14









Radiation Hardened 14T SRAM Bitcell With Speed and Power Optimized for Space Applications






ABSTRACT
In this paper, a novel radiation-hardened 14-transistor SRAM bitcell with speed and power optimized [radiation-hardened with speed and power optimized (RSP)-14T] for space application is proposed. By circuit- and layout-level optimization design in a 65-nm CMOS technology, the 3-D TCAD mixed-mode simulation results show that the novel structure is provided with increased resilience to single-event upset as well as single-event–multiple-node upsets due to the charge sharing among OFF-transistors. Moreover, the HSPICE simulation results show that the write speed and power consumption of the proposed RSP-14T are improved by ∼65% and ∼50%, respectively, compared with those of the radiation hardened design (RHD)-12T memory cell.



      


            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the radiation environment, when the heavy ion is incident on the semiconductor material, the particles will be ionized. These excess charges will be collected by the sensitive nodes of the device.
· The charge sharing results in single-event–multiple-node upsets (SEMNUs), which is becoming the main effect of energetic particle strikes in emerging nanometer CMOS technology.
· The soft error rate (SER) in SRAM is increased with the technology scaled in the nanometer regime. In order to reduce the SER, numerous alternatives have been proposed to the standard 6T SRAM cell. 
· The main reinforcement method is through constructing special topology of transistor connections inside cells to achieve circuit-level protection. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· During the write operation, the feedback mechanism will be interrupted easily. 
· The charge sharing between transistors will be neglected. 
· To reduce the impact of charge sharing on N2 and N0 when P2 is hit by a particle, they are also moved away from P2. 
· Low-Power and High-Performance have become a burning issue in VLSI industries these days.
2.2. PROPOSED SYSTEM 
· In this paper, we propose the first radiation-hardened static random access memory (SRAM) bitcell targeted at low-voltage functionality, while maintaining high soft-error robustness. 
· The proposed radiation-hardened bitcell is a pioneer solution for embedded memories in low-power space applications.
· Various bitcell designs and architectural techniques have been proposed to enable operation deep into the subthreshold region.
· The proposed bitcell is specifically designed to enable robust, low-voltage, ULP operation in space applications and other high-radiation environments. 
· The proposed 13T bitcell features single-ended readout through the read access transistor (N8).
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· During the write operation, the feedback mechanism will not be interrupted easily.  
· Requires low area. 
· Due to their static power consumption, scaling the supply voltage of the SRAM macros is an efficient method to reduce total chip power.
· The SET is obtained by heavy ions striking on drain of OFF-transistors, and the efficiency of the charge sharing among the OFF-transistors is evaluated by the angle of the hit.
· The most efficient way to achieve ULP operation in integrated circuits is to aggressively reduce the supply voltage (VDD) and operate all components of the chip in the near-threshold or subthreshold region, thereby significantly reducing both static and dynamic power consumption.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Basic mechanisms and modeling of single-event upset in digital microelectronics
	P. E. Dodd and L. W. Massengill, 
	Physical mechanisms responsible for nondestructive single-event effects in digital microelectronics are reviewed, concentrating on silicon MOS devices and integrated circuits.

	Physics of multiple-node charge collection and impacts on single-event characterization and soft error rate prediction
	J. D. Black, P. E. Dodd, and K. M. Warren, 
	The impact of multiple-node charge collection on soft error rate prediction is also presented and shows that full circuit prediction is not yet well understood.

	Soft error rate estimation of digital circuits in the presence of multiple event transients (METs)
	M. Fazeli, S. N. Ahmadian, S. G. Miremadi, H. Asadi, and M. B. Tahoori, 
	In this paper, we present a very fast and accurate technique to estimate the soft error rate of digital circuits in the presence of Multiple Event Transients (METs).

	Analysis and design of nanoscale CMOS storage elements for single-event hardening with multiple-node upset
	S. Lin, Y.-B. Kim, and F. Lombardi, 
	The occurrence of a single event with a multiple-node upset is likely to increase significantly in nanoscale CMOS due to reduced device size and power supply voltage scaling. 







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:
     In this paper, the radiation-hardened 14T SRAM bitcell with speed and power optimized (RSP-14T) based on the source isolation technique is presented. Through the circuit- and layout-level optimization, the mixed-mode simulation results show that it can not only tolerate an SEU on any of its inner single node, but also have partial SEMNUs immune even at the LET value equal to 60 MeV-cm2/mg, which is larger than that reported for RHD-12T. Meanwhile, compared with RHD12T, its write speed and power consumption are significantly improved. Thus, the excepting area increased slightly, and the proposed RSP-14T cell is more suitable for the space application. 
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