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CERTIFICATE OF SERVICE 

I, Richard Hughes, hereby certify that on February 28, 2025, the foregoing EXPERT REPORT 
OF DAVID RICKETTS REGARDING THE INVALIDITY OF U.S. PATENT NOS. 
8,717,101 AND 9,917,563 was served upon the following parties as indicated: 

Linda Chang, Esq.  
Office of Unfair Import Investigations 
U.S. International Trade Commission  
500 E Street, S.W. 
Washington, DC 20436 
Email: Linda.Chang@usitc.gov 

 Via hand delivery  
 Via courier (FedEx) 
 Via facsimile 
 Via first class mail 
 Via electronic mail 
 Via Box 

Counsel for Complainants  
Skyworks Solutions, Inc., Skyworks Solutions Canada, 
Inc., and Skyworks Global Pte. Ltd. 
WILMER CUTLER PICKERING HALE AND DORR LLP 
James M Dowd (Lead) 
350 s. Grand Ave., Suite 2400 
Loas Angeles, CA  90071 
Email:  WHSkyworks-
KCT1413servicelist@wilmerhale.com  

 Via hand delivery  
 Via courier (FedEx) 
 Via facsimile 
 Via first class mail 
 Via electronic mail 

Counsel for  
D-Link Systems Inc. and D-Link Corporation
Ric Macchiaroli
Pillsbury Winthrop Shaw Pittman LLP
7900 Tysons One Place, Suite 500
Tysons, VA 22102
DLINK-1413@pillsburylaw.com

 Via hand delivery  
 Via courier (FedEx) 
 Via facsimile 
 Via first class mail 
 Via electronic mail 

Counsel for 
Ruijie Networks Co., Ltd. 
S. Alex Lasher
Quinn Emanuel Urquhart & Sullivan, LLP
1300 I Street NW, Suite 900
Washington, DC 20005
alexlasher@quinnemanuel.com
qeruijie@quinnemanuel.com

 Via hand delivery  
 Via courier (FedEx) 
 Via facsimile 
 Via first class mail 
 Via electronic mail 

/s/ Richard Hughes  
Richard Hughes 
Duane Morris LLP 
30 South 17th Street 
Philadelphia, PA  19103 
Telephone:  215.979.1000 
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Dr. David S. Ricketts 
Full Professor 

 
I.B  BRIEF RESUME  
.  
 
1. Education background:  
Ph.D., Electrical Engineering, 2006, Harvard University 
M.Sc., Electrical Engineering, 1997, Worcester Polytechnic Institute 
B.Sc., Electrical Engineering, 1995, Worcester Polytechnic Institute 
 
2. Professional experience:  
Full  Professor, 2012 – present, Department of Electrical and Computer Engineering North Carolina State 
University, Raleigh, NC 

Visiting Researcher (Research Scientist), 7/2012 – 8/2013, MTL-ECE Massachusetts Institute of Technology, 
Cambridge, MA 

Visiting Associate Professor, 9/2012-12/2012, School of Engineering and Applied Science Harvard University, 
Cambridge, MA 

Assistant Professor, 2006 – 2012, Department of Electrical and Computer Engineering Carnegie Mellon University, 
Pittsburgh, PA 

Manager of New Product Development &Advanced System Engineering, 2001 – 2003, ON Semiconductor, East 
Greenwich, RI 

Principal Consultant, 1999-2001, Renaissance Design, Inc., Warwick, RI 

IC Technology Unit Manager, 1995-1999, American Power Conversion, Billerica, MA 

 
3. Scholarly and creative activities:  
 
Type          Number   
Books 3 
Book Chapters 2 
Refereed Journal Article 52 
Other Journal Article (submitted) 0 
Conference Paper, Refereed 82 
Conference Presentation, (no paper) 7 
Patent (filed)  2 
Academic Workshops Chaired 20 
Research Presentations, Invited 66 

 
4. Membership in professional organizations:  
 
IEEE, 1997-present (senior member since 2015) 
 
5. Scholarly and professional honors:  
 

• 2022 Chancellors Innovation Fund 
• 2021 William F. Lane Outstanding Teaching Award 
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• Best Paper Award, IEEE Asia-Pacific Microwave Conference 2016.
• IEEE Senior Member, 2015
• Certificate of Teaching Excellence, Derek Bok Center, Harvard University, 2013
• NSF CAREER AWARD, 2011.
• Wimmer Teaching Fellow, Carnegie Mellon University, 2009.
• George Tallman Ladd Research Award, Carnegie Mellon University, 2009.
• National Academy of Engineers Frontiers of Engineering Education Recipient, 2009.
• DARPA Young Faculty Award, 2008.
• McGraw Hill Yearbook of Science and Technology, 2008.

6. Professional service on campus:

Faculty Teaching Evaluation Committee (ECE Department) 2022-present 
Faculty Search Committee (ECE Department) – Fall/Spring 2021/22 & 2019/20 
Course Curricula Committee (ECE Department) - 2015-present 
Faculty Search Committee (ECE Department) – Fall/Spring 2016/2017 
Senior Design Director Search Committee (ECE Department) - 2014 
Participated in Engineering Open House (ECE Department), 2014 

7. Professional service off campus:

Advisor DARPA Commercialization Office  - 2023-24 
Topic Editor, IEEE JMW 2022-2023 
Track Editor, IEEE T-MTT Oct 2019-2022 
Chair, IEEE Chapter ACME (Joint chapter of Antennas and Propagation (AP), Electronic Packaging Society (EP), 
Microwave Theory and Techniques (MTT), and Electron Devices (ED) 2019- 
Technical Committee Chair for IEEE T-MTT 9  Society 2020-2022 
Technical Committee Vice-chair for IEEE T-MTT 7  Society 2015-2019 
Technical Program Chair: Enabling Nanomanufacturing for Rapid Innovation, TRC/NSF Workshop, Aug. 2013 
Technical Program Committee (member) – IEEE International Microwave Symposium 2014-;  
Technical Program Committee IEEE BioWireless 2012-2015. 
Session Chair - Nanotechnology, CMOS Emerging Technologies Conf., Banff, Canada 2009; NANO-DDS, 
Chemically-Synthesized, Biomimetic Systems and Biologically-Inspired Architectures Session, August 2011. 
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II.B. INSTRUCTIONAL DEVELOPMENT  
Include innovations in courses and curricula. 
 
Creation of a new STEM poral interactRF.org (supported by ONR research grant) to teach RF and 
microwave engineering. This portal supports national education workshops and a full semester online 
course using an e-learning platform. 
 
ECE 592 Analog Laboratory (graduate). Introduced graduate version of ECE 426 to allow for more 
advanced hands-on projects.  
 
ECE 426 Analog Laboratory. Re-booted a retired course with Dr. Besnoff (teaching professor). 
Developed 12 new lectures and an entirely new course project where students build a drone from scratch, 
making their own printed circuit boards and coding an Arduino for flight control    
 
ECE 714 Advanced Analog IC Design (ADCs). CAF Completed S18. (NCSU) Fall 2015. Developing 
new course for advanced analog IC design. Includes ~ 35 online lectures, and 10 interactive 
labs/workshops for students to practice hands on design. Full course, including labs, are available online 
for the public.   
 
ECE 424/524 – CAF completed S17- 492(592) Radio Systems Design: (NCSU) Spring 2014+. 
Developed new experiential undergraduate course in radio system design. Includes 34 online lectures, and 
10 interactive labs/workshops for students to practice hands on design. Full course, including labs, are 
available online for the public.   
 
ECE 592 Analog-to-digital Converters: (NCSU) Fall 2013. Developed new course for ADCs as part of 
ECS circuit’s curriculum.  
 
ES139/239 Innovation in Science and Technology (Harvard): Fall 2012. Co-developed new format, 
assignments and teaching materials for primarily undergraduate innovation course. 
 
ECE 18-605/606 Innovation in Science and Technology (CMU): Fall 2009. Developed interdisciplinary 
course on innovation between ECE and CMU’s Engineering Technology Innovation Management 
masters program.  
 
ECE 18-513 RF Circuits and Antennas for Wireless Systems (CMU): Fall 2008. Co-developed  w. D. 
Stancil a new capstone design course in RF circuits & antennas. 
 
ECE 18-610  Fundamentals of Modern CMOS Devices (CMU): Spring 2008, Developed introductory 
graduate course in CMOS device physics.  
 
ECE 18-310  Fundamentals of Semiconductor Devices (CMU): Spring 2007. Developed entirely new 
content for undergraduate device physics course.  

 

II.C. MENTORING ACTIVITIES 
Include undergraduate academic advising and assessments thereof, if applicable, graduate committees, 
postdoctoral advising, advising student organizations, special projects with students, and Department of 
Public Instruction assessments of supervising student teaching. 
 
Currently, member of ___4__ PhD and __0___MS committees.  
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1. Participated in ___29_____ Masters/PhD graduate committees. 
2. Advisor to __6___ nonthesis MS students. 

 
POST-DOCTORAL RESEARCHER SUPERVISION 
1. Jordan Besnoff (F2020, now research Prof NCSU 2021-) 
2. Morteza Abbasi (2013-2016, research Prof. NCSU, 2016-18) 
3. Jordan Besnoff (2014, now at Oakridge National Labs) 
4. Junfeng Xu  (2013, now at SpaceX) 
5. Mathew Trotter (2013, Disney Research) 
6. Mathew Chabalko (2012, now at Disney Research) 
7. Darmin Arumugum (2012, now at JPL) 
8. Limin Cao (2010,2012) 
9. Joshua Smith (2010-2012,  now at NRL) 
10. Shingo Tamaru (2008-2010, now at AIST, Japan) 

 
 

GRADUATE STUDENT SUPERVISION NCSU 
1. Prya Darshni (PhD Canddiate, 2026) 
2. Hongtao Zhong (PhD Candidate, 2025)  
3. Shian Su (PhD Candidate, 2025) 
4. Joe Zhou (PhD Candiate 2023) 
5. Karan Maru F20-S21 RA 
6. Sriraj Kandala, Summer  2020 RA 
7. Bhaumik Jain Summer-Fall 2020 RA 
8. Matt Dwyer Summer-Fall 2020. RA 
9. William Harris (PhD candidate, 2019) 
10. Junyu Shen (PhD candidate, 2019) 
11. Hangjin Liu (PhD Candidate, 2021) 
12. You Zhou (PhD Candidate, 2021) 
13. Deeksha Lal (PhD 2018) 
14. Samyak Parakh (MS, 2018) 
15. Rafael de Silva (PhD candidate, 2020) 
16. Michael Aiken ( MS 2017, PhD Candidate) 
17. Viswanath Ramesh (Initial PhD work 2015-2016) 
 
 
GRADUATE STUDENT SUPERVISION CMU 
1. Emre Karagozler, PhD 2013 
2. Wei Tai, PhD 2012 
3. Darmin Arumugam, PhD 2012 
4. Weihua Hu, PhD 2012 
5. Chongzhe Li, MS 2012 
6. Zacherias George, MS 2012 
7. En Shi, MS 2010 
8. Qianyu Liu, MS 2009 
 

 
GRADUATE COMMITTEES 
1. Yongduk Oh (PhD Candidate 2023) 
2. Jaewoo Kim (MS 2021) 
3. Sarah Colebaugh 
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4. Weifu Li (PhD Candidate 2019) 
5. Kirti Bhanushali (PhD candidate 2018) 
6. Weihu Wang (PhD candidate 2018) 
7. Yunjia Zhu (MS candidate Textiles 2017) 
8. Junan Zhu (PhD candidate 2016) 
9. Yunjia Zhu (MS candidate 2016) 
10. Anirban Sarkar, (PhD candidate 2016) 
11. Sandeep Hari, (PhD candidate 2018) 
12. Kevin Green (PhD candidate 2016) 
13. Ying Yi Tang, PhD 2015 (CMU) 
14. Mohammad Noman, PhD 2013 (CMU) 
15. Erkan Alpman, PhD 2007 (CMU) 

 
 
UNDERGRADUATE STUDENT SUPERVISION 
 
1. Bryan Wilson – S24 
2. Jason Apsell F22- 
3. Zander Selleseth F-22- 
4. Jonathan Weeks – S32- 
5. Yiyang Ye – S23/Summer 
6. Maya Clinton F22-S23 (MechE) 
7. Cole Contos F22 
8. Jason Abell F22-S23 
9. Landon Calton F22 
10. Frank di Lustro S21 
11. Alan Davila Summer 2020 
12. Casey Crouse Spring 2020-Summer 2020 
13. Jacob Abramow Spring 2020 
14. Jeremy Peterson Sprinf 2020-Summer 2020 
15. Laura Walker Spring 2020 
16. Ryan Hardy REU Spring 2020-Spring 2021 
17. Matt Dywer  Connor Walker REU Fall/Spring 2019 
18. Matt Dwyer REU 2019 Summer.  
19. Casey Crouse REU 2019 Summer. 
20. Zack Miller, Felix Chamielec, Danny Krafft, Grason Humphrey, Sufian Ahmad (NCSU UG Senior 

Design: Qi Charger, 2019) 
21. Matt Dwyer, S19 (NCSU, Undergrad Research) 
22. Shakti Reddy, F18/S19 (NCSU, Undergrad Research) 
23. Shane Reagan, Zach Cline, Daniel Robson, Andrew Cragg, (NCSU UG Senior Design: Pringles 

Radar 2017/18) 
24. Christian Burke, F17/S18 (NCSU, Undergrad Research) 
25. Bill Zhou (BSEE) Fall 2016 (NCSU, Undergrad Research) 
26. Akshay Iyer, Stephen Kerr, William Stepp, Kirk Weston, (NCSU UG Senior Design: Magnetic 

Sports Tracking, 2015/16) 
27. Shaunak Turaga (BSEE), Fall/Spring 2014/15 (NCSU, Undergrad Research) 
28. Mathew Briley (BSEE), Fall/Spring 2014/15 (NCSU, Undergrad Research) 
29. Adeola Salu (BS), Spring 2013 (Harvard, Independent Study ) 
30. Zackary Hamad (BS), Spring 2011 (Harvard, independent Study) 
31. Andrew Hillenius (BS), Summer/Fall, 2011 (CMU, Independent Study) 
32. Chongzhe Li (BS), Spring 2010 (CMU, Independent Study) 
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33. Christopher Heidelberger (BS), Summer 2009, (CMU)  NSF REU 
34. Yue Lu (BS), Summer 2007 (CMU Independent Study)  
 
 
SPECIAL STUDENT ADVISING 
 
1. Karan Maru, S20 (NCSU MSEE Research) 
2. Bhaumik Jain, F19 (NCSU, MSEE Research) 
3. Sriraj Kandala, F19 (NCSU, MSEE Research) 
4. Sandesh Shanmukha, S19 (NCSU, MSEE Research) 
5. Shubhankar Patwardham F17/S18/F18 (NCSU, Ind. Study) 
6. Amrutha Anantha S18 (NCSU, Ind. Study) 
7. David Philpott S2017 (NCSU, Ind. Study) 
8. Shenoy Akshat S2017 (NCSU, Ind. Study) 
9. Sayan Das Fall 2016 (NCSU, Ind. Study) 
10. Rounak Lokare Spring 2016 (NCSU, Ind. Study) 
11. Swaroop Mohapatra Spring 2016 (NCSU, Ind. Study) 
12. Ganapati Pai Spring 2016 (NCSU, Ind. Study) 
13. Mahmoud Metwally 2015 (NCSU, MS research) 
14. Ashwin Thyagarajan Spring 2015 (NCSU Ind. Study) 
15. Reza Chavoshisani 2015 (PhD – 1 year visiting scholar) 
16. Abhishek Malhotra (MS), Spring/Summer, 2013 (NCSU, Independent Study) 
17. Syed Saad (MS), Summer 2011 (CMU, Independent Study) 
18. Brian Lee (MS), Summer 2011 (CMU, Independent Study) 
19. Ashwath Krishnan (MS), Summer 2010 (CMU, Independent Study) 
20. Akshat Gupta (MS), Fall 2009 (CMU, Independent Study) 
21. Heer Ghandi (MS), Fall 2007 (CMU, Independent Study)  

 
 
 
 

GRADUATE COMMITTEES: 2023 ones listed 
 

Student name Degree [defense] Chair Member Comment 
     
Shian Su PhD X  Qual S21 
Hongtao Zhong PhD X  Qual S22 
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II.D. MASTER'S AND DOCTORAL THESES DIRECTED AND BEING 
DIRECTED Show numbers and dates in each category 
 

I am actively directing the theses of __2__Ph.D. students and __0__ Master with Thesis option 
(MST) students.  
I have graduated __8__PhD and __4__ MST students. I was the sole chair of _5_of the _7_PhD 
committees; I was the sole chair of __4__ of the __4__ MST committees. 

 
Master's and Doctoral Theses Currently under direction 
 

 
 

 
Doctoral Theses Directed 

 
 

 

 
Master's Directed 

 
 

 

Student name Degree  Committee 
Approved 

POW 
Approved 

Qualifying 
Review (date) 

Preliminary 
Exam (date) 

Notes 

Shian Su PhD   S21  RA 
Hongtao Zhong PhD   S21  RA 
       
       
       

Student name Degree [date] 
Joe Zhou May 2024 
Carter Harris May 2020 
Junyu Shen Aug 2019 
Deeksha Lal May 2019 
Emre Karagozler  Jan 2013 
Wei Tai  May 2012 
Darmin Arumugam  Jan 2012 
Weihua Hu  Aug 2012 

Student name Degree [date] 
Samyak Parakh Dec. 2017 
Fenglan Yang May 2015 
Chongzhe Li (CMU) Dec. 2012 
Zacherias George (CMU) Aug 2005 
En Shi (CMU) May 2010 
Qianyu Liu (CMU) May 2009 
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III.  SCHOLARSHIP  
 
III.A. PUBLICATIONS, AWARDS, AND ED. BOARD/PROGRAM 
COMMITTEE  

List items as applicable, e.g., original research articles and research review articles in peer-reviewed 
journals, refereed articles that are pedagogy or extension-related, research abstracts, books; 
interdisciplinary/multidisciplinary works; invited and contributed research presentations; appointments or 
election to study sections and editorial boards; creative or professional works; exhibitions; juried shows, 
honors; awards, fellowships, prizes, competitions, and other pertinent evidence.  

BOOKS 
 

1. Radio System Design, D. S. Ricketts, Igram Spark, 2015. 
2. Electrical Solitons: Theory, Design and Applications, D. S. Ricketts and D. Ham, CRC Press, 2010. 
3. The Designers Guide to Jitter in Ring Oscillators, J. A. McNeill and D. S. Ricketts, Springer Verlag, 2009. 
 
BOOK CHAPTERS 

1. D. S. Ricketts, Xiaofeng Li, and Donhee Ham, "Soliton Electronics," in Circuits for Emerging Technologies - 
CMOS and Beyond, CRC Press 2008. 

2. X. Li, D. S. Ricketts, and D. Ham, "Solitons in electrical networks," McGraw-Hill 2008 Yearbook of Science 
and Technology, McGraw-Hill, 2008. 
 

DISCUSSION PI’S WORK 

1. Nature, News & Views article by Thomas H. Lee, "Electrical solitons come of age," Nature, vol. 440, 36-37, 
Mar. 2006. 

 
 
JOURNAL PUBLICATIONS   
Graduate student author; undergraduate author 
 

1. J. Besnoff, H. Zhong, S. Su, R. Kaveti, N. Maiya, S. Krishna, N. Garland, A. Bandokar and D. S. Ricketts, “ 
Sweat-powered, mm scale, continuous time sensor systems with Bluetooth Low Energy2 (BLE) Backscatter. 
IEEE ACCESS, accepted 2024. 

2. W. C. Harris and D. S. Ricketts, “Maximum Gain Enhancement n Wireless Power Transfer using Anisotropic 
Metamaterials,” Scientific Reports, Sci Rep 13, 7726 (2023). https://doi.org/10.1038/s41598-023-32415-9 

3. J. Shen and D. S. Ricketts, "Compact W-Band “Swan Neck” Turnstile Junction Orthomode Transducer 
Implemented by 3-D Printing," in IEEE Transactions on Microwave Theory and Techniques, vol. 68, no. 8, pp. 
3408-3417, Aug. 2020 

4. M. Dwyer and D. S. Ricketts, “The North Carolina state university rabbit radar: Build a frequency-modulated 
continuous-wave radar in a day [application notes],” IEEE Microwave Magazine, vol. 21, no. 5, pp. 136–145, 
2020..[Invited] 

5. D. S. Ricketts, “A modern 16-qam digital radio you can design and build at home [application notes],” IEEE 
Microwave Magazine, vol. 21, no. 7,pp. 10–22, 2020. 

6. W. C. Harris,   D. D. Stancil, and   David S. Ricketts, “Improved wireless power transfer efficiency with non-
perfect lenses,” Applied Physics Letters 114:14, April 2019. 

7. D. S. Ricketts, E. Shi, X. Li, N. Sun, O.O.. Yildrim and D. Ham, “Electrical Solitons for Microwave Systems,” 
IEEE Microwave Magazine, April 2019 [Invited]. 
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8. J. Shen and D. S. Ricketts, "Additive Manufacturing of Complex Millimeter-Wave Waveguides Structures 
Using Digital Light Processing," in IEEE Transactions on Microwave Theory and Techniques, vol. 67, no. 3, 
pp. 883-895, March 2019. 

9. D. S. Ricketts, J. Shen, J. Dunn, “Expanding the Antenna Frontier With Antenna Synthesis and 3D Printing”, 
(Cover article), Microwave Engineering Europe, Sept. 2018. 

10. D. Lal, A. M. A. Ali and D. S. Ricketts, "Analysis and Comparison of High-Resolution GS/s Samplers in 
Advanced BiCMOS and CMOS," in IEEE Transactions on Circuits and Systems II: Express Briefs, vol. 65, no. 
5, pp. 532-536, May 2018. 

11. J. Besnoff, M. Abbasi and D. S. Ricketts, "Ultrahigh-Data-Rate Communication and Efficient Wireless Power 
Transfer at 13.56 MHz," in IEEE Antennas and Wireless Propagation Letters, vol. 16, pp. 2634-2637, 2017. 

12. M. Abbasi, B. Wang, S. Tamaru, H. Kubota, A. Fukushima and D. S. Ricketts, "Accurate De-Embedding and 
Measurement of Spin-Torque Oscillators," in IEEE Transactions on Magnetics, vol. 53, no. 11, pp. 1-4, Nov. 
2017. 

13. V. Pasku et al., "Magnetic Field-Based Positioning Systems," in IEEE Communications Surveys & Tutorials, 
vol. 19, no. 3, pp. 2003-2017, thirdquarter 2017. 

14. W. Tai, M. Abbasi and D. S. Ricketts, “Analysis and design of high-power and efficient, millimeter-wave 
power amplifier systems using zero degree combiners,” IET J. of Electronics, pp. 1-11, Jul. 2017. 

15. M. Chabalko, J. Besnoff, M. Laifenfeld and D. S. Ricketts, "Resonantly Coupled Wireless Power Transfer for 
Non-Stationary Loads With Application in Automotive Environments," in IEEE Transactions on Industrial 
Electronics, vol. 64, no. 1, pp. 91-103, Jan. 2017. 

16. Abbasi M, Ricketts DS. A high-power, broadband 245-285 GHz balanced frequency doubler in 45 nm SOI 
CMOS Microwave and Optical Technology Letters. 58: 423-426, 2016.  

17. M. E. Karagozler, S. C. Goldstein and D. S. Ricketts, "Scalable self-assembly process for the fabrication of 
sub-millimetre three-dimensional cylindrical tubes," in IET Micro & Nano Letters, vol. 11, no. 1, pp. 4-8, 1 
2016.  

18. M.Abbasi, D.S.Ricketts, “A 275 GHz-285 GHz Balanced Frequency Quadrupler in 45nm SOI CMOS,” 
Electronic Letters, vol.51, no.18, pp.1424-1426, Sept 2015. 

19. J. Besnoff, M. Abbasi and D. S. Ricketts, "High Data-Rate Communication in Near-Field RFID and Wireless 
Power Using Higher Order Modulation," in IEEE Transactions on Microwave Theory and Techniques, vol. 64, 
no. 2, pp. 401-413, Feb. 2016.  

20. J. Besnoff, M. Chabalko and D. S. Ricketts, "A Frequency-Selective Zero-Permeability Metamaterial Shield for 
Reduction of Near-Field Electromagnetic Energy," in IEEE Antennas and Wireless Propagation Letters, vol. 15, 
pp. 654-657, 2016.  

21. M. J. Chabalko, J. Besnoff and D. S. Ricketts, "Magnetic Field Enhancement in Wireless Power With 
Metamaterials and Magnetic Resonant Couplers," in IEEE Antennas and Wireless Propagation Letters, vol. 15, 
pp. 452-455, 2016. 

22. M. Chabalko and D. S. Ricketts, “Experimental characterization of Fabry-Perot resonances of magnetostatic 
volume waves in near-field metamaterials”, Applied Physics Letters, 106, 062401 (2015). 

23. Ozcan, O.; Weihua Hu; Sitti, M.; Bain, J.; Ricketts, D.S., "Investigation of tip current and normal force 
measured simultaneously during local oxidation of titanium using dual-mode scanning probe 
microscopy," Micro & Nano Letters, IET , vol.9, no.5, pp.332,336, May 2014 

24. Ricketts, D.S.; Chabalko, M.; Hillenius, A., "Tri-Loop Impedance and Frequency Matching With High- Q 
Resonators in Wireless Power Transfer,"Antennas and Wireless Propagation Letters, IEEE , vol.13, no., 
pp.341,344, Jan. 2014. 

25. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “Three-Dimensional Position and Orientation 
Measurements using Magnetoquasistatic Fields and Complex Image Theory,” Antennas and Propagation 
Magazine, IEEE, vol.56, no.1, pp.160,173, Feb. 2014 

26. Williams, D.F.; Corson, P.; Sharma, J.; Krishnaswamy, H.; Tai, W.; George, Z.; Ricketts, D.S.; Watson, P.M.; 
Dacquay, E.; Voinigescu, S.P., "Calibrations for Millimeter-Wave Silicon Transistor Characterization," 
Microwave Theory and Techniques, IEEE Transactions on , vol.62, no.3, pp.658,668, Mar. 2014. 

27. Tai, W.; Ricketts, D.S., "A compact, 36 to 72 GHz 15.8 dBm power amplifier with 66.7% fractional bandwidth 
in 45 nm SOI CMOS," Microw. And Opt. Tech Lett. ,vol. 56, pp.1098-2760, Nov. 2013. 

28. J. Xu and D. S. Ricketts, "An Efficient, Watt-Level Microwave Rectifier Using an Impedance Compression 
Network (ICN) With Applications in Outphasing Energy Recovery Systems," Microwave and Wireless 
Components Letters, IEEE , vol.23, no.10, pp.542,544, Oct. 2013. 
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29. Arumugam, D.D.; Ricketts, D.S., "Passive orientation measurement using magnetoquasistatic fields and 
coupled magnetic resonances," Electronics Letters , vol.49, no.16, pp.999,1001, Aug. 2013. 

30. Williams, D.F.; Corson, P.; Sharma, J.; Krishnaswamy, H.; Wei Tai; George, Z.; Ricketts, D.; Watson, P.; 
Dacquay, E.; Voinigescu, S.P., "Calibration-Kit Design for Millimeter-Wave Silicon Integrated Circuits," 
Microwave Theory and Techniques, IEEE Transactions on , vol.61, no.7, pp.2685,2694, July 2013. 

31. Tai, W.; Ricketts, D.S., "74 GHz, 17.2 dBm power amplifier in 45 nm SOI CMOS," Electronics Letters 
,vol.49,no.12,pp.758,759, June 2013. 

32. S. Tamaru and D. S. Ricketts, “Measurement of ultra-low power oscillators using adaptive drift cancellation 
with applications to nano-magnetic spin torque oscillators,” Rev. of Scien. Instr., vol. 84, p. 054704-7, May 
2013. 

33. Arumugam, D.D.; Ricketts, D.S., "Passive Magnetoquasistatic Position Measurement Using Coupled Magnetic 
Resonances," Antennas and Wireless Propagation Letters, IEEE , vol.12, no., pp.539,542, Apr. 2013 

34. Arumugam, D.D.; Griffin, J.D.; Stancil, D.D.; Ricketts, D.S., "Magneto-Quasistatic Tracking of an American 
Football: A Goal-Line Measurement," Antennas and Propagation Magazine, IEEE , vol.55, no.1, pp.138,146, 
Feb. 2013. 

35. D. S. Ricketts, M. Chabalko and A. Hillenius, “Experimental demonstration of the equivalence of inductive and 
strongly coupled magnetic resonance wireless power transfer,” Applied Physics Letters, vol. 102, no. 5, Feb. 
2013. 

36. C. Li and D. S. Ricketts, “Loss minimization in λ/4 impedance transformers using multiple λ/4 segments,” 
Electronic Letters, vol.49, no.4, pp.274,276, Feb. 14 2013 

37. W. Hu, J. Bain and D. S. Ricketts, “An AFM/STM multi-mode nanofabrication approach allowing in situ 
surface modification and characterization,” Micro and Nano Letters, Vol. 8, p. 43-46, Jan 2013. 

38. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “Error Reduction in Magnetoquasistatic Positioning 
Using Orthogonal Emitter Measurements,” Antennas and Wireless Propagation Letters, IEEE, vol.11, no., 
pp.1462,1465, 2012 

39. R. Birt, K. An, M. Tsoi, S. Tamaru, D. Ricketts, K. L. Wong, P. K. Amiri, K. L. Wang, and X. Li, “Deviation 
from exponential decay for spin waves excited with a coplanar waveguide antenna,” Applied Physics Letters., 
vol. 101, no. 25, 2012. 

40. S. Tamaru and D. S. Ricketts, “Experimental Study of the Variation in Oscillation Characteristics of Point-
Contact-Based Spin-Torque Oscillators.” IEEE Trans. on Magnetics, vol.3, no., pp.3000504, 2012 

41. M. E. Korogozlar, S. Goldstein and D. S. Ricketts, “Analysis and modeling of capacitive power transfer in 
microsystems,” Circuits and Systems I: Regular Papers, IEEE Transactions on , vol.59, no.7, pp.1557,1566, 
July 2012 

42. W. Hu, J. A. Bain and D. S. Ricketts “In-Situ quantification of electrical isolation in STM-fabricated TiOx 
nanostructures,” Micro and Nano Letters, vol. 7, no. 4, pp. 334-36, Apr. 2012. 

43. S. Tamaru, J. A. Bain, M. H. Kryder and D. S. Ricketts, “Theory for calculating the Green’s function of 
magnetostatic surface waves and its application to the study of spatial diffraction patterns,” Physical Rev. B¸ 84, 
pp.064437 (2011). 

44. D.S. Ricketts, J. A. Bain, Y. Luo, S. Blanton, K. Mai and G. K. Fedder, “Enhancing CMOS using 
nanoelectronic devices, a perspective on hybrid integrated systems,” Proc. of the IEEE vol.98, no.12, 
pp.2061,2075, Dec. 2010. 

45. R. Evarts, L. Cao, D. S. Ricketts, N. D. Rizzo, J. A. Bain, and S. A. Majetich, “Characterization of conducting 
atomic force micrsocopy for use with magnetic tunnel junctions,” IEEE Trans. on Magnetics, vol.46, no.6, 
pp.1741,1744, June 2010 

46. E.R. Evarts, L. Cao, D. S. Ricketts, N. D. Rizzo, J. A. Bain, and S. A. Majetich, “Spin transfer torque 
switching of magnetic tunnel junctions using a conductive atomic force microscope,” Applied Physics Letters 
95, 132510 (2009). 

47. O. O. Yildirim, D. S. Ricketts, and D. Ham, "Reflection soliton oscillator," IEEE Transactions on Microwave 
Theory and Technique , vol. 57, no. 10, pp. 2344-2353, Oct. 2009.  

48. D. S. Ricketts, X. Li, N. Sun, K. Woo, and D. Ham, "On the self-generation of electrical soliton pulses," IEEE 
J.  Solid-State Circuits (JSSC), vol. 42, no. 8, pp. 1657-1668, Aug. 2007.  

49. D. Ham, X. Li, S. A. Denenberg, T. H. Lee, and D. S. Ricketts, "Ordered and chaotic electrical solitons: 
communication perspectives," (Invited) IEEE Communications Magazine, vol. 44, no. 12, pp. 126-135, 
December 2006. 

50. D. S. Ricketts, X. Li, and D. Ham, “Electrical Soliton Modelocking," (Invited cover article) IEEE LEOS 
Newsletter, vol. 20, no. 3, pp. 4-11, June 2006. 
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51. D. S. Ricketts, X. Li, and D. Ham, “Electrical Soliton Oscillator," IEEE Trans. on  Microwave Theory and 
Tech., vol. 54, no. 1, pp. 373-382, Jan. 2006.  

52. R. S. Friedman, M. C. McAlpine, D. S. Ricketts, D. Ham, C. M. Lieber, “High-speed integrated nanowire 
circuits,” Nature, vol. 434, p.1085, Apr. 2005. 

  
PEER-REVIEWED CONFERENCE/WORKSHOP PUBLICATIONS 
Graduate student author; undergraduate author 
 
1. H. Zhong and D. S. Ricketts, "14dB Active Gain Magnetic Negative Permeability Metamaterial Cell with Self-

coupling Compensation," 2023 53rd European Microwave Conference (EuMC), Berlin, Germany, 2023, pp. 
424-427, doi: 10.23919/EuMC58039.2023.10290148. 

2. G. Garner, B. Byars, J. Wetherington, J. Besnoff and D. S. Ricketts, “Radio Disruption of Electronic Systems,” 
GOMACTech, Charleston SC 2024 

3. H. Zhong and D. S. Ricketts, "14dB Active Gain Magnetic Negative Permeability Metamaterial Cell with Self-
coupling Compensation," 2023 53rd European Microwave Conference (EuMC), Berlin, Germany, 2023, pp. 
424-427, doi: 10.23919/EuMC58039.2023.10290148. 

4. J. Besnoff and D. S. Ricketts, "Teaching 100 remote students hands-on microwave design: Building a 16 QAM 
radio at home by hand," 2021 51st European Microwave Conference (EuMC), London, United Kingdom, 2022, 
pp. 1-4 

5. J. Shen and D. S. Ricketts, “Advances in 3D additive manufacturing for complex mm-wave components and 
sub-systems.” IEEE Radio Wireless Week, Jan 2020. Invited.  

6. M. Aiken and D. S. Ricketts, “Simple Laminated PCB Artificial Dielectrics for mm-Wave Quasioptical 
Lenses,” 2019 49th European Microwave Conference (EuMC), Paris, 2019. 

7. J. Besnoff, Y. Buchbut, K. Scheim and D. S. Ricketts, "A 50% Fractional Bandwidth, Wireless Power 
Communication System Achieving 6.78 Mbps at 13.56 MHz Carrier," 2018 48th European Microwave 
Conference (EuMC), Madrid, 2018, pp. 178-181. 

8. J. Besnoff, Y. Buchbut, K. Scheim and D. S. Ricketts, "Dynamic Impedance Matching of Multiple Loads in 
Wireless Power Transfer using a Genetic Optimization Approach," 2018 IEEE/MTT-S International Microwave 
Symposium - IMS, Philadelphia, PA, 2018, pp. 1272-1274. 

9. J. Shen, D. P. Parekh, M. D. Dickey and D. S. Ricketts, "3D Printed Coaxial Transmission Line Using Low 
Loss Dielectric and Liquid Metal Conductor," 2018 IEEE/MTT-S International Microwave Symposium - IMS, 
Philadelphia, PA, 2018, pp. 59-62. 

10. J. Shen, M. Abbasi, and David S. Ricketts,” 3D Printed Antennas: Enabling Complex Antenna Structures,” 
USNC-URSI, Jan 2018. 

11. J. Besnoff, D. S. Ricketts, Y. Buchbut, G. Castillo, M. Laifendfeld and K. Scheim, "Smart wireless power: A 
wireless power and bi-directional LIN communication system," 2017 IEEE International Conference on 
Microwaves, Antennas, Communications and Electronic Systems (COMCAS), Tel-Aviv, 2017, pp. 1-3. 

12. J. Shen, M. Aiken, M. Abbasi, D. P. Parekh, X. Zhao, M. D. Dickey, David S. Ricketts ,"Rapid prototyping 
of low loss 3D printed waveguides for millimeter-wave applications," 2017 IEEE MTT-S International 
Microwave Symposium (IMS), Honololu, HI, 2017, pp. 41-44. 

13. D. S. Ricketts, "Analog limitations for high-speed digital radios: Where the bits stop working," 2017 IEEE 60th 
International Midwest Symposium on Circuits and Systems (MWSCAS), Boston, MA, 2017, pp. 37-40. 
(Invited) 

14. M. Abbasi, B. Wang, S. Tamaru, H. Kubota, A. Fukushima and D. Ricketts, "Precision power measurement of 
spin-torque nano-oscillators using an accurate de-embedding structure and analysis," 2017 IEEE International 
Magnetics Conference (INTERMAG), Dublin, 2017, pp. 1-1. 

15. D. Ricketts and M. Abbasi, "Analytical limits to maximum RF performance of spin torque nano-oscillators," 
2017 IEEE International Magnetics Conference (INTERMAG), Dublin, 2017, pp. 1-1. 

16. J. Shen, M. Aiken, C. Ladd, M. Dickey and D. S. Ricketts, “A Simple Electroless Plating Solution for 3D 
Printed Microwave Components,” IEEE Asia Pacific Microw.Conf., Dec 2016. (Best paper award) 

17. W. Harris, T. Nichols, M. Abbasi and D. S. Ricketts, “A Simple Electroless Plating Solution for 3D Printed 
Microwave Components A Versatile mm-Wave Micromachined Anti-Reflective Layer,” IEEE Asia Pacific 
Microw.Conf., Dec 2016.  

18. M. Abbasi and D. S. Ricketts, “W-Band Conical and Corrugated Horn Antennas Using Stereolithography 3D-
Printing Technology,” IEEE Asia Pacific Microw.Conf., Dec 2016.  
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19. M. Abbasi and D. S. Ricketts, “mm-Wave and THz Multipliers: Advances and Opportunities,” IEEE Asia 
Pacific Microw.Conf., Dec 2016. (Invited) 

20. D. Lal, M. Abbasi and D. S. Ricketts, "A broadband, compact 140–170GHz double side-band receiver in 90nm 
SiGe technology," 2016 46th European Microwave Conference (EuMC), London, 2016, pp. 687-690. 

21. Lal, D.; Abbasi, M. and D. S. Ricketts, “A Compact, High Linearity 40GS/s Track-and-Hold Amplifier in 90nm 
SiGe Technology,” IEEE Custom Integrated Circuits Conf., Sept. 2015. 

22. Besnoff, J. and D. S. Ricketts, “Wide bandwidth for high-speed communication in mid-range, resonant WPT 
and RFID systems,” Microwave Conference (EuMC), 2015 European. 

23. Besnoff, J.; Ricketts, D.S., "Near field wireless power transfer and quadrature amplitude modulated (QAM) 
communication link," in Wireless Power Transfer Conference (WPTC), 2015 IEEE , vol., no., pp.1-4, 13-15 
May 2015. 

24. Besnoff, J.; Ricketts, D., "Quadrature amplitude modulated (QAM) communication link for near and mid-range 
RFID systems," in RFID (RFID), 2015 IEEE International Conference on , vol., no., pp.151-157, 15-17 April 
2015. 

25. Wei Tai; Ricketts, D.S., " A Compact, High-gain Q-Band Stacked Power Amplifier in 45nm SOI CMOS With 
19.2dBm Psat and 19% PAE, IEEE PAWR Conference, Jan 2015," IEEE PAWR Conference, Jan 2015. 

26. M. J. Chabalko, W. C. Harris, D. D. Stancil and D. S. Ricketts, “Experimental Characterization of Volume-
mode Waves in Near-field Anisotropic Metamaterials with Application to Wireless Power Transfer,” Asia-
Pacific Microwave Conference, Nov 2014.  

27. Junfeng Xu; Ricketts, D.S., "Broadband W-band On-Chip Yagi Antenna Using Superstrate for High Efficiency 
and Endfire Radiation"  Asia Pacific Microwave Conference, Nov. 2014 

28. Chabalko, M.J.; Laifenfeld, M.; Buchbut, Y.; Ricketts, D.S., "Resonantly-coupled wireless powered seat 
locomotion in automotive applications," European Microwave Conference (EuMC), 2014 44th , vol., no., 
pp.421,424, 6-9 Oct. 2014. 

29. Chabalko, M.J.; Ricketts, D.S., "The effects of magneto-static resonances in metamaterials on the quality factor 
of coils in near field applications," Antennas and Propagation Society International Symposium (APSURSI), 
2014 IEEE , vol., no., pp.426,427, 6-11 July 2014. 

30. Chabalko, M.; Alarcon, E.; Bou, E.; Ricketts, D.S., "Optimization of WPT efficiency using a conjugate load in 
non-impedance matched systems.," Antennas and Propagation Society International Symposium (APSURSI), 
2014 IEEE , vol., no., pp.645,646, 6-11 July 2014 

31. Chabalko, M.J.; Ricketts, D.S., "Low-frequency metamaterial permeability retrieval for near-field applications," 
Antennas and Propagation Society International Symposium (APSURSI), 2014 IEEE , vol., no., pp.233,234, 6-
11 July 2014 

32. Wei Tai; Ricketts, D.S., "A W-band 21.1 dBm power amplifier with an 8-way zero-degree combiner in 45 nm 
SOI CMOS," Microwave Symposium (IMS), 2014 IEEE MTT-S International , vol., no., pp.1,3, 1-6 June 2014 

33. Wei Tai; Ricketts, D.S.,”Watt-Level, All-Silicon mm-Wave Power Amplifiers Using Zero-Degree Combiners” 
GOMACTech (Government Microcircuit Applications and Critical Technology) Conference, April 2014  

34. Wei Tai; Ricketts, D.S., "A Q-band power amplifier with high-gain pre-driver and 18.7 dBm output power for 
fully integrated CMOS transmitters," Power Amplifiers for Wireless and Radio Applications (PAWR), 2014 
IEEE Topical Conference on , vol., no., pp.34,36, 19-23 Jan. 2014  

35. Chen, M.W.; Carley, L.R.; Ricketts, D.S., "A process-technology-scaling-tolerant pipelined ADC architecture 
achieving 6-bit and 4 GS/s ADC in 45nm CMOS," Silicon Monolithic Integrated Circuits in Rf Systems (SiRF), 
2014 IEEE 14th Topical Meeting on , vol., no., pp.16,18, 19-23 Jan. 2014 

36. M. Trotter, J. D. Griffin, D. S. Ricketts, “Enhanced Accuracy for a Complex Image Theory Position Estimator 
using Frequency Diversity,” Wireless Sensors and Sensor Networks, IEEE Topical meeting on, Feb. 2014. 

37. Junfeng Xu; Wei Tai; Ricketts, D.S., "Microwave watt-level rectifiers for power recycling applications," 
Microwave Integrated Circuits Conference (EuMIC), 2013 European, pp.516,519, 6-8 Oct. 2013. 

38. Ricketts, D.S.; Chabalko, M.J.; Hillenius, A., "Optimization of wireless power transfer for mobile receivers 
using automatic digital capacitance tuning," Microwave Conference (EuMC), 2013 European , vol., no., 
pp.515,518, 6-10 Oct. 2013. 

39. M. Chabalko and D. S. Ricketts, “The Effects of Magneto-static Surface Resonances in Metamaterials on the 
Quality Factor of Coils in Near Field Applications,” Antennas and Propagation Society International 
Symposium (APSURSI), July, 2014. 

40. Trotter, M.S.; Ricketts, D.S.; Griffin, J.D., "Experimental demonstration of complex image theory for vertical 
magnetic dipoles with applications to remote sensing and position tracking," Electromagnetics in Advanced 
Applications (ICEAA), 2013 International Conference on , vol., no., pp.1248,1251, 9-13 Sept. 2013. 

Appendix A to Expert Report of David Ricketts 
Regading the Invalidity of U.S. Patent Nos. 8,717,101 and 9,917,563

203



  David S. Ricketts 

 13 

41. O. Ozcan, W. Hu, M. Sitti, J. A. Bain and D.S. Ricketts, “Experimental Investigation of Force, Conduction and 
Growth in Nano-oxidation using scanning probe microscopy,” Enabling Nanomanufacturing for Rapid 
Innovation, Aug. 2013. [Best Poster] 

42. D. S. Ricketts and M. Chabalko, “Distributed Resonant Coil Systems for Efficient Wireless Power Transfer,” 
Progress in Electromagnetics Research Symposium (PIERS), Aug. 2013. 

43. J. Xu and D. S. Ricketts, “A Transmission line based resistance compression network (TRCN) for microwave 
applications,” Microwave Symposium Digest (IMS), 2013 IEEE MTT-S International , vol., no., pp.1,3, 2-7 
June 2013 

44. D. S. Ricketts and M. Chabalko, “On the efficient wireless power transfer in resonant multi-receiver systems,” 
Circuits and Systems (ISCAS), 2013 IEEE International Symposium on , vol., no., pp.2779,2782, 19-23 May 
2013 

45. Arumugam, D.D.; Sibley, M.; Griffin, J.D.; Stancil, D.D.; Ricketts, D.S., "An active position sensing tag for 
sports visualization in American football," RFID (RFID), 2013 IEEE International Conference on , vol., no., 
pp.96,103, April 30 2013.  

46. W. Tai, L. R. Carley and D. S. Ricketts, “A 0.7W Fully Integrated 42GHz Power Amplifier with 10% PAE in 
130nm SiGe BiCMOS,” Solid-State Circuits Conference Digest of Technical Papers (ISSCC), 2013 IEEE 
International , vol., no., pp.142,143, 17-21 Feb. 2013 

47. M. W. Chen, D. Tian, S. Phatak, L. R. Carley, D. S. Ricketts, “A 4GHz-Bandwidth Op-Amp Free Track-and-
Hold and 6-bit Flash ADC in 45nm SOI CMOS” Silicon Monolithic Integrated Circuits in RF Systems (SiRF), 
2013 IEEE 13th Topical Meeting on , vol., no., pp.126,128, 21-23 Jan. 2013 

48. D. Birt, K. An, M. Tsoi, S. Tamaru, D. Ricketts, K.L. Wong, P.K. Amiri, K.L. Wang and X. Li,” Oscillatory 
Spatial Intensity Pattern for Spin Waves Excited with a Coplanar Waveguide Antenna,” Conference on 
Magnetism and Magnetic Materials, Chicago, IL, paper EC-02, Jan. 2013. 

49. C. Li and D. S. Ricketts, “A low-loss, compact, λ/4 power combiner architecture,” Microwave Integrated 
Circuits Conference (EuMIC), 2012 7th European , vol., no., pp.147,150, 29-30 Oct. 2012 

50. D. S. Ricketts and A. Hillenius, “Equivalence of inductive coupling and strongly coupled Magnetic resonance 
in wireless power transfer,” Progress in Electromagnetics Research Symposium (PIERS), Aug. 2012. 

51. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “Experimental study on the effects of groups of people 
on magnetoquasistatic positioning accuracy,” Antennas and Propagation Society International Symposium 
(APSURSI), 2012 IEEE , vol., no., pp.1,2, 8-14 July 2012 

52. D. S. Ricketts, “A dispersion-tapered reflection soliton oscillator,” Microwave Symposium Digest (MTT), 2012 
IEEE MTT-S International , vol., no., pp.1,3, 17-22 June 2012 

53. D. Tian, L. R. Carley and D. S. Ricketts, “Frequency Scaling of Power Reclamation Networksin Outphasing 
PA Architectures,” Circuits and Systems (ISCAS), 2012 IEEE International Symposium on , vol., no., 
pp.1058,1061, 20-23 May 2012 

54. S. Tamaru and D. S. Ricketts, “Origin of variation in the oscillation characteristics of point contact based spin 
torque oscillators,” Magnetics Letters, IEEE , vol.3, no., pp.3000504,3000504, 2012 

55. W. Hu J. A. Bain and D. S. Ricketts, “In-situ characterization using AFM probes in multiple modes,” Int. Conf. 
Electron, Ion, Photon Beam Technology and Nanofabrication, May, 2012. 

56. Lee, B.J.; Hillenius, A.; Ricketts, D.S., "Magnetic resonant wireless power delivery for distributed sensor and 
wireless systems," Wireless Sensors and Sensor Networks (WiSNet), 2012 IEEE Topical Conference on , vol., 
no., pp.13,16, 15-18 Jan. 2012. 

57. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “A wireless orientation sensor using 
magnetoquasistatic fields and complex image theory,” Radio and Wireless Symposium (RWS), 2012 IEEE , 
vol., no., pp.251,254, 15-18 Jan. 2012 

58. W. Tai, L. R. Carley and D. S. Ricketts, “A Q-band SiGe Power Amplifier with 15.5 dBm Saturated Output 
Power and 26% Peak PAE,” Bipolar/BiCMOS Circuits and Technology Meeting (BCTM), 2011 IEEE , vol., 
no., pp.146,149, 9-11 Oct. 2011 

59. D. Arumugam, D. Stancil and D. S. Ricketts, “Proximity and Orientation Sensing Using Magnetoquasistatic 
Fields and Complex Image Theory” Vehicular Technology Conference (VTC Fall), 2011 IEEE , vol., no., 
pp.1,5, 5-8 Sept. 2011 

60. W. Hu, J. Gu, Z. George and D. S. Ricketts, “Directed scanning probe nanomanufacturing of lateral Ti-TiO2-
Ti junctions for low capacitance MIM rectenna diodes,” Micro and Nano Engineering Conf., Berlin, Sept. 2011. 

61. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “2-Dimensional Position Measurement using 
Magnetoquasistatic Fields,” Antennas and Propagation in Wireless Communications (APWC), 2011 IEEE-APS 
Topical Conference on , vol., no., pp.1193,1196, 12-16 Sept. 2011 
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62. W. Hu, Y. Tang, Y.Zhang, J. Gu, S. Tamaru, J. A. Bain, L. R. Carley, R. F. Davis, G. K. Fedder and D. S. 
Ricketts, “TI/TIO2 nanodevice fabrication using compliant probes and CMOS probe-arrays,” Technologies for 
Future Micro-Nano Manufacturing, Napa Valley, CA, Aug. 2011. 

63. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “Higher Order Loop Corrections for Short Range 
Magnetoquasistatic Position Tracking,” Antennas and Propagation (APSURSI), 2011 IEEE International 
Symposium on , vol., no., pp.1755,1757, 3-8 July 2011 

64. M. E. Karagozler, A. M. Thaker, S. Goldstein and D. S. Ricketts, “Electrostatic-actuation generation and 
control of micro robots in a post-processed HV SOI CMOS,” Circuits and Systems (ISCAS), 2011 IEEE 
International Symposium on , vol., no., pp.2509,2512, 15-18 May 2011 

65. W. Hu, S. Tamaru, J. A. Bain and D. S. Ricketts, “High Current Pulse Generation for Thermal Surface 
Modification using Standard STM,” Int. Conf. Electron, Ion, Photon Beam Technology and Nanofabrication, 
May. 2011. 

66. J. R. Smith, D. S. Ricketts and J. A. Bain, “Localized thermal modification of surfaces via pulsed electron 
bombardment from an STM tip,” Int. Conf. Electron, Ion, Photon Beam Technology and Nanofabrication, May. 
2011. 

67. D. Arumugam, J. Griffin, D. Stancil and D. S. Ricketts, “Long Range Magnetoquasistatic Position Tracking 
using a Simple Active RFID Tag,” IEEE Int. Conf. RFID, Apr. 2011. 

68. S. Tamaru and D. S. Ricketts, “Influence of the bias field orientation on the interaction strength between two 
closely formed spin torque oscillators,” Int. Magnetics Conf., paper CO-05, Taiwan, Apr 2011. 

69. E.R. Evarts, R.A. Booth, L.R. Shah, Y. Tang, S. Tamaru, D.S. Ricketts, J.A. Bain, S.A. Majetich,”Sub-30 nm 
Magnetic Tunnel Junction and Spin Valve Nanopillar Analysis Using Conductive Atomic Force Microscopy,” 
Int. Magnetics Conf., paper BB-03, Taiwan, Apr 2011. 

70. J. R. Smith, W. Hu, Y-Y Dang, O. Ozcan, M. Sitti, J. A. Bain, D. S. Ricketts, R. Davis, “Scanning Probe 
Nanomanufacturing on Si: Surface Characterization of the Process Technique,” Materials Research 
Symposium, paper G1.5, Nov. 2010 

71. E. R. Evarts, M. Moneck, R. A. Booth, C. Hogg, D. S. Ricketts, J-G Zhu, J.A. Bain, and S. A. Majetich, “Spin 
Torque Switching of 26 nm Diameter Magnetic Tunnel Junction Using a Conductive Atomic Force 
Microscope,” Conference on Magnetism and Magnetic Materials, Atlanta, GA, paper FC-13, Nov. 2010. 

72. E. R. Evarts, T.T. Farkas, B. Tsukerman, L. Cao, D. S. Ricketts, G. Markovich, J.A. Bain, and S.A. 
Majetich, “Noise Measurements on Magnetic Tunnel Junction Nanopillars using Conductive Atomic Force 
Microscopy,” Conference on Magnetism and Magnetic Materials, Atlanta, GA, paper CB-10, Nov. 2010. 

73. M. W. Chen and D. S. Ricketts, “An 8.6GHz 42ps Pulse-Width Electrical Mode-Locked Oscillator,”  
International Solid-State Circuits Conference (ISSCC), pp. 500-501, Feb. 2010.  

74. D. S. Ricketts, L. Cao and S. Tamaru, “Spin-torque oscillator arrays as a solution for line width reduction in RF 
applications”, Conference on Magnetism and Magnetic Materials, paper EY-01, Washington D.C., Dec. 2009. 

75. D. S. Ricketts,  T. Schlesinger, Y. Luo and J. Bain, “Materials and Devices for Hybrid CMOS Circuits: 
Expanding the Functionality of Nanoscale CMOS,” Nano-DDS Conference, Ft. Lauderdale, FL, Oct. 2009  
(Invited).  

76. D. S. Ricketts and S. Bruck, “Stochastic Logic”, NRI-MIND, Architectures for post-      CMOS switches 
(Invited), Notre Dame, IN,  Oct. 2009.  

77. D. S. Ricketts, X. Li and D. Ham, “Soliton Electronics,”  CMOS Emerging Technology Workshop, Whistler, 
Canada, 2007. (invited) 

78. W. F. Andress, D. S. Ricketts, X. Li, and D. Ham, “Passive & active control of regenerative standing & soliton 
waves,” (Invited) Proc. of the IEEE Custom Integrated Circuits Conference, pp. 29-36, Sept. 2006.  

79. D. S. Ricketts, X. Li and D. Ham, “Taming the electrical soliton: A new direction in picosecond electronics,” 
Radio Frequency Integrated Circuits (RFIC) Symposium, 2006 IEEE , vol., no., pp.4 pp.,24, 11-13 June 2006 

80. D. S. Ricketts and D. Ham, “A chip-scale electrical soliton modelocked oscillator,” IEEE International Solid-
State Circuits Conference (ISSCC), pp. 432-433, Feb 2006.  

81. D. S. Ricketts, X. Li, M. DePetro, and D. Ham, “A self-sustained electrical soliton oscillator,” Microwave 
Symposium Digest, 2005 IEEE MTT-S International , vol., no., pp.4 pp.,, 12-17 June 2005 

82. D. Ham, W. Andress, and D. S. Ricketts, “Phase noise in oscillators,” (Invited) Int. Workshop on Sip/SoC 
Integration of MEMS and Passive Components with RF-ICs, March 2004. 
 

 
INVITED CONFERENCE PRESENTATIONS  (WITHOUT  PAPERS) 
Graduate student author; undergraduate author 
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1. D. S. Ricketts, W. Harris, J. Zhu, D. Baron, “Dynamic artificial surfaces for mm-wave imaging using photon 

induced plasmas in silicon lenses.” DMI Online Workshop on Energy/Quantum/Metamaterials, Dec, 2020. 
2. D. S. Ricketts, “Lessons from Build-a-Radio/Radar in a Day: The Ins and Outs of Experiential Design for 

Students,” European Microwave Week, Teaching Microwave Engineering Special Session, Sept 2020. 
3. M. Abbasi and D. S. Ricketts, “100 Gb/s All-electronic Radios: Opportunities and Challenges”, GomacTech, 

Mar. 2014 
4. W. Tai, C. Li, Z. Li, G. Yahalom, D.S. Ricketts, V. Stojanovic and J. Dawson, “A 45 GHz Asymmetric 

Multilevel Outphasing Transmitter in 45nm SOI CMOS,” Student Research Int. Solid-State Circuits Conf, 
IEEE, Feb. 2012. 

5. J.R. Smith, W. Hu, Y.Y. Dang, O. Ozcan, M. Sitti, J. Bain, R. Davis and D. S. Ricketts, “Writing Si nanowires 
on Si (100) with an STM tip: surface preparation and initial results,” Materials Research Symposium, M11.50, 
Boston, MA, Nov. 2009 

6. R. S. Friedman, M. C. McAlpine, D. S. Ricketts, D. Ham, C. M. Lieber, “Fully integrated high frequency 
nanowire ring oscillators,” Materials Research Symposium, Mar. 2005. 

7. D. S. Ricketts, “Current sensing and accuracy for CPU multi-phase DC-DC converters: the sub 20 mV 
challenge,” IBM Power Delivery Symposium, 2002. 

 
ACADEMIC WORKSHOPS and SHORT COURSES (Chair or Co-Chair) 
1. RF and Electronic Warfare Workshop with NSA. Dec. 2023. 
2. “Build a Foxhole Radio” International Microwave Symposium, San Diego, CA June, 2023 
3. RF Engineering workshop, US Navay Academy, May 2023 
4. RF Bootcamp in residence course, delivered at UT Dallas in collaboration with Texas Analog Center of 

Excellence. May 2023. 
5. 12th Tom Brazil Doctoral School of microwaves “Build a Frequency Modulated Continuous Wave Radar in 1-

day” IEEE European Microwave Week, Milan, Italy, Sept 2022.  
6. 11th Tom Brazil Doctoral School of microwaves “Build a modern digital radio” IEEE European Microwave 

Week, London, UK, June 2021.  
7. “Build a NIST Atomic Clock Radio” International Microwave Symposium, Denver, Co June, 2022. 
8. 5th European Micwoave Student and Doctoral School: “Build a Frequency Modulated Continuous Wave Radar 

in 1-day” IEEE European Microwave Week, Utrecht, NL 2020 (virtual). 
9. Frequency-Modulated Continuous Wave Radar in 1-day”, European Microwave, Utrecht, NL, 2020. 
10. “4th European Microwave Student and Doctoral Schools: Build a modern digital radio,” IEEE ,” IEEE European 

Microwave Week, Paris, France, Oct 2019.  
11. “Build a 950 MHz radar in a day,” IEEE Int. Microwave Symposium, Boston, MA, June 2019. 
12. “Design, Fab and Test Your Own Microwave Component,”  Industry Workshop, IEEE Int. Microwave 

Symposium, Boston, MA, June 2019.. 
13. “From Bits to Waves:  Building a Modern Digital Radio in 1 Day – Hand-on Workshop,” IEEE Asia Pacific 

Microwave Conference, Kyoto, Japan, 2018. 
14.  “4th European Microwave Student and Doctoral Schools: Build a modern digital radio,” IEEE ,” IEEE 

European Microwave Week, Madrid, Spain, Sep 2017.  
15. “Build a 16 QAM Radio – Student Design Competition,” IEEE Int. Microwave Symposium, Philadelphia, PA, 

June 2018. 
16. “Design, Fab and Test Your Own Microwave Component,”  Industry Workshop, IEEE Int. Microwave 

Symposium, Philadelphia, PA, June 2018. 
17. “3rd European Microwave Student and Doctoral Schools: Build a modern digital radio,” IEEE ,” IEEE European 

Microwave Week, Nuremberg, Germany, Oct 2017.  
18. “Build a Modern Digital Radio in a day,” Int. Microwave Symposium, Honolulu, HI, June 2017. 
19. “From Bits to Waves:  Building a Modern Digital Radio in 1 Day – Hand-on Workshop,” IEEE Asia Pacific 

Microwave Conference, New Delhi, India, Nov 2016. 
20. “From Bits to Waves:  Building a Modern Digital Radio in 1 Day – Hand-on Workshop,” IEEE European 

Microwave Week, London, UK, Oct 2016. 
21. “From Bits to Waves:  Building a Modern Digital Radio in 1 Day – Hand-on Workshop,” EDICON, Boston, 

MA, Sep. 2016. 
22. “Emerging devices for Microwave Circuits and Systems,” IEEE Int. Microwave Symposium, San Francisco 

CA,, May 2016. 
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23. “Build a Modern Digital Radio in a day,” IEEE Int. Microwave Symposium, San Francisco, CA, May 2016. 
24. “Build a Modern Digital Radio in a day,” IEEE Radio Wireless Week,  Austin, Texas, Jan, 2016. 
 
 
 
INVITED RESEARCH PRESENTATIONS, Universities and Industry 
1. “From one to one million Volts,” ECE Colloquim, NCSU Apr. 2024 
2. “Live from Faraday’s Lab”: An Intuitive and Historical Perspective on Electromagnetism” IEEE MTT Webinar, 

May 2022.  
3. “NCSU Rabbit Radar: Design, Simulation & Building your own Frequency Modulated Continuous Wave Radar 

at Home,” IEEE MTT-S Virtual Lecture, Sept, 2020 
4.  “From Bits to Waves - Building a Modern Digital Radio,” Cadence Live, August 2020. 
5. “Data, Sensors and New Technologies for Smart Cities,” RMIT, Melbourne Australia, Mar 2019. 
6. “New Approaches to IoT in Smart Cities,” Western Sydney University, Sydney, Australia, Mar 2019. 
7. “Enhancing, Shaping and Steering WPT Fields,” WPT NSF ERC Industry Workshop, Alexandria, VA, Dec 

2018. 
8. “High-speed GaN RF DC-DC Converter design,” Power America Webinar, NCSU, Oct. 2018. 
9. “High-speed Communication & Field Enhancement Using Artificial Materials,” Pennsylvania State University, 

Oct 2018. 
10. “Modern Digital Radios,” EuMW Microapp Lecture, Madrid Sept. 2018. 
11. “Sensors and Networks for Smart Cities,” City of San Diego, CA, Apr 2018. 
12. “Emerging Technologies in Sensors for Smart Cities,” Facebook, Dublin, Feb 2018. 
13. “Science in Microwaves,” NSF Workshop at IMS2017, June 2017. 
14. “Magic with Magnetic Fields: NFL Football Tracking”, Raleigh Engineers Club, Raleigh, NC, June 2017. 
15. “Maximum power and phase noise in spin-torque oscillators,” AIST Dec 2016. 
16. “High-power, broadband multipliers for high-speed microscale radios,” IEEE IMS invited workshop 

presentation, May 2016. 
17. “Advances in wireless power transfer research: challenges and opportunities,” General Motors, Feb. 2016. 
18. “Magic with magnetic fields: NFL football tracking and advances in wireless power transfer & 

communication,” Univ. of Washington, Feb, 2015. 
19. “State of the art and future of high-speed wireless transceivers: Opportunities and challenges for near-THz 

communication,” CMOS Emerging Technologies Conference, Plenary, Invited, May 2015. 
20. “Advances in wireless power transfer research from academia: Challenges and opportunities,” Wireless Power 

Summit, Invited, Berkeley, CA, Nov 2014. 
21.  “Advances in high-speed integrated and nanoelectronics,” AIST Nov 2014. 
22. “Watt-level, Highly Efficient, Fully Integrated all-Silicon Linear Power Amplification for mm-Wave Radar and 

Communications,” Berkeley Nov. 2014. 
23. “High-speed integrated circuits: From water waves to optical sampling,” Analog Devices, Oct 2014. 
24. “Advanced RF substrates: Applications in mm-wave electronics,” DuPont 2014. 
25. “Advanced mm-wave Circuits and Systems,” Nuvotronics, 2014. 
26. “Watt-level, Highly Efficient, Fully Integrated all-Silicon Linear Power Amplification for mm-Wave Radar and 

Communications,” University of Delft, Netherlands, 2014 
27. “Watt-level, Highly Efficient, Fully Integrated all-Silicon Linear Power Amplification for mm-Wave Radar and 

Communications,” University of Pavia, Italy, 2014 
28. “Magnetoquasistatics: Emerging Applications in Sports Visualization and Enhanced Wireless Power Transfer,” 

University of Perugia, Italy, 2014 
29. “Power, Sensing and Communication: Opportunities for a wireless world,” General Motors Research, Herzlia 

Israel, Oct. 2013. 
30. “Enabling Rapid Innovation in Nanomanufacturing,” ENRI NSF workshop keynote, Napa, CA. Aug. 2013. 
31. “Watt-level, Highly Efficient, Fully Integrated Linear Power Amplification for mm-Wave Radar and 

Communications,” MIT, Boston Ma, May 2013. 
32. “Watt-level, Highly Efficient, Fully Integrated Linear Power Amplification for mm-Wave Radar and 

Communications,” Qualcomm, San Diego, CA, Jan 2013. 
33. “Impedance Matched Magnetoquasistatic Wireless Power: On the equivalence of inductive and strongly 

coupled magnetic resonance and the challenges of multiple and mobile receivers” Qualcomm, San Diego, CA, 
Jan 2013. 
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34. RF from Kilometer to Millimeter Waves: NFL Football Tracking and High-power mm-Wave Circuits and 
Systems,” POSTECH, Korea Aug 2012 (Distinguished Lecturer) 

35. “Watt-level, Highly Efficient, Fully Integrated Linear Power Amplification for mm-Wave Radar and 
Communications,” Jet Propulsion Laboratory, Pasadena, CA, Jul 2012. 

36. “NFL Football Tracking, Microrobots and Nanoelectronics: Novel applications of Analog Circuits, E&M and 
MEMS,” University of FL, Apr 2012. 

37. “RF devices, circuits & systems: from nanometers to kilometers,” University of Illinois, Urbana Champagne, 
Apr 2012. 

38. “Applications of Analog Circuits and Electromagnetics in mm-wave RF and µRobots,” NCSU Mar 2012. 
39. “RF from Kilometer- to Millimeter-waves: NFL Football Tracking and Power Amplifier Circuits & Systems,” 

UMich. Mar 2012. 
40. “RF devices, circuits and systems: from nanometer to kilometer” University of Utah, Feb 2012 
41. “NFL Football Tracking and Microrobots: Novel Applications of Analog Circuits, MEMS and E&M,” Harvard 

University, Feb 2012 
42. “RF devices, circuits and systems: from nanometer to kilometer,” Duke Univ, Jan 2012 
43. “At the boundaries of high-frequency analog & RF ICs: Speed, energy and uncertainty”, Univ. NC State, NC, 

Dec 2011, (Invited, Distinguished Lecturer) 
44. “Quasistatics in E&M: Sports Visualization, Wireless Power and Microrobots,” Ga Tech, GA Nov. 2011. 
45. “RF devices, circuits and systems: from nanometer to kilometer,” Univ. of Texas, Austin, Oct 2011 
46. “RF devices, circuits and systems: from nanometer to kilometer,” Princeton Univ., Oct 2011 
47. “High-speed PA and ADCs,” Univ. Wisconsin, Oct. 2011 
48. “At the boundaries of high-frequency analog & RF ICs: Speed, energy and uncertainty”, GA Tech, GA, May 

2011 
49. “RF PA’s and spin-torque oscillators for RF,” University of FL, Mar, 2011 
50. “Tip-directed, Field-assisted Nanofabrication,” NIST, Mar 2011. 
51. “Extending the boundaries of analog and RF electronics,” Brown Univ., Mar, 2011. 
52. “Nanoscale magnetics for integrated power conversion and RF,” ARL, Jan, 2011. 
53. “Ultimate limitation of conversion in conventional ADCs,” ONR Superconducting Electronics Program, San 

Diego, Jan. 2011. 
54. “Tip-assisted, field emission nanofabrication,” Zyvex Corp., Apr., 2010. 
55. “Tip-assisted Nanofabrication,” Worcester Polytechnic Institute, MA, Mar. 2010. 
56. “Spin Torque Oscillators for Agile RF,” DARPA YFA Program, Oct. 2009. 
57. “Perspectives on electrical oscillators,” IBM Research, NY, Apr., 2009 
58. “Electrical oscillators and phase noise,” NIST, Boulder, CO, Oct. 2008 
59. “Creativity in science and engineering,” Innovation in Science and Engineering, Harvard University, Oct. 2008 
60. “The Double Helix, a case study in scientific discovery,” Innovation in Science & Technology, Paris University 

Consortium, Paris France, 2008. 
61. “Creativity in science and engineering,” Innovation in Science & Technology, Paris University Consortium, 

Paris France, 2008. 
62.  “New directions : soliton mode-locking and nanowire circuits,” CMU, Sept. 2006 
63. “Electrical soliton oscillators” University of Michigan, Mar, 2006 
64. “Electrical soliton oscillator and nanowire Circuits,” University of California,   Berkeley, Apr. 2006 
65. “Electrical soliton oscillators,” Cornell University, Mar 2006. 
66. “Electrical solitons,” The Cooper Union, Feb. 2006. 
 
STEM Workshops, K-12 
1. STEM workshop for middle-school students in collaboration with Naval Information Warfare Center  Atlantic 

STEM. July 2023.  
2. IEEE Project CONNECT workshop teaching High School how to build AM radio. June 2023. 
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III.C. ORGANIZATION PARTICIPATION  
Participation in centers, consortia, institutes, interdisciplinary/multidisciplinary activities and other 
organized scholarly efforts between departments within and across colleges or institutions 
 
N/A 

 
IV. EXTENSION AND ENGAGEMENT WITH CONSTITUENCIES OUTSIDE THE 
UNIVERSITY 
 
Faculty Affliate (2023-) Bloomberg Cities Center, Kennedy School of Government 
Faculty Associate (2014-), Innovation Fellow (2011-2014) Technology and Entrepreneurship Center, 
School of Engineering and Applied Science (SEAS), Harvard University. Courtesy appointment in SEAS 
for collaboration on innovation with students and faculty. Guest lecture in ES139/239 courses and assist 
with program development for symposia. 
 
IV.A ACCOMPLISHMENTS 
List accomplishments as applicable, e.g., bulletins, brochures, reports, pamphlets, non-refereed publications, computer software, 
educational videotapes, slide sets, popular press articles, and other pertinent evidence.  
 
Experiential ECE Lectures – 800,000 You Tube views (two lectures) 
 
Online dissemination of RF system design - ~200,000 You Tube views. Non-NCSU watch 800+ hours 
viewed per month of PIs RF system design YouTube videos. 
 
Developed two online courses including 70 video lectures and 20 laboratory assignments.   
www.rickettslab.org/radiosystemdesign 
www.rickettslab.org/adc 
 
 
 

IV.B. PROGRAM IMPACTS 
Describe results/impact of accomplishment. 
 
N/A 
 

.  
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VI. SERVICE TO THE UNIVERSITY AND PROFESSIONAL SOCIETIES  

University service (department, college, and university committees and governance organizations); state, 
regional, national and international professional activities and committee work, including professional 
associations. 
 
DEPARTMENT SERVICE 
 
Teaching Review Committee F22- 
Promotion, Tenure Committee Co-Chair 2023 
Marketing and Communication (ECE Department) – 2020-22 
ECE Open House (ECE Department) – 2020- 
Faculty Search Committee (ECE Department) – 2017, 2019, 2022 
Course Curricula Committee (ECE Department) - 2015-present 
Senior Design Director Search Committee (ECE Department) - 2014 
Participated in Engineering Open House (ECE Department), 2014 

 
 
UNIVERSITY SERVICE 
N/A 
 
PROFESSIONAL SOCIETIES 
  

Chair, IEEE Chapter ACME (Joint chapter of Antennas and Propagation (AP), Electronic Packaging Society (EP), 
Microwave Theory and Techniques (MTT), and Electron Devices (ED) 2019-2023 

Technical Committee Chair for IEEE T-MTT 9  Society 2020-2022 

Technical Committee Vice-chair for IEEE T-MTT 7  Society 2015-2019 

Technical Program Chair: Enabling Nanomanufacturing for Rapid Innovation, TRC/NSF Workshop, Aug. 2013 

Technical Program Committee (member) – IEEE International Microwave Symposium 2014-;  

Technical Program Committee IEEE BioWireless 2012-2015. 

Session Chair - Nanotechnology, CMOS Emerging Technologies Conf., Banff, Canada 2009; NANO-DDS, 
Chemically-Synthesized, Biomimetic Systems and Biologically-Inspired Architectures Session, August 2011. 
 
 
NSF Panelist (6 panels) 

Reviewer for journals: ACS Nano Letters, Journal of Solid State Circuits (IEEE)Electron Device Letters (IEEE)Transactions on 
Circuits and Systems (IEEE)Proceedings of the National Academy of Sciences, MacArthur Foundation (Fellows program)Nano 
Letters, Sensors Journal of Applied Physics, Journal of Emerging and Selected Topics in Power Electronics, IET Circuits, 
Devices & Systems, IEEE Transactions on Power Electronics, IEEE Antennas and Wireless Propagation Letters, IEEE 
Transaction on Antennas and Propagation, IEEE Microwave and Wireless Components Letters, IEEE Transactions on 
Biomedical Circuits and Systems, Micromcahines, IET Microwaves, Antennas & Propagation, International Journal of Circuit 
Theory and Applications, Scientific Reports. 
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1. David S. Ricketts - Expert Testimony Deposition & Trial (last 6 years) 
 
DuaneMorris (2024-)  

Case – In the Matter of Certain Wireless Front-End Modules and Devices Containing the Same  
Case No. No. 337-TA-1413   
Retained by Respondent Kangxi Communication Technologies (Shanghai) Co., Ltd. (“KCT”) 

 
Bond, Schoeneck & King  NY (2024-)  

Case – Signify North America Corporation et al. (Patent Owner)  v. Lepro Innovation Inc. et al.  
Case No. 2:22-cv-02095-JAD-DJA (Patent Owner)  
Retained by Patent Owner 

Bunsow De Mory CA (2024)  
Case – Tesla, INC vs. Relink US LLC (Patent Owner)  
Case No. IPR2024-00389 
Retained by Patent Owner 

Nixon Peabody CA (2024-)  
Case - CogniPower LLC (Patent Owner) v. Anker Innovations LTD and Fantasia Trading LLC 
Case No. C.A. No. 19-cv-02293-CFC-SRF 
Retained by Patent Owner 
 
Case - CogniPower LLC (Patent Owner) v. Samsung 
Case No. 2:23-cv-160 - JRG 
Retained by Patent Owner 

Banner Witcoff DC (2024)  
Case – SMA Solar Technology AG (Junior Party) v. SolarEdge Technologies Ltd.(Senior Party) 
Case No. Patent Interference No. 106,144 (DK) 
Retained by Senior Party 

Daignault Iyer LLP (2023-) 
Case – Parker Vision (Patent Owner) v. REALTEK SEMICONDUCTOR CORP. 
Case No. 6:22-cv-01162-ADA 
Retained by Patent Owner 
 
Case – Parker Vision (Patent Owner) v. REALTEK SEMICONDUCTOR CORP. 
Case No. 6:22-cv-00375 
Retained by Patent Owner 
 
Case – Parker Vision (Patent Owner) v. NXP SEMICONDUCTORS N.V., NXP 
B.V., NXP USA, INC. D/B/A NXP SEMICONDUCTORS USA, INC., 
Case No. 6:23-cv-00389 
Retained by Patent Owner 
 
Case – Parker Vision (Patent Owner) v. MEDIATEK INC. AND MEDIATEK 
USA INC. 
Case No. 6:22-cv-01163-ADA 
Retained by Patent Owner 
 
Case – Parker Vision (Patent Owner) v. MEDIATEK INC. AND MEDIATEK 
USA INC. 
Case No. 6:23-cv-00375-ADA 
Retained by Patent Owner 
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Case – Parker Vision (Patent Owner) v. TEXAS INSTRUMENTS INCORPORATED 
USA INC. 
Case No. 6:23-cv-00384 
Retained by Patent Owner 

McKool Smith Tx  (2023-2024) 
Case - Mojo Mobility (Patent Owner) v. Samsung 
Case No. 2:22-cv-00398  
Retained by Patent Owner 

Anderson Dailey LLP (2023-) 
Case – Joy Laskar, Ph.D. v. Phillip W. Hurd; and Patrick A. Jenkins 
Case No. 1:18-cv-4570-WMR  
Retained by Plaintiff 

Kramer Alberti CA (2023-2024) 
Case – Polaris Powerled Tech LLC (Patent Owner) v. Samsung 
Civil Action No. 2:22-cv-00469-JRG 
Retained by Patent Owner 

King & Wood Mallesons, Melbourne, Victoria, Australia (2023-) 
Case –- Federal Court of Australia 
Proceeding No. VID 122/2023 
Retained by Respondents 

Perkins Coie, San Francisco, CA (2023-) 
Case –- The Noco Company, Inc. (Patent Owner) v. Shenzhen Gooloo E-Commerce Co., Ltd. 
NDOH Case No. 1:20-cv-01171-PAB 
Retained by Defendant 

Case –- SHENZHEN XINZEXING E-COMMERCE CO., LTD., (Petitioner) v. SHENZHEN CARKU 
TECHNOLOGY CO., LTD.(Patent Owner) 
IPR2024-00222 
Retained by Patent Owner 

Case –- Shenzhen Chic Electrics Co., Ltd. (Petitioner) v. Pilot, Inc.(Patent Owner) 
IPR2023-00810 
Retained by Petitioner 

Case –- In the Matter of Certain Portable Battery Jump Starters and Components Thereof 
ITC Investigation No. 337-TA-1360  
Retained by Respondents  

Case –- In the Matter of Certain Portable Battery Jump Starters and Components Thereof 
ITC Investigation No. 337-TA-1359 
Retained by Respondents 

Heim, Payne & Chorush, Houston, Tx  (2022) 
Case - Apple Inc. et al. (Petitioner) v. Arigna Technology Ltd (Patent Owner) 
IPR2022-01037 
Retained by Patent Owner  

Norton Rose Fulbright, Toronto, Canada (2022-2023 ) 
Case – Canadian Tire Corporation, Limited (Defendant) v. The Noco Company, Inc (Plaintiff) 
Court File No. T-343-20 
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Jurisdiction: Federal Court, Canada.  
Retained by Defendant 

Russ August & Kabat, Los Angeles, CA (2021-2023)  
Case - APPLE INC., (Petitioner) v. SCRAMOGE TECHNOLOGY LTD., (Patent Owner) 
IPR2022-00351 
IPR2022-00120 
IPR2022-00117 
Retained by Patent Owner  

Powell Gilbert, London (2022)  
Case –Shenzhen Carku Technology Co., Ltd. (Claimant) and The NOCO Company (Defendant) 
Claim No. HP-2020-000018 
Jurisdiction: The High Court of Justice Business and Property Courts of England and Wales.  
Retained by Claimant 

Kramer, Day, Burlingame (2020-2023)   
Case - Garrity Power Services LLCvs. Samsung Electronics Ltd. 
Case Number – Texas Eastern District Case No. 2:20-cv-00269 
EPR - 9,906,067 Control No. 90/014,746 
Retained by Patent Owner (Garrity) 

 Perkins Coie, San Francisco, CA (2021-2022) Validity/Invalidity 
Case – The NOCO Company vs. Shenzhen Carku Technology Co., Ltd. And others (Respondents) 
Case Number - USITC 337-TA-1256 
Retained by Respondents 

Stern Kessler Goldstein & Fox, Washington, DC (2019-2020) 
Case - Samsung Electronics Co., Ltd. et al. (Petitioner) v. NuCurrent, Inc.(Patent Owner) 
Case Number - IPR2019-00858, 
Case Number - IPR2019-00859 
Case Number - IPR2019-00860 
Case Number - IPR2019-00861 
Case Number - IPR2019-00862 
Case Number - IPR2019-00863 
Case Number - IPR2019-01217 
Case Number – PGR2019-0049 
Case Number – PGR2019-0050 
Retained by Patent Owner (NuCurrent) 
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Materials Considered 

Pleadings 

 Respondent’s Claim Construction Brief including RXM-1 – RXM-18 and JXM-1 – JXM-6 
 Complainants’ Claim Construction Brief including CXM-1 – CXM-10 
 Staff’s Claim Construction Brief including SXM-1 – SXM-2 

Discovery Requests and Responses 

 Complainants’ Second Supplemental Responses and Objections to Respondents Grand Chip 
Labs, Inc.’s and Kangxi Communications Technologies (Shanghai) Co., Ltd.’s First Set of 
Interrogatories to Complainants (Nos. 7-8) (dated 11-08-2024) 

 Complainants’ Fourth Supplemental Responses and Objections to Respondents Grand Chip 
Labs, Inc.’s and Kangxi Communications Technologies (Shanghai) Co., Ltd.’s First Set of 
Interrogatories to Complainants (Nos. 7-8) (dated 02-19-2025) 

 Complainants’ First Supplemental Responses and Objections to Respondents Grand Chip 
Labs, Inc.’s and Kangxi Communications Technologies (Shanghai) Co., Ltd.’s First Set of 
Interrogatories to Complainants (Nos. 1-2, 10-18) (dated 02-19-2025) including Exhibits A-
D, I-K (including supplemental exhibits) 

 Complainants’ Supplemental Domestic Industry Contentions (dated 01-28-2025) 
 Complainants’ Supplemental Domestic Industry Contentions (dated 02-19-2025) 
 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s 

Disclosure of Initial Invalidity Contentions (dated 10-22-2024) including Appendices A-B 
 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s 

Disclosure of Amended Invalidity Contentions (dated 01-29-2025) including Amended 
Appendices A-B 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s 
Disclosure of Second Amended Invalidity Contentions (dated 02-19-2025) 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s Non-
Burden Contentions Other Than Domestic Industry and Remedy (dated 11-08-2024) 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s Non-
Burden Contentions Concerning Domestic Industry and Remedy (dated 11-08-2024) 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s Amended 
Non-Burden Contentions Other Than Domestic Industry and Remedy (dated 02-19-2025) 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s Amended 
Non-Burden Contentions Concerning Domestic Industry (Technical Prong) (dated 02-24-
2025) 

 Kangxi Communications Technologies (Shanghai) Co. and Grand Chip Labs, Inc.’s Second 
Amended Non-Burden Contentions Other Than Domestic Industry and Remedy (dated 02-
23-2025) 

Deposition Transcripts 

 February 5, 2025 Deposition Transcript of David Recker 
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 January 30, 2025 Deposition Transcript of Huan (Steve) Zhao 
 January 27, 2025 Deposition Transcript of Qiang Yu 
 January 14, 2025 Deposition Transcript of Kathy Li 
 February 14, 2025 Deposition Transcript of Miriam Hanna 
 February 18, 2025 Deposition of Sudhanshu Mehta 

Other Documents 

 Petition for Inter Partes Review of U.S. Patent 8,717,101 and Corresponding Exhibits 
 Petition for Inter Partes Review of U.S. Patent 8,917,563 and Corresponding Exhibits 
 Skyworks_ITC_000018682 
 Skyworks_ITC_000019819 
 Skyworks_ITC_000019877 
 Skyworks_ITC_000019815 
 Skyworks_ITC_000019823 
 Skyworks_ITC_000019873 
 Skyworks_ITC_000019831 
 Skyworks_ITC_000019827 
 Skyworks_ITC_000018918 
 Skyworks_ITC_000018594 
 Skyworks_ITC_000018917 
 Skyworks_ITC_000018916 
 Skyworks_ITC_000018660 
 Skyworks_ITC_000018586 
 Skyworks_ITC_000018573 
 Skyworks_ITC_000018657 
 Skyworks_ITC_000018655 
 Skyworks_ITC_000018755 
 Skyworks_ITC_000019841 
 Skyworks_ITC_000011177 
 Skyworks_ITC_000110940 
 Skyworks_ITC_000110938 
 Skyworks_ITC_000110947 
 KCT-ITC_0054264 
 KCT-ITC_0131657 
 KCT-ITC_0004409 
 KCT-ITC_0116894 
 KCT-ITC_0129691 
 KCT-ITC_0042456 
 KCT-ITC_0144900 
 KCT-ITC_0145215 
 KCT-ITC_0145274 
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 KCT-ITC_0145297 
 KCT-ITC_0145327 
 KCT-ITC_0145359 
 KCT-ITC_0145378 
 KCT-ITC_0145398 
 KCT-ITC_0145423 
 KCT-ITC_0145454 
 KCT-ITC_0145480 
 KCT-ITC_0145508 
 KCT-ITC_0145534 
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 I am not an attorney and have not been asked to offer my opinion on the law.  I have bene 

informed and understand however that certain legal standards are to be applied by technical 

experts in forming opinions regarding the invalidity of patent claims. I have relied on 

instructions from counsel as to the applicable legal standards, which I have applied in forming 

my opinions expressed in this report. My understanding of the applicable legal standards is set 

forth below.     

I understand that the claims of an issued patent are presumed valid, but those claims can 

be proven invalid by clear and convincing evidence that they fail to comply with one or more of 

the legal requirements.  I understand that clear and convincing evidence is a higher standard than 

a preponderance of the evidence, but a lower standard than beyond a reasonable doubt.   

A. Anticipation 

 It is my understanding that a claim is “anticipated” if each and every element of the claim 

is disclosed in a single prior art reference. I understand that each element of a patent claim may 

be disclosed by a prior art reference either expressly or inherently. I understand that an element 

of a patent claim is inherent in a prior art reference if the element must necessarily be present and 

such would be recognized by one of ordinary skill in the art. However, I understand that 

inherency cannot be established by mere probabilities or possibilities. I understand that the 

description in the written reference does not have to be in the same words as the claim, but all of 

the requirements of the claim must be there, either expressly or inherently. I understand that if 

the disclosure of a prior art reference is sufficient to show that the natural result flowing from the 

operation as taught would result in the performance of the questioned function, the disclosure is 

regarded as sufficient to anticipate  

Below is a non-exhaustive list of ways that a patent claim anticipated: 
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(1) If the claimed invention was already publicly known or publicly used by others in the 

United States before the effective filing date for the claim at issue; 

(2) If the claimed invention was already patented or described in a printed publication 

anywhere in the world before the effective filing date for the claim at issue.  A 

reference is a "printed publication" if it is accessible to those interested in the field; 

(3) If the claimed invention was already patented or described in a printed publication 

anywhere in the world one year before the effective filing date for the claim at issue.  

A reference is a "printed publication" if it is accessible to those interested in the field; 

I understand that evaluating whether a patent claim is “anticipated” is a two-step process.  

In the first step, the claim language is construed by a court, which I discussed in my report.  The 

second step involves a comparison of the claim, as construed by the court, to the prior art on a 

limitation-by-limitation basis. 

I also understand that it is possible for extra material not explicitly contained in a single 

prior art document to also be considered for the purposes of anticipation if the prior art document 

incorporates by reference that extra material. 

B. Obviousness 

I understand that a patent claim is invalid if the claimed invention would have been 

obvious to a person of ordinary skill in the field as of its effective filing date.  This means that 

even if all of the limitations of the claim cannot be found in a single prior art reference, the claim 

may nonetheless be invalid as obvious. 

I understand that the ultimate conclusion of whether a claim is obvious should be based 

upon evaluating certain factors: 
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(1) The level of ordinary skill in the field that someone would have had as of the 

effective filing date of the claimed invention. I describe my opinion as to the level of 

ordinary skill a person must have to qualify as a person of ordinary skill in the art in 

the body of my report.  

(2) The scope and content of the prior art.  In order to be considered as prior art to an 

asserted patent, these references must be reasonably related or pertinent to the 

claimed invention of that patent.  A reference is reasonably related if it is in the same 

field as the claimed invention or is from another field to which a person of ordinary 

skill in the field would look to solve a known problem.  In order for a reference to be 

"reasonably pertinent" to the problem, it must logically have commended itself to an 

inventor's attention in considering his problem.  In determining whether a reference is 

reasonably pertinent, one should consider the problem faced by the inventor, as 

reflected - either explicitly or implicitly - in the specification. 

(3) What difference, if any, existed between the claimed invention and the prior art.  

(4) Any objective evidence (sometimes called "secondary considerations") that may shed 

light on the obviousness or not of the claimed invention. 

I understand that the combination of familiar elements according to known methods is 

likely to be obvious when it does no more than yield predictable results. In other words, when a 

claim simply arranges prior art elements with each performing the same function it had been 

known to perform and yields no more than one would expect from such an arrangement, then 

such a combination is obvious. Moreover, when a patent claims a structure already known in the 

prior art that is altered by the mere substitution of one element for another known in the field, the 

combination is likely to be obvious unless the combination yields an unpredictable result. 
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I understand that when a work is available in one field of endeavor, design incentives and 

other market forces can prompt variations of it, either in the same field or a different one. If a 

person of ordinary skill in the art can implement a predictable variation, such a variation is likely 

unpatentable. For the same reason, if a technique has been used to improve one device, and one 

of ordinary skill in the art would recognize that it would improve similar devices in the same 

way, using the technique is obvious unless its actual application is beyond his or her skill. One 

question to consider is whether the improvement is more than the predictable use of prior art 

elements according to their established functions. 

I understand that it may often be necessary, in a validity analysis, to look to interrelated 

teachings of multiple patents or other publications or pieces of prior art; the effects of demands 

known to the design community or present in the marketplace; and the background knowledge 

possessed by one of ordinary skill in the art, all in order to determine whether there was an 

apparent reason to combine the known elements in the fashion claimed by the patent at issue. 

I understand that a validity analysis need not seek out precise teachings directed to the 

specific subject matter of the challenged claim; it is appropriate to take account of the inferences 

and creative steps that a person of ordinary skill in the art would employ. I understand that a 

person of ordinary skill in the art is also a person of ordinary creativity. 

I understand that a claim composed of several elements is not proved obvious merely by 

demonstrating that each element was, independently, known in the prior art. I understand that it 

can be important to identify a reason that would have prompted a person of ordinary skill in the 

art in the relevant field to combine the elements in the way the claimed new invention does. 

Therefore, I am informed that in determining whether a claimed combination is obvious, the 

correct question is whether the combination was obvious to a person of ordinary skill in the art at 
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the time of the alleged invention. I am told that one of the ways in which subject matter can be 

proved obvious is by noting that there existed at the time of invention a known problem for 

which there was an obvious solution encompassed by the patent’s claims. I understand that any 

need or problem known in the field of endeavor at the time of alleged invention and addressed by 

the patent can provide a reason for combining the elements in the manner claimed. 

I understand that one should not assume that a person of ordinary skill in the art 

attempting to solve a problem will be led only to those elements of prior art designed to solve the 

same problem. Instead, I understand that since familiar items may have obvious uses beyond 

their primary purposes, in many cases a person of ordinary skill in the art will be able to fit the 

teachings of multiple prior art references together like pieces of a puzzle. 

I understand that, when there is a design need or market pressure to solve a problem and 

there are a finite number of identified, predictable solutions, a person of ordinary skill in the art 

has good reason to pursue the known options within his or her technical grasp. If this leads to the 

anticipated success, then it is likely the product is not of innovation but of ordinary skill and 

common sense. I understand that, in such an instance, the fact that the combination was obvious 

to try may show that the combination is obvious. 

I understand that, when determining whether a claimed invention is obvious, any 

“secondary considerations” of non-obviousness should also be considered. I further understand 

that there must be a nexus between any alleged secondary considerations and the Asserted 

Claims. In addition, I understand that the burden of introducing evidence of secondary 

considerations generally is on the patent owner. 

I understand secondary considerations of non-obviousness can involve one or more of the 

following: 
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(5) Whether the invention satisfied a long-felt but unresolved need; 

(6) Whether others had tried and failed to make the invention; 

(7) Whether the invention achieved unexpected results; 

(8) Whether the inventor proceeded contrary to accepted wisdom in the field; 

(9) Whether others in the field praised the invention; 

(10) Whether the invention was commercially successful as a result of the merits of the 

claimed invention (rather than the result of design needs or market-pressure 

advertising or similar activities);  

(11) Whether others having ordinary skill in the field independently made the claimed 

invention at about the same time the inventor made the invention; 

(12) Whether others copied the invention. 

It is my understanding that any assertion of the above indicia must be accompanied by a 

“nexus” between the merits of the invention and the evidence offered.  For example, commercial 

success of a product is relevant to obviousness if the success of the product is attributable to the 

patented features of the claimed invention.  If, on the other hand, commercial success is due to, 

for example, features of the product not claimed in the patent, due to claimed features that 

existed in the prior art, and/or due to advertising, promotion, salesmanship or the like, then any 

commercial success should not be considered an indication of non-obviousness. 

C. Written Description  

I understand that a patent claim is invalid if the patent does not contain an adequate 

written description of the claimed invention. This is known as the “written description” 

requirement. I understand that the purpose of this written description requirement is to 

demonstrate that the inventor was in possession of the claimed invention at the time the 

226



Appendix D to Expert Report of David Ricketts  
Regarding the Invalidity of U.S. Patent Nos. 8,717,101 and 9,917,563  

DM2\20955968.2 

application for the patent was filed, even though the claim may have changed or new claims 

added since that time. I understand that the purpose of the written description requirement is to 

ensure that the scope of the right to exclude others, as set forth in the claims, does not overreach 

the scope of the inventor’s contribution to the field of art as described in the patent specification, 

and to prevent the inventor from later asserting that he invented that which he did not.   

I understand that the written description requirement is satisfied if a POSITA reading the 

original patent application at the time it was filed would have recognized that the patent 

application described the invention as claimed, even though the description may not use the 

exact words found in the claim. A requirement in a claim need not be specifically disclosed in 

the patent application as originally filed if a POSITA would understand that the missing 

requirement is necessarily implied in the patent application as originally filed. I understand that 

the description must do more than merely disclose that which would render the claimed 

invention obvious. I understand that the written description requirement may be satisfied by any 

combination of the words, structures, figures, diagrams, formulas, etc., contained in the patent 

application. 

Likewise, I understand that where a specification does not disclose claimed subject 

matter, it is not sufficient for written description purposes to argue that a POSITA might be able 

to construct the claimed subject matter from the teachings of the disclosure. I have been 

instructed that it is not proper for purposes of the written description requirement to use the 

knowledge of a POSITA to speculate as to what the inventor might have envisioned, but failed to 

disclose. 

I understand that material later added to the claims by amendment is not inherent to the 

original specification for the purposes satisfying the written description requirement if that 
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amendment would broaden the scope of the invention beyond that which is supported in the 

initial disclosure. 

I understand that the written description requirement requires supporting disclosure in the 

specification for the full scope of a claim. I understand that the patentee’s infringement 

allegations can be relevant to a written description analysis insofar as those allegations 

demonstrate the asserted scope of the claims. 

D. Enablement 

I understand that a patent claim is invalid if the patent at the time it was filed did not 

contain a description of the claimed invention that is sufficiently full and clear to enable a 

POSITA at the time to make and use the full scope of the invention. This is known as the 

“enablement” requirement. The purpose of this requirement is to ensure that the public, in 

exchange for the patent rights given to the inventor, obtains from the inventor a full disclosure of 

how to make and use the invention. 

I understand that the patent is not required to disclose information that would be known 

to persons of skill in the art. The patent may be enabling even though it does not expressly state 

some information if a POSITA could make and use the invention without having to do excessive 

experimentation. In determining whether excessive experimentation is required, the following 

factors may be considered: 

(1) the quantity of experimentation necessary; 

(2) the amount of direction or guidance presented; 

(3) the presence or absence of working examples; 

(4) the nature of the invention; 

(5) the state of the prior art; 
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(6) the relative skill of those in the art; 

(7) the predictability or unpredictability of the art; and 

(8) the breadth of the claims. 

I understand that these factors are illustrative, and all need not be reviewed and met to 

find a disclosure enabling or not. 

I understand that the enablement requirement is met if the specification enables any mode 

of making and using the invention, provided that the full scope of the invention is enabled. The 

patent need not enable an optimized or commercially viable process or method of practicing the 

invention unless the claims specify that the invention is directed to an optimized or commercially 

viable process. I understand that the “how to use” prong of the enablement requirement further 

requires that the specification disclose a practical utility for the invention. In other words, the 

specification must disclose a practical use for the invention. 

Finally, I understand that the question of whether a patent is enabling is judged as of the 

date the application for the patent was first filed. 
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Finally, utilizing (4) into (1), 𝑅௘௙௙,ଵଵଽ can be rewritten:  

𝑅௘௙௙,ଵଵଽ =  
𝑉஻,ଵଵଽ

𝑖௕,ଵଵଽ
=  

𝑉஻,ଵଵଽ

𝑉௕,ଵଵଽ

(𝛽 + 1)(𝑟௘,ଵଵଽ + 𝑅ଵଷ଺)

=  (𝛽 + 1)(𝑟௘,ଵଵଽ + 𝑅ଵଷ଺) (5)
 

Now that I have determined the effective resistance seen by transistor 119, I will evaluate the 

effective resistance seen by transistor 120, 𝑅௘௙௙,ଵଶ଴. 

𝑅௘௙௙,ଵଶ଴ =  
𝑉஻,ଵଶ଴

𝑖௕,ଵଶ଴
 (6) 

Similar to the equation for 119, the current  𝑖௘,ଵଶ଴ can be defined as: 

𝑖௘,ଵଶ଴ =  
𝑉௕,ଵଶ଴

𝑟௘,ଵଶ଴ + 𝑅௘௙௙,ଵଵଽ
 (7) 

Again, based on the well-known BJT current-voltage relationships in active mode, we can define 

𝑖௕,ଵଶ଴ in terms of 𝑖௘,ଵଶ଴: 

𝑖௕,ଵଶ଴ = (1 −  𝛼)𝑖௘,ଵଶ଴ =  
𝑖௘,ଵଶ଴

(𝛽 + 1)
 (8) 

Substituting (7) into (8): 

𝑖௕,ଵଶ଴ =
𝑖௘,ଵଶ଴

(𝛽 + 1)
 =  

𝑉௕,ଵଶ଴

(𝛽 + 1)(𝑟௘,ଵଶ଴ + 𝑅௘௙௙,ଵଵଽ)
 (9) 

Next with (6) and (9), the effective resistance of 𝑅௘௙௙,ଵଶ଴ can be defined as:  

𝑅௘௙௙,ଵଶ଴ =  
𝑉஻,ଵଶ଴

𝑖௕,ଵଶ଴
 =  

𝑉௕,ଵଶ଴

𝑉௕,ଵଶ଴

(𝛽 + 1)(𝑟௘,ଵଶ଴ + 𝑅௘௙௙,ଵଵଽ)

=  (𝛽 + 1)(𝑟௘,ଵଶ଴ + 𝑅௘௙௙,ଵଵଽ) (10)
 

Finally, substituting the effective resistance of 119 into (10): 

𝑅௘௙௙,ଵଶ଴ =   (𝛽 + 1)(𝑟௘,ଵଶ଴ + 𝑅௘௙௙,ଵଵଽ)  = (𝛽 + 1)(𝑟௘,ଵଶ଴) + (𝛽 + 1)ଶ (𝑟௘,ଵଵଽ + 𝑅ଵଷ଺) (11) 

Now for a series resistor and capacitor, the time constant is well known to be defined as below:  

𝜏 = 𝑅𝐶 (12) 

For the series resistor, 𝑅௘௙௙,ଵଶ଴, and capacitor, 𝐶,ଵଶଵ, in Ishimaru’s circuit, this becomes:  

𝜏 = ൣ(𝛽 + 1)(𝑟௘,ଵଶ଴) + (𝛽 + 1)ଶ (𝑟௘,ଵଵଽ + 𝑅ଵଷ଺)൧𝐶ଵଶଵ (13) 
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Thus from (13), it is apparent that the time constant of Ishimaru’s speedup primarily circuit 

depends on the second term (i.e., (𝛽 + 1)ଶ (𝑟௘,ଵଵଽ + 𝑅ଵଷ଺)𝐶ଵଶଵ). This is due to the fact that a 

transistor current gain value, 𝛽, is commonly on the order of, e.g., 60-150, or higher. If we 

assume 𝛽 = 100, then second term from (13) has a multiplier term (i.e., (𝛽 + 1)ଶ) of 

approximately 10,000.  We also note that the value of 𝑟௘,ଵଵଽ is negligible in the Ishimaru circuit. 

Thus from (13), I have further provided support for my conclusion that that the time constant of 

Ishimaru’s speed-up circuit depends at least, and indeed primarily, on the values of 𝑅ଵଷ଺, 𝐶,ଵଶଵ, 

and the current gain value, 𝛽, of transistors 119 and 120. 
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