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I, Kelley M. Hayes Greenhill, state and declare as follows:

1. Introduction

1. I have prepared this Declaration in connection with the Petition for
Inter Partes Review of U.S. Patent No. 11,128,027, which I understand will be
filed concurrently with this Declaration.

2. I am currently a Senior Manager with the Research & Information
Services team at Finnegan, Henderson, Farabow, Garrett & Dunner, LLP, located
at 901 New York Avenue, NW, Washington, DC 20001-4413.

3. [ am over eighteen years of age, and I am competent to make this
Declaration. I make this Declaration based on my own personal knowledge, and
my knowledge of library science practices.

4. I earned a Master of Science in Library Science from the Catholic
University of America in 1995, and a Bachelor of Arts in Political Science from
Duquesne University in 1989. I have work as a librarian for over twenty-five years.
I have been employed at Finnegan, Henderson, Farabow, Garrett & Dunner, LLP
since 2019. Before that, from 1995-2015, I was employed in the Library
Department of Sterne, Kessler, Goldstein & Fox, PLLC. And from 2015-2019, I
was employed in the Knowledge and Research Service Group (formerly,
Information Research Service) at Northrop Grumman Corporation.

5. I am a member of the American Association of Law Libraries.
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II. Standard Library Practices for Receiving, Cataloging, and Making
Materials, Including Serial Publications, Publicly Available

6. I have knowledge of and experience with standard library practices
regarding the receipt, cataloging, shelving, and making materials, including serial
publications, available to the public. I have knowledge of and experience with the
Machine-Readable Cataloging (MARC) system, an industry-wide standard that
libraries use to catalog materials.

7. The MARC system was developed during the 1960s to standardize
bibliographic records so they could be read by computers and shared among
libraries. By the mid-1970s, MARC had become the international standards for
bibliographic data and cataloguing. It still used today. Many libraries provide
public access to their MARC records via the Internet and/or their electronic
cataloging systems at the library.

III. MARC Records

5. The MARC record system uses a specific three-digit numeric code
(from 001-999) to identify each field in a catalog record. For example, field tag
008 provides the six-digit date the item was catalogued (Date entered on file). The
first six characters of field tag 008 are always in the “YYMMDD” format.
Descriptions and definitions of all of the character positions of field tag 008 are

outlined here: https://www.loc.gov/marc/bibliographic/bd008a.html
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8. As is relevant to this Declaration, MARC field tag 245 identifies the
full title statement for the work; field tag 264 identifies the place of publication,
name of publisher, and copyright date of the publication.

9. Based on standard library practice, when a library receives an item,
including a serial, it generally stamps (and/or labels) the item with the library
name, barcode, often with a date that is within a few days or weeks of receipt.
Next, the library will catalog the item within a matter of a few days or weeks of
recelving it. As a general practice, cataloguing is centralized and performed by a
cataloguing department within a library or university setting. In certain
circumstances the catalogued item may be subsequently sent to a library location
within the library or university setting where it may be stamped and/or labeled
after it has been catalogued.

10.  Generally, after an item is cataloged, the public may access the item
by searching a catalog, browsing the library shelves, and either requesting or
electronically accessing the item from the library. Standard library practice is to
make the item available to the public within a few days or weeks of cataloging it.

IV. Serial Publications

11. A serial publication, often known as a “journal,” is a resource that is
issued in successive parts and has no predetermined conclusion. These successive

parts are commonly referred to as “issues,” and each issue is usually
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chronologically numbered and dated. The presence of enumeration, years of
coverage, and/or other chronological information also indicates a serial
publication.

12.  There are significant differences between cataloging finite resources
(books/monographs) and continuing resources (serials). For serials, the catalog
record provides information about the serial as a whole, including the first or
earliest available issue. It also provides information as to holdings — the volumes
and 1ssues, with dates, received by the library and made available to the public. In
serials cataloging, there are identifying characteristics unique to serials that are
slightly different from monographs (books). The issue date for a print serial
publication, for example, generally appears on the cover (front or back), the
masthead page, the title page (if any), the table of contents page(s), or on the pages
of the individual articles contained in the issue. More information regarding the
unique aspects of cataloguing serials can be found at this link:

https://www.loc.gov/aba/pcc/conser/scctppt/Basic-2014/Basic-Trainee-

Mannual.pdf.

V.  Cataloguing of Conference Proceedings (Monographs v. Serial
Treatment)

13. Conference proceedings often consist of collections of papers
presented at a meeting, program, symposium or conference held during a

specific time-period in a designated geographic place. Bibliographic control of

5
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conference proceedings to promote public discovery and access has long been
a priority of catalogers. Although some ongoing conference publications are
catalogued as serials (if a conference publication exhibits continuity,
regularity, and evidence of seriality), cataloguing a conference publication as a
monograph is preferred for public retrieval purposes. Cataloguing a conference
publication as a monograph is an optimal way for the public to easily access
the conference resource, and its papers, by searching for a unique title and
other descriptive data elements added by the cataloger. Monographs are
efficient for public searching and offer the public an easier way to discover
what an institution holds, while changes to the record (unlike serials) are not an
issue. However, sometimes conference proceeding cataloging is done serially,
and the MARC record will be updated after each serial publication is received.

VI. 1IEEE Xplore

14. The IEEE Xplore digital library is a powerful resource for discovery
of scientific and technical content published by the Institute of Electrical and
Electronics Engineers (IEEE) and its publishing partners. [IEEE Xplore provides
web access to more than 6 million full-text documents from some of the world’s
most highly cited publications in electrical engineering, computer science and
electronics. Approximately 25,000 new documents are added to IEEE Xplore each

month. Access to full-text documents in IEEE Xplore can be obtained from:
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institutional subscriptions, exclusive subscription available to IEEE member and
IEEE society members, and online purchase of individual documents.

15.  The date of publication for journals and standards on IEEE Xplore
represents the very first instance of dissemination. IEEE Xplore previously made
distinctions between the online publication date, print publication date, etc. This
was simplified to reflect a single publication date of record as defined above.

16. IEEE publishes more than 1,700 leading-edge conference proceedings
every year, which are recognized by academia and industry worldwide as the most
vital collection of consolidate publisher papers in electrical engineering, computer
science and related fields.

17.  Conference publications appear in IEEE Xplore about 30—60 days
following IEEE’s receipt of the printed conference proceedings. It is worth noting
that conference proceedings often arrive at IEEE several weeks after the
conference date.

18.  Conference proceedings in IEE Xplore show “Date of Conference”
which is the date of the event, and “Date Added to IEEE Xplore” which is the date
proceedings were first published.

VII. Public Availability of Moraru (Exhibit 1016)

6. This Declaration relates to the dates of receipt and public

availability of the following reference: Aurelian Moraru, Elena Helerea,
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Corneliu Ursachi, Marius Daniel Calin, "RFID System with Passive RFID
Tags For Textiles," (“Moraru”) found within the 2017 10" International
Symposium on Advanced Topics in Electrical Engineering (ATEE), Bucharest,
Romania, 2017, pp. 410—415. I understand that Moraru has been submitted as
Exhibit 1016 in this proceeding. That same reference is appended to my
Declaration as Appendix A.

7. As detailed below, I have reviewed the reference, public holdings
information and University of Wisconsin — Madison Libraries MARC record
for Moraru to determine the date of public availability for this reference.

8. Appendix A to this declaration is a true and accurate copy of the
cover page, title page, front matter, table of contents for the copy of the 2017
10™ International Symposium on Advanced Topics in Electrical Engineering
(ATEE) containing Moraru held by the University of Wisconsin — Madison
Libraries. Appendix A also include pages 410—415, which comprises the
publication, “RFID System with Passive RFID Tags for Textiles," i.e. Moraru.

19. The University of Wisconsin — Madison Libraries public catalog
record (Appendix B) sets forth the public holdings information for members of
the public seeking a physical copy of 2017 10" International Symposium on
Advanced Topics in Electrical Engineering (ATEE)containing Moraru. The

public catalog record indicates it is a “books” record and, specifically, identifies
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the title name as “2017 10" International Symposium on Advanced Topics in
Electrical Engineering (ATEE).” The public catalog record also notes a
publication location in Piscataway, NJ, and IEEE as the publisher. Based on my
experience as a librarian, the public catalog record (Appendix B) references the
2017 10" International Symposium on Advanced Topics in Electrical
Engineering (ATEE) that containing Moraru (Appendix A).

20. Appendix C to this declaration is a true and correct copy of the
University of Wisconsin — Madison Libraries public catalog and MARC for its
copy of the publication 2017 10" International Symposium on Advanced Topics
in Electrical Engineering (ATEE), containing Moraru, which was downloaded

from: https://search.library.wisc.edu/external/oclc987911355 and

https://search.library.wisc.edu/external/oclc987911355/staff.

21.  The University of Wisconsin — Madison Libraries MARC record for
Moraru identifies the fixed data elements of MARC field tag 008 as
170524t20172017njua ob 101 0 eng d. This indicates that the record for 2017 10"
International Symposium on Advanced Topics in Electrical Engineering
(ATEE) was catalogued by the Library of Congress on May 24, 2017. The
publication status code “t” appearing in MARC field tag 008 refers to “publication
date and copyright date” indicating that this item published and copyrighted in

2017. Based on this MARC record, 2017 10" International Symposium on
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Advanced Topics in Electrical Engineering (ATEE) containing, Moraru would
have been catalogued and made available to the public within a few days and
weeks of May 24, 2017.

22.  The Library of Congress MARC record for 2017 10" International
Symposium on Advanced Topics in Electrical Engineering (ATEE) containing
Moraru includes field tag 245, which denotes the title and statement of
responsibility for the work as “2017 10™ International Symposium on Advanced
Topics in Electrical Engineering (ATEE).”

23.  Inthe Library of Congress MARC record, field tag 264 denotes
information relating to the place of publication, name of publisher, and date of
publication of 2017 10" International Symposium on Advanced Topics in
Electrical Engineering (ATEE) as “.| Piscataway, NJ b. IEEE an c. [20177].”
Subfield code “a” refers to the place of publication. Subfield code “b” refers to the
name of the publisher and “c” refers to the date of publication or copyright.

24. Based on the information in Appendices B and C, it is clear that the
MARC record (Appendix C) references 2017 10" International Symposium on
Advanced Topics in Electrical Engineering (ATEE) containing Moraru.

25. Appendix D to this declaration is a true and accurate copy of the
IEEE Xplore record for Moraru. This record indicates the article entitled “RFID

System with Passive RFID Tags for Textiles” was published 2017 10"

10
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International Symposium on Advanced Topics in Electrical Engineering
(ATEE). Further, this record indicates Date of Conference: 23-25 March 2017 and
Date Added to IEEE Xplore: 24 April 2017.

26. Based on the information in Appendix D, it is clear that the issue of
2017 10™ International Symposium on Advanced Topics in Electrical
Engineering (ATEE) containing Moraru was published by IEEE Xplore on
April 24, 2017. Moradi would have been available to the public within a matter of
a few days or weeks of receipt of April 24, 2017.

VIII. Conclusion

27. In signing this Declaration, I understand it will be filed as evidence in
a contested case before the Patent Trial and Appeal Board of the United States
Patent and Trademark Office. I understand I may be subject to cross-examination
in this case and that cross-examination will take place within the United States. If
cross-examination is required of me, I will appear for cross-examination within the
United States during the time allotted for cross-examination.

28. I declare that all statements made herein of my knowledge are true,
that all statements made on information and belief are believed to be true, and that
these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under

Section 1001 of Title 18 of the United States Code.

11
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Executed on September 28, 2023, in Washington, DC.

Cltwbimpstu

Kelley (M/Haye¥ Greenhill

12

Page 12 of”46



APPENDIX A
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2017 — 10™ INTERNATIONAL SYMPOSIUM ON
ADVANCED TOPICS IN ELECTRICAL ENGINEERING
(ATEE)
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2017 — 10™ INTERNATIONAL SYMPOSIUM ON ADVANCED TOPICS IN ELECTRICAL ENGINEERING (ATEE)
Copyright © 2017 by the Institute of Electrical and Electronics Engineers, Inc. All rights reserved.

Copyright and Reprint Permissions

Abstracting is permitted with credit to the source. Libraries are permitted to photocopy beyond the limit of U.S.
copyright law, for private use of patrons, those articles in this volume that carry a code at the bottom of the
first page, provided that the per-copy fee indicated in the code is paid through the Copyright Clearance Center,
222 Rosewood Drive, Danvers, MA 01923.

For reprint or republication permission, email to IEEE Copyrights Manager at pubs--permissions@ieee.org.

All rights reserved. Copyright ©2015 by IEEE

IEEE Catalog Number CFP1514P-ART
ISBN 978-1-4799-7514-3
IEEE Catalog Number CFP1514P-USB
ISBN 978-1-4673-8093-5
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The 10t International Symposium on
ADVANCED TOPICS IN ELECTRICAL ENGINEERING
Bucharest, March 23-25, 2017

The Faculty of Electrical Engineering , University POLITEHNICA of Bucharest

ADSP - ANALOG AND DIGITAL SIGNAL PROCESSING
Menu
ADSP 1 99 FREQUENCY AND MAGNITUDE ESTIMATION IN 1-4
Home
About VOLTAGE UNBALANCED POWER SYSTEMS,
Committees Nicoleta GILLICH, Ion Cornel MITULETU, Gilbert-Rainer
Plenary Lectures GILLICH, Cristian Paul CHIONCEL, Cornel HATIEGAN
At-a-Glance Program
, ADSP2 164 A NON-CONTACT _HEART-RATE _ MONITORING 5-8
Sessions / Papers
Authors' Index SYSTEM FOR LONG-TERM ASSESSMENTS OF HRV,
Technical program Radu-lon  CIUCU, Daniel-Andrei DRAGOMIR, loana-Raluca
Sponsors . . . .
. ADOCHIEI, George-Calin SERITAN, Costin Cepisca, Felix-
Technical Co-Sponsors
Contact Constantin ADOCHIEI
ATEE 2015 - IEEE & CPCI conference ADSP3 203 SOME _CONSIDERATIONS ABOUT _THIRD-ORDER 9-12
e STATISTICS FOR_DIFFERENT TYPES OF RADAR
ATEE 2011 - |IEEE & CPCI conference
SIGNALS
Teofil-Cristian OROIAN, Florin ENACHE, Petrici CIOTGERNAE
A conference by ADSP 4 207 LOW_COST ELECTRIC NETWORK SIGNAL AND 13-16
FREQUENCY RECORDER,
Valentin A. NIZ'/{, Amelia CIOBANU, Cristian NEGRESCU,
Dumitru STANOMIR
. . . ADSP 5 247 EXPERIMENTAL RESULTS IN PREDICTION BY 17-22
The Faculty of Electrical Engineering
University POLITEHNICA of Bucharest PARTIAL MATCHING AND STAR TRANSFORMATION
APPLIED IN LOSSLESS COMPRESSION OF TEXT
FILES,
Q I E E E Radu RADESCU, Sever PASCA
Advancing Iuhnology ADSP 6 265 MEASUREMENT, NYQUIST AND SHANNON: A VIEW 23-27
for 1 flumanity
OF PMU METROLOGY,
H. KIRKHAM, Mihaela ALBU
CIT - COMMUNICATIONS, INFORMATION
TECHNOLOGY
Faculty of Electrical Engineering CIT 1 234 DATA ACQUISITION AND IMAGE PROCESSING 28-33
University POLITEHNICA of Bucharest
SYSTEM FOR SURFACE INSPECTION,
The 10° International Symposium on Cosmin BANICA, Sanda Victorinne PATURCA, Sorin Dan
ADVANCED TOPICS IN GRIGORESCU, Ana Maria STEFAN
ELECTRICAL ENGINEERING CIT2 261  SEGMENT ROUTING, 34-38
! GELAL Maila, IORDACHE Marius, CROITORU Victor
ﬁ[ EDU - EDUCATION
EDU 1 58  TOWARDS AUGMENTED REALITY IN POWER 39-44
ATEE 2017
March 23 - 25,2017 ENGINEERING,
Buocharest, Ramania.
loana OPRIS, Sorina COSTINAS, Cristina Sorana IONESCU,
Daniela Elena GOGOASE NISTORAN
EDU 2 76 WHAT THEY BELIEVE, WHAT THEY WANT: A NEEDS  45-50
‘wereratee upb o
o ANALYSIS __ OF _ ELECTRICAL __ENGINEERING
STUDENTS _ON _TEACHING _AND__ASSESSMENT
METHODS,
Cristina Mihaela GHEORGHE, Aurel-Ionut CHIRILA, Ioan-
Dragos DEACONU
EDU 3 92 AN _EXAMPLE OF ENHANCING THE TEACHING 51-56
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EDU 4

EDU 5

205

228

Viorel PETRE, Mihaela ALBU
LABORATORY ELECTRONIC CIRCUIT FOR TRACING
1-V_ AND P-V CHARACTERISTICS OF PHOTOVOLTAIC

DEVICES,

Georgi  GOSPODINOV,  Krasimira ~ SHTEREVA,  Velyana
ZHELYAZOVA, Valentin MUTKOV, Yavor NEIKOV, Valentin
DIMOV

APROJECT-BASED ROBOTICS LABORATORY,

Sanda Victorinne PATURCA, Ana Maria DUMITRESCU, Valeriu

BOSTAN, Ana Maria STEFAN

ELAPP - ELECTRICAL APPARATUS

ELAPP |

ELAPP 2

ELAPP 3

ELAPP 4

ELAPP 5

136

165

170

172

PORTABLE EQUIPMENT FOR ACQUIRING DATA

FROM NEW TYPES OF GAS SENSORS,

Vlad-Cristian GEORGESCU, Mihaela-Nicoleta SMADU

THE HYSTERESIS PHENOMENON IN THE HUMAN
BIO-ENERGETIC FIELD,

Lucian M—NDREA, Ioan CURTA

THE TESTING STAND OF THE FERRITE CORE

TRANSFORMERS,
Anghel DORIAN, lonescu FLORIN, Predus Marius FLORIAN
INSULATING _ OIL __ QUALITY _ DIAGNOSIS __IN

EXPLOITATION,
Marius-Florian PREDUS, Florin IONESCU, Dorian ANGHEL

ENERGY INDEPENDENT REMOTE TRANSMISSION

UNIT FOR DATA ACQUISITION FROM EX ZONES

Silviu TEODORU

ELCI - ELECTRIC CIRCUITS

ELCI 1

ELCI2

ELCI 3

ELCI 4

ELCI 5

ELCI 6

7

41

63

88

162

163

AN ALTERNATIVE METHOD _ FOR  PARTIAL

DISCHARGES _MEASUREMENT _USING _ DIGITAL
FILTERS,

M. QUIZHPI-CUESTA, F. G"MEZ-JUCA, W. OROZCO-
TUPACYUPANQUI, F. QUIZHPI-PALOMEQUE

ELECTRICAL EQUIVALENT OF WOUND ALUMINUM

FOILS
Andreas MICHAELIDES, Thanos NICOLAOU
ORCAD IMPLEMENTATION OF A FREQUENCY

RESPONSE __FUNCTION __ USING __EQUIVALENT

CIRCUITS,
Laura DARABANT, Denisa STET, Mihaela CRETU, Gloria
cosovicr

USING S PARAMETERS IN WIRELESS POWER

TRANSFER ANALYSIS,

Marilena STANCULESCU, Lavinia IORDACHE (BOBARU),
Mihai IORDACHE, Dragos NICULAE, Victor BUCATA
CHALLENGES AND OPPORTUNITIES FOR BATTERIES
OF ELECTRIC VEHICLES,

George SUCIU, Adrian PASAT

SMART, LOW POWER, WEARABLE MULTI-SENSOR

DATA ACQUISITION SYSTEM FOR ENVIRONMENTAL

MONITORING,
M. SERBANESCU, V. M. PLACINTA, O. E. HUTANU, C.

RAVARIU

ELMAD - ELECTRICAL MACHINES AND DRIVES

ELMAD 1

18

EVALUATION OF CONDUCTION AND SWITCHING

LOSSES IN CASCADED MULTILEVEL INVERTERS

Ali MIRIZADEH, Farshid Abdolahnejad BAROOGH, Milad

GHEYDI, Houman ZARRABI, Payam FARHADI

57-61

62-67

68-71

72-75

76-81

82-87

88-91

92-97

98-102

103-106

107-112

113-117

118-123

124-127
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ELMAD 2

ELMAD 3

ELMAD 4

ELMAD 5

ELMAD 6

ELMAD 7

ELMAD 8

ELMAD 9

ELMAD 10

ELMAD 11

ELMAD 12

ELMAD 13

ELMAD 14

ELMAD 15

24

27

40

50

52

91

121

148

156

179

188

193

221

NOISE ANALYSIS FOR NO LOAD OPERATING POWER
TRANSFORMERS,

loan-Dragos DEACONU, Robert-Constantin DRAGOMIR, Aurel-
Tonut CHIRILA, Anca-Simona DEACONU, Cristina Gabriela
SARACIN, Valentin NAVRAPESCU

ROTOR-FLUX MODEL FOR SENSORLESS VECTOR-

CONTROL OF SUPER-HIGH-SPEED IPMSM,
Dragos Ovidiu KISCK, Dragos Sorin ANGHEL, Mariana KISCK

EXPERIMENTAL _MITIGATION _TECHNIQUES TO

REDUCE THE TOTAL HARMONIC DISTORTION OF

LOW VOLTAGE NON-LINEAR POWER SOURCES,
Laurentiu CIUFU, Claudia-Laurenta POPESCU, Mihai-Octavian
POPESCU

NUMERICAL SIMULATIONS AND EXPERIMENTAL

VERIFICATIONS OF A PERMANENT MAGNET

SYNCHRONOUS MACHINE IN GENERATOR REGIME,
Nicolae DIGA, Constantin-Florin OCOLEANU, Silvia-Maria
DIGA

INDUCTION MOTOR DRIVE DESIGN BASED ON
EFFICIENCY OPTIMIZATION AND DRIVE LOSS

MINIMIZATION,

Davoud Mostafa TOBNAGHI, Masomeh ALIREZALOO, Milad
GHEYDI, Farshid Abdolahnejad BAROOGH, Payam FARHADI
USING EQUATIONS OF SATURATED

ASYNCHRONOUS MACHINES WITH COMBINED

STATE VARIABLES FOR ANALYSIS OF SOME

SPECIFIC DYNAMIC REGIMES,

Sorin ENACHE, Aurel CAMPEANU, Ion VLAD, Monica-Adela
ENACHE

MATCHING THE PERFORMANCES OF A DIESEL

ENGINE WITH A MILD-HYBRID DRIVING SYSTEM,
BASED ON TELEMETRY DATA,
Bogdan ANTON, Adriana FLORESCU

ENHANCED MATHEMATICAL MODEL USED TO

SIMULATE __INDUCTION _MACHINE _ OPERATION.

EXPERIMENTAL VALIDATION

lTon-Daniel ILINA
TORQUE _ANALYSIS IN _BRUSHLESS DIRECT
CURRENT MOTORS AND CONSTRUCTIVE

RECOMMENDATIONS,
Ion VLAD, Aurel CAMPEANU, Sorin ENACHE, Monica Adela
ENACHE

ANALYSIS OF EQUIVALENT CONTROL STRUCTURES

FOR POSITIONING SYSTEMS,
Aurelian SARCA, Liviu KREINDLER
PERFORMANCE ANALYSIS OF AN AUTONOMOUS

SYSTEM USED TO GUIDE THE SOLAR PANELS,

Adrian Neculai ROMANESCU, Mihaela POIENAR, Ilie NITAN
COMPLETE FPGA BASED REAL-TIME MOTOR DRIVE
SIMULATOR WITH BIDIRECTIONAL BATTERY AND
ULTRACAPACITOR POWER SUPPLY,

Mircea RUBA, Sorina CIORNEI, Horia HEDESIU, Claudia
MARTIS

DESIGN _AND MODELING OF A HYBRID STEPPER
MOTOR,

Ioana IONICA, Mircea MODREANU, Alexandru MOREGA,
Cristian BOBOC

MODELLING AND TRANSIENT ANALYSIS OF A

128-131

132-137

138-141

142-147

148-154

155-158

159-164

164-169

170-175

176-181

182-185

186-191

192-195

196-200
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ELMAD 16

ELMAD 17

ELMAD 18

ELMAD 19

236

240

THREE-PHASE LOW-SPEED SWITCHED

RELUCTANCE MICRO-WIND GENERATOR,

M.A. DRANCA, M.V. ZAHARIA, M.M. RADULESCU

HIGH TEMPERATURE SUPERCONDUCTOR DIPOLAR
MAGNET FOR HIGH MAGNETIC FIELD GENERATION
N DESIGN AND FABRICATION ELEMENTS,

L. DOBRIN, A.M. MOREGA, D. ENACHE, A. DOBRIN, M.
MOREGA, A.A. DOBRE, I. POPOVICI
NUMERICAL MODELING OF A PLANAR

TRANSFORMER FOR MICRO-POWER CONTROLLERS,
Yelda VELI, Alexandru M. MOREGA, Mihaela MOREGA, Lucian
PESLARU-DANESCU

PARAMETER OPTIMIZATION FOR A FUZZY LOGIC

CONTROL OF A PERMANENT MAGNET BRUSHLESS

MOTOR,

F. Philibert ANDRINIRINIAIMALAZA, N. #.Jean RAZAFINJAKA,
Liviu M. KREINDLER

EFFECT OF PARAMETERS AND RESISTANT TORQUE
UPON DYNAMIC PERFORMANCES OF PERMANENT-

MAGNET SYNCHRONOUS MACHINE,
Aurel CAMPEANU, Ion VLAD, Sorin ENACHE, Monica Adela

ENACHE

ELSP - ELECTROSPINNING

ELSP 1

ELSP2

198

212

FILTERING MEMBRANES BASED ON ELECTROSPUN
EXPANDED POLYSTYRENE/B-CYCLODEXTRIN

FIBERS,
Cristina  BANCIU, Adela BARA, Elena CHITANU, Marius
LUNGULESCU, lIoana ION, Lucia LEONAT

PAN/ZNO COMPOSITE ELECTROSPUN FIBERS FOR

UV SHIELDING APPLICATIONS,
Elena CHITANU, Adela BARA, Delia PATROI,  Virgil

MARINESCU, Maria Mirela CODESCU, Cristina BANCIU

ELTECH - ELECTROTECHNOLOGIES

ELTECH 1

ELTECH 2

23

87

THE ORIGINAL PATENTED CORONA

MULTITHREADED _ELECTRODE, FOR _ROTATING

CYLINDER ELECTROSEPARATORS,

Calin PLESA, Roman MORAR, Tudor PLESA, Maria VADAN
POWERING AERIAL SURVEILLANCE DRONES,

Cristina Gabriela SARACIN, loan Dragos DEACONU, Aurel

Tonut CHIRILA

ELVE - ELECTRICAL VEHICLE

ELVE 1

254

DEVELOPMENT OF A WIRELESS BATTERY CHARGER
FOR DACIA ELECTRON EV,
Andrei MARINESCU,  Adrian ~ VINTILA, Danut  Gabriel

MARINESCU, Viorel NICOLAE

EMB - ENGINEERING IN MEDICINE AND BIOLOGY

EMB 1

EMB 2

EMB 3

EMB 4

59

129

184

208

COMPARISON OF SIGNAL PROCESSING METHODS

APPLIED ON A MAGNETOCARDIOGRAPHIC SIGNAL,
Georgiana ROSU, Miuta Carmina RAU, Octavian BALTAG
LOW-POWER _WIRELESS TEMPERATURE SENSOR
FOR HEALTH MONITORING.

lTonut RADOI, Lidia DOBRESCU, Sever Viorel PASCA
ASPECT RATIO INFLUENCE ON FLOW FOCUSING IN

CROSS MICROCHANNELS,
Iulia Rodica DAMIAN, Nicoleta Octavia TANASE, Corneliu
BALAN

COMPARISON OF THE ICA AND PCA METHODS IN

201-205

206-210

211-216

217-222

223-226

227-230

231-236

237-240

241-247

248-253

254-257

258-261

262-267
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EMB 5

EMB 6

EMB 7

EMB 8

EMB 9

EMB 10

EMB 11

EMB 12

EMB 13

223

226

238

253

257

258

263

264

CORRECTION OF EEG SIGNAL ARTEFACTS,
Monika KACZOROWSKA, Malgorzata PLECHAWSKA-WOJCIK,
Mikhail TOKOVAROV, Roman DMYTRUK

A NEURAL-NETWORK BASED APPROACH FOR

EXUDATES EVALUATION IN RETINAL IMAGES,

Traian CARAMIHALE, Dan POPESCU, Loretta ICHIM
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Abstract- Radio Frequency Identification (RFID) technology, by
assigning a unique identifier to each product allowed
spectacular development of wireless monitoring and control
applications. With the advances of tags with passive integrated
circuits, operating without a self-contained energy source,
extracting the needed energy from the energy of electromagnetic
waves generated by an interrogator, RFID applications extended
to processes held in harsh industrial environments. For textile
articles, in industrial laundries, the RFID system with passive
RFID tags involves specific architectures and building solutions.
The paper analyses the weak points of actual passive UHF RFID
tags and proposes solutions regarding the architecture and the
materials used in construction of tags suitable for laundry
applications. Thus, new requirements have been established to
design passive RFID tags: they should be washable and
wearable, robustness enough to operate in harsh environments,
with a sufficiently long lifetime, and cost-efficient.

Keywords: passive RFID tag, RFID system, UHF, harsh
environment, weak points, textiles, laundry application.

L INTRODUCTION

In 1873 Maxwell in his famous treaty [1], for the beauty of
mathematical equations symmetry, introduced in Ampere's
Law, the term:

advancing the theoretical hypothesis of the possibility on
electromagnetic field propagation.

After a few years, in 1887, Hertz [2] demonstrated,
experimentally, the validity of this hypothesis. The way to the
transfer, via electromagnetic field, of energy and especially of
information was open. Regarding the transfer of energy
through electromagnetic field without electrical wires,
wirelessly, the beginning binds the name of Tesla [3,4] and it
has become a hot topic nowadays. The wireless transfer of
analogue or digital information has begun with Marconi
patent in 1896, and continued with a long line of scientists
and engineers, leading to ubiquitous and fabulous
applications of wireless communications technologies [5].

Radio Frequency IDentification (RFID) is one of these
wireless technologies which use the property of
electromagnetic field to propagate in a complete manner, both
in the transmission of information and the transmission of
energy.

The theoretical foundation of the process of
communication in an RFID system, using the phenomenon of

backscattering has been described in [6]. This operating
principle allows RFID systems to be used effectively in
tracking and monitoring physical objects [7,8].

A generic RFID system consists of an RFID tag fixed on
the object it identifies, a RFID reader and a software
application. The reader sends a radio signal to the RFID tag,
which, after receiving the signal, responds with a signal
containing the tag identifier and other data regarding the
identified object [9-11].

The successes in achieving RFID integrated circuits and
software development, have led to lower prices, increase
performances and RFID systems. As a result, RFID systems
are widely used in logistics, defence, space, health [12-14].

Thus, the RFID system for supply chain management
applications allows:

e substantiation consumption by analysing the use of objects
before they become waste,

analysis of energy use efficiency for production of goods,

inventory, objectively and in real time, of monitored

goods,
e reducing of consumer or industrial goods by inventory
management.

There are still many RFID issues in actual researches:
RFID tags miniaturization, reduction of energy consumption
required for the activation of RFID tags, the integrity of
Reader-Tag communication, possibility to use the tags in
harsh environments, mitigation of the susceptibility to
electromagnetic disturbances [15-19].

Introduction of the RFID systems in textile articles
management raises specific issues related to the wash ability
and endurance of RFID tags to harsh environmental
conditions and repeated washing, the ways of fixing the RFID
tag on the textile support, and the effective reading [20].

Network Interface Air Interface

Tag
population

»)

»)
»)

Host
Computer

Fig. 1. General structure of a RFID system.
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II. RFID TAGS PERFORMANCES

An RFID system includes RFID readers connected to a
computer and a population of RFID tags, each tag identifying
uniquely an entity (person, place or object) monitored via an
inventory, monitoring or security software.

The RFID tag contains a digital electronic device capable
of communicating according to the "Air Interface" protocol,
by radio frequency electromagnetic waves, with RFID reader.
Typically a software application manages several readers
(Fig. 1).

Depending on how it is designed the software that controls
the RFID system, access to the system can be limited to the
local server (Host Computer), or can be allowed from any
location with Internet access by Internet Protocols. Different
RFID applications establish specific performance levels in
terms of communication between RFID reader and RFID tag,
and therefore the radio frequency should be specificaly
established. Ulta High Frequency (UHF) or Super High
Frequency (SHF) are used when a high-speed communication
and a greater reading distance are needed.

Depending on how extract their power to run, RFID tags
are active, passive and semi-passive.

Active RFID tags use energy from their own internal
battery, both for the reception of signals from the RFID
reader and for the emission of signals from RFID tag, by
backscatter, to the Reader. These tags are often compared
with minicomputers being able to control proximity sensors,
to perform logical operations and even make decisions. RFID
systems with active tags operate over long distances. Usually,
a RFID system is able to manage a population of thousands of
active RFID tags with several RFID readers.

Semi-passive RFID tags, called Battery Assisted Tags, do
not need its own power supply for receiving electromagnetic
waves emitted by the reader. The formation of the reflected
wave (backscatter waves) needs its own power supply.

Passive RFID tags do not use external power from batteries
or accumulators. The passive RFID tag power is extracted
from the electromagnetic field generated by the RFID reader
antenna. Passive RFID tags advantages are directly related to
their low cost of production and to the possibility of their
easy attaching to the identified objects. These types of
systems are widely used in supply chain systems due to low
price and a form factor that does not depend on power source.
Specific performance of RFID tags are given in Table I.

Applications that need a greater distance of communication
is more efficient to work at high frequencies of the order 900
MHz (UHF), considering that with the increase of the
frequency, length required for RFID antenna decreases and
also increases the directivity of RFID reader antenna.

Thus, for the same RF power radiated by the RFID reader,
RFID tag available power at high frequency is higher [10, 21,
22, 23]. However, increased to GHz, increase the complexity
of RFID tag design and as a consequence, the price.

TABLE I
CHARACTERISTICS AND PERFORMANCE OF RFID TAGS

Types of Active Semi-active Passive
RFID tag RFID tag RFID tag RFID tag
Frequency 433 MHz 860-950 MHz 860 — 950 MHz.
Coupling Radiation Radiation Electromagnetic field;
Backscatter
Read rate, 5001500 | 500 — 1500 500 — 1500
tags/second
Read distance [1000-3000 m 100 m 10 m
Storage +60 kB +60 kB +100 B
capacity
Battery
Lifetime 3 -5 years 3 -5 years -
Cost 10$ - 100$ 0.1$ - 308. 0.10$ - 208.

A specificity of UHF passive tags is that they transmit
information only when they are in the reader electromagnetic
field.

Further, efforts are made to improve the structure and
functional characteristics of the passive RFID tags.

For communication over distances of several meters,
passive RFID tag comprises a UHF antenna and an integrated
circuit IC, tiny size, which, in its internal memory, stores the
unique identifier of the object to which it is attached, and
other information required by the concrete application.

The two fundamental components of the RFID tag are
connected via an adaptive impedance structures. This allows
resonance between IC and UHF antenna, which provide, on
the one hand, a maximum transfer of electromagnetic energy
from the reader to tag, and on the other hand, the integrity of
transmitted / received data.

There are different various geometries and shapes of
passive UHF RFID tags (Fig. 2)

From the constructive point of view (Fig. 2a), the core of
the RFID tag is a the so-called "inlay" which comprises an
electrically insulating substrate (1) (plastic, paper, fabric) on
which there are placed UHF antenna (2) and adaptive
impedance structure (3), made from electrically conductive
materials (metallic wire, textile electroconductive yarn,
nanowires).

Integrated circuit (4) is then bonded with a conductive
adhesive to the adaptive impedance structure. Additionally,
the "inlay" can be coated with textile or plastics.

Commercial passive UHF RFID tags, shown in Fig. 2b and
Fig. 2c, include typical passive tags structure: integrated
circuit, adaptive impedance structure and UHF antenna. The
differences are given by the UHF antenna geometry (form
factor, shape and number of meanders, shape of the tips).

An analysis of power levels handled in a RFID system with
passive tags is shown in Fig. 3 [24]. Reader emission signal
has a level of 30 dBm / 1W, and only -10 dBm / 0,ImW at 6
m distance, where we assume that passive RFID tag is.
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Fig. 2. Structures of passive RFID UIF tags:
a) generic structure; b) with meanders; c¢) with different shape of the tips.

S,

After reflection (backscattering) on RFID tag, the signal
will have the level of -60 Bm / 1nW to the RFID reader entry.

Thus, the main requirements that are taken into account in
passive RFID tag designing are the reducing power
consumption and the increasing degree of workability
(constructive forms, increase rectifying efficiency, optimal
choice of communication protocols, etc.).

To meet these functional requirements, advanced design
and execution procedures of the tags must be correlated with
the specific applications and environments where RFID tags
will work.
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Fig. 3. Power levels in a RFID system with passive RFID tags [24].

I1I. ASSESSMENT OF WASHABLE PASSIVE RFID TAGS

A. RFID system and work environment description

In the area of Brasov town, an industrial laundry was
equipped with a RFID monitoring system of textile objects,
which consists in passive RFID tags, RFID readers and the
RFID application that uses RFID data.

Readers are mounted in specific interrogation areas, called
the read gates, in which are introduced trolleys filled with
textiles RFID tagged, at the entry and the exit of laundry. It
includes an interface that communicates with the articles
monitoring software application that controls the washing
procedures, distribution and use to the customer (Fig. 4).

RFID data is processed by operational management system,
to fulfil its current tasks (good delivery, packaging, etc.), for
data analysis applications, and for top level strategic
management decision (Fig. 5).

The working environment for RFID tags embedded in
textiles is complex in this case. Textiles, along with RFID
tags, are subject to cyclic stress, on the supply chain, to the
end user, and then the stage they reach the laundry.

RFID tags are stressed with specific industrial laundry

environmental factors:

- washing temperatures of up to 90°C, more than 20
minutes,

- high temperature variations — cold/warm (8°C/90°C),

- chemical agents included in washing procedures,

- squeezing pressure of 40-60 bars,

- finishing / ironing temperatures of 200°C, tens of seconds.

anJ

AEPORTS

@, 5 g

CLIENT

LAUNDRY UNIT

Fig. 4. Flow of information between client and laundry.
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Fig. 5. Scheme of RFID data processed by operational management system.
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Contact with water and other substances as detergents,
temperature variations and mechanical stresses in the steps of
washing, squeezing and ironing, are physical deteriorating
RFID tags and decrease the efficiency of communication
between reader and tag, but mostly destroy the galvanic
connection between the integrated circuit and the adapting
impedance structure.

B. The effects of washing cycles on RFID tags

To increase RFID technology efficiency, an analysis of the
specific industrial laundries environment impact has been
conducted to determine the causes of RFID tags deterioration
and to identify optimal constructive/ functional solutions.

A first experiment was done on the samples of passive
RFID tags, Fujitsu type, with adaptation impedance structure,
which has been subjected to several washing cycles [25].

The inlay is done on a plastic substrate, which were made,
by aluminium printed circuit structure, adapting impedance
structure common with UHF.

The chip is glued fixed with conductive adhesive on the
adapting structure impedance structure (Fig. 6, Fig. 7).

Fig. 6 shows the sample of UHF RFID tag view after the
applied stresses, and when the protective silicone coating was
removed.

Fig. 7 shows that the insulating substrate, the adapting
impedance structure and the UHF antenna are in good state,
the samples have resisted to the environmental stress
conditions specific to industrial laundries.

e g

Fig. 7. UHF RFID passive tag - front view.

But the galvanic contact, made of conductive adhesive,
between integrated circuit pins and the adapting impedance
structure felt to the test. It follows that galvanic contact
between integrated circuit pins and the adapting impedance
structure have to be much better protected.

In order to establish relevant solutions for increasing the
wash ability of passive RFID tags, new tests have been made
to establish the impact of washing procedure and laundry
environment on RFID tags integrated in textile articles.

In Table II, are summarized the stresses encountered by
tagged textiles in different stages of laundry process, and the
effects on tags integrity. In the worst case, the tag become no
longer functional, the textile item lose its identity and the
RFID monitoring system is useless.

The weak points of actual passive UHF RFID tags were
analyzed and solutions regarding the architecture and the
materials the tags are proposed:

- to develop adequate materials to protect “inlay” support,

- for RFID tag components, to use materials with the same
thermal dilatation coefficient,

- for UHF antennas, to use electrical conducting materials
with mechanical strength closed with textile article,

- optimization of the design of the UHF antenna,

- establishing new methods for electrical contact between
CI pins and UHF antenna.

Regarding the galvanic connection points, there are specific
solutions, as:

- reduction to minimum the galvanic contacts of tag
architecture, and removal, as it is possible, of galvanic
contact with the inductive coupling,

- protection of galvanic contacts,

- achieving more robust galvanic contacts,

- use of materials with flexibility close to the textiles ones
when building the UHF antennas. Nowadays, there are
related the uses of electrically conductive textile yarns
[22] or conductive inks [23].

The result of analysis certified the main way for the passive
RFID tags with adaptation impedance structure to withstand
the stress specific to industrial laundries is a well protection
of the galvanic connection points of integrated circuit pins.

Indeed, the solution that has been imposed for RFID tags

used in industrial laundries was to create a small transponder,
centimetre range, inductive coupled with the UHF antenna

(Fig. 8).

1 2

Fig. 8. The structure of a RFID tag with an encapsulated transponder (1)
inductively coupled with the UHF antenna (2).
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TABLE II
STAGES, STRESS CYCLES AND EFFECTS ON RFID TAGGED TEXTILES IN THE INDUSTRIAL LAUNDRY

No. Stage Tag stress Aspect Effects
. ) Mix.i ng of texj[iles results in - Transfer of energy RFID tag —
Textile folding, creasing and > ..
1 . .. reader, and data integrity is
reception random position UHF .
antennas of RFID tags. seriously affected.
- RFID tag contact with Textile article loss of identity
water, detergents, industrial due to:
chemicals class. - stitches weakening or tearing
- Washing temperatures up of the textile material,
2 Washing to 90°C, more than 20 min. - breaking in the contact area of
procedures |- Repetitive cold-warm the various components (IC,
variations (8°C-90°C). adapting impedance structure,
- Stress to mechanical forces conductive adhesive) which
specifically for the washing make the galvanic electrical
process. contact.
- Encapsulated transponder
3 Squeezing - Stress with pressure of from the RFID tag breaking or
procedures 40-60bars. its separation from the textile
cover.
- Breaking the encapsulated
transponder of the RFID tag
4 Finishing - Tens of seconds at about g?:sz?l:?e effect of the
200°C temperatures, Lo
procedures - High pressure - -Destruction in the
’ encapsulated transponder of
the textile support, followed
by its loss.

The micro-transponder is well protected in a capsule that
isolate it electrical, mechanical, thermal and chemical from
the environment of the laundry.

Electromagnetic performances are satisfactory, the reading
range is 3-5 meters.

Although surpass in reliability tags with adapting
impedance structure, in aggressive environments, specific to
industrial laundries, even passive RFID tags with
encapsulated transponders are destroyed at 15-25% rates.

The weak point, this time, is transferred to the encapsulated
transponder, where the galvanic connections between the
integrated circuit pins and the conductive loop could be
interrupted, leading to loss of textile article identity.

An evaluation of the galvanic connection between the
integrated circuit pins and the loop wire, analysis methods of
making such connections and materials used, premise

solutions that will lead to the development of even more
robust and reliable passive RFID tags.

v CONCLUSIONS

RFID technology is widely applied in the tracing items
throughout their lifetime, being a valuable tool in supply
chain management and strategic decisions in energy and
materials savings, safety and security.

Effective monitoring process is closely link to keeping the
identity of products that can be lost if the tag is no longer
functional, either by physical destruction of some of its
components or by interruption of electrical contact between
them.

This paper identifies the weak points of actual passive UHF
RFID tags, and proposes solutions to have passive UHF tags,
robust enough to operate in harsh environments specific to
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industrial laundries, with a lifetime sufficiently long, and
cost-efficient, at the parameters set by the laundry
application.

The tag architecture design must minimise the number of
galvanic contacts, by removal, as it is possible, of galvanic
contact with the non-contact inductive coupling. Passive UHF
RFID tags with encapsulated transponders are recommended
in textile logistics in aggressive washing processes.

The materials for the tag components have to resist to the
industrial laundries harsh conditions, with mechanical and
thermal properties close to those of textile materials.

This research was carried for sustaining the implementation
of a RFID monitoring system in a modern industrial laundry,
built in 2011 within the company PROMAR in industrial park
Prejmer, from Brasov County.

Implementing a RFID monitoring system operating in the
field of UHF has enabled rapid reading of hundreds of textile
articles and formed the basis for the development of high
performance computing applications in one of the most
modern industrial laundries in the world.

Accumulation of knowledge related to tags for harsh
environments made possible the development of the specific
passive RFID UHF tags for the laundry.
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