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Investigation on lamb wave propagation in silicon wafer using

large aperture line-focused transducer
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ABSTRACT: In this study, the propagation characteristics of Lamb waves in anisotropic silicon wafers of (100)
and (111) direction were investigated by PVDF (Polyvinylidene Fluoride) line-focused transducer. The modified
V(f,z) method was used because the Lamb waves are dispersive. For confirming the anisotropy, a line-focused
transducer was used and the silicon wafer was rotated 180 degrees at intervals of 1 degree. As aresult, Apjand Sy
modes were observed. The speed of Sy mode according to propagation direction showed anisotropy which is
associated with the crystal structure, and the speed of Ay mode was isotropic. The result is consistent with the
crystal structure of silicon and the mechanism of vibration of each Lamb wave modes.
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Fig. 1. Possible pathways of ultrasonic waves from
PVDF line focused transducer. Multiple pathways are
possible due to the dispersive property of Lamb
wave.
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Fig. 2. Pulse-echo signal from the fused quartz
surface using fabricated PVDF transducer.
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Fig. 3. Frequency spectrum of the PVDF transducer.
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Fig. 4. Schematic diagram of experiment setup.
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Fig. 10. Color coded graph obtained through same
method as Fig. 8.

Fig. 9. Graph showing the phase velocity of (100)
Silicon Wafer in 5 MHz according to direction.
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Fig. 11. Graph showing the phase velocity of (111)
Silicon Wafer in 5 MHz according to direction.
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