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WX 4 A Study on Design and Process of Optical Device with Structured
and Materials Layer
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In this thesis, the technology of optical device was developed and discussed
for display and green building. The technology includes optical structuring
and material processing solution.

In the optical structuring solution:

(1) The sunlight directing structures were designed by the polygon prism
with curved slope generates uniform outgoing sunlight to the ceiling of
room.

(2) The sub-wavelength structures were designed for antireflection film and
light extraction layer of LED and OLED devices.

(3) The sunlight directing film was fabricated by UV embossing and the mold
fabricated by precision machining, then the experimental results showed
good agreement with the simulation analysis.

(4) The sub-wavelength structures were fabricated by UV embossing and the
mold fabricated by laser interference lithography and electroforming.

(5) For antireflection film, the reflectance of PET film with structures was
reduced from 8.53% to 4.24% at wavelength of 550nm. For low reflection
ITO film, the reflectance of ITO layer deposited on sub-wavelength
structures was reduced to 8.7% at wavelength of 550nm, and the sheet
resistance was 91.56 Q/o. The result was good enough for touch panel
application.

(6) The 8-fold PQC structures on LED chip was verified to increase 11% of
output power. The white light OLED chip with sub-wavelength structured
ITO layer was verified to increase the current efficiency of 21.8% and
power efficiency of 107%.
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In the material processing solution:

(1) The high pressure homogenizing and slit coating processes were analyzed
for designing machines and reducing the number of experiments.

(2) Two types of high pressure homogenizers were designed and
manufactured in this study. The ZnO, pigment, and diffuser material were
verified and used to create better optical performance after high pressure
homogenizing process.

(8) Two types of slit coaters were designed and manufactured in this study,
one is the moving table type and the other is the moving gantry type. The
photoresist and PEDOT: PSS were verified. The best result with
uniformity of £0.9% and thickness of 2.647pm was verified by the moving
gantry type slit coater.
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