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Abstract : In this approach, the selection of carrying free operation takes place in modulo residue converters. The residues are used to
calculate the results of given arithmetic functions. An arithmetic unit is a special unit used to calculate any type of calculation in VLSI
circuits. In modern technology, the size of VLSI chip is decreased for every one-and-half years. The performance of VLSI increases
in terms of the area, and power consumption. The existing design contains reverse residue converters using prefix operator used to
reduce delay requirements, the drawbacks in this design is power consumption increases and area increases due to its critical path.
This project deals with residue converters by further enhancement a self-selection of modified carry is used. The implementation can
take place using FPGA to reduce area and power concerns.

Index Terms - Residue reverse converters, modified CSLA, BEC converters, modified residue prefix operation.

l. INTRODUCTION

In recent years, many industries, and other technologies acquire better design to develop their quality of the work by adding extra
features and modify their design to make better performance in IC Chip. The size of VLSI chip is decreased for every 18 months
According to Moore's law. By changing the chip size, the number transistor spacing is going to be decreased. The change of the
features will fasten the execution speed and provide better trade-off to their speed, area, power. Large integration of 1C takes place by
integrating all active and passive elements in a single chip. The size of the chip going to be decreased by using suitable methods of
using recent technology. An Adder is a common basic component of any integrated designs. There are different types of adders’
operations takes place to perform the addition, subtraction and for other operations performed logically. Many advanced technologies
are held in many industries to perform takes for recent use. Many companies take it a challenging task to make a new design to reduce
their size and increase their performance to provide a better trade-off between area and power. Residue converter is a design used only
for the converting conventional data to the binary form. The main task of it for many applications like; fault tolerance, error
correction, and detection, and for preprocessing of the image. The main approach in this is to reduce [1], the slow operation and
increase computation speed. Parallel prefix adder operation is to secure the data a better way and adds easy methods for faster
computation speed and make approximate result values and make the performance check. The increase the wider chain leads complex
of design. So, the selection of modified carry operation takes place to reduce the carry waiting time and make a simple design for
calculating area and power.

Il. TYPES OF RESIDUE CONVENTIONAL ADDER

The Numbering Systems uses both forward and reverse converters to form small integers to make large integers representation. the
below figure shows the block diagram for residue converters ;
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fig: Residue Number System
In the field of digital arithmetic computing, RNS can place an important role. These conversion systems can complete their entire

operation using a finite set of modular addition. Modular arithmetic’s can done to produce a small set of residues to form large unique
integer sets .The below figure shows the best choosing of selecting an appropriate value among a finite number of small integer

values using multiplexer;
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Fig: Modular residue operation

11l EASE OF USE
The selection of modified carry operation takes place by using BEC Converters for entire design in place of RCA Adders. The

main purpose of BEC Adders is willing to decompose transistor spacing will reducing large gate count.

1 03 N Wy

Sain Wty S| Sol1)

Fig (ii). Modified carry select adder

The proposed design used in place of reverse residue systems to reduce propagation speed and reduce the gate-transistor count.
The power factorization in this is estimated using Analytical X power analyzers. The propagating delay and device utilizations
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consider using the synthesis report. Existing design contains large LUT’S and large device occupancy compared to proposed MCSA
adders. The delays in this reduced compared to existing approach.

IV EXISTING CONVENTIONAL REVERSE CONVERTER DESIGN

I. AREA-POWER PERFORMANCE IN MODULAR REVERSE RESIDUES
Due to large module sets the logic operations increases then complexity increases and large space takes by them. The power
consumption increases due to large modules occupancy in this process. The performance of power-delay product values can be
synthesized in synthesis report and power factor can be calculated using X power analyzer. In this design the power and delay can
calculate using a number of prefix operators to reduce the delay produce. So, prefix operators uses large wiring complexities to
increase propagating carry speed and large power occupancies for entire operations cost.

11.CARRY-SELECTION OPERATION

The carry-select adders contain selection of two sets of cascading ripple adders with different carry input values. The prime

advantages of using ripple adders are reducing waiting time for carry and reduction power using low power techniques. Ripple adder
is the heart of CSA adder to its cascading structure and selection of carry using multiplexers. Due to large number of bits CSA adder
is disadvantage based on area. Each cascading stage of RCA adder occupies a set of full adders and half adders charges large gate
area. The basic structure of 2-bit carry select adder;

éééé

Fig (i): Structure of 2-Bit carry select adder
Due to large gate count and large transistor spacing the area and delay in this adders increases. so, a number of applications should be
developed in day-to-day designs to decompose transistor spacing and reduce gate count.
Equations:
Residue systems are used to calculate N integers;
{m1, mz, ms,..., mn }
Let X is a least integer with M modules then,
= X modulo m;

Mlxed radlx (or) Chinese remainder theorem is important algorithm techniques used in re5|dues to form uniform finite set of mixed
representations.
V. METHODOLOGY

In this design, the main function of CSA Adder is to reduce the delay and increase their computation speed. The area and power
reduction of adder can takes place by reducing a large gate and then decreases the number of transistor count. The major disadvantage
of using these adders is it’s large area occupancy and large power consumption. So, to reduce these limitations the modified
conventional adders are used to compress large area and reduce the large power consumption. The calculation of area can be shown
by using schematic report and X power analyzer is a tool used to calculate the output power.

VI RESULTS AND DISCUSSIONS

The design of selecting the modular residue carry adders takes place using Xilinx Sparten3E Device. Modified conventional carry
adders are important cascading structure with no carry waiting time and propagate carry by initial representation with carry-in 0 and
1.The entire design for this adder takes place by using VHDL Language and choosing target Device by using sparten3e. MCSA is
important structure for its cascading of RCA adders. The area occupancy of MCSA adders can be synthesized using synthesis report
shown in fig (i).
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I. Synthesis Report:

Fig (i) Synthesis Report for modified conventional CSA adder

The performance carry select operation can be known using simulation Report. The schematic figures in this can be done using RTL
Schematic. The simulation report for CSA adder shown in below fig (ii).
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Fig (ii).mS'imuIation Report for conventional CSA adder

The Schematic form of CSA adders contains a number of cascaded RCA adders which is used to estimate the output of the target
device. The schematic view of cascaded CSA adders can be shown in below fig (iii)
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Fig (iii). CSA Adder Schematic view

In VLSI designs, the structure of residue converter design using modified conventional CSA adders can takes place with the help of
RTL Schematic. The number of logic blocks for the entire design can be viewed using schematics can be shown in fig (iv).
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Fig (iv). RTL Schematic for MCCSA Adder

The number of buffer cells can be presented in the residue carry select adder to view the target device by using Xilinx ISE 14.7 .The
Spartan 3e is the one of the family in FPGA to focus output of target blocks. Hardware Description language can be used to generate
the entire program. The RTL Schematic buffer cells can be shown in below fig (v).
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Fig (v). RTL Schematic Buffer cells

11. Output Power Analysis:
X Power analyzer is the important tool to generate the output power by changing their frequency in Mhz. The Existing power analysis

of residue prefix converters is more due to number of logic gates and large space occupied by transistors. The output power for
existing residue reverse converter design shown in below fig (vi).

e B E

Fig (vi). Existing Power for reverse prefix operator design

The output power for conventional MCSA adder generates 80mws of less power compared to existing residue converters design
shown in below fig (v).
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Fig (vi). Output power for conventional MCSA adder
Figures and tables:
Carry select adder is one of the fastest adders to produce large computation speed and form fastest adders’ structure. It has RCA
Adders, and multiplexer for the design of conventional adders. The circuit diagram for Normal CSA adder can be shown in fig [1].
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Fig [1]. Normal structure for CSA adder
The dual ripple carries present in CSA adder to produce carries inputs and selecting the carry bits takes place by using multiplexer
gate. Due to ripple carry adders, it acquires large number of gates which results large area occupancies shown in below fig.
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Fig [4] ripple carries structure
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Fig [5] basic circuit diagram for MUX
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Fig [6] Logical operation for MUX
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Fig [7] Critical path for CSA Adder

The major disadvantage of using Conventional CSA Adders its area and power consumption due to twice operation for RCA adders.
The number of logical gates and transistor count increases due dual RCA Adders. So, in place of RCA operations Excess -1-Bit
converters are used to compress the large area occupancy. The modified CSA Adders can be shown below;
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Fig [8] modified conventional CSA Adder
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Fig [9] BEC Converter

Tablel: performance analysis of adders
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| 4-bit S-bit 16-bit
Typesof Adders Area |Pow Dela| Arem |Powe Dd Area | Powe Dd
erfm | ylin rfin a2y rin | ay
mW) | ns} mW) (i mW) | (in
ns} ns)
RippleCarry Adder | Sliced | 560 1390 | Slice- | 3605 | 185 Slice | 5605 333
LUTO8 | 5 2 ® % 18 78
Lo-14 LUT-15 LUT-
LO-26 32
| 10-50
{ Carry LookAhead | Skice0$ | 56.0 | 1139 | Slice- | 3605 | 157 Shice | 5605 264
| Adder WIS (s |7 |8 ® |1 86
LO-14 WT-15 LUT-
10-26 33
| 10-50
| Carry Sdect Adder | Slice06 | 56.0 | 1153 | Shice- |56.05 149 Slice | 5605 199
LUT-11 |5 7 13 w 30 34
DO-14 LUT-24 LUT-
LO-26 56
‘ 10-50
Carry Save Adder Slice03 | 56.0 | 912 | Slice- | 5605 | 150 Slice- | 5605 | 184
LUTO6 | 5 13 % 31 35
Lo-1£ LUT-23 LUT-
1026 54
1O-50
| Carry Increment Slice03 | 56.0 | 903 | Slice- |3605 141 Shce | 5605 232
Adder LUTD6 | 5 11 4 24 49
Lo-14 LUT-20 LUT-
1027 4z
| 11051
Carry Skip Adder | Slice04 | 560 | 1332 | Slice- | 3605 | 153 Slice | 5605 | 185
LUTO8 | 5 1 ] 5 4 52
Vo1 LUT-15 LUT-
1/0-26 25
1050

Table 2: Area and power performance for existing and proposed model

S.NO ADDERS Area Power

1. Existing residue | 2156mm? | 103mwW
reverse
converters

2. Conventional 72mm? 91mw
CSA Adder

3. Proposed MCSA | 51mm? 80mw
adders
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