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A 12-bit 40-MS/s SAR ADC With a Fast-Binary-Window DAC Switching Scheme






ABSTRACT
This paper presents a 12-bit 40-MS/s successive approximation register analog-to-digital converter (ADC) for ultrasound imaging systems. By incorporating a fast binary window digital-to-analog converter (DAC) switching technique, the problematic most significant bit transition glitch was removed to improve linearity without increasing the input capacitance or using a calibration scheme. A hybrid DAC was also developed to overcome the yield problem that occurs when a tiny unit capacitance is used in the DAC. Moreover, a reference buffer was used to accelerate the DAC settling to achieve highspeed conversion. The prototype ADC was fabricated using a 130-nm CMOS technology. The ADC core occupied an active area of 0.1 mm2 and consumed a total power of 1.32 mW when a 1.2-V supply was used at a conversion rate of 40 MS/s. The measured peak signal-to-noise-and-distortion ratio and spuriousfree dynamic range were 64 and 77.5 dB, respectively. The peak effective number of bits was 10.33, which is equivalent to a Walden figure-of-merit of 25.6 fJ/conversion step.


                            

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In our design, two design parameters exist, which are the RSC and the CREF.  The dynamic performance of a behavioral simulation for a 12-bit SAR ADC according to CREF and the RSC.
· Due to the process variation, mismatch and hysteresis can exist in the comparator because of the use of transistors M13 and M16. 
· Therefore, to minimize the hysteresis common centroid layout is used. To reduce the kickback noise and common mode dependent offset calibration the proposed comparator is designed.
· The implemented bootstrap switch operates at the supply voltage. The gate body voltage (VGB) of transistor M11 will be twice the supply voltage. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To alleviate the power consumption problem of the ADC driver, an input capacitance of only 1.48 pF was used.
· To alleviate the switching energy problem of the DAC part, the proposed switching method which employs CMCR switching technique is implemented in CDAC part. 
· A mutated dynamic latch comparator with cascode is implemented to make certain a high speed operation with low power consumption and to overcome the kick back issue.
· Several issues have been considered during the comparator designing such as; due to the comparator’s clock operation, kickback noise affects the CDAC top plate. 
2.2. PROPOSED SYSTEM 
· In order to reduce the performance degradation resulting from a signal-dependent voltage drop in a capacitive reference driver (CRD) without increasing the capacitance (CREF) of a CRD, the proposed SCRD utilizes the CRD for LSB conversion cycles.
· In the proposed SCRD, the slight difference between the two reference voltages can be recovered by the redundancy, but it is preferable to use most of the redundancy range for correcting the decision errors before the RSC, which reduces the requirement of an on-chip decoupling capacitor to suppress the large supply fluctuation.
· The proposed SCRD can remove the additional reference drop caused by the MSB parasitic capacitor for the RSC at the third cycle or higher.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· To enhance the operation performance of the reference buffer, the buffer is implemented using a source follower with two resistor strings to yield the sub reference voltages.
· The advantages of successive approximation register (SAR) analog-to-digital converters (ADCs) have been demonstrated to include high energy efficiency and small footprints through the use of thin CMOS technologies.
· In this paper, the proposed SAR ADC was designed to achieve superior energy efficiency for portable ultrasound imaging systems.
· In comparison with previously proposed ADCs that utilize 90–180-nm CMOS technologies, the proposed ADC exhibits a superior energy efficiency. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 6-to-10-bit 0.5 V-to-0.9 V reconfigurable 2 MS/s power scalable SAR ADC in 0.18 μm CMOS
	Z. Zhu, Z. Qiu, M. Liu, and R. Ding, 
	The proposed low leakage latched dynamic cell in SAR logic and wide range configurable delay element extend the flexibility of speed and resolution tradeoff.

	A 12 b 50 MS/s 2.1 mW SAR ADC with redundancy and digital background calibration
	A. H. Chang, H.-S. Lee, and D. Boning, 
	The design employs redundancy to relax the DAC settling requirement and to provide sufficient room for errors such that the static nonlinearity caused by capacitor mismatches can be digitally removed.

	A 71 dB-SNDR 50 MS/s 4.2 mW CMOS SAR ADC by SNR enhancement techniques utilizing noise
	T. Morie et al., 
	SAR-ADC power efficiency has improved due to its digitally oriented nature that utilizes the high switching speed of nanometer CMOS processes.

	A 12 b 70 MS/s SAR ADC with digital startup calibration in 14 nm CMOS
	C. C. Lee, C.-Y. Lu, R. Narayanaswamy, and J. B. Rizk, 
	It utilizes a startup calibration for correcting capacitor mismatches in its CDAC. 



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 12-bit SAR ADC was fabricated using the 130-nm CMOS technology. The proposed FBW DAC switching scheme effectively linearizes the SAR ADC without increasing the capacitor size, thus realizing low-power and high-speed operation. To alleviate the power consumption problem of the ADC driver, an input capacitance of only 1.48 pF was used. The SAR ADC was operated at 40 MS/s and achieved a peak effective number of bits of 10.33 bits. For the power consumption of 1.32 mW, the peak and Nyquist Walden FOM were 25.6 and 30.4 fJ/conversion step, respectively. The proposed FBW-SAR ADC presents favorable energy efficiency for use in portable ultrasound imaging systems. 
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