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A Process-Tolerant, Low-Voltage, Inverter-Based OTA for Continuous-Time, ADC





ABSTRACT
Inverter-based implementation of operational transconductance amplifiers is an attractive approach for low voltage realization of analog subsystems. However, the high sensitivity of inverter like amplifiers’ performance to process and temperature variations limit the achievable performance of the whole system across process and temperature corners. In this paper, a tuning technique is proposed to maintain the inverterbased amplifier performance across the process and temperature corners without requiring additional voltage headroom than that required by the inverter circuit. The introduced technique is used to implement a third-order continuous-time sigma–delta (–) analog-to-digital converter (ADC). The main building block of the implemented ADC is an inverter-based amplifier. This makes the resulting – ADC easier to scale to different technology nodes. A 74-dB signal-to-noise and distortion ratio is achieved, for a signal bandwidth of 64 kHz at a sampling frequency of 6.4 MHz, while consuming 400 μA from a 0.8 V supply in 65-nm CMOS technology.



        	
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Existing strategies to compensate PVT variations increase the OTAs design complexity, and the development of new compensation strategies is an open research field.
· Existing techniques for the design of inverter-based amplifiers are analyzed and used as a starting point to develop novel amplifier topologies.
· One must determine the NTF of the modulator and map the NTF to one of the existing SDM architectures.
· The CT-SDMs intrinsic anti-alias filter ceases to exist because the input signal is applied directly to the input of the quantizer and is not filtered by the low-pass filter of the modulator. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· A main disadvantage of operating the inverter as an amplifier is the high variation of the inverter dc gain and gain bandwidth (GBW), with temperature and process corners.
· A reduction in the dc gain of an amplifier directly impacts the performance of continuous time (CT) sigma–delta (–) analog-to-digital converter (ADC) by raising the noise floor, which consequently degrades the signal-to-noise ratio.
· However, high-order modulators are conditionally stable and instability problems can arise in modulators with no proper coefficient scaling.
· The loop filter integrators should present reduced output swing to minimize linearity issues. 
2.2. PROPOSED SYSTEM 
· The proposed architecture has been validated by designing OTAs in 180 nm standard CMOS process for operation on 1.8 V supply.
· A 1-bit third order DTDSM has been designed using the second OTA to prove that the proposed design fits well for SC applications. 
· This research proposes an architecture for inverter-based OTA to realize high DC gain while keeping the quiescent current to a low value. 
· The proposed IGB-OTA can easily achieve a DC gain in excess of 90 dB with careful sizing and biasing of transistors.
· The performance of the proposed OTA is also compared with OTA’s operating on lower supply voltage and it is presented.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed circuit is used to build a CT – ADC, and the worst case performance across the process and temperature variations is reported.
· This input level, the performance of the modulator degrades, as the second and third harmonics contribution becomes relatively high, and effectively raises the modulator overall noise floor.
· The achieved performance is compared with prior art measurements, only to show how this paper may fit within the state of the art.
· The mapped coefficients are selected to maintain a stable operation of the ADC for specific input ranges.
· All loop filters coefficients are scaled to obtain a reasonable signal swing at the integrators outputs and the comparator input. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 0.6-to-1 V inverter-based 5-bit flash ADC in 90 nm digital CMOS
	J. E. Proesel and L. T. Pileggi, 
	The comparators are designed for compatibility with nanoscale CMOS lithography.

	A low voltage inverter-based continuous-time sigma delta analog-to-digital converter in 65 nm CMOS technology
	A. Essawy and A. Ismail, 
	In this work an inverted-based low-voltage implementation for continuous-time sigma delta analog-to-digital converters is proposed.

	A 0.9 V 1.5 mW continuous-time modulator for WCDMA
	T. Ueno and T. Itakura, 
	Inverter-based balanced OTAs without using differential pair are proposed for a low-voltage operation.

	A CMOS transconductance-C filter technique for very high frequencies
	B. Nauta, 
	This integrator has good linearity properties and nondominant poles in the gigahertz range owing to the absence of internal nodes.



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
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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 paper, a low-voltage inverter-based OTA with robust operation across the process corners is proposed. The proposed OTA employs a tuning circuit that controls the inverter structure output CM voltage and maintains the OTA dc gain across the process and temperature corners. The tuning circuit is built, such that it does not stack any devices to the simple inverter structure, and therefore, the OTA achieves a low-voltage operation. A third-order CT – modulator is implemented using the proposed tunable OTA. The main building block of the implemented modulator is an inverter-based amplifier, and therefore, the modulator is scaling friendly. The modulator achieves an SNDR of 74 dB and a worst corner SNDR of 70 dB. The modulator circuitry runs from a low supply voltage of 0.8 V and consumes 320 μW in 65-nm CMOS technology. 
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