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The Analysis of Amplitude and Phase Image for Acoustic Microscope
Using Quadrature Technique
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ABSTRACT

In this study, we have constructed the acoustic microscope using quadrature technique and analyzed the relative
variation of image intensity and the quality of image by reconstructing the amplitude and phase image for surface defects
with tny hight varation. In this experiment, we have constructed the scamning acoustic microscope using the focused
transducer with 34 center frequency and the guadrature detector. And we have fabricated aluminum samples with round
defects whose depth is different and reconstructed the amplitude and phase images for the samples. One sample has round
defects with 2gm diameter and 100mm depth and the other has round defects with dmm diameter and Sop depth. In the
result of line scanning for the sample with 100/m round defects, it has been shown that the variation rate of amplitude
image intensity is 7% and the variation mte of phase image intensity is 89%. The phase image has better contrast than
amplitude image for the sample. In contrast to this, the amplitude image has better contrast than phase image for the
sample with Sgm depth’s defects. Accordingly there is big difference between amplitude image and phase image for depth
variation of defects whose boundary is 1 wavelength. Consequenily the acoustic microscope using quadrature detector can
be evaluated efficiently more than using envelope detector, for detecting defects which have height variation less than 1
wavelength. And also the phase image and the amplitude image can be used for detecting defects of tiny height variation
with complimentary relation. '
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Fig. 1. Block diagram of the designed quadrature detector.
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