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Abstract
The purpose of this paper is to present the aspects of optical 
communicaton system. communication is an important part of 
our daily life.The communication process involves information 
generation, transmission, reception and interpretation.for various 
types of communication such as voice, images, video and data 
communications increase demands for large transmission capacity 
also increase. An optical or light wave communication system 
is a system that uses light waves as the carrier for transmission. 
An optical communication system mainly involves three parts. 
Transmitter, receiver and channel.In optical communication 
transmitters are light sources, receivers are light detectors 
and the channels are optical fibers. In optical communication 
the channel i.e, optical fiber plays an important role because it 
carries the data from transmitter to the receiver. Hence, here we 
shall discuss mainly about optical fibers. This paper focus the 
parameters, various limitations and technological trends in optical 
communication system.
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I. Introduction
Optical communications systems use near-infrared lightwave 
pulses in optical fibers as carrier of information from one place 
to another. optical communication systems depends on the 
phenomenon of total internal reflection, in which light in a material 
surrounded by other materials with lower refractive index [1]. The 
basic components of an optical communications systems are an 
optical transmitter which converts electrical signal into optical 
signal An optical fiber cable and a receiver that converts the optical 
signal received into an electrical signal. In order to compensate for 
fiber losses for long distance transmission, optical amplifiers are 
used periodically after every 80–100 km along the fiberlink.These 
amplifiers compensate for fiber losses by amplifying the signal, 
thus enabling the signal to be transmitted over long distances. The 
system performance is characterized Bit-Error Rate (BER) which 
is the average probability of incorrect bit identification. In order 
to have a low BER, which means a better system performance, it 
is essential that the optical signals are carried over long distances 
with minimum distortions [2].

II. History of OFC
This Section Describe the various evolutions in Optical 
communication systems.

Classification-1
1790: French engineer claude gives concept of “Optical Telegraph” 
[1].
1854: Jhon Tyndall gives“The Tyndall Experiment” And 
demonstrate the sun light can be guided By a curved flow of 
water [3].
1880: Alexender Graham bell gives “transmission of speech using 
a light beam” [4].
1966: Proposal of low-loss glass waveguides Charles Kao 
proposed fibre as an alternative existing methods using lenses 
at 10-100 m [3].

 1972:  First sub-20 dB/Km glass fibre fabricated Corning glass, 
USA [3].
1976:  First commercial optical fibre system [3].

Classification-2
On the basis of modes:

Single mode• 
Multi mode• 

Single mode
They have small cores about  9 microns in diameter. and  they 
transmit infrared laser light of Wavelength 13,000 to 15,50 
nm. Light follows only in single path through the core.they are 
compaitable With the developing integrated optics technology.
[5].

Multi mode
They have larger cores about 6.25 microns inches  And transmit 
infrared light at The  wavelength of 850 to 13,00 nm.[5]

III. Optical System Design Flow
The communication system consists of in-formation source 
medium,and receiver and demodulator at the destination point 
[6]. Optic communication systems include an optical transmitter 
to convert an electrical signal into an optical signal to send into 
the optical fiber, cable containing bundles of multiple optical 
fibers that is routed through underground conduits and buildings, 
multiple kinds of amplifiers, and an optical receiver to recover 
the signal as an electrical signal.The information transmitted 
typically digital information generated by computers, telephone 
systems, and cable television companies .

A. Transmitters
The most commonly used optical transmitters are semiconductor 
devices such as light-Emitting Diodes (LEDs) and laser diodes. 
The difference between LEDs and laser diodes is that LEDs 
produce incoherent light, while laser diodes produce coherent 
light. For use in optical communications, semiconductor optical 
transmitters must be designed to be compact, efficient, and reliable, 
while operating in an optimal wavelength range, and directly 
modulated at high frequencies [5].
In its simplest form, an LED is a forward-biased p-n junction,emitting 
light through spontaneous emission ,a phenomenon  referred to 
as electroluminescence.The emitted light is incoherent with a 
relatively wide spectral width of 30-60 nm. LED light transmission 
is also inefficient, with only about 1% of input power, or about 100 
microwatts, eventually converted into launched power which has 
been coupled into the optical fiber. However, due to their relatively 
simple design, LEDs are very useful for low-cost applications.
[5]

B. Receivers
The main component of an optical receiver is a photodetector,which 
converts light into electricity using the photoelectric effect .The 
primary photodetctors for telecommunications are made fromIndium 
gallium arseide The photodetector is typically semiconductor-
based photodiode. Several types of photodiodes include p-n 
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photodiodes,p-i-n photodiodes, and avalanche photodiodes. Metal-
Semiconductor-Metal (MSM) photodetectors are also used  due  
to their suitability for integration  in regenerators andwavelength-
divisiomultiplexers.
Optical-electrical converters are typically coupled with 
a transimpedance amplifier and a limiting amplifier to produce a 
digital signal in the electrical domain from the incoming optical 
signal, which may be attenuated and distorted while passing through 
the channel. Further signal processing such as Clock Recovery 
from Data (CDR) performed by a phase-locked loop may also be 
applied before the data is passed on.

C. Amplifiers 
The transmission distance of a fiber-optic communication system 
has traditionally been limited by fiber attenuation and by fiber 
distortion. By using opto-electronic repeaters, these problems 
have been eliminated. These repeaters convert the signal into 
an electrical signal, and then use a transmitter to send the signal 
again at a higher intensity than it was before. Because of the high 
complexity with modern wavelength-division multiplexed signals 
(including the fact that they had to be installed about once every 
20 km), the cost of these repeaters is very high.
And to use an optical amplifier, which amplifies the optical signal 
directly without having to convert the signal into the electrical 
domain. It is made by doping a length of fiber with the rare-earth 
mineral erbium, and pumping it with light from a laser with a shorter 
wavelength than the communications signal(typically980 nm).
[7]

IV. Optical Communication System in Industry
1.Optical communications industry is well positioned for growth 
in 2011-2015, according to the latest forecast report released by 
Light Counting [8].
2. Demand for optical components and modules used in data 
com and telecom networks is an early indication of the industry-
wide recovery. Latest data on Q4 2010 sales reported by several 
suppliers exceeded our previous estimates. Sales  of optical 
transceivers increased by 35% in 2010, while such a high growth 
rate is not sustainable, Light Counting forecasts that sales of optical 
transceivers will increase by 10% in 2011, exceeding $3 billion.
[8].
3. Sales of passive optical components, ROADMs, pump lasers and 
amplifiers increased well ahead of the total market for components 
and modules in 2010,suggesting that a new cycle in infrastructure 
upgrades may be starting now, since these devices are typically 
used in early stages of network installations [8].
4.We have seen growth rates for the optical networking equipment 
market lag behind the sharp increases in components sales we 

observed over the last 18 months, industry analyst at Light 
Counting.
5. We expect that equipment sales will accelerate in 2011, so the 
slowdown in component sales should not last for more than a 
quarter or two to balance the supply chain [8].
6. Possible shortages of optical components are forcing equipment 
manufacturers to resume aggressive purchasing practices that were 
put on hold in early 2011.
7. Optical connectivity becomes essential across a wider range 
of networks including data centers, enterprise and even wireless 
infrastructure as data transmission rates reach 10 Gbps. This 
technological transition will drive the industry growth for many 
years to come”.
8. Sales of optical transceivers employed in wireless infrastructure 
systems more than doubled in 2010, driven by continuing 
deployments of 3G wireless networks. First installations of LTE 
networks planned for 2011-2012 will create demand for even 
higher data rate optics. Apart from traditional optical backhaul, 
this market now includes short reach optical connections between 
antenna towers and base stations.
9. Database includes historical data from 2007 to 2010 and a 
detailed market forecast through 2015 for optical components and 
modules used in Ethernet, Fibre Channel, SONET/SDH, CWDM/
DWDM, wireless infrastructure, FTTx, and high performance 
computing applications. The sales data for 2007 to 2010 accounts 
for more than 30 transceiver vendors, including 25 vendors that 
shared confidential sales data with LightCounting. The market 
forecast for 2011 to 2015 is based on LightCounting’s model 
correlating transceiver sales with network traffic growth and 
projected subscribers of FTTx systems [8].

V. Advantages 
Optical Cables can cover long distances like 40 KM or much more 
without having to repeat the signal anywhere in-between.[9]
Optical fiber is generally chosen for systems requiring 
higher bandwidth or spanning longer distances than electrical 
cabling can accommodate [11].
The main benefits of fiber are its exceptionally low loss (allowing 
long distances between amplifiers/repeaters) [7].
The Optical Fiber Cables do not have speed limits or bandwidth 
limitations. They can support any speed/ bandwidth depending 
only on the type of optics [9].
Immunity to electromagnetic interference, including 
nuclear electromagnetic pulses (although fiber can be damaged 
by alpha and beta radiation).Lighter weight—important,for 
example, in aircraft [11].
The replacement of the optics  at either end. There is no need to 
change all the underlying cabling [9].
High signal security.Very low power consumption and wide scope 
of system expansion etc. [12].
Optical Fiber Cables support duplex communication but they use 
two cores for doing this. One core is used for Transmission (Tx) 
and the other core is used for Reception (Rx) [9].
High electrical resistance, making it safe to use near high-voltage 
equipment or between areas with different earth potentials [11].
The low cost 850 nm Laser optimized 50/125 micro meter Multi-
Mode Fiber (OM3 type) gives 10 GE performance for up to 300 
meters.  So, these fibers can be used in the enterprise LAN segment 
for short distances, where the single mode optics might turn out 
more expensive [9].
Trouble shooting an Optical Fiber Network is possible with 
equipments like the OTDR Tester (Optical Time Domain 
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Reflectometer). Using this, one could measure the optical power 
loss and locate the faults caused due to fiber breaks, connectors 
or splices [8].

VI. Limitations
Optical Fiber cables have limited bend radius (about 30 mm). 
So, if they are bent more, it might lead to some signal loss. But 
recently, bend resistant fibers have been introduced which have 
higher tolerance to bending [9-10].
Requires more expensive components and interconnection 
methods [14].
Copper UTP cables can carry data as well as power. Some POE 
enabled IP devices like IP Phones, Wireless.This, is not supported 
by the optical fiber cables as they carry only data [9].
 Copper UTP cables which have standard Rj-45 Jacks and 
connectors (mostly), optical fiber cables have many types of 
connectors and this lack of standardization adds confusion [9].
Multimode distortion, which limits bandwidth and length 
Expensive, Higher attenuation [14].
Dispersion of the pulse limits the distance because the receiver 
must recover a usable signal. The ability of the receiver to do this 
varies quite a lot with the Optical Communications design of the 
receiver itself and with the communication protocol. Dispersion 
is a major source of jitter [15].
By bending the normal optical fiber cables, some leakage of signal 
could be induced and that can be used for hacking the information 
in them [9].
After installation and also during trouble shooting, the fiber cores 
need to be tested using testing equipments like OTDR. But these 
equipments are quite expensive to procure [9].

VII. Applications
Optical fiber applications are numerous.Telecommunication 
applications are widespread, ranging from global networks to 
desktop computers. These involve the transmission of voice, 
data, or video over distances of less than a meter to hundreds of 
kilometre [10].
 Optical fiber are  use in Public network field which includes trunk 
networks, junction networks, local access networks, submerged 
systems, synchronous systems etc [12].
Carriers use optical fiber to carry plain old telephone service across 
their nationwide networks.and Local exchange carriers (LECs) 
use fiber [10].
Field of military applications, Civil, consumer and industrial 
applications,Field of computers which is the center of research 
right now [12].
Tunnels:Multi point optical extensometers, convergence 
monitoring, shotcrete prefabricated vaults evaluation, and joints 
monitoring damage detection [13].
Optical fiber is also used extensively for transmission of data. 
Multinational firms need secure, reliable systems to transfer 
data and financial information between buildings to the desktop 
[10].
Measurement of physical properties such as strain  displacement, 
temperature, pressure, velocity, and acceleration in structures of 
any shape or size [13].
Intelligent transportation systems, such as smart highways with 
intelligent traffic lights, automated tollbooths, and changeable 
message signs, also use fiber-optic-based telemetry systems 
[10].
Another important application for optical fiber is the biomedical 
industry. Fiber-optic systems are used in most modern telemedicine 

devices for transmission of digital diagnostic images [10].

VIII. Conclusion
The aim of this paper was to give fiber transmission systems, 
working with basic components.There are some negatives of 
optical fiber communication system in terms of fragility,splicing, 
coupling, set up expense etc. but it is an un avoidable fact that 
optical fiber has revolutionized the field of communication.As 
soon as computers will be capable of processing optical signals, the 
total arena of communication will be opticalized immediately. 
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