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ABSTRACT 

A calculated delay model along with optimization software is used to reduce down the value of delay. The 

binary adder is the mandatory element in most of the digital circuit design including digital signal processors and 

microprocessors data path units. The design of these adders should have low power consumption with low cost and 

reduced area. This paper attempts to examine the features of certain adder circuits such as 64bit ripple carry and 

carry skip adder which guarantees superior performance compared to existing circuits. In fast techno world designing 

adder circuits is so fast but the designed model should satisfy the necessary conditions like less power consumption, 

minimized use of area and reliable delay.This paper concerns about implementation and analysis of the structure and 

operation of ripple carry adder, carry skip adder and calculating its efficiency and performance based on its 

simulation results and implemented using FGPA. 
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1. INTRODUCTION 

All the electronic applications are designed in VLSI circuits. Adders are the building blocks in all processors. 

In general there are two adders namely half and full adders. Half adders are not used in practice. In multi digit 

addition we have to add two bits along with carry of previous bit. So we are using full adders. To add more than one 

bit additional full adders are connected in cascade. A digital system is greatly influenced based on its fast operation. 

Thus the digital adder improves the execution of binary adders.The logic behind ripple carry adder is the generated 

output carry from each full adder stage is given as input to the next higher order stage. The layout is simple but its 

operation is relatively slow. The sum and carry output depends on the input carry and so the process is relatively 

slow. This leads to a delay called carry propagation delay. Carry skip adder or carry bypass adder is used to reduce 

the delay. This logic circuit uses a ripple carry chain, AND gate and one multiplexer. The propagate bit from the 

ripple carry chain is given as input to AND gate and the resulting bit acts as a selecting bit for a multiplexer and it 

skips the last carry. The delay greatly reduced by several skip adders connected in blocks. There are different levels 

of carry skip adder. They are either fixed or variable or multilevel carry skip adders. 

Various kinds of adders such as carry skip adders are presented based on the performance and limitations. 

The adders are used for arithmetic and logical computations. There are few procedures that are to be carried out in 

order to implement in FPGA and to simulate the results. 

The benefits and limitations of the adder should be known.The code based on the design circuit should be 

generated .Implementations and simulations are done using SPARTON. Observation of simulation results after 

synthesisation. 

In our proposed technique, we have implemented ripple carry adder and carry skip adder using FPGA and 

SPARTAN III. We have simulated the results and analyzed it. We have given the process of FPGA implementation 

and its features. 

FPGA implementation: FPGA has two dimensional arrays of logical blocks and they are interconnected. 

Programmed logic blocks are the key elements for the implementation of required function. One logic block is 

required to implement the dissociate sub functions for more clarity of complex design implementation. The inter 

connections present in FPGA are programmed using the switch boxes. The structure of FPGA is programmed in 

order to connect all the sub functions implemented in single logic block. 

 
Figure.1. FPGA logic block 
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We are having many ways to implement techniques. The selection are mostly based on design structure. The 

preferable choice for hardware based design is schematic entry. HDL is widely used for complex structures. In this 

paper we have chosen HDL entry for design. There are other ways to design. It includes state machines too. Here we 

are having a simple synthesis block for better understanding. 

 
Figure.2. Synthesis block 

2. PROPOSED SYSTEM 

Ripple Carry Adder: A digital circuit which performs addition of two numbers produces the arithmetic 

sum and generates a output carry. To perform sum operation the incoming signal needs to wait at each stage. 

The carry propagation speeds up in two ways. One is to make use of the logic circuit technology faster. And 

the other option is predicting the logic which generates carry must not rely on rippled carry from each stage. 

The maximum propagation delay occurs when the carry propagator is absent, when both the inputs are not 

equal the delay will be maximum. Ripple carry adder is simple and has access to fast design time. The 

operation is drastically slow because the full adder circuits are highly relied on previous full adder’s carry.  

By clearly examining the full adder circuit we can easily compute the gate delays.Mostly only the first full 

adder in any n bit design can be replaced with half adders. Full adders are cascaded to get ripple carry 

adder.If we extend the adder circuits for large number of bits this situation become worse because of larger 

time delay. For a n bit ripple carry adder the sum and carry bit of the most significant bit are obtained after 

a normalized delay of; sum Sn-1 delay = 4n + 2, carry Cn delay = 4n + 3. 

Carry Skip Adder: To avoid this many adders are implemented which has a major focus on carry delays. 

One such adder is carry skip adder. Carry skip adder is also known as carry bypass adder. The delay is 

reduced in this adder. This logic circuit uses a ripple carry chain, AND gate and one multiplexer. The 

propagate bit from the ripple carry chain is given as input to AND gate and the resulting bit acts as a selecting 

bit for a multiplexer and it skips the last carry. The delay greatly reduced by several skip adders connected 

in blocks. There are different levels of carry skip adder. They are either fixed or variable or multilevel carry 

skip adders. The circuit delay of carry skip adder is more compared to ripple carry adder. Design of one 

level carry skip adder using the approach which is very similar to that of Wei-Thompson. Chirca’04 static 

carry skip adder has achieved low power dissipation and high performance. The main principle is parallelism 

in which the lower blocks are made to work equally with higher blocks. 

3. RESULTS AND DISCUSSION 

 
Figure.3. Waveform for RCA 

This is the simulated output for Ripple carry adder. Input is given as two 64 bits and one bit input carry and 

output is 64 bit sum and one bit carry out.  From this we infer addition of two 64 bits produce a 64 bit sum and 

generates a carry out. This carry ripples to the next stage. 

                                              Table.1. RCA performance parameters 

Number of slices 92 out of 192 (47%) 

Memory usage 90868KB 

Number of logic levels 66 
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Figure.4. Waveform for CSA 

This is the simulated result of Carry skip adder. The propagate bit from the ripple carry chain is given as 

input to AND gate and the resulting bit acts as a selecting bit for a multiplexer and it skips the last carry. Since the 

last carry is skipped, we get 64 bit sum in the output. 

                                             Table.2. CSA performance parameters 

Number of slices 112 out of 192 (58%) 

Memory usage 99060KB 

Number of logic levels 66 

4. CONCLUSION 

Thus we have given a clear approach for a 64 bit ripple carry and carry skip adders. The results 

picturised above depicts the analysis of its efficiency based on its speed, delay and its other parameters. 

The performance analysis based on our simulated models with the specified methodology made a new 

platform for further researches. 
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