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Multi-channel Digitized Time-to-Digital Converter of Po
sitron Emission Tomography System
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Abstract High precision time-to-digital converter (TDC) in positron emission tomography (P
ET) system was studied with the delay chains in field- programmable-gate-array (FPGA). Tim
e measurement includes two parts, coarse time measurement implemented by a clock-driven ¢

ounter, fine time measurement by delay chainsin FPGA. Differential nonlinearity (DNL) and in
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tegral nonlinearity (INL) were tested, and also, total time resolution of the double-detector PE
T experimental platform was measured by time coincidence. The results demonstrate that the ti
me resolution of TDC reaches 79.3 ps, and the DNL is between -0.2 LSB and 0.2 LSB, the |
NL is between-0.2 LSB and 0.3 LSB, the total time resolution of the double-detector PET ex
perimental platform reaches 2.1 ns. Performance of the TDC, implemented in FPGA, can mee
t the demand of time measurement in PET system.

Key words positron emission
able-gate-array

DOI

tomography time-to-digital converter field-programm

WIEE




