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ABSTRACT 
Carry Skip Adder (CSKA) structure has a high speed and lower energy intake compared with the conventional structure. The speed 

improvement is attained by applying concatenation and incrimination systems to improve the performance of the predictable 

CSKA (Conv-CSKA) structure. In addition, instead of utilizing multiplexer logic, the structure made use of AND-OR-Invert (AOI) and 

OR-AND-Invert (OAI) complex gates for the skip logic. The structure may be made with both fixed stage size and variable stage size 

styles, wherein the later further improves the speed and energy constraints of the adder. And the link of area, delay, power and the 

energy are made. The Carry skip adder structure is applied to multiplier and the multiplier includes comparison of Wallace tree 

multiplier and the Baugh-woolly multiplier. The area, power depletion, energy comparison and delay are done for Baugh-Woolley 

Multiplier and Wallace tree Multiplier. 

 

KEYWORDS:  Keyword 1 : Carry skip adder (CSKA) Keyword 2 : energy efficient Keyword 3 : high performance 

Keyword 4 :Baugh-Wooley Multiplier Keyword 5 : Wallace Tree Multiplier  
 

INTRODUCTION 
 

A low power arithmetic circuit has become very significant in many VLSI industries. Adder circuit is the 
main building block in various DSP mainframes. Adder is the foremost component of arithmetic unit. Addition 
has an important process for various digital systems[1], digital signal processing or control system. The fast and 
accurate procedure of a digital system is being prejudiced by the efficiency of the adders. Adders are also very 
significant component in digital systems because of their larger use in other basic digital processes such as 
multiplication, subtraction and division. Hence, the improving performance of the digital adder would greatly 
advance the execution of binary operations inside a circuit involving of such blocks. The presence of a digital 
circuit block is obtained by recitation its power dissipation, area and its operating speed. There are numerous 
works on the subject of enhancing the speed and power of these unit, which have been described in [2]–[9]. 
Apparently, it is particularly famous to achieve developed speeds at low-power/energy consumptions, which is a 
dare for the inventors of general purpose processors. 

In existing method, we are using multiplexer logic in which the amount of gate count is more. The power 
consumed by the carry skip adder using multiplexer logic is more and critical path delay is high. The ripple 
carry adder is accumulated by cascading full adders (FA) blocks in series [10-15].  One full adder is accountable 
for the addition of two binary digits at any phase of the ripple carry. The carryout of one stage is fed directly to 
the carry-in of the subsequent stage. A number of full adders may be added to the ripple carry adder or else 
ripple carry adders of unlike sizes may be cascaded in order to accommodate binary vector strings of greater 
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sizes. For an n-bit parallel adder, it needs n computational elements (FA). The carry is scattered in a serial 
computation. Hence, delay is more as the amount of bits is greater than before in RCA. 

The rest of this paper is prepared as follows. Section II converses related work on the recommended CSKA 
structure for improving the speed and for increasing the efficiency of adders. In Section III, ripple carry 
structure is explained. The incrimination block structure is suggested in Section IV. The section V describes the 
Baugh-Woolley Multiplier, while section VI describes the Wallace Tree Multiplier. The results and discussion 
are made in Section VII. Finally, the conclusion is given in section VIII. 

 
Proposed Work: 

The effort of this paper is on rapidity of the carry skip adder structure and the lessening in the critical path 
Delay. The projected system comprises the ripple carry adder structure through the AOI and OAI compound 
gates for skip logic. The skip logic decreases the number of gate amount in the structure. The structure speed is 
achieved by using skip logic and the delay is reduced. The predictable structure of the CSKA involves of stages 
containing chain of full adders and 2:1 multiplexer. The RCA blocks are linked to each other through 2:1 
multiplexers, which can be placed into one or more level structures.  

The CSKA configuration (i.e., the number of the FAs per stage) has a great impression on the speed of this 
type of adder. Many approaches have been recommended for finding the optimal number of the FAs.  

Figure 1 expressions the adder comprises two N bits inputs, A and B, and Q stages. Every stage contains of 
an RCA block with the size of Mj (j = 1,...,Q). In this structure, the carry input of all the RCA blocks, excluding 
for the first block which is Ci, is zero i.e the concatenation of the RCA blocks. Consequently, hence all the 
blocks of the structure and perform their jobs instantaneously.  

In arithmetic and logic units adders are a key constructing block. Later increasing their speed and reducing 
their power/energy consumption intensely affect the speed and power consumption of processors. There are 
several works on the subject of improving the speed and power of these elements, which have been described. 
Evidently, it is highly desirable to achieve higher speeds at low-power/energy consumptions, which is a 
encounter for the designers of common purpose processors. 

 
 

 
Fig. 1: Proposed Structure Of CSKA  

 
In this assembly, when the first block calculates the summation of its consistent input bits (i.e., SM1,...,S1 ) 

and C1, the additional blocks promptly compute the in-between results and also Cj  signals. In the future 
structure, the first stage has only one block, which is RCA. The phases 2 to Q consist of two blocks of RCA and 
incrimination.  

The incrimination block customs the intermediate outcomes created by the RCA block and the carry output 
of the earlier stage to compute the final summation of the stage. 

All the RCA blocks, except for the 1st block partaking zero as carry input. Output carries of the RCA 
blocks are intended in parallel. The skip logic comprises the OAI (OR AND Invert) and AOI (AND OR Invert) 
complex gates for skip logic. The gates, which involve of fewer transistors, have lower delay, area, and smaller 
power consumption likened with those of the 2:1 multiplexer. In this structure, as the carry proliferates through 
the skip logics, it converts complemented. 
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Ripple Carry Adder: 
The ripple carry adder is formed by cascading full adders blocks in sequences.  One full adder is 

accountable for the addition of two binary digits at several stage of the ripple carry.  The carry out of one stage 
is fed conventional to the carry-in of the next stage.  

An amount of full adders may be added to the ripple carry adder or ripple carry adders of dissimilar sizes 
may be dropped in order to accommodate binary vector strings of greater sizes.  On behalf of an n-bit parallel 
adder, it needs n computational elements (Full Adder). 

The worst-case delay of the RCA is once a carry signal transition ripples through entire stages of adder 
sequence from the slightest significant bit to the maximum significant bit, which is approximated by:  

 
         (1) 

 
 
where the tc is the delay through the carry stage of a full adder. It is the delay to calculate the sum of the 

last stage is shown in equation 1. 
 

Incrementation Schemes: 
The interior structure of the incrementation block, which comprises a sequence of half-adders (HAs), is 

shown in Figure 3. In addition, note that, to reduce the delay significantly, for calculating the carry output of the 
stage, the carry output of the incrementation block is not used. The incrementation contains AND gate and EX-
OR gate. The carry input is fed into the structure and it performs the operation like the half adder. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2:  
 
Baugh-Wooley Multiplier: 

In retained multiplication the period of the partial products and the number of partial products will be very 
high. So an algorithm was presented for sign multiplication named as Baugh Woolley algorithm. The Baugh-
Woolley multiplication is one among the cost-effective ways to embrace the sign bits. This technique has been 
established so as to style regular multipliers, suited to 2's compliment figures. Baugh-Woolley multiplier 
hardware building is shown in figure 3. It follow left shift algorithm. MUX can choose which bit will multiply. 
The carry skip adder construction is implementer to the multiplier and their comparison is made.  

 

 
 
Fig. 3: Structure of BAUGH-WOOLEY Multiplier 
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Wallace Tree Multiplier: 
Wallace Tree Multiplier has an effective multiplication algorithm, which has a compact delay in order of O 

(log n). The logarithmic rise in delay with respect to operand size offers speed gain above array multiplier which 
has a linear rise in delay. In this multiplier construction all the bits of all the incomplete products in a column 
are added composed in parallel without the propagation of several carries. The procedure is repetitive till there is 
only two rows of the matrix is left, the two rows are then added by a fast adder. Now a 3:2 compressor is used 
which is created on carry skip adder. The matrix for every stage through its height for a 8X8 Wallace tree 
multiplier is shown Figure 4. 

 

 
Fig. 4: Structure of 8*8 Wallace Tree Multiplier 

 
RESULT AND DISCUSSION 

 
The design proposed in this paper has been developed using MODEL SIMULATOR. The comparison of 

area, delay, power and energy are obtained for 16 bit adder and a 32 bit adder. The adder structure was 
performed using an fixed stage size and an variable stage size method. The carry skip adder is applied to an 
multiplier structure and its area, delay, power and energy are compared.           

 
Table I: Comparison of Area, delay, power and energy of CSKA structure 

EXISTING METHOD PROPOSED METHOD 

 
FIXED STAGE 
SIZE 

VARIABLE STAGE 
SIZE 

FIXED STAGE 
SIZE 

VARIABLE 
STAGE SIZE 

 
 
16 BIT 

AREA 
(GATE COUNT) 

 
240 

 
318 

 
276 

 
300 

DELAY 33.221nsec 31.988nsec 23.882nsec 22.456nsec 
 POWER 23.95mW 24.60mW 22.46mW 22.52mW 
 ENERGY 795.65 797.15 536.38 505.70 
 
 
32 BIT 

AREA 
(GATE COUNT) 

 
623 

 
678 

 
600 

 
660 

DELAY 40.48nsec 39.478nsec 38.682nsec 30.927nsec 
 POWER 24.72mW 24.74mW 23.31mW 23.37mW 
 ENERGY 1000.66 976.68 901.67 722.76 

 
Table III: Comparison of Area, delay, power and energy of Multipliers 

EXISTING SYSTEM PROPOSED SYSTEM 

MULTI 
-PLIERS 

AREA 
(GATE 
COUNT) 

DELAY 
(nsec) 

POWER 
(mW) 

ENERGY 
AREA 
(GATE 
COUNT) 

DELAY 
(nsec) 

POWER 
(mW) 

ENERGY 

BAUGH-
WOOLEY 

1342 51.72 23.72 1226.79 1164 48.60 21.34 1037.12 

WALLACE 
TREE 

5230 7.327 27.44 201.05 4940 5.347 25.32 135.38 

 
Conclusion: 

In this paper, Carry Skip Adder (CSKA) structure was suggested, which shows a lower energy consumption 
and higher speed likened with the conventional structure. The speed is concluded the concatenation and 
efficiency by the incrementation procedures. In addition, AOI and OAI compound gates were exploited for the 
carry skip logics. The competence of the proposed structure for both VSS and FSS was studied. The 
consequences also suggested that the CSKA structure is a very good adder for the applications where both the 
speed and energy ingesting are critical. In accumulation, a hybrid variable latency extension of the construction 
was proposed which decreases the power without upsetting the speed of the structures. 
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