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Abstract ; Precision time-frequency measurement and control technology serves as the cornerstone for
generating and maintaining high-stability, high-accuracy standard time. This article systematically reviews
the historical trajectory of this field in China from 1958 to 2025. The initial phase witnessed breakthroughs
in domestically developed instrumentation, marked by the Nanjing Telecommunication Instrument
Factory’ s E312 universal counter and the precision frequency corrector developed by the Shaanxi
Astronomical Observatory of Chinese Academy of Sciences (now the National Time Service Center),

signifying the advent of electronic measurement digitization in China. Subsequent advancements in core
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technologies—including digital phase comparison (1983 ) and dual-mixer time-difference ( DMTD)
measurement ( 1992 )—significantly enhanced frequency measurement precision (achieving frequency
stability of 4X10 " at =1 s), progressively approaching international contemporary standards. Entering
the 21st century, surging demand for high-performance time-frequency equipment drove transformative
innovations such as digital beat-frequency measurement(2009,2019), which achieved a substantial leap in
noise suppression capability (reaching 10~"", 10~ ""-level stability at 1 s). Concurrently, high-resolution
(5 ps,1 ps) time interval counters attained domestic production(2005,2017). By the end of 2025, China had
established a comprehensive portfolio of precision time-frequency measurement and control devices,
robustly supporting critical national initiatives—including the generation of the national standard time

UTC(NTSC) and the BeiDou Navigation Satellite System’s requirements for precision timing signals—

thereby ensuring secure and autonomous operation of the national time-frequency infrastructure.

Keywords: precise time and frequency; time interval measurement; frequency measurement; phase

adjustment; historical development
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