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The aim of this study is to develop a high-resolution array-type ultrasound transmitter-receiver
control system for focused ultrasound therapy. Focused ultrasound therapy is a non-invasive
treatment method that uses focused ultrasound to destroy cancer cells. However, the current
practical therapeutic devices have insufficient numbers of ultrasound transducers, and therefore
cannot converge with sufficient accuracy. This study aims to achieve high-precision imaging and
ultrasound convergence by applying synthetic aperture techniques. To conduct the system's
verification experiment, we developed an array-type ultrasound transmitter-receiver control system
consisting of an analog front-end board that receives the signal from the transducer array and an
FPGA board that transfers the obtained signal to the PC. We selected the ultrasound transmitter
and receiver ICs for a dedicated AFE board, and artwork design for the board is already
completed. We also evaluated the accuracy of beamforming through simulations, and confirmed
that including phase information in the processing can result in higher resolution images.

We designed a dedicated integrated circuit for phase control of ultrasound. It enables phase
control division into 256 parts per cycle, allowing clock generation for 16 channels on a single chip.
We reported these results at the Electronics Circuit Research Conference of the Institute of
Electrical Engineers of Japan.

The control system developed in this study is expected to have applications beyond cancer
treatment, including diagnosis. Our research aimed to achieve low-invasive treatment for cancer
and successfully developed a high-resolution array-type ultrasound transmitter-receiver control
system for focused ultrasound therapy, utilizing synthetic aperture techniques. While there is a
need for further research to develop higher performance systems and expand clinical applications,
this research provides a basis for the application of synthetic aperture techniques. We will continue
to develop the AFE board and optimize waveform control algorithms to confirm their effects in
future research.
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The aim of this study is to develop a high—resolution array—type ultrasound transmitter-receiver control system for focused
ultrasound therapy. Focused ultrasound therapy is a non—invasive treatment method that uses focused ultrasound to destroy cancer
cells. However, the current practical therapeutic devices have insufficient numbers of ultrasound transducers, and therefore cannot
converge with sufficient accuracy. This study aims to achieve high—precision imaging and ultrasound convergence by applying
synthetic aperture techniques. To conduct the system’s verification experiment, we developed an array-type ultrasound transmitter—
receiver control system consisting of an analog front—end board that receives the signal from the transducer array and an FPGA
board that transfers the obtained signal to the PC. We selected the ultrasound transmitter and receiver ICs for a dedicated AFE
board, and artwork design for the board is already completed. We also evaluated the accuracy of beamforming through simulations,
and confirmed that including phase information in the processing can result in higher resolution images.

We designed a dedicated integrated circuit for phase control of ultrasound. It enables phase control division into 256 parts per cycle,
allowing clock generation for 16 channels on a single chip. We reported these results at the Electronics Circuit Research Conference
of the Institute of Electrical Engineers of Japan.

The control system developed in this study is expected to have applications beyond cancer treatment, including diagnosis. Our
research aimed to achieve low—invasive treatment for cancer and successfully developed a high—resolution array—type ultrasound
transmitter—receiver control system for focused ultrasound therapy, utilizing synthetic aperture techniques. While there is a need for
further research to develop higher performance systems and expand clinical applications, this research provides a basis for the
application of synthetic aperture techniques. We will continue to develop the AFE board and optimize waveform control algorithms to
confirm their effects in future research.
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