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Ultrasonic Imaging for Thin Plate Sample Using Vibration Velocity Information

Kazuhiko IMANO*

Constant voltage excitation and its selection of voltage waveform and optical method are introduced into the
imaging system for evaluating the thin sample such as electronic device. Information of surface vibration
velocity on the piezoelectric transducer and sample are effectively used. Rectangular pulse having the time
width of resonance period of transducer was adopted to cancel the mechanical ringing. Exciting efficiency of
transducer was improved by lager than 20 dB compared to our previous study. Imaging for the thin brass plate
with etched “3” character is clearly imaged using time difference mode. As the result of experiment, possibilities
as a tool for evaluating the thin plate like solid sample around several tens of #zm such as electronic devices are
revealed.
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Piezoelectric transducer
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Voltage source Zy

Z,: Internal impedance of exciting voltage source [V]
C,;: Clamped capacitance of transducer [F]

¢ :Electro-mechanical transformation factor [N/V]
L: Length of transducer [/]

Fig.1 Electrical equivalent circuit for piezoelectric trans-
ducer.
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Fig.3 Measurement system for evaluating surface vibration
velocity using Doppler vibrometer.
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Fig.2 Exciting rectangular voltage waveform ( a ), calculated result using electrical equivalent circuit shown

in Fig.1 (b) and vibration velocity waveform measured Doppler vibrometer shown in Fig.2 (¢ ).
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Fig.4 Time delay of vibration velocity for various thickness
of sample measured by the proposed system.
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Fig.5 Photo of the imaging sample (a), dimension of sample (b) and cross section of the

sample (¢ ).
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Fig. 6 Image of thin brass plate having character “3” on the
surface of sample.
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