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Problem
• The current definition for time centre of eye (“0.5 UI”) is based on the time average of the centre

crossing points.

• This was OK for T/2 spaced reference equalizers, which would effectively optimize the equalized 
eye time-centre for best TDECQ.

• But it is not sufficient for a T spaced reference equalizer, which cannot optimize the time-centre
of the equalized eye.

• PHYs with T-spaced equalizers are expected to optimize their sampling point, equivalent to 
optimizing the timing position of the  histograms used to measure TDECQ.

• Therefore, the TEDCQ method should be allowed to optimize the timing position when measuring 
transmitter eyes, to avoid penalizing or excluding transmitters which have open eyes which are 
offset from the time average of the centre crossing points.

Suggested remedy
• In 121.8.5.3, replace the paragraph “Two vertical histograms are measured through the eye 

diagram, centered at 0.45 UI and 0.55 UI. Each of the histogram windows spans all of the 
modulation levels of the eye diagram, as illustrated in Figure 121–5. ”  with “Two vertical 
histograms are measured through the eye diagram, nominally centered at 0.45 UI and 0.55 UI. 
Each of the histogram windows spans all of the modulation levels of the eye diagram, as 
illustrated in Figure 121–5. The precise time position of the 0.45 UI and 0.55 UI histograms may 
be adjusted (e.g. to minimize TDECQ), but the histograms must be spaced 0.1 UI apart.” 3



Illustration of the problem

• The yellow arrow shows where 
the time-centre of the eye is 
calculated to be, based on the 
current definition in D3.3 

• Allowing the left and right 
histograms to shift to the right 
(to the red arrow) would reduce 
TDECQ, and would reflect the of 
capabilities of  T spaced and T/2 
spaced equalizer 
implementations..

Eye diagram from Marco Mazzini, Cisco 4
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The suggested remedy allows the pair of histograms to be adjusted left or right of their 
respective 0.45 and 0.55 UI positions, but still requires them to be spaced by 0.1 UI
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This is the section of the draft which would change
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