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 ABSTRACT: In this paper the proposed Carry Select Adder (CSLA) design is used to generate the carry and sum 
which improves the carry propagation delay problems and reduces the area and power consumption. A new logic is 
proposed which is used to reduce the power and area consumption. Hence the main objective of this work is to reduce 
the area, power and design complexity using CSLA architecture which optimizes the area and the power.Also the 
CSLA structure improves the performance of the system. Thus the comparison between the new CSLA and the existing 
CSLA is done. 
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I.  INTRODUCTION 
  
The power, area and performance are said to be the major concerns of the VLSI design.Since VLSI designs havevery 
low power consumption and effective area they are being used in many day to day applications like personal work 
stations, sophisticated computer graphics and also in multi- media capabilities such as real time speech recognition, 
video compression technique and real time face recognition systems. The challenges previously faced by the VLSI 
designers were to increase the performance of the digital system. This necessity actually leads to increase in the 
demand of portable application and reduce the inefficient use of energy required for electronic devices. 
   
An important component used in the VLSI design is an arithmetic unit which consists of an adder. The adders are the 
main component in all microprocessors, multiplexers and digital signal processing chip. The microprocessor can 
execute millions of instructions per second, in which the operating speed of an adder is defined as a major constrain. 
Despite the fact that adders have the features of VLSI structures in terms of power and area, the performance of an 
adder islimited by the carry propagation delay. 
   
To avoid this, we incorporate high speed adders in many data computations using the Carry Select Adder (CSLA) 
whichovercomes the problem of carry propagation delay. To generate the sum, the CSLA separately generates various 
carries and select one of the carries by using the control input. The parallel computation is used to generate the sum and 
carry.It consists of sum-carrygeneration unit and the sum-carry selection unit. Based on this proposed logic, an 
effective CSLA is designed. The proposed CSLA involves considerably less area and power than the existing CSLA 
designs due to the optimized logic units. The Proposed CSLA adder design is presented in Section III. The simulation 
is presented in Section IV and the performance comparison is in Section V. The conclusion is given in Section VI 
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II. LITERATURE SURVEY 
 
The literature survey describes about power compiler which is a gate-level power optimization and synthesis system. 
This paper describes about the recent research in power optimization which has produced several algorithms, however, 
each algorithm is focused on one aspect of the whole power equation. This paper describes a commercial tool capable 
of optimizing power at the gate-level in addition to performing area and timing optimization. A power analysis engine 
that models all aspects of power consumption is integrated into the optimization tool so that all aspects of power are 
considered. Experimental results show an average 11.46% reduction on industrial circuits with a peak reduction of 
66.62%. All delay constraints are met and an average 9.41% increase in area is observed. Hence to avoid this we go for 
the design of new CSLA adder described below 
                                         

III. DESIGN OF NEW CSLA ADDER 
 
The CSLA adder design of the proposed work is presented in Figure 1 which consists of 4 different unitsgiven ashalf 
sum generation unit, full sum generation unit, carry generation unit and carry selection unit. 

 
Figure 1. Area- Power optimization CSLA block diagram 

 
In half sum generation unit ,the  half sum word (So) and half carry word (Co) of width n-bit each is generated by   
receiving the two n- bit operands.  
 
 
  
 
 
 
 
 
 
 
 
 
          
 

Figure 2. (a) Diagram of Half Sum Generation Unit 
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Figure 2. (b) Diagram of Carry Generation Unit considering Cin =0. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. (c) Diagram of Carry Selection Unit 
 
 
 
 
 
 
 
 
 
 
 
 
 
\ 
 
 
 
 

Figure 2. (d) Diagram of Final Sum Generation Unit. 
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From the half sum generation unit, the carry generation (CG)unit receives both the half sum and half carry word and 
generate the n- bit carry word C10  corresponding to the input carry 0. The optimized design of carry generation unit is 
shown in figure 2(b). The carry selection (CS) unit is used to select S one final carry word using the control signal 
Cin,which receives the half sum and half carry word. The carry selection unit select the carry word C10 from carry 
generation unit CG0 when Cin = 0. When Cin = 1, from the carry generation unit CG1, this unit selects the carry word . 
The logic diagram for carry selection unit is shown in figure2(c). The most significant bit obtained from the carry 
selection unit is The final carry word Cout. In the full sum generation unit,XOR-d to generate the (n -1) most 
significant bit of final sum S from the remaining(n – 1) bit and (n – 1) bit of half sum word .The logic diagram of full 
sum generation unit is shown in figure 2(d). 
  

IV. PERFORMANCE ANALYSIS 
 
SCREENSHOTS:  
The power and transient response of 4- bit and 8- bit Area-Power –optimization CSLA . 
 
  
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 

Figure 3. Schematic of 4- Bit Area-Power – optimization CSL 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Transient Response of 4- BitArea- power- optimization CSLA 
. 
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Figure 5. Power Response of 4- Bit  Area- Power optimization CSLA. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Figure 6.Schematic of 8- Bit Area- Power – optimization  CSLA 
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Figure 7.Transient Response of 4- Bit  Area- power-optimization CSLA 
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. Power response of 8- bit  Area- Power- optimization CSLA. 
 
The transient response of 4- bit and 8-bit Area- Power optimization CSLA’s functionality behavior is identified. The 
power consumption design is derived from the power response of the CSLA. 
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V. PERFORMANCE COMPARISON 
 
Based on the factors such as area and power,thecomparison of the proposed CSLA design with the old existing system 
is tabulated (table I and table II). 
 

 

 
From the table I and II , it is thus proven that the area and power consumed by the Area- Power- Optimization CSLA is 
less when compared with existing CSLA designs. 
 

VI. CONCLUSION 
 
The practical implementation results of an Area – Power –Optimization CSLA in both 4- bit and 8- bit is designed and 
implemented using Tanner 14.1 EDA tool to demonstrate the reduction in Area and Power and Complexity. It is 
achieved using optimized logic units together with separate generation of the various carries. Using the control input, 
one of the carry is selected to produce the final sum and carr.Thus, we reduce the adder carry propagation delay in the 
design. Also the comparison of the proposed and the existing design in terms of area and power is made. A 
considerable power and area reduction is noticed in the proposed system than in the existing design. The rest of the 
work can be preceded and implemented as future work. 
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