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A Fine-Resolution and Wide-Range Time-to-Digital Converter for Time-of-Flight
Measurement Equipments

lizuka, Tetsuya
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In nano-scale CMOS processes, a time resolution is becoming superior to a
voltage resolution due to the high-speed transistors and the reduced supply voltage. This research,
especially for time-of-flight measurement applications, first proposes a fine-resolution and
wide-range time-to-digital converter (TDC). The proposed TDC realizes a fine time resolution based
on a novel pulse-shrinking scheme that utilizes a built-in offset pulse and a completion detection
schemes. This TDC is used as the fine stage of the hierarchical TDC that realizes 2ps resolution and

80ns input range at the same time. As one of the basic time-mode signal processing elements, a
novel time-mode accumulator, which inherently avoids the mismatch by using only one ring to hold the
time-mode signal, is also proposed and demonstrated. In addition, a power supply noise detection
and reduction circuit based on an on-chip TDC is proposed and demonstrated.
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