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Research on wideband microwave ultra-high precision two-way
time comparison technology
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Abstract: At present, microwave two-way time comparison technology is widely used in the field of inter-station time synchronization in
the line-of-sight area, which can reach the nanosecond level. The application scenarios with higher time synchronization indicators need
to be further improved. In this article, based on wideband signal modulation and demodulation technology, a microwave two-way carrier
phase time comparison system is designed by taking advantage of the bandwidth spread spectrum signal and carrier phase measurement.
The measurement uncertainty of the system is 0. 27 ps and the resolution of 4 ps is verified by using a hydrogen atomic clock and phase
offset generator under laboratory conditions, which achieves the expected effectiveness. It provides a solid technical and experimental
foundation for subsequent long-distance experiments and application promotion.
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Fig. 1 Relationship among Code Rate, CNO and time uncertainty

IR R IR 2 ps

PRI , A SR R AT BB K A9 45 54 o A7 XL ] B[]
FU XS, DT 5 28000 A 57 134 O BE %) 0 2k (L S o, Fc
2R PN (B RE A% 1] 8 BAE 67 722 Ak i B O BE AR b
A5 X i) B[] LU X BE i — 24T

Ty XL B () G G) TR B AN 1 2 FT R, B s X (] B[R]
FO X 2R 8 H PR S 7 ) ) A 1A 8 R0 R L 2R W, 4 T 0T
AT DU F B0 A B BD Bk vh {5 5 (one pulse per
second, 1PPS) [a] A% isf [a] [a] B 17 AR A 2 0 &, W& 58
A T g g 0 o ok s ) I 6 T S B A O
HIONEEAE p, F1 py , WA I F-30000 8] Y I 22878 O

At =(p, —p,)/2 (3)

REA
,,,,, BRI icous iy

Kui B
T R S A A A T AR & B
10 MHz1 1PPSI 10 MHz1 1PPS1
ETHRA JRFHFRB

P2 (Rl RUra] ik fi) o J BEAE 5]

Fig.2 Block diagram of microwave two-way time comparison
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