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Design of Optimized Conditional Speculative Decimal Adders
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Abstract: There are increasing interests in hardware support for decimal arithmetic due to the demand of high
accuracy computation in commercial computing, financial analysis, and other applications. New specifications for
decimal floating-point arithmetic have been added to the revised IEEE 754-2008 standard. In this paper, the
algorithm and architecture of decimal addition is studied comprehensively. A decimal adder is designed by using
the parallel-prefix/carry-select architecture. The parallel-prefix unit is used to optimize the decimal carry select
adder. The decimal adder has been realized by Verilog HDL and simulated with ModelSim. The synthesis results of
this design by Design Compiler is also given and analyzed under Nangate Open Cell 45nm library. The results show
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that the delay performance of the proposed circuit can be improved by up to 12.3%.
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