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on a Mixed BCD/Excess-6 Representation, Microprocessors and Microsystems (2017), doi:
10.1016/j.micpro.2017.10.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.micpro.2017.10.004
https://doi.org/10.1016/j.micpro.2017.10.004


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Decimal Addition on FPGA based on a Mixed

BCD/Excess-6 Representation

Horácio Netoa, Mário Véstiasb
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Abstract

Decimal arithmetic has recovered the attention in the field of computer arith-
metic due to decimal precision requirements of application domains like finan-
cial, commercial and internet. In this paper, we propose a new decimal adder
on FPGA based on a mixed BCD/excess-6 representation that improves the
state-of-the-art decimal adders targeting high-end FPGAs. Using the pro-
posed decimal adder, a multioperand adder and a mixed binary/decimal
adder are also proposed. The results show that the new decimal adder is
very efficient improving the area and delay of previous state of the art deci-
mal adders, multioperand decimal addition and binary/decimal addition.

Keywords: Decimal addition, parallel addition, binary/decimal addition,
multioperand addition, excess-6 coding, FPGA.

1. Introduction

Computer arithmetic is predominantly based on binary arithmetic since
its numerical properties are easier to implement in hardware when repre-
sented in radix-2 than in radix-10. However, decimal arithmetic is a require-
ment in the computation of many applications, like financial and commercial,
where the results must match those obtained by human calculations. In many
databases of these applications, numbers are in decimal format. Since many
decimal numbers cannot be represented exactly as binary numbers with a fi-
nite number of bits, arithmetic operations must be done directly over decimal
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