizing their actions, the connections include the data and
power.
Data connection: Data is being transmitted and circulated to the
arranged module by linking all the LED module together with a
data connection cable i.e. the HUB 12 cable, this connects the
whole module together by a side by side method of connecting and
it also connects the controller card to the module to enable sending
of the data to be displayed all which is done parallel and in a form
which data flows from left to right.
Power connection: The module is being powered by the SMPS and
the power is uniformly supplied to the circuit by a parallel
connection using the power cable and the power cable also
connects the module to the SMPS, the electric current flows from
left to right.

USB port which it could accept signals or data through. The
controller card also has an antenna from which could receive data
from transmitter (computer using hotspot).
After the program has been written and an antenna has
successfully been installed on the controller card, then the Wi-Fi
of the computer is turned on and the hotspot with the SSID (TFWIFI_8B6D75) is detected and connected to, then the program
will be launched and the panel will be searched and detected and
using the SEARCH tab the program could then be sent to it. When
any program is sent to the controller card, it automatically clears
off the program which is previously on it.

Fig 4: Block diagram of signal transmission and reception
5.0 CASING
The casing includes the combination of the framework which is
composed of aluminium sheets screwed and riveted together, a
plain plastic material used for the front display front protection and
beautification and also a length of ACO Board which is used to
cover the back. All these parts (Aluminium Framework, Plain
Plastic, ACO Board, and Sealant) were fastened by tight screws
which makes a firm and tight contact with each other.
6.0 TESTING
Three tests were carried out at the completion of the project; These
are the electrical and mechanical test and Physical Test.
Electrical test: Two types of electrical test were carried out, the
insulation test and continuity test
Mechanical test: This to involve mechanical inspection. This was
carried out to ensure firmness and stability of the whole frame or
casement, it involve using a plum to test if it is not resting towards
a particular side, the test indicate balance and a builder square was
used to test the firmness of the centres. The whole casement was
slightly shaken to test it strength towards vibration and it.
Physical Test
This comprises of two tests; the Day time test and the Night time
test, both involves inspection as regard the performance during the
day and night, using a measuring tape and protractor.
7.0 PERFORMANCE ANALYSIS
At the completion of the project the combination of the display
modules and other circuitry which is now a display system was
connected to the surge protector and then to the mains and it
automatically turns on and start to display the programmed
parameters. The whole of the programs were displayed there are
nine sets of programs displayed and each of this programs includes
two sub programs either a text or image and all this has an HOLD
time of 4seconds and has an uploading speed of 5 (according to
the standard of the software it is approximately 4seconds). The
whole display of the program data took one minute and twenty-six
seconds (86 seconds). This process of displaying continues
starting and ending as long as the display system is turned on and

Fig 4: Wiring diagram (data and power)
4.0 DATA COMMUNICATION
After the successfully written program the next step is to send the
program to the controller card, the controller card being used as a
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terminates when there is power outage. The text could be
programmed and reprogrammed. The controller card allows
formatting and uploading for approximately one thousand times
during its life span.
8.0 CONCLUSION
The project is the design and construction of an LED DOT
MATRIX DISPLAY dimensioned (6.3x 2.1 feet) is a gradual
process which includes the construction of a frame capable of
housing 24 LED modules and the use of a power supply module
capable of supplying the LEDs and other circuits involve, the use
of a controller card capable of storing and conveying information
required to be display and coverings such as the transparent plastic
and ACO board which gives physical protection from
environmental hazards.
This project has enabled student to put into practice theoretical
classroom room-based knowledge in the production of tangible
electronic device, thereby bridging the gap between the classroom
theory and their practical application.
The execution of the project has broadened student knowledge on
the practical application of the following; wireless
communication, principle of operation and a common connection
and control of the light emitting diode, applications of some
computer program and their interaction to the environment, the use
of different integrated circuit (ICs).
The project will also contribute to technological growth in the
aspect of information dissemination involving display boards and
add to the beauty of the environment. It will increase the
percentage of people getting an information due to its attractive,
viewing angle and viewing distance.
It is us believe that a highly improved version of this project can
be achieved by adding special features to the already produced
ones.
9.0 RECOMMENDATION
Since the project is limited to the construction of a display system
to display text only, it is recommended that in such project to be
done by student, they should design the project to display different
colours and produce an audio output and such it will be capable of
displaying pictures with their full colour and also videos, this
feature will attract more audience.
The major challenge of this project is finance, as this limits the
size of this project, as such it is recommended that if such
expensive project is given to student, the department or the school
should encourage student by financing part of the projects to
encourage execution of standardize project. The school should
also try giving out project topics from the first year of study to give
enough time for research, design and construction and encourage
student to avoid procrastination so has to hasten the project
implementation.
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