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A Novel Design of Flip-Flop Circuits using Quantum Dot Cellular Automata(QCA)






ABSTRACT
As the device dimension is shrinking day by day the conventional transistor based CMOS technology encounters serious hindrances due to the physical barriers of the technology such as ultra-thin gate oxides, short channel effects, leakage currents & excessive power dissipation at nano scale regimes. Quantum Dot Cellular Automata is an alternate challenging quantum phenomenon that provides a completely different computational platform to design digital logic circuits using quantum dots confined in the potential well to effectively process and transfer information at nano level as a competitor of traditional CMOS based technology. This paper has demonstrated the implementation of circuits like D, T and JK flip flops using a derived expression from SR flip-flop. The kink energy and energy dissipations has been calculated to determine the robustness of the designed flip-flops. The simulation results have been verified using QCA Designer simulation tool.



        	

                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· CMOS technology is one of the most popular technology in the computer chip design industry and broadly used today to form integrated circuits in numerous and varied applications.
· This technology makes use of both P channel and N channel semiconductor devices. 
· One of the most popular MOSFET technologies available today is the Complementary MOS or CMOS technology. 
· This is the dominant semiconductor technology for microprocessors, microcontroller chips, memories like RAM, ROM, EEPROM and application specific integrated circuits (ASICs).
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The conventional CMOS technology faces serious challenging problems due to the physical limitations in its feature size reduction.
· To avoid the input and output lagging problem, we generally use clock signal to add delay.
· In CMOS the serious effects due to physical barriers such as short channel effect , leakage current and excessive power dissipation at nano scale regions.
· One possible alternative method is QCA to overcome this problem. QCA technology transfer’s information by means of polarization using the flow of electrical current.
2.2. PROPOSED SYSTEM 
· In this paper, we proposed the optimized QCA JK flip flops, which require minimum area, number of cells and clock phases. 
· We propose a dual edge triggered Flip-flops based 4-bit up counter.
· QCA is a novel emerging technology in which logic states are not stored as voltage levels, but rather the position of individual electrons. 
· The QCA cell in contrast to electronics based on transistors, QCA does not operate by the transport of electrons, but by the adjustment of electrons in a small limited area of only a few square nanometers. 
· QCA is implemented by quadratic cells, the so-called QCA cells.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The scaling of CMOS devices at nano scale affects the performance of several factors like heat dissipation and leakage currents.
· The advantages of QCA over conventional CMOS technology include lesser delay, high density circuits and low power consumption which permits us to perform quantum computing in near future. 
· In this paper, novel efficient designs for QCA JK flip flop without wire-crossing are presented. 
· In this paper, novel efficient designs for QCA JK flip flop without wirecrossing are presented, which are optimized in terms of cell count, area, power and delay.
· It is clear that the QCA designs are more efficient in terms of area, power and delay in comparison with CMOS technology. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Lines of interacting quantum‐ dot cells: A binary wire
	Lent, Craig S., and P. Douglas Tougaw. 
	The electrons in the cell tend to align along one of two axes resulting in a cell ‘‘polarization’’ which can be used to encode binary information.

	Logical devices implemented using quantum cellular automata
	P. D. Tougaw, C. S. Lent, 
	We use these cells to design inverters, programmable logic gates, dedicated AND and OR gates, and non‐interfering wire crossings.

	A device architecture for computing with quantum dots
	C. S. Lent, and P. D. Tougaw, 
	A new adiabatic switching paradigm is developed which permits clocked control, eliminates metastability problems, and enables a pipelined architecture.

	Realization of a Functional Cell for Quantum-Dot Cellular Automata
	A.O. Orlov, I. Amlani, G.H. Bernstein, C.S. Lent, G.L. Snider, 
	This paper presents an experimental demonstration of a basic cell of the quantum-dot cellular automata, a transistor less approach to computation that addresses the issues of device density, interconnection, and power dissipation.



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
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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 have developed a standard equation from SR flip flop and using that equation other flip flops like D, T and JK flip-flops are subsequently designed. This is a new approach of designing flip-flops with less hardware complexity in nanotechnology. Any memory storage device can be built using the flip-flops designed in the above mentioned approach. The layout has been generated and simulation results are verified using QCA Designer simulation tool. The stability of the circuit has been clearly determined by the 3-D plots of kink energy of the two possible combinations of the output cell. In future there is a scope for design other sequential circuits like registers, counters, memory blocks and other flip flops using this generalized block. 
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