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Abstract

Optical data storage technology plays a key role in the multimedia era. In
systems such DVD or future video-audio broadcast and information storage systems,
it is crucial to increase the storage density and obtain rapid access time of information.
The requirement of miniaturization and lightness pushes the development of more
miniature and lighter optical data storage system.

Recently, the Micro Electro Mechanical Systems (MEMS) technology has many
important developments with the rapid progress in the semiconductor industry. Micro
optical pick-ups fabricated by Micro-Opto-Electro-Mechanical System (MOEMYS)
technology are one of the methods to realize portable high-capacity optical storage
systems. In this thesis, the micro optical pick-up is composed of a micro optical bench
and a controllable focusing lens-bonded together. So, bonding and alignment of the
focusing lens and actuator on the optical bench is important to achieve the specific of
photology.

In the first part, wet etching is used ‘to fabricate U-grooves and corresponding
ridge structures as the precise horizontal alignment mechanism for the micro optical
bench and the tunable focusing lens.

In the second part, silicon on insulator (SOI) wafers with almost zero stress are
used in order to prevent the stress-induced curvature of micromirrors made by poly
silicon. Integration of SOl and SU-8 in a surface-micromaching-like process can
simplify the process. In addition, the tensile stress generated as the cross-linked SU-8
cools down from high temperature is used to fabricate stress beams to lift up the
micromirror. SU-8 induced lifting stress beams can avoid stiction and make it easier
to lift up the mirror by the probe. SU-8 is also used to fabricate anchors. Finally,

photodiodes are integrated with a 135 micromirror to detect optical signals.
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