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Abstract

As the optical spot size in applications such as optical data storage gets smaller,
to measure the quality of the focused spot directly becomes more difficult. This
problem is particularly prominent in near-field recording because the near-field
optical distribution can not be measured with traditional far-field methods. To
measure the near-field optical distribution, the detector must be placed in the
near-field proximity. Presently these measurements are performed with near field
scanning optical microscopes (NSOM). However, the shortcomings of this instrument
include fragile probes, complex system and limit to the resolution by the probe
aperture. Therefore, a microelectramachanical system (MEMS)-based knife-edge
scanning method which integrated comb drive actuator, a smooth knife-edge plate and
photo detector with amplifier is proposed to measure the optical spot size in the thesis.

A reflection type spot scan system, which contains a MUMPs actuator with
scanning knife-edge reflective mirror and an external amplified photo detector were
used to successfully prove the concept and sever as the prototype. To improve the
resolution, <111> silicon substrate was adopted to fabricate the absorption type spot
scan system. The system integrates a comb actuator, a smooth knife-edge plate and a
photo detector into a chip. The characteristics of the devices in the chip such as the
responsivity of the photo diode were measured. During the fabrication of the chip, not
only a new type optoelectrical component but also a integration process platform was
developed. Moreover, it can provide fundamentals for the integration of integrated

circuits (IC) and optical MEMS in the next generation.
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