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Abstract

In this thesis, two new techniques for measuring optical characteristics of an
optical fiber coupler at multiple wavelongths simultancously have been developed and
evaluated. The objectives are aimed toward the time reduction in optical characteristic
measmmtamithalmprwemmtmpa'ﬁormmemnmwnngahﬂltymnmm
wavelength regions for the manufacturing process of optical fiber coupler. The new
techniques involve wavelength detection mmg Fourier transform with external
modulation and wavelength t[etectmn using waveform envelope method with internal
modulation. Three wavelength light sources of different aptical powers are modulated
with sinusoidal wave or square waves, depending on the applied techniques, at
presclected frequencies. Then they are combined using two stages of 2x1 couplers to
be used as the input of the fiber coupler being fabricated. The combined output light is
detected by a single photodiode and amplified by a logarithmic amplifier circuit. The
reccived signal is analyzed in real-time to determine the power of each wavelength by
peaks and valleys detection at various frequencies.

The experiment results show that only the wavelength detection using
waveform envelope detection with internal modulation technique can be applied. The
optical characteristic measuring time is reduced by a factor of 6, while the number of
monitoring wavelengths is increased over the conventional system from 2 to 3
wavelengths.



