


Page bearing signatures is kept on file in the Graduate School.

Circuit Modeling and ptimization Techniques for Next-Generation Radar

by

Zachary Hays, B.S.E.C.E

A Thesis

Approved by the Department of Electrical and Computer Engineering

Kwang Y. Lee, Ph.D , Chairperson

Submitted to the Graduate Faculty of 
Baylor University in Partial Fulfillment of the

Requirements for the Degree 
of

Master of Science in Electrical and Computer Engineering

Approved by the Thesis Committee

Charles P. Baylis, Ph.D., Chairperson

Robert J. Marks II., Ph.D.

Accepted by the Graduate School

May 2018

J. Larry Lyon, Ph.D., Dean



























2.1  Definition of Key Concepts and Search Parameters 







2.2  State of the Art in Reconfigurable Power Amplifiers 



2.3  State of the Art in Modeling Weakly Nonlinear Systems 





et al

2017 IEEE Radio and Wireless Symposium (RWS)
et al

2017 IEEE 18th Wireless and Microwave Technology Conference 
(WAMICON)

3.1 Varactor Diode Tuner 





3.2 PAE and ACPR Smith Chart Load Pulls 



3.3 Optimization Algorithm in the Voltage Space 

3.4  Search Algorithm 





3.5  Results 









et al

2017 Texas Symposium on Wireless and Microwave Circuits and Systems 
(WMCS)

4.1  Evanescent-Mode Cavity Tuner 



4.2  Simulated PAE and ACPR Load Pulls of Resonant Cavity Space 









4.3  2D Position Number Interval Halving PAE Search in Simulation 



4.4  Two-Dimensional Position Number Gradient Search in Simulation 







4.5  Characterization and load pulls in resonant cavity position number space 







4.6  Two-Dimensional Interval Halving Search in Resonant Cavity Position Number 
Space



4.7  Two-Dimensional Gradient Search in Resonant Cavity Position Number Space 







4.8  Input Power Added in a Three-Dimensional Gradient Search in Resonant Cavity 
Number Space 









4.9  Three-Dimensional Gradient Search in Resonant Cavity Number Space with Gate 
Voltage as the Third Dimension



a priori







4.10  Conclusions on Searches in the Resonant Cavity Position Number Space





5.1  Introduction 



5.2  Simulation of Baseband Memory Effects 









5.3  Volterra Series 



5.4  Fourier Transforms of Volterra Kernels 



5.5  Averaged Volterra Kernels 

5.6  Volterra Model for a Two Tone Input to a 3rd Order Model 







5.7  Three-Tone Volterra Model 

5.8  Two-Tone Volterra Approximation of Three-Tone Model







5.9  Proposed Measurement Verification 







5.10 Summary of the Volterra Model 









 Radar Conference, 2010 IEEE

et al

2017 IEEE 18th Wireless and Microwave Technology Conference 
(WAMICON)

et al
2017 Texas Symposium 

on Wireless and Microwave Circuits and Systems (WMCS)

et al
IET Radar, Sonar & Navigation

High Frequency Electronics

Adaptive Load Impedance Optimization for Power Amplifiers in 
 Reconfigurable Radar Transmitters

Multiobjective Optimization: Principles and Case 
Studies

Journal of
 Advanced Computational Intelligence and Intelligent Informatics

IET Radar, Sonar & Navigation



IEEE Transactions on Aerospace and Electronic Systems

et al

IEEE Transactions on Aerospace 
and Electronic Systems

et al
2016 IEEE Radio and 

Wireless Symposium (RWS)

2017 47th European Microwave 
Conference (EuMC)

2015 European Microwave 
Conference (EuMC)

2015 German 
Microwave Conference

IEEE Transactions on 
Microwave Theory and Techniques

IEEE Transactions on Microwave 
Theory and Techniques

Microwave and Optical Technology Letters

Transactions of the American Institute of Electrical Engineers, Part II: 
Applications and Industry

2016 11th International 
Conference on Industrial and Information Systems (ICIIS)



Journal
of Lightwave Technology

IEEE
Transactions on Microwave Theory and Techniques

2017 International Applied 
Computational Electromagnetics Society Symposium (ACES)

IEEE Transactions on Circuits and Systems I: Regular Papers

2015 SBMO/IEEE MTT-S International Microwave 
and Optoelectronics Conference (IMOC)

2017 IEEE Topical Conference on 
RF/Microwave Power Amplifiers for Radio and Wireless Applications (PAWR)

IEEE
Transactions on Circuits and Systems

IEEE Transactions on Instrumentation and Measurement

2015
IEEE Power, Communication and Information Technology Conference (PCITC)



IEEE Transactions on 
Circuits and Systems I: Regular Papers

IEEE Transactions on 
Computer-Aided Design of Integrated Circuits and Systems

et al
2017 IEEE Radio and Wireless 

Symposium (RWS)

2017 IEEE MTT-S International Microwave Symposium (IMS)



IEEE
Transactions on Aerospace and Electronic Systems

2018 IEEE Radio and Wireless Symposium (RWS)




