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Implementation of Sub-threshold Adiabatic Logic for Ultralow-Power Application





ABSTRACT
Behavior of adiabatic logic circuits in weak inversion or subthreshold regime is analyzed in depth for the first time in the literature to make great improvement in ultralowpower circuit design. This novel approach is efficacious in low-speed operations where power consumption and longevity are the pivotal concerns instead of performance. The schematic and layout of a 4-bit carry look ahead adder (CLA) has been implemented to show the workability of the proposed logic. The effect of temperature and process parameter variations on subthreshold adiabatic logic-based 4-bit CLA has also been addressed separately. Postlayout simulations show that subthreshold adiabatic units can save significant energy compared with a logically equivalent static CMOS implementation. Results are validated through extensive simulations in 22-nm CMOS technology using CADENCE SPICE Spectra.



   


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· A CMOS transistor (or device) has four terminals: gate, source, drain, and a fourth terminal that we shall ignore until the next section. A CMOS transistor is a switch. 
· The switch must be conducting or on to allow current to flow between the source and drain terminals (using open and closed for switches is confusing-for the same reason we say a tap is on and not that it is closed). 
· The transistor source and drain terminals are equivalent as far as digital signals are concernedwe do not worry about labeling an electrical switch with two terminals.
· Multiplier is an important building block in applications such as digital signal processing, communication systems and arithmetic logic units. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The design of SAL requires a deep knowledge of the main features of the adopted logic style, such as power dissipation, leakage current, impact of temperature variation, operating frequency, and noise immunity.
· In particular, the impact of temperature variation on leakage dissipation, output swing, etc., has been discussed thoroughly in this paper.
· Complex architecture and clock synchronization are the major drawbacks of full adiabatic logic circuits. Threshold voltage of the transistors in sub-threshold based digital circuits is higher than the supply voltage. 
2.2. PROPOSED SYSTEM 
· In adiabatic logic circuits, ramp type supply voltage is used to slow down the charge transport mechanism. Hence, the supply clock plays the pivotal role. 
· A ramp type supply voltage φ(t) is considered, which gradually swings in between logic 0 (Gnd potential) and logic 1 (VDD) in time duration 2T, where f (=1/2T ) is the supply clock’s frequency. 
· The power supply waveform φ(t) can be divided into charging phase, when φ(t) ramps up from 0 to VDD in 0 to T unit time and discharging phase when φ(t) ramps down from VDD to 0 in T to 2T unit time.
· The proposed adiabatic logic circuit is advantageous for the design of ultralow-power digital circuits.



2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· These emerging applications have low energy as the primary concern instead of performance, with the eventual goal of harvesting energy from the environment.
· The performance requirements are quite relaxed in many of these energy efficient subthreshold applications, we believe that the adiabatic style can be used efficaciously in a subthreshold regime to make the circuit more energy efficient.
· As SAL is efficacious where instead of performance, power dissipation is major concern. For example, in implanted biomedical systems, the circuits remain active for a very small span of time and remain idle for most of the time.
· Therefore, the SAL-based CLA is also area efficient in comparison with the conventional structure. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 65 nm sub-Vt microcontroller with integrated SRAM and switched capacitor DC-DC converter
	J. Kwong, Y. K. Ramadass, N. Verma, and A. P. Chandrakasan, 
	Aggressive supply voltage scaling to below the device threshold voltage provides significant energy and leakage power reduction in logic and SRAM circuits.

	A 0.25 V 460 nW asynchronous neural signal processor with inherent leakage suppression
	T.-T. Liu and J. M. Rabaey, 
	In this paper, we present a robust and energy-efficient computation architecture exploiting an asynchronous timing strategy to dynamically minimize leakage and to self-adapt to process variations and different operating conditions.

	Design techniques and architectures for low-leakage SRAMs
	A. Calimera, A. Macii, E. Macii, and M. Poncino, 
	In high performance Systems-on-Chip, leakage power consumption has become comparable to the dynamic component, and its relevance increases as technology scales.

	Robust subthreshold logic for ultra-low power operation
	H. Soeleman, K. Roy, and B. C. Paul, 
	Digital subthreshold logic circuits can be used for applications in the ultra-low power end of the design spectrum, where performance is of secondary importance. 





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
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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:
     SAL has been presented in this paper for the first time in the literature to advance the ultralow power research. A closedform expression of the energy dissipation has been derived, from which insight is gained into the dependence of energy dissipation on design and process parameters. SAL saves considerable energy compared with the static conventional logic counterpart over a wide range of frequency. In particular, the impact of temperature variation on leakage dissipation, output swing, etc., has been discussed thoroughly in this paper. Hence, the predicted values of optimum frequency and optimum supply voltage almost match the simulated ones. Postlayout simulations using CADENCE SPICE Spectra and the comparison with the static counterpart explain the workability of SAL. This proposed logic scheme can be used in future energy-saving embedded circuits and mainly for energyefficient devices where ultralow power and longevity are the pivotal issues. 
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