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High-Precision Time-Interval Measurement Techniques and Methods

ZHANG Yan %2, HUANG Pei-cheng!

(1. Shanghai Astronomical Observatory, Chinese Academy of S ciences, Shanghai 200030, China; 2. Graduate
School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract:  This is a review of time-interval measurement methods and tehniques. The paper
begins with the de nition of TDC or Time to Digit Converter. T he interpolating principle,

which modern TDC with high resolution and large dynamic range bases on, is introduced in
the following. The mainstream time-interval measurement methods, including the direct counter
method, TI stretching method, time-to-amplitude method, V ernier method, tapped delay line
method and di erential delay line method are described in ddail. Detrimental factors, such

as nonlinearity and metasabilty, which undermine the high precision, are also presented. To
minimize these e ects, the nonlinearity correction method, PLL and DLL techniques are given.
In addition, the future for time-interval measurement is pr ospected.

Key words: astronomical facilities and technique; time-interval measurement; review; TDC
(Time-to-Digital Converter); interpolating method; TI st retching method; Vernier method,;
tapped delay line method; di erential delay line method



