
Brief Overview on the Fabrication of Light-Emitting Diode (LED) Device via High 
and Low-Cost Techniques

عبر تقنيات عالية ومنخفضة  (LED)الباعث للضوءالدايود نظرة عامة موجزة على تصنيع جهاز 
التكلفة

Dr. Sabah M. Mohammad
Institute of Nano Optoelectronics Research and Technology (INOR)

Universiti Sains Malaysia (USM)



Universiti Sains Malaysia (USM)



Light emitting diodes (LEDs)

3 traditional
Technologies:

•Fire

•Fluorescence & High 
Intensity discharge

Incandescence
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History of Lighting

3 traditional Technologies:

•Fire Incandescence
•Fluorescence & High 
Intensity discharge

Oil lamp Incandescent bulbs Fluorescent bulbs



Light-emitting diode (LED) 

Light Emitting Diode

A light-emitting diode (LED) is a semiconductor device that emits
visible light when an electric current passes through it. 



Quantum wells are heterostructures in which a thin layer of one semiconductor 
is sandwiched between two layers of different semiconductor material, thereby 
forming a heterojunction ---- To increase in the volume of the active region.



In order to get white light with LEDs, there are usually two options. 
• First option is to combine red, green and blue LED. 
• Second more common, especially due to lower manufacturing price, is white LED (WLED), which is made of blue 

LED and phosphorus material, which emits green-yellow light. 

Why wight LEDs?
With 20% of the world's electricity used for lighting, it's been 
calculated that optimal use of White LED lighting could reduce this 
to 4%.
The use of a White LED will reduce the release of CO2 into the 
atmosphere by a significant amount.
White LEDs are Energy efficient.
Long life (A typical White LED lamp can last for 100,000 hours).

White LEDs








