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1.INTRODUCTION

This document is a proposal for the Customer Access System Tender. It is a piaposal
building an optical network using various SDH/Sonet Systems. The tender outlined three
types of links required. In this document the equipment required for each link and its
estimated budget is provided. Additional background information is providethe

Appendix.

2.SPECIFICATION
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Figure 2.1 The Specifications required as per Tender for Customer Access System.
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3. LINK 1

3.1 Link Requirements

The first link is required to work at a bit rate of 155.52 Mbit/s over a link length
of 10m. Fibreoptic technology today has evolved to an extent that this performance is
easily achievable using simple, low cost components. Because these are the links that join
the customer units to the levelmultiplexer, there is expected to be large number of
them,making low cost an essential requirement.

3.2 Link Design

The wavelength of operation is chosen to be 850nm, as components operating in
this window are expected to have lower cq&)sAn initial power budget wasatculated
using some fairly average component values, to give an idea of the kinds of specifications
required. Justification of the chosen components follows.

3.2.1 Power Budget

B = Pe +CL + Mg

The transmitted power is taken to4©dBm

The attenation in the fibre is taken to be 180dB/km

The received power will be calculated

It will be assumed that two connectors (each with a loss of 0.5dB) are needed, and
no splices for this short link

¢ The system margin is taken to be 4dB.

—=-10=P

rec

+0.01(180 +(2x0.5 +4
P.. =-168dBm

rec

3.2.1 Source

For the first link, an LED is chosen, being the simplest source available for
optical communications. The lower the transmitted power that needs to be generated, the
lower the cost of the system is expected tofbiew examples of LEDs that can be used
for data transmission at 155Mbit/s are given in Table 3.1 below. The optical power that is
coupled into the fibre depends on the core dimensions of the fibre and is specified on the
data sheets.
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Component Optical Power Wavelength  Spectral Datarate Rise Time
/dBm (&) [/ 1 Width | (10%-90%) /
nm ns
RSLED -16.9 (aunched) 850 170nm (max) - 10ns(max)
8215
Optek LED -1.24(when 850 35nm - 6ns
OPFE370D coupled with a
PCS)
AvagoTech -3.7dBm (when 820 - 155Mbaud 3ns

HFBRT 14X4 coupled to atHCS)

PCS = Plastic Clad Silica
HCS = Hard Clad Silica

Table 3.1 Examples of transmitters for Link 1

3.2.2 Fibre

Plastic Optical Fibres (POFs) normally have large attenuations per km, although
fibres with low attenuation that carafrsportup to 1Gb/s have been develog@) Due
to their | arge diameters, connectors are now
tools and mi@xi mal trainingbo

For the purposes of bk 1, simpler fibres even with large attenuations can be used. The

cost of such fibres has beeampared to using copper wirgy. Typical specifications of
a plastic optical fibre used for data communications are given iie Bah

Core diameter 980um

Cladding Diameter 1000pm

Jacket Diameter 2.2mm

Attenuation (at 850nm) <18dB/100m (180dB/km)

Numerical aperture 0.3

Bandwidth (at 100m) Step index: 125MHz
Graded index: 500MHz

Table 3.2 Typicaspecifications of plastic optical fibres [DeCusatis]

3.2.3 Receiver

A PIN photodiode will be used at the receiver end. PIN diodes have been developed that
need very small power levels to correctly detect the signals. An example of a photodiode
optimisedfor 850nm transmission is given in Table 3.3.

Sensitivity -33 dBm (BER of 1€10)
Bandwidth 125 MHz







