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A Closed Form Expression for Minimum Operating Voltage of CMOS D Flip Flop





ABSTRACT
In this paper, a closed-form expression for estimating the minimum operating voltage (VDDmin) of D flip-flops (FFs) is proposed. VDDmin is defined as the minimum supply voltage at which the FFs are functional without errors. The proposed expression indicates that VDDmin of FFs is a linear function of the square root of logarithm of the number of FFs, and its slope depends on the within-die variation of the threshold voltage (VTH) and its intercept depends on the balance between nMOS and pMOS, which is mainly due to the die-to-die VTH variation. The proposed expression of VDDmin is validated by the simulation results as well as the silicon measurements. Finally, we discuss the dependence of VDDmin on the device parameters.








CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Existing analytical models for MOS devices are either too complex, thus obscuring the basic physical relations between voltages and currents, or they are inaccurate and discontinuous around the region of interest, i.e., near threshold.
· The models used in this paper are based on existing inversion charge models.
· Simple continuous models such exist but are purely empirical, so they lack the rigor and fitting-constant stability associated with the analytical model presented in this paper.
· The weak-inversion model is inaccurate at and above the device threshold voltage, which makes it difficult to perform analysis or establish trends for circuits operating near threshold. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· As power dissipation becomes the more serious problem, the more accurate estimation of the power dissipation is needed and in this context, studying PS is crucial for the future VLSI designs.
· In this paper, a closed-form expression is presented which resolves the above-mentioned problems and the future trend of the PS / (PD + PS) is discussed for the first time, which answers a long-standing question if the PS is getting more and more serious or not in the future.
· One more drawback is that the expressions include the solution of quadratic or cubic equations so that the expressions are complicated.
2.2. PROPOSED SYSTEM 
· The proposed technique shows that the clock slope condition can be undisturbed with deference to conventional assumptions. 
· The proposed design of SET D flip flop shows better performance in terms of power dissipation and area among previous designs.
· The relative percentage power reduction in the proposed design is from 37 % to 52 % with respect to the previous designs.
· Due to advances in low power applications, low power digital CMOS has become more important, and the process technology has been advanced. 
· In this paper, a SET D flip flop with 5 transistors is proposed.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Energy efficient computing is becoming increasingly important in the Internet of Things era. The near/subthreshold operation is one of the most promising approaches to maximize the energy efficiency.
· Even with additional constraints (e.g., performance, reliability, yield), the energy-optimal operating point typically occurs near the threshold voltage.
· The EKV approximation is a useful and well-accepted model, so the corresponding maximum absolute error of 21% against can also be used as a validity bound for the other drain-current approximations.
· The model is first used to generate a closed-form analytical expression for delay, which is then used to give a closed-form equation for energy, and this is used to determine the minimum-energy operating point as a function of activity factor and frequency. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	An energy harvesting wireless sensor node for IoT systems featuring a near-threshold voltage IA-32 microcontroller in 14 nm tri-gate CMOS
	S. Paul et al., 
	The MCU features four independent voltage-frequency islands (VFI), a low-leakage SRAM array, an on-die oscillator clock source capable of operating at sub-threshold voltage, power gating and multiple active/sleep states, managed by an integrated power management unit (PMU).

	A 320 mV 56 μW 411 GOPS/watt ultra-low voltage motion estimation accelerator in 65 nm CMOS
	H. Kaul et al., 
	This paper describes a motion estimation engine fabricated in 65 nm CMOS, targeted for special-purpose on-die acceleration of sum of absolute difference (SAD) computation in real-time video encoding workloads on power-constrained mobile microprocessors.

	Device-circuit interactions in extremely low voltage CMOS designs
	H. Fuketa et al., 
	In this paper, energy and minimum operating voltage (V DDmin ) are investigated for extremely-low-voltage CMOS logic designs.

	A closed-form expression for estimating minimum operating voltage (VDDmin) of CMOS logic gates
	H. Fuketa et al., 
	In this paper, a closed-form expression for estimating a minimum operating voltage (VDDmin) of CMOS logic gates is proposed. VDDmin is defined as the minimum supply voltage at which circuits can operate correctly.



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:
    In this paper, a closed-form expression for estimating VDDmin of FFs is proposed. The expression of VDDmin was derived analytically from the subthreshold I–V characteristics of MOSFETs. The proposed expression indicates that VDDmin of FFs is a linear function of the square root of logarithm of the number of FFs, and its slope depends on the WID VTH variation and its intercept depends on the balance between nMOS and pMOS due to the D2D VTH variation. These dependences are identical to those of combinational logic circuits reported in the previous work. The proposed expression of VDDmin of FF was validated, and it was shown that the proposed model is consistent with the results from SPICE simulations and silicon measurements. Finally, we discussed the dependence of VDDmin on the device parameters, such as AVT and the subthreshold swing, using the proposed model. We concluded that a smaller AVT and steeper subthreshold swing lower VOPT and VDDmin, which can reduce the minimum circuit energy. 
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