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I. INTRODUCTION

1. My name is Sylvia D. Hall-Ellis. I have been retained as an expert on
behalf of Delta Electronics, Incorporated (“Petitioner”).

2. I have written this Declaration on behalf of Petitioner to provide my
expert opinion regarding the authenticity and public availability of several
publications. My Declaration sets forth my opinions in detail and provides the basis
for my opinions regarding the public availability of these publications.

3. I reserve the right to supplement or amend my opinions, and basis for
them, in response to any additional evidence, testimony, discovery, argument, and/or
other additional information that may be provided to me after the date of this
Declaration.

4. I am being compensated for my time spent working on this matter at
my normal consulting rate of $350 per hour, plus reimbursement for any additional
reasonable expenses. My compensation is not in any way tied to the content of this
Declaration, the substance of my opinions, or the outcome of this litigation. I have
no other interests in this proceeding or with any of the parties.

5. All of the materials that I considered are discussed explicitly in this

Declaration.
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II. QUALIFICATIONS

6. I am currently an Adjunct Professor in the School of Information at San
José State University. I obtained a Master of Library Science from the University
of North Texas in 1972 and a Ph.D. in Library Science from the University of
Pittsburgh in 1985. Over the last 50-plus years, I have held various positions in the
field of library and information resources. I was first employed as a librarian in 1966
and have been involved in the field of library sciences since, holding numerous
positions.

7. I am a member of the American Library Association (ALA) and its
Association for Library Collections & Technical Services (ALCTS) Division, and I
served on the Committee on Cataloging: Resource and Description (which wrote the
new cataloging rules) and as the chair of the Committee for Education and Training
of Catalogers and the Competencies and Education for a Career in Cataloging
Interest Group. I also served as the Chair of the ALCTS Division’s Task Force on
Competencies and Education for a Career in Cataloging. Additionally, I have served
as the Chair for the ALA Office of Diversity’s Committee on Diversity, as a member
of the REFORMA National Board of Directors, as a member of the Editorial Board
for the ALCTS premier cataloging journal, Library Resources and Technical

Services, as a Co-Chair of the Library Research Round Table (LRRT) for the
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American Library Association, and as a member of the LRRT Nominating
Committee.

8. I have also given over one hundred presentations in the field, including
several on library cataloging systems and Machine-Readable Cataloging (“MARC”)
standards. My current research interests include library cataloging systems,
metadata, and organization of electronic resources.

0. My full curriculum vitae is attached hereto as Appendix A.

III. LIBRARY CATALOGING PRACTICES

A.  MARC RECORDS AND THE ONLINE LIBRARY CATALOG

10. I am fully familiar with the library cataloging standard known as the
MARC standard, which is an industry-wide standard method of storing and
organizing library catalog information.! MARC was first developed in the 1960s by
the Library of Congress. A MARC-compatible library is one that has a catalog
consisting of individual MARC records for each of its items. Today, MARC is the
primary communications protocol for the transfer and storage of bibliographic
metadata in libraries.

11. MARC is a framework into which descriptive bibliographic data are

transcribed to interact with the software in online library catalogs to provide access

! The full text of the standard is available from the Library of Congress at
http://www.loc.gov/marc/bibliographic/ (last visited August 25, 2023).
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to books, journals, and other resources in the collection. The bibliographic data
provide points of access and can be searched by a person of ordinary skill in the art
at the time of the invention (“POSITA,” see paragraphs 35-37 below) to identify and
obtain resources in the library collection. An information seeker (or POSITA) can
search a local online library catalog or the holdings of a group of libraries in a state
or region or in the global catalog WorldCat.

12. MARC records are not designed for public viewing. Although a
significant number of libraries provide access to the MARC version of a
bibliographic record, the public display is designed to show information in a succinct
manner that is quickly understood and useful to the information seeker. Libraries
determine the default search for the online catalog to make the entry of search terms
efficient and result in a successful search. Information seekers can enter a keyword,
title, author, or standard number for the item. Libraries may also provide a search
capability called “Summon” that allows the information seeker to enter known
information about the item to conduct a search.

13.  Since at least the early 1970s and continuing to the present day, MARC
has been the primary communications protocol for the transfer and storage of

bibliographic metadata in libraries.? As explained by the Library of Congress:

2 A complete history of the development of MARC can be found in MARC: Its
History and Implications by Henrietta D. Avram (Washington, DC: Library of
Congress, 1975) and available online from the Hathi Trust (https://babel.
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You could devise your own method of organizing the
bibliographic information, but you would be isolating your library,
limiting its options, and creating much more work for yourself. Using
the MARC standard prevents duplication of work and allows libraries
to better share bibliographic resources. Choosing to use MARC enables
libraries to acquire cataloging data that is predictable and reliable. If a
library were to develop a “home-grown” system that did not use MARC
records, it would not be taking advantage of an industry-wide standard
whose primary purpose is to foster communication of information.

Using the MARC standard also enables libraries to make use of
commercially available library automation systems to manage library
operations. Many systems are available for libraries of all sizes and are
designed to work with the MARC format. Systems are maintained and
improved by the vendor so that libraries can benefit from the latest
advances in computer technology. The MARC standard also allows
libraries to replace one system with another with the assurance that their
data will still be compatible.

Why Is a MARC Record Necessary? LIBRARY OF CONGRESS.?

hathitrust.org/cgi/pt?1d=mdp.39015034388556:view=1up:seq=1; last visited
August 25, 2023).
3 http://www.loc.gov/marc/umb/um01to06.html#part2
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14.  Thus, almost every major library in the world is MARC-compatible.
See, e.g., MARC Frequently Asked Questions (FAQ), LIBRARY OF CONGRESS.*
(“MARC is the acronym for MAchine-Readable Cataloging. It defines a data format
that emerged from a Library of Congress-led initiative that began fifty years ago. It
provides the mechanism by which computers exchange, use, and interpret
bibliographic information, and its data elements make up the foundation of most
library catalogs used today.”). MARC is the ANSI/NISO Z39.2-1994 standard
(reaffirmed in 2016) for Information Interchange Format. The full text of the
standard is available from the Library of Congress.’

15. Examining the MARC records for a specific item reveals the
comprehensive data transcribed about a particular item at the time that cataloging
and classification occurred. In addition to the creator, title, subjects, and standard
numbers, additional information may provide additional and relevant data depending
on the type of resource. Understanding the full extent of bibliographic data for an
item and the points of access associated with it provides essential information that
can be used to determine the indexing and public availability for documents

described 1n this Declaration.

4 https://www.loc.gov/marc/fag.html
> http://www.loc.gov/marc/bibliographic/
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B. MARC RECORDS

16. A MARC record comprises several fields, each of which contains
specific data about the work. Each field is identified by a standardized, unique, three-
digit code corresponding to the type of data that follow. For example, a work’s title
is recorded in Field 245; the primary author of the work is transcribed in Field 100;
an item’s International Standard Book Number (“ISBN”) consisting of ten or
thirteen digits is transcribed in Field 020; an item’s International Standard Serial
Number (“ISSN”) is transcribed in Field 022; the Library of Congress classification
notation is recorded in Field 050; and the publication date is recorded in Field 260
under the subfield “c.” If a work is a periodical, then its publication frequency is
recorded in Field 310, and the publication dates (e.g., the first and last publication)
are recorded in Field 362, which is also referred to as the enumeration/chronology
field.°

17.  The library that created the record is recorded in Field 040 in subfield
“a” with a unique library code. When viewing the MARC record online via Online
Computer Library Center’s (“OCLC”) bibliographic database, hovering over this
code with the mouse reveals the full name of the library. I used this method of
“mousing over” the library codes in the OCLC database to identify the originating

library for the MARC records discussed in this Declaration. Where this “mouse

6 http://www.loc.gov/marc/bibliographic/bd3xx.html
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over” option was not available, I consulted the Directory of OCLC Libraries to
identify the institution that created the MARC record.’

18.  MARC records also include several fields that include subject matter
classification information. An overview of MARC record fields is available through
the Library of Congress.® For example, 6XX fields are termed “Subject Access
Fields.”® Among these, for example, is the 650 field; this is the “Subject Added Entry
— Topical Term” field.!® The 650 field is a “[s]ubject added entry in which the entry
element is a topical term.” These entries “are assigned to a bibliographic record to
provide access according to generally accepted thesaurus-building rules (e.g.,
Library of Congress Subject Headings (LCSH), Medical Subject Headings
(MeSH)).” Id. Further, MARC records include call numbers, which themselves
include a classification number. For example, the 050 field is the “Library of
Congress Call Number.”!! A defined portion of the Library of Congress Call (LCC)
Number is the classification number, and “source of the classification number is
Library of Congress Classification and the LC Classification-Additions and

Changes.” Thus, included in the 050 field is a subject matter classification. Further,

7 https://www.oclc.org/en/contacts/libraries.html

8 http://www.loc.gov/marc/bibliographic/

? http://www.loc.gov/marc/bibliographic/bd6xx.html
10 http://www.loc.gov/marc/bibliographic/bd650.html
T http://www.loc.gov/marc/bibliographic/bd050.html
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the 082 field is the “Dewey Decimal Call Number.”!? A defined portion of the
Dewey Decimal Call (DDC) Number is the classification number, and “source of
the classification number is the Dewey Decimal Classification and Relative Index.”
Thus, included in the 082 field is a subject matter classification. Each item in a
library has a single classification number. A library selects a classification scheme
(e.g., the Library of Congress classification scheme just described or a similar
scheme such as the Dewey Decimal classification scheme) and uses it consistently.
When the Library of Congress assigns the LCC classification number, it appears as
part of the 050 field. When the Library of Congress assigns the DDC classification
number, it appears as part of the 082 field. If a local library assigns the classification
number, it appears in a 090 field. In either scenario, the MARC record includes a
classification number that represents a subject matter classification.

C. OCLC

19. The OCLC was created “to establish, maintain and operate a
computerized library network and to promote the evolution of library use, of libraries
themselves, and of librarianship, and to provide processes and products for the
benefit of library users and libraries, including such objectives as increasing
availability of library resources to individual library patrons and reducing the rate of

rise of library per-unit costs, all for the fundamental public purpose of furthering

12 http://www.loc.gov/marc/bibliographic/bd082.html
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ease of access to and use of the ever-expanding body of worldwide scientific, literary
and educational knowledge and information.”!'* Among other services, OCLC and
its members are responsible for maintaining the WorldCat database

(http://www.worldcat.org/), used by independent and institutional libraries

throughout the world.

20. OCLC also provides its members online access to MARC records
through its OCLC bibliographic database. When an OCLC member institution
acquires a work, it creates a MARC record for this work in its computer catalog
system in the ordinary course of its business. MARC records created at the Library
of Congress are tape-loaded into the OCLC database through a subscription to
MARC Distribution Services daily or weekly. Once the MARC record is created by
a cataloger at an OCLC member institution or is tape-loaded from the Library of
Congress, the MARC record is then made available to any other OCLC members
online, and therefore made available to the public. Accordingly, once the MARC
record is created by a cataloger at an OCLC member institution or is tape-loaded
from the Library of Congress or another library anywhere in the world, any
publication corresponding to the MARC record has been cataloged and indexed

according to its subject matter such that a person interested in that subject matter

13 Third Article, Amended Articles of Incorporation of OCLC Online Computer
Library Center, Incorporated (available at https://www.oclc.org/content/dam/oclc/
membership/articles-of-incorporation.pdf).
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could, with reasonable diligence, locate and access the publication through any
library with access to the OCLC bibliographic database or through the Library of
Congress.

21.  When an OCLC member institution creates a new MARC record,
OCLC automatically supplies the date of creation for that record. The date of
creation for the MARC record appears in the fixed Field (008), characters 00 through
05. The MARC record creation date reflects the date on which, or shortly after
which, the item was first acquired or cataloged. Initially, Field 005 of the MARC
record is automatically populated with the date the MARC record was created in
year, month, day format (YYYYMMDD) (some of the newer library catalog systems
also include hour, minute, second (HHMMSS)). Thereafter, the library’s computer
system may automatically update the date in Field 005 every time the library updates
the MARC record (e.g., to reflect that an item has been moved to a different shelving
location within the library). Field 005 is visible when viewing a MARC record via
an appropriate computerized interface, but when a MARC record is printed to
hardcopy, no “005” label appears. The initial Field 005 date (i.e., the date the MARC

record was created) does appear, however, next to the label “Entered.”'* The date

14 Field 005 is visible when viewing a MARC record via an appropriate
computerized interface. But when a MARC record is printed directly to hardcopy

from the OCLC database, the “005” label 1s not shown. The date in the 005 field
instead appears next to the label “Replaced.”
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upon which the most recent update to Field 005 occurred also appears, next to the
label “Replaced.” Thus, when an item’s MARC record has been printed to
hardcopy—as is the case with the MARC attachments to this Declaration—the date
reflected next to the label “Entered” is necessarily on or after the date the library first
cataloged and indexed the underlying item.

22.  Once one library has cataloged and indexed a publication by creating a
MARC record for that publication, other libraries that receive the publication do not
create additional MARC records—the other libraries instead rely on the original
MARC record. They may update or revise the MARC record to ensure accuracy, but
they do not replace or duplicate it. This practice does more than save libraries from
duplicating labor. It also enhances the accuracy of MARC records. Further, it allows
librarians around the world to know that a particular MARC record is authoritative
(in contrast, a hypothetical system wherein duplicative records were created would
result in confusion as to which record is authoritative).

23.  Catalogers can create MARC records for all types of print, online, and
digital resources. The date of creation of the MARC record by a cataloger at an
OCLC member institution reflects when the underlying item is accessible to the
public. Upwards of two-thirds to three-quarters of book sales and magazine
subscriptions to libraries come from a jobber or wholesaler for online and print

resources. These resellers make it their business to provide items to their customers
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as fast as possible, often providing turnaround times of only a single day after
publication. Libraries purchase a significant portion of the balance of their books
and journals directly from publishers themselves, which provide delivery on a
similarly expedited schedule. In general, libraries make these purchases throughout
the year and shelve the newly received items as soon thereafter as possible to make
them available to their patrons.

24.  Inpreparing this Declaration, [ used authoritative databases, such as the
OCLC bibliographic database and the Library of Congress Online Catalog, to
confirm citation details of the various publications discussed.

25. Indexing. A researcher may discover material relevant to his or her
topic in a variety of ways. One common means of discovery is to search for relevant
information in an index of periodical and other publications. Having found relevant
material, the researcher will then normally obtain it online, look for it in libraries, or
purchase it from a publisher, a bookstore, a document delivery service, or other
provider. Sometimes, the date of a document’s public accessibility will involve both
indexing and library date information. However, date information for indexing
entries is often unavailable. This is especially true for online indices.

26. Indexing services use a wide variety of controlled vocabularies to
provide subject access and other means of discovering the content of documents.

The formats in which these access terms are presented vary from service to service.
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27.  Online indexing services commonly provide bibliographic information,
abstracts, and full-text copies of the indexed publications, along with a list of the
documents cited in the indexed publication. These services also often provide lists
of publications that cite a given document. A citation of a document is evidence that
the document was publicly available and in use by researchers no later than the
publication date of the citing document.

28. Before the widespread development of online databases to index
articles in journals, magazines, conference papers, and technical Declarations,
libraries purchased printed volumes of indices. Graduate library school education
mandated that students learn about the bibliographic control of disciplines, the
prominent indexing volumes, and searching strategies required to use them
effectively and efficiently. Half of the courses that I studied in library school were
focused on bibliography and resources in academic disciplines.

29.  Librarians consulted with information seekers to verify citations, check
availability in union catalogs, printed books catalogs, the OCLC database, and make
formal requests for materials (e.g., books, conference proceedings, journal articles).
Requests were transmitted using Telex machines, rudimentary email systems, and
the United States Postal Service. During my career, I have performed and supervised
staff who handled these resource sharing tasks.

30. A citation of a document by another is evidence that the document was
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publicly available and in use no later than the publication date of the citing
document.

IV. PRELIMINARIES

31.  Scope of this Declaration. 1 am not an attorney and will not offer
opinions on the law. I am, however, rendering my expert opinion on the authenticity
of the documents referenced herein and on when and how each of these documents
was disseminated or otherwise made available to the extent that persons interested
and ordinarily skilled in the subject matter or art, exercising reasonable diligence,
could have located the documents before on or around the listed dates of their
respective publications below.

32. Taminformed by counsel that a printed publication qualifies as publicly
accessible as of the date it was disseminated or otherwise made available such that
a person interested in and ordinarily skilled in the relevant subject matter could
locate it through the exercise of ordinary diligence.

33.  While I understand that the determination of public accessibility under
the foregoing standard rests on a case-by-case analysis of the facts particular to an
individual publication, I also understand that a printed publication is rendered
“publicly accessible” if it is cataloged and indexed by a library such that a person
interested in the relevant subject matter could locate it (i.e., I understand that

cataloging and indexing by a library is sufficient, though there are other ways that a

DELTA ELECTRONICS EX. 1016

Page 16



printed publication may qualify as publicly accessible). One manner of sufficient
indexing is indexing according to subject matter category. I understand that the
cataloging and indexing by a single library of a single instance of a particular printed
publication is sufficient, even if the single library is in a foreign country. I
understand that, even if access to a library is restricted, a printed publication that has
been cataloged and indexed therein is publicly accessible so long as a presumption
is raised that the portion of the public concerned with the relevant subject matter
would know of the printed publication. I also understand that the cataloging and
indexing of information that would guide a person interested in the relevant subject
matter to the printed publication, such as the cataloging and indexing of an abstract
for the printed publication, is sufficient to render the printed publication publicly
accessible.

34. I understand that routine business practices, such as general library
cataloging and indexing practices, can be used to establish an approximate date on
which a printed publication became publicly accessible.

35.  Persons of ordinary skill in the art. 1 am told by counsel that the subject
matter of this proceeding generally relates to the design and control of switching
power converters.

36. I have been informed by counsel that a “person of ordinary skill in the

art at the time of the inventions” is a hypothetical person who is presumed to be
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familiar with the relevant field and its literature at the time of the inventions. This
hypothetical person is also a person of ordinary creativity, capable of understanding
the scientific principles applicable to the pertinent field.

37. Tam told by counsel that persons of ordinary skill in this subject matter
or art would have had at least a master’s degree in electrical engineering and two or
more years of work experience relating to power electronics and the design and
control of switching power converters, with more experience potentially substituting
for education or vice versa.

38. It is my opinion that such a person would have been engaged in
research, learning through study and practice in the field and possibly through formal
instruction the bibliographic resources relevant to his or her research. In the April
2010 timeframe, such a person would have had access to a vast array of long-
established print resources.

V. DOCUMENT 1: ATTACHMENT 1 (EXHIBIT 1011) (“PAN”)

39. Attached hereto as Attachment 1 is a copy of a conference paper
published in the ten-volume set titled 2008 IEEE Power Electronics Specialists
Conference found in the Library of Congress. The conference paper titled
“Secondary-side Adaptive Digital Controlled Series Resonant DC-DC Converters
for Low Voltage High Current Applications” by Shangzgi Pan and P. K. Jain

(hereafter “Pan”) appears beginning on page 711 in volume 2. The 2008 IEEE
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Power Electronics Specialists Conference was held on June 15-19, 2008, in Rhodes,
Greece. Attachment 1 is a true and correct copy of the Pan conference paper (volume
2, pages 711-717). 1 obtained this copy of the conference paper from the Library of
Congress. Specifically, the text of the Pan conference paper is complete; no pages
are missing, and the text on each page appears to flow seamlessly from one page to
the next; further, there are no visible alterations to the document. Attachment 1 was
found within the custody of a library — a place where, if authentic, a copy of this ten-
volume conference proceedings set would likely be. Attachment 1 is a true and
correct copy in a condition that creates no suspicion about authenticity.

40. The Pan conference paper is also available in the [EEE Xplore
database!® and the digital repository ResearchGate.'® The IEEE Xplore database
indicates that the Pan conference paper was added and publicly available on August
8, 2008.

41. Attached hereto as Attachment 1A is a true and correct copy of the
MARC record for this ten-volume conference proceedings set from the Library of
Congress online catalog. Library ownership is indicated by the presence of the

library’s name at the top of the screen. I personally identified and retrieved the

15 https://ieeexplore.ieee.org/document/4592013

16 https://www.researchgate.net/publication/4359148 Secondary-
side_Adaptive Digital Controlled Series_Resonant_DC-
DC_Converters_for Low_Voltage High Current_Applications
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library catalog record which is Attachment 1A.

42. Based on finding a copy of Attachment 1 in the Library of Congress
and MARC record in its online library catalog attached as Attachment 1A, it is my
opinion that the ten-volume conference proceedings set titled 2008 IEEE Power
Electronics Specialists Conference was publicly available in the Library of Congress
as of June 27, 2011, as shown in field 008 of Attachment 1A (“110627”).

43.  Attached hereto as Attachment 1B is a true and correct copy of the
MARC record for the ten-volume set of conference proceedings titled 2008 IEEE
Power Electronics Specialists Conference obtained from the OCLC bibliographic
database. I personally identified and retrieved the MARC record that is Attachment
1B. As previously noted, the library that created the record is recorded in field 040
with a unique library code. For Attachment 1B, that library code is “LHL,” which
means that the MARC record for this ten-volume conference proceedings set was
cataloged at the Linda Hall Library of Science, Engineering & Technology (Kansas
City, Missouri). As can be seen in the “Entered” field in the MARC record for this
exhibit, a cataloger at the Linda Hall Library of Science, Engineering & Technology
created OCLC record number 733045425 on June 27, 2011, as shown in the
“Entered” field (“20110627”). The library continues to update this MARC record
the MARC record to meet current cataloging rules. The most recent enhancement

to the MARC record occurred on April 25, 2022, as shown in the “Replaced” field
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(“20220425™).

44.  Attachment 1B further includes an entry in field 050 (“TK7801 $b .124
2008 )—as described above, a subject matter classification number consistent with
the Library of Congress classification system (analogous to the Dewey Decimal
classification system). Attachment 1B also shows that Exhibit 1011 was catalogued
with three descriptor terms reading “Power electronics $v Congresses” (see
Attachment 1C, Library of Congress subject heading sh2008109906), “Electronic
circuits $v Congresses” (see Attachment 1D, Library of Congress subject heading
sh2008102920), and “Electronic apparatus and appliances $x Power supply $v
Congresses” (Attachment 1E, Library of Congress subject heading sh85042263 and
Attachment 1F, Library of Congress subject heading sh85031115) in the 650 fields.
Thus, as of its cataloging, the publication corresponding to the MARC record
attached hereto as Attachment 1B was indexed according to its subject matter by
virtue of at least two independently sufficient classifications: the field 050 entry and
the field 650 entries. Further, as of June 27,2011, the MARC record attached hereto
as Attachment 1B was accessible through any library with access to the OCLC
bibliographic database or the online catalog at a library that acquired the ten-volume
conference proceedings set, which means that the corresponding publication was
publicly available on or before that same date through any library with access to the

OCLC bibliographic database or through an individual library.
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45. Attachment 1B indicates that the ten-volume conference proceedings
set titled 2008 IEEE Power Electronics Specialists Conference as cataloged at the
Linda Hall Library of Science, Engineering & Technology is currently available
from 4 libraries. In view of the above, the ten-volume conference proceedings set
titled 2008 IEEE Power Electronics Specialists Conference was publicly available
on or shortly after August 8, 2008, because by that date it had been received,
cataloged, and indexed at the Linda Hall Library of Science, Engineering &
Technology as part of the IEEE Xplore database. For these reasons, it is my opinion
that Attachment 1 was published and publicly accessible on or shortly after August
8, 2008.

VI. DOCUMENT 2: ATTACHMENT 2 (EXHIBIT 1005)
(“MCDONALD?”)

46. Attached hereto as Attachment 2 is a copy of a technical report, Design
and Optimization of a High-Performance LLC Converter, prepared by Brent
McDonald and Dave Freeman and distributed by Texas Instruments (hereafter
“McDonald”) with a 2012 publication date and a 2013 copyright date. The
McDonald document was presented at the Power Supply Design Seminar in 2012 as
Topic 5. The Texas Instruments website lists the McDonald document as a top

resource for 2010-2014 (see Attachment 2A). The McDonald document!” and the

17 https://www.ti.com/seclit/ml/slup306/slup306.pdf
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presentation'® can be downloaded from the Texas Instruments website. The
McDonald document is further identified as SLUP306 and numbered A090712 on
page 24. The McDonald presentation is further identified as SLUP307 and numbered
B090712 on page 24. Attachment 2 is a true and correct copy of the McDonald
document that I downloaded from the Texas Instruments website.

47.  The text in Attachment 2 is complete; no pages are missing, and the text
on each page appears to flow seamlessly from one page to the next; further, there are
no visible alterations to the document. Attachment 2 was found on the website of
the corporation responsibility for its content and is a true and correct copy in a
condition that creates no suspicion about its authenticity.

48. The McDonald paper was part of an educational series of Power Design
Supply Seminars held in 29 cities in the United States and Canada. Information about
the seminars was posted on the Texas Instruments website and was captured by the
Wayback Machine as early as October 21, 2012 (see Attachment 2B). The Power
Design Seminars included seven papers including the McDonald document.

49. Inview of the above, it is my opinion that the McDonald document was
publicly available by September 25, 2012, because by that date it had been uploaded

to the Texas Instruments website and could be downloaded free of charge. For these

18 https://www.ti.com/seclit/ml/slup307/slup307.pdf
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reasons, it is my opinion that Attachment 2 was published and accessible to the
public by September 25, 2012, and no later than December 31, 2012.

VII. SUMMARY OF OPINIONS

50. Inview of the foregoing, it is my opinion that the publication described
above were publicly available no later than the corresponding date listed in the table

below:

Exhibit Publication Publicly Available
No Later Than

Attachment 1 | Pan, Shangzgi, and P. K. Jain. “Secondary- | August 8, 2008
(Ex. 1011) side Adaptive Digital Controlled Series
Resonant DC-DC Converters for Low
Voltage High Current Applications.” 2008
IEEE Annual Power Electronics Specialists
Conference (vol. 2, pp. 711-717). 10 vols.
Piscataway, NJ: IEEE, [2008]

Attachment 2 | McDonald, Brent, and Dave Freeman. December 31, 2012
(Ex. 1005) Design and Optimization of a High-
Performance LLC Converter. T1 Literature
Number: SLUP306. Dallas, TX: Texas
Instruments, ¢c2013, 2012.

51.  Insigning this Declaration, I recognize that the Declaration will be filed
as evidence in a case before the Patent Trial and Appeal Board of the United States
Patent and Trademark Office. I also recognize that I may be subject to cross-
examination in the 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.
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52. T hereby declare that all statements made herein of my own knowledge
are true and that all statements made on information and belief are believed to be
true, and further 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 1034 of Title 18 of the United States Code.

DATED: November 7, 2023 By: /s/Sylvia D. Hall-Ellis
Sylvia D. Hall-Ellis, Ph.D.

DELTA ELECTRONICS EX. 1016

Page 25



APPENDIX A

DELTA ELECTRONICS EX. 1016
Page 26



Sylvia D. Hall-Ellis, Ph.D.
Page 1 of 52

CURRICULUM VITAE SYLVIA D. HALL-ELLIS

EDUCATION

Ph.D., University of Pittsburgh, Pittsburgh, Pennsylvania, 1985

M.P.S., University of Denver, Denver, Colorado, 2014

Post Graduate Studies, University of Texas — San Antonio, Texas, 1975-1976
M.L.S., University of North Texas, Denton, Texas, 1972

B.A., Rockford University, Rockford, Illinois, 1971

PROFESSIONAL EXPERIENCE

1981-

2002-

2014-2016

2010-2014

2011-2013

Consultant for higher education, non-profit organizations, and corporations.

Adjunct Professor, School of Information, San José State University, San José,
California. Serve as part-time faculty member teaching graduate students in technical services
(cataloging, bibliographic control, classification), “core courses,” and special topics.

Director, Grants and Resource Development, Colorado Community College System.
Provided leadership and vision to foster the continued growth of rigorous scholarship,
innovative projects, and creative work for statewide system, 13 campuses, and 50 teaching
sites serving 155,000 students. Responsible for leadership and ensured efficient functioning of
contract and grants in compliance with state & federal requirements and successful
implementation and management. Served as a subject matter expert and liaison for college
Grant Directors for all issues relating to grants and subcontracts.

Senior Grant Administrator, Morgridge College of Education, University of Denver
(Colorado). Provided leadership and vision to foster continued growth of rigorous
scholarship, innovative research, and creative work in the Morgridge College of Education.
Ensure that contract and grants processes function effectively and efficiently for 60 faculty and
researchers with a focus on the successful progression and efficient management of grants
totaling $13M. Worked effectively and collegially with Department Chairs and Program
Coordinators on operational grant-related management activities and with a broad range of
internal and external constituencies. Supported the dissemination and promotion of faculty
research and scholarship to outside constituents at conferences and through publications.
Assisted Principal Investigators and grant project teams by coaching, mentoring, and financial
management.

Interim Director & Assistant Dean, Westminster Law Library, Sturm College of Law,
University of Denver. Planned, organized, and directed all administrative activities for the
library serving students, faculty, and alumni; oversaw the employment, retention, promotion,
transfer and termination of library personnel; represented the library at professional
conferences and public meetings; created and promoted a climate and culture of acceptance for
new programs and services, a positive high-quality image of the law library, and that reflect
the organization’s values, encourage excellent performance, and reward high productivity and
innovation; provided leadership and set strategic direction of the organization; ensured that the
library provided excellent customer service through solution-oriented staff response to patron
needs and by responsiveness and continuous improvement of the organization; promoted,
developed, and maintained positive working relationships with colleagues and customers
including key stakeholders and groups, higher education institutions, the legal community,
other regional libraries and districts statewide, and national library organizations.
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2007-2014

2002-2007

2000-2002

2000-2001

1999-2000

1997-1999

1995-1997

Sylvia D. Hall-Ellis, Ph.D.
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Associate Professor, Library & Information Science, Morgridge College of Education,
University of Denver (Colorado). Served in leadership role and worked collaboratively in
program, college, campus and community environments. Advised and supervised students,
taught core and specialized courses at the graduate level in an integrative, student-centered
learning environment. Served on LIS, College, and University committees, and maintained
working relationships with colleagues in other academic units and information professionals in
the Rocky Mountain region and beyond. Served on and chair doctoral student dissertation
committees. Oversaw and facilitated the College and LIS graduate student association.

Assistant Professor, Library & Information Science, College of Education, University of
Denver (Colorado). Served as tenure-track faculty member teaching graduate students in
“core courses,” resource description and access, service learning, and independent studies.
Advised graduate students, participate on LIS and College committees, and serve on doctoral
student dissertation committees. Oversaw and facilitated the LIS graduate student association
and alumni association.

Affiliate Faculty, Library & Information Science, College of Education, University of
Denver (Colorado). Served as part-time faculty member teaching graduate students in
technical services (cataloging, bibliographic control, classification), “core courses,” and
special topics. Oversaw and facilitated the LIS graduate student association and alumni
association.

Special Assistant to the Secretary’s Regional Representative, U.S. Department of
Education, Region VIIIL, Denver, Colorado. Served as the principal advisor and
representative of the U. S. Secretary of Education’s Regional Representative (SRR). Ensured
the implementation of major goals of the SRR and the Secretary. Provided leadership on
behalf of the SRR in contacts with high-level officials in Region VIII requiring sensitive
policy interpretation in communication with senior Department officials to solve problems and
resolve issues raised by State and local education officials. Served as the primary contact for
School-to-Work/Career, Children’s Health Insurance Program, and Safe and Drug-Free
Schools. Delivered technical assistance to local education agencies and institutions of higher
education in technology, professional development, and school construction.

Catalog Librarian, Jefferson County Public Library, Lakewood, Colorado. Performed
original, copy cataloging and classification of library materials (English and Spanish) using
standard library protocols; completed original descriptive cataloging and subject analysis;
enhanced brief catalog and authority records in III.

Development Officer, McREL International, Aurora, Colorado. Served as senior member
of corporate management team in strategic planning, development of proposals and contracts,
implementation, and evaluation of new services, products, and programs for educational
agencies. Provided creative leadership to corporate committees to solicit ideas, identify goals
and objectives, plan, develop, present, and evaluate professional development opportunities.

Education Specialist, Education Service Center, Region One, Edinburg, Texas. Served as
member of Administrative Cabinet team in strategic planning, development of proposals and
contracts, implementation, and evaluation of telecommunications capabilities, services,
products, and programs for 40 school districts serving 283,000 students in 7 counties. Provided
creative leadership to regional and state committees to solicit ideas, identify strategic goals and
objectives, plan, develop, present, and evaluate funding opportunities and professional
development for 400 librarians.
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1993-1996

1992-1993

1981-1985

1981

1978-1981

1976-1978

1975-1976
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Assistant Professor of Library Science, Sam Houston State University, Huntsville, Texas.
Served a faculty member teaching 400 graduate students in technical services (cataloging,
bibliographic control, classification), automation, and networking. Participated in distance
education program and coordinated annual conference. Conducted university and Texas
Library Association-funded field research focused on library collection development and
academic achievement.

Head Librarian, Rocky Mountain College of Art & Design, Denver, Colorado.
Responsible for the daily operation, selection and acquisition of materials, formulation of
policies for library operations, media center, and photography/slides archives. Designed and
implemented library automation and delivery of electronic resources to college community.

Development Officer, PRLC, Inc., Pittsburgh, Pennsylvania. Served as senior member of
corporate management team in strategic planning, development of proposals and contracts,
implementation, and evaluation of new services, products, and programs for 100 institutional
member organizations. Coordinated the development of proposals and contracts totaling
$4,000,000 annually. Provided creative leadership to corporate committees to solicit ideas,
identify goals and objectives, plan, develop, present, and evaluate professional development
opportunities.

Director of Library Development, Pennsylvania Department of Education, Harrisburg,
Pennsylvania. Responsible for statewide development, technical assistance, professional
development, resource sharing, children’s services, institutional library services, networking,
and state aid program for all libraries throughout the Commonwealth. Functioned as liaison to
Governor’s Advisory Council, LSCA Advisory Council, District Administrators, private
colleges, universities, consortia managers, and network directors. Supervised $14,000,000
formula-based state aid program and $3,000,000 grant awards to individual libraries,
consortia, and networks.

Assistant Director, Southern Tier Library System, Corning, New York. Coordinated
operation of system-wide programs (technical assistance, professional development,
resource sharing, technical services, outreach) to 40 public libraries in 5 counties serving
500,000 residents. Solicited ideas, identified goals, sponsored, and evaluated
professional development opportunities and technical assistance sessions.

Division Librarian for Technical Services, Corpus Christi Public Libraries, Corpus
Christi, Texas. Provided leadership in acquisitions, cataloging, serials control, and processing
for main library and 4 branches serving 250,000 residents. Participated as senior member of
library management team. Compiled and prepared technical evaluations, reports, and statistical
analyses of Division operations to measure the achievement and cost of annual goals,
objectives, and staff performance.

System Coordinator, San Antonio Major Resource Center, San Antonio, Texas. Served as
senior member of the management team for District X Office, charged to provide technical
assistance, resource sharing, media services, and professional development to librarians and
staff representing 30 public library jurisdictions in 21 counties serving 1,500,000 residents.
Functioned as liaison to System Director, staff, and members of governing bodies with the
System Board of Directors and the Texas State Library and Historical Commission. Prepared
LSCA grant applications and monitored awards totaling $1,100,000 annually.
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1972-1973

1966-1971
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Bilingual Branch Librarian, San Antonio Public Library, San Antonio, Texas. Worked as
librarian providing reference, information, and readers’ advisory services in branch serving
50,000 Spanish-speaking residents in southwest San Antonio. Participated in collection
development and resource acquisition activities, specializing in children’s work, Spanish
language resources, and multicultural studies.

Librarian, Holding Institute, Laredo, Texas. Worked as high school librarian serving 500
boarding students in Spanish-speaking environment of private school. Provided reference,
research assistance, and library instruction to students and 35 faculty members.

Rockford Public Library, Rockford, Illinois. Worked in branches as part-time as a Library
Assistant, Clerk, and Page in city library serving 150,000 residents.
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PUBLICATIONS
Editor-reviewed Monographs (Completed and in Progress)

Hall-Ellis, Sylvia D., and Mary Beth Weber. Contemporary Cataloging in an RDA Environment: A Handbook for
Students and Practitioners. Chicago, IL: American Library Association. Under contract & In development.

RDA Testing: Lessons Learned and Challenges Revealed. Sylvia D. Hall-Ellis and Robert O. Ellett, Jr., eds.
Binghamton, N.Y.: Haworth, 2012. 128 p.

Hall-Ellis, Sylvia D., Stacey L. Bowers, Christopher D. Hudson, and M. Claire Williamson. Librarian’s Handbook
for Seeking, Writing, and Managing Grants. Santa Barbara, Calif.: Libraries Unlimited, 2011. 315 p.

Hall-Ellis, Sylvia D., with Ann Jerabek, and Merrie W. Valliant. Contemporary Cataloging: A Handbook for
Practitioners and Students. Open access text. Athens, GA: University of Georgia System Regents, 2011. 767 p.

Grealy, Deborah S. and Sylvia D. Hall-Ellis. From Research to Practice: The Scholarship of Teaching and
Learning in LIS Education. Westport, Conn.: Libraries Unlimited, 2009. 175 p.

Hall-Ellis, Sylvia D. with J. Ann Jerabek. Grants for School Libraries. Westport, Conn.: Libraries Unlimited, 2003.
197 p.

Hall-Ellis, Sylvia D., Doris Meyer, Frank W. Hoffmann, with J. Ann Jerabek. Grant Writing for Small Libraries
and School Library Media Centers. Boulder, Colo.: NetLibrary, 2001. 173 p.

Hall-Ellis, Sylvia D., Doris Meyer, Frank W. Hoffmann, with J. Ann Jerabek. Grant Writing for Small Libraries
and School Library Media Centers. Englewood, Colo: Libraries Unlimited, 2000. 173 p.

Editor-reviewed Chapters (Completed and In Progress)

Hall-Ellis, Sylvia D. “Prepared to Lead: Talent, Skills, and Competencies.” In Telling the Technical Services Story.
Chicago, IL: American Library Association, 2020. Program Presentation for Re-Accreditation by the American
Library Association, School of Information, San Jose State University, 2022.

Hall-Ellis, Sylvia D. “Grant Writing and Sponsored Research Funding for Academic Librarians.” In The New
Librarianship. Vol. 4. Bradford Lee Eden, ed. New York: Scarecrow Press, 2015. (pp. 163-174)

Hall-Ellis, Sylvia D. “Organizing Information: Technical Services.” In Information Services Today: An
Introduction. Sandra Hirsch, ed. Lantham, Md.: Rowman and Littlefield, 2015. (pp. 139-148)

Hall-Ellis, Sylvia D. “Metadata, MARC, and More.” In Rethinking Technical Services, Considering Our Profession
and Ourselves: What'’s the Future of Our Profession? Mary Beth Weber, ed. Lantham, Md.: Rowman and
Littlefield, 2015. (pp. 29-55)

Hall-Ellis, Sylvia D., ed. “Contingent Faculty: Non-Tenure Track Faculty Series.” In the Faculty Personnel
Guidelines Relating to Appointment, Promotion, and Tenure. November 2011. Denver, Colo.: University of
Denver, 2011. 42 p.

Hall-Ellis, Sylvia D., ed. “Standard VII: Information Resources.” In the Sturm College of Law Self-Study
Presentation for Accreditation by the American Bar Association. Denver, Colo.: University of Denver, Sturm
College of Law, 2011. 20 p.
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Hall-Ellis, Sylvia D. “Applying for Grants from Foundations, Corporations, or Government.” In The Volunteers’
Guide to Fundraising: Raise Money for Your School Team, Library or Community Group. 1% ed. Ilona M. Bray,
ed. Berkeley, Calif.: Nolo, 2011. (pp. 1-38 on accompanying disc)

Hall-Ellis, Sylvia D., ed. “Standard III: The Faculty.” In the Library and Information Science Program Self-Study
Document for Accreditation by the American Library Association. Denver, Colo.: University of Denver,
Morgridge College of Education, 2010. 22 p.

Hall-Ellis, Sylvia D. “Library and Information Science Programs and Education for Catalogers and Metadata
Specialists: Challenges for the Twenty-first Century.” In Conversations with Catalogers in the Twenty-First
Century. Elaine R. Sanchez, ed. Santa Barbara, Calif.: ABC-Clio, 2010. (pp. 226-254)

Hall-Ellis, Sylvia D., ed. “Standard III: The Faculty.” In the Library and Information Science Program Self-Study
Document for Accreditation by the American Library Association. Denver, Colo.: University of Denver, College
of Education, 2003. 15 p.

Lesesne, Teri S. and Sylvia D. Hall-Ellis. “The Selection, Evaluation, and Integration of Culturally Authentic Texts:
A Case for Making the Online Catalog Reflect Parallel Cultures.” In Literacy: Traditional, Cultural,
Technological. Pittsburgh, Pa.: International Association of School Librarianship, 1995. (pp. 110-113)

Lesesne, Teri S. and Sylvia D. Hall-Ellis. The Selection, Evaluation, and Integration of Culturally Authentic Texts:
A Case for Making the Online Catalog Reflect Parallel Cultures. In Conference Proceedings of the 23" Annual
International Association of School Librarianship, Pittsburgh, Pennsylvania, July 17-22, 1994. ERIC Document
ED374816. 17 p.

Hall-Ellis, Sylvia D. “Curriculum Folio for School Library Media Specialist Programs.” In the National Council for
Accreditation of Teacher Education Self-Study for Sam Houston State University. Huntsville, Tex.: Sam
Houston State University, College of Education and Applied Science, 1994. 25 p.

Bruntjen, Scott and Sylvia D. Hall. “Attempting to Automate: Lessons Learned Over Five Years.” In Advances in
Library Administration. Volume 4. Weston, Conn.: JAI Press, 1985. (pp. 177-192)

Peer-Reviewed Journal Articles (Completed and In Progress)

Hall-Ellis-Sylvia D. “Job Design for Cataloging and Metadata Librarians.” Submitted to Journal of Library
Administration. In progress.

Hall-Ellis, Sylvia D. “The Relationship of Situational Leadership and the Dreyfus Model of Skill Acquisition for
Supervisors in Cataloging and Metadata Services.” To be submitted to Library Resources and Technical
Services. In progress.

Hall-Ellis, Sylvia D. The Relationship of Core Competencies on Learning Outcomes and Employers’ Expectations for
Catalog Librarians and Metadata Specialists. To be submitted to the Journal of Education for Library and
Information Science. In progress.

Hall-Ellis, Sylvia D. “Building Cataloger Competencies: The Dreyfus Model as a Prototype for the Education and
Professional Development of Catalog Librarians and Metadata Specialists in Bibliographic Control.” To be
submitted to the Cataloging & Classification Quarterly. In progress.

Hall-Ellis, Sylvia D. “Descriptive Impressions of Entry-Level Cataloger and Metadata Specialists Positions, 2000-
2016: Reflections and Trends.” To be submitted to Library Resources and Technical Services. In progress.
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Hall-Ellis, Sylvia D. “Competencies for Metadata and Cataloging Leaders: What Employers Expect as Reflected in
Position Descriptions, 2000-2016.” Cataloging & Classification Quarterly. In progress.

Hall-Ellis, Sylvia D. “Stackable Micro-credentials — A Framework for the Future.” The Bottom Line 29, no. 4 (April
2016), http://www.emeraldinsight.com/doi/pdfplus/10.1108/BL-02-2016-0006
Ellis, Sylvia D. “Succession Planning and Staff Development — A Winning Combination.” The Bottom Line, 28
no. 3 (May 2015): 95-98.

Hall-Ellis, Sylvia D. “Succession Planning and Staff Development — A Winning Combination.” The Informed
Librarian Online (September 2015),
http://www.informedlibrarian.com/featured Article.cfm?FILE=succession_1509.pdf

Hall-Ellis, Sylvia D. “Nudges and Decision Making: A Winning Combination.” The Bottom Line 28, no. 4 (July
2015): 133-136.

Hall-Ellis, Sylvia D. “Succession Planning and Staff Development — A Winning Combination.” The Bottom Line 28,
no. 3 (May 2015): 95-98.

Hall-Ellis, Sylvia D. “Metadata Competencies for Entry-Level Positions: What Employers Expect as Reflected in
Position Descriptions, 2000-2013.” Journal of Library Metadata 15, no. 2 (June 2015): 102-134.

Hall-Ellis, Sylvia D. “Onboarding to Improve Library Retention and Productivity.” The Bottom Line 27, no. 4
(October 2014).

Hall-Ellis, Sylvia D. “Accept, Coach, and Inspire: A Formula for Success.” The Bottom Line 27, no. 3 (July 2014):
103-106.

Hall-Ellis, Sylvia D. Reward Systems for Staff in Higher Education Institutions: Case Studies of 15 Higher
Education Institutions in Colorado. Capstone Thesis. Denver, Colo.: University of Denver, University College,
2014.

Hall-Ellis, Sylvia D. “Reward Systems Promote High-Performance Work Teams Achieving Library Mission.” The
Bottom Line 27, no. 2 (April 2014): 66-69.

Hall-Ellis, Sylvia D. “Investment in Staff Development for Seeking External Grant Funds.” The Bottom Line 27, no.
1 (January 2014): 22-25.

Hall-Ellis, Sylvia D. “Staff Investments for High Performance Teams.” The Bottom Line 26, no. 4 (October 2013):
149-152.

Hall-Ellis, Sylvia D. and Deborah S. Grealy. “Service Learning in LIS Education: A Case for Holistic Assessment.”
Catholic Library World 82, no. 3 (March 2012): 178-187.

Hall-Ellis, Sylvia D., and Deborah S. Grealy. “The Dreyfus Model of Skill Acquisition: A Career Development
Framework for Succession Planning and Management in Academic Libraries.” College and Research
Libraries (June 2012). http://crl.acrl.org/content/early/2012/06/19/crl12-349.full.pdfthtml

Hall-Ellis, Sylvia D. “Cataloger Competencies... What Do Employers Require?” Cataloging & Classification
Quarterly 46, no. 3 (2008): 305-330. http://ccq.haworthpress.com/doi:10.1080/01639370802034565
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Hall-Ellis, Sylvia D. “Subject Access for Readers’ Advisory Services: Their Impact on Contemporary Spanish
Fiction in Selected Public Library Collections.” Public Library Quarterly 27, no.1 (2007): 1-18.
http://plg.haworthpress.com/doi:10.1080/01616840802122377

Hall-Ellis, Sylvia D. “Language Proficiencies among Catalogers and Technical Services Librarians.” Technical
Services Quarterly 25, no. 2 (2007) 31-47. http://tsq.haworthpress.com/doi:10.1300/J124v25n02_03

Hall-Ellis, Sylvia D. “Cataloging Electronic Resources & Metadata: Employers’ Expectations as Reflected in
American Libraries and AutoCAT, 2000-2005.” Journal of Education for Library and Information Science 47,
no. 1 (2006): 38-51.

Hall-Ellis, Sylvia D. “Descriptive Impressions of Managerial & Supervisory Cataloger Positions as Reflected in
American Libraries, AutoCAT, and the Colorado State Library Jobline, 2000-2004: A Content Analysis of
Education, Competencies, and Experience.” Cataloging & Classification Quarterly 42, no. 1 (2006): 55-88.

Hall-Ellis, Sylvia D. “Descriptive Cataloging Proficiencies among Beginning Students: A Comparison among
Traditional and Virtual Class Students.” Journal of Library & Information Services in Distance Education 2, no.
2 (2005): 13-44.

Hall-Ellis, Sylvia D. “Descriptive Impressions of Entry-Level Cataloger Positions as Reflected in American
Libraries, AutoCAT, and the Colorado State Library Jobline, 2000-2003.” Cataloging & Classification
Quarterly 40, no. 2 (2005): 33-72.

Hall-Ellis, Sylvia D. and Mary Ann Berry. “The Impact of Library Resource Centers on Academic Achievement in
Selected Public Schools in South Texas: Preliminary Findings.” Texas Library Journal 71, no. 2 (Summer
1995): 94-97.

Hall-Ellis, Sylvia D. “Visual Arts as Foundation for Successful Library Automation: The Rocky Mountain College
of Art & Design Experience.” Art Reference Serials Quarterly 4 (1994): 43-54.

Hall, Sylvia D. High School Databases: An Examination of Bibliographic Data Elements. Dissertation. Pittsburgh,
Pa.: University of Pittsburgh, School of Library and Information Science, 1985.

Technical Reports
Hall-Ellis, Sylvia D. Preparing Catalogers and Metadata Specialists Through Competency-Based Education: The
San José State University iSchool Experience. Report for the 2021 Re-Accreditation Program Presentation to the

American Library Association. San Jos¢, Calif.: San José State University iSchool, 2020.

Hall-Ellis, Sylvia D. Colorado Community College System Grant Handbook. Denver, Colo.: Colorado Community
College System, 2015.

Faculty Voices: Testimonials from the Frontiers of a Development Education Redesign. Elaine DeLott Baker,
Marilyn Smith, and Sylvia D. Hall-Ellis, eds. Denver, Colo.: Colorado Community College System, 2014.

Lewis, Melanie, Jamie M. Van Leeuwen, and Sylvia D. Hall-Ellis. Project Homeless Connect 7 Event Evaluation.
Denver, Colo.: University of Colorado Denver, 2009.

Hall-Ellis, Sylvia D. Grant Writing Tips and Resources. Denver, Colo.: University of Denver, 2008-2014.
http://portfolio.du.edu/grants
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Hall-Ellis, Sylvia D. and Duan Zhang. Project Homeless Connect 6 Event Evaluation. Denver, Colo.: Center for
Community Engagement and Service Learning, 2008.

Hall-Ellis, Sylvia D. Strategic Plan for Denver Medical Library System: Final Report. Denver, Colo.: HealthONE
and Denver Medical Library, 2008.

Hall-Ellis, Sylvia D. and Duan Zhang. Project Homeless Connect 5 Event Evaluation. Denver, Colo.: Center for
Community Engagement and Service Learning, 2008.

Hall-Ellis, Sylvia D. Strategic Plan for Denver Medical Library System: Phase Two Report. Denver, Colo.:
HealthONE and Denver Medical Library, 2007.

Hall-Ellis, Sylvia D. and Duan Zhang. Project Homeless Connect 4 Event Evaluation. Denver, Colo.: Center for
Community Engagement and Service Learning, 2007.

Hall-Ellis, Sylvia D. Strategic Plan for Denver Medical Library System: Phase One Report. Denver, Colo.:
HealthONE and Denver Medical Library, 2007.

Hall-Ellis, Sylvia D. Denver Public Library: Opportunities for Change. Denver, Colo.: University of Denver,
Colorado Community-Based Research Network & Metropolitan Organization of People, 2005.

Hall-Ellis, Sylvia D. Resources in Grant Writing for Colorado Schools and Libraries. Sponsored by the Colorado
Department of Education, Educational Telecommunications Unit, 1999. Revised September 2000.

Hall-Ellis, Sylvia D. Lewis & Clark Fellows Concept Paper for the Bicentennial Commemoration. Vancouver, Wash.:
Lewis and Clark Bicentennial Council, 1998.

Hall-Ellis, Sylvia D. and Mary Ann Berry. The Impact of Library Resource Centers on Academic Achievement in
Public Schools in Texas: The Final Report. Prepared under the sponsorship of the Research Enhancement Fund
award from Sam Houston State University, the Texas Association of School Librarians, the Children's Services
Round Table, and the Young Adults’ Services Round Table. Huntsville, Tex.: Sam Houston State University,
College of Education and Applied Science, 1997.

Hall-Ellis, Sylvia D. The Impact of Library Resource Centers on Academic Achievement in Selected Public Schools
in Texas. Huntsville, Tex.: Sam Houston State University, College of Education and Applied Science, 1997.

Hall-Ellis, Sylvia D. Planning for Educational Technology: the Distance Education Implementation Phase: An
Investigation of Technology and Telecommunication Needs for Region One Education Service Center, South
Texas Community College, TCI Cablevision of South Texas, Inc., Tech Prep of the Rio Grande Valley, Inc.,
Texas State Technical College, Centro Cultural en el Valle de Texas, McAllen Independent School District,
Harlingen Consolidated Independent School District, Donna Independent School District, Edinburg
Consolidated Independent School District, La Joya Independent School District, Mercedes Independent School
District, Pharr-San Juan-Alamo Independent School District, Sharyland Independent School District, Easter

Seal Society of the Rio Grande Valley, Inc., and McAllen Memorial Library. Harlingen, Tex.: Tech Prep of the
Rio Grande Valley, 1996.

Hall-Ellis, Sylvia D. “Barcodes for the Texas Library Connection.” Prepared under the sponsorship of the Office of
Technology Services, Texas Education Agency. Austin, Tex.: TENET News and Conferences, March 1995.
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Hall-Ellis, Sylvia D. [et. al.] Planning for Educational Technology: A Study of Future Technology Needs for the
Donna Independent School District, Region One Education Region Service Center, Tech Prep of the Rio Grande
Valley, Inc. South Texas Community College, and the Department of Library Science, Sam Houston State
University. Research team: Sylvia D. Hall-Ellis, Ruth Ann Riggins, Noe Torres, Patricia G. Bubb, and Michael
D. Bell. Harlingen, Tex.: Tech Prep of the Rio Grande Valley, 1994. Funded through a grant award from the
Texas Education Agency.

Hall-Ellis, Sylvia D. and Mary Ann Berry. The Impact of Library Resource Centers on Academic Achievement in
Selected Public Schools in South Texas. Huntsville, Tex.: Sam Houston State University, College of Education
and Applied Science, 1993. Funded through a grant award from the Sam Houston State University Research
Enhancement Fund.

Hall-Ellis, Sylvia D., Alice Krueger, and Linda Brannan. Thesaurus Development for National Curriculum
Materials Database at the Eisenhower National Clearinghouse for Mathematics and Science Education,
Columbus, Ohio. Developed under the sponsorship of Mid-Continent Regional Educational Laboratory
Corporate Library, Aurora, Colo. Washington, D.C.: National Science Foundation; Columbus, Ohio: ERIC
Clearinghouse for Mathematics and Science Education, 1993.

Hall-Ellis, Sylvia D. and Clarence L. Coffindaffer. Partners in Progress: The 1992 Montana Library Federation
Study Final Report. Helena, Mont: Montana State Library and The Blue Bear Group, Inc., 1992.

Hall-Ellis, Sylvia D. and Clarence L. Coffindaffer. Montana Federation Study Identification Paper. Denver, Colo.:
The Blue Bear Group, Inc., 1992.

Bruntjen, Scott and Sylvia D. Hall. Recommendations on the Development of System-Wide Efforts of the Northern
Waters Library Service. Ashland, Wisc.: Northern Waters Library Service and The Blue Bear Group, Inc., 1989.

Hall, Sylvia D. The lowa Union List of Serials as A Part of The lowa Locator: Planning Document. Des Moines, la.:
State Library of lowa, 1988.

Hall, Sylvia D. Jowa Computer-Assisted Network (ICAN Users’ Manual. IBM Compatible Edition: Version 7.0. Des
Moines, Ia.: State Library of Iowa, 1988.

Hall, Sylvia D. lowa Computer-Assisted Network (ICAN Users’ Manual. IBM Compatible Edition: Version 5.0. Des
Moines, Ia.: State Library of Iowa, 1986.

Hall, Sylvia D. lowa Computer-Assisted Network (ICAN Users’ Manual. Apple Maclntosh Edition: Version 5.0.
Des Moines, Ia.: State Library of lowa, 1986.

Bruntjen, Scott and Sylvia D. Hall. The District of Columbia Public Library Planning for Retrospective
Conversion of Bibliographic Records and Automation Issues for the 1990's: Final Report. Central City, Colo.:
The Blue Bear Group, Inc., 1986.

Bruntjen, Scott and Sylvia D. Hall. The lowa Locator: Final Report. Central City, Colo.: The Blue Bear Group,
Inc., 1986.

Bruntjen, Scott and Sylvia D. Hall. Discovering Resource Sharing Treasures: Accessing Pennsylvania's High School
Library Collections. Harrisburg, Pa.: State Library of Pennsylvania, Bureau of School Library Media Resources,
1985.

Hall, Sylvia D. Retrospective Conversion and the Completeness of Cataloging in Pennsylvania High School
Libraries. Pittsburgh, Pa.: PRLC, Inc., 1985.
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Bruntjen, Scott and Sylvia D. Hall. The lowa Locator. Des Moines, Ia.: State Library of lowa, 1985-
http://www.statelibraryofiowa.org/Id/silo/locator

Bruntjen, Scott and Sylvia D. Hall. ICAN Analysis. Des Moines, la.: State Library of lowa, 1985.

Bruntjen, Scott and Sylvia D. Hall. Zebras: Bar Codes, Standards, and Library Automation. Central City, Colo.: The
Blue Bear Group, Inc., 1985.

Hall, Sylvia D. and Scott Bruntjen. Access Pennsylvania. Harrisburg, Pa.: State Library of Pennsylvania, 1984-
http://www.accesspa.org

Hall, Sylvia D. Reconfiguration of the ITAC Cataloging Data Base to Machine Readable (MARC) Format. Classified
Document. Arlington, Va.: U. S. Army Intelligence and Threat Analysis Center, 1984.

Bruntjen, Scott and Sylvia D. Hall. South Dakota Library Automation Plan: Final Report. Pittsburgh, Pa.: PRLC,
Inc., 1982. Reprinted by the South Dakota State Library, 1983.

Bruntjen, Scott and Sylvia D. Hall. Alfoona Automation Plan: Final Report prepared for the Altoona Area Public
Library and the Altoona District Library Center. Pittsburgh, Pa.: PRLC, 1983.

Bruntjen, Scott, Sylvia D. Hall and Paul J. Pugliese. College Space Utilization Study. Pittsburgh, Pa.: PRLC, Inc.,
1983.

Hall, Sylvia D. Pennsylvania Public Library Film Center Union Catalog Cataloging and Technical Services
Procedures Manual. Pittsburgh, Pa.: PRLC, Inc., 1982.

Hall, Sylvia D. History of Library Development in Pennsylvania: A Review and Content Analysis of the Plans, 1955-
1980. Pittsburgh, Pa.: PRLC, Inc., 1982.

Hall, Sylvia D. Newspapers on Microfilm: A Listing of Newspapers in Allegheny, Chemung, Schuyler, Steuben, and
Yates Counties. Ithaca, N.Y.: South Central Reference and Research Council, 1981.

Hall, Sylvia D. OCLC/ILL Subsystem at Southern Tier Library System. Albany, N.Y.: SUNY/OCLC Network, 1980.

Hall, Sylvia D. Retrospective Conversion for Major Public Libraries in South Central New York State: A Technical
Report. 2 vols. Corning, N.Y.: Southern Tier Library System, 1979-1980.

Hall, Sylvia D. The Librarian and the Mexican-American Patron in Texas. Austin, Tex.: Texas State Library, 1978.
Other Publications

Hall-Ellis, Sylvia D., ed. Library and Information Science Program Self-Study Document for Accreditation by the
American Library Association. St. Paul, MN: St. Catherine University, 2017. 255 p.

Hall-Ellis, Sylvia D., and Robert O. Ellett, Jr., guest editors. RDA Testing: Lessons Learned and Challenges Revealed:
A Special Issue of Cataloging & Classification Quarterly 49, no. 7-8 (November 2011).

Hall-Ellis, Sylvia D. and Robert O. Ellett, Jr. Fundamentals of Cataloging I: An Online ALCTS Course. Chicago,
I1l.: American Library Association, 2009.

Hall-Ellis, Sylvia D., Angela J. Kinney and Martha Ann Bace, editors. Best Practices in Cataloging Education
Identified at the 2007 ALCTS Pre-conference: A Special Issue of the Journal for Library and Information
Science Education 49, no. 2 (Spring 2008).
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Hall-Ellis, Sylvia D. Cataloging Education: A New Emphasis for the Library and Information Science Curriculum.

Presentation delivered to the ALCTS Pre-conference, 132" Annual Conference, American Library Association,
Washington, D.C., June 22, 2007. http://www.loc.gov/aba/professional/

Hall-Ellis, Sylvia D. “Cataloger Competencies: Do the Employers Require What the Professors Teach?” Presentation
delivered to the ALCTS CCS Heads of Cataloging Discussion Group, 131% Annual Conference, American
Library Association, New Orleans, Louisiana, June 26, 2006. http://dlist.sir.arizona.edu/

Hall-Ellis, Sylvia D., guest editor, with Deborah S. Grealy, Clara L. Sitter, and Tassos Petrou. Library Students’
Voices in Colorado: An Issue of Colorado Libraries 31:1 (Spring 2005).

Hall-Ellis, Sylvia D., ed. Library and Information Science Program Self-Study Document for Accreditation by the
American Library Association. Denver, Colo.: University of Denver, College of Education, 2003. 125 p. with
CD-ROM.

Hall-Ellis, Sylvia D. and Deborah S. Grealy, guest editors. Library Education in Colorado: An Issue of Colorado
Libraries 29, no. 2 (Summer 2003).

Hall-Ellis, Sylvia D., ed. Library and Information Science Program Self-Study Document for Accreditation by the
American Library Association. Denver, Colo.: University of Denver, College of Education, 2003.

Hall-Ellis, Sylvia D. “Adaptive Furniture for the ADA-Qualified: An Investigative Study.” 2001. Unpublished
manuscript.

Hall-Ellis, Sylvia D. “Cataloging Electronic Serials: A Study in User Access and Article Delivery.” 2001.
Unpublished manuscript.

Hall-Ellis, Sylvia D. “E-books: Acquisition and Circulation Issues in Public Libraries.” 2001. Unpublished
manuscript.

Hall-Ellis, Sylvia D. “Authority Control and Its Importance in School Library Media Online Catalogs.” 1999.
Unpublished manuscript.

Hall, Sylvia D. “Cooperation Improving Service in San Antonio System.” Texas Libraries XXXVII (Spring 1976):
27-29.

Hall, Sylvia D. “Summer is Sea Monstrously Fun!” Texas Library Journal L (December 1974): 224-226.

Hall, Sylvia D. “A Brief Annotated Bibliography of Non-book Materials on the Mexican American.” Texas Library
Journal XLVIII (October 1972): 213-232.

Book Reviews

ALA Book of Library Grant Money. Ann Kepler, ed. 8 ed. Chicago, IL: American Library Association, 2011. 978-
0-8389-1058-0, $175.00 [Colorado Libraries, June 2012]

Developing a Compensation Plan for Your Library. Paula M. Singer and Laura L. Francisco, comps. 2,4 ed.
Chicago, IL: American Library Association, 2009. 978-0-8389-0985-0, $57.00 [ Colorado Libraries, March
2012]

Frugal Librarian. Carol Smallwood, ed. Chicago, IL: American Library Association, 2011. 978-0-83891-075-7,
$42.00 [Colorado Libraries, February 2012]
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Dowlin, Ken. Getting the Money.: How to Succeed in Fundraising for Public and Nonprofit Libraries. Westport,
Conn.: Libraries Unlimited, 2008. 978-1-59158-597-X, $50.00 [Colorado Libraries, February 2009]

Lundahl, Mats. Bebo de Cuba; Bebo Valdés y Su Mundo, by Mats Lundahl. Traducciéon de Linda Oakeshott Drago.
Barcelona: RBA Libros, 2008. 978-849-86-7259-6, $33.99 [Criticas, November 2008]

Bonelli, Florencia. Marlene, by Florencia Bonelli. Buenos Aires: Aguilar, Altea, Taurus, Alfaguara, 2008. 978-987-
04-0995-3, $24.95 [Criticas, October 2008]

Keret, Etgar. Traduccion de Ana Maria Bejarano. Pizzeria Kamikaze y Otras Relatos. México, D.F.: Editorial Sexto
Piso, 2008. 968-5679-29-0, no price given [Criticas, September 2008]

Littauer, Marita, and Florence Littauer. Enriquece tu Comunicacion. Miami, Fla.: Editorial Unilit, 2008. 978-0-
7899-1521-4, $11.99 [Criticas, August 2008]

Martinez, Guillermo. La Muerte Lenta de Luciana B. New York: Rayo Planeta, 2008. 978-0-06-156551-9, $14.95
[Criticas, May 2008]

Matthews, Joseph R. The Evaluation and Measurement of Library Services. Westport, Conn.: Libraries Unlimited,
2007. 978-1-59158-532-9, $50.00 [Colorado Libraries, April 2008]

Gomez-Jurado, Juan. 4 Masacre de Virginia Tech: Anatomia de una Mente Torturada. Barcelona: Ediciones El
Andén, 2007. 978-84-935789-4-7, €16.50 [Criticas, February, 2008]

Matthews, Joseph R. Library Assessment in Higher Education. Westport, Conn.: Libraries Unlimited, 2007. 978-1-
59158-531-2, $45.00 [Colorado Libraries, February 2008]

Chacén, Inma. La Princesa India: Cuando el Viento Azul. México: Alfaguara, 2006. 970-770398-9, $19.95
[Criticas, June 2006]

Vargas Llosa, Mario. Israel/Palestina: Paz o Guerra Santa. fotogs. by Morgana Vargas Llosa. Spain/U.S.: Aguilar:
Santillana, 2006. 84-03-09691-7, paper, $19.95 [Criticas, May 2006]

Findlay, Diane. Digging into Dewey. Fort Atkinson, Wisc.: Upstart Books, 2005. 978-1-932146-18-9, $16.95
[Colorado Libraries, May 2006]

Pequerias Resistencias 4: Antologia del Nuevo Cuento Norteamericano y Cariberio. Menéndez, Ronaldo, Ignacio
Padilla & Enrique del Risco, eds. Madrid: Paginas de Espuma, 2005. 84-95642-59-X, paper, $36.95 [Criticas,
April 2006]

Rueda, André. Vengo a Salvar a Esparia: Biografia de Un Franco Desconocido. Madrid: Nowtilus (Investigacion
Abierta), 2005. photogs., bibliog. 84-9763-202-8, paper, $23.95 [Criticas, March 2006]

Becerra, Angela. El Penultimo Suerio. 1% ed. Barcelona: Planeta, 2005. 84-08-05795-2, $25.95. [Criticas, January
2006]

Aguilar Camin, Héctor. La Conspiracion de la Fortuna. 1% ed. México: Planeta, 2005. 970-37-0368-2, $19.95
[Criticas, October 2005]

México en Sus Libros. Enrique Florescano with Pablo Mijangos, editors & compilers. 1% ed. México, D.F.: Taurus
Aguilar, 2004. 968-19-0783-3, $16.95 [Criticas, September 2005]
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Historia Economica de México. Coordinator, Enrique Semo. México: Universidad Nacional Autonoma de México,
Editorial Oceano de México, 2004. 13 vols. 970-32-0805+3 (obra completa), $9.25 each [Criticas, August
2005]

Czarnowsky, Christyne A. and Michael H. Williams. Managing Your Wired Workforce: A Practical Guide. Denver,
Colo.: Bradford Pub., 2003. 1-883726-79-4, $24.95 [Colorado Libraries, 2004]

Abraham Lincoln. Coleccion Grandes Biografias. Madrid: Edimat Libros, 2003. 84-8403-858-0, €4.95 [Criticas,
2004]

Alponte, Juan Maria. Colon: el Hombre, el Navegante, la Leyenda. México, D.F.: Aguilar, 2003. 968-19-1260-8,
$16.95 [Criticas, 2004]

Olcese Salvatecci, Alfieri. Como Estudiar con Exito: Téchnicas yHhabitos Para Aprender Major. México, D.F.:
Alfaomega Grupo Editor, 2002. 970-15-0764-9 [Criticas, 2003]

Mujeres Como Islas: Antologia de Narradoras Cubanas, Dominicanas, Puertoriquerias. Edicion: Olga Marta Pérez,
Thelma Jiménez, Andrés Blanco D., eds. Santo Domingo, Republica Dominicana: Ediciones Ferilibro, 2002.
959-209-419-5 [Criticas, 2003]

Tibol, Raquel. Los Murales de Diego Rivera: Universidad Autonoma Chapingo. México, D.F.: Editorial RM,
Universidad Auténoma Chapingo, 2002. 968-5208-08-5 [Criticas, 2003]

Lindsay-Poland, John. Emperors in the Jungle: the Hidden History of the U.S. in Panama. Durham, N.C.: Duke
University Press, 2003. 0-8223-3098-9, $18.95 [Criticas, 2003]

Kaplan, Allison G. and Ann Marlowe Riedling. Catalog It! A Guide to Cataloging School Library Materials.
Worthington, Ohio: Linworth Pub., 2002. 1-58683-014-7, $44.95 [Colorado Libraries, 2002]

Bardach, Ann Louise. Cuba Confidential: Love and Vengeance in Miami and Havana. New York: Random, 2002.
0-375-50489-3, $25.95 [Library Journal, 2002]

Swan, James. Fundraising for Libraries: 25 Proven Ways to Get More Money for Your Library. New York: Neal
Schuman, 2002. 1-55570-433-6, $69.95 [Colorado Libraries, 2002]

Puig de Lange, Victoria. So/ Con Agua. Nashville, Tenn.: Editorial Vistazo/Ediciones Reio Negro, 2002. 0-
9724506-0-2, $17.75 [Criticas, 2002]

The Encyclopedia of Latin American Politics. Edited by Diana Kapiszewski; assistant editor, Alexander Kazan.
Westport, Conn.: Oryx Press, 2002. 1-57356-306-4, $74.95 [Library Journal, 2002]

Vargas Lizano, Isabel. Y Si Quieres Saber de Mi Pasado. Con la colaboracion de J.C. Vales. Madrid: Santillana
Ediciones Generales, S.L., 2002. 84-03-09278-4, $18.95 [Criticas, 2002]

Ruy Sénchez, Alberto. Los Jardines Secretos de Mogador: Voces de Tierra. México, D.F.: Alfaguara, S.A., 2001.
968-19-0879-1, $16.95 [Criticas, 2002]

Chavez, Ricardo and Celso Santajuliana. E/ Final de las Nubes. Barcelona: RBA Libros, S.A., 2001. 84-7901-760-
0, $11.95 [Criticas, 2002]
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The Power of Language / El Poder de la Palabra: Selected Papers from the Second REFORMA National
Conference. Edited by Lillian Castillo-Speed and the REFORMA National Conference Publications
Committee. Englewood, Colo.: Libraries Unlimited, 2001. 1-563089459, $35.00 [Colorado Libraries, 2001]

Martinez, Rubén. Crossing Over: A Mexican Family on the Migrant Trail. Metropolitan: Holt, 2001. 0-8050-4908-
8, $26.00 [Library Journal, 2001]

Guevara, Ernesto “Che.” The African Dream: the Diaries of the Revolutionary War in the Congo. Translated from
the Spanish by Patrick Camiller. With an introduction by Richard Gott and a foreword by Aleida Guevara
March. New York: Grove Press, 2001. 0-8021-3834-9, $13.00 [Library Journal, 2001]

Cooper, Gail and Garry Cooper. New Virtual Field Trips. Englewood, Colo.: Libraries Unlimited, 2001. 1-56308-
887-8, $27.50 [Colorado Libraries, 2001]
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NATIONAL SERVICE & PROFESSIONAL AFFILIATIONS

American Library Association, Life Member
Association for Library Collections & Technical Services (now CORE)
Cataloging, Classification, and Metadata Section
ALCTS Editorial Board, Member, 2015-2019
Committee on Cataloging: Description and Access, Member, 2008-2012
Test Site for RDA, Manager, 2009-2011
Nominating Committee, Member, 2007-2008
Committee for Education and Training of Catalogers, Chair, 2006-2007, Member, 2003-2007
Competencies & Education for a Career in Cataloging Interest Group, Chair, 2010-2012; Member, 2010-
President’s Program Committee, 2015-2016
Education Committee, Member, 2005-2007
Task Force on Competencies and Education for a Career in Cataloging, Chair, 2007-2009
2007 Annual Meeting Pre-conference, “What They Don’t Teach in Library School: Competencies,
Education and Employer Expectations for a Career in Cataloging,” Steering Committee Chair
Fundraising Committee, Member, 2004-2006
Office of Diversity
Committee on Diversity, Chair, 2010-2011
Diversity Research Advisory Committee, Member, 2009-2010
Spectrum Scholar Mentor, 2009
Diversity Grants Review Committee, Member, 2007, 2010, 2012
Office of Statistics and Research
Research and Statistics Committee, Member, 2005-2007; Intern, 2003-2005
Library Research Round Table
Nominating Committee, 2022-2023
Membership Committee, 2019-2021
Board of Directors, Member At-Large, 2009-2012
Office of Accreditation
Accreditation Panel Member (training completed 2004)
Accreditation Review Panel Member (training completed 2004)

REFORMA, Life Member
National Board of Directors, 2005-2013
National Fundraising Chair, 2005-2013
National Recruiting and Mentoring Committee, 2008-2010
Colorado Chapter, Secretary, 2004-2005
Colorado Chapter Liaison to National Board of Directors, 2004-2013

American Association of Law Libraries (AALL), Life Member Online Audiovisual Catalogers Association
(OLAC) Colorado Association of Law Librarians (CoALL)

American Association of University Women Association for Library and Information Science Education
(ALISE)

University of Denver ALISE Representative, 2003-2008; 2010-2011

Membership Advisory Committee, 2007-2010

Technical Services Education Special Interest Group, 2003-

Garfield Doctoral Dissertation Award Reviewer, 2012

Garfield Doctoral Dissertation Scholarship Reviewer, 2014

American Association of University Professors (AAUP), 2006-
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American Grant Writers Association, 2014- Grant Professionals Institute, 2016- National Grants
Management Association, 2014-

Grant Reviewer (National and Regional Team Leader), U.S. Department of Education, 1998- Grant
Reviewer, Broadband Technologies Opportunity Program, U.S. Department of Commerce, 2009
Grant Reviewer, Institute of Museum and Library Services, 1998-2000

Grant Reviewer, Colorado Department of Education, 2014-

Grant Reviewer, Colorado State Library, 1998-

Grant Reviewer, American Association of Community Colleges Working Connections program, 1999
Peer Reviewer, Journal for Library and Information Science Education, 2005-

Peer Reviewer, Journal of Library Metadata, 2009

Peer Reviewer, International Journal of Library and Information Science, 2011

Regular Columnist, The Bottom Line, 2013-2016

Book Reviewer, Library Journal, 2001

Book Reviewer, Criticas, 2002-2009

Book Reviewer, Colorado Libraries, 2000-2012

REGIONAL SERVICE & PROFESSIONAL AFFILIATIONS

Mountain Plains Library Association
Professional Development Grants Committee, Member, 2005-2006
Professional Development Policy and Guidelines Sub-committee Chair, 2006

Colorado Association of Libraries
“Student Voices” Column Editor, Colorado Libraries, 2005-2006
Conference Planning Committee, Member, 2002
Technical Services and Automation Division, Chair, 2002-2003; Member, 2000-
Academic Libraries Division, Peer Review Conference Papers Committee, Member, 2007-2009
Education Committee, Member, 1988-1993
Diverse Populations Committee, Member, 2009-2013

SERVICE TO THE UNIVERSITY OF DENVER
Center for Teaching and Learning Faculty Advisory Board, 2007-2008; 2010-2012
Center for Community Engagement and Service Learning Advisory Board, 2007-2012
Faculty Senate
Executive Committee, 2008-2013
Nominations, Rules & Credentials Committee, Chair, 2008-2013; Member 2007-2013
Appointment, Promotion, and Tenure Revision Committee, 2010-2012
Grievance Policy Committee Member, 2007-2010
Law Library Director Search Committee Chair, 2012-2013
PROF Grant Review, College Representative to the University Review Team, 2006, 2008
Project Homeless Connect Evaluations, Principal Investigator, 2006-2009
University Technology Council, 2007-2009
University of Denver Hyde Interviews for Incoming Freshmen, 2003-2012

SERVICE TO THE MORGRIDGE COLLEGE OF EDUCATION
Appointment, Tenure & Review Committee
Member, voting, 2003-2005; 2007- 2009
Chair, Clinical Faculty Promotion & Tenure Policy Subcommittee, 2008-2009
Member, Community Engagement Subcommittee, 2007-2009
Member, Tenure Review Panel, 2003
Advancement and Alumni Relations Committee, Chair, 2003-2007; Member, 2002-2007
College Building Committee Member, 2004-2010
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College of Education Student Association, Faculty Advisor, 2004-2007; 2009-2010
Faculty Senator, 2007-2013

Research and Scholarship Committee, Chair, 2008-2009; Member, 2002-2003, 2008-2009
Research and Grant Mentoring Committee, Chair, 2009-2010

Research Task Force Member, 2010-2012

Search Committee Member, Assistant Professor for Curriculum & Instruction, 2010-2011
Workload Task Force Member, 2010-2011

SERVICE TO THE LIBRARY & INFORMATION SCIENCE PROGRAM

Library and Information Science Student and Alumni Association, Faculty Advisor, 2002-2008
ALA Student Chapter, Faculty Advisor, 2005-2008

Beta Phi Mu Phi Chapter, Faculty Advisor, 2004-2014

Steering Committee Member, Accreditation by the American Library Association, 2001-2004
Search Committee Member, Associate Professor for LIS, 2006

Search Committee Chair, Assistant Professors for LIS, 2003, 2005, 2006, 2007

Search Committee Ex-Officio Member, Director for LIS, 2004

SERVICE TO SAM HOUSTON STATE UNIVERSITY

Rio Roundup: South Texas Literature Conference, Conference Coordinator, 1993
External Relations, Fund Raising, Grants Committee, Chair, 1993-1995
Advisory Council Committee, Chair, 1993-1995

Students, Admissions, and Advisement Committee, Chair, 1994

Institutional Effectiveness Committee, Member, 1993-1995

SERVICE TO THE COLLEGE OF EDUCATION AND APPLIED SCIENCE
Faculty Affairs Committee, Member, 1993-1995

Curriculum Committee, Member, 1993-1995

Continuing Education Committee, Member, 1993-1995

SERVICE TO THE COMMUNITY
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French Teacher & Student Exchange with Laon, France, Monarch High School, Boulder Valley School District

(Boulder, Colorado), 2017-
Denver/Boulder Games 2022, Board of Directors, Secretary-Treasurer, 2015-2018
United Way Campaign Committee, College of Education, 2006
Arapahoe County, Election Judge for the County Clerk and Recorder, 2000-2005
Arthritis Foundation, Rocky Mountain Chapter, Certified Educator & Trainer, 1999-2008
Bonfils Blood Center, Silver Level Donor, 2000-2016
Denver Museum of Natural History, Docent, 1992

Tech Prep of the Lower Rio Grande Valley, Inc. (Harlingen, Texas) Board of Directors, 1995-1997

Executive Committee, 1996-1997; Chair, Development Committee, 1995-1997; Chair, Fiscal Agency

Committee, 1995-1996; Chair, Colleges and Universities Committee, 1996-1997

Gilpin County (Colorado) Public Library Board of Trustees, 1986-1989; Vice President, 1987-1989

City of Central (Colorado) Economic Development Committee, 1987-1989

Columbine Family Health Centers, Inc. (Nederland and Black Hawk, Colorado) Board of Directors, 1988-1989

CERTIFICATION
Permanent Public Librarian Certificate - Pennsylvania, New York, Texas
Westlaw Expert Witness, 2008-
Certified Grant Writer®, 2016-
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AWARDS AND HONORS

Advanced Practitioner for Service Learning and Community Engagement, University of Denver, 2011
Platinum Star Alumnae, College of Information, Library Science & Technologies, University of North Texas, 2009
Commendation for Integration of Technologies in Teaching & Learning Environment, University of Denver, 2006
Outstanding Adjunct Faculty Member Award, College of Education, University of Denver, 2002

Beta Phi Mu, Pi, University of Pittsburgh, 1985

Alpha Lambda Sigma, University of North Texas, 1972

Albert Nelson Marquis Lifetime Achievement Award, Who’s Who in America

Who's Who in American Women

Who's Who of Women Executives

Dictionary of International Biography

Who's Who in the East

Who’s Who in the South and Southwest

Who's Who in the World

Who's Who of Online Professionals

Who's Who in Library and Information Science

2,000 Notable Women

Who's Who of Emerging Leaders

Who's Who in Professional and Executive Women

Who's Who in American Education

International Who's Who of Professional and Business Women

International Leaders in Achievement

International Educator of the Year

Who'’s Who in Finance and Industry

Who’s Who in Finance and Business

Invited International and National Conference Presentations

Driscoll, Margaret, Christy Confetti Higgins, Scott Brown, and Sylvia D. Hall-Ellis. 4 View from
Within: Open House Tour of Three Canvas Core Courses. Presentation to be delivered at the School of
Information, San José State University Professional Development Seminar, San José, California, October 17,
2019.

Hall-Ellis, Sylvia D. Invest in Me -- I'm Your Future: Succession Planning for Libraries. Keynote presentation
delivered at the ALCTS President’s Symposium, Boston, Mass., January 8, 2016.

Seidel, Kent E. and Sylvia D. Hall-Ellis. Making Grants Work for You: Strategies for Doctoral Students and Early
Career Scholars. Presentation delivered at the University Council for Educational Administration, Early
Career Scholars Session, Indianapolis, Ind., November 9, 2013.

Hall-Ellis, Sylvia D. So You Want to be a Manager,; Leadership Skills and Competencies for Technical Services
Managers and Administrators. Presentation delivered at the 138" Annual Conference, American Library
Association, Chicago, Ill., June 29, 2013.

Seidel, Kent E., Karen S. Riley, Lyndsay Agans, Susan Korach, and Sylvia D. Hall-Ellis. Making Grants Work for
You (Instead of Just Working for Grants). A panel discussion delivered at the University Council for
Educational Administration, Early Career Scholars Session, Denver, Colo., November 17, 2012.

Hall-Ellis, Sylvia D. After the Great TS Reorganization: The Westminster Law Library. Presentation delivered at the
137n Annual Conference, American Library Association, Anaheim, Calif., June 23, 2012.
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Hall-Ellis, Sylvia D. Conversations with Catalogers in the 215 Century. A panel discussion sponsored by the
ALCTS Competencies for a Career in Cataloging Interest Group, delivered at the 1374 Annual Conference,
American Library Association, Anaheim, Calif., June 22, 2012.

Hall-Ellis, Sylvia D., moderator. Mid-Career Leaders Program. A panel discussion sponsored by the ALA
Committee on Diversity delivered at the 136™ Annual Conference, American Library Association, New Orleans,
La., June 26, 2011.

Hall-Ellis, Sylvia D., moderator. Diversity Town Hall. A community conversation sponsored by the ALA
Committee on Diversity delivered at the 136" Annual Conference, American Library Association, New Orleans,
La., June 24, 2011.

LaBarre, Kathryn, Sylvia D. Hall-Ellis, Karen Anderson, Rick Hasenyager, Christopher Cronin, and Penny Baker.
Briefings from RDA Test Participants. A panel discussion delivered at the Midwinter Conference, American
Library Association, San Diego, Calif., January 7, 2011.

Miksa, Shawne, Marjorie Bloss, and Sylvia D. Hall-Ellis. Educating the Next Generation of Catalogers: Teaching
RDA. A panel discussion delivered at the 97" Annual Conference, Association for Library and Information
Science Education, San Diego, Calif., January 7, 2011.

Hall-Ellis, Sylvia D., Robert Maxwell, John Hostage, and George Prager. RDA Panel: What Cataloging Managers
Need to Know. Presentation delivered at the 103 Annual Conference, American Association of Law Librarians,
Denver, Colo., July 12, 2010.

Hall-Ellis, Sylvia D. and Stacey L. Bowers. Catalogers in the RDA Environment: Skill Sets, Expectations and
Challenges. Presentation delivered at the 103" Annual Conference, American Association of Law Librarians,
Denver, Colo., July 11, 2010.

Hall-Ellis, Sylvia D. Comfortable in Your Cataloging and Metadata Specialist Skin? Or, So You Want to Hire
a Cataloger. Presentation delivered to the ALCTS Research Group at the 134" Annual Conference,
American Library Association, Chicago, Ill., July 11, 2009.

Perez, Megan, Sylvia D. Hall-Ellis, and Denise Anthony. From Novice to Expert: Collaboration for Succession
Planning. A “hot topic” presentation delivered at the 14" ACRL Conference, Seattle, Wash., March 13, 2009.

Hall-Ellis, Sylvia D. Cataloging in the RDA Environment: Skill Sets, Expectations and Challenges. Presentation
delivered to the ALCTS Research and Publications Committee at the Midwinter Conference, American Library
Association, Denver, Colo., January 24, 2009.

Hall-Ellis, Sylvia D. LIS Cataloging Education for the 21st Century. Expectations and Challenges. A panel
discussion held at the 95" Annual Conference, Association for Library and Information Science Education,
Denver, Colo., January 23, 2009.

Chu, Clara, Sylvia D. Hall-Ellis, and Mark Winston. The Doctoral Degree & Building a Career. A panel discussion
delivered at the ALA Office of Diversity Spectrum Doctoral Fellows E.J. Josey Leadership Institute, Midwinter
Conference, American Library Association, Denver, Colo., January 20, 2009.

Hall-Ellis, Sylvia D. and Robert O. Ellett, Jr. Fundamentals of Cataloging Course: An Overview of the ALCTS
Online Course. Presentation delivered to the ALCTS Big Heads Group, 133" Annual Conference, American
Library Association, Anaheim, Calif., June 30, 2008.
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Hall-Ellis, Sylvia D. Employers’ Expectations for Technical Services Librarians: What We Don’t Know.
Presentation delivered to the ALCTS Research and Publications Committee Program, 133" Annual Conference,
American Library Association, Anaheim, Calif., June 28, 2008.

Hall-Ellis, Sylvia D., Virginia R. Maloney, and Mary Stansbury. Institutional Responses to Engaged Scholarship:
The Carnegie Foundation Engaged University Classification at Two Universities. Presentation delivered to the
94" Annual Conference, Association for Library and Information Science Education, Philadelphia, Pa.,
January 11, 2008.

Hall-Ellis, Sylvia D. Puzzles, Problems, and Predicaments. Presentation delivered to the ALCTS Research
Discussion Group, 132" Annual Conference, American Library Association, Washington, D.C., June 23, 2007.

Hall-Ellis, Sylvia D. Cataloging Education: A New Emphasis for the Library and Information Science Curriculum.
Presentation delivered to the ALCTS Pre-conference, 132" Annual Conference, American Library Association,
Washington, D.C., June 22, 2007. http://www.loc.gov/catdir/cpso/careercat.html

Ellett, Jr., Robert O. and Sylvia D. Hall-Ellis. Copy Cataloging Done Smarter. Presentation delivered to the
International Conference on Interdisciplinary Information Sciences and Technologies (InSciT2006), October 25-
28, 2006.

Hall-Ellis, Sylvia D. and Robert O. Ellett, Jr. Cooperative Cataloging: Challenges and Opportunities for Defense
Libraries. Presentation delivered to the 1% Annual Conference of Defense Libraries, Spanish Ministry of
Defense, Madrid, Spain, July 7, 2006.

Hall-Ellis, Sylvia D. Cataloger Competencies: Do the Employers Require What the Professors Teach? Presentation
delivered to the ALCTS CCS Heads of Cataloging Discussion Group, 131% Annual Conference, American
Library Association, New Orleans, La., June 26, 2006.

Grealy, Deborah S. and Sylvia D. Hall-Ellis. From Research to Practice: The Scholarship of Teaching and Learning
in LIS Education. Presentation delivered to the at the 92" Annual Conference, Association for Library and
Information Science Education, San Antonio, Tex., January 18, 2006.

Hall-Ellis, Sylvia D. Employers’ Expectations for Entry-Level Catalogers: What Position Announcement Data
Indicate. Research paper delivered to the Technical Services Special Interests Group, 915 Annual Conference,
Association for Library and Information Science Education, Boston, Mass., January 12, 2005.
http://dlist.sir.arizona.edu/

Hall-Ellis, Sylvia D. Common Errors in MARC Records Prepared by LIS Students: What Does It Mean? Research
paper delivered to the ALCTS CCS Cataloging Norms Discussion Group, Mid-Winter Conference, 90
American Library Association, San Diego, Calif., January 10, 2004.

Hall-Ellis, Sylvia D. Visual Arts as Foundation for Successful Library Automation: The Rocky Mountain College of
Art & Design Experience. Paper delivered at the 6™ Annual Conference of Higher Education, Charleston, S. C.,
1993.

Hall, Sylvia D. Design Elements for Bibliographic Databases: An Overview. Paper delivered at the 14" Online
National Conference, New York, 1983.
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Invited Regional Conference Presentations

Hall-Ellis, Sylvia D., Hudson, Christopher D., Brittany Cronin, and Kathryn Michaels. “The Colorado Law Project:

Meeting the Public's Need for Legal Information.” Panel discussion delivered at the Mountain Plains Library
Association Conference, Billings, Mont., April 9, 2011.

Grealy, Deborah S. and Sylvia D. Hall-Ellis. Education for Information Professionals in New Mexico. Library &
Information Science Graduate Education at the University of Denver. Presentation delivered at the New Mexico
Library Education Summit, Las Vegas, N.M., September 26, 2005.

Hall-Ellis, Sylvia D. Public Library-School Library Partnerships. Presentation delivered at the 3™ Annual Colorado
Association of Libraries Conference with the Mountain Plains Library Association, Denver, Colo., October 22,
2004.

Hall-Ellis, Sylvia D. Learn All You Can — Educational Partnership Opportunities for the Lewis and Clark
Bicentennial Commemoration. Paper delivered at the 3™ Annual Lewis and Clark Bicentennial Council National
Planning Conference, Bismarck, N.D., April 26, 1998.

Invited State Conference Presentations

Grealy, Deborah S. and Sylvia D. Hall-Ellis. Academic Library Leadership Changes. Using Succession Planning
and Mentoring. Presentation delivered at the Minnesota Library Education Conference, St. Cloud, Minn.,
October 10, 2013.

Hall-Ellis, Sylvia D., Merrie Valliant, and Melissa Powell. RDA: What Is It and What Do You Need To Do With It At
Your Library? Presentation delivered at the Colorado Library Consortium Spring Conference, Ft. Morgan, Colo.,
April 26, 2013.

Hall-Ellis, Sylvia D. Service Learning and the Library & Information Science Graduate Education at the University
of Denver. Presentation delivered at the 4" LEADS Scholars Orientation, Denver, Colo., August 5, 2009.

Hall-Ellis, Sylvia D. Service Learning: Enhancement to Library & Information Science Graduate Education at the
University of Denver. Presentation delivered at the 3™ LEADS Scholars Orientation, Denver, Colo., June 2008.

Hall-Ellis, Sylvia D. Law Librarianship: A Community Conversation. Sponsored by the Colorado Association of
Law Libraries. Paper delivered at the Colorado Supreme Court Library, Denver, Colo., May 14, 2008.

Hall-Ellis, Sylvia D. Opportunities and Challenges in Law Librarianship: A Community Conversation. Presentation
delivered at the Sturm College of Law, Denver, Colo., November 7, 2007.

Ellis, Sylvia D. Grant Writing Resources for Nursing Professionals. Presentation delivered at the Presbyterian / St.
Luke’s Health One Medical Center 1% Annual Research Symposium, Denver, Colo., October 17, 2007.

Hall-Ellis, Sylvia D. Project Homeless Connect 4 Event Evaluation — Insights and Lessons Learned. Presentation
delivered at the Homelessness Research Symposium: What is DU Doing about Homelessness in Denver,
Denver, Colo., September 14, 2007.

Hall-Ellis, Sylvia D. Service Learning and the Library & Information Science Graduate Education at the University
of Denver. Presentation delivered at the 2" LEADS Scholars Orientation, Denver, Colo., August 10, 2007.
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Hall-Ellis, Sylvia D. Education for Information Professionals in a Digital Environment: Library & Information
Science Graduate Education at the University of Denver. Presentation delivered at the 15™ Spring Mountains
and Plains Parapros Conference, Denver, Colo., February 24, 2007.

Hall-Ellis, Sylvia D. Public Library Service to Spanish-Speaking and Latino Residents in Denver: A Case Study.
Presentation delivered at the 4™ Annual Colorado Association of Libraries Conference, Denver, Colo.,
November 10, 2005.

Hall-Ellis, Sylvia D. Education for Information Professionals in a Digital Environment: Library & Information
Science Graduate Education at the University of Denver. Presentation delivered at the 14" Annual Mountains
and Plains Parapros Conference, Aurora, Colo., July 29, 2005.

Hall-Ellis, Sylvia D. Educational Opportunities: Library & Information Science Graduate Education at the
University of Denver. Presentation delivered at the 13" Annual Mountains and Plains Parapros Conference,
Centennial, Colo., August 6, 2004.

Hall-Ellis, Sylvia D. Library Education & Training: Focus on the West: An LIS Faculty Member’s Personal
Response. Presentation delivered at the 1% Annual Colorado Association of Libraries Conference, Keystone,
Colo., October 18, 2002.

Hall-Ellis, Sylvia D. Grant Writing for School Librarians. Presentation delivered at the 2002 Annual Colorado
Education Media Association Conference, Colorado Springs, Colo., February 15, 2002.

Hall-Ellis, Sylvia D. Grants — Opportunities for the Future. Paper delivered at the Southeast Regional Accountability
Annual Conference, Lamar, Colo., November 12, 1998.

Hall-Ellis, Sylvia D. The Texas Library Connection and Interlibrary Loan: An Experiment in Resource Sharing. Paper
delivered at the Texas Computer Educators’ Association Annual Conference, Austin, Tex., February 6, 1997.

Hall-Ellis, Sylvia D. Finding Grant Sources on the Internet: A Guide for Librarians. Paper delivered at the 2" Annual
Institute for School Library Personnel, Pharr-San Juan-Alamo North High School, Pharr, Tex., July 29, 1996.

Hall-Ellis, Sylvia D. Mathematical and Logical Thinking: A Critical Intelligence. Paper delivered at the 3" Annual
Paraprofessional Conference at the University of Texas - Pan American, Edinburg, Tex., March 8, 1996.

Hall-Ellis, Sylvia D. Cataloging Trends and Issues: Update Session. Paper delivered at the 1% Annual Institute for
School Library Personnel, South Texas Community College, McAllen, Tex., July 19, 1995.

Hall-Ellis, Sylvia D. Grant Writing: Tips and Encouragement for School Librarians. Paper delivered at the 1% Annual
Institute for School Library Personnel, South Texas Community College, McAllen, Tex., July 18 and 19, 1995.

Hall-Ellis, Sylvia D. How to Become an Expert Grant Writer. Paper delivered at the 3 Annual High School
Principals’ Academy, South Padre Island, Port Isabel, Tex., June 19, 1995.

Texas Library Study: Results from Regions I and II. Paper delivered at the 3™ Annual Technology Conference, Texas
A&M University, College Station, Tex., November 18, 1994.

Hall-Ellis, Sylvia D. Academic Achievement and Middle School Students. Paper delivered at the 8" Annual Young
Adult Conference, Sam Houston State University, Huntsville, Tex., November 5, 1994.

Hall-Ellis, Sylvia D. Multimedia Resources for Library Leaders. Paper delivered at the Institute for Librarians in A
Multicultural Environment, Sam Houston State University, Huntsville, Tex., June 10, 1994.
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Hall-Ellis, Sylvia D. Finding the Resource: Empowering the User, or, the Case for Curriculum Based Subject Access
to Learning Resource Center Collections. Paper delivered at the 81%" Annual Texas Library Association
Conference, Corpus Christi, Tex., April 12-16, 1994.

Hall-Ellis, Sylvia D. and William H. Pichette. Sam Houston State University Makes Use of OCLC/AMIGOS
Collection Analysis CD. Paper delivered at the 81%* Annual Texas Library Association Conference, Corpus
Christi, Tex., April 12-16, 1994.

Hall, Sylvia D. Funding and Library Development in Pennsylvania: A Symbiotic Relationship. Paper delivered at
the Annual Graduate Student Colloquia, University of Pittsburgh, School of Library and Information Science,
1982.

Hall, Sylvia D. Leadership for Public Library Trustees. Paper delivered for the Trustees Division, Pennsylvania
Library Association Annual Conference, Lancaster, Penn., 1981.

Seminar and Professional Development Presentations

Taylor, Meredith, and Sylvia D. Hall-Ellis. Talent Management and Succession Planning. ALCTS eForum, held
March 22, 2017.

Hirsh, Sandra, Heather O’Brien, Michelle Holschuh Simmons, Michael Krasulski, and Sylvia D. Hall-Ellis.
Information Services Today: An Introduction. Part 3. Information Services: Roles in the Digital Age. Rowan
and Littlefield in partnership with Library Journal webinar, recorded February 5, 2015.

Hall-Ellis, Sylvia D. and Jennifer Sweda. Copy Cataloging in an RDA Environment. ALCTS eForum, held May 14
and 15, 2013.

Hall-Ellis, Sylvia D. Law Librarianship: A Community Conversation. Sponsored by the Colorado Association of
Law Libraries, presented at the Colorado Supreme Court Library, Denver, Colo., May 14, 2008.

Hall-Ellis, Sylvia D. and Beatrice Z. Gerrish. Reading and Libraries: Recent Research in Reading. Presentation at
the Ricks Center for Gifted Education, Denver, Colo., March 4, 2008.

Hall-Ellis, Sylvia D. Cataloger Competencies: Do the Employers Require What the Professors Teach? Presentation
for the School of Library and Information Science, San José State University, February 12, 2008.

Hall-Ellis, Sylvia D. and Robert O. Ellett, Jr. Cooperative Cataloging: Rules, Tools, and Conventions for Building a
Multi-institutional Catalog. Sponsored for the Spanish Ministry of Defense, Madrid, Spain, July 10, 2006.

Hall-Ellis, Sylvia D. Cash for Kids: Grant Writing Opportunities for Youth Services Librarians. Sponsored by the
Colorado Young Adult Librarians; presented at Bemis Memorial Library, Littleton, Colo., November 13, 2002.

Hall-Ellis, Sylvia D. MARC Records and Authority Control: Planning for Bibliographic Database Migration.
Sponsored and held at the Douglas County Public Library, Castle Rock, Colo., May 28, 2002.
Grant Writing: A Refresher for Librarians. Sponsored by Library and Information Science
Program, College of Education, University of Denver; presented at University Center at Chaparral, August 12,
2000.

Hall-Ellis, Sylvia D. Shaking the Money Tree — Basic Grant Writing for Colorado Educators. Sponsored by the
Office of Educational Telecommunications of the Colorado Department of Education.
Pikes Peak Community College, Colorado Springs, Colo., November 16, 1998.
Pueblo School District 60, Pueblo, Colo., November 12, 1998.
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University of Northern Colorado, Greeley, Colo., November 10, 1998.
United Technology Educational Partnership, Grand Junction, Colo., November 9, 1998.

Hall-Ellis, Sylvia D. Cataloging Multimedia, Kits, Globes and Map Materials in USMARC. Sponsored and hosted
by Region One Education Service Center, Edinburg, Tex., April 24, 1997 and December 12, 1996.

Hall-Ellis, Sylvia D. New Standards for School Library Media Centers. Sponsored and hosted by Region One
Education Service Center, Edinburg, Tex., April 15, 1997.

Hall-Ellis, Sylvia D. The School Library Media Specialist in the 21*' Century: Visions for the Future.
Sponsored and hosted by Pharr-San Juan-Alamo Independent School District, Pharr, Tex., April 4, 1997.

Hall-Ellis, Sylvia D. Cataloging Sound Recordings and Audio Materials in USMARC. Sponsored and hosted by
Region One Education Service Center, Edinburg, Tex., March 20, 1997 and November 21, 1996.

Hall-Ellis, Sylvia D. Evaluating and Selecting CD-ROMS for School Library Media Collections. Sponsored and
hosted by Region One Education Service Center, Edinburg, Tex., March 18, 1997.

Hall-Ellis, Sylvia D. Cataloging Audiovisual Materials in USMARC. Sponsored and hosted by Region One Education
Service Center, Edinburg, Tex., February 27, 1997, November 7, 1996 and October 24, 1996.

Hall-Ellis, Sylvia D. Introduction to Dialog: Basic Searching Strategies. Sponsored and hosted by Region One
Education Service Center, Edinburg, Tex., February 14, 1997.

Hall-Ellis, Sylvia D. Cataloging Books in USMARC. Sponsored and hosted by Region One Education Service Center,
Edinburg, Tex., January 30, 1997, October 10, 1996, September 26, 1996 and August 8, 1996.

Hall-Ellis, Sylvia D. Advanced Internet Searching Techniques for Librarians. Sponsored and hosted by Region One
Education Service Center, Edinburg, Tex., January 21, 1997.

Hall-Ellis, Sylvia D. Texas Library Connection Full-Text Searching. Sponsored and hosted by Region One Education
Service Center, Edinburg, Tex., December 13, 1996 and October 25, 1996.

Hall-Ellis, Sylvia D. Developing Evaluation Strategies for Grants and Proposals. Sponsored and hosted by Region
One Education Service Center, Edinburg, Tex., December 10, 1996.

Hall-Ellis, Sylvia D. Developing Needs Assessment for Grants and Proposals. Sponsored and hosted by Region One
Education Service Center, Edinburg, Tex., November 12, 1996.

Hall-Ellis, Sylvia D. Texas Library Connection Union Catalog Searching. Sponsored and hosted by Region One
Education Service Center, Edinburg, Tex., November 8, 1996 and September 6, 1996.

Hall-Ellis, Sylvia D. Grant Resources on the Internet. Sponsored and hosted by Region One Education Service
Center, Edinburg, Tex., October 23, 1996.

Hall-Ellis, Sylvia D. Preparing a Response to the Telecommunications Infrastructure Fund Board: Needs
Assessment, Professional Development Framework, and Evaluation Strategies. Sponsored and hosted by
Region One Education Service Center, Edinburg, Tex., October 16, 1996.

Hall-Ellis, Sylvia D. Texas Library Connection: Building the Districtwide Bibliographic Database. Sponsored and
hosted by Mercedes Independent School District, Mercedes, Tex., September 13, 1996 and August 8, 1996.
Sponsored and hosted by Los Fresnos Consolidated Independent School District, Los Fresnos, Tex., August 12,
1996.
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Hall-Ellis, Sylvia D. School-to-Work and Special Education: An Inclusive Partnership for Success. Sponsored and
hosted by the Office of Special Education, Region One Education Service Center, Edinburg, Tex., September
11, 1996.

Hall-Ellis, Sylvia D. Telecommunications Infrastructure Fund Board: An Overview of Funding for Secondary
Schools. Sponsored and hosted by Region One Education Service Center, Edinburg, Tex., August 31, 1996.

Hall-Ellis, Sylvia D. Cataloging Books, Multimedia, and Realia in USMARC. Sponsored and hosted by Edinburg
Consolidated Independent School District, Edinburg, Tex., August 6, 1996.

Hall-Ellis, Sylvia D. Internet Resources for Grant Writers. Sponsored and hosted by Region One Education Service
Center, Edinburg, Tex., April 20, 1996.

Hall-Ellis, Sylvia D. Enhanced Grant Writing Skills for Mathematics Educators: Writing Skills for Campus Teams.
Sponsored and hosted by the Office of General Education, Region One Education Service Center, Edinburg,
Tex., March 22, 1996.

Hall-Ellis, Sylvia D. Internet Resources for Grant Writers. Sponsored and hosted by the College of Education and
Applied Science, Sam Houston State University, Huntsville, Tex., March 9, 1996.

Hall-Ellis, Sylvia D. Grant Writing for Mathematics Educators: A Development Process for Campus Teams.
Sponsored and hosted by the Office of General Education, Region One Education Service Center, Edinburg,
Tex., March 4, 1996.

Hall-Ellis, Sylvia D. Shaking the Money Tree: Preparing Successful Technology Grant Applications. Sponsored and
hosted by the Office of Technology and Media Services, Region One Education Service Center, Edinburg, Tex.,
February 29, 1996 and April 29, 1996.

Hall-Ellis, Sylvia D. District-wide Technology Planning: Technical Assistance for the Texas Education Agency
Initiative. Sponsored and hosted by the Office of Technology and Media, Region One Education Service Center,
Edinburg, Tex., February 2, 1996.

Hall-Ellis, Sylvia D. Enhanced Grant Writing Skills. Sponsored and hosted by Pharr-San Juan-Alamo Independent
School District, Pharr, Tex., January 27, 1996.

Hall-Ellis, Sylvia D. United States Copyright Act of 1976, Video Transmissions, Computer Software and the
Internet. Sponsored and hosted by the Office of Technology and Media, Region One Education Service Center,
Edinburg, Tex., January 24, 1996.

Hall-Ellis, Sylvia D. The Grant Writing Development Process. Sponsored and hosted by Pharr-San Juan-Alamo
Independent School District, Pharr, Tex., January 20, 1996.

Hall-Ellis, Sylvia D. MARC Cataloging of Materials for Library Media Centers. Sponsored and hosted by the
Office of Media Services, Region One Education Service Center for the Donna Independent School District,
Donna, Tex., August 17, 1995.

Hall-Ellis, Sylvia D. Classification. Sponsored by AJ Seminars, Rockville, Maryland; presented at University Hilton
Hotel, Houston, Tex., May 10, 1995.

Hall-Ellis, Sylvia D. Library Technical Services. Sponsored by AJ Seminars, Rockville, Maryland; presented at
University Hilton Hotel, Houston, Tex., April 26, 1995.
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Hall-Ellis, Sylvia D. Grant Writing: An Introduction for Public School Administrators. Sponsored and hosted by the
Office of Administrative Services, Region One Education Service Center, Edinburg, Tex., April 19, 1995.

Hall-Ellis, Sylvia D. The School Library Media Specialist in the 21°" Century: Visions for the Future.
Sponsored and hosted by the United Independent School District, Laredo, Tex., March 31, 1995.

Hall-Ellis, Sylvia D. Using USMARC. Sponsored by AJ Seminars, Rockville, Maryland; presented at University
Hilton Hotel, Houston, Tex., March 29, 1995.

Hall-Ellis, Sylvia D. Library Media Center Policies and Guidelines: How to Prepare for School Board Adoption.
Sponsored and hosted by the Office of Technology and Media Services, La Joya Independent School District,
La Joya, Tex., March 10, 1995.

Hall-Ellis, Sylvia D. Developing District-wide Policies and Guidelines for Library Media Centers. Sponsored and
hosted by the Office of Technology and Media Services, La Joya Independent School District, La Joya, Tex.,
January 10, 1995.

Hall-Ellis, Sylvia D. MARC Cataloging of Audiovisual Materials for Library Media Centers. Sponsored and hosted
by the Office of Library Media and Technology Services, Cypress-Fairbanks Independent School District,
Houston, Tex., December 1, 1994.

Hall-Ellis, Sylvia D. The School Library Media Specialist in the 21 Century: Visions for the Future. Sponsored and
hosted by United Independent School District, Laredo, Tex., October 14, 1994.

Hall-Ellis, Sylvia D. The School Library Media Specialist in the 21 Century: Visions for the Future. Sponsored and
hosted by the Laredo Independent School District, Laredo, Tex., October 7, 1994.

Hall-Ellis, Sylvia D. MARC Cataloging for Library Media Centers. Sponsored by the Office of Library Media and
Technology Services, Cypress-Fairbanks Independent School District, Houston, Tex., October 5, 1994.

Hall-Ellis, Sylvia D. Jump to the Head of the Class: Undergraduate Library Resources Available at Sam Houston
State University. Sponsored by the Office of the Associate Vice President for Student Services, Sam Houston
State University, Huntsville, Tex., October 4, 1994.

Hall-Ellis, Sylvia D. CD-ROMs - 1994's Newest and the Best for Secondary Level Media Centers. Sponsored and
hosted by Clear Lake Independent School District, Houston, Tex., June 3, 1994.

Hall-Ellis, Sylvia D. Introduction to Classification. Sponsored by AJ Seminars, Rockville, Maryland; presented at
Holiday Inn, Market Center, Dallas, Tex., May 18, 1994.

Hall-Ellis, Sylvia D. Basic Descriptive Cataloging. Sponsored by AJ Seminars, Rockville, Maryland; presented at
University Hilton Hotel, Houston, Tex., May 4, 1994.

Hall-Ellis, Sylvia D. Shaking the Money Tree - Part I1: Writing Successful Grant Applications. Sponsored by Donna
Independent School District, Donna, Texas, and Region One Education Service Center Edinburg, Texas;
presented at South Texas Community College Library, McAllen, Tex., April 29, 1994.

Hall-Ellis, Sylvia D. Using MARC. Sponsored by AJ Seminars, Rockville, Maryland; presented at Holiday Inn,
Market Center, Dallas, Tex., April 6, 1994.

Hall-Ellis, Sylvia D. Automated Authority Control. Sponsored by AJ Seminars, Rockville, Maryland; presented at
University Hilton Hotel, Houston, Tex., March 23, 1994.
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Hall-Ellis, Sylvia D. Automating the District School Library Media Centers: Choices and Opportunities. Sponsored
and hosted by the Office of Technology and Library Media Services, Fort Bend Independent School District,
Sugar Land, Tex., March 4, 1994.

Hall-Ellis, Sylvia D. Shaking the Money Tree - Part I: Preparing Successful Grant Applications. Sponsored and
hosted by the Office of Library Media Services, Donna Independent School District, Donna, Tex., February 4,
1994,
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GRADUATE COURSES TAUGHT

San José State University, School of Library and Information Science
INFO 249 — Advanced Cataloging and Classification (Fall 2015, 2016; Summer 2016)
INFO 287 — Special Topics in Cataloging and Classification (Spring 2017, 2018, 2019, 2020, 2021, 2022, 2023;
Fall 2020, 2021, 2022, 2023)
LIBR 248 — Beginning Cataloging and Classification (Summer 2002, 2003, 2004, 2005, 2006)
LIBR 249 — Advanced Cataloging and Classification (Summer 2003; Fall 2014; Summer 2015)

University of Denver, University College
Grant Writing Certificate Seminar for Non-Profit Organizations (Fall 2020, 2021; Spring 2021)

University of Denver, Morgridge College of Education HED
5991 — Grant Writing in Higher Education (Spring 2011)
LIS 4010 — Organization of Information (Fall 2002-2009; Winter 2005; Spring 2004-2006)
LIS 4020 — Professional Principles and Ethics (Summer 2000)
LIS 4040 — Management of Libraries and Information Centers (Fall 2010; Spring 2003, 2009 (DS); Winter 2005)
LIS 4070 — Cataloging and Classification (Winter 2008, 2009, 2010, 2011, 2012; Fall 2009 (DS)) LIS
4321 — Collection Management (Spring 2005)
LIS 4326 — LIS Research (Winter 2009 (DS); Spring 2009 (DS))
LIS 4350 — Adult Materials and Services (Summer 2006, 2009)
LIS 4379 — Social Sciences Resources (Spring 2009)
LIS 4400 — Cataloging and Classification (Spring 2000, 2001; Winter 2002-2009; Summer 2005, 2006 — course
renumbered LIS 4070, September 2007)
LIS 4401 — Descriptive Cataloging (Winter 2001; Spring 2002, 2003, 2006-2009; Summer 2005)
LIS 4402 — Subject Cataloging (Spring 2001, 2009; Summer 2005, 2006, 2007, 2008)
LIS 4403 — Classification Schemes (Fall 2007, 2008, 2009 (DS)) LIS
LIS 4405 — Authority Control (Winter 2009)
LIS 4510 — Materials and Services for Children (Winter 2004; Summer 2005)
LIS 4620 — Grant Writing and Fundraising (Summer 2000, 2002, 2004, 2010; Winter 2006; Fall 2006-2009)
LIS 4700 — Seminar in Technical Services (Fall 2001)
LIS 4700 — Seminar in Public Libraries (Summer 2002)
LIS 4804 — Management of Electronic Records (Spring 2004; Fall 2005)
LIS 4902 — Capstone Projects (Winter 2003, Spring 2008, 2009, 2011)
LIS 4910 — Independent Study (every quarter Winter 2000 through Spring 2011)
LIS 4920 — Service Learning (every quarter Summer 2004 through Spring 2011)
RMS 4954 — Grant Writing (Summer 2013, 2014)
RMS 4959 — Content Analysis Methodology (Spring 2015)
QRM 4978 — Grant Writing (Summer 2011, 2012)

Rutgers University, School of Communication and Information
SC&I 522 — Cataloging and Classification (Summer 2013)

University of Arizona, College of Behavioral and Social Sciences
LIS 602 — Cataloging and Classification (Summer 1995)
LIS 612 — Advanced Online Search and Retrieval (Summer 1995)

Sam Houston State University, College of Education & Applied Science
LIS 532 - Cataloging and Classification (Fall 1993, 1994, 1995)
LIS 563 - Advanced Cataloging and Classification (Summer 1994)
LIS 567 - Research Methods (Spring 1994, Spring 1995)
LIS 591 - Educational Technology (Spring 1994, 1995)
LIS 596 - Networking and Computer Technologies in Education (Fall 1993, Summer 1994, Fall 1995)
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Dissertations at the University of Denver
Bowers, Stacey L. Library Anxiety of Law School Students: A Study Utilizing the Multidimensional Library Anxiety
Scale. Chair, May 5, 2010.

Fattor, Melissa M. Student Engagement Differences by Ethnicity and Scale for Ninth Grade Students. Chair,
November 1, 2010.

Fulton, Roseanne. A Case Study of Culturally Responsive Teaching in Middle School Mathematics. Kent Seidel,
Chair, June 18,2009, Outside Chair.

Grealy, Deborah S. Tribes and Territories in Library and Information Studies Education. Bruce Uhrmacher, Chair,
June 10, 2008, Committee Member.

McCord, J. Michael. Developing a Standard of Care for Educational Malpractice. Chair, April 15, 2011.

Priebe, Sarah J. Distinguishing Effects of Domain and General Knowledge on Passage Fluency and Comprehension.
Jan Keenan, Chair. July 21, 2011, Outside Chair.

Snyder-Mondragon, Sandra M. Institutional Factors that Impact the Retention of Graduate Students of Color in
Schools of Library and Information Science: A Metaregression of Accredited Library School Statistics on
Student Retention and Graduation Rates. Kathy Green, Chair, July 24, 2009, Committee Member.

Taylor, Karen Pickles. Effective Teaching. Elinor Katz, Chair, July 15, 2009, Outside Chair.

Thompson, Jennifer. Distinguishing a Western Women'’s College: A History of the Curriculum and Student
Experience at Colorado Women'’s College. Edith W. King, Chair, July 16, 2010, Committee Member.

Walker, Emelda. Influence of Organizational Factors on Job Satisfaction of Disability Service Providers at
Postsecondary Institutions. Chair, April 29, 2010.

Dissertation Proposals at the University of Denver
Bowers, Stacey L. Library Anxiety of Law School Students: A Study Utilizing the Multidimensional Library Anxiety
Scale. Chair, November 5, 2009.

McCord, J. Michael. Developing a Standard of Care for Educational Malpractice. Edith W. King, Chair. April 23,
2010.

Thompson, Jennifer. History of Colorado Women'’s College. Edith W. King, Chair, October 30, 2008. Committee
Member.

Walker, Emelda. Influence of Organizational Factors on Job Satisfaction of Disability Service Providers at
Postsecondary Institutions. Chair, July 21, 20009.

Dissertations at Other Institutions
Rodriguez-Mori, Howard. The Information Behavior of Puerto Rican Immigrants to Central Florida, 2003-2009:
Grounded Analysis of Six Case Studies Use of Social Networks during the Migration Process. Kathleen Burnett,
Chair, April 10, 2009, Florida State University, Committee Member.

Schwartz, Brian More than a Look-up Skill: Medical Information Literacy Education in Osteopathic Medical Schools.
D. Mirah Dow, Chair, July 18, 2017. Emporia State University, Committee Member.

Snow, Karen. 4 Study of the Perception of Cataloging Quality among Catalogers. Shawne D. Miksa, Chair, August
1, 2011. University of North Texas, Committee Member.
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Dissertation Proposals at Other Institutions
Schwartz, Brian More than a Look-up Skill: Medical Information Literacy Education in Osteopathic Medical Schools.
D. Mirah Dow, Chair, December 4, 2015. Emporia State University, Committee Member.

Snow, Karen. 4 Study of the Perception of Cataloging Quality among Catalogers. Shawne D. Miksa, Chair, May 11,
2010. University of North Texas, Committee Member.

Master’s Thesis at the University of Denver
Hemingson, Jeff. Recital Paper. Lamont School of Music, February 2010, Outside Chair.

Capstones at the University of Denver
Anthony, Alisa. Correlation of Library and Information Science Program outcomes and Vacant Position
Qualifications Listed on the Colorado State Library Jobline by Employers During the Period September 1, 2000
through August 31, 2002. Chair, Winter Quarter, 2003.

Borden, Donna M. Improving Emergency Communications Systems. Is a Radio Communications Network the
Answer? Fall Quarter, 2014.

Bowden, Heather L.M. Exploring Biological Models for Long-term Data Preservation. Chair, Spring Quarter, 2008.

Casenada, Cassandra Y. Challenges to the Recruitment, Education, and Retention of Librarians of Color. Chair,
Spring Quarter, 2008.

Chang, Jennifer C. Legal Research Practice and Preference: A Law Firm Perspective. Chair, Spring Quarter 2011.

Ellis, Megan S. Fitzgerald. Design of a Public Library Adult Volunteer Recruitment Program and Training
Curriculum. Chair, Winter Quarter, 2003.

Kircher, Kathy. Development of a Library Pathfinder for Exobiology and Posting it on the Internet. Chair, Winter
Quarter, 2003.

Melhado, Loretta. Design of St. John'’s Episcopal Church Library. Chair, Spring Quarter, 2008.

Radcliff, Kathy. Original Cataloging of Archival materials in the HERS Collection in Penrose Library. Chair, Winter
Quarter, 2003.

Sass, Carol Ann. ACT Periodical Index: Access to Catholic Thinking Periodical Index: Web Index to Select Catholic
Periodicals. Spring Quarter 2000.

Stone, Sergio D. Conducting Community Analysis for the Bemis Public Library (Littleton, Colorado) Using 2002 U.S.
Census Data and the Online Outcome-Based Evaluation Toolkit. Chair, Winter Quarter, 2003.

Tureson, Tamara. Design and Use of an Information Audit Tool for Use in a Law Library. Chair, Winter Quarter,
2003.

Tweed, Beth. Evaluation of Email Reference Service in a Consumer Health Library Environment. Chair, Winter
Quarter, 2003.
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GRANTS AND CONTRACTS

Student Learning in Agriculture STEM through Teacher Professional Development. Research team: Stanton Gartin
(PI) and Cyndi Hofmeister, Northeast Junior College; Jeff Cash, Cheryl Sanchez, Anne-Marie Crampton, Lamar
Community College; Suzanna Spears, Morgan Community College; Jack Wiley, Kerry Gabrielson, Trinidad
State Junior College; Michael J. Miller, Colorado State University; Michael Womochil (Co-PI), Casey Sacks,
and Sylvia D. Hall-Ellis, Colorado Community College System. U.S. Department of Agriculture, Agriculture
and Food Research Initiative, Food, Agriculture, Natural Resources and Human Sciences Education and Literacy
Initiative, $404,460 (2017-2020)

Leading and Achieving: the Colorado Agriculture Regional Consortium. Research team: Jack Wiley (PI), Kerry
Gabrielson, Trinidad State Junior College; Jeff Cash (PI), Cheryl Sanchez, Anne-Marie Crampton, Lamar
Community College; Suzanna Spears, Morgan Community College; Cyndi Hofmeister, Northeast Junior
College; Michael Womochil (Co-PI), Casey Sacks, and Sylvia D. Hall-Ellis, Colorado Community College
System. U.S. Department of Agriculture, Hispanic Serving Institutions Education Grants Program, $504,414
(2017-2020)

Cyber Prep Program Planning Grant. Research team: Debbie Sagen (PI), Brenda Lauer, Pikes Peak Community
College; Gretchen Martin, Koiosa Insights; and, Sylvia D. Hall-Ellis, Colorado Community College System.
U.S. Department of Commerce, Regional Alliances and Multi-stakeholder Partnerships to Stimulate (RAMPS)
Cybersecurity Education and Workforce Development, $199,681 (2016-2018)

Career and Technical Education in Colorado: Pathways to Education and Employment. Research team: Heather
McKay (PI), Rutgers University; Sarah Heath, Casey Sacks, Sylvia D. Hall-Ellis, Colorado Community College
System. U.S. Department of Education, Institute of Education Sciences, $1,400,000 (2017-2021)

Pre-Alliance Planning Grant Colorado Community College Alliance. Research team: Victor Vialpondo (PI) and
Janel Highfill, Community College of Aurora; Heidi Loshbaugh (Co-PI), Community College of Denver; Rick
Reeves, Bill McGreevy, Liz Cox, and Kristin Aslin, Red Rocks Community College; Cathy Pellish, Front
Range Community College; Samuel DeVries, Arapahoe Community College; Sylvia D. Hall-Ellis, Colorado
Community College System. National Science Foundation, Louis Stokes Alliance for Minority Participation
(LSAMP), $86,817 (2016-2017)

Towards Scalable Differentiated Instruction Using Technology-enabled, Competency-based, Dynamic Scaffolding.
Research team: Karen Wilcox (PI) and Vijay Kumar, Center for Computational Engineering, Massachusetts
Institute of Technology; Flora McMartin, Broad-based Knowledge; Quinsigamond Community College; and,
Casey Sacks, and Sylvia D. Hall-Ellis, Colorado Community College System. U.S. Department of Education,
First in the World Developmental Grant, $2,891,882 (2015-2019)

Colorado Strategic Partnerships Emergency Grant. Research team: Elise Lowe-Vaughn (PI), Amy Hodson, Celia
Hardin, Barbara McBride, James Newby, Christopher Dewhurst, Nina Holland, Kate Anderson, MaryAnn Roe,
Chrystalynn Chrystalynn, Elaine Edon, Mona Barnes, Tom Morgan, Rob Hanni, and Marie Valenzuela,
Colorado Department of Labor and Employment; Steve Anton, Joelle Brouner, and, Katie Griego, Colorado
Department of Human Services; Rebecca Holmes, Judith Martinez, and Jennifer Jirous, Colorado Department of
Education; Emily Templin Lesh, Colorado Workforce Development Council; Cory Everett, Colorado
Department of Regulatory Agencies; and, Casey Sacks and Sylvia D. Hall-Ellis, Colorado Community College
System. U.S. Department of Labor, Strategic Partnerships Emergency Grant, $5,000,000 (2015-2017)

CAEL Jump Start Program: Competency-Based Education. Research team: Jerry Migler (PI), Casey Sacks, Debra
Cohn, Thomas Hartman, and Sylvia D. Hall-Ellis, Colorado Community College System; Matt Jamison,
Front Range Community College; Mike Coste, Red Rocks Community College; Amanda Corum, Pueblo
Community College; Janet Colvin, Pikes Peak Community College; and, MaryAnn Matheny, Community
College of Denver. Council for Adult and Experiential Learning, $15,000 (2015)
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Summit on the Redesign of Developmental Education. Research team: Jerry Migler (PI), Casey Sacks, and Sylvia D.
Hall-Ellis, Colorado Community College System; Chip Nava, Pueblo Community College; Kim Moultney,
Arapahoe Community College; Debbie Ulibarri, Trinidad State Junior College; and, Kris Bernard, Front Range
Community College. American Association of Community Colleges, $15,000 (2015-2016)

Equity in Excellence at Colorado Community Colleges. Research team: Keith Howard (PI) and Sylvia D. Hall-Ellis,
Colorado Community College System; Estela Mata Bensimon, Center for Urban Education, University of
Southern California; and Kerry Gabrielson, Trinidad State Junior College. Colorado Department of Higher
Education, Colorado Opportunity Scholarship Program, $150,000 (2015-2016)

MBA High School of Business in Colorado. Research team: Laurie Urich (PI) and Sylvia D. Hall-Ellis, Colorado
Community College System; Rudolph Sumpter and Beatrice Gerrish, Boulder Valley Schools; Keith Curry
Lance, RSL Research Group. Colorado Department of Higher Education, Colorado Opportunity Scholarship
Program, $501,295 (2015-2016)

Fullbridge Program in Colorado. Research team: Keith Howard (PI) and Sylvia D. Hall-Ellis, Colorado Community
College System; Suzanna Spears, Fort Morgan Community College; and, Cheryl Sdnchez and Anne-Marie
Compton, Lamar Community College. Colorado Department of Higher Education, Colorado Opportunity
Scholarship Program, $300,000 (2015-2017)

Colorado Community College System Alternative Credit Program. Research team: Jerry Migler (PI), Keith Howard,
and Sylvia D. Hall-Ellis, Colorado Community College System. American Council on Education, $13,000 (2015)

Internationalization in Higher Education. Researcher: Samuel D. Museus. Technical reviewer for MCE: Sylvia D.
Hall-Ellis. University of Denver, Office of Internationalization, $8,000 (2014-2015)

International Perspectives on Bilingual Education. Researcher: Sharolyn Pollard-Durodola. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Internationalization, $3,700 (2014-2015)

Cultivating Culturally Relevant and Responsive Curriculum and Pedagogy in College. Researcher: Samuel Museus.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, iRise Grant, $5,000 (2014-2015)

Project EMERGE (Educational Model for Evaluation and Replicability in Gifted Environments). Research team:
Norma Hafenstein (PI) and Bruce Uhrmacher. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Lynde and
Harry Bradley Foundation, $235,000 (2014-2015)

Collecting Asian American Refugee Stories. Researcher: Samuel Museus. Technical reviewer for MCE: Sylvia D.
Hall-Ellis. American Educational Research Association, Research Grant, $5,000 (2014-2015)

Developing Expertise in Teaching K-5 Mathematics. Research team: Julie Sarama (PI) and Douglas H. Clements
(Co-PI), in partnership with the School of Education at the University of Michigan. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. National Science Foundation, $130,344 (2013-2015)

Investigation of the Long-Term Outcomes for Special Education Students. Researcher: Antonio Olmos-Gallos.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. Jefferson County School District, Office of Assessment,
$40,000 (2014)

Refiigee Community Collaboration. Researcher: Vicki Tomlin (PI) in partnership with the African Community
Center and Jewish Family Service. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver,
Center for Community Engagement and Service Learning, $14,854 (2014-2015)
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Access to Mathematics for All. Research team: Richard S. Kitchen (PI), Nicole M. Russell (Co-PI), and Terrence
Blackman (Co-PI), Curriculum Studies and Teaching Program, Morgridge College of Education; Alvaro Arias
(Co-PI, Department of Mathematics); and, James Gray (Co-PI), Department of Mathematics, Community
College of Aurora. Technical reviewer for MCE: Sylvia D. Hall-Ellis. National Science Foundation, The Robert
Noyce Scholarship Program, Capacity Building Project, $349,926 (2014-2016)

Cognitive Test Battery for Intellectual Disabilities. Research team: Karen Riley (PI), Lyndsay Agans, Jessica
Lerner, and Karin Dittrick-Nathan in partnership with David Hessl (PI), The MIND Institute at the University of
California — Davis, and Elizabeth Berry-Kravis, Rush University Medical Center. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. National Institutes of Health, Outcome Measures for Use in Treatment Trials for
Individuals with Intellectual and Developmental Disabilities (R01), $2,499,996 ($588,672 at DU) (2014- 2019)

Broadening Participation in Engineering among Women and Latino/as: A Longitudinal, Multi-Site Study.
Researcher: Patton Garriott (PI) in partnership with the University of North Dakota and the University of
Missouri. Technical reviewer for MCE: Sylvia D. Hall-Ellis. National Science Foundation, HER Core Research,
$677,390 (569,992 at DU) (2014-2019)

Designing a Teacher Evaluation System to Improve Teacher Effectiveness for Culturally and
Linguistically Diverse Learners. Research team: Maria del Carmen Salazar (PI), Jessica Lerner, and Kathy

Green. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Professional Research
Opportunities for Faculty, $29,988 (2014-2016)

Developing a College-Going Culture in Latina/O Families: Exploring the Influence of Funds of

Knowledge on Family Outreach Programs. Researcher: Judy Marquez Kiyama. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. University of Denver, Professional Research Opportunities for Faculty, $18,720
(2014-2016)

Assessment of Quality of Life in Neutral Implantation Surgery for the Treatment of Parkinson's Disease. Researcher:
Cynthia McRae. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Office of
Internationalization, $3,967 (2014-2015)

Pura Vida: Cloud Forest, Curriculum and Cross-Cultural Study. Research team: Norma Hafenstein (PI) and Bruce
Uhrmacher (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Office of
Internationalization, $8,000 (2014-2015)

Online Course Development for Curriculum and Instruction. Researcher: Ruth Chao. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University of Denver, Office of Teaching and Learning, $3,000 (2014)

Online Course Development for Curriculum and Instruction. Researcher: Maria del Carmen Salazar. Technical
reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Teaching and Learning, $3,000 (2014)

Online Course Development for Curriculum and Instruction. Researcher: Jessica Lerner. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Teaching and Learning, $3,000 (2014)

Online Course Development for Curriculum and Instruction. Researcher: Duan Zhang. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Teaching and Learning, $3,000 (2014)

The Mathematics Education of African Americans, 1866 — 1954. Researcher: Nicole M. Russell. Technical reviewer
for MCE: Sylvia D. Hall-Ellis. National Academy of Education, Spencer Foundation Postdoctoral Fellowship,
$55,000 (2014-2016)
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Early Childhood Care and Education Study. Research team: Carrie Germeroth (PI), Melissa Mincic, and Douglas H.
Clements. Technical reviewer for MCE: Sylvia D. Hall-Ellis. State of North Dakota, Department of Public
Instruction, $73,500 (2013-2014)

Graduate Level Specialty in Addiction Counselor Training with Emphasis on Integration of Native American
Specific Content. Research team: Ruth Chao (PI) and Michael J. Faragher (Co-PI). Technical reviewer for MCE:
Sylvia D. Hall-Ellis. The Galena Foundation, $289,732 (2013-2016)

The Collecting Asian American and Pacific Islander Refugee Stories (CARS) Project. Researcher: Samuel Museus.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Center for Community Engagement
and Service Learning, $15,000 (2014)

Parents in Transition: A Multiple Case Study of Parent and Family Orientation Programs. Researcher: Judy
Marquéz Kiyama. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Faculty Research
Fund, $1,500 (2014-2015)

The Sistah Network: Black Women Graduate Students Supporting and Retaining Each Other. Researcher; Nicole M.
Russell. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Faculty Research Fund,
$2,708 (2014-2015)

Evaluation of the Northeast Denver Babies Ready for College Program. Research team: Carrie Germeroth (PI),
Melissa Mincic, and Douglas H. Clements. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Mile High
Montessori, $9,922 (2013-2014)

Developing Teaching Expertise in K-5 Mathematics. Research team: Julie Sarama (PI) and Douglas Clements
(University of Denver), in partnership with Timothy Boerst (PI), Meghan Shaughnessy, Deborah Ball, Hyman
Bass (School of Education at the University of Michigan). Technical reviewer for MCE: Sylvia D. Hall-Ellis.
National Science Foundation, $449,827 ($130,344 at the University of Denver (2013-2015)

Early Learning Care and Education Study Program Grant for the State of North Dakota. Research team: Carrie
Germeroth (PI), Melissa Mincic, and Sheridan Green. Technical reviewer for MCE: Sylvia D. Hall-Ellis. State
of North Dakota Department of Public Instruction, $73,500 (2013-2014)

Local Professional Learning Community for School Leaders. Research team: Susan Korach (PI), Kristina Hesbol,
and Rebecca McClure. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Education Development Center,
$10,950 (2013)

Healthy Eaters, Lifelong Movers 2: Implementing Evidence-Based School Environment, Policy, and Curricular
Changes to Increase Opportunities for Healthy Eating and Physical Activity in Low Income, Rural Colorado.
Research team: Elaine Berlansky, University of Colorado at Denver (PI), Nicholas Cutforth, University of
Denver (Co-PI), and Allison Reeds. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Health
Foundation, $3,103,108 (2013-2017)

Hughes Rare Books Library Room Renovation in the Sturm College of Law. Project team: Patti H. Marks, Sylvia D.
Hall-Ellis, and Leigh Elliott. Mabel T. Hughes Charitable Trust, $34,000 (2013-2014)

The Promise Center Partnership with the Marsico Institute for Early Learning and Literacy and the City and
County of Denver. Research team: Karen Riley (PI), Douglas H. Clements (Co-PI), and Sheridan Green.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. The Piton Foundation, $223,468 (2013-2014)

Center of Excellence for Problem Gambling. Research team: Ruth Chao (PI) and J. Mike Faragher. Technical
reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Department of Behavioral Health, $68,021 (2012-2013)
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United Way Implementation and Validation Review. Research team: Douglas H. Clements (PI), Amanda Moreno,
and Sheridan Green. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Mile High United Way, $19,737 (2013)

Math/Science Partnership in Rural Districts. Research team: Kristen Bunn (PI, Eagle County Schools), Paul
Michalec (Co-PI), and Alegra Reiber. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Department
of Education, Colorado’s Mathematics and Science Partnership Program, $750,000 (2013-2014)

Mathematics and Science Education of African Americans. Research team: Nicole Russell (PI), Sylvia D. Hall-Ellis,
Steve Fisher (Penrose Library). Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver,
Professional Research Opportunities for Faculty, $29,994 (2013-2015)

Online Course Development for Curriculum and Instruction. Researcher: Nicole Russell. Technical reviewer for
MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Teaching and Learning, $3,000 (2013)

Discourse and Opportunity: Undocumented Students and Higher Education Policy. Researcher: Ryan Gildersleeve.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. National Academy of Education, Spencer Foundation
Postdoctoral Fellowship, $55,000 (2012-2014)

An Anthropological Study of the Latino Graduation Ceremony. Researcher: Ryan Gildersleeve. Technical reviewer
for MCE: Sylvia D. Hall-Ellis. Spencer Foundation, $39,900 (2012-2013)

Fragile-X and Pharmaceutical Company: Clinical Trial of AFQ056. University of California — Davis Children’s
Hospital MIND Institute (Sacramento), Children’s Hospital Denver, and Rush Children’s Hospital at Rush
University Medical Center (Chicago). Karen Riley, PI. Technical reviewer for MCE: Sylvia D. Hall-Ellis.
Novartis Pharmaceuticals Corporation, $394,206 (2012-2014)

Project Engage, Phase 2, a DAPRA Grant in partnership with Total Immersion Systems, Inc., and Texas A&M
University. Research team: Karen Riley (PI) and Lyndsay Agans (Co-PI). Technical reviewer for MCE: Sylvia
D. Hall-Ellis. U.S. Department of Defense, $60,000 (2011-2013)

International School Psychology Practicum Exchange. Researcher: Gloria L. Miller. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University of Denver, Center for Community Engagement and Service Learning, $14,951
(2012-2013)

Online Course Development for Curriculum and Instruction. Research team: Bruce Uhrmacher (PI) and Norma
Hafenstein (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Office of Teaching
and Learning, $18,193 (2012-2014)

Writers in the Schools. Research team: Karen Riley (PT) and Amanda Moreno (Co-PI).Technical reviewer for MCE:
Sylvia D. Hall-Ellis. Colorado Humanities, $4,965 (2012-2013)

Learning Ecosystem Validation Grant. Research team: Karen Riley (PI), Lyndsay Agans, Kent Seidel, and Shimelis
Assefa. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Bill & Melinda Gates Foundation, $315,000 (2012-
2013)

Project Words of Oral Reading and Language Development (WORLD). Research team: Jorge E. Gonzalez (PI),
Texas A&M University; Laura Saenz (Co-PI), University of Texas — Pan American; and, Sharolyn Pollard-
Durodola (Co-PI), University of Denver. Technical reviewer for MCE: Sylvia D. Hall-Ellis. U.S. Department of
Education, Institute of Education Sciences, $53,354 (2012-2015); award $640,718, transfer from Texas A&M
University
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Increasing the Efficacy of an Early Mathematics Curriculum with Scaffolding Designed to Promote Self-Regulation.
Research team: Douglas H. Clements (PI) and Julie Sarama (Co-PI). Technical reviewer for MCE: Sylvia D.
Hall-Ellis. U.S. Department of Education, Institute of Education Sciences, $1,445,315 (2008-2014); award
$4,541,975, transfer from University at Buffalo, The State University of New York

Using Rule Space and Poset-based Adaptive Testing Methodologies to Identify Ability Patterns in Early
Mathematics and Create a Comprehensive Mathematics Ability Test. Research team: Douglas H. Clements (PI)
and Julie Sarama (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. National Science Foundation,
$323,791 (2010-2014); award $1,194,944, transfer from University at Buffalo, The State University of New
York

Comprehensive Postdoctoral Training in Scientific Education Research. Researcher: Julie Sarama (PI). Technical
reviewer for MCE: Sylvia D. Hall-Ellis. U.S. Department of Education, Institute of Education Sciences,
$133,458 (2010-2014); award $613,353, transfer from University at Buffalo, The State University of New York

Longitudinal Study of a Successful Scaling Up Project: Extending TRIAD. Research team: Douglas H. Clements
(PI), Julie Sarama (Co-PI), and Abt Associates (Carolyn Layzer, Fatih Unlu, Laurie Bozzi, Lily Fesler, Alina
Martinez, Cristofer Price, James van Orden). Technical reviewer for MCE: Sylvia D. Hall-Ellis. Institute of
Education Sciences, $384,940 (2011-2015; award $1,250,286, transfer from University at Buffalo, The State
University of New York

Early Childhood Education in the Context of Mathematics, Science, and Literacy. Research team: Julie Sarama (PI),
Douglas H. Clements (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. National Science Foundation,
$990,020 (2010-2014; award $2,285,228, transfer from University at Buffalo, The State University of New York

Early Childhood Clearinghouse Information Center Redesign. Research team: Karen Riley (PI) and Amanda
Moreno (Co-PI).Technical reviewer for MCE: Sylvia D. Hall-Ellis. Office of the Lt. Governor of Colorado,

$12,000 (2012-2013)

Morgridge Rural Educational Leadership Initiative. Research team: Lyndsay Agans (PI), Linda Brookhart (Co-PI),
Susan Korach, and Rebecca McClure. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Morgridge Family
Foundation, $100,000 (2012-2014)

Center of Excellence for Problem Gambling. Research team: Patrick Sherry (PI) and J. Mike Faragher. Technical
reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Department of Behavioral Health, $55,000 (2012-2013)

Intermodal Transportation Institute Research Initiatives. Researcher: Patrick Sherry. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University Transportation Centers Program, Research and Innovative Technology
Administration, U.S. Department of Transportation. $600,000 (2012-2014)

Mile High United Way Social Innovation Fund Early Literacy Initiative. Gloria L. Miller, PI, Amanda Moreano,
Kim Hartnett-Edwards, and Sheridan Green. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Mile High
United Way, $89,992 (2012-2013)

International School Psychology Practicum Exchange. Researcher: Gloria L. Miller. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University of Denver, Center for Community Engagement and Service Learning, $1,000
(2012-2013)

Refugee Student Art Outreach. Researcher: Karin Dittrick-Nathan. Technical reviewer for MCE: Sylvia D. Hall-
Ellis. University of Denver, Faculty Research Fund, $3,000 (2012-2013)

Resistance, Resilience, and Reciprocity: Centering the Voices of Black Doctoral Women with Faculty Aspirations.
Researcher: Nicole M. Russell. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Faculty
Research Fund, $2,965 (2012-2013)
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Assessing Learning through Student Notebooks. Research team: Keith Miller, Nancy Sasaki, and Kathy Green.
Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Professional Research Opportunities
for Faculty, $30,000 (2012-2014)

International School Psychology Practicum Exchange. Researcher: Gloria L. Miller. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University of Denver, Office of Internationalization, $2,000 (2012-2013)

ELO in Colorado. Research team: Cynthia Hazel and Duan Zhang. Technical reviewer for MCE: Sylvia D. Hall-
Ellis. Colorado Legacy Foundation, $150,000 (2012-2013)

Creating Online LIS Courses. Research team: Mary C. Stansbury (PI), Shimelis Assefa, Denise Anthony, Xiao Hu,
and Krystyna Matusiak. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Center for
Teaching and Learning, $15,000 (2011-2013)

Maritime Piracy Seminar. Researcher: Ved Nanda, The Nanda Center, Sturm College of Law. Technical reviewer
for Sturm College of Law: Sylvia D. Hall-Ellis. Arsenault Family Foundation, $15,000 (2012-2013).

Early Childhood Librarianship: An Interdisciplinary, Experiential Learning MLIS. Researcher: Mary C. Stansbury
(PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. Laura Bush’s 21st Century Librarians Program, Institute
for Museums and Library Services, $249,066 (2012-2014)

Learning Ecosystem Planning Grant. Research team: Karen Riley (PI), Lyndsay Agans, Kent Seidel, and Shimelis
Assefa. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Bill & Melinda Gates Foundation, $281,217 (2011-
2012)

Advanced Service Learning Practitioner Faculty Grant, Sylvia D. Hall-Ellis, University of Denver, Center for
Community Engagement and Service Learning, $400 (2011)

Evaluating and Enhancing the EspeciallyMe Program. Research team: Lori D. Patton and Nicole Russell. Technical
reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Center for Community Engagement and Service
Learning, Public Good Fellowship Grant, $24,780 (2012)

Choosing Excellence: Let Every Child Bloom. Research team: Shimelis Assefa (PI) and Mary C. Stansbury (Co-PI).
Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Center for Community Engagement
and Service Learning, Public Good Grant, $7,657 (2012)

K-8 STEM Content Specific Professional Development to Improve Elementary Student Achievement. Research team:
Kent Seidel (PI), Nicole Russell (Co-PI), Kimberly Hartnett-Edwards, Paul Michalec, Jeff Farmer, Keith Miller,
Alegra Reiber, and Nancy Sasaki. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Department of
Education, Improving Teacher Quality Grant, (Title Il ESEA), $307,299 (2011-2012)

Building a Better Principal Pipeline to Boost Student Achievement. Researcher: Susan Korach. Technical reviewer
for MCE: Sylvia D. Hall-Ellis. Denver Public Schools; a subcontract from the Wallace Foundation Grant,
$170,000 (2011-2017)

Center of Excellence for Problem Gambling. Research team: J. Mike Faragher (Co-PI) and Bobbie Vollmer (PI).
Technical reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Department of Behavioral Health, $79,999 (2011-
2012)

An Exploration of Novice Teachers' Core Competencies: Impacts on Student Achievement, and Effectiveness of
Preparation. Research team: Kent Seidel (PI), Kathy Green (Co-PI), Kimberly Hartnett-Edwards, and Duan
Zhang. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Institute of Education Sciences, Effective Teachers
and Effective Teaching, $990,987 (2012-2015)
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Project Engage, a DAPRA Grant in partnership with Total Immersion Systems, Inc., and Texas A&M University.
Research team: Karen Riley (PI) and Lyndsay Agans (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis.
U.S. Department of Defense, $49,964 (2011-2014)

User-centered Evaluation of Music Search Engines. Researcher: Xiao Hu. Technical reviewer for MCE: Sylvia D.
Hall-Ellis. University of Denver, Faculty Research Fund, $2,931 (2011-2012)

Educational Practicum in Vietnam and China to Promote the Inclusion of Young Children with Disabilities.
Researcher: Gloria L. Miller. Technical reviewer for MCE: Sylvia D. Hall-Ellis. University of Denver, Office of
Internationalization, $5,000 (2011-2012)

Evaluation of Colorado’s Enhancing Quality in Infant-Toddler (EQIT) Initiative. Research team: Virginia R.
Maloney and Amanda Moreno. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Buell Foundation, $395,884
(2011-2013)

Creating Engaging Environments to Teach Pre-Algebra Mathematics to Elementary Students. Research team:
Alvaro Arias, Mario Lépez, Maria del Carmen Salazar, and Lyndsay Agans. Technical reviewer for MCE:
Sylvia D. Hall-Ellis. University of Denver Interdisciplinary Grant, $60,000 (2011-2012)

Morgridge Education Technology Accessible (META) Resource Project. Research team: Lyndsay Agans (PI) and
Shimelis Assefa (Co-PI). Technical reviewer for MCE: Sylvia D. Hall-Ellis. Morgridge Family Foundation,
$36,000 (2011)

MCE Connect: A 21°" Century Framework for Faculty Development. Research team: Bruce Uhrmacher (PI),
Shimelis Assefa (Co-PI), Lyndsay Agans (Co-PI), Kimberly Hartnett-Edwards, Norma Hafenstein, Xiao Hu,
Paul Michalec (Co-PI), Maria del Carmen Salazar (Co-PI), and Sandra Snyder-Mondragon. Technical reviewer
for MCE: Sylvia D. Hall-Ellis. University of Denver, Center for Teaching and Learning, $22,355 (2011-2012)

Parent Education and Parent Leadership and Advocacy. Research team: Virginia Maloney (PI) and Amanda
Moreno, Marsico Institute for Early Learning and Literacy. Technical reviewer for MCE: Sylvia D. Hall-Ellis.
Colorado Health Foundation, $27,358 (2010-2011)

Intentional School Culture. Researcher: Cynthia Hazel. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Denver
Public Schools, $38,040 (2010-2011)

Healthy Eaters, Lifelong Movers: Implementing Evidence-Based School Environment, Policy, and Curricular
Changes to Increase Opportunities for Healthy Eating and Physical Activity in Low Income, Rural Colorado.
Research team: Elaine Berlansky, University of Colorado at Denver (PI), Nicholas Cutforth, University of
Denver (Co-PI), and Allison Reeds. Technical reviewer for MCE: Sylvia D. Hall-Ellis. Colorado Health
Foundation, $1,683,277 (2011-2014)

Second Life Learning Community. Research team: Don McCubbrey (PI), Sylvia D. Hall-Ellis (Co-PI), Walter
LaMendola, and Paul Novak. University of Denver, Center for Teaching and Learning, $13,000 (2010-2011)

Reintroducing the Value of Law Librarians to Academic and Public Librarians in Colorado through the
Identification and Use of Emerging Technologies. Research team: Sylvia D. Hall-Ellis (Co-PI), Stacey L.
Bowers (PI), and Christopher Hudson, in partnership with Denver Public Library, Arapahoe Library District, and
the Colorado State Supreme Court Library. University of Denver, Center for Community Engagement and
Service Learning, $5,773 (2010-11)

Reintroducing the Value of Law Librarians to Public Librarians through the Identification and Use of Emerging
Technologies and Resources. Research team: Stacey Bowers (PI) and Sylvia D. Hall-Ellis (Co-PI). American
Association of Libraries, Wolters Kluwer Law & Business Grant Program, $2,725 (2010-2011)
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Faculty Service Learning Pod. Research team: Maria del Carmen Salazar and Nicholas Cutforth (Curriculum and
Instruction Program), Frank Tuitt (Higher Education Program), Cynthia Hazel and Gloria Miller (Child, Family,
and School Psychology Program), and Sylvia D. Hall-Ellis (Library and Information Science Program).
University of Denver, Center for Community Engagement and Service Learning, $8,000 (2010-2011)

Lincoln Collaborative. Research team: Antonio Esquibel (Principal, Lincoln High School), Maria del Carmen
Salazar (Curriculum and Instruction Program), and. Sylvia D. Hall-Ellis. School Improvement Grant, Denver
Public Schools, $375,000 (2010-2012)

Future LEADers of America: Leaders III. Research team: Denver Public Library (Kristen Svendson, PI), the
University of Denver (Sylvia D. Hall-Ellis), the Colorado Chapter of REFORMA (Orlando Archibeque), and the
Colorado Association of Libraries (Martin Garnar). Laura Bush’s Recruiting Librarians for the 21 Century
Program, Institute for Museums and Library Services, $988,366 (2009-2012)

Teaching for Success in the Library Environment: LIS 4030 in Library 2.0. Research team: Deborah S. Grealy (PI)
and Sylvia D. Hall-Ellis (Co-PI). University of Denver, Center for Teaching and Learning, $ 9,350 (2009-10)

Writing Group Faculty Grant, Sylvia D. Hall-Ellis, University of Denver, Center for Community Engagement and
Service Learning, $750 (2008-2009)

Collaborative Learning Faculty Grant, Sylvia D. Hall-Ellis, University of Denver, Center for Teaching and
Learning, $1,500 (2008)

Connecting Information Literacy to Learning. Research team: Lori Micho, Merrie Valliant, Amanda Samland, and
Sylvia D. Hall-Ellis. Colorado State Library, LSTA Discretionary Grant Program, $19,548 (2008-2009)

Law Librarianship Fellows Program. Research team: Sylvia D. Hall-Ellis (PI), Stacey Bowers (Co-PI), and
Christopher Hudson, Westminster Law Library. Laura Bush’s 215 Century Librarians Program, Institute for
Museums and Library Services, $999,370 (2008-2012)

Grant Writing in a Cooperative Learning Environment. Sylvia D. Hall-Ellis. University of Denver, Center for
Teaching and Learning, $2,000 (2008-2009)

Project Homeless Connect 6 Event Evaluation. Research team: Sylvia D. Hall-Ellis and Duan Zhang. University of
Denver Center for Community Engagement and Service Learning, $9,785 (2008)

Project Ecuador: International Learning Service Libraries — A Faculty Development Experience in Ecuador. Sylvia
D. Hall-Ellis, Office of Internationalization, University of Denver, $600 (2007)

Project Ecuador: International Learning Service Libraries — A Faculty Development Experience in Ecuador. Sylvia
D. Hall-Ellis, International Service Learning Office, University of Denver, $400 (2007)

Project Homeless Connect 5 Event Evaluation. Research team: Sylvia D. Hall-Ellis and Duan Zhang. University of
Denver Center for Community Engagement and Service Learning, $1,000 (2007)

Project Homeless Connect 4 Event Evaluation. Research team: Sylvia D. Hall-Ellis and Duan Zhang. University of
Denver Center for Community Engagement and Service Learning, $4,595 (2007)

Future LEADers of America: Leaders II. Research team: Denver Public Library (Kristen Svendson, PI), the
University of Denver (Sylvia D. Hall-Ellis), and the Colorado Chapter of REFORMA (Orlando Archibeque).
Laura Bush’s Recruiting Librarians for the 21* Century Program, Institute for Museums and Library Services,
$988,518 (2007-2010)
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Strategic Planning Assistance for the Denver Medical Library. Sylvia D. Hall-Ellis. Denver Medical Library, Inc.,
$30,000 (2006-2007)

Destiny Software for JMAC Student Lab. Sylvia D. Hall-Ellis, gift from the Sagebrush Corporation, Minneapolis,
Minnesota, $10,000 (2006)

Libraries: Tools for Education and Development Worldwide: A Faculty Development Experience in France. Sylvia
D. Hall-Ellis, Office of Internationalization, University of Denver, $800 (2005)

Denver Public Library: Opportunities for Change. Sylvia D. Hall-Ellis, Colorado Community Based Research
Network, $2,000 (2005)

Future LEADers of America. Research team: Denver Public Library (Letty Icolari and Steve Taylor, PIs), Emporia
State University (Jim Agee), and the University of Denver (Sylvia D. Hall-Ellis). Recruiting Librarians for the
21% Century Program, Institute for Museums and Library Services, $670,315 (2005-2008)

American Association of University Professors Summer Institute Professional Development Grant. Sylvia D. Hall-
Ellis, American Association of University Professors, $300 (2005)

Beta Phi Mu Alumni Tea. Sylvia D. Hall-Ellis, gift from the Office of Alumni and Parent and Relations, University
of Denver, $2,000 (2005)

Spectrum Software for LIS Student Lab. Sylvia D. Hall-Ellis, gift from the Sagebrush Corporation, Minneapolis,
Minnesota, $5,000 (2005)

Developing Research Capacity in Community Organizations and Residents through Training and Technical
Assistance. Nicholas J. Cutforth (PI) and Sylvia D. Hall-Ellis. Piton Foundation, $25,000 (2005-2006)

Libraries: Tools for Education and Development Worldwide: A Faculty Development Experience in Argentina.
Sylvia D. Hall-Ellis, Office of Internationalization, University of Denver, $500 (2004)

Developing Research Capacity in Community Organizations and Residents through Training and Technical
Assistance. Research team: Nicholas J. Cutforth (PI), Gary Lichtenstein and Sylvia D. Hall-Ellis, Piton
Foundation, $25,000 (2003-2004)

Increasing Spanish-Speaking and Hispanic Diversity among Library and Information Science Students at the
University of Denver: Development of a Student Recruitment Model. Researcher: Sylvia D. Hall-Ellis (PI),
Office of Multicultural Excellence, University of Denver, $2,750 (2003-2004)

Collection Development Enrichment to Support the Cataloging & Classification Specialization and School
Librarianship within the Library & Information Science Program at the University of Denver. Research team:
Sylvia D. Hall-Ellis (PI) and Deborah S. Grealy. Women'’s Library Association, University of Denver, $4,000
(2003)

Collection Development Enrichment to Support the Library & Information Science Program at the University of
Denver. Research team: Deborah S. Grealy (PI) and Sylvia D. Hall-Ellis. Women’s Library Association,
University of Denver, $4,000 (2001)

Wireless LAN for Library Education. Research team: Deborah S. Grealy (PI) and Sylvia Hall-Ellis. University of
Denver, Center for Teaching and Learning, $24,000 (2001-2002)
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Upward Bound — A Program for South Texas Youth. Research team: Monte Churchill, Executive Director of
Community Relations; Gary R. Sauceda, Outreach Coordinator; Raymond Hernandez, (PI) Associate Dean for
Student Success; and Sylvia D. Hall-Ellis, South Texas Community College (McAllen, Texas). U.S. Department
of Education, Office of Postsecondary Education, $2,672,003 (1999-2003)

Write Now! Improving Elementary Students' Writing Skills. Research team: Caryl G. Thomason, Assistant
Superintendent (PI); Karen Tankersley, Principal; and, Hal Anderson, Director of Technology, Cheyenne
Mountain School District 12 (Colorado Springs, Colorado); and Sylvia D. Hall-Ellis. Colorado Department of
Education, Educational Telecommunications Unit, $189,453 (1999-2001)

Operation Quick Start -- Distance Learning in Rural Colorado. Research team: Randal Weigum, Technology
Coordinator (PI); Bonnie Barns, Director of Federal Programs and Staff Development; and, Adam "Joe" Raskop,
Executive Director, Southeastern Board of Cooperative Educational Services (Lamar, Colorado); and Sylvia D.
Hall-Ellis. Colorado Department of Education, Educational Telecommunications Unit, $400,000 (1999-2001)

Advanced Technological Training for Information Professionals for the 21°" Century. Research team: Mario Reyna,
Division of Business Director (PI) and Sylvia D. Hall-Ellis, South Texas Community College (McAllen, Texas).
Phi Delta Kappa and the National Science Foundation, $250,000 (1999-2001)

Working Connections — Training Information Technologies Professionals for the 21*' Century. Research team:
Mario Reyna, Division of Business Director (PI) and Sylvia D. Hall-Ellis, South Texas Community College
(McAllen, Texas). Microsoft Corporation and the American Association of Community Colleges,
$1,147,775(1999-2001)

The ROAD (Research Oriented Amplification of Development to Literacy) Program. Research team: Deborah J.
Leong (PI), Metropolitan State University; Elena Bodrova, Metropolitan State University; Dmitri Semenov,
Robert J. Marzano, and Sylvia D. Hall-Ellis, Mid-continent Regional Educational Laboratory (Aurora,
Colorado). Hewlett-Packard Foundation, $25,000 (1998-1999)

Press to Literacy. Research team: Deborah J. Leong (PI), Metropolitan State University; Elena Bodrova,
Metropolitan State University; Dmitri Semenov, Robert J. Marzano, and Sylvia D. Hall-Ellis, Mid-continent
Regional Educational Laboratory (Aurora, Colorado). The Denver Post and the Robert S. McCormick
Foundation, $49,818 (1998-1999)

International Telementor Center. Research team: David Neils, David B. Frost (PI), and Sylvia D. Hall-Ellis, Mid-
continent Regional Educational Laboratory (Aurora, Colorado). Hewlett-Packard Philanthropy, $100,000 (1998-
1999)

America Reads: Providing Tutor Training for the America Reads Challenge. Research team: Louis F. Cicchinelli
(PI) and Sylvia D. Hall-Ellis, Mid-continent Regional Educational Laboratory (Aurora, Colorado). U.S.
Department of Education, Office of Educational Research and Improvement, $306,000 (1998-1999)

Comprehensive School Reform. Research team: Louis F. Cicchinelli (P1), J. Timothy Waters, and Sylvia D. Hall-
Ellis, Mid-continent Regional Educational Laboratory (Aurora, Colorado). U.S. Department of Education, Office
of Educational Research and Improvement, $285,000 (1998-1999)

Sustainable Energy Education (SEE) Program for Grades 4-8: Preparing Today’s Youth for Lifelong Learning and
Responsible Actions in Energy Conservation. Research team: Mary Gromko, Colorado Department of
Education; Gene McCarthy, Rocky Flats Field Office, U.S. Department of Energy; Gina Kissell, National
Renewable Energy Laboratory; and Barbara L. McCombs (PI), Janet L. Bishop, and Sylvia D. Hall-Ellis, Mid-
continent Regional Educational Laboratory (Aurora, Colorado). State of Colorado Governor’s Office for Energy
Conservation, $499,936 (1997-1999)
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Review of Kansas Curriculum Standards in Mathematics and Language Arts. Research team: Robert J. Marzano
(PI), John S. Kendall, David B. Frost, and Sylvia D. Hall-Ellis, Mid-continent Regional Educational Laboratory
(Aurora, Colorado). Submitted to the Kansas State Department of Education, $25,903 (1998)

International Telementor Center. Research team: David Neils, John Kuglin, Chris Rapp, David B. Frost (PI), and
Sylvia D. Hall-Ellis, Mid-continent Regional Educational Laboratory (Aurora, Colorado). Hewlett-Packard
Company, $54,752 (1998)

Genesis Mission.: Education Public Outreach. Developed in partnership by the Jet Propulsion Laboratory, California
Institute of Technology, Los Alamos National Laboratory, Lockheed Martin Astronautics, and the Mid-
continent Regional Educational Laboratory (Aurora, Colorado). Research team: John T. Sutton (PI), Alice
Krueger, Martha Henry, Greg Rawls, Shae Isaacs, Jeff Johnson, Deb Jordan, Arlene Mitchell, David B. Frost,
Jana Caldwell, J. Timothy Waters, and Sylvia D. Hall-Ellis. National Aeronautics and Space Administration,
$139,700,000; subcontract award, $4,750,000 (1997-2007)

North Dakota Mathematics Assessment Project. Developed in partnership by the North Dakota Department of
Education and Mid-continent Regional Educational Laboratory (Mid-continent Regional Educational
Laboratory). Research team: Ann Clapper, Clarence Bina, Greg Gallagher, North Dakota Department of
Education; Don Burger (P1), Hillary Michaels, and Sylvia D. Hall-Ellis, Mid-continent Regional Educational
Laboratory (Aurora, Colorado). U.S. Office of Education, $1,618,214; subcontract award, $389,076 (1997-
2001)

Pacific Resources for Education and Learning Distance Education: Project Evaluation. Developed in partnership
by the Pacific Educational Community, the Pacific Resources for Education and Learning (PREL), and Mid-
continent Regional Educational Laboratory (McREL). Research team: John W. Kofel (PI), Executive Director,
PREL; J. Timothy Waters, Executive Director; Joan Buttram, Robert Keller, and Sylvia D. Hall-Ellis, Mid-
continent Regional Educational Laboratory (Aurora, Colorado). U.S. Office of Education, Star Schools Program,
$10,000,000; subcontract award, $500,000 (1997-2002)

Identification of Bilingual Gifted and Talented Children: A Comprehensive School Grants for Bilingual Education.
Developed in partnership by Hidalgo (Texas) ISD, Los Fresnos (Texas) CISD, Progreso (Texas) ISD, University
of Texas — Pan American (Edinburg, Texas), and Education Service Center, Region One (Edinburg, Texas).
Research team: Hilda Medrano, Dean, College of Education, University of Texas — Pan American; Linda
Phemister (PI), Janie Navarro, and Sylvia D. Hall-Ellis, Education Service Center, Region One. U.S. Department
of Education, Office of Bilingual Education and Minority Languages Affairs, $1,670,633 (1997-2002)

Academics 2000: First Things First -- The Texas Goals 2000. Developed for Jim Hogg (Hebbronville, Texas)
County ISD, Mirando City (Texas) ISD, and San Isidro (Texas) ISD. Research team: Hilda Medrano, Dean,
College of Education, University of Texas - Pan American (Edinburg, Texas); Angie Lehmann, Amy Mares,
Ellen Gonzalez (PI), and Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg, Texas). Texas
Education Agency, $339,987 (1997-2000)

Southwestern Bell’s Learning Communities Initiative. Developed for Tech Prep of the Rio Grande Valley, Inc.
(Harlingen, Texas); the Center for Professional Teacher Development, University of Texas — Brownsville;
Teach for America — Rio Grande Valley (McAllen, Texas); and Education Service Center, Region One
(Edinburg, Texas). Research team: Patricia G. Bubb, Executive Director (PI), Tech Prep of the Rio Grande
Valley; Martin Winchester, Executive Director, Teach for America — Rio Grande Valley; Aileen Johnson,
Director, School of Education, University of Texas — Brownsville; and Sylvia D. Hall-Ellis. Southwestern Bell
Foundation, $100,000 (1997-1998)
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Texas School to Work: Regional Implementation. Developed for Tech Prep of the Rio Grande Valley, Inc.
(Harlingen), South Texas Community College (McAllen), Texas State Technical College (Harlingen), Texas
Southmost College (Brownsville), Empowerment Zone of the Rio Grande Valley (Mercedes), Project VIDA
(Weslaco), Youth Fair Chance (McAllen), and Education Service Center, Region One (Edinburg). Research
team: Patricia G. Bubb (PI), Tech Prep of the Rio Grande Valley; Stephen Vassberg, Texas State Technical
College; Ellen Trevino, Youth Fair Chance; Wanda Garza, Project VIDA; Leonardo Olivares, University of
Texas — Pan American; Michael Bell, South Texas Community College; and Sylvia D. Hall-Ellis. Texas
Workforce Commission, $4,250,000 (1997-2002).

Comprehensive Bilingual Education Grant for Hidalgo ISD and Roma ISD. Developed for Hidalgo (Texas) ISD,
Roma (Texas) ISD, College of Education, University of Texas — Pan American (Edinburg, Texas), and
Education Service Center, Region One (Edinburg, Texas). Research team: Tomas Thomas (PI), Director, Office
of Bilingual Education and Sylvia D. Hall-Ellis. U.S. Department of Education, Office of Bilingual Education
and Minority Languages Affairs, $1,531,361 (1997-2002)

Lopez High School, Porter High School, Rivera High School, Central Middle School, and Perkins Middle School,
Brownsville (Texas) Independent School District. Telecommunications Infrastructure Fund Board, $1,473,611
(1997-1998)

Donna High School, Todd Middle School, and Solis Middle School, Donna (Texas) Independent School District.
Telecommunications Infrastructure Fund Board, $704,052 (1997-1998)

Memorial Middle School and Nellie Schunior Middle School, La Joya Independent School District (Texas).
Telecommunications Infrastructure Fund Board, $293,641 (1997-1998)

Martin High School, Christen Middle School, Cigarroa Middle School, Lamar Middle School, Laredo (Texas)
Independent School District. Telecommunications Infrastructure Fund Board, $1,200,000 (1997-1998).

Lasara Middle School, Lasara (Texas) Independent School District. Telecommunications Infrastructure Fund Board,
$246,210 (1997-1998)

Los Fresnos High School and Resaca Middle School, Los Fresnos (Texas) Consolidated Independent School
District. Telecommunications Infrastructure Fund Board, $500,000 (1997-1998)

Lyford Junior High School, Lyford (Texas) Independent School District. Telecommunications Infrastructure Fund
Board, $354,997 (1997-1998)

Travis Middle School, McAllen (Texas) Independent School District. Telecommunications Infrastructure Fund
Board, $269,139 (1997-1998)

Mission High School, Mission (Texas) Independent School District. Telecommunications Infrastructure Fund
Board, $297,010 (1997-1998)

Progreso High School, Progreso (Texas) Independent School District. Telecommunications Infrastructure Fund
Board, $300,000 (1997-1998)

San Perlita High School, San Perlita (Texas) Independent School District. Telecommunications Infrastructure Fund
Board, $293,490 (1997-1998)

Myra Green Junior High School, Raymondville (Texas) Independent School District. Telecommunications
Infrastructure Fund Board, $225,000 (1997-1998)
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Rio Grande City High School, Ringgold Middle School, Gruella Middle School, Rio Grande City (Texas)
Independent School District. Telecommunications Infrastructure Fund Board, $809,934 (1997-1998)

Rio Hondo Junior High School, Rio Hondo (Texas) Independent School District. Telecommunications Infrastructure
Fund Board, $297,024 (1997-1998)

Roma High School, Roma (Texas) Independent School District. Telecommunications Infrastructure Fund Board,
$333,178 (1997-1998)

San Benito High School, Miller Jordan Junior High School, San Benito (Texas) Consolidated Independent School
District. Telecommunications Infrastructure Fund Board, $547,000 (1997-1998)

Santa Maria High School and Santa Maria Middle School, Santa Maria (Texas) Independent School District.
Telecommunications Infrastructure Fund Board, $400,000 (1997-1998)

Salvador High School, United Independent School District (Laredo, Texas). Telecommunications Infrastructure
Fund Board, $250,879 (1997-1998)

Weslaco High School, Cabaza Middle School, Cuellar Middle School, Weslaco (Texas) Independent School
District. Telecommunications Infrastructure Fund Board, $874,242 (1997-1998)

Principals’ Assessment and Training Center. Developed for Education Service Center, Region One (Edinburg,
Texas). Research team: Roberto Zamora, Leonel Barrera, William H. Parry, and Sylvia D. Hall-Ellis. Texas
Principals’ Leadership Initiative, Texas Association of Secondary School Principals, Texas Association of
Elementary School Principals, and the Sid Richardson Foundation. $461,439 (1996-1998)

The Texas Library Connection -- Integrating and Sharing Resources. Developed for Hidalgo County Library System
(McAllen), Cameron County Library System (Brownsville), South Texas Community College (McAllen), the
University of Texas - Pan American (Edinburg), University of Texas — Brownsville, and Education Service

Center, Region One (Edinburg). Research team: William R. McGee, Coordinator, Hidalgo County Library
System; Joe Garcia, Director, Cameron County Library System; Michael D. Bell, Library Director, South Texas
Community College; Eleanor Folger Foster, University Library, University of Texas - Pan American; Jaime Vela
(PI), Director of Instructional Technology and Media Services, Ron Pontius, Instructional Technology, and
Fabiola Fuentes, Media Services, Education Service Center, Region One; and Sylvia D. Hall-Ellis. Office of
Library Media Services, Technology Services, Texas Education Agency. $8,000 (1996-1997)

Developing Leadership Communities for Improving Algebra I for All Students. Developed for a partnership of the
Region One Statewide Systemic Initiative Team. Research team: Noel Villarreal (PI), Eduardo Cancino, and
Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg). Texas Statewide Systemic Initiative for
Reform in Mathematics, Science and Technology Education to The Charles A. Dana Center for Mathematics and
Science Education, The University of Texas at Austin. $25,000 (1996-1997)

Academics 2000: First Things First -- The Texas Goals 2000. Developed for Edinburg (Texas) CISD. Research
team: Hilda Medrano, Dean, College of Education, University of Texas - Pan American (Edinburg); Helen
Jones, Director (PI), Gifted and Talented Education, Edinburg CISD; and Sylvia D. Hall-Ellis, Education
Service Center, Region One (Edinburg). Texas Education Agency, $750,000 (1996-2001)
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Texas Teachers Empowered for Achievement in Mathematics (TEXTEAM) Institute for Algebra I. Developed for
Hidalgo ISD, Jim Hogg (Hebbronville) County ISD, La Joya ISD, La Villa ISD, Lyford ISD, Mission CISD,
Pharr-San Juan-Alamo ISD, Rio Hondo ISD, San Isidro ISD, San Perlita ISD, Santa Maria ISD, Santa Rosa,
Sharyland ISD, Valley View ISD, Webb (Laredo) CISD, Weslaco ISD, and Zapata County (Zapata) ISD.
Research team: Noel Villarreal (PI), Chuck Mclnteer, Ellen M. Gonzalez, Education Service Center, Region One
(Edinburg); and Sylvia D. Hall-Ellis. Charles A. Dana Center for Mathematics and Science Education,
University of Texas - Austin, $15,975 (1996)

Community Learning Center for La Villa, Texas. Developed for Edcouch-Elsa Independent School District.
Research team: Noe Gonzalez (PI), Assistant Superintendent, Edcouch-Elsa Independent School District, and
Sylvia D. Hall-Ellis. Delta Region Subzone, Rio Grande Valley (Texas) Rural Empowerment Zone, $325,000
(1996-1997)

Monte Alto (Texas) Community Learning Center. Developed for Monte Alto Independent School District. Research
team: Homero A. Diaz (PI), Superintendent, Monte Alto Independent School District, and Sylvia D. Hall-Ellis.
Delta Region Subzone, Rio Grande Valley (Texas) Rural Empowerment Zone, $300,000 (1996-1997)

Community Learning Center for La Villa, Texas. Developed for La Villa Independent School District. Research
team: Sam Gonzalez (PI), Assistant Superintendent, La Villa Independent School District; and Sylvia D. Hall-
Ellis. Delta Region Subzone, Rio Grande Valley (Texas) Rural Empowerment Zone, $325,000 (1996-1997)

Building Project for Taylor Elementary. Developed for Mercedes (Texas) Independent School District. Research
team: Mrs. Denise Rivera, Librarian, and Eduardo Infante, Principal, Taylor Elementary School; Ismael S. Cantu
(PI), Federal Programs Director, Mercedes Independent School District; and Sylvia D. Hall-Ellis. Delta Region
Subzone, Rio Grande Valley (Texas) Rural Empowerment Zone, $375,000 (1996-1997)

Border Education Network (BEN) - Distance Education through Cable Television. Developed for Edinburg (Texas)
Consolidated Independent School District. Research team: Noe Torres (PI), Library Media Specialist,
Magdalena
Rosas, Library Media and Technology Coordinator, Edinburg Consolidated Independent School District; and
Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg). Edinburg (Texas) Consolidated School
District, $250,000 (1996-1997)

Multiservice One-Stop Open Enrollment Charter School. Developed for the Information Referral Resource
Assistance, Inc. (McAllen, Texas). Research team: Pablo Perez and Aguie Pena (PI), Executive Director,
Information Referral Resource Assistance, Inc.; Roberto Zamora and Sylvia D. Hall-Ellis, Education Service
Center, Region One (Edinburg). Texas Education Agency, $3,066,000 (1996-2001)

Project OK: A Community Youth Opportunities Grant for Summer, 1996. Developed for McAllen (Texas)
Independent School District, St. Joseph the Worker Catholic Church, and the Office of Adult Education,
Education Service Center, Region One. Research team: Father Bart Flatt, St. Joseph the Worker Catholic
Church; Noe Calvillo (PI), Office of Adult Education; Maria Louisa Garcia, McAllen Independent School
District; and Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg). Texas Protective and
Regulatory Agency through the Office of the Mayor, City of McAllen, $350,000 (1996-2001).

Early Childhood: a Time of Discovery. Developed for a partnership of Lasara ISD, Rio Hondo ISD, San Perlita ISD,
the School of Education, University of Texas - Brownsville, and Education Service Center, Region One
(Edinburg). Research team: Hugo Rodriguez, Dean, School of Education, University of Texas - Pan American;
Leonel Barrera and Jack Damron, Field Service Agents, Ellen M. Gonzalez (P1), Administrator for Student
Instructional Services, Ruth Solis, Education Specialist in Special Education, and Sylvia D. Hall-Ellis, Education
Service Center, Region One (Edinburg). Texas Education Agency, $722,090 (1996-2001)
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Innovative Gifted and Talented Programs for Early Childhood and Elementary Education Students. Developed for a
partnership of Edinburg (Texas) CISD, the School of Education, University of Texas - Pan American
(Edinburg), and Education Service Center, Region One (Edinburg). Research team: Hilda Medrano, Dean,
School of Education, University of Texas - Pan American; Helen de la Garza (PI), Director of Elementary
Curriculum and Instruction, Edinburg CISD; and Sylvia D. Hall-Ellis. Texas Education Agency, $750,000
(1996-2001)

Reading Recovery in Early Elementary Grades. Developed for a partnership of La Villa (Texas) ISD the School of
Education, University of Texas - Pan American (Edinburg), and Education Service Center, Region One
(Edinburg). Research team: Hilda Medrano, Dean, School of Education, University of Texas - Pan American;
Marcario Salinas (PI), Supervisor of Elementary Curriculum and Instruction, La Villa ISD; and Sylvia D. Hall-
Ellis, Education Service Center, Region One. Texas Education Agency, $750,000 (1996-2001)

Connected Mathematics Project for Middle and Junior High Students. Developed for a partnership of Michigan
State University, The Charles A. Dana Center for Mathematics and Science Education, The University of Texas
at Austin and Region One Statewide Systemic Initiative Team. Research team: Jack Damron, Chuck Mclnteer,
Noel Villarreal (PI), and Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg). National
Science Foundation through Michigan State University to the Charles A. Dana Center at the University of Texas
- Austin, $539,610 (1996-1999)

Sharing Resources: Testing the Interlibrary Loan Potential of the Texas Library Connection -- Integrating Media
Resources. Developed under the sponsorship of the Hidalgo County Library System (McAllen) and Education
Service Center, Region One (Edinburg). Research team: William H. McGee, Hidalgo County System
Coordinator; Fabiola Fuentes, Library Media; Ronald Pontius (PI), Instructional Technology, Education Service
Center, Region One; and Sylvia D. Hall-Ellis. Library Media Services Program, Office of Technology Services,
Texas Education Agency, $25,000 (1996-1997)

State and Federal Adult Education JOBS Program. Developed for Education Service Center, Region One
(Edinburg). Research team: Noe Calvillo (PI), Director, Adult Education Program, and Sylvia D. Hall-Ellis.
Adult Education Program, Texas Education Agency, $532,846 (1995-1996)

Creating Safe and Drug-Free Schools and Communities. Developed for a partnership of the Region One
Consortium for Safe and Drug-Free Education Environments. Research team: Clara Contreras (PI), Health
Specialist, and Sylvia D. Hall-Ellis, Education Service Center, Region One (Edinburg). Texas Education
Agency, $150,000 (1995-1996)

Developing Leadership Communities for Improving Mathematics Performance for All Students on Title I Campuses.
Developed for a partnership of the Region One Statewide Systemic Initiative Team. Research team: Jack
Damron, Chuck Mclnteer, Noel Villarreal (PI), and Sylvia D. Hall-Ellis, Education Service Center, Region One
(Edinburg). Texas Statewide Systemic Initiative for Reform in Mathematics, Science and Technology Education
to The Charles A. Dana Center for Mathematics and Science Education, The University of Texas at Austin,
$50,669 (1995-1996)

The Impact of Library Resource Centers on Academic Achievement in Selected Public Schools in South Texas.
Sylvia D. Hall-Ellis (PI). Developed under the sponsorship of the Department of Library Science, College of
Education and Applied Science, Sam Houston State University (Huntsville). Texas Association of School
Librarians, Children's Services Round Table, and Young Adults Round Table (Austin, Texas), $2,500 (1995)

School Library Media Specialists Fellowship Program. Sylvia D. Hall-Ellis (PI). Developed under the sponsorship
of the Department of Library Science, College of Education and Applied Science, Sam Houston State University
(Huntsville, Texas). U.S. Department of Education, HEA Title II-B, Library Education and Human Resource
Development Program, $44,000 (1995-1996)
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Planning for Educational Technology. Research team: Ruth Ann Riggins (PI), Director of Library Media and
Technology Services, Donna (Texas) Independent School District; Noe Torres, Education Service Center,
Region One; Patricia G. Bubb, Tech Prep of the Rio Grande Calley, Inc; Michael D. Bell, South Texas
Community College; and Sylvia D. Hall-Ellis, Sam Houston State University. Developed under the sponsorship
of Donna (Texas) Independent School District, Education Service Center, Region One (Edinburg), Tech Prep of
the Rio Grande Valley, Inc. (Harlingen), South Texas Community College (McAllen), and the Department of
Library Science, Sam Houston State University (Huntsville). Funded through Infusion of Educational
Technology Planning Grant Program (H.B. 18: Models). Texas Education Agency, $18,000 (1993-1994)

The Impact of Library Resource Centers on Academic Achievement in Selected Public Schools in South Texas.
Sylvia D. Hall-Ellis (PI) and Mary Ann Berry. Developed under the sponsorship of the Department of Library
Science, College of Education and Applied Science, Sam Houston State University (Huntsville). Sam Houston
State University Research Enhancement Fund, $7,500 (1993-1994)

Electronic Mail Resource Sharing System: Management and Operation of the lowa Computer-Assisted Network.
State Library of lowa, $294,000 (1986-1993)

The Iowa Locator: A CD-ROM Resource Sharing Tool. State Library of Iowa, $567,000 (1986-1992)

Statewide Database Development: An OCLC Tape Analysis To Determine Feasibility. State Library of South
Dakota, $15,000 (1987)

The Iowa Locator: A Feasibility Study. State Library of Iowa, $50,000 (1986)

Electronic Mail Resource Sharing System: A Feasibility Study for Libraries in the State of Iowa. State Library of
Iowa, $5,000 (1985)

Access Pennsylvania: A Feasibility Study. State Library of Pennsylvania, $50,000 (1984)

Automating Library Administrative and Management Tasks: Procurement and Distribution of Microcomputer
Systems for District Library Centers in the Commonwealth of Pennsylvania. State Library of Pennsylvania,
$495,000 (1982)

Sharing Serial Titles Resources: Procurement and Distribution of Microfiche Readers for 550 Libraries in the
Commonwealth of Pennsylvania. State Library of Pennsylvania, $500,000 (1982)

Electronic Mail System: A Pilot Project for Libraries throughout the Commonwealth of Pennsylvania. State Library
of Pennsylvania, $125,000 (1982)

Literacy Program for Adults in Rural Upstate New York State: Program Outreach and Evaluation - Phase 3.
Appalachian Regional Commission, $50,000 (1981)

Database Building: A Cooperative Project of the Finger Lakes Library System (Ithaca), Four County Library
System (Binghamton), and the Southern Tier Library System (Corning). New York State Library, $450,000
(1980-1985)

Faces of the Southern Tier: A Professional Photographer-in-Residence. New York State National Endowment for
the Humanities, $25,000 (1980)

Literacy Program for Adults in Rural Upstate New York State: Program Implementation - Phase 2. Appalachian
Regional Commission, $50,000 (1980)
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Small Business Resources Center: A Pilot Project for Rural Public Libraries. New York State Library, $50,000
(1980)

Media Programming: A Professional Development Program for Public Librarians in Upstate New York: A Program
in Allegheny, Chemung, Schuyler, Steuben, and Yates Counties. New York State Library, $35,000 (1979)

Information and Library Resources for Inmates and Prisoners in Selected Upstate New York Facilities: A

Cooperative Program in Allegheny, Chemung, Schuyler, Steuben, and Yates Counties. New York State Library,
$25,000 (1979)

Library Resources for Homebound Adults in Upstate New York: An Outreach Program in Allegheny, Chemung,
Schuyler, Steuben, and Yates Counties. New York State Library, $40,000 (1979)

Literacy Program for Adults in Rural Upstate New York State: Program Initiation and Establishment - Phase 1.
Funded by the Appalachian Regional Commission. Awarded to the Corning (New York) Public Library, $50,000
(1979)

Information Reference Services to Homebound Adults. New York State Library, $31,000 (1978)
Books-By-Mail Services to Homebound Adults. New York State Library, $31,000 (1978)

System Headquarters Services and Programs for Public Libraries in District 10. Funded through Library Services
and Construction Act Title I. Texas State Library and Historical Commission, $880,000 (1976)

County Library Development Grant for Atascosita County. Funded through Library Services and Construction Act
Title I. Texas State Library and Historical Commission, $15,000 (1976)

Spanish Language Materials Collection Development Program. Texas State Library and Historical Commission,
$40,000 (1975)

Establishment of System Headgquarters for Alamo Regional Library System (District 10) Headquartered at the San
Antonio (Texas) Public Library. Texas State Library and Historical Commission, $800,000 (1975)
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SELECTED CONSULTANTSHIPS
Project Strategic Planning & Funding Proposal Development

Walden University, 2015.

Pikes Peak Library District, 2014.

Douglas County Public Libraries, 2011-2012.

Denver School for Science and Technology, 2008-2011.

Johnson & Wales University, Denver Campus, 2007-2009.

Challenges, Choices, and Images K-12 Charter School, Denver Public Schools, 2007.

Denver Medical Library, Inc., 2006-2010.

Bemis Public Library (Littleton), Ergonomic Design and Facilities Enhancement Consultant, 2003.

Curtis Park Community Center (Denver), Community Technology Center Evaluation and Proposal Development
Consultant, 2003.

Colorado Community Based Research Network (Denver), Funding Research Associate, 2002.

Our Lady of the Rosary Academy (Edgewater), Learning Resource Center Development Project Consultant, 2001-
2003

University of Southern Colorado (Pueblo). Technology Integration and Curriculum Enhancement into Higher
Education Learning Environment. Proposal Development Consultant, 2000.

Jefferson County Library System (Lakewood), 1999-2000.

Southeastern BOCES (Lamar, CO). Distance Learning Curriculum Content Development Project. Proposal
Development Consultant, 1998-2004.

Cheyenne Mountain School District 12 (Colorado Springs, CO). Technology Integration into Elementary Writing
Curriculum Project. Proposal Development Consultant, 1998.

Telecommunications Infrastructure Fund Board Round #2 Application, 1997. Technical assistance to the following:
La Villa (Texas) Independent School District; Mirando City (Texas) Independent School District; Monte Alto
(Texas) Independent School District; San Isidro (Texas) Independent School District.

Telecommunications Infrastructure Fund Board Round #1, 1996. Technical assistance to the following: Brownsville
(Texas) Independent School District; Donna (Texas) Independent School District; Edinburg (Texas)
Consolidated Independent School District; Harlingen (Texas) Consolidated Independent School District; Jim
Hogg County Independent School District (Hebbronville, Texas); La Feria (Texas) Independent School District;
La Joya (Texas) Independent School District; La Villa (Texas) Independent School District; Los Fresnos
(Texas) Consolidated Independent School District; Progreso (Texas) Independent School District; Raymondville
(Texas) Independent School District; Rio Hondo (Texas) Independent School District; San Benito (Texas)
Independent School District; Sharyland Independent School District (Mission, Texas); Weslaco (Texas)
Independent School District; Zapata (Texas) County Independent School District.

South Texas Community College (McAllen). Strategy Development to Meet the Technology Instructional Needs for
Vocational, School-To-Work and Academic Programs, 1994-2000. Development Consultant.

Donna (Texas) Independent School District. Planning for the Infusion of Technology in Middle Schools Serving High
At-Risk Students, 1994-1995. Research Associate.

Pettus (Texas) Independent School District. Planning for District-wide Automation in School Library Media Centers:
Preparation of Data, and CD-ROM Hardware/Software Configuration Evaluation, 1994. Principal Investigator.

Fort Bend Independent School District (Sugar Land, TX). Planning for District-wide Automation in School Library
Media Centers, Preparation of Data, and CD-ROM Hardware/Software Configuration Evaluation, 1994-1995.
Principal Investigator.

Northern Waters Library Services (Ashland, WI). Professional Consulting Services to Make Recommendations on the
Development of System-Wide Efforts of the Northern Waters Library Service, 1988-1989. Research Associate.

State Library of Iowa (Des Moines). The Iowa Locator Compact Disc to Support Multi-Type Libraries Resource
Sharing including Database Design, Building, Production, and Distribution, 1986-1991. Project Director.

State Library of Iowa (Des Moines). lowa Computer-Assisted Network Development, Enhancement, and Operation,
1985-1992. Technical Director.

State Library of South Dakota (Pierre). Statistical Sampling and Analysis of Multi-Institutional OCLC Archive Tape
for Statewide Online Database Building, 1985-1986. Research Associate.

District of Columbia Public Library (Washington, DC). Planning Document for the Retrospective Conversion of
Bibliographic Records and Automation Issues in the 1990's, 1984-1985. Research Associate.
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State Library of Pennsylvania (Harrisburg). Database Development for High School Libraries, 1984-1985. Research
Associate.

MINITEX (Minneapolis, MN). Workshops for Retrospective Conversion, Bar Coding, Library Statistics, and OCLC
Serials Format, 1985. Presenter and Research Associate.

ABC Film Consortium (Altoona, Bellefonte, Johnstown, PA). Database Building, System Design, and
Implementation of Online Film Booking System, 1983-1985. Database Manager.

Library Automation -- System Design & Implementation

Douglas County Library District (Castle Rock, CO). Library Automation Technical and System Performance
Specifications, 2001.

Pharr-San Juan-Alamo Independent School District (Pharr, TX). Library Automation Technical and System
Performance Specifications, 1997. Project Development Consultant.

Harlingen (Texas) Independent School District. Planning for District-wide Automation in Junior High School Library
Media Centers: Preparation of Data, and CD-ROM Hardware/Software Configuration Evaluation, 1996.
Principal Investigator.

Sharyland (Texas) Independent School District. Design and Construction of New Elementary School Library and
Technology Resources Center, 1995-1996. Principal Investigator.

South Texas Independent School District (Mercedes, TX). Design and Construction of a New High School Library
and Technology Resources Center, 1995-1996. Principal Investigator.

Citizens’ Library (Washington, PA). Online Community Resources Files: Design and Implementation, 1984.
Research Associate.

Altoona (Pennsylvania) Hospital. Integrated Online System Upgrade Study, 1984. Research Associate.

State Library of South Dakota (Pierre). Automation Plan and State Database Development, 1982-1983. Principal
Investigator.

State Library of Pennsylvania (Harrisburg). COM Production and Preparation of the Technical Specifications
Document, Procurement, and Distribution of Microcomputers in the Commonwealth of Pennsylvania, 1983-
1984. Research Associate.

Altoona (Pennsylvania) Area Public Library. Integrated System (Circulation/Online Catalog) Study, 1982-1983.
Principal Investigator.

COPSCAULD (Council of Pennsylvania State College and University Library Directors, Edinboro, PA). Design of
Online Media Catalog, 1982. Principal Investigator.

Erie (Pennsylvania) County Library System. Operations Research and Design for Automated Circulation, Hardware
Upgrade and Re-Retrospective Conversion, 1982. Research Associate.

Michigan Library Consortium (Lansing, MI). Tape Management System Design and Implementation, 1982-1984.
Research Associate.

State Library of Pennsylvania (Harrisburg). Preparation of the Technical Specifications Document, Procurement and
Distribution of Microfiche Readers in the Commonwealth of Pennsylvania, 1982. Research Associate.

Community College of Allegheny County, Allegheny Campus (Pittsburgh, PA). Integrated Systems Study, 1981.
Principal Investigator.

Community College of Allegheny County, South Campus (West Mifflin, PA). Retrospective Conversion Training
Program for Handicapped Students, 1981. Technical Director.

Southern Tier Library System (Corning, NY). OCLC Acquisitions Subsystem Evaluation, 1981. Principal
Investigator.

South Central Reference and Research Council (Ithaca, NY). South Central Regional Delivery System, 1980.
Principal Investigator.

Southern Tier Library System (Corning, NY). Newspapers on Microfilm in the Chemung-Southern Tier Library
System, 1979-1981. Principal Investigator.

Cataloging & Bibliographic Database Building

Challenges, Choices, and Images K-12 Charter School, Denver Public Schools, 2007.
Denver Medical Library, Inc., 2006-2010.

Ricks Gifted and Talented School Library, 2005-

American Humane Society (Englewood), 2004-2006.

Fisher Early Learning Center Library, 2004-
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Colorado Community Based Research Network (Denver), 2004-
Boulder Valley School District (Boulder), 2002-2003.
Douglas Public Library District (Castle Rock), 2001-2002.

Bibliographic Center for Research, Inc. (Denver). Original Cataloging, 2001-2003 & 1992-1993. Professional
Cataloger. Libraries include Arapahoe Library District (Centennial); Clarke College (Clarke, [A); Kaiser
Permanente Center for Health Research (Portland, KS); Douglas County Library System (Carson City, NV);
Grinnell College (Grinnell, IA); Kansas State University (Manhattan, KS); Kansas State Library (Topeka, KS);
McPherson College (McPherson, KS); Newman University (Wichita, KS); Montana Technical University
(Helena, MT); Montana State Library (Helena, MT); University of Texas Southwest Medical Center Library
(Dallas, TX); Community College of Southern Nevada (Las Vegas, NV); Pikes Peak Library District (Colorado
Springs); Mesa Community College (Grand Junction); Coe College (Cedar Rapids, IA); Briar Cliff College
(Sioux City, [A); Tri-Care Health Systems (Aurora); The Penrose-St. Francis Healthcare System (Colorado
Springs); Westminster Public Library (Westminster); Lutheran Medical Center Medical Library (Wheat Ridge);
American Heritage Center, University of Wyoming (Laramie, WY); National Wildlife Research Center Library
(Lakewood); University of Colorado Health Sciences Center, Denison Memorial Library (Denver); Water
Resources Library, Denver District Office, Bureau of Land Management (Lakewood); Mesa State Community
College Learning Resources Center (Pueblo); Front Range Community College Learning Resources Center
(Westminster).

Colorado Historical Society Library (Denver). Original Cataloging of Serials for Multi-Institutional Union Listing
Project, 1993. Technical Services Associate. Institutional partners: Denver Art Museum, Denver Museum of
Natural History Library, and Denver Botanical Gardens Library.

Arapahoe Library District (Centennial). Original Cataloging of Major Media, 1991.

Original Cataloging Projects: Davis and Elkins College (Elkins, WV), 1989-1990; Waldorf College (Forest City, IA),
1989-1990; Kennametal Corporation (Latrobe, PA), 1984-1985; Pennsylvania Public Libraries Film Center
(Harrisburg), 1982-1985.

Retrospective Conversion Projects: North Central Regional Library Service (Mason City, IA), 1987-1988;
Southeastern Library Services (Davenport, IA), 1986-1987; Virginia Theological Seminary (Alexandria), 1984-
1985; California University of Pennsylvania (California, PA), 1984-1985; Kennametal Corporation (Latrobe,
PA), 1984-1985; West Virginia University (Morgantown), 1983-1985; Altoona Area Public Library (Altoona,
PA), 1983-1984; George Washington University (Washington, DC), 1983-1984; Indiana University of
Pennsylvania (Indiana, PA), 1983-1985; Health Education Center (Pittsburgh), 1983-1984; Central Pennsylvania
District Library Center (Bellefonte, PA), 1982-1985; Duquesne University Law School Library (Pittsburgh),
1982-1983; Allegheny County Law Library (Pittsburgh), 1982-1984; Calgon Technical Information Center
(Pittsburgh), 1982; Dow Corning Corporation, Technical Information Center (Midland, MI), 1982-1983; Tri-
System Public Library Retrospective Conversion Project (Binghamton, Corning, and Ithaca, NY), 1978-1981,
Technical Project Director.
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Ultra Low-Loss High Power AIGaN/GaN HFET Switches

Grigory Simin, Jingbo Wang, Xuhong Hu, Jinwei Yang and Zijiang Yang 85

1.4kV AlGaN/GaN HEMTs Employing As+ Ion Implantation on Si02 Passivation Layer

Choi Young-Hwan, Sun-Jae Kim, Lim Jiyong, Kim Young-Shil and Ji In-Hwan 88

Design and Characteristics of Reverse Conducting 10-kV-IGCTs

Sven Tschirley, Steffen Bernet and Peter Streit 92
)
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Wind Energy Conversion Technologies | - Chair: C.V. Nayar, Curtin University of Technology,
Australia - Room: Lindos

11:30AM  Dynamic Performance Analysis and Improvements of a Current Source Converter based PMSM Wind

Energy System .

Jingya Dai, Dewei Xu, Bin Wu, Navid Zargari and Yonggiang Lang 99
11:55AM  Reactive Power Control in Doubly-Fed Induction Generators for Wind Turbines

Balduino Rabelo, Wilfried Hofmann, Joao Lucas Silva, R. G. Oliveira and S. R. Silva 106
12:20PM  Control of DFIG-based Wind Farms for Network Unbalance Compensation i

Yi Wang, Lie Xu and Barry W. Williams 113
12:45PM A Sliding-Mode Approach to Control the Active and Reactive Power for A DFIG in Wind Turbines

H.G. Jung, W.S. Kim, K. B. Lee, B.C. Jeong and S.H. Song 120

DC-DC Converter Technologies | - Chair: F.C. Lee, Virginia Tech, USA - Room: Marika A
11:30AM  Quantization Noise Shaping in Digital PWM Converters ’

Mark Norris, Lazaro Marco, Eduard Alarcon and Dragan Maksimovic ‘ 127
11:55AM  Automated Optimization of Generalized Model Predictive Control for DC-DC Converters

Simon Effler, Anthony Kelly, Mark Halton and Karl Rinne 134
12:20PM 4 660MHz ZVS DC-DC Converter Using Gate-Driver Charge-Recycling in 0.18um CMOS with an

Integrated Output Filter

Mehdi Alimadadi, Samad Sheikhaei, Guy Lemieux, Patrick Palmer and Shahriar Mirabbasi 140
12:45PM  Proposal of the Method for High Efficiency DC-DC Converters and the Efficiency Limit Restricted by

Silicon Properties

Yusuke Kawaguchi, Yoshihiro Yamaguchi, Souzou Kanie, Atsuko Baba and Akio Nakagawa 147

Multilevel Inverter Technologies | - Chair: J. Rodriguez, Universidad Tecnica Federico Santa Maria,
Chile - Room: Marika D

11:30AM PWM Control and Experiment of Modular Multilevel Converters

Makoto Hagiwara and Hirofumi Akagi : 154
11:55AM  Hybrid Cascaded Multilevel Inverter with PWM Control Method

Haiwen Liu, Leon Tolbert, Surin Khomfoi, Burak Ozpineci and Zhong Du 162
12:20PM  Introducing the Common Cross Connected Stage for the 5L ANPC Multilevel Inverter

Toufann Chaudhuri, Peter K. Steimer and Alfred Rufer 167
12:45PM  New transformerless, scalable Modular Multilevel Converters for HVDC-transmission

Silke Allebrod, Roman Hamerski and Rainer Marquardt 174

Monday, June 16, 2:30PM-4:10PM

Active Filtering | - Chair: G.D. Demetriades, ABB Corporate Research, Sweden - Room: Colossos A
. 2:30PM  Hybrid EMI Filter Design for Common Mode EMI Suppression in A Motor Drive System

Shuo Wang, Yoann Yorrick Maillet, Fred Wang and Dushan Boroyevich 181
2:55PM  Conducted Noise Mitigation in DC-DC Converters Using Active Filtering Method

Djilali Hamza and Jain Praveen 188
3:20PM  High Performances Reference Current Generation for Shunt Active Filter Under Distorted and

Unbalanced Conditions

Shahram Karimi, Philippe Poure and Shahrokh Saadate 195
3:45PM A Discrete Frequency Tuning Active Filter for Power System Harmonics

Tzung-Lin Lee, Jian-Cheng Li and Po-Tai Cheng 202

/]

DELTA ELECTRONICS EX. 1016
Page 85



Fuel Cell Energy Conversion Systems | - Chair: S.K. Mazumder, University of lllinois, Chicago -
Room: Colossos B '

2:30PM

2:55PM

3:20PM

3:45PM

A Cost Effective Power Converter to Improve CO tolerance in PEM Fuel Cell Power Systems
Leonardo Palma and Prasad Enjeti 210

A power electronics conversion topology for regenerative fuel cell systems
Pantelis Marambeas, Stavros Papathanassiou, Stefanos Manias, Spyros Mouroutsos and George

Ioannidis 216
Integrated Power Conditioner Topology for Fuel Cell based Power Supply Systems
Alejandro Vazquez, Carlos Aguilar, Francisco Canales and Mario Ponce-Silva 223

Modeling and Control of a Fuel Cell Current Control Loop of a 4-Phase Interleaved Step-Up Converter
Jor DC Distributed System
Phatiphat Thounthong, Panarit Sethakul, Stephane Rael and Bernard Davat 230

Resonant Converters | - Chair: P. Ranstad, ALSTOM Power-Environmental Systems, Sweden -
Room: Colossos C

2:30PM

2:55PM

3:20PM

3:45PM

AC Equivalent Circuit Analysis and Design for High-Frequency Isolated Dual-Bridge Series Resonant
DC/DC Converter

Xiaodong Li and Ashoka Bhat 238
High Frequency Resonant Inverter for Excitation of Piezoelectric Devices

Shaul Ozeri and Doron Shmilovitz 245
Novel Multi-Element Resonant Converters for Front-end DC/DC Converters

Dianbo Fu, Fred C. Lee, Ya Liu and Ming Xu 250
Delta-Sigma Modulated Class D Series Resonant Converter

Hirotaka Koizumi 257

Integration Technologies | - Chair: P.L. Chapman, University of lllinois, Urbana-Champaighn, USA
Room: lalysos

2:30PM

2:55PM

3:20PM

3:45PM

A Magnetic Integration Structure for the Buck-Cascaded Half-Bridge DC-DC Converter

Yi Chen, Dehong Xu and Xiaofeng Wu 264
Impact of Dielectric Material on Passive Integration in LLC Resonant Converter

Cheng Deng, Dehong Xu, Yanjun Zhang, Chen Yi and Yasuhiro Okuma 269
Design of High Power Density DC-DC Converter Based on Embedded Passive Substrate

Zhankun Gong, Qiaoliang Chen, Xu Yang, Bo Yuan and Weiyi Feng 273
Nano Nano Copper Wires Interconnections for Three-Dimensional Integration in Power Electronics
Quoc Hung Luan, Vincent Bley, Thierry Lebey, Benoit Schlegel and Ludovic Menager 278

Aerospace Technologies - Chair: P.T. Krein, University of lllinois at Urbana- Champaign, USA -
Room: Lindos

2:30PM

2:55PM

3:20PM

3:45PM

Active Stabilisation of a PMSM Drive System for Aerospace Applications
Xinyun Liu and Andrew J. Forsyth 283

Development of an Extreme Temperature Range Silicon Carbide Power Module for Aerospace
Applications

Dimosthenis Katsis and Yunqi Zheng 290
Power balance of a hybrid power source in a power plant for a small propulsion aircraft

Elena Bataller, Nieves Lapena, Jonay Mosquera, Fortunato Orti and Jesus A. Oliver 295
Small-Signal Modeling of Multipulse Rectifiers for More-Electric Aircraft Applications

Jian Sun, Zhonghui Bing and Kamiar Karimi 302

li
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Grid-Interfaced Inverter Technologies | - Chair: R. Teodorescu, Aalborg University, Denmark -
Room: Marika A

2:30PM

2:55PM

3:20PM

3:45PM

Control of Grid-interfacing Inverters with Integrated Voltage Unbalance Correction
Fei Wang, Jorge L. Duarte and Marcel Hendrix 310

A Novel Multiple Output Grid-Interactive Inverter Based on DSP Control

Zhilei Yao, Lan Xiao and Yang-guang Yan 317 .
DC Voltage-sensorless control strategy for three-phase grid-connected inverter

Zitao Wang, Liuchen Chang and Meiqin Mao g 323
An "AC Inductor” Based Grid Connected Inverter

Ilya Zeltser and Sam Ben-Yaakov 330

Motor Drive Technologies | - Chair: R. Kennel, University of Wuppertal, Germany - Room: Marika D

2:30PM

2:55PM

3:20PM

3:45PM

Junction Temperature and Switching Frequency Prediction in Direct Torque Controlled Induction
Motor Drives

Niels Weitendorf and Steffen Bernet ' 338
A 50kW Integrated Fault Tolerant Permanent Magnet Machine and Motor Drive
Johan Wolmarans, Mark Gerber, Henk Polinder, Sjoerd de Haan and Braham Ferreira 345

A 6.6-kV Transformerless Motor Drive Using a Five-Level Diode-Clamped PWM Inverter for Energy
Savings of Pumps and Blowers

Natchpong Hatti, Kazunori Hasegawa and Hirofumi Akagi 352
An Efficient Induction Motor Drive Method with a Regenerative Power Storage System Driven by an
Optimal Torque

Kaoru Inoue, Kenji Ogata and Toshiji Kato . 359

Monday, June 16, 4:30PM-6:30PM

Plenary Poster Session: Poster Session 1 - Room: MarikaB & C

P101

P102

P103

P104

P105

P106

P107

P108

P109

P110

A}
Optimum Design Considerations for Soft-Switched Phase-Shift Full-Bridge Converter with Primary-
Side Energy Storage Inductor

Chen Zhao, Xinke Wu and Zhaoming Qian 366
Nonlinear Control of Switched-Capacitor Converters Using Sliding Mode Control Approach
Siew-Chong Tan, Svetlana Bronstein, Moshe Nur, Yuk Ming Lai and Adrian Ioinovici 372

Analysis Of Limit Cycle Oscillations In Maximum Power Point Tracking Algorithms

Rosa Paola Venturini, Vladimir Vasconcelos Ribeiro Scarpa, Giorgio Spiazzi and Simone Buso 378
Small-Signal Analysis of the Half-Bridge Soft-Swithing uni-directional Converter employing an
Extended State-Space Averaging

Georgios Demetriades and Hans-Peter Nee 385
Full Electro-Thermal Model of a 6.5kV Field-Stop IGBT Module

Alberto Castellazzi, Batista Emmanuel, Mauro Ciappa, Jean-Marc Dienot and Michel Mermet-

Guyennet 392
Digital Control Based on DPLL of an AC Line Conditioner

Samir Ahmad Mussa, Clovis Antonio Petry and Carlos Eduardo Marcussi Gomes 398
A Direct DC-link Boost Voltage PID-like Fuzzy Control Strategy in Z-Source Inverter

Xinping Ding, Zhaoming Qian, Shuitao Yang and Fang Zheng Peng 405

Current Control in Matrix Converters connected to Polluted AC Voltage Supplies
Marco E. Rivera, Rene E. Vargas, Jose R. Espinoza, Jose R. Rodriguez and Patrick W. Wheeler 412

LED Permanent Emergency Lighting System based on a Single Magnetic Component
Jesus Cardesin, Javier Ribas, Jorge Garcia-Garcia, Manuel Rico-Secades and Antonio J. Calleja 418

Design and Tests of a Hybrid Servo Drive System for a 1000 T Mechanical Press
Sjoerd Bosga and Marc Segura 424

liii
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Pi11

P112

P113

Pi14

P115

P116

P117

Pi18

P119

P120

P121

P122

P123

P124

P125

P126

P127

P128

P129

P130

Survey of Distance Laboratories in Power Electronics
Pavol Bauer, Viliam Fedak, Vitezslav Hajek and Lampropoulos Ioannis 430

A Study on Medium Voltage Power Conversion System for Plasma Torch
Yongsug Suh, Yongjoong Lee, Jan Kheir and Peter K. Steimer 437

A PC-based Hardware-In-the-Loop Simulator for the Integration Testing of Modern Train Traction
Systems

Christian Dufour, Guillaume Dumur, Jean-Nicolas Paquin and Jean Belanger 444
Active Clamp Interleaved Forward Converter with Single-Capacitor Turn-off Snubber for Stunning
Poultry Applications

Tseng Sheng-Yu, Hsieh Chien-Te and Lin Huang-Chou 450
Dynamic Modeling of the Dual-Active Bridge topology for High-Power Applications

Georgios Demetriades and Hans-Peter Nee 457

Flyback Converter Surface minimization: Design Procedure and Formulas
Jean-Luc Schanen, Jean-Paul Ferrieux, Jean-Michel Guichon, Jean Barbaroux, Alphonse Maurel and

Jean-Pierre Keradec 465
An Improved Single-Stage Power Factor Correction Converter Based On Current-Fed F ull-Bridge
Topology

Bin Su and Zhengyu Lu 472

Peak Current Control Instabilities at Narrow Duty Cycles
Juan B. Ejea-Marti, Esteban Sanchis-Kilders, Enrique Maset, Agustin Ferreres and Jose Jordan 476

Experimental Evaluation of Dimming and Frequency on the Behavior of Fluorescent Lamps F ed with
Square Waveforms

Agustin Parada, Mario Ponce-Silva and Mario A. Juarez 483
Detection of eccentricity in inverter-fed induction machines using wavelet analysis of the stator current
Ilias Georgakopoulos, Epaminondas Mitronikas, Safacas Athanasios and Tsoumas loannis 487
Experimental Characterization of Immersion-Cooled Devices at Elevated Ambient Temperatures
Robert U. Lenke, Martin Christoph and Rik W. De Doncker 493
Nonlinear control of an inverter motor drive system with input filter_ large signal analysis of the DC-
link voltage stability

Didier Marx, Serge Pierfederici and Bernard Davat 498
Power Management for Hybrid Fuel Cell System

Ke Jin, Xinbo Ruan, Mengxiong Yang and Min Xu 504
A new mixed-mode programming in PWM controllers

George Toannidis, George Charokopos, Pantelis Marambeas and Stefanos Manias 510
Three-phase series-buck rectifier with split DC-bus based on the Scott Transformer

Alceu Andre Badin and Ivo Barbi 516
A Novel Real Time Monitoring Unit for PWM Converter Electrolytic Capacitors

Thomas Wiesinger and Hans Ertl 523

Evaluation of the Sources Reconstruction Technique applied to magnetic field measurement in power
electronic circuits

Miguel Rodriguez, Marta M. Hemando, Yuri Alvarez, Fernando Las-Heras, Luis Fernando Herran and
Jesus Lopez 529
Low Consumption Flux-gate Transducer for AC and DC high-current Measurement

Manuel Roman, Guillermo Velasco-Quesada, Alfonso Conesa and Felipe Jerez 535

A New Voltage Sensing Terminal of the-IGBT for the Short-circuit Protection with Suppressed Floating

Effect by employing the Internal PMOS

In-Hwan Ji, Young-Hwan Choi, Kyu-Heon Cho, Young-Shil Kim and Min Koo Han 541
Hybrid Switching Amplifier Using a Novel Two-Quadrant Wideband Buffer for Dynamic Power Supply

Applications

Tae-Woo Kwak, Min-Chul Lee, Young-Sub Yuk, Kang-Ho Lee and Hyun-Hee Park 546

liv
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P131

P132

P133

P134

P135

P136

P137

P138

P139

P140

P141

P142

P143

P144

P145

P146

P147

P148

P149

P150

P151

P152

P153

Single-phase Half-bridge Shunt Active Power Filter Employing Fuzzy Logic Control

Mustafar Kamal Hamzah, Ahmad Faridz Abdul Ghafar and Mohd Najib Mohd Hussain 552
A Mathematical Model to Describe the Electrical Characteristics for a Fuel Cell
Eduardo Ortiz-Rivera, Zhiguo "Zach" Pan and Jin Wang 559

Experimental Verification of Floating-Output Interleaved-Input DC-DC High-Gain Transformer-less
Converter Topologies

Damien Coutellier, Vassilios G. Agelidis and Sewan Choi 562

A Closed-Loop Selective Harmonic Compensation with Capacitor Voltage Balancing Control of
Cascaded Multilevel Inverter for High-power Active Power Filters

Junling Chen, Yaohua Li, Ping Wang, Zhizhu Yin and Zuyi Dong . 569
Development of a Three-Phase High Power Factor Multilevel Current-Source Rectifier

Zhihong Bai, Zhongchao Zhang and Guozhu Chen 574
A DSP-Based Single Input PI-Fuzzy Controller for Inverter System

Shahrin Md. Ayob, Naziha Ahmad Azli and Zainal Salam 579

Experimental Investigation of a Sofi-switching Three-Phase, Three-Voltage Bus DC/DC Converter for
Fuel Cell Vehicle Applications

Lixin Tang and Gui-Jia Su 585
A Study on Pulse Width Errors of Digitized Naturally Sampled PWM

Zenglu Chen, Huifeng Mao, Xu Yang and Zhao-an Wang 592
Interleaved Boost Converters with Built-In Voltage-Doubler and Current Auto-Balance Characteristic
Dong Wang, Xiangning He, Mingyao Ma and Rongxiang Zhao 598
Estimating the Output Power of Flat Pickups in Complex IPT Systems

Michael Kissin, Grant Covic and John Boys X 604
Optimal Intermediate Bus Capacitance for System Stability on Distributed Power Afchitecture

Seiya Abe, Masahiko Hirokawa, Shoyama Masahito and Tamotsu Ninomiya 611
Iterative Learning Control for Variable Frequency Drives

Lazhar Ben-Brahim = 617
Current Self-balance Mechanism in Multiphase Buck Converter

Oscar Garcia, Pablo Zumel, Angel de Castro, Pedro Alou and Jose Antonio Cobos 624
Fixed-Frequency Boundary Control of Buck Converters with Second-Order Switching Surface

Wai-to Yan, S. H. Henry Chung, T. K. Au and Carl N. M. Ho 629
Methods to Characterize Open-loop Dynamics of Current-mode-controlled Converters

Teuvo Suntio, Matti Karppanen and Mika Sippola 636
A Simple Fault Detection Algorithm of BLDC Motor Based on Operating Characteristic

Jung-Dae Lee, Byoung-Gun Park, Tae-Sung Kim, Ji-Su Ryu and Dong-Seok Hyun 643

Novel Speed and Rotor Position Estimation Strategy Using a Dual Observer for Low-Resolution
Position Sensors

Anno Yoo, Seung-Ki Sul, Dong Cheol Lee and Cha Seung Jun 647

Synergistic Control and Cooperative Operation of Distributed Harmonic and Reactive Compensators

Elisabetta Tedeschi, Paolo Tenti and Paolo Mattavelli 654

An Novel Deadbeat Control Method for Active Power Filters with Three-Level NPC Inverter

Yingjie He, Jinjun Liu, Jian Tang, Zhao-an Wang and Yunping Zou 661

Coss Capacitance Contribution to Synchronous Buck Converter Losses

Mohamed Orabi, Ahmed Abou-Alfotouh and Ashraf Lotfi 666

Optimal Efficiency Control of Linear Induction Motor for Linear Metro

Jiangiang Liu, Fei Lin, Hu Sun and Trillion Q. Zheng 673

Effective Standby Power Reduction Using Non-Dissipative Single-Sensor Method

S. Y. Ron Hui, S. H. Henry Chung and D.Y. Qiu 678

One Cycle Controlled Bi-Directional AC to DC Converter With Constant Power Factor

Dharmraj Ghodke, Sreeraj E.S., Chatterjee Kishore and Baylon Fernandes 685
by
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P154

P155

P156

P157

P158

P159

P160

P161

P162

P163

P164

P165

P166

P167

P168

P169

P170

P171

P172

P173

P174

P175

A Dual-boost Converter with Zero-Voltage-Transition
Yao-Ching Hsieh, Te-Chin Hsueh and Hau Chen Yen 692

A New Automatic Voltage Regulator of Self-Excited Induction Generator using SVC Magnetic Energy
Recovery Switch (MERS)
Fransisco Danang Wijaya Fransisco Danang Wijaya, Takanori Isobe, Kazuhiro Usuki, Jan Wiik and

Ryuichi Shimada 697
New Control Strategy for Energy Conversion Based on Coupled Magnetic Structures
M.Carmen Gonzalez, Leonardo Laguna, Pedro Alou, Oscar Garcia and Jose Antonio Cobos 704

Secondary-side Adaptive Digital Controlled Series Resonant DC-DC Converters for Low Voltage High
Current Applications

Shangzhi Pan and Praveen K. Jain 711
Artificial Immune System Based DSTATCOM Control for an Electric Ship Power System

Pinaki Mitra and Ganesh K. Venayagamoorthy 718
Multiobjective LMI-based Controller Design for Reactive Power Compensation in a DSTATCOM
Cristian A. Sepulveda, Javier A. Munoz, Jose R. Espinoza and Carlos R. Baier 724

Dual Frame Cascaded Controller Design for Three Phase PWM Boost Rectifier Under Generalized
Supply Voltage Conditions Using Singular Perturbation Method

Xinhui Wu, Sanjib Kumar Panda, Jianxin Xu and D. Yurkevich Velery 731
Monitoring Through-Life Thermal Path Degradation Using Real-Time Thermal Models

Mahera Musallam and Mark Johnson 738
Deadbeat Control System with Novel Neutral-Point Balancing Scheme for Active Power Filters

Jian Tang, Yunping Zou, Norman MacLeod, Wei Chen and Zhigian Bo 744

Neutral-point Balance Based on Current Sensor-less Hysteresis Control for Three-level Diode-Clamped
PWM Rectifier

Yu Fang, Yan Xing, Xudong Ma, Fang-hua Zhang and Yuwen Hu 750
Supercapacitor-Based Energy Storage System with Voltage Equalizers and Selective Taps

Masatoshi Uno and Hiroyuki Toyota 755
A New High Performance Digitally Controlled DC-DC Converter with Peak Current-Injected Control
Fujio Kurokawa, Shohei Sukita, Yuichiro Shibata, Tomoki Yokoyama and Masahiro Sasaki 761
Wide Frequency Range Lumped Element Equivalent Circuit for HF Planar Transformer

Abdelhadi Besri, Xavier Margueron, Jean-Pierre Keradec and Benoit Delinchant 766
A Self Tuning PID Controller Using Wavelet Networks

Rached Dhaouadi, Yousef Al-Assaf and Wisam Hassouneh 773
Self protected low-drop voltage tracker based on a full MOS approach

Massimo Rossetto, Emanuele Bodano and Alberto Gola 778
Simulation of Losses in LV Cables due to Nonlinear Loads

Jan Desmet, Greet Vanalme, Ronnie Belmans and Daniel Van Dommelen 785
New Solid-State Marx Type Topology for Bipolar Repetitive High-Voltage Pulses

Luis Redondo, Hiren Canacsinh and Jose Silva 791
Application of Active Current Sharing Control in Fuel Cell-Battery UPS System

Wei Jiang, Babak Fahimi and Job Brunet 796
Single Phase Multi-Level PWM Inverter Topologies using Coupled Inductors

John Salmon, Jeff Ewanchuk and Andy Knight 802
A Sliding Mode Observer for PMSM Speed and Rotor Position Considering Saliency

Dong Jiang, Zhengming Zhao and Fei Wang 809

Controlled Current Source Circuit (CCSC) for Reduction of Output Voltage Overshoot in Buck
Converters

Eric Meyer, Zhiliang Zhang and Yan-Fei Liu 815

Adaptive control of power converters by switched capacitors filters

Piero G. Maranesi, Marco Riva and Federico Belloni 821
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P176 Research and Improvement of A Zero-Voltage Zero-Current Switching Full-Bridge Converter

Yan Bao, Sheng Li, Jiuchun Jiang and Weige Zhang 825
P177 Control of AC-DC Converters under Unbalanced Operating Conditions using the DC Space Vector

Control Concept

J. George Hwang and Peter W. Lehn 830
P178 Application of Hybrid PWM and Passive Resonant Snubber for Grid-Connected CSI

S. H. Henry Chung and River T. H. Li 837
P179 Optimal Torque Control of Synchronous Reluctance Motor Drive by Predictive Algorithm .

Gianluca Gatto, Ignazio Marongiu,-Aldo Perfetto and Alessandro Serpi 844
P180 Comparison of Medium Voltage IGBT based 3L ANPC VSCs

Jose Sayago, Steffen Bernet and Thomas Brueckner 851
P181 An Online Phase Margin Monitor for Digitally Controlled Switched-Mode Power Supplies

Jeffrey Morroni, Regan Zane and Dragan Maksimovic 859
P182 Current-fed Full Bridge Converter for Fuel Cell Systems

Andreas Averberg, Karl Robert Meyer and Axel Mertens ' 866
P183 Toward Integrated Gate Driver Supplies : Practical and Analytical Analysis of High-Voltage

Capabilities

Nicolas Rouger, Jean-Christophe Crebier, Hung Tran Manh and Christian Schaeffer 873
P184 Three-Phase Series Active Power Filter Without DC Voltage Source

Cursino B. Jacobina, Alexandre C. Oliveira, Rafael Matias and Queiroz Antonio 880
P185 A Practical Method for Achieving Inductance Cancellation in Filter Capacitors

Giorgio Spiazzi and Simone Buso 885
P186 Improved Online Identification of Switching Converters Using Digital Network Analyzer Techniques

Adam Barkley and Enrico Santi ! 891
P187 Influence of Control Methods on Torque Oscillations in Wind Energy Converters

Bingchang Ni and Constantinos Sourkounis 897
P188 Single-Phase to Three-phase Drive System Using Two Parallel Single-Phase Rectifiers

Cursino B. Jacobina, Euzeli ds Santos Jr. and Edgard Fabricio 901
P189 Low THD Variable Load Buck PFC Converter

Luca Solero, Vittoria Serrao, Maurizio Montuoro and Andrea Romanelli 906

P190 Advanced Sensor Fault Detection and Control Reconfiguration of Wind Power Plants using Doubly Fed
Induction Generators

Kai Rothenhagen and Friedrich W. Fuchs 913
P191 Single-phase 50-kW, 16.7-Hz railway-grid representation

Carsten Heising, Matthias Gorski, Volker Staudt and Andreas Steimel 920
P192 An Ultra-Low-Power Power Conversion IC for Energy-Scavenged Wireless Sensor Nodes

Michael D. Seeman, Seth R. Sanders and Jan Rabaey 925
P193  An Active Voltage Quality Regulator with Variable DC-bus Voltage Topology

Guochun Xiao, Zhiliang Hu, Lei Zhang, Bejhai Chen and Zhao-an Wang 932
P194 Multi-Level Active-Clamp Forward Converter with Reduced Voltage Stress

Ki-Bum Park, Chong-Eun Kim, Gun-Woo Moon and Myung-Joong Youn 938

P195 Integrated Boost-Sepic Converter for High Step-up Applications
Ki-Bum Park, Hyun-Wook Seong, Hyoung-Suk Kim, Gun-Woo Moon and Myung-Joong Youn 944

P196 Grid-Connected PV System: Introduction to Behavior Matching

Marcio Mendes Casaro and Denizar Cruz Martins 951
P197 Micro-Hydro Water Current Turbine Control for Grid Connected or Islanding Operation

Maria Andreica, Seddik Bacha, Daniel Roye, Ion Exteberria-Otadui and Iulian Munteanu 957
P198 Design of an LCL Filter employing a Symmetric Geometry and its Control in Grid-connected Inverter

Applications

Kui-Jun Lee, Nam-Ju Park, Rae-Young Kim, Dong-Hyun Ha and Dong-Seok Hyun 963
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P207

P208

P209

P210

P211

P212

P213

P214

P215

P216

P217

P218

P219

P220

Generating Isolated Outputs in a Multilevel Modular Capacitor Clamped DC-DC Converter (MMCCC)
Jfor Hybrid Electric and Fuel Cell Vehicles '

Faisal Khan and Leon Tolbert 967
A Novel Non-Isolated ZVS Asymmetrical Buck Converter for 12 V VRs

Zhiliang Zhang, Wilson Eberle, Yan-Fei Liu and Paresh C. Sen 974
Analysis of Ripple Effects on Frequency Response Characteristics of Switching Regulators

Eiji Sakai and Masatoshi Nakahara 979
A New Half Bridge Converter for Personal Computer Power Supply

Kyu-Min Cho, Won-Sik Oh, Keun-Wook Lee and Gun-Woo Moon 986

A Modularized Two-Stage Charge Equalization Converter for Series Connected Lithium-Ion Battery
Strings in an HEV

Chol-Ho Kim, Hong-Sun Park and Gun-Woo Moon 992
A Consistently Potential Distribution Oriented Compact IGBT Model

Masataka Miyake, Akio Ohashi, Masahiro Yokomichi, Hiroki Masuoka and Takahiro Kajiwara 998

Z-H Converter

Fan Zhang, Fang Zheng Peng and Zhaoming Qian 1004
A Versatile Discrete-Time Approach for Modeling Switch-Mode Controllers

Lars Risbo, Mikkel Hoyerby and Michael A. E. Andersen 1008
Polytopic Black-Box Modeling of DC-DC Converters

Luis Amedo, Dushan Boroyevich, Rolando P. Burgos and Fred Wang 1015

Adaptive Link Voltage Variation (ALVV) control for High Power Density Adapter

Bong-Chul Kim, Byoung-Hee Lee, Chong-Eun Kim, Gun-Woo Moon and Myung-Joong Youn 1022
A Boost Type Embedded Inductor DC-DC Converter with Small-Size and High Efficiency

Masayuki Yamadaya, Makoto Owa and Hirofumi Matsuo 1028
Active Damping of LC-Filters for High Power Drives Using Synchronous Optimal Pulsewidth
Modulation

Tomasz Laczynski, Timur Werner and Axel Mertens 1033
Cancellation of neutral current harmonics by using a four-branch star hybrid filter

Pedro Rodriguez, Ignacio Candela, Santiago Bogarra, Remus Teodorescu and Frede Blaabjerg 1041
Study and Realization of a Low Force 3D Press-Pack Power Module

Eric Vagnon, Jean-Christophe Crebier, Yvan Avenas and Pierre-Olivier Jeannin 1048

An Investigation of the Separate and Combined Effect of Pulse Timing Errors on Harmonic Distortion
in a Class D Audio Amplifier

Francois Koeslag, Hendrik Mouton and Johan Beukes 1055
Reduction of Switching Losses and Increase in Efficiency of Power Converters using Predictive Control
Rene E. Vargas, Ulrich Ammann, Jose R. Rodriguez and Jorge Pontt 1062

Model predictive control of multiphase interleaved DC-DC converters with sensorless current
limitation and power balance

Sebastien Mariethoz, Andrea Giovanni Beccuti and Manfred Morari 1069

A Programmable Motor Inertia Changing Scheme by Utilizing Virtual Inertia

Sungyoon Jung, Jinseok Hong and Kwanghee Nam 1075

Paralleling of LLC Resonant Converters using Frequency Controlled Current Balancing

Heiko Figge, Tobias Grote, Norbert Froehleke, Joachim Boecker and Peter Ide 1080

An iZVT Auxiliary Circuit Commutation Applied to a Double Conversion Uninterruptible Power Supply

Adriano T. Oliveira, Jumar Luis Russi and Jose Renes Pinheiro 1086

The Modeling and Characterization of Silicon Carbide Thyristors

Osama Saadeh, Alan Mantooth, Juan Balda, Anant Agarwal and Avinash Kashyap 1092

Modeling and Power Conditioning for Thermoelectric Generation

Lihua Chen, Dong Cao, Yi Huang and Fang Zheng Peng 1098
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Optimal Design of a Half Wave Cockroft-Walton Voltage Multiplier with Minimum Total Capacitance
Toannis Kobougias and Emmanuel Tatakis 1104

Real Time Wind Turbine Simulator for Wind Energy Conversion System
Bing Gong and Dewei Xu 1110

A Method for Extracting the Fundamental Frequency Positive-Sequence Voltage Vector Based on
Simple Mathematical Transformations

Fabricio Bradaschia, Josue Arruda, Helber Souza, Gustavo Azevedo and Francisco Neves 1115 '
A 1V Buck Converter IC with Hybrid Current-Mode Control and a Charge-Pump DAC ;
Olivier Trescases, Nabeel Rahman; Aleksandar Prodic and Wai Tung Ng 1122
A Three-Phase Buck Rectifier with High-Frequency Isolation by Single-Stage

Diego Greff, Rodrigo Silva, Samir Ahmad Mussa, Amaldo Jose Perin and Ivo Barbi 1129

Analysis of the Safety Operation Limits of a Single-Phase Active Multi-Level Rectifier with Voltage Sag
Ride-Through Capability

Victor Godinez, Jesus Lira, Ciro Nunez, Elias Rodriguez and Felipe Pazos 1134
Current Estimation and Remote Temperature Monitoring System for Low Power Digitally Controlled
DC-DC SMPS

Zdravko Lukic, Andrija Stupar, Aleksandar Prodic and Dimitry Goder 1139

Analysis and Suppression of Conducted EMI Emissions for Front-end LLC Resonant DC/DC
Converters

Dianbo Fu, Pengju Kong, Shuo Wang, Fred C. Lee and Ming Xu 1144
Design and Analysis of Buck Converter with Pulse-Skipping Modulation
Sitthipong Angkititrakul and Haitao Hu 1151

Using Standard Peak-Current-Mode Controllers in High-Power-Factor Rectifiers Based on Up-Down
Switching Converters !
Diego G. Lamar, Sebastian Javier, Manuel Arias, Miguel Rodriguez and Alberto Rodriguez 1157

Analysis of High and Low Voltage Grid Failure Propagation in large Wind Farms considering
Transformers, Cables and VAR- Compensators

Ralf Lohde and Friedrich W. Fuchs Y 1164
Stress analisys and lifetime estimation on Power MOSFETs for automotive ABS systems

Antonio Testa, De Caro Salvatore, Patane Salvatore, Panarello Saverio and Letor Romeo 1169
Hierarchical EMC Analysis Approach for Power Electronics Applications

Dongsheng Zhao, Braham Ferreira, Anne Roc'h and Frank Leferink 1176

Hybrid Direct Power Control using p-q-r Power Theory Applied on 3-Phase 4-Wire Active Power
Filter
Tri Desmana Rachmildha, Ana Llor, Maurice Fadel, Pekik Argo Dahono and Yanuarsyah Haroen 1183

Sigma DC/DC Conversion For Computing and Telecom Applications

Ming Xu, Ya Liu, Julu Sun and Fred C. Lee 1190

Analysis of 2-Level Random Aperiodic PWM Schemes for DC-DC Converters

Yash Shrivastava, Swamidoss Sathiakumar and Vassilios G. Agelidis 1196

Three-Phase Grid-Connected Photovoltaic System With Active and Reactive Power Control Using dq0

Transformation

Mateus Felzke Schonardie and Denizar Cruz Martins 1202

d-q Equivalent Circuit Representation of Three-Phase Flux Reversal Machine with Full Pitch Winding

D. S. More, Hari Kalluru and Baylon Fernandes 1208
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Tuesday, June 17, 7:00AM-8:00AM

Special Session: Author's Breakfast, Chair: The University of Sydney, Australia V.G. Agelidis,
Room: Oceanis Restaurant

Tuesday, June 17, 8:30AM-10:10AM

Switched Reluctance Motors & Drives - Chair: D. Patterson, University of Nebraska, USA -
Room: Colossos A

8:30AM  Four-Quadrant Smooth Torque Controlled Switched Reluctance Machine Drives

Christos Mademlis and Iordanis Kioskeridis 1216
8:55AM A Novel High Torque and Low Weight Segmented Switched Reluctance Motor

Naresh Vattikuti, Vandana Rallabandi and Baylon Fernandes 1223
9:20AM  Nonlinear Current Control Technique for High Performance Switched Reluctance Machine Drives

Takovos Manolas, Athanasios Kaletsanos and Stefanos Manias 1229
9:45AM A Switched Reluctance Motor Drive for Home Appliances with High Power Factor Capability

Mario Cacciato, Alfio Consoli, Giuseppe Scarcella and Giacomo Scelba 1235

Digital Control | - Chair: P.T. Krein, University of lllinois at Urbana-Champaign, USA -
Room: Colossos B

8:30AM  Time-Optimal, Parameters-Insensitive Digital Controller for DC-DC Buck Converters

Alessandro Costabeber, Luca Corradini, Paolo Mattavelli and Stefano Saggini 1243
8:55AM Adaptive Tuning of Digitally Controlled Switched Mode Power Supplies based on Desired Phase

Margin

Jeffrey Morroni, Regan Zane and Dragan Maksimovic 1250
9:20AM  N-Phase Sensor-less Current Sharing Digital Controller

Jaber Abu Qahouq and Lilly Huang 1257
9:45AM  Hybrid Digital Adaptive Control for Synchronous Buck DC-DC Converters

Amir Babazadeh and Dragan Maksimovic 1263

Fuel Cell Energy Conversion Systems Il - Chair: S. Choi, Seould National University of Technology,
South Korea - Room: Colossos C

8:30AM A New Three-Phase Interleaved Isolated Boost Converter with Active Clamp for Fuel Cells

Hanju Cha, Jungwan Choi and Byung-moon Han 1271
8:55AM High Voltage Ratio non-isolated DC-DC Converter for Fuel Cell Power Source Applications

Bin Huang, Jean-Philippe Martin, Serge Pierfederici, Bernard Davat and Ahmed Shahin 1277
9:20AM Consideration for Input Current-Ripple Reduction on a Novel Pulse-link DC-AC Converter for Fuel

Cells

Kentaro Fukushima, Tamotsu Ninomiya, Masahito Shoyama, Isami Norigoe and Yosuke Harada 1284

9:45AM A Three-Phase ZVZCS DC-DC Converter for Fuel Cell Applications
Hyungjoon Kim, Changwoo Yoon and Sewan Choi 1290

PFC Technologies | - Chair: D.D.C. Lu, The University of Sydney, Australia - Room: lalysos
8:30AM  Quantization Effects and Limit Cycling in Digitally Controlled Singe-Phase PFC Rectifiers

Barry Mather and Dragan Maksimovic 1297
8:55AM A Novel Bridgeless Buck-Boost PFC Converter
Wei Wang, Hongpeng Liu, Shigong Jiang and DianGuo Xu 1304
9:20AM  An Improved Bridgeless PFC Boost Doubler Rectifier with High Efficiency
Woo-Young Choi, Bong-Hwan Kwon and Jung-Min Kwon 1309
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9:45AM

Modeling and Control of a PFC Regulator with Reduced Redundant Power Processing
R. Loera-Palomo, Jorge Alberto Morales-Saldana and E. E. Carbajal-Gutierrez 1314

Electric Vehicle Technologies | - Chair: J. Sun, Rensselaer Polytechnic Institute, USA -
Room: Lindos :

8:30AM

8:55AM

9:20AM

9:45AM

Introducing a Silicon Carbide Inverter for Hybrid Electric Vehicles

Antonios Antonopoulos, Mats Alakula, Hans Bangtsson and Stefanos Manias 1321

Comparison of two different Electrical Power Architectures for Electric Vehicles applications based on
Fuel Cell and Ultracapacitors

Carmen Raga, Andres Barrado, Isabel Quesada, Antonio Lazaro and Carlos Anocibar 1326
Power System Structure and Control Strategy for Fuel Cell Hybrid Vehicle

J. M. Lee and Bo-Hyung Cho 1331
Electrical Battery Model for Use in Dynamic Electric Vehicle Simulations

Ryan Kroeze and Philip Krein . 1336

Space Vector Modulation | - Chair: S. Bernet, Dresden University of Technology, Germany -
Room: Marika A

8:30AM

8:55AM

9:20AM

9:45AM

Control Strategies for Mutually Commutated Converter Systems without Cycloconverter Turn-off
Capability

Stephan Meier, Staffan Norrga and Hans-Peter Nee 1344
Space Vector Modulation Based on a Multidimensional Approach for Multiphase Inverters with an Odd
Number of Phases

Domenico Casadei, Filippo Milanesi, Giovanni Serra, Angelo Tani and Luca Zarri 1351

Synchronous Space Vector Pulsewidth Modulation Based Close Loop Flux Control of a Grid Connected
Cascaded Multilevel Inverter

Amit K Gupta and Ashwin M. Khambadkone 1358
Synchronization Analysis of Space Vector PWM Converters with Distributed Control
Mingyao Ma, Xiangning He, Rongxiang Zhao and Dong Wang ) 1365

STATCOM Technologies - Chair: H. Akagi, Tokyo Institute of Technology, Japan - Room: Marika D

8:30AM

8:55AM

9:20AM

9:45AM

Inverter-Less STATCOMs .
Deepak Divan and Jyoti Sastry 1372

A new current control for the STATCOM based on secondary order generalized integrators
Abnery J. Ortiz, Mauricio Aredes, Luis Guilherme Rolim, Emilio Bueno and Pedro Rodriguez 1378

Decoupled Control of Capacitor Voltages in a PWM Cascade StatCom

Diego Soto, Ruben Pena and Patrick W. Wheeler 1384
Improving Distribution System Performance with Integrated STATCOM and Supercapacitor Energy
Storage System

Zhengping Xi, Babak Parkhideh and Subhashish Bhattacharya 1390

Tuesday, June 17, 10:30AM-12:10PM

Resonant Converters Il - Chair: A. Bhat, University of Victoria, Canada - Room: Colossos A

10:30AM

10:55AM

11:20AM

11:45AM

High Frequency Resonant SEPIC Converter with Wide Input and QOutput Voltage Ranges

Jingying Hu, Anthony Sagneri, Juan M. Rivas, Seth Davis and David J. Perreault 1397

A Small Signal State Space Model of Single Stage Three Level Resonant AC/DC Converters

Mohammed Agamy and Praveen K. Jain 1407

The Resonant Commutated Twin Pole Inverter

Frank Hinrichsen and Wolf-Ruediger Canders 1414

Investigation on Topology for Type-4 LLC Resonant Dc-Dc Converter

Wei Chen and Lu Zhengyu 1421
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Rectifier Technologies | - Chair: J.R. Espinoza, Universidad de Concepcion, Chile -
Room: Colossos B '

10:30AM  Closed Loop Current Control of a Hybrid 12-Pulse Rectifier

Juergen Biela, Hassler Dominik, Schoenberger John and Johann W. Kolar 1427
10:55AM  Harmonics Reduction in Low Switching Frequency Space Vector Modulated Current Source Rectifiers

Maged Naguib and Luiz Lopes 1434
11:20AM  Design and Development of T-Connected Transformer Based 24-Pulse AC-DC Rectifier

Bhim Singh, Sanjay Gairola, Ambrish Chandra and Kamal Al-Haddad 1441

11:45AM  Design of a Plug-in Frequency Domain Based Repetitive Current Controller for Three Phase PWM
Boost Rectifier under Distorted and Unbalanced Supply Voltages
Xinhui Wu, Sanjib Kumar Panda and Jianxin Xu 1448
Photovoltaic Energy Systems Il - Chair: L. Lopes, Concordia University, Canada - Room: Colossos C
10:30AM  Evaluation of Maximum Power Point Tracking Methods for Grid Connected Photovoltaic Systems

Gustavo Azevedo, Marcelo Cavalcanti, Kleber Oliveira, Francisco Neves and Zanoni Lins 1456
10:55AM  An Integrated Active and Reactive Power Control Scheme for Grid-Connected Photovoltaic Production

Systems

Federico Delfino, Gio Battista Denegri, Marco Invernizzi and Renato Procopio 1463
11:20AM  Comparison of Battery Charging Algorithms For Photovoltaic Backup Systems

Sara Armstrong, Margaret Glavin and Gerard Hurley 1469
11:45AM  Photovoltaic Power conditioning and Maximum Power Point Tracking by means of a self commutated

Inverter

Yuval Beck, Doron Shmilovitz, Dror Medini and Bishara Bishara 1476

Senssorless Motor Control Il - Chair: T. Bruckner, Converteam GmbH, Germany - Room: lalysos

10:30AM  [-F Starting Method with Smooth Transition to EMF Based Motion-Sensorless Vector Control of PM
Synchronous Motor/Generator
Marius Fatu, Remus Teodorescu, Ion Boldea, Gheorghe-Daniel Andreescu and Frede Blaabjerg 1481

10:55AM  Sensorless IPMS Motor Drive Control for Electric Power Steering

Alfio Consoli, Giuseppe Scarcella, Giacomo Scelba, Antonio Testa and Salvatore De Caro 1488
11:20AM  Stationary Frame-Based Sensorless Predictive Current Controller with Zero Steady State Error
Khaled Ahmed, Ahmed M. Massoud, Stephen J. Finney and Barry W. Williams 1495

11:45AM  The sensorless rotor position identification and low speed operation of the axial flux permanent magnet
motor controlled by the novel PIPCRM method
Janusz Wisniewski and Wlodzimierz Koczara 1502
PWM Technologies - Chair: D.G. Holmes, Monash University, Australia - Room: Lindos
10:30AM  New Observer-based Source Voltage Unbalance Control Methods in PWM Voltage-Source Converters

Kevin Lee, Thomas Jahns, Thomas Lipo and Vladimir Blasko 1509
10:55AM  Harmonic Cancellation under Interleaved PWM with Harmonic Injection

Troy Beechner and Jian Sun 1515
11:220AM  Combined Synchronized PWM for Symmetrical Split-Phase Drives with Low Switching Frequency

Valentin Oleschuk, Giovanni Griva, Francesco Profumo and Alberto Tenconi 1522
11:45AM A High Performance PWM Algorithm for Common Mode Voltage Reduction in Three-phase Voltage

Source Inverters

Emre Un and Ahmet Hava 1528

Motor Drive Technologies Il - Chair: D. Patterson, University of Nebraska, USA - Room: Marika A

10:30AM 4 New Wavelet Based Diagnosis and Protection of Faults in Induction Motor Drives
M. Abdesh S. K. Khan and M. A. Rahman 1536
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10:55AM

11:20AM

11:45AM

Minimum Torque Ripple Current Control Strategy in a Dual Fault Tolerant PM AC Motor Drive
Jingwei Zhu, Nesimi Ertugrul and Wen Liang Soong 1542

The Instantaneous Reactive Power Approach for Rotor Cage Fault Diagnosis in Induction Motor
Drives

Mhamed Drif and A. J. Marques Cardoso 1548
An Indirect Rotor Position Estimation Technique for a Fault-Tolerant Brushless PM Motor Drive
Jae Sam An, Nesimi Ertugrul, Wen Liang Soong, Jingwei Zhu and Ameen Gargoom 1553

VRM Technologies - Chair: I. Batarseh, University of Central Florida, USA - Room: Marika D

10:30AM

10:55AM

11:20AM

11:45AM

Modeling Digital Control Laws for High-Frequency VRM applications
Adan Simon-Muela, Youssef Elbasri, Corinne Alonso, Vincent Boitier and Jean Louis Chaptal 1560

Accurate Performance Predictions of Power MOSFETs in High Switching Frequency Synchronous
Buck Converters for VRM

Toni Lopez and Reinhold Elferich i 1566
Analysis and Experimentation of a New 48V Ultra-fast Resonant Voltage Regilator Module

Mohamed Youssef and Mohamed Orabi 1573
A New Two-stage Buck Converter for Voltage Regulators

Xiaogao Xie and Zhaoming Qian 1580

Tuesday, June 17, 1:30PM-3:10PM

Semiconductor Device Technologies Il - Chair: A. Mantooth, University of Arkansas, USA -
Room: Colossos A

1:30PM

1:55PM

2:20PM

2:45PM

Intelligent, Compact and Robust Semiconductor Circuit Breaker Based on Silicon Carbide Devices

Karsten Handt, Gerd Griepentrog and Reinhardt Maier 1586
Electro-thermal Simulation of a 100 A, 10 kV Half-Bridge SiC MOSFET/JBS Power Module

Tam Duong, Jose M. Ortiz-Rodriguez, R. N. Raju and Allen R. Hefner . 1592
Parallel Connection of Integrated Gate Commutated Thyristors and Diodes

Robert Hermann, Steffen Bernet, Yongsug Suh and Peter K. Steimer 1598
High Voltage, High Performance Switch using Series Connected IGBTs

Giovanni Busatto, Carmine Abbate, Francesco Iannuzzo, Benedetto Abbate and Luigi Fratelli 1606

EMI Technologies | - Chair: S. Ben-Yaakov, Ben-Gurion University of Negev, Israel -
Room: Colossos B

1:30PM
1:55PM
~ 2:20PM

2:45PM

Integrated EMI Filter Design with Flexible PCB Structure

Xiaofeng Wu, Dehong Xu, Yanjun Zhang, Yi Chen, Yasuhiro Okuma and Kazuaki Mino 1613
A novel Modulation Topology for Power Converters utilizing Multiple Carrier Signals

Arnold Knott, Gerhard Pfaffinger and Michael A. E. Andersen 1618
Investigating the Grounding of EMI Filters in Power Electronics Systems

Shuo Wang, Yoann Yorrick Maillet, Fred Wang, Rixin Lai and Rolando P. Burgos 1625

Design of a Current-Sense Voltage-Feedback Common Mode EMI Filter for an Off-line Power
Converter
Krishna Mainali and Ramesh Oruganti 1632

Resonant Converters lll - Chair: P. Jain, Queen's University, Canada - Room: Colossos C

1:30PM

1:55PM

Constant Switching Frequency Series Resonant Three-port Bi-directional DC-DC Converter

Hariharan Krishnaswami and Ned Mohan 1640

Power Efficiency Analysis of a Multi-Oscillated Current Resonant Type DC-DC Converter

Tadahiko Sato, Ryu Araki, Hiroyuki Ota, Nobuhiro Higashi and Yoichi Ishizuka 1646
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2:20PM A Novel ZVS Push-Pull Type LLC Series Resonant Dc-Dc Converter for Hybrid Fuel Cell Power

Systems

Wei Chen and Zhengyu Lu 1651
2:45PM A4 Very High Frequency dc-dc Converter Based on a Class Phi-2 Resonant Inverter

Juan M. Rivas, Olivia Leitermann, Yehui Han and David J. Perreault 1657

Multilevel Inverter Technologies Il - Chair: K. Papastergiou, University of Nottingham, UK -
Room: lalysos

1:30PM  Five Level Virtual-Flux Direct Power Control for the Active Neutral-Point Clamped Multilevel Inverter

Leonardo Serpa, Peter Barbosa, Peter K. Steimer and Johann W. Kolar 1668
1:55PM A4 Novel Digital Modulation Scheme for Multilevel Cascaded H-bridge Inverters

Mouzhi Dong, Bin Wu, Navid Zargari and Jose R. Rodriguez 1675
2:20PM  Natural Capacitor Voltage Balancing for a Flying Capacitor Converter Induction Motor Drive

Brendan McGrath and Grahame Holmes 1681

2:45PM A Novel Multilevel Inverter Model
Kambiz Arab Tehrani, Harlin Andriatsioharana, Ignace Rasoanarivo and Francois Michel Sargos 1688

Utility Power Electronics | - Chair: L. Harnefors, ABB Power systems, Sweden - Room: Lindos

1:30PM  Thin AC Converters - A New Approach for Making Existing Grid Assets Smart and Controllable
Deepak Divan, Jyoti Sastry, Anish Prasai and Harjeet Johal 1695

1:55PM A4 Novel Transformer-less Series Voltage Sag Compensator without Energy Storage Capacitors and Its
New Time Optimal Control Strategy

Zenglu Chen, Pei Zhan, Toshifumi Ise, Yanfang Li and Zhao-an Wang 1702
2:20PM  Effects of Phase-Locked-Loop Circuit on a Self~-Commutated BTB System under Line Faults

Phuong Viet Pham, Makoto Hagiwara and Hirofumi Akagi 1708
2:45PM  Advanced Phase Shift Control of Capacitor Supported Dynamic Voltage Restorer

Chang Yuan, Jinjun Liu, Xiaoyu Wang, Zhao-an Wang and Weiwei Gan 1715

Matrix Converter Technologies Il - Chair: C. Klumpner, University of Nottingham, United Kingdom -
Room: Marika A

1:30PM  Carrier-Based Modulation Schemes for Various Three-Level Matrix Converters

Poh Chiang Loh, Runjie Rong, Frede Blaabjerg, Li Shan and Wang Peng 1720
1:55PM  Matrix Converter Over-Modulation Using Carrier-based Control: Maximizing the Voltage Transfer

Ratio

Satish Thuta, Krushna K. Mohapatra and Mohan Ned 1727
2:20PM  Design of Matrix Converter Topology and Modulation Algorithms with Shorted and Opened Failure

Tolerance

Sangshin Kwak and Taehyung Kim 1734

2:45PM A4 Novel Control Strategy for a Combined System Using Both Matrix Converter and Inverter without
Interconnection Reactors
Junichi Itoh and Hiroshi Tamura 1741

Wind Energy Conversion Technologies Il - Chair: T. Undeland, Norwegian University of Science
and Technology, Norway - Room: Marika D

1:30PM 4 Hybrid Maximum Power Point Tracking System for Grid-Connected Variable Speed Wind-

Generators

Charalampos Patsios, Antonios Chaniotis and Antonios Kladas 1749
1:55PM  Power Quality Enhancement of a Wind-Turbine Generator Under Variable Wind Speeds Using Matrix

Converter

Hassan Nikkhajoei and Robert Lasseter 1755
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2:20PM

2:45PM

A Power Electronic Interface for a Battery Supercapacitor Hybrid Energy Storage System for Wind

Applications

Wei Li and Geza Joos ’ 1762
Measurement of Wind Farm Harmonic Emissions

S.T. Tentzerakis, N.A. Paraskevopoulou, Stavros Papathanassiou and P. M. Papadopoulos 1769

Tuesday, June 17, 3:30PM-5:30PM

Plenary Poster Session: Poster Session.2 - Room: Marika B & C

P301

P302

P303

P304

P305

P306

P307

P308

P309

P310

P311

P312

P313

P314

P315

P316

Leakage Current Voltage Dependence and Performance of Power Semiconductor Devices in the
Breakdown (Avalanche) Region

Vasile Obreja 1777
Interleaved Dual-Edge Modulation Scheme for Double-Input Converter to Minimize Inductor Current
Ripple

Li Yan, Yang Dongsheng and Ruan Xinbo ' 1783

Unbalanced Three-Phase Control using Offset-Voltage for H-Bridge Multilevel Inverter with Faulty
Power Cells

Young-Min Park, Han-Seoung Lyoo, Hyun-Won Lee, Myung-Gil Jung and Se-Hyun Lee 1790
Modeling Current-Mode-Controlled Three-Phase Converters for Simulating Multiple-Module Inter-
Connected Power Supply Systems

Wang Runxin and Liu Jinjun 1796
Optimized Design of a High Frequency Digital Controller for DVS-enabled adaptxve DC-DC Converter
Mukti Barai, Sabyasachi Sengupta and Biswas Jayanta 1801

Dimensioning of the Z-Source Inverter for General Purpose Drives with T hree-Phade Standard Motors
Lothar Sack, Bemhard Piepenbreier and Moritz von Zimmermann 1808

Comparison of a Z-Source Inverter and a Voltage-Source Inverter Linked with a DC/DC-Boost-
Converter for Wind Turbines Concerning their Efficiency and Installed Semlconductor Power

W.-Toke Franke, Malte Mohr and Friedrich W. Fuchs 1814
Generation of Matrix-Reactance Frequency Converters Based on Unipolar PWM AC Matrix-Reactance
Choppers

Zbigniew Fedyczak, Pawel Szczesniak and Igor Korotyeyev ' 1821

A Compact High Current System for Short Circuit Testing of Smart Power Switches According to AEC
Standard Q100-012

Michael Glavanovics, Roland Sleik and Christoph Schreiber 1828
Analysis, Design and Control of a Transcutaneous Power Regulator for Artificial Heart

Qianhong Chen, Siu-Chung Wong, Chi K. Tse and Xinbo Ruan 1833
Development of a Universal Adaptive Battery Charger as an Educational Project

Heike Barth, Christoph Schaeper, Tim Schmidla, Hannes Nordmann and Martin Kiel 1839

Mathematical Analysis and Experimental Validation of Transient Over-voltage higher than 2 per unit
along Industrial ASDM Long Cables
Said Amarir and Kamal Al-Haddad 1846

An Estimator of Luminous Flux for Enhanced Control of High Brightness LEDs
Jorge Garcia, Diego Gonzalez-Lamar, Marco A. Dalla-Costa, Jose Marcos Alonso and Manuel Rico-

Secades 1852
A New Energy-recovery Circuit for the Plasma Display Panel Using the Switched Transformer
Jongwon Shin, Woosup Kim, Joung-Hu Park and Bo-Hyung Cho 1857

Simulation of Metal Oxide Surge Arresters Behavior
Christos Christodoulou, Georgios Fotis, Pavlos Katsivelis, Fani Assimakopoulou and Vasiliki

Kontargiri 1862

Digitally Group-Asymmetrical PWM Controlled Dimmable Ballast For Fluorescent Lamp

Guan-Chyun Hsieh 1867
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P317

P318

P319

P320

P321

P322

P323

P324

P325

P326

P327

P328

P329

P330

P331

P332

P333

P334

P335

P336

P337

Three-Level Inverter Based Active Power Filter for the Three-Phase, Four-Wire System

Oleg Vodyakho, Tachyung Kim and Sangshin Kwak 1874
A New Family of Single-Stage Ripple-Free Input Current AC-DC Converters
Dodi Garinto 1881

Improved Rotor Flux Estimation Based on Voltage Model for Sensorless Field-oriented Controlled
Induction Motor Drives

GaoLin Wang, DianGuo Xu, Yong Yu and Wei Chen 1887
Multi-Resonant LCC Converter - Comparison of Different Methods for the Steady-State Analysis
Alexander Bucher, Thomas Duerbaum, Daniel Kuebrich and Silvio Hoehne 1891

Characterization of Acoustic Resonances in HID Lamps Based on Relative Impedance Difference with
an Automated Measuring Station

Bernhard Siessegger, Klaus Guenther, Henry Gueldner and Guenther Hirschmann 1898
New Notch Low Pass Filter for Use in Switching Audio Amplification
Carlos Ferreira and Beatriz Borges 1905

Research on the Symmetrical Four-Phase Voltage Produced by the Three-Phase Four-Bridge Inverter
Zhongni Zhu, Yuandi Chen and Rong Wang 1912

New Symmetrical Hybrid Multilevel DC-AC Converter

Domingo Ruiz-caballero, Samir Ahmad mussa, Reynaldo Ramos astudillo and Marcio Silveira ortmann 1916

Closed Analytical Model of a 20 kV Output Voltage, 800 W Output Power Series-Parallel-Resonant
Converter with Walton Cockroft Multiplier

Martin Rentzsch, Frank Gleisberg, Henry Gueldner, Frank Benecke and Chester Ditmanson 1923
Middle-Frequency Isolation Transformer Design Issues for the High-Voltage DC/DC Converter

Dmitri Vinnikov, Juhan Laugis and Ilja Galkin 1930
Switching Effects in Directly Paralleled Three-Phase AC/DC/AC-Converters with Separate DC-Links
Toni Itkonen, Julius Luukko, Tommi Laakkonen, Pertti Silventoinen and Olli Pyrhonen 1937

Analysis and Design of a Modular Three-Phase AC to DC Converter Using CUK Rectifier Module with
Nearly Unity Power Factor and Fast Dynamic Response

Uthen Kamnarn and Viboon Chunkag 1944
Fuel Cell Characteristic Observation to Control an Electrical multi-source/multi-load hybrid system
Alireza Payman, Serge Pierfederici, Pisit Liutanakul, Farid Meibody-Tabar and Majid Zandi 1951
On DC-Rail Parallel Resonant ZVT VSI' for Three-Phase AC Motor Drive

Zhengfeng Ming 1957

Interleaved Buck-boost converter with Single-capacitor Turn-off Snubber Using Coupled Inductor for
Stunning Poultry Applications

Tseng Sheng-Yu, Su Ying-Hsien, Shiang Jia-Zhi, Yang Chao-Ming and Fan S.-Y. 1964
An IGBT behavioural model based on curve fitting methods

Igor Baraia, Josu Galarza, Jon Andoni Barrena and Jose Maria Canales 1971
Control of Digital AVR in Stand Alone Generator for Improved Dynamic Characteristics

Dong-Hee Lee, Tae-Hyoung Kim and Jin-Woo Ahn 1978

Grid-Connected PV Systems Energy Extraction Improvement by means of an Electric Array
Reconfiguration (EAR) Strategy: Operating Principle and Experimental Results

Guillermo Velasco-Quesada, Francesc Guinjoan-Gispert and Robert Pique-Lopez 1983
Modified Staircase Modulation with Low Input Current Distortion for Multicell Converters
Marcelo Perez, Samir Kouro, Jose R. Rodriguez and Bin Wu 1989

Iron Losses Estimation Using Numerical Methods In Combination With Experimental Data
Panayiotis Rovolis and Antonios Kladas 1995

Sensitivity Analysis and Low-Dimensional Stochastic Modeling of Shipboard Integrated Power Systems
Pradya Prempraneerach, Franz S Hover, Michael S Triantafyllou, Chryssostomos Chryssostomidis and
George E Karniadakis 1999
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P338 Real-time Simulation of Photovoltaic Arrays by Growing Neural Gas Controlled DC-DC Converter
Maurizio Cirrincione, Maria Carmela Di Piazza, Marcello Pucci and Gianpaolo Vitale 2004

P339 A General Approach to Control a Positive Buck-Boost Converter to Achieve Robustness against Input
Voltage Fluctuation and Load Changes

Arash A Boora, Firuz Zare, Gerard Ledwich and Arindam Ghosh 2011
P340 Evaluation of Ripple Compensation Algorithm for PM Motors .

Hector Zelaya de la Parra, Georgios Demetriades, Hakan T. Olsson and Ian Bird-Radolovic 2018
P341 A Novel Control Method of PAPF for Harmonics Compensation and Resonance Damping in Power

System . .

Long-hui Wu, Fang Zhuo, Hui Li and Zhao-an Wang 2023
P342 True Zero Current Turn-On and Turn-Off Converter Family: Analysis, Simulation and Experimental

Results

Emmanuel C. Dias, Luiz Carlos Gomes Freitas, Valdeir J. Farias, Ernane A. A. Coelho and Joao Batista

Vieira Jr. ’ 2030
P343 Comparative Analysis of Buck-Boost Converters used to obtain I-V Characteristic Curves of

Photovoltaic Modules

Eladio Duran Aranda, Mariano Sidrach-de-Cardona, Juan Antonio Gomez Galan and Jose Manuel

Andujar Marquez 2036
P344 Development of Voltage Sag Ride-through Capability for the Auxiliary Front-end Converter

Po-Tai Cheng, Kuan-Cheng Fang, Yu-Chieh Lin and Chung-Chuan Hou 2043
P345 An Advanced Multi-level Converter for Four-phase SRM Drive

Dong-Hee Lee, Huijun Wang and Jin-Woo Ahn 2050

P346 An Independent Active and Reactive Power Control of an Isolated Asynchronous Generator in 3-Phase
4-Wire Applications v

Bhim Singh, Gaurav Kumar Kasal, Ambrish Chandra and Kamal-Al Haddad 2057
P347 Modeling and Control of Zero-Sequence Current in Multiple Grid Connected Converter

Weihao Hu, Yue Wang, Weizheng Yao, Hailong Zhang, Jinlong Wu and Zhao-an Wang 2064
P348 A Synergetic Control Approach to Grid-Connected, Wind Turbine Doubly*Fed Induction Generators

Xunwei Yu, Zhenhua Jiang and Yu Zhang 2070

P349 High Power AC Drives based on Stacking of Standard Low Power AC Drives
Jorge A. Hidalgo, Jose R. Espinoza, Luis A. Moran, Eduardo E. Espinosa and Claudio A. Molina 2077

P350 A Novel Multi-Level Converter based on Current-Source Power Cells

Pedro E. Melin, Jose R. Espinoza, Navid R. Zagari, Luis A. Moran and Johan I. Guzman 2084
P351 Modeling of High Frequency Resonant Inverter System in Phasor Domain for Fast Simulation and

Control Design

Zhongming Ye, Praveen K. Jain and Paresh C. Sen 2090
P352 A Non-Invasive Technique for Fault Diagnosis of SMPS

Acacio Amaral and A. J. Marques Cardoso 2097
P353  Efficient Steady-State Simulation of a Power Electronic Circuit by Parallel Processing

Toshiji Kato, Kaoru Inoue, Junichi Ogoshi and Yudai Kumiki 2103
P354 A New Approach for High Efficiency Buck-Boost DC/DC Converters Using Series Compensation

Junichi Itoh and Takashi Fujii 2109
P355 Switched reluctance motor in textile machine drive

Bemard Szymanski, Torsten Wichert, Hans Kuss and Kamil Kompa 2115
P356 High-Frequency Lumped Parameter Model of a Synchronous Servo Drive

Christian Groeling, Bernd Amlang, Walter Schumacher and Marcus Grobe 2118
P357 Novel Dual Inductor-fed DC-DC Converter Integrated with Parallel Boost Converter

Hyun-Wook Seong, Ki-Bum Park, Gun-Woo Moon and Myung-Joong Youn 2125
P358 Analysis and optimal current control of a voltage source converter connected to the grid through an

LCL filter

Sebastien Mariethoz, Andrea Giovanni Beccuti and Manfred Morari 2132
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P359

P360
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P363

P364

P365

P366

P367

P368

P369

P370

P371

P372

P373

P374

P375

P376

P377

P378

P379

Variable frequency induction heating using magnetic energy recovery switch (MERS)
Takanori Isobe, Kazuhiro Usuki, Nobuyuki Arai, Tadayuki Kitahara and Kazuhiko Fukutani 2139

Novel DC-DC Multilevel Boost Converter

Julio C. Rosas-Caro, Juan M. Ramirez and Pedro M. Garcia 2146
Inverter Gate Drive and Phase Leg Development for 175 degC Operation

Daniel Springmann, Thomas Jahns and Robert Lorenz 2152
Field-Weakening Control Schemes for High-Speed Drives Based on Induction Motors: a Comparison
Domenico Casadei, Michele Mengoni, Giovanni Serra, Angelo Tani and Luca Zarri 2159
Vector Control of Trapezoidal back-EMF PM Machines Using Pseudo-Park Transformation
Alessandro Lidozzi, Luca Solero, Fabio Crescimbini and Rolando P. Burgos 2167
Channel Modulated AIGaN/GaN HEMTs Employing Fluoride Plasma Treatment

Kyu-Heon Cho, Young-Hwan Choi, Jiyong Lim, Young-Shil Kim and In-Hwan Ji 2172

Performance Evaluation on a Fixed-Frequency ZCS-PWM Asymmetrical Half-Bridge DC-DC
Converter with Auxiliary Active Edge-Resonant Snubber

Tomokazu Mishima and Mutsuo Nakaoka 2177
Buck Converter with ZVS Three Level Buck Clamping
Jean Paulo Rodrigues, Ivo Barbi and Arnaldo Jose Perin 2184

A Novel Fundamental Voltage Synchronization Control Strategy for Shunt Single-phase and Three-
phase Active Power Filters

Maria Isabel Milanes Montero, Enrique Romero Cadaval and Fermin Barrero Gonzalez 2191
A New Axial Flux Permanent Magnet Segmented-Armature-Torus Machine for In-Wheel Direct Drive
Applications

Patrick Luk, Weizhong Fei and Ken Jinupun 2197

Finite-States Model Predictive Control of a Four-Level Diode-Clamped Inverter
Patricio Cortes, Jose R. Rodriguez, Salvador Alepuz, Sergio Busquets-Monge and Josep Bordonau 2203

A High-Power-Quality Reversible Converter for 1-Phase to 3-Phase Extension of Mains Supply

Paolo Bolognesi 2209
switching Function Based Modelling of Flying Capacitor DC-DC Converters

Olorunfemi Ojo, Sosthenes Karugaba and Micheal Omoigui 2215
Robust Nonlinear Synergetic Control for m Parallel-Connected DC-DC Boost Converters

Igor Kondratiev, Enrico Santi and Roger Dougal 2222
Energy Harvtesing Using AC Machines with High Effective Pole Count

Richard Geiger and Heath Hofmann 2229
A Simplified Shunt APF Model Based on Instantaneous Energy Equilibrium and Its Application in DC
Voltage Control

Xinming Huang, Jinjun Liu and Hui Zhang 2235
Integration of Supercapacitor with STATCOM for Electric Arc Furnace Flicker Mitigation

Babak Parkhideh, Subhashish Bhattacharya and Chong Han 2242

Comparison of Common-Mode Voltages in Frequency Converters with Alternative Space Vector
Modulation Methods
Antti Virtanen, Matti Jussila and Heikki Tuusa 2248

Theoretical and Experimental Investigation of Averaged Modeling of Non-ideal PWM DC-DC
Converters Operating in DCM
Muhammad Usman Iftikhar, Pierre Lefranc, Daniel Sadarnac and Charif Karimi 2257

A New Power Locus for the p-q Operation of Series Connected 12-Pulse Current Source Controlled
Converters

Mostafa S. Hamad, Mahmoud I. Masoud, Ahmed M. Massoud, Stephen J. Finney and Barry W.
Williams 2264

Step-Up Converter With High Voltage Gain Employing Three-State Switching Cell And Voltage
Multiplier
Samuel Araujo, Rene Bascope, Grover Bascope and Lucas Menezes 2271

Ixviii
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P380

P381

P382

P383

P384

P385

P386

P387

P388

P389

P390

P391

P392

P393

P394

P395

P396

P397

P398

P399

P400

P401

A Novel Two-Switch Forward Configuration for Wide Input-Voltage Range Applications: RCD-
Clamped Forward Converter with Ripple Reduction (RCDFRR)

Ching-Shan Leu and Wei-Lun Chen i 2278
Reverse Conducting IGBT - A new technology to increase the energy efficiency of induction cookers
Thomas Kimmer, Joerg Ochmen, Peter Tuerkes and Stephan Voss 2284
Energy Management Analysis and Design for a 5 kW PEMFC Distributed Power System .
Xuancai Zhu, Dehong Xu and Pingping Chen 2288
Single phase cooling system powered by a thermoelectric module . .
Maxime Vassilev, Yvan Avenas, Christian Schaeffer and Aiman Kerim 2295
A Novel Motor / Converter Topology for High-Speed, High-Power Motor Applications

Zhiguo "Zach" Pan and Raed Ahmad 2301

A Fully On-Chip CMOS VGA-based Load-Independent Linear Amplitude Modulator for GSM/EDGE
Polar Transmitters

Chang-Seok Chae, Sung-Ho Bae, Shinichi lizuka, Kwang-Chan Lee and Kang-Ho Lee - 2308
An improved version of the monolithic ESBT with a higher current capability
Cesare Ronsisvalle and Vincenzo Enea 2314

Isolated feedback coupling by means of an acoustic channel
Denis Metz, Shaul Ozeri and Doron Shmilovitz 2318

A Novel Design Scheme for Improving Ultra-Capacitor Lifetime While Charging with Switch Mode
Converters

Supratim Basu and Tore Undeland 2325
Shunt Active Power Filter for Harmonic and Reactive Current Compensation in Wind Conversion
Systems ]

Fang Liu, Xing Zhang, Zhen Xie, Po Xu and Liuchen Chang ! 2329
Low voltage ride through strategies for SCIG wind turbines in distributed power generation systems
Alvaro Luna, Pedro Rodriguez, Remus Teodorescu and Frede Blaabjerg 2333
Controllable Network Transformers N

Jyoti Sastry and Deepak Divan 2340
Improving System Reliability Using FRFET in LLC Resonant Converters

Wonsuk Choi and Sungmo Young 2346

Feasibility and Performance Analysis of a High Power Drive Based on Four Synchro-Converters
Supplying a Twelve-Phase Synchronous Motor

Simone Castellan, Roberto Menis and Alberto Tessarolo 2352
PV System Power Quality Enhancement by Means of a Voltage Controlled Shunt-Converter

Rosa Mastromauro, Marco Liserre and Antonio Dell'Aquila 2358
Achieving ZVS in a Two Quadrant Converter Using a Simplified Auxiliary Circuit with Novel Control
Terry Doudousakis and C. Lee Sirio 2364
A study on stable torque control in Overmodulation region for High-Speed PMSM Systems

Jin-Sik Park, Shin-Myung Jung, Hag-Wone Kim and Myung-Joong Youn 2373
A Transformer-less Cold Cathode Fluorescent Lamp Driver

Eun-Seok Choi, Je-Hyung Cho, Hyun-Ki Yoon, Gun-Woo Moon and Myung-Joong Youn 2378

Control of a Cascade Boost Converter with a Single Active Switch
Jesus Leyva-Ramos, Ma. Guadalupe Ortiz-Lopez, Jorge Alberto Morales-Saldana and Luis Humberto

Diaz-Saldierna 2383

An isolated single stage buck-boost inverter

Lianghua Zhang, Xu Yang and Xiaofeng Yao 2389

Optimization of Power Electronic Circuits Using Ant Colony System

Jun Zhang, S. H. Henry Chung, Alan Lo and Tao Huang 2396

Phase-Shifted Full-Bridge PWM Converter with Clamping Diodes and Current Transformer

Qianhong Chen, Lanlan Yin, Jian Wang, Bo Peng and Siu-Chung Wong 2403
Ixix
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P409

P410
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P412

P413

P414

P415

P416

P417

P418

P419

P420

P421

P422

Envelope Analysis Applied to Multi-phase Resonant Inverters

Christian Branas, Francisco Azcondo and Rosario Casanueva 2410
A Simple Digital Current Controller for Solid-State Lighting
Joep Jacobs, Jie Shen and Dirk Hente 2417

Predictive Curvent Control of Grid-Connected Neutral-Point-Clamped Converters to meet Low Voltage
Ride-Through Requirements
Salvador Alepuz, Sergio Busquets-Monge, Josep Bordonau, Patricio Cortes and Jose R. Rodriguez 2423

Development of a 1.2-MVA Self-Commutated Power Supply for a Magnet Test System
Ruben Inzunza, Fumio Aoyama, Kenji Ito, Yasuaki Sakamoto and Toshiaki Murai 2429

Temperature Levels Effects on the Thermo-Mechanical Behaviour of Solder Attach During Thermal
Cycling of Power Electronic Modules

Mounira Bouarroudj, Zoubir Khatir and Stephane Lefebvre 2435
Center Tapped Preregulator Based on Three-State Switching Cells for UPS Applications

Raphael da Camara, Cicero Cruz and Rene Pastor Torrico-Bascope 2441
Aging Test Results for High Temperature TRIACs During Power Cycling

Sebastien Jacques, Nathalie Batut, Rene Leroy and Laurent Gonthier 2447

A Control Scheme of the Distributed Generation Interface for Fast Load Voltage Regulation and
Effective Mitigation of Unbalanced Voltage Disturbances

Y. A.-R. I. Mohamed and Ehab F. El-Saadany 2453
A Double Input DC/DC Converter for Photovoltaic/Wind Systems

Nimrod Vazquez, Alvaro Hernandez, Claudia Hernandez, Elias Rodriguez and Jaime Arau 2460
The Role of Supercapacitors in Designing Fuel Cell Powered Portable Applications

Maja Harfman-Todorovic, Mirunalini Chellappan, Leonardo Palma and Prasad Enjeti 2465
Amplitude Control of the Neutral-Point Voltage Oscillations in the Three-Level Converter

Jordi Zaragoza, Josep Pou, Antoni Arias, Salvador Ceballos and Eider Robles 2473
Single-Stage Power Factor Correction AC-DC Converter Based on Continuous Input Current Charge-
Pump Topologies

Cicero Postiglione, Amaldo Jose Perin and Claudinor Nascimento 2478
Current Mode Converter for Dielectric Barrier Discharge Lamp

Rafael Diez, Hubert Piquet, Sounil Bhosle and Jean-Marc Blaquiere 2485

A New Current-Doubler Rectifier Based on Three-State Switching Cell for Buck Derived DC-DC
Converters
Rene Pastor Torrico-Bascope, Grover Victor Torrico-Bascope, Carlos Gustavo Castelo Branco,

Demercil de Souza Oliveira Jr. and Fernando Luiz Marcelo Antunes 2492
A New Hybrid Gate Drive Scheme for High Frequency Buck Voltage Regulators

Zhiliang Zhang, Wilson Eberle, Ping Lin, Yan-Fei Liu and Paresh C. Sen 2498
DC Link Current Minimization for High Power Current Source Motor Drives

Yun Wei Li, Manish Pande, Navid Zargari and Bin Wu 2505
1MHz Variable Sampling Quasi Multi-rate Deadbeat Control for Single Phase PWM Inverter in Low
Carrier Frequency

Tomoki Yokoyama, Suguru Tahara and Fumitoshi Tabuchi 2512

Output Inductor Less Phase Shift Full Bridge Converter with Current Stress Reduction Technique for
Server Power Application

Woo Jin Lee, Ki-Bum Park, Tae Won Heo and Gun-Woo Moon 2517
Identification of sensitive R-L parameters of a multiphase drive by a vector control
Antoine Bruyere, Eric Semail, Fabrice Locment, Alain Bouscayrol and Jean-Marc Dubus 2523

Post-fault operations of five-phase motor using a full-bridge inverter
Nicola Bianchi, Silverio Bolognani, Michele Dai Pre' and Emanuele Fornasiero 2528

An Analytical Approach to Steady-State Current Control Properties of Power Converters Featuring
Discrete-Time Switching
Ulrich Ammann, Rene E. Vargas, Stephan Rees, Jaume Serra and Joerg Roth-Stielow 2535
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P428

P429
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P431

P432

P433

P434

P435

P436

P437

P438

Parameterized Analysis of Zero Voltage Switching in Resonant Converters for Optimal Electrode
Layout of Piezoelectric Transformers
Kaspar Sinding Meyer, Michael A. E. Andersen and Flemming Jensen : 2543

A Power Electronic based Transformer for Feeding Sensitive Loads

Hossein Iman-Eini, Jean-Luc Schanen, Shahrokh Farhangi, Jean Barbaroux and Jean-Pierre Keradec 2549

Power Processing Circuits for Vibration-Based Energy Harvesters

Reinhilde D'hulst and Johan Driesen 2556

Low Cost and Efficient Control for Brushless DC Motors .
Thierry Hascher, Achim Kampka, Konstantin Kanelis, Wenyan Zeng and Claude Bournot 2563

A Finite State Machine Model to Represent Inverters in Photovoltaic System Simulations

Anton Driesse, Steve Harrison and Praveen K. Jain 2568
Band-Gap Reference Voltage Control Strategy of Power Conditioning System for Fuel Cell Hybrid
Vehicle

Young-Do Kim, Ki-Bum Park, Chong-Eun Kim and Gun-Woo Moon b 2574
Control Optimization of a Doubly Fed Induction Machine '
Francois Bonnet and Maria Pietrzak-David 2579

Transient Frequency Modulation: a New Approach to Beat-Frequency Current Sharing Issues in
Multiphase Switching Regulators

Osvaldo Zambetti, Alessandro Zafarana, Andrea Cappelletti, Vai Raimondo and Bertelli Emanuele 2586
AIGaN/GaN High-electron-mobility Transistor(HEMT) Employing Schottky Contact on the Unetched
Region and the Silicon Dioxide Passivation

Young-Hwan Choi, Sun-Jae Kim, Jiyong Lim, Kyu-Heon Cho and Young-Shil Kim 2590
Comparative Evaluation of Symmetrical and Non-Symmetrical Bipolar SHE-PWM T gchniques
Mohamed S. A. Dahidah and Vassilios G. Agelidis ! 2594
Online and Offline Current Monitoring of Parallel Switched High-Voltage Multi-Chip IGBT Modules
Luca Dalessandro, Nicolas Karrer, Mauro Ciappa, Alberto Castellazzi and Wolfgang Fichtner 2600

A Method for Common Mode Filter (CMMF) Optimisation in the PWM IrQlerter Supplied Motor Drives

Dusan Graovac, Andreas Haltmair and Toralf Hoffmann 2607
Effects of Mutual Inductance between Inductors and Capacitors on LC Filter Performance

Shuo Wang and Fred C. Lee 2615
Disturbance Observer Based Current Controller for Vector Controlled IM Drives

Mehmet Dal and Remus Teodorescu 2621
Four-Level Neutral Point Clamped Converter With Reduced Switch Count

Bingsen Wang 2626

Detection of Air Gap Eccentricity in the presence of stator inter-turn fault of inverter fed induction
machines
Thomas M. Wolbank and Peter Macheiner 2633
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Tuesday, June 17, 6:00PM-9:00PM

Special Session: ABB Hospitality Suite, Room: Marika B & C

Wednesday, June 18, 7:00AM-8:00AM

Special Session: Author's Breakfast, Chair: The University of Sydney, Australia V.G. Agelidis,
Room: Oceanis Restaurant

Wednesday, June 18, 8:30AM-10:10AM

LED Technologies | - Chair: I. Shikh, Philips Solid-State Lighting Solution - Room: Colossos A

8:30AM A Proposal of Led lamp driver for universal input using Cuk converter
Jonas R. Britto, Aziz E. Demian Jr., Luiz Carlos Gomes Freitas, Valdeir J. Farias and Ernane A. A.

Coelho 2640
8:55AM Power-Efficient Series-Charge Parallel-Discharge Charge Pump Circuit for LED Drive

Kang-Ho Lee, Young-Jin Woo, Hee-Seok Han, Kwang-Chan Lee and Chang-Seok Chae 2645
9:20AM  Series Input Modular Architecture for Driving Multiple LEDs

J. Patterson and Regan Zane 2650
9:45AM  Design Considerations of a High Power Factor SEPIC Converter for High Brightness White LED

Lighting Applications

Zhongming Ye, Fred Greenfeld and George Liang 2657

Design Techniques - Chair: B. Ferreira, Delft University of Technology, The Netherlands -
Room: Colossos B

8:30AM Integrating Reliability into the Design of Fault-Tolerant Power Electronics Systems

Alejandro Dominguez-Garcia and Philip Krein 2665
8:55AM High Current Inductor Design for MHz Switching

Maeve Duffy, Collins Christina, Fernando Rhen, Paul McCloskey and Saibal Roy 2672
9:20AM  Generalized Methodology for the Analysis and Design of Multiphase Converters with Integrated

Magnetics

Leonardo Laguna, Roberto Prieto, Oscar Garcia, Roberto Gutierrez and Jose Antonio Cobos 2678

9:45AM Improving the Design of Integrated Magnetics for Power Electronics Systems
Virgilio Valdivia, Jorge Pleite, Pablo Zumel and Carlos Gonzalez 2685

Matrix Converter Applications - Chair: C. Klumpner, University of Nottingham, UK -
Room: Colossos C

8:30AM  Performance Assessment of Matrix Converter and Two Stage Matrix Converter for EMA in aircraft
application

Andrew Trentin, Pericle Zanchetta, Wheeler Patrick and Jon C. Clare 2692
8:55AM Adpplication of Indirect matrix converter to variable speed Doubly Fed Induction Generators
Eduardo Reyes, Ruben Pena, Roberto Cardenas, Patrick W. Wheeler and Jon C. Clare 2698

9:20AM  Power Modulation Control of a Three Phase to Single Phase Matrix Converter for a Gas Engine
Cogeneration System

Yushi Miura, Shinichiro Kokubo, Daisuke Maekawa, Satoshi Horie and Toshifumi Ise 2704
9:45AM Control of a Wind Energy Conversion System Based on an Induction Generator Fed by a Matrix-
Converter
Roberto Cardenas, Ruben Pena, Jose Ruiz, Jon C. Clare and Patrick W. Wheeler 2711
Dexii
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DFIG Technologies - Chair: G. Papafotiou, ABB Corporate Research-Baden, Switzerland -
Room: lalysos

8:30AM A Digital Active and Reactive Power Control for Doubly-fed Induction Generator
Alfeu J. Sguarezi Filho, Milton E. Oliveira Filho and Emesto Ruppert Filho 2718

8:55AM A Novel Position Sensor-less Control Scheme of Doubly Fed Induction Wind Generator Based on
MRAS Method -
Yuan Guofeng, Li Yongdong, Chai Jianyuan and Jiang Xinjian 2723
9:20AM Variable Speed Constant Frequency Diesel Power Conversion System Using Doubly Fed Induction
Generator (DFIG) i
Tajuddin Waris and Chemmangot V Nayar 2728
9:45AM  Online Parameter Identification Methods for Doubly Fed Induction Generators
Soenke Thomsen, Kai Rothenhagen and Friedrich W. Fuchs 2735

Inverter Technology (Z-sourced) - Chair: D. M. Vilathgamuwa, Nanyang Technological University,
Singapore - Room: Lindos

8:30AM  Four Quasi-Z-Source Inverters

Joel Anderson and Fang Zheng Peng 2743
8:55AM  Pulse Width Modulation Methods for Bidirectional/High-Performance Z-source Inverter

Jacek Rabkowski, Roman Barlik and Mieczyslaw Nowak 2750
9:20AM  Operational Analysis and Comparative Evaluation of Embedded Z-Source Inverters

Feng Gao, Poh Chiang Loh, Frede Blaabjerg and Chandana Jayampathi Gajanayake 2757
9:45AM  Z-Source Converter Based Zero Voltage Electronic Load

Fang Zheng Peng, Julio C. Rosas-Caro, Honnyong Cha and Craig Rogers / 2764

High Power Converter Technologies - Chair: D. Divan, Georgia Institute of Technology, USA -
Room: Marika A

8:30AM  High Power Resonant Switched-Capacitor Step-Down Converter

Oliver Keiser, Peter K. Steimer and Johann W. Kolar ® 2772
8:55AM  Faults Analysis and Remedial Strategies in High Power Neutral Point Clamped Converters

Paolo Bordignon, Matteo Carpaneto, Mario Marchesoni and Pierluigi Tenca 2778
9:20AM  Considerations for a Digital Gate Unit in High Power Applications ‘

Harald Kuhn, Thies Koeneke and Axel Mertens 2784
9:45AM  Characterization of the Dual-Active Bridge Topology for High-Power Applications Employing a Duty-

Cycle Modulation

Georgios Demetriades and Hans-Peter Nee 2791

DC-DC Converter Technologies Il - Chair: A. Forsyth, The University of Manchester, UK -
Room: Marika D

8:30AM  Multi-phase DC-DC Converter with Bi-directional Power Flow Ability for Distributed Generation
System
Haiping Xu, Fang Zheng Peng and Li Kong 2800
8:55AM DC-DC Converters in a Multi-String Configuration for Stand-Alone Photovoltaic Systems
Johninson Imhoff, Jose Renes Pinheiro, Jumar Luis Russi, Diogo Brum, Roger Gules and Helio Leaes

Hey 2806
9:20AM  Stability Issue and Corresponding Design Considerations in A System of Cascaded Bidirectional DC-

DC Converters

Hao Wang, Jinjun Liu and Runxin Wang 2813
9:45AM  Synthesis of Double-Input DC-DC Converters Using a Single-Pole Triple-Throw Switch as a Building

Block

Karteek Gummi and Mehdi Ferdowsi 2819

Dexiii
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Wednesday, June 18, 10:30AM-12:10PM

Sensorless Motor Control lil - Chair: H. Zelaya de la Parra, ABB Corporate Research, Sweden -
Room: Colossos A

10:30AM A4 Full Sliding Mode Sensorless Control of Three-Level Inverter-Fed Induction Motors

Zhang Yongchang, Zhao Zhengming, Zhang Yingchao and Song Gaosheng 2825
10:55AM A Simple Sensorless Control for Medium Voltage Synchronous Motor Drives

Koichiro Nagata, Haruo Nemoto, Toshio Katayama and Shigetoshi Okamatsu 2832
11:20AM PMSM Sensorless Speed Estimation Based on Sliding Mode Observers

Vasilios Ilioudis and Nikolaos Margaris 2838

11:45AM Identification and compensation of inverter dead-time effect on zero speed sensorless control of AC
machines based on voltage pulse injection
Thomas M. Wolbank, Markus A. Vogelsberger and Michael Riepler 2844

Electronic Ballast Technologies - Chair: H. Chung, City University of Hong Kong, Hong Kong
Room: Colossos B

10:30AM  Integrated Square Waveform Electronic Ballast with High Efficiency and High Power Factor for High
Pressure Sodium Lamps

Mario Ponce-Silva, Diego Balderrama and Mario A. Juarez 2851
10:55AM  Driver for 2.5 MHz Self-Oscillating Electronic Ballast Designed with Descriptive Function

Ricardo Mateos, Mario Ponce-Silva, Efren Flores and Abraham Claudio 2857
11:20AM A Novel SEPIC type Single-Stage Single Switch (S4) Electronic Ballast with Very High Power Factor

and High Efficiency

John Lam, Praveen K. Jain and Vineeta Agarwal 2861
11:45AM A Single-Stage High-Power-Factor Electronic Ballast with ZVS Buck-Boost Conversion

Hung-Liang Cheng, Chin-Sien Moo, Kuo Hsing Lee, Yan Cun Li and Wei Ming Chen 2867

Active Filtering Il - Chair: L.A. Moran, Universidad de Concepcion, Chile - Room: Colossos C

10:30AM  Hardware Implementation of a Three-Phase Active Filter System with Harmonic Isolation Based on
Self-Tuning-Filter
Mohamed Abdusalam, Philippe Poure and Shahrokh Saadate 2875
10:55AM A Single-Phase Active Filter using an H-Bridge PWM Converter with a Sampling Frequency Quadruple
of the Switching Frequency
Hideaki Fujita 2882
11:20AM A Minimum-Switch Direct-link Drive with Common-mode Voltage Elimination and Active Filtering for
Three-phase Open-ended Machines

Apurva Somani, Ranjan K. Gupta, Krushna K. Mohapatra and Ned Mohan 2889
11:45AM  New Control Scheme for Single-Phase Active Power Filters
Leonardo Limongi, Radu Bojoi, Giovanni Griva and Alberto Tenconi 2894

Multilevel Inverter Technologies Hll - Chair: S. Norrga, ABB Corporate Research, Sweden -
Room: lalysos

10:30AM A PWM Method for Seven-Leg Inverters Supplying Three Three-Phase Motors
Martin Jones, Drazen Dujic and Emil Levi 2902

10:55AM  Quantitative Study on Operation Frequency Limitation of Multi-level High Voltage Power Converters
Equipped with Si-IEGT and SiC-PiN Diode

Tatsuto Kinjo, Kazuto Takao, Yasunori Tanaka, Kyungmin Sung and Hiromichi Ohashi 2909
11:20AM  Study and Analysis of a Natural Reference Frame Current Controller for a Multi-Level H-Bridge Power
Converter

Mihai Ciobotaru, Florin Iov, Pericle Zanchetta, Yales Romulo de Novaes and Frede Blaabjerg 2914
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11:45AM  Comparison between Symmetrical and Asymmetrical Single Phase Multilevel Inverter with Diode-
Clamped Topology
Alireza Nami, Firuz Zare, Gerard Ledwich and Arindam Ghosh . 2921

PFC Technologies Il - Chair: J.A. Cobos, Universidad Politecnica de Madrid, Spain - Room: Lindos
10:30AM 4 Novel Approach for Link Capacitor Voltage in Single-Stage Power-Factor-Correction (SS-PFC)

AC/DC Converter

Byoung-Hee Lee, Chong-Eun Kim, Ki-Bum Park and Gun-Woo Moon 2928
10:55AM  An Isolated PFC Single-Stage Interleaved Full-Bridge Converter

Paulo Ficagna and Jose Renes Pinheiro 2934

11:20AM Improving Balance Technique for High Frequency Common Mode Noise Reduction in Boost PFC
converters
Pengju Kong, Shuo Wang and Fred C. Lee 2941

11:45AM  Feasible Evaluation of Phase-ShiftedFeasible Evaluation of a Full-Bridge Inverter for Induction
Heating Cooking Appliances with Discontinuous Current Mode PFC Control-
Yuki Kawaguchi, Eiji Hiraki, Toshihiko Tanaka, Mutsuo Nakaoka and Atsushi Fujita 2948

High Power Density Design - Chair: G.D. Demetriades, ABB Corporate Research, Sweden -
Room: Marika A

10:30AM  Thermal and Spatial Design of a High Power Density Drive

Mark Gerber, Jelena Popovic-Gerber and Braham Ferreira 2955
10:55AM  New Medium-Voltage Inverter Design with Very High Power Density

Thomas Brueckner and Roland Jakob 2962
11:20AM  Integrated Filter in Electrolytic Capacitor Technology for Implementation in High Power Density

Industrial Drives

Jelena Popovic-Gerber, Mark Gerber and Braham Ferreira 2968
11:45AM  Impact of Resonant Tank Structures on Transformer Size for a High Power Density Isolated Resonant

Converter »

Honggang Sheng, Yunqing Pei and Fred Wang 2975

Soft-switching Technologies | - Chair: G. Moschopoulos, University of Western Ontario, Canada -
Room: Marika D :

10:30AM  Active Snubber Network Design and Implementation on the Primary Side of an Isolated CUK-Converter
Redalizing Soft-switching for Efficiency Improvement

Pietro Scalia, Giuseppe Capponi, Francesco Catalano and Antonino Riccobono 2983
10:55AM  Soft-Switching Interleaved Bidirectional DC-DC Converter for Advanced Vehicle Applications
Dong-Gyu Lee, Nam-Ju Park and Dong-Seok Hyun 2988

11:20AM  Soft Switching and Optimal Resonance Conditions of APWM HB Flyback Converter for High Efficiency
under High Output Current

Jee-Hoon Jung and Joong-Gi Kwon 2994
11:45AM A ZCS Full-Bridge PWM converter with Self-Adaptable Soft-Switching Snubber Energy
Qian Sun, Huai Wang, River T. H. Li, S. H. Henry Chung and Saad Tapuchi 3001

Wednesday, June 18, 1:30PM-3:10PM

Converter Technologies - Chair: P. Jain, Queen’s University, Canada - Room: Colossos A
1:30PM  Steep Conversion Ratio Cuk, Zeta, and Sepic Converters Based on a Switched Coupled-inductor cell

Boris Axelrod, Yefim Berkovich, Saad Tapuchi and Adrian Ioinovici 3009
1:55PM A Three-Phase Reduced Switch High Power Factor Buck-Type Converter
Sondeep Bassan and Gerry Moschopoulos 3015
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2:20PM Alternating Stacked Inductor for Mega-Hertz Power Converter and Filtering Applications

Chi Kwan Lee, Peter C. F. Chan and S. Y. Ron Hui 3021
2:45PM A Novel Two-Switch Active Clamp Forward Converter for High Input Voltage Applications
Jae-Kuk Kim, Won-Sik Oh and Gun-Woo Moon 3028

FPGA Technologies and Applications - Chair: J. Abu Qahoug, The University of Alabama -
Room: Colossos B

1:30PM  Segmented Digital Clock Manager- FPGA based Digital Pulse Width Modulator Technique

Majd Batarseh, Wisam Al Hour, Lilly Huang, Chris Iannello and Issa Batarseh 3036
1:55PM FPGA based Motion Controller with a High Bandwidth Current Regulator

Eunsoo Jung, Hak-Jun Lee and Seung-Ki Sul 3043
2:20PM Design of Dedicated Processor for AC Motor Control Implemented in a low cost FPGA

Uffe Jakobsen and Torben Matzen 3048
2:45PM  DPWM based on FPGA Clock Phase Shifting with Time Resolution under 100 ps

Angel de Castro and Elias Todorovich 3054

Permanent Magnet Motor Technologies - Chair: F. Rahman, University of New South Wales,
Australia - Room: Colossos C

1:30PM 4 Real-Time Thermal Model of a Permanent Magnet Synchronous Motor Based on Geometrical

Measures

Georgios Demetriades, Hector Zelaya de la Parra, Erik Andersson and Hakan T. Olsson 3061
1:55PM A Comparative Study of Two Predictive Current Controls for a Permanent Magnet Synchronous

Machine Drive

Florent Morel, Xuefang Lin-Shi, Jean-Marie Retif and Bruno Allard 3068
2:20PM  Efficiency Evaluation of Linear Permanent Magnet Synchronous Machines Using the Synthetic Loading

Method

Abdelaziz Abbas and John Fletcher 3074

2:45PM  Permanent-Magnet Synchronous Machine and Induction Machine Independently Controlled by
Standard Three-leg Inverter
Euzeli C. dos Santos Jr., Eisenhawer M. Fernandes, Cursino B. Jacobina and Alexandre C. Oliveira3081

Electric Vehicle Technologies Il - Chair: N. Ertugrul, University of Adelaide, Australia -
Room: lalysos

1:30PM  Bi-Directional DCM DC to DC Converter for Hybrid Electric Vehicles

Michael Pepper, Keith Mansfield, John Elmes, Khalid Rustom and Rene Kersten 3088
1:55PM  High Dynamic Response Control of Induction Motor in High-Speed Region for Electric Vehicle Drive

System

Ke Li, Chenghui Zhang, Naxin Cui, Mingyao Ma and Xiangning He 3093
2:20PM  EMI Filters Architectures for Power Electronics in Hybrid Vehicles

Vittoria Serrao, Alessandro Lidozzi and Augusto Di Napoli 3098
2:45PM Key Technologies of Digital-Current-Controlled Bidirectional DC-DC Converter in the Hybrid Electric

Vehicle

Xiaofeng Zhang, Wei Chen and Zhengyu Lu 3104

Modeling 1 - Chair: G. Covic, The University of Auckland, New Zealand - Room: Lindos
1:30PM  Modelling and High Temperature Characterization of SiC-JFET

Rami Mousa, Dominique Planson, Herve Morel, Christophe Raynaud and Bruno Allard 3111
1:55PM Nonlinear Magnetics Modeling For Magamp Power Regulation
Paul Tuinenga, Art Witulski, Jeff Kauppila, Mike McCurdy and Dan Herbison 3118
2:20PM  Loss Models for Shaped Foil Windings on Low-Permeability Cores
Jennifer D. Pollock and Charles R. Sullivan 3122
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2:45PM  Transient Thermal Analysis of Power Devices Based on Fourier-series Thermal Model
Bin Du, Jerry Hudgins, Enrico Santi, Angus Bryant and Patrick Palmer 3129

Rectifier Technologies Il - Chair: K. Al-Haddad, ETS-Montreal, Canada - Room: Marika A
1:30PM  Voltage Balance Control of Non-Regenerative Three-Level Boost Rectifier Using Carrier-Based Pulse

Width Modulation

Rixin Lai, Fred Wang, Rolando P. Burgos and Dushan Boroyevich 3137
1:55PM  Application of Optimal and Suboptimal Current Injection in Twelve-Pulse Three-Phase Diode Rectifiers

Milan Ivkovic, Predrag Pejovic and Zarko Janda 3143

2:20PM  An adaptive direct power control for three-phase PWM rectifier in the unbalanced case

Gerardo Escobar, Misael F. Martinez-Montejano, Raymundo E. Torres-Olguin and Andres A. Valdez3150

2:45PM  Multi-Level Single Phase Boost Rectifiers using Coupled Inductors
John Salmon, Nouman Noor, Jeff Ewanchuk and Andy Knight 3156

High Temperature Power Electronics - Chair: H.-P. Nee, Royal Institute of Technology (KTH),
Sweden - Room: Marika D

1:30PM  Silicon-On-Insulator (SOI) Devices and Mixed-Signal Circuits for Extreme Temperature Applications

Richard Patterson, Ahmad Hammoud and Malik Elbuluk 3165
1:55PM  Design of a High-Temperature Pre-Biased Line Choke for Power Electronics Applications
Rafal Wrobel, Neville McNeill and Philip Mellor 3171

2:20PM Towards an airborne high temperature SiC inverter

Dominique Bergogne, Herve Morel, Dominique Planson, Dominique Tournier and Pascal Bevilacqua3178

2:45PM  Hard Switched MOSFET Inverter Development for Elevated Temperature Applications
Shehab Ahmed ! 3184

Wednesday, June 18, 3:30PM-5:30PM

Plenary Poster Session: Poster Session 3 - Chair: V.G. Agelidis, The University of Sydney,
Australia - Room: MarikaB & C

P501 Copper Winding Losses in Matrix Converter-Fed Induction Motors: a Study Based on Skin Effect and

Conductor Heating

Juan Sagarduy and Anthony J Moses 3192
P502 Double Boost Effect Topology for AC/DC Converter with Unity Power Factor

Jean-Claude Le Claire and Guillaume Le Borgne 3199
P503 PCM-controlled Superbuck Converter with Super Performance and Surprises

Matti Karppanen, Teuvo Suntio and Mika Sippola 3206
P504 Optimal PWM Method for Electric and Electro-Hydraulic Power Steering Applications

Dusan Graovac, Benno Koeppl, Michael Scheffer, Andreas Kiep and Marco Puerschel 3213
P505 Application of 3D Direct PWM in Parallel Power Quality Compensators in Three-phase Four-wire

Systems

Ning-Yi Dai, Chi-Seng Lam, Man-Chung Wong and Ying-Duo Han 3220
P506 The Parallel Active Input Current Shaper Operating in DCM

Nimrod Vazquez, Alonso Jimenez, Claudia Hernandez, Jaime Arau and Elias Rodriguez 3226
P507 A Novel Performance Study for Linear Induction Motors Considering End Effects

Jia Zhao, Zhongping Yang, Jiangiang Liu and Trillion Q. Zheng 3231
P508 Unified Control Technique for Z-Source Inverter

Shuitao Yang, Xinping Ding, Fan Zhang, Fang Zheng Peng and Zhaoming Qian 3236
P509 Pre-Synchronization Control for Parallel Inverters Based on Power Line Communication

He Zhongyi, Wang Xiaona, Xing Yan and Ma Yundong 3243
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P510

P511

P512

P513

P514

P515

P516

P517

P518

P519

P520

P521

P522

P523

P524

P525

P526

P527

P528

P529

3-Phase AC-Drives With Passive Front-Ends With Focus on the Slim DC-Link Topology

Henrik Andersen, Ruimin Tan and Cai Kun 3248
A Novel Control Strategy for Current-Source Rectifiers with Space Vector Modulation

Jilei Gao, Hu Sun, Xiaojie You and Trillion Q. Zheng 3255
Multi-Channel Semi-Regulated Bus Converter

Matti Karppanen, Mika Sippola and Teuvo Suntio 3259
Small-Signal Modeling of DC Converters with Digital Peak-Current-Mode Control

Hung-Shou Nien, Dan Chen and Wei-Hsu Chang 3266

Robust Current Assisted Hinf Controller for Boost Converter in the Presence of Uncertainty and
Evaluation Using M-analysis

George Ioannidis and Stefanos Manias 3272
Simplified Model Predictive Control For a Shunt Active Filter
Xiao-Gang Wang, Yun-Xiang Xie and Ding-Xin Shuai 3279

Design and Modeling of a Novel High-Gain Peak Current Control Scheme to Achieve Adaptive Voltage
Positioning for DC Power Converters

Ching-Jan Chen, Dan Chen, Martin Lee and Eddie Kuo-Lung Tseng 3284
A Novel N+k Fault-Tolerant Hot-Swap DC/AC Inverter Design
John Chatzakis and Emmanouel Antonidakis 3291

Comparisons of Two Kinds of Phase-shifted Controlled Full-bridge Mode Inverters with High
Frequency Link

Lei Li and Qinglong Zhong 3295
Modeling Average-Current-Mode-Controlled Multi-phase Buck Converters
Rugqi Li 3299

A4 Novel Control Approach for LCL-based Shunt Active Power Filter with High Dynamic and Steady-
State Performance

Zhiling Qiu, Jie Kong and Guozhu Chen 3306
Performance Verification of the Inverse-System Controller for Variable-Speed Variable-Pitch Wind
Generation System

Hua Geng, Honglin Zhou, Weisong Zhou and Geng Yang 3311
Equal Load Sharing Modulation Technique for Series-Connected H-Bridge Multilevel Converters
Ville Naumanen, Julius Luukko, Toni Itkonen, Olli Pyrhonen and Juha Pythonen 3315

Suppressing Noise Peak Single Phase to Three Phase Ac-ac Direct Converter Introducing Delta-sigma
Modulation Technique
Atsushi Hirota, Satoshi Nagai and Mutsuo Nakaoka 3320

Demonstration of Resonant Inverter Circuit for Electrodeless Fluorescent Lamps Using High-Voltage
GaN-HEMT

Wataru Saito, Tomokazu Domon, Ichiro Omura, Tomohiro Nitta and Yorito Kakiuchi 3324
A Novel High Reliability Dual-Boost Half-Bridge Reversible PWM Rectifier
Jie Chen, Jiawei Chen, Chun-ying Gong, Xin Chen and Fang-hua Zhang 3330

An Inductive Down Converter System-in-Package for Integrated Power Management in Battery-
Powered Applications

HenkJan Bergveld, Ravi Karadi and Kasia Nowak 3335
A Fault Tolerant Three-Leg Shunt Active Filter Using FPGA for Fast Switch Failure Detection
Shahram Karimi, Philippe Poure and Shahrokh Saadate 3342

Self Turn-on Loss of MOSFET as Synchronous Rectifier in DC/DC converter in case of a Low Driving
Impedance

Katsuaki Murata, Koosuke Harada and Tsuyoshi Harimoto 3348

Research on Single Stage Combined Uninterruptible AC-DC Converters with High Power Factor

Daolian Chen 3354
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P532

P533

P534

P535

P536

P537

P538

P539

P540

P541

P542

P543

P544

P545

P546

P547

P548

P549

P550

P551

Interleaved Buck Converter with Variable Number of Active Phases and a Predictive Current Sharing
Scheme

Lars T. Jakobsen, Oscar Garcia, Jesus A. Oliver, Pedro Alou and Jose Antonio Cobos 3360
Decoupling control of the Dual Stator-Winding Induction Generator using SVM
Yong Li 3366

An Inrush Mitigation Technique of Load Transformers for the Series Voltage Sag Compensator

Po-Tai Cheng, Chang-Yi Lin, Yu-Hsin Chen and Jhao-Ming Chen 3371 I

Performance Analysis of Synchronization Methods for Self-Excited Induction Generators
Cassiano Rech, Robinson Camarge; Mauricio de Campos, Fabiano Salvadori and Gideon Leandro 3378

Research on Switched reluctance generating mode of Doubly Salient Electro-Magnetic generator

Weili Dai, Huizhen Wang, Haihong Qin and Yang-guang Yan 3385
Modeling and Design of Feedback Loop for a Voltage-Mode Single-Inductor Dual-Output Buck
Converter

Kun-Yu Lin, Chun-Shih Huang, Dan Chen and Kwang H. Liu i 3389
Extended Direct Power Control of a Three-Level NPC Voltage Source Inverter With Unbalanced
Voltages

Joaquin Eloy-Garcia, Santiago Arnaltes and Jose Luis Rodriguez-Amenedo 3396
Predictive Strategy to Reduce Common-Mode Voltages on Power Converters

Rene E. Vargas, Ulrich Ammann, Jose R. Rodriguez and Jorge Pontt 3401
Self-Tuned Projected Cross Point - An Improved Current-Mode Control Technique

Kai Wan and Mehdi Ferdowsi 3407
Multiport Converters for Hybrid Power Sources

Haimin Tao, Jorge L. Duarte and Marcel Hendrix ' 3412
A Robust Adaptive Strategy for Improving Harmonic Compensation in Shunt Active Power Filters

Erico Braz, Ricardo Ribeiro and Alexandre C. Oliveira 3419

A New Automatic Average Modelling tool for Power Electronics Systems
Asma Merdassi, Laurent Gerbaud and Seddik Bacha N

A Low-Ripple Fast-Response CMOS Integrated Switching Buck Converter with Dual-Mode Pulse-
Train/PWM Control

3425

Feng Luo and Dongsheng Ma 3432
A ZCS Current-Fed Half-Bridge Converter With Asymmetrical Pwm Operation

Hang Zhang, Huafeng Xiao and Shaojun Xie 3437
Capacitor Ripple Current in an Interleaved PFC Converter

Jinsong Zhu and Annabelle Pratt 3444
Observer Based PWM Dead Time Optimization in Automotive DC/DC-Converters with Synchronous
Rectifiers

Tomas Reiter, Dieter Polenov, Hartmut Proebstle and Hans-Georg Herzog 3451
Parameters Influencing the Performance of an IGBT Gate Drive

Muhammad Abu-Khaizaran, Patrick Palmer and Yalan Wang 3457
Predictive Current Control for an Induction Motor

Jean-Marie Retif, Xuefang Lin-Shi and Florent Morel 3463
A First Approach to a Pre-regulator Based Control for a Contact-less Power Supply

Cristina Fernandez, Pablo Zumel, Antonio Lazaro and Andres Barrado 3469
Mutual Inductance Calculation of Movable Planar Coils on Parallel Surfaces

Yipeng Su, Xun Liu and S. Y. Ron Hui 3475

An Efficiency Model of Planar Loaded Twisted-wire Windings in a Magnetic Substrate for Domestic
Induction Heating Appliances
Jesus Acero, Rafael Alonso, Jose Miguel Burdio, Luis Angel Barragan and Claudio Carretero 3482

Self Tuning Pick-ups for Inductive Power Transfer
Grant Covic, John Boys, Alwin Tam and Jimmy Peng 3489
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P553

P554

P555

P556

P557

P558

P559

P560

Ps561

P562

P563

P564

P565

P566

P567

P568

P569

P570

P571

P572

Analysis and Specification of DC Side Voltage in Parallel Active Power Filter Regarding Compensation
Characteristics of Generators '

Guopeng Zhao, Jinjun Liu, Xin Yang and Zhao-an Wang 3495
An Improved Distributed Control Strategy for Parallel Inverters

Tianzhi Fang, Xinbo Ruan, Lan Xiao and Aizhong Liu 3500
Fast Switching Charge Dump assisted Class-D Audio Amplifier with high Fidelity and high Efficiency
Kwang-Chan Lee, Chang-Seok Chae, Kang-Ho Lee and Gyu-Hyeong Cho 3506
Current Share in Multiphase SMPCs by Digital Filtering

Anthony Kelly 3512
Hybrid Control of a Three-cell Converter Associated to an Inductive Load

Mohamed Trabelsi, Jean-Marie Retif, Xuefang Lin-Shi, Xavier Brun and Florent Morel 3519
A Novel Voltage-fed AC-DC Full-bridge Converter

Pritam Das and Gerry Moschopoulos 3526

Active Damping of LCL-Filter Resonance based on Virtual Resistor for PWM Rectifiers - Stability
Analysis with Different Filter Parameters

Christian Wessels, Joerg Dannehl and Friedrich W. Fuchs 3532
Development of a Resonance-Free Power Quality Controller for Middle Voltage Distribution System
Wanjun Lei, Yue Wang, Wen Luo, Leqiang Zhang and Ninghuan Su 3539

Hierarchical current tracking in multiswitching systems
Maria Stefania Carmeli, Francesco Castelli Dezza, Matteo Iacchetti and Gabrio Superti-Furga 3544

Modeling of the Proton Exchange Membrane Fuel Cell in steady state

Hinaje Melika, Nguyen Dinh An, Rael Stephane and Davat Bernard 3550
Autonomous Adjustable Speed Decoupled Generation Systems and their Parallel Operation
Wlodzimierz Koczara, Marcin Moskwa and Neil Brown 3557

Pulse Density Modulation for RF Applications: The Radio-Frequency Power Amplifier (RF PA) as a
Power Converter

Jason T. Stauth and Seth R. Sanders 3563
A Current Control Method of SRM Based on RBF Considering the Mutual Inductance With
Simultaneous Two-Phase Excitation

Yi Zheng, Hexu Sun, Yan Dong and Zhaoming Lei 3569
Improved Dual-path Energy Recovery Circuit (ERC) Using a Current Source and a Voltage Source for
High Resolution and Large-sized Plasma Display Panels (PDPs)

Kang-Hyun Yi and Gun-Woo Moon 3574

Efficiency Estimation in Digitally-Controlled dc-dc Converters Based on Single Current Sensing

Stefano Saggini, Walter Stefanutti, Paolo Mattavelli and Alberto Carrera 3581

A Series Active Power Filter Scheme for Current Harmonic Compensation

Diego Figueroa, Luis A. Moran, Pedro Ruminot and Juan Dixon 3587

Voltage Gradient Limitation of IGBTs by optimised Gate-Current Profiles

Guenter Schmitt, Ralph Kennel and Joachim Holtz 3592

Investigation on the Role of Power Electronic Controlled Constant Power Loads for Voltage Support in

AC Distribution Systems

Marta Molinas, Moltoni Duilio, Fascendini Gabriele, Suul Jon Are and Faranda Roberto 3597

A Current Injection Based Twelve-Pulse Rectifier

Predrag Pejovic and Yasuyuki Nishida 3603

Quantitative design of Active Control for Self Excited Induction Generators in Grid Isolated Operation

Alberto Bellini, Giovanni Franceschini, Emilio Lorenzani and Carla Tassoni 3610

Isolated Half-Bridge Driver with Integrated High-Side Supply

Baoxing Chen 3615
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P585

P586

P587

P588

P589

P590

P591

P592

P593

Analysis of capacitor-related mid-voltage point shift problems in high-voltage half-bridge DC/DC
converters

Indrek Roasto, Dmitri Vinnikov and Tonu Lehtla i 3619
A Boost Unity Power Factor Pre-compensator

Jesus Linares-Flores, Hebertt Sira-Ramirez, Johann Reger and Saul Hernandez-Marcial 3623
Energetical Modelling of Lithium-Ion Battery Discharge and Relaxation

Matthieu Urbain, Stephane Rael, Bernard Davat and Philippe Desprez 3628
Dual-Edge Modulated Four-Switch Buck-Boost Converter . .
Xiaoyong Ren, Xinbo Ryan, Hai Qian, Minggiu Li and Qianhong Chen 3635
FPGA Controlled High Frequency Resonant Converter for Contactless Power Transfer

Hao Leo Li, Aiguo Hu and Grant Covic 3642
Using STATCOM to Mitigate Voltage Fluctuations Due to Aerodynamic Aspects of Wind Turbines
Roohollah Fadaeinedjad, Gerry Moschopoulos and Mehrdad Moallem 3648

Control Strategy to Achieve Input Voltage Sharing and Output Current Sharing for Input-Series
Output-Parallel Inverter Systems
Kai Zhuang and Xinbo Ruan 3655

Angle estimation for Sensorless Field Oriented Control with Matrix Converters and Surface Mount
Permanent Magnet Synchronous Machines

Antoni Arias, Carlos Ortega, Josep Pou, David Gonzalez and Josep Balcells 3659
PWM and Phase-shifted Control Method for Isolated Asymmetric Half- Bridge Bi-directional Converter
Xuejun Ma and Hongxia Wu 3665
An AC-DC Single-Stage Full-Bridge Converter With Phase-Shift PWM Control

Pritam Das and Gerry Moschopoulos : 3671

A Novel Method for Improving the Overload Capability of Stand-alone Power Geneérating Systems
Based on a Flywheel Induction Motor

Miao-miao Cheng, Shuhei Kato, Hideo Sumitani and Ryuichi Shimada 3677
Improvement of the Shunt Active Power Filter Dynamic Performance N
Krzysztof Sozanski 3684

Transfer Time Suppressor (TTS) for Line-Interactive Uninterruptible Power Supplies
Manuel Arias, Marta M. Hernando, Miguel Rodriguez, Diego G. Lamar and Javier Sebastian 3689

Digital PFM controller with adaptive on time based on load current estimation

Marco Meola, Xu Zhang and Maksimovic Dragan 3695
Single phase unity power-factor inductive power transfer system

John Boys, Chang-Yu Huang and Grant Covic 3701
A Multi-Kilowatt High-Frequency AC-link Inverter for Conversion of Low-Voltage DC to Utility Power
Voltages

James Gafford, Michael Mazzola, John Robbins and Marshall Molen 3707
An Enabling Device Technology for Future Superjunction Power Integrated Circuits

Yu Chen, Yung C. Liang, Ganesh S. Samudra, Kavitha D. Buddharaju and Hanhua Feng 3713
A New Virtual LC Filter Concept and Its Applications

Pekik Argo Dahono 3717
Reliability Comparison of Fuel-Cell DC-DC Converter in Two Cases of Using IPM Switch and
Paralleling MOSFETs

Amir Hossein Ranjbar, Babak Abdi Varmiab, Seyed Ali Nabavi-Niaki, George Gharehpetian and Jafar
Milimonfared 3723

Stability Investigation of Inverter Motor Drive System with Input Filter - Optimisation of the DC-Link
Capacitance Value
Pisit Liutanakul, Serge Pierfederici, Amed-Bilal Awan, Babak Nahid-Mobarakeh and Farid Meibody-

Tabar 3728

Linear-Assisted DC-DC Converter Based on CMOS Technology

Herminio Martinez and Alfonso Conesa 3735
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Analysis of PWM Nonlinearity in Non-Inverting Buck-Boost Power Converters
Rajarshi Paul and Dragan Maksimovic 3741

A Convenient Form to Connect Single-Phase Cells to Multi-pulse Transformers in Unbalanced Systems
Carlos R. Baier, Jose R. Espinoza, Luis A. Moran, Cristian R. Sepulveda and Leonardo M. Landaeta3748

Integrated Inverter System for compensation of Power Quality events

Yong-Duk Lee, Woo-Cheol Lee and Taeck-Ki Lee 3754
A Four Leg Voltage Source Converter Based Dynamic Voltage Restorer
Darlan Fernandes, Sreeramulu Naidu and Antonio Marcos Lima 3760

Air- gap Flux Density Optimization in Dual Stator Winding Induction Machines
Juan Manuel Guerrero and Olorunfemi Ojo 3767

A Grid Interface for Distributed Energy Resources With Integrated Energy Storage using a High
Frequency AC Link

Joseph Carr and Juan Balda 3774
A Simple Switching Loss Model for Buck Voltage Regulators with Current Source Drive
Wilson Eberle, Zhiliang Zhang, Yan-Fei Liu and Paresh C. Sen 3780

Control of a Medium-Voltage Test Generator

Sebastian A. Richter, Jochen von Bloh, Christian P. Dick, Dirk Hirschmann and Rik W. De Doncker3787
Control of Grid-Connected Voltage Source Converters with LCL Filter using a Linear Quadratic
Servocontroller with State Estimator

Francisco Huerta, Emilio Bueno, Santiago Cobreces, Francisco Javier Rodriguez and Carlos Giron 3794

Single-phase to Three-phase Universal Active Power Filter
Euzeli C. dos Santos Jr., Cursino B. Jacobina, F. Guedes F1. Dalton and Alexandre C. Oliveira 3801

Real-Time System Identification for Load Monitoring and Transient Handling of DC-DC Supplies

Grant Pitel and Philip Krein 3807
Experimental Results for a Shunt Current Source Active Power Filter with Series Capacitor

Perttu Parkatti, Salo Mika and Heikki Tuusa 3814
Output Feedback Control of a Three-Phase Shunt Active Power Filter

Toufic Al Chaer, Jean-Paul Gaubert, Laurent Rambault and Maged Najjar 3819

Analysis and Design Considerations for the Right Half-Plane Zero Cancellation on a Boost Derived
DC/DC Converter
Daniel Diaz, Oscar Garcia, Jesus A. Oliver, Pedro Alou and Jose Antonio Cobos 3825

Analysis and Design of a Fully-Integrated Current Sharing Scheme for Multi-Phase Adaptive On-Time
Modulated Switching Regulators
Biranchinath Sahu 3829

Parameter Characterisation of a Doubly-Fed Induction Machine Using Series-Coupling and IEEE
Std. 112 Test Methods

David Cashman, John Hayes and Micheal Egan 3836
A True Programmable HPF Hybrid Three-Phase Rectifier
Carlos Alberto Canesin, Jurandir Oliveira Soares and Luiz Carlos Gomes Freitas 3843

Modelling and Control of a Coupled Electromechanical System Exploiting Heave Motion, for Energy
Conversion from Sea Waves

Nikolaos Kimoulakis and Antonios Kladas 3850
A New Approach to Realize High Performance RF Power FETs on Si(110) Surface

Weitao Cheng, Akinobu Teramoto and Tadahiro Ohmi 3854
On cascading of the series loaded resonant converter

Per Ranstad, Jorgen Linner and Georgios Demetriades 3857

A model-based controller for a hybrid power filter to compensate harmonic distortion in unbalanced
operation
Andres A. Valdez, Gerardo Escobar and Misael F. Martinez-Montejano 3861
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P627

P628

P629

P630
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P632

P633

P634

P635

Selecting Between Linear and Nonlinear Control in a Dynamic Voltage Restorer

Mario Gonzalez, Victor Cardenas, Luis A. Moran and Jose R. Espinoza 3867
An Approach for Stability Analysis of Nonlinear Electrical Network using Anti- Optimization
Martin Raphael Kuhn, Yang Ji, Hans-Dieter Joos and Johann Bals 3873

Optimal Sequence-based Control of Switching Power Converters in Interactive Power Networks

Kaustuva Acharya and Sudip Mazumder 3880 .

Speed Motion-Sensorless with Adaptive Control Approach of Linear Induction Motor Unknown
Resistance and Payload ’
Chin-I Huang, Li-Chen Fu, Wen-Yuh Jywe and Jing-Chung Shen 3887

A Direct Isolated Bi-directional Converter as a Power Electronic Building Block (PEBB)

Todd Begalke 3894
Power Management Strategies for Generator-set with Energy Storage for 4Q-load

Freek Baalbergen and Pavol Bauer 3901

An Autonomous Distributed Demand-side Energy Management Network using Fluorescent Lamp
Sensors
John Cooley, Al-Thaddeus Avestruz and Steven Leeb 3907

Active Voltage Clamped Edge-Resonant Soft Switching PWM High Frequency Cyclo-Converter Using
Bidirectional Switches

Hisayuki Sugimura, Sang-Pil Mun, Soon-Kurl Kwon, Eiji Hiraki and Mutsuo Nakaoka 3917
Effective Control of an Integrated Starter-Alternator with an IPM Synchronous Machine

Adriano Faggion, Luca Sgarbossa, Luigi Alberti, Massimo Barcaro and Michele Dai Pre' 3924
Photovoltaic / Thermal System for Stand-Alone Operation

Rafael Jardan, Istvan Nagy, Angel Cid-Pastor, Ramon Leyva and Abdelali El Aroudi 3930
Design of a Wavelet Multiresolution Controller for speed control of Travelling Wave Ultrasonic Motors
Epaminondas Mitronikas and Emmanuel Tatakis 3937

A Stationery Reference Frame Current Control for a Multi-Level H-Bridge Power Converter for
Universal and Flexible Power Management in Future Electricity Network,

Mihai Ciobotaru, Florin Iov, Pericle Zanchetta, Yales Romulo de Novaes and Jon C. Clare 3943
Digitally Controlled Steered-Inductor Buck Converter for Improving Heavy-to-Light Load Transient
Response

Andrija Stupar, Zdravko Lukic and Aleksandar Prodic ' 3950
An Efficient Experimental Method for High Power Direct Drive Wind Energy Conversion Systems
Weihao Hu, Yue Wang, Weizheng Yao, Jinlong Wu and Hailong Zhang 3955

High-Frequency Resonant Matrix Converter using One-Chip Reverse Blocking IGBT-Based
Bidirectional Switches for Induction Heating
Hisayuki Sugimura, Sang-Pil Mun, Soon-Kurl Kwon, Mishima Tomokazu and Mutsuo Nakaoka 3960

Comparison of the Four Configurations of the Inductive Fault Current Limiter

Dalibor Cvoric, Sjoerd de Haan and Jan Abraham Ferreira 3967
Integrated One-Cycle Control for Three Leg Universal Active Power Filter

Aluisio Bento, Edison Silva and Paulo Peixoto Praca 3974
Two-Transformer Current-fed Converter with 0 to 100% Switch Duty Range

Ki-Bum Park, Chong-Eun Kim, Gun-Woo Moon, Myung-Joong Youn and Bong-Chul Kim 3981
Sequence analysis based DSP controller for Dynamic Voltage Restorer (DVR)

Jayanti N. G., Malabika Basu, Iurie Axente, Kevin Gaughan and Michael Conlon 3986

Nonlinear Order Reduction in Dynamic Magnetic Equivalent Circuits of Electromechanic Actuators :
Incorporating Relative Motion and Back EMF

Ali Davoudi, Patrick Chapman and Juri Jatskevich 3992

Soft-Starting Techniques for Low Cost Single-phase to Three-phase Drive System Configuration

J. A. A. Dias, Euzeli C. dos Santos Jr., Cursino B. Jacobina and Mauricio B. R. Correa 3996
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A New Adaptive Maximum Power Point Tracking Control Algorithm for Variable Speed Wind Energy
Conversion Systems '
Joanne Hui and Alireza Bakhshai 4003

Merged Two-Stage Power Converter Architecture with Soft Charging Switched-Capacitor Energy
Transfer

Robert Pilawa-Podgurski, David Giuliano and David J. Perreault 4008
Application of Online Trained Echo State Networks for Harmonic Compliance Issues

Joy Mazumdar and Subhashish Bhattacharya 4016
A Dual Connected Passive Filter Scheme for PWM Converters

Mauricio Ortiz, Luis A. Moran, Leonardo Palma and Prasad Enjeti 4022

Capabilities of Finite Element Analysis and Magnetic Equivalent Circuits for Electrical Machine
Analysis and Design
Murat Yilmaz and Philip Krein 4027

Advanced Boundary Control of Inverters Using the Natural Switching Surface: Normalized
Geometrical Derivation

Martin Ordonez, John Quaicoe and Tariq Igbal 4034
A High-Field High-Frequency Permeance Meter for Thin-Film Materials
Hozefa Mukadam, Charles R. Sullivan and Satish Prabhakaran 4044

Describing Function Analysis of the Electric Nonlinear Model of a SRM Autonomous AC Generator
Abelardo Martinez, Estanislao Oyarbide, Francisco Perez, Eduardo Laloya and Bonifacio Martin 4051

Grid Synchronization Method Based on a Quasi-ldeal Low-Pass Filter Stage and a Phase-Locked Loop

Eider Robles, Salvador Ceballos, Josep Pou, Jordi Zaragoza and Igor Gabiola 4056

Design and Optimization of a Biomechanical Energy Harvesting Device

Penglin Niu, Patrick Chapman, Louis DiBerardino and Elizabeth Hsiao-Wecksler 4062

Ratio Buck-Boost (RBB) Converter with Feed-Forward Technique for Achieving Fast Line Response

Ke-Horng Chen, Hsin-Hsin Ho, Pin-Chin Huang and Wei-Quan Wu 4070

A Nonlinear Adaptive Synchronization Technique for Single-Phase Grid-Connected Converters

Davood Yazdani, Alireza Bakhshai, Geza Joos and Mohsen Mojiri 4076

Light load efficiency improvement for multi-channel PFC

Chuanyun Wang, Ming Xu, Fred C. Lee and Zheng Luo 4080

Lossless Current Sensing and Its Application in Current Mode Control

Chin Chang 4086

Air-gap Effects in Inductive Energy Transfer

Konstantinos D Papastergiou and D Ewen Macpherson 4092

Load line emulation based maximum power point tracking

Michael Sokolov and Doron Shmilovitz 4098
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Wednesday, June 18, 7:00PM-11:00PM

Special Session: Gala Dinner, Chair: SN Manias and VG Agelidis, Room: Lagoon

Thursday, June 19, 7:00AM-8:00AM

Special Session: Author's Breakfast, Chair: The University of Sydney, Australia V.G. Agelidis,
Room: Oceanis Restaurant

Thursday, June 19, 8:30AM-10:10AM

Utility Power Electronics Il - Chair: D. M.Vilathgamuwa, Nanyang Technological University,
Singapore - Room: Colossos A

8:30AM Zero Energy Sag Corrector with Reduced Device Count

Anish Prasai and Deepak Divan 4103
8:55AM Regulation of Capacitor Voltages in a Direct-like Cascade AC AC Converter for FACTS Controllers

Diego Soto, Ruben Pena, Patrick W. Wheeler and Tim Green 4110
9:20AM A Flexible High Efficiency VSI-based HVDC Transmission System with Reduced Harmonics

Aziza Benaboud and Alfred Rufer 4117

9:45AM  On Distributing Multilevel SHE-PWM Waveforms in HVDC Systems Built With Conventional Three-
Phase VSC Modules
Nikolas Flourentzou, Mohamed S. A. Dahidah and Vassilios G. Agelidis . 4124

DC-DC Converter Technologies lll - Chair: A. loinovici, Holon Institute of Technology, Israel -
Room: Colossos B

8:30AM Power Architecture Design with Improved System Power Density, Efficiency and EMI

Fred C. Lee, Shuo Wang, Pengju Kong, Chuanyun Wang and Dianbo Fu 4131
8:55AM High Efficient Galvanically Isolated Resonant Multi-Input DC-DC Converter Topology

Klaus Rigbers and Rik W. De Doncker 4138
9:20AM  Pursuing High Power-Density and High Efficiency in DC-DC Converters for Automotive Application

Martin Pavlovsky, Yukinori Tsuruta and Atsuo Kawamura 4142
9:45AM DC Rails Side Diode Clamped-Active Edge Resonant PWM DC-DC Converters with HF Link

Toshimitsu Doi, Tetsuya Etoh, Keiki Morimoto, Haruhiko Manabe and Kosaku Yamaguchi 4149

Soft-switching Technologies Il - Chair: J. Sabaté, GE-Global Research Center, USA -
Room: Colossos C

8:30AM  Sofi-Switching Interleaved Boost Converter with High Voltage Gain
Ranoyca Silva, Gustavo Henn, Paulo Peixoto Praca, Luiz Henrique Barreto and Demercil de Souza

_ Oliveira Jr. 4157
8:55AM A Switched-Mode Power Supply Using A Boost-Flyback Converter And An Interleaved Soft-Switching
Forward Topology
Carlos Alberto Gallo, Fernando Lessa Tofoli, Ernane A. A. Coelho, Luiz Carlos de Freitas and Valdeir
J. Farias 4162
9:20AM  Soft Switched AC-Link AC/AC and AC/DC Buck-Boost Converter
Hamid A. Toliyat, Anand Balakrishnan, Mahshid Amirabadi and William C. Alexander 4168
9:45AM  Soft-Switching of a Hybrid Current Source Converter
Maged Naguib and Luiz Lopes 4177
Docxy
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LED Technologies Il - Chair: H. Chung, City University of Hong Kong, Hong Kong - Room: lalysos

8:30AM

8:55AM

9:20AM

9:45AM

Reconfigurable and Fault Tolerant Digital Phase Shifted Modulator for Luminance Control of LED
Light Sources

Montu Doshi and Regan Zane 4185
High Dimming Ratio LED Driver with Fast Transient Boost Converter

Xiaoru Xu and Xiaobo Wu 4192
Low Cost Self-Oscillating ZVS-CV Driver for Power LEDs

Edilson Sa, Fernando Luiz Marcelo Antunes and Armaldo Jose Perin 4196
A High Accuracy Current-Balanced Control Technique for LED Backlight

Chia-Lin Chiu and Ke-Hormg Chen 4202

Integration Technologies Il - Chair: B. Ferreira, Delft University of Technology, The Netherlands -
Room: Lindos

8:30AM

8:55AM

9:20AM

9:45AM

Sensorless Motor Control IV - Chair: S. Bosga, ABB Corporate Research, Sweden - Room: Marika A

8:30AM

8:55AM

9:20AM

9:45AM

New System Integration Concept for High Power Density Drives
Jelena Popovic-Gerber, Mark Gerber and Braham Ferreira 4208

Modeling and analysis of lateral MOS integrated within power VDMOS for functional integration
purposes

Dac-Binh Nguyen and Jean-Christophe Crebier 4215
Planar resonant multi-output transformer for printed circuit board integration
Eberhard Waffenschmidt and Jacobs Joep 4222

Monolithic integration of a 3-level DCM-operated low-floating-capacitor buck converter for DC-DC
step-down conversion in standard CMOS
Gerard Villar and Eduard Alarcon 4229

Sensorless PMSM Control for H-axis Washing Machine Drive

Peter Balazovic and Roman Filka 4237
Improved Rotor Position Estimation employing Voltage Distortion Compensation for Sensorless PMSM
Drives at Low Speed

Shin-Myung Jung, Jin-Sik Park, Hag-Wone Kim and Myung-Joong Youn 4243

Tracking Inherent Saliencies of Standard Induction Machines for Zero Speed Sensorless Control using
different Signal Processing Methods
Thomas M. Wolbank and Mohamed Metwally 4249

A new hybrid sensorless method using a back EMF estimator and a current model of Permanent

Magnet Synchronous Motor
Jung Hyo Lee, Jae Sung Yu, Tae Woong Kong, Won Chul Lee and Chung Yuen Won 4256

High Frequency Technologies - Chair: I.J. Pitel, Magna-Power Electronics, USA - Room: Marika D

8:30AM

8:55AM

9:20AM

9:45AM

Novel High Frequency Transformer Configurations - Amorphous Metal vs. Ferrites

Christian P. Dick, Dirk Hirschmann and Rik W. De Doncker 4264

Evaluation of Magnetic Materials for Very High Frequency Power Applications

Yehui Han, Grace Cheung, An Li, Charles R. Sullivan and David J. Perreault 4270

An Improved Model for the High Frequency Resistance of Non-layered Windings

Georgios Dimitrakakis, Evangelos Rikos and Emmanuel Tatakis 4277

Design of Naturally Cooled High Frequency Integrated Magnetic Component

Aiman Kerim, Jean-Paul Ferrieux, James Roudet, Gerard Meunier and Stephane Catellani 4283
Doaevi
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Thursday, June 19, 10:30AM-12:10PM

Multilevel Inverter Technologies IV - Chair: J.W. Kolar, ETH Zurich, Switzerland - Room: Colossos A

10:30AM  Power Losses Analysis and Cooling System Design of Three Topologies of Multilevel Inverters
Diorge Alex Bao Zambra, Cassiano Rech, Flavio Alessandro Serrao Goncalves and Jose Renes Pinheiro

4290 -

10:55AM  Comparison of State of the Art Multilevel Inverters
Panagiotis Panagis, Fotis Stergiopoulos, Pantelis Marambeas and Stefanos Manias - 4296

11:20AM  Real-Time Selective Harmonic Minimization in Cascaded Multilevel Inverters with Varying DC Sources
Joao Onofre Pinto, Faete Filho, Tiago Mateus, Burak Ozpineci, Leon Tolbert and Helder Maia 4302

11:45AM  Comparison of Losses in Multilevel Converters for Aerospace Applications
Konstantinos D Papastergiou, Patrick W. Wheeler and Jon C. Clare 4307

Contactless Power Transfer Technologies - Chair: R. Hui, City University of Hong-Kong,
Hong-Kong - Room: Colossos B

10:30AM  Design of a Contactless Rotary Energy Transmission for an Industrial Application

Dirk Hirschmann, Christian P. Dick, Sebastian A. Richter and Rik W. De Doncker 4314
10:55AM A High Power Coaxial Inductive Power Transfer Pickup

Stefan Raabe, John Boys and Grant Covic 4320
11:20AM  Contactless energy transmission systems with improved coil positioning flexibility for high power

applications

Daniel Kuerschner and Christian Rathge 4326
11:45AM  Study of Detachable Transformer using FEM on Contactless Power Transmission System

Fang Zhuo, Xiang Shen, Yanhui Qiu, Long-hui Wu and Zhao-an Wang 4333

Semiconductor Device Technologies Il - Chair: D.J. Perreault, Massachusetts Institute of
Technology, USA - Room: Colossos C

»

10:30AM  Modular Regenerative Switching Cell with integrated Voltage-Clamp
Till Boller, Ralph Kennel and Guenter Schmitt 4338

10:55AM  Analysis of IGCT current clamp design for single phase H-bridge converters
Ion Etxeberria-Otadui, Jon San-Sebastian, Unai Viscarret, Igor Perez-de-Arenaza and Amaia Lopez-de-

Heredia 4343
11:20AM  Quasi-clamped Inductive Switching Behaviour of Power Mosfets

Sanjay Havanur 4349
11:45AM  Experimental Investigations of Trench Field Stop IGBT under Repetitive Short-Circuits Operations

Mohand Arab, Stephane Lefebvre, Zoubir Khatir and Serge Bontemps 4355

Sliding Mode Control - Chair: G. Papafotiou, ABB Corporate Research Baden, Switzerland -
Room: lalysos

10:30AM  Sliding Mode Control of Three-Phase Four-Leg Shunt Active Power Filter

Nassar Mendalek, Kamal Al-Haddad, Hadi Kanaan and Georges Hassoun 4362
10:55AM A4 new Sliding Mode Rotor Flux and Torque Control for Induction Motors with Adaptive Switching

Table

Niels Weitendorf and Steffen Bernet 4368
11:20AM A Sliding Mode Control Technique for a Modular Transformerless HVDC Conversion System

Konstantinos Pavlou, Athanasios Kaletsanos and Stefanos Manias 4375

11:45AM  Battery Health Determination by Subspace Parameter Estimation and Sliding Mode Control for an All-
Electric Personal Rapid Transit Vehicle - The ULTra
Chris Gould, Chris Bingham, Dave Stone and Paul Bentley 4381
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EMI Technologies Il - Chair: D. Maksimovic, University of Colorado at Boulder, USA - Room: Lindos
10:30AM  Utilization of a Behavioural Model of Motor Drive Systems to Predict the Conducted Emissions

Maxime Moreau, Nadir Idir, Philippe Le moigne and Jean-jacques Franchaud

10:55AM EMI Noise Prediction for Electronic Ballasts
Florian Giezendanner, Juergen Biela, Johann W. Kolar and Stefan Zudrell-Koch

4387

4392

11:20AM  An Experimental Study and Comparison of Common Mode and Differential Mode Noise Compensation

Characteristic for Active EMI Filter
Chen Wenjie, Yang Xu and Wang Zhaoan

4399

11:45AM A4 New Approach to Solve EMI Related Problems When Designing Reliable High Power Converters

using Precomputed electromagnetic models
Handy Fortin Blanchette and Kamal Al-Haddad

Inverter Technologies - Chair: A. Coccia, ABB Corporate research-Baden, Switzerland -
Room: Marika A

10:30AM  High-Frequency Transformer-Link Three-Level Inverter Drive with Common-Mode Voltage
Elimination
Kaushik Basu, Amod Umarikar, Krushna K. Mohapatra and Ned Mohan
10:55AM  Dead-time Compensation on High-Fidelity Voltage Fed Inverter
Juan Sabate, Luis J Garces, Paul M Szczesny and Wesley Skeffington
11:20AM 4 Low-cost Single-stage Isolated Differential Cuk Inverter for Fuel-cell Application
Sudip Mazumder
11:45AM A Control Method for Voltage Source Inverter Without Dc Link Capacitor
Milton Oliveira, Jonas Gazoli, Alfeu Filho and Ernesto Ruppert Filho

PFC Technologies lll - Chair: J. Liu, Xi'an Jiaotong University, P.R. China - Room: Marika D
10:30AM  Control of PFC Converter with Inverter Excited Induction Generator for Advanced Wind Power

Generation System
Noriyuki Kimura, Toshimitsu Morizane, Katsunori Taniguchi and Tomoyuki Hamada

10:55AM NIOS II Processor Implemented in FPGA: An Application on Control of a PFC Converter
Samir Ahmad Mussa, Marcio Silveira Ortmann and Andre Luis Pesco Alcalde

11:20AM  General Control for Boost PFC Converters from a Sliding Mode Viewpoint
Grace Chu, Siew-Chong Tan, Chi K. Tse and Siu-Chung Wong

11:45AM A Single-Phase Boost PFC Voltage-Doubler Self-Controlled Using FPGA
Samir Ahmad Mussa and Deivis Borgonovo

Thursday, June 19, 12:15PM-1:45PM

Special Session: Award Luncheon, Chair: The University of Sydney, Australia V.G. Agelidis,

Room: Marika B &

Thursday, June 19, 2:00PM-3:40PM

4405

4413

4419

4426

4432

4439

4446

4452

4457

Space Vector Modulation Il - Chair: M. Marchesoni, University of Genova, Italy - Room: Colossos A

2:00PM  Space Vector Modulation for Mutually Commutated Isolated Three-Phase Converter Systems
Stephan Meier, Maren Kuschke and Staffan Norrga

2:25PM A generalized algorithm of n-level space vector PWM suitable for hardware realization
Haibing Hu, Wenxi Yao, Yan Xing and Zhengyu Lu

4465

4472

2:50PM  Pulsewidth Modulations for the Comprehensive Capacitor Voltage Balance of n-Level Diode-Clamped

Converters
Sergio Busquets-Monge, Salvador Alepuz, Joan Rocabert and Josep Bordonau

Ixxxviii
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3:15PM

Space Vector Modulation Control of a Seven-Level Hybrid Converter
Peter Barbosa, Maryam Saeedifard, Peter K. Steimer and Christoph Haederli 4487

Rectifier Technologies lll - Chair: J.R. Espinoza, Universidad de Concepcion, Chile -
Room: Colossos B

2:00PM

2:25PM

2:50PM

3:15PM

A Full Frequency Range Average Model for Vienna-Type Rectifiers

Rolando P. Burgos, Rixin Lai, Sebastian Rosado, Fred Wang and Dushan Boroyevich 4495
Hybrid Control of Three-Phase Current Source Rectifiers .
Claudio O. Ramirez, Jose R. Espinoza, Johan I. Guzman, Jose R. Rodriguez and Geza Joos 4503
On the Efficiency and Reliability of High Current Rectifiers

Pablo Aqueveque, Eduardo P. Wiechmann and Rolando P. Burgos 4509
Input Harmonic Estimation and Control Methods in Active Rectifiers

Kevin Lee, Vladimir Blasko, Thomas Jahns and Thomas Lipo 4517

Wind Energy Conversion Technologies Il - Chair: D. Divan, Georgia Institute of Technology, USA
Room: Colossos C

2:00PM

2:25PM

2:50PM

3:15PM

Control Design and Experimental Verification of a Series Compensated 50 kW Permanent Magnet
Wind Power Generator
Jan Wiik, Arkadiusz Kulka, Takanori Isobe, Marta Molinas, Kazuhiro Usuki, Taku Takaku, Tore

Undeland and Ryuichi Shimada 4525
6 MVA Five-Level Hybrid Converter for Windpower
Manfred Winkelnkemper, Franz Wildner and Peter K. Steimer 4532

Comparative Evaluation of Reactive Power Compensation Methods for a Stand-Al one Wind Energy
Conversion System |

Mohab Elnashar, Mehrdad Kazerani, Ramadan El Shatshat and Magdy Salama 4539

Z-source converter based grid-interface for variable-speed permanent magnet wind turbine generators

Don Mahinda Vilathgamuwa, Xiaoyu Wang and Chandana Jayampathi Gajanayake 4545
»

Grid-Interacting Technologies - Chair: L. Lopes, Concordia University, Canada - Room: lalysos

2:00PM

2:25PM

2:50PM

3:15PM

Dual Reference Frame Scheme for Distributed Generation Grid-connected Inverter Under Unbalanced
Grid Voltage Conditions '

Xianwen Song, Yue Wang and Zhao-an Wang 4552
Correlation Technique Investigation for Islanding Detection of Inverter Based Distributed Generation
Mamadou Lamine Doumbia, Kodjo Agbossou and Tran Khanh Viet Dung 4556
Digital Boundary Controller for Single-phase Grid-connected CSI

River T. H. Li, S. H. Henry Chung and W. H. Lau 4562

Accurate and Less-Disturbing Active Anti-Islanding Method Based on PLL for Grid-Connected PV
Inverters
Mihai Ciobotaru, Vassilios G. Agelidis and Remus Teodorescu 4569

Digital Control Il - Chair: P. Mattavelli, University of Padova, Italy - Room: Lindos

2:00PM

2:25PM

2:50PM

3:15PM

Analysis of a High-Bandwidth Event-Based Digital Controller for DC-DC Converters
Luca Corradini, Stefano Saggini and Paolo Mattavelli 4578

Digital Control Law Design using a Novel Load Current Estimator Principle for Improved Transient
Response

Simon Effler, Anthony Kelly, Mark Halton, Tilmann Krueger and Karl Rinne 4585
Multivariable Adaptive Efficiency Optimization Digital Controller
Wisam Al-Hoor, Jaber Abu-Qahouq, Lilly Huang, Chris Iannello and Wasfy Mikhael 4590

Analysis and Experimental Results of an Adaptive-Step-Size Switching-Frequency Auto-Tuning Digital
Controller
Jaber Abu Qahouq, Wisam Al-Hoor, Wasfy Mikhael, Lilly Huang and Issa Batarseh 4597

Dexxix

DELTA ELECTRONICS EX. 1016

Page 123



Modeling Il - Chair: R. Zane, University of Colorado at Boulder, USA - Room: Marika A

2:00PM

2:25PM

2:50PM

3:15PM

Multifrequency modeling of a multiple-input de-de converter

Yongxiang Chen, Ali Davoudi and Patrick Chapman 4604
Extraction of Dynamic Low-Order Models for Multiwinding Magnetic Devices Based on Finite Element
Analysis

Liyan Qu and Patrick Chapman 4611
Estimation of Parameterized Nonlinear Loads: A Time-Domain Approach

Raphael Souza, Daniel Coutinho, Paulo Ribeiro and Fernando Dos Reis 4617

Parameters evolution of an ultracapacitor impedance model with ageing during power cycling tests
El Hassane El Brouji, Jean-Michel Vinassa, Olivier Briat, Walid Lajnef and Nicolas Bertrand 4624

Active Filtering lll - Chair: L.A. Moran, University of Conception, Chile - Room: Marika D

2:00PM

2:25PM

2:50PM

3:15PM

An Active Filter Used for Harmonic Compensation and power factor correction : a control technique
Diego Iannuzzi, Luigi Piegari and Pietro Tricoli 4631
Selective Active Filtering for Four-Wire Loads: Control and Balance of Split Capacitor Voltages
Gonzalo Casaravilla, Gabriel Eirea, Gabriel Barbat, Jose Inda and Fernando Chiaramello 4636

An Independent Control Approach for Three-Phase Four-Wire Shunt Active Filter Based on Three H-
Bridge Topology under Unbalanced Load Conditions
Vinod Khadkikar and Ambrish Chandra 4643

A modified repetitive-based controller for an active filter to compensate harmonics 61+/-1
Raymundo E. Torres-Olguin, Gerardo Escobar, Andres A. Valdez and Perla G. Hernandez-Briones 4650

Thursday, June 19, 4:00PM-5:40PM

Motor Drive Technologies lll - Chair: C. Sourkounis, Ruhr-Universitat Bochum, Germany -
Room: Colossos A

4:00PM

4:25PM

4:50PM

5:15PM

Battery Technologies - Chair: R. Hui, City University of Hong-Kong, Hong-Kong - Room: Colossos B

4:00PM

4:25PM

4:50PM

5:15PM

A Novel Converter Topology for Permanent Magnet Drive Systems

Philip Brockerhoff, Matthias Ebert and Rainer Marquardt 4657
Switching Loss Analysis of Modulation Methods Used in Cascade H Bridge Multilevel Converters
Samir Kouro, Marcelo Perez, Hernan Robles and Jose R. Rodriguez 4662
Modular Current Source AC-Drive: a Simple Control Scheme

Johan I. Guzman, Jose R. Espinoza, Geza Joos, Pedro E. Melin and Ernesto A. Araya 4669

Input Power Minimization of an Induction Motor Operating from an Electronic Drive Under Ripple
Correlation Control
Ali Bazzi and Philip Krein 4675

Investigation on Intermittent Discharging for Lead-Acid Batteries

Kong-Soon Ng, Chin-Sien Moo, Yu-Chao Lin and Yao-Ching Hsiech 4683
A Universal Battery Charging Algorithm for Ni-Cd, Ni-MH, SLA, and Li-Ion for Wide Range Voltage in
Portable Applications

Sung-Yeul Park, Hide Miwa, Brian Clark, Danielle Ditzler and Greg Malone 4689
A Three-Port Bidirectional Modular Circuit for Li-Ion Battery Strings Charge/Discharge Equalization
Applications

Xiongfei Wang, Shiyan Yang, Nam-Ju Park, Kui-Jun Lee and Dong-Seok Hyun 4695
Low Cost Universal Battery Charger for Wide Range Input Voltage and Wide Range Output Voltage in
Portable Applications

Hidekazu Miwa, Sung-Yeul Park, Brian Clark, Danielle Ditzler and Greg Malone 4699
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PLL Technologies - Chair: P. Mattavelli, University of Padova, taly - Room: Colossos C

4:00PM

4:25PM

4:50PM

5:15PM

Single-Phase PLL Structure Using Modified p-q Theory for Utility Connected Systems

Sergio Silva, Rhodolfo Novochadlo and Rodrigo Modesto

A Fast and Robust PLL of MCFC PCS under Unbalanced Grid Voltages

Yun-Hyun Kim, Kwang-Seob Kim, Byung-Ki Kwon and Chang-Ho Choi

A Novel Current Control System Using PLL circuit for Interior Permanent Magnet Synchronous
Generator

Katsumi Nishida, Tarek Ahmed and Mutsuo Nakaoka

Fixed reference frame phase-locked loop (FRF-PLL) for unbalanced line voltage conditions
Misael F. Martinez-Montejano, Gerardo Escobar and Raymundo E. Torres-Olguin

Direct Torque Control - Chair: T. Jahns, University of Wisconsin, USA - Room: lalysos

4:00PM

4:25PM

4:50PM

5:15PM

Direct Torque Control of Four-Switch Brushless DC Motor with Non-sinusoidal Back- E]MF
Salih Baris Ozturk, William C. Alexander and Hamid A. Toliyat

Performance Evaluation of Model Predictive Direct Torque Control
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Abstract - It is more difficult for VRMs to supply power to
future microprocessors, which need lower supply voltage,
large current and large current slew rate. Most of today’s
VRMs are with inductor-capacitor type output filters. The
inductor in the output filter limits the current transient
speed. Hence, the secondary-side controlled series resonant
converter with capacitor type filter is introduced in this
paper to overcome this limitation. The Iack of the inductor
in its output filter makes it have very quick dynamic
response. Also an adaptive control scheme is proposed to
control the current-type synchronous MOSFETs, which
eliminates the current sensor in the power path. Theoretical
analysis and simulation results verify the proposed concept.

I. INTRODUCTION

To decrease power consumption and increase the
speed, the next generation of computer microprocessors
will operate at significantly lower voltages and higher
currents than today’s generation. Recently, the supply
voltage is reduced to around 1V, which was 5V or 3.3V
five or ten years ago. It is expected that in future the

supply voltage is going to drop to a level of 0.8V or lower.

Future processors will require more than 200A current at
the voltage of about 0.8V and needs up to around
120A/ns current transient speed. This makes it much
more difficult to maintain an accurate voltage regulation
within tight tolerance range for voltage regulator modules
(VRM). [1]-[3]

Actually, output filters of most of today’s VRM
topologies are of inductor input type. Normally a
relatively large inductor should be used to limit output
current ripple. During the transient period, this large
inductor limits the energy transfer speed of the VRM
such that the capacitor alone must discharge its stored
energy to the load. To improve load transient response, a
small inductor is essentially required, which will cause
large current ripple. For converters with synchronous
rectifiers, the current in synchronous rectifier MOSFET
will go to negative value at light load and current swing
range is nearly keeping constant from light load to full
load. Obviously, it is not efficient operating mode. At the
same time, large current ripple will not only cause large
conduction losses, but also increase turn-off losses of
MOSFET. Moreover, high DC current as well as high AC

978-1-4244-1667-7/08/$25.00 ©2008 IEEE
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ripple current on the output inductor will cause extra
conduction losses.

Therefore, when the output filter inductor is eliminated,
the current transient speed at the VRM output will be
improved for sure. This is the main reason that series
resonant DC/DC converter is introduced into low voltage
high current applications. Only filter capacitors are
employed in the series resonant converter.

Traditionally, the series resonant was regarded as an
unsuitable topology for low ‘voltage high current
applications [11]. However, for future processors which
require lower voltage, higher current, and faster slew rate,
the output filter capacitors are working as energy-store
components, rather than as ripple current filters, When we
turn to capacitor type filter, it may not increase the size of
filter capacitor, compared to inductor-capacitor type filter.
The use of high-density capacitors with very low
parasitics such as '100uF/1.2mQ ceramic capacitor
ensures low ripple voltage and low output voltage spike
during load transients.

To further improve current transient speed, the
secondary side control (control synchronous rectifiers) is
proposed. Thanks to the difference between diode
forward voltage (¥;) and synchronous MOSFET on-state
voltage, controlling the duty cycle of the rectifier
switches will control AC equivalent resistance, then will
obtain output voltage regulation. Carefully designing
characteristics of the series resonant tank as well as the
controlled AC equivalent resistance will achieve good
performance while keeping high efficiency over full load
range.

A current sensorless adaptive digital control is also
proposed to drive the current-type synchronous rectifier
MOSFET, which solves the delay effect the current-
sensor circuit and gate driver, and also eliminates the
current sensor in the power path. It can be erxtended to
generate gate signals for all current-type synchronous
rectifier MOSFETs.

This material may be protected by Copyright law (Title 17 U.S. Code)
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efficiency at reduced load. But the benefit is that it could
achieve faster load transient response. Actually the
equivalent regulation frequency is twice the swrtchmg
frequency and dunng the transient period, transient-to-
response delay is also reduced by half. If the secondary-
side control is combined with the primary-side control,
the efficiency could be improved further at reduced load.

The typical steady state operating waveforms are
shown in Figure 2 and the equivalent circuit of each
interval is shown in Figure 3. For each interval, the
operation of converter is described as follow.

Interval (tyt;): At t,, the resonant current i is going

chopper is Vg. The voltage on the primary side of
transformer is nV,, if neglecting voltage drop when the
MOSFET is on. At t;, M; is turned off.

Interval (trt;): At the beginning of this interval, M, is
turned off. The positive current flowing through the
resonant branch forces the charging of the output
capacitance C,,; of main switch M, and the discharging of
the output capacitance C,; of M. Once C,; has fully
charged and C,,, has fully discharged. The current forces
the conduction of body diode D, of M,. At {3, M, is
turned on to achieve zero voltage switching (ZVS).
Interval (t+ty): During this interval, M, is off and M; is
on. S, is off and S, is still on. The output voltage v,z of
the chopper is zero. The voltage on the primary side of
transformer is nV,. At ty, S, is turned off for regulation

| across zero. During this interval, M, is on and M, is off.
v H ! : : “ { : ] S; and S, are off. The output voltage v,z of the chopper is
il EET L it L > V,. Current i, goes through the body diode of S,. So the
v |1 [ L i voltage on the primary side of transformer is n(V+V,). At
= : : : l[ : } { -H-:— t1, S, is turned on for regulation.

. 111 [11]1 : : Interval (t;-t;): During this interval, M; and S, are on,
# :H : } : i and M, and S; are off. The output voltage v4p of the
i i

I (11
Il I

Figure 2. The typical steady state operating waveforms b ’ E
NanJ
II. OPERATION PRINCIPLE OF THE PROPOSED i
CIRCUIT (a) Interval (to-t1) (b) Interval (t;-tz)

Series resonant DC/DC converters with constant

switching frequency control are utilized. The main stage p, aulll il | _r T

on the primary side of the transformer could be either half N G b G b
bridge or full bridge with L-C series resonant tank. The  * c""’_'l"l_. e

secondary side is a central-tapped full-wave rectifier. The

control method could be the conventional PWM control, (c) Interval () D inprphitstd
phase-shift control or asymmetrical PWM control [5-10]. . +n =
Figure 1 shows a typical asymmetric PWM (APWM) I c L D L
series resonant converter, which will be used to illustrate N(Va+Vo) el
the principle of operation.

The main switches (M; & M,) operate in (e) Interval (t-ts) Dinggel G
complementary mode against input voltage variations. -
The rectifier switches (S; & S,) operate in PWM control —'r G }_Lll_’
mode against load variations. The voltage regulation can
be achieved by varying the AC equivalent resistance.
Because of the difference between synchronous (@) Interval (,rm (h) Interval (trs)

MOSFET on-state voltagey _; x g, and diode forward

voltage (¥,) and, changing duty cycle of the rectifier
switches (S; & S,) will change the AC equivalent n(Va“'Vn)
resistance. The synchronous MOSFETs are fully turned

on at full load, while they are partly turned on at reduced  Intervel (,a o @) Interval (te-o)
load. Such an output regulation mode may cause
efficiency impairment somewhat at reduced load. But
carefully choosing quality factor (Q,) and resonant

frequency ratio (w) of the resonant tank will help improve71 9

Figure 3. Equivalent circuits of each interval

DELTA ELECTRONICS EX. 1016
Page 128



Interval (1,t5): During this interval, M, is off and M, is
on. S; and S; are off. The output voltage v,z of the
chopper is zero. Current i;, goes through the body diode
of S;. The voltage on the primary side of transformer is
n(VitV,). At ts, the resonant current i is going across zero.
Current through the body diode of S, is diminished to
Z€ro. .
Interval (t--tg): The resonant current changes its direction
at ts. It forces conduction of the body diode of S;. The
voltage on the primary side of transformer also changes
its direction, -n(V+V,). At ts, S; is turned on for
regulation. ; g
Interval (i5-t;): During this interval, M, and S, are on,
and M, and S, are off. The output voltage v,z of the
chopper is zero. The voltage on the primary side of
transformer is -n¥,. At t;, M, is turned off.

Interval (t-tg): At the beginning of this interval, M, is
turned off. The negative current flowing through the
resonant branch forces the discharging of the output
capacitance C,,; of main switch M, and the charging of
the output capacitance C,, of M,. Once C,; has fully
discharged and C,,; has fully charged. The current forces
the conduction of body diode D,; of M;. At tg, M, is
turned on to achieve zero voltage switching (ZVS).
Interval (t5-ty). During this interval, M, is on and M, is
off. S, is off and S, is still on. The output voltage v,5 of
the chopper is V,. The voltage on the primary side of
transformer is -nV,. Atty, S, is turned off for regulation.
Interval (tyty): During this interval, M, is on and M, is
off. S; and S, are off. The output voltage v,z of the
chopper is ¥, Current i,, goes through the body diode of
S,. The voltage on the primary side of transformer is -
n(Vi+V,). At ty, the resonant current 7 goes across zero.
Current through the body diode of S; is diminished to
zero. Another operating cycle begins.

Description above illustrates the typical operation of
this converter. Actually, the turn-off of synchronous
MOSFET S, could occur before or after the turn-off of
main MOSFET M,, and the turn-off of synchronous
MOSFET §; could occur before or afier the turn-off of
main MOSFET M,. There is a little difference in the
operation of the converter. But it has no effect on the
steady state analysis.

III. STEADY STATE ANALYSIS AND
CHARACTERISTICS OF THE CONVERTER

To simply the analysis, the following assumptions are

made:

1) The main switches and their diodes (M, & M,) are
ideal. The duty cycle of switch M, is D,, and the
duty cycle of switch M, is 1-D,,. The dead time
between the two switches is neglected.

2) The rectifier switches (S; & S,) are ideal, but their
body diode forward voltage is V.

3) The effect of capacitors across the switches is
negligible.

4) An ac equivalent resistance at the primary of

transformer represents the output rectification stage.

Since the secondary-side control is applied to this
converter, the ac equivalent resistance is different from
that described in [6-11]. The voltage v, on the primary
side of transformer can be expressed as:

n(V,+7,) 1, <=’<’1=10+(1_3)'T'

n-v, t1<=t<14=to+(l+D)'T,

4

T

Vp(t)=. ”'(V4+Vo) t, <:[<t5=to_’_7
-n-(V,+7,) <mt<ty =, + 8DV T,
-nV, tﬁ<=t<t9=to+w
W +7.) fy <=t <1y +T,

The voltage v, can be represented in terms of Fourier
series in one switching period 7, as follow, if t; is
assumed to be zero to simply the derivation.

n-(7, +V_,)—4nAVd-sink—2”-s,in%
v= 2

P
k=13,5,~ kx

-sin(kax)

Its fundamental component is used in deriving the ac
equivalent resistance. That’s,

4n-Va-(l+afa-sin%)

V,(RMS) = 5

The resonant current ; is in phase with the fundamental
component of v, as shown in Figure 2. The series
resonant converter uses a capacitive output filter and
therefore drives the rectifier with a current source. So the
fundamental componentyof the resonant current can be
estimated as [11]:

w1 T V.
I(RMS)=—2_. 2o 2 2 "o
( ) 22 n 242 n-R,

Hence, the ac equivalent resistance can be given as:

_V,(RMS) 8.n*-R,
“" I(RMS) = x*

(1+a—a-sin%)

=Rm-(1+a-a-sm%)

Figure 4. AC equivalent resistance regulation
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It can be found that the ac equivalent resistance of the
output rectifier stage is regulated by the secondary-side
control duty cycle. The ac equivalent resistance also
varies with the voltage ratio ¢ . For example, for a low
voltage output ¥, =1 (V), normally & varies from 0.6 to
1.2, depending on what kind of synchronous MOSFETs
are used.

Figure 4 shows the ac equivalent resistance regulation
ratio, which is defined by

Ratio=1+a—a'sinD—2”-

It can be found that at larger duty cycle & will have
less effect on the regulation ratio. Therefore, designing
for large duty cycle within whole load ranges are always
preferred to reduce the effect of ¢ variations.

The voltage v45 on the input of the resonant tank also
can be given using Fourier series as (For simplicity, here
in respect of the origin in Figure 2):

= [ 2V -sin(k-D, 1)
vAB(t)=Dm.Vg+Z|: £ kﬂ'
k=1

-cos(k-wo-t—k-Dm-zz)}

where @, is the switching frequency.

The following qualities are defined as:

1
W, =
LS .CS

w=—2

wr

o, L,
Qo - Rnc
2V, -sin(k - D, -x)

Vg ) =—————cos(k-@,-t-k-D, -7)

krx

Figure 5 shows the #” harmonic equivalent circuit.
Obviously, the resonant current i can be expressed as:

= [ 2V sin(k-D, -
"<’):Z{%%”’—ﬂ

k=1

wcos(k-w,-t—k-D, ~7r—6k)}
12
Z, =R, -(lra-a -sinﬁ)-[n 0.} .(km—l)z]
2 ko
b = a:.rl:l!ale‘7 (ke —L)J
kaw

Therefore, the output current and voltage can be
expressed as:

I, = Tl—’ E |n-i(l)|-dl

2| 2V, -sin(k-D, -1
='—'sz #-cos(k-loa-t—k-Dn-n—Hk) -dt
T, 2 ki 2y
Vn:RL'ID
. = [2F. -sin(k- D. -
R [= SE D7) cosih -, 1 —k-D, 7 6,) |-di
T, =1 kn-2,,

1/jkoCs jkaoLs
ir(k) (t)

Vasw(t) Rac

k"™ harmonic equivalent circuit

Figure 5 A" harmonic equivalent circuit

(b)
Figure 6 Voltage conversion ratio at different Q, and (@

Therefore, the voltage conversion ratio (M) is

v, nR f
M=—_”T—1L£

V i{w.cos(k.wa.[—k.Dm-71’—9),):”’{7'1
g -

k-2,

If only the fundamental component is used, the
voltage dc conversion ratio (M) will be:

_ 4n- R, -sin( D, -1) _
ﬂ':'zm

¥ sin( D7)

. Dnm 2 1.
2n-(1+tz—a-smT)- 1+0,° (@ m)

If the feed-forward control is supposed to regulate the
output voltage of the chopper in order to have:

V, -sin(D, ) = Const.
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Figure 7. Effective duty cycle range

Then the modified voltage dc conversion ratio (M) is
defined as:

|2 1

o

M = =
7V, -sin(D,x)

e+ a—a-sin2Ey. 140, (@-1y
2 2]

Figure 6 shows the voltage conversion ratio M at
different Q, and @ . It is concluded that lower @ (@ >1)
will help achieve good controls over the whole load range
and higher @ may cause losing controls at light load.
With lower @ , the effective duty cycle range will be
narrower, that’s, efficiency at reduced load could be
improved. Similarly, higher Q, at the full load will extend
the effective duty cycle and may cause losing controls at
light load. Therefore, to improve efficiency at reduced
loads, reasonable low Q, and @ is preferred.

For example, a design is assumed as follow: Vg=12V,
V=1V, V=08V, I,=0~20A, f=2.5MHz. If choosing
0,~1.5 and @ =1.1, it can be determined that »n=5.5,
L~=130nH, C;=38nF,

Figure 7 shows the effective duty cycle range versus
load current. The effective duty cycle is ranging from
0.79 to 0.92 to regulate the output voltage at the load
range from 5% to 100%. That’s, the body diodes of the
synchronous MOSFETs conduct only 20% the switching
period at light load (5%). Moreover, the body diodes
always conduct only at the beginning and at the end of
each half period when it has low current. Hence,
efficiency impairment by this secondary-side regulation
mode is minimized.

Voltag:on S1 | Voltage’on S2 I

il

Cross-conduction gap

30 /‘
200 O
190 L
008,
100
12480 LI 12549 FEAN] 12620 12530
Time 1wz
Figure 9. Cross-conduction operation waveforms
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1r_l:_|'n9ﬂgll|w timing (phase)
Ne
Yes
¥
No Changes on the
Record cross-conduction width rising/falling timing of sync. |
W (i) tch gate signal
N
{Waiting for Next
! Cycle

same direction direction
Record phase-move direction Record phase-move direction
(Forward/afterward) (Forward/afterward)
Y
R | y
e v (i-1) =W () I

Continue moving phase of
sync. switch gate signal to the

Moving phase of sync. switch
gate signal to the apposite

Figure 10. Basic flow chart of the adaptive control

IV. CURRENT SENSORLESS ADAPTIVE DIGITAL

CONTROL

Since this power converter has a current drive rectifier

Figure 8. Cross-conduction detection Circuits

715

and utilizes the secondary side control, the control timing
is critical to successful control. Current sensorless
adaptive digital control method is proposed. Two
windowed comparators, as shown in Figure 8, are used to
monitor the polarity of the voltage on the synchronous
rectifier MOSFETs, which is related to the current
through them. But there are always circuit delay and
parasitic inductor in series with MOSFETSs, which will
shift the voltage phase and may cause cross-conduction.
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Therefore, these two comparators together also work as
cross-conduction  detection circuits, whose typical
waveforms are shown in Figure 9. When cross-
conduction occurs, the logic ‘NOR’ of the signals V,; and
V> will have a positive pulse with certain width, which is
consistent with the cross-conduction duration. Hence, an
adaptive control scheme can be implemented to find the
zero-current-crossing point to avoid cross-conduction (no
positive pulse on the logic ‘NOR’ of the signals ¥;; and
V2. Figure 10 shows the basic flow chart of the adaptive
control.

Cross-conduction Detection

V. SIMULATION VERIFICATION

To verify the performance of this proposed converter,
simulation is performed in the co-simulation environment
involved MATLAB, PSIM and ModelSim. Figure 11
shows the digital controller, which consists of control law
computation unit, control unit, phase coordinator
(adaptive control unit), digital PWM (DPWM), clock
management and analog-to-digital converter (A/D). The
digital controller except the A/D converter is
implemented by VHDL langrage in ModelSim. The
output voltage was sampled at 20MHz by the A/D
converter (5 effective bits). Power stage was constructed
in PSIM with following circuit parameters: Vg=12V,
V=1V, V=08V, I[=0~20A, f=2.5MHz, n=5.5,
L=130nH, and C;=38nF.

Figure 12 shows the steady state operations of the

Digital Controller 2 ' .
¢ Phase Coordinator power converter at full load and at half load, which
¥ e e i verifies the theoretical analysis in Section I & II1.
To Synchronous .
Swichet || v 1 o Figure 13 shows the load current step up/down
oPUM [ OO P L;,f:; response  (5x100uF/ 1.2mQ filtering capacitors). The
ToMaing [ Computation overshot/undershot voltage is less than SmV under 19A
P g S
load step-down/up. The dynamic performance of the
1 I proposed power converter is excellent and very fast
pvps —-l Clock Management ny  transient speed exhibits, which verifies the concept.
r Y Vollage
SeIIFraq. Set Conlrol Parameters -
1
Figure 11. Architecture of digital controller 108 Srepup: 1A D 20N
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Tire oy continuously-decreasing  supplied voltage for the
(b) To=10A (Half Load) processor raises serious challenge for voltage regulation.
i . The allowed voltage regulation window becomes even
Figure 12. Steady state operation waveforms narrower for effective logic identification and the total
voltage tolerance will be much tighter. This makes it
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more difficult for VRMs to maintain an accurate voltage
regulation.

The inductor in the output filter of today’s VRMs
limits the current transient speed. Hence, the series
resonant converter with capacitor type filter is introduced
in this paper to overcome this limitation as a good
candidate for VRM topology. The lack of the inductor in
its output filter makes it have very quick dynamic
response. The secondary-side control is proposed to
further improve current transient speed. The AC
equivalent resistance then the output voltage can be
regulated by the duty cycle of the rectifier switches due to
the difference between diode forward voltage (V) and
synchronous MOSFET on-state voltage. Carefully
designing characteristics of the series resonant tank as
well as the controlled AC equivalent resistance will
achieve good performance while keeping high efficiency
over full load range. An adaptive control scheme is
proposed to confrol the current-type synchronous
MOSFETs, which eliminates the current sensor in the
power path and can be extended to drive all current-type
synchronous rectifier MOSFETs. Theoretical analysis
and simulation results verify the proposed concept.
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Design and Optimization of
a High-Performance LLC Converter

Brent McDonald and Dave Freeman

ABSTRACT

In this paper, you will learn how to optimize the design of a resonant DC/DC converter using two
inductors, LL, and a capacitor, C, known as an LLC converter. Our discussion will include a general
background to make the topology easier to understand, a detailed transformer model and characterization
procedure, and solutions to several common performance limitations. These solutions are rooted in pulse-
width modulation (PWM) control enhancements to optimize performance during startup, short circuit,

synchronous rectification and light load.

I. INTRODUCTION

High efficiency and high-performance power
delivery are important to both power-supply design
houses as well as the end users of these power
supplies [1][7]. In some cases, the total efficiency
of the power supply is required to be 96 percent
(see Table 1), while simultaneously maintaining a
high power factor and low total harmonic distortion

[1].

Requirements like this are putting significant
pressure on the DC/DC stage to deliver efficiency
in excess of 96 percent in order to make up for
losses in the power-factor-correction stage.

Resonant LLC converters are receiving significant
attention due to their ability to achieve these high
efficiencies. Unfortunately, the implementation of
many traditional high-performance features are
not well understood for this topology. In addition,
experience has shown that these features are also
more difficult to implement even when they are
understood.

In this paper, we will address three problem
areas associated with resonant LLC converters —
fundamental operation, resonant tank design and
pulse-width modulation (PWM) methods for
optimized performance — and provide detailed
design insight as well as practical solutions to
overcome associated challenges.

80 PLUS Certification 115-V Internal Nonredundant 230-V Internal Redundant
% of Rated Load 10% | 20% | 50% | 100% | 10% | 20% | 50% | 100%
80 PLUS — 80% | 80% 80% N/A
80 PLUS Bronze — 82% | 85% 82% — 81% | 85% | 81%
80 PLUS Silver — 85% | 88% 85% — 85% | 89% | 85%
80 PLUS Gold — 87% | 90% 87% — 88% | 92% | 88%
80 PLUS Platinum — 90% | 92% 89% — 90% | 94% | 91%
80 PLUS Titanium — — — — 90% | 94% | 96% | 91%
Table 1 — 80 Plus certification requirements.
Texas Instruments 5-2 SLUP306
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II. LLC CONVERTER OVERVIEW

Historically, buck-derived topologies have
dominated the landscape of high-performance DC/
DC converters: topologies include buck, push-
pull, forward, half-bridge, full-bridge, phase-
shifted full-bridge, etc. These circuits offer an
intuitive venue for designers to work in.

Fundamentally, a buck converter works by
creating a high-frequency square wave that runs
through a low-pass filter to generate a DC output
voltage. This low-pass filter usually comprises an
inductor and capacitor, creating a classic second-
order two-pole rolloft.

Controlling the output voltage is most often
achieved by operating this square wave with a
constant frequency-variable duty cycle (although
other types of control exist). This kind of intuitive
converter operation is not as easily extended to an
LLC converter, however.

A. Fundamental Operation of an LL.C
Converter

Let’s start with a brief overview of this
converter and its salient operating states. Figure 1

Gate
Drive

illustrates the basic schematic for a half-bridge
LLC power stage as well as the critical operating
variables in the system. The output voltage is
commonly controlled by using a fixed duty cycle
(e.g., 50 percent) and a variable frequency. We’ll
discuss this further in section II-C.

Figure 2 illustrates how this system achieves
zero voltage-switching (ZVS) on Q1 and Q2. In
this figure, both Q1 and Q2 are modeled as ideal
switches in parallel with a capacitor and diode.
The node connecting Q1 and Q2 is driven by an
inductor. This inductor behaves, conceptually, as a
current source during the transition time.

State 1 shows that the Vg of Q2 is charged all
the way to Vyy, with the inductor current flowing
through the channel of Q1. When Q1 turns off, the
current that was flowing through Q1’s channel
diverts and flows through the two capacitors, as
shown in state 2. This state continues until the Vg
of Q2 has dropped low enough to forward-bias the
diode across Q2. At this point operation transitions
to state 3. Now the system is free to turn on Q2
with a near zero voltage, thus achieving the
so-called ZVS, as shown in state 4.

Figure 1 — Basic LLC schematic.

Texas Instruments

5-3
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Figure 2 — Zero voltage switching.
B. Piecewise Linear Operating States
A buck converter has two fundamental Notice, at this operating point, I} gr(t) and
operating modes: continuous conduction mode Vr(t) are sine waves; Vour(t) ripple and Iggc(t)
(CCM) and discontinuous conduction mode are rectified sine waves, and Iy \(t) is a triangle
(DCM). CCM occurs when the inductor current wave. This represents the simplest operating mode
changes continuously throughout the switching of the converter.
cycle. DCM occurs at light loads when the inductor
. . LLC Resonant Tank Waveforms
current is clamped at 0 A, preventing any further -
reduction in the current. <
Critical conduction occurs when the inductor E
current touches 0 A for an instant; this is the 3
boundary between CCM and DCM. Additional
modes are possible based on the type of
rectification employed; however, these are the ~
most common. g
We can identify similar modes in an LLC g
converter. Figure 3 shows the operation at the -
boundary between two of the most common
operating modes of the converter. The waveform
names match those of Figure 1.
In Figure 2, the input voltage has been varied
so that the system control effort (the operating
frequency) is exactly equal to the dominant
frequency of the resonant tank.
£- 1
2Ly +L )0y
(1)
Figure 3 — Operation at resonance; Vi = 387.6 V.
Texas Instruments 5-4 SLUP306
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To visualize this, recognize that Q1 and Q2
generate a square wave at the input to Lg. This
square wave is filtered to produce a sine wave in
I r(t). The voltages across Lg + L and Cg are
180 degrees out of phase and equal and opposite in
magnitude. These voltages cancel out one another
and produce a square wave voltage across Ly.
This square wave produces the triangular-shaped
current Iy 4(t) shown in Figure 3.

The input voltage is now reduced so that the
system control effort changes the frequency to
something below the resonant frequency, as
defined by Equation 2.

1
<

& 2Ly + L)y

Figure 4 illustrates the waveforms for the
condition of Equation 2. Most of the sinusoidal
nature of the waveforms in Figure 3 are preserved,
the exception to this is introduced by the dead time
between the conduction of Q3 and Q4 as shown by
Isgc(t). This dead time is produced when Iy g(t)
becomes equal to I} p(t), reducing the order of the
tank by one.

2

LLC Resonant Tank Waveforms

2 4 ..r*lu:{t]
= 2/\ ............. it} |
g 0 \ :
5 -2 N -
e — — S ——— —
0 5 10 15 20 25
Time (ps)

Violtage (V)
- B B
=15

-
a
=

The input voltage is now increased so that the
system control effort changes the frequency to
something above resonance.

1
=
& 2mf(Ly + Ly 10y

Figure 5 illustrates the waveforms for the
condition of Equation 3. More distortion is now
present in the waveforms, making the sinusoidal
characteristics less pronounced. In this case, the
primary MOSFETs Q1 and Q2 are switched before
I r(t) is equal to Ij(t). This does not affect the
ZVS on Q1 and Q2; however, it does change the
switching characteristics of Q3 and Q4.

In Figures 3 and 4, notice that the current
through Q3 and Q4 naturally decays to 0 A,
providing zero current switching (ZCS) for these
devices. In this case, switching Q1 and Q2 — prior
to Q3 and Q4 reaching zero current — results in the
loss of ZCS for these devices.

3)

LLC Resonant Tank Waveforms
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Figure 4 — Operation below resonance; Vyy = 370 V.
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Figure 6 — Sinusoidal approximation schematic.
C. Sinusoidal Approximation Input

We can simplify this concept significantly by — Vault)
exploiting the sinusoidal nature of the system 300 5 sintw ]
waveforms. Figure 6 shows the same schematic % 200
as Figure 1, but with the addition of two labeled E 100
variables. B ol }

Figure 7 plots what these waveforms look like g 100
when operation is at resonance, as defined by
Equation 1 and Figure 3. Assuming that the bulk -200;
of the energy is transferred through the 0 10 r.,,ﬁ'}us, 30 40
fundamental components of these square waves,
these waveforms can be simplified to the Output
sinusoidal curves overlaid on each plot in Figure 15¢ -
7. Y| —— | R sin(wt)

You can calculate the amplitude of these sine S 5
waves using a Fourier series expansion with the g '
closed form result shown in the legend entry for z 0
each plot in Figure 7. Utilizing these sinusoidal g &
relationships and the RMS values of these signals 10t
results in the simplified schematic shown in 15t Y RV
Figure 8. o 10 20 30 40

Time (ps)
Figure 7 — Sinusoidal approximation assumptions.
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Transiormer
Le Ly
| -
+ *|L J +
- 22V
L Ny | FRE ouT
’> L
- $ ‘ I 11 1 i .
w .
T R
~
Figure 8 — Sinusoidal approximation equivalent
circuit.
The only item that remains is to define an Q. = 1 N} ,L,,_ +L,
equivalent load resistance, Rg, such that the same FTOR, N, 1‘1 c, (6)
power is delivered to the load for the DC output
voltage as it is for the AC output voltage. This You can generate a plot — using linear system
equivalence is quantified by Equation 4. theory, the relationships of Equations 5 and 6 and
AU IR the circuit of Figure 8 — illustrating the operating
— - — = 4 point vs. the system control effort. Figure 9 shows
By o x By this relationship for a variety of load currents.
Solving Equation 4 for Rg results in Equation 5. For convenience, the two resonant frequencies
PR, of the tank are marked with vertical lines and
R = —— (5) labeled with equations. The steady-state operating
% point of the system at nominal input voltage is
A similar relationship can be derived for the gain marked with a black dot. In addition, the y-axis
of the system at resonance, Q, as shown 1n has been normalized by a factor of two — which
Equation 6. accounts for the fact that this is a half-bridge
topology — and the transformer turns ratio.
Sinusoidel Analysis
50
——| lout 71
2n-f (L + L + Li) Cr o fx
~. lowr 135
30
2|2 20 ;
.‘-!a-‘.'g 15 L Mominal Operating [
==\ Point i
s ——— —H
10 g ™ Gl Increasing Load
! | Current
e 2T
; Ml
X1 2x10° 52100 1x10F  2x16F 5X1F 1x10
Frequency {Hz}
Figure 9 — Operating point vs. control effort.
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If you were to plot this same relationship for a
buck-derived topology operating in CCM, the
x-axis control effort would be replaced with duty
cycle and the first-order curve would simply be a
straight line independent of load. The LLC case is
quite different. The curves are load-dependent and
non-monotonic. Under normal circumstances, a
non-monotonic relationship like this is disastrous
for a control loop. You can address this by
constraining the operating frequency to a range
where the curves are monotonic, as shown by the
gray box. The boundary conditions for this box are
chosen based on the required operating points of
the system (such as what output and input voltages
are required) and the component operational limits
(switching losses and volt-second limits on
transformers, for example).

This method is an extremely useful
approximation for determining the DC operating
point near the resonant frequency. As the operation
deviates from this frequency, more error is
introduced into the approximation. Yet this method
is still useful as a starting point for the design and
provides considerable insight into operation at
many different frequencies.

Time-domain simulation is required for more
accurate results, however, and the method provides
no insight into the small-signal behavior of the
system. Reference [2] provides extensive details
on how to apply and use this method to the design
of LLC converters.

II1. TRANSFORMER MODELING

A. Previous Models
Figure 10 shows the schematic for the classic
mutual-inductance coupled-inductor model.

+ Vo - )
M
M —
o { — 1
1 Ly |e 2
YT
Lz |»
o 1|
4 —= J
+ Viz _ il

Figure 10 — Mutual inductance model.

Equations 7 and 8 exactly describe the
behavior of this model.
di Jdi

W, - L, =+ 7

o a dt @

di di,
Y, - M—Lil, =
Lz At dt (8)

Mathematically, this model can be easily
extended to any number of windings; however, it
is very mathematically oriented and thus it is
difficult to derive any intuition from it. A better
alternative is the so-called leakage-inductance
model shown in Figure 11.

—-1 ideal
AND DESIGN o— YV Traneh r
At the heart of the LLC converter is the 1 [ -kz]L1 /
resonant tank, and central to the resonant tank is . S
the transformer itself. In order to properly utilize ! k-n :..._i!
this topology, it is of utmost importance to have a : : O
transformer model that preserves the salient Vig I . L ! 4
features of the converter operation. Such a model ! ! Vi
needs to capture the significant AC and DC system ! !
operating characteristics and should also be easy - : : o=
to characterize and use. In this section, we’ll 2 ka4 A I 3
present just such a model and discuss the design o
impacts to the LLC converter. Figure 11 — Leakage-inductance model.
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Using Equations 9 to 12, you can see an exact
equivalence between the mutual-inductance model
and the leakage-inductance model.

g = ©)
LL
M

k= (10)
LELI.

L, _[1 kz]LL (11)

L., =KL, (12)

The parameters of the leakage-inductance
model are easy to measure, with conventional lab
equipment making it easy to characterize. This
simplicity also brings with it considerable physical
insight to both transformer construction and
behavior.

B. Proposed Model

Figure 12 shows the schematic for a three-
winding leakage-inductance model known as the
cantilever model. The transformers shown in the
schematic are ideal, and each has a unique turns
ratio. There is also a magnetizing inductance and
an individual leakage-inductance term between
each winding.

Figure 12 — Cantilever model.

As we will show later, this model requires the
winding resistances to capture all of the salient
features of the converter operation over frequency.
Figure 13 shows a modification to this model that
includes these resistances.

hz2

HT;

Figure 13 — Extended cantilever model.

C. Resistance Characterization

The resistance is easily characterized by using
the DC winding resistance. At first glance, this
may appear to be an unreasonable assumption for
those familiar with the additional losses due to
skin and proximity effect. It turns out that the
sinusoidal nature of the LLC converter significantly
reduces the high-frequency harmonics normally
encountered in PWM converters. The validity of
this assumption will be validated with test data in
section III-E.
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Figure 14 — Resistance characterization.

Figure 14 illustrates a series of measurements
that can easily characterize the DC resistance
terms of the model of Figure 13. In each case, the
current source represents a precision resistance
meter.

You can use Equations 13, 14 and 15 to easily
convert these values to the model parameters
shown in Figure 13.

RTJ—%[RMI RM 2+ RM73) (13)
R’IE—%[RMI+RME R3] (14)
RTS—%[ RM1+ M2+ BRI 3) (15)

D. Inductance Characterization

We will cover two methods for characterizing
model-inductance parameters. The direct method
offers a mathematically simple solution at the
expense of more complex measurement methods.
In contrast, the indirect method is mathematically
complex; however, the measurements are intuitive,
accurate and easy to perform.

i. Direct Method

Figure 15 — Direct measurement method.

[

Figure 15 illustrates the measurement of 1;,. In
this case, both tertiary windings are shorted, a
voltage stimulus is applied to the primary, and the
resulting current is measured on the n, winding. If
the shorts applied to the tertiary windings are
sufficiently low to guarantee that no current flows
through l,3, then the measurement of i, will be
equal to the current through 1y, transformed by
turns ratio. Mathematically, this is expressed as
Equation 16.

_Vz!s!ﬂl

L, - (16)
iy, (818

Whers:

s=]2mf

f = excttatiod fequency

You can follow a similar procedure to obtain
measurements for 1,5 and 1,3, resulting in Equations
17 and 18.

1 _"-.-’:.t!s!nL

5T (o) (17)
1
Ly —M& (18)

I [s]ninﬁ

Although mathematically and conceptually
simple, the practical implementation of accurate
measurements is difficult. First, conventional
impedance analyzers are constructed to inject and
measure at the same node. But in this case, the
injection node and one of the measurement nodes
occurs at the same place, while the current
measurement occurs at a remote location. While
this is technically feasible, it is not convenient. In
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addition, this method only works well if the short
can be made sufficiently small to guarantee that no
current flows through l,3. In practice, any real-
world short is going to introduce some inductance
into the circuit.

Figure 16 shows how the inductance of this
short will modify the measured value of 5. It only
takes 25 nH (approximately 1 inch of wire) of
inductance to cause a 30 percent error in the
measured value of 1;,.

Insertion Impedance Impact

H P
s 2 7
Eﬁi //
gmi //
] |
.,/ N
a 5 140 15 20 25

Insertion inductance {nH}

Figure 16 — Direct measurement insertion
impedance.

ii. Indirect Method

In the indirect method, an intermediate set of
inductances are measured and subsequently
translated into the model parameters using linear
algebra. Figure 17 illustrates the measurement of

the intermediate inductance parameter Lg,. A
short is placed across n,; a signal is then injected
and measured on the primary. The location of the
injection and measurement is the same node,
making it easy to use more conventional lab
equipment to make the measurement. And because
there is no need to measure a current through the
shorted node, it is possible to make a lower-
impedance short.

Winding short for Ly measurement.
Figure 17 — Indirect measurement method.

In the case of the direct measurement,
additional room is needed to account for the
current measurement. The only real downside of
the indirect technique is that the resulting
measurements are not that useful all by themselves.
They must be transformed into the model
parameters by using Equations 19, 20 and 21.

Although these equations are complex, the
benefit they bring to practical and accurate
measurement techniques is significant.

—L11° IK? [L11-LK2) (L11- LK3)(LK1-LK2) (LK1-LK3) + -
+L11° LK1IK1-LE?) + LIILKILE? ([K3— LK1

(19)

1, =

(L11-LE1) (L11-ILEZ) (LK1-LE3)

—fL11* LK¥ [L11-LK2) (L11- LK3) (LK1-LK2) (LK1 -LK3) +-
+L11% TKLLK] - LEKZ) + L1IILKILES (K2 LK1}

(20)

1, =

L1I-LEI)L11-LKE3) (LEI1-LEZ)

L1111 - LK LKL LE2 +LK7) —2LK2LE 5 +

+ L11(LE2 + LK3RfL1% [K1® (L11-1K2) [L11-LK3) (LK1-LK2) LK1-LK3)
+ LK1 [-LE2) LK3 (LK2+LEK3) + 2LEILEZ*LE) + -

LKZLKGLIIPLEF (L11-LK2) [L11- LK3) LK1-LK2) [K1-LK3) + -
_ +L11* LK1LE? + LK3) (LK 1(LK2 + LK3) - 2LE2LE )
T (L11-LE1) (L11-LEK2) L11-LE3) L11(LK 1 LE+LK3) - LK2LES) -LK1LK2]

Ly

21
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Direct Method
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Figure I8 — Complete inductance measurement setup.

Figure 18 illustrates the complete setup for all
of the inductance measurements using the direct
and indirect methods.

E. Model Validation

We characterized an actual transformer using
the indirect method. The resulting model
parameters are shown in Table 2. It is important to
recognize that the values in this table represent
model parameters and do not by themselves
necessarily have any intuitive meaning; it is only
when the parameters are taken together that they
are significant.

For example, notice that RT, is a negative
number. By itself, a negative resistance does not
make sense in this context. However, RT, only
conducts current when in series with either RT; or
RTj. In those cases, the sum of RT; + RT, and RT,
+ RTj is always positive, restoring the model
intuition.

LLC Extended Cantilever
Model Parameters
Ly 570 pH
n 32

n, 2

n3 2

RP; 122.5 mQ
RT, 2.6 mQ
RT, -415 pQ
RT3 2.5 mQ
D) 19.7 uH
ly3 16.8 uH
153 259 uH

Table 2 — Cantilever model numerical example.
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Bode Flot
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Figure 19 — Model results vs. measurement.

Bode Plot

Figure 19 shows the measured results of the
indirect method compared to the model. The plots
on the left are the various inductance impedance
measurements, while the plots on the right are the
effective primary to secondary turns ratios.

In general the correlation is very good;
however, there is one obvious discrepancy: the
resonance at ~300 kHz. This is the result of the
parasitic capacitance of the transformer in parallel
with the capacitance of the measurement probes.

Imped ance (1)

This capacitance is estimated — via a curve fit — 180
and included in the model plot in Figure 20. 135,
The remaining poles and zeros in the plots of %0 el
Figure 19 are due to the interaction of the T s . o
inductance and resistance terms. In the previous g N i %
section, the model resistances were characterized 45
using the DC assumption. Given the very close 50
correlation between model and measurement over 435
a w1de‘ frequency range in Figure 19, this 80, B
assumption appears well-justified. Frequency (Hz)

Figure 20 — Measurement and model results
with capacitance.
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Figure 21 — Large-signal impact of leakage.

F. Design Impacts

Given the need for a series-inductance term in
the LLC converter to regulate the output, it is
generally acknowledged that some primary to
secondary leakage inductance is beneficial to the
system. In fact, if this inductance is properly sized,
it can even eliminate the need for an external
inductor.

Although this leakage term is valuable, leakage
between the tertiary windings can be problematic
to the design. Adverse effects can be introduced
that compromise power-supply performance,
including higher-voltage synchronous rectifiers,
increased RMS currents, larger-output ripple
voltage, and the potential to alter the steady-state
and small-signal operating characteristics.

Figure 21 illustrates part of the impact of this
leakage. The plots on the left show the resonant
inductor current and the output voltage ripple for
the transformer characterized by the data in Table
2. In general, the waveforms are very symmetric,
having minimal ripple and RMS current values.
The plots on the right show the results with an
additional 75 nH of inductance introduced between
the two tertiary windings. This inductance
increases the output ripple voltage by
approximately 10 percent.

AmpBtude (V)

Amplitude {A)

Base Line + 75 nH of Secondary Lx

I |
Mg =201 376 mA 333111 A /-\

— T H
ILR'

LY

J / |
L -1 BISE A i
__" 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o 5 18 15 0

Time {ps})
11“ T T T T T T T T T T T T T T T T T T T
T AVWgyy = BR.537T my 13 nssy -.l;-j,-"\,\ b
1204} 1

:z 1\1 Ij \t I/ \\
11_.-1|1: \ ; \ }' \\J:
11_.qu| . .\./. ".’.“F‘."\,/, ol .E

: : ““:'[Iﬁl' b *

We can make several additional observations

directly from the model shown previously in
Figure 13.

le=0OH

No additional synchronous rectifier stress
Everything is symmetrical — minimal
ripple and RMS currents

[D::'H:‘IE::'GH}J".EIIE :EB}

Synchronous rectifier voltage stresses can
still be significant

Everything is symmetrical — minimal
ripple and RMS currents

Lo — o0 A — Wotse case

Maximum stress on the synchronous
rectifiers
Ripple

* [, = [;3, symmetrical — minimal ripple and
RMS currents

* [, > 113, asymmetrical

* [15 <3, asymmetrical
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Figure 22 — Piecewise linear transformer model.

If you neglect the MOSFET and rectifier
transition times, it’s possible to make a significant
conceptual and computational simplification to the
model. Since only one of the secondary rectifiers
conducts at a time, the transformer model can be

RTx.

This information can be further analyzed to
directly calculate the resonant period of each half-
cycle of conduction, as shown by Equations 26
and 27.

simplified into two piecewise linear models for £ = - (26)
each diode conduction state. Figure 22 shows this 2’-'11,;[]'-;-_ =l )
transformation.
The piecewise linear model has the equivalent 1
values shown in Equations 22 to 25. f o= (27)
21 0Ly, ~ La )
Lp=1s 1y + L) (22)
Lp= 0 +Ladll, (23)
ZO - - (24)
Fpe "Rpyt Ry (25)
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G. Design Considerations

As a final step in the transformer analysis, you
must consider how these leakage inductances
function relative to winding placement. Figure 23
shows a simple transformer bobbin and cross-
section. In this example, the primary is constructed
of round copper wire in the center of the structure.
There are two tertiary windings constructed of
copper foil. In all cases, each individual wire
represents a single turn on the transformer.

To the right of the bobbin and wire cross-
section is an expanded view of the transformer

windings while conducting current. A dot indicates
that current is flowing out of the page, while an
“x” indicates that current is flowing into the page.
In this example, the dark gray tertiary is
conducting.

The magnetomotive force (MMF) drawing in
the upper-right corner illustrates the leakage
inductance that exists between layers. This plot is
generated by drawing a box that starts in the center
of the windings and expands outward. The sum of
the current inside of this box is equal to the MMF
at that particular location.

Bobbin
Lo ey
= 3
e
< » X {m}
’ b di=1
Bobbin and Wire Total
X
x
x
x
X
x
PL1 PL2Z2 TiL1 TiL2 T211 T21L2
Figure 23 — Transformer winding analysis.
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Figure 24 — Transformer winding strategy.

Figure 24 applies this same analysis to three
different interleaving strategies for conduction in
both T1 and T2. When the windings are fully
interleaved, the area under the MMF functions is
minimized. It is also important to note that the
MMF levels are not the same when T1 conducts
versus T2. Minimizing the MMF results in lower
leakage and reduced losses due to proximity effect.

IV. PWM METHODS FOR OPTIMIZED
PERFORMANCE

A. Problem No. 1: High fs

While an LLC converter offers a variety of
advantages, there are several performance features
that are more difficult to achieve than when

designing with its buck-derived counterparts.
First, requirements for light load, high input
voltage or low output voltage require the converter
to operate at high switching frequencies (see
Figure 9 for details). These operating points can
introduce additional switching losses; introduce
regulation problems [5]; make soft start difficult;
and even prevent operation in constant current,
constant power or short circuit.

The fundamentals of steady-state operation
were covered in section II-A. In this context,
Figure 25 illustrates the exact timing relationships
between the primary-side MOSFET control
signals and the synchronous-rectifier control
signals.
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Freqeency Modulation

Tan =T = 2x(TSR + DT4)

DT4-DT2 ol | - DT2-DT1
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s ] (DT4-DTZY2
Syndizoscss. Reclilier MOSRET No. 1

ol | Il i OT4-DT3
DifEHB OT4

Syndivoscss Reclilier MOSFAET No. 2

Figure 25 — Frequency modulation.

T=Tmm

DPFWLELA
High- Side Prisnary BOSFET

DFeER
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——— -lmalr o Lol T2)2

Syncizoscss Recliier MOSHET N 1

a (DTA-DT2)2 ‘i A (DT4-DT2)2

Syndwososs Rechier WOSHET No. 2

Figure 26 — Pulse-width modulation.

Trig?

As an alternative to continuing to raise the “preen

switching frequency, it is possible to seamlessly Channol 1: Output Voltage
Channel 3: Resonant Tank Current

L

switch modulation from frequency to pulse width.
The PWM control signals are shown in Figure 26.

Notice that when the FM control frequency is
equal to the PWM frequency, these waveforms are
identical. This facilitates a perfectly smooth
handoff between FM and PWM operation. Figure
27 illustrates this handoff during a typically soft
start cycle. Notice the smooth, monotonic output
voltage through the entire operation.

g v [7] | 400ms 260 M3l [ W
« I3 50.00 % | qun-k}[ < 10 Ha

Figure 27 — Soft start.
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As another example, consider overload
operation where the control transitions from
constant voltage to constant power and constant
current. Figure 28 shows the measured output
voltage of the converter as it transitions through
these three operating regions.

B. Problem No. 2: Synchronous
Rectification

Asecond challenge is synchronous rectification.
The timing of a properly diode-emulated
synchronous rectifier does not follow the primary

12

MOSFET control signal. Traditionally, you can
solve this problem by using some kind of current-
sensing circuitry to determine when the
synchronous rectifier should be on and off. As an
alternative, a programmable pulse-width clamp is
placed on the synchronous-rectifier pulse width. If
the width of this pulse is approximately equal to
one-half the natural resonant period, you will get a
very good approximation of an emulated diode.
Figures 29 and 30 illustrate this relationship for a
variety of input-voltage and load-current
conditions.

10

NN

Output Voltage (V)

10

0 15 20 25 30 35 40
Load Current (A)
Figure 28 — Constant current constant power.
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Figure 29 — Synchronous rectifier current and input voltage.
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Figure 30 — Synchronous rectifier current and load current.

Synchronous Heclifer Clamp Wode
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Figure 31 — Synchronous rectifier clamp mode.

Figure 31 illustrates the MOSFET control
signals for this operating mode. The synchronous
rectifiers simply follow the primary MOSFET
signal (minus dead times) until the pulse width is
longer than the preprogrammed clamp value. Once
this happens, frequency adjustments continue to
occur on all channels; however, only the primary
MOSFET control signals maintain their duty-cycle
ratio of ~50 percent.
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Figures 32, 33 and 34 illustrate this feature in
action. Using the schematic in Figure 1 as a
reference, the following legend applies to all three
plots:

Channel 1: Q3 Vpg

Channel 2: Q4 Vpg

Channel 3: I} g

Channel 4: Q2 Vpg

Notice that in all cases, the body-diode
conduction time across the synchronous rectifiers
is very close to the minimum.

_Stop §

L,
WA N
i~ A\ 7 o \ i
;’ \ o A\ "
- Y 1\ I Y 4
A ‘-\ I Il A ),
il ' ¥ i A ‘|
bt | 1 ! L] \ 1
M\'\ __,/ bl f\ , ""\\/ ||
N |l Syt | e il S Ny (U
W | | I i |
i " Thy "y | "{’r‘ll iy |
! | { | vk il 1
J v [ T I |
il i il L
| =254 || ]
; V=300V
& | # i 7 v s
E s.o?v g 500V [T]) : g 180V -][:'-:,?uﬂ ”f._n-aqu ]1 o 'L“ZDEU.‘
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Figure 34— V]N =400V, IOUT =25 A.

C. Problem No. 3: Light Load Efficiency

Lastly, light load losses can become prohibitive
due to the high switching frequency required to
maintain regulation at low output currents. Figure
35 shows the power losses as a function of load
current. The triangle represents the energy saved
by employing a burst-mode algorithm to turn the
MOSFET control signals on and off at a lower
frequency.

Light Load Power Savings

25

7

1] h 10 15 20 25 30
Load Current (A)

Figure 35 — Burst-mode power savings.
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Figure 36 illustrates the algorithm. The
compensator control effort is used as a crude
indication of the load current. When this signal
drops below a programmed threshold (labeled
“Turn Off Threshold”), all of the MOSFET control
signals are turned off. When it rises above a

second programmed threshold (labeled “Turn On
Threshold”), they turn on again.

Since the compensator control effort is only a
crude representation of the load, some additional
adjustment of the on/off thresholds is necessary as
the input voltage varies.
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Figure 36 — Burst-mode algorithm

V. CONCLUSION

Figure 37 shows a picture of the completed
evaluation module (EVM), while Figure 38 shows
the corresponding efficiency of this converter.

Figure 37 — LLC EVM.

This EVM incorporates all of the features
described in this paper, enabling a solution that
provides competitive efficiency while maintaining
the classic high-performance features designers
are accustomed to using in buck-derived
topologies.

The heart of this system uses a Texas
Instruments UCD3138 digital controller. This
facilitated easy optimization and evaluation of the
various control features discussed in Section IV.
The digital core of the UCD3138 also provided an
efficient solution to the mode-switching problems
while maintaining a minimum component count.
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Figure 38 — LLC EVM efficiency.
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Choosing the right fixed-frequency buck regulator control strategy 2014 Download Downlog
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Choosing the right variable frequency buck regulator control strategy 2014 Download Downlog
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it Title i it White paper it Presentation
Top resources | 2022102020 | 2018t02010 | 20081t02000 | 1990s | 1980s Year
A more accurate current-mode control model 2000 Download -

(https://ti.com/lit/slup122)

Frequency Response Measurements for Switching Power Supplies 2000 Download -

(https://ti.com/lit/slup121)

Hot swap power management 2000 Download Downlog
(https://ti.com/lit/slup119) (https://ti.com/lit
Unique cascaded power converter topology for high-current low-output voltage applications 2000 Download -

(https://ti.com/lit/slup118)

1990s Resources

1t Title 1t Year it White paper

A unique four quadrant flyback converter 1997 Download (https://ti.cont
Current sensing solutions for power supply designers 1997 Download (https://ti.cont
Design review: 140-W, multiple-output high-density DC/DC converter 1997 Download (https://ti.cont
Control-loop cookbook 1996 Download (https://ti.cont
Design considerations for active clamp and reset technique 1996 Download (https://ti.cont
Design review: 100-W, 400-kHz, DC/DC converter with current doubler synchronous rectification achieves 92-% efficiency 1996 Download (https://ti.corr
Fueling the megaprocessors — empowering dynamic energy management 1996 Download (https://ti.corr
A 250-kHz, 500-W power factor correction circuit employing zero-voltage transitions 1994 Download (https://ti.con
Active clamp and reset technique enhances forward converter performance 1994 Download (https://ti.cont
Design review: 500-Watt, 40-W/in3 phase-shifted ZVT power converter 1993 Download (https://ti.con
Designing a phase-shifted Zero-Voltage Transition (ZVT) power converter 1993 Download (https://ti.conr
Distributed power systems 1993 Download (https://ti.conr
Snubber circuits: theory, design and application 1993 Download (https://ti.conr
Fixed-frequency, resonant-switched pulse width modulation with phase-shifted control 1991 Download (https://ti.conr
Load sharing with paralleled power supplies 1991 Download (https://ti.conr
Practical considerations in high-performance MOSFET, IGBT and MCT gate drive circuits 1991 Download (https://ti.con
Average current-mode control of switching power supplies 1990 Download (https://ti.cont
Isolating the control loop 1990 Download (https://ti.cont
Optimizing the design of a high-power-factor switching preregulator 1990 Download (https://ti.corr

1980s Resources

Title Year White paper
High-power-factor preregulator for off-line power supplies 1988 Download (https://ti.com
Resonant-mode converter topologies 1988 Download (https://ti.com
Design review: 150-Watt current-mode flyback 1986 Download (https://ti.com
Design review: A 300-W, 300-KHz current-mode half-bridge converter with multiple outputs using coupled inductors 1986 Download (https://ti.com
Practical considerations in current-mode power supplies 1986 Download (https://ti.com
The right-half-plane zero — a simplified explanation 1986 Download (https://ti.com
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it Title it Year it White paper
Topresources | 2022102020 | 2018t02010 | 2008102000 | 1990s | 1980s
Current-mode control of switching power supplies 1985 Download (https://ti.com
Closing the feedback loop 1984 Download (https://ti.com
Switching power supply topology review 1984 Download (https://ti.com
250-Watt off-line forward converter — design review 1983 Download (https://ti.com
Line input AC to DC conversion and input filter capacitor selection 1983 Download (https://ti.com
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Calgary, Canada November 15
Dallas, TX November 27
Austin, TX November 28
Houston, TX November 29
San Jose, CA December 4
Orange County, CA December 5
Phoenix, AZ December 6
Raleigh, NC December 11
Atlanta, GA December 12
Huntsville, AL December 13
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