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Abstract

Project Code: PDF/39/2541
Project Title: Design and Fabrication of High Frequency Fiber Transducer for Optical Phase
Modulator
Investigators: 1. Assistant Professor Dr. Athikom Roeksabutr, Mahanakom University of
Technology, E-mail: athikom@mut.ac.th
2. Mr. Ravee Phromluangsri, Mahanakorn University of Technology

3. Professor Pak .. Chu, University of New South Wales

Project Period: 1 July 1998 — 30 June 2000 (extended to 31 October 2000)

This research project studies the fabrication and design of a high frequency optical
fiber acousto-optic transducer for optical phase modulation in both theory and experiment. The
experiment is mainly focused to fabricate the transducer operating at microwave frequencies
from a few hundred Megahertz up to Gigahertz region. A magnetron planar sputtering system
is modified for coating aluminum and zinc oxide (Zn0O) films onto the surface of a single mode
fiber. The thickness of thin film aluminum for electrode layers should be less than 2 micron for
the reduction of loading effect, whereas thin film ZnO, which defines modulating frequency, of
2-5 micron is of interest. Although deposition of aluminum and ZnO films using sputtering has
been extensively investigated, only routine processes are normally followed with additional
special techniques for particular applications to achieve good quality of film especially ZnO.
This project has investigated various parameters of sputtering to obtain the appropriate
condition such as gas mixture in the chamber, voltage and current supplied to the system, the
effect of temperature and gas to the device, etc. From the experiment of over 1000 samples,
we found that coating aluminum film is successful under the background pressure of 20 mTorr
with supplying voltage of -350 volt and current of 135 mA. Coating ZnO film is not reliable but
the appropriate parameters should be: mixture ratio of argon and oxygen is 80% to 20%,
sputtering pressure of 32-34 mTorr, voltage and current supplied to the target are —520 volt
and 135 mA. The transducer fabricated has the ripple of S11 more than 5dB, more than ever

reported so far.

Keywords : optical fiber, fiber transducer, zinc oxide, sputtering, microwave
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