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Abstract

A tapped delay line time-to-digital converter (TDC) can be easily implemented using internal carry chains in a
field-programmable gate array, and hence, its use is widespread. However, the tapped delay line TDC suffers from
performance degradation because of differences in the delay times of dedicated carry chains. In this paper, a dual edge
measurement method is proposed instead of a typical step signal to the delay cell to compensate for the performance
degradation caused by wide-delay cells in carry chains. By applying a pulse of a fixed width as an input to the carry
chains and using the time information between the up and down edges of the signal pulse, the timing accuracy can be
increased. Two dedicated carry chain sites are required for the dual edge measurements. By adopting the proposed dual
edge measurement method, the average delay widths of the two carry chains were improved by more than 35%, from 17.3
ps and 16.7 ps to 11.2 ps and 10.1 ps, respectively. In addition, the maximum delay times were improved from 41.4 ps and
42.1 ps to 20.1 ps and 20.8 ps, respectively
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