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Digital arithmetic has continued to play an important role in the design of digital systems,
microprocessors, microcontrollers, application specific integrated circuits (ASIC), and embedded
systems which have applications in signal processing, graphics, and communications. In spite of a
mature body of knowledge, each new generation of chips, microprocessors/microcontrollers or
digital systems presents new arithmetic design challenges that need to be resolved. A good
solution is often found in the best trade-off between speed, cost, power, and VLSI chip area.
Designing an efficient adder has been a major research topic since the digital integrated circuit
was first developed. In the worst-case scenario of the conventional carry ripple binary adder,
carry may propagate from the least significant to the most significant bit position through a bank
of full adders causing a delay proportional to the adder size. Approaches such as the Carry Look-
Ahead and the Parallel Prefix Tree adders are designed to reduce the latency at the expense of
additional hardware overhead that complicates adder design and implementation. On the other
hand, the Binary Signed Digit Number (BSDN) System, which is a non-conventional humbering
system, can be used in adder design to restrict or eliminate the carry propagation chain by
avoiding the dependency of the output on input carry signal. In order to use this numbering
system, BSDN digits need to be encoded into binary bits. The selection process of the encoding
scheme is very crucial since it affects the overall adder performance.

In this talk we will discuss the current digital arithmetic challenges and merits/demerits of
existing adder architectures. New designs based on BSDN with two and three bit encodings will
be presented. We will also present a Limited Selective Redundancy Injection (LSRI) method to
introduce redundancy into conventional adder architectures with minimal hardware changes.
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