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ABSTRACT— A digital adder with best area & speed is one of the major areas of study in VLSI system design. With
finest area & speed, reducing the power utilization is also main area of research in VLSI system design. Our approach
uses a carry select adder design for the realization of fast adder. There are various options for implementation of carry
select adder. Carry select adder (CSLA) is one of the fastest adders and in many data processing processors to achieve
fast arithmetic function. From the construction of the CSLA, it is clear that there is an option for reducing the area and
power utilization in the CSLA. This work uses an easy and well-organized gate-level modification to considerably
reduce the area and power consumption of CSLA. We compare some of these techniques with existing conventional
fast adder design to verify its efficiency.
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I.

INTRODUCTION

Design of high speed digital adders with efficient area and power is one of the major areas of study in VLSI system
design. Adders are the central components in common purpose microprocessors and digital signal processors. The
Ripple Carry Adders (RCAs) have the most compact design between all types of adders; but they are the slowest types
of adders. On the other hand, Carry Look-ahead Adders (CLAs) are the fastest adders, except they are the worst from
the area point of view. Carry Select Adders (CSAs) have been measured as a compromise result between RCAs and
CLAs as they suggest a good exchange between the compact area of RCAs and the short delay of CLAs. In digital
adders, the speed of addition is restricted by the time required to circulate a carry through the adder. The addition for
each bit position in a basic adder is generated in order only after the previous bit position has been summed and a carry
propagated into the next position.
The CSLA used in a lot of arithmetic systems to solve the trouble of carry propagation delay by separately generating
multiple a carry and then choose a carry to create the final sum [1] [2]. Though, the CSA is not area efficient since it
uses many pair of adders to generate a partial sum and carry by considering carry input Cin=0 and Cin=1, after that the
final sum and carry are selected by the mux [1].The carry out bit of the previous block of the adders acts as the pick
signal to the mux. A number of examples of such adders have been published and there are several efficient executions.

II. LITERATURE SURVEY
As we identify adders are of fundamental importance in a wide variety of digital systems, a lot of fast adders be present
however adding fast using low area and power is still difficult. In digital adders, the speed of addition is restricted by
the time required to spread a carry through adder. So the CSLA is used in many computational systems to improve the
problem of carry propagation delay. Thus many papers were published on this through a number of examples of such
adders and many capable implementations were also done.
In 1962, O.J.Bedrij [1] described the extremely fast digital adder with sum selection and multiple-radix carry. He
compared the amount of hardware and the logical delay for a 100-bit ripple-carry adder and a carry-select adder. The
difficulty of carry-propagation delay was overcome by separately generating multiple-radix carries and using these
carries to select among all together generated sums. In this adder system, the addend and augend were divided into
subaddend and subaugend sections that were added twice to produce two sub sums. One addition was done with a carry
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digit forced into each section, and the other addition combined the operands without the forced carry digit. The
selection of the correct, or true, sub sum from each of the adder sections depended upon whether or not there actually
was a carry into that adder section.
There are many carry select adder approaches available but most of them use ripple carry adder. T.Y.Chang and
M.J.Hsiao [3], suggested that instead of using dual carry-ripple adders, a carry select adder scheme using an add one
circuit to replace one carry-ripple adder requires 29.2% fewer transistors with a speed penalty of 5.9% for bit length
n=64. If speed was crucial for this 64 bit adder, then two of the original carry-select adder blocks could be substituted
by the proposed scheme with a 6.3% area saving and the same speed.
The Youngjoon kim and Lee-Sup Kim [4] suggested that a carry-select adder could be implemented by using single
ripple carry adder and an add-one circuit instead of using dual ripple-carry adders. They proposed a new add-one circuit
using the first zero finding circuit and multiplexers to reduce the area and power with no speed penalty. For bit length
n=64, this new carry-select adder requires 38 percent fewer transistors than the dual ripple-carry carry-select adder and
29 percent fewer transistors than Chang's carry-select adder using single ripple carry adder. This new 64b adder had
3.45 ns delay time at 2.5 V power supply using a 0.25 um CMOS technology. Behnam Amelifard et.al [6], suggested a
new adder called carry select adder with sharing (CSAS) which was area efficient but the delay was more. M.Alioto
et.al [5], suggested using variable size block sizing depending on the multiplexers delay.
The B.Ramkumar, H.M.Kittur, and P. M. Kannan [7] suggested a very simple approach to improve the speed of
addition. Based on this approach a 16, 32 and 64-bit adder architecture was developed and compared with conventional
fast adder architectures. In many parallel multipliers to speed up the final addition, CLA was arranged in the form of
Carry Select adder (CSLA) & was used. But due to the structure of the CSLA it occupied more chip area, because it
uses multiple pairs of RCA’s to generate the partial sum and carry by considering Cin=0 and Cin=1.Thus the
complexity of the final adder structure was high. So they replaced the RCA (CLA) with Cin=1 with BEC logic, which
reduced the maximum area and delay in the final adder structure.

III. LOGIC FORMULATION
The CSLA has two parts:
1)

The sum and carry generator unit (SCG)

2)

The sum and carry selection unit

The SCG unit consumes for the most part of the logic resources of CSLA and considerably contributes to the critical
path. Different logic designs have been recommended for efficient execution of the SCG unit. We prepared a study of
the logic designs recommended for the SCG unit of conventional and BEC-based CSLAs of by appropriate logic terms.
The most important aim of this study is to identify unneeded logic operations and data dependence.
Logic terms of the SCG Unit of the Conventional CSLA:
As shown in Fig.1 (a), the SCG unit of the conventional CSLA [1] is composed of two n-bit RCAs, where n is the adder
bit-width. The logic function of the n-bit RCA is performing in four stages: 1) half-sum generation (HSG); 2) half-carry
generation (HCG); 3) full-sum generation (FSG); and 4) full carry generation (FCG). Assume two n-bit operands are
added in the conventional CSLA, then RCA-1 and RCA-2 generate n-bit sum (s0 and s1) and output-carry (c0out and
c1out) equivalent to input-carry (cin = 0 and cin = 1), respectively.
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Fig.1 (a) Conventional CSLA; n is the input operand bit-width. (b) The logic operations of the RCA is shown in split form, where HSG,
HCG, FSG, and FCG represent half-sum generation, half-carry generation, full-sum generation, and full-carry generation, respectively

Logic terms of RCA-1 and RCA-2 of the SCG unit of then-bit CSLA are given as
s00 (i) = A(i) ⊕ B(i) c00 (i) = A(i) ・ B(i) -----------------------------------

(1a)

s01(i) = s00(i) ⊕ c01(i − 1) -------------------------------------------------------

(1b)

c01(i) = c00(i) + s00(i) ・ c01(i − 1)

c0out = c01(n − 1) ----------------

(1c)

s10(i) =A(i) ⊕ B(i) c10(i) = A(i) ・ B(i) --------------------------------------

(2a)

s11(i) =s10(i) ⊕ c11(i − 1)--------------------------------------------------------

(2b)

c11(i) =c10(i) + s10(i) ・ c11(i − 1) c1out=c11(n − 1)-----------------------

(2c)

Where c01 (−1) = 0, c11 (−1) = 1, and 0 ≤ i ≤ n − 1.
As shown in (1a) – (1c) and (2a) – (2c), the logic term of {s00(i), c00(i)} is the similar to that of {s10(i), c10(i)}. These
unneeded logic operations can be removed to have an improved design for RCA-2, in which the HSG and HCG of
RCA-1 is shared to construct RCA-2. Based on this, [4] have used an add-one circuit instead of RCA-2 in the CSLA, in
which a BEC circuit is used in [8] for the same purpose. Since the BEC-based CSLA offers the best area–delay–power
efficiency among the existing CSLAs, we discuss here the logic terms of the SCG unit of the BEC-based CSLA as well.
Logic terms of the SCG Unit of the BEC-Based CSLA:
As shown in Fig.2, the RCA calculates n-bit sum s01 and c0out related to cin = 0. The BEC unit receives s01 and c0out
from the RCA and generates (n + 1)-bit excess-1 code. The most significant bit (MSB) of BEC represents c1out, in
which n least significant bits (LSBs) represent s11. The logic terms of the RCA are the same as those given in (1a)–
(1c).
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Fig.2 Structure of the BEC-based CSLA; n is the input operand bit-width.

The logic terms of the BEC unit of the n-bit BEC-based CSLA are given as
s11(0) = s01(0) c11(0) = s01(0) ----------------------------

(3a)

s11(i) = s01(i) ⊕ c11(i − 1) -------------------------------

(3b)

c11(i) = s01(i) ・ c11(i − 1) -------------------------------

(3c)

c1out = c01(n − 1) ⊕ c11(n − 1) --------------------------

(3d)

IV. PROPOSE SYSTEM
We can get from (1a)–(1c) and (3a)–(3d) that, in the case of the BEC-based CSLA, c11 depends on s01, which
otherwise has no dependence on s01 in the case of the conventional CSLA. The BEC method hence increases data
dependence in the CSLA. We have considered logic terms of the conventional CSLA and made a more study on the
data dependence to find an optimized logic term for the CSLA. It is interesting to note from (1a)–(1c) and (2a)–(2c) that
logic terms of s01 and s11 are the same but the terms c01 and c11 since (s00 = s10 = s0 ). Also, we find that c01 and
c11 depend on {s0 , c0 , cin}, where c0 = c00 = c10 . Since c01 and c11 have no dependence on s01 and s11, the logic
operation of c01 and c11 can be planned before s01 and s11, and the select unit can select one from the set (s01, s11)
for the final-sum of the CSLA. We find that a major amount of logic resource is used up for calculating {s01, s11}, and
it is not an efficient approach to reject one sum-word after the calculation. As an alternative, one can select the required
carry term from the expected carry terms {c0 and c1} to calculate the final-sum. The selected carry term is added with
the half-sum (s0) to generate the final-sum (s).
Using this method, one can have three design advantages:
•

Calculation of s01 can be avoided in the SCG unit.

•

The n-bit select unit can be required instead of the (n + 1) bit.

•

Small output-carry delay.

V. CONCLUSION
In this paper, various types of Carry select adder design have been reviewed from the most current and previous
published research work. A variety of different logics have been used till now, shown in this paper, to build the carry
select adder to reduce the power, delay, area and power-delay product and transistors count. Based on this survey it is
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conclude that the logic operations occupied in conventional carry select adder (CSLA) and BEC based carry select
adder (CSLA) i.e., binary to excess-1 converter based carry select adder have the data dependence and unneeded logic
operations. We can remove all the unneeded logic operations included in the conventional CSLA and propose a new
logic formation for CSLA. In the propose idea, the carry select (CS) function can planned before the calculation of
final-sum which will be different from the conventional approach. A capable CSLA design can be obtain by using
better logic units. The propose carry select adder (CSLA) design will help to reduce more area and delay than the
recently proposed BEC-based carry select adder.
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