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IntroductionIntroduction
LightLight

Ø      Light is electromagnetic radiation, particularly radiation
       of a wavelength that is visible to the human eye 

Photonics-DefinitionPhotonics-Definition

Ø  "Photonics" comes from "photon" which is the
      smallest unit of light.
Ø  Photonics is the generation, process and
     manipulation of photon to achieve a  certain
       function.



Silicon Photonics

Ø  Defined as the utilization of silicon-based
   materials for generation ,guide, control,
     and detection of light in photonicsystems.



Why Silicon Photonics?

Ø        Compatibility with mature silicon IC
     manufacturing

Ø  Lowest Cost
Ø
Ø       Possibility of size reduction of devices
       .to nanoscale level

Ø      Possible to observe nonlinear optical
         .interactions in chip scale devices



HISTORY

Ø  Resulted in substantial progress, mostly

   in passive devises.

Ø   Pioneering works of Soref and

     Petermann in the late 1980s and 1990s.

Ø  Led to increased level of investments by 

    large corporations and government   

    agencies.



SILICON PHOTONIC DEVICESSILICON PHOTONIC DEVICES
ØVariable Optical Attenuator (VOA)

ØWDM Transceiver

ØOptical Interconnect

ØBiosensing Products

Used for automatic channel equalization in add/drop 
multiplexers.

Monolithically integrates wavelength filters, photo 
detectors, electronic amplifiers, and drivers.

High data rate

Lab-on-a-chip
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PHOTONICS RESEARCH
Ø  Light Source

     , , ,    .LED LASER CRT Super Luminescent Diodes

ØTransmission

     ,   ,   Glass fiber Plastic optical fiber Photonic crystal fibers

ØAmplification

    -   ,   Erbium doped fiber amplifiers Quantum dot amplifiers

ØDetection

     ,    ( )Fast photodiodes Charge Coupled Devices CCDs

ØModulation

    -  ,   On Off keying Phase shift keying



PHOTONIC SYSTEM



Building Blocks of photonic 
system

• An inexpensive light source.

• Devices that route, split, and direct light on the

  silicon chip.

• A modulator.

• A photodetector.

• Low-cost, high-volume assembly methods.

• Supporting electronics for intelligence and photonics 

  control.





APPLICATIONS

•   Consumer Equipment

•   Telecommunications

•    Medicine

•   Industrial manufacturing



Photonics Vs Electronics

•Optical computers will compute thousand of
times faster  than any electronic computer 
can ever achieve.

•Transmission bandwidth is increased than 
conventional  Copper wires.

•Light encounters no electromagnetic
interference like electron in copper wires.



ØHeat dissipation
vLasers are the most power hungry 

     photonic devices.

vPerformance degradation of injection 

    lasers at high temperature.

vElectrically pumped silicon devices can 

    impact optoelectronic displays.

DISADVANTAGES



CONCLUSION

ØIt brings the benefits of CMOS 
to fiber-optic 
communication.

•

ØOptical communications and 
silicon photonic technology 
will allow enterprises to 
increase bandwidth 
availability .
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