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We propose a method to fabricate sensor/actuator arrays on various materials and its application to a flexible speaker
array. The speaker system is constructed by locating communication devices called “cell bridges” between two adjacent
conductive sites forming electrostatic speakers. In this system, the conductive sites for vibrating air also work as
communication medium for transmitting driving signals by multi-hopping. The proposed system realizes a flexible array,
because it doesn’t require wirings. The prototype speaker array made of conductive fabrics is flexible and thin. We examined

the acoustic beam forming with the prototype speaker array.
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Fig. 1 Concept of cell-bridge.
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Fig. 2 The topology and the routing of the actuator array.
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Fig.3 The cross section of the cloth speaker.
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Fig.4 Experimental setup of the sound measurement.
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Fig. 5 The frequency property of the cloth speaker.
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Fig. 6 (a) The prototype LSI chip. (b) The cell-bridge with the
peripheral circuits used in the cloth speaker array.

Tablel. Specification of the prototype LSI chip.

operating frequency f 50MHz
sampling frequency fsmple 24.2kHz
resolution of DAC 8bit
length per packet L 85bit
data size per packet 16bit (k=2)
time for one hop 1.7ps
consumption current 30mA
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Fig. 7 Photograph of (a) the communication section and (b)
the speaker array section.
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Fig. 7 Setup of the sound beam measurement. (a): Top view
and (b): side view.
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Fig. 8 Measured sound amplitude for the (a) 0 degree and (b)
19 degree radiations. The red lines represent the experimental
results. The green ones show the simulation results.
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