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ABSTRACT 

 

•  In this brief, a half-rate bang-bang phase detector 

with multiple decision levels is proposed for clock 

and data recovery circuits.  

• The combination allows the oscillator to run at half 

the input data rate while providing information about 

the sign and magnitude of the phase shift between the 

PD inputs.  

• This allows a finer control of the frequency of the 

oscillator in the phase-locked loop of the CDR circuit, 

which results in up to less output clock jitter than 

with a conventional two-levels HR BB PD.  



 

EXISTING SYSTEM 

 

• Jitter in the clock, defined as the uncertainty in the 

edge placement in the clock waveform, results in 

distortion of the data signals waveforms.  

• This jitter translates in oscillator phase deviation from 

ideal, which results in phase noise. 

• Although other systems such as delay-locked loops or 

phase interpolator-based CDR are used in some cases, 

phase locked loops are the most widespread systems 

to implement a reference-less CDR. 



PROPOSED SYSTEM 

• To providing multiple levels of quantization to 

measure the phase difference and tune the VCO in a 

PLL implementation. 

• We conclude that the ML-HR-PD retains all the 

advantages of the HR-BBPD at the cost of a slightly 

higher complexity while it reduces the jitter of the 

generated clock by up to 30% thanks to the finer 

control of the VCO.  

• This jitter reduction allows reducing the BER up to 5 

times when the input signal at 5 Gb/s is affected by 

jitter. 



HARDWARE REQUIREMENTS 

• Processor    -        intel core i3 

• RAM          -        2GB 

• Hard Disk   -        20 GB 

 

 



 

SOFTWARE REQUIREMENTS 

 

• Tool    - MICRO WIND 

• Operating system  - Windows  7,8 
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