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ABSTRACT

This thesis deals with the measurement and characteriza~
tion of the inefficiency of the Charge Transfer Devices (CTD),
and methods for compensating the same. A generalized model of
the CTDvis developed which takes into account the non-uniformity
of the transfer inefficiency of the various stages. A new method,
based .on pre-distortion of the input signal, is developed for
accurate measurement of the averége and the standard deviation
of the inefficiencies of various stages of the CTD. A detailed
study of the exact compensation scheme of a CTD delay line using
external feedbacks is made and a tuning algorithm for setting
the feedback coefficients is developed. The effect of compensa-
tion on the signal dynamic range is studied. The sensitivities
of the time delay and the mégnitude response to the feedback
coefficient settings and to the transfer inefficiency parameter
are evaluated and i§ is conclusively established that the first
few feedbacks are the dominant ones, The effecf of limiting the
feedbacks to the dominant stages on the performance of the CID in
time and frequency domains is studied. Conditions for stable
operation of a CTD with truncated feedback compensation are
established, Experimental evidence showing the practicabiliiy of
the scheme is presented, Several FIR and IIR sampled data fil-
ters have been de#eloped which, when connected externally in
series with the CTD, compensate for the effect of its ﬁransfer
inéfficiency. Techniques for-optimizing the filter coefficients

so as to achieve equiripple magnitude response have been developed.
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By means of a filter structure using both feedback and feed
forward connections very low magnitude and phase deviations have

been achieved even with CID!'s having large transfer inefficiencies.
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