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Enhanced Light Out-Coupling Efficiency of Polymer Light

Emitting Diodes with Microlens Array

Student : Hui-Chun Kan Advisor : Dr. Fang-Chung Chen

National Chiao Tung University

Abstract

One method to enhance the light out-coupling efficiency of organic light emitting
diodes (OLEDSs) by incorporating microlenses arrays-(MLAS) is demonstrated. The
MLAs made of prepolymer NOAG5 were fabricated on the substrate pre-patterned by
microcontact printing of hydrophobic self-assembled monolayers (SAMs). Due to the
hydrophobic effect, the lens material was self-organized on the hydrophilic regions. It
is found that the leuse profile is affected dramastically by the viscosity of NOA65 and
the spin speed. With a lower spin speed and higher viscosity, a microlens with a larger
height(h) can be obtained. After assembling the MLA with an OLED, the optical
measurement shows that the light out-coupling efficiency of the OLED with MLAs is
enhanced.

In addition, TracePro (Lambda Research Corp.) has been used to simulate the light
out-coupling efficiency of OLEDs. Simplified model has been adopted successfully to
simulate the results of LEDs. Based on the simulation result, the best light
out-coupling efficiency is 61%, while the microlens diameter is 100um, distance is
5um and the contact angle is 90°. Finally, the experiment results are also comparable

with those from simulation.
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