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A Nanopower Biopotential Lowpass Filter Using Sub threshold Current-Reuse Biquads With Bulk Effect Self-Neutralization






ABSTRACT
A nanopower CMOS 4 th -order lowpass filter suitable for biomedical applications is presented. The filter is formed by cascading two types of subthreshold current-reuse biquadratic cell. Each proposed cell is capable of neutralizing the bulk effect that induces the passband attenuation. The nearly 0 dB passband gain can thus be maintained while the entire filter circuit remains compact and power-efficient. Designed for electrocardiogram detection as an example of application, the filter prototype has been fabricated in a 0.35 µm CMOS process occupying 269 µm × 383 µm chip area. Measurements verify that the filter can operate from a 1.5 V single supply and consumes 5.25 nW while providing a cutoff frequency of 100 Hz and input-referred noise of 39.38 μVrms. The intermodulation-free dynamic range of 51.48 dB is obtained from a two-tone test of 50 and 60 Hz input frequencies. Compared with state-of-the-art nanopower lowpass filters using the most relevant and reasonable figure of merit, the proposed filter ranks the best.



        	
                        
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existence of a transmission window, flanking a polariton minimum, extends well into the stable regime. 
· In this regime, the system demonstrates a stark duality in signal transport, marked by the possibility of achieving both transparency and opacity, for the same set of system parameters. 
· The greater signal sensitivity and control incorporated by the an harmonicity could be harnessed for the design of photonic devices with optical switching properties.
· However, there exists no single allen compassing quantum system capable of holding up to all the requirements and vital performance metrics of a modern day signal-processing network. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This paper tackles the aforementioned problem by introducing two current-reuse CMOS biquads so that their problems of bulk effect can be neutralized.
· We tried to mitigate the mismatch problem by combining common centroid and inter-digitation layout techniques to all current mirror circuits. 
· The impact of transistor mismatch could be further lowered, applying larger transistor channel sizes, at the cost of silicon area of the filter.
· Switched capacitor (SC) filters are not suitable for lowfrequency applications as they suffer from clock feed-through and leakage problems in advanced processes.
2.2. PROPOSED SYSTEM 
· The CMOS structure of the proposed filter utilize the bulkdriven technique and operates in subthreshold region to achieve extremely low-voltage supply (0.3V) and nanopower consumption (0.676 nW) for cut-off frequency of 100 Hz.
· In this paper we propose a new solution for an ULV ECG filter based on the BD approach. 
· The filter is a cascade connection of two newly-proposed second-order (biquad) filters, developed from a compact current re-use CMOS buffers.
· This idea has been next adopted to signal filtering purposes, in a similar way as described.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The slope factors of pMOS (np) and nMOS (nn) are slightly different and this can also be another non-ideality affecting the filter performance apart from the bulk effect.
· This is in line with the fundamental trade-off in analog design that to achieve low noise performance for a certain fC, we need to sacrifice capacitive area and current consumption.
· This represents the standard form of a second-order transfer function with a unity passband gain that can be used for cascade design of a higher-order LPF.
· In this design, the bias currents are in the range of a few nanoamperes or below, and all transistors used are largely sized, the flicker noise can be neglected and the shot noise becomes dominant. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Microelectrodes, microelectronics, and implantable neural microsystems
	K. Wise, A. Sodagar, Y. Yao, M. Gulari, G. Perlin, and K. Najafi, 
	Lithographically defined microelectrode arrays now permit high-density recording and stimulation in the brain and are facilitating new insights into the organization and function of the central nervous system. 

	The design of integrated circuits to observe brain activity
	R. R. Harrison, 
	The ability to monitor the simultaneous electrical activity of multiple neurons in the brain enables a wide range of scientific and clinical endeavors. 

	A 1 V 450 nW fully integrated programmable biomedical sensor interface chip
	X. D. Zou, X. Y. Xu, L. B. Yao, and Y. Lian, 
	This paper presents a fully integrated programmable biomedical sensor interface chip dedicated to the processing of various types of biomedical signals. 

	On the design and characterization of femtoampere current-mode circuits
	B. Linares-Barranco and T. Serrano-Gotarredona, 
	The technique involves specific-current extractors and logarithmic current splitters for obtaining on-chip subpicoampere currents.



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


[image: ]


                                          
  
                         

                 
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:
    Theory and design considerations of two compact power-efficient CMOS biquads, and their application to a 4 th -order biopotential LPF filter have been described. The LPF, fabricated in a 0.35 µm CMOS process, provides a near 0 dB passband gain by self-neutralizing the bulk effect without the need for any additional compensation circuit. Compared with other state-of-the-art nanopower LPFs, the proposed filter attains the best FoM1. It can thus be useful for ultra-low-power biomedical signal acquisition. 
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