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ABSTRACT 
---------

Water supply related information has become increasingly important to the use 

and development of a water disnibution network. 

Originally, water supply related infOlmation is collected, updated and stored on a 

constant basis. With the introduction of modern technology, these activities are 

computeIised through a system complying to the international standards. 

The Nicosia Waterboard which is the state agency responsible for potable water, 

is embarked upon a program, the Supervisory Conn'ol and Data Acquisition Sys

tem (SCADA), in order to improve the efficiency and effectiveness of the Depmt

mental activities. 

This project aims at presenting a proposed design and consn'uction of a mimic di

agram that will provide a simple at a glance visual presentation of the Nicosia 

water distIibution network. 

A microcontroller will give an efficient and practical solution to this specific 

problem. 

This project covers in detail the communication of the microcontroller with a per

sonal computer and the intelfacing with a Liquid Crystal Display on which all 

impOltant infOlmation will appem·. 



I II 

TABLE OF CONTENTS 

Page 

Dedication ---------------------------------------------------------------------

Abstract ------------------------------------------------------------------------ ii 

Contents ----------------------------------------------------------------------- iii 

List of figures ----------------------------------------------------------------- vi 

List of Tables ----------------------------------------------------------------- vii 

Abbreviations and Acronyms --------------------------------------------- viii 

Acknowledgements ---------------------------------------------------------- ix 

J ntrodu ctio n ------------------------------------------------------------------- 1 

Chapter One: The proposed solution ----------------------------------- 3 

Chapter Two: The Liquid Crystal Display ------------------------- 5 

2.1 Introduction --------------------------------------------------------- 5 

2.2 LCD Technical Characteristics -------------------------:.--------- 6 

2.3 Pin connections ----------------------------------------------------- 7 

2.4 Instructions of use -------------------------------------------------- 8 

2.4.1 Clear Display ------------------------------------------------------ 10 

2.4.2 Return Home ------------------------------------------------------- 1 () 

2.4.3 Display ON/OFF Control ------------------------------------------ 10 

2.4.4 Cursor or Shift Display -------------------------------------------- 10 

2.4.5 Set DD RAM Address --------------------------------------------- 10 

2.4.6 Read Busy Flag and Address ------------------------------------- 1 () 

2.5 Reset Function ------------------------------------------------------ 11 



Chapter Three: The Driving circuit ------------------------------------

Chapter Four: Microcontroller circuit development --------------

4.1 Introduction ---------------------------------------------------------

4.2 S peclfIcatlons -------------------------------------------------------

4.3 The 8751 Pinout ----------------------------------------------------

4.4 Memory Organization ---------------------------------------------

4.5 The Microcontroller circuit ---------------------------------------

4.6 Clock and Reset circuit -------------------------------------------

4.6.1 The 8751 Oscillator and Clock -----------------------------------

4.6.2 The Reset circuit ----------------------------------------------------

4.7 

4.8 

4.9 

Serial intelface with the MAX 232 ------------------------------

The LED circuit -----------------------------------------------------

Intelli oent LCD circuit ---------------------------------------------(:> 

4.10 PCB layouts ---------------------------------------------------------

Chapter Fiye: Serial Data Communication ----------------------------

5.1 DescrIptIon ----------------------------------------------------------

5.2 Mode of operation --------------------------------------------------

5.3 Baud Rate ------------------------------------------------------------

5.4 Mode and Baud Rate Selection -----------------------------------

Chapter Six: The Software --------------------------------------------

6.1 Introduction ---------------------------------------------------------

6.2 The 8751 Instruction Set ------------------------------------------

6.3 Main Program -------------------------------------------------------

6.4 IntelTupt - Driven Character Reception --------------------------

iv 

12 

14 

14 

14 

15 

16 

17 

17 

17 

19 

20 

21 

21 

24 

26 

26 

26 

27 

28 

33 

33 

33 

34 

36 



Chapter Six: (Continued) 

6.5 LCD programming -------------------------------------------------

1 I · 'aI' . 6.5. nl ti· IsatIon ---------------------------------------------------------

6.5.2 LCD subroutines ----------------------------------------------

Chapter Seven: Demonstration -----------------------------------------

Conclusion ---------------------------------------------------------------------

J>arts list -----------------------------------------------------------------------

lteferences ---------------------------------------------------------------------

Appendices 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Data Sheets 

Circui t Diagrams 

Printed Circuit Boards 

8751 Instruction Set 

Listings of Software 

38 

38 

39 

47 

49 

50 

52 

v 



Vl 

LIST OF FIGURES 

Figure Page 

1-1 Block diagram of the system -------------------------------------- 3 

2-1 Liquid Clystal Display Cell --------------------------------------- 5 

3-1 The dri ving circuit ------------------------------------------------ 13 

4-1 87 51 DIP pin Assignments ---------------------------------------- 15 

4-2 Internal RAM organization ---------------------------------------- 17 

4-3 The microcontroller circuit --------------------------------------- 18 

4-4 Oscillator circuit ---------------------------------------------------- 19 

4-5 Reset clrcllluy ----------------------------------------------------- 20 

4-6 Selial Intelface ------------------------------------------------------ 21 

4-7 LED circuiny ------------------------------------------------------- 21 

4-8 Intelligent LCD circuit --------------------------------------------- 22 

4-9 Timing characteristics --------------------------------------------- 23 

5-1 Standard U ART Data Word -------------------------------------- 27 

5-2 PCON Function Register ----------------------------------------- 29 

5-3 TMOD Function Register ----------------------------------------- 30 

5-4 TCON Function Register ------------------------------------------ 31 

5-5 SCON Function Register ------------------------------------------ 32 

6-1 IE Function Register ---------------------------------------------- 37 

6-2 Flowchart of Read and Write instlUctions ---------------------- 43 

7 -1 The conect suing of data ------------------------------------------ 47 



vii 

LIST OF TABLES 

Table Page 

2-1 Pin connections ------------------------------------------------------- 8 

2-2 Instructions ---------------------------------------------------------- 9 



ix 

ACKNOWLEDGEMENTS 

I gratefully acknowledge the assistance of my supervIsor, Mr Charalambos 

Theopemptou. 

I wish to express my thanks to Mr Emilios KapeIides and Mr. Alekos Alexandrou 

for their valuable assistance. 

I would also like to thank the staff of the Electrical Engineering Department of 

the Higher Technical Institute as well as the staff of the Resource and Type Ap

proval Department of CYT A. 

Thanks are also directed to Mr KyIiakos Kylilis whose help can not be neglected. 

Special thanks must be given to Cyprus Telecommunications AuthoIi~y and the 

Nicosia Waterboard which provided me with related infonnation for this project 

and P&R Techconsult for their technical support. 

My grateful thanks to all my colleagues in the course for their support and for 

making the year very enjoyable. 

I especially owe a debt of considerable gratitude to my family for the love and 

support they have shown throughout the pedod of my academic studies. 



INTRODUCTION 

The Water Board of Nicosia was established in 1953 and it was given the 

responsibility and utilization of potable water to the city of Nicosia. 

Its service area includes all five municipalities of the greater Nicosia Met

ropoli tan area, and today the Water Board of Nicosia supplies almost 

200,000 people with 12,000,OOOm3 of potable water, through 662Km of 

watermains, via 57,200 consumer connections. 

It is well known that the Nicosia Waterboard adopted the today's modern 

water distribution system through continuous improvement and develop

ment which is according to the international standards. 

The Water Board of Nicosia uses a Supervisory Control and Data Acqui

sition System (SCADA) for the proper management of the potable water 

supplies of Nicosia. Through the SCADA system all important informa

tion is available on a constant basis. 

Forty area meters are part of the water distribution network and for all of 

them useful infonnation is stored in a specific PC prognun. 

The aim of such a project proposal was the need to provide a visual and 

simple presentation of the Nicosia water distribution network in such of 

fOlm as it is easily understood by everyone. 

In order to have a clear and fast understanding of the system it is pro

posed to use the help of a PC and a simple display system superimposed 

on the map of the actual network. 
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A dedicated software program in addition to a hardware design will ena

ble the presentation of flow, pressure and other useful information in this 

simple display system. 


