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A Decoder for Short BCH Codes With High Decoding Efficiency and Low Power for Emerging Memories





ABSTRACT
In this paper, a double-error-correcting and tripleerror-detecting (DEC-TED) Bose–Chaudhuri–Hocquenghem (BCH) code decoder with high decoding efficiency and low power for error correction in emerging memories is presented. To increase the decoding efficiency, we propose an adaptive error correction technique for the DEC-TED BCH code that detects the number of errors in a codeword immediately after syndrome generation and applies a different error correction algorithm depending on the error conditions. With the adaptive error correction technique, the average decoding latency and power consumption are significantly reduced owing to the increased decoding efficiency. To further reduce the power consumption, an invalid-transition-inhibition technique is proposed to remove the invalid transitions caused by glitches of syndrome vectors in the error-finding block. Synthesis results with an industry-compatible 65-nm technology library show that the proposed decoders for the (79, 64, 6) BCH code take only 37%–48% average decoding latency and achieve more than 70% power reduction compared to the conventional fully parallel decoder under the 10−4–10−2 raw bit-error rate.



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The maximum clock speed of the decoder is limited by the process technology and the complexity of the decoder.
· A useful property of the syndromes is that if all calculated syndromes are zero, then no errors exist in the received message.
· This makes it possible to only calculate a limited set of syndromes, and then apply the relations to expand them into the full set of syndromes. This decreases the overall area and power requirements of the decoder.
· Information theory tells us that coding systems exist that allow us to use noisy communication channels reliably.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The emerging memories are fighting with diminished reliability, when the memory scales down, as a solution for this problem error-correcting code and its encoder or decoder circuits have developed.
· The adaptive error correction gives high decoding efficiency and invalid transition technique reduce the power consumption issue in conventional BCH decoders.
· When continuously non error code words are entered into the decoder, the impact of invalid transition in the power consumption is strong. 
· When a non-error code word is appeared on decoder, the syndrome-coefficient of reverse error location polynomial- and error vector are settled to 0. 
2.2. PROPOSED SYSTEM 
· In this paper, an encoder and decoder system is proposed using (BCH) double error-correcting and triple-error detecting (DEC-TED) with emerging memories of low power and high decoding efficiency. 
· The proposed invalid transition inhibition techniques and adaptive error correction are applied to the decoder.
· A particular clock called the Error Correcting Clock (ECC clock) is adopted in the decoder to bring about the control signals.
· The proposed LLC has a new reading circuit with a dualsensing redemption scheme that improves STTMRAM performance along with standard error correction code (ECC).
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In this paper, we propose a high-decoding-efficiency and low-power BCH decoder with DEC and triple-error-detecting (DEC-TED) capability for emerging memories.
· To simply increasing the memory yield, ECC can be used to optimize memory performance regarding density and energy consumption.
· As non- or single-bit errors are considerably more likely than multibit (double-bit or triplebit) errors despite the increased raw bit-error rate (RBER) in nanotechnology, it is inefficient to deal with non- or singlebit errors with a DEC-TED decoder in terms of latency and power, which leads to reduced decoding efficiency. 
· A DEC-TED BCH decoder using an adaptive error correction and an invalid transition inhibition technique is proposed to achieve the high decoding efficiency and low-power consumption. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Fast decoding ECC for future memories
	P. Amato, S. Bellini, M. Ferrari, C. Laurent, M. Sforzin, and A. Tomasoni, 
	The low latency requirement prevents adopting iterative or sequential processes in the encoding and decoding phases-as traditionally done for storage application based on Flash NAND technology. 

	Embedded STT-MRAM for energy-efficient and costeffective mobile systems
	S. H. Kang, 
	STT-MRAM is a logic-friendly nonvolatile memory that can realize a combination of high speed, low energy, and high endurance. 

	Ultra fast, two-bit ECC for emerging memories
	P. Amato, C. Laurent, M. Sforzin, S. Bellini, M. Ferrari, and A. Tomasoni, 
	The decoding time can be further reduced to few ns using smaller gate length logics.

	Enhancing the reliability of STT-RAM through circuit and system level techniques
	Y. Emre, C. Yang, K. Sutaria, Y. Cao, and C. Chakrabarti, 
	These memories have reliability issues that need to be better understood before they can be adopted as a mainstream memory technology.



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:
    This paper presented a (79, 64, 6) BCH DEC-TED decoder with high decoding efficiency and low power for emerging memories. We proposed an adaptive error correction technique that chooses a different decoding algorithm depending on the error conditions in a codeword, to improve the decoding efficiency regarding delay and power consumption. Also, to avoid the high dynamic power consumption problem in conventional fully parallel BCH decoders, the invalid transition inhibition technique was adopted by using FFs and a specific ECC clock. In comparison to the conventional PA- and LUTbased DEC-TED decoders, the average decoding latency of the proposed decoders is less than half that of the conventional decoders with an RBER of 100 ppm. Due to the added blocks, the area increases by 18% and 1.4% in the PA- and LUTbased decoders, respectively. However, this overhead can be decreased with an increased latency constraint of the decoder. The proposed PA- and LUT-based decoders achieve 75% and 70% power reduction on average in comparison to the conventional decoders, respectively. This paper provides a promising ECC decoder solution to achieve the target yield even with a high RBER, especially for high-performance and low-power applications using emerging memories. 
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