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A Low-Voltage Radiation-Hardened 13T SRAM Bit cell for Ultralow Power Space Applications





ABSTRACT
Continuous transistor scaling, coupled with the growing demand for low-voltage, low-power applications, increases the susceptibility of VLSI circuits to soft-errors, especially when exposed to extreme environmental conditions, such as those encountered by space applications. The most vulnerable of these circuits are memory arrays that cover large areas of the silicon die and often store critical data. Radiation hardening of embedded memory blocks is commonly achieved by implementing extremely large bitcells or redundant arrays and maintaining a relatively high operating voltage; however, in addition to the resulting area overhead, this often limits the minimum operating voltage of the entire system leading to significant power consumption. 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 13T employs a novel dual-driven separated-feedback mechanism to tolerate upsets with charge deposits as high as 500 fC at a scaled 500-mV supply voltage. A 32×32 bit memory macro was designed and fabricated in a standard 0.18-µm CMOS process, showing full read and write functionality down to the subthreshold voltage of 300 mV. This is achieved with a cell layout that is only 2× larger than a reference 6T SRAM cell drawn with standard design rules.
  
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The virtual source CNTFET 14 nm model lags behind the read and write delay and compared with existing models.
· There exists a latency to power ON the cells placed farther from the power supply compared to the closest cell.
· Several existing memory architectures, the most commonly used standard memory type is the 6T memory cell.
· To enhance the reliability of these devices, the critical charge of the device is calculated by striking it with a varying energy level. 
· The SOI-based FinFET exhibits higher bipolar amplification, it has better reliability against irradiation.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Such as silicon-oninsulator and other process techniques, can improve the data reliability but do not entirely solve the SEE problems, and often high volume manufacturing is not feasible.
· This either leaves the cell susceptible to half-select failures or eliminates the option of partial row writes—a real problem if bit-interleaving is desired for minimizing the probability of multiple-bit failures.
· Qcoll depends on the type of the ionizing particle, trajectory, energy value, and impact location.
· In order to test the impact of process variations, 12 dies were measured, all of which were operated successfully over the full range of supply voltages, from 300 mV to 1.8 V.
2.2. PROPOSED SYSTEM 
· An optimal approach to reduce the leakage power of a 13T SRAM cell based on 22nm FinFET technology is proposed.
· The proposed bit-cell is designed to enable robust, low-voltage, ULP operation in space applications and other high-radiation environments. 
· The read access transistor in the proposed 13T SRAM bit-cell is (N8) this is controlled by a separate read word line connected to a read bit line, read operation is discharged depending on the voltage stored at Q.
· The proposed radiation hardened 13T Static Random Access Memory (SRAM) targeted at low-voltage functionality maintains high soft-error robustness.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· 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.
· Due to their static power consumption, scaling the supply voltage of the SRAM macros is an efficient method to reduce total chip power.
· One of the most simple and efficient solutions that has been proposed to mitigate SEUs is the TMR solution, which utilizes three identical memory arrays and a voting circuit to decide on the correct readout.
· However, as read margin is often the limiting factor in supply voltage scaling, single-ended readout is often used as an alternative to the standard differential readout. 
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	Many circuit techniques have been successfully applied to reduce both dynamic and leakage components of power.

	Factors that impact the critical charge of memory elements
	T. Heijmen, D. Giot, and P. Roche, 
	In the current paper we investigate the factors that affect the critical charge (Q crit ) for a soft error in a memory cell.

	Radiation-induced soft errors in advanced semiconductor technologies
	R. C. Baumann, 
	The once-ephemeral radiation-induced soft error has become a key threat to advanced commercial electronic components and systems.

	Characterization of soft errors caused by single event upsets in CMOS processes
	T. Karnik and P. Hazucha, 
	In this paper, we present radiation particle interactions with silicon, charge collection effects, soft errors, and their effect on VLSI circuits.



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 proposed a 13T SRAM bitcell, designed for robust, low-voltage, ULP operation in high-radiation environments, such as those encountered by space applications. The proposed circuit displays a novel dual-driven separatedfeedback mechanism to achieve high soft-error tolerance, for robust operation down to 300 mV. Particle strike suppression according to the double-exponential model was tested across statistical MC simulations on a postlayout netlist for every type of disrupt event, showing tolerance to upsets with the magnitudes of up to 500 fC at a scaled, 500-mV operating voltage. Layout techniques were implemented in order to decrease SEU probability, while maintaining a bitcell area much smaller than alternative solutions, such as the previously proposed TMR, resulting in a unit cell area only 2× larger than a standard 6T bitcell in the same process. A 1-kb test chip was designed, fabricated, and tested, showing full functionality over a large range of operating voltages, providing average leakage power consumption of less than 5 pW per bit at 300 mV—over 3× lower than alternative proposals. 
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