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Outline

e Definition and specifications of LED and LASER

e Quantum wells structure

 Edge and Surface emissions




| EDS

Light emitting diode : a semiconductor light source
that emits light when current flows through it
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Advantages Disadvantages
» Small in size and light in » Sensitive to temperature
weighnt

 High initial cost

* Long litetim




Uses and applications of LED

 Used in most lighting devices

* Can be used in aviation lighting




L ASER

Light amplification by simulated emission of
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Highly coherent

Also produce monochromatic light



LASER

Advantages

Disadvantages

* High coupling efficiency

e CXDoDSVG




Uses and Applications of laser diode

» (Good for distance measuring due to high coherence




4 mailn structures

e Homostructure
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Homostructure

e Consist of P-n homojunction

P and n junctions are both doped heavily




Heterostructure

* P-p heterojunction replaces p
region in order to restrict
diffusion




Double heterostructure

e Could be P-p-N or P-n-N

* Creates a heterojenction on each side of




Quantum Well

Potential well with different energy levels
Thin layer confining electrons and holes

A type of heterostructure that have smaller active region and are
important in designing laser diodes

Formed by embedding a material

(example: Gallium Arsenide) between semiconductor layers of larger
band gap(example: Aluminum Gallium Arsenide)

Usually 5-20 nm thick

Used as waveguides in laser diodes

Can be used for high optical gain

The emission wavelength depends on material

Difficult to generate more than one color per laser




Surface emitting LED (SLED)

* Light emitting perpendicular to the

junction plane e A
e Light is emitted over a wide angle i Bonding Material

Materializatior

* [he primary active region where photons
are emitted has a diameter of 20-50 um
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Edge emitting LED (ELED)

Light emitted parallel to junction plane

Has high radiance Edge Emitting LED

Used in Optical communications
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summary

e Light emission can either be from the edge or surface of the diode

o Light is usually emitted from the P-n junction

e Quantum well is a type of heterostructure




Sources

 https://lastminuteengineers.com/wp-content/uploads/basic/l ED-Construction.png

o hitps://www.laserdiodecontrol.com/com.laserdiodecontrol/images/L aser-Diode-Construction.jpg

o https://fen.wikipedia.org/wiki/Quantum_well

o hitps://www.researchgate.net/publication/301742238/figure/fig2/AS:667866655358986@1536243227401/Quantum-
well-in-a-GaAs-heterostructure.png

o https://www.researchgate.net/profile/Akhter-Mahmud-Nafi/publication/333417066/figure/fig15/
AS763339086706435@1550006843794/Surface-emitting-LED-17jpg



https://lastminuteengineers.com/wp-content/uploads/basic/LED-Construction.png
https://www.laserdiodecontrol.com/com.laserdiodecontrol/images/Laser-Diode-Construction.jpg
https://en.wikipedia.org/wiki/Quantum_well
https://www.researchgate.net/publication/301742238/figure/fig2/AS:667866655358986@1536243227401/Quantum-well-in-a-GaAs-heterostructure.png
https://www.researchgate.net/publication/301742238/figure/fig2/AS:667866655358986@1536243227401/Quantum-well-in-a-GaAs-heterostructure.png
https://www.researchgate.net/profile/Akhter-Mahmud-Nafi/publication/333417066/figure/fig15/AS:763339986706435@1559005843794/Surface-emitting-LED-17.jpg
https://www.researchgate.net/profile/Akhter-Mahmud-Nafi/publication/333417066/figure/fig15/AS:763339986706435@1559005843794/Surface-emitting-LED-17.jpg
https://slidetodoc.com/presentation_image_h2/3bfff292709099b4500b98933b60db3a/image-35.jpg
https://www.edmundoptics.com/knowledge-center/application-notes/lasers/fundamentals-of-lasers/
https://www.rp-photonics.com/light_emitting_diodes.html
https://community.fs.com/blog/difference-between-laser-light-source-and-led-light-source.html
https://www.d.umn.edu/~sburns/EE4611/Photonics6And8OctoberPhotovoltaicsRev1.pptx

5 Key points

e Stimulated emission occurs when a photon at a certain frequency interacts with an excited
electron and drops to a lower energy level.

* In Quantum well structures, it is difficult to generate low wavelength, i.e colors in the mid to far
infrared region.




