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Fig. 1 Decomposition of PAM4 eye diagram into three different NRZ eyes: large, medium and small transitions with threshold- 

crossing histograms formed by assuming random Gaussian jitter on the edges. Only edge samples are shown. The logic section 

contains PDs circuitry. Detailed block diagram is explained later.  
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Fig. 2 Effect of the slicer’s threshold offset 𝑉𝑜𝑠  during edge sampling: an edge sample depending on falling/rising data 

transition, can produce early or late output. Including 𝑉𝑜𝑠  effect in BBPD’s phase domain model, 𝜙𝑒 has Gaussian PDF 

while 𝜙𝑜𝑠 takes uniform distribution. The PD’s input PDF is the convolution of the 𝜙𝑒’s and 𝜙𝑜𝑠’s PDFs.  

Likewise the PDF of the 𝑉𝑃𝐷 is the convolution of the PD’s transfer characteristic (sign function) with its input. 

The vertical shift (specific to PAM4) is the function of the rising/falling edges density. 


