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ABSTRACT

Phase Interpolators are Digital-to-Phase (time) converters and are widely used for
providing the adjustable delay needed for phase locking in Clock and Data Recovery
(CDR) circuits with Bang-Bang Phase Detectors (BBPD). The non-linearity of the Phase
interpolators injects unwanted jitter into the clocks of the CDR which degrade the

performance of the CDR. Hence non-linearity needs to be reduced/corrected.

This research focuses on a technique to estimate the non-linearity of the PI during
real circuit operation. When the non-linearity estimates are available, useful insight into
the behavior of the PI in run time can be obtained. A mathematical model of the basic
estimation technique and the accuracy of estimation is presented. Results of proposed

mathematical model and MATLAB model are compared.

The non-linearity estimates are used to correct the non-linearity of the PI in a
closed loop manner. In this work, two different methods are used to correct the non-
linearity of the PI. The first one focuses on adaptation of the bandwidth of Low pass filter
of the PI, using a 'reference non-linearity' approach. A mathematical model for the
accuracy of estimation using this reference non-linearity approach and tradeoffs of
various design parameters is presented. The circuits are fabricated in 180nm CMOS
technology. The second approach uses the trimming of the weights of the Phase
interpolator to reduce the non-linearity. This approach minimizes the Differential (DNL)
as well as Integral Non-linearity (INL) of the PI. A weight update equation is also

presented.
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