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Two Issues 

• Achieving specified aggressor transition times

• Difficulty obtaining specified eye width of stressed input test pattern



Crosstalk Aggressor Transition Time

• Specified transition time is too fast (12 ps) when measured with 
specified BW scope and through specified channel

• Should equate to the minimum allowed Tx output transition time
• One point to note – measurement methods are different (CTLE is not used for 

measuring aggressor transition time)



Test channel used



Step response, without and with channel
(With specified oscilloscope BW (33 GHz through 4th order BT)

Tr (20-80%) = 13.48 ps Tr (20-80%) = 22.73 ps

PG output: 12 ps  De-Emphasis is used, but has little effect after channel



Conclusions

• Channel loss combined with measurement instrument BW considerably 
slow transition

• 12 ps measured as above would equate to an unrealistically fast host or 
module driver output

• Aggressor transition time when measured as specified using practical test 
equipment is nearly twice the specified value

• Recommend changing parameter limit to value that more accurately 
equates to actual host or module driver 
-or- add text stating that practical test equipment will likely not achieve 
specified transition time



Difficulty achieving specified eye width

• Preliminary work shows eye width is narrower than specified (0.20 UI) 
for stressed host and module input tests when measured through 
compliance channel 

• Residual jitter is not the issue – it’s mostly all loss in the test channel 
(HCB / MCB)



Test setup values, host input test

• Channel: -7 dB @ Nyquist

• Settings for optimum eye width and height

• Reference receiver CTLE: 2.5 dB

• PG De-emphasis: Pre-cursor: 0.13; Post-cursor: 0.10



Eye , with aggressor
(Although adding aggressor does not significantly close eye)



Eye Measurements



Conclusions and questions

• Using specified test setup with high performance commercially 
available test equipment, stressed test pattern eye width and eye 
height fail to meet requirement

• CTLE (in reference receiver) peaked at Nyquist provides little boost for 
3rd harmonic.  This generates a sinusoidal eye – OK for NRZ, but 
provides inadequate opening for upper and lower eyes in PAM4.

Question – is using a reference receiver CTLE peaked at Nyquist really 
similar to actual receiver BW and CTLE response?


