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METHOD AND APPARATUS FOR EXTENDING
PROCESSING TIME IN ONE PIPELINE STAGE

Abstract: A single channel or multi-channel system that requires the  execution time of a pipeline
stage to be extended to a time longer than the time interval between two consecutive input data.
Each analog or digital circuit (or processor) has at least one input and one output port connected
to an internal or external “bypass switch”_ (or multiplexer). The data arriving from the input can
be sent either to the internal circuit (or processor), or can be sent to the output with no processing
by  the circuit (or processor) through a register that requires at least one clock cycle to move the
data from the input to the output of the register.  For a stage of one channel requiring an
algorithm execution time twice the  time interval between two consecutive input data, two circuits
are required to be cascaded and interconnected by the internal or external “bypass switch._ Data
and results flow synchronously from the first circuit at the input of the system, through the
“bypass switches”  of the cascaded circuits, to the last at the output. The hardware approach of
the implementation of the layout of the ”bypass switches”_ with respect to the circuits is such
that maximum input data rate is achieved and is independent of the number of cascaded circuits
used. The number of cascaded circuits is proportional to the algorithm execution time.
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