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Fig. 4 Top: Simplified conventional CDR loop based on BBPD, VED is to add the transition effects. The loop filter, 

includes proportional and integral paths. Bottom: PSD of  𝜙𝑜𝑢𝑡 with and without offset.  The input is a white 

Gaussian noise with 𝜎𝜙𝑖𝑛
 100 mUI  ≈ −105dB/Hz  and 𝛼  0.25. Default loop parameters are: 𝐾𝑃  5mUI, 

𝑇𝑛  100 and 𝑁𝑑  1.  

 

Fig. 3 BBPD’s average output vs input mean for 𝜎𝜙𝑒
 100 𝑚𝑈𝐼 while 𝛼   𝛼   0.5, in the presence of the offset a dead 

zone emerges in the characteristic.   
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