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Fig. 1. a) quartz crystal microbalance, b) various signal
domains of micro-cantilever transducer.
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Fig. 2. fabrication process flow of piezoelectric micro-trans-
ducer; a) PZT deposition, b) PZT etching, ¢) ILD pat-
terning, d) top electrode deposition, e) bulk silicon
etching, f) SiNx etching.
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Fig. 3. SEM images of fabricated micro transducer; a) micro-
cantilever, b) micro-bridge.
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Fig. 4. a) The complex impedance of micro cantilever trans-
ducer versus driving frequency, b) Capacitance and
dielectric loss of micro diaphragm transducer versus
driving frequency.
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Fig. 5. a) The resonant frequency shift of a micro diaphragm
transducer as mass increase, b) Mass sensitivity.

Table 1. Mass Sensitivity of Various Resonant Mass
Sensors

Mass sensitivity Sp=Af (A xfy)
Increase with... lem?/g)

TSM decreasing plate thickness 14
(thickness shear mode) | (increasing frequency)

Device type

SAW decreasing wavelength 200
(surface acoustic wave)| (increasing frequency)

STW decreasing wavelength 125
(surface transverse wave) (increasing frequency)

FPW decreasing plate thickness 380
(flexural plate wave) | (decreasing frequency for
constant wavelength)
decreasing plate thickness 19
(decreasing frequency for

constant wavelength)

SH-APM
(shear horizontal
acoustic plate)

TFR decreasing plate thicknesi 550

(Thin film resonator) | (increasing frequency)

(piezoelectric ceramic | (increasing frequency)
nano-balance)

PCN decreasing plate length l 694
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ity factor, (Af: frequency shift, f;: natural frequency, Am/A:

effective mass per unit area of the sensing plate).”
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Fig. 6. The gas sensitivities of PMMA coated piezoelectric
micro transducers for methanol vapor; a) gas sen-
sitivity of micro cantilever transducer, b) gas sen-
sitivity of micro diaphragm transducer.
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