






TABLE I
SYNCHRONIZATION MODE COMPARISON

Digital Communication Step/Acknowledge

Calculation formula for the time of one complete measurement
(

Ndc × tdc + tdaq

)

×Nstep

(

tsa + tdaq

)

×Nstep

Ndc (Communication times for one step) 128 -

tdc (Configuration time for one front-end via digital communication) 1.5 ms -

tdaq (Data acquisition time) 3.5 ms 3.5 ms

tsa (Configuration time for one front-end via step/acknowledge) - 0.5 ms

Nstep (Steps for one complete measurement) 13824 13824

Time of one complete measurement 2703 s 55.3 s

Fig. 10. Visualized 3D transducer array

(green (0) to red (1)). The attenuation of the sound pressure

is also in line with the increment in propagation distance.

V. CONCLUSION AND DISCUSSION

We designed and tested the front-end for 3D ultrasound

tomography. Due to the distributed structure, the front-end can

be tightly coupled with the transducers. The ASIC enables our

front-end to have large bandwidth, and to support coded exci-

tation signal. In addition, the synchronization modes based on

digital communication can manage thousands of transducers

to work simultaneously.

In the future, we will optimize the digital communication to

decrease the measurement time to arrive 10 seconds and also

focus on a calibration method for the system channels, which

are promising to decrease the gain variation for receiving

amplifiers.
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