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Abstract:

Keeping in pace with the advent of technology in Electrical and Electronics (E&E) sector nowadays,
green technology is deemed to be important towards the sustainable development of a nation.
Considerable interest has been devoted to utilizing wide band gap semiconductors, which have
emerged as the promising materials in energy efficient solid-state lighting and applications beyond
solid-state lighting, such as photodetectors and gas sensors. Gallium nitride (GaN) and its alloys have
long been the materials-of-choice for the fabrication of heterostructures to produce high quality desired
emission wavelength of ultraviolet/blue/green light emitting diodes (LEDs). Alternatively, zinc oxide
(ZnO) with similar characteristics relative to GaN has been also investigated as the next generation
material for low cost LEDs. Low cost chemical bath deposition and hydrothermal methods were
studied to produce the heterostructures of ZnO on GaN for the development of hybrid LEDs.
Innovations in solid-state lighting have been researched via the fabrication of blue LEDs and
ultraviolet LEDs using ZnO and doped ZnO nanorods grown on GaN, respectively. Related research
with regard to producing high quality phosphor material via novel synthesis method for white light
generation as well as studying surface alteration of GaN substrate, aiming to produce pores or
nanostructures on GaN surface, potentially used as growth template for LEDs have been also carried
out. An advancement of technology by shifting to using porous ternary and quaternary alloys has also
been initiated, having known that such features could be intentionally engineered to exhibit unique
chemical and physical properties that would provide larger surface-to-volume ratio as compared to
their bulk counterparts, opening possibilities for potential applications in photodetection and hydrogen
gas sensing. Enhancement in light extraction of LEDs was also investigated via some studies of
transparent conducting oxide (TCO). In recent times, two emerging technologies: "GaN on GaN"
LED and laser-based lighting have accelerated the growth of LED industry for the next generation
solid-state lighting. “GaN on GaN” technology is also now being pursued for the niche market of UV
LEDs and LiFi. Advanced epitaxy technology of fabricating GaN-based LEDs using metal-organic
chemical vapor deposition (MOCVD) was successfully accomplished. InGaN/GaN LEDs were
fabricated on patterned sapphire substrates (PSS) and bulk GaN substrates through a five-year
technology transfer program from University of California, Santa Barbara (UCSB) to Malaysia under a
project funded by Malaysian government for 5 years through Economic Planning Unit for a total
funding of RM 75 million. The goal is to produce high efficiency and high lumen Malaysian made
white LEDs which involves scientific collaboration with academia and industry in Malaysia.
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nitrides) materials and devices. She has made an outstanding contribution in starting the work on these
areas which have very important applications as optoelectronic devices such as light emitting diodes
(LEDs) for environmentally friendly and energy efficient solid-state lighting. Her team has established
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and other metal oxides. She is also working on organic materials for light emitting device
applications. She was the Project Leader for a research grant worth RM 11,299,914.00 (~ US$ 3
million) entitled "Material (I11-V Nitrides and Organic Layers) Fabrication and Characterization”
awarded by MOSTI (Ministry of Science, Technology and Innovation) under the IRPA RMKS8
Strategic Research (2002 - 2006). She was also the main and co-researcher for 60 other national and
international research grants. She is currently the Project Leader for a Long-Term Research Grant
Scheme (LRGS) worth RM 2 million entitled “Wide Band Gap Semiconductors - Energy Efficient
Lighting” awarded by the Ministry of Education, and involved in the national project entitled “GaN on
GaN”, which is funded by Malaysian government for five years (2015-2020) through Economic
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Fellow of Academy of Sciences Malaysia, and a member of the Materials Research Society, Optical
Society of America, IEEE, Fulbright Association, Malaysian Solid State Science and Technology
Society, and Malaysian Institute of Physics.




