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Abstract

Since several centuries, light get the attention in many situations like
determine the coast and ports for ships and airplanes. It still used in communication
between ships in the sea, determine the high buildings where a flash laps are
positioned at every side of the building and high tours. Old Arab and Muslim society
used sun positions and daylight to identify the pray time and use the moon to

determine the months start.

On the other hand Greek and Roman use the sun to determine the start and
end of the year. General phenomena were used in many different situations in human
life. Along many centuries scientists start to analyze the nature of light and its
phenomena where the speed of light was determined, wavelengths and frequencies,

absorbing, reflection, refraction and transmittance of light have many studies.

In the last century electromagnetic waves was used to transmit analog and
digital signals. Semiconductors materials were used to invent transistors and many
electronic circuits which led to fast progress in the field of information by this time.
In the last decade, optical fiber was used to transmit signals with very high speed,
which make the nodes, switches and computer devices, bottlenecks for transmission
and receiving digital signals. The research trends moved towards the use of opt-

electrical circuits, which still suffer of the same disadvantages of electrical circuits.

The new trend of research is inventing all optical digital circuits that work on
optical inputs and output. Many researches was introduces in the visible range of
electromagnetic spectrum and most of theses depends on absorption properties of
light and suffer of high power signals required at the input ports and high heating of
the circuits operation. With of the previous these circuits are working in the nano and

pico second regime.

This thesis introduces a new proposed design for elementary digital circuits
(NOT, AND and OR). The proposed design use optical tools like mirrors, lenses,
attenuators and amplifiers as the base of the design. The inputs and outputs have the

same wavelengths and frequencies the operations of the circuits do not change the



inputs to other wavelengths. These circuits use the range of infrared as inputs and
outputs. The main idea is using phase shift of one beam and make it interfere with

the other beam as destructive / constructive  interference phenomena of the light and

working in femto second regime.
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