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ABSTRACT: 
This is a technical note to study the possibility of using a low cost analog fiber optics link for EMBRACE, a SKA project proposed by ASTRON, Netherlands. The note is a design guide to an analog 

fiber optic link and describes the optimization of component specification to meet the performance and low cost requirement for the short distance link. A cost comparison is done with a coaxial cable link approach to the project.
Table of contents: 
DECLARATION BY AUTHORS 








III 

ACKNOWLEDGEMENT 









IV 

ABSTRACT 











V 

TABLE OF CONTENTS 









VI 

LIST OF FIGURES 










VIII 

LIST OF TABLES










 X 

LIST OF ABBREVIATIONS 

1. INTRODUCTION 










1 

2. LINK DESIGN 

2.1 Intrinsic gain 









4 

2.2 Noise performance of the link 







5 

2.3 Equivalent input noise of the link 






6 

2.4 Noise figure of the link 








7 

3. LINK PERFORANCE 









10 

4. COST ANALYSIS 










16 

5. CONCLUSION 










44 

6. FUTURE SCOPE AND RECOMMENDATIONS 






45 

7. REFERENCES 










46 

APPENDIX – I 










47 

APPENDIX – II 










48
LIST OF FIGURES: 
Figure 2-1 Analog fiber optic link 








5 

Figure 2-2 Basic configuration proposed for EMBRACE 





5 

Figure 2-3 Noise figure with pre amplifier 







9 
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INTRODUCTION 

1.1. Organization Profile: 
National Centre for Radio Astrophysics has set up a unique facility for radio astronomical research using the meter wavelengths range of the radio spectrum, known as the Giant Metrewave Radio Telescope (GMRT), it is located at a site about 80 km north of Pune. GMRT consists of 30 fully steer able gigantic parabolic dishes of 45m diameter each spread over distances of up to 25 km. GMRT is one of the most challenging experimental programs in basic sciences undertaken by Indian scientists and engineers. GMRT is an interferometer which uses a technique named Aperture Synthesis [2] to make images of radio sources in sky.
CHAPTER -2 
LINK DESIGN 

2.1 Intrinsic Gain: 

The analog fiber optic link has a conversion loss given by equation 1. Due to the parallel combination of R load and output impendence only half of the detected photodiode current is available and hence the factor ½ is used in the equations. The link has the conversion loss of 33.45 db in the link of the total RF loss will be 35.45db.
[image: image1.emf]   ………………………. 1
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2.2 XLS Spread sheet Calculation: 

In XLS spread sheet calculation we need to take individual block details like gain, noise figure, P1 dB and IP3. Followings are the methods/formulas used to calculate cascaded performance. The following block shows the n devices are connected and the each devices value is given. Gain ‘G’ in dB, Noise Figure ‘N.F’ in dB, Input 1 dB compression point ‘IP1 dB’ in dBm and input third order intercept point ‘IIP3’ in dBm. Where f is noise factor.
Fig 5 
g=10G/10 G = 10 * Log (g) ………………………………… (2) 

f = 10N.F/10 N.F = 10 * Log (f) 
 p1dB = 10P1 dB /10 P1 dB = 10 * Log (p1 dB)

9. CONCLUSION 
The proposed link shows the possibility of having a low cost short distance analog fiber optics link for EMBRACE bridging in the full RF band. With the availability of VCSEL laser the link could cost low compared to a link using FP laser diode. Recent work has shown that VCSEL used for Gigabyte Ethernet can be used for analog optical links. It was shown that a 300 meter high bandwidth multimode fiber could transport frequencies up to 5 GHz with SFDR of 97 db.
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