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COMMUNICATION SYSTEM 

Satellite television is one of the most exciting developments 

throughout the domestic as well as commercial television 

industry. 

This project as it will be seen deals with the study of the 

various elements comprising a domestic satellite TV 

receiving system. 

The following notes in this project provide detailed guidelines 

on how to install a satellite dish and receive satellite 

. pictures. There are no mathematical explanations or complex 

formulae involved. 

2 



LIST OF CONTENTS 

ACKNOWLEDGMENTS 

SUMMARY 

INTRODUCTION 

PART 1 . SATELLITE ORBITS AND SYSTEM COMPONENTS 

CHAPTER 1 : SATELLITE ORBITS PAGE 

1.1 ORBITS ............................................................... 7 

1.1.1. CIRCULAR POLAR ORBIT .............................. 7 

1.1.2. ELLIPTICALLY INCLINED ORBIT ..................... 8 

1.1.3. CIRCULAR EQUATORIAL ORBIT ...................... 8 

1.2 STABILIZATION ..................................................... 9 

1.3 SATELLITE POSITION ............................................. 9 

1.4 FREQUENCY BANDS ............................................. 10 

1.5 GEOGRAPHICAL ADVANTAGE ................................. 11 

1.6 PATH LOSS ........................................................ 11 

1.7 SUN INTERFERENCE ............................................. 12 



CHAPTER 2 : SATELLITE ANTENNAS 

2.1 INTRODUCTION ................................................... 13 

2.2 VARIETIES OF ANTENNAS .................................... 13 

2.3 ANTENNA PERFORMANCE ............................ .... .... 16 

2.3.1 ANTENNA GAIN ........................................... 16 

2.3.2 ANTENNA EFFiCiENCy ................................. 17 

2.3.3 BEAMWIDTH ............................................... 18 

2.3.4 ANTENNA NOISE .......................................... 19 

CHAPTER 3: MOTOR ACTUATORS 

3.1 INTRODUCTION ................................................. 21 

3.2 LINEAR ACTUATORS .......................................... 22 

3.3 HORIZON-TO-HORIZON ACTUATORS ................... 23 

CHAPTER 4: FEEDHORNS 

4.1 INTRODUCTION ................................................. 25 

4.2 ILLUMINATION & Fl O RATIO ............................ .. ... 25 

4.3 VOLTAGE STANDING WAVE RATIO (VSWR) ............ 26 

4.4 POLAROTORS .................................................... 26 

4.4.1 MECHANICAL ROTORS ................................. 27 

4.4.2 FERRITE DEVICES ...................................... 27 



N ISE BL NEE S 

5.1 INTRODUCTION .................................................. 28 

5.2 LNAs , LNBs , LNCs ............................................ 28 

5.3 NOISE TEMPERATURE & NOISE FIGURE ................. 29 

CHAPTER 6. S TELLITE RECEIVERS 

6.1 INTRODUCTION ................................................. 31 

6.2 RECEIVER DESIGN ............................................ 31 

6.2.1 POWER SUPPLy ........................................ 31 

6.2.2 TUNER ..................................................... 32 

6.2.3 DETECTOR/DEMODULATOR .......................... 33 

6.2.4 VIDEO PROCESSOR ................................... 34 

6.2.5 AUDIO PROCESSOR ................................... 34 

6.2.6 MODULATOR ............................................. 35 

6.3 SATELLITE RECEIVER PERFORMANCE .................. 35 

6.3.1 VIDEO BANDWIDTH .................................... 35 

6.3.2 RECEIVER THRESHOLD ............................... 36 

PART 2 . DESIGN & CONSTRUCTION OF A SATELLITE 

RECEIVER 

CHAPTER 1 INITIAL APPROACH TO THE DESIGN 



1.1 INTRODUCTION .................................................. 38 

ENE L S STE ES IPTI N 

2.1 INTRODUCTION .................................................. 39 

2.2 SYSTEM DESCRIPTION ....................................... 39 

2.3 CIRCUIT DESIGN AND ANALYSIS .......................... 43 

2.3.1 TUNER/DEMODULATOR ................................ 43 

2.3.2 VIDEO CiRCUiTRy ...................................... 45 

2.3.3 AUDIO CiRCUiTRy ...................................... 49 

2.3.4 AFC CIRCUIT ............................................. 53 

2.3.5 POWER SUPPLy ......................................... 56 

2.4 CONSTRUCTION AND TESTING 

2.4.1 INTRODUCTION ......................................... 58 

2.4.2 VIDEO PCB & COMPONENT MOUNTING .......... 58 

2.4.3 AUDIO PCB & COMPONENT MOUNTING .......... 62 

2.4.4 AFC PCB & COMPONENT MOUNTING ............... 64 

2.4.5 POWER SUPPLY PCB & COMPo MOUNTING ..... 66 

2.5 CALIBRATION ................................................... 68 

2.6 TROUBLESHOOTING ........................................... 69 

2.7 SPECIFICATIONS .............................................. 70 

2.8 BILL OF MATERIAL ............................................ 72 

2.9 COSTING ......................................................... 78 



-=-,-,,-,-,,-,---,--,,,,,,-,--,,----,,--,-" SIT E SUR V 

1.1 INTRODUCTION ................................................ 80 

1.2 HORIZON SURVEy ............................................ 80 

1.2.1 AZIMUTH SURVEy ..................................... 81 

1.2.2 ELEVATION SURVEy ................................. 82 

1.3 DETERMINING AZIMUTH & ELEVATION ANGLES ...... 83 

CHAPT6R 2: ANTENNA PREPA ING 

2.1 INTRODUCTION ................................................ 85 

2.2 ANTENNA SUPPORT STRUCTURE ........................ 85 

2.3 ASSEMBLING THE DISH ANTENNA ...................... 85 

2.4 ASSEMBLING THE FEED/LNB STRUCTURE ............ 86 

2.5 INSTALLING ACTUATORS .................................. 87 

CHAPTER 3: ALIGNING THE ANTENNA ONTO THE 

SATELLITE ARC 

3.1 INTRODUCTION ............................................... 88 

3.2 ANTENNA & POLAR MOUNT ANGLES ................... 88 

3.3 POLAR MOUNT ALIGNMENT ............................... 89 

3.4 THE BASIC ANTENNA ALIGNMENT PROCEDURE .... 92 



3.5 COMMON ANTENNA TRACKING PROBLEMS ........... 94 

CONCLUSION 

SATELLITE FOOTPRINTS 

GLOSSARY OF TERMS 

APPENDICES: DATA/TABLES & OTHER USEFUL 

INFORMATION 

REFERENCES 


