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signal processing (DSP) system involves several adders. An
efficient adder design es- sentially improves the performance
of a complex DSP system. A ripple carry adder (RCA) uses a
simple design, but carry propagation delay (CPD) is the main
concern in this adder. Carry look-ahead and carry select (CS)
methods have been suggested to reduce the CPD of adders. A
conventional carry select adder (CSLA) is an RCA–RCA
configuration that generates a pair of sum words and outputcarry bits corresponding the anticipated input-carry (cin = 0
and 1) and selects one out of each pair for final-sum and finaloutput-carry.
A conventional CSLA has less CPD than an
RCA, but the design is not attractive since it uses a dual RCA.
Few attempts have been made to avoid dual use of RCA in
CSLA design. Kim and Kim used one RCA and one add-one
circuit instead of two RCAs, where the add-one circuit is
implemented using a multiplexer (MUX). He et a proposed a
square-root (SQRT)-CSLA to implement large bit-width
adders with less delay. In a SQRT CSLA, CSLAs with
increasing size are connected in a cascading structure. The
main objective of SQRT-CSLA design is to provide a parallel
path for carry propagation that helps to reduce the overall
adder delay. Ramkumar and Kittur suggested a binary to BECbased CSLA. The BEC-based CSLA involves less logic
resources than the conventional CSLA, but it has marginally
higher delay. A CSLA based on common Boolean logic
(CBL) is also proposed. The CBL-based CSLA of involves
significantly less logic resource than the conventional CSLA
but it has longer CPD, which is almost equal to that of the
RCA. To overcome this problem, a SQRT-CSLA based on
CBL was proposed. However, the CBL-based SQRT- CSLA
design of requires more logic resource and delay than the
BEC-based SQRT-CSLA of We observe that logic
optimization largely depends on availability of redundant
operations in the formulation, whereas adder delay mainly
depends on data dependence. In the existing designs, logic is
optimized without giving any consideration to the data
dependence.
In this brief, we made an analysis on logic
operations involved in conventional and BEC-based CSLAs to
study the data dependence and to identify redundant logic
operations. Based on this analysis, we have proposed a logic
formulation for the CSLA. The main contribution in this brief
are logic formulation based on data dependence and optimized
carry generator (CG) and CS design. Based on the proposed
logic formulation, we have derived an efficient logic design

Abstract:-The logic operations involved in conventional carry
select adder (CSLA) and binary to excess-1 converter (BEC)based CSLA are analyzed to study the data dependence and to
identify redundant logic operations. We have eliminated all the
redundant logic operations present in the conventional CSLA
and proposed a new logic formulation for CSLA. In the proposed
scheme, the carry select (CS) operation is scheduled before the
calculation of final sum, which is different from the conventional
approach. Bit patterns of two anticipating carry words
(corresponding to cin =0and 1) and fixed cin bits are used for
logic optimization of CS and generation units. An efficient CSLA
design is obtained using optimized logic units. The proposed
CSLA design involves significantly less area and delay than the
recently proposed BEC-based CSLA. Due to the small carryoutput delay, the proposed CSLA design is a good candidate for
square-root (SQRT) CSLA. A theoretical estimate shows that the
proposed SQRT-CSLA involves nearly 35% less area–delay–
product (ADP) than the BEC-based SQRT-CSLA, which is best
among the existing SQRT-CSLA designs, on average, for
different bit-widths. The application specified integrated circuit
(ASIC) synthesis result shows that the BEC-based SQRT-CSLA
design involves 48% more ADP and consumes 50% more energy
than the proposed SQRT-CSLA, on average, for different bitwidths.
Keywords: - CSLA, Area power delay, code converters, ADP &
efficient power supply.

1. INTRODUCTION
In electronics, an adder or summer is a digital circuit that
performs addition of numbers. In many computers and other
kinds of processors, adders are used not only in the arithmetic
logic units, but also in other parts of the processor, where they
are used to calculate addresses, table indices, increment and
decrement operators, and similar operations.
Although adders can be constructed for many
numerical representations, such as binary-coded decimal or
excess-3, the most common adders operate on binary numbers.
In cases where two's complement or ones' complement is
being used to represent negative numbers, it is trivial to
modify an adder into an adder–Subtract. Other signed number
representations require a more complex adder.
Low-Power, area-efficient, and high-performance VLSI
systems are increasingly used in portable and mobile devices,
multi standard wireless receivers, and biomedical in- An adder
is the main component of an arithmetic unit. A complex digital
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for CSLA. Due to optimized logic units, the proposed CSLA
involves significantly less ADP than
an the existing CSLAs. We
have shown that the SQRT-CSLA
CSLA using the proposed CSLA
design involves nearly 32% less ADP and consumes 33% less
energy than that of the corresponding SQRT-CSLA.
SQRT
The rest
of this brief is organized as follows.

3. SIMULATION

The proposed CSLA is presented in Section
1) the sum and carry generator unit (SCG)
2) the sum and carry selection unit
The SCG unit consumes most of the logic resources
of CSLA and significantly
ficantly contributes to the critical path.
Different logic designs have been suggested for efficient
ef
implementation of the SCG unit. We made a study of the logic
designs suggested for the SCG unit of conventional
convent
and BECbased CSLAs of by suitable logic expressions. The main
objective of this study is to identify redundant
nt logic operations
and data dependence. Accordingly, we remove all redundant
logic operations and sequence logic operations based on their
data dependence.

Final Results
RTL Top Level Output
TOP_BLOCK16BIT.ngr
Top Level Output File Name
Output Format
Optimization Goal
Keep Hierarchy
Design Statistics
# IOs
Selected Device :
Number of Slices:
Number of 4 input LUTs:
Number of IOs:
Number of bonded IOBs::

File

Name

:

: TOP_BLOCK16BIT
: NGC
: Speed
: NO
: 66
3s500efg320-4
36 out of 4656 0%
63 out of 9312 0%
66
66 out of 232 28%

4. CONCLUSION
We have analyzed the logic operations involved in the
conventional and BEC-based
based CSLAs to study the data
dependence and to identify redundant logic operations. We
have eliminated all the redundant logic operations of the
conventional CSLA and proposed a new logic formulation for
the CSLA. In the proposed scheme, the CS operation
operati
is
scheduled before the calculation
culation of final-sum, which is
different from the conventional approach. Carry words
corresponding to input-carry
carry ‘0’ and ‘1’ generated by the
CSLA based on the proposed scheme follow a specific
speci bit
pattern, which is used for logic optimization of the CS unit.
Fixed input bits of the CG unit are also used for logic
optimization. Based on this, an optimized design for CS and
CG units are obtained. Using these optimized logic units, an
efficient
ficient design is obtained for the CSLA. The proposed
p
CSLA design involves significantly
ficantly less area and delay than
the recently proposed BEC-based
based CSLA. Due to the small

Conventional CSLA and Logic RCA
2. RESULTS AND ANALYSIS
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carry- output delay, the proposed CSLA design is a good
candidate for the SQRT adder. The ASIC synthesis result
shows that the existing BEC-based SQRT-CSLA design
involves 48% more ADP and consumes 50% more energy
than the proposed SQRT- CSLA, on average, for different bitwidths.
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