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Self-organized Microlens Arrays and their

Applications on Organic Optoelectronic Devices

Student: Wen-Kuei Huang Advisor: Fang-Chung Chen

Department of Photonics and Institute of Electro-Optical
Engineering

National Chiao Tung University

Abstract

Microlens arrays (MLA) are widely ‘used in optoelectronic systems due to
their small size and high performance. In this dissertation, the out-coupling
efficiency of polymer light-emittingdiodes (PLED) and the power conversion
efficiency of organic photoveltaic (OPV) devices are enhanced after the
self-organized MLA is incorporated.” The MLA is fabricated using a
hydrophobic effect on a self-assembled monolayer (SAM) pre-patterned
substrate and its shape is determined by surface tensions. The SAM is patterned
using micro-contact printing and the lens material (NOAG6S, refractive
index-matched with the substrate) is deposited using spin-coating and ink-jet
printing. As a result, self-organized MLAs are fabricated with diameters 50, 75,
and 100um and spacing 5, 10, and 15um. After the MLA is integrated into the
PLED, its out-coupling efficiency is enhanced more than 20% and the viewing
angle dependent color difference is reduced due to the relief surfaces. From
experimental results, the optimized operating condition of OPV devices is
3.75% under 320K and 2 Suns. The power conversion efficiency of OPV
devices with MLAs increases due to the power density of solar irradiation
increases. In conclusion, the performance of optoelectronic devices is enhanced
due to the functions of self-organized MLAs. The proposed fabrication method
has potential for mass production due to its low fabrication cost. Moreover,
flexible PLEDs and OPV devices with MLAs can be realized because organic
materials are used and the fabrication temperature is low.



