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Abstract— All the processors nowadays contain 

microprocessors which has CPUs and GPUs contain an 

Arithmetic Logic Unit (ALU). The overall efficiency of 

modern-day processors mainly depends on the efficiency of 

the ALU. The adders are the basic building blocks for an 

ALU, which is used to perform arithmetic and logic 

operations. Addition has been a key activity in the vast 

majority of the broadly utilized applications. In this paper 
we had done the comparative study of 4 different parallel 

prefix adders like Kogge Stone Adder, Brent Kung Adder, 

Lander Fischer Adder and Ling Adder. They have been 

categorized and ranked as per delay, device utilization and 

cell usage. These adders are implemented in Verilog 

Hardware Description Language using Xilinx Integrated 

Software Environment (ISE) Design Suite and implemented. 
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I. INTRODUCTION 

The binary addition is the basic arithmetic operation in 

digital circuits and it became most important in digital 

circuits like Arithmetic logic unit, microprocessors etc, 

Nowadays, the research continues on decreasing the adder’s 

delay and increasing the performance. In practical 

applications like mobile and telecommunications, the Speed 

and power performance improved in FPGAs is best than 

microprocessors.  Additionally, power is also an major term 

in growing of mobile electronics, which makes large-scale 
use of DSP functions. Because of the programmability 

function, structure of digital logic blocks and programming 

interconnected in FPGAs, the Parallel prefix adders have 

been improved in performance. In the paper the delays of 

the adders are taken and discussed. In this paper, above 

mentioned PPA’s are implemented and characterized on a 

Xilinx. Finally, delay, and area for the designed adders are 

presented and compared. 

II. LITERATURE SURVEY    

Design and modelling of adders for embedded applications 

is a critical task to perform, the following are the few 

references that we have gone through that has helped us in 

the design of adders for the same, from references [1] the 

design of RCA and CLA adders is obtained. Gives the 

detailed explanation of various adders and KSA adder 

design methodologies [2]. [3] and [4] gives the design of 

adders using various area, power and delay optimized 

techniques [5]. Gives the comparative analysis of high 

performance of adders [5]. Gives the knowledge of brent 
kung [6]. Gives the detailed study of lander fisher adder[7]. 

III. ADDERS 

The above mentioned adders like Kogge stone adder, Brent 

Kung adder, Ling Adder and Lander Fisher adder are 

implemented in Xilinx ISE. The definitions for the above 

adders are as follows, 

There are three stages  

 Pre processing Stage 

 Carry Generation Stage 

 Post Processing Stage 

Pre Processing Stage: 

Pi=Aix or Bi 
Gi=Ai and Bi 

Carry Generation Stage: 

CPi:j= Pi:k + 1 and Pk:j 

CGi:j=Gi:k+1 or (Pi:k+1 and Gk:j) 

Post Processing Stage: 

Ci-1 = (Pi and Cin) or Gi 

Si=Pix or Ci-1 

A. Kogge Stone Adder 

Kogge-Stone Adder is very useful for high speed 

Applications. The cost, Area and power of this adder is very 

small, when compare with other adders. The delay of Kogge 

Stone Adder is 2 log n . This Kogge Stone Adder possesses 

computation nodes. TheKogge-Stone scheme addresses the 

problem of fanout by introducing a recursive-doubling 

algorithm. It uses idempotency property to limit the lateral 

fan-out, but at the cost of a The Adder increase in the 

number of lateral wires at each stage. This is because there, 
is a High overlap between the prefix sub-terms. 

 
Fig. 1: 8 Bit Kogge Stone Adder 

B. Brent Kung Adder 

The Brent Kung adder is a parallel prefix adder of carry look 

ahead adder Which is used for low space Applications 
invented by the Richard Peirce Brent and Hsiang Te Kung 

in 1982.It has less necessary chip area to implement when 

compared with the Kogge Stone adder .Brent kung Adder is 

very faster than ripple carry adders. The Main Motive of the 

Brent kung Adder is to reduce the chip area in 

manufacturing units. The addition of n-bit number can be 

performed in time with a chip size of area. thus making it a 

good-choice adder with constraints on area and maximizing 

the performance 
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Fig. 2: 8 Bit Brent Kung Adder 

C. Ling Adder 

The Ling Adder is one of the Parallel Prefix Adder. The ling 
Adder Is invented by the Huey Ling. The Ling Adder is the 

simplest form of Carry Look Ahead Adders. Ling adder 

increases the speed and performance of 8-bit binary 

addition, which is upgrade from the Carry-Look-Ahead 

adder. The ling Adder is very efficient adder. The Area, 

Power, delay, and the Number of look up table are very 

small when compared with Carry look Ahead Adders.            

 
Fig. 3: 8 bit Ling Adder 

D. Lander Fisher Adder 

The Lander Fischer is one of the parallel prefix adder which 

is used to perform the addition operation. It is a like tree 

structure to perform the arithmetic operations. Lander 

Fischer adder is one of the parallel prefix adders. Parallel 

prefix adders are used to speed up the arithmetic operation 

process. These adders are introduced to reduce the carry 

propagation delay that in ripple carry adder. It consists of 

three stages. They are pre-processing, carry propagation 

generation and post propagation. Pre-processing stage 

comprises of generation and propagation. This project used 

the design and analysis of a 8-bit Lander Fisher adder. 

 
Fig. 4: 8 Bit Lander Fisher Adder 

IV. METHODOLOGY 

The comparison of Parallel prefix Adders are done by using 

the Xilinx Software. For this we need to create the new 

project.  After that we need to Add the Source files. After 
Adding the source file we need to write the verilog code for 

the Particular Adder. After the completion of verilog code 

we need to simulate the verilog code. Change window from 

Implementation to Simulation. After that we need to Check 

the Syntax. If there is no syntax error we can simulate the 

verilog code and we can test the code by giving the values to 

the Inputs and get the appropriate output. After this we need 

to synthesis the veilog Code. So we can find the delay and 

Area of that Particular Adder. Afterall these adders are 

implemented in FPGA to use in the pratical applications. 

V. RESULT AND DISCUSSIONS 

A. Simulation Output: 

1) Kogge Stone Adder 

 
Kogge Stone Adder Output 

2) Brent Kung Adder 

 
Brent Kung Adder Output 
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3) Ling Adder 

 
Ling Adder Simulated Output 

4) Lander Fisher Adder 

 
Lander Fisher Adder Output 

VI. SYNTHESIS RESULTS 

The following Synthesis table shows the Time delay and 

LUT’s for the four parallel prefix adders that are executed in 

Xilinx, From the above table we are clear that among the 

adders Kogge Stone Adder, Brent Kung Adder, Ling Adder 

and Lander Fisher Adder Kogge stone adder has the better 

performance. The LUT’s consumed are less and the time 

delay less. Both of them less LUT and less delay combine 

and gives the better performance. Taking the above table as 

reference 16 bit and 32-bit kogge stone adder is designed 

and implemented on FPGA in future. 

VII. CONCLUSION 

Adders are used to perform the Addition operations. Now 

we have two type of adders. They are serial Adders and 

Parallel Adders. When we use the serial adders foe single bit 

addition, it gives the result very fastly. When we use the 

serial Adders for n Bit Addition, It add the bit One by One. 

So it Takes more time. When we use the Parallel prefix 

adders for single bit, it is very fast. When we use the parallel 

Adders for N Bit input It takes the very less time when 
compared with Serial Adders because it adds the bits in 

Parallel. The Advantage of Parallel prefix Adder is we can 

add the n bits of two inputs. Prefix defined that the output of 

one node is given as output of another node. 
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