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ABSTRACT

This study proposes parallel computer processing on two groups of time-to-digital converter
(TDC) chips to improve the calculation speed of the overall TDC, reduce its death time, and
simultaneously maintain high-resolution capability. Integrating a single-photon avalanche diode
(SPAD) and a TDC on the same chip can speed up the TDC input and SPAD output transmission,
reducing the signal transmission delay. In the proposed design, the front-end SPAD optical sensor and
TDC circuit are integrated, and the TSMC-T18HVG2 process is employed. The reference clock
frequency is 100 MHz. The TDC’s shortest dead time is 20 ns, its resolution is 100 ps, the

measurement range can reach 382.5 m, and the chip area is 2.5 mm2 Two TDCs can operate
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simultaneously, significantly improving the data transmission speed and giving a light detection and

ranging system high-performance.

Key Words: LiDAR system, time to digital converter, single photon avalanche diode
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