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Design of Area-Efficient and Highly Reliable RHBD 10T Memory Cell for Aerospace Applications






ABSTRACT
In this brief, based on upset physical mechanism together with reasonable transistor size, a robust 10T memory cell is first proposed to enhance the reliability level in aerospace radiation environment, while keeping the main advantages of small area, low power, and high stability. Using Taiwan Semiconductor Manufacturing Company 65-nm CMOS commercial standard process, simulations performed in Cadence Spectre demonstrate the ability of the proposed radiation-hardened-by-design 10T cell to tolerate both 0 → 1 and 1 → 0 single node upsets, with the increased read/write access time.



        	





CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The proposed Cell completely hardens DNU whereas the existing cell systems partially hardens DNU. The proposed cell has higher compilation time than the existing cell system. 
· It can be relieved by cold booting(restarting).In the combinational rationale circuit, when a molecule strikes a delicate node in a rationale door, the gathered charges may cause a transient heartbeat, i.e., a single event transient (SET), at the yield of the struck rationale entryway. 
· In this manner, the SET heartbeat may spread through the downstream rationale entryways landing at a capacity component, and the beat might be caught, along these lines prompting invalid worth maintenance. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The most vital issues faced by memories are due to single event upsets (SEUs) which are induced by radiation particles. 
· Another critical problem is that the speed and stability of SRAM decrease with voltage scaling which has been widely used in ultra-low power (ULP) applications such as implantable medical devices, wireless sensor networks and smart grids.
· In the radiation condition, for example, space and atomic blasts, the radiation impact has been one of the fundamental unwavering quality issues of electronic frameworks.
· The SRAMs, which are usually used in high speed cache, must cope with the voltage scaling trends to be compatible with the logic.
2.2. PROPOSED SYSTEM 
· To overcome multiple event upsets 12T memory cell was proposed and are effectively work in high radiation environments but consumes more power.
· The Proposed cell achieves complete SEU and DNU tolerance through feedback and buffering mechanisms among its internal nodes.
· The proposed BQCCM10T cell has high robustness and high Read Access time and Write Access Time.
· Due to the possibility of SRAM being affected by SEU at ground level and the three limitations mentioned above of applying the near/subthreshold voltage, there is a trend to propose soft error tolerant SRAM cells for highly reliable terrestrial low-voltage applications.



2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· When the charged particle hits a sensitive node of an integrated circuit, the induced charge along its path can be efficiently collected and accumulated through drift processes.
· Soft error robustness with radiation-hardenedby-design (RHBD) techniques is an increasingly important prerequisite in aerospace applications due to the above reasons and more complex cosmic radiation environment, and proposing a novel area-efficient and high-reliability RHBD memory cell is needed.
· All of the above RHBD cells are not suitable for aerospace applications in which RHBD memory cells with both area-efficient and highreliability properties are required in order to offer appropriate designfor-reliability systems. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Impact of scaling on neutron-induced soft error in SRAMs from a 250 nm to a 22 nm design rule
	E. Ibe, H. Taniguchi, Y. Yahagi, K.-I. Shimbo, and T. Toba, 
	The area affected by one nuclear reaction spreads over 1 M bits and bit multiplicity of multi-cell upset become as high as 100 bits and more.

	ICARE on-board SAC-C: More than 8 years of SEU and MCU, analysis and prediction
	C. Boatella, G. Hubert, R. Ecoffet, and S. Duzellier, 
	The correlation between SEU rate and the space environment is shown along with the evolution of the geomagnetic cutoff, the geographical dependence of the MBU multiplicity inside the SAA.

	Combined SEU and SEFI protection for memories using orthogonal Latin square codes
	A. Sánchez-Macián, P. Reviriego, and J. A. Maestro, 
	Radiation effects cause several types of errors on memories including single event upsets (SEUs) or single event functional interrupts (SEFIs). 

	Double node-upset-resilient latch design for nanoscale CMOS technology
	A. Yan, Z. Huang, M. Yi, X. Xu, Y. Ouyang, and H. Liang, 
	The latch comprises three interlocked single-node-upset-resilient cells and each of the cells mainly consists of three mutually feeding back Muller C-elements.







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:
    A novel RHBD 10T cell in TSMC 65-nm CMOS process is proposed in this brief. Compared with previous hardened 10T memory cell, the proposed cell can recover an error in any one sensitive node. The simulation results present that the penalty introduced for the proposed 10T cell is the increased write/read access time that may affect its applications with high-speed requirements. However, when considering the constraints of the target applications, compared with other hardened memory cells, the proposed RHBD 10T cell can be regarded as a good choice for aerospace applications as it provides a good balance among performance, area, power, and reliability for memories working at radiation environment. 
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