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Fig.1 Experimental setup and results of propagation speeds of four

layers of chicken sample.
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Fig.2 Measurement results of 2D mapping of propagation speeds fat and

lean of pork sample.
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Fig.3 Principle diagram of flexible and distributed tactile sensor.



(Research Field)

Advanced Microdevices Division

Electron Devices Section

(Marie Tabaru Group)

Optical/ultrasound actuator and sensor for medical and healthcare applications.
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Fig4 (a) Frequency spectrum,
(b) position response obtained through FFT analysis, and
(C) position response for a variety of compressive deformations.
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Fig.5 Configuration and photograph of PU transducer.
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Fig.6 Microscope image of 32-element electrode arrays.
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(Current Topics)
1) Measurement of elastic property of human tissue by using
optical coherence tomography

Optical coherence tomography (OCT) has already been put to
use in eye clinics and with vascular endoscopies. The spatial
resolution of standard OCT systems is from several to 10  m for
several mm under tissue surface. Recently new method, which
detects a lesion tissue measuring elastic property of human tissue,
has been developed for medical use. We established a system for
estimating wave propagation speed of 1-20 m/s from the
Swept-Source OCT image taken with a slow mechanical scanning
less than 1 m/s (Fig. 1). Using the system and laser Doppler
velocimeter, the boundary of lean and fat regions of pork sample
were distinguished with the measurement of 2D distribution of

the wave speeds (Fig. 2).

2) Distributed force sensing using frequency response of
acoustic wave guide made on a rubber substitute

Recently, demand for flexible and distributed load sensor is
increasing in various fields such as tactile sensing in robot.
However, conventional load sensors have problems in lack of
flexibility, complex wiring, and discrete measurement position
since they are based on electrical devices. We have developed
distributed load sensor utilizing acoustic responses of an elastic
tube (Fig. 3). Fundamental characteristics was Recently, we also
have newly proposed a two dimensional load sensor by making an

acoustic waveguide on a rubber substrate.

3) Linear array ultrasonic transducer using polyuria film

Polyurea (PU) ultrasound transducers working at 100 MHz are
proposed for non-destructive testing and medical ultrasound.
Transducers consist of aluminum electrodes, PU, and polyimide
film (Fig. 5). The electrodes and PU film are deposited by vapor
deposition equipment.

In addition, 32-element ultrasonic liner array transducers using
PU films are fabricated to control the direction of ultrasound
beam. The PU films were prepared through vapor deposition
polymerization, and miniature electrode arrays were fabricated by
a lithographic technique. Microscope image of 32-element
electrode array are shown in Fig. 6, respectively. Pulse/echo and
phased array experiments are performed to examine prototype

array transducers.
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