We will have the same SYNCe point-to-point system configuration as shown in the following figure derived from the SNLA100A (AN-1730) app-note:
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Also lifted from the SNLA100A (AN-1730) app-note:
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As an example of our system; we will be creating a periodic ping event at the master (master event shown in figure) at a fixed 6Hz rate. The slave device will acquire ADC samples to capture the response to the ping event. It is important that the slave know when the master ping occurred so the slave ADC data can be tagged to the corresponding pin event. The ping tag location must be repeatable within a 2.5us window. The slave device will be in SYNCe mode and synchronized to the master PTP clock.



Is this a good application for SYNCe?
Is there a way for the slave and/or master to determine the actual phase offset between the two devices via a register access to the corresponding PHY devices? Can we access the PTP counters somehow?
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Figure 3. DP83640 with Synchronous Ethernet Mode Enabled in a Point to Point Network Topology
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Measuring Synchronization

‘Synchronization accuracy can be defined as the instantaneous time difference between a master clock
counter and a corresponding synchronized slave clock counter. ACCuracy is determined by measuring the
time difference between a master signal which is triggered at a Specific tme, and a corresponding siave
signal which s triggered at the same time using the siave’s local synchronized clock counter. Usually, in
the context of PTP discussions, these triggered signals occur at 1 second intervals, and are referred fo as,
Puise Per Second, or PPS, signals

Depending on the accuracy of the master to siave synchronization, it s also possibie to directly measure
the phase relationship between outpLs from the Master and Slave PTP clocks which control the PTP.
counters.

In doing such a measurement repeatediy over extended periods, statistical data is gathered which
provides a mean, a standard deviation, and a maximum time or “Feak-to-Peak” difference between master
and siave clock or PPS signals.

When a slave device & connected to and synchyonized with a master devi

a fixed phase relationsiip

ais fixed for as long as a synchronization connection is maintained. However, when this
connection is broken and then re-estabiished, a new fixed mean is established wihin the constraits of the
‘sampiing clock.

For the purpose of this document, the term *Precision” is used to escribe the standard deviation
measured between a master and a slave signal corresponding to a fired mean whie synchronization is
estabiished.

Results Summary

In point-to-point connected PTP systems configured for Synchronous Ethemet operation, tests conducted
over extended periods under nominal conditions show master clock to siave clock synchronization can
‘achieve a precision of less than 100 ps with a peak-to-peak measurement of ess than 1 ns. These results
are roughly 100 times more accurate than similar tests performed with Synchronous Ethemet mode.
disabled.

Empirical data also demonstrates the abilty to produce a slave clock of p to 125 MHz which is locked
‘and aiigned o a network connected PTP master clock. Even higher frequency locked clocks are aftainable
using an extemal precision clocking device, such as the NSC LMK3000 family of devices.

Itis also noteworthy to mention that with Synchronous Ethemet mode enabled, the effects of any local
slave reference clock instabilty are eliminated, since the siave PTP clock is locked to the master clock.
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