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Abstract: 

A carry select adder is adigital circu it, which is considered to be thefast adders among conventional adders.In addition speed is 

limited by thetime essential to transmit a carry throughthe adder. The proposed carry selectadder design has reduced area, 

powerand delay. Here we calculate the resultby assuming values for carry, even before the actual carry arrives. The proposed work 

uses a kogge stone parallel approach, which will give option to generate fast carry for intermediate stages. From the structu re of 

linear CSLA it is clear that there is a scope for reducing the area of carry select adder by using a first zero finding logic . The 

multip lexer used in conventional CSLA can be rep laced here, which reduces area with slight increase in delay  
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1. Introduction 

 

Designs of area and power efficient high speed logic system 

are essential in VLSI system design. There are many ways 

to design an adder. The Ripple carry Adder (RCA) exhib its 

the most compact design but slowest in speed because the 

delay is linearly p roportional to N, for an N-bit RCA. Thus 

for large values of N the Ripple Carry Adder gives greater 

delay ofevery adders. An N-Carry Look-ahead Adder   gives 

fast results when compared to RCAforN≤4,but for large 

values of N its delay increases. The simplest kind of CSLA  

uses pair of ripple carry adders for addition by considering 

Cin=0 and Cin=1, then the last sum and carry are selected 

by the multip lexer. Due to the pair of RCAs used for each 

bit addition, the simplest kind of CSLA is not commonly  

used. 

 

To increase the speed of CSLA, parallel prefix adder is used 

instead of RCA. The kogge stone adder has low crit ical path 

and maximum fan-out. The high speed regular and modified  

CSLA is designed using kogge stone adder by replacing 

RCA with “Cin=0”. The CSLA is used in many 

computational systems design to moderate the problem of 

carry propagation delay by independently generating 

multip le carries and then select a Carry to generate the sum. 

It uses independent ripple carry adders (for Cin=0 and 

Cin=l) to generate the resultant sum. However, the Regular 

CSLA (RCSLA) is not area and speed efficient because it 

uses multiple pairs of Kogge Stone Adders (KSA) to 

generate partial sum and carry by considering carry input. 

The final sum and carry are selected by the multip lexers 

(mux). Due to the use of two independent KSA the area will 

increase which leads an increase in delay. To overcome the 

above problem, the basic idea of the proposed work is to use 

n-bit first zero finding logic[l]. This logic can be replaced in 

KSA for "Cin=l" to further reduces the area. Using a fust 

zero finding logic instead of KSA in the RCSLA will 

achieve lower area of Modified CSLA (MCSLA).  

 

The main advantage of this zero finding logic comes from 

the lesser number of logic gates than the Full Adder (FA) 

structure because the number of gates used will be 

decreased. This paper is organized as follows; section II 

explain about the parallel prefix adder Section III deals with  

the functioning of Kogge-stone adder, section IV deals with  

the details of a first zero finding logic, Section V and VI 

explain about the implementation of High speed proposed 

CSLA architecture in uniform and variable block size. The  

performance and simulat ion results are presented and 

discussed in section VI 

 

II. Parallel prefix adders 

The parallel prefix adders are more flexible and are used to 

speed up the binary additions. Parallel prefix adders are 

obtained from carry look ahead (CLA) structure. We use the 

tree structure form to increase the speed of arithmet ic 

operation. Parallel prefix adders are the fastest adders and 

these are used for high performance arithmet ic circu its in 

industries. The construction of parallel prefix adder involves 

three stages: 1) pre-processing stage, 2) carry generation 

network, 3) post processing stage 

 

Pre- processing stage 

In this stage we compute, generate and propagate signals to 

each pair of inputs A and B. These signals are given by the 

logic equations 1 & 2. 

 

Pi=Ai xor Bi            ………………..… (1) 

 

Gi=Ai and Bi                   ……………....….. (2) 

 

Carry generation network  

In this stage we compute carries corresponding to each bit. 

Execution of these operations is carried out in parallel. After 

the computation of carriers in parallel they are segmented 

into smaller pieces. It uses carry propagate and generate as 

intermediate signals which are given by logic equations 3 & 

4. 

 

CPi:J=Pi:k+1 and Pk:j            ……………... (3) 

 

CGi:j=Gi:k+1 or (Pi:k+1 and GK:j)   ……... (4) 
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 The operation involved inthis figure are given as: 

CPo=Pi and Pj                         ………………... (3(i))  

CGo=(Pi and Gj) or Gi               ………………... (3(ii))  

 

Post processing stage 

This is the final stage to compute the summation of input 

bits. It is common to all adders and the sum bits are 

computed by logic equations 5 & 6 

Ci-1=(Pi and Cin) or Gi          ………………….…(4)  

Si = Pi xor Ci-1                       ………...……...….. (5)  

 

III. CSLA WITH KOGG STONE 

The structure of 64 b it Linear Parallel prefix Carry Select  

Adder is shown in Fig.2. The parallel prefix adder used here 

is a Kogge stone adder.So the structure consist of sixteen  

groups of same size KSA. Each group consists of two 

identical 4 bit Kogge stone adders and one 10:5 multip lexer 

except first group which has single 4bit KSA only. In which  

we have given Cin=0 to one 4bit KSA and Cin=1 to another 

4bit KSA. Depending upon the previous carry the selection 

of either one of the 4bit KSA output is fed to the 10:5 

multip lexer along with carry.  

 

 
Fig.2.Linear 64-bit parallel prefix carry select Adder 

 

Methodology for delay and area evaluations are same for 

Kogge Stone Linear Carry Select Adder with Cin=0 and  

Cin=1 [4].Depending upon the selection input i.e. carry  

from previous group, final sum and carry differ in  

delays[5].Whereas Area evaluation for each group except  

group 1 remains same.  Delay and area evaluation of each 

group are represented in numerals within brackets specify 

the delay values. Steps involved during evaluation process 

are as fallows. 

1) Group 1 has one set of Kogge Stone Adder. Based 

on the considerations of delay values shown in Table. II, the 

arrival time of selection input C4 (time = 8) of 10:5 mux is 

earlier than S3(t ime = 9) and later than S4(time = 10). 

 

2) Except for group2, the arrival t ime of mux 

selection input is always greater than the arrival time of data 

outputs from the KSA's. Thus, the delay of group3 to 

group8 are determined. The sub groups involves in the 

single group of Linear 64-bit KSA are d rawn below as 

Fig.2.a, Fig.2.b, Fig.2.c, Fig.2.d respectively. 

 

 
Fig.2.a  

The diagram shown in Fig.2.a. gives the s(0) and c(1) which  

has delays 6 and 5 respectively. For generating s(0) it  

requires two ex-or gates,2 and gates and 1 or gate. For 

generating c(l) it requires 1 ex-or gate, 2 and gates, one or 

gate. Thus area count for s(0) is 13 units and area account 

for c(l) is 8 units. 

 

 
Fig.2.b. 

The diagram shown in Fig.2.b. gives the s(1) and c(2) which  

has delays 8 and 6 respectively. For generating s(l) it  

requires two ex-or gates,2 and gates and 1 or gate. For 

generating c(2) it  requires 1 ex-or gate, 2 and gates, one or 

gate. Thus area count for s(0) is 18 units and area account 

for c(l) is 17 units. 

 
Fig.2.c  

The diagram shown in Fig.2.c. gives the s(2) and c(3) which  

has delays 8 and 6 respectively. For generating s(2) it  

requires two ex-or gates,2 and gates and 1 or gate. For 

generating c(2) it  requires 1 ex-or gate, 2 and gates, one or 

gate. Thus area count for s(O) is 18 unit and area account 

for c(1) is 17 units. 

 
Fig.2.d. 
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The diagram shown in Fig .2.d.gives the s(3) and c(4) which  

has delays l0 and 8 respectively. For generating s(3) it  

requires 4 ex-or gates,7 and gates and 4 or gate. For 

generating c(4) it requires 4 ex-or gate, 14 and gates, 4 or 

gate. Thus area count for s(3) is 35 units and area account 

for c(4) is 38 units. The delay and area count of Linear 

Kogge Stone adder groups are shown in Table.2. Area count 

from group 2 is identical t ill group 16 which is 147 un its, for 

group 1 it is 74 units. 

 

Table.2. 

Delay and Area count of linear KSA Groups 

 
 

IV. ZERO FINDING LOGIC 

The basic work is to use a first zero finding logic in the 

regular CSLA to achieve lower area. This logic is replaced 

in KSA with "Cin= 1 ". This logic can be implemented for 

different bits which are used in the modified design. The 

main advantage of this a first zero finding logic comes from 

the fact that it uses lesser number of logic gates than the n-

bit Full Adder (FA) structure. As stated above the main idea 

of this work is to use a fist zero finding logic instead of the 

KSA with "Cin=I" in order to reduce the area in the regular 

CSLA [2] to obtain modified CSLA. To replace the n-bit 

KSA, an (n+ 1) b it zero finding logic is required. The 

structure of a 5-b it a fist zero finding logic is shown in Fig. 

3 and the function table of 5-b it a fust zero finding logic is 

shown in Table.II 

 

Table.lI. 

Function Table of the 5 bit a first zero find ing logic  

Cin a0 a1 a2 a3 b0 b1 b2 b3 

0 0 0 0 0 0 0 0 0 

0 0 0 0 1 0 0 0 1 

0 0 0 1 0 0 0 1 0 

0 0 0 1 1 0 0 1 1 

1 0 0 0 0 1 0 0 0 

1 0 0 0 1 1 0 0 1 

1 0 0 1 0 1 0 1 0 

1 0 0 1 1 1 0 1 1 

 

. 

 
Fig.3. A First Zero Finding Logic fo r 5-bit. 

 

The Boolean expressions for the 5-bit a fist zero finding  

logic are expressed below. 

b0 = cinxor a0 …………………………………..…(1) 

bl =al xor (a0and cin)……………………………… (2) 

b2 = a2 xor (al and a0 and cin)………………….…. (3) 

b3 a3 xor (a2 and al and a0 and cin)…………..…….(4) 

b4 a4 xor (a3 and a2 and al and a0 and cin ………..…(5) 

 

V. MODIFIED CSA WITH KOGGE S TONE 

The structure of 64 bit ModifiedKogge StoneCarrySelect  

Adder is shown in Fig.3. In this instead of KSA, a first zero  

fmding logic is used for Cin=1 to optimize the area. Thus 

the name Modified KoggeStone Carry Select Adder [3]. It  

has sixteen groups ofsame size KSA. Each group consists of 

one 4 bit Kogge stone adder, one 5 bit ZFC(a first zero  

finding log ic) except first group which has single 4bit KSA 

only. In which we have given Cin=0 to 4bit KSA and Cin=1 

to 5 bit ZFC. 

Methodology for delay and area calculations are evaluated 

for Kogge Stone Linear Carry Select Adder with Cin=O and 

ZFC with Cin=l. Depending upon the selection input i.e, 

carry from prev ious group, final sum and carry d iffer in  

delays. Whereas area evaluation for each group except 

group 1 remains same. 

The delay and area evaluations of modified linear KSA are 

shown in the Table 3. In which the area remains constant 

i.e,82 units except for Group 1 which is 74units. 

 

Table III. 

Delay and Area count of modified linear KSA Groups 

 

 
The ZFC structures for different groups in Modified Kogge 

Stone Adder using ZFC are shown in Fig.3.a Fig.3.b., 

Fig.3.c.  
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For group2 

 
The ZFC structure for group 2 is shown in Fig.3a. In group 

2 the sum bits from 4 to 7 i.e, s(4) to s(7) are determined  

with carry c(8). The delay for carry  bit c(8) is 15 units and 

for sum final delay in this group is 14 units. 

For group 3 

 
The ZFC structure for group 3 is shown inFig.3.b. In group 

3 the sum bits from 8 to 11 i.e , s(8) to s(11) are determined  

with carry c(12). The delay for carry bit c(12) is 22 units 

and for sum final delay in this group is 28 units. Similarly  

the same pattern continues upto 63 bits(16 Groups). 

For group 16 

 
The ZFC structure for group 16 is shown in Fig.3.c. In  

group 16 the sum bits from 60 to 63 i.e, s(60) to s(63) are 

determined with carry Cout. The delay for carry b it Cout is 

113 units and for sum fimaldelay in this group is 112 units  

 
 

VI. RES ULTS  

The simulated results[6] fo r both Linear Kogge Stone adder 

and Modified Kogge Stone adder using a first zero finding  

logic are shown in Fig.4. and Fig.5. respectively.  

 

 
 

Fig.4.Simulated results for Linear KSA. 

 
 

Fig.5.Simulated results for Modified KSA using ZFC. 

 

VII.CONCLUS ION 

A simple approach is presented in this paper to reduce the 

area of Linear KSA architecture. The reduced number of 

gates of this work offers the great advantage in the reduction 

of area. The modified KSA architecture issimple and  

efficient architecture for VLSI hardware implementation in 

the aspect of low area. The results show that the modified  

KSA has a slightly larger delay than the Linear KSA.  
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