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A System of Two Coupled Oscillators With a Continuously Controllable Phase Shift






ABSTRACT
We present a novel generalization of quadrature oscillators (QVCO) which we call “arbitrary phase oscillator” or APO for short. In contrast to a QVCO which generates only quadrature phases, the APO is capable of continuously generating any desired phase at its output. The proposed structure employs a novel coupling mechanism to generate arbitrary phase shifts between two coupled oscillators without the need for an explicit phase shifter. A rigorous nonlinear dynamic analysis is presented to give a closed-form formula for the generated phase shifts, and the theory is verified by numerical simulation as well as measurement results of a prototype chip fabricated in 130-nm CMOS technology. The prototype APO has a frequency tuning range of 4.90–5.65 GHz and is continuously phase tunable from 0◦ to 360◦ across the entire frequency range. The APO structure can be used in designing novel coupled-oscillator-based phased arrays for 5G wireless communications.



        	

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There exist various discrete time numerical integration methods that are used to perform a transient simulation.
· There exist time-domain algorithms such as the shooting methods that minimize the evaluation of the initial transient state in order to efficiently obtain the desired periodic steady state.
· In microwave mixer circuits, a quasi-periodic steady-state solution exists with two or more fundamental frequency components.
· The points of infinite slope are the turning points of the curve, and due to the fact that the synchronization curves are closed, for any frequency or control voltage between them, there exist two solutions for the oscillator power. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The system is classified as an initial value problem, and the computation of its solution over a given time interval is known as transient simulation.
· Moreover, for large arrays, it becomes difficult to generate the required output power with good spectral purity from a single solid state source at mm-wave frequencies and this problem is further exacerbated by large losses in the feed network.
· The system also suffers from beam squint problem due to variation of phase shifts with frequency modulations.
· The phase reduction technique reduces the original problem to the analysis of oscillator’s phase variables without capturing the dynamics of their amplitudes.
2.2. PROPOSED SYSTEM 
· The nearest-neighbor bilateral and unilateral coupling topologies are relevant to recently proposed power combining and beam-scanning applications.
· We also study the pattern recognition applications of coupled oscillator networks and propose a new alternative that avoids the impractical all to all coupling between the oscillators.
· In order to eliminate the expensive phase shifter blocks, injection locked coupled oscillator arrays have been proposed as an alternative to the more common feed based structures for beamforming.
· The simplicity of the proposed circuit makes it readily implementable on any standard CMOS technology.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The nonlinear dynamics of coupled oscillators was used to demonstrate a novel way of frequency tuning in a closed loop of unidirectionally coupled oscillators, which avoided using lossy varactors inside oscillator’s tanks.
· However, shrinking cell sizes and advances in CMOS technology has made mm-Wave communications feasible provided that adaptive beamforming is used to compensate for the additional propagation losses.
· A general advantage of coupled oscillator phased arrays is in the scalability of layout for larger arrays as each antenna is fed by a designated, nearby VCO and hence the long interconnects and the complex feed networks in traditional systems are eliminated. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 1.8-GHz injection-locked quadrature CMOS VCO with low phase noise and high phase accuracy
	A. Mazzanti and F. Svelto, 
	A master voltage-controlled oscillator (VCO), running at twice the output frequency, locks two coupled VCOs. 

	Performance of coupled-oscillator arrays with angle-modulated injection signals
	A. Collado and A. Georgiadis, 
	Angle modulation is introduced to the array by injection locking one of the oscillators to an external modulated reference signal.

	An integrated subharmonic coupled-oscillator scheme for a 60-GHz phasedarray transmitter
	J. F. Buckwalter, A. Babakhani, A. Komijani, and A. Hajimiri, 
	This paper describes the design of an integrated coupled-oscillator array in SiGe for millimeter-wave applications. 

	A 7.9-GHz transformer-feedback quadrature oscillator with a noise-shifting coupling network
	B. Jiang and H. C. Luong, 
	A noise-shifting coupling network is proposed for nonlinear passively coupled quadrature voltage-controlled oscillators (QVCOs).



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 work, we presented a new type of oscillator which we have called the “Arbitrary Phase Oscillator” or APO for short. The APO can be viewed as a generalization of quadrature oscillator in that the entire 0◦ to 360◦ range of phase shifts can be continuously established between its two outputs. We presented the nonlinear dynamic theory behind APO operation and verified the theory with numerical simulations and experimental measurements on a prototype chip fabricated in 130nm CMOS technology. Table I compares the implemented APO with a few state-of-the-art quadrature/multiphase oscillators. 
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