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Photoetching-based polyvinylidine fluoride annular array transducer for photoacoustic endoscopy
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Abstract: Objective Most transducers in photoacoustic endoscopy (PAE) imaging are ceramic and focus- fixed, with
expensive customization and limited field depth. The annular array transducer produced by polyvinylidine fluoride (PVDF)
piezoelectric film reduces the fabrication cost and allows dynamic focusing for realizing deeper field depth. Methods The
photoetching method based on PVDF piezoelectric film of aluminum electrodes was firstly putted forward to improve the
sensitivity of transducer. And the photoetching method was applied in the fabrication of PVDF annular array transducers.
Results The transducer based on photoetching had higher sensitivity than conventional method based on PCB board. The
PVDF annular array transducer contained three independent rings of equal width, with an overall size of 5.5 mm. The sound
field test showed the longitudinal resolution was about 0.5 mm, and the transverse resolution was about 0.5 mm, and the
transducer had excellent focusing ability in the range from 15 mm to 45 mm. The potential of proposed transducer for PAE
imaging had also been proved by the PAE phantom experiment. Conclusion A novel aluminum coating based photoetching
method for the fabrication of PVDF annular array transducer is presented in the paper. The potential application of the
proposed method includes the PAE imaging for several large human organs and cavities such as the gastrointestinal tract and
the cervical canal.
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Fig.1 Fabrication process for PVDF annular array transducer
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a: Photo of film and PVDF annular array

b: PVDF annular array transducer
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Fig.2 Printed film, etched PVDF annular array, and obtained PVDF annular array transducer
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