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ABSTRACT

Fabrication and Characterizations of InGaN-based

Light-Emitting Diode integrated with Microlens Array

Hyun-Haeng Lee
Advisor : Prof. Si-Hyun Park, Ph.D.
Department of Photonic Engineering,

Graduate School of Chosun University

We fabricated 460 nm InGaN-based light-emitting diodes(LEDs) integrated with
microlens array of a UV-curable optical adhesive, and observed an enhancement of
light output power of the LEDs.

The epitaxial layer of InGaN-based LED were grown by organo-metallic vapor
phase epitaxy (OMVPE). LED chips were fabricated using dry etching, metal
deposition and thermal annealing process. Microlens array of UV-curable optical
adhesive that had a relatively high value of the refractive index of 1.63 was then
integrated on the LED chip by one step photolithography and thermal reflow
process. Molding epoxy with the refractive index value of 1.53 was used for filling
up plastic leaded chip carrier (PLCC) with LED chip after a die-bonding and a
wire-bonding between the LED chip and metal pad on PLCC. The electrical and
optical properties of the fabricated LEDs were investigated with the measurements
of current versus light output intensities and voltage versus current using an

integrating sphere coupled with a spectrometer.
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We observed the increase of light output intensities in our microlens array
integrated LEDs compared with the reference LEDs without any microlens.
Moreover, we emphasized that the light output enhancement effects of microlens
array in LEDs were observed in the packaged form LEDs, not in a mere chip state
LEDs. This increase of light out in the microlens integrated LEDs was caused by
the enhancement of the extraction efficiency due to the microlens onto LED chip.

We numerically calculated the light extraction efficiency of the microlens

integrated LEDs using a ray tracing simulation methode. We showed that the

simulated results were consistent with our experimental results.
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—o— high index glue + packaging epoxy LED
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