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ABSTRACT: Adders are very significant components in 

digital systems because of their widespread use in basic 

digital operations such as subtraction, multiplication and 

division. Hence improving performance of digital adder 

would extensively advance the execution of binary 

operations. Different adder variants are considered as the 

functional units. The combinations of these adder 

architectures are employed in designing the reconfigurable 

architectures. This approach provides the advantage of both 

better performance and high flexibility. These Flexible 

reconfigurable architectures includes adder variants like 

Ripple Carry Adder, Carry Select Adder and Carry Select 

Adder with common Boolean logic have been discussed 

here. The proposed architectures help the designer to 

perform efficient Design Space Exploration. 
 

I.  INTRODUCTION  
In many processors and computers adders are not only used 

in arithmetic logic unit but also they are used in many other 

parts of the processor, where they are used to calculate 

addresses, table indices and many more applications. Adders 

are also used in multipliers, in high speed integrated circuits, 

in digital signal processing to execute various algorithms like 

FFT, IIR and FIR. Most of the computing devices contain 

signal processing techniques which consume more power 

hence there is a need to reduce the power consumption of 

these devices. The impact of adders will be large on the 

overall performance of the system because they are the most 

commonly and copiously used components in digital circuits. 

The real time signal processing of the multi-media 

applications is achieved by the reconfigurable adders. 

Different adder variants are considered as functional units. 

The combinations of these adder architectures are employed 

in designing the reconfigurable architectures. This design 

provides more flexible reconfigurable adder architecture by 

exploring regularity of adder architectures with minimum 

additional multiplexers. Large amount of area and power 

consumption is greatly reduced by the regularity between the 

adder variants. Now a day’s design of low power, area 

efficient and high speed data path architectures are most 

important areas in the research of VLSI design. This paper 

presents a comparative analysis of various adders and 

proposed design of Ripple Carry Adder and Carry Select 

Adder. 
 

II.  LITERATURE SURVEY  
Ripple Carry Adder consists of cascaded “N” single bit full 
adders. Output carry of previous adder becomes the input 
carry of next full adder. Therefore, the carry of this adder 
traverses longest path called worst case delay path through N 
stages. Fig. 1 shows the block diagram of ripple carry adder. 
Now as the value of N increases, delay of adder will also 

 
 

 
increase in a linear way. Therefore, RCA has the lowest 
speed amongst all the adders because of large propagation 
delay but it occupies the least area. Now CSLA provides a 
way to get around this linear dependency is to anticipate all 
possible values of input carry i.e. 0 and 1 and evaluate the 
result in advance. Once the original value of carry is known, 
result can be selected using the multiplexer stage. Therefore 
the CSLA makes use of Dual RCA’s to generate the partial 
sum and carry by considering input carry Cin=0 and Cin=1, 
then the final sum and carry are selected by multiplexers. 
 

III.  ARCHITECTURE  
Reconfigurability can be achieved at two levels viz. the 
system level and at the functional unit level. The 
reconfigurable fabrics are again classified in to fine grained 
and coarse grained reconfigurable fabrics. Bit level 

reconfigurability is achieved in fine grained reconfigurable 
fabrics, whereas in coarse grained fabrics, reconfigurability 
is achieved between the operations of functional units and 
also between the entire functions. Coarse grain 

reconfigurable architecture is proposed in this paper. The 
adder variants like Ripple Carry, Carry select adders are 
configured to achieve the reconfigurability in the design. 
Figure 2 shows the regular architectures of the Ripple Carry 
Adder and Fig 1 shows Carry select adder. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG 1: CARRY SELECT ADDER 
 
 
 
 
 
 
 
 

FIG 2: RIPPLE CARRY ADDER.  
Based upon the variable bit width, the designer chooses 
different system constraints. In the state of the art hybrid 
architectures, there is no scope for dynamically selecting the 
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architectures. Hence in both existing reconfigurable 

architectures and hybrid architectures, the designer has only 

limited scope for design space exploration. In this paper we 

address both of the above limitations. The designer can not 

only vary the bit widths, but also dynamically choose 

different architectures there by one can efficiently conduct 

design space exploration. The combinations of these adder 

architectures are used to design the reconfigurable 

architectures. Such reconfigurable architectures aids in 

achieving different quality metrics for the designs at the 

system level. For example system level designs like Image 

processing applications has high priority for performance and 

in speech processing of signals have higher priority for power 

and less priority with its performance. Therefore 

reconfigurable architectures providing such flexibility save 

the chip area and power by combining the architectures of 

both design constraints. However from the system level 

perspective, different applications operate at different design 

constraints, but it is the basic building units operation that 

brings the difference. Hence in this paper effort has been put 

to arrive at the reconfigurability with adder architectures, 

which enables different corners for analysis. The corners like 

low power, less area, high performance can be approached 

individually, or combined or balanced as per the requirement 

of the applications. 
 

IV.  PROPOSED SYSTEM  
The more flexible reconfigurable adder architecture is 
designed by exploring the regularity of the adder 

architectures with minimum additional multiplexers. Here 

reconfigurability has been achieved between the adder 
variants Ripple Carry Adder and Carry Select Adder. The 

proposed RCA – CSLA reconfigurable architecture shares the 

logic of the first half of the CSLA. The design is developed 
using Xilinx tool. The presented concept will enable new 

corners of optimizations like “low area - low power” for 
same performance. The demerits of the regularly 

implemented reconfigurable architectures are; more area and 

more power consumption due to the separate individual 
implementation style. The more area will lead to higher chip 

area and lesser features with the application or more features 

with larger device and reduced power back-up for the system. 
The proposed design RCA – CSLA reconfigurable 

architecture shares the logic of the First half of the CSLA as 
shown in the Figure 3. 
 
 
 
 
 
 
 
 
 
 
 

 
FIG 3: RECONFIGURABLE RCA-CSLA ADDER  

ARCHITECTURE. 

 
 

V.  RESULTS AND DISCUSSIONS  
This work has been developed using Xilinx tool. We can 

make sure that the significant amount of area of the proposed 
architectures will be reduced. By reflecting the area 

reduction, the power consumption has also got reduced. The 

shared logic between the adder variant’s has reduced the area 
required and also reduced the power consumption. From this 

we can prove that the area is one of the factors to reduce the 

power consumption. Regularity in the architectures has made 
the logics to be shared and enables the flexibility for 

operation at different design constraints. This will greatly 
help in incorporating the reconfigurable architectures where 

the design supports various applications and yields in 

reduced chip area and power consumption. The reduced area 
will also reduce the chip cost and fabrication time. The main 

advantage of resource sharing concept is to reduce the 

implementation area; and it was possible due to the merging 
of architectures between the adder variants. The reduced area 

will directly impact on the power consumption, as lesser 
gates area will lead to lesser switching activity. The result of 

the proposed architecture is shown below. 
 

SIMULATION RESULT OF 8-bit RCA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SIMULATION RESULT OF 8-bit CSLA 
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SIMULATION RESULT OF RCA-CSLA  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
VI.  CONCLUSION  

A coarse grained reconfigurable fabric is implemented in this 
paper; the proposed 8 bit architectures results in 18-54% 
reduced power consumption when designed with different 

combination of reconfigurable adder architectures and also 
accounted for 14-44% of area reduction. The partitioned 
multiplex concept has reduced the area and thereby directly 
reduces the power consumption of the design. The proposed 

reconfigurable architectures can be utilized where the 
application needs ultra-low power in terms of leakage, high 
performance, low area, and a balanced design quality metrics. 
Further carrying this reconfigurability in to the system level 
will impact the same way and helps in accommodating all 

adder variants within the same/reduced area of the regular 
architecture. These architectures are pervasive and can be 
implemented at various levels of hierarchical abstractions. 
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