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Abstract- The architectural design and construction of
character message display signboard is the person al computer­
based message display system by usin g micr ocontroller for
genera l purpose. This system is based on micr ocontroller, digital
logic circuitry, programming, as well as the LEDs and necessary
power delivery. In this research work, proposed (16 x 128) LED
matrix panel is constructed. Significant advantages of the
pr oposed system are simple design, efficient technology and cost­
effectiveness. Either Myanmar or English messages can be
displayed occasionally for special purpose via personal computer.
By stor ing the desired characters Inside the EEPROM, ROM and
other extern al nash memories, th e required messages can be
displayed. Thirty two num bers of char acters can be displayed
simultaneously at one tim e. The opera tor can change the
message' occasionally for special purposes by means of the
computer, Message display systems using oth er lan gua ges can be
developed using thi s syste m without many changes in hardware
configuration . It only needs slight modifi cation in programming
and character mapping.

KeJ1I·lIrd.r- computer-based messa ge display system, thirty two
num her s of char acters, English or Myanmar message

1. INTRODUCTION

The digital electronic displays are very important in
indu stry, home and publi c applications. There are several
kinds of display systems constructed by microcont rollers. The
Peripheral Interface Contro llers (PICs) are genera lly compact
construc tion, small size, low power consumption and suitable
price. Display unit such as Light Emitting Diode (LE D),
Liquid Cry stal Display (LC D) and Cathode Ray Tube (CRT)
can be used as a basic element of a display unit. The LEOs are
very light in weight, long life expectation and the cheapes t
cost amo ng the three major display med iums. Super bright
(high intent ion) LEOs are available to see from a long
distance. In this research work, display panel, driver unit and
ma in contro l unit are included. They are designed with Light
Emitt ing Diode, Peripheral Interface Controller (PIC) and
other electronic components and devices.

The following block diagram shows microcontroller-based
message display system. In this system, Personal Computer
(PC), seria l interfacing uni t (level converter I.C) , external
EEPROM (memory I.e), microcont roll er (P IC), LEOs driver
unit (seria l in parallel out shift regi ster I.C and decoders),
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LED panel, and power supply unit (5 volts regulated power
supply) are included .

Fig. 1 Block Diagram of Microcontroller Base d Message Display System

II. MET HO DO LOGY

There are three modes in PC based message display
constructed by microcontroller system. They are 12C
EEPRO~I data reading mode (read mode), USART data fetch
and display process (live mode) and USART data fetch and
12C EEPROM data wr ite process (programming mode). The
required data which is stored inside the 24C l 6 serial
EEPROM are displayed in the LED panel. The message,
which is sent by the Personal Computer (PC), is also displayed
in the LED panel.

In this proposed circuit, PIC I6F877 microcontroller,
74LS I64 8-bit serial in parallel out shift register, 24C l6 serial
EEPROM , ~1A.\:232 level converter, thirty two num bers of
(8x8) matrix LED panels and other electronic components and
devices are included . In microcontroller port ion, RBO~RB7

and RnO~Rn7 are used for the signal contro l of the sixt een
row s. The other RAO and RA I pins are used to insert input
data and clock signal for the 74LS164 seria l in parallel out
shift registers. These sixteen regis ters are connected to all of
the 128 columns. The left thr ee pins of RA2- RA4 are used til

mod e selection . Pin RC3 and RC4 are used in 12C
communication to externa l EEPROM. Pin RC6 and RC7 are
also used to communicate Personal Computer (PC) by using
MA.\:232 level converter.

The output signals for each row are ampl ified by the A56 4
PNP tran sistors and 4.7 kQ resistors are used for biasing. TIle
data output signals from the microcont roller gives one pulse to
the 74LS I64 register and then clock pulses are entering
simultaneous ly. TIle required messages are shifted to each
column one by one from left to right and vice visa . The circuit



diagrams of proposed message display system are shown in
Fig. 2 and 3.

The LED matrix is common anode construction and the
required signals pass through the 2N2222 NPN transistors. For
biasing, 4.7 kr.! resistors are used. The USART module is used
to transmit and receive data via MAX232 level converter.

There are two types of LED array construction. They are
common anode for LEDs in a row and common cathode for
LEDs in a row. The biasing polarity is mainly different in
these constructions. In digital logic circuit, common anode
construction is more widely use than the other construction. In
this project, thirty two number of 5mm (0.2 inches) common
anode general Purpose (8x8) Dot Matrix Alphanumeric
Display panel is used.

calculation of base and collector resistance values of 2N2222
NPN transistor, for the column-scanning unit,
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Fig. 4 Common Emitter Circuit fcc Colurrn Scanning

ILED = lOrnA (typical value)
VLED =2V
VCE = 0.2 V (from the data sheet of 2N2222 NPN
transistor)
By Kirchhoff's voltage law,
VCC=ILEDR2+VLED+VCE (1)

_V"c"-c _-_V:'LE" D"---_V-'C"-ERz =
fLED

R _ 5-2-0.2
2 - lOnvl

= 280 r.!
So, 330 r.! standard value of series resistor is chosen.
One LED is connected in each transistor. Therefore, Ic= IUD

Fig 2
System

Control Circuit Diagram of Proposed Message Display
Ic=10rnA

III. SOFTWAREIMPLEMENfATION

All In this portion, software simulation is presented by
usmg Microchip :MPLAB IDE Version 7.00 simulation

(2)

= 10 rnA < Icrnax
According to the data sheet of2N2222 NPN transistor,
Icffi3X = 180 rnA
If the transistor is used as switch,
IB=O.IIc
IB=0.lxl0rnA

=1 rnA
Forward voltage drop of the light emitting diode, VBE= 0.8 V
By Kirchhoff's voltage law, voltage across R 1 is VR1 = VBB­
Vee

VR1=5-0.8

=4.2V
By Ohm's law,
VR1 =1BR1

4.2

lrnA
= 4.2 kr.!

So, 4.7 kr.! standard value resistors must be chosen.
Calculation for the row resistors are the same as column
scarming unit.
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Fig 3 Driver Circuit Diagram of Proposed Message Display
System Circuit Diagram of Proposed Message Display System

This panel can emit two color, red or green, at one time.
The red color has low power consumption and brighter than
green color and in this research red color is used.

A. Design Ca1culationjor the LED Driver Circuit

In the proposed message display circuit, two types of
transistors are used for the switching mode. They are 2N2222
NPN and A564 PNP switching transistors. The following is
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Fig. 7 Data Insertion form EEPROM andComputer to RAM

software. Software flow chart is expressed in the following
Fig. 5.
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Example:

MOVF AI, W

MOVWF AO

MOVF A2,W

MOVWF Al

MOVF A3, W

MOVWF A2

Read EEPROM and Fill display RAM
Exampl e:

CALL
MOVWF
CALL
l\IOVWF

(3) Screen Shift Process
After specific scan times, LED display shift process is

executed. By this process, it shifts the message to be
displaying to the left for one column . It is illustrated in Fig. 8.

., .'.'
EEPROI.I

li ve Mode

W, i1e Process

( 110 Port Set ti ng)

(Interrupt Initial)

EEPROMRead Mode

Swit d"1 3 ON.

Fig. 5 Software Flowchart of Overall Process
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Fig. 9 and Fig. 10 show the software simulation process.
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A. LED Display Process

(1) Data RAM Screen Layout
Figure 6 illustrates the (l 6x128) data RAM structure in

microcontroller .

Fig. 6 The Data RAM Structure COIl3TAlIT Sn -3
COJISTAIlT 30.1.. 4

(2) Screen Load Process
When a message is displayed on the LEDs of 16 x 128

screen sizes, the blink conditi on of 2048 LEDs is controlled in
256 bytes of the RAM file memory. Set all bytes OxFF will
glow all LEDs and OXOO will be dim . Data from external
EEPROM and USART was filled right most column (2 Byte)
first. Then call a subroutine named SCAN to display on LEDs.
This process is Sh0\\11 in Fig. 7.

,···········D..pl&y r",c:1ono
COlllllll

U"fll

;···········uc········
IIt>U

ADl_Rl,n
PAT_\IA~

FIg. 9 Software Simulation of Proposed Project
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Fig . 10 Error Free Message for Software Simulation of Proposed Project

After completing this process, the incoming data from th e
computer is tested by the oscilloscope. This is interface by
using USART module. And I2C mod e is also tested between
24C 16 external EEPROM and micro-controller (PIC I6F877).
When all of this process is compl ete, th e desired data is
inserted from the computer by using the display controller
software. In this project, English characters can be displayed
in live mode and Myanmar characters can be displayed in
EEPROM read and write mode.

IV. FABRICATION, TESTS AND RESULTS

In this proposed circuit (refer to Fig. 2 and 3),
micro controller (PIC) , 8-bit serial in parallel out shift registers
(74LSI64), MAX232 level converter, 2N2222 NPN
transistors, A564 PNP transistors, eight by eight matrix LED
pane ls are included. Before testing the proposed circuit, the
assemb ling of equipment on th e printed circuit board is done
by soldering. And then, the mounting LED panels on the LED
pin bases on the printed circuit board. Fig. 11 and 12 show th e
back view and front view of the printed circuit board. Fig. 13
shows the mounting of the LED panels on the printed circuit
board . Fig. 14 also shows the back view of the compl ete
circuit.

Fig. 11 Back View of the Proposed Printed Circuit Board

' '' '''''''',, ''' ''''' """.. ,,,,,,,, """ '"'' ''' ' "'"'YI''Y''''''''(''' ''''' ''' '''''''' ''''','',
- - - - - - - -
- - j - - I

- -- - - - -
- _.' . - ,

Fig. 12 Front View of the Proposed Printed Circuit Board

Fig. 13 Mounting of the LED Panels on the Printed Circuit Board

Fig. 14 Back View Photo of the Complete Circuit

A. Testing without Using Micro-controller for the Proposed
Circuit

In this testing portion, the proposed research project circuit
(refer to Pig. 2 and 3) is tested with out using microcontroller.
Firstly, the constructed circuit is tested by applying +5V
regulated power supply. It needs to test the mounting LED on
the printed circuit board. So, positive terminal is connected to
the collector of column scanning transistor (2N2222) and
negative terminal is connec ted to the sixteen row s of the LED
panel. Then, each row and column is tested by changing th e
power supply terminal. Then, the lighting of each LED can be
seen. If LEDs are not lit, th e good LED pane ls are needed to
replace.

B. Testing with a Mi crocontroller for the Proposed Circuit

Then, the output of 74LS164 8-bits serial in parallel out
register connected to th e column-scann ing unit are needed to
be tested. In thi s testing, software and hardware steps are
included. In software portion, MPLAB IDE assembler is used
to measure the scanning rate. In hardw are portion,
oscilloscope is used to measure the output signal. These
measuring photos are shown in Fig. 15 and 16.

o r,o , , • • l,Ia , .

§ :-, ~- _ .:~_ .. _ ,_ r--.
r _ .._
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Fig . 15 Testing Result of Scanning Time by MPLAB Assembler
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Fig. 16 Testing Result of Scanning Time by Oscilloscope
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After completing this process , the input data from the
computer is tested by the oscilloscope. This is interface with
MAX232 level converter by using USART module. The
measurements of changes from RS232 to TTL/CMOS logic
voltage level measurements are illustrated in Fig. 17 and 18.

Fig . 17 The Transmitting Voltage Level from the Per sonal computer

Fig. 18 TIlt:Receiving Voltage Level u[MAX232 Level Conv e rter

The final output result photos are shown in Fig. 19 and 20.

Fig. 19 Final Eng lish Character Mess age D isplay Res ult

Fig . 20 Final Myanmar Character Message Display Result

V. DISCUSSION, CONCLUSION AND
RECOMMENDATION

In this research paper, design and construction of
microcontroller-based message display system has been
presented. Although this research gives many advantages a
few problems were also encountere d in the fabrication oflarge
area PCB board . Leakage of currents and short circuits are
possible in the fabricated PCB. High quality lighting medium
was also needed.

In this paper, water clear normal bright LED arrays are
used for the display medium. If high current (HC) type
semiconductor devices and the super bright single LEDs are
used, the light will be brighter. By using the LED panel, it is
easy to change the displaying colour. And it is easy to find the
faults of the displaying circuit portions. The significant
advantages of the proposed systems are simple design, high
performance and cost-effectiveness .

This designing process include s hardware and software
portions. In the proposed message display signboard , (l6x128)
matrix LED panel is used for display medium. It is directly
connected with the Personal Computer (PC) and controlled by
the PIC 16F877. It is also shifted by using 74LS164 serial in
parallel out shift register. MAX232 level converter is used to
convert the RS232 to TTLI CMOS logic voltage . Thirty-two
numbers of characters can be displayed simultaneously from
right to left and vice visa.
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