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Fundamentals of QDs and their Application to Displays.  
 
 
 
The quantum dots (QDs) reviewed in this short course are chemically synthesized colloidal QDs. They are 
semiconducting nanocrystals, also known as artificial atoms. Their size is only a few nanometers, which is 
close to or smaller than their electron Bohr radius. Strong quantum confinement effect will occur, which is 
reflected by the fact that the emitted color of the QD is directly dependent on the size of the QD. With years 
of study, the start-of-the-art synthesized QDs are known for their high quantum yield and narrow emission 
bandwidth, making it suitable for practical applications for displays, though there is still some distance for 
lighting. In this course, besides reviewing the fundamentals of QDs, we will introduce the development of 
applying QD to displays, which include the photoluminescence (PL) and electroluminescence (EL). In PL, we 
will explain the application of QD as the backlight of LCD; we will introduce QD Tube, QD enhancement film 
(QDEF), QD on-chip and QD color filter applications. We will also discuss the remaining issues in the QD-LCD 
backlight. In EL, we will discuss about the device structure and operating mechanism, ways to improve the 
device performance and degradation issue etc. We will also explain about the inkjet printing of the color pixel 
patterning of the QLED. 
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