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ABSTRACT 
Adders are considered to be an essential segment in the computerized framework as a result of their wide 

use in numerous other advanced operations like subtraction, augmentation and division. Even many different adder 

structures can be done using serial and parallel type of adder structures and many researches were taken for the 

design of high speed, low area, reduced delay, high efficient adders.For example, Carry select viper, convey skip 

snake, swell convey snake, convey look ahead snake, convey spare viper and so on., possess many varied adder 

configurations each with different attributes but some adder circuits tends to have little drawback. This paper focuses 

on optimized architecture for Montgomery modularmultiplication. Adders are used in almost all the applications like 

digital signal processing or also in many embedded systems. In this paper, high speed, area efficient, critical path 

delay reduction in Montgomery modular multiplication can be done using the adder such as carry select adder. 

Because Carry select adder consumes less area and delay and this adder increases the speed and efficiency of the 

modular multiplication operation than the previously exiting adder techniques, project simulation will be done on 

Xilinx. 
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1. INTRODUCTION 

In this paper, carry select adder configurations were used in the Montgomery modular multiplication for 

achieving high speed multiplier with area efficient, low power consumption and also with critical path delay 

reduction. In the existing techniques, many different adder logics were used for attaining efficient multiplier output 

but they ended with some drawbacks. For the Montgomery multiplier operations some adder combination gives 

greater merit but some combinations provide only a tremendous circuit complexion. This carry select adder circuits 

provide greater advantage for performing multiplier operation (Gayathri & Kavitha, 2015). More portable gear, for 

example, cell phones, PCs and Personal Digital collaborators (PDA) are in the need of VLSI concepts for the low 

area, delay and increased efficiency inthe circuit. Higher circuit speed is attained by applying incrementation and the 

concatenation schemes to grow the efficiency of the conventional carry select adder in the modular multiplier design 

implementation (Kaarthik, 2017). High efficient adders like carry select and carry skip adders are used in the 

multiplier operation for their low area and delay properties based upon their battery condition. VLSI faces wide 

challenge in the reduction of power consumption in the devices and this carry select adder provides low equipment 

cost and diminishment of basic way delay at the costs of additional clock cycles for performing one secluded 

augmentation prepare. The current square root convey select snake is executed for bringing down the postponement 

in the circuit where all the square root CSLAs is arranged in a cascaded structure (Kavitha & Palanisamy, 2013). 

This design provides parallel carry propagation for reducing the delay in the area. In the proposed method we uses 

carry select logic in the Semi Carry Save (SCS) for attaining an optimized result in the area and delay when compared 

to the conventional one (Vivek & PalanivelRajan, 2016). 

Related Works: 

Semi Carry Save Adder: It is an input and output operand which is in the form of binary representation. It requires 

intermediate results in the form of carry save format to avoid carry propagation (Palanivel Rajan, 2014). Each and 

every modular multiplication ends with binary representation with the help of formatconversion which is done by 

using extra carry propagation or reusing the convey spare snake (Mohanapriya & Vadivel, 2013). 

Full Carry Save Adder:It is also input and output operand. Let us consider A,B,S in convey spare arrangement in 

(FCS) when it is divided into (AS, AC), (BS, BC), (SS, SC) each carry save format (A, B, S) are combine with save 

and carry format which is used to avoid format conversion (Palanivel Rajan & Sheik Davood, 2015). It requires only 

less clock cycles to achieve the carry save format in FCS. Some problems are arriving in FCS due to number of 

operands and also high level usage of carry save adder. Registers used in adders are also increased which leads to 

doubles the clock cycles in FCS (Vijayprasath & Palanivel Rajan, 2015).When compare Semi Carry Save snake 

(SCS) and Full Carry Save viper (FCS) hardware complexity is more in FCS than SCS. More critical path is used in 

FCS so, we move to energy efficient of FCS to improve the critical path in FCS. It is used by four to two levels CSA 

to improve the efficient in FCS. There are two things to be considered while using the two levels of carry save adder 

that is energy dissipation and throughput. While using two levels of FCS energy dissipation is very low and also 

throughput is very high which has some advantages for modified energy efficient of FCS. Some demerits in modified 

FCS such as high territory multifaceted nature and furthermore long basic way delay in modified FCS. 
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Techniques: Some techniques are used to improve the efficiency, reduce the area delay and hardware complexity. 

Parallelization, high radix and systolic array techniques are combined with carry save adder in modular multiplication 

(Vivek, 2016). The performance of modular multiplication with various techniques improves the output performance 

in carry save format. These are the techniques which improves the energy efficient performance in carry save format 

in modular multiplication. It has demerits in modified techniques in carry save such as high hardware complexity 

and also high power or energy dissipation. It is undesirable for portable systems used in carry save format techniques. 

Modified new Semi Carry Save adder (SCS) is introduced due to some technical problems in SCS adder which has 

only one level carry save adder (Palanivel Rajan & Dinesh, 2015). 

Modified Semi Carry Save Adder (SCS): New modified SCS modular multiplication has just a single level convey 

spare viper. It has simple addition operation for modified new SCS in simplest way of modular multiplication. In 

addition it has B+N and design transformation method to improve the efficiency. Combination of B+N and design 

transformation leads to short basic way in modified SCS. It has low hardware cost for adapted modular multiplication 

(Palanivel Rajan, 2016). It has complications used in B+N and format conversion such that it requires extra clock 

cycles this is one of the difficulties faced by altered multiplication (Palanivel Rajan &  Sukanesh, 2013). To overcome 

this problem, B+N and format conversion of one level CSA is divided into three input CSA and two level serial two 

input CSA so, one level of modular multiplication requires only less clock cycles. The improved modular 

multiplication has high throughput and smaller Area Time Product (ATP).  

Montgomery Multiplication Algorithm: Semi Carry Save (SCS) adder is divided into (SS, SC) in which shifting 

standard addition (S) is that the intermediate end in carry save format to avoid the long carry propagation (CPA). 

2bit CPA multiplexers and registers take thirty two clock cycles that has two thirty two bit inputs and one 32 bit 

output at each clock cycles for carry save format conversion of a 1024 bit SCS primarily based Montgomery 

multiplication. Carry propagation for format conversion is increased when the area critical path is high in SCS-MM1. 

SCS MM1 and SCS MM2 have longest carry propagation (Sundaravadivu and Bharathi, 2013). 

  
Figure.1. SCS based Montgomery Multiplier 1 Figure.2. SCS based Montgomery Multiplier 2 

Algorithm: Radix-2 Montgomery modular multiplication 

Inputs: A, B, N (modulus) 

Outputs: S[k] -> S [0]……. S [N] 

1. S [0] = 0 

2. fori=0 to k-1 

3. qi= ( S [i] 0 + Ai *B0 ) mod 2 

4. q0= ( S [0] 0 + A0 *B0 ) mod 2 

5. q0= ( 0 + A0 *B0 ) mod 2 

6. q0= (A0 *B0 ) mod 2 

7. S [i+1] = ( S [i] + Ai *B+ qi * N) / 2 

8. S [0+1] = ( S [0] + A0 *B+ q0 * N) / 2 

9. S [1] = ( 0 + A0 *B+ [(A0 *B0 ) mod 2 ]* N) / 2 

10. if ( S[K]>=N) 

11. S[K]=S[K]-N 

12. return S[K] 

In this section, A, B, S are in carry save which is divided into (AS, AC), (BS, BC) and (SS, SC) in FCS. In 

which further divided into FCS MM1 and FCS MM2. In which FCS MM1 has three levels carry save format and 

FCS MM2 has two levels carry save format. FCS MM2 of two levels carry save format is further divided into BS, 

BC & N in DS & DC (Sridevi & Prasannavenkatesan, 2016).  
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Figure.3. Montgomery Multiplication using Carry Select Adder 

In the FCS strategy, two extra 4 to 1 multiplexers by Ai & qi are required. To reduce one level of CSA, to 

add two a lot of registers to store DS & DC (Palanivel Rajan, 2010). banking industry MM2 has some difficulties 

such as high hardware price and a lot ofimportant path delay once compare with FCS MM1 (Palanivel Rajan, 2012). 

A Carry-Skip Adder which is referred to as by carry-bypass adder. It is adder that reduces thedelay efficient is a 

smaller amount than the carry choose adder. A Block-Carry-Skip-Adder is formed by exploitation many carry skip 

adder (Palanivel Rajan & Vivek, 2016). 

2. PROPOSED METHOD 
We are propose a new SCS –based Montgomery MM algorithmic program by cut back the essential path 

delay and clock cycle range reduction, quotient pre-computation reduction. This architecture planned to cut backthe 

desired clock cycle for finishing one MM (Selvi & Sribhuvaneshwari, 2015). 

 
Figure.4. Montgomery Multiplication using Carry Select Adder 

In above structure depends on input and output, the sum and carry are generated independently. The reduced 

delay is attained by the sum will be selected based on the carry input.We can achieve minimum delay by using the 

design of a 32-bit carry-skip adder. The group generate and group propagate functions are generated in parallel with 

the carry generation for each block. This architecture delivers the sum and carries outputs in lesser unit delays than 

existing carry-skip adders (Renuka & Kavitha, 2013). 

An addition operation is made possible by using two stages. In the first stage, full ripple carry addition is 

performed in each of the carry ripple blocks with an associated carry-skip operation to get carry-in inputs for the 

next block operation and in the second stage the obtained carry in inputs were summed to get the finalized output 

(Selvi & Thangamani, 2014). 

3. SURVEY CONCLUSION 

We have analyzed the concepts of binary to excess1 converted (BEC) and conventional carry select adder 

(CSLA) to identify the data dependence and redundant logical operations. To remove the extra redundant for better 

performance and to add the new formula in the concept of carry select adder. In the proposed methodology, carry 

select operation is carried out before the calculation of ultimateadd operation that is vary from typicalthought. By 

using the carry ‘1’ and ‘0’ of input which makes the more optimized output in carry select method. With the guide 

of optimized outputs, an efficient Montgomery modular multiplication is obtained by using CSLA. The modified 

method gives less delay and more energy. The survey result shows 48% less delay and 50% more efficiency than 

pervious method. 
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