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A large range time measuring system study of picosecond multi-pulse time interval

Liu Chenhao', Jin Ge?
(1.School of Microelectronics , University of Science and Technology of China, Hefei 230026 , China ;
2.Department of Modern Physics, School of Physical Sciences , University of Science and Technology of China, Hefei 230026 , China)

Abstract: Time measurement technology has important applications in laser ranging, particle identification, radioactive nuclear medicine
engineering and other fields. This design uses the time interpolation technology based on FPGA EP3C55F484C6 which produced by
Altera Corp to achieve high precision TDC. By combining with the upper computer, the number of stop pulses corresponding to a
start pulse can be adjusted in a single measurement, which can solve the problem of repeated measurement when there are multiple
targets to be measured in a measurement. After the test, the design resolution is 90.08 ps, the measurement accuracy is 33.54 ps, the
integral nonlinear INL range is(—0.34 LSB~+0.27 LSB), and the differential nonlinear DNL range is(-0.28 LSB~+0.31 LSB).

Key words: time—to—digital converter ; FPGA ; multi—pulse measuring ; carry chain
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