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ABSTRACT

varicus methods of manwacturing are reviewed for large area (8 inch diamater and greater;
mizrostnictured aptical compenents (MOC's) that are used for light management in non-imaging
applications. All of the manufacturing methods discussed will relate to the processing of various
optical grade polymers. This paper will start with a review cf the traditional methods used o
make plastic Fresnel lenses over the past iorty or mare years. The evolution of precision
compression molding will be analyzed. Quality / cost trade-offs of the varicus methods currantly
used to produce large-area, thin cross-section, microstruclured optical camponents will be
discussed. Examgples of products made by compression molding, transier molding, hot
stamping, thermal and UV casting and other various processing methods will be discussed. The
paper will conciude with a look into the future. Where is non-traditional, non-glass optical
companent manufacturing technelogy headed?
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1. INTRODUCTION

This paper is dedicated to a very small "niche” segment of the plastic cptics markel. Since
Optics is considared a niche market, and Plastic Optics is considered a niche market within the
optics market, large microstructured compenents for nor-imaging applications must be such a
small segment of the market that one may wonder if it really even exists, So, why write a paper
an this subject?

Have you ever made or seen a presentation where an overne ad projector (OHP) or a liguid
erystal display (LCD) projector was used? Have you ever used a laptop computer? Have you
ever walched a large screen television? Have you ever seen a reflective sign or cone as you
drive through a road construction zone at night? All of these are very common examples at the
use of large area microstructured cptical components for non-imaging appiications.

The <information highway" would not exist today i t were not for this Management of Light™
technolegy. Night time highway sately would not be possible with out this technalogy. The
ability to manufacture large, high precision, microstructured oplical components in high valumes
at low coste appears ot 1o be widely known ar understood. The purpese ol this paper is to
introduce this litle known and scmetimes misunderstood niche in the optics industry 10 the
raadar,

Tha informaticn presented in this paper will be limited to processes and products that require a
fairly high degree of precision in the replication processes used and a relatively high aspact ratio
profile (heightwidth >0.2). Thus, traditional ighting applications such as residential and
commerzial indaor and autdoar lighting, automative head and tail lights, stage lighting, etc. will
not be included in this paper. Also, low aspect ratio profile processes and products such as
audio, video, and computer data compact discs, surface relief holograms and diffractive optical
glements {DOE's) will not be included.

18/ 5PIE Vol 2630 OB T4 T D5 D SIEE 0D






