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ABSTRACT— A parallel-prefix adder gives the 

best performance in VLSI design. However, 

performance of existed adder through black cell 

takes huge memory. So, gray cell can be replaced 

instead of black cell which gives the Efficiency in 

proposed Adder. The proposed system consists 

of three stages of operations they are pre-

processing stage, carry generation stage, post-

processing stage. The pre-processing stage 

focuses on propagate and generate, carry 

generation stage focuses on carry generation and 

post-processing stage focuses on final result. In 

ripple carry adder each bit of addition operation is 

waited for the previous bit addition operation. In 

efficient proposed adder, addition operation does 

not wait for previous bit addition operation and 

modification is done at gate level to improve the 

speed and to decreases the memory used. 
Key Words: Parallel Prefix Adder, Kogge stone 

Adder, Carry Select Adder 

I.INTRODUCTION 

 The important component in most digital circuit 

styles together with digital signal processors and 

micro chip information path units is the binary adder. 

As such, intensive analysis continues to be targeted 

on raising the facility delay performance of the adder 

[1].  Parallel-Prefix adders are glorious to own the 

most effective performance in Very Large Scale 

Interagation.  Field Programmable Gate Arrays is a  

configurable logic which has improved its quality in 

recent years as a result of which the speed and power  

over DSP-based and microprocessor-based solutions 

for several sensible styles has been improved  

involving mobile DSP, telecommunication 

applications, of which it results a reduction in 

development time and price over Application 

Specific computer circuit styles. The facility 

advantage is particularly vital with the growing 

quality of mobile and moveable physical science, that 

create intensive use of DSP functions. 

However, the structure of the configurable logic and 

routing resources in Field Programmable Gate Arrays 

and parallel-prefix adders has a special performance 

than Very Large Scale Integration implementations. 

Specifically, most up-to-date Field Programmable 

Gate Arrays use a fast-carry chain that optimizes the 

carry path for the straightforward Ripple Carry 

Adder. In this paper, the coming up concerned 

sensible problems are delineated with the 

implementing tree-based adders on Field 

Programmable Gate Arrays. Associate degree 

economical testing strategy for evaluating the 

performance of those adders is mentioned [3]. Many 

tree-based adder structures are enforced and 

characterized on a Field Programmable Gate Arrays 

and compared with the Ripple Carry Adder and also 

the Carry Skip Adder. Finally, some conclusions and 

suggestions for rising Field Programmable Gate 

Arrays styles to change higher tree-based adder 

performance are given. 
 The working principle of the Arithmetic 

Logic Units is to calculate the data which was send to 

the ALU. In general, we can calculate the values line 

by line or in the order. It will take some more time 

than the actual time. There will be lot of time is 

consuming in the process. To rectify this problem, a 

new technique has been introduced in the digital 

computer system. That is Parallel Prefix Adder. 

Adders are the important components in the digital 

computer systems due to their fast functionality in 

their work. The main purpose of these adders is to 

calculate the address in quick time. Among all the 

adders Parallel Prefix Adder is the main useful adder. 

Adders are to calculate the address and the give the 

solutions to the problems in no time. Kogge Stone 

GONUGUNTLA.MOUNIKA 
M.TECH – SCHOLAR – E.C.E 

Dept. of E.C.E 
MALINENI LAKSHMAIAH WOMENS 

ENGENERING COLLEGE 

GUNTUR DT. 
 

Flexible Dsp Accelerator Architecture Exploiting Using Parallel Prefix Adder 

https://edupediapublications.org/journals
https://edupediapublications.org/journals/index.php/IJR/


    International Journal of Research 
Available at 

https://edupediapublications.org/journals 

p-ISSN: 2348-6848 
e-ISSN: 2348-795X 
Volume 04 Issue 06 

May 2017 

 
 

Available online:  https://edupediapublications.org/journals/index.php/IJR/  P a g e  | 1129  
  

 

Adder is one of the common types of parallel prefix 

adder. Kogge – Stone adder has been developed by 

Xilinx 14.1 software which is more advantageous and 

more developed. 

 If the complete operation is leaded by the 

inputs of the initials, that is called prefix. If the 

execution of the operation is been in parallel 

condition it is called parallel. This will be done by 

making the operation into some small pieces. The 

main advantage in this technique is that the operation 

or the calculation part will be completed in parallel 

direction. The former calculating techniques will 

make the calculations in one by one process. But in 

this technique the calculations will be calculated in 

parallel condition. Then there will be lot of time can 

be saved.  

II.EXISTED SYSTEM 

This proposed system incorporates the CS-to-MB 

recoding unit. We assume 16-bit input operands for 

all the designs and, without loss of generality; we do 

not consider any truncation concept during the 

multiplications. A carry-save adder is a type of 

digital adder, used In computer micro architecture, to 

compute the sum of three or more n-bit numbers in 

binary a type of digital is used that is carry 

save adder. It differs from other digital adders in 

that it outputs two numbers of the same dimensions 

as the inputs, one which is a sequence of partial sum 

bits and another which is a sequence of carry bits. 

Using basic arithmetic. Although we know the last 

digit of the result at once, we cannot know the first 

digit until we have gone through every digit in the 

calculation, passing the carry from each digit to the 

one on its left. To take a time proportional to n add 

two n digit numbers, even if the machinery we are 

using would otherwise be capable of performing 

many calculations simultaneously. 

In electronic terms, using bits (binary digits), this 

means that even if we have n one-bit adders at our 

disposal, to allow a possible carry to propagate from 

one end of the number to the other a time 

proportional to n is required. Until we have done this, 

1. We do not know the result of the addition. 

2. We do not know whether the result of the 

addition is larger or smaller than a given 

number (for instance, we do not know 

whether it is positive or negative). 

 

Fig. 1. Incorporating the CS-to-MB 

recoding concept 

A carry look-ahead adder can reduce the delay. In 

principle the delay can be reduced so that it is 

proportional to logn, but for large numbers this is no 

longer the case, because even when carry look-ahead 

is implemented, the distances that signals have to 

travel on the chip increase in proportion to n, and 

propagation delays increase at the same rate.A carry 

look-ahead is not of much use in public key 

cryptography, once we get the 512bit to 2048 bit 

number sizes that is required. 

III.PROPOSED SYSTEM 

Parallel Prefix Adder (PPA) will be divided into three 

parts, i.e., prepossessing stage, carry generation 
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network and post-processing. Pre-possessing stage is 

to calculate, produce and spread the signals. Carry 

generation network is to calculate the values in 

parallel level and these calculations will be 

segmented in minute pieces. Finally, the Post-

processing stage is to complete the calculation part 

by collecting all the bits. 

Carry look-ahead Adder: The main theme of this 

carry look-ahead adder is, to attempt and generate all 

incoming bits in parallel. 

Pre-Processing Stage: Generate and propagate are 

from each pair of inputs in the pre-processing stage. 

The propagate gives “XOR” operation of input bits 

and generates gives “AND” operation of input bits 

[7]. The propagate (Pi) and generate (Gi) are shown 

in below equations. 

 

 

Fig. 1. Block Diagram 

Carry Generation Stage 

In this stage, carry is generated for each bit and this is 

called as carry generate (Cg). The final cell present in 

the each bit operation gives carry and for further 

operation the carry propagate and carry generate is 

generated.The last bit carry will help to produce sum 

of the next bit simultaneously till the last bit. The 

carry generate and carry propagate are given in below 

equations. 

 

The above carry propagate Cp and carry generation 

Cg in equations 6&7 is black cell and the below 

shown carry generation in equation 8 is gray cell. The 

carry propagate is generated for the further operation 

but final cell present in the each bit operation gives 

carry. The last bit carry will help to produce sum of 

the next bit simultaneously till the last bit. This carry 

is used for the next bit sum operation, the carry 

generate is given in below equations 8. 

 

 

 

Post-processing stage: 

It is the final stage of an efficient P.P.A adder, the 

carry of a first bit is XORed with the next bit of 

propagates then the output is given as sum and it is 

shown in equation. 

Each bit carry undergoesthe post-processing stage 

with propagateand used for two sixteen bit addition 

operations which gives the final sum. 

The first input bits goes under pre-processing stage 

and it will produce propagate and generate. The carry 

generates and carry propagates are produced by carry 

generation stage with the help of propagates and 

generates which undergoes post-processing stage to 

give the final sum. The step by step process of 

efficient P.P adder. 

The Efficient P.P adder structure is looking like tree 

structure for the high performance of arithmetic 

operations and it is the fastest adder which focuses on 

gate level logic. It designs with less number of gates. 

So, it decreases the delay and memory used in this 

architecture. 

To implement this design, Parallel prefix adder is 

designed with modeling of data flow style. Here we 

are using 32 bit parallel prefix adder and it is useful 

to avoid the overlap of sub-terms of the prefix. To 

minimize the number of calculating steps, dot 

operator is associated in this technique. In this 

operator two cells are prepared, one is odd-dot and 

the second one is even-dot, represented as dark and 

light symbols like ■ and □ respectively. The first 
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cells are active in low inputs and produce the active 

high outputs. And second cells are active in high 

inputs and low outputs.  

Parallel prefix adder has the lower delay of power 

when compared with other adders. Power will be 

saved by using this method than that of other 

methods. This is more suitable design and method for 

Arithmetic Logic Unit to work properly and 

accurately. It is also useful for yielding good 

performance in the calculating the data. 

 

 

 

 

 

 

 

 

IV.RESULTS 

TECHNOLOGY SCHEMATIC 

 
OUTPUT WAVEFORM 

 
 

V.CONCLUSION 

In this paper, a new approach to design P.P adder 

concentrates on gate levels to improve the speed and 

decreases the area.It is like tree structure and cells in 

the carry generation stage are decreased to speed up 

the binary addition. The great advantage in reducing 

delay is offered by the proposed adder addition 

operation. 
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