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Abstract: This paper systematically reviews the developments trajectory of timing and positioning
receiver technologies at the National Time Service Center(NTSC) of Chinese Academy of Sciences(CAS)
over the period from 1977 to 2025,and further envisions of the future evolution of such receivers. In 1970,
along with the construction of China's shortwave time service system,the BPM-I shortwave timing receiver

was successfully developed. In 1977, the PO20 timing and frequency calibration receiver was successfully
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developed in response to the construction demand of the CAS 3262 Long-Wave Timing Station, thereby
fulfilling the critical technical requirements of national defense end-users. Concurrently with the
development of the short-wave timing system, the BPM short-wave timing instrument was accomplished
thereafter. In 1989, the PO21 fully automatic long-wave timing and frequency calibration receiver and the
BPM-III timing instrument passed the design finalization assessment organized by the Commission of
Science, Technology and Industry for National Defense (COSTIND) , marking the standardized translation
of technical achievements into practical applications. In 1999, the BPC low-frequency time-code timing
technology witnessed its landmark inaugural application in the Millennium Monument clock,
commemorating the advent of the new millennium. Since the dawn of the 21st century, NTSC has
successively undertaken the development of coarse-code and precision-code receivers for the Chinese Area
Positioning System (CAPS) ,achieved breakthroughs in the core technologies of BDS-3 timing receivers and
delivered corresponding engineering prototypes, NTSC has mastered C-band positioning, timing and
velocity measurement technologies and developed 11 categories of dedicated receivers and conducted in-
depth research on BDS+ 5G integrated positioning and timing techniques,laying a preliminary foundation
for the construction of the national comprehensive positioning,navigation and timing(PNT) architecture.
NTSC also conduct research on elL.oran(enhanced LLong-Range Navigation) timing differential technology,
and developed an el.oran differential end-user receiver. This work comprehensively delineates the iterative
advancement pathway of the discipline, evolving from long-wave and short-wave timing receivers to
satellite-based timing and positioning receivers, and further to multi-source integrated positioning
technologies,el.oran end-user terminal receiver offering valuable references for subsequent technological
innovation and systematic construction in this area.

Keywords:long wave;short wave;low-frequency time-code; Chinese Area Positioning System(CAPS) ;

BeiDou+5G;enhanced Long-Range Navigation(eloran)
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