Sudan University of Science and Technology

College of Graduate Studies

A Proposed Design for an Optical Fiber Link for SUST

s, 58 93500 g o gholl (1 gll sl A8 gusall GV Sy pgansl - s

A Dissertation Submitted in Partial Fulfillment for the Degree of MSc. In
Electronics Engineering (Communication)

Prepared by:

Mohammed Abdalla Hessian Elbasheer

Supervised by:

Dr. Fakher Eldin Mohamed Suliman

September 2009



dazy L) Jad g AWl s jai g &I Bl Gy ¢ A 2aall

Lot Vee oy JS Jreage Sl s Jalill L3 4aaiiiny S Jial)

=
>
- -~ ~ 06 2

§ onsba al B2l e Bde @RI Glea bl ind
ragsin @iy ln gy lalis 3l 590255 Sylly {13 a2 30)
Bl oa S G 5 oo y¥l sGllll 3K oo osp2iiss
Aol alus &l JLas {191 O e JI} %)ﬁli =482 e el
wnaagall ey B dw da gl A adl g 4l alae e

.uﬂmﬁ



DEDICATION

To the permanent residents of my heart and my mind.
To my mother, my father and my family.
To all our friends and all who made this project come true.

This thesis is totally dedicated to you.



ACKNOWLEDGEMENT

| wish to express my true thanks, first of all, to ALLAH (SWT) who helped,
supported, and guided me by every mean during the stages of this work.
| am deeply obliged to the many people who generously assisted in the
preparation of this thesis. My special appreciation is to Dr. Fakher Eldin
Mohamed Suliman, my Supervisor for his guidance and continues
encouragement, thanks for all the engineers of the Network Department in
Western campus of SUST, for all the efforts they put to us to make what we are

now.



ABSTRACT

In this thesis optical fiber links have been proposed between the Western
campus, the Southern campus and the Northern campus of SUST.

The link distance between the Southern campus and Western campus is 6
kilometers and between Western campus and Northern campus is 9.5 kilometers.

The components have been selected to support the application of the link which
is to transmit video, audio, and data at 622 M b/s and with a BER of 10" using
NRZ code without repeaters.

The suitable components are found to be a Laser with 1300nm operating
wavelength, a PIN photodiode with a sensitivity of -33dBm, and a 9.3/125um
single mode fiber with attenuation of 0.5dB/km.

The link was proposed applying both link power budget and rise time budget

concepts. The route for both links is also proposed.
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