
18-315  Fall 2004              

Introduction to Optical Communication Systems

Jimmy Zhu,  ABB Professor in Engineering 

Course Objective:
Provide a basic understanding of present optical 
communication systems and components, as well as 
future engineering challenges. 



1 8 5 0 1 9 0 0 1 9 5 0 2 0 0 0 2 0 5 0
1
1 0
1 0 0
1 k
1 0 k
1 0 0 k
1 M
1 0 M
1 0 0 M

1 G
1 0 G
1 0 0 G
1 T
1 0 T
1 0 0 T
1 P

 

Bandwidth Explosion

D
at

a 
R

at
e 

C
ap

ac
ity

  (
bi

ts
/s

ec
on

d)

Year 

Voice-centric 
Network

Doubles every 4.7 years

Doubles every 9 months

Data-centric 
Network
(Optical)

Fiber

WDM

DWDM

Coax

Telephone

Telegraph

Video on 
demand

World 
wide web

O.S.

Source: Agilent Technologies



Facts
A single optical fiber is capable of  transmiting 2x1012 bits 
of data per second, which is equivalent to

simultaneously carry more than 30,000,000 phone 
conversations, or

200,000 users download (upload) information at 
10 Mbits/second data rate at same time, or

download all 380 CDs (each with 1 hour long music) 
in 1 second , or  

download 30 DVD movies in 1 second .

Present dense wavelength division multiplexing (DWDM) 
technology is realizing the full potential of a single optical fiber ! 

A optical fiber cable may contain up to 200 fibers.



Fiber-Optical Long-Haul Routes Source: KMI 



Metro Optical Network
Source: Nortel Networks e.g. 10 Gbits Ethernet



Course Coverage

How light carries information 
Generation of light
Light traveling in a fiber 
Amplification of Light

Fiber
LED
Semiconductor lasers
Fiber Amplifiers
Optical receivers
Optical modulators
Optical couplers and switches 

Time Division Multiplexing (TDM)
Wavelength Division Multiplexing (WDM)
Optical networks 

Light  
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prepare students with up-to-date education ready for 
the optical communication and network industry.

Provide students sufficient background knowledge for 
further career development  in optical communication 
systems and networks.

Stimulate students’ ability for innovation.  

Train students’ problem analyzing and problem 
solving  abilities.  

This course is designed to:



“A road to a world with no borders, no 
boundaries, no flags, no countries, 
where the heart is the only passport 
you  carry.”

Carlos Santana

Future Optical Internet…


