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R
FPGA-Based High Resolution PET/SPECT Signal Acquisition
System Design

Time accuracy is a key factor affecting the performance of a positron
emission tomography (PET). A fully digital time discrimination system
for PET is presented in this thesis. The digital constant fraction
discriminator (dCFD) and digital interpolated techniques are used to
extract event time and optimize timing resolution. Two kinds of digital
interpolated algorithms deduced from linear fit method are proposed,
which are respectively weighted and bisection methods. These
algorithms were designed by Verilog hardware description language
(HDL) and implemented on a single FPGA. In our design, 5 bits of
timing-mark are used in order to obtain 32 times of original time
precision.

The hardware prototype for the time discrimination experiments
includes a pulse generator, a Xilinx Virtex-4 field programmable gate
array (FPGA) and 105-MHz, 14-bit analog to digital converters (ADC).
The experiment results show that the timing resolution of 550ps Full
Width Half Maximum (FWHM) can be effectively achieve for both the

weighted method and bisection method.
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