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OPTICAL TRANSMISSION SYSTEMS 2
Optical transmitter is a device that generates the signal sent "
through optical fibers.
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SPECIFICATION

NSNS

An optical communication system should have following basic required
specifications —

a) Transmission type (Analog / digital).

b) System fidelity (SNR / BER)

c) Required transmission bandwidth

d) Acceptable repeater spacing

e) Cost of system

f) Reliability

g) Cost of maintenance.
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The basic elements of optical fiber transmitter:

SIS

o Electronic Interface:

There is wires standard electronic connection or pins energizing the
transmitter. They provide power Electronic I/P and O/P Optical
signals.

o Electronic Processing

In some transmitters the I/P Electrical signals are electronically

processed to put them into of suitable from to drive the light source.
o Drive CKT

This depends on application, requirements, data format and the light

source.
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o Optical Monitor

It Monitors the O/P of the LASER and provides feedback to
the drive CKT so that the O/P power remains stable.

o lemperature Monitor

The characteristic of semi-conductor LASER changes in
temperature. The lifetime of LASER decreases with increase
in operating temp and the O/P power also decrease which
produce some change in O/P wavelength of the light, to keep
the operating temp stable the Thermo-electric coolers are used
in optical fiber transmitters these coolers control the temp of
LASER.
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Optical Modulator

o » . . . FITurIonts
I'he following modulators commonly are used in optical

transmitters:
o The electroabsorption modulator (EAM), which is small and

can be driven with a reasonably small voltage swing.
Electrically, it is a reverse-biased p-n junction.

o The Mach-Zehnder modulator (MZM), which generates the
highest-quality optical pulses with a controlled amount of
chirp and a high extinction ratio. Electrically, it is a
(terminated) transmission line.

The maximum transmission distance that can be achieved
In an optical communication system 1s determined by a
combination of the chromatic dispersion limit, the
polarization-mode dispersion (PMD) limit, and the
attenuation limit.
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System Architecture

From architecture point of view fiber optic communication can be classified
into three major categories.

1. Point — to — point links

2. Distributed networks

3. Local area networks.
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Point-to-Point Links

LLTTITITION S

A point-to-point link comprises of one transmitter and a receiver
system. This is the simplest form of optical communication link and it
sets the basis for examining complex optical communication links.
For analyzing the performance of any link following important
aspects are to be considered.

a) Distance of transmission

b) Channel data rate

c) Bit-error rate

All above parameters of transmission link are associated with the
characteristics of various devices employed in the link.
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*When the link length extends between 20 to 100 km, losses associated
with fiber cable increases.

* In order to compensate the losses optical amplifier and regenerators are
used over the span of fiber cable.

* A regenerator is a receiver and transmitter pair which detects incoming
optical signal, recovers the bit stream electrically and again convert back
into optical from by modulating an optical source.

*An optical amplifier amplify the optical bit stream without converting it
into electrical form.

* The spacing between two repeater or optical amplifier is called as
repeater spacing (L).

* The repeater spacing L depends on bit rate B. The bit rate-distance
product (BL) is a measure of system performance for point-to-point links.
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ASSESSMENT TIME

Think, Poir, Share

What’s the issue /

(Iucslion A lopi(_‘?

What do | think What does my

about it? Partncr think?

W"lal will

we share?
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THANK YOU
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