Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 21, No. 6, p. 556, June 2008.

B 21611
MWt o2 AXMY olo|l32ANF O EY

Characteristics of Piezoelectric Microspeakers
according to the Material Properties
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Abstract

This paper reports the characteristics of piezoelectric microspeakers that are audible in open air with
high quality piezoelectric AIN thin film according to the materials properties. When we use a
tensile-stressed silicon nitride diaphragm as a supporting layer, the Sound Pressure Level (SPL) is
relatively small and constant at low frequency region and shows about 70 dB at 10 kHz. However, in
case of a compressively stressed composite diaphragm, the SPL of the fabricated microspeakers shows
higher output pressure than those of a tensile-stressed diaphragm. It produces more than 66 dB from
100 Hz to 15 kHz and the highest SPL is about 100 dB at 9.3 kHz with 20 Viesk-topeax Sinusoidal input
biases and at 10 mm distances from the fabricated microspeakers to the reference microphone. From the
experimental resulfs, it is superior to have a compressively composite diaphragm in order to produce a
high SPL in piezoelectric microspeaker.
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Fig. 1. Fabrication process steps of piezoelectric
microspeakers.
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Fig. 2. Block diagram of microspeaker testing
system.
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Fig. 3. Structural analysis results of AIN film:

(a) cross—sectional SEM photo, (b) surface
SEM photo, and (¢) XRD pattern.
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Fig. 5. Frequency response characteristics of
fabricated piezoelectric  microspeakers:
(a) dependence of electrode structures
and residual stresses, (b) dependence of
composite residual stresses on the
microspeaker with square electrode.
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