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ABSTRACT

This thoesis deals with the optimization of the perfor-
mance of surface channel charge coupled devices (SCCDs) by
optimizing the driving conditicons of the device. Minimization
cf the charge backflow loss which is dependent on the clocking
scheme, and maximization of the banindth and dynamic range
of the CCD arc decalt with in detail. A lincarized small
signal oxpression for the dispersion introduced due to chargo
backflow loss is derived. A neu techniqus of characterization
of the backflow loss and incomplete forward transfer loss is
developed. The effect of truncated feedback compensation
(which compensates for theo dispersion introduced due to
transfer incfficiency) on the dynamic range of the CCD, is
studied, It is establishcd that for compensating thec effect
of chargo backflow reolated transfer incfficicncy, a significant
sacrifice in the dynamic range is required. However, it is
shoun possiblc to minimize backflow loss without incurring a
reduction in tho dynamic range, by optimizing the driving
clock waveform., An oxtonsive analysis of tho frec charge
transfer in surface channcl, threc phase CCDs is carried out
s0 as to determine the influence of clock waveform on the
performance of the device and to find the optimum clocking
conditions. AR modified three lovel clocking operation is
suggestocd uhich i1s shown to help in overcoming the limitations
intrcduced by charge backfleow phonoﬁonon on the high frequency

charge transfer efficicncy and dynamic range of the CCD.
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The clocking conditions required for optimizing the performance
of floating gatc tapped CCBs (uwhich havc applications in
transversal filtering) are also s tudicd., A virtual tuo phasc
clock waveform having 2 critical dc cff=-scet botween the tuyo
driving clocks is shoun to bec advantageous for cnhancing tho
charge handling capability of floating sense gates. Further,
tho dec off-sct helps tc minimize the clock turn~off timc
thereby enmhancing the charge transfer specd or the high
frequency charge trénsFer officiency. The critical require-
ments of thec dc off-set and the turn-cff time of the clocks

for optimal opcration ¢f a floating gatec tapped CCD programmable
transversal filter are discussed. The advantages and
diéadVantages of using a novél area variable MOS capacitance
weighting technique fer realizing the programﬁablo tap-

weights of the filter are studiced. Using the optimum clcck
wavoforms suggested for driving tapped and untapped CCD delay
lines, an apprcciable enhanceoment in the charge transfer
cfficicncy and dynamic range of thesc devices has been

achicved and the results arc roported in the thesis.
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