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HDL-Based Modeling Approach for Digital Simulation of Adiabatic Quantum Flux Parametron Logic





ABSTRACT
AQFP (adiabatic quantum-flux-parametron) circuits are currently verified by analog-based simulation, which would be an obstacle for large-scale circuits design. In this paper, we present a logic simulation model for AQFP logic. We made a functional model based on a finite-state machine approach using a hardware description language (HDL), which enables the simulation of large-scale AQFP circuits using commercially available logic simulation tools. We have developed a library for logic simulation and implemented an 8-bit carry look-ahead adder, which is composed of over 1000 Josephson junctions (JJs). We also include timing information in our logic simulation models for timing analysis. Since the library is based on a parameterized approach, it can be easily modified for different fabrication technologies and low-level circuit parameters.



        	


CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We have investigated this on AQFP buffer chains and found that incorrect output occurs when the excitation current is delayed by a certain period which means a timing window exists between input current (input) and excitation current (clock).
· Though it is in existence for more than two decades, still, its full potential has not been explored.
· The design of adiabatic circuits requires much more efforts in contrast to the non-adiabatic logic for which well-developed tools exist.
· The future scope exists in developing an energy model such that the energy consumption of any 4-phase adiabatic logic families can be fairly approximated before the design of the circuits at transistor level are performed.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The significant amount of energy consumption has become a critical problem in modern society, and arouses us of the urgent requirement for energy-efficient computing technologies.
· Although excitation currents serve as clocks and synchronize the AQFP logic gates, timing issues still exist due to clock skews and signal delay, especially when the circuit scale becomes large. 
· This will lead to an increasing static power as the circuit scale expands, and makes power dissipation a disadvantage of RSFQ. 
· The proposed HDL model can easily identify the errors caused by the complementary inputs when both are at logic ‘0’, which the SPICE simulation fails to identify.
2.2. PROPOSED SYSTEM 
· Adiabatic Quantum-Flux-Parametron (AQFP) logic is an adiabatic superconductor logic family that has been proposed as a future technology towards building extremely energy-efcient computing systems.
· In order to mitigate the power consumption overhead of DC bias, the Adiabatic Quantum-Flux-Parametron (AQFP) technology has been proposed using AC bias/excitation currents as both (multi-phase) clock signal and power supply.
· Te proposed energy consumption estimation methodology is accurate and specifcally designed for AQFP circuits. 
· We have proposed a design flow for AQFP VLSI circuit design, which includes logic synthesis, semi-automatic routing and HDL-based back-end verification.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Adiabatic quantum-flux-parametron (AQFP) logic is one kind of novel superconductor logic offering extremely high-energy efficiency for building high-performance computing systems.
· It is easy to invert a normal input by negating the coupling coefficient of the output transformer of the logic gate without any other cost, which is an attractive feature of the AQFP logic family.
· However, the static energy dissipated from the dc-bias current flowing through bias resistors eliminates the advantage of superconducting circuits when integrated to system scales.
· The HDL-state ‘x’, which is the undetermined state, is used to describe the random output of an AQFP gate. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	RSFQ logic/memory family: a new Josephson-junction technology for sub-terahertz-clock-frequency digital systems
	. K. Likharev and V. K. Semenov, 
	Hand-shaking style of local exchange by the clock pulses enables one to increase complexity of the LSI RSFQ systems without loss of operating speed.

	An adiabatic quantum flux parametron as an ultra-low-power logic device
	N. Takeuchi, D. Ozawa, Y. Yamanashi, and N. Yoshikawa, 
	In this approach, nonhysteretic QFPs are operated slowly to prevent nonadiabatic energy dissipation occurring during switching events.

	Energy-Efficient Single Flux Quantum Technology
	O. A. Mukhanov, 
	In this paper, we review and compare different superconductor digital technology approaches and logic families addressing this problem.

	Ultra-low-power superconductor logic
	Q.P. Herr, A.Y. Herr, O.T. Oberg, and A.G. Ioannidis, 
	These features indicate that the technology is scalable to far more complex circuits at a significant level of integration. 



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:
   We have developed a digital simulation environment for AQFP VLSI design using the cell-based methodology. This is the first step towards VLSI design in AQFP logic. Several circuits have already been designed using this digital simulation approach and fabricated into chips. Bencmark test have been run by using an 8-bit carry-look ahead adder, which shows the robustness and reliability of our designed cell library. We will also look into System Verilog instead of Verilog to gain more flexbilities and enhance our verification methodologies. 
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