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A GPS Based New Second-Class Frequency Standard Locked System

DU Bao-qiang, ZHOU Wei
( Research Institute of Signal and Data Processing, Xidian University, Xi’an 710071, China)

Abstract: A GPS based new design scheme for second-class frequency standard locked system is proposed in this pa-
per. Using the delay stability of signal and the regular changes of group phase difference, a high-accuracy time interval
measurement method is generated based on length vernier. If the method is used in the second-class frequency standard
locked system, and the relative frequency difference between GPS and divided frequency signal of second-class frequency
standard can be calculated by using multi-scale Kalman filter of measured time interval under the control of MCU. Accord-
ing to frequency-voltage control characteristics of second-class frequency standard, a compensation voltage can be obtained.
After the compensation voltage is converted by D/A, it is sent to voltage control end. Then the output frequency of the sec-
ond-class frequency standard can be adjusted. Thus the second-class frequency standard locked system is formed. Experi-
mental results show that the system’ s locked accuracy is as high as 10 "*/s in time domain. Compared to traditional fre-
quency standard locked system, the system has the advantages of simple structure, low cost, small additional noise and
high locked accuracy.

Key words: Frequency standard locked system; Different frequency phase detection; Group periods; Length vernier;
Multi-scale Kalman filter
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Fig.1 Relations between two different frequency signals
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Fig.2 Group correspondence between two different frequency signals
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Fig.3 Group phase shift principle between two different frequency signals
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Fig.4 Phase coincidences between two different

frequency signals
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standard locked system
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based on length vernier
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based on length vernier
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