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1 - Basic definitions
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 Optoelectronics is a word combining optics and electronics, “Japan”

 American people prefer to use a term “optronics” or “electro-optics”.

 Optoelectronics is the branch of technology concerned with combined use 

of electronics and light. It can be defined as the study and application of 

electronic devices that source, detect, and control light. 

 Optoelectronics can be considered as the subfield of photonics

 Photonics is a technology related to “light”, whose quantum unit is the 

photon. It includes the generation, emission, transmission, modulation,

signal processing, amplification, detection, and sensing of light

1 - Basic definitions
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 Optoelectronic Devices : Any device that operates as an electrical-to 

optical or optical-to-electrical transducer is considered an optoelectronic 

device. 

 In other words; Optoelectronic devices are that category of transducers 

that deals with energy transformation from electrical to optical forms and 

vice versa when switching between input and output as shown in figure.
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2 – How many kinds of displays are found in the market?
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2 – How many kinds of displays are found in the market?
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 Read-only memory (ROM) type

 Rewritable (RW) or Random access memory (RAM) type

 CD-R (write-once)

 CD-RW(a rewritable memory / recording and erasing)

 DVD, HD-DVD

 MD (minidisk), MO (magneto-optical)➔ high re-writability more than 107 

times

 Flash memory

 SSD… solid state drive

optical disks
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optical disks

 CD - DVD MD - MO
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4 - Components of opto-electronics
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 Light emitting diodes (LED)

 Laser diodes (LD)

 Why and how these diodes emit light?

 To answer the question we need to understand;  

 PN junctions

 Diodes

 Other Semiconductors devices

physics underlying these semiconductor devices is necessary

4 - Components of opto-electronics
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5 – Optical Spectrum
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 The visible wavelength region is between 380 nm and 780 nm

 Light whose wavelength is shorter than 380 nm is called ultraviolet.

 Light whose wavelength is longer than 780 nm is called infrared. 
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6 - (IOC) & (PIC) & (OEIC)
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 integrated optical circuit (IOC):

A circuit, or group of interconnected circuits, consisting of very small solid-

state optical components on semiconductor or dielectric substrates. 

Note: IOC components include light sources, optical filters, photodetectors.

• The photonic integrated circuit (PIC) is generally used when all the 

integrated components are photonic devices, e.g., lasers, detectors, 

amplifiers, modulators, and couplers.

 

6 - Integrated optical circuit (IOC)

 Technologies for integrating optoelectronic devices and electronic 

circuitry (still under development). 

8 - Optoelectric integrated circuit (OEIC)
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7 - photonic integrated circuit (PIC)



9 – Why optical Communications needed?
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A simple System
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overlapping



Thank  you for your attention
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