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Abstract: An ultrasonic phased focusing time delay system was established by using the multi-stage
half-band filters to improve the accuracy of ultrasonic phased array instruments. The principle of the
focusing time delay and the realization of the corresponding time delay algorithm were investigated.
Firstly, the interpolation filter with a half-band one was used as an interpolation filter based on inter-
polation method. Then, the structure of the 8 X interpolation was improved. With a synthesis tech-
nique of a multi-stage half-band interpolation filter, the synthesized filter was divided into 8 sub-filters
to work at the same time. In this way, both interpolation and polyphase decomposition could be sim-
ultaneously processed. Finally, the feasibility of this delay algorithm was verified by using the simula-

tion analysis and the implementation of Field Programming Gate array(FPGA). The experimental re-
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sults show that the time delay accuracy of the system is 1. 25 ns at a sampling rate of 100 MHz. Com-
paring with the ordinary Finite Impulse Response(FIR) interpolation filter, the amount of computa-
tion with proposed interpolation filter can be reduced by 21. 4% under the same condition. The pro-
gram is characterized by lower computation amount, fast computing speed, excellent resolution and
cost efficiency and can improve the overall performance for phased array instruments.

Key words: ultrasonic phased array;time delay accuracy; half-band filter; filter synthesis; polyphase

interpolation; Field Programmable Gate Array(FPGA)
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Fig. 1 Diagram of focusing delay for ultrasonic phase

array based on multi-stage half-band filter
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