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[Abstract]

In this paper, we propose a FLL-assisted-PLL based time synchronization algorithm for telemetry systems where frequency and
phase errors exist in time synchronization pulse. The telemetry system may analyze the flight state by acquiring the state
information in the distributed system. Therefor, in order to collect each state information without errors, precise time
synchronization between the master and the slave is required. At this time, the master’s time pulse have frequency and phase
changes that can be caused by external and internal factors, so a method to maintain precision time synchronization is essential
to provide telemetry data continuously. We propose the FLL-assisted-PLL based algorithm that is capable of high-speed
synchronization and has high time synchronization accuracy. The proposed algorithm is verified through python simulation, and the
VHDL Logic has been implemented in FPGA to check the performance according to the frequency errors and phase errors.
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Table 1. Time synchronization performance

Phase error |Frequency offset|  Average Vernes iseal
[deg] [kHz] [nsec]
0 -1.201 1.512
1 —1.447 2.195
2 -1.654 2.
120 65 870
3 -1.842 3.559
4 -2.022 4.286
5 4.454 20.81
0 -2.157 4.882
1 3.656 14.02
2 3.521 13.00
180
3 3.390 12.05
4 3.263 12.15
5 3.140 10.34
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Table 2. Time synchronization performance (phase error

120)
Frequency [kHz] Average [nsec] Variance [nsec]
20 2.8448 8.1227
21 2.8584 8.1900
22 2.8605 8.2771
23 2.8528 8.1314
24 2.8454 8.1313
25 2.8568 8.2286

E 3. 24 211 180" Al4S7| Ms

Table 3. Time synchronization performance (phase error

180°)
Frequency [kHz] Average [nsec] Variance [nsec]
20 2.8494 8.1169
21 2.8521 8.1527
22 2.8488 8.1307
23 2.8583 8.2070
24 2.8505 8.1733
25 2.8447 8.1147
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