44 2 B )&l 37 K St IR Vol.44 No.2
2021 4 Journal of Time and Frequency Apr., 2021

, , []. 2021
44(2): 92-101.

s Je e BT 18] EE X ZR 4 AR A T I IR AV SEEN

Z‘j‘—‘/ﬁ\ér}% 1,2, jl.l%ilé 1,2,3, Z‘T}%%E 1,2,3

1 710600
2. 101408
3. 710600

WE: HaT, MEMZ T L TR AT et L B A FR. BRI teaT & 4k
JA SR G AL FE R B, P 3h B R EMCRBEAE 5, AL BATHIER EAT E, B LT AR
AR F B BT R poxt ., 2R, % A G Xt ENAZ 5 AT RARR, 4o FPGA 69 TAERT4P12 5
Fa ¥ 1PPS ARAS RE ., W52 A 1 PPS RAEA £ — A TAERT AP 6 A 2, it 22l
g egutia et E K, AT, KA RF KN E bt 2 469 2T P 328 —F £ F AD9520
AL R IR ik, TRIBREAZT TOFAMEIR LR RN, RAELRF X, ToHKRAR
(2R B 2y R Room, AR KA R BT A EARFEA 0. 05 ns VAR, SEILFF RAUER AR B
3 —ZOH,

KPR B pbaf; RAER; e MFERIE; ARALEE; AD9520

DOl: 10.13875/j. issn. 1674-0637.2021-02-0092-10

Implementation of hardware zero delay in local wireless time
comparison system

LI Hui-jin!, LIU Yin-hua!*?, LI Xiao-hui'*?
(1. National Time Service Center, Chinese Academy of Sciences, Xi’an 710600, China;
2. School of Electronic, Electrical and Communication Engineering,
University of Chinese Academy of Sciences, Beijing 101408, China;
3. Key Laboratory of Time and Frequency Primary Standards, Chinese Academy of Sciences, Xi’an 710600, China)

Abstract: Currently, more and more industries require the accuracy of time comparison with nanosecond
magnitude. The local wireless time comparison system adopts the principle of two-way pseudo-code ranging.
Two ground stations send and receive ranging signals to each other. The clock difference is obtained by
parsing the pseudo-range to achieve time comparison with an accuracy of nanosecond in theory. When the

system is sampling the received signal, if the phase of the FPGA working clock signal and the local 1 PPS are
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not fixed, it will cause the uncertainty of a working clock for the local 1 PPS sampling, which does not meet
the time comparison requirements with nanosecond accuracy. Based on this background, this paper proposed a
phase zero delay method based on AD9520 in the implementation of the local wireless time comparison
system. The results by switching machine experiment under different intensity signals show that the zero-delay
method can eliminate the influence caused by the unfixed phase, it keeps the delay variation which caused by
the switch machine within 0.05 ns, and realizes the consistency of the hardware delay.

Key words: time comparison; zero latency; two-way ranging principle; phase fixation; AD9520
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