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Abstract: To address the issue of reduced clock synchronization accuracy caused by obtaining software
timestamps at the application layer in PTP (precise time protocol) protocol, this paper proposes a PTP
synchronization optimization scheme based on hardware timestamp acquisition at the MAC (media access
control) layer. A PTP clock application platform was designed with STM32F407 microprocessor as the core,
implementing hardware timestamp acquisition at the MAC layer to eliminate uncertainties introduced by
software protocol stack processing delays. For the problems of time synchronization deviation caused by PTP
clock oscillator aging and network delay jitter, an iterative method was adopted to optimize the local clock
frequency adjustment algorithm, improving frequency correction accuracy. Actual test results demonstrate that

the root mean square (RMS) deviation of the master-slave clock achieves better than 20 nanoseconds,
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significantly enhancing clock synchronization precision.

Key words: PTP (precise time protocol) protocol; MAC (media access control) layer; filtering; clock

synchronization; time stamp
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