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Organic electronics has been studied in the fields of physics and chemistry for more than 50 years.
In the past 30 years, it gradually became an individual category of pure research field. Currently,
organic light emitting diede {OLED) is one of most successful organic devices due to its potential
application for next generation organic flat-panel displays and solid-state [ighting.

Homojunction structure is a simplified structure because it only uses one maltrix material
throughout the whole device. Due to this wonderful feature, it has a simplified structure which could
benefit reducing the cost for mass production. Homojunction structure has been used for inorganic
semiconductor for over 50 years. Inorganic silicon p-n homojunctions as well as amorphous silicon
nomojunctions have already been used for commercial solar cell applications, while there are few '
reports focused on OLEDs with a homojunction structure.

This thesis mainly focuses on the research of phosphorescent OLEDs with a homojunction
structure by using a series of pyridine, pyrimidine and carbazole-containing bipolar host materials.

The first chapter gives a short and brief overview on history of organic electronics, and some
OLED fundamentals referred in this thesis are demonstrated in Chapter 2. [n chapter 3, a tentative
homojunction device by using a blue fluorescent host Spiro-DPVBi is fabricated with a purpose to
understand the operation of hemojunction and find out some important factors to construct an efficient
homejunction device. For chapter 4, in detail it describes a series of pyridine, pyrimidine and
carbazole-containing bipclar host materials and their applications in red, green and blue
phosphorescent homojunction devices. Chapter 5 further examines the phosphorescent homojunction
devices and discusses important issues on the efficiency of the homojunction device. Issues such as
charge carrier injection, balanced charge carrier transport, the charge trapping of emitting dopants and
so on are found out to be critical factors.

Through these results and approaches, a basic understanding of homojunction OLED operati
on, and several record efficiencies on homojunction OLED have been demonstrated.
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