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A 3 mW 6-bit 4 GS/s Subranging ADC with Subrange-Dependent Embedded References





ABSTRACT
A subranging analog-to-digital converter (ADC) with reference-embedded comparators (RECs) is proposed. By adjusting the bias current and/or body voltage of the REC’s input differential pair, the REC offset can be adjusted to a specific voltage equal to a reference voltage referred to henceforth as the embedded reference. For the ADC’s coarse stage, RECs with wide-range embedded references are implemented by adjusting the bias currents using current source arrays to cover the full-scale input. By contrast, for the ADC’s fine stage, RECs with narrow-range embedded references are implemented by adjusting the body voltage. In addition, the centers of the embedded references in the different ADC subranges are created by current source arrays, which are digitally scaled according to the coarse ADC’s output codes. As a result, the reference-voltage-switching network used in conventional subranging ADCs is not required, and hence the speed of the ADC is increased. Moreover, to eliminate the effects of process variation, the bias currents and body voltages in the RECs are calibrated with an auxiliary resistor ladder. After the calibration, the resistor ladder is removed. Consequently, no resistor ladder is used during normal operation, which greatly saves power. A 3 mW 6-bit 4 GS/s REC-based subranging ADC is implemented in 28-nm CMOS technology. With a near Nyquist frequency input, the ADC achieves SNDRs of 31.8 dB and 30.7 dB at 3.6 GS/s and 4 GS/s, respectively. Moreover, at 3.6 GS/s, the ADC has a Walden Figure-of-Merit (FoMW) of 22.7 fJ/conv-step, which is the best compared with prior state-of-the-art 6-bit high-speed ADCs.




        	









CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· High sampling rate (1-3 GS/s) ADCs with medium resolutions (6-10 bits) are utilized in diverse applications including wireless communication systems, ultra-wideband (UWB), direct-sampling TV receivers  and digital oscilloscopes.
· Then, a concise overview of SAR ADC architectures is presented, as well as a review of some existing high-frequency ADC architectures. 
· Towards the end, the proposed ADC architecture is introduced along with a description of system-level design aspects. 
· Analog-to-digital converters (ADCs) are fundamental building blocks in electronic systems that process or store analog signals in the digital domain. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· A potential problem of the two-step subranging architecture is the mismatch between the coarse and fine ADCs. The mismatches can be categorized as offset and gain errors.
· Another design issue of subranging ADCs arises from the reference voltage switching. 
· The switching connection between the resistor ladder and the preamplifiers may lead to significant parasitic capacitance and slow down the circuit.
· As the device size goes down, the offset issue becomes unbearable in advanced CMOS technologies. In this design, the raw offset of the preamplifier-comparator combination reaches 25 mV, which is equivalent to 2 LSB. 
2.2. PROPOSED SYSTEM 
· The proposed ADC architecture and associated design techniques described in this dissertation will assist designers to address some of the major challenges related to advancing the high-speed ADC state-of-the-art.
· Many timing-skew calibration techniques have been proposed in theory and have also been implemented on-chip or off-chip.
· Several techniques have been proposed to improve the speed of SAR ADCs. 
· When designing the proposed hybrid ADC architecture for a particular application, the decision concerning the number of bits for the flash ADC and the CABS ADC should be made under consideration of power and area impacts.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It also improves the performance of near-Nyquist operation since the preamplifiers and comparators need not experience large difference between two consecutive inputs. 
· A two-step subranging architecture manifests itself in embedded systems due to the compact structure and power efficiency. 
· Incorporating offset calibration and digital error correction techniques to further improve the performance, this work achieves greater than 5.2 effective number of bits (ENOB) and 40-dB spurious free dynamic range (SFDR) across the whole Nyquist band with only 30 mW. 
· The high effective resolution bandwidth (ERBW) of 1.1 GHz facilitates its application in both Nyquist and sub-sampling operations. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 16-mW 8-Bit 1-GS/s digital-subranging ADC in 55- nm CMOS
	Y.-H. Chung and J.-T. Wu, 
	This paper presents a digital-subranging (sub-R) analog-to-digital conversion (ADC) architecture to improve the operation speed of sub-R ADCs.

	A 40-mW 7-bit 2.2-GS/s time-interleaved subranging CMOS ADC for low-power gigabit wireless communications
	I.-N. Ku, Z. Xu, Y.-C. Kuan, Y.-H. Wang, and M.-C. F. Chang, 
	A time-splitting subranging architecture is invented to significantly boost the speed of individual ADC channels.

	A 32 mW 1.25 GS/s 6b 2b/step SAR ADC in 0.13 um CMOS
	Z. Cao, S. Yan, and Y. Li, 
	ADCs with 6b resolution and gigahertz sampling frequency are widely used in serial links, magnetic recording systems and UWB receivers.

	A 2.8 GS/s 44.6 mW time-interleaved ADC achieving 50.9 dB SNDR and 3 dB effective resolution bandwidth of 1.5 GHz in 65 nm CMOS
	D. Stepanovic and B. Nikolic, 
	The prototype chip occupies an area of 1.03 × 1.66 mm 2 , including the pads and the testing circuits.



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
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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:
    This dissertation research concentrated on two fundamental research topics: design of low-power high-speed hybrid ADCs with linearity enhancement and offset calibration techniques, and automatic on-chip calibration for input impedance boosting in EEG measurement applications with dry-contact electrode. As part of the high-speed ADC research, a 1GS/s subranging time-interleaved ADC was designed in 130nm CMOS technology and verified through prototype chip measurements. The hybrid ADC architecture includes a flash ADC in the first stage to resolve the most significant bits (MSBs), and four time-interleaved CABS ADCs in the second stage to resolve the least significant bits (LSBs). This hybrid ADC architecture is the first to realize a second stage with time-interleaved CABS ADCs, which is a significant factor for its power efficiency. A novel merged sample-and-hold and DAC (SHDAC) in each TI channel performs the sampling and residue generation for the subranging operation. A linearity enhancement technique was created for SHDAC to suppress the impact of parasitic capacitances. 





                                             CHAPTER-6
                               REFERENCE
· [1] Y.-H. Chung and J.-T. Wu, “A 16-mW 8-Bit 1-GS/s digital-subranging ADC in 55- nm CMOS,” IEEE Trans. Very Large Scale Integr. Syst., vol. 23, no. 3, pp. 557– 566, Mar. 2015. 
· [2] I.-N. Ku, Z. Xu, Y.-C. Kuan, Y.-H. Wang, and M.-C. F. Chang, “A 40-mW 7-bit 2.2-GS/s time-interleaved subranging CMOS ADC for low-power gigabit wireless communications,” IEEE J. Solid-State Circuits, vol. 47, no. 8, pp. 1854–1865, Aug. 2012. 
· [3] Z. Cao, S. Yan, and Y. Li, “A 32 mW 1.25 GS/s 6b 2b/step SAR ADC in 0.13 um CMOS,” IEEE J. Solid-State Circuits, vol. 44, no. 3, pp. 862–873, Mar. 2009. 
· [4] D. Stepanovic and B. Nikolic, “A 2.8 GS/s 44.6 mW time-interleaved ADC achieving 50.9 dB SNDR and 3 dB effective resolution bandwidth of 1.5 GHz in 65 nm CMOS,” IEEE J. Solid-State Circuits, vol. 48, no. 4, pp. 971–982, Apr. 2013. 
· [5] E. Alpman, H. Lakdawala, L. R. Carley, and K. Soumyanath, “A 1.1V 50mW 2.5GS/s 7b time-interleaved C-2C SAR ADC in 45nm LP digital CMOS,” IEEE Intl. Solid-State Circuits Conf. (ISSCC) Dig. Tech. Papers, Feb. 2009, pp. 76–78. 
· [6] T. Jiang, W. Liu, F. Y. Zhong, C. Zhong, and P. Y. Chiang, “Single-channel, 1.25- GS/s, 6-bit, loop-unrolled asynchronous SAR-ADC in 40nm-CMOS,” in Proc. IEEE Custom Integrated Circuits Conference, Sep. 2010. 
· [7] C.-J. J. Tseng, C.-F. F. Lai, and H.-S. S. Chen, “A 6-Bit 1 GS/s pipeline ADC using incomplete settling with background sampling-point calibration,” IEEE Trans. Circuits Syst. I Regul. Pap., vol. 61, no. 10, pp. 2805–2815, Oct. 2014. 
· [8] E. Z. Tabasy, A. Shafik, S. Huang, N. H. W. Yang, S. Hoyos, and S. Palermo, “A 6-b 1.6-GS/s ADC with redundant cycle one-tap embedded DFE in 90-nm CMOS,” IEEE J. Solid-State Circuits, vol. 48, no. 8, pp. 1885–1897, Aug. 2013. 
· [9] A. Ismail and M. Elmasry, “A 6-Bit 1.6-GS/s low-power wideband flash ADC converter in 0.13-um CMOS technology,” IEEE J. Solid-State Circuits, vol. 43, no. 9, pp. 1982–1990, Sep. 2008. 
· [10] H.-W. Chen, I.-C. Chen, H.-C. Tseng, and H.-S. Chen, “A 1-GS/s 6-Bit two-channel two-step ADC in 0.13um CMOS,” IEEE J. Solid-State Circuits, vol. 44, no. 11, pp. 3051–3059, Nov. 2009. 

image1.png
Vo] T
oe
2>
g[e

Tk :

cko] 57

REC Catlration Crc




