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VLSI Design of 64bit x 64bit High Performance Multiplier with Redundant Binary Encoding





ABSTRACT
For multiplier dominated applications such as digital signal processing, wireless communications, and computer applications, high speed multiplier designs has always been a primary requisite. In this paper a high performance 64x64 bit redundant binary (RB) multiplier have been designed by using recently proposed redundant binary encoding approach to eliminate the error correcting word and a delay efficient parallel prefix Ling adder for final redundant binary to normal binary (RB-NB) conversion. Since redundant binary (RB) representation allows carry-free addition and adaptability, it has been used in 64x64 bit high-performance RB multiplier design for summation of partial product terms. The design of multiplier also reduces redundant partial product accumulation stage when eliminating the error correcting word which improves the complexity and the critical path delay. The performance of RB multiplier design compared with conventional RB modified booth encoding multiplier (CRBMBE). The comparison is based on synthesis result obtained by synthesizing both multiplier architectures targeting a Xilinx FPGA in terms of area and delay analysis.



       
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In fast digital multiplier design, modified Booth encoding algorithm is an efficient way to reduce the number of partial products by grouping consecutive bits in one of the two operands to form the signed multiples. 
· Modified Booth Encoding (Radix-4) can adequately be connected to lessen the quantity of incomplete item columns to half in parallel multipliers. 
· In order to overcome the overheads of existing Booth encoding algorithms, covalent redundant binary Booth encoding was used.
· By removing hard multiples in the Digital multiplier of the processor, Digital multiplier will perform much faster than existing method. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this paper a high performance 64x64 bit RB multiplier has been designed, using preceding techniques to overcome the problems in traditional multiplier design. 
· A radix-16 RB Booth encoder can be used to overcome the hard multiple problem and avoid the extra ECW, but at the cost of doubling the number of RBPP rows.
· A new radix-16 Booth en-coding (RBBE-4) technique without ECW has been pro-posed; it avoids the issue of hard multiples. 
· When we go for higher adders the time is increases due to complexity and irregularity.
2.2. PROPOSED SYSTEM 
· The proposed method overcomes the hard multiple generation problem of NB Booth encoders without incurring any correction vector.
· Several techniques to achieve RB-NB conversion hasbeen proposed, which has the advantage over CLA’s.
· Many algorithms and architectures have been proposed to design high-speed and low-power multipliers.
· The proposed designs achieve significant reductions in area and power consumption compared with existing multipliers when the word length of each of the operands is at least 32 bits.
· The proposed RBMPPG-2 can be applied to any bit RB multipliers with a reduction of a RBPP accumulation stage compared with conventional designs.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· To accelerate the overall performance of the systems, designing high performance multipliers has always been one of the main objectives for system designers.
· To achieve the multiplication process more efficiently, numerous high performance algorithms and architectures have been proposed.
· This paper presents a high performance 64x64 bit Redundant binary multiplier with modified redundant binary partial product generator, RB summing tree, and 128 RB to NB Converter.
· The Power delay product is a commonly used metric for combined performance in terms of delay and power consumption.
· It is one of the most useful methods for designing an area efficient RB MBE multipliers with power-of-two word length. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Signed-digit number representations for fast parallel arithmetic
	A. Avizienis, 
	Signed-digit representations limit carry-propagation to one position to the left during the operations of addition and subtraction in digital computers.

	High-speed VLSI multiplication algorithm with a redundant binary addition tree
	N. Takagi, H. Yasuura, and S. Yajima, 
	In n bit binary integer multiplication, n partial products are first generated and then added up pairwise by means of a binary tree of redundant binary adders.

	A high speed multiplier using a redundant binary adder tree
	Y. Harata, Y. Nakamura, H. Nagase, M. Takigawa, and N. Takagi, 
	In the new algorithm, n-bit multiplication is performed in a time proportional to log/SUB 2/ n and the physical design of the multiplier is constructed of a regular cellular array.

	A 8.8-ns 54x54-bit multiplier using new redundant binary architecture
	H. Makino, Y. Nakase, and H. Shinohara, 
	In this architecture, a pair of partial products is converted to one RB number by inverting one of the pair without additional circuitry or latency.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility

2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005

CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    The high performance 64x64 bit RB multiplier architecture has been designed in this paper, by considering a tradeoff between area, power and delay. This design eliminates ECW that is introduced by the previous design. Therefore RBPP accumulation stage is saved. The new RB partial product generation technique can be applied to proposed design to reduce the number of RBPP rows from [N/4 +1] to [N/4]. An area efficient Modified RB partial product generator introduces modest delay in our architecture which has been minimized by means of delay efficient RB-NB converter to some extent. The designed approach for 64x64 bit RBMBE multiplier shows improved performance over CRBMBE multiplier in terms of area and delay. 
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