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I. INTRODUCTION 
 

The increasing importance of energy dissipation in 

integrated circuits, the reversible logic 

implementations gain in prominence as a way to 

reduce power since irreversible computing is one of 

the most significant factors to generate energy 

dissipation. By the Landauer's principle, each bit of 

information lost will generate kl1n2 joules of heat 

energy, where T stands for the absolute temperature 

at which computation is performed and k is 

Boltzmann's constant[1][8] so how to avoid 

information lost is an efficient way to decline the 

energy dissipation in digital integrated circuits.  

 

High-speed adder is the Necessary component in a 

data path e.g. Microprocessors and a Digital signal 

Processor. For adding two binary numbers, there are 

several adder Structures based on different Design 

ideas. There are many binary adder architecture 

ideas to be implemented in such applications. The 

easiest type of parallel adder to build is a ripple carry 

adder, which uses a Chain of one bit full adder to 

generate its output. The Ripple Carry Adder (RCA) 

gives the most compact design but Takes longer 

computation time. The time critical Applications use 

Carry Look-ahead scheme (CLA) to derive Fast 

results but lead to increase In area. In mobile 

electronics, falling area and influence utilization are  

Solution factors in growing portability and sequence 

life Even in servers and desktop Computers, power 

an important design constraint [1] 

                                    

                    II. RIPPLE ADDER 

 
Ripple carry adder A ripple carry adder is a digital 

circuit that produces the arithmetic sum of two binary 

numbers.[4] may  be capable of  constructed with full 

adders connected in cascaded through the carry output 

beginning every full adder associated to the carry input 

of the next full adder in the chain the interconnection 

of four full adder (FA) circuits to provide a 4-bit ripple 

carry adder observe from so as to the input is 

beginning the accurate side because the first cell 

traditionally represents the least significant bit (LSB). 

Bits and in the figure represent the least significant bits 

of the numbers to be added. The sum output is 

represented by the bits Show in fig. 1Below [10] 
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Figure 1  Full  adder 

     

III. CARRY LOOK AHEAD ADDERS (CLA) 

 
     The Enter to speed up adding up is influential the 

carry in to the soaring order bits sooner. There is 

assortment of scheme to expect the carry so that 

the nastiest case scenario is a function of the log2 of 

the number of bits in the adder. These preventative 

signals are quicker since they go throughout fewer 

gates in succession, but it takes many more gates to 

anticipate the proper carry a key to understanding 

fast-carry schemes is to remember that, unlike soft 

ware, hardware executes in parallel whenever. 

Inputs change Look-Ahead Adder a Carry Look-

Ahead adder (CLA) is a type of adder used to 

improve speed by reducing the amount of time 

required to determine carry bits. It can be 

contrasted through the simpler, but frequently 

slower, ripple carry adder intended for which the 

carry small piece is designed alongside the sum bit, 

and each bit must wait until the previous carry has 

been calculated to begin calculating its own result 

and carry bits. Show in fig.2  

 

 

 
Figure .2 Carry Look-Ahead Adder 

 

       The Carry Look-Ahead Adder calculates one or 

additional carry bits before the sum, which 

condense the wait time to estimate the result of 

the larger value bits. Consider a full adder circuit 

as shown in Figure 2 

     .Pi = Ai Bi     (1) 

   Gi = Ai Bi      (2) 

      Where, Gi is carry generate and Pi is carry 

propagate. The output sum and carry can be 

expressed as  

   Si = Pi Ci (3) Ci+1 = Gi +Pi Ci      (3) 

      Gi produce on carry at what time both Ai and Bi 

are one, despite of the input carry.  Pi is 

connected with the propagation of the carry from 

Ci to Ci+1.  Now the Boolean function for the 

carry output of each stage can be written as 

follows.  

C2 = G1 + P1 C1 (4) 

C3 = G2 + P2 C2 (5) 

C4 = G3 + P3 C3 (6) 

       From the above Boolean function it can be seen 

that C4 does not have to wait for C3 and C2 to 

propagate; in fact C4 is propagated at the same 

time as C2 and C3. Using a look ahead carry 

generator we can easily construct a 4-bit parallel 

adder with a look ahead carry scheme which has 

been implemented using CMOS and CEPAL logic 

styles. 

C1 = G0 + P0 · C0 C2 = G1 + P1 · C1 C3 = G2 + 

P2 · C2 C4 = G3 + P3 · C3 

Now substitute C1 into C2, C2 into C3, etc. we 

get:  

C1 = G0 + P0 · C0 

C2 = G1 + P1 · (G0 + P0 · C0) 

C3 = G2 + P2 · (G1 + P1 · (G0 + P0 · C0)) 

C4 = G3 + P3 · (G2 + P2 · (G1 + P1 · (G0 + P0 · 

C0))) 

 

IV. CARRY SELECT ADDER 

 
  A Carry Select Adder is a scrupulous technique to 

implement an adder, which is a logic constituent 

that computes the (n+1) bit sum of two n-bit 

numbers. The carry-select adder is Straightforward 

other than rather fast. The carry-select adder 

normally consists of two ripple carry  adders and a 

multiplexer. addition jointly two n-bit numbers 

from side to surface a carry-select adder is 

completed through two adders (consequently two 

ripple carry adders) in command to execute the 

calculation twice, one time with the statement of 

the carry being zero and the previous high and 

mighty one. [9] later than the two results are 

considered, the accurate sum, as well as the correct 

carry, is then selected by means of the multiplexer 
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once the correct carry is recognized. The structure 

of a 16 bit CSLA is exposed below: 

 
Figure .3 The structure of a 16 bit CSLA. 

 

V. PROPOSED DESIGNS 
 

 1. Ripple Carry Adder  

To conniving the Ripple carry adder, the necessary 

element is full adder. So firstly we can design a made 

to order reversible full adder intended for getting 

the optimized results with using simple 3*3 Peres 

gate [10] the RTL exposed in the fig 5. It is proved 

that the modified reversible full adder design can 

exist realized by means of two garbage outputs and 

simply on ancillary input. While we are conniving the 

full adder, the 3
rd

 input of the first Peres gate should 

be considered as zero. The output of the ripple carry 

adder is given away below. 

                        Sum = A⊕B⊕C 

 

Carry= (A⊕B). Cin ⊕AB 

RCA requires n-bit full adder intend circuits; ripple 

carry adder propagates their character carry input 

through each and every full adder circuit blocks. The 

output carry of the i
th

 full adder track is connected to 

(i+1) 
th

 full adder design circuit. therefore the coming 

subsequently full adder circuit has to remain until the 

preceding logic block to give the carry for meticulous 

stage. Ultimately, it will supply the sum and carry 

subsequently the n-stages for n-bit RCA addition.  

 

The output of the original Peres gate is applied to the 

inputs of the second Peres gates correspondingly 

hence the sum and carry are generating at the 

concluding stages of the ripple carry design. This 

paper proposed the structural design for 16-bits of 

ripple carry adder only, but we can synthesize, 

simulate In this way it is probable to design any bit 

(n
th

) of Ripple carry addition also. The simulation 

result of 16-bit ripple carry adder is shown in fig .4 

 

 
 

Figure.4 RTL view of 16-bit ripple carry adder. 

 

Ripple-carry Optimized Adder meaningful that the 

worst case delay of ripple carry adder is the delay 

among carry in and carry out of each full adder, I 

investigate another optimized design of full adder to 

see if it will get a better presentation. The top level of 

the ripple carry adder is the same, though the full 

adder schematic is different, as Fig.8. The intuition of 

this full adder optimization is to minimize the delay of 

carry in and carry out of the full adder which is the 

answer direct of the ripple carry adder. 

 

   

 
                   

Figure.5 RTL view of 16-bit ripple carry adder 

 

Carry-look ahead Adder to diminish the working out 

time, a new way to apply the 4-bit adder is to use 

carry-look ahead component to parallel produce the 
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carry for each bit addition. The top-level schematic of 

CLA is as Fig.6.  

 
Figure.6 RTL view of 16-bit carry look ahead adder 

            

It basically generates indication bits for carry 

propagation and generation (P and G) of each full 

adder and calculates all the carries simultaneously. The 

schematics of propagation full adder and carry look 

ahead unit are as Fig.6 and Fig.7. Carry look ahead 

logic uses the concepts of generating and propagating 

carries.  

 

 
Figure.7   RTL view of 16-bit carry look ahead adder 

 

Carry-look ahead adder (CLA) or fast adder is a type 

of adder used in digital logic. A carry-look ahead 

adder improves speed by reducing the amount of 

time required to determine carry bits. In ripple carry 

adders, the carry must propagate through the gate 

levels before the sum is obtainable at the output 

terminals. An n-bit ripple carry adder will have  2n 

gate levels. The propagation time can be a 

preventive factor on the speed of the circuit. One of 

the mainly popular methods to reduce delay is to 

employ a carry look ahead mechanism. 

        

VI. SIMULATION AND SYNTHESIS 

RESULTS 
 

We perform the simulation and synthesis and précis 

the results of all the adders. The Functional 

verification (simulation) and synthesis (high level 

description is converted into RTL) of all the adders is 

performed and Results are summarized. Build a 16-

bit carry look results are summarized. Build a 16-bit 

carry look ahead adder Design and implement the 

circuit (describe how carry look ahead works and 

how you derive the final circuit layout) Build and 

simulate the circuit using Xilinx. Show exactly 3 

different simulation cases and total REAL time to XST 

completion: 21.00 secs total CPU time to XST 

completion: 21.27 secs Number of Slices:  18 out of   

5472, Number of 4 input LUTs:  32 out of 10944, 

Number of IOs: 50 Number of bonded IOBs: 50 out 

of    240    

 

 
                             

Figure.8 Technological schematic of adder design 
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 Design Statistics :IOs   : 50 

      Cell Usage: 

 BELS     : 32 

  LUT3    : 32 

 IO Buffers    : 50 

  IBUF    : 33 

 OBUF  : 17 

Every part of the single ended outputs in this intend 

are with slew rate limited productivity drivers. The 

delay on speed critical single ended outputs can be 

dramatically reduced by designating them as fast 

outputs. Analyzing hierarchy for entity Look Ahead 

Adder. 

 

 
         Figure.9 Simulation result of adder design. 

    

     Table1  Show Comparison Delay Of The Design. 

 

 

 

 
Figure.10 Simulation result of adder design 

   

  following the watching of simulation waveforms, 

synthesis is performed for calculation of impediment 

and area and thereby the speed and power of the CLA’s 

are calculated and a comparison of regular, modified 

and improved adder is made in terms of delay, area and 

power and listed in the below table. The evaluation of 

all the three types of Carry Select Adders is completed 

in conditions of delay, beginning the beyond 

comparison results listed in the table, we can say that 

the delay is compact. 

 

VII. CONCLUSION 
 

All the three models of ripple adder, look ahead 

adder and carry select adder  are designed and are 

implemented in VHDL using Xilinx 14.7 ISE tool and 

the results are compared in terms of delay. The 

performance of this three adder in terms of delay is 

evaluated by implementing logic by using the look 

ahead adder in the adder part. The proposed design 

is optimized in terms of delay and hardware 

complexity. Firstly, the gate used here, in carry look 

ahead adder are parity preserving gate, hence the 

whole adder preserves the parity. Therefore, no 

Parameter   Ripple 

adder 

Look 

ahead 

adder 

Proposed 

Logic   

Delay 

at 16 

bit 

0.18 ns 0.17ns 

Design 

[1] 

Delay 

at 

128 

bit 

 3.5ns 0.21 ns 
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intermediate checking will be required if there is no 

fault detected Total REAL time to XST completion: 

21.00 second Total CPU time to XST completion: 

21.27 second , Number of 4 input LUTs  32 10,944. 

Number of occupied Slices 24 5,472, Number of 

Slices containing only related logic 24 used  out of 

24, In the world of low power VLSI design everything 

is possible, might be in the future the full adder 

design is more precise than all the previous existing 

designs. 
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