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Reducing Power, Leakage, and Area of Standard-Cell ASICs Using Threshold Logic Flip-Flops





ABSTRACT
In this paper, we describe a new approach to reduce dynamic power, leakage, and area of application-specified integrated circuits, without sacrificing performance. The approach is based on a design of threshold logic gates (TLGs) and their seamless integration with conventional standard-cell design flow. We first describe a new robust, standard-cell library of configurable circuits for implementing threshold functions. Abstractly, the threshold gate behaves as a multi-input, singleoutput, edge-triggered flip-flop, which computes a threshold function of the inputs on the clock edge. The library consists of a small number of cells, each of which can compute a set of complex threshold functions, which would otherwise require a multilevel network. The function realized by a given threshold gate is determined by how signals are mapped to its inputs. We present a method for the assignment of signals to the inputs of a threshold gate to realize a given threshold function. Next, we present an algorithm that replaces a subset of flip-flops and portions of their logic cones in a conventional logic netlist, with threshold gates from the library. The resulting circuits, with both conventional and TLGs (called hybrid circuits), are placed and routed using commercial tools. We demonstrate significant reductions (using postlayout simulations) in power, leakage, and area of the hybrid circuits when compared with the conventional logic circuits, when both are operated at the maximum possible frequency of the conventional design.
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There exists a proper subset of uniting  Boolean functions, called threshold functions, which can be fundamentally computed by different mechanisms, which presents the possibility of further improvements in power consumption, performance, and area, which has not been sufficiently explored.
· Energy consumption of proposed flip-flop is compared with an existing leakage optimized CMOS flip-flop to obtain an optimum inactive period duration. 
· There exist several ways to implement scan for a p NAND cell has negligible impact’s on the cell’s performance and robustness during normal operation. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· An efficient solution to the problem of computing the g functions is presented, given a unate function F and a threshold function H.
· The TLL does not consider the problem of coupling noise in the presence of floating nodes.
· In contrast, the scan mechanism of a pNAND is completely nonintrusive and has minimal impact on its robustness and delay.
· While these gates functioned well, their main drawbacks were large delay, area, dc power dissipation, and the requirement of precise capacitance values.
· Although the variant B-CTL eliminated the need for precise capacitance values by comparing relative voltages, it still retained the other drawbacks. 
2.2. PROPOSED SYSTEM 
· We propose a new approach, thus providing a new choice to low leakage power VLSI designers.
· The main of the SAFF proposed in and is the slave element, composed by a set/reset (SR) NAND latch.
· To improve the robustness to parametric variability, advanced device or circuit architectures such as dual-Vth TFT logic, pseudo CMOS logic, differential logic and positive- feedback level shifter logic were proposed.
· The proposed non volatile flip-flop design in detail along with transient simulations performed using the compact model to demonstrate functionality, energy consumption and data restore operation reliability for a range of voltage supply levels.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It may be possible to switch to a cheaper and more efficient voltage regulator for hybrid circuits. 
· The focus has shifted to the higher levels of design, including power-efficient micro architectures, memory, compilers, and OS, and system level control, including thermal-aware dynamic frequency and voltage control, thread migration among processor cores, and so on.
· Such implementations offer nothing new, and in fact, can be quite inefficient for implementing large fan-in threshold functions in terms of speed, power, and area.
· The use of TLGs in conventional ASIC design has not been thoroughly explored due to the lack of efficient and reliable gate implementations and the infrastructure required for automated synthesis and physical design.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Power Efficient System Design
	P. R. Panda, A. Shrivastava, B. V. N. Silpa, and K. Gummidipudi, 
	Fundamental power optimizations are covered at each level of abstraction, concluding in a case study illustrating the application of the major techniques to a graphics processor. 

	A survey of perceptron circuit complexity results
	V. Beiu, 
	This paper surveys many circuit complexity results for networks of perceptrons, focusing on those presented over the last ten years.

	VLSI implementations of threshold logic—A comprehensive survey
	V. Beiu, J. M. Quintana, and M. J. Avedillo, 
	This paper is an in-depth review on silicon implementations of threshold logic gates that covers several decades.

	Improved sense-amplifier-based flip-flop: Design and measurements
	B. Nikoli´c, V. G. Oklobdžija, V. Stojanovi´c, W. Jia, J. K.-S. Chiu, and M. M.-T. Leung, 
	The new flip-flop uses a new output stage latch topology that significantly reduces delay and improves driving capability. 



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, we described a new, automated methodology for the design of digital ASIC circuits using a combination of conventional logic gates and threshold logic flip-flops. The result is hybrid network that includes conventional logic gates and threshold gates. The methodology described in this paper was exercised on a number of complex function blocks, and significant improvements in dynamic power, leakage, area, and power variation were demonstrated. The demonstrations were based on full, layout extracted netlists. Our experimental results also demonstrated that the proposed threshold gates, when operated at the nominal voltage, can be made robust in the presence of process variations. However, dynamic voltage scaling, which is now an integral part of the power management of most digital circuits, must be limited when applied to threshold gates due to the presence of the latch-based SA. The degree to which the voltage of a pNAND-k cell can be reduced depends on k—with lower voltages for smaller k. For the 65-nm LP process described in this paper, voltage scaling with global variations and local mismatch was limited to 0.9 V. Monte Carlo simulations show that further scaling is possible with a tighter process. Our current research in the use of threshold flip-flops includes new retiming algorithms, the design of asynchronous circuits, threshold logic-based field-programmable gate arrays, nonvolatile threshold logic flip-flops, and the combinations of these different design approaches. 
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