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An ADPLL based PSK Receiver for VHBR 13.56 MHz Contactless Smartcards and NFC Applications






ABSTRACT
This paper proposes an all-digital phase-locked loop (ADPLL) used as the phase-shift keying (PSK) receiver for very high bit rate (VHBR) of 13.56 MHz smartcards. A detailed implementation from system to circuit level is presented. This ADPLL-based PSK demodulator mainly consists of a high dynamic range time to digital converter (TDC) without pulse shrinking effect, a dual-path digital loop filter (DLF), and a fine resolution digital controlled oscillator (DCO) based on capacitor division without dithering. This design is fabricated by GF CMOS 40 nm technology with a core area of only 0.035 mm2 . The A formeasurement results show low current consumption of 40  A for PSK demodulation with 1.2 Vphase locking and 70  supply. Both integral non-linearity (INL) and differential nonlinearity (DNL) of our TDC are smaller than 0.6 LSB. This prototype can demodulate 8-PSK at a symbol rate of 6.78 MHz, corresponding to a data rate of 20.34 Mbps, with an energy efficiency of 4.1 pJ/bit.



        	

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Near Field Communication (NFC) is a new, short-range wireless connectivity technology that evolved from a combination of existing contactless identification and interconnection technologies. 
· The NFC device behaves like an existing contactless card conforming to one of the legacy standards.
· NFC is intended to be used as an access key to contents and for services such as cashless payment, ticketing and access control. 
· The NFC forum develops specifications which ensure interoperability of NFC units and services.
· To ensure interoperability between mobile phones and RFID chip cards of different manufacturers, digital protocol tests and RF measurements are required on NFC devices. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Although the pad pattern design suggested above might help in eliminating some of the surface mounting problems, special considerations are needed in the stencil design and the paste printing for both the perimeter and the thermal pads.
· In most applications, the QFNs will be mounted on smaller, thinner, and denser PCBs that introduce further challenges due to the handling and the heating issues.
· It should also be noted that voids in the thermal pad region do not impact the reliability of the perimeter solder joints. 
· The fillet formation is also a function of the PCB land size, the printed solder volume, and the package standoff height. 
2.2. PROPOSED SYSTEM 
· Any PICC antenna falling within the “Class 1” dimensions is considered an ID-1 antenna for the purpose of this specification.
· It should be emphasized that this is just a guideline to help the user in developing the proper board design and surface mount process. 
· Actual studies as well as development effort maybe needed to optimize the process as per user's surface mount practices and requirements.
· There are different methods employed within the industry for this purpose, such as “via tenting” (from the top or bottom side) using dry film solder mask, “via plugging” with liquid photoimagible (LPI) solder mask from the bottom side, or “via encroaching”.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· This design shows advantageous jitter and power performance as well as area efficiency
· Some works have very attractive performance, such as achieving 2-cycle lock-in, but it has relatively large current consumption. 
· However, their area and energy efficiency may not be satisfactory, and it also shows very little scalability to advanced technology node.
· This paper proposes a power and area efficient ADPLL implementation for contactless VHBR PSK demodulation.
· The proposed capacitance division method results in good phase noise without dithering, and enables this work to achieve the best energy efficiency of 4.1 pJ/bit. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 13.56Mbps PSK receiver for 13.56MHz RFID applications
	RCH van de Beek, M Ciacci, G Al-Kadi, 
	The analog front-end IC recovers the carrier from the antenna signal and performs PSK demodulation using an 8-bit time-to-digital converter (TDC).

	A self-calibrating NFC SoC with a triple-mode reconfigurable PLL and a single-path PICC-PCD receiver in 0.11μm CMOS
	W. L. Lien et al., 
	It also has different operating modes such as Proximity-Inductively-Coupled Card (PICC) or card-emulation mode, Proximity-Coupled-Device (PCD) or reader mode and Peer-to-Peer (P2P) mode.

	All-Digital Frequency Synthesizer Using a Flying Adder
	G. N. Sung et al., 
	In the proposed work, the frequency synthesizer adopts an all-digital phase-locked loop to provide a steady reference signal for the FA.

	A Two-Cycle Lock-In Time ADPLL Design Based on a Frequency Estimation Algorithm
	C. T. Wu et al., 
	Based on the proposed FEA and a new fast-lock scheme, a fast-lock engine is designed to improve the lock-in time of an ADPLL design with two referenced clock cycles. 



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
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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:
    An ADPLL-based PSK receiver is proposed in this work for VHBR contactless smartcard and NFC applications. It is shown that the whole receiver front end can be realized by a dedicated digital PLL. Our implemented PSK demodulator meets carrier recovery, phase noise specifications with small area and ultra-low power consumption at the same time. High data rate of 20.34 Mbps is achieved with good energy efficiency of 4.1 pJ/bit. 
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