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Design and fabrication of a 20 MHz high frequency linear array
ultrasonic transducer for medical use
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ABSTRACT: In this work, a medical linear array ultrasonic transducer working in the range of 20 MHz has been
developed for high-resolution ultrasonic imaging. After devising the structure of the transducer suitable for the
transmission of high-frequency waves, we optimized the dimension of constituent components. Then, the process
to fabricate the transducer was developed to realize the designed structure, and a prototype of the transducer was
fabricated and characterized. The center frequency of the fabricated transducer was measured to be 19 MHz, and
the fractional bandwidth to be 84.5 %, and the standard deviation of the sensitivity over the entire channels to be
0.74 dB. These measurement results showed good agreement with design data, which confirmed the validity of
the high frequency ultrasonic transducer structure developed in this work. It was confirmed that the developed
transducer with new structure had wider frequency bandwidth and uniform sensitivity than a conventional 20 MHz
transducer.
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Fig. 1. Structure of the ultrasonic transducer.
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Fig. 2. Pulse—echo response of the initial and optimized model: (a) waveform in time domain, (b) frequency spectrum.
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Fig. 3. Photograph of the fabricated transducer.
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Fig. 4. Comparison between calculated and measured
pulse-echo responses: (a) waveform in time domain,
(b) frequency spectrum.
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Table 2. Results of the calculated and measured
pulse-echo responses.

Designed
Performance Initial Optimized Measured
model model
Center frequency 15.4 MHz 19.5MHz | 19.0 MHz
Fractional bandwidth| 60.1 % 87.1% 84.5%
Sensitivity -60.1 dB -58.7dB -62.8 dB
-20 dB ring-down
time 0.13 us 0.12 us 0.12 us
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Fig. 5. Sensitivity distribution over the whole channels
of the transducer.
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Fig. 7. Phantom image: (a) 8.8 MHz linear array, (b)
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Table 3. Measured dimension of a pin target in the
phantom images.

Condition 8.8 MHz linear array | 20 MHz linear array
Thickness 0.8 mm 0.4 mm
Width 2.0 mm 1.2 mm
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