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Abstract- An capable CSLA model is obtained using modifications in the logic units. In the proposed design ripple carry 
adder  the circuit is being replaced with ladner-fischer based adder(lf). We have eliminate all the redundant logic operations 
in attendance in the conventional CSLA and proposed a new logic formulation for new CSLA. In the proposed method the 
carry select (CS) operation is planned previous to the calculation of final-sum, which is extraordinary from the conventional 
approach. Bit patterns of two expect carry words (corresponding to cin =0and 1) and fixed c bits are used for logic 
optimization of CS and construction units. The high pace of operation and not as much of area overhead in case of ladner-
fischer based adder compare to ripple carry adder. The proposed CSLA design involve significantly less area and delay than 
the newly proposed BEC-based CSLA. Due to the small carry-output delay, the proposed CSLA design is a good nominee 
for square-root (SQRT) CSLA. Prefix adders are tree structure based and are preferred to speed up the binary additions. 
Carry Select Adder (CSLA) is one of the best ever adders used in many data-processing processors to perform fast arithmetic 
functions. From the configuration of the CSLA, it is understandable that there is possibility for reducing the area and power 
expenditure in the CSLA. This work uses a straightforward and efficient modification to significantly reduce the area and 
power of the CSLA. Based on this modification 16b square-root CSLA (SQRT CSLA) construction have been developed 
and compared with the regular SQRT CSLA structural design. The proposed design has reduced area and power as 
compared with the regular SQRT CSLA. This work evaluate the performance of the proposed designs in terms of delay, 
area, power, and memory The outcome analysis shows that the proposed CSLA structure is superior than the regular SQRT 
CSLA.  
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I. INTRODUCTION 
 
Design of area- and power-efficient high-speed data 
path logic systems are one of the most significant 
area of research in VLSI system propose In digital 
adders, the speed of addition is limited by the 
instance required to propagate a carry all the way 
through the adder. The sum for each bit location in an 
straightforward adder is generated in sequence only 
after the previous bit arrangement has been summed 
and a carry propagated into the next position. The 
CSLA is used in numerous computational systems to 
alleviate the trouble of carry propagation delay by in 
parallel generating multiple carries and then select 
.However, the CSLA is not area efficient since it uses 
multiple pairs of Ripple Carry Adders (RCA) to 
produce partial sum and carry by considering carry 
input 0 and 1, then the final sum and carry are 
preferred by the multiplexers (mux). The basic idea 
of this work is to use Binary to Excess-1 Converter 
(BEC) as  an alternative of RCA with 1 in the regular 
CSLA to achieve lower area and power consumption. 
The main advantage of   this BEC logic comes from 
the slighter number of logic gates than the 2-bit Full 
Adder (FA) structure. The details of the BEC logic 
are discussed. The delay and area evaluation 
methodology of the basic adder blocks. 
SQRT CSLA has been chosen intended for judgment 
with the proposed design as it has a more reasonable 
delay, and requires lower power and area. This paper 
proposes a simple and efficient approach to reduce 
the maximum delay of carry propagation in the final 

stage. Based on this approach a 16-bit adder 
structural design has been developed and compared 
with conventional fast adder architectures. This work 
identify the performance of proposed designs in terms 
of delay-area-power.  
In the propsed design ripple carry adder  the circuit is 
being replaced with ladner-fischer based adder(lf). 
We have eliminate all the redundant logic operations 
in attendance in the conventional CSLA and proposed 
a new logic formulation for new CSLA. 

 
Fig 1:Conventional CSLA; 

 
2 .LITERATURE REVIEW 
 
II. CARRY-SELECT ADDER AND ADD-ONE 

CIRCUIT 
 
Carry-select adder partition the adder into a number of 
groups, each of which performs two additions 
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separately. Therefore, two copies of ripple-carry adder 
be used as carry evaluation block per select period. One 
copy evaluate the carry chain pretentious the block 
carry-in is zero, while the other assume it to be one. 
Once the carry signals are to finish computed, the 
correct sum and carry-out signals will be purely selected 
by a set of multiplexers. 
 
2.2 CARRY-SELECT ADDER USING D LATCH 
This method replaces the BEC add one circuit by D-
latch with enable signal. Latches are used to stock up 
one bit information. Their outputs are frequently 
affected by their inputs as long as the allow signal is 
asserted. In other words, when they are enabled, their 
content changes without delay according to their 
inputs. D-latch . 
 
2.3 CARRY-SELECT ADDER USING BEC 
The modified carry select adder is to use BEC instead 
of the RCA with Cin = 1 in order to shrink the area 
and power spending of the regular CSLA. To restore 
the n-bit RCA, an n+1-bit BEC is required. BEC 
together with a multiplexer (MUX) is described .one 
input of the 8:4 MUX gets as it input (B3, B2, B1, 
and B0) and an extra input of the MUX is the BEC 
output. This produce the two likely partial product 
consequences in parallel and the multiplexer are 
second-hand to select either BEC output or the direct 
inputs according to the organize signal Cin. The 
Boolean terms of 4-bit BEC are listed below, (Note: 
functional symbols, ~ NOT, & AND, ^ XOR).  
X0 = ~ B0  
X1 = B0 ^ B1  
X2 = B2 ^ (B0 & B1)  
X3 = B3 ^ (B0 & B1 & B2) 

 
Fig 2:BEC CSLA 

 
III. LOGIC EXPRESSIONS 
 
3.1 Logic Expressions of the SCG Unit of the 
Conventional CSLA 
The SCG unit of the conventional CSLA [3] is 
composed of two n-bit RCAs, where n is the adder 
bit-width. The logic operation of the n-bit RCA is 
performed in four stages: 1) half-sum generation 
(HSG); 2) half-carry generation (HCG); 3) full-sum 
generation (FSG); and 4) fullcarry generation (FCG). 
Suppose 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 (c0 c1 

out) corresponding to input-carry (cin = 0 and cin = 1), 
respectively. 
Logic expressions of RCA-1 and RCA-2 of the SCG 
unit of the n-bit CSLA are given as 

 
 

These redundant logic operations can be removed to 
have an optimized design for RCA-2, in which the 
HSG and HCG of RCA-1 is shared to construct RCA-
2. Based on this, [4] and [5] have used an add-one 
circuit instead of RCA-2 in the CSLA, in which a 
BEC circuit is used in [6] for the same purpose. 
 
3.2 B. Logic Expression of the SCG Unit of the 
BEC-Based CSLA 
The RCA calculates n-bit sum s01 and c0 Out 

corresponding to cin = 0. The BEC unit receives s01 

and c0 out from the RCA and generates (n + 1)-bit 
excess-1 code. The most significant bit (MSB) of 
BEC represents c1 out, in which n 
least significant bits (LSBs) represent s11 

. The logic expressions 

 
We can find 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 
therefore increases data dependence in the CSLA. We 
have considered logic expressions of the conventional 
CSLA and made a further study on the data 
dependence to find an optimized logic expression for 
the CSLA. It is interesting to note from (1a)–(1c) and 
(2a)–(2c) that logic expressions of s01 and s11 are 
identical except the terms c01 and c11since (s00 = s10 = 
s0). In addition, we find that c01  and c11depend 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 scheduled 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 significant 
amount of logic resource is spent for calculating {s01 , 
s11 }, and it is not an efficient approach to reject one 
sum-word after the calculation. Instead, one can 
select the required carry word from the anticipated 
carry    ds {c0 and c1} to calculate the final-sum. The 
selected carry word is added with the half-sum (s0) to 
generate the final-sum (s). Using this method, one can 
have three design advantages: 1) Calculation of s01 is 
avoided in the SCG unit; 2) the n-bit select unit is 
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required instead of the (n + 1) bit; and 3) small 
output-carry delay. All these features result in an 
area–delay and energy-efficient design for the 
CSLA.We have removed all the redundant logic 
operations of (1a)–(1c) and (2a)–(2c) and rearranged 
logic expressions of (1a)–(1c) and (2a)–(2c) based on 
their dependence.  
 
IV. PROPOSED ADDER DESIGN 
 
The proposed CSLA is based on the logic formulation 
given 
in (4a)–(4g), and its structure is shown in Fig.. It 
consists of one HSG unit, one FSG unit, one CG unit, 
and one CS unit. The CG unit is composed of two 
CGs (CG0 and CG1) corresponding to input-carry ‘0’ 
and ‘1’. The HSG receives two n-bit operands (A and 
B) and generate half-sum word s0 and half-carry 
word c0 of width n bits each. Both CG0 and CG1 
receive s0 and c0 from the HSG unit and generate 
two n-bit full-carry words c01 and c11 corresponding 
to input-carry ‘0’ and ‘1’, respectively. 
The logic diagram of the HSG unit is shown in Fig. 
3(b). The logic circuits of CG0 and CG1 are 
optimized to take advantage of the fixed input-carry 
bits. The optimized designs of CG0 and CG1 are 
shown in Fig. 3(c) and (d), respectively. The CS unit 
selects one final carry word from the two carry words 
available at its input line using the control signal cin. 
It selects c01 when cin = 0; otherwise, it selects c11. 
The CS unit can be implemented using an n-bit 2-to-l 
MUX. However, we find from the truth table of the 
CS unit that carry words c01 and c11 follow a 
specific bit pattern. If c01 (i) = ‘1’, then c11 (i) = 1, 
irrespective of s0(i) and c0(i), for 0 ≤ i ≤ n − 1. 
 This feature is used for logic optimization of the CS 
unit. The optimized design of the CS unit is shown in 
Fig. 3(e), which is composed of n AND–OR gates. 
The final carry word c is obtained from the CS unit. 
The MSB of c is sent to output as cout, and (n − 1) 
LSBs are XORed with (n − 1) MSBs of half-sum (s0) 
in the FSG [shown in Fig. 3(f)] to obtain (n − 1) 
MSBs of final-sum (s). The LSB of s0 is XORed with 
cin to obtain the LSB of s. 
 

 
Fig3:proposed system 

 
V. PERFORMANCE COMPARISON 
 
5.1 Area–Delay Estimation Method 
 
We have measured all the gates to be made of 2-input 
AND, 

2-input OR, and inverter (AOI). A 2-input XOR is 
collected of 2 AND, 1 OR, and 2 NOT gates. The area 
and delay of the 2-input AND, 2-input OR, and NOT 
gates  
are taken from the Synopsys Armenia Educational 
Department (SAED) 90-nm standard cell library 
datasheet for theoretical inference. The area and delay 
of a design are considered using the following 
relations: 

 
where (Na,No,Ni) and (na, no, ni), respectively, 
represent the (AND, OR, NOT) gate counts of the total 
propose and its critical path. (a, r, i) and (Ta, To, Ti), 
in that order, represent 
the area and delay of one (AND, OR, NOT) gate. We 
have Calculated the (AOI) gate counts of each 
propose for area and delay judgment. Using (5a) and 
(5b), the area and delay of each design are considered 
from the AOI gate counts (Na,No,Ni), 
5.2  Single-Stage CSLA 
 
The universal expression to calculate the AOI gate 
counts of 
the n-bit proposed CSLA and the BEC-based CSLA 
of [6] and CBL-based CSLA of [7] and [8] are given 
.in single  stage design. We have calculated the AOI 
gate counts on the critical path of the proposed n-bit 
CSLA and CSLAs of [6]–[8] and used those AOI 
gate counts in (5b) to find an appearance for wait of 
final-sum and output-carry in the unit of Ti (NOTgate 
delay). The interruption of the n-bit single-stage 
CSLA is  in for comparison. For further examination 
of the critical path of the proposed CSLA, the delay 
of each in-between and output signals of the planned 
n-bit CSLA design.We can find that the proposed n-
bit single-stage CSLA adder involves 6n less number 
of AOI gates than the CSLA of [6] and takes 2.7 and 
6.6 units less delay to calculate final-sum and output-
carry. compare with the CBL-based CSLA of, the 
planned CSLA design involves n more AOI gates, 
and it takes (n − 4.7) unit less delay to calculate the 
output-carry. Using the terminology of and AOI gate 
details, we have expected the area and delay 
complexity of the planned CSLA and the existing 
CSLA of, Including the conventional one for input 
bit-widths 8 and 16. For the single-stage CSLA, the 
input-carry delay is unspecified to be t = 0 and the 
delay of final-sum (fs) represents the adder delay. The 
estimated values are listed in for Comparison. We can 
find from that the planned CSLA involves nearly 
29% less area and 5% less output delay than that of. 
Consequently, the CSLA of involves 40% higher 
ADP than the proposed CSLA, on average, for 
different bit-widths. Compared with the CBL-based 
CSLA of, the proposed CSLA design has marginally 
less ADP. 
However, in the CBL-based CSLA, delay increases at 
a much higher rate than the proposed CSLA design 
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for higher bitwidths. Compared with the conventional 
CSLA, the proposed CSLA involves 0.42 ns more 
delay, but it involves nearly 28% less ADP due to 
less area complication. fascinatingly the proposed 
CSLA design offers multipath parallel carry 
propagation whereas the CBL-based CSLA of [7] 
offers a single carry propagation path identical to the 
RCA design. Moreover, the proposed CSLA design 
has 0.45 ns less output-carry delay than the output-
sum delay. This is primarily due to the CS unit that 
produce output-carry before the FSG calculates the 
final-sum.  
 
5.3  PROPOSED Multistage CSLA (SQRT-CSLA) 
The multipath carry propagation feature of the CSLA 
is fully exploited in the SQRT-CSLA [5], which is 
composed of a chain of CSLAs. CSLAs of increasing 
size are used in the SQRT-CSLA to extract the 
maximum concurrence in the carry propagation path. 
Using the SQRT-CSLA design, large-size adders are 
implemented with significantly less delay than a 
single-stage CSLA of same size. However, carry 
propagation delay between the CSLA stages of 
SQRT-CSLA is critical for the overall adder delay. 
Due to early generation of output-carry with 
multipath carry propagation feature, the proposed 
CSLA design is more favorable than the existing 
CSLA designs for area–delay efficient 
implementation of SQRT-CSLA. A 16-bit SQRT-
CSLA design using the proposed CSLA is where the 
2-bit RCA, 2-bit CSLA, 3-bit CSLA, 4-bit CSLA, 
and 5-bit CSLA are used. We have considered the 
cascaded configuration of (2-bit RCA and 2-, 3-, 4-, 
6-, 7-, and 8-bit CSLAs) and (2-bit RCA and 2-, 3-, 
4-, 6-, 7-, 8-, 9-, 11-, and 12-bit CSLAs), 
respectively, for the 32-bit SQRTCSLA and the 64-
bit SQRT-CSLA to optimize adder delay. To 
demonstrate the advantage of the proposed CSLA 
design in SQRT-CSLA, we have estimated the area 
and delay of SQRTCSLA using the proposed CSLA 
design and the BEC-based CSLA of [6] and the CBL-
based CSLA of [7] for bit-widths 16,.The estimated 
values are listed in Table for comparison.  the delay 
of the CBL-based SQRT-CSLA [7] is significantly 
higher for large bit-widths than the proposed SQRT-
CSLA and BEC-based SQRT-CSLA designs. 
Compared with SQRT-CSLA designs of [6] and [7], 
the proposed SQRTCSLA design, respectively, 
involves An capable CSLA model is obtained using 
modifications in the logic units. In the proposed 
design ripple carry adder the circuit is being replaced 
with ladner-fischer based adder(lf). We have 
eliminate all the redundant logic operations in 
attendance in the conventional CSLA and proposed a 
new logic formulation for new CSLA. In the 
proposed method the carry select (CS) operation is 
planned previous to the calculation of final-sum, 
which is extraordinary from the conventional 
approach. Bit patterns of two expect carry words 
(corresponding to cin =0and 1) and fixed c bits are 

used for logic optimization of CS and construction 
units. The high pace of operation and not as much of 
area overhead in case of ladner-fischer based adder 
compare to ripple carry adder. The proposed CSLA 
design involve significantly less area and delay than 
the newly proposed BEC-based CSLA. Due to the 
small carry-output delay, the proposed CSLA design 
is a good nominee for square-root (SQRT) CSLA. 
Prefix adders are tree structure based and are 
preferred to speed up the binary additions. 

 
 

Fig 4:Lader fishner adder replacing the RCA 
 

VI. SIMULATION RESULTS 
 
We have coded the SQRT-CSLA in VHDL with the 
proposed CSLA design and the obtainable CSLA 
designs of [6] and [7] for bit-widths 16. All the 
designs are synthesized in the xilinx Design Compiler 
(DC) .The waveforms were finished at modelsim and 
synthesis report were in use in Xilinx. The proposed 
SQRT-CSLA involves considerably less area and less 
delay and consumes a smaller amount power than the 
existing designs. We know how to find that the 
proposed SQRT-CSLA design offers a saving of 39% 
ADP and 37% energy than the RCA-based 
conventional SQRT-CSLA; 32% ADP and 33% 
energy than the BEC-based SQRT-CSLA of [6]; and 
55% ADP and 30% energy than the CBL-based 
SQRTCSLA of [7], on average, for different bit-
widths. 
 

TABLE I: COMPARISON TABLE 
 
CONCLUSION 
 
We have analyzed the logic operations complicated in 
the straight and BEC-based CSLAs to revise the data 
reliance 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 is planned before the computation of 
final-sum, which is dissimilar from the conventional 
approach. Carry words corresponding to input-carry 
‘0’ and ‘1’ generated by the CSLA based on the 
proposed scheme follow a specific bit pattern, which 
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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 design is obtained for the 
CSLA. The proposed CSLA design involves 
drastically less area and delay than the recently 
proposed BEC-based CSLA. Due to the small carry 
output delay, the proposed CSLA design is a good 
nominee for the SQRT adder. The ASIC combination 
result shows that the existing BEC-based SQRT-
CSLA design involves 48% more ADP and consumes 
50% more energy than the proposed SQRTCSLA, on 
average, for unlike bit-widths. 
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