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An Inductorless Wideband Gm-boosted Balun LNA with nMOS-pMOS Configuration and Capacitively Coupled Loads for sub-GHz IoT Applications





ABSTRACT
This brief presents an inductorless gm-boosted wideband balun low noise amplifier (LNA) for low power sub-GHz IoT applications. The proposed common source (CS) -common gate (CG) based gm-boosted balun LNA uses nMOS-pMOS configuration for doubling the transconductance and gain efficiency. Loads of CS and CG stages are capacitively coupled to remove the tradeoff between voltage gain and voltage headroom. In addition to this, the circuit employs noise cancelation using the CS-CG pair. The LNA is implemented in 0.18 μm RFCMOS process, which achieves a maximum voltage gain of 19.6 dB with a minimum noise figure (NF) of 3.6 dB. The 3-dB bandwidth ranges from 0.13 GHz to 0.93 GHz. The minimum IIP3 and IIP2 measured are -8.5 dBm and 12 dBm, respectively. The LNA core area is 0.18 mm2 and dissipates a total power of 3 mW from 1.8 V power supply.




    
                  
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· To improve an existing LNA design, differential noise reduction techniques, such as capacitive cross coupling, resistive feed through  and Gm-boosted CG topology  can be applied. 
· At all other frequencies, the matching becomes progressively worse and eventually non-existent.
· When complex impedances are present, especially with parastitics, the two fundamental techniques in designing matching networks are absorption and resonance.
· The quarter-wave transformer can be used to match a real load impedance to a transmission line. 
· Single or multiple sections of quarter-wave transformer designs can be adopted to present optimum matching characteristics over a desired frequency band. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The problem of interference removal has been studied extensively in the past in various contexts, including background noise reduction in acoustic systems.
· However, in such device, the design of a fully on-chip CMOS wideband receiver front-end that can process several radar/satellite signal simultaneously becomes a multifold complex problem.
· To overcome these issues, appropriate circuit techniques using passive components need to be incorporated. 
· The large out-of-band blockers may only be eliminated through front-end filtering otherwise it effects serious issues on receiver.
· The main issue concerning the broadband amplifier topologies is their inferior noise performance and wide band input matching for radio applications.
2.2. PROPOSED SYSTEM 
· It was proposed to add a shunt inductor with a large bypass capacitor to eliminate the adverse effect by resonance .
· In addition, a transformer feedbacked capacitor neutralizer was proposed to boost the gain of an LNA.
· A single-to-differential topology with resistive feedback was proposed to increase the loop gain by double as compared to that of the conventional single-ended resistive feedback LNA through a source follower.
· Minor changes were proposed in the process to lengthen the bulk lifetime, among which fully depleted silicon on insulator (FD-SOI) is promising to scale down to 11 nm.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The primary focus of this research work is the development of a CMOS high-performance low noise wideband receiver architecture with a subthreshold out of band sensing receiver.
· High performance low noise, bandwidth extensive Main path receiver has been designed, simulated and fabricated in 65nm CMOS and verified by measurements.
· Blocker effects on various performance parameter like gain compression, DC offset, phase noise mixing, self mixing, sensitivity, IMD3/XMD of receiver, how it is impacting on various parameter of wireless front-end receiver.
· A new approach is presented to reject out of band blocker by using a multipath scheme or auxiliary path receiver without effecting the performance of main path receiver. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A 1.8 dB NF BlockerFiltering Noise-Canceling Wideband Receiver With Shared TIA in 40 nm CMOS
	H. Hedayati, W. F. A. Lau, N. Kim, V. Aparin, and K. Entesari. 
	The N-path filter noise is sensed out-of-phase by the main path and cancelled at the inputs of the shared TIA.

	A CMOS channel-select filter for a directconversion wireless receiver
	P. J. Chang, A. Rofougaran, and A. A. Abidi. 
	This paper describes the design and performance of an SC channel select filter for a frequency-hopped spread-spectrum direct-conversion receiver operating in the 902-926 MHz ISM band.

	A process-tolerant out-of-band blocker rejection technique for SAW-less receivers
	M. Abouzied, H. Osman, A. Emira, and A. N. Mohieldin. 
	In this paper, an active filtering technique is presented which is capable of filtering the out-of-band blockers in wireless receivers.

	A Blocker Filtering Technique for SAW-Less Wireless Receivers
	H. Darabi. 
	The required notch filtering in the feed-forward path is realized through a receiver translational loop, driven by the same local oscillator (LO) signals used in the main receiver.


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 thesis has introduced an approach for out of band blocker sensing using multipath scheme depicted with a major focus on the design, analysis and realization of a high performance wideband receiver architecture. An auxiliary (subthreshold) receiver is designed for out of band sensing. In main path receiver, a high gain inductive degenerative composite NMOS/PMOS transistor pair differential LNA is proposed, simulated, extracted, measured and verified analytically. This technique enhances the input matching, gain bandwidth, noise. An accurate analytical design methodology for wide band impedance matching network has developed. Further a passive down conversion mixer with improved linearity MGTR TCA and integrated baseband filter is integrated. A complete chain is extracted using post layout in 65nm technology and verified using real time measurement in CMOS process. Source follower buffer is also designed for output matching and measurement purpose. Impact of buffer on gain and noise figure is discussed. For auxiliary path a subthreshold differential receiver for out of band sensing is designed with very low power. In auxiliary path ultra low power wide band LNA and bandwidth extensive gilbert cell active mixer is proposed, designed, integrated in 180nm technology. Both simulation and measurment results are verified analytically. All integration issues are discussed and taken care of. Utilizing Further, standalone re-configurable down conversion mixers are proposed as active/passive, low/high RF bandwidth configuarability and a comparison are drawn with previous down conversion mixers. 
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