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ABSTRACT

This is a project work done at Anambra State Ursitgr Uli. It was done in three stages namely tlesigh,
construction and working of a Dot Matrix Informati®isplay. The project covered a fairly compreheestudy of

a Dot Matrix Information Display. Digital instrumé&s) signals, and related numbers and codes werusiéed. The
two possible voltage levels characterized by HIGHLOW, ON or OFF, TRUE or FALSE, PRESENT or ABSENT
were represented abstractly by the digits 0 andElectronic information board, logical operations)tégrated
circuit, microcontroller, etc were discussed. Basequential and combinational digital systems waealt with.
Choices of components were made. Such componertte €051 processor, the AT89C52 microcontrollbe t
LM 7805 regulator, the light emitted diode (LED)etlatch 74374 IC, etc., were employed. The prdjest been
carefully designed such that the Dot Matrix Infotioa Display operates with electrical power fromyasource-
alternate or direct current. Program written in Assbly language was burned into the EPROM (Erasable
Programmable Read Only Memory) of the system. Tperation and working were enunciated. There are
recommendations as the project is of outstandirgityu The feature of multiple colour makes it urégfrom other
single colour display. It was thereafter installatl the vice chancellor’s office free from mechahislhock and
vibration.

INTRODUCTION

In this modern time, solid state materials havedéglman to show that he really exists by doing weosidn the
world of electronics. One major development, maogsjble by the enormous advances in solid statentdagy, is
the “digital revolution”. Circuits are designed itmplement the basic digital logic functions fundante to all
digital systems. Digital electronics therefore casges the design, manufacture, and use of cifouifgrocessing
information in digital form [1]. Since the early 9@ schools have been on the frontline of the médion
Communication Technology (ICT) revolution. The ewtef development in information dissemination haede it
possible that the well known method of displayinfprmation using sign posts, placards, notice baagtt has to
be modified by using electronic information boaid.the previous years, the means by which advifisrmation,
etc., are made has been through the method ofigitaldlisplay board. But the use of static modesigh display
such as banners, flyers etc are becoming boringuaattractive. The new technologies of the digige have made
possible the use of programmable and reprogrammelbleronics display to provide solutions to thiadk of
problem.

This piece of technology can be found in a numligriaces and are being used for different purpdsdsanks, it is
used to display interest rates as well as excheatgs. In hotels and pubs, it is used to displaynienu and prices.
Actually there are different areas of applicatidritis project, numerous to mention [2]. A dot nrattisplay is an
array of light emitting diodes (LEDs) arranged in7aX 7 matrix that is used to display a programmed
data/information.
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1.1 DIGITAL SIGNALS

The main purpose of electronic circuits is to pescelectrical signals whose amplitudes or vibratiwith time
contain useful information. By processing we mela@ ¢tircuit accepts the signal at one point (cathesl input),
performs certain operations on this signal, and thedivers it to another point (called the outptifie characteristic
of the output signal in some sense is more desiribthe user than that of the input signal. Eleakrsignals are
voltages and currents that vary with time. Thegaals can be one of the two basic types: contintious (analog
signal) and discrete-time (digital signal). In amplsignal, the height of the column varies contirslp with
temperature, and its value is analogous to the ¢emtyre. The discrete-time signal, on the othedhé&ndefined
only at prescribed discrete instants of time. tinig that is by nature discrete or discontinuoush ss a voltage that
can only be either HIGH or LOW.

1.2 BCD System

The term Binary Coded Decimal (BCD) code is use@mthe digits of decimal number are individuallypsoded
in binary code. It is interesting to note that thare 8008 ways to form BCD codes. This is the rarmb ways one
can select 16 things ten at a time. Since ther@mlie? = 8 combinations of three —bits binary numberslaske

and there are ten decimal digits, any BCD systerstmonsist of binary numbers having at least fots: Bhe most
common form of BCD is the one in which the ten dedidigits are simply represented by their binagyiealents.
This system is sometimes called the Natural Bi@oged Decimal (NBCD). In this natural cases the@haalues,
or weights, of the bits in the code afe Z, 2, and 2 or 8, 4, 2, and 1. The NBCD is also called theI8BZD or

simply BCD. It is shown in the second column of [Eab.1 along with other BCD codes. Because therbjisesent
weights the NBCD code is sometimes called a weihhtele.

Table 1.1 BCD Codes

Decimal | 8421 straight 2421 7421 Excess
Digit BCD Code | BCD Code | BCD Code | 3 Code
0 0 00O 0000 000 ( 0011
1 0 0 01 0001 0001 010|0
2 0 010 0010 00 1( 0101
3 0 0 11 0011 0011 0110
4 01 0O 0100 010 0111
5 0 1 01 10 11 0101 1 004
6 01 10 11 00 011 1 01d
7 0 1 1 1 1101 1000 100
8 10 0 O 111 1 001 1101
9 10 0 1] 1111 1010 1010

If a decimal number

M=gsAz+ Az + G AL+ & Ao 1.9

Where g@= weight. Selecting:
®x=803=-4,9g=2,¢=1.

The BCD is called 8-4-2-1 code.

i.eM=8A+4A+2A+1A

so that

M=5 —»

8.0 +4.1+2.0+1.1

=0+4+0+1

M=8—» 8.1+4.0+2.0+1.0

=8+0+0+0

M=9__ 8+0+0+1

And so on.

Thus, the BCD code of a decimal number of more traandigit is obtained by replacing each digit tsyfour — bit
BCD code. For example, the BCD representation 062810 0011, since 0010 is the BCD code for 2G0Tt is
the BCD code for 3. It should be noted that the B&ide for a decimal number larger than 9 is notstineight
binary equivalent. In the example just consideteditinary equivalent of 23 is 10111, which is netHCD code. In
fact, the six binary numbers that are the equivaleri the decimal numbers 10 through 15 are natdvBCD
numbers; they do not represent decimal digits lEXH, B, C, D, E, F.
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1.3ELECTRONIC INFORMATION BOARD

This is a digital device that operates with just 8hd 1's. It is a microcontroller based devicealthises a popular
microcontroller (AT89C52). Our thoughts or desithe data, is unprocessed information. Informati®rthe
meaningful content of a data-bearing signal. Thia dawhich we want to publicize is written downform of a
program which will now be assembled into the memérprogram is a sequence of instructions propertiered to
perform a particular task. Thus, data are senttimoprocessor via the memory and latch (althougbyhoard can
be used if the output display is interfaced witbomputer). The programs in the memory serve asjgt ito the
processor. The glowing LEDs are controlled basjcély microprocessor. Microprocessor is the heartthef
embedded system. The processor being able to wadérthe program will now execute the content efitiput by
sending O’s and 1's to the decoders. It is withitakp of logic configuration of the decoders that desire is being
manifested at the output display board. The sibmatvhere by the entire write up or even the ndbicard has been
changed in attempt to add a little information ke existing one is solved by electronic informatlmard. This
problem is solved simply by erasing the contenthaf memory and replacing it with latter informatiand the
output display will automatically begin to respotwl the recent memory content. This process of egaand
replacing it with a recent program can be achieuader few minutes, hence in the case of businesterse
customers will not lose sight of the business aagldy activities.

This information board is very flexible in operation the sense that it can be used to display naisealpha

numerals, sketches of both static and moving imagkes The functionality of a display board is simoin figure
1.1.

LATCH
EPROM
LATCH MPU
(8051) DISPLAY
DECODER (OUTPUT)
DEVICE
DECODER SWITCH

Fig. 1.1 Block Diagram of an Electronic I nformation Board

2.0 THE PROCESS OF DESIGN AND CONSTRUCTION
The assembly drawing of the dot matrix informattisplay designed is a complete circuit that givag pumber,
pin numbers, and physical locations for all the ponents.

2.1 CIRCUIT BOARD DESIGN AND IC CHIPS

The whole design was done on two separate Verodbodte positions meant for the 1C chips were g&no
longitudinally to disconnect the pins from eachestilrhe purpose was to avoid the pins being asainee potential
since the board was of the type whose centre edes connected together in single column by coppaducting

material. The IC bases or holders (for pluggindhe IC chips) were mounted in the holes upon timgitadinal

cuts. The chips were then connected to the appteppins of the holder using fine wires, the tioynper wires.
These connections were carried out using soldeeicigniques:
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Soldering iron, lead (solder), long nose pliershleacutter, file, were used. The surfaces to belesed were
properly cleaned of any oxide coating by filing.eTéurfaces were tinned so that soldering appliéezd to them.
The pieces were brought together in the form obakh The hot soldering iron was equally filed cléarremove
any oxide film and tinned or coated with soldertlsat solder applied adhered to it and flowed frdedyn it. The
hot soldering iron was then placed on the joint &edh solder applied. The solder was allowed tdt aned run
smoothly over the surfaces, preventing atmospheggen from attacking the joint. The soldering inwas then
withdrawn and the joint allowed to cool. Care walsen during the soldering to eschew short cirgufBequel to
the above unpredictable situation, IC sockets watesed first and was tested satisfactory befoseriing the ICs.

2.2LOADING THE ROM

The written program is loaded into a ROM using aMR@riter. Then the microcontroller and the latchreve
installed. Inside the 8051 we have the crystal siyathronizes the operation of the microcontrolléis crystal is
an electrical device which when energy is appliechjts pulses at a fixed frequency. One can findtaty of
virtually any frequency depending on the applicatiequirements. The more common crystal frequeraiesl2
MHZ and 11.059 MHz with 11.059 MHZ the most comn®nd that was the one used in this project. Thetalrys
oscillator is unstable and has 11.095 MHz for cllegkhe microcontroller for 11.095 million timesrmecond.
2.3FABRICATION

A slide from a sheet of Perspex, a tough plastiteriad which was perforated by a drilling machioethe diameter
of the LED, was used to put the LEDs in place. TB® was fixed, connected and also soldered.

24 THE POWER SUPPLY
Electronic devices and circuits require energyhim fiorm of electricity to work. However, almost afl them work
with low dc voltage, hence, need arises to stepndthe high ac voltage and convert it to electrameable dc
voltage. The circuit that does this work is knowsractifier circuit and all of them fall under tipepwer supply
circuit. The system is meant to use 6.5V max aB¥ 3nin, the average of which is
Vay = 10V 11
2
=5V as best option

2.4a RECTIFICATION

The rectification stage is usually preceded byaadformer, which is equipment that steps down Vioiéage down
to safer and lower levels that are more suitabterdotifier diode to handle. The transformer is posed of three
important elements; a primary winding, a secondeinding, and a core structure of some type as shovigure

1.2.

Laminated soft iron core

Secondarv

anaﬂ < = ﬁ'inding
Winding —

Fig 1.2: Transfor mer

When the transformer has stepped down the voltageetrequired level, the rectifier diode are thead to convert
the alternating current to dc voltage. There aléwave rectification and full wave rectificatiom this work full
wave rectification is employed as shown in figurg. 1

In the circuit shown on figure 1.3, diodes &hd 0 conduct at the positive half cycle of the ac inphile diodes
D, and D conduct at the negative half cycle. The outputag® from this circuit is smoother than the outmitage
from the half wave rectifier. The ripple factortbe full wave rectifier of this sort is 48%. Hendteis clearly much
better than the half wave rectifier since the fullve signal has twice as many positive cycles ashdif wave
signal, the dc or average value is twice the pedtage;

Va=2V, 1.2
Where , is peak voltage
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Load

Fig 1.3 (a) A Full Wave Rectified Circuit

Load

'|;'.1'

AN AYAYa

Fig. 1.3(b) Output Voltage Wave Form

25FILTRATION

After rectification, the dc obtained is usuallyidd with ripples which are very harmful to the ¢tenic devices that
will use it especially the microcontroller. Thisllsafor the filtration of the rectified output torgduce a smooth
voltage. The smoother the voltage the more lassinge ICs. When a full wave or bridge rectifiec@nnected to a
capacitor, the peak to peak ripple is cut in halhen a full wave voltage is applied to the RC diicilne capacitor
discharges half a cycle. Therefore, the peak-tdcpipple is half the size it would be with a hadfctifier. The peak
—to- peak ripple voltage;

Ve=l

fC
| = dc load current
f — ripple frequency
C- capacitance

To get a good filtration, it is advisable to useapacitor of voltage about twice the value of tlipamded input
voltage. In this work, a capacitor of 400V at 33(0wvas used.

2.6 REGULATION

After the stepping down the voltage using transfammectification by the rectifier and filtratiory lthe capacitor,
the voltage is ready to be used though the faitiefs8 of the voltage cannot be predicted. In ordenake the
voltage constant, a regulator is needed. A zermetedéould be used for this purpose; however, mwhrk 7805 IC
regulator was used as shown on figure 1.4. In &du#d, +5V point terminals were connected to a tpaid the
ground point terminals grounded to a point.
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1 7805

Fig. 1.4: A 5Volt Power Supply Circuit

27THE DISPLAY SYSTEM

It is often desirable to monitor the activities ggion vith the microcontroller. In a PGhe videamonitor does the
job but in a system like this project, the dot nxatlisplay is preferable. Most often the connectiom use is whe

we call matrix add¥ssing techniques whea display element must receive two or more gatiggats before it i

activaed. Matrix addressing requires that the picturenelats of a panel be arraniin rows and columns, as sho

on figure 1.5below for the 7x7 matrixEach elemenin a row or column is connected to all other elemiarthat

row or column by active devicaypically transistors). Thus, it is possible toesglthe drive signals so that wh

only a row or column is driven, no elements in tfwat or column will be activate

C1 C2 €3 C4 C5 C6 C7

Anode
R1
R1

_ Cathode

Fig. 1.5: 7x7 Dot Matrix Array
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2.8 THE SOFTWARE
This is the written program that contains the beésiatention. The screen displays the contenth@ program. In
this work, the content of this display is as follow
WELCOME TO OFFICE OF THE VICE
CHANCELLOR, ANAMBRA STATE UNIVERSITY,
ULI. UNIVERSITY OF THE MOMENT. COURTESY
OF F.O. OBIECHINA, DEPARTMENT OF INDUSTRIAL PHYSICS

This is the part of the work that gives life to #tire system and differentiates it from othepldigs constructed in
the past. In it is embedded the desired functiothefentire hardware.

29 TESTING/COUPLING

The completed work was tested before assembling.tfiéhis was necessary since microcontroller is kage
sensitive component that gets damaged easily. ithevas to make sure that all the LED on the disglagel or
board was lighting correctly. The link to the micomtroller ports was also confirmed. When the oufpam the
power supply was connected to Vcc terminals, th® ldarted displaying. The whole assemblage wasfudbre
fitted on an aluminum sheet, screwed tightly argbdaas shown on figure 1.6.

Fig. 1.6: The Framed Circuit

| o4cm >

12cm

[cNeoNeoNoNeNe]
OO OO0 O0o
OO O0OO0OO0OO0o
[cNeoNoNoNeNe]
OO OO0 O0o
OO OO0 O0o
[cNoNoNoNeNe]
[cNeoNoNoNeNe]
[cNeoNoNoNeNe]
[cNeoNoNoNeNe]
[cNeoNoNoNeNe]
cNeoNeoNoNeoNe]
OO O0OO0OO0OO0o
[cNeoNoNoNeNe]
OO OO0 O0o
OO OO0 O0o

2.10. MODE OF OPERATION

In figure 1.6, once the system is powered, it fiiit carry a shift operation which will now cletire screen. Hence,
it will start to display the information. It prodes so many effects on the write up depending onptbgram
written. The electronic information display boad @ digital device that is replacing the converdloway of
disseminating information through notice board,tess placards, etc.

CONCLUSION

In conclusion, the display board was designed, tcocted, tested satisfactorily and was found womfiymass
production. It was designed from inexpensive conepts It has features that made it unique fromrodigplay
boards in the market; the presence of multiple wofoakes it preferable to other single colour dignd the fact
that it displays information on the office of thec¥ Chancellor, Anambra State University, Uli, A State,
Nigeria.

REFERENCES

[1] Simpson, A, Testing Methods and Reliability ElectronicEnglish Edn., The Encyclopedia Americana,
International, Macmillan Press Ltd., Londd®i78, Vol. 26, pp 755-56.

[2] Millman J, Halkias, C.Clntegrated ElectronicsMcGraw Hill Internationall972, p 24, 27.

[3] Tocci R, Digital System, Principles and ApplicatioRrentice Hall of India Private Limited, New delti-0001,
1996, pp. 35, 39.

[4] Turner L.W, Edited Electronics Engineer's Reference Bodewness Butterworth and (Co-publisher) Ltd.,
1976, pp.10-11 10-12,10-14 10-15,11-2 11-4,24-1P8-105.

[5] Wakerly J.F,Logic Design Projects Using Standard IntegratedcGits, John Wiley & Son Inc., New York,
1976, pp. 1-3.

[6] William L.F, An Introduction to Modern Electronicdphn Wiley and Sons Int991, pp. 42-45.

521
Pelagia Research Library



O F. Okechukwu and Don Okpala V. Uche. Adv. Appl. Sci. Res., 2013, 4(1):515-522

[7] Mitra S.K, An Introduction to Digital and Analog Integrateddapplications, Happer & Row, Publisher, New
York, 1980, pp.183-185.

522
Pelagia Research Library



