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Abstract

Optical fiber has inherent large transmission bandwidth. It plays an important role
in broadband wireline communication networks. Three techniques: wavelength
division multiplex (WDM), code division multiple access (CDMA) and time division
multiple access (TDMA) are most commonly used transmission schemes. Due to the
growing demand of the internet traffic, the networks are required to provide full
multimedia service. Therefore, different kinds of systems have to be integrated to



achieve this goa. This integrated project studies the high-speed optica
communication systems and the design of the optical components.

Passive optical networks (PON) are considered to be a solution to realize the full
service access network (FSAN). We study the PON systems using optical CDMA
(OCDMA) in the upstream direction. The construction methods of the spreading
sequences for the OCDMA systems are also studied in this project. For the design of
the optical components, we apply nano-photonic  bandgap crystal in designing
the optical communication components. In order to fabricate nano optical
communication devices, the size reduction of the nano optical communication
component to nano scale is a future trend. We reduce the existing optical
communication component and ams at studying how to apply the photonic bandgap
crystal to the optical communication components. This project also investigates the
implementation of high-speed tunable laser and wavelength conversion.
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