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Calibration of FPGA carry chain delay based on code density method
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Abstract: The dedicated carry chain resources inside the field-programmable gate array (FPGA) can be
applied for the high-precision measurement of time-to-digital conversion (TDC). The delay time for dedicated
carry chains at all levels is very tiny, typically ranging from a few tens of picoseconds to one hundred
picoseconds. One of the key issues to be solved in FPGA based TDC precision measurement is how to calibrate
the delay time in all stages of the carry chain accurately. The code density method is one of the most effective
ways to implement the delay time calibration. Based on the EP2S60F1020C4 chip, a large number of random
pulses within a certain period of time are input into the carry chain, and the delay time at each level of carry
chain unit is obtained by statistical processing. Tests have shown that the resolution of the delay time
measurement is 42.6 ps.
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