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Dual Use of Power Lines for Design-for-Testability—A CMOS Receiver Design





ABSTRACT
As the circuit complexity increases, the number of internal nodes increases proportionally, and individual internal nodes are less accessible due to the limited number of available I/O pins. To address the problem, we proposed power line communications (PLCs) at the IC level, specifically the dual use of power pins and power distribution networks for application/ observation of test data as well as delivery of power. A PLC receiver presented in this paper intends to demonstrate the proof of concept, specifically the transmission of data through power lines. The main design objective of the proposed PLC receiver is the robust operation under variations and droops of the supply voltage rather than high data speed. The PLC receiver is designed and fabricated in CMOS 0.18-µm technology under a supply voltage of 1.8 V. The measurement results show that the receiver can tolerate a voltage drop of up to 0.423 V for a data rate of 10 Mb/s. The power dissipation of the receiver is 3.26 mW under 1.8 V supply, and the core area of the receiver is 74.9 µm × 72.2 µm.



      
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is found that the power consumption of this new CMOS PLC receiver is only 1.228mW, which is too less than even half power of the presently existing design.
· Many challenges still exist such as, the need of proper provision for the thermally generated heat removal, the number of the input output pins that an IC needs, proper power supply injection etc., due to which there exists limits on incorporating functions inside ICs. 
· Many variants of the same already exist, but a power efficient design is not yet met.
· This new work could reduce the power consumption to less than half of the presently existing CMOS PLC receiver and is found to be 1.228mWs. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is a general consensus among test engineers that accessibility, i.e., controllability and observability, to internal nodes for both 2-D and 3-D ICs is essential to address the testing problems.
· The problem is aggravated when a data signal travels through the power and ground planes of the package.
· One problem for the logic restorer is large peaks for logic 1 during a high clock period, which could damage the chip.
· The main problem was on the ability to withstand the noise level that is present in the test data which couples through the power lines.
2.2. PROPOSED SYSTEM 
· A robust receiver for PLC was proposed in ICs which employs the differential Schmitt trigger as the third stage of the receiver for better noise immunity and also to tolerate supply voltage variations and drops.
· The signal extractor in the proposed power efficient design is a differential amplifier having diode connected loads.
· In the proposed design, the resistive loads were replaced with diode connected transistors and the result of it was a further reduction in the power consumption of the receiver.
· The proposed PLC receiver was designed and simulated in CMOS 0.18-μm technology with a supply voltage of 1.8 V.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The main advantage of using a differential Schmitt trigger is that, it is excellent in handling the situations of extreme noise and disturbances.
· The performance of the individual blocks of the PLC receiver was measured followed by the performance of the entire receiver.
· The traditional narrow-band communication systems, UWB signaling has several advantages, such as high data rate, low average power, and simple RF circuitry.
· The increase in system complexity is an advantage in the sense that the size of ICs can be reduced, with that there should be new inventions for proper data passage inside the same. 
· The use of the same has another advantage that it reduces the noise levels that are already present in the signals.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A new approach for massive parallel scan design
	W. C. Chung and D. S. Ha, 
	This paper proposes a new signaling method for efficient scan design based on the dual use of on-chip power lines.

	Design for testability support for launch and capture power reduction in launch-off-shift and launch-off-capture testing
	S. M. Saeed and O. Sinanoglu,
	At-speed or even faster-than-at-speed testing of VLSI circuits aims for high-quality screening of the circuits by targeting performance-related faults.

	Regaining trust in VLSI design: Design-for-trust techniques
	J. Rajendran, O. Sinanoglu, and R. Karri, 
	In this paper, we shed light on the vulnerabilities in very large scale integration (VLSI) design and fabrication flow, and survey design-for-trust (DfTr) techniques that aim at regaining trust in IC design.

	Low-cost testing of TSVs in 3D stacks with pre-bond testable dies
	S.-J. Wang, Y.-S. Chen, and K. S.-M. Li, 
	Most of the patterns are reused from pre-bond test, which simplifies the TPG flow and reduces overall pattern counts as well.



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:
     A receiver for PLC at the IC level, which can be applicable to low data rate communications, such as scan design, system debugging, and fault diagnosis, was investigated in this paper. The proposed PLC system adopts a binary ASK modulation scheme, and the PLC receiver consists of three building blocks. The level shifter shifts the dc level of the data signal to a half of the supply voltage. The signal extractor, based on a differential amplifier, removes the dc voltage from the data signal with the aid of a low-pass filter, which mitigates supply voltage fluctuations and droops. The logic restorer, based on a differential Schmitt trigger, extracts logic values from the data signal while improving the noise immunity of the receiver. The PLC receiver was designed to demonstrate the feasibility of a robust receiver as a proof of concept and fabricated in CMOS 0.18-μm technology. The measurements show that the PLC receiver can tolerate a supply voltage drop of 0.423 V or 23.5%. The power dissipation for the receiver is 3.2 mW under 1.8 V supply. It requires a wide scope of research efforts to exploit the potential of the PLC in ICs fully. To point out a few, modeling of power pins, packages, and PDNs, channel characterization, modulation and multiple access schemes, SNR versus bit-error rates of a given system, design of PLC receivers and transmitters, and adverse impact of the data signals superimposed on power lines to the operation of digital circuits. 
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