
EC8751 
OPTICAL COMMUNICATION 

UNIT 1 
INTRODUCTION TO OPTICAL FIBERS

By
A.SHAMIM BANU/AP/ECE

SARANATHAN COLLEGE OF ENGINEERING











Types of Transmission media

• The computers and other electronic devices transmit 
the data from one to another device in the form of 
signals and using a transmission media. The 
transmission media can be fundamentally categorised 
into two types guided and Unguided media

• Unguided media is a wireless communication which 
carries electromagnetic waves by making use of air as 
a medium and also in the vacuum

•  Guided media need a physical medium to transmit 
signals such as wires. Guided media is classified in 
three ways twisted pair cable, coaxial cable and 
fibre-optic cable. guided.



Optical Communication

• Optical Communication is transmitting 
information in form of light .

• The information is transmitted from one place to 
another by sending pulses 
of infrared light through an optical fiber

• The data to be transmitted which is in the form 
of 0’s and 1’s are converted to beams of  light 

• http://gccu.generalcable.com/AnatomyFOPT2we
b/anatomyfo_pt2_lms_general_cable_fiber_opti
cs_anatomypt2__p004.htm

http://gccu.generalcable.com/AnatomyFOPT2web/anatomyfo_pt2_lms_general_cable_fiber_optics_anatomypt2__p004.htm
http://gccu.generalcable.com/AnatomyFOPT2web/anatomyfo_pt2_lms_general_cable_fiber_optics_anatomypt2__p004.htm
http://gccu.generalcable.com/AnatomyFOPT2web/anatomyfo_pt2_lms_general_cable_fiber_optics_anatomypt2__p004.htm






Problems

• What is the index of refraction in a medium 
where the speed of light is 1.5×108 m/s?

• What is the speed of light in water whose 
refractive index is 1.33?



Rarer and denser medium

• A medium in which speed of light is more is 
known as optically rarer medium 

• A medium in which speed of light is less is said 
to be optically denser medium. 

• For example in air and water, air is rarer and 
water is a denser medium.

• n=1.00 for air , n=1.33 for water,1.45 for 
silicaglass,2.45 for diamond.



Critical Angle and TIR





Fiber optic Vs Coaxial cable 



Following are the advantages of fibre 
optic cable over Co axial Cable 

• Greater Bandwidth: The fibre optic cable provides more 
bandwidth as compared copper. Therefore, the fibre optic 
carries more data as compared to copper cable.

• Faster speed: Fibre optic cable carries the data in the form of 
light. This allows the fibre optic cable to carry the signals at a 
higher speed.

• Longer distances: The fibre optic cable carries the data at a 
longer distance as compared to copper cable.

• Better reliability: The fibre optic cable is more reliable than 
the copper cable as it is immune to any temperature changes 
while it can cause obstruct in the connectivity of copper cable.

• Thinner and Sturdier: Fibre optic cable is thinner and lighter 
in weight so it can withstand more pull pressure than copper 
cable.







BASIS FOR 
COMPARISON OPTICAL FIBRE COAXIAL CABLE

Basic Transmission of the signal is 
in optical form (light form).

Transmission of the signal is 
in electrical form.

Composition of the cable Glass and plastics Plastic, metal foil and metal 
wire (usually copper).

Losses in cable Dispersion, bending, 
absorption and attenuation.

Resistive, radiated and 
dielectric loss.

Efficiency High Low
Cost Highly expensive Less expensive

Data transmission rate 2 Gbps 44.736 Mbps

Installation of the cable Difficult Easy

Bandwidth provided Very high Moderately high

External magnetic field Doesn't affect the cable Affects the cable

Noise immunity High Intermediate
Diameter of the cable Smaller Larger

Weight of the cable Lighter Heavier comparatively





Basic elements of Fibre optic cable:
• The core is the innermost part that is made out of 

glass or transparent plastic. It is extremely thin, 
flexible, and has a cylindrical shape.

• Its sole purpose is to keep all the light within 
itself. And also to guide the light in a direction 
parallel to its axis.

• Since it is the primary carrier and guide of the 
light waves, it can be called an optical waveguide. 

• Its structure affects the transmission of the light. 
Hence, all the data that is being transferred will 
have its transmission parameters or properties 
based on the structure of this segment of the fiber 
optic. 



The cladding of an optical fiber

• The cladding is the second layer on top of the 
core. It is also made of glass or transparent 
plastic. But with a different material, so the 
refractive index of the cladding is lower than 
that of the core.

• It helps to the light to be inside the core 
through Total Internal Reflection



The jacket and buffer of an optical 
fiber

• The jacket exists purely for protecting the core 
and the cladding.

• It is made up of flexible and abrasion-resistant 
varieties of plastic.

• Usually, the jacket has another layer beneath 
it called a buffer.

• The buffer and the jacket together protect the 
optical fiber from environmental and physical 
damage.











OPTICAL FIBER 
FABRICATION 
Materials and Construction 










































