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Abstract – The design of reverse convertor using parallel 

prefix adder based mostly multiplier for residue numeration 

system is projected. Today the parallel prefix adders aren't 

used although it provides vital delay reduction and high 

speed operation due to higher power consumption. The novel 

specific hybrid parallel prefix adder elements that 

compensate the delay and power consumption within the 

existing system are applied to style the reverse convertor. 

Totally different parallel adder structures are analyzed 

among that the brent Kung prefix network is used for the 

parallel prefix addition due to the minimum diffuse. Within 

the projected system the high speed parallel prefix adder 

styled for modulo (4n+1) addition for n=5 and thereby 

planning the multiplier by using the shifting operation within 

the same design.  
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(RNS), Reverse Converter. 

 

I. INTRODUCTION  
 

The Residue numeration system plays a major role 

within the battery based and moveable devices due to its 

low power options and its competitive delay. The Residue 

number system reverse device is intended with parallel 

prefix addition by using new parts methodology for higher 

speed operation [1]. The RNS consists of 2 major parts 

forward and also the reverse device that are included with 

the present digital system. The forward device perform the 

process of converting the binary number to modulo 

number while the reverse converter perform the process of 

reverse converting modulo number to the binary number 

that is the hard and time consuming method compared 

with the forward device. The basic RNS ideas like 1) RNS 

definition with properties and their applications, 

2)consideration of modulo set choice, 3) design of forward 

device, 4) modulo arithmetic units,4)propose of reverse 

device are discuss[2]. The voltage over scaling (VOS) 

method is useful to the residue number system to achieve 

high energy efficiency. The VOS method introduces soft 

errors that degrade the performance of the system. To beat 

these soft errors a new method is implemented known as 

joint RNS-RPR (JRR) that is that the mixture of RNS and 

also the reduced precision redundancy. This method 

provides the advantage of fulfilling the fundamental 

properties of RNS includes shorter critical path, reduced 

complexness and low power [3]. New Architectures are 

given for the module sets (2n-1, 2n, 2n+1) for the change 

from the residue to the binary equivalent [4]. Here the 

speed and also the price are major concern. Distributed 

arithmetic principles are used to perform the scalar 

product computation in [5].The input file that are within 

the residue domain that are encoded using the 

thermometer code format and also the outputs are encoded 

using the One hot code format. Compared to the 

conventional technique that used code format, the 

projected system that achieves higher operating speed. The 

residue number system that provides carries free addition 

and totally arithmetic operation [6], for many applications 

like digital signal process and cryptography [7]-[11]. In 

paper present a comprehensive technique that uses the 

parallel prefix adder in selected position, thereby uses the 

shift operation on one bit left style a multiplier on a similar 

style module to attain a fast reverse device design. The 

usage on parallel prefix structure within the style ends up 

in higher speed operative meanwhile it will increase the 

area and power consumption. So as to compensate the 

tradeoff between the speed, area and power consumption, 

a unique specific hybrid parallel prefix based adder parts 

are used to style the reverse device. This hybrid style that 

provides the significant reduction within the power delay 

product (PDP) metric and ends up in considerable 

enhancements within the area time² product (AT²) 

compared with the standard converters while not using 

parallel prefix adders.  

 

II. LITERATURE SURVEY  
 

Supriya A. A. E. Zarandi et.al. “Reverse Converter 

Design via Parallel-Prefix Adders: Novel Components, 

Methodology, and Implementations” In this paper author 

presents a technique that may be applied to most of this 

reverse convertor architectures to enhance their 

performance and modify the cost/performance to the 

appliance specifications. Moreover, so as to produce the 

specified tradeoffs between performance and price, new 

parallel-prefix-based adder elements were introduced. 

These elements are specially designed for reverse 

converters. Implementation results show that the reverse 

converters based on the advised elements significantly 

improve the speed compared with the initial converters, 

that don't use any parallel-prefix adder, and reduce the 

power consumption compared with the converters that 

completely adopt parallel-prefix adders. 

Somayeh Timarchi et. al. “Unified Addition Structure 

for Moduli Set {2n-1, 2n, 2n+1} Based on a Novel RNS 

Representation” in this paper author planned a new 

redundant range illustration particularly, the Stored-Unibit 

RNS, which might be with efficiency used for the modulo 

set. It presents an encoding that's appropriate for all 
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modulo 2n-1, 2n+1 and 2n that allows the construction of 

a unified style for the 3 modulo adders. During this 

method one will construct fault-tolerant RNS processors at 

the expense of low hardware redundancy. Author proposal 

makes use of associate n-bit binary adder together with a 

little quantity of additional logic. Another advantage of the 

new illustration is that it simply employs standard parallel-

prefix carry computation unit (or any fast addition 

methods) with none additional stage for end-around-carry 

of modulo 2n±1 additions. Moreover, the planned 

technique is less complicated than different state of the art 

modulo 2n±1 parallel-prefix adders. 

Ghassem Jaberipur et. al. “On Building General 

Modular Adders from Standard Binary Arithmetic 

Components” in this planned a unified methodology for 

planning modular adders that ends up in highly 

competitive styles, even in comparison against schemes 

that are restricted to special modulo. Our methodology 

additionally offers different blessings in style regularity, 

use of normal arithmetic building blocks, and ease and 

efficiency of incorporating fault tolerance schemes. The 

regularity introduced ought to ease VLSI layout and 

additionally render FPGA-based implementations 

additional attractive. the quality building blocks used 

include carry-save and carry-propagate adders that are 

extensively optimized for area, power, and a number of 

other composite figures of advantage over the years, and 

still undergo further enhancements. During this given 

quantitative comparisons of our styles with those 

previously published within the literature, using each 

detailed gate-level analyses and VLSI synthesis. The 

results pointed to benefits in latency, area, and/or power 

consumption, compared with different implementations 

showing in literature currently examining numerous 

possibilities for up our styles, with particular attention to 

forward and reverse conversion processes. 

Saeid Banhanfar et. al. “Reverse Converter for the 

Moduli Set {2n-1, 2n, 2n+1} Base on Grouping Number”, 

in this Reverse convertor is one among the most necessary 

problems in residue number system. During this paper, a 

unique and fast algorithmic rule for the conversion of 

numbers given in RNS is presented. Our projected 

technique relies on grouping numbers that has vital 

reduction in delay, compared to different ways. Moreover, 

it accomplishes reverse conversion while not applying the 

generic approaches like CRT and MRC. 

Bin Cao et. al. “A Residue-to-Binary Converter for a 

New Five-Modulo Set”, in this planned a new five-modulo 

superset {2n, 2n-1, 2n+1, 2n+1-1, 2n-1-1} valid for even values 

of. It retains the properties of the popular three-modulo set 

{2n, 2n-1, 2n+1} to produce for increased similarity and 

high-speed residue-to-binary conversions. compared with 

the present no superset five-modulo sets, the benefits are 

obvious as a result of the superset consists of modulo in 

sort of 2n +1 , that are proved within the literature to be a 

lot of efficient for the RAUs. Since modulo operations 

within the RAU are performed a lot of often than the 

residue-to-binary conversion, supersets are most well-

liked over no superset modulo sets. Comparison with the 

present non co-prime five-modulo superset, our residue-to 

binary device uses less hardware resource because of the 

elegant increasing inverses that have smaller hamming 

weights. 

J. Madhavi Latha et. al. “Parallel-Prefix Adders 

Implementation using Reverse Converter Design”, during 

this presents a technique that may be applied to most of 

this reverse convertor architectures to enhance their 

performance and change the cost/performance to the 

appliance specifications. the utilization of modular and 

regular parallel-prefix adders projected during this brief in 

reverse converters highly decrease the delay at the expense 

of significantly a lot of power and circuit space, whereas 

the projected prefix-based adder elements permits one to 

realize appropriate tradeoffs between speed and price by 

selecting the proper adders for the elements of the circuits 

that may benefit from them the most. Performance 

increased by using kogge stone adder implementation.  

 

III. METHOD  
 

The planned style, as shown in Fig.1 is that the reverse 

convertor style is implemented for (4n+1)modulo 

addition( n=5) planning the adder and additionally the 

multiplier by using a similar adder style while not using 

any parallel prefix multiplier structure for planning 

multiplier that is describe as follows. 

During this style, the adder style is implemented by 

using the Bk adder parallel prefix structure. Here the 

primary 2 operands are else by using the prefix adder 

preprocessing stage thereby generating the propagate and 

generate equation. the primary stage processed signal get 

passed to following stage known as the prefix carry tree, 

this stage once more computes, generate and propagate 

equation by using the previous output and every one the 

logic cells used within the berkelium adder network. These 

processed signals are passed to the post process block. 

 

 
Fig. 1. Parallel prefix adder based multiplier design 

 

The generated carry bits in initial 2 stages of the parallel 

prefix network get passed to the last stage. Again the 

generated and prorogated signal within the second stage 

get passed to the last stage known as the post process 

stage, this stage computes the total and also the carryout 
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signal by using the processed generate and propagate 

equation to style the adder for (4n+1) modulo addition for 

n=5.In that style the prorogated signal or the generated 

signal get left shifted to 1-bit position and so the total get 

obtained for planning the multiplier. 

A. Parallel Prefix Structure 
The parallel prefix structure helps to realize the faster 

operation within the reverse convertor style however 

causes increased power consumption. Within the existing 

system the novel specific hybrid parallel prefix adder 

based mostly parts are used to replace the present parts 

thereby reducing the power consumption and obtaining 

faster operation. 

 

 
Fig. 2. Basic Parallel prefix structure 

 

IV. CONCLUSION 
 

This paper has reviewed the in the main latest analysis 

trends and also the projected the planning of reverse 

device using parallel prefix adder primarily based 

multiplier for residue number system. Within the projected 

system the high speed parallel prefix adder is meant for 

modulo (4n+1) addition for n=5 and thereby planning the 

multiplier by using the shifting operation. During this 

paper we've got presented Low power and area efficient 

Reverse device style via Parallel-Prefix Adders. 
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