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Abstract

The natural frequency of a laminated cantilever microbeam was studied in the present investigation. The microbeam was made of
quartz on a silicon chip, and its top and bottom surfaces were coated with thin(~30nm) gold films. An ultrasonic testing platform
was employed to resonate the microbeam, and its time domain signal was optically measured. The natural frequency was quantified
through the fast Fourier transform of the waveform, and the result showed good agreement with a theoretical estimation from the
classical beam theory. This study is expected to provide a dynamic evaluation technique for micro/nanoscale materials and

micromechanical structures.
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Fig. 1 The definition of a coordinate system for a
cantilever beam
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Fig. 2 A schematic of the cross-section of a
laminated cantilever beam
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Table 1 Dimensions of the cantilever microbeam

Dimension (zm) Value
Length(Z) 20
Width(b) 10

Thickness, quartz(H,) 0.670
Thickness, gold(#, and H,) 0.030

Table 2 Properties of the cantilever microbeam
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Fig. 3 A field emission scanning electron microscopy
picture of the laminated cantilever microbeam

Material properties Quartz Gold
Density(p) (kg/m?) 2200 19,300
Young's modulus(£) (GPa) 73 79
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Fig. 4 A schematic of the experimental setup
(BS: beam splitter; CM: cantilever microbeam:
OBJ: microscope objective lens; PD: photodetector;
PM: piezo mirror; UT: ultrasonic transducer)
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Fig. 5 The time domain waveform of the resonating
laminated cantilever microbeam
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Fig. 6 The frequency response of the laminated

cantilever microbeam
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