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Research of a carry chain TDC and its tap method
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Abstract: A time to digital converter(TDC) is implemented using carry chains in Xilinx Kinex—7 FPGA. FPGA-TDC is calibrated
bin—by-bin through the code density calibration method. In the calibration process, it is found that different carry chain tap modes
will lead to different code widths and nonlinearity of TDC. The code widths and nonlinearity of TDC in 2-tap and 4 —tap modes
are studied. In the "Otap + 3tap" 2-tap mode, the FPGA-TDC can obtain the optimal nonlinearity with a time resolution of 25 ps
(corresponding to least significant bit(LSB)), differential nonlinearity (DNL) ranges —0.84~3.1 LSB, integral nonlinearity (INL) ranges
-5.2~2.2 LSB.

Key words ; carry chain;time to digital converter;code density calibration ;tap method ; thermometer code ; bubbling problem ; nonlinearity
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