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ABSTRACT

In this paper, we describe the design and implementation of IEEE 802.1AS high-precision time synchronization
capable MAC for TSN(Time-Sensitive Network), which is being actively studied as a next generation network
technology for controlling and monitoring industrial IoT devices. The proposed MAC supporting IEEE 802.1AS
Time Synchronization is composed of Ethernet MAC and Time-of-Day module based on ALTERA SoC FPGA
and is implemented to control corresponding hardware block with the ARM processor embedded in SoC FPGA.
In addition, we implemented IEEE 802.1AS time synchronization capable MAC device driver on Linux OS
(ubuntu 16.04 LTS) to evaluate time synchronization accuracy performance using LinuxPTP, an open source
program for PTP(Precision Time Protocol). The experiment results show that the time synchronization offset of

the proposed MAC is rms 125ns at range from 1982ns to -2991ns.
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Table 1. Standard technologies for TSN
Project
. . Summary
designation

IEEE 802.1AS-rev| Time synchronization enhancements

IEEE 802.1CB Frame replication and elimination

SRP enhancements and performance

IEEE 802.1Qcc .
1mprovements

IEEE 802.1Qch | Cyclic queueing and forwarding

IEEE 802.1Qci Per stream filtering and policing

IEEE 802.1CM Profile for fronthaul

IEEE 802.1Qcp 802.1Q YANG data model

IEEE 802.1CQ Local address protocol
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Fig. 5. Timestamp generation point of Triple-Speed Ethernet MAC on ALTERA SoC FPGA
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