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I, Ingrid Hsieh-Yee, declare as follows:

I. Introduction and Qualifications

1. I am over the age of eighteen and otherwise competent to make this
declaration.
2. I have been retained by counsel for Petitioner to provide my expert

opinion in connection with the above-captioned proceeding (“IPR”) regarding the
public availability of certain prior art references in relation to U.S. Patent No.
6,508,122 B1 (“Challenged Patent”™).

3. I am being compensated for my time in connection with this IPR at my
current consulting rate. I am also being reimbursed for any reasonable expenses
associated with my work and testimony in this investigation. My compensation is
not contingent on the results of my study, the substance of my opinions, or the

outcome of this matter.

A.  Qualifications and Professional Experience

4. My complete qualifications and professional experience are described
in my academic curriculum vitae (Appendix A). The following is a brief summary
of my relevant qualifications and professional experience.

5. I was a professor in the Department of Library and Information Science
at the Catholic University of America for 32 years and was conferred the title of

Professor Emerita in December 2022. I have experience working in an academic

-5-
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library, a medical library, and a legislative library. I hold a Ph.D. and a Masters in
Library and Information Studies from the University of Wisconsin-Madison.

6. [ am an expert on library cataloging and classification and have
published two editions on this subject, Organizing Audiovisual and Electronic
Resources for Access: A Cataloging Guide (2000 and 2006). I taught a variety of
courses, including Cataloging and Classification, Advanced Cataloging and
Classification, Organization of Internet Resources, Organization of Information,
Metadata, Digital Content Creation and Management, Internet Searches and Web
Design, Information Literacy Instruction, Advanced Information Retrieval and
Analysis Strategies, and The Information Professions in Society. I am familiar with
metadata schema design and implementation. In my teaching, I covered the design
and implementation of metadata in databases, search engines, digital repositories,
digital libraries, and digital archives. I also covered how information organization
affects the discovery and access to digital resources on the Internet. My research
interests cover cataloging and classification, information organization, metadata,
information retrieval, information architecture, digital collections, scholarly
communication, social media, user interaction with information systems, and others.

II.  Background of Library Cataloging
A.  Machine-Readable Cataloging (“MARC?”)

7. [ am very familiar with a library cataloging encoding standard known
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as the “Machine-Readable Cataloging” standard, also known as “MARC,” which
became the national standard for sharing bibliographic data in the United States by
1971 and the international standard by 1973. MARC is the primary communications
protocol for the transfer and storage of bibliographic metadata in libraries. Experts in
my field reasonably rely upon MARC records when forming their opinions.

8. A MARC record consists of 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 follows. Appendix B is a true and
correct copy of Parts VII to X of “Understanding MARC Bibliographic: Machine-
Readable Cataloging” (https://www.loc.gov/marc/umb/um(07to10.html), a brief
description and tutorial published by the Library of Congress in 2009 that explains
commonly used MARC fields. For example, the personal author of a work is recorded
in Field 100, the title is recorded in Field 245, publisher information is recorded in
Field 260, the physical volume and characteristics of a publication are recorded in
Field 300, and topical subjects are recorded in Field 650. More details of MARC21
format for Bibliographic Data are available on the Library of Congress website at
https://www.loc.gov/marc/bibliographic/.

0. [ am very familiar with library cataloging and processing practices and
the relationships between OCLC (Online Computer Library Center) and library

catalogs, and how libraries create and share their records to help the public discover

-
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and access information.

10.  OCLC is the largest bibliographic network of the world, and its
WorldCat database contains more than 559 million records from thousands of
member institutions (many of which are libraries of some type) in more than 100
countries. OCLC was founded in 1967 to promote and support library cooperation.
According to the third article of the “Amended Articles of Incorporation of OCLC
[Online Computer Library Center], Inc.,” 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 ease of access to and use of the ever-expanding body of worldwide
scientific, literary, and educational knowledge and information” (source:
https://www.oclc.org/content/dam/oclc/membership/articles-of-incorporation.pdf).

11.  OCLC members can contribute original cataloging records in MARC
to the system or derive cataloging records from existing records, an activity referred
to as “copy cataloging.” When an OCLC participating institution acquires a work, it
can create an original MARC record for the work in OCLC’s WorldShare system (a

system for catalogers to create and share MARC records), and the system will

_8-
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automatically generate a code for the date of record creation in the yymmdd format
in the 008 field, and the creating library’s OCLC symbol is recorded in subfield “a”
of the 040 field. Once the MARC record is created in WorldShare, the record is stored
in the OCLC WorldCat database and becomes available to other OCLC members for
adoption to their local online catalogs (i.e., copy cataloging). “WorldCat is the
world’s most comprehensive database of information about library collections”
(source: WorldCat, https://www.oclc.org/en/worldcat.html).

12. After a MARC record 1s added to OCLC’s WorldCat database, it also
becomes searchable and viewable on WorldCat.org, a free web portal for the public
to explore more than 10,000 libraries worldwide. Records in WorldCat.org, however,
are not presented in MARC fields. Instead, the data elements are labeled to help users
interpret the records. Thus, the information stored in MARC records in the WorldCat
database is available to the interested public through the user-friendly WorldCat web
portal. In addition, WorldCat database records can be searched on OCLC FirstSearch,
a subscription-based search system that provides access to many proprietary
databases, including the WorldCat database.

B. Library Online Catalogs

13.  Library online catalogs gained acceptance in the early 1980s and many
libraries migrated their systems to the World Wide Web in the mid-1990s. Library

online catalogs are based on MARC records that represent their collections in order

9.
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to help the public understand what materials are publicly accessible in those libraries.
Most libraries with online catalogs have made their catalogs freely available on the
Web. These online catalogs offer user-friendly search interfaces. Strong user interest
in keyword searches and the popularity of Google have led to the “googlization” of
library search systems. As a result, many library catalogs nowadays provide a single
search box for users to conduct keyword searches, with additional support for
searches by author, title, subject terms, and other data elements such as ISBN
(International Standard Book Number). Library catalogs these days also offer
features for users to narrow their search results by language, year, format, and other
elements. Many libraries display MARC records on their online catalogs with labels
for the data elements to help the public interpret MARC records. Many libraries also
offer the option to display MARC records in MARC fields.

14.  Libraries create MARC records for works they acquire, including
books, serials, motion pictures, and publications in other formats. Monograph
cataloging is fairly common in libraries, and most libraries make a newly cataloged
monograph available to the public soon after the cataloging work is completed,
usually within a week.

15.  Libraries can create original cataloging records or use an existing
record in the OCLC WorldCat database to create a copy cataloging record. As soon

as the cataloging record is completed, it is added to the library’s online catalog for
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users. If the record is an original record, it is also entered into the OCLC WorldCat
database. If it is a copy cataloging record, the library’s holding symbol is attached to
the existing original record in the OCLC WorldCat database to facilitate searching
and interlibrary loan.

16.  The cataloging of serials and the serial check-in process are discussed
here to show how libraries usually provide access to newly received serial issues.
According to the glossary of the RDA: Resource Description and Access cataloging
standard, a serial is “a mode of issuance of a manifestation issued in successive parts,
usually bearing numbering, that has no predetermined conclusion. A serial includes
a periodical, monographic series, newspaper, etc.” (RDA Glossary at
https://original.rdatoolkit.org/rdagloss rdaregistry.info-termList-Modelssue-

1003 1.html (subscription required for access); cited in
https://www.ccslib.org/Catalogers/index.php/Category:Serials). Because the
publisher of a serial makes new issues of the serial available successively, a
customary cataloging practice is to create one bibliographic record for the entire
serial, and the serial record (encoded in MARC) typically provides information on
the beginning date and frequency of the serial, not the dates of individual issues. In
other words, libraries typically do not create MARC records for individual issues of
a serial. Instead, they rely on a serial check-in system to track the receipt of new

issues. A common check-in practice is to date stamp a new issue when it arrives. This
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practice has become automated since the late 1990s, and libraries now vary in how
they share the receipt date of a new serial issue with the public. Some libraries use a
date stamp, some affix a label to indicate the receipt date, some pencil in the receipt
date, and some do not provide the information to the public.

17.  The serial check-in process usually takes less than an hour, and one of
the steps involves placing a date stamp on the new issue to document the date the
issue is checked in. After that, the holdings information of the serial is updated in the
library’s catalog so that users know which issues are available for request or access.
After serial check-in is completed, the new issue is placed on the shelf with the
previous issues of the serial. Libraries with a public periodical room typically place
new issues in the periodical room for easy user access. Because information presented
in serials often reflects latest discovery, a general practice of libraries is to make new
issues of serials available for user access soon after they are checked in, usually
within a week.

18. I am personally familiar with many online catalogs, databases, and
search engines. In preparing for this declaration, I used the following authoritative

information systems to search for records:

e Google Scholar (https://scholar.google.com/)

e Internet Archive (https://archive.org/)

e Libraries.org, a directory of libraries throughout the world

-12-
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C.
19.

(https://librarytechnology.org/libraries/)

OCLC FirstSearch (https://firstsearch.oclc.org/; subscription required

for access)

Online catalog of the Library of Congress ( https://catalog.loc.gov/)

Online catalog of the University of California, Berkeley Library
(https://search.library.berkeley.edu/discovery/search?vid=01UCS_BE
R:UCB)

Online catalog of the University of Wisconsin-Madison Library System
(https://search.library.wisc.edu/search/system)

Patentscope (https://patentscope.wipo.int/search/en/search.jsf)

Public catalog of the US Copyright Office

(https://cocatalog.loc.gov/cgi-

bin/Pwebrecon.cgi?DB=local&PAGE=First)

WorldCat.org, a free web portal (https://search.worldcat.org/)

Scope of this Declaration

I have been asked to offer an opinion on the public availability date of

each of the following documents in this proceeding:

EXHIBIT

DOCUMENT

1037

Juneau, T. N. (1997). Micromachined dual input axis rate
gyroscope. Dissertation of University of California, Berkeley
(“Juneau’).
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1040 First page of Micromachined Vibratory rate gyroscope, WO
97/45699. (“WO 97/45699”)

1044 G. C. Temes, L. E. Larson and K. W. Martin, State-of-the-art and
future prospects for analogue signal processing - A tutorial, /988
IEEE International Symposium on Circuits and Systems, Espoo,
Finland, 1988, pp. 1655-1660 vol.2. (“Temes™)

1053 Crossbow. (1998, April). DMU-6X and DMU-VGX Silicon IMU
and Vertical Gyro. (“DMU”)

1057 Micromachined Vibratory rate gyroscope, WO 97/45699. (“WO
97/45699)

1058 Mark Alan Lemkin, Micro Accelerometer Design with Digital
Feedback Control (“Lemkin”)

1059 C. Lu, Lemkin, M., and B. E. Boser, “A monolithic surface

micromachined accelerometer with digital output,” IEEE Journal of
Solid-State Circuits, 30(12), 1367-1373 (“Lu”)

1060 W. Yun, R.T. Howe, and P.R. Gray, “Surface micromachined,
digitally force-balanced accelerometer with integrated CMOS
detection circuitry,” IEEE Solid-State Sensor and Actuator
Workshop Technical Digest, pp. 126-131 (“Yun”)

1063 Measurement Specialties. (1998, August). Accelerometer ACH-04-
08-05. Application Specification. 114-27002. 27 Aug 98 Rev A.
(“ACH-04-08-05")

1064 Analog Devices. ADXLO0S5. £1g to +5g Single Chip Accelerometer
with Signal Conditioning. (“ADXL05”)

1065 Analog Devices. (1996). ADXL50* Monolithic Accelerometer With
Signal Conditioning datasheet. (“ADXL50”)

20. I am informed by counsel and understand that a given reference is
“published” upon a satisfactory showing that such a document has been disseminated

or otherwise made publicly available to the extent that persons interested and
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ordinarily skilled in the subject matter or art could locate it exercising reasonable
diligence and obtain the document. I have also been informed by counsel and
understand that materials available in a library constitute “printed publications™ if
they are catalogued and indexed according to general library practices and protocols
that make the references available and accessible to members of the interested public.

21.  T'have been informed by counsel that Patent Owner is asserting that the
Challenged Patent is entitled to a priority date of May 1999. I have assessed public
accessibility of the documents referenced below as of this claimed priority date.

22. 1 have been informed by counsel that the subject matter of this
proceeding generally relates to sensors for measuring movement, such as acceleration
and rotational position.

23. I have been informed by counsel that a “person of ordinary skill in the
art at the time of the invention” (POSA) is a hypothetical person who is presumed to
be familiar with the relevant field and its literature at the time of the inventions. |
have been informed by counsel that this hypothetical person is also a person of
ordinary creativity, capable of understanding the scientific principles and literature
applicable to the pertinent field.

24. I have been informed by counsel that a person of ordinary skill in the
art as of May 1999, would have possessed a bachelor’s degree in electrical

engineering or similar degree, with two to three years of practical experience
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designing and/or implementing systems that include sensors for measuring
movement, such as acceleration and rotational position. A person could also have
qualified as a person of ordinary skill in the art with a combination of (1) more formal
education (such as a Master of Science degree) and less technical experience, or (2)
less formal education and more technical or professional experience.

25. It is my opinion that such a person would have been actively engaged
in learning about the field, possibly through formal instruction and through
bibliographic resources. By at least May 1999, such a person would have had access
to a vast array of print and electronic resources, including at least the documents

referenced below.

D. Evidence Considered in Forming My Opinion

26.  In the preparation of this declaration, I have reviewed the exhibits
referenced in paragraph 19 above, and any other documents I reference herein. Each
of these is a type of material that experts in my field would reasonably rely upon
when forming their opinions. I provided a further description of materials |
considered in Appendix C.

III. Authenticity and Public Availability of Juneau (EX1037)
A.  Authentication

27.  EX1037 is a true and correct copy of Micromachined Dual Input Axis

Rate Gyroscope, (“Juneau’), by Thor Nelson Juneau, a doctoral dissertation

-16-
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completed in 1997 at the University of California, Berkeley, that I received from
counsel. This copy is identified as “Nintendo Exhibit 1037 and the pages are
numbered as “IPR2024-00667 — Page #”.

28.  Page 1 of EX1037 is the “Information to Users” page from UMI that
states “[t]his manuscript has been reproduced from the microfilm master.” Page 3 is
the title page that shows the title, author, committee members, and the degree-
granting institution. Page 4 shows the UMI number for this thesis is 9826975. Page
5 is the copyright page of Juneau that shows the thesis has a “1997” copyright date
and Thor N. Juneau holds the copyright. Page 6 shows the dissertation committee’s
approval of this thesis and the signatures of committee members signed in December
1997. Pages 8 to 10 (internal pages iv to vi) are the table of contents that shows
Juneau has eight chapters, including a bibliography as Chapter 8 that begins on
internal page 123 and includes 81 references. EX1037 shows Juneau includes seven
pages of front matter, and the main text has a total of 127 leaves, including equations,
figures, and tables.

29.  EX1037 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. Furthermore, this copy includes the approval sheet and
signatures of the doctoral committee members from the degree-granting university.

Based on my review and analysis, it is my opinion that EX1037 is authentic.

-17-
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B. Records of the University of California, Berkeley Library

30.  To show Juneau is publicly accessible, I have personally located,
identified, and obtained records from the online catalog of the University of
California, Berkeley Library (“UCB Library”). EX1037A is a true and correct copy
of the bibliographic and MARC records for Juneau. They are the type of records
experts in my field would reasonably rely upon when forming their opinions.

31.  Pages 1 to 3 are the bibliographic record. Page 1 shows the dissertation
title, author, and completion year (“1997”), and shows this work is available at the
Northern Regional Library Facility Main (Gardner) Stacks (NRLF) and the local call
number is “308t 1997 795.” Record details include title, creator, creation date, format,
notes, degree, degree-granting institution, and date of degree (“Dec. 1997”). Subjects,
genre, related titles, and record source are also included. The title, creator, creation
date, format, notes, degree, degree-granting institution, and date of degree match the
information presented in EX1037, confirming this record represents Juneau.

32.  Page4isthe MARC record I copied from the online catalog of the UCB
Library. The first six digits of Field 008 shows the MARC record was created on
“980629” (i.e., June 29, 1998), and the code of “s1997” following the record creation
date indicates this dissertation has single publication date of 1997. Subfields “a” and
“c” of Field 040 show CUY created the record and entered it into the OCLC WorldCat

database. According to the Directory of OCLC Members

-18-
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(https://www.oclc.org/en/contacts/libraries.html), “CUY” is the OCLC library

symbol for the University of California, Berkeley Library. Fields 008 and 040 inform
my opinion that the UCB Library created an original cataloging record for Juneau on
June 29, 1998, making this work discoverable in their online catalog. In addition,
subfield “c” of Field 040 shows the record was entered into the OCLC WorldCat
database, making it discoverable by users outside of the University of California,
Berkeley. A customary library practice is to process a newly cataloged work promptly
for access, usually within a week after the cataloging work is completed. It is
therefore my opinion that, after processing, Juneau would become publicly
accessible at the UCB Library by July 6, 1998.

33.  Fields 035 show this record has an OCLC number of 230741619. Field
100 shows the author, Field 245 shows the title, Field 264 shows the dissertation has
a “1997” copyright date, and Field 300 shows the dissertation includes seven pages
of front matter and the main text has 127 leaves including illustrations. Field 502
shows the degree and degree-granting institution, and Field 504 shows a bibliography
note. Field 968 is a local note, and the “Addate” element shows that Juneau was
added to the library collections on “980629” (i.e., June 29, 1998).

34.  The subjects of Juneau are represented in Field 090 by a local call
number and in Field 690 by a local subject heading: Dissertations, Academic $x UCB

$x Engineering Sy 1991-2000. These subject representations provide broad
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categories for interested users to discover Juneau.

35. This MARC record (EX1037A) has made Juneau discoverable since
June 29, 1998, when the UCB Library created the original record for this dissertation.
As of that date, interested users could discover this work by the author, title, and local
subject heading and classification number. The physical copy, after processing,
would become publicly accessible by July 6, 1998.

36.  As evidence that the UCB Library had an online catalog in operation
when Juneau was added to the library collections, I obtained a profile (EX1037B) of

the library from libraries.org, a directory of libraries throughout the world. This

library profile is available at https:/librarytechnology.org/library/11. I personally
located, identified, and obtained this record. This is the type of record experts in my
field would reasonably rely upon when forming their opinions.

37.  The Technology Profile on page 2 of EX1037B on the library profile
for the UCB Library shows that it used a locally developed system from 1972 and
migrated into Millennium in 2008. These dates mean that in June 1998 interested
users would be able to use the local online system to discover Juneau.

38.  As further evidence of the availability of an online catalog in 1998, 1
obtained webpages of the UCB Library catalogs. This archived copy is presented as
page 3 and 4 of EX1037B. Page 3 is a screen capture of a Wayback Machine calendar

that shows the archiving history of the webpage and indicates this particular copy
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was archived on “DEC 12 1998” and available at

https://web.archive.org/web/19981212030542/http://www.lib.berkeley.edu/. Page 4

is the PDF of this archived copy that shows the UCB Library offered several catalogs
to users in 1998, including “UC Berkeley — Pathfinder or GLADIS.” Page 5 is a
screen capture of a webpage archived on January 17, 1999, and available at

https://web.archive.org/web/19990117024322/http://sunsite2.berkeley.edu:8000/.

Page 6 is the PDF of this archived copy that explains Pathfinder “is the Web-
browsable online public access catalog of the University of California at Berkeley
Library.”

39.  Records in EX1037B confirm that the UCB Library had an online
catalog in place by late 1998 and early 1999, and interested users would be able to
use Pathfinder to discover Juneau and access the full text at the UCB Library.

C. WorldCat Record from OCLC FirstSearch

40.  Subfield “c” of field 040 of the MARC record for Juneau (EX1037A)
shows the record was entered into the OCLC WorldCat database. As evidence, I have
obtained the WorldCat database record for Juneau from the OCLC FirstSearch
system. As discussed earlier, OCLC’s WorldCat database is the world’s most
comprehensive database of information about library collections. Records in this
database are shared among OCLC members, available for discovery by subscribers

to the OCLC FirstSearch system that supports users to access proprietary databases,
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and also available for discovery by the general public through the WorldCat.org free
web portal. EX1037C is a true and correct copy of the record created by the UCB
Library in the OCLC FirstSearch system. I personally located, identified, and
obtained this record. This is the type of record experts in my field would reasonably
rely upon when forming their opinions.

41. The top of EX1037C shows the title, author, and the Accession Number
of this record, and also shows the University of California Berkeley Library holds
this dissertation. The essential bibliographic details are the same as the details in
EX1037A. The Database field and the “Date of Entry” field show the record was
entered into the OCLC WorldCat database on “19980629” (i.e., June 29, 1998).
EX1037C confirms that the record for Juneau created by the UCB Library was
entered into the WorldCat database on June 29, 1998, making this record available to
OCLC members for cataloging, collection management, and interlibrary loan
purposes. In addition, the record also became discoverable by subscribers to the
OCLC FirstSearch system, and by the public in WorldCat.org, the free web portal.

42.  As evidence that the OCLC FirstSearch system was in operation when
the record for Juneau became available to subscribers to this system, I located an
article about OCLC FirstSearch. EX1037D is a true and correct copy of “FirstSearch
launched” in the November 1991 issue of Library Systems Newsletter. The article

reports that a “new online reference tool for end-users is now available from OCLC.
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The FirstSearch Catalog is a relatively low-cost, easy-to-use reference system that
library patrons can use to search the OCLC Online Union Catalog, as well as a variety
of reference data bases.” The “OCLC Online Union Catalog” in this statement was
later called OCLC WorldCat database.

D. ProQuest Record

43.  ProQuest has offered the ProQuest Digital Dissertations database for
interested users to discover and access dissertations of interest. EX1037E is a true
and correct copy of the database record for Juneau. Page 1 shows the abstract,
subjects, classification number, keywords, title, author, pagination, degree date, and
dissertation number (“9826975”). EX1037E also indicates this dissertation has been
indexed in “DAI-B 59/03, Dissertation Abstracts International.” The print issue of
vol. 59, no. 3 (EX1037F) discussed below shows this print index issue became
publicly available at the University of Wisconsin-Madison Library System on
September 15, 1998. Since the ProQuest database records usually become available
for searching earlier than the print index records, it is my opinion that by September
1998 interested users would have been able to discover Juneau in the ProQuest
Dissertation Database. They could search for this dissertation by the title, author,
subjects, and keywords.

E. Dissertation Abstracts International Index Record

44.  To determine when the print index of vol. 59, no. 3 of the B series of
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Dissertation Abstracts International became publicly available, I obtained a copy of
the index record for Juneau from the University of Wisconsin-Madison Library
system. This copy is presented as EX1037F in this declaration.

45. Page 1 is the cover that identifies this issue as vol. 59, no. 3 of
Dissertation Abstracts International B that has an issue date of “September 1998.”
The cover shows the title, ISSN, and call number of this issue and two library stamps
on the cover show this issue was initially in the “Reference Collection, Memorial
Library, Non-Circulating” and later transferred to the stacks. In addition, the cover
shows a date stamp of “Received SEP 15 1998 University Library” that documents
the receipt date of this issue in the library system. Page 3 is the title page, pages 5 to
6 are the table of contents, page 7 explains the data elements in the index record, and
the keyword Index and author index in each issue of Dissertation Abstracts
International. Pages 8 and 9 explain the purpose of the UMI dissertation database
and how users can search for items of interest online, on CD-ROM, and in the print
index. Page 10 presents ordering information. Page 14 shows the University of
California, Berkeley participates in UMI’s dissertation publishing program. Page 20
is an author index page that shows Juneau is indexed in page 1330B. Pages 21 to 23
are keyword index pages that show Juneau is indexed under “Micromachined,” “dual
input axis,” and “Gyroscope.” Page 24 (internal page 1330-B) shows the index record

for Juneau that includes the title, author, degree, degree-granting institution, date of
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degree completion, pagination, committee chair, the order number of this dissertation
(“DA9826975), and an abstract.

46. EX1037F shows that from September 15, 1998 on, interested users
would have been able to use the author index and the keyword index to discover
Juneau in the print issue of Dissertation Abstracts International and use the record
to order printed copies of the dissertation.

F. Summary of My Opinion on Juneau

47.  EX1037 contains no signs to raise suspicion about its authenticity. The
copy is not missing any intermediate pages, and there are no visible alterations to the
document. Furthermore, this copy includes the approval sheet and signatures of the
doctoral committee members from the degree granting university. Based on my
review and analysis, it is my opinion that EX1037 is authentic.

48.  The UCB Library’s MARC record for Juneau (EX1037A) shows that
Juneau became discoverable at this library on June 29, 1998, when the original
MARC record was created. The OCLC FirstSearch system record for Juneau
(EX1037C) shows that on June 29, 1998, Juneau became discoverable by OCLC
members, OCLC FirstSearch subscribers, and the general public on the Internet. The
physical copy, after processing, would become publicly accessible at the UCB
Library by July 6, 1998.

49.  The ProQuest database record for Juneau (EX1037E) became available
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by September 15, 1998, making this dissertation discoverable to database users. The
print version of vol. 59, no. 3 of Dissertation Abstracts International that contains
the index record for Juneau (EX1037F) was received on September 15, 1998, by the
University of Wisconsin Library system, meaning interested users could discover
Juneau from the print index by September of 1998.

50.  Based on the documents and records I have reviewed and analyzed, it
is my opinion that Juneau became publicly discoverable on June 29, 1998, at the
online catalog of the UCB Library. This dissertation also became publicly
discoverable on June 29, 1998, by OCLC members, OCLC FirstSearch subscribers,
and the general public. In addition, interested users could search the ProQuest
Dissertation Database by September 1998 to discover Juneau. From September 15,
1998 on, interested users could also search the print version of Dissertation Abstracts

International to discover Juneau.

IV. Authentication and Public Availability of Temes (EX1044)
A.  Authentication

51.  EX1044 is a true and correct copy of “State-of-the-art and future
prospects for analogue signal processing - A tutorial,” (“Temes”), by Temes, G. C.,
Larson, L. E., Martin, K. W., in 1988 IEEFE International Symposium on Circuits and
Systems, Espoo, Finland, 1988, vol. 2, pp. 1655-1660, that I received from counsel.

This document is identified as Nintendo EX1044, and the pages are marked as
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“IPR2024-00667 — Page #.” This copy is presented as EX1044 in this declaration.

52.  Page 1 (internal page 1655) shows the title, authors, and abstract. The
bottom of this page shows the paper is part of “ISCAS ‘88” and is published in
“CH2458-8,” and has a 1988 copyright date with IEEE as the copyright holder.
EX1044 has a total of six pages, including two tables, nine figures, and 22 references.

53.  To authenticate EX1044, I searched WorldCat.org to identify libraries
holding the conference proceedings containing 7emes, and learned that the University
of Wisconsin-Madison Library system (“UW?”) is one of the holding libraries. After
verifying the holdings information in their online catalog, I obtained a copy of Temes
from UW through a document vendor. This library copy is presented as EX1044A in
this declaration.

54.  Page 1 shows a bound volume identified as “1988 IEEE International
Symposium on Circuits and Systems Vol. 2.” Page 2 shows a library date stamp of
“Kurt F. Wendt Library, College of Engineering OCT 27 1988 UW-Madison, WI
53703.” Page 3 is the same page in a different resolution to make the date stamp more
legible. Page 4 is the title page that shows “1988 IEEE International Symposium on
Circuits and Systems, Proceedings™ as the title, indicates this volume is “Volume 2
of 3”, and also shows the conference location and dates, and a number of “88CH2458-
8.” Page 5 is the copyright page that shows this publication has a “1988” copyright

date and the Institute of Electrical and Electronics Engineers, Inc. holds the copyright.
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This page also shows the ISBN, IEEE catalog number, and Library of Congress
catalog number for this publication. Pages 6 and 7 are pages from the table of contents
selected to show the first group of papers included in Vol. 2 and the page showing
Temes 1is included in the “Design Strategies for Analogue Interface Systems” and
begins on internal page 1655. Pages 8 to 13 (internal pages 1655 to 1660) are the full
text of Temes. 1 have closely compared EX1044 with this library copy and found
them to have the same content for Temes.

55. EX1044 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. Furthermore, EX1044 has the same content as the UW
copy (EX1044A). Based on my review and analysis, it is my opinion that EX1044 is
authentic.

B. Records of the University of Wisconsin-Madison Library System

56. To determine the public availability date of the /988 I[EEE
International Symposium on Circuits and Systems (“I1EEE ISCAS”) that contains
Temes at libraries, I obtained records for the publication from the online catalog of
UW. EX1044B is a true and correct copy of the bibliographic and MARC records for
IEEE ISCAS. I personally located, identified, and obtained these records. They are
the type of records experts in my field would reasonably rely upon when forming

their opinions.
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57.  Pages 2 to 5 of EX1044B are the bibliographic record. Page 2 shows
IEEE ISCAS is available online and in print, and is cataloged as a serial by UW. The
bibliographic record includes the conference name, title of the proceedings of IEEE
ISCAS, language, corporate contributor, publisher, and ISSNs. These details match
the information presented in EX1044A, confirming this record represents the IEEE
ISCAS proceedings.

58.  Pages 5to 7 are the MARC record. The first six digits of Field 008 show
the MARC record was first created on “800808” (i.e., August 8, 1980), and the code
of “c19779999” following the record creation date shows this publication is a
continuing resource that began in 1977 and has no predetermined conclusion date.
Subfield “a” of Field 040 shows DLC (i.e., Library of Congress) created the original
MARC serial record. Fields 008 and 040 inform my opinion that the Library of
Congress created a serial record for /EEE International Symposium on Circuits and
Systems, and UW used the original record to create their copy cataloging record.

59.  Field 022 shows the ISSN, Field 111 shows the symposium name is
used as a corporate author for this serial, Field 245 shows the title of the serial, and
Fields 246 show four variant titles are included in the MARC record to help users
discover this serial. Field 260 shows the publisher. Field 300 shows physical details,
leaving the volume number field open because this is an ongoing serial. Field 362

shows the serial began in 1977, and Field 310 shows the publication frequency is
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“Annual.” Fields 510 show this serial has been completely indexed by Index to IEEE
publications, and selectively indexed by Engineering Index Annual and Engineering
Index Monthly, meaning interested users can use those indexes to search for papers
of interest. Field 550 shows sponsor information, and Field 710 shows the IEEE
Circuits and Systems Society is included to help users discover this serial.

60.  The subjects of this serial are represented in Field 050 by a Library of
Congress Classification (LCC) number of “TK454.2” that represents “Electric
networks” (source: Library of Congress Classification Schedule T at

https://www.loc.gov/aba/publications/FreeLCC/LCC _T2019TEXT.pdf); and in

Field 082 by a Dewey Decimal Classification (DDC) number of “621.319” that
represents “Transmission” (source: Dewey Decimal Classification 600 Technology
(Applied Sciences) at

https://www.oclc.org/content/dam/oclc/webdewey/help/600.pdf). Subjects are also

represented in Fields 650 by four Library of Congress subject headings, with
“Electric networks,” “Electric circuits,” “Electronic circuits,” and “Electronic
apparatus and appliances” as the main topics, each followed by “Congresses” as a
form subheading encoded in subfield “v” to indicate the main topics are treated at a
conference. These subject representations enable users to conduct subject searches to
discover the serial that contains Temes.

61. The MARC serial record (EX1044B) shows that UW used an original
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record created by the Library of Congress in 1980 for copy cataloging. The date
stamp in EX1044A shows the issue containing 7emes was received by UW on
October 27, 1988. It is therefore my opinion that this serial became discoverable in
the library online catalog by at least that date, if not earlier. As of that date, interested
users would be able to discover this serial by the ISSN, conference name, serial title,
and sponsor. They could also conduct subject searches to discover this serial.

62.  As evidence that UW had an online catalog in operation in 1988 when
the library’s MARC record for the serial containing 7emes was completed, I obtained
a profile of this library system from libraries.org, a directory of libraries throughout
the world. I personally located, identified, and obtained this record from

https://librarytechnology.org/library/2090. This is the type of record experts in my

field would reasonably rely upon when forming their opinions. This library profile is
presented as EX1044C in this declaration.

63.  The Technology Profile on page 2 shows UW began using LS/2000 as
their online catalog in 1988 and migrated to NOTIS in 1993. These dates mean that
in 1988 interested users could use LS/2000 to search for the serial containing 7Temes.

C. Copyright Registration Record

64. EX1044D is a true and correct copy of the copyright registration record
for IEEE International Symposium on Circuits and Systems. 1 personally located,

identified, and obtained this record from the public catalog of the US Copyright
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Office. This is the type of record experts in my field would reasonably rely upon
when forming their opinions.

65. The “Issues Registered” field of EX1044D shows the 1988 IEEE
International Symposium on Circuits and Systems was created in 1988 and published
on “1988-06-07" (i.e., June 7, 1988) and registered with the US Copyright Office on
“1988-09-09” (i.e., September 9, 1988). These dates align well with the date stamp
in EX1044A that shows UW received the issue containing Temes on October 27,
1988.

D. Records of the University of Texas at Austin Libraries

66.  As discussed earlier, libraries could choose to catalog conference
proceedings as serial, as UW has done with this serial, to expedite the cataloging of
a serial and make issues available to users promptly. Another option for libraries is
to catalog conference proceedings as books to make them easier for discovery
purposes. Proceedings of the 1988 IEEE International Symposium on Circuits and
Systems (“ISCAS”) has in fact been cataloged as books by a few libraries. EX1044E
is a true and correct copy of the bibliographic and MARC record for ISCAS that
contains Temes. I personally located, identified, and obtained these records from the
online catalog of the University of Texas at Austin Libraries (“UT”). They are the
type of record experts in my field would reasonably rely upon when forming their

opinions.
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67.  Pages 1 to 3 are the bibliographic record that shows ISCAS is available
at “Library Storage Facility, Closed Stacks” with a call number of “TK454.2 122
1988.” Record details include title, other title, conference name, publisher, format
(three volumes), IEEE catalog number (“88CH2458-8") and creation date (“c1988”).
These details match the information presented in the UW copy (EX1044A),
confirming this record represents this ISCAS conference proceedings. The
bibliographic details include subject headings and other information.

68.  Pages 5 and 6 of EX1044E are the MARC record that I copied from the
library’s online catalog. Field 008 shows the record was created on “870330” (i.e.,
March 30, 1987) and the code of “s1988” following the record creation date indicates
this work has a single publication date of 1988. Subfield “a” of Field 040 shows DLC
(i.e., Library of Congress) created the original MARC record, and subfield “d” shows
IXA (i.e., the University of Texas at Austin Libraries) used that record for copy
cataloging later. Field 005 is a machine-generated field that automatically records the
last time when the MARC record was modified by UT, and it shows a modification
date of “19881209173455” (i.e., December 9, 1988, 5 p.m., 34 minutes and 55
seconds). Record modification can take place for various reasons, such as correcting
typos or updating the record to conform to the latest cataloging encoding practice.
Fields 008, 040, and 005 inform my opinion that the Library of Congress created a

MARC record for ISCAS in 1997 before the work was published, and UT used that
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record for copy cataloging later; and the last time UT modified their MARC record
for ISCAS was December 9, 1988. These dates mean that ISCAS became
discoverable in the online catalog of UT by December 9, 1988. A customary library
practice is to process a newly cataloged work promptly for public access, usually
within a week after the cataloging work is completed. This means that, after
processing, the physical copy of ISCAS that contains Temes would become publicly
available by December 16, 1988.

E. Summary of My Opinion on Temes

69.  The copyright registration record for IEEE ISCAS that contains 7Temes
(EX1044D) shows this work was published on June 7, 1988. The MARC record
(EX1044B) shows UW cataloged this work as a serial issue and the UW copy of
Temes carries a date stamp indicating the library received this issue on October 27,
1988 (EX1044A), making it discoverable in the library’s online catalog from that
date on, and the physical copy, after processing, would become publicly available by
November 3, 1988. The University of Texas Austin Libraries cataloged ISCAS as a
book and last modified their MARC record on December 9, 1988 (EX1044E),
making this work discoverable in their online catalog by at least that date. The
physical copy, after processing, would become publicly available by December 16,

1988.
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V.  Authenticity and Public Availability of DMU (EX1053)
A. Authentication

70.  EX1053 is a true and correct copy of DMU-6X and DMU-VGX Silicon
IMU and Vertical Gyro, (“DMU”), from Crossbow Technology, Inc., that I received
from counsel. This copy is identified as “Nintendo Exhibit 1053 and the pages are
numbered as “IPR2024-00667 — Page #”. This copy is presented as EX1053 in this
declaration.

71.  The lower right corner of each page in EX1053 shows a note of
“4/23/98. Revision 2.1” and a “1998” copyright date with Crossbow Technology Inc.
as the copyright holder. Page 1 shows the company name and the document title
“DMU-6X and DMU-VGX Silicon IMU and Vertical Gyro.” The document covers
Description of the DMU products, including Features, Applications, Specifications,
Principle of Operation, DMU-6X output options, DMU-VGX function, X-View
Development Software, and Timing Diagrams. EX1053 has a total of five pages,
including tables and figures.

72.  To authenticate EX1053, I searched Internet Archive for records.
Internet Archive is a digital library that archives scholarly materials, cultural artifacts,
and other web resources on the Internet and provides the public with free access to
its collections. I have used the Internet Archive in the past and am familiar with their

practice of assigning an extended URL to an archived resource in the format of
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http://www.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] to show the point of time the archived file was captured.

73.  Since Internet Archive usually does not archive web resources the
moment they appear on the Internet, and a web resource must be available first before
it can be archived, the archive date of a file captured by the Internet Archive is
typically later than the date when the file first became publicly accessible. In other
words, the archive date means that the archived file was typically available before,
and definitely no later than, the archive date.

74.  EX1053A is a true and correct copy of Crossbow that I personally
located, identified, and obtained from Internet Archive. Page 1 is a screen capture of
a Wayback Machine calendar that shows this document was archived twice between
“29 Jun 1998” and “2 May 1999” and this particular copy was archived on “JUN 29
1998 and available at

https://web.archive.org/web/19980629124810/http://www.xbow.com/pdf/DMU -

6X.pdf. Pages 2 to 6 are the PDF of this archived copy of DMU. 1 have closely
compared this copy with EX1053 and found them to be the same.

75.  EX1053 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. In addition, this copy includes the date of production, the

revision number, the copyright date, and the copyright holder. Furthermore, EX1053
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is the same as a copy archived by Internet Archive (EX1053A). Based on my review
and analysis, it is my opinion that EX1053 is authentic.

B. Public Availability Date

76.  As discussed earlier, the archive date of a web resource archived by
Internet Archive is typically later than the first public availability date, because
Internet Archive usually does not archive web resources the moment they appear on
the Internet. The archive date of “19980629124810” (i.e., June 29, 1998, at 12 p.m.,
48 minutes and 10 seconds) for EX1053A means that DMU became publicly
discoverable and accessible on the Internet no later than June 29, 1998.

C.  Summary of My Opinion on DMU

77.  EX1053 is authentic because this data sheet contains no signs to raise
suspicions about its authenticity. The copy is not missing any intermediate pages.
There are no visible alterations to the copy. Furthermore, this copy is the same as a
copy archived by Internet Archive. It is therefore my opinion that EX1053 is
authentic.

78.  The archived copy from Internet Archive (EX1053A) shows this data
sheet was first archived by Internet Archive on June 29, 1998. It is therefore my
opinion that EX1053 became publicly discoverable and accessible on the Internet by

June 29, 1998.
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VI. Authenticity and Public Availability of WO 97/45699 (EX1040 and EX1057)
A. Authentication

79.  EX1057 is a true and correct copy of “Micromachined Vibratory rate
gyroscope, WO 97/45699,” (“WO 97/45699”), that I received from counsel. This
copy is identified as “Nintendo Exhibit 1057 and the pages are numbered as
“IPR2024-00667 — Page #”. This copy is presented as EX1057 in this declaration.

80.  EX1040 is a true and correct copy of the first page of “Micromachined
Vibratory rate gyroscope, WO 97/45699,” (“WO 97/45699), that I received from
counsel. This copy is identified as “Nintendo Exhibit 1040” and the single page is
numbered as “IPR2024-00667 — Page #”. This copy is presented as EX1040 in this
declaration. I have closely compared EX1040 with the first page of EX1057 and
found them to be the same.

81. Page 1 of EX1057 shows WO 97/45699 is a patent application
published under the Patent Cooperation Treaty (PCT). This page shows “WO
97/45699” as the International Publication Number of the World Intellectual Property
Organization; “4 December 1997 (04.12.97)” as the International Publication Date;
“PCT/US97/09150” as the International Application Number, and “30 May 1997
(30.05.97)” as the International Filing Date. “The Regents of the University of
California” is shown as the applicant, and Clark, Juneau, and Howe are the inventors.

The title of the application is “Micromachined Vibratory Rate Gyroscope.” Page 1

-38-

Nintendo Exhibit 1066
|PR2024-00667 - Page 038



includes an abstract of the application. The application text from page 1 to the end of
the document shows a header of “WO 97/45699 PCT/US97/09150” on each page.
EX1057 shows WO 97/45699 has a total of 102 pages, including equations and
figures.

82.  To authenticate EX1057, I searched Patentscope, a worldwide patent
documents database, that provides “access to the international Patent Cooperation
Treaty (PCT) applications in the full-text format published in more than 30 countries
from national and regional patent offices” (source: Patentscope: Worldwide Patent

Database  at  https://www.ovtt.org/en/resources/patentscope-patent-database/).

EX1057A is a true and correct copy of WO 97/45699 that 1 obtained from
Patentscope. After I located the database record for WO 97/45699 on Patentscope, |
selected the Documents tab to download the PDF of the initial application, available

at

https://patentscope.wipo.int/search/en/detail.jsf?docld=W0O1997045699& cid=P11

-MAD3ZF-29133-1. I have closely compared EX1057 with EX1057A and found

them to be the same.
83. To further authenticate EX1057, [ searched Google Patents

(https://patents.google.com/) by “WO 97/45699” to locate and obtain a copy of the

application from

https://patentimages.storage.googleapis.com/c8/95/eb/b0cbad41e86272/W0O199704
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https://patents.google.com/
https://patents.google.com/
https://patentimages.storage.googleapis.com/c8/95/eb/b0cbad41e86272/WO1997045699A2.pdf
https://patentimages.storage.googleapis.com/c8/95/eb/b0cbad41e86272/WO1997045699A2.pdf

5699A2.pdf. This copy from Google Patents is presented as EX1057B in this
declaration. I have closely compared EX1057 with EX1057B and found them to be
the same.

84.  To provide index information on WO 97/45699, 1 personally located,
identified, and obtained the database record for this document from Patentscope at

https://patentscope.wipo.int/search/en/detail.;st?docld=W0O1997045699. It 1S

presented as EX1057C in this declaration. This is the type of record experts in my
field would reasonably rely upon when forming their opinions.

85.  Page 1 of EX1057C presents the publication number, publication date,
international application number, international filing date, applicant, inventors, and
priority date. These details match the information presented in EX1057, confirming
this database record represents WO 97/45699. Page 2 shows a screen capture of the
information under the Documents tab. This webpage includes PDFs and ZIP for the
application file on April 12, 1997. Since Patentscope is a worldwide patent database
and the search engine of WIPO, the database is a reliable source of information. It is
therefore my opinion that WO 97/45699 was published on April 12, 1997.

86. EX1057D is a true and correct copy of the July 1998 issue of PCT
Gazette, Section 11 that I personally located, identified, and obtained from the Internet

at https://www.wipo.int/edocs/pctdocs/en/1998/pct 1998 26-section2.pdf. Page 1

indicates Section II provides “Notices and Information Relating to Published
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International Applications and/or Entries in Section I” and page 28 (internal page
10962) shows WO 97/45699 (international application number: PCT/US97/09150) is
a published document.

B. Summary of My Opinion on WO 97/45699

87.  EX1057 is authentic because it has the same content as the copy
obtained from the Patentscope database (EX1057A) and the copy obtained from
Google Patents (EX1057B).

88.  The database record from Patentscope shows WO 97/45699 was
published on April 12, 1997 (EX1057C). In addition, the July 1998 issue of PCT
Gazette Section Il shows WO 97/45699 as a published document (EX1057D). It is
therefore my opinion that WO 97/45699 was publicly available on April 12, 1997,
and interested users would be able to find it soon after April 12, 1997, and definitely
no later than July 1998.

VII. Authenticity and Public Availability of Lemkin (EX1058)
A. Authentication

89.  EX1058 is a true and correct copy of Micro Accelerometer Design with
Digital Feedback Control, (“Lemkin”), by Mark Alan Lemkin, a doctoral dissertation
completed in 1997 at the University of California, Berkeley, that I received from
counsel. This copy is identified as “Nintendo Exhibit 1058 and the pages are

numbered as “IPR2024-00667 — Page #”.
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90. Page 1 of EX1058 is the “Information to Users” page from UMI that
states “[t]his manuscript has been reproduced from the microfilm master.” Page 3 is
the title page that shows the title, author, committee members, and the degree-
granting institution. Page 4 shows the UMI number for this thesis is 9827011. Page
5 is the copyright page of Lemkin that shows the thesis has a “1997” copyright date
and Mark Alan Lemkin holds the copyright. Page 6 shows the dissertation
committee’s approval of this thesis and the signatures of committee members signed
in August 1997. Pages 8 to 10 (internal pages iv to vi) are the table of contents that
shows Lemkin has seven chapters, including a bibliography in Chapter 7 that begins
on internal page 109 and includes 74 references. EX1058 shows Lemkin includes
seven pages of front matter, and the main text has a total of 114 leaves, including
equations, figures, and tables.

91.  EX1058 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. Furthermore, this copy includes the approval sheet and
signatures of the doctoral committee members from the degree-granting university.
Based on my review and analysis, it is my opinion that EX1058 is authentic.

B. Records of the University of California, Berkeley Library

92.  To show Lemkin is publicly accessible, I have personally located,

identified, and obtained records from the online catalog of the University of
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California, Berkeley Library (“UCB Library”). EX1058A is a true and correct copy
of the bibliographic and MARC records for Lemkin. They are the type of records
experts in my field would reasonably rely upon when forming their opinions.

93.  Pages 1 to 3 are the bibliographic record. Page 1 shows the dissertation
title, author, and completion year (“1997”), and shows this work is available at the
Northern Regional Library Facility Main (Gardner) Stacks (NRLF) and the local call
number is “308t 1997 827.” Record details include title, creator, creation date, format,
notes, degree, degree-granting institution, and date of degree (“Dec. 1997”). Subjects,
genre, related titles, and record source are also included. The title, creator, creation
date, format, notes, degree, degree-granting institution, and date of degree match the
information presented in EX1058, confirming this record represents Lemkin.

94.  Page 4 is the MARC record I copied from the online catalog of the UCB
Library. The first six digits of Field 008 shows the MARC record was created on
“980706” (i.e., July 6, 1998), and the code of “s1997” following the record creation
date indicates this dissertation has single publication date of 1997. Subfields “a” and
“c” of Field 040 show CUY created the record and entered it into the OCLC WorldCat
database. According to the Directory of OCLC Members

(https://www.oclc.org/en/contacts/libraries.html), “CUY” is the OCLC library

symbol for the University of California, Berkeley Library. Fields 008 and 040 inform

my opinion that the UCB Library created an original cataloging record for Lemkin on
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July 6, 1998, making this work discoverable in their online catalog. In addition,
subfield “c” of Field 040 shows the record was entered into the OCLC WorldCat
database, making it discoverable by users outside of the University of California,
Berkeley. A customary library practice is to process a newly cataloged work promptly
for access, usually within a week after the cataloging work is completed. It is
therefore my opinion that, after processing, Lemkin would become publicly
accessible at the UCB Library by July 13, 1998.

95.  Fields 035 show this record has an OCLC number of 39475574. Field
100 shows the author, Field 245 shows the title, Field 264 shows the dissertation has
a “1997” copyright date, and Field 300 shows the dissertation includes seven pages
of front matter and the main text has 114 leaves including illustrations. Field 502
shows the degree and degree-granting institution, and Field 504 shows a bibliography
note. Field 968 is a local note, and the “Addate” element shows that Lemkin was
added to the library collections on “980706” (i.e., July 6, 1998).

96.  The subjects of Lemkin are represented in Field 090 by a local call
number and in Field 690 by a local subject heading: Dissertations, Academic $x UCB
$x Engineering $y 1991-2000. These subject representations provide broad
categories for interested users to discover Lemkin.

97.  This MARC record (EX1058A) has made Lemkin discoverable since

July 6, 1998, when the UCB Library created the original record for this dissertation.
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As of that date, interested users could discover this work by the author, title, and local
subject heading and classification number. The physical copy, after processing,
would become publicly accessible by July 13, 1998.

98.  As evidence that the UCB Library had an online catalog in operation
when Lemkin was added to the library collections, I obtained a profile of the library
from libraries.org, a directory of libraries throughout the world. This library profile

i1s available at https:/librarytechnology.org/library/11. (EX1058B.) I personally

located, identified, and obtained this record. This is the type of record experts in my
field would reasonably rely upon when forming their opinions.

99.  The Technology Profile on page 6 of EX1058B shows the UCB Library
used a locally developed system from 1972 and migrated into Millennium in 2008.
These dates mean that in July 1998 interested users would be able to use the local
online system to discover Lemkin.

100. As further evidence of the availability of an online catalog in 1998, 1
obtained webpages of the UCB Library catalogs. This archived copy is presented as
EX1058B. Page 1 is a screen capture of a Wayback Machine calendar that shows the
archiving history of the webpage and indicates this particular copy was archived on
“DEC 12 1998~ and available at

https://web.archive.org/web/19981212030542/http://www.lib.berkeley.edu/. Page 2

is the PDF of this archived copy that shows the UCB Library offered several catalogs
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to users in 1998, including “UC Berkeley — Pathfinder or GLADIS.” Page 3 is a
screen capture of a webpage archived on January 17, 1999, and available at

https://web.archive.org/web/19990117024322/http://sunsite2.berkeley.edu:8000/.

Page 4 is the PDF of this archived copy that explains Pathfinder “is the Web-
browsable online public access catalog of the University of California at Berkeley
Library.”

101. Records in EX1058B confirm that the UCB Library had an online
catalog in place by late 1998 and early 1999, and interested users would be able to
use Pathfinder to discover Lemkin and access the full text at the UCB Library.

C. WorldCat Record from OCLC FirstSearch

102.  Subfield “c” of Field 040 of the MARC record for Lemkin (EX1058A)
shows the record was entered into the OCLC WorldCat database. As evidence, I have
obtained the WorldCat database record for Lemkin from the OCLC FirstSearch
system. As discussed earlier, OCLC’s WorldCat database is the world’s most
comprehensive database of information about library collections. Records in this
database are shared among OCLC members, available for discovery by subscribers
to the OCLC FirstSearch system that supports users to access proprietary databases,
and also available for discovery by the general public through the WorldCat.org free
web portal. EX1058C is a true and correct copy of the record created by the UCB

Library in the OCLC FirstSearch system. I personally located, identified, and
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obtained this record. This is the type of record experts in my field would reasonably
rely upon when forming their opinions.

103.  The top of EX1058C shows the title, author, and the Accession Number
of this record, and also shows the University of California Berkeley Library and two
other libraries hold this dissertation. The essential bibliographic details are the same
as the details in EX1058A. The Database field and the “Date of Entry” field show
the record was entered into the OCLC WorldCat database on “19980706” (i.e., July
6, 1998). The OCLC number in the Accession number field is the same as the OCLC
number in the UCB Library MARC record. EX1058C confirms that the record for
Lemkin created by the UCB Library was entered into the WorldCat database on July
6, 1998, making this record available to OCLC members for cataloging, collection
management, and interlibrary loan purposes. The two other holding libraries in this
record show that other libraries did use the UCB Library MARC record for copy
cataloging. In addition, the record also became discoverable by subscribers to the
OCLC FirstSearch system, and by the public in WorldCat.org, the free web portal.

104. As evidence that the OCLC FirstSearch system was in operation when
the record for Lemkin became available to subscribers to this system, I located an
article about OCLC FirstSearch. EX1058D is a true and correct copy of “FirstSearch
launched” in the November 1991 issue of Library Systems Newsletter. The article

reports that a “new online reference tool for end-users is now available from OCLC.
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The FirstSearch Catalog is a relatively low-cost, easy-to-use reference system that
library patrons can use to search the OCLC Online Union Catalog, as well as a variety
of reference data bases.” The “OCLC Online Union Catalog” in this statement was
later called OCLC WorldCat database.

D. ProQuest Record

105. ProQuest has offered the ProQuest Digital Dissertations database for
interested users to discover and access dissertations of interest. EX1058E is a true
and correct copy of the database record for Lemkin. The record shows the abstract,
subjects, classification number, keywords, title, author, pagination, degree date, and
dissertation number (“9827011”) and also indicates this dissertation has been indexed
in “DAI-B 59/03, Dissertation Abstracts International.” The print issue of vol. 59, no.
3 (EX1058F) discussed below shows this print index issue became publicly available
at the University of Wisconsin-Madison Library System on September 15, 1998.
Since ProQuest database records usually become available earlier than the print index
records, it is my opinion that by September 1998 interested users would have been
able to discover Lemkin in the ProQuest Dissertation Database. They could search for
this dissertation by the title, author, subjects, and keywords.

E. Dissertation Abstracts International Index Record

106. To determine when the print index of vol. 59, no. 3 of the B series of

Dissertation Abstracts International became publicly available, I obtained a copy of
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the index record for Lemkin from the University of Wisconsin-Madison Library
system. This copy is presented as EX1058F in this declaration.

107. Page 1 is the cover that identifies this issue as vol. 59, no. 3 of
Dissertation Abstracts International B that has an issue date of “September 1998.”
The cover shows the title, ISSN, and call number of this issue and two library stamps
on the cover show this issue was initially in the “Reference Collection, Memorial
Library, Non-Circulating” and later transferred to the stacks. In addition, the cover
shows a date stamp of “Received SEP 15 1998 University Library” that documents
the receipt date of this issue in the library system. Page 3 is the title page, pages 5 to
6 are the table of contents, page 7 explains the data elements in the index record, and
the keyword Index and author index in each issue of Dissertation Abstracts
International. Pages 8 and 9 explain the purpose of the UMI dissertation database
and how users can search for items of interest online, on CD-ROM, and in the print
index. Page 10 presents ordering information. Page 14 shows the University of
California, Berkeley participates in UMI’s dissertation publishing program. Page 20
1s an author index page that shows Lemkin is indexed in page 1276B. Pages 21 to 22
are keyword index pages that show Lemkin is indexed under “micro accelerometer”
and “digital feedback control.” Pages 23 and 24 (internal page 1276-B and 1277B)
show the index record for Lemkin that includes the title, author, degree, degree-

granting institution, date of degree completion, pagination, committee chair, the order
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number of this dissertation (“DA9827011”), and an abstract.

108. EX1058F shows that from September 15, 1998 on, interested users
would have been able to use the author index and the keyword index to discover
Lemkin in the print issue of Dissertation Abstracts International and use the record
to order printed copies of the dissertation.

F. Summary of My Opinion on Lemkin

109. EX1058 contains no signs to raise suspicion about its authenticity. The
copy is not missing any intermediate pages, and there are no visible alterations to the
document. Furthermore, this copy includes the approval sheet and signatures of the
doctoral committee members from the degree-granting university. Based on my
review and analysis, it is my opinion that EX1058 is authentic.

110. The UCB Library’s MARC record for Lemkin (EX1058A) shows that
Lemkin became discoverable at this library on July 6, 1998, when the original MARC
record was created. The OCLC FirstSearch system record for Lemkin (EX1058C)
shows that on July 6, 1998, Lemkin became discoverable by OCLC members, OCLC
FirstSearch subscribers, and the general public on the Internet. The physical copy,
after processing, would become publicly accessible at the UCB Library by July 13,
1998.

111. The ProQuest database record for Lemkin (EX1058E) became available

for searching by September 15, 1998, making this dissertation discoverable to
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database users by that date. The print version of vol. 59, no. 3 of Dissertation
Abstracts International that contains the index record for Lemkin (EX1058F) was
received on September 15, 1998, by the University of Wisconsin Library system,
meaning interested users could discover Lemkin from the print index from September
15 of 1998.

112. Based on the documents and records I have reviewed and analyzed, it
is my opinion that Lemkin became publicly discoverable on July 6, 1998, at the online
catalog of the UCB Library. This dissertation also became publicly discoverable on
July 6, 1998, by OCLC members, OCLC FirstSearch subscribers, and the general
public. In addition, interested users could search the ProQuest Dissertation Database
by September 1998 to discover Lemkin. From September 15, 1998 on, interested
users could also search the print version of Dissertation Abstracts International to
discover Lemkin.

VIII. Authenticity and Public Availability of Lu (EX1059)
A.  Authentication

113. EX1059 is a true and correct copy of “A monolithic surface
micromachined accelerometer with digital output,” (“Lu”), by C. Lu, Lemkin, M.,
and B. E. Boser, IEEE Journal of Solid-State Circuits, 30(12), 1367-1373, that |
received from counsel. This journal issue has an issue date of “December 1995.” This

copy is identified as Exhibit 1059, and the pages are marked as “IPR2024-00667 —
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Page #.” This counsel copy is presented as EX1059 in this declaration.

114. Page 1 (internal page 1367) shows the title, authors, abstract, and the
International Standard Serial number of /EEE Journal of Solid-State Circuits (“0018-
9200). A publication history note shows the manuscript was received on May 20,
1995 and revised on September 1, 1995. This page shows Lu has a 1995 copyright
date and IEEE holds the copyright. EX1059 shows Lu has a total of seven pages,
including 11 figures and 26 references.

115. To authenticate EX1059, I searched WorldCat.org (a free web portal)
for libraries holding Lu, and a record for this paper at
https://search.worldcat.org/title/5871955387 shows that the Library of Congress
(LC) is one of the holding libraries of the journal that contains Lu. After verifying the
holdings information in the online catalog of LC, I requested a copy of Lu from LC
through a document vendor. This LC copy is presented as EX1059A in this
declaration.

116. EX1059A is a true and correct copy of Lu. Page 1 shows a bound
volume identified as “IEEE Journal of Solid-State Circuits, 30, 1995 that has
“TK7871.85 .123” as its call number. Page 2 is the issue cover that shows this journal
is a publication of the IEEE Solid-State Circuits Council, and this issue is volume 30,
number 12 that has an issue date of “December 1995” and the ISSN 1s 0018-9200.

The cover includes the table of contents and shows this issue is a special issue on
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“The 1995 ISSCC: Analog, Signal Processing, and Communications Circuits,” and
Lu begins on internal page 1367.

117. Page 3 is the copyright page that shows this issue has a 1995 copyright
date and IEEE holds the copyright. It also shows this journal is published monthly by
IEEE. Pages 4 and 5 are the table of contents pages. Page 4 carries a library stamp of
“Copyright Office MAR 1 1996 Library of Congress.” Pages 6 to 12 (internal pages
1367 to 1373) is the full text of Lu. I have closely compared EX1059 with the copy
from the Library of Congress (EX1059A), and found them to contain the same
content for Lu.

118. EX1059 is in a condition that creates no suspicion about its
authenticity. Specifically, this copy is not missing any intermediate pages, and there
are no visible alterations to the document. Furthermore, EX1059 has the same content
as EX1059A, which is scanned from a copy held by the Library of Congress. Based
on my review and analysis, it is my opinion that EX1059 is authentic.

B. Records of Library of Congress

119. To determine the public availability date of Lu, I obtained records for
the journal containing Lu from the online catalog of the Library of Congress.
EX1059B is a true and correct copy of the bibliographic and MARC serial records
for IEEE Journal of Solid-State Circuits. 1 personally located, identified, and obtained

these records. They are the type of records experts in my field would reasonably rely
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upon when forming their opinions.

120. Pages 1 to 4 of EX1059B are the bibliographic record that shows the
journal title, publisher, current publication frequency, and ISSN. These details match
the information presented in EX1059A, confirming this serial record represents the
journal containing Lu. The bibliographic record also includes variant titles, subject
headings, classification numbers, and Library of Congress catalog number.

121. The Item Availability area on pages 3 and 4 shows Library of Congress
has two copies of this journal, the journal call number is “TK7871.85 .123,” users can
request access at the Jefferson or Adams Building Reading Rooms, and the status of
the issues is “Not Charged” (meaning available for user request).

122.  Pages 5 to 8 are the MARC record. The first six digits of Field 008 show
the MARC record was created on “750901” (i.e., September 1, 1975), and the code
of “c19669999” following the record creation date indicates the journal is a
continuing resource that began publication in 1966 and has no predetermined
conclusion date. Subfields “a” and “c” of Field 040 show MUL (the Minnesota Union
List) created the original serial record, and subfield “d” shows “DLC” (Library of
Congress) modified the original record later.

123.  Field 022 shows the ISSN of this journal. Field 245 shows the title, and
Fields 246 show two variant titles are included to help users discover this journal.

Field 260 shows IEEE of New York, NY has published this journal since 1966. Field
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362 shows the journal began in September 1966, and Field 310 shows the publication
frequency since 1991 is “Monthly.” Field 530 shows this journal is also available on
CD-ROM. Field 550 shows the issue bodies of this journal. Fields 710 show the two
issuing bodies are included in the MARC record to help users discover this journal.
124. The subjects of this journal are represented in Field 050 by a Library of
Congress Classification (LCC) number of “TK7871.85” that represents general
works on “Semiconductors” (source: Library of Congress Classification, Schedule T,

at https://www.loc.gov/aba/publications/FreeLCC/LCC_T2019TEXT.pdf). Subjects

are also represented in Fields 650 by three Library of Congress subject headings with
“Semiconductors,” “Integrated circuits,” and “Solid state electronics” as the main
topics, each followed by “Periodicals” as a form subheading encoded in subfield “v”
(“Iv”) to indicate the main topics are treated in a journal. These subject
representations enable users to conduct subject searches to discover the journal that
contains Lu.

125. This MARC record (EX1059B) shows that IEEE Journal of Solid-State
Circuits is a long-running journal and the MARC record makes this journal
discoverable. The date stamp of “MAR 1 1996” on EX1059A informs my opinion
that this MARC record was discoverable in the online catalog of the Library of
Congress at least by that date. As of March 1, 1996, interested users would be able to

discover this journal by its ISSN, title, variant titles, and issuing bodies of the journal.
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They would also be able to conduct subject searches to discover this journal.

126. The “Mar 1 1996” date stamp on EX1059A shows the Library of
Congress received the issue containing Lu on March 1, 1996. As discussed above, a
customary library practice is to place a newly received journal issue through the serial
check-in process to document its receipt, and the new issue is usually processed
promptly to make it publicly accessible, usually within a week after serial check-in
is completed. It is therefore my opinion that the issue containing Lu became publicly
accessible at the Library of Congress by March 8, 1996.

127. As evidence that the Library of Congress had an online catalog in
operation in 1996 when the journal issue containing Lu was received, I obtained a
copy of “LOCIS: Library of Congress Information System” archived by Internet
Archive. I personally located, identified, and obtained this profile. This is the type of
record experts in my field would reasonably rely upon when forming their opinions.
This archived copy is presented as EX1059C in this declaration. This Internet
Archive record shows that by May 1997 interested users could use Telnet to log into
the online catalog of the Library of Congress remotely. Since Internet Archive was
launched in May 1996, web resources before that date could not be captured, hence
the 1997 date. My personal experience is that one could use the Library of Congress
online catalog on site and remotely since the early 1990s.

128. Page 1 is a screen capture of a Wayback Machine calendar that shows
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this webpage was archived 75 times between 1997 and 2021, and this particular copy
was archived on “May 24 1997 and available at

https://web.archive.org/web/19970524160715/http://library.usask.ca/hytelnet/us3/us

373.html. Page 2 is a PDF of the archived webpage that shows that by May 1997
interested users would be able to telnet into the Library of Congress Information
System that includes their catalog. Telnet is a network protocol that supports users to
access remote systems on the Internet or other local area networks (source: Telnet at
https://en.wikipedia.org/wiki/Telnet). EX1059C confirms that by May 1997
interested users were able to log into the Library of Congress online catalog on the
Internet.

C. Copyright Record

129. EX1059D is a true and correct copy of the copyright registration record
for IEEE Journal of Solid-State Circuits that contains Lu. I personally located,
identified, and obtained this record from the public catalog of the US Copyright
Office. This is the type of record experts in my field would reasonably rely upon
when forming their opinions.

130. The title, imprint, ISSN, and copyright claimant match the information
presented in EX1059B, confirming this record represents the journal that contains
Lu. The “Issues Registered” field shows vol. 30, no. 12 has a publication date of

“1996-02-12” (i.e., February 12, 1996). This date aligns well with the date stamp date
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in EX1059A that shows the Library of Congress received the journal issue containing
Lu on March 1, 1996.

D. Summary of My Opinion on Lu

131. EX1059 is authentic because it contains no signs to raise suspicion
about its authenticity. Specifically, this copy is not missing any intermediate pages,
and there are no visible alterations to the document. In addition, this copy has the
same content as the copy held by the Library of Congress copy (EX1059A).

132. The copyright registration record for the journal containing Lu shows
vol. 30, no. 12 was published on February 12, 1996 (EX1059D). The MARC serial
record of the Library of Congress (EX1059B) shows IEEE Journal of Solid-State
Circuits 1s a long-running journal, and the MARC record has made this journal
discoverable in the library’s catalog. The date stamp on the Library of Congress copy
of Lu (EX1059A) shows the library received the journal issue containing Lu on
March 1, 1996. It is therefore my opinion that the journal containing Lu became
discoverable at the Library of Congress by at least that date, and the physical copy of
the issue containing Lu, after processing, would become publicly accessible at the

Library of Congress by March 8, 1996.

IX. Authentication and Public Availability of Yun (EX1060)
A.  Authentication

133.  EX1060 is a true and correct copy of “Surface micromachined, digitally
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force-balanced accelerometer with integrated CMOS detection circuitry,” (“Yun”),
by W. Yun, R.T. Howe, and P.R. Gray, in IEEE Solid-State Sensor and Actuator
Workshop Technical Digest, pp. 126-131, that I received from counsel. This
document is identified as Nintendo Exhibit 1060, and the pages are marked as
“IPR2024-00667 — Page #.” This copy is presented as EX1060 in this declaration.

134. Page 1 (internal page 126) shows the title, authors, abstract, and “0-
7803-0456-X" as the ISBN of the publication that contains Yun. EX1060 has a total
of six pages, including nine figures, and 21 references.

135. To authenticate EX1060, I searched WorldCat.org to identify libraries
holding the conference proceedings containing Yun, and learned that the Library of
Congress is one of the holding libraries. After verifying the holdings information in
their online catalog, I obtained a copy of Yun from the Library of Congress through
a document vendor. This library copy is presented as EX1060A in this declaration.

136. Page 1 shows a bound volume identified as IEEE Solid-State Sensor
and Actuator that has a call number of “TK 7871.85 .128 1992.” Page 2 is the front
cover that shows “IEEE Solid-State Sensor and Actuator Workshop: Technical
Digest” as the title and indicates the workshop dates and location. The cover carries
a library date stamp of “Library of Congress SEP 23 1992 Copyright Office.” It also
shows the IEEE catalog number and Library of Congress number for this publication.

Page 3 is the title page that shows the same title and workshop information as the
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cover and the IEEE Electron Devices Society as the workshop sponsor. Page 4 is the
copyright page that shows this publication has a “1992” copyright date and the
Institute of Electrical and Electronics Engineers, Inc. holds the copyright. This page
also shows the ISBNs, IEEE catalog number, and Library of Congress catalog
number for this publication. The top of this page shows a hand-written call number
of “TK7871.85 .128 1992.” Pages 5 to 9 are the table of contents, and pages 7 shows
Yun 1s included in Session 5 Accelerometers and begins on internal page 126. Pages
10 to 15 (internal pages 126 to 131) are the full text of Yun. I have closely compared
EX1060 with this library copy and found them to have the same content for Yun.

137. EX1060 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. Furthermore, EX1060 has the same content as the
Library of Congress copy (EX1060A). Based on my review and analysis, it is my
opinion that EX1060 is authentic.

B. Records of Library of Congress

138. To determine the public availability date of the /[EEE Solid-State Sensor
and Actuator Workshop Technical Digest (“IEEE SSAW™) that contains Yun at
libraries, I obtained records for the publication from the online catalog of the Library
of Congress. EX1060B is a true and correct copy of the bibliographic and MARC

records for this work. I personally located, identified, and obtained these records.
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They are the type of records experts in my field would reasonably rely upon when
forming their opinions.

139. Pages 1 and 2 of EX1060B are the bibliographic record. Page 1 shows
IEEE SSAW is cataloged as a book by the Library of Congress. The bibliographic
record includes the workshop name, title of IEEE SSAW, publisher, copyright date,
ISBNs, Call number, and Library of Congress cataloging number. These details
match the information presented in EX1060A, confirming this record represents
IEEE SSAW that contains Yun.

140. Pages 3 and 4 are the MARC record. The first six digits of Field 008
show the MARC record was first created on “910907” (i.e., September 7, 1991), and
the code of “s1992” following the record creation date shows this work has a single
publication date of 1992. Field 955 records local cataloging activities and shows the
Library of Congress completed their cataloging work for this publication on “04-07-
93 (i.e., April 7, 1993). Subfield “a” of Field 040 shows DLC (i.e., Library of
Congress) created the original MARC record. Data from Fields 008, 955, and 040
inform my opinion that the Library of Congress created an original record created on
September 7, 1991 before this work was published and completed their cataloging
work on April 7, 1993. As discussed above, a customary library practice is to process
a newly cataloged monograph promptly for user access, usually within a week after

the cataloging work is completed. My personal experience with the Library of
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Congress collections is that it can take one to three months for a newly cataloged
monograph to become publicly available. It is therefore my opinion that IEEE SSAW
that contains Yun became discoverable at the Library of Congress from April 7, 1993
on, and the physical copy, after processing would become publicly accessible by July
7, 1993.

141. Field 010 shows the Library of Congress catalog number, Fields 020
show the ISBNs, Field 111 shows the workshop name is presented as the corporate
author, Field 245 shows the title, subtitles, and statement of responsibility, and Field
260 shows the publisher and copyright date. Field 300 shows physical details. Field
500 shows the IEEE catalog number. Field 504 shows a note on bibliographical
references and index. Field 710 shows the workshop sponsor IEEE Electron Devices
Society is included to help users discover IEEE SSAW.

142. The subjects of this publication are represented in Field 050 by a
Library of Congress Classification (LCC) number of “TK7871.85” that represents
general works on “Semiconductors” (source: Library of Congress Classification
Schedule T at

https://www.loc.gov/aba/publications/FreeLCC/LCC_T2019TEXT.pdf); and in

Field 082 by a Dewey Decimal Classification (DDC) number of “621.381” that
represents “Electronics” (source: Dewey Decimal Classification 600 Technology

(Applied Sciences) at
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https://www.oclc.org/content/dam/oclc/webdewey/help/600.pdf). Subjects are also

represented in Fields 650 by three Library of Congress subject headings, with “Solid
state electronics,” “Detectors,” and “Actuators” as the main topics, each followed by
“Congresses” as a form subheading encoded in subfield “x” to indicate the main
topics are treated at a conference. These subject representations enable users to
conduct subject searches to discover IEEE SSAW that contains Yun.

143. The MARC record (EX1060B) was completed at the Library of
Congress on April 7, 1993, making IEEE SSAW that contains Yun discoverable in
the library’s online catalog from that date on. As of that date, interested users would
be able to discover this publication by the Library of Congress catalog number,
ISBNs, workshop name, publication title, and the workshop sponsor. Interested users
could also conduct subject searches to discover this work.

144. As evidence that the Library of Congress had an online catalog in
operation in 1993 when the library’s MARC record for IEEE SSAW was completed,
I obtained a copy of “LOCIS: Library of Congress Information System” archived by
Internet Archive. I personally located, identified, and obtained this profile. This is the
type of record experts in my field would reasonably rely upon when forming their
opinions. This archived copy is presented as EX1060C in this declaration. This
Internet Archive record shows that by May 1997 interested users could use Telnet to

log into the online catalog of the Library of Congress remotely. Since Internet
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Archive was launched in May 1996, web resources before that date could not be
captured, hence the 1997 date. My personal experience is that one could use the
Library of Congress online catalog on site and remotely since the early 1990s.

145. Page 1 is a screen capture of a Wayback Machine calendar that shows
this webpage was archived 75 times between 1997 and 2021, and this particular copy
was archived on “May 24 1997 and available at

https://web.archive.org/web/19970524160715/http://library.usask.ca/hytelnet/us3/us

373.html. Page 2 is a PDF of the archived webpage that shows that by May 1997
interested users would be able to telnet into the Library of Congress Information
System that includes their catalog. Telnet is a network protocol that supports users to
access remote systems on the Internet or other local area networks (source: Telnet at
https://en.wikipedia.org/wiki/Telnet). EX1060C confirms that by May 1997
interested users were able to log into the Library of Congress online catalog on the
Internet.

C. Copyright Registration Record

146. EX1060D is a true and correct copy of the copyright registration record
for IEEE Solid-State Sensor and Actuator Workshop: 1992 ... technical digest that
contains Yun. I personally located, identified, and obtained this record from the public
catalog of the US Copyright Office. This is the type of record experts in my field

would reasonably rely upon when forming their opinions.
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147. The title, performer, and copyright claimant match the information
presented in the Library of Congress copy of Yun (EX1060A), confirming this record
represents the workshop digest that contains Yun. The “Date of Publication” field
shows this work was published on “1992-06-22” (i.e., June 22, 1992). This date aligns
well with the date of April 7, 1993 when the Library of Congress completed their
cataloging record for this publication.

D. Summary of My Opinion on Yun

148. EX1060 is in a condition that creates no suspicion about its
authenticity. Specifically, this copy is not missing any intermediate pages, and there
are no visible alterations to the document. Furthermore, EX1060 has the same content
as EX1060A, which is scanned from a copy held by the Library of Congress. Based
on my review and analysis, it is my opinion that EX1060 is authentic.

149. The copyright registration record for IEEE SSAW that contains Yun
(EX1060D) shows this work was published on June 22, 1992. The MARC record
(EX1060B) shows the Library of Congress completed their cataloging work on April
7, 1993, making this work publicly discoverable in their online catalog from that date
on. The physical copy, after processing, would become publicly accessible by July 7,

1993.
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X.  Authenticity and Public Availability of ACH-04-08-05 (EX1063)
A.  Authentication

150. EX1063 is a true and correct copy of “Accelerometer ACH-04-08-05,”
(“ACH-04-08-05""), published by Measurement Specialties, that I received from
counsel. This copy is identified as “Nintendo Exhibit 1063” and the pages are
numbered as “IPR2024-00667 — Page #”. This copy is presented as EX1063 in this
declaration.

151. Page 1 of EX1063 shows ACH-04-08-05 is an application specification
produced by Measurement Specialties that covers “the application requirements of
Measurement Specialties Accelerometer ACH-04-08-05.” Page 1 shows this
document is “Application Specification 114-27002, 27 AUG 98 Rev A.” The bottom
of the page shows this document has a “1996” copyright date and MSI holds the
copyright. EX1063 has a total of 10 pages, including three major sections (1.
Introduction, 2.0 Reference Materials, and 3.0 Requirements) and figures.

152. To authenticate EX1063, I searched Internet Archive for records.
Internet Archive is a digital library that archives scholarly materials, cultural artifacts,
and other web resources on the Internet and provides the public with free access to
its collections. I have used the Internet Archive in the past and am familiar with their
practice of assigning an extended URL to an archived resource in the format of

http://www.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
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hh:mm:ss]/[Archived URL] to show the point of time the archived file was captured.

153. Since Internet Archive usually does not archive web resources the
moment they appear on the Internet, and a web resource must be available first before
it can be archived, the archive date of a file captured by the Internet Archive is
typically later than the date when the file first became publicly accessible. In other
words, the archive date means that the archived file was typically available before,
and definitely no later than, the archive date.

154. EX1063A includes a true and correct copy of the website for Piezo Film
Technical Manual and a copy of ACH-04-08-05. 1 personally located, identified, and
obtained from Internet Archive. They are the type of material experts in my field
would reasonably rely upon when forming their opinions.

155. Page 1 is a screen capture of a Wayback Machine calendar that shows
the technical manual website was archived 18 times between 1999 and 2021, and this
particular copy was archived on “FEB 21 1999” and available at

https://web.archive.org/web/19990221083428/http://www.msiusa.com/piezo_film

manual.htm. The link to “Accelerometer ACH Specifications 805SPEC3.pdf” from
this website leads to a copy of “Accelerometer ACH-04-08-05" archived by Internet
Archive on September 25, 2000 (available at

https://web.archive.org/web/20000925200945/http://www.msiusa.com/805spec3.pd

f). This archived copy of ACH-04-08-05 is included as pages 4 to 13 of EX1063A. I
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have closely compared this archived copy with EX1063 and found them to be the
same.

156. EX1063 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. In addition, this copy includes the company that produces
this product, and shows the copyright date, and the copyright holder. Furthermore,
EX1063 is the same as a copy archived by Internet Archive in 2000 (EX1063A).
Based on my review and analysis, it is my opinion that EX1063 is authentic.

B. Usage Records

157. The copy of ACH-04-08-05 archived by Internet Archive in 2000 does
not mean the first public availability date of this document was 2000. I have
discovered three documents that discuss A CH-04-08-05. My discussion below shows
that these citing documents were available in 1998 and early 1999. They inform my
opinion that ACH-04-08-05 was publicly discoverable and accessible soon after it
was published in August 1998, and definitely no later than February 21, 1999.

158. EX1063B is a true and correct copy of “Application report: 3-V
accelerometer featuring TLV2772” by Jim Karki of Advanced Analog Products,
Advanced Analog Applications Group, that I located on the Internet at

https://www.ti.com/lit/an/slva040/slva040.pdf?ts=1746405483657 &ref url=https%

253A%252F%252Fwww.google.com%?252F. This 1998 application report is an
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early citation to ACH-04-08-05. The references appear on pages 4, 6, 13, 15, 18, 20,
and 22.

159. EX1063C is a true and correct copy of “Piezo Film Sensors Technical
Manual, REV B” from Measurement Specialties, Inc. that I personally located,
identified, and obtained from the Internet at

https://cdn.sparkfun.com/assets/d/a/a/b/b/Piezo_Film_ Sensors_Technical Manual.p

df. Page 1 shows this manual is “P/N 1005663-1 REV B 02 APR 99” indicating it
was produced on April 2, 1999. This manual discusses ACH-04-08-05 on pages 52,
53 and 54.

160. EX1063D is a true and correct copy of the website for the Piezo Film
Technical Manual. Page 1 shows a screen capture of a Wayback Machine that shows
this website was archived 18 times between 1999 and 2021, and this particular copy
was archived on “FEB 21 1999~ and available at

https://web.archive.org/web/19990221083428/http://www.msiusa.com/piezo_film

manual.htm. The archived website includes links to 18 parts of the online version of
“Piezo Film Sensors Technical Manual” and the link for Part 11 leads to a copy
archived on September 25, 2000 (available at

https://web.archive.org/web/20000925200634/http://www.msiusa.com/PART11-

INT.pdf). Page 5 of EX1063D shows the Internet version of “Piezo Film Sensors

Technical Manual” has an “August 1998 publication date, and Part 11 includes three
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pages that discuss ACH-04-08-05.

161. EX1063B, EX1063C, and EX1063D show ACH-04-08-05 was
discussed in 1998, August 1998, and April 1999; and the online document that covers
ACH-04-08-05 is included in a website archived by Internet Archive on February 21,
1999.

C. Summary of My Opinion on ACH-04-08-05

162. EX1063 is authentic because it contains no signs to raise suspicions
about its authenticity. The copy is not missing any intermediate pages, and there are
no visible alterations to the copy. Furthermore, EX1063 is the same as a copy of
ACH-04-08-05 archived by Internet Archive in 2000. It is therefore my opinion that
EX1063 is authentic.

163. The 2000 archive date of ACH-04-08-05 does not represent the first
public availability date of this document, because Internet Archive usually does not
archive web files as soon as they appear on the Internet, and EX1063 carries a
publication date of August 27, 1998. Documents from 1998 (EX1063B), 1999
(EX1063C), and August 1998 (EX1063D) show that ACH-04-08-05 was discussed
in these documents. These documents show usage of ACH-04-08-05 and inform my
opinion that ACH-04-08-05 was publicly available soon after it was published on
August 27, 1998, and definitely no later than February 21, 1999, when the website

that links to the online technical manual discussing ACH-04-08-05 was archived by
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Internet Archive.
XI. Authenticity and Public Availability of ADXL05 (EX1064)

A. Authentication

164. EX1064 is a true and correct copy of “ADXLO05* £1g to +5g Single
Chip Accelerometer with Signal Conditioning,” (“4DXL05”), from Analog Devices,
that I received from counsel. This copy is identified as “Nintendo Exhibit 1064” and
the pages are numbered as “IPR2024-00667 — Page #”. This copy is presented as
EX1064 in this declaration.

165. Page 1 of EX1064 shows ADXL05 is a product of Analog Devices, and
the company issues this data sheet with a title of “ADXLO05* +1g to £5g Single Chip
Accelerometer with Signal Conditioning.” The bottom of page 1 shows EX1064 has
a “1996” copyright date and Analog Devices, Inc. holds the copyright. EX1064 has
a total of 20 pages, including equations, tables, and 33 figures. The bottom of each
page is marked by “REV. B” indicating this document is Revision B. Page 20 carries
a notation of “C2028b-5-3/96” and indicates the document was printed in the U.S.A.

166. To authenticate EX1064, I secarched Internet Archive for records.
Internet Archive is a digital library that archives scholarly materials, cultural artifacts,
and other web resources on the Internet and provides the public with free access to
its collections. I have used the Internet Archive in the past and am familiar with their

practice of assigning an extended URL to an archived resource in the format of
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http://www.archive.org/web/[ Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] to show the point of time the archived file was captured.

167. Since Internet Archive usually does not archive web resources the
moment they appear on the Internet, and a web resource must be available first before
it can be archived, the archive date of a file captured by the Internet Archive is
typically later than the date when the file first became publicly accessible. In other
words, the archive date means that the archived file was typically available before,
and definitely no later than, the archive date.

168. EX1064A is a true and correct copy of ADXL0S5 that I personally
located, identified, and obtained from Internet Archive. Page 1 is a screen capture of
a Wayback Machine calendar that shows this document was archived four times
between 2015 and 2024, and this particular copy was archived on “NOV 06 2015”
and available at

https://web.archive.org/web/20151106170116/https://www.analog.com/media/en/te

chnical-documentation/obsolete-data-sheets/66309706 ADXIL.05.pdf. Pages 2 to 21

are the PDF of this archived copy of ADXL05. I have closely compared this 2015
archived copy with EX1064 and found them to be the same. The only difference is
EX1064 carries a watermark of “OBSOLETE.” Since the notation of “c1808b-5-
3/96” in EX1064 and EX1064A indicates the document was produced in 1996, and

ADXLO05 may have evolved in subsequent years, it is understandable why a copy of
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the ADXLO0S5 datasheet archived in 2015 (EX1064A) would carry an “OBSOLETE”
watermark. In short, it is my opinion that the “OBSOLTE” watermark was added to
this datasheet sometime after the document was produced in 1996, and the watermark
was captured by Internet Archive when it archived this document in 2015.

169. EX1064 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. In addition, this copy includes the date of production, the
revision number, the copyright date, and the copyright holder. Furthermore, EX1064
is the same as a copy archived by Internet Archive in 2015 (EX1064A), except for
the “OBSOLETE” watermark. Based on my review and analysis, it is my opinion
that EX1064 is authentic.

B. Records on Public Availability Date

170. The copy of ADXL05 archived by Internet Archive in 2015 does not
mean the first public availability date of this document was 2015. Three Internet
Archive records about ADXLO0S5 that 1 obtained and discussed below show that
ADXL05 was in fact publicly discoverable and accessible by June 6, 1997.

171. EX1064B is a true and correct copy of a press release of Analog
Devices that is entitled “Multi-Purpose Accelerometer Measures Low g Forces with
0.005g Resolution [ADXLO05]” and has an original release date of “May 1, 1995.”

Page 1 is a screen capture of a Wayback Machine calendar that shows this document
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was archived eight times by Internet Archive between 1997 and 2001, and this
particular copy was archived on “JUN 06 1997 and available at

https://web.archive.org/web/19970606212637/http://www.analog.com/publications/

press/products/ ADXL05 050195.html. Pages 2 and 3 are the PDF of this archived

press release webpage that explains that “Analog Devices' ADXLOS is the industry's
first single-chip integrated low-g accelerometer which resolves minute changes in
acceleration (from 0 g to £5 g full scale) with 0.005 g resolution-ten times more
precise than the ADXL50 +50 g airbag version.” It further explains that the ADXL05
“is designed to simplify system complexity, improve performance, and reduce
engineering costs in automotive, industrial, and commercial applications where tilt,
inertial, shock, vibration, velocity and acceleration characteristics must be
measured.” This archived press release webpage shows a revision date of “March 4,
1997.” It is therefore my opinion that the “March 4, 1997 version of the press release
on ADXLO05 became publicly discoverable and accessible by at least June 6, 1997,
the archive date of this copy. Interested users would have been able to discover this
archived copy to learn about ADXLO0S5, then explore the company website to learn
more about ADXLOS.

172.  EX1064C is a true and correct website for ADXLOS5 that I located on
the website of Analog Devices. Page 1 is a screen capture of a Wayback Machine

calendar that shows this website was archived 23 times between 1997 and 2021, and
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this particular copy was archived on “JUN 06 1997” and available at

https://web.archive.org/web/19970606201119/http://www.analog.com/products/she

ets/ADXL.05.html. Since the website was designed with frames, I used screen

captures (as pages 1 and 2 of EX1064C) to show that this archived website contains
a general description of ADXLO0S5, a datasheet for this product (access through a link

to “£1g to +5¢ Single Chip Accelerometer with Signal Conditioning”), and three

press releases on ADXLO0S5. Internet Archive has not archived the link to this
datasheet, and that is understandable because Internet Archive does not archive
everything on the Internet. Nevertheless, this website for ADXLO0S5 archived on June
6, 1997, does show the “+1g to +£5g Single Chip Accelerometer with Signal
Conditioning” datasheet was available at this website by at least that date.

173. As evidence that the “+1g to £5g Single Chip Accelerometer with
Signal Conditioning” datasheet was archived by Internet Archive, 1 obtained the
Wayback Machine index pages for the product sheets section of the Analog Devices

website (http://www.analog.com/products/sheets/). EX1064D is a true and correct

copy of the Wayback Machine index pages I personally located, identified, and
obtained. Page 1 shows 3,081 URLs from the product sheets section have been
archived by Internet Archive, and page 3 shows
“http://www.analog.com:80/products/sheets/ ADXL05.html* was archived 15 times

between “Jun 6, 1997” and “Feb 11, 2021.” EX1064D supports my finding from
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https://web.archive.org/web/19970606220803/http:/www.analog.com/pdf/adxl05.pdf
http://www.analog.com/products/sheets/
http://www.analog.com/products/sheets/

EX1064C that the ADXLO0S5 website (and the ADXL05 datasheet contained therein)
became publicly accessible by at least June 6, 1997.

C.  Summary of My Opinion on ADXL05

174. EX1064 is authentic because this datasheet contains no signs to raise
suspicions about its authenticity. The copy is not missing any intermediate pages.
There are no visible alterations to the copy. Furthermore, this copy is the same, except
for the watermark, as a copy archived by Internet Archive in 2015. It is therefore my
opinion that EX1064 is authentic.

175. An archived copy of a press release from Analog Devices announced
the purpose and strengths of ADXL05 (EX1064B). The press release webpage in this
archived copy was last updated by the company on March 4, 1997, and archived by
Internet Archive on June 6, 1997. This means that by at least June 6, 1997, interested
users would have been able to discover this archived press release to learn about
ADXLOS and explore the Analog Devices website to learn more about the features,
specification, and applications of this product. The website for ADXLO0S5 was first
archived by Internet Archive on June 6, 1997 (EX1064C) and it includes a link to the
“t1g to +5g Single Chip Accelerometer with Signal Conditioning” datasheet. Index
pages from the Wayback Machine show the website for ADXL05 was indeed
archived by Internet Archive starting on June 6, 1997.

176. Based on the documents and records I have reviewed, it is my opinion
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that the datasheet of “ADXLO05 £1g to £5g Single Chip Accelerometer with Signal
Conditioning” (ADXL05) was publicly discoverable and accessible on the Internet by
at least June 6, 1997.

XII. Authenticity and Public Availability of ADXL50 (EX1065)
A.  Authentication

177. EX1065 i1s a true and correct copy of “ADXL50* Monolithic
Accelerometer With Signal Conditioning,” (“ADXL50”), from Analog Devices, that
I received from counsel. This copy carries a watermark of “OBSOLETE” and is
identified as “Nintendo Exhibit 1065” and the pages are numbered as “IPR2024-
00667 — Page #”. This copy is presented as EX1065 in this declaration.

178. Page 1 of EX1065 shows ADXL50 is a product of Analog Devices, and
the company issues this data sheet with a title of “ADXL50* Monolithic
Accelerometer with Signal Conditioning.” The bottom of page 1 shows EX1065 has
a “1996” copyright date and Analog Devices, Inc. holds the copyright. EX1065 has
a total of 16 pages, including equations, tables, and 30 figures. The bottom of each
page is marked by “REV. B” to indicate this document is Revision B. Page 16 carries
a notation of “C1808b-5-3/96 and indicates the document was printed in the U.S.A.

179. To authenticate EX1065, I searched Internet Archive for records.
Internet Archive is a digital library that archives scholarly materials, cultural artifacts,

and other web resources on the Internet and provides the public with free access to
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its collections. I have used the Internet Archive in the past and am familiar with their
practice of assigning an extended URL to an archived resource in the format of
http://www.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in
hh:mm:ss]/[Archived URL] to show the point of time the archived file was captured.

180. Since Internet Archive usually does not archive web resources the
moment they appear on the Internet, and a web resource must be available first before
it can be archived, the archive date of a file captured by the Internet Archive is
typically later than the date when the file first became publicly accessible. In other
words, the archive date means that the archived file was typically available before,
and definitely no later than, the archive date.

181. EX1065A is a true and correct copy of ADXL50 that I personally
located, identified, and obtained from Internet Archive. Page 1 is a screen capture of
a Wayback Machine calendar that shows this document was archived six times
between “7 Jul 1997 and “15 Jan 2006 and this particular copy was archived on
“JUL 07 1997~ and available at

https://web.archive.org/web/19970707142701 /http://www.analog.com/pdf/adx150.p

df. Pages 2 to 17 are the PDF of this archived copy of ADXL50. I have closely
compared this copy with EX1065 and found them to be the same. Since the notation
of “c1808b-5-3/96” on PDF page 17 indicates the document was produced in 1996,

it is understandable why the 1997 archived copy (EX1065A) does not carry a mark

-78-

Nintendo Exhibit 1066
|PR2024-00667 - Page 078


https://web.archive.org/web/19970707142701/http://www.analog.com/pdf/adxl50.pdf
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of “OBSOLETE.” It is my opinion that the “OBSOLTE” watermark was added to
this data sheet after the document was archived by Internet Archive on July 7, 1997.

182. EX1065 is in a condition that raises no suspicion about its authenticity.
Specifically, this copy is not missing any intermediate pages, and there are no visible
alterations to the document. In addition, this copy includes the date of production, the
revision number, the copyright date, and the copyright holder. Furthermore, EX1065
is the same as a copy archived by Internet Archive in July 1997 (EX1065A). Based
on my review and analysis, it is my opinion that EX1065 is authentic.

B.  Public Availability Date

183. As discussed earlier, the archive date of a web resource archived by
Internet Archive is typically later than the first public availability date, because
Internet Archive usually does not archive web resources the moment they appear on
the Internet. The archive date of “19970707142701” (i.e., July 7, 1997, at 2 p.m., 27
minutes and 1 second) for EX1065A means that ADXL50 became publicly
discoverable and accessible on the Internet no later than July 7, 1997.

C.  Summary of My Opinion on ADXL50

184. EX1065 is authentic because this data sheet contains no signs to raise
suspicions about its authenticity. The copy is not missing any intermediate pages.
There are no visible alterations to the copy. Furthermore, this copy is the same as a

copy archived by Internet Archive. It is therefore my opinion that EX1065 is
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authentic.

185. The archived copy from Internet Archive (EX1065A) shows this data
sheet was first archived by Internet Archive on July 7, 1997. It is therefore my opinion
that EX1065 became publicly discoverable and accessible on the Internet by July 7,
1997.

XIII. Conclusion

186. In signing this Declaration, I recognize that the Declaration will be filed
as evidence in a contested case before the Patent Trial and Appeal Board of the United
States Patent and Trademark Office. I also recognize that I may be subject to cross-
examination in this proceeding. If required, I will appear for cross-examination at the
appropriate time.

187. 1 hereby declare that all statements made herein of my own knowledge
are true and that all statements are 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 18 U.S.C. §1001.

Dated: 4 - o/ 2ol Respectfully submitted,
Loy [ Jok > Zyr—

Ingrid Hsieh-Yee, Ph.D.
Annapolis, Maryland

-80-

Nintendo Exhibit 1066
|PR2024-00667 - Page 080



APPENDIX A

Nintendo Exhibit 1066
|PR2024-00667 - Page 081



Ingrid Hsieh-Yee
Professor Emerita
Dept. of Library and Information Science
Catholic University of America
Washington, D.C. 20064
E-mail: hsiehyee@cua.edu

Education

Ph.D. 1990. Library and Information Studies, University of Wisconsin-Madison
Minors: Sociology and Psychology

M.A. 1984. Library and Information Studies, University of Wisconsin-Madison.
M.A. 1983. Comparative Literature, University of Wisconsin-Madison.

B.A. 1980. Foreign Languages and Literature, National Taiwan University.

Work Experience

Professor, School/Dept. of Library and Information Science, Catholic University of America,
1990-2022 (Assistant Professor, 1990-1996; Associate Professor, 1997-2004; Professor
2004-2022; Professor Emerita 2022)

Co-Chair, Dept. of Library and Information Science, Catholic University of America, June 2015-
August 2016.

Acting Dean, School of Library and Information Science, Catholic University of America,
January 2010-June 2012.

Cataloger, Dept. of Legislative Reference Library, Annapolis, Maryland, 1989-1990.
Lecturer, School of Library and Information Studies, University of Wisconsin-Madison, 1988.

Teaching Assistant, School of Library and Information Studies, University of Wisconsin-
Madison, 1986-1988.

Cataloger, Health Sciences Library, University of Wisconsin-Madison, 1984-1986.

Areas of Teaching and Research Interests

Information Organization and Access; Metadata; Cataloging & Classification; Information
Architecture; Information Retrieval; Digital Collections; Social Media; Scholarly
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Communication; Information Behavior; Health Informatics; Human Computer Interaction;
Usability Studies

Grants & Honors

Cultural Heritage Information Management Project. IMLS grant. Amount: $498,741. Period:
Aug. 2012 to July 2015. Co-PI with Dr. Youngok Choi.

D.C. Health Information Technology (HIT4): Building Capacity & Providing Access in Our
Nation’s Capital. Dept. of Labor H2B Training Grant. Grant amount: $4,175,500. Grant
period: Nov. 2011 to Dec. 2015. Partner with the Metropolitan School of Professional
Studies of the Catholic University of America, Children’s National Medical Center, D.C.
Department of Employment Services, Holy Cross Hospital, Howard University, Center
for Urban Progress, Providence Hospital, and Sibley Memorial Hospital.

Capital Health Careers Project. Department of Labor Healthcare Sector and Other High Growth
and Emerging Industries Grant. Grant amount: $4,953,999. Grant period: March 2010 —
February 2013. Awarded to a group of healthcare organizations and educational
institutions in Washington, D.C. Providence Health Foundation of Providence Hospital
(Lead institution). Part of the grant supported the development of a Master’s degree
program in Information Technology with a concentration in Health Information
Technology offered by the School of Library and Information Science.

The Washington D.C. School Librarians Project. IMLS grant. Grant amount: $412,660. Grant
period: Aug. 2007 — June 2011. The School partnered with the District of Columbia
Public Schools (DCPS) and the District of Columbia Library Association to educate and
mentor school media specialists for the DCPS system. PI, Jan. 2010 to June 2011.

SIG Member of the Year, American Society for Information Science and Technology (2009).

Most Outstanding Paper of OCLC Systems & Services (2001).

ALISE Research Grant (2001).

Most Outstanding Paper of OCLC Systems & Services (2000).

Research Grant from ERIC (1999-2000).

Best Research Paper Award; Association for Library and Information Science Education (1998).

Research Grants, Catholic University of America. 1991, 1992, 1993, 1996, 1998, 1999, 2004,
2005, 2006, 2007, 2013-14.

Cooperative Faculty Research Grant, Consortium of Universities in the Washington
Metropolitan Area (1993-1994).
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Cooperative Research Grant, Council on Library Resources (1993-1994).

Journal of the American Society for Information Science Best Paper Award (1993).
ASIS/ISI Information Science Doctoral Dissertation Scholarship (1989).

HEA Title 1IB Fellowship (Dept. of Education) (1989)

Chinese-American Librarians Association Scholarship (1987).

Beta Phi Mu (1985).

Vilas Fellowship, University of Wisconsin-Madison. 1984

Publications

Hsieh-Yee, 1. (2021). Can We Trust Social Media? Internet Reference Services Quarterly, 1-15.
Published online: 28 July, 2021. 10.1080/10875301.2021.1947433.

Bailey, T., & Hsieh-Yee, 1. (2020). Combating the Sharing of False Information: History,
Framework & Literacy Strategies, Internet Reference Services Quarterly, 24 (1-2), 9-30.

Choi, Y., and Hsieh-Yee, 1. (2010). Finding Images in an OPAC: Analysis of User Queries,
Subject Headings, and Description Notes. Canadian Journal of Information and Library
Science, 34(3): 271 — 295.

Hsieh-Yee, 1. (2008). Educating Cataloging Professionals in a Changing Information
Environment. Journal of Education for Library and Information Science, 46(2): 93-106.

Vellucci, S. L., Hsieh-Yee, 1., and Moen, W.E. (2007). The Metadata Education and Research
Information Commons (MERIC): A Collaborative Teaching and Research Initiative.
Education for Information, 25(3&4): 169-178.

NISO Framework for Guidelines for Building Good Digital Collections. 3" ed. Baltimore, MD:
National Information Standards Organization, 2007. Also available online:
http://www.niso.org/framework/framework3.pdf (NISO Working Group members:
Priscilla Caplan (chair), Grace Agnew, Murtha Baca, Tony Gill, Carl Fleischhauer, Ingrid
Hsieh-Yee, Jill Koelling, and Christie Stephenson.)

Choti, Y., Hsieh-Yee, 1., and Kules, B. (2007). Retrieval Effectiveness of TOC and LCSH.
Proceedings of the Joint Conference on Digital Libraries, pp. 233-234.

Vellucci, S., and Hsieh-Yee, 1. (2007). They Didn’t Teach Me That in Library School! Building
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a Digital Teaching Commons to Enhance Metadata Teaching, Learning and Research.
Proceedings of the National Conference of the Association of College and Research
Libraries, Baltimore, MD, pp. 26-31.

Mitchell, Vanessa, and Ingrid Hsieh-Yee. (2007). Converting Ulrich’s Subject Headings to
FAST Headings: A Feasibility Study. Cataloging & Classification Quarterly, 45(1): 59-
85.

Hsieh-Yee, 1., Tang, R., and Zhang, S. (2007). User Perceptions of a Federated Search System.
IEEE Technical Committee on Digital Libraries Bulletin, Summer 3(2) (URL =
http://www.ieee-tcdl.org).

Tang, R., Hsieh-Yee, 1., and Zhang, S. (2007). User Perceptions of MetalLib Combined Search:
An Investigation of How Users Make Sense of Federated Searching." Internet Reference
Services Quarterly, 12(12): 211-236.

Hsieh-Yee, 1., Tang, R., and Zhang, S. (2006). User Perceptions of a Federated Search System.
Proceedings of the Joint Conference on Digital Libraries, June 11-15, 2006, Chapel Hill,
p. 338.

Hsieh-Yee, 1. (2006). Organizing Audiovisual and Electronic Resources for Access.: A
Cataloging Guide. 2nd ed. Westport, Conn.: Libraries Unlimited.

NISO A Framework of Guidance for Building Good Digital Collections. 2nd ed. Bethesda, MD:
National Information Standards Organization, 2004. Framework Advisory Group: Grace
Agnew, Liz Bishoff, Priscilla Caplan (Chair), Rebecca Gunther and Ingrid Hsieh-Yee.

Hsieh-Yee, 1. (2004). Cataloging and Metadata Education in North American LIS Programs.
Library Resources & Technical Services, 48(1): 59-68.

Hsieh-Yee, 1. (2004). Cataloging and Metadata Education. In Gary E. Gorman (Ed.),
International Yearbook of Library and Information Management 2003: Metadata
Applications and Management, (pp.204-234). London: Facet Publishing.

Yee, P. L., Hsieh-Yee, 1., Pierce, G.R., Grome, R., and Schantz, L. (2004). Self-Evaluative
Intrusive Thoughts Impede Successful Searching on the Internet. Computers in Human
Behavior, 20(1): 85-101.

Hsieh-Yee, I. (2003). Cataloging and Metadata Education: A Proposal for Preparing Cataloging
Professionals of the 21st Century. A report submitted to the ALCTS-Education Task
Force in response to Action Item 5.1 of the Bibliographic control of Web Resources: A
Library of Congress Action Plan. Approved by the Association for Library Collections
and Technical Services. Web version available since April 2003 at
http://lcweb.loc.gov/catdir/bibcontrol/CatalogingandMetadataEducation.pdf.
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Hsieh-Yee, 1. (2002). Cataloging and Metadata Education: Asserting a Central Role in
Information Organization. Cataloging & Classification Quarterly 34(%%): 203-222.

Hsieh-Yee, 1., and Smith, M. (2001). The CORC Experience: Survey of Founding Libraries, Part
[. OCLC Systems & Services, 17: 133-140. (Received "The Most Outstanding Paper of
OCLC Systems & Services in 2001" award.)

Hsieh-Yee, 1., and Smith, M. (2001). The CORC Experience: Survey of Founding Libraries, Part
II, Automated Tools and Usage. OCLC Systems & Services, 17: 166-177. (Received
"The Most Outstanding Paper of OCLC Systems & Services in 2001" award.)

Hsieh-Yee, I. (2001). ERIC User Services: Changes and Evaluation for the Future. Government
Information Quarterly, 18: 31-42.

Hsieh-Yee, Ingrid. (2001). Research on Web Search Behavior. Library and Information Science
Research, 23: 167-185.

Logan, E., and Hsieh-Yee, I. (2001). Library and Information Science Education in the Nineties.
Annual Review of Information Science and Technology, 35: 425-477.

Hsieh-Yee, 1. (Ed.) (2001). Library and Information Science Research, 23 (2). A special issue in
honor of the retirement of Douglas L. Zweizig.

Hsieh-Yee, 1. (2000). ERIC User Services: Evaluation in a Decentralized Environment.
Washington, D.C.: Dept. of Education.

Hsieh-Yee, Ingrid. (2000). Organizing Audiovisual and Electronic Resources for Access: A
Cataloging Guide. Littleton, CO: Libraries Unlimited.

Hsieh-Yee, 1. (2000). Organizing Internet Resources: Teaching Cataloging Standards and
Beyond. OCLC Systems & Services, 16: 130-143. (Received "The Most Outstanding
Paper of OCLC Systems & Services in 2000" award.)

Hsieh-Yee, I. (1998). The Retrieval Power of Selected Search Engines: How Well Do They
Address General Reference Questions and Subject Questions? Reference Librarian, 60:
27-47.

Hsieh-Yee, 1. (1998). Search Tactics of Web Users in Searching for Texts, Graphics, Known
Items and Subjects: A Search Simulation Study. Reference Librarian, 60: 61-85.
(Received the 1997 Best ALISE Research Paper Award.)

Hsieh-Yee, I. (1997). Access to OCLC and Internet Resources: LIS Educators' Views and
Teaching Practices. RQ, 36: 569-86.
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Hsieh-Yee, L. (1997). Teaching Online and CD-ROM Resources: LIS Educators' Views and
Practices. Journal of Education for Library and Information Science, 38: 14-34.

Hsieh-Yee, 1. (1996). The Cataloging Practices of Special Libraries and Their Relationship with
OCLC. Special Libraries, 87: 10-20.

Hsieh-Yee, 1. (1996). Modifying Cataloging Practice and OCLC Infrastructure for Effective
Organization of Internet Resources. In Proceedings of the OCLC Internet Cataloging
Colloquium. [Online]. Available: http://www.oclc.org/oclc/man/collog/hsieh.htm

Hsieh-Yee, 1. (1996). Student Use of Online Catalogs and Other Information Channels. College
& Research Libraries, 57: 161-175.

Hsieh-Yee, 1. (1995). Ten entries in James S. C. Hu (Ed.), Encyclopedia of Library &
Information Science, 913, 1028-29, 1036, 1037, 1145-46, 1514, 1575, 1763-64, 2216-27,
2378-79. Taipei, Taiwan: Sino-American Publishing. (Topics include "Advanced
Technology/Libraries," "Information Ethics," "Instruction on Cataloging and
Classification," "Instruction on Reference Services.")

Hsieh-Yee, 1. (1993). Effects of Search Experience and Subject Knowledge on Online Search
Behavior: Measuring the Search Tactics of Novice and Experienced Searchers. Journal
of the American_Society for Information Science, 44: 161-174. (Received the 1993 Best
JASIS Paper Award.)

Works in Progress

Hsieh-Yee, I. Actionable lessons for debunking false information: A comparative analysis of
literacy lessons in communication and library and information science

Hsieh-Yee, I. Representing diverse voices and communities in cataloging and indexing: The
evolution of controlled vocabularies

Hsieh-Yee, I. Information Organization and Retrieval in Practice (a monograph scheduled for
completion and publication in 2023)

Presentations

Bailey, T. & Hsieh-Yee, 1. (February 2020). The Phenomena of Sharing Misinformation and the
Need for Information Literacy. Presented at the 2020 Bridging the Spectrum Symposium,
Washington, D.C., February 14, 2020.

Nintendo Exhibit 1066
|PR2024-00667 - Page 087



Hsieh-Yee, I. and Fragan-Fly, J. (May 2018) Trends, Design & Strategies for Digital
Scholarship Services. Presented at the 2018 Maryland/Delaware Library Association
Conference, Cambridge, MD.

Hsieh-Yee, 1. (February, 2018) Research Data Management: What It Takes to Succeed.
Presented at the 10" Bridging the Spectrum Symposium, Washington, D.C.

Hsieh-Yee, 1. (February, 2017) Research Data Management: New Competencies and
Opportunities for Information Professionals. Presented at the 9th Bridging the Spectrum
Symposium, Washington, D.C.

Hsieh-Yee, I. and Lawton, P. (February, 2017) Enhancing Catholic Portal Searches with User
Terms and LCSH. Presented at the 9th Bridging the Spectrum Symposium, Washington,
D.C.

Hsieh-Yee, 1. (2016, October) Visualizing Data for Information. Presented at the 2016 Virginia
Library Association Conference, Hot Springs, VA.

Hsieh-Yee, 1. (2016, August) Religious Materials Toolbox for Archivists: Solutions to Problems
Facing the Profession. Presented at Archives * Records 2016, Atlanta, GA.

Hsieh-Yee, I. and Lawton, P. (2016, March) Enhancing Retrieval of Catholic Materials with
LCSH Knowledge Structure. Presented at the 2016 Catholic Library Association
Conference, San Diego, CA.

Fagan-Fry, J. and Hsieh-Yee, 1. (2016, February) Approaches to Digital Scholarship at Top
Universities around the World: Scholarly Publishing in the Digital Age. Presented at the
8th Bridging the Spectrum Symposium, Washington, D.C.

Hsieh-Yee and Fagan-Fry, J. (2016, January) Innovative Services for Digital Scholarship at Top
100 Research Libraries of the World. Poster presented at the 2016 Annual Conference of
the Association for Library and Information Science Education, Boston, Mass.

Hsieh-Yee, I. and Lawton, P. (2015, June). Crowdsourcing terms for CRRA portal themes. Poster
presented at the third CRRA symposium and annual meeting, Bringing the created
toward the Creator: Liturgical art and design since Vatican II. Catholic Theological
Union, Chicago, Illinois.

Hsieh-Yee, I. and Lawton, P. (2015, February). Crowdsourcing terms for thematic exploration in
the Catholic Portal. Poster presented at the 7" Annual Bridging the Spectrum
Symposium, Washington, D.C.

Hsieh-Yee, 1., James, R., and Fagan-Fry, J. (2015, February). Support for digital scholarship at
top university libraries of the world. Poster presented at the 7" Annual Bridging the
Spectrum Symposium, Washington, D.C.
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Hsieh-Yee, 1., Zhang, S., Lin, K., and Cherry, S. (2015, February). Thus said the end users:
Summon experience and support for research workflows. Poster presented at the 7%
Annual Bridging the Spectrum Symposium, Washington, D.C.

Yontz, E., Hsieh-Yee, 1., & Houston, S. (2015, February). Healthy Heroes Summer Reading
Club: Developing healthy youth at public libraries. 11th Annual Jean Mills Health
Symposium, Greenville, North Carolina.

Yontz, E., Hsieh-Yee, 1., and Houston, S. (2015, January). Healthy youth and libraries: A pilot
study. Association for Library & Information Science Education (ALISE) Annual
Conference, Chicago, Illinois.

Hsieh-Yee, 1. (2014, May). Linking CRRA resources to portal themes via authority files.
Presented at the Catholic Research Resources Alliance 2014 Membership Meeting,
Marquette, WI.

Hsieh-Yee, 1. (2014, April). Enhancing subject access to CRRA resources. Presented at the 2014
Catholic Library Association Conference, Pittsburgh, PA.

Hsieh-Yee, 1. (2014, January). Health Information Technology Program: Educational
entrepreneurship in action. Presented at the 2014 annual Conference of the Association
for Library and Information Science Education, Philadelphia, PA

Hsieh-Yee, 1., Zhang, S., Lin, K., and Cherry, S. (2014, January). Discovering information
through Summon: An analysis of user search strategies and search success. Paper
presented at the 6th Bridging the Spectrum Symposium, Washington, D.C.

Hsieh-Yee, 1. (2012, December). National Digital Stewardship Alliance and SLIS at CUA:
An Educational Partnership. Paper presented at Best Practices Exchange: Acquiring,
Preserving, and Providing Access to Government Information in the Digital Era,
Annapolis, MD

Choi, Y. and Hsieh-Yee, 1. (2010, January). Finding Images in an OPAC: Analysis of User
Queries, Subject Headings, and Description Notes. Paper presented at 2" Annual
Bridging the Spectrum Symposium, Catholic University of America, Washington, D.C.

Hsieh-Yee, 1. and Coogan, J. (2010, January). Google Scholar vs. Academic Search Premier:
What Libraries and Searchers Need to Know. Paper presented at 2"! Annual Bridging the
Spectrum Symposium, Catholic University of America, Washington, D.C.

Hsieh-Yee, 1. (2009, November). Information Science Education: An LIS School’s Perspective.
Paper presented at Annual Meeting of the American Society for Information Science and
Technology, Vancouver, British Columbia, Canada.
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9
Hsieh-Yee, 1., Menard, E., Ya-Ning Chen, A., Shu-Jiun Chen, S., Kalfatovic, M. R., Wisser. K.
M. (2009, November). Information Organization in Libraries, Archives and Museums:
Converging Practices and Collaboration Opportunities. Presented at Annual Meeting of
the American Society for Information Science and Technology, Vancouver, British
Columbia, Canada. (Organizer and moderator of this panel.)

Hsieh-Yee, I. and Coogan, J. (2009, July). Catching up to Google Scholar: The Retrieval Power
of Academic Search Premier and Google Scholar. Poster presented at American Library
Association Conference, Chicago, Illinois.

Hsieh-Yee, 1., with the CUA Scholarly Communications Project Team. (2009, January). Digital
Scholarship@CUA: Developing an Institutional Repository for CUA. Poster presented at
1** Annual Bridging the Spectrum Symposium, Catholic University of America,
Washington, D.C.

Wise, M., Cylke, K., and Hsieh-Yee, 1. (2009, January). Digital Talking Books: Meeting the
Needs of the Blind and the Handicapped. Paper presented at the Bridging the Spectrum
Symposium, Catholic University of America, Washington, D.C.

Hsieh-Yee, L. (2009, January). User Expectations of MERIC. Presented at the Information
Organization Competencies for the 21st Century Discussion Session of the 2009
Conference of the Association for Library and Information Science Education, Denver,
Colorado.

Choi, Y., and Hsieh-Yee, 1. (2008,November). Subject Access for Images in an OPAC. Annual
Meeting of the American Society for Information Science and Technology, Columbus,
Ohio. (Also co-organized a panel on Retrieving and Using Visual Resources: Challenges
and Opportunities for Research and Education.)

Hsieh-Yee, L. (2008, June). Educating Cataloging Professionals in a Changing Information
Environment. National Taiwan University, Taipei, Taiwan.

Vellucci, S. L., Moen, W.E., Hsieh-Yee, 1., Marson, B., and Wisser, K. (2008, January)
Building a Metadata Education and Research Community through MERIC (Metadata
Education and Research Information Commons): Demo and Stakeholder Input. A panel
presented at the 2008 Conference of the Association for Library and Information Science
Education, Philadelphia, Pennsylvania.

Hsieh-Yee, 1., Choi,Y. and Kules, B. (2007, October). Searching for Books and Images in
OPAC: Effects of LCSH, TOC and Subject Domains. A poster presented at the American
Society for Information Science and Technology Annual Meeting, Milwaukee,
Wisconsin.

Hsieh-Yee, 1. and Coogan, J. (2007, August) Google Scholar vs. Academic Search Premier: A
Comparative Analysis. Presented to the Faculty and Staff of the University of the District
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10
of Columbia.

Hsieh-Yee, 1. and Coogan, J. (2007, June). Google Scholar vs. Academic Search Premier: A
Comparative Analysis. Presented to the Washington Research Library Consortium
Community, Catholic University of America, Washington, D.C.

Hsieh-Yee, 1., Choi, Y., and Kules, B.. (2007, June). What Users Need for Subject Access: Table
of Contents or Subject Headings? A poster presented at the 2007 American Library
Association Annual Conference, Washington, D.C., June 2007.

Choi, Y., Hsieh-Yee, 1., and Kules, B. (2007, June). Retrieval Effectiveness of TOC and LCSH.
A paper presented at the Joint Conference on Digital Libraries 2007, Vancouver, Canada.

Vellucci, S. L., Hsieh-Yee, 1., and Moen, W.E. (2007, May). If We Build It, Will They Come?
Building a Community of Practice for Metadata Stakeholders. A poster presented at the
Rutgers University Research Day, Bridgeton, New Jersey.

Hsieh-Yee, 1. (2007, May). Federated Searching: User Experience & Perceptions. International
Conference on Information Organization & Retrieval, National Taiwan University,
Taipei, Taiwan.

Hsieh-Yee, 1. (2007, May). Search Performance of Google Scholar and Academic Search
Premier. International Conference on Information Organization & Retrieval, National
Taiwan University, Taipei, Taiwan.

Hsieh-Yee, 1. (2007, May) MERIC: Building a Digital Commons for Metadata Education &
Research. International Conference on Information Organization & Retrieval, National
Taiwan University, Taipei, Taiwan.

Hsieh-Yee, 1., and Coogan, J. (2007, March/April). A Comparative Analysis of Google Scholar
and Academic Search Premier. Poster presented at the Association of College &
Research Libraries 13th National Conference, Baltimore, Maryland.

Vellucci, S. L. and Hsieh-Yee, I. (2007, March/April) They Didn’t Teach Me That in Library
School! Building a Digital Teaching Commons to Enhance Metadata Teaching, Learning
and Research. On-site presentation and Webcast by Elluminate. A contributed paper
presented at the Association of College & Research Libraries 13th National Conference,
Baltimore, Maryland. The acceptance rate for contributed paper was 20%. This paper was
one of 10 conference papers chosen for live webcast during the conference.

Moen, W., Hsieh-Yee, . and Vellucci, S.L. (2007, January) A DSpace Foundation for a
Teaching & Research Commons: The Metadata Education and Research Information
Commons. A poster session presented at the Open Repositories Conference 2007, San
Antonio, Texas.
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11
Tang, R., Hsieh-Yee, 1., and Zhang, S. (2006, November) User Perception of MetaLib
Combined Search. Paper presented at the Annual Meeting of the American Society for
Information Science and Technology, Austin, Texas, Nov. 2006.

Hsieh-Yee, 1. (2006, November). Federated Searching: User Perceptions, System Design, and
Library Instructions. Paper presented at the Annual Meeting of the American Society for
Information Science and Technology, Austin, Texas. (Panel organizer, moderator,
presenter).

Hsieh-Yee, 1. (2006, November). Building a Digital Teaching Commons to Enhance Teaching
and Learning: The MERIC Experience and Challenges. Paper presented at the Annual
Meeting of the American Society for Information Science and Technology, Austin,
Texas. (Panel organizer, moderator, presenter)

Hsieh-Yee, 1. (2006, September). Search Performance of Google Scholar and Academic Search
Premier. Paper presented at the ERIC Publishers Meeting, Washington, D.C.

Hsieh-Yee, 1., Zhang, S., and Rong Tang, R. (2006, June). User Perceptions of a Federated
Search System. Poster presented at Joint Conference on Digital Libraries, Chapel Hill,
North Carolina.

Hsieh-Yee, I. and Zhang, S. (2006, June). Preparing Users for Federated Search: Implications
of a MetalLib User Perceptions Study. Paper presented at the 2006 Ex Libris User Groups
of North America Conference, Knoxville, Tennessee.

Hsieh-Yee, 1. (2006, January). MERIC Organizations and Navigation. Paper presented at the
2006 ALISE Annual Conference, San Antonio, Texas.

Hsieh-Yee, 1. (2006, January). Metadata and Cataloging Education: Recommended
Competencies. Paper presented at the 2006 ALISE Annual Conference, San Antonio,
Texas.

Hsieh-Yee, 1. (2005, November). Digital Library Evaluation: Progress & Next Steps.
Presentation at the Annual Meeting of the American Society for Information Science &
Technology, Charlotte, North Carolina.

Hsieh-Yee, 1. (2005, August). Providing Access to Digital Content: Issues for DL Managers.
Presentation at MDK 12 Digital Library Steering Committee Meeting, Columbia,
Maryland.

Hsieh-Yee, 1. (2005, April). Enhancing Teaching and Learning: The Role of School Library
Media Specialists. Presentation at Meeting of the Baltimore County Public School
System School Media Specialists, Baltimore, Maryland.
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Hsieh-Yee, 1. (2005, January). Subject Access and Users: Insights & Inspirations from Marcia
J. Bates. Paper presented at the Historical Perspectives SIG, 2005 Conference of the
Association for Library and Information Science Education, Boston, Massachusetts.

Hsieh-Yee, 1. (2005, January). Electronic Resource Management: Practice, Employer
Expectations, & CE Interests. Paper presented at Technical Services Education SIG, 2005
Conference of the Association for Library and Information Science Education, Boston,
Massachusetts.

Hsieh-Yee, 1. (2004, October). Library Professionals for the Digital Age: Competencies &
Preparation. Paper presented at Bibliographic Access Management Team meeting,
Library of Congress, Washington, D.C.

Hsieh-Yee, 1. (2004, January). Cataloging and metadata expertise for the digital era. Presented
at Preparing 21% Century Cataloging and Metadata Professionals: A Workshop for
Educators and Trainers, San Diego and sponsored by ALCTS, ALISE, LC, and OCLC.

Hsieh-Yee, 1. (2004, January). Educating catalogers for the digital era. Paper presented at the
Technical Services SIG, 2004 Conference of the Association for Library and Information
Science Education, San Diego.

Hsieh-Yee, 1. (2003, July). Cataloging Education for the 215" Century. A presentation at the
Library of Congress, Washington, D.C.

Hsieh-Yee, 1. (2002, January) Metadata Education and Research Priorities: A Delphi Study of
Metadata Experts. Presentation at the 2002 Conference of the Association for Library
and Information Science Education, New Orleans.

Hsieh-Yee, 1. (2001, November). A Delphi Study of Metadata: Preliminary Findings. Poster
session at the 2001 Annual Meeting of the American Society for Information Science &
Technology, Washington, D.C.

Hsieh-Yee, 1. (2001, June). Resources on Asian American Children: Analysis of Retrieval by
Search Engines and WorldCat. Presentation at the National Conference on Asian Pacific
American Librarians, San Francisco.

Hsieh-Yee, 1. (2001, January). Delphi Study on Metadata: Project Design. Presentation at
Research Awards Session, Association for Library & Information Science Education,
Washington, D.C.

Hsieh-Yee, 1. (2000, May). Web Search Behavior Research: Progress and Implications.
Presentation at the Symposium on Evaluating Library and Information Science Research,
University of Wisconsin-Madison, Madison, Wisconsin.
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Hsieh-Yee, 1. (2000, March). ERIC User Services: Evaluation in a Decentralized
Environment. Presentation at the National ERIC Joint Directors/Technical Meeting,
Arlington, Virginia.

Hsieh-Yee, 1. (2000, January). Enhancing Learning with Web Technology. Presentation at
Faculty Conversations, Catholic University of America, Washington, D.C.

Hsieh-Yee, 1. (2000, January). From Surrogates to Objects: CUA’s Approaches to Organizing
Electronic Resources. Paper presentation at the Annual Conference of the Association
for Library and Information Science Education, San Antonio, Texas.

Yee, P., and Hsieh-Yee, 1. (1997, November). Individual Differences in Search Behavior on the
WWW. A poster session presented at the 38th Annual Meeting of the Psychonomic
Society, Philadelphia, Pennsylvania.

Hsieh-Yee, 1. (1997, April). Research + Marketing + Preparation = Job! Presented at the
"Workshop on Resume and Interview Techniques," Special Libraries Association,
Student Chapter, Catholic University of America, Washington, D.C.

Hsieh-Yee, L. (1997, February). Creating CyberCatalogers: Education and Training.
Presentation at ALA's Midwinter Meeting, Washington, D.C.

Hsieh-Yee, 1. (1997, February). Search Tactics of Web Users in Searching for Texts, Graphics,
Known Items and Subjects: A Search Simulation Study. Presented at the Conference of
the Association for Library and Information Science Education, Washington, D.C.

Hsieh-Yee, Ingrid. "Beginning Your Special Library/Information Center Career." Presented at
SLA's "Career Day," Jan. 11, 1997, Catholic University of America.

Hsieh-Yee, L. (1996, September). The Roles of Library and Information Scientists in Managing
Electronic Information. Presentation at Hamilton College, Clinton, New Y ork.

Hsieh-Yee, 1. (1996, May). The Future of Cataloging as a Profession. Presented at "The
Cataloging Forum, Library of Congress, Washington, D.C.

Hsieh-Yee, 1. (1994, October). The Impact of the Internet on OPACs. Presented at the Third
Workshop on User Interfaces for OPACs, Library of Congress, Washington, D.C.

Reports

Hsieh-Yee, 1., with Knowledge Management Competencies and Performance Action Group of
the Federal Knowledge Management Initiative. “From Knowledge Management
Competencies to Improved Organizational Performance.” April 9, 2009.
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Hsieh-Yee, 1., with Knowledge Practices Action Group of the Federal Knowledge
Management Initiative. “KM Practice in Government Agencies: Findings and
Recommendations.” April 9, 2009.

Hsieh-Yee, 1. “Delphi Study on Metadata.” 2001. Three quarterly reports submitted to the
Association for Library and Information Science Education.

Hsieh-Yee, 1. “College Students' Information Channels: Patterns of Use and Possible Factors in
Channel Selection.” 1995. Submitted to the Catholic University of America.

Hsieh-Yee, 1. “The Information-Seeking Patterns of Scholars and Their Use of an Online
Information System.” 1994. Submitted to the Council on Library Resources.

Book Reviews

Review of The Measurement and Evaluation of Library Services, by Sharon L. Baker and F.
Wilfrid Lancaster. Information Processing and Management 30 (1994): 450-52.

Review of Subject Access to Films and Videos, by Sheila S. Intner and William E. Studwell; and
Cataloging Unpublished Nonprint Materials, by Verna Urbanski with Bao Chu Chang
and Bernard L. Karon. Information Processing and Management 30 (1994): 449-50.

Review of Automated Information Retrieval in Libraries: A Management Handbook, by Vicki
Anders. Journal of Library and Information Science 19 (1993): 98-100.

Review of Full Text Databases, by Carol Tenopir and Jung Soon Ro. Information Processing
and Management 28 (1992): 667-68.

Review of Descriptive Cataloging for the AACR2R And USMARC: A How-to-Do It Workbook,
by Larry Millsap and Terry Ellen Ferl. Information Processing and Management 28
(1992): 809-11.

Review of MARC Manual: Understanding and Using MARC Records, by Deborah J. Byrne.
Information Processing and Management 28 (1992): 537-38.

Service
Professional Associations and Societies

e Library of Congress. RDA Training Program for the Profession. Co-authored with Tim
Carlton. 2013-2014.

e 2014 Digital Preservation Outreach & Education Survey. Contributed to the design
of the survey, 2014.

e National Digital Stewardship Alliance. Outreach Committee. 2011-2014.

e National Digital Stewardship Residency Program. Advisory Group, 2012-2013.

e FEDLINK Health Information Technology Advisory Council, 2011-2015.
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2012 Joint Conference on Digital Libraries. Program Planning Committee, Pre-
Conference Proposals Review Committee, 2012
Catholic Research Resources Alliance. Five-Year Strategic Plan Task Force, 2011-2012
Institute of Museum and Library Services. Grant reviewer. 2004, 2005, 2010.

Association for Library and Information Science Education.

* ALISE Bodan Wynar Research Paper Award Committee, 2015, 2016, 2017

* ALISE Eugene Garfield Dissertation Award Competition, Jury, 2013, 2014

* ALISE Research Grant Competition Committee. Chair, 2012

* Pratt-Severn Faculty Innovation Award. Chair, 2009, 2010

* ALISE Doctoral Poster Jury, 2012

* “Information Organization Competencies for the 21st Century” Discussion session
leader. 2009 Conference of the Association for Library and Information Science
Education.

* Assisted Technical Services SIG Convener in organizing a program, ““Building a
Metadata Education and Research Community through MERIC (Metadata Education and
Research Information Commons): Demo and Stakeholder Input” for the 2008 ALISE
conference.

* Association for Library Collections and Technical Services/Association for Library and
Information Science Education (ALCTS/ALISE) Metadata Education and Research
Information Center (MERIC) Advisory Board, Co-Chair (with Sherry Vellucci), 2005-
2007. Chair, 2008-2009 (leading the effort to build MERIC, a repository and
collaborative space for metadata educators, practitioners, and researchers)

* Technical Services SIG, Convener, 2004-2005. Organized a program on “Electronic
Resources Management: Current Practices, Employer Expectations, and Teaching
Strategies” for the 2005 conference in Boston, Massachusetts.

* Technical Services SIG, Convener, 2003-2004. Organized a program on “Organizing
Information with Metadata: Desired Competencies and Teaching Innovations” for the
2004 conference.

* Technical Services SIG, Convener, 1999-2000. Organized a program on "Teaching the
Organization of Electronic Resources" for the 2000 conference.

* Curriculum SIG, Co-convener (with Sibyl Moses), 1996-97. Organized a program on
“Government Information Policy” for the 1997 conference.

American Society for Information Science & Technology.

* Reviewer, Conference program panel submissions and poster submissions, 2005, 2006,
2007, 2009, 2011, 2012, 2013, 2014, 2015, 2016, 2017

* Nomination Committee, 2009-2011

* Information Science Education Special Interest Group. American Society for
Information Science and Technology. Chair-Elect, 2007-2008. Chair 2008-2009.

* Committee on Information Science Education. 1999-2006.

* Committee on Information Science Education. Organizing Committee for an
orientation program for students at ASIS annual meetings, 1999-2001

* Committee on Information Science Education. Sub-committee on Student Welfare
(focusing on issues related to master's education), 1998-2001
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* SIG ED. Organizing Committee for the "Seminar on Research and Career
Development" for junior researchers. 1995-96 (chair), 1997-2001
* ISI Doctoral Dissertation Proposal Scholarship Jury, 1997; 2001, 2002
* Pratt-Severn Best Student Research Paper Award Jury. Chair. 1997
* 1998 Midyear Meeting (referee of contributed papers), 1997
* Organizer and moderator of the ASIS Doctoral Forum and the Doctoral Research
Seminar 1994-1995
* SIG Human Computer Interaction. Chair-Elect, Chair, 1993-1995
* Doctoral Forum Award Jury, 1995
* Best Student Paper Award Jury, 1995

American Library Association.

* Committee on Accreditation, External Review Panelist, 2009- (site visiting team 2013-
2014; site visiting team 2016-2017)

* Association for Library Collections and Technical Services Task Force on
Competencies and Education for a Career in Cataloging, member, 2008-2009

* Facilitator for “What They Don't Teach in Library School: Competencies, Education
and Employer Expectations for a Career in Cataloging,” an Association for Library
Collections and Technical Services Preconference, June 22, 2007 in Washington, D.C.
Also a local liaison for bringing this program to the Catholic University of America.

* Facilitator for a discussion on "Effect of Electronic Resources on Technical Services" at
ALA's Midwinter Meeting held in Feb. 1997 in Washington, D.C.

* International Relations Committee, Subcommittee Task Force for IFLA and China,
1994-1997

Virginia Association of School Librarians. Scholarships and Awards Committee. 2010-
2012

Federal Knowledge Management Initiative, Knowledge Management Practices Action
Group. Member. 2009 (leading the effort to build a knowledge management repository)
Federal Knowledge Management Initiative, Knowledge Management Competencies &
Learning Action Group. Member. 2009 (developing an action plan for helping
government knowledge workers and government agencies to develop knowledge
management competencies)

National Center for Education Statistics. Technical Review Panel. 2008.

External evaluator for a case of promotion to full professorship. University of Tennessee.
2008.

National Information Standards Organization (NISO). Advisory Board, Revision of
“IMLS Framework of Guidance for Building Good Digital Collections,” 2004, 2007.
Library of Congress, Bibliographic Control of Web Resources: A Library of Congress
Action Plan. Principal Investigator of Action Item 5.1, focusing on cataloging and
metadata education for students and new librarians, 2002-2003. (worked with the
Association for Library Collections and Technical Services, Education Task Force)
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e Chinese American Librarians Association

* Chinese American Librarians Association Outstanding Library Leadership Award in

Memory of Dr. Margaret Chang Fung, Award Committee, 2016-2017

* Achievement Award Jury, 2000-2001

* CALA Goal 2000 Task Force, 1997

* Scholarship Committee, 1995, 1996-1997 (chair)

* Board of Directors, 1994-1997

* Publication Committee, 1993-1995

* International Relations Committee, 1993-1996

e Sailor™ Assessment Advisory Group (An impact study of Sailor, Maryland's Public
Information Network), 1995

e Editorial boards
Journal of Library & Information Science. Editorial Board, 2012-
Chinese American Librarians Association, Occasional Papers Series. Editorial
Board, 2009-2016.
Library Quarterly. Editorial Board, 2003-2008
Bulletin of the Medical Library Association, 1994-97
Newsletter editor for the Chinese American Librarians Association, 1989-92

e Referee for the following journals
Information Processing and Management
Journal of Digital Information
Journal of Education for Library and Information Science
Journal of Information Science
Journal of Library & Information Science
Journal of Library Metadata
Journal of the American Society for Information Science & Technology
Library and Information Science Research
Library Quarterly

e Expert reviewer, “Digital Library” course, Evaluation module, University of North
Carolina, Chapel Hill, 2007-2008.

e Expert reviewer, “Information Organization” course, University of Michigan, Ann Arbor.
2007.

Catholic University of America

e Academic Senate Committee on Appointments and Promotions, 2005-2008
e Academic Senate Committee on Committees and Rules, 2009-2012, 2019-2022
e Academic Senate representative (for School of Arts & Sciences), 2017-2020
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Academic Senate representative (for School of Library & Information Science) 2003-
2012
Academic Senate Library Committee, Interim Chair (2007), Member, 2008-2012
Academic Senate Committee on Computing, 1995-2003

President’s Administrative Council, 2010-2012
Deans’ Council, 2010-2012

Academic Leadership Group, 2010-2012
Graduate Board, 2010-2012

School of Arts & Sciences, Committee on Appointments and Promotions, 2015-2019
School of Arts & Sciences, Academic Council, 2015-2016.
School of Arts & Sciences, Ordinary Professor Group, 2013-
Doctoral Dissertation Defense Committee, Chair, Dept. of Psychology, 2016, 2017, 2018,
2019, 2020, 2021, 2022
Doctoral Dissertation Defense Committee, Chair, Dept. of Education, 2014, 2015, 2017,
2018, 2019
Doctoral Dissertation Defense Committee, Chair, National Catholic School of Social
Services, 2019, 2020, 2021
Doctoral Dissertation Defense Committee, Chair, School of Nursing, 2006, 2008
CUA Scholarly Communication Project Team, Member (2007), Chair, 2008-2009
Dean Search Committee, 1992-1994, 1998-1999, 2002-2003, 2006-2007
Fulbright Review Panel, 2006
CUA Service Learning Advisory Board, 2001-2002
CUA Faculty Conversations on Enhancing Teaching and Learning through
Technology, Planning Group, 1999-2001
CUA Initiative on Technology and Teaching, 1998-2001

. of Library and Information Science

Admissions Committee, 2007-2009, Chair 2010-2012, Member 2013-2015, Member
2018-2022

Appointments and Promotions Committee, 1991-2022

Student advisement, 1990-2022

4+1 Bachelor to Master program, Program Advisor, 2014-2022

LIS Minor, Advisor, 2017-2022

Curriculum Committee, 2020-21 (Member), 2021-2022 (Chair)

Scholarship & Awards Committee, 2016-2018, 2020-21

Comprehensive examination editor, 2020-21

Symposium, Colloquium, Lecture Series Committee, May 2018-May 2020 (Chair)
Symposium and Colloquium Committee, fall 2016-May 2018

Bridging the Spectrum Symposium session moderator, 2018, 2019, 2020, 2021
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Organization of Information Core Course Outcomes Assessment, 2019, 2020
The Information Professions in Society Core Course Outcomes Assessment, 2019, 2020
Community Services Librarianship, Course of Study Review and Revision, 2020
Organization of Information, Course of Study Review and Revision, 2019
Organization of Information, Competency and Course Offerings Review, 2018-2019
Accreditation presentation, Chair, June 2015-August 2016
Interim Co-Chair, June 2015-August 2016.
Blended/OWL Learning Committee, spring 2016-2018
Technology Committee, fall 2016-2017
Comprehensive examination editor, 2016-2017, reader (every year since 1990)
LIS Advisory Board, 2015-2016 (chair); fall 2016- May 2018 (member)
Committee on Planning and Assessment, 2015-2016 (chair)
Senior Faculty Committee, 2014-2016.
Accreditation Steering Committee, 2014-2016 (Chair, 2015-2016)
Accreditation Students Standard Committee, co-chair, 2014-2016
Accreditation Mission, Goals, and Objectives Standard Committee, co-chair, 2014-2016
Accreditation Curriculum Standard, member 2014-2-16
Accreditation Administration and Finance Standard, member 2014-2016
Cultural Heritage Information Management Project (IMLS-funded), Co-PI, 2012-2015
Cultural Heritage Information Management Forum (scheduled for June 2015), Co-
Organizer, 2013-2015
Health Information Technology Interim Review Committee, 2015 (chair)
Health Sciences Librarianship Advisory Group, 2015- (chair)
Comprehensive examination editors, 2013-2014, 2016-2017
National Digital Stewardship Alliance liaison, 2011-2014
Advisory Board, Chair 2010-2012
Academic Honesty Committee, Chair, 2008-2012
Blended Learning Committee, 2010-2012
Colloquium Committee, 2010-2012
Comprehensive Examination Administration, 2010-2012
Cultural Heritage Information Management Advisory Committee, 2010-2012 (chair),
2013-
Curriculum Committee, 1991-2003, 2007-2009, Chair 2010-2012, member 2013-
Curriculum Subcommittee on Comprehensive Examination, Chair 2009-2012
Health Information Technology Advisory Board, Chair 2010-2012. Member 2013-
Health Sciences Advisory Committee, 2009, Chair 2010-2012. Member 2013-
HIT Expert Forum, Chair 2012. Member 2013-2015
Health Information Technology Student Group Advisor, 2011-2012
State Council for Higher Education of Virginia, SLIS Representative, 2010-2012
Symposium Planning Committee, 2010-2012
Website Management Team, Chair, 2010-2012
Urban School Librarianship Project (IMLS-Funded), PI, 2007-2011 (chair, 2010-11)
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Failing Grades Committee, 1995-1997 (chair), 2000-2001 (chair), 2004-2005 (chair),
2007 (chair)-2011
Faculty Search Committee, 1994-1998, 2002-2004, 2006 (chair), Fall 2007-2009, Chair
fall 2009-2012
Recruitment Committee, Chair 2010-2012
Strategic Planning Committee, Chair 2010-2012
Technology Committee, 2010-2012
Accreditation Advisory Committee, 2007-2009
Accreditation Coordinating Committee, 2007-2009
Accreditation Steering Committee, 2007-2009
SLIS Advisory Group, 2007-2009
Accreditation Curriculum Standard Committee, Co-chair, 2007-2009
Accreditation Faculty Standard Committee, Co-chair, 2007-2009
LSC 551 Information Organization Review Team, Co-chair, 2008-2009, 2015-2016.
Curriculum Subcommittee on Portfolios, 2009
LSC 555 Information Systems in Libraries and Information Centers Review Team,
contributor, 2008-2009
Redesign of LSC 730 Use and Users of Libraries and Information. 2009-
Development of a metadata institute that was taught as LSC 715 Organization of Internet
Resources in 2008. The institute is being revised and will be offered in 2010 under a new
course title.
Development of lesson plans, assignments, and evaluation rubrics for LSC 606,
Cataloging and Classification, for the School’s NCATE accreditation. 2008
Howard and Mathilde Rovelstad Scholarship Committee, Chair, 2004-2007
Assistant Dean Search Committee, Chair, Fall 2007
Liaison to the Association for Library Collections and Technical Services to bring its
preconference program, Cataloging Education and Employer Expectations, to CUA
during the 2007 American Library Association Annual Meeting in Washington, D.C.
Organizer of the colloquium presentation and reception for Tamar Sadeh of Ex Libris on
PRIMO June 2007
Practicum review and design (work with potential supervisors, such as the American
Indian Museum internship description revision) 2006-
Comprehensive examinations (edits, proctoring, and grading), 1990-
SLIS Web site redesign: Comments and suggestions. Fall 2007
Conducted surveys of current students and alumni in preparation for the 2005 re-
accreditation, 2004-2005
Technology Committee, 1992-1999 (chair, 1996-1998), 2002-2003 (member)
Colloquia Committee 1997-1999, 2002-2003.
Advisor of the CUA Student Chapter of the American Society for Information Science
and Technology, 2002-2003
Visiting Professor Search Committee, 1999, 2000, 2001
Leader, Participation in the CORC experiment, 1999-2000
Advisor of the Special Libraries Association Student Chapter, 1993-1999; the group was
recognized for outstanding leadership by SLA in 1999.
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COA planning Committee, Task Force on Electronic Presentation of SLIS Reports
(team leader) 1997-1998
COA Planning Committee, Subcommittee on Technology 1996-1998
NLM practicum coordinator, 1997-1998
Computer Literacy Workshops: Assisted with the development and evaluation of the
workshops, 1996-1998
Leader, Participation in the InterCat project, 1995-1997
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Understanding MARC Bibliographic: Parts 7 to 10 https://www.loc.gov/marc/umb/um07to10.html

lof 18

Library of Congress >> MARC >> Understanding MARC

MARC 21 Reference Materials

Part V1I: A Summary of Commonly Used MARC 21 Fields
Part VIII: A List of Other Fields Often Seen in MARC Records
Part IX: The Leader

Part X: Field 008 for Books

Part VII:

A Summary of
Commonly Used MARC 21 Fields

This is a summary of the MARC 21 tags used most frequently by libraries in entering
their own bibliographic records. For full listings of all MARC 21 tags, indicators, and
subfield codes, see MARC 21 Format for Bibliographic Data.

In the explanations on these pages:

Tags -- The tags (3-digit numbers) are followed by the names of the fields they represent.
In this summary, and in the MARC 21 Format for Bibliographic Data, if a tag can appear
more than once in one bibliographic record, it is labeled repeatable (R). If it can only be
used once, it is labeled non-repeatable (NR). For example, a catalog record can have
several subjects, so the tags for subject added entries (6XX) are labeled repeatable (R).

Indicators -- The use of indicators is explained in fields where they are used. Indicators
are one-digit numbers. Beginning with the 010 field, in every field -- following the tag --
are two character positions, one for Indicator 1 and one for Indicator 2. The indicators are
not actually defined in all fields, however. And it is possible that a 2nd indicator will be
used, while the 1st indicator remains undefined (or vice versa). When an indicator is
undefined, the character position will be represented by the character # (for blank space).

Subfield codes -- All the data in each field (beginning with the 010 field) is divided into
subfields, each of which is preceded by a delimiter-subfield code combination. The most
common subfield codes used with each tag are shown. Each subfield code is preceded by
the character $, signifying a delimiter. The name of the subfield follows the code.

In general, every field MUST have a subfield 'a’ ($a). One exception that is often seen is in
Field 020 (ISBN), when the ISBN information (subfield $a) is unavailable but the price
(subfield $c) is known. Some subfields are repeatable. In this summary, repeatability is
noted for only the more common repeatable subfields.

Examples: Examples follow the explanation for each field. For clarity, one space has been
placed between the tag and the first indicator, one space has been placed between the
second indicator and the first delimiter- subfield code, and one space has been inserted
between the delimiter-subfield code and the subfield data.

4/8/25, 3:39 PM
Nintendo Exhibit 1066
|PR2024-00667 - Page 104



Understanding MARC Bibliographic: Parts 7 to 10 https://www.loc.gov/marc/umb/um07to10.html

010 Library of Congress Control Number -- (LCCN)
(NR, or Not Repeatable
Indicators undefined.
Subfield used most often:
$a -- Library of Congress control number

Example: 010 ## $a ###86000988#

020 International Standard Book Number -- (ISBN)
(R, or Repeatable)
Indicators undefined.
Subfields used most often:
$a -- International Standard Book Number
$c -- Terms of availability (often a price)
$z -- Cancelled/invalid ISBN (R)

Example: 020 ## $a 0877547637

040 Cataloging source -- (NR)
Indicators undefined.
Subfields used most often:
$a -- Original cataloging agency
$c -- Transcribing agency
$d -- Modifying agency (R)

Example: 040 ## $a DLC
$c DLC
$d gwhs

100 Main entry -- Personal name -- (primary author)
(NR; there can be only one main entry)
Indicator 1: Type of personal name entry element
0 -- Forename
1 -- Surname (this is the most common form)
3 -- Family name
Indicator 2 undefined.
Indicator 2 became obsolete in 1990. Older records may display 0 or 1
Subfields used most often:
$a -- Personal name
$b -- Numeration
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$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)

Example: 100 1# $a Gregory, Ruth W.
$qg (Ruth Wilhelme),
$d 1910-

130 Main entry -- Uniform title -- (NR)
Indicator 1: Nonfiling characters
0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)
Indicator 2 undefined.
Indicator 2 became obsolete in 1990. (See 100 above.)
Subfields used most often:
$a -- Uniform title
$p -- Name of part/section of a work (R)
$l -- Language of a work
$s -- Version
$f -- Date of a work

Example: 130 0# $a Bible.
$p 0.T.
$p Psalms.

240 Uniform title (NR)
Indicator 1: Uniform title printed or displayed
0 -- Not printed or displayed
1 -- Printed or displayed (most common)
Indicator 2: Nonfiling characters
0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)
Subfields used most often:
$a -- Uniform title
$l -- Language of a work
$f -- Date of a work

Example: 240 10 $a Ile mystérieuse.
$1 English.
$f 1978
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245 Title Statement (NR)
Indicator 1: Title added entry
(Should the title be indexed as a title added entry?)
0 -- No title added entry
(indicates a title main entry; i.e. no author is given)
1 -- Title added entry
(the proper indicator when an author given in 1XX; the most common
situation)
Indicator 2: Nonfiling characters
0-9 -- Number of nonfiling characters present, including spaces; usually set at
zero, except when the title begins with an article; e.g., for The robe, the
second indicator would be set to 4. The letters T, h, e, and the space
following them are then ignored in alphabetizing titles. The record will
be automatically filed under "r" -- for Robe.
Subfields used most often:
$a -- Title proper
$h --  Medium (often used for non-book media)
$p -- Name of part/section of a work (R)
$b -- Reminder of title (subtitles, etc.)
$c-- Remainder of title page transcription/Statement of responsibility

Example: 245 14 $a The DNA story :
$b a documentary history of gene
cloning /
$c James D. Watson, John Tooze.

246 Varying form of title (R)
Indicator 1: Note/title added entry controller
1 -- Note, title added entry
3 -- No note, title added entry
Indicator 2: Type of title
# -- No information provided
0 -- Portion of title
1 -- Parallel title
4 -- Cover title
8 -- Spine title
Subfield used most often:
$a -- Title proper

Example: 246 3# $a Four corners power review

250 Edition statement (NR)
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Indicators undefined.
Subfield used most often:
$a -- Edition statement

Example: 250 ## $a 6th ed.

260 Publication, distribution, etc. (Imprint) (R)

Indicator 1: Sequence of publishing statements
# -- No information provided

Indicator 2: Undefined

Subfields used most often:
$a -- Place of publication, distribution, etc. (R)
$b -- Name of publisher, distributor, etc. (R)
$c -- Date of publication, distribution, etc. (R)

Example: 260 ## %$a New York :
$b Chelsea House,
$c 1986.

300 Physical description (R)
Indicators undefined.
Subfields used most often:
$a -- Extent (number of pages) (R)
$b -- Other physical details (usually illustration information)
$c -- Dimensions (cm.) (R)
$e -- Accompanying material (for example, "teacher's guide" or "manual™)

Example: 300 ## $a 139 p.
$b ill. ;
$c 24 cm.

440 Series statement / Added entry--Title
This field was made obsolete in 2008 to simplify the series statement. See 490 and
830.

490 Series statement (No added entry is traced from field) (R)
Indicator 1: Specifies whether series is traced (whether an 8XX tag is also present)
0 -- Series not traced
1 -- Series traced (8 XX is in record)
Indicator 2 undefined.
Subfield used most often:
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$a -- Series statement (R)
$v -- Volume number (R)

Example: 490 1# $a Colonial American craftsmen

500 General note (R)
Indicators undefined.
Subfield used most often:
$a -- General note (Used when no specialized note field has been defined for
the information. Examples: Notes regarding the index; the source of the title;
variations in title; descriptions of the nature, form, or scope of the item.)

Example: 500 ## $a Includes index.

504 Bibliography, etc. note (R)
Indicators undefined.
Subfield used most often:
$a -- Bibliography, etc. note

Example: 504 ## $a Includes bibliographical
references.

505 Formatted contents note (R)

Indicator 1: Type of contents note
0 -- Complete contents
1 -- Incomplete contents (used with multivolume set when some volumes are
not yet published)
2 -- Partial contents

Indicator 2: Level of content designation
# -- Basic

Subfield used most often:
$a -- Formatted contents note

Example: 505 0# $a Pride and prejudice —— Emma
—— Northanger Abbey.

520 Summary, etc. note (R)
Indicator 1: Display constant controller
# -- Summary
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1 -- Review
2 -- Scope and content
3 -- Abstract

Indicator 2 undefined

Subfields used most often
$a -- Summary, abstract, or annotation
$b -- Expansion of summary note

Example: 520 ## $a This basic guide to parliamentary
procedure tells how to conduct
and participate in a meeting
properly.

600 Subject added entry -- Personal name (R)
Indicator 1: Type of personal name entry element
0 -- Forename
1 -- Surname (this is the most common form)
3 -- Family name
Indicator 2: Subject heading system/thesaurus (identifies the specific list or file
which was used)
0 -- Library of Congress Subject Headings
1 -- LC subject headings for children's literature
2 -- Medical Subject Headings
3 -- National Agricultural Library subject authority file
4 -- Source not specified
5 -- Canadian Subject Headings
6 -- Répertoire de vedettes-matiére
7 -- Source specified in subfield $2

(Note regarding Sears subject headings: The MARC 21 format does not provide an
assigned indicator for Sears subject headings. Therefore, an indicator of 7 is used, and the
MARC defined code "sears" is placed in subfield $2.)

Subfields used most often:
$a -- Personal name (surname and forename)
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)
$t -- Title of a work
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)
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Example: 600 10 $a Shakespeare, William,
$d 1564-1616
$x Comedies
$x Stage history.

Example: 600 10 $a Shakespeare, William,
$d 1564-1616
$x Knowledge
$z Rome
$v Congresses.

Notice that subfields $v, $x, and $z in the 600 field are repeatable. Subfields $v, $x, $y,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

610 Subject added entry -- Corporate name (R)

Indicator 1:Type of corporate name entry element
0 -- Inverted name (not used with AACR2)
1 -- Jurisdiction name
2 -- Name in direct order

Indicator 2: Subject heading system/thesaurus.
See indicator 2 under 600

Subfields used most often:
$a -- Corporate name or jurisdiction name as entry element
$b -- Subordinate unit (R)
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)

Example: 610 10 $a United States.
$b Army Air Forces
$v Biography.

650 Subject added entry -- Topical term (Most subject headings fit here.) (R)
Indicator 1: Level of subject
# -- No information provided
Indicator 2: Subject heading system/thesaurus
(identifies the specific list or file which was used)
0 -- Library of Congress Subject Headings
1 -- LC subject headings for children's literature
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2 -- Medical Subject Headings

3 -- National Agricultural Library subject authority file
4 -- Source not specified

5 -- Canadian Subject Headings

6 -- Répertoire de vedettes-matiére

7 -- Source specified in subfield $2

Note regarding Sears subject headings: The MARC 21 format does not provide an
assigned indicator for Sears subject headings. Therefore, an indicator of 7 is used, and the
MARC defined code "sears" is placed in subfield $2.)

Subfields used most often:
$a -- Topical term
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term used with 2nd indicator of 7)

Example: 650 #0 $a Theater
$z United States
$v Biography
$v Dictionaries.

Notice that subfields $v, $x, and $z in the 650 field are repeatable. Subfields $v, $x, Sy,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

651 Subject added entry -- Geographic name (R)
Indicator 1: undefined.
Indicator 2: Subject heading system/thesaurus.
See indicator 2 under 600
Subfields used most often:
$a -- Geographic name
$v -- Form subdivision (R)
$x -- General subdivision (R)
$y -- Chronological subdivision (R)
$z -- Geographic subdivision (R)
$2 -- Source of heading or term (used with 2nd indicator of 7)

Example: 651 #0 $a United States
$x History
$v Chronology.
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Notice that subfields $v, $x, and $z in the 651 field are repeatable. Subfields $v, $x, Sy,
and $z do not have to be in alphabetical order. They will be in the order prescribed by the
instructions given by the subject heading system.

700 Added entry -- Personal name (R)

Indicator 1: Type of personal name entry element
0 -- Forename
1 -- Surname (this is the most common form)
3 -- Family name

Indicator 2: Type of added entry
# -- No information provided (most common; co-authors, editors, etc.)
2 -- Analytical entry (The values for Indicator 2 changed in 1994 with Format
Integration, and older records may display additional values. An analytical
entry involves an author/title of an item contained in a work.)

Subfields used most often:
$a -- Personal name
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)
$e -- Relator term (such as ill.) (R)
$4 -- Relator code (R)

Example: 700 1# $a Baldridge, Letitia.

710 Added entry -- Corporate name (R)

Indicator 1: Type of corporate name entry element
0 -- Inverted name (not used with AACR2)
1 -- Jurisdiction name
2 -- Name in direct order

Indicator 2: Type of added entry.
See Indicator 2 under 700
# -- No information provided
2 -- Analytical entry

Subfields used most often:
$a -- Corporate name or jurisdiction name as entry element
$b -- Subordinate unit (R)

Example: 710 2# $a Sunburst Communications (Firm)

740 Added entry -- Uncontrolled related/analytical title (R)
Indicator 1: Nonfiling characters
0-9 -- Number of nonfiling characters present (for initial articles, including
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spaces)

Indicator 2:Type of added entry. See Indicator 2 under 700
# -- No information provided
2 -- Analytical entry
(This field was redefined in 1994 with Format Integration. Prior to 1994, the
field was also used for variant titles, such as a different wording on a spine
title. In records created since Format Integration, those variant tiles appear in a
246 field.)

Subfield used most often:
$a -- Title

Example: 740 02 $a Uncle Vanya.

800 Series added entry -- Personal name (R)

Indicator 1: Type of personal name entry element
0 -- Forename
1 -- Surname
3 -- Family name

Indicator 2 undefined.

Subfields used most often:
$a -- Personal name
$b -- Numeration
$c -- Titles and other words associated with a name (R)
$q -- Fuller form of name
$d -- Dates associated with a name (generally, year of birth)
$t -- Title of a work (the series)
$v -- Volume number

Example: 800 1# $a Fisher, Leonard Everett.
$t Colonial American craftsmen.

830 Series added entry -- Uniform title (R)

Indicator 1 undefined.

Indicator 2: Nonfiling characters
0-9 -- Number of nonfiling characters present (for initial articles, including
spaces)

Subfield used most often:
$a -- Uniform title
$v -- Volume number

Example: 830 #0 $a Railroads of America (Macmillan)
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001
003
005
006
007
008
022
037
041
043
050
060
082

110

256
263

306
508
510
511
521

530
538
586
656
730
852
856
9XX

12 0of 18
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Part VIII:

A List of Other Fields
Often Seen in MARC Records

Control number

Control number identifier

Date and time of latest transaction

Fixed-length data elements -- additional material characteristics
Physical description fixed field

Fixed length data elements (See Part X)

International Standard Serial Number (ISSN)

Source of acquisition

Language code

Geographic area code

Library of Congress call number

National Library of Medicine call number

Dewey Decimal classification number (the one recommended
by the Library of Congress; locally-assigned call numbers may
appear elsewhere)

Main entry -- Corporate name (less frequent under AACR2
rules)

Computer file characteristics

Projected publication date

(indicates a CIP -- Cataloging in Publication -- record)
Playing time

Creation/production credits note

Citation/references note (review sources)

Participant or performer note

Target audience note (first indicator: 0 = reading grade level, 1
= interest age level, 2 = interest grade level, 3 = special
audience characteristics, 4 = motivation interest level)
Additional physical form available note

System details note

Awards note

Index term -- Occupation

Added entry -- Uniform title

Location

Electronic location and access

Reserved for local use. (They are used by vendors, systems, or
individual libraries to exchange additional data)

[ Back to Top of Page ]
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Part IX:
The Leader

https://www.loc.gov/marc/umb/um07to10.html

There are 24 positions in the Leader, numbered from 00 to 23. For fuller explanation, see
the MARC 21 Format for Bibliographic Data.

00-04
05

06

07

08

09

10
11
12-16
17

130f 18

Record length (calculated by the computer for each record)
Record status

increase in encoding level

corrected or revised

deleted

new

Q

4T o ao

ype of record

= language material

printed music

manuscript music
cartographic material
manuscript cartographic material
projected medium
nonmusical sound recording
musical sound recording
2-dimensional nonprojectable graphic
computer file

kit

mixed materials
3-dimensional artifact or naturally occurring object
manuscript language material
ibliographic level

monographic component part
serial component part
collection

subunit

integrating resource
monograph/item

= serial

Type of control

# = no specified type

a = archival

Character coding scheme

# = MARC-8

a = UCS/Unicode

Indicator count (always "2")
Subfield code count (always "2")

W g—Too0ooY EPTTSTTOIXTTQ SO0

increase in encoding from prepublication (previous CIP)

Base address of data (calculated by the computer for each record)

Encoding level
# = full level
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1 = full level, material not examined

2 = less-than-full level, material not examined

3 = abbreviated level

4 = core level

5 = partial (preliminary) level

7 = minimal level

8 = prepublication level (CIP)

u = unknown

z = notapplicable
18 Descriptive cataloging form

# = non-ISBD

a = AACR2

i = ISBD

u = unknown
19 Multipart resource record level

# = Not specified or not applicable

a = Set

b = Part with independent title

c = Part with dependent title
20 Length of the length-of-field portion (always "4")
21 Length of the starting-character-position portion (always "5")
22 Length of the implementation-defined portion (always "0")
23 Undefined (always "0")

[ Back to Top of Page ]

Part X:
Field 008 for Books

Field 008 is used for Fixed Length Data Elements ("Fixed Field Codes"). There are 40
character positions in field 008, numbered from 00-39. Undefined positions must contain
either a blank (#) or a fill character ( | ). Positions 00-17 and 35-39 are defined the same
way for all media.

The information shown here for positions 18-34 applies only to books. For explanation of
all the positions below and for positions 18-34 for other media, see the MARC 21 Format
for Bibliographic Data.

Note that field 008 has no indicators or subfield codes.

00-05  Date entered on file (YYMMDD),
where Y=year, M=month, and D=day
06 Type of date/publication status:

b = no dates given; B.C. date involved
e = detailed date
s = single known date/probable date
m = multiple dates
r = reprint/reissue date (Date 1) and original date (Date 2)
14 of 18 4/8/25, 3:39 PM
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dates unknown

guestionable date

publication date and copyright date
= no attempt to code

07-10  Date 1/beginning date of publication
11-14  Date 2/ending date of publication

- —+t O S
1

Date fields contain the year(s) of publication. The type of date(s) in these elements are
specified in fixed field element 06: Type of date/publication status. (For further details, see
the field 008 description in the MARC 21 Format for Bibliographic Data.)

15-17  Place of publication, production, or execution

For example:
pk# = Pakistan
cau = California (US)

(For a full list of codes used in these positions, see the MARC Code List for Countries.)

18-21

llustrations (up to 4 codes):
= no illustrations
= illustrations
= maps
= portraits
= charts
= plans
= plates
= music
= facsimiles
= coats of arms
= genealogical tables
= forms
= samples
= phonodisc, phonowire, etc.
= photographs
= illuminations
= no attempt to code
22 Target audience:
= unknown or not specified
= preschool
= primary
= pre-adolescent
= adolescent
= adult
= specialized
= general
= juvenile
= no attempt to code
23 Form of item:
# = none of the following
a = microfilm

—TT o3 TXT T oE hd 00 T ® H
|

— = 0O o O T o I
|
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24-27

28

29

— un = O O T

microfiche

= microopaque
= large print
= braille

regular print reproduction

= electronic
= no attempt to code

Nature of contents (up to 4):

c
I
z
0
u
|
C
0
1

#
a
b
c
d
e
f
g
i

J
k
I
m
n
(0]
p =
q
r
s
t
u
v
w
z
|
G
#
i
f
a
s
m

no specified nature of contents
abstracts/summaries
bibliographies (is one or contains one)

= catalogs
= dictionaries

encyclopedias

= handbooks
= legal articles

indexes

= patent document
= discographies

legislation

= theses
= surveys of literature

reviews
programmed texts

= filmographies

directories

= statistics
= technical reports

standards/specifications

= legal cases and notes
= law reports and digests
= treaties

no attempt to code

overnment publication:

not a government publication
international intergovernmental

= federal/national
= autonomous or semi-autonomous component

state, provincial, territorial, dependent, etc.

= multistate
= multilocal

local

= other type of government publication
= government publication -- level undetermined

unknown if item is government publication
no attempt to code

onference publication:

not a conference publication
conference publication

https://www.loc.gov/marc/umb/um07to10.html
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30

31

32

33

34

35-37

(For a full list of codes used in these positions, see the MARC Code List for Languages.)

38

39

17 of 18

| = no attempt to code

Festschrift:

0 = not a festschrift
1 = festschrift

| = no attempt to code
Index:

0 = noindex

1 = index present

| no attempt to code

Undefined (since 1990) (Earlier records may contain the values 0 or 1)
# = Undefined

| = no attempt to code

Literary form:

not fiction (not further specified)
fiction (not further specified)
comic strips

dramas

essays

novels

humor, satires, etc.

letters

short stories

mixed forms

poetry

speeches

unknown

no attempt to code

iography:

no biographical material
autobiography

individual biography

collective biography

= contains biographical information
= no attempt to code

Language:

A three-letter code. For example: eng fre ger spa rus ita

S TS, 20 ko

L 1 B S I R | | B 1 |

—To o oTQ *HWTOES o

Modified record:
# not modified
X

set)

shortened

"dashed-on™ information omitted

completely romanized/printed cards in script
completely romanized/printed cards romanized
no attempt to code

ataloging source:

O—o -~ aw

missing characters (because of characters unavailable in MARC character

https://www.loc.gov/marc/umb/um07to10.html
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= national bibliographic agency
= cooperative cataloging program
= other sources

= unknown

= no attempt to code

— c o O H®
|

[ Back to Top of Page ]

e —

[ Back to Table of Contents ] -- [ Continue to Part 11 ]

™ Library of Congress
Library of Congress Help Desk ( 10/27/2009 )
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Appendix C. Materials Considered

Exhibit Document

1037 Juneau, T. N. (1997). Micromachined dual input axis rate
gyroscope. Dissertation of University of California, Berkeley
(“Juneau”).

1037A Bibliographic and MARC records for Juneau, available at
https://search.library.berkeley.edu/permalink/01UCS BER/1thfj9n/a
Ima991005771689706532 from the University of California
Berkeley Library.

1037B Profile of the University of California, Berkeley Library, available at
https://librarytechnology.org/library/11; the website of the
University of California Berkeley Libraries, archived by Internet
Archive on December 12, 1998, available at
https://web.archive.org/web/19981212030542/http://www.lib.berkel
ey.edu/; and the webpage of library’s online catalog, Pathfinder,
archived by Internet Archive on January 17, 1999, available at
https://web.archive.org/web/19990117024322/http://sunsite2.berkel

ey.edu:8000/.

1037C WorldCat database record for Juneau, obtained from OCLC
FirstSearch (subscription required for access).

1037D “FirstSearch launched,” Library Systems Newsletter, November
1991, available at https://librarytechnology.org/document/4992/

1037E PQDT metadata record for Juneau, available at
https://www.proquest.com/dissertations-theses/micromachined-dual-
input-axis-rate-gyroscope/docview/304349726/se-
2?accountid=9940

1037F Front matter of vol. 59, no. 3 of Dissertation Abstract Index B and
the index records for Juneau in this issue, obtained from the
University of Wisconsin-Madison Library System.

1040 First page of Micromachined Vibratory rate gyroscope, WO
97/45699. (“WO 97/45699™)
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1044 G. C. Temes, L. E. Larson and K. W. Martin, State-of-the-art and
future prospects for analogue signal processing - A tutorial, 1988
IEEE International Symposium on Circuits and Systems, Espoo,
Finland, 1988, pp. 1655-1660 vol.2. (“Temes”)

1044A Copy of Temes, obtained from the University of Wisconsin-Madison
Library System.

1044B Bibliographic and MARC records for IEEE International
Symposium on Circuits and Systems, Espoo, Finland, whose 1988
Issue contains Temes, available at
https://search.library.wisc.edu/catalog/999582648602121 from the
online catalog of the University of Wisconsin-Madison Library
System.

1044C Profile of the University of Wisconsin-Madison Library System,
available at https://librarytechnology.org/library/2090

1044D Copyright registration record for 1988 International Symposium on
Circuits and Systems, Espoo, Finland that contains Temes. Available
at https://cocatalog.loc.gov/cgi-
bin/Pwebrecon.cgi?v1=10&ti=1,10&Search%5FArg=1EEE%20Inter
national%20Symposium%200n%20Circuits%20and%20Systems&S
earch%5FCode=TALL&CNT=25&PID=Bdib-
yYeznvNN_qgvinjMgCNi4cmCp6&SEQ=20250505165841&S1D=4
from the public catalog of the US Copyright Office.

1044E Bibliographic and MARC records for 1998 IEEE International
Symposium on Circuits and Systems cataloged as a book, available
at
https://search.lib.utexas.edu/permalink/01UTAU_INST/bel4ds/alma
991021409729706011 from the libraries of the University of Texas
at Austin.

1053 Crossbow. (1998, April). DMU-6X and DMU-VGX Silicon IMU
and Vertical Gyro. (“DMU™)

1053A Copy of DMU, archived by Internet Archive on June 29, 1998,
available at
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https://web.archive.org/web/19980629124810/http://www.xbow.co
m/pdf/DMU-6X.pdf

1057 Micromachined Vibratory rate gyroscope, WO 97/45699. (“WO
97/45699”)

1057A Copy of WO 97/45699, available from Patentscope, available at
https://patentscope.wipo.int/search/en/detail.jsf?docld=W01997045
699& cid=P11-MAD3ZF-29133-1

1057B Copy of WO 97/45699, available from Google Patents at
https://patentimages.storage.googleapis.com/c8/95/eb/b0cbad41e86
272/\W0O1997045699A2.pdf

1057C Bibliographic record for WO 97/45699, available at
https://patentscope.wipo.int/search/en/detail.jsf?docld=W01997045
699 from Patentscope, the WIPO Search Engine.

1057D PCT Gazette, July 1998 issue, available at
https://www.wipo.int/edocs/pctdocs/en/1998/pct 1998 26-

section2.pdf

1058 Lemkin, M. A. (1997). Micro accelerometer design with digital
feedback control. Dissertation of University of California, Berkeley.
(“Lemkin™)

1058A Bibliographic and MARC records for Lemkin, available at
https://search.library.berkeley.edu/discovery/fulldisplay?context=L
&vid=01UCS_BER:UCB&search_scope=DN_and_Cl&tab=Default
_UCLibrarySearch&docid=alma991005819629706532 from the
University of California Berkeley Libraries.

1058B Profile of the University of California, Berkeley Library, available at
https://librarytechnology.org/library/11; the website of the
University of California Berkeley Libraries, archived by Internet
Archive on December 12, 1998, available at
https://web.archive.org/web/19981212030542/http://www.lib.berkel
ey.edu/; and the webpage of library’s online catalog, Pathfinder,
archived by Internet Archive on January 17, 1999, available at
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https://web.archive.org/web/19990117024322/http://sunsite2.berkel
ey.edu:8000/.

1058C WorldCat database record for Lemkin, obtained from OCLC
FirstSearch (subscription required for access).

1058D “FirstSearch launched,” Library Systems Newsletter, November
1991, available at https://librarytechnology.org/document/4992/

1058E PQDT metadata record for Lemkin, available at
https://www.proquest.com/dissertations-theses/micro-accelerometer-
design-with-digital-feedback/docview/304345036/se-
2?accountid=9940

1058F Front matter of vol. 59, no. 3 of Dissertation Abstract Index B and
the index record for Lemkin in this issue, obtained from the
University of Wisconsin-Madison.

1059 Lu, C., Lemkin, M., & Boser, B. E. (1995, December). A monolithic
surface micromachined accelerometer with digital output, IEEE
Journal of Solid-State Circuits, 30(12), 1367-1373 (“Lu”)

1059A Copy of Lu, obtained from the Library of Congress.

1059B Bibliographic and MARC records for IEEE Journal of Solid-State
Circuits that contains Lu, available at https://lccn.loc.gov/89657065
from the online catalog of the Library of Congress.

1059C LOCIS: Library of Congress Information System, archived by
Internet Archive on May 24, 1997, available from
https://web.archive.org/web/19970524160715/http://library.usask.ca
/hytelnet/us3/us373.html

1059D Copyright registration record for 30(12) of IEEE journal of Solid-
State Circuits, available at https://cocatalog.loc.gov/cqi-
bin/Pwebrecon.cqi?v1=30&ti=26,30&Search%5FArg=1EEE%20Jou
rnal%200f%20Solid%2DState%20Circuits&Search%5FCode=TAL
L&CNT=25&PID=H2Ru8-OxHo8BNzKVHQQZW1t-
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zWhMu&SEQ=20250425114301&SID=1 from the public catalog of
the US Copyright Office.

1060 Yun, W., Howe, R. T., & Gray, P. R. (1992, June). Surface
micromachined, digitally force-balanced accelerometer with
integrated CMOS detection circuitry, in IEEE Solid-State Sensor
and Actuator Workshop Technical Digest (pp. 126-131). (“Yun™)

1060A Copy of Yun, obtained from Library of Congress.

1060B Bibliographic and MARC records for IEEE Solid-State Sensor and
Actuator Workshop Technical Digest, available at
https://lccn.loc.gov/91058232 from the online catalog of the Library
of Congress.

1060C LOCIS: Library of Congress Information System, archived by
Internet Archive on May 24, 1997, available from
https://web.archive.org/web/19970524160715/http://library.usask.ca
/hytelnet/us3/us373.html

1060D Copyright registration record IEEE Solid-State Sensor and Actuator
Workshop Technical Digest, available at
https://cocatalog.loc.gov/cqi-
bin/Pwebrecon.cgi?v1=3&ti=1,3&Search%5FArg=1EEE%20Solid%
2DState%20Sensor%20and%20Actuator%20Workshop&Search%5
FCode=TALL&CNT=25&PID=hcjuoHH5C8XnndwecullQ5Ir7h q
JGV&SEQ=20250505170146&SID=9 from the public catalog of
the US Copyright Office.

1063 Measurement Specialties. (1998, August). Accelerometer ACH-04-
08-05. Application Specification. 114-27002. 27 Aug 98 Rev A.
(“ACH-04-08-05")

1063A Website of the Piezo Film Technical Manual of Measurement
Specialties, archived by Internet Archive on February 21, 1999,
available at
https://web.archive.org/web/19990221083428/http://www.msiusa.co
m/piezo_film manual.htm; and Accelerometer ACH-04-08-05,
archived by Internet Archive on September 25, 2000, available at
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https://web.archive.org/web/20000925200945/http://www.msiusa.co
m/805spec3.pdf.

1063B Karki, J. (1998). Application report: 3-V accelerometer featuring
TLV2772, available at
https://www.ti.com/lit/an/slva040/slva040.pdf?ts=1746405483657 &
ref url=https%253A%252F%252Fwww.google.com%252F

1063C Measurement Specialties (1999, April). Piezo Film Sensors
Technical Manual. REV B. Available at
https://cdn.sparkfun.com/assets/d/a/a/b/b/Piezo_Film_Sensors Tech
nical_Manual.pdf

1063D Website of the Piezo Film Technical Manual of Measurement
Specialties, archived by Internet Archive on February 21, 1999,
available at
https://web.archive.org/web/19990221083428/http://www.msiusa.co
m/piezo_film manual.htm; and Part 11 of the technical manual,
archived by Internet Archive on September 25, 2000, available at
https://web.archive.org/web/20000925200634/http://www.msiusa.co
m/PART11-INT.pdf

1064 Analog Devices. ADXLO05. £1g to £5g Single Chip Accelerometer
with Signal Conditioning. (“ADXL05")

1064A A copy of ADXLOS5 archived by Internet Archive on November 6,
2015, available at
https://web.archive.org/web/20151106170116/https://www.analog.c
om/media/en/technical-documentation/obsolete-data-
sheets/66309706 ADXL05.pdf

1064B “Multi-Purpose Accelerometer Measures Low g Forces with 0.005g
Resolution [ADXLO05],” an Analog Devices press release on
ADXLO5 archived by Internet Archive on June 6, 1997, available at
https://web.archive.org/web/19970606212637/http://www.analog.co
m/publications/press/products/ADXL05_050195.html.

1064C Website for ADXLO5 archived by Internet Archive on June 6, 1997,
and available at
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https://web.archive.org/web/19970606201119/http://www.analog.co
m/products/sheets/ ADXL05.html

1064D Index pages of Wayback Machine that shows the website for
ADXLO5 at http://www.analog.com/products/sheets/ ADXL05.html
was archived starting June 6, 1997.

1065 Analog Devices. (1996). ADXL50* Monolithic Accelerometer With
Signal Conditioning datasheet. (“ADXL50”)

1065A A copy of ADXL50, archived by Internet Archive on July 7, 1997,
available at
https://web.archive.org/web/19970707142701/http://www.analog.co
m/pdf/adxI50.pdf.

App. A Hsieh-Yee CV

App. B Parts VII to X of Understanding MARC Bibliographic, available at
https://www.loc.gov/marc/umb/um07to10.html from the Library of
Congress.
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Micromachined dual input axis rate gyroscope / by Thor Nelson Juneau. - University of California Berkeley 4/23/25, 9:43 PM

DISSERTATION ’
Micromachined dual input axis rate gyroscope / by Thor

Nelson Juneau.

Juneau, Thor Nelson.

1997

Available at Northern Regional Library Facility Main (Gardner) Stacks (NRLF)
(308t 1997 795) >

Get It

Sign in to view request options and to access your account. 'EI SIGNIN

< BACK TO LOCATIONS
LOCATION ITEMS

Northern Regional Library Facility
Available , Main (Gardner) Stacks (NRLF) ; 308t 1997 795 Y —A
(1 copy, 1 available, 0 requests) -V

Item in place
P v
Loanable
Links
Display MARC Record[4 >
Details
24/7 chat
https://search.library.berkeley.edu/discovery/fulldisplay?context=L...DN_and_Cl&tab=Default_UCLibrarySearch&docid=alma991005771689706532 Page 10of 3
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Title

Creator /
Contributor

Publisher
Creation date
Format

Notes
Dissertation

Subject
Genre

Related titles

Source

Send to

EXPORT BIBTEX

Micromachined dual input axis rate gyroscope / by Thor Nelson Juneau. - University of California Berkeley

4/23/25, 9:43 PM

Micromachined dual input axis rate gyroscope / by Thor Nelson Juneau.

Juneau, Thor Nelson. »

1997.

1997

vii, 127 leaves : illustrations ; 28 cm

Includes bibliographical references (leaves 123-127).

Thesis (Ph. D. in Engineering-Mechanical Engineering)--University of
California, Berkeley, Dec. 1997.

Dissertations, Academic UCB Engineering 1991-2000.
dissertations

Academic theses

Théses et écrits académiques

Available in other form: Online version: Juneau, Thor Nelson.
Micromachined dual input axis rate gyroscope. 1997 >

Library Catalog

99 ® B B

CITATION ENDNOTE EASYBIB EXPORT RIS
DIRECT LINK EMAIL

https://search.library.berkeley.edu/permalink/01UCS_BER/1thfj9n/alma991
005771689706532

E COPY THE DIRECT LINK TO CLIPBOARD

https://search.library.berkeley.edu/discovery/fulldisplay?context=L...DN_and_Cl&tab=Default_UCLibrarySearch&docid=alma991005771689706532

Page 2 of 3
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Micromachined dual input axis rate gyroscope [/ by Thor Nelson Juneau. - University of California Berkeley 4/23/25, 9:43 PM

PRIVACY
ACCESSIBILITY
NONDISCRIMINATION

Berkeley

UNIVERSITY OF CALIFORNIA

https://search.library.berkeley.edu/discovery/fulldisplay?context=L...DN_and_Cl&tab=Default_UCLibrarySearch&docid=alma991005771689706532 Page 3 of 3
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MARC record of Micromachined dual input axis rate gyroscope by Thor Nelson
Juneau. Available at
https://search.library.berkeley.edu/discovery/sourceRecord?vid=01UCS_BER:UC
B&docld=alma991005771689706532&recordOwner=01UCS NETWORK,
copied from the online catalog of the University of California, Berkeley Libraries.

leader 01542ctm a22003377a 4500

001 9915363677406531

005 20250116213022.0

008 98062951997 XX a bm 000 O eng d
035 ##%a(CUY)UCB-b151334985-01ucs_ber

035 ##%$a(0ColLC)230741619 $z(0CoLC)39445822
035 ##%$a(0ColLC)ocn230741619

040 ##%aCUY $beng $cCUY $dOCLCQ $dOCLCO $dOCLCF $dOCLCO $dOCLCQ $dOCLCO
$dOCLCL $dOCLCQ

049 ##$aMAIN

090 ##3$b308t 1997 795 $9LOCAL

100 1#$%aJuneau, Thor Nelson.

245 10%aMicromachined dual input axis rate gyroscope / $cby Thor Nelson
Juneau.

264 #0$c1997.

300 ##davii, 127 leaves : $billustrations ; $c28 cm

336 ##$atext $btxt $2rdacontent

337 ##$aunmediated $bn $2rdamedia

338 ##$avolume $bnc $2rdacarrier

502 ##%aThesis (Ph. D. in Engineering-Mechanical Engineering)--University
of California, Berkeley, Dec. 1997.

504 ##$alncludes bibliographical references (leaves 123-127).

655 #7%adissertations. $2aat

655 #7%aAcademic theses $2fast

655 #7%aAcademic theses. $2lcgft
$0http://id.loc.gov/authorities/genreForms/gf2014026039

655 #7%aTheses et écrits académiques. $2rvmgf

690 ##$aDissertations, Academic $xUCB $xEngineering $y1991-2000. $9LOCAL
776 08%i0nline version: $aJuneau, Thor Nelson. $tMicromachined dual input
axis rate gyroscope. $d1997 $w(0CoLC)931666212

758 ##$i1has work: $aMicromachined dual input axis rate gyroscope (Text)

$1lhttps://id.oclc.org/worldcat/entity/E39PCXFPh9dJyTVHrpRbRw8JJ8
$4https://id.oclc.org/worldcat/ontology/hasWork

908 ##$aWorldCat Daily Updates 2022-09-06 $bWorldCat record variable
field(s) change: 040, 655

908 ##$aWorldCat Daily Updates 2023-11-22 $bWorldCat record variable
field(s) change: 040, 655

908 ##$aWorldCat Daily Updates 2025-01-16 $bWorldCat record variable
field(s) change: 040, 936, LDR

936 ##$aBATCHLOAD

968 ##$aReclvl: b Addate: 980629 Addid: ELA Moddate: 080825 Modid: XRF
$9LOCAL

996 ##$eGLADN151698270 $9LOCAL

996 ##%$ab151334985 $bUpdated: 02-19-21 $cCreated: 04-01-09 $dCatDate: 06-
29-98 $9LOCAL
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University of CaliforniaLibrary at Berkeley -- University of California

lof 2

libraries.org

A directory of libraries throughout the world
e Home »

e Libraries »

e Guides

e Documents

¢ Vendors »

e Products »

e News

e Procurement

¢ Member Login »

found 11 items where the item contains University of california berkeley. Showing item 2 of 11.

University of California Library at Berkeley
University of California -- Berkeley

<< prev

https://librarytechnology.org/library/11

hexoesearen [

Address: Doe Library, Campanile Way
Berkeley, California
94720-6000
United States

County: Alameda l

Phone: 510-643-4331
Connect to: Library Web Site/ Online Catalog

Library details: University of California Library at Berkeley is an Academic library.
This library is affiliated with University of California (view map) . The collection of
the library contains 16,217,948 volumes. The library circulates 707,825 items per
year. The library serves a population of 43,584 FTE Enroliment.

Permalink: ‘@ https://librarytechnology.org/library/11
(Use this link to refer back to this listing.)
Administration: The director of the library is Suzanne Wones .

Organizational structure: The library is part of a publicly-funded organization. It operates on
a Non-profit financial model.

Academic Level: The library Serves an educational institution at the University level. The
Carnegie Foundation designates this institution as: Doctoral Universities: Very
High Research Activity (level 15).

OARL

Affiliations: The library is a member of the Association of Research Libraries

Statistics Academic

Enrollment 43,584 FTE Students
Collection size 16,217,948 volumes
Annual Circulation 707,825 transactions

University of California Library at Berkeley

Go

Grade e
S-b Glade Way o
£ Lipa
m
w
(] @ Bancroft Library.
=5 )
2 2
2 E

e
caﬁ‘?ﬁn‘ ;&w

()

Wlheeler Hall Auditorium
gle Map data ©2025 Google &

map locationv’

Related Libraries

Other libraries with Carnegie class:
Doctoral Universities: Very High
Research Activity

Other members of University of
California

All members of the Association of
Research Libraries members
Directory of ARL Member
Libraries

Libraries located in Berkeley
(California)

Libraries located in Alameda county
(California)

View map of libraries in Alameda
County

4/23/25, 9:50 PM
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University of CaliforniaLibrary at Berkeley -- University of California

View Detailed Statistics

Technology Profile

Product Name Year Contracted
Current Automation System Alma 2019
Previous Automation System Millennium 2008
Previous Automation System Locally developed 1972
Discovery Service (w/index) Ex Libris CDI 2019
Previous Discovery Index EBSCO Discovery Service 2015
Discovery Interface Primo 2019
Authentication Service EZproxy 2017
Previous Authentication Service Locally Developed
Digital Collection Management TIND Digital Archive
Institutional Repository TIND IR

The library participates in the shared automation system provided by the University of
California (view map)

This library is responsible for the procurement of the library automation system.

View Privacy and Security Report

Identifiers
libraries.org ID 11
OCLC Symbol Ccuy
WorldCat Registry ID 5689

NCES LIBID 110635
Ringgold ID 1438

Record History: This listing was created on Jun 7, 1997 and was last modified on Apr 6, 2025.

Updates: Corrections or Updates? Registered members of Library Technology Guides can
submit updates to library listings in libraries.org. Registration is free and easy.
Already registered? login. Or, you can report corrections just by sending a message
to Marshall Breeding.

https://librarytechnology.org/library/11

¢ all Academic libs in California
About libraries.org

libraries.org is a free directory of libraries
throughout the world.

This directory is a component of Library
Technology Guides.

Please contact Marshall Breeding to report
corrections about information listed for this
library.

libraries.org Update this Entry Library Technology Guides

Maintained by Marshall Breeding

terms of service
Copyright 1994-2024

20f 2

4/23/25, 9:50 PM
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The UC Berkeley Libraries

lof 1

https://web.archive.org/web/19981212030542/http://www.lib.berkel ey.edu/

The Wayback Machine - https://web.archive.org/web/19981212030542/http://www.lib.berkel ey.edu:80/

The UCBerkeley Libraries

USING THE LIBRARIES
Help/FAQ
Guides (faculty, undergrad, visitor)
Hours
Instruction & Tours
Map
Starting_Your Research

LIBRARY SERVICES
Borrowing & Document Delivery
UC/UCB Patrons & non-UC
Online Inventory & Renewal
Photocopy Services
Other Library Services

UC BERKELEY
Campus & UC Information
Campus Web site

WEB SEARCHING
Search the UC Berkeley Library Web
Search the Internet
Other University & Library Web sites

( j LIST OF LIBRARIES
& COLLECTIONS

[ List of Libraries & Collections v J

What's New | - Holiday & M offitt closures

LIBRARY CATALOGS
Understanding Our Catalogs
UC Berkeley - Pathfinder or GLADIS
UC Systemwide - MELVYL® system:
web version or telnet

Other Online Library Catalogs

LIBRARY COLLECTIONS
Electronic Indexes & Abstracts
Berkeley Digital Library SunSITE
CD-ROM Caollections
Printed Collections - descriptions
New Acquisitions
2 INTERNET RESOURCES

Go to

BY ACADEMIC DISCIPLINE
| All Disciplines v

ELECTRONIC REFERENCE
RESOURCES

[AII Formats v ]

Goto

ADMINISTRATIVE
& STAFF MATERIALS

Goto

Copyright 1997-1998 by the UC Regents. All rights reserved.
Melvyl® isaregistered trademark of The Regents of the University of California.
Server http://www.lib.berkeley.edu/ maintained by webman@library.berkeley.edu
TheLibrary, University of California, Berkeley USA 94720-6000

(510) 643-9999

4/23/25, 10:01 PM
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Wayback Machine https://web.archive.org/web/19990117024322/http://sunsite2.berkeley.e...

The Wayback Machine - https://web.archive.org/web/19990117024322/http://sunsite2.berkel ey.edu:8000/

HEn Electronic Book Pilot Project - (UCB only)

The UCB Library has apilot project underway to evaluate the potential of electronic books for the campus
community. We have purchased several hundred e-books in the social sciences from a company called netLibrary
The books may be viewed in their entirety at computers connected to the UCB campus network. To see alist of
titles by author that are currently available, click here. After choosing a book of interest, click on the "electronic
location” 11Nk In the catalog record to connect to the tull text.

We are interested in your reaction to our e-book experiment. Did you find the book useful in its electronic version?
Comments may be sent to ebook@library.

Pathfinder isthe Web-browsable online public access catalog of the University of Californiaat Berkeley Library.
Pathfinder also serves as a Gateway to MELV Y L(tm) and many other databases besides the UCB library cataloc
itself, providing expanded access through a single online search system. Access to additional resources will be added
in the future.

Try new features in our Experimental version of Pathfinder. You can query all the Melvyl article databases with one
search. Also, several new databases from SilverPlatter are available through the Experimental Pathfinder intertace.

UCB L ogon Use the UCB Logon link at the left to logon to Pathfinder for additional services. At the moment the
only services available are the Baker Document Delivery Service and remote access to restricted databases such as
MAGS and Current Contents. We hope to make other services, like paging from storage, available soon. Please send
us your comments and suggestions! Just click on the Comments button in the toolbar at the top of any page.

Until the Cour se Reserves, Renewal, and I nventory services are available in Pathfinder, the links at the left will
take you to the standard GLADI S catal og for those features.
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FirstSearch: Libraries that Own Item
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https:./firstsearch-ocl c-org.usl.proxy.openathens.net/WebZ/FSFETCH ...

FirstSearch

University Libraries

| Back to CUA Libraries

Libraries that Own Item
e This screen shows libraries that own the item you selected.

Staff View | My Account | Options | Comments |

Home Databases Searching Results
Exit | Hide tips
List of Records Detailed Record Marked Records Saved Records [ Go to page v J
@ g h ® Current database: WorldCat Total Libraries: 1 gj\WOrldCat'
E-mail Print Return Help

Title: Micromachined dual input axis rate gyroscope Author: Juneau, Thor Nelson Accession
Number: 230741619

Libraries with Item: "Micromachined dual input ..."( Record for Iltem | Get This ltem )
Location  Library Code
US,CA  UNIV OF CALIFORNIA BERKELEY LIBR cuy

Record for Item: "Micromachined dual input ..."( Libraries with Item )

Availability:

External Resources:

More Like This:

Title: Micromachined dual input axis rate gyroscope /
Author(s): Juneau, Thor Nelson.
Year: 1997
Description: vii, 127 leaves : illustrations ; 28 cm
Dissertation: Thesis (Ph. D. in Engineering-Mechanical Engineering)--University of
California, Berkeley, Dec. 1997.
Language: English
SUBJECT(S)
Genre/Form: dissertations.
Academic theses
Academic theses.
Théses et écrits académiques.
Note(s): Includes bibliographical references (leaves 123-127).
General Info: Other format available: Online version:; Juneau, Thor Nelson.;

Responsibility:
Material Type:

GET THIS ITEM

Check the catalogs in your library.

® Libraries worldwide that own item: 1

* Find it@CU Find or Request It at CU
* |LL@cu Requestit via ILL
FIND RELATED

Search for versions with same title and author | Advanced options ...

Micromachined dual input axis rate gyroscope.; 1997
by Thor Nelson Juneau.

Thesis/dissertation (deg); Manuscript (mss)
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Document Type:
Date of Entry:
Update:
Accession No:

Database:

Book; Archival Material
19980629

20250116

OCLC: 230741619
WorldCat

https:./firstsearch-ocl c-org.usl.proxy.openathens.net/WebZ/FSFETCH ...

8 & 0

Current database: WorldCat Total Libraries: 1 g‘;\WorldCat

E-mail Print Return Help
English | Espafiol | Frangais | | | |
Options | Comments | Exit
~ ©1992-2025 OCLC
®0CLC Terms & Conditions

For information on how your personal data is processed when you use FirstSearch, please see your institution's privacy policy.
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FirstSearch launched -- [Library Technology Guides) https://librarytechnol ogy.org/document/4992/

Library Technology Guides

Document Repository

e Home »

e Libraries »

e Guides

e Documents

e Vendors »

e Products »

e News

e Procurement

¢ Member Login »

ISSN 0277-0288

Library Systems

Published by Library Technology Reports ®* American Library Association
50 East Huron Street, Chicago, lllinois 60611

F
Newsletter

FirstSearch launched
Library Systems Newsletter [November 1991]

oy sn

wmee A new online reference tool for end-users is now available from OCLC. The FirstSearch Catalog is a relatively low-cost, easy-to-
use reference system that library patrons can use to search the OCLC Online Union Catalog, as well as a variety of reference
data bases.

The FirstSearch interface was designed by OCLC staff for end-users and it provides simple directions for selecting the data
base to be searched and type of search desired--subject, author, title, or other specific indexes. Online help is extensive.

Six data bases are currently mounted on FirstSearch: WorldCat, the 24-million-record OCLC Online Union Catalog with its more
than 400 million location listings; ERIC (Educational Resources Information Center); GPO Monthly Catalog; Consumers Index to Product
Evaluations; BIOSIS/FS, a data base created for FirstSearch that is derived from the Biological Abstracts portion of BIOSIS Previews; and Mini
GeoRef, the most recent five years of GeoRef. Additional data bases will be added regularly, including 17 H.W. Wilson Company data bases.
FirstSearch is priced by the search, with an institution's per-search price determined by the total number of searches purchased. The per-search
price ranges from $.45 when 80,000 or more searches are purchased, to $.90 when 500 searches are purchased. Searches are sold in blocks of
500.

Libraries have the option to purchase FirstSearch cards for distribution to patrons in denominations of 10 or 25 searches per card. Libraries may
offer FirstSearch as a free service or recoup costs by charging for FirstSearch cards or passwords.

Patrons with Internet access can use FirstSearch from terminals in their homes or offices with either their assigned FirstSearch authorization and
password or their FirstSearch card.

Personal Computers or OCLC workstations can be used to access FirstSearch, as well as several telecommunications methods: OCLC dedicated-
line, dial access, or the Internet. Institutions may also offer FirstSearch via their Online Public Access Catalog or Local Area Network, linked to
OCLC with an OCLC Communications Controller.

Hours of operation for the service are: 6 a.m. to 10 p.m., Monday through Friday, and 8 a.m. to 8 p.m., Saturday, Eastern Time. Additionally,
Internet access is available on Sundays from noon to 8 p.m., Eastern Time.

It is currently available to OCLC member institutions that contribute to the OCLC Online Union Catalog: full members, tapeloading members, Major
Microforms and CONSER participants, Serials Union List participants, and Selective Users. It is also available to library schools. As of late October,
more than 80 libraries were using FirstSearch. If OCLC is able to up several thousand libraries, it will dramatically broaden its revenue base. Thus
assuring greater long-term financial stability for the bibliographic utility.

The cost of FirstSearch data bases is not only lower than that offered by Dialog and other data base services, but appears to be cost competitive
with CD-ROM technology.

[Contact: OCLC, Inc., 6565 Frantz Road, Dublin, OH 43017-3395; (614) 764-4000; Fax (614) 764-6096.]
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Micromachined dual input axis rate gyroscope - ProQuest https://www.proguest.com/docview/304349726/abstract/383F5167CF2...

lof 4

Full Text | Dissertation or Thesis

Micromachined dual input axis rate gyroscope
Juneau, Thor Nelson. University of California, Berkeley ProQuest

Dissertations & Theses, 1997.9826975.

Abstract

The nele%l for inexpensive yet reliable angular rate sensors in fields
ranging from automotive to consumer electronics has motivated prolific
micromachined rate gyroscope research. The vast majority of research
has focused on single input axis rate gyroscopes based upon either
translational resonance, such as tuning forks, or structural mode
resonance, such as vibrating rings. However, this work presents a novel,
contrasting approach based on angular resonance of a rotating rigid rotor
suspended by torsional springs. The inherent symmetry of the circular
design allows angular rate measurement about two axes simultaneously,
hence the name micromachined dual-axis rate gyroscope. The underlying
theory of operation, mechanical structure design optimization, electrical
interface circuitry, and signal processing are described in detail. Several
operational versions were fabricated using two different fully integrated
surface micromachining processes as proof of concept.

The heart of the dual-axis rate gyroscope is a $\sim$2 $\mu$m thick
polysilicon disk or rotor suspended above the substrate by a four beam
suspension. When this rotor in driven into angular oscillation about the
axis perpendicular to the substrate, a rotation rate about the two axes
parallel to the substrate invokes an out of plane rotor tilting motion due
to Coriolis acceleration. This tilting motion is capacitively measured and
on board integrated signal processing provides two output voltages
proportional to angular rate input about the two axes parallel to the
substrate.

The design process begins with the derivation of gyroscopic dynamics.
The equations suggest that tuning sense mode frequencies to the drive

4/23/25, 9:21 PM
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oscillation frequency can vastly increase mechanical sensitivity. Hence the
supporting four beam suspension is designed such that electrostatic
tuning can match modes despite process variations. The electrostatic
tuning range is limited only by rotor collapse to the substrate when
tuning-voltage induced electrostatic forces over power the beam
suspension. Multivariable design optimization is used to maximize
performance given process constraints.

All electronics needed to sustain rotor oscillation, control oscillation
amplitude, sense rotor tilting due to Coriolis acceleration, and process
sense signals to produce voltage outputs are explained. A voltage
controlled oscillator slaved to the structure oscillation through a phase-
Iock—lo|($ is used as the master clock to produce all signals needed for
signal processing and amplitude control. Thus, the micromachine serves
as both a rotation sensor and a frequency reference. Final versions
fabricated by Sandia National Laboratory were fully integrated and
therefore required only passive components and electrical sources off-
chip.

Without electrostatic tuning, dual-axis rate gyroscopes achieved 0.1$
\sp\circ$/sec/$\sqrt{Hz}$ noise level. This provided automotive grade
performance of approximately 1$\sp\circ$/sec noise floor over a 100 Hz
bandwidth. Electrical tuning decreased noise to below 0.02%\sp\circ$/sec/
$\sqrt{Hz}.$ However, open-loop operation with nearly matched sense
and drive modes can result in higher cross-axis sensitivity, scale factor
drift, and phase errors. Closed-loop feedback methods which alleviate
these problems as well as reduce offset drift due to quadrature error are
presented as future directions.

Less~

Details

Subject Mechanical engineering;

Aerospace materials;
Electrical engineering;
Aerospace engineering

Classification 0548: Mechanical engineering
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Not seeing results?

Citations for this document are not yet available, but new
content is being added every day.

What can | do?

Select another dissertation that has references from your
search results or start a new search. Visit our support
article for more information.

1€

Contact CatholicU Libraries cya

Copyright © 2025 ProQuest LLC.
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INTRODUCTION

Dissertation Abstracts International (DAI) is published
monthly by UMI Company and includes abstracts of doctoral
dissertations submitted to UMI by 550 participating institu-
tions in North America and throughout the world.

Each author-prepared abstract, up to 350 words in length,
describes in detail the original research project on which the
dissertation is based. Most of the approximately 45,000
dissertations published by UMI each year are abstracted in
DAI and may be purchased in microform or as paper copies.

DAI is published in three sections:
Section A—The Humanities and Social Sciences

I — Communications and the Arts
IT — Education
III — Language and Linguistics
IV — Philosophy Religion and Theology
V — Social Sciences

Section B—The Sciences and Engineering
I — Biological Sciences
IT — Earth Sciences
III — Health and Environmental Sciences
IV — Physical Sciences
V — Psychology

Section C—Worldwide

Section C—Worldwide (formerly European Abstracts) is
published quarterly and includes abstracts of dissertations in
all disciplines accepted for doctoral and post-doctoral degrees
at institutions throughout the world. Most of these disserta-
tions are not available from UMI; those which are for sale are
also listed in Section A or B. Beginning with Volume 50
(Spring 1989), DAI—C was expanded to include institutions
worldwide.

Arrangement of Entries

Entries in Dissertation Abstracts International are grouped by
author-selected subject. The subject categories are listed else-
where in these introductory pages. Not every subject category

Dissertation Abstracts International

will appear in every issue of DAL Within each category or
subcategory, entries are arranged alphabetically by author.

Bibliographic Data

All bibliographic data relating to a dissertation appear at the
head of an entry. The abstract then follows. Each entry

contains the following essential information:
« Title

* Author's name

* Degree and date earned

« Institution granting the degree

» Number of pages in the original dissertation
« Reference to location of abstract in DAI

* Dissertation adviser

* UMI order number

Indexes

Each issue of DA includes two indexes, both of which follow
the main abstract text:

Keyword Index. A keyword is a significant word which
appears in the dissertation title. Each keyword is followed
in the index by citations in alphabetic sequence.

Author Index. Each entry in the Author Index includes a
DAI page and section reference. A Cumulative Author
Index of Sections A and B combined is published annually

at the end of the volume year (July-June).

Participating Institutions

Academic institutions join UMI's publishing program on an
ongoing basis. Some schools publish all of their dissertations,
while others choose to publish only current ones. Disserta-
tions accepted by British institutions are made available
through UMI in association with The British Library. A
comprehensive list of participating institutions is located
elsewhere in this introductory section.
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UMI

UMI Dissertation Services is a program of publishing, bib-
liographic, and copy services which enables the researcher to
locate doctoral dissertations, and to acquire copies of those
manuscripts published by UMI. The foundation on which
these services are structured is UMI’s comprehensive disser-
tation database, one of the largest and most widely used

bibliographic information files in the world.

The Dissertation Database

UMTI’s dissertation database is a computerized file contain-
ing bibliographic citations to over 1.5 million North Ameri-
can doctoral dissertations dating back to 1861. In addition,
citations to over 70,000 masters theses are included. More
than 45,000 dissertation citations and 12,000 masters thesis
citations are added to UMI’s dissertation database each year.
New citations are entered into the database each month.

There are a number of ways to search the dissertation
database for citations. Following is a brief outline of UMI’s
Search Services.

Database and Online Search Services

Dissertations Direct is a computerized search specifically
designed for collection development. By working with UMI’s
editorial and database experts, libraries and research centers
can identify areas of special interest and create a customized
collection.

Dissertation Abstracts Online electronically reproduces the
full text of abstracts published since July 1980. Updated
monthly, this online service includes both current abstracts
and UMI’s entire dissertation database dating back to 1861.
As with the printed issues of Dissertation Abstracts Interna-
tional, the online service provides author-prepared summa-
ries, approximately 350 words in length, which describe in
detail the original research projects on which the disserta-
tions are based.

DISSERTATION SERVICES

With access to BRS, Data-Star, Dialog®, OCLC EPIC, and
STN® online information search services, researchers can
conduct a direct and immediate search of UMI’s dissertation
database. Researchers can order dissertation copies directly
through their terminal by using the DIALOG Dialorder ser-
vice or BRS ORDER or the OCLC ILL subsystem.

Dissertation Abstracts Ondisc

Researchers can now search the dissertation database inde-
pendently—using Dissertation Abstracts Ondisc. Disserta-
tion Abstracts Ondisc uses CD-ROM technology to provide
information from over 1.5 million doctoral dissertations and
masters theses. Researchers access this information using an
IBM XT, AT, or compatible microcomputer with a minimum
of 640 kb RAM.

Dissertation Abstracts Ondisc includes both bibliographic
citations and 350-word abstracts for titles published since July
1980—just as they appear in Dissertation Abstracts Interna-
tional. In addition, bibliographic citations are included for
dissertations prior to July 1980—dating as far back as 1861.
Annual subscriptions and backfile discs are available. UMI
adds approximately 55,000 new titles each year, with current
abstracts delivered ondisc twice each year with your annual
subscription.

Printed Reference Tools

UMTI’s Comprehensive Dissertation Index is the definitive
reference source for researchers who prefer to use a printed
source to conduct their search. Available in most academic
and institutional libraries, CDI is the only definitive printed
reference to almost every doctoral dissertation accepted in
North America since 1861. CDI supplements are published
annually in both library-bound volumes and on microfiche.
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The landmark 37-volume CDI 1861-1972 lists more than
417,000 dissertations under keyword headings and within a
separate author index. The CDI Ten-Year Cumulation 1 973-
1982 cites nearly 351,000 dissertations in a 38-volume single-
source reference and the CDI Five-Year Cumulation 1983-
7987 includes over 162,000 citations in 22 volumes. To-
gether, these powerful bibliographic tools allow access to
approximately 930,000 dissertations spanning more than 125
years with just three separate searches. CDI supplements are
published annually in both library-bound volumes and on
microfiche.

Dissertation Abstracts Internationalis the authoritative source
for concise, author-written summaries of current doctoral
dissertations. Each abstract describes the dissertation in de-
tail, enabling researchers to isolate and evaluate research
trends. Monthly issues of DAI include approximately 3,500
abstracts grouped by subject and printed in two separate
sections: Section A—The Humanities and Social Sciences,
and Section B—The Sciences and Engineering. Section C—
Worldwide (formerly European Abstracts)—is published quar-
terly.

Masters Abstracts International, published bimonthly, pro-
vides 150-word, author-prepared abstracts of master’s theses.

Research Abstracts, published bimonthly, includes 300-word
author-prepared summaries of post-doctoral and non-degree
published research in such special subjects as psychology and
education. Beginning with 1991 issues, Research Abstracts is
published as an addendum to Masters Abstracts International.

American Doctoral Dissertations, published annually on an
academic-year basis, is arranged by subject category, institu-
tion, and author. It is compiled for The Association of Re-
search Libraries.

UMI also makes available a number of special subject bibliog-
raphies and catalogs to assist researchers in locating relevant
dissertations and master’s theses. For information on subject
catalogs, call 1-800-521-0600, extension 3736.

Hlustrations and Oversized Maps

UMI offers detailed glossy reprints of illustrations and over-
sized maps included in dissertation copies. New photographic
technology makes these reproductions available for research,
teaching, presentation, or display purposes. Oversized maps
are reproduced as 17" x 23" black-and-white glossy prints or
close-up 35mm slides. lllustrations and photographs are repro-
duced as black-and-white 6" x 9" glossy prints.

ment forms, please write to:

Dissertation and Master’s Thesis Publishing

Any dissertation or master’s thesis successfully submitted for a doctoral or post-
doctoral degree may be published by UMI, whether or not it has previously
appeared in print. No limit is placed on the age of the dissertation. For a nominal
fee, UMI will film, store, and publish microform or paper copies of your disserta-
tion or master’s thesis literature. In addition, authors of dissertations published by
UMI receive royalty payments based on annual sales. For guidelines and agree-

Dissertation Services
300 North Zeeb Road
Ann Arbor, Michigan 48106-1346 U.S.A.
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How To ORDER
DISSERTATION AND MASTER S THESIS COPIES

Ordering Information

Dissertations and master’s theses available from UMI Com-
pany are indicated by an order number at the end of the entry.
When ordering dissertation or master’s thesis copies from
UMLI, include the entire order number, author’s last name,
complete title of dissertation or thesis.

The prefix "BRD-" at the beginning of the order number
indicates a dissertation from a British university which re-
quires completion of a Thesis Declaration Form (TDF). This
form is the lower portion of the special pricing page for
British dissertation copies.

If no order number appears at the end of the‘entry, the
dissertation or thesis is not available from UMI. For further
information, contact the institution granting the degree.

Dissertation and Master’s Copies

All doctoral dissertations, master’s theses, and other research
documents published by UMI are preserved on film. The
original manuscript is returned to the author or to the institu-
tion awarding the degree. When an order is placed through
UM, the complete research document is individually repro-
duced on paper or in microform, using the master film copy.
This is called on-demand publishing. On-demand publishing
allows UMI to store vast amounts of information materials in
its vaults while retaining the capability of publishing in the
format of choice as soon as an order is placed.

Dissertation and master’s thesis copies are available in the
following formats:

1) Soft cover paper copies

2) Hard cover paper copies

3) 35mm positive microfilm

4) 98-page positive microfiche (for all titles published from
1976 forward)

vi

Detailed glossy reprints or 35mm slides are available for
recently published manuscript illustrations and oversized
maps. See the section “UMI Dissertation Services” for addi-
tional information.

Payment

U.S. and Canadian institutions will be billed when orders are
shipped. Order on standard purchase order forms, and in-
clude purchase order number and tax exemption number (if
applicable).

Individual orders must include check, money order, or com-
plete credit card information (American Express, Master-
Card, or Visa number, expiration date, signature, and tele-
phone number). If payment is made by check or money order,
see “Price Information” for shipping and handling charges or
call UMI at the number given below.

Toll-Free Ordering Service

Customers within the United States, please call UMI toll free
at 1-800-521-3042 to place your order. From Canada, call toll
free 1-800-343-5299. Ask for a UMI Dissertations
Order Representative.

Outside the U.S. and Canada, mail your order to UMI at the
address given below, or contact the UMI sales representative
in your area for additional information.

UMI Dissertation Services
300 North Zeeb Road
Ann Arbor, Michigan 48106-1346 U.S.A.
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SUBJECT CATEGORIES

THE HUMANITIES AND SOCIAL SCIENCES

Communications and the Arts
Architecture

Art History

Cinema

Dance

Design and Decorative Arts
Fine Arts

Information Science
Journalism

Landscape Architecture
Library Science

Mass Communications
Music

Speech Communication
Theater

Education

Education
General
Administration
Adult and Continuing
Agricultural
Art
Bilingual and Multicultural
Business
Community College
Curriculum and Instruction
Early Childhood
Educational Psychology
Elementary
Finance
Guidance and Counseling
Health
Higher
History of
Home Economics
Industrial
Language and Literature
Mathematics
Music
Philosophy of
Physical
Reading
Religious
Sciences
Secondary
Social Sciences
Sociology of
Special
Teacher Training
Technology

Tests and Measurements
Vocational
Language, Literature and Linguistics
Language
General
Ancient
Linguistics
Modem
Literature
General
Classical
Comparative
Medieval
Modern
African
American
Asian
Canadian (English)
Canadian (French)
Caribbean
English
Germanic
Latin American
Middie Eastern
Romance
Slavic and East European

Philosophy, Religion and Theology
Philosophy
Religion
General
Biblical Studies
Clergy
History of
Philosophy of
Theology

Social Sciences
American Studies
Anthropology
Archaeology
Cultural
Physical
Business Administration
General
Accounting
Banking
Management
Marketing
Canadian Studies

vil

Economics
General
Agricultural
Commerce-Business
Finance
History
Labor
Theory
Folklore
Geography
Gerontology
History
General
Ancient
Medieval
Modern
Black
Church
African
Asia, Australia and Oceania
Canadian
European
Latin American
Middle Eastern
United States
History of Science
Law
Political Science
General
International Law and Relations
Public Administration
Recreation
Social Work
Sociology
General
Criminology and Penology
Demography
Ethnic and Racial Studies
Individual and Family Studies
Industrial and Labor Relations
Public and Social Welfare
Social Structure and Development
Theory and Methods
Transportation
Urban and Regional Planning
Women’s Studies
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SUBJECT CATEGORIES

THE SCIENCES AND ENGINEERING

Biological Sciences
Agriculture
General
Agronomy
Animal Culture and Nutrition
Animal Pathology
Fisheries and Aquaculture
Food Science and Technology
Forestry and Wildlife
Plant Culture
Plant Pathology
Plant Physiology
Range Management
Soil Science
Wood Technology
Biology
General
Anatomy
Animal Physiology
Biostatistics
Botany
Cell
Ecology
Entomology
Genetics
Limnology
Microbiology
Molecular
Neuroscience
Oceanography
Radiation
Veterinary Science
Zoology
Biophysics
General
Medical

Earth and Environmental Sciences
Biogeochemistry
Environmental Sciences
Geochemistry

Geodesy

Geology

Geophysics

Hydrology

Mineralogy
Paleobotany
Paleoecology
Paleontology
Paleozoology
Palynology

Physical Geography

Physical Oceanography
Health Sciences
Health Sciences

General

Audiology

Dentistry

Education

Health Care Management
Human Development
Immunology

Medicine and Surgery
Mental Health

Nursing

Nutrition

Obstetrics and Gynecology
Occupational Health and Safety
Oncology

Ophthalmology

Pathology

Pharmacology

Pharmacy

Public Health

Radiology

Recreation

Rehabilitation and Therapy
Speech Pathology
Toxicology

Home Economics

Physical Sciences
Pure Sciences

Chemistry
General
Agricultural
Analytical
Biochemistry
Inorganic
Nuclear
Organic
Pharmaceutical
Physical
Polymer
Radiation
Mathematics
Physics
General
Acoustics
Astronomy and Astrophysics
Atmospheric Science
Atomic
Condensed Matter

Electronics and Electricity
Elementary Particles and High Energy
Fluid and Plasma
Molecular
Nuclear
Optics
Radiation
Statistics

Applied Sciences

Applied Mechanics
Computer Science
Engineering

General

Aerospace

Agricultural

Automotive

Biomedical

Chemical (includes ceramics and fuel)

Civil

Electronics and Electrical

Environmental

Industrial

Marine and Ocean

Materials Science

Mechanical

Metallurgy

Mining

Nuclear

Packaging

Petroleum

Sanitary and Municipal

System Science
Geotechnology
Operations Research
Plastics Technology
Textile Technology

Psychology
Psychology

General
Behavioral
Clinical
Cognitive
Developmental
Experimental
Industrial
Personality
Physiological
Psychobiology
Psychometrics
Social

To order dissertation copies call UMI toll free at
1-800-521-3042.

Call toll free 1-800-343-5299 from Canada

1-800-521-3042

viii
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Participating institutions have joined UMI’s publishing
program at various times, and additional schools are joining
the program on an ongoing basis. Some of the participating
institutions publish all of their dissertations, while others
choose to publish only current dissertations. In addition, UMI
publishes only the abstract for some institutions; no publica-
tion number is listed for those titles. Please contact the
institution directly to purchase dissertation copies.

Rheinisch-Westfilische Technische Hochschule
Aachen (Germany)

Arhus Universitet (Denmark)

University of Aberdeen (United Kingdom)

Abo Akademi (Finland)

Academy of Sciences of the USSR (USSR)

Adelphi University

Adelphi University, The Institute of Advanced Psychological
Studies

Adelphi University, School of Social Work

Adler School of Professional Psychology

Air Force Institute of Technology

Université d’Aix-Marseille I (France)

The University of Akron

The University of Alabama

University of Alabama at Birmingham

The University of Alabama at Birmingham School of Public
Health

University of Alabama in Huntsville

University of South Alabama

University of Alaska Fairbanks

Albany Medical College of Union University

University of Alberta (Canada)

Alfred University

Universidad de Alicante (Spain)

The American University

American Baptist Seminary of the West

American Conservatory of Music

American International College

Universiteit van Amsterdam (The Netherlands)

Vrije Universiteit, Amsterdam (The Netherlands)

Andrews University

University College of North Wales, School of Ocean Sciences,
Anglesey (United Kingdom)

Annenberg Research Institute

Antioch University/New England Graduate School

Universitaire Faculteiten Sint-Ignatius te Antwerpen (Belgium)

Universitaire Instelling Antwerpen (Belgium)

Aquinas Institute

The University of Arizona

Arizona State University

Northern Arizona University

University of Arkansas

University of Arkansas at Little Rock

University of Arkansas for Medical Sciences

PARTICIPATING
INSTITUTIONS

Arkansas State University

Asbury Theological Seminary

Aston University (United Kingdom)

Ethniko Metsovio Polytechneio (Athens, Greece)

National and Capodistrian University of Athens (Greece)
Athinisin Ethnikon kai Kapodistriakon Panepistimion (Greece)
Atlanta University

Auburn University

University of Auckland (New Zealand)

Australian National University (Australia)

Ball State University

Cooperative Doctoral Program, Ball State and Indiana
Universities

Cooperative Doctoral Program, Ball State and Purdue Universities

Universitat de Barcelona (Spain)

Bar-Ilan University (Israel)

Barry University School of Social Work

University of Bath (United Kingdom)

Baylor University

Baylor College of Medicine

Queen’s University of Belfast (Northern Ireland)

Universitetet i Bergen (Norway)

Freie Universitit Berlin (Germany)

Universitit Bern (Switzerland) .

Bethel Theological Seminary

Bilkent Universitesi (Turkey)

Biola University

University of Birmingham (United Kingdom)

Ruhr-Universitit Bochum (Germany)

Boston College

Joint Program Boston College and Andover Newton Theological

School -

Boston University

Boston University School of Theology

Université de Bourgogne (France)

Bowling Green State University

University of Bradford (United Kingdom)

Bradley University

Brandeis University

Brandeis University, The Florence Heller Graduate School for
Advanced Studies in Social Welfare

Brantridge Forest School (United Kingdom)

Université de Bretagne Occidentale (France)

University of Bridgeport

Brigham Young University

Brighton Polytechnic (United Kingdom)

University of Bristol (United Kingdom)

The University of British Columbia (Canada)

Brown University

Brunel University (United Kingdom)

Bryn Mawr College

Bryn Mawr College, The Graduate School of Social Work and
Social Research

University of Buckingham (United Kingdom)
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Cairo University (Egypt)

University of California, Berkeley

University of California, Berkeley with the University of
California, San Francisco

University of California, Berkeley and San Diego State University

University of California, Berkeley with San Francisco State
University

University of California, Davis

University of California, Davis and San Diego State University

University of California, Irvine

University of California, Los Angeles

University of California, Los Angeles and California State
University, Los Angeles

University of California, Riverside

University of California, Riverside and San Diego State
University

University of California, San Diego

University of California, San Diego and San Diego State
University

University of California, San Francisco

University of California, Santa Barbara

University of California, Santa Cruz

University of Southern California

California Institute of Integral Studies

California Institute of Technology

California School of Professional Psychology - Berkeley/Alameda

California School of Professional Psychology - Fresno

California School of Professional Psychology - Los Angeles

California School of Professional Psychology - San Diego

California School of Professional Psychology - San Francisco

Camborne School of Mines (United Kingdom)

University of Cambridge (United Kingdom)

Campbell University

Canadian Theological Seminary (Canada)

Caribbean Center for Advanced Studies (Puerto Rico)

Carleton University (Canada)

Camegie-Mellon University

Case Western Reserve University

Case Western Reserve University (Health Sciences)

The Catholic University of America

Université Catholique de Louvain (Belgium)

Chalmers Tekniska Hogskola (Sweden)

National Chiao Tung University (Taiwan)

The University of Chicago

Chicago School of Professional Psychology

International Christian University (Japan)

University of Cincinnati

City University of New York

The Claremont Graduate School

The Claremont Graduate School and San Diego State University

School of Theology at Claremont

Clark University

Clark Atlanta University

Clarkson University

Clemson University

Cleveland State University

University of Colorado at Boulder

University of Colorado at Colorado Springs

University of Colorado at Denver Graduate School of Public
Affairs

University of Colorado Health Sciences Center

University of Northern Colorado

Colorado State University

Colorado School of Mines

Columbia University

Columbia University Teachers College

Universidad Pontificia ‘Comillas’ (Spain)

Concordia University (Canada)

The University of Connecticut

The Cooper Union for the Advancement of Science and Art
Cornell University

Cornell University Medical College

Council for National Academic Awards (United Kingdom)
Cranfield Institute of Technolology (United Kingdom)

University of Dallas

Dallas Theological Seminary

Polytekniske Laereanstalt, Danmarks Tekniske
Hgjskole (Denmark)

Technische Hochschule Darmstadt (Germany)

Dartmouth College

The University of Dayton

University Medical School of Debrecen (Hungary)

Debreceni Orvostudoményi Egyetem (Hungary)

University of Delaware

University of Delhi (India)

Delta State University

University of Denver

DePaul University

University of Detroit Mercy

Université de Dijon (France)

Dominican House of Studies

Drake University

Drew University

Drexel University

The Dropsie College

Duke University

University of Dundee (United Kingdom)

Dundee College of Technology (United Kingdom)

Duquesne University

University of Durham (United Kingdom)

University of East Anglia (United Kingdom)

East Carolina University

The Eastern Baptist Theological Seminary

Ecole Polytechnique Fédéral de Lausanne (Switzerland)

University of Edinburgh (United Kingdom)

Technische Universiteit Eindhoven (The Netherlands)

Emory University

Erasmus Universiteit Rotterdam (The Netherlands)

Friedrich-Alexander-Universitit Erlangen-Niirnberg (Germany)

University of Essex (United Kingdom)

Athinisin Ethnikon Metsovion Polytechnion (Greece)

Institut Européen d’ Administration des Affaires (France)

Unibertsitatea del Pais Vasco/Euskal Herriko Unibertsitatea
(Spain)

University of Exeter (United Kingdom)

Fairleigh Dickinson University

The Fielding Institute

Fletcher School of Law and Diplomacy (Tufts University)
Flinders University of South Australia (Australia)
University of Florida

University of Central Florida

University of South Florida

The Florida State University

Florida Atlantic University

Florida Atlantic University and University of Central Florida
Florida International University

Florida Institute of Technology

Fordham University
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Forest Institute of Professional Psychology

Free Univ. (The Netherlands) and Inst. for Christian Studies
(Canada)

Albert-Ludwigs-Universitit Freiburg (Germany)

Freie Universitédt Berlin (Germany)

Gallaudet University

Garrett-Evangelical Theological Seminary

Garrett-Evangelical Theological Seminary with Northwestern
University

Universite de Genéve (Switzerland)

Rijksuniversiteit te Gent (Belgium)

George Fox College

George Mason University

The George Washington University

Georgetown University

Georgetown University Medical Center

University of Georgia

Georgia State University

Georgia Institute of Technology

Georgia Institute of Technology, The George W. Woodruff
School of Mechanical Engineering

Georgia School of Professional Psychology

University of Ghana (Ghana)

University of Glasgow (United Kingdom)

Georg-August-Universitit Gottingen (Germany)

Golden Gate University

Golden Gate Baptist Theological Seminary

Gonzaga University

Goteborgs Universitet (Sweden)

Graduate Theological Union

Graduate Theological Union and University of California,
Berkeley

Grambling State University

Karl-Franzens-Universitidt Graz (Austria)

Technische Universitit Graz (Austria)

Université de Grenoble III (Université Stendhal) (France)

Fernuniversitat-Gesamthochschule-Hagen (Germany)

Hahnemann University Graduate School

Handelshogskolan i Stockholm (Sweden)

Harvard University

Hatfield Polytechnic (United Kingdom)

University of Hawaii

Hebrew University of Jerusalem (Israel)

Helsingin Kauppakorkeakoulu (Finland)

Helsingin Yliopisto (Finland)

Helsingin Yliopisto/Helsingfors Universitet (Finland)

Teknillinen Korkeakoulu (Helsinki) (Finland)

Heriot-Watt University (United Kingdom)

The Herman M. Finch University of Health Sciences - The
Chicago Medical School

Hochschule fiir Musik und Darstellende Kunst (Wien) (Austria)

Hong Kong Polytechnic

Hong Kong University of Science and Technology

Howard University

Howard University School of Social Work

University of Hull (United Kingdom)

Humanistic Psychology Institute

University of Idaho

Idaho State University

The Iliff School of Theology and University of Denver
University of Illinois at Chicago

Xi

University of Illinois at Chicago, Health Sciences Center

University of Illinois at Chicago, Health Science Center, School
of Public Health

University of Illinois at Urbana-Champaign

Illinois State University

Northern Illinois University

Southern Illinois University at Carbondale

Southern Illinois University at Edwardsville

Illinois Institute of Technology

Illinois School of Professional Psychology

Immaculata College

Universidad Inca Garcilaso de La Vega y Universidad Nacional
Federico Villarreal (Peru)

Indiana University

Indiana University, Graduate School of Business

Indiana University School of Nursing

Indiana State University

Indiana University of Pennsylvania

Leopold-Franzens Universitit Innsbruck (Austria)

Institute of Christian Thought, University of St. Michael’s College
(Canada)

Institute for Clinical Social Work (Chicago)

The Institute of Paper Chemistry

Institute of Paper Science and Technology

Instituto Politecnico Nacional (Mexico)

Inter-American University of Puerto Rico (Puerto Rico)

School of Intercultural Studies, Biola University

International College

International Christian University (Japan)

The University of Iowa

University of Northern Iowa

Towa State University

Jackson State University

Jadavpur University (India)

Jai Narain Vyas University (India)

Hebrew University of Jerusalem (Israel)

Northern Jiaotong University (China)

The Johns Hopkins University

The Johns Hopkins University, School of Public Health and
Hygiene

University of Kansas

Kansas State University

University of Keele (United Kingdom)

University of Kent at Canterbury (United Kingdom)

Kent State University

University of Kentucky

Christian-Albrechts Universitit zu Kiel (Germany)

King Fahd University of Petroleum and Minerals (Saudi Arabia)
Kurukshetra University (India)

Lalit Narayan Mithila University (India)

Lamar University - Beaumont

University of Lancaster (United Kingdom)
Lappeenrannan Teknillinen Korkeakoulu (Finland)
La Sierra University

Business School Lausanne (Switzerland)

Ecole Polytechnique Fédéral de Lausanne (Switzerland)
Université Laval (Canada)

University of La Verne

University of Leeds (United Kingdom)

Lehigh University

University of Leicester (United Kingdom)
Rijksuniversiteit Leiden (The Netherlands)
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Montanuniversitit Leoben (Austria)

Leopold-Franzens Universitit Innsbruck (Austria)

Université de Lille II (France)

University of Liverpool (United Kingdom)

Univerza v Ljubljani (Slovenia)

Loma Linda University

University of London (United Kingdom)

University of London, Goldsmiths’ College (United Kingdom)

University of London, King’s College (United Kingdom)

University of London, University College (United Kingdom)

London School of Economics and Political Science (United
Kingdom)

The City University (London) (United Kingdom)

Long Island University, The Brooklyn Center

University of Technology, Loughborough (United Kingdom)

The Louisiana State University and Agricultural and Mechanical
College

Louisiana State University Medical Center in New Orleans

Louisiana State University Medical Center in New Orleans School
of Medicine

Louisiana State University Medical Center in New Orleans,
School of Nursing

Louisiana State University Medical Center in Shreveport

Northeast Louisiana University

Northwestern State University of Louisiana

University of Southwestern Louisiana

Louisiana Tech University

University of Louisville

Université Catholique de Louvain (Belgium)

University of Lowell

Loyola University, New Orleans

Loyola University of Chicago

Loyola University of Chicago, School of Social Work

Loyola College in Maryland

Lunds Universitet (Sweden)

Luther Seminary

Lutheran School of Theology

Universidad Complutense de Madrid (Spain)

Madurai-Kamaraj University (India)

Mabharishi International University

Mabharaja Sayajirao University of Baroda (India)

Mahatma Phule Krishi Vidyapeeth (India)

University of Maiduguri (Nigeria)

University of Maine

University of Science, Malaysia (Malaysia)

University of Manchester (United Kingdom)

University of Manchester Institute of Science and Technology
(United Kingdom)

Manchester Business School (United Kingdom)

Manchester Polytechnic (United Kingdom)

Manhattan School of Music

The University of Manitoba (Canada)

Universitdt Mannheim (Germany)

Philipps-Universitdt, Marburg (Germany)

Marquette University

Marshall University

University of Maryland at Baltimore

University of Maryland Baltimore County

University of Maryland College Park

University of Maryland, Eastern Shore

University of Massachusetts

University of Massachusetts at Boston

University of Massachusetts Medical School

University of Massachusetts, Amherst, Hampshire,
Mount Holyoke and Smith Colleges

Xii

University of Massachusetts and Mount Holyoke College

Massachusetts College of Pharmacy and Allied Health Sciences

Massachusetts Institute of Technology

Massachusetts School of Professional Psychology

McCormick Theological Seminary

McGill University (Canada)

McMaster University (Canada)

McNeese State University

Medical College of Georgia

Medical College of Ohio at Toledo

The Medical College of Pennsylvania

Medical University of South Carolina

The Medical College of Wisconsin

University of Medicine and Dentistry of New Jersey Graduate
School of Biomedical Sciences

Meharry Medical College

University of Melbourne (Australia)

Melbourne College of Divinity (Australia)

Memorial University of Newfoundland (Canada)

The University of Memphis

Memphis State Uiniversity

Mercer University

University of Miami

Miami University

Miami Institute of Psychology of the Caribbean Center for
Advanced Studies

The University of Michigan

The University of Michigan, School of Public Health

Michigan State University

Michigan Technological University

Central Michigan University

Eastern Michigan University

Western Michigan University

Mid-America Baptist Theological Seminary

Middlebury College

Universita degli Studi di Milano (Italy)

University of Minnesota

The University of Mississippi

The University of Mississippi Medical Center

The University of Southern Mississippi

Mississippi State University

University of Missouri - Columbia

University of Missouri - Kansas City

University of Missouri - Rolla

University of Missouri - Saint Louis

University of Montana

Montana State University

Ecole Polytechnique, Montréal (Canada)

Ludwig-Maximilians-Universitit Miinchen (Germany)

Technische Universitit Munchen (Germany)

Westfilische Wilhelms-Universitdt Munster (Germany)

Universidad de Murcia (Spain)

Hochschule fiir Musik und Darstellende Kunst (Wien) (Austria)

National College of Education
National-Louis University

National Tsing Hua University (Taiwan)
The University of Nebraska - Lincoln
University of Nebraska Medical Center
University of Nevada, Las Vegas
University of Nevada, Reno

The University of New Brunswick (Canada)
University of New Hampshire

New Jersey Institute of Technology

The University of New Mexico

New Mexico State University
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University of New Orleans

New Orleans Baptist Theological Seminary

New School for Social Research

New York University

New York University, Graduate School of Business
Administration

New York University, School of Engineering and Science

New York Medical College

State University of New York at Albany

State University of New York at Binghamton

State University of New York at Buffalo

State University of New York at Stony Brook

State University of New York Health Science Center at Brooklyn

State University of New York Health Science Center at Syracuse

State University of New York College of Environmental Science
& Forestry

State University of New York College of Optometry

University of Newcastle Upon Tyne (United Kingdom)

Memorial University of Newfoundland (Canada)

The University of North Carolina at Chapel Hill

The University of North Carolina at Greensboro

North Carolina State University

The University of North Dakota

North Dakota State University of Agriculture and Applied Science

University of North Texas Health Science Center at Fort Worth

Northeastern University

Northern Jiaotong University (China)

Northwestern University

University of Notre Dame

University of Nottingham (United Kingdom)

Nova University

Nova University School of Psychology

Nova Southeastern University

Oakland University

Occidental College

Odense Universitet (Denmark)

Ohio University

The Ohio State University

The University of Oklahoma

The University of Oklahoma Health Sciences Center

Oklahoma City University

Oklahoma State University
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Dorsal root ganglion
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Jacqueline Cécile, p.940B

Expression of nerve growth factor
(NGF) and the high affinity NGF re-
ceptor TrkA in the dorsal root ganglion
after peripheral nerve injury. Shen, Hong,
p.1002B

Study of the hyperpolarization-activated
current Iy, in isolated dorsal root ganglion
cells. Raes, Adam Lea, p.950B

Dorsomedial visual area

The dorsomedial visual area in prosimian
primates, and New and Old World mon-
keys. Beck, Pamela Denise, p.996B

Dorsoventral

Molecular and biochemical studies of the
maternal pathway required for embry-
onic dorsoventral polarity in Drosophila
melanogaster. Pantoja, Mario, p.987B

Double-helical

Kinetics of base-pair displacement in
double-helical nucleic acids. Spies, Michael
Ashley, p.1103B

Douching

The effect of douching, wiping, and insert-
ing herbs inside the vagina on the vagi-
nal and cervical mucosa, on the vaginal
flora, and on the transmission of human
immunodeficiency virus and other sex-
ually transmitted diseases in women in
Zimbabwe. van de Wijgert, Joanna Helena
Henrica Mana, p.1069B

Doum palm

Germination of doum palm (Hyphaene the-
baica Mart.) and analysis of its interac-
tion with pearl millet (Pennisetum glaucum
L.) in the semi-arid zone of Niger, West
Africa. Moussa, Hassane, p.919B

Down-regulation

Agonist-induced GABA 5 receptor down-
regulation and uncoupling in neuronal cul-
ture: Multiple signal transduction path-
ways and a role for intracellular calcium.
Lyons, Helen Rosemary, p.999B

Drifted

Laser probing of transport properties and

rotational alignment of NoT drifted in He.

Anthony, Eric Bazley, p.1177B

Drill bit

Cutting mechanics modeling for polycrys-
talline diamond compacts and extension
to the drill bit. Garcia-Gawto, Daniel,
p.1345B

Drivetrain

A mathematical modeling on dynamics of
camshaft drivetrain. Zinolabedini, Reza,
p.1341B

Drosophila

Combinatorial mechanisms involved in com-
missure formation and motor axon tar-
get selection in Drosophila. Mitchell, Kevin
Joseph, p.1000B

Etudes des origines de réplication chro-
mosomiques chez les eucaryotes. Levac,
Pascale, p.983B

Identification and characterization of be-
mused, a Drosophila gene involved in
neuronal excitability, gametogenesis and
embryonic development. Walters, Karina
Joanne, p.1003B

Molecular genetic and biochemical charac-
terization of the P-element somatic in-
hibitor protein, a Drosophsla alternative
splicing factor. Adams, Melissa Dianne,
p.O75B

40-B Dissertation Abstracts International

Structure-function analysis of Drosophila PS
integrin o subunit cytoplasmic domains.
Li, Xitong, p.964B

The role of the gene lines in the Drosophila
embryonic epidermis. Bokor, Peter, p.962B

Translational control mechanisms in
Drosophsla. Perlaky, Sara Elizabeth, p.987B

Drosophila melanogaster

Characterization of bicaudal, a maternal
effect mutation of Drsophila melanogaster.
Markesich, Diane, p.984B

Characterization of the development and
function of the neuromuscular junction in
Drosophila melanogaster. Arredondo, LaChelle
Warbington, p.996B

Isolation and characterization of the gene
encoding the Drosophila melanogaster ho-
molog of the Saccharomyces cerevisiae elF-
2a kinase GCN2. Olsen, DeAnne Suzette,
p.986B

Molecular and biochemical studies of the
maternal pathway required for embry-
onic dorsoventral polarity in Drosophila
melanogaster. Pantoja, Mario, p.987B

Molecular and genetic studies of trans-
forming growth factor-beta (TGF-4)-
related signal transduction in Drosophila
melanogaster. Chen, Yijing, p.962B

The effects of producing dominant negative
acting heat shock cognate 70 proteins in
specific tissues of Drosophila melanogaster.
Elefant, Felice, p.979B

The molecular characterization of a
novel GABA receptor gene in Drosophila
melanogaster. Stilwell, Geoffrey E., p.1076B

Drought

Stochastic analysis and optimal reservoir
operation during drought period. Shiay,
Jeng-Tzong, p.1256B

Drought-responsive genes

Characterizaton of the ABA- and drought-
responsive genes HI-§ and le25 of tomato.
Shih, Tung-Yuan, p.942B

Drought stress

Ecophysiology and genetic diversity of hard
maples indigenous to eastern North Amer-
ica. St. Hilasre, Rolston, p.1007B

Drug abuse

Behavioral pharmacology of dopamine
D3-preferring agonists. Yerganian, Taline
Khroyan, p.1408B

Drug delivery

Injectable, in situ polymerizable, biodegrad-
able scaffolds based on poly(propylene
fumarate) for guided bone regeneration.
Peter, Susan Jill, p.1236B

Mechanistic studies on effervescent-induced
permeability enhancement. Eichman,
Jonathan David, p.1122B

Drug discovery

The discovery of aspartic acid protease in-
hibitors using de novo design. Dales, Na-
talie Alicia, p.1112B

Drug resistance

Genomic variation of HIV-1 and its effects
on drug resistance and molecular epidemi-
ology analyses. Lorenzo, Eric, p.984B

Drug screening

Rapid screening of enzyme inhibitors using
capillary electrophoresis with enzyme-
based biosensors. Chetwyn, Nicholas Paul,
p.1121B

Drug-sensitive
P-glycoprotein mediated steroid transport

in drug-sensitive and multidrug-resistant
cells. Barnes, Kevin Michael, p.1091B

Keyword Index

Drug testing

Evaluating on-site drug testing technology
for use in estimating the prevalence of
illicit drugs in reckless drivers. Buchan,
Betty J., p.1066B

Drug tolerance

Characterization of novel opioid affinity lig-
ands for investigation into mechanisms of
opioid tolerance. McLaughlin, Jay Patrick,
p.1000B

Druse

Calcium oxalate formation in specialized
cells of Pistia stratiotes L.: Regulation of
deposition and dissolution during changing
calcium availability. Lynch-Holm, Valerie
Jean, p.941B

DS/CDMA

Interference suppression for DS/CDMA sys-
tems in non-Gaussian impulsive channels.
Lee, Seoyoung, p.1276B

DSM-IV symptoms

Internal validity of the DSM-IV symptoms
of Attention Deficit/Hyperactivity Disor-
der and oppositional defiant disorder. Boe,
Brian Jon, p.1359B

DSP

A test planning system for functional vali-
dation of VHDL DSP models. Lin, Morris
Mengwes, p.1277B

dsRINNA

Biochemical analysis of the double-
stranded-RNA binding domain of Es-
chenchia coli ribonuclease III. Amarasinghe,
Asoka K., p.976B

Dual input axis
Micromachined dual input axis rate gyro-
scope. Juneau, Thor Nelson, p.1330B

Dual object
Weighted Sidon sets. Adams, Katherine Marie
Vassallie, p.1139B

Dual tracer analyzer

A pulsed negative ion mobility spectrom-
eter and a continuous fast response dual
tracer analyzer for halogenated atmos-
pheric tracer studies. Rydock, James Peter,
p-1086B

Dually diagnosed

Influences on costs of mental health ser-
vices: The role of integrated residential
treatment for dually diagnosed patients.
Lee, Grace Sun-Hae, p.1042B

Duck hepatitis B virus

Identification and characterization of cis-
acting sequences necessary for plus-strand
DNA synthesis of duck hepatitis B virus.
Havert, Michael Brenden, p.980B

Ductile

Design and response of lower-level beam-
column joints in ductile reinforced-con-
crete double-deck bridge frames. Mazzons,
Silvia, p.1251B

DUI

A qualitative study of social bonding char-
acteristics of people in DUI counseling
groups: Treating alcohol addiction and
the alienated self. Binswanger, Mary L.,
p.1041B

Duke electron storage ring

An undulator based soft x-ray source for
microscopy on the Duke electron storage
ring. Johnson, Lewss Elgin, p.1183B

Duplex DNA

Structure of a duplex DNA containing a
thymine glycol residue in solution. Kung,
Hsiang-Chuan, p.1097B
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Grinding .

Precision control in compliant grinding via
depth-of-cut manipulation. Hekman, Keith
Alan, p.1328B

gubsurface damage in the abrasive ma-
chining of titanium aluminide (gamma).
Nelson Pino, Luis Manuel, p.1335B

Grounded theory

Research by occupational therapy clinicians:
A phenomenon of role change and diver-
sity. Cusick, Anne Therese, p.1071B

Groundwater

Analysis of vadose zone tritium transport
from an underground storage tank release
using numerical modeling and geostatis-
tics. Lee, Kenrick Hugh, p.1024B

Applications of genetic algorithms in
groundwater quality management. Guan,
Jiabao, p.1297B

The identification and isolation of organic
contaminants in groundwater at Rocky
Mountain Arsenal: A systematic ana-
lytical approach. Dombrowsks, Tonya R.,
p-1080B

Group base

Base du groupe des unités cyclotomiques de
certains corps de nombres algébriques. El
Morchid, Said, p.1142B

Group homes

The effects of a leisure education program
upon persons with chronic mental illnesses
who reside in group homes. Mitchell, Lynda
Leftridge, p.1356B

Group III

Synthesis, structural characterization and
solution behavior of novel compounds con-

taining group III and group VI elements.
Dickson, Paul Martin, p.1106B

Group-III phosphides
Heteroepitaxy of group-1II phosphides on
silicon. Sukids, Nkadi, p.1316B

Group interventions

Validation therapy with disoriented very old
persons: Impact of group interventions
on activities of daily living, on aspects
of behaviour, cognition and general well-
being. Brack, Hildegard, p.1359B

Group memories

Group memories: A knowledge medium for
communities of interest. Lindsiaedt, Stefanse
Natascha, p.1202B

Group process

The application of W. R. Bion's group pro-
cess construct to computer-mediated com-
munication (CMC) work groups. Trujillo,
Candido, p.1401B

Group therapy

Shame-reduction group therapy with con-
duct disordered adolescents: A self-psy-
chological approach to understanding ag-
gression and its treatment. Emerson Coons,
Staci Renee, p.1365B

The dialogical storymakers: Narra-
tive, myth and meaning in the personal
and collective experiences of an outpatient
psychotherapy group. Gerace, Gary John,
p.1366B

Group VI

Synthesis, structural characterization and
solution behavior of novel compounds con-
taining group III and group VI elements.
Dickson, Paul Martin, p.1106B

Grouping patterns
Grouping patterns and behavior of ocean

surgeonfish (Acanthurus bahianus) in mixed-
species shoals. Harth, Amy Kristin, p.956B

Dissertation Abstracts International

Groupoid structure
Cohomology of groupoid structure. Sallam,
El-Sayed Kamel Morsy, p.1147B

Growth factor

Endothélialisation de supports biologiques:
Application 4 des prothéses vasculaires.
Sirois, Eric, p.1040B

The role of prostaglandin E,; and vascular
endothelial cell growth factor in capillary
morphogenesis and basement membrane
synthesis during wound angiogenesis. Ku-
dravi, Steven Andrew, p.1057B

Growth hormone deficiency

Growth hormone deficiency in adults: Di-
agnosis and abnormalities of body com-
position and metabolism. Hoffman, David
Malcolm, p.1057B

Growth hormones

The effect of substituted benzolactam GH
secretagogue, L-692,685 on central reg-
ulation of GH secretion in swine. Cho,
Sang-Joon, p.997B

GTP

The involvement of internal Ca2* stores in
the GTP response of Parmecium tetraure-
hia and the roles of CAPS and F-actin in
CAZ2* -regulated secretion in neuroen-

docrine cells. Wassenberg, James John,
p-952B

GTP-binding proteins

Molecular biological studies of Colletotrichum
trifolss: Host interactions and regulatory
GTP-binding proteins. Truesdell, Gina
Michelle, p.930B

Guadalupe Mountains

Clays and associated minerals in caves of
the Guadalupe Mountains, New Mexico.
Polyak, Victor James, p.1020B

Guanylate

Characterization of an interferon-induced
gene identified through differential display
analysis and the generation of knockout
mice defective in their ability to produce
interferon-induced guanylate binding pro-
teins. Carton, Jill Marinars, p.977B

Guanylyl cyclase

Analysis of daf-11, a transmembrane guany-
lyl cyclase that mediates chemosensory
transduction in C. elegans. Birnby, Deborah
Ann, p.962B

Guilt

A solution-based examination of the cycle
of shame, guilt and secrecy in the infertile
couple. Higgins, Suzanne Dawn, p.1368B

Primitive guilt in psychoanalytic theory.
Ury, Christine Ingrid, p.1381B

Gyroscope

Micromachined dual input axis rate gyro-
scope. Juneau, Thor Nelson, p.1330B

The Ti:sapphire ring laser gyroscope. Bohn,
Matthew John, p.1182B

G1 cyclin

Mutations that affect the transcription of a
G1 cyclin, CLNY, in response to glucose in
yeast. Wu, Mei, p.993B

H-Ras

Reversible palmitoylation of H-Ras is af-
fected by oxidants and activation state.
Baker, Tara Lynn, p.943B

H-ras

The activation of the H-ras gene in N-
methyl-N-nitrosourea-induced rat mam-
mary tumors is regulated by the ovarian

hormone estradiol. Pascual, Rhett Valino,
p.987B

Keyword Index

Hairy-rod polyimides

Ha-ras

Etude de ’expression des génes C/EBP a,
B et § dans les cellules IEC-6 normales et
cellules transformées par Ha-ras. Zannoni,
Sonia, p.995B

Haar wavelets

Exact incremental methods for computing
tangent curves and Haar wavelets over
curvilinear grids. Jurg, li-Hong, p.1199B

Habit acquisition

Le processus d’acquisition de 1’habitude
de 'activité phsyique. Lévesque, Lucie,
p.1356B

Habitat fragmentation

A multiscale analysis of factors influencing
the distributions of birds in the south-
ern Great Plains. Pogue, Darrell Wayne,
p.1010B

Habitat requirements

La martre d’amérique (Martes amenicana) et
la coupe & blanc en forét boréale: Une
approche télémétrique et géomatique.
Potvin, Frangoss, p.928B

Habitat selection

Life history and multivariate analyses of
habitat selection patterns among small
cetaceans in the central North Pacific
Ocean. Ferrero, Richard Carlo, p.927B

The evolutionary ecology of morphological
variation within populations of the west-
ern fence lizard (Sceloporus occidentalis).
Halama, Kenneth John, p.956B

The spatial ecology of translocated black
howler monkeys (Alouatta pigra), in Belize.
Ostro, Linde E. T., p.956B

Habitat type

Winter track patterns of snowshoe hare (Le-
pus americanus), red fox SVulpea fulva) and
lynx (Lynz canadensis) related to distance
from corridors and habitat type near
Cochrane, northeastern Ontario, Canada.
Davey, Cynthia Jane, p.927B

Habitat variation

The influence of habitat variation on
demography on blue jays SC’yanocitta.
¢ristata) in south-central Florida. Tarvin,
Keith Allen, p.959B

Haddock
Relative survival and growth of larval
pollock (Pollachsus virens) and haddock
Melanogrammus aeglefinus) of the Scotian
helf, NW Atlantic. Quirionez Veldzguez,
Casimiro, p.1005B

Hadron

Hadron structures and decays within quan-
tum chromodynamics. Abd El-Hady, Alaa,
p-1179B

Hadrons
A measurement of the branching ratio Ry =
' (Z°%—bb) usin . issin
T(Z0—hadrons) g a minimum missing
P: corrected mass tag. Weiss, Eric Ross,
p.1174B

Haematopoietic cells
Retrovirally mediated gene transduction of
haematopoietic cells. Y3, Shounan, p.952B

Hairy /E(SPL)

The analysis of protein-protein interactions
with the Hairy/E(SPL) class of bHLH
proteins and the identification of pro-
teins that interact with Hairy. Poortinga,
Gretchen, p.988B

Hairy-rod polyimides

Thermal and structural analysis of BPDA
based hairy-rod polyimides. McCreight,
Kevin Wayne, p.1135B
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ENGINEERING, MECHANICAL

The design of robust multi-rate repetitive learning con-
trollers with applications to practical systems. James,
Courtney Darwin, Ph.D. Georgia Institute of Technology, 1997. 129pp.
Director: Nader Sadegh Order Number DA9827258

Presently, the convergence and asymptotic stability of a single repet-
itive controller can be readily assessed for a linear closed-loop system in
the absence of noise and transients and subject to periodic disturbances
that are strictly time dependent. This research extends the current con-
vergence and performance criteria to include more practical cases such
as: (a) systems whose periodic disturbance are a function of some state,
instead of time; (b) systems in which more than one controller is used
in parallel; (c) systems in which the [digital] repetitive controller must
sample at a slower rate than the plant (i.e., multi-rate repetitive learn-
ing control [RLC]); and (d) systems where non-harmonic errors are also
present. Tests were performed both in simulation and empirically on a
custom designed test fixture to verify the predicted results.

If the system’'s periodic disturbances are strict functions of time,
RLC is shown to drive the tracking error to zero, regardless of the
disturbance amplitude. However, it is proven both theoretically and
experimentally that, if the disturbances depend instead on a state of the
system (e.g., angular shaft position), then an upper bound exists on the
amplitude of the disturbances, above which, convergence of RLC is no
longer assured. In addition, two somewhat novel repetitive controller
formulations were developed: (1) a hybrid repetitive controller and
(2) an adaptive external model repetitive controller (A-EMRC).

Cartesian grid embedded boundary finite difference
methods for elliptic and parabolic partial differential
equations on irregular domains. Johansen, Hans Svend, Ph.D.
University of Californsa, Berkeley, 1997. 182pp. Chair: Phillip Colella

Order Number DA9826966

This thesis presents a natural extension of the embedded boundary
method, to include elliptic and parabolic partial differential equations
defined on moving domains. Our motivation is to augment the algo-
rithms available for hyperbolic problems, and provide the tools needed
to approach a broader class of problems that include both heat transfer
and phase change. This thesis attempts to overcome the major draw-
backs of rectangular-grid finite-volume methods-lack of adaptivity and
geometric flexibility—while retaining their simplicity and regular data
structures.

To demonstrate that this is possible, three model problems with
Dirichlet boundary conditions are discretized on time-dependent do-
mains: the Poisson equation, the heat equation, and classical Stefan
problem. In each case, a consistent finite-volume method is derived, by
integrating the differential equation over the space-time volume, defined
by the intersection of a piecewise-linear moving boundary and each
cell of a Cartesian grid. The resulting surface integrals are discretized
with single-point quadrature rules, that take advantage of geometric
properties to cancel the leading-order error terms. The integrands are
then approximated to second-order, using finite-differences of the cell-
centered solution, even when those cell-centers are outside the domain.
Additional consideration is given to the conditioning of the resulting
set of equations; gradients at the boundary are calculated using stencils
that are well-separated from the partial cells. Although this yields a
nonsymmetric linear system, we are able to combine point-relaxation
with a multi-grid iteration strategy, to obtain residual reduction rates
per iteration that are nearly independent of the grid spacing and the
presence of arbitrarily small cells. This behavior persists, even when
incorporated into an adaptive mesh hierarchy.

Micromachined dual input axis rate gyroscope. Juneau,
Thor Nelson, Ph.D. Unsversity of Californsa, Berkeley, 1997. 127pp.
Chair: Albert P. Pisano Order Number DA 9826975

The need for inexpensive yet reliable angular rate sensors in fields
ranging from automotive to consumer electronics has motivated prolific
micromachined rate gyroscope research. The vast majority of research
has focused on single input axis rate gyroscopes based upon either
translational resonance, such as tuning forks, or structural mode res-
onance, such as vibrating rings. However, this work presents a novel,
contrasting approach based on angular resonance of a rotating rigid ro-
tor suspended by torsional springs. The inherent symmetry of the cir-
cular design allows angular rate measurement about two axes simulta-
neously, hence the name micromachined dual-axis rate gyroscope. The

1330-B

Dissertation Abstracts International

underlying theory of operation, mechanical structure design optimiza-
tion, electrical interface circuitry, and signal processing are described in
detail. Several operational versions were fabricated using two different
fully integrated surface micromachining processes as proof of concept.

The heart of the dual-axis rate gyroscope is a ~2 um thick polysilicon
disk or rotor suspended above the substrate by a four beam suspen-
sion. When this rotor in driven into angular oscillation about the axis
perpendicular to the substrate, a rotation rate about the two axes par-
allel to the substrate invokes an out of plane rotor tilting motion due
to Coriolis acceleration. This tilting motion is capacitively measured
and on board integrated signal processing provides two output voltages
proportional to angular rate input about the two axes parallel to the
substrate.

The design process begins with the derivation of gyroscopic dynam-
ics. The equations suggest that tuning sense mode frequencies to the
drive oscillation frequency can vastly increase mechanical sensitivity.
Hence the supporting four beam suspension is designed such that elec-
trostatic tuning can match modes despite process variations. The elec-
trostatic tuning range is limited only by rotor collapse to the substrate
when tuning-voltage induced electrostatic forces over power the beam
suspension. Multivariable design optimization is used to maximize per-
formance given process constraints.

All electronics needed to sustain rotor oscillation, control oscillation
amplitude, sense rotor tilting due to Coriolis acceleration, and process
sense signals to produce voltage outputs are explained. A voltage con-
trolled oscillator slaved to the structure oscillation through a phase-
lock-loop is used as the master clock to produce all signals needed
for signal processing and amplitude control. Thus, the micromachine
serves as both a rotation sensor and a frequency reference. Final ver-
sions fabricated by Sandia National Laboratory were fully integrated
and therefore required only passive components and electrical sources
off-chip.

Without electrostatic tuning, dual-axis rate gyroscopes achieved
0.1° /sec/v/Hz noise level. This provided automotive grade perfor-
mance of approximately 1°/sec noise floor over a 100 Hz bandwidth.
Electrical tuning decreased noise to below 0.02° /sec/+/Hz. However,
open-loop operation with nearly matched sense and drive modes can re-
sult in higher cross-axis sensitivity, scale factor drift, and phase errors.
Closed-loop feedback methods which alleviate these problems as well
as reduce offset drift due to quadrature error are presented as future
directionas.

A dynamic model for heating and cooling coils. Karkamaz,
Nabil, Ph.D. Unsversity of Colorado at Boulder, 1998. 165pp. Director:
Moncef Krarti Order Number DA9827730

A detailed model has been developed to determine the heat and
mass transfer for heating and cooling coils. This model can predict
the dynamic performance of the coils. The results obtained by the
developed model are useful to design and control heating and cooling
coils.

The model is capable of predicting various output parameters in-
cluding temperatures of the water and air, output humidity ratio, and
sensible and total heat transfer rates in the coils.

The model has been validated using experimental data obtained from
Larson Laboratory at the Joint Center for Energy Management. Fur-
ther validation has been performed using manufacturer’s data for ex-
isting heating and cooling coils.

Parametric analysis has been conducted to determine the effect of
various parameters—such as tube thermal conductivity, fin thickness
and number of fins per meter—on the performance of the heating and
cooling coils.

Shape memory materials: Constitutive modeling and fi-
nite element analysis. Kasper, Eric Paul, Ph.D. Unsversity of Cal-
ifornia, Berkeley, 1997. 191pp. Co-Chairs: Robert L. Taylor; Sanjay
Govindjee Order Number DA 9826978

A constitutive model for solid-solid phase transformations has been
developed for martensitic type transformations. Specifically, we inves-
tigate and model the one-dimensional behavior of shape memory alloys,
with the purpose of capturing both the shape memory effect and the
pseudoelasticity effect which are uniquely exhibited by this class of al-
loys. An appropriate numerical approximation of the constitution is
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Hostetter, G. H., 1939-

Physical Physical
TK454.2 H668 1984 TK454.2 H67

Additional Information

Digital Copies at HathiTrust

Library Staff Details

MARC Bibliographic Record
LEADER 02680mas a2200577 4500
001 9911805963602122

005 20070912182123.0

007 cr [HILLLLLLTI
008 800808c19779999nyuarl I1l] 1 aleng
010 $a 80646530 //r90$zsn81-4163%zsn81-4167

022 O $a0271-4302$z0277-674X$z0277-6731

030 $aPICSDI
035 $a(0CoLC)ocm06598996
035 $9AII6663UW
035 $a1180596
50f 11 4/24/25, 8:31 PM
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6of 11

035

035

040

042

050

082

111

210

222

245

246

246

246

246

260

300

310

336

337

00

10

10

10

13

https://search.library.wisc.edu/catal 0g/999582648602121

$a(WuU)1180596-uwmadisondb
$a(EXLNZ-01UWI_NETWORK)999582648602121

$aDLC$beng$cDLCSANSDSADLCSAm . C.
$ANSDSANSTSAOCLEANSTSAAIPSANSTSAM/cSANSTSADLCSANSD

$alcsansdp
$aTK454.2%b.122a
$a621.319/2/05

$alEEE International Symposium on Circuits and
Systems.

$alEEE Int. Symp. Circuits Syst. proc.

$alEEE International Symposium on Circuits and Systems
proceedings

$alEEE International Symposium on Circuits and Systems
proceedings.

$alnstitute of Electrical and Electronics Engineers
International Symposium on Circuits and Systems
proceedings

$alnternational Symposium on Circuits and Systems
proceedings

$alEEE International Symposium on Circuits and Systems
:$b[proceedings]

$al SCAS

$a[New York] :$blnstitute of Electrical and
Electronics Engineers.

$avolumes :$billustrations ;$c28 cm
$aAnnual
$atext$btxt$2rdacontent

$acomputer$bcs2rdamedia
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338

362

500

500

510

510

510

530

550

650

650

650

650

710

730

780

856

997

LEADER

7of 11

41

$aonline resource$bhcr$2rdacarrier
$aBegan in 1977.

$aSome issues have titles: 1979, 1982, 1985:
International Symposium on Circuits and Systems
proceedings, and: 1986, 1987, 1989: IEEE International
Symposium on Circuits and Systems : [proceedings],

$aDescription based on: 1978.

$alndex to IEEE publications$x0099-1368
$aEngineering index annual (1968)$x0360-8557
$aEngineering index monthly (1984)$x0742-1974

$aAlso available in electronic format on the World
Wide Web.

$aVols. for 1977-[1985] sponsored by the IEEE Circuits
and Systems Society and other similar bodies.

$aElectric networks$vCongresses.

$aElectric circuits$vCongresses.

$aElectronic circuits$vCongresses.

$aElectronic apparatus and appliances$vCongresses.
$alEEE Circuits and Systems Society.

$alEEE Xplore conferences.

$tProceedings - IEEE International Symposium on
Circuits and Systems$x0271-4310%w(DLC)
80646532$w(0CoLC)02675908

$zAvailable through IEEE Xplore$uhttp://
ieeexplore.ieee.org/servilet/opac?punumber=1000089

$aMARCIVE

03768nas--22007457a-4500
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001 991022097330402122

005 20241120181014.0

006 m----- o—-d--—----—-

007 cr-bn||lI1labp

007 cr-bn]]l]llada

008 100315c19779999nyuar---0----- 1---aleng--
010 $a 2010203471

022 $a2158-1525

035 $a(0ColLC)557070633

035 $a(CKB)991042726916898

035 $a(CONSER)--2010203471

035 $a(EXLCZ)99991042726916898

037 $bIEEE, 445 Hoes Ln., Piscataway, NJ 08854
042 $adlr$apccSansdp

050 10 $alSSN RECORD
050 14 $aTK454.2%$b.122a
082 10 $a621%$214

082 04 $a621.319/2/05

111 2 $alEEE International Symposium on Circuits and
Systems.

210 O $alEEE Int. Symp. Circuits Sys. proc.$b(Online)

222 0 $alEEE International Symposium on Circuits and Systems
proceedings$b(Online)

245 10 S$alEEE International Symposium on Circuits and Systems
proceedings.

246 3 $alnstitute of Electrical and Electronics Engineers
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246

246

246

246

246

246

260

310

336

337

338

362

500

515

538

550

https://search.library.wisc.edu/catal 0g/999582648602121

International Symposium on Circuits and Systems
proceedings

$ilssues for 1979, 1982, 1985, 1988, 2002-2004, 2006
have title:$aProceedings

$ilssues for 1983, 1986-1996, 2007-2009 have title:
$alEEE International Symposium on Circuits and Systems

$ilssues for 1997-2000, 2010 have title:$aProceedings
of ... IEEE International Symposium on Circuits and
Systems

$ilssues for 2001, 2005 have title:$aConference
proceedings

$alnternational Symposium on Circuits and Systems
proceedings

$alSCAS

$a[New York, N.Y.] :$bilnstitute of Electrical and
Electronics Engineers

$aAnnual

$atextsbtxt$2rdacontent
$acomputer$bc$2rdamedia

$aonline resource$bcr$2rdacarrier
$aBegan in 1977.

$aSymposium held every 3 years, 1979-1985 called:
International Symposium on Circuits and Systems.

$alssued In 3 or more v.

$aMaster and use copy. Digital master created
according to Benchmark for Faithful Digital
Reproductions of Monographs and Serials, Version 1.
Digital Library Federation, December 2002.%uhttp://
purl.oclc.org/DLF/benchrepro0212$5MiAaHDL

$aSponsored by the IEEE Circuits and Systems Society

4/24/25, 8:31 PM
Nintendo Exhibit 1066
|PR2024-00667 - Page 202



IEEE International Symposium on Circuits and Systems proceedings - C...

100of 11

583

588

650

650

650

650

650

650

650

650

650

650

650

650

655

762

762

762

780

00

https://search.library.wisc.edu/catal 0g/999582648602121

and other similar bodies.

$adigitized$c2010$hHathiTrust Digital
Library$lcommitted to preserve$5MiAaHDL$2pda

$aDescription based on print version record.
$aElectric networks$vCongresses.

$aElectric circuits$vCongresses.

$aElectronic circuits$vCongresses.
$aElectronic apparatus and appliances$vCongresses.
$aRéseaux électriques (Circuits)$vCongres.
$aCircuits électriques$vCongres.

$aCircuits électroniques$vCongres.

$aAppareils électroniques$vCongres.

$aElectric circuits.$2fast$0(0CoLC)Fst00904545
$aElectric networks.$2fast$0(0CoLC)Fst00905339

$aElectronic apparatus and appliances.
$2Fast$0(0CoLC) Fst00906772

$aElectronic circuits.$2fast$0(0CoLC)Fst00906874

$aConference papers and proceedings.
$2Fast$0(0CoLC) Fst01423772

$t2013 1EEE International Symposium on Circuits and
Systems
(I1SCAS2013)$w(CKB)3280000000025731$2z1-4673-5762-6

$t2011 1EEE International Symposium of Circuits and
Systems (1SCAS)$w(CKB)2670000000097533%$21-4244-9474-5

$t2012 1EEE International Symposium on Circuits and
Systems$w(CKB)3420000000000377$z1-4673-0219-8

$tProceedings - IEEE International Symposium on
Circuits and Svstems$w(CKBY991042726916900
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776 $x0271-4302
710 2 $alEEE Circuits and Systems Society.

906 $aCONFERENCE

MMS IDs

Document ID: 999582648602121

Network Electronic IDs: 999582648602121, 9911115851902121
Network Physical IDs: 999582648602121

mms_mad_ids: 9911805963602122, 991022097330402122
mms_plt_ids: 991013477935202128

mms_rf _ids: 991013866400202129
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University of Wisconsin-Madison Libraries -- University of Wisconsin https://librarytechnol ogy.org/library/2090

libraries.org

A directory of libraries throughout the world
e Home »

e Libraries »

e Guides

e Documents

¢ Vendors »

e Products »

e News

e Procurement

¢ Member Login »

University of Wisconsin-Madison Libraries
University of Wisconsin -- Madison

Address: 728 State Street
Madison, Wisconsin
53706
United States

County: Dane 1

Phone: 6082622600

Memorial Library

Connect to: Library Web Sites/ Online Catalog

Library details: University of Wisconsin-Madison Libraries is an Academic library. amon Pyle Cemer.%’ A
This library is affiliated with University of Wisconsin (view map) . The collection of 0 = L
the library contains 11,861,794 volumes. The library circulates 105,902 items per
year. The library serves a population of 49,886 FTE Enrollment. ngdon St La

Other Info: Member of the Big Ten Academic Alliance.

‘§ https://librarytechnology.org/library/2090
(Use this link to refer back to this listing.)

@ =)
rary.Mall Q

Writing Center -
ellite Location in...

N Lake St

Permalink:

g
Administration: The director of the library is Erla P. Heyns, PhD, Dean of Libraries .me .S'
. . niversity Book Store e
(executive head of the library) . ;
Eglbmgle Map data ©2625 Google &

Organizational structure: The library is part of a publicly-funded organization. It operates on

a Non-profit financial model. map locationv/

Academic Level: The library Serves an educational institution at the University level. The
Carnegie Foundation designates this institution as: Doctoral Universities: Very
High Research Activity (level 15).

OARL

Affiliations: The library is a member of the Association of Research Libraries

Statistics Academic

Enrollment 49,886 FTE Students

Collection size 11,861,794 volumes

Annual Circulation 105,902 transactions

Related Libraries

Other libraries with Carnegie class:
Doctoral Universities: Very High
Research Activity

All members of the Association of
Research Libraries members
Directory of ARL Member
Libraries

Libraries located in Madison
(Wisconsin)

Libraries located in Dane county
(Wisconsin)

View map of libraries in Dane
County

all Academic libs in Wisconsin

About libraries.org
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University of Wisconsin-Madison Libraries -- University of Wisconsin

View Detailed Statistics

Technology Profile

Product Name vear

Contracted

Current Automation System Alma 2013

Previous Automation System Voyager 1998

Previous Automation System NOTIS 1993

Previous Automation System LS/2000 1988
Previous Automation System None

Discovery Service (w/index) Ex Libris CDI 2013

Previous Discovery Index Voyager 1998

Discovery Interface Locally Developed 2013

Previous Discovery Interface Primo Central and Local 2012

Authentication Service EZproxy 2001

Previous Authentication Service Squid Proxy Service 1997
Digital Collection Management Fedora
Institutional Repository Dspace
Electronic Resource Alma

Management

Archives Management

ArchivesSpace

OCLC Interlibrary Loan

ILLiad

Interlibrary Loan or Resource Resource Sharing for Groups
Sharing Rapido

Alma Resource Sharing

RapidILL

Resource Sharing Networks

Big Ten Academic Alliance

Web Content Management WordPress
Item ID Type Barcode
Self-Check 3M SelfCheck System Model

6420

The library's automation system is hosted by the vendor through an Software-as-a-Service

(SaaS) arrangement.

This library is responsible for the procurement of the library automation system.

View Privacy and Security Report i

Identifiers
libraries.org ID 2090
OCLC Symbol GZM

WorldCat Registry ID 91572
NCES LIBID 240444

Record History: This listing was created on Nov 30, 1997 and was last modified on Apr 7,
2025.

Updates: Corrections or Updates? Registered members of Library Technology Guides can
submit updates to library listings in libraries.org. Registration is free and easy.
Already registered? login. Or, you can report corrections just by sending a message
to Marshall Breeding.

20f 3

https://librarytechnol ogy.org/library/2090

libraries.org is a free directory of libraries
throughout the world.

This directory is a component of Library
Technology Guides.

Please contact Marshall Breeding to report
corrections about information listed for this
library.
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University of Wisconsin-Madison Libraries -- University of Wisconsin https://librarytechnol ogy.org/library/2090

libraries.org | Update this Entry Library Technology Guides

Maintained by Marshall Breeding

terms of service
Copyright 1994-2024
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WebVoyage Record View 1 https://cocatal og.loc.gov/cgi-bin/Pwebrecon.cgiv1=10& ti=1,10& Sea...

Gop Wig&}smtm Copyright Office

Try the Copyright Public Records System (CPRS) pilot with enhanced
search features and filters.

Help Search History Titles Start Over

Public Catalog

Copyright Catalog (1978 to present) at DC4
Search Request: Left Anchored Title = |EEE international symposium on circuits and systems
Search Results: Displaying 10 of 19 entries

|EEE International Symposium on Circuits and Systems.

Type of Work: Serial
Title: IEEE International Symposium on Circuits and Systems.
Serial Publication Year: 1988
Imprint: Piscataway, NJ: IEEE Service Center.
Description: print material.
Frequency: Frequency unknown.
Notes: Pub. in multiple parts.
Description based on: 1986 issue.
Copyright Claimant: the Institute of Electrical and Electronics Engineers, Inc.
Authorship on Application: the Institute of Electrical and Electronics Engineers, Inc., employer for hire.
I ssues Registered: 1988. Held at Helsinki University of Technology, Espoo, Finland, June 7-9, 1988. Created 1988; Pub.
1988-06-07; Reg. 1988-09-09; TX 0002395957
Names: | EEE International Symposium on Circuits and Systems, Espoo, Finland, 1988
Institute of Electrical and Electronics Engineers, Inc.
Circuits and Systems, | E E E International Symposium on

‘ previous|| next ’

| Save, Print and Email (Help Page)
‘Select Download Format [ Full Record v ] [ Format for Print/SaveJ

‘Enter your email address: | | Email |

Help Search History Titles Start Over

Contact Us | Request Copies | Get a Search Estimate | Frequently Asked Questions (FAQs)_about Copyright | Copyright Office
Home Page | Library of Congress Home Page
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Proceedings / 1988 IEEE International Symposium on Circuits and Syste...ogy, Espoo, Finland, June 7-9, 1988. - University of Texas at Austin

CONFERENCE PROCEEDING

Proceedings / 1988 IEEE International Symposium on

Circuits and Systems, Helsinki University of Technology,
Espoo, Finland, June 7-9, 1988.
IEEE International Symposium on Circuits and Systems (1988 : Helsinki University of

Technology); Institute of Electrical and Electronics Engineers.

c1988

Available at Library Storage Facility Closed Stacks - Request via Pick It Up (TK

454.21221988) >

Send to
EXPORT BIBTEX EXPORT RIS
1|
= ”
PRINT CITATION

LINKTO
RECORD

1\
X
EXPORT TO ENDNOTE
EXCEL

&

EMAIL

https://search.lib.utexas.edu/permalink/01UTAU_INST/bel4ds/alma9910214

09729706011

Get It

B} COPY THE LINK TO CLIPBOARD

Please sign in to check if there are any request options. ':EI Signin

https://search.lib.utexas.edu/discovery/fulldisplay?context=L&vid=0...ch_scope=Mylnst_and_Cl&tab=Everything&docid=alma991021409729706011

4/25/25, 8:53 AM
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Proceedings / 1988 IEEE International Symposium on Circuits and Syste...ogy, Espoo, Finland, June 7-9, 1988. - University of Texas at Austin 4/25/25, 8:53 AM

< BACK TO LOCATIONS

LOCATION ITEMS

Library Storage Facility Y -
Available, Closed Stacks - Request via Pick It Up ; TK 454.2 122 1988 -V
Item in place (0 requests) V.3 v
Loanable
Item in place (0 requests) V.2
v
Loanable
Item in place (0 requests) V.1 o
Loanable
Links
Display Source Record[4
Details
https://search.lib.utexas.edu/discovery/fulldisplay?context=L&vid=...ch_scope=Mylnst_and_Cl&tab=Everything&docid=alma991021409729706011 Page 2 of 4
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Proceedings / 1988 IEEE International Symposium on Circuits and Syste...ogy, Espoo, Finland, June 7-9, 1988. - University of Texas at Austin

Title

Creator

Publisher

Format
Notes

Contributor

Genre
Subject

Other title
Type

Creation Date

Identifier
Source

Proceedings / 1988 IEEE International Symposium on Circuits and
Systems, Helsinki University of Technology, Espoo, Finland, June 7-9,
1988.

IEEE International Symposium on Circuits and Systems (1988 : Helsinki
University of Technology) >

New York, NY : Institute of Electrical and Electronics Engineers ;
Piscataway, NJ : Additional copies may be obtained from IEEE Service
Center, c1988.

3v.(2915p.) :ill.; 28 cm.

Spine title: 1988 IEEE International Symposium on Circuits and Systems

proceedings.
"88CH2458-8."

Institute of Electrical and Electronics Engineers. >

Congresses.

Electric filters >

Electronics >

Signal processing >

1988 IEEE International Symposium on Circuits and Systems proceedings
Conference Proceeding

€1988

LC: 87080890

Library Catalog

Virtual Browse

< eedings

4

4/25/25, 8:53 AM

1985 1986 IEEE 1987 IEEE >
International International International

Symposium Symposium Symposium

on Circuits on Circuits on Circuits

and Systems

1985

and Systems, ...

c1986

and Systems, ...

1987

https://search.lib.utexas.edu/discovery/fulldisplay?context=L&vid=...ch_scope=Mylnst_and_Cl&tab=Everything&docid=alma991021409729706011
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MARC record for UT Austin book record for 1988 IEEE International Symposium on
Circuits and Systems, available at
https://search.lib.utexas.edu/discovery/sourceRecord?vid=01UTAU INST:SEARCH
&docld=alma991021409729706011&recordOwner=01UTAU INST from the online
catalog of the University of Texas at Austin Libraries.

leader 01848nam a2200361 a 4500

001 991021409729706011

005 19881209173455.0

008 870330s1988 nyua b 101 O eng

010 ##%a 87080890

035 ##%a(1XA)b25800358-0l1lutau_inst

035 ##$aocml18629707 $9EXL

040 ##%aDLC $cDLC $dIXA

049 ##%alXAM

050 O#3$aTK7801 $b.1245 1988

082 O0#%$a621.381 $219

090 ##%aTK454.2 $b.122 1988

111 2#$%alEEE International Symposium on Circuits and
Systems $d(1988 : $cHelsinki University of Technology)
245 10%aProceedings / $c1988 IEEE International
Symposium on Circuits and Systems, Helsinki University
of Technology, Espoo, Finland, June 7-9, 1988.

246 3#%$a1988 IEEE International Symposium on Circuits
and Systems proceedings

260 ##%aNew York, NY : $biInstitute of Electrical and
Electronics Engineers ; $aPiscataway, NJ : $bAdditional
copies may be obtained from IEEE Service Center,
$cc1988.

300 ##%a3 v. (2915 p.) : $bill. ; $c28 cm.

500 ##%aSpine title: 1988 IEEE International Symposium
on Circuits and Systems proceedings.

504 ##%alncludes bibliographies and indexes.

500 ##%$a''88CH2458-8."

650 #O0%aElectronics $vCongresses.

650 #O0%aSignal processing $vCongresses.

650 #0%aElectric filters $vCongresses.
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710 2#%alnstitute of Electrical and Electronics
Engineers.

907 ##%$a.b25800358 $pb11-28-11 $c03-04-07

998 ##Pasfen $b03-01-07 $cm $da  $e- $feng $gnyu $hO
$i3

915 ##%a(TxU)2973777

915 ##%$a18629707

945 ##%aTK 454.2 122 1988 $cV.1 $e - - $g1
$1059172104887317 $j0 $lsfen $o- $p$0.00 $g- $r- $s-
$t10 $ul0 $vO0 $WO $x0 $y.i1124017460 $z03-04-07

945 ##%aTK 454.2 122 1988 $cV.2 $e - - $g1
$1059172104887339 $j0 $Slsfen $o- $p$0.00 $g- $r- $s-
$t10 $ull $vO0 $WO $x0 $y.i1124017472 $z03-04-07

945 ##%aTK 454.2 122 1988 $cV.3 $e - - $g1
$1059172104887340 $j0 $lsfen $o- $p$0.00 $g- $r- $s-
$t10 $u6 $v0 w0 $x0 $y.1124017484 $z03-04-07
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DMU-6X and DMU-VGX

Silicon IMU and Vertical Gyro

Crossbféw

Description

The DMU is an intelligent six axis measurement
system designed for accurate acceleration and
angle measurement in dynamic environments.
The DMU provides application-specific function-
ality with two product versions, the DMU-6X and
DMU-VGX. The DMU-6X outputs inertial acceler-
ation and angular rate measurements formatted
for easy system integration. Example applica-
tions include GPS navigation, dynamic position-
ing, and automotive testing. The DMU-VGX out-

Features

X, Y, Z Acceleration

Roll, Pitch, Yaw Angular Rate
Stabilized Roll & Pitch Angle Output
Analog Signal Conditioned Output
133 Hz Digital (RS-232) Output

DSP Proccessing Power

Evaluation Software Included

Applications

Camera and Platform Stabilization
Antennae Pointing

Inertial Measurements for GPS Integration
Dynamic Positioning & Control
Automotive Testing

Flight Data Analysis

puts stabilized pitch and roll information in addi-
tion to the DMU-6X outputs, ideal for camera or
platform stabilization. Both products allow for
data to be requested via serial command or to be
transferred continuously.

DMU Products
DMU-6X

Description

conditioned analog outputs.

DMU-VGX

6 degrees of freedom inertial measurement unit. Digital voltage and signal

Tilt angle (roll/pitch) is computed for measurement in dynamic environments.
133 Hz updates of RS-232 data and 400Hz updates of analog voltage out-
put. Angular rate and acceleration outputs also included.

Output

XYZ Acceleration
3 Axis Angular Rate

Roll and Pitch

Table 1. Description of DMU Products.

L " 12|Bit D -
Gyro > DSP - «— Digital Output
Y.L N
Accel
» Analog Output
Temprt— g
~ Analog Output

Figure 1. Block diagram of DMU

Crosshow Technology
41 E. Daggett Dr.
San Jose, CA 95134

http://www.xbow.comPh: (408) 324 4830
info@xbow.com Fax: (408) 324 4840
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Crossb;gw

DMU-6X and DMU-VGX
Silicon IMU and Vertical Gyro

Specifications
Power Operating Temperature Range
Input Supply Voltage | +8to 30V DC Operating Temperature Range -40 to 85 °C
Input Supply Current | 200 mA (max) Storage Temperature Range -551t0 85 °C
Packaging
Package | Aluminum housing (3" x 3.375" x 3.250")
Weight | 475 grams
DMU-VGX Performance
Roll, Pitch Angle: Dynamic Accuracy | 1° RMS Application Dependent
Resolution | 0.1° Typical
Linearity | <1 % of FS FS Roll =180°, FS Pitch =90°
Full Scale Span (analog outputs) | +/- 4.096 VDC
Analog Data Update Rate | 400 Hz See page 5 for detail.
Digital Data Update Rate | 133 Hz See page 5 for detail.
DMU-6X Performance Gyro Acceleration
Available Full Scale Ranges | +/- 50 to 200 °/sec | +/-1t050 G
Full Scale Span (analog outputs) | +/- 4.096 V DC 0to 5V DC
Full Scale Span (digital output) | -32,768 to +32,767| -32,768 to +32,767
Scale Factor Calibration | <1 % <1%
Bandwidth | DC - 10 Hz DC - 100Hz
Linearity | 0.5 % of FS 0.2% of FS
Bias Stability (Room) | +/- 1 °/sec +/- 5mG
Bias Stability (-40 to 85) | +/- 9 °/sec +/-70 mG
Alignment (to enclosure) | <1° <1°
Resolution | 0.05 °/sec 5 mG (FS < 8G), 50mG (FS > 8G)
Temperature Mechanical Shock
Sensor Output and Vibration
Range | -501t0 150 °C Shock | 1000 G (1 ms half sine wave)
Accuracy | +/- 2% of FS Vibration | 10 G RMS to 2 kHz
Linearity | +/- 1% of FS

Principle of Operation

The DMU measures acceleration in three orthog-
onal axes as well as rotation rate about each of
these axes. This is accomplished by three
accelerometers and three angular rate sensors.

The DMU employs on board digital processing to
provide application-specific outputs and to com-
pensate for deterministic error sources within the
unit. The DMU accomplishes these tasks with an
analog to digital converter and a high perfor-
mance Digital Signal Processor. (See Figure 1)

All six of the DMU sensor elements are micro-
machined devices. The three angular rate sen-
sors consist of vibrating ceramic plates that uti-
lize the Coriolis force to output angular rate inde-
pendently of acceleration. The three MEMS
accelerometers are surface micro-machined sili-
con devices that use differential capacitance to
sense acceleration. The specifications of the
DMU are shown above.
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Crossbgw
DMU-6X

The DMU-6X has three output options, one ana-
log and two digital, that allow for easy integration
into measurement and control systems.

Analog Interface

The DMU features six fully signal conditioned
analog outputs - three linear acceleration signals
and three angular rate signals. The analog out-
puts can directly interface to an A/D or standard
data acquisition hardware.

Digital Interface

The digital data output is standard UART at 38.4
kbaud. 8 bit data, 1 bit start, 1 bit stop, No pari-
ty. Other baud rates are avialable.

In voltage mode, the analog sensor signals are
sampled and converted to digital data with TmV
resolution. This digital data is 12 bit, unsigned.
Data can be requested via a serial command or
set to continuously transfer to the host.

In scaled sensor mode, the analog sensor sig-
nals are sampled, converted to digital data, tem-
perature compensated, and scaled to engineer-
ing units. An electronic data sheet for each sen-
sor is stored in the DMU’s on-board memory.
The data sheet includes each sensor’s bias (off-
set and scale factor). Data can be requested via
a serial command or set to continuously transfer
to the host. The digital data is 16 bit 2’s compli-
ment integers. A 16 bit timer value is also includ-
ed in the packet. (See Timer section).

DMU-6X and DMU-VGX
Silicon IMU and Vertical Gyro

DMU-VGX

The DMU-VGX provides stabilized roll and pitch
angles through sophisticated signal processing
of the rate and acceleration sensors. Standard
tilt sensors use earth’s gravitational field to mea-
sure angle. Examples of these sensors include
the older electrolytic fluid sensors as well as the
newer accelerometer based tilt sensors such as
the CXTILT02 from Crossbow. These sensors
only measure tilt accurately when the object
being measured is not accelerating. In dynamic
environments such gravity-based tilt sensors can
not distinguish between tilt and acceleration.

The DMU-VGX uses a combination of angular
rate and acceleration signals to solve this prob-
lem. Tilt is calculated by integrating the angular
rate sensor outputs to angle. Then the tilt
response of the accelerometers corrects for error
due to angular rate sensor drift. Drift corrections
are applied continuously and the frequency of the
updates can be set via the serial command ‘T’
<0-255>. In this way, corrections can be applied
slowly, a T value between 70 - 255, in environ-
ments where accelerations are jerky and relative-
ly short (e.g., marine, automotive applications)
and more frequently, a T value closer to 0, in
environments where accelerations are longer and
smoother.

Roll and pitch angle, angular rate, and accelera-
tion outputs are available in the DMU-VGX pack-
et. The digital data is 16 bit 2’s compliment inte-
gers. This data can be requested via a serial

Command (ASCII) Response

R H

G Data Packet

r R
c C
a A
T <0 - 255> None
C None
p None mode.

z <0-255> 7

Description

Reset: Resets the DMU Firmware. Default operating
mode is Voltage Mode and Polled operation (Note 1).

Get Data: Requests a packet of data from the DMU. Data for-
mat depends on operating mode.

Change to Voltage Mode.

Change to Scaled Sensor Mode.

DMU-VGX Only: Change to DMU-VG output mode.

DMU-VGX Only: 2 byte command sequence that changes the
integrator correction time constant.

Change to continuous data transmit mode. Data packets
streamed continuously. Packet rate is dependent on operating

Change to polled mode. Data packets sent when a G is received
by the DMU.

Calibrate and set zero bias for rate sensors by averaging over
time. 1st byte initiates zeroing process. 2nd byte sets duration
for averaging. Unit should be straight and level.

DMU serial command set [Firmware v1.2].
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Crossbﬁw

command or set for continuous transfer.

X-View Development Software

Crossbhow development software is shipped with
the DMU for use with 486 or better PCs running
MS Windows95. The software demonstrates the
functionality of both the DMU-6X and the DMU-
VGX. Itis a convenient way to get started with
system development and evaluate the perfor-
mance of the DMU. The software is a run-time
application based on National Instrument’s
LabView software. The software is shipped on
3.9” floppy disks. For software installation, sim-
ply double click the SETUP file on floppy disk #1.

DMU-6X and DMU-VGX
Silicon IMU and Vertical Gyro

Conversion Factors
180° /32,768 digits

Value
Roll & Pitch

Range of X G's [ (x = 1.5)/215 from binary data to G’s
Range of X */sec (X*1.5)/ 215 from binary data to
Temp °/sec
=1.375V + 22.5mV*Temp(in C)
Check Sum

with 0 to 4V / 4095 digits

Step 1: Sum all packet contents but
header and checksum
Step 2: Divide by 256
Step 3: The remainder of this division

TabIeSEOL”& o%@é}hseigﬂe?ac ors.

Voltage Mode

Header (255)

Gyro Voltage X (MSB)

Gyro Voltage X (LSB)

Gyro Voltage Y (MSB)

Gyro Voltage Y (LSB)

Gyro Voltage Z (MSB)

Gyro Voltage Z (LSB)
Accelerometer Voltage X (MSB)
Accelerometer Voltage X (LSB)
Accelerometer Voltage Y (MSB)
Accelerometer Voltage Y (LSB)
Accelerometer Voltage Z (MSB)
Accelerometer Voltage Z (LSB)
Temp Sensor Voltage (MSB)
Temp Sensor Voltage (LSB)
Time (MSB)

Time (LSB)

Checksum

DMU-VG Scaled Sensor Mode

0 Header (255) Header (255)

1 Roll (MSB) Angular Rate X (MSB)

2 Roll (LSB) Angular Rate X (LSB)

3 Pitch (MSB) Angular Rate Y (MSB)

4 Pitch (LSB) Angular Rate Y (LSB)

5 Roll Rate (MSB) Angular Rate Z (MSB)

6 Roll Rate (LSB) Angular Rate Z (LSB)

7 Pitch Rate (MSB) Acceleration X (MSB)

8 Pitch Rate (LSB) Acceleration X (LSB)

9 Yaw Rate (MSB) Acceleration Y (MSB)
10 Yaw Rate (LSB) Acceleration Y (LSB)
11 Acceleration X (MSB) Acceleration Z (MSB)
12 Acceleration X (LSB) Acceleration Z (LSB)
13 Acceleration Y (MSB) Temp Sensor Voltage (MSB)
14 Acceleration Y (LSB) Temp Sensor Voltage (LSB)
15 Acceleration Z (MSB) Time (MSB)

16 Acceleration Z (LSB) Time (LSB)

17 Temp Sensor Voltage (MSB) Checksum

18 Temp Sensor Voltage (LSB)

19 Time (MSB)
20 Time (LSB)
21 Checksum

Data packet format. [v1.2]

Timing Diagrams

In some applications, using the DMU’s digital
output requires a precise understanding of the
internal timing of the device. The processorinter-
nal to the DMU runs in a loop - collecting data
from the sensors, processing the data, and
reporting the data to the user. In continuous
mode, the system processor activity is repeat-
able and accurate timing information can be
derived based purely on the overall loop rate.
The following table and graph describe these
relationships.

A time tag is attached to the packet in the volt-
age, scaled sensor, and VGX output mode. The

time tag is simply the value of a free running
counter at the time the A/D channels are sam-
pled. The clock counts down from 65535 to 0,
and a single tick corresponds to 0.79 micrsec-
onds. The timer rolls over every 50 milliseconds.
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Crossbgw

DMU-6X and DMU-VGX

Silicon IMU and Vertical Gyro

Operating Mode Conversion Processing Transfer | Total Data Rate
Time (T1) Time (T2) Time (T3) | Time Output
DMU-6X (Sum)
Voltage 0.8 ms 0.5 ms 4.7 ms 166 Hz
Scaled 0.8 ms 0.9 ms 4.7 ms 6.0 ms 156 Hz
DMU-VGX 6.4 ms
Digital 0.8 ms 1.5 ms 5.2 ms 133 Hz
Analog 0.8 ms 1.5 ms - 7.5 ms 400 Hz
2.3 ms
Notes:
1. Inter-channel conversion time is 0.133 milliseconds; there are a total of 6 channels which are converted on each iteration.
2. T3 assumes 38.4 Baud communications.

3. The clock signal transitions every time the 16 bit counter value rolls over. The clock signal can be used to correlate the timer stamp to an external time reference.
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A microfabricated gyroscope to measure rotation about an axis parallel to the surface of the substrate. A voltage differential may be
applied between pairs of electrode fingers to reduce the quadrature error. A microfabricated gyroscope includes a vibratory structure and
interdigited electrodes having a high aspect ratio.
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MICROMACHINED VIBRATORY RATE GYROSCOPE

Background of the Invention

The present invention relates generally to micro-
fabricated sensors, and more particularly to
microfabricated gyroscopic sensors.

Multi-axis sensors are highly desirable for
inertial sensing of motion in three dimensions.
Previously, such sensors were constructed of relatively
large and expensive electromagnetic devices. More
recently, micromechanical sensors have been fabricated
using semiconductor processing techniques. Specifically,
micromechanical accelerometers and gyroscopes have been
formed from silicon wafers by using photolithographic
techniques. Such microfabricated sensors hold the
promise of large scale production and therefore low cost.

One objective in the construction of
microfabricated sensors is to increase the sensitivity
and improve the signal to noise ratio of the device.
Another objective is to simplify the fabrication steps so
as to reduce the cost and complexity and to increase the
yield in the manufacturing process.

The integration of three gyroscopic sensors to
measure the rotation rates about the three separate axes
coupled with three accelerometric sensors to measure the
acceleration along the three axes on a single chip would
provide a monolithic, six degree-of-freedom inertial
measurement system capable of measuring all possible
translations and orientations of the chip.

It would be useful to provide a gyroscopic sensor

to measure rotation about axes parallel to the surface of
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a substrate on which the gyroscopic sensor was
fabricated. It would also be useful to provide a

gyroscopic sensor with reduced noise.

mmary of e Inventi
In one aspect, the invention is directed to a
gyroscopic sensor including a substrate, a mass

connected to the substrate by a suspension system, a
drive system to cause the mass to vibrate along a drive
axis substantially parallel to a surface of the
substrate, and a positiocn sensor to measure a deflection
of the mass along a sense axis substantially parallel to
the surface of the substrate. Rotation of the mass about
an axis of rotation substantially perpendicular to the
surface of the substrate and vibration of the mass along
the drive axis generates a Coriolis force to deflect the
mass along the sense axis.

Implementations of the invention include the
following. A processor may be coupled to an output of
the position sensor to generate a signal varying with the
rate of rotation of the mass about the axis of rotation.
The gyroscopic sensor may include a first sense electrode
projecting from the mass, a second sense electrode
connected to the substrate and positioned on a first side
of the first electrode, and a third sense electrode
connected to the substrate and positioned on an opposing
second side of the first electrode. The position sensor
may sense a change in capacitance between the first
electrode and the second and third electrodes. The
first, second and third electrodes may be substantially
coplanar and each electrode has a longitudinal axis
substantially aligned with the drive axis. The drive

system may include a first drive electrode projecting
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from the mass, a second drive electrode connected to the
substrate and positioned on a first side of the first
electrode, and a third drive electrode connected to the
substrate and positioned on an opposing second side of
the first electrode. An alternating voltage may be
applied between the between the first electrode and the
second and third electrodes. A voltage source may apply
a voltage between a plurality of correction electrodes
connected to the substrate to cause the mass to vibrate,
absent the Coriolis force, more precisely along the drive
axis. A voltage source may apply a voltage between a
first tuning electrode connected to the substrate and a
second tuning electrode connected to the mass to adjust a
resonant frequency of vibrations of the mass along the
sense axis.

In another aspect, the invention is directed to a
method of sensing rotation with a gyroscopic sensor
including a mass connected to a substrate by a suspension
system. The mass is rotated about an axis of rotation
and the mass is caused to vibrate substantially along a
drive axis. Rotation of the mass about the axis of
rotation and vibration of the mass along the drive axis
generates a Coriolis force to deflect the mass along a
sense axis. A deflection of the mass along the sense
axis is measured, and a voltage is applied between
electrode fingers connected to the substrate to cause the
mass to vibrate, absent a Coriolis force, more precisely
along the first axis.

In another aspect, the present invention is
directed to a microfabricated structure. The structure
comprises a substrate, a mass connected to the substrate
by a suspension system to vibrate in a plane parallel to

a surface of the substrate, and three pluralities of
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electrode fingers. The first plurality of electrode
fingers projects from the mass along a first axis in the
plane. The second and third plurality of electrode
fingers, electrically isolated from each other, are
coplanar with the first plurality of electrode fingers,
are connected to the substrate and project substantially
along the first axis. The first, second and third
plurality of electrode fingers are interdigitated such
that each of the first plurality of electrode fingers is
adjacent to one of the second plurality of electrode
fingers and one of the third plurality of electrode
fingers.

Implementations include the following features. A
voltage source may apply a voltage between the second and
third plurality of electrode fingers. The structure may
further comprise a fourth plurality of electrode fingers,
coplanar with the first, second and third plurality of
electrode fingers, projecting from the mass along the
first axis, and a fifth plurality of electrode fingers
connected to the substrate but electrically isolated from
the second and third plurality of electrode fingers, the
fourth and fifth plurality of electrode fingers being
interdigitated. Each of the first plurality of electrode
fingers may be longer than each of the fourth plurality
of electrode fingers.

In another aspect, the invention is directed to a
microfabricated structure. The structure comprises a
substrate and a suspension system to permit a mass to
vibrate in a plane parallel to a surface of the
substrate. The suspension system includes first and
second substantially parallel beams, each of the first
and second beams anchored at both ends to the substrate,

and third and fourth substantially parallel beams, one
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end of each of the third and fourth beams connected to
the first beam and another end connected to the second
beam.

Implementations include the following features.
The structure may include a plurality of fingers
projecting along an axis substantially parallel to the
first and second beams. The structure may comprise a
fifth and a sixth beam one end of each of the fifth beam
and sixth beams connected to the third beam and another
end connected to the fourth beam, and a seventh beam, one
end of the seventh beam connected to the fifth beam and
another end connected to the sixth beam. The structure
may further comprise a plurality of fingers projecting
from the seventh beam along an axis substantially
parallel to the first and second beams. Sections of the
first and second beams located between the third and
fourth beams may be substantially rigid to prevent
rotation of the mass.

In another aspect, the invention is directed to a
sensor. The sensor comprises a substrate, a mass
connected to the substrate by a suspension system to
vibrate in a plane parallel to a surface of the
substrate, and three pluralities of electrode fingers.
The first plurality of electrode fingers projects from
the mass along a first axis in the plane. The second and
third plurality of electrode fingers, are connected to
the substrate and project substantially along the first
axis. the first, second and third plurality of electrode
fingers are interdigitated such that each of the first
plurality of electrode fingers is adjacent to one of the
second plurality of electrode fingers and one of the
third plurality of electrode fingers. A voltage source

applies a first DC voltage between the second and third
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plurality of electrode fingers to cause the mass to
vibrate, absent a Coriolis force, more precisely along
the first axis.

Implementations may include the following
features. A set of electrode fingers may be positioned
opposing the three pluralities of electrode fingers, and
a second voltage source for may apply a second DC voltage
between a fifth and sixth plurality of electrode fingers
to cause the mass to vibrate, absent a Corioclis force,
more precisely along the first axis. The second DC
voltage may be substantially equal in magnitude but
opposite in sign to the first DC voltage. The first
plurality of electrode fingers may be electrically
coupled to the second plurality of electrode fingers.

The sensor may include a voltage source for applying a
third DC voltage between the first and third pluralities
of electrode fingers and the second, third, fifth and
sixth pluralities of electrode fingers to adjust the
resonant frequency of vibrations of the mass along a
second axis in the plane perpendicular to the first axis.

In another aspect, the invention is directed to a
sensor. The sensor comprises a substrate, a mass
connected to the substrate by a suspension system to
vibrate in a plane parallel to a surface of the
substrate, and three pluralities of electrode fingers.
The first plurality of electrode fingers projects from
the mass along a first axis in the plane. The second and
third plurality of electrode fingers, are connected to
the substrate and project substantially along the first
axis. the first, second and third plurality of electrode
fingers are interdigitated such that each of the first
plurality of electrode fingers is adjacent to one of the

second plurality of electrode fingers and one of the
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third plurality of electrode fingers. A voltage source
applies a DC voltage between the first plurality of
electrode fingers and the second and third plurality of
electrode fingers to adjust the resonant frequency of
vibrations of the mass along a second axis in the plane
perpendicular to the first axis.

In another aspect, the invention is directed to a
gyroscope for sensing rotation about a Z-axis. The
gyroscope comprises a substrate, a mass connected to the
substrate by a suspension system to vibrate in a plane
parallel to a surface of the substrate, a drive system to
cause the mass to vibrate substantially along a first
axis in the plane, and three pluralities of electrode
fingers. The first plurality of electrode fingers
projects from the mass along a first axis in the plane.
The second and third plurality of electrode fingers, are
connected to the substrate and project substantially
along the first axis. The first, second and third
plurality of electrode fingers are interdigitated such
that each of the first plurality of electrode fingers is
adjacent to one of the second plurality of electrode
fingers and one of the third plurality of electrode
fingers. A position sensor is coupled to the first
plurality of electrode fingers for measuring the
deflection of the mass along a second axis in the plane
perpendicular to the first axis. Rotation of the mass
about a Z-axis perpendicular to the surface and vibration
of the mass along the first axis generates a coriolis
force to deflect the mass along the second axis. A
signal processor is coupled to an output of the position
sensor to generate a signal varying with the rate of

rotation of the mass about the Z-axis.
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Implementations include the following features. A
voltage source may apply an AC voltage having a first
frequency between the second and third plurality of
electrode fingers. A voltage may be applied between the
second and third pluralities of electrode fingers to form
a capacitive bridge with the first plurality of
electrodes, and the position sensor may be coupled to the
first plurality of electrodes to detect changes in
capacitance when the mass is deflected along the second
axis. The sensor may includes an integrator to integrate
a signal from the first plurality of electrode fingers.
The drive system may generate a signal tc cause the mass
to oscillate along the first axis at a second frequency.
The drive system may include a phase-locked loop to
prevent phase-shifting of the signal. The sensor may
include a first mixer to mix the signal from the drive
system with a signal from the voltage source. The sensor
may include a second mixer to mix a signal from the first
mixer with an output signal from the position sensor to
produce a position quadrature signal or coriolis signal.
The sensor may include a mixer to mix an output signal
from the position sensor with a signal from the voltage
source to produce a position signal.

In another aspect, the invention is directed to a
microfabricated gyroscopic sensor for measuring rotation
about an input axis. The gyroscopic sensor includes a
substrate, a mass, and a suspension system connecting the
mass to the substrate. A drive system causes the mass to
oscillate substantially about a drive axis, and a
position sensor measures a rotation of the mass about a
sense axis. Rotation of the mass about the input axis
and oscillation of the mass about the drive axis

generates a Coriolis force to oscillate the mass about

Nintendo Exhibit 1066
|PR2024-00667 - Page 235



10

15

20

2

30

WO 97/45699 PCT/US97/09150

—: B -

the sense axis. A voltage source to apply a voltage
between a plurality of electrodes associated with the
substrate to cause the mass to oscillate, in the absence
of the Coriolis force, more precisely about the drive
axis.

Implementations of the invention include the
following. A processor may be coupled to an output of
the position sensor to generate a signal varying with the
rate of rotation of the mass about the axis of rotation.
A seccnd voltage source may apply a second voltage
between electrodes connected to the mass and the
electrodes connected to the substrate to adjust a
resonant frequency of oscillations of the mass about the
sense axis. The drive axis may be substantially
perpendicular to the surface of the substrate and the
axis of rotation and sense axis are substantially
parallel to a surface of the substrate. The mass may be
substantially ring-shaped. First and second pluralities
of electrode fingers may project from the mass, and third
and fourth pluralities of electrode fingers projecting
from the substrate and be interdigitated with the first
and second pluralities of electrode fingers. The fourth
plurality of electrode fingers may be positioned opposing
the first plurality of electrode fingers. Fifth, sixth,
seventh and eighth pluralities of electrode fingers may
be similarly disposed, and the pluralities of electrode
fingers are substantially co-planar. The voltage source
may apply a first DC voltage between the third plurality
and the fourth plurality of electrode fingers and second
DC voltage, which is substantially equal in magnitude and
opposite in sign, between the seventh plurality and the
eighth plurality of electrode fingers.
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In another aspect, the invention is directed to a
method of sensing rotation with a gyroscopic sensor
including a mass connected to a substrate by a suspension
system. The method includes rotating the mass about an
input axis and causing the mass to oscillate
substantially about a drive axis. The rotation of the
mass about the input axis and the oscillation of the mass
about the drive axis generates a Coriolis force to
oscillate the mass about a sense axis. An oscillation of
the mass about the sense axis is measured, a voltage is
applied between electrodes associated with the substrate
to cause the mass to oscillate, in the absence of a
Coriolis force, more precisely about the drive axis.

In another aspect, the invention is directed to a
microfabricated gyroscopic sensor. The gyroscopic sensor
includes a substrate having a first plurality of
electrode teeth, a vibratory structure including a second
plurality of electrode teeth and a suspension system
connecting the second plurality of electrode teeth to the
substrate, the second plurality of electrode teeth
interdigited with the first plurality of electrode teeth,
a drive system to cause the vibratory structure to
oscillate relative to the substrate, and a position
sensor to measure a deflection of the mass caused by a
Coriolis force. The first and second pluralities of
electrode teeth have thicknesses substantially greater
than their widths.

Implementations of the invention include the
following. The suspension system may include a plurality
of flexures having an aspect ratio of at least about
10:1. The first and second pluralities of electrode
teeth may have an aspect ratio of at least 5:1 and may be

separated by gaps having an aspect ratio of at least

Nintendo Exhibit 1066
|PR2024-00667 - Page 237



10

i3]

20

25

WO 97/45699 PCT/US97/09150

slaz-ca

In another aspect, the invention is directed to a
method of fabricating a gyroscopic sensor. An insulative
layer is formed on a first substrate, a recess is formed
in a first surface of a second substrate, and the first
surface of the second substrate is bonded to the first
substrate so that the recess defines an enclosed cavity
between the first and second substrates. Circuitry for
the gyroscopic senscor is formed on a second surface of
the second substrate, and a plurality of trenches are
etched in the second substrate from the second surface to
the cavity, the plurality of trenches defining a
vibratory structure connected to the first substrate.

Implementations of the invention include the
following. The vibratory structure may have a thickness
of at least 25 microns and the recess may have a depth of
about 1 micron. The etching step may comprise a deep
reactive ion etch.

Advantages of the invention include the following.
The gyroscopic sensor measures rotation about an axis
parallel to the surface of the substrate. The gyroscopic
sensor has reduced quadrature error. The gyroscopic
sensor may include a vibratory structure and interdigited
electrodes with a high aspect ratio. The gyroscopic
sensor has a significantly reduced noise level.

Other advantages and features of the invention
will be apparent from the description which follows,

including the drawings and claims.
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Brief Description of the Drawings

FIG. 1 is an schematic illustration of a spring-
mass system which is equivalent to an electrostatic
gyroscope.

FIG. 2 is a schematic perspective view of a
microfabricated gyroscopic sensor according to the
present invention.

FIG. 3 is a schematic top view of the movable
elements of the gyroscopic sensor of FIG. 2.

FIG. 4 is a schematic top view cf the fixed
elements of the gyroscopic sensor of FIG. 2.

FIG. 5 is a schematic top view of the drive system
of the gyroscopic sensor of FIG. 2.

FIG. 6 is a schematic top view of the sensing
system of the gyroscopic sensor of FIG. 2.

FIGS. 7A-7C are schematic illustrations of the
motion of the proof mass under the influence of the
Coriolis acceleration and guadrature error.

FIG. 8A is a schematic circuit diagram of an
integrator used to measure the position of the proof mass
in the gyroscopic sensor of FIG. 2.

FIG. 8B is a schematic circuit diagram in which
the integrator of FIG. 8A is replaced by a voltage
buffer.

FIG. 8C is a schematic circuit diagram in which
the integrator of FIG. BA uses a subthreshold metal oxide
semiconductor field effect transistor.

FIG. 9 is a schematic illustration of the signal
processing circuitry of a gyroscopic sensor accerding to
the present invention.

FIG. 10 is a photograph of a fabricated gyroscopic

sSensor.

Nintendo Exhibit 1066
|PR2024-00667 - Page 239



10

15

20

25

30

WO 97/45699 PCT/US97/09150

_13_

FIG. 11 is a graph illustrating the response of
the gyroscopic sensor to rotation about the Z-axis.

FIG. 12 is a graph illustrating the response of
the Y-axis resonant frequency to an applied bias voltage.

FIG. 13 is a graph illustrating the response of
the quadrature error to an applied voltage differential.

FIG. 14 is a schematic top view of a gyroscopic
sensor in which the sensing, driving and quadrature
correcting functions are performed by different electrode
structures.

FIG. 15 is a schematic of the circuitry of the
gyroscopic sensor of FIG. 14.

FIG. 16 is a schematic illustration of a spring-
mass system which is equivalent to a dual-axis
electrostatic gyroscope.

FIG. 17A is a schematic top view of a dual-axis
gyroscopic sensor according to the present invention.

FIG. 17B is a photograph of a fabricated dual-axis
gyroscopic sensor.

FIG. 18 is a schematic illustration of the
electronic circuitry of the dual-axis gyroscopic sensor
of FIG. 17A.

FIG. 19 is a cross-sectional view along line 19-19
of FIG. 17A schematically illustrating the field lines
generated by the quadrature correction electrodes.

FIG. 20 is a schematic top view of a dual-axis
gyroscopic sensor in which the quadrature correction
system includes electrode plates.

FIG. 21 is a schematic illustration of the
circuitry of a gyroscopic sensor in which the sensing,
driving and quadrature functions are combined in a single

electrode structure.
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FIG. 22 is a schematic perspective view of a
gyroscopic sensor fabricated with a high-aspect-ratio
vibratory structure,

FIG. 23 is a schematic circuit diagram of the
signal processing circuitry of the gyroscopic sensor of
FIG. 22.

FIGS. 24A-24G are schematic cross-sectional views
illustrating steps in the fabrication of the gyroscopic
sensor of FIG. 22.

Description of the Preferred Embodiments

Referring to FIG. 1, a Z-axis vibratory rate
gyroscope functions by generating and sensing Coriolis
acceleration. The functional operation of the Z-axis
vibratory rate gyroscope of the present invention is
illustrated by an equivalent spring-mass system. 1In a
vibratory rate gyroscope 10, a proof mass 12 is supported
by a flexible suspension 14 from a rigid frame 16. Proof
mass 12 is oscillated along the X-axis (the drive mode)
by a drive force F, as the frame rotates about the Z-axis.
The combination of rotation and oscillation generates a
Coriolis force F. along the Y-axis on the oscillating
proof mass. The Corioclis acceleration is detected as a
deflection of the proof mass along the Y-axis (the sense
mode) .

Referring to FIG. 2, a micromachined gyroscopic
sensor 20 designed according to the present invention
includes microelectromechanical sense element or proof
mass 22 connected to a rigid frame or substrate 24. The
gyroscopic sensor 20 measures the Z-axis vibratory rate,
i.e., the rotation of the substrate about the axis normal
to the micromachined surface 26 of substrate 24. The

micromachined gyroscopic sensor 20 includes three major
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elements: a suspension system 30, a drive system 32 used
to sustain oscillation of proof mass 22 along the X-axis,
and a sensing system 34 used both to detect deflections
of proof mass 22 along the Y-axis and to apply
electrostatic forces to cancel any gquadrature error, as
will be described in detail below.

Referring to FIG. 3, suspension system 30 may be
formed integrally with proof mass 22. Suspension system
30 supports the proof mass so that it may vibrate in a
plane parallel to surface 26. Suspension system 30 holds
proof mass 22, for example, about two microns above the
surface of the substrate. The total mass of proof mass
22 may be about 0.1 to 0.3 micrograms. Suspension system
30 is generally H-shaped, with two parallel beams 40 and
42 positioned generally along the X-axis. Each beam may
be about 500 to 1000 microns in length, specifically
about 800 microns in length. The end of each beam is
connected to an anchor 44 which connects the suspension
system to the substrate (see FIG. 2). The end of each
beam 40, as shown in FIG. 2, may include a folded or J-
shaped flexure 45 (see FIG. 3). Alternately, beams 40
and 42 may be linear.

Two beams or crossbars 46 and 48 connect beam 40
to beam 42. Crossbars 46 and 48 may be about eight-
hundred microns long, and are pesitioned to trisect beams
40 and 42. Two cross-beams 50 and 52 connect crossbars
46 and 48. A third beam or crossbar 54 may connect the
center of cross-beam 50 to the center of cross-beam 52.
The flexible elements of suspension system 30 are
constructed of polysilicon and, for example, have a width
and a thickness on the order of two microns. The anchors

may be about eight microns square.
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The suspension system 30 is designed to be
flexible along the X-axis and Y-axis, and as rigid as
possible to other modes of vibration. In particular, the
suspension system must be substantially rigid to rotation
about the Z-axis, as small rotations may degrade the
performance of the gyroscopic sensor. Large deflections
may also result in the movable electrode fingers crashing
into the stationary electrode fingers. The suspension
system provides the necessary translational compliance
while maintaining rotational rigidity by thickening the
portions of beams 40 and 42 located between crossbars 46
and 48 to form trusses 41 and 43. Trusses 41 and 43 may
have a width three to four times the width of the
remainder of the beams, i.e., about six to eight microns.
The portions of crossbars 46, 48 and 54 from which
fingers project may have a width of approximately four
microns.

The proof mass 22 also includes a plurality of
finger electrodes (or simply fingers) which are used to
drive and sense oscillations of proof mass along the X-
axis and Y axis. A plurality of long fingers 38 project
outwardly along the X-axis from crossbars 46 and 48, and
a plurality of short fingers or stubs 39 project inwardly
along the X-axis from crossbars 46, 48 and 54. The
crossbars 46 and 48 form the spines, and long fingers 38
form the prongs of two movable sensing electrodes 56.
Similarly, crossbars 46, 48 and 54 form the spines, and
short fingers 39 form the prongs of two movable driving
electrodes 58 and two movable feedback electrodes 59.

The short fingers 39 may be about ten to twenty-five
microns in length, specifically fifteen microns in

length, whereas the long fingers 38 may be about one-
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hundred to two-hundred microns in length, specifically
one-hundred and fifty microns in length.

Referring to FIG. 4, one or more stationary
driving electrodes, one or more stationary feedback
electrodes, and one or more stationary sensing electrodes
may be rigidly connected to substrate 24. For example,
two stationary driving electrodes 60a, 60b may be
arranged relative to each other in an opposing
configuration. Similarly, two stationary feedback
electrodes 6la, 6lb may face each other in an opposing
configuration. Each stationary driving electrode 60a,
60b and each stationary feedback electrode 6la, 6lb
includes a plurality of short fingers 66. Stationary
driving and feedback electrodes 60a, 60b and 6la, 61b may
have a few to dozens of fingers. Short fingers 66 may
have a length of approximately 15 microns and a width of
approximately three to six microns. The width, for
example, may be four microns.

Two stationary sensing electrodes 62a, 62b may
face each other in an opposing configuration. Stationary
sensing electrodes 62a, 62b include a plurality of long
fingers 70. Each long finger 70 protrudes from a base
72. The fingers of stationary sensing electrode 62a are
arranged in pairs, each pair including a right finger 74a
and a left finger 76a. Similarly, the fingers of
stationary electrode 62b are arranged in pairs, each pair
including a right finger 74b and a left finger 76b. Each
long finger 70 may be approximately one hundred and fifty
microns in length, and have a width of approximately four
microns.

Referring to FIG. 5, drive system 32 includes
movable and stationary driving electrodes 58 and 60a,

60b, and movable and stationary feedback electrodes 59
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and 6la, 6lb. One set of short fingers 39 is
interdigitated with short fingers 66 of stationary
driving electrodes 60a, 60b. Another set of short
fingers 39 is interdigitated with short fingers 66 of
stationary feedback electrodes 6la, 6lb. Short fingers
39 of movable electrodes 58 and 59, and short fingers 66
of stationary electrodes 60a, 60b and 6la, 61lb may be
formed from the same layer of polysilicon prior to the
removal of the sacrificial layer so that the fingers may
be co-planar.

The driving electrodes of drive system 32 act as
electrical-mechanical transducers. By the application of
an alternating voltage between stationary driving
electrodes 60a, 60b and movable driving electrodes 58,
proof mass 22 may be forced to oscillate or reciprocate
along the X-axis. The motion along the X-axis induces
bending in crossbars 46 and 48 so that proof mass 22 may
move toward and away from stationary driving electrodes
60a, 60b. A more detailed explanation of the manner of
operating drive system 32 in order to sustain
oscillations in proof mass 22 may be found in U.S. Pat.
No. 5,025,346, issued June 18, 1991 to Tang et al.,
entitled Laterally Driven Resonant Microstructures, and
assigned to the assignee of the present invention, the
entire disclosure of which is incorporated herein by
reference; and in U.S. Pat. No. 5,491,608, issued
February 13, 1996 to Nguyen, entitled Q-Controlled
Microresonators and Tunable Electronic Filters Using Such
Resonators, and assigned to the assignee of the present
invention, the entire disclosure of which is incorporated
herein by reference.

Referring to FIG. 6, sensing system 34 includes

stationary sensing electrodes 62a, 62b and movable
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sensing electrodes 56. The long fingers 38 of movable
sensing electrodes 56 and long fingers 70 of stationary
sensing electrodes 62a, 62b are interdigitated, with each
long finger 38 disposed between a right finger 74a, 74b
and a left finger 76a, 76b of sensing electrodes 62a,
62b. The spacing, Y,, between fingers 70 and fingers 38
may be approximately one micron. Fingers 38 and 70 may
be formed from the same layer of polysilicon so that the
fingers are co-planar. Thus all of the driving and
sensing elements may be formed in the same fabrication
step. 1In addition, the driving mode and the sensing mode
operate in the X-Y plane parallel to the surface of
substrate 24. As will be described in more detail below,
sensing system 34 is used to sense the deflection of
proof mass 22 along the Y-axis, to apply electrostatic
forces to balance and eliminate the effect of quadrature
error, and to tune the resonant frequency of Y-axis
vibrations of the proof mass.

As discussed above, drive system 32 causes proof
mass 22 to oscillate along the X-axis. The position of
the proof mass along the X-axis, x(t), is given by the

following equation:

x(t) = X}Sinmxt (1)

where X, is the amplitude of the oscillation and w, is the
frequency of the driving voltage (and thus the
oscillation frequency). The frequency of the driving
voltage, w,, may be between 7 kHz and 100 kHz, and the
driving voltage may be sufficient to cause the proof mass
to undergo a maximum deflection, X,, of about one micron.
The magnitude of the Coriolis acceleration, Vcorioisssr 1S

given by the following equation:

Nintendo Exhibit 1066
|PR2024-00667 - Page 246



10

15

20

25

WO 97/45699 PCT/US97/09150

- IZ0 -

yCarioijs =2 Qz(t}x X{t} (2)

where Q,(t) is the rate of rotation of the proof mass

about the Z-axis and ¥ 1is the velocity of the proof mass
along the X-axis. Equations 1 and 2 may be combined as

follows:

YCoriolis =2 Qz(tj‘ XO' mx. Cosmxt (3)

For a gyroscopic sensor with an oscillation amplitude X, =1
um, on oscillation frequency ©,=20 kHz, and an input
rotation rate Q,=1 deg/sec, the Corioclis acceleration has
a magnitude of 0.45 milliG's.

The Coriclis acceleration is an amplitude-
modulated signal in which the carrier frequency is the
oscillation frequency and the rotation rate modulates the
amplitude. The resulting Coriolis acceleration is a dual
sideband signal centered on the oscillation frequency.
Referring to FIG. 7A, since the Y-axis accelerations are
proportional to velocity, the motion cof proof mass 22 is
elliptical. The maximum deflection of proof mass 22
along the Y-axis will be a few nanometers. The
deflection detectable by gyroscopic sensor 20 may be on
the order of a picometer.

In an ideal device, the moving electrodes are
perfectly aligned with the stationary electrodes so that
the only motion caused by drive system 32 is along the X-
axis. However, one effect of manufacturing flaws is
guadrature error. Referring tc FIG. 7B, quadrature error
occurs if proof mass 22 oscillates along an axis that is
not exactly parallel to the X-axis. If this is the case,
then there is some small fraction, &, of the drive

oscillation, X(t), which lies along the Y-axis. This
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quadrature displacement along the Y-axis is given by the

following equation:
YOuadrature = -e X(t) {4)

If this displacement is differentiated twice, the
acceleration, ¥, ,.ararurer due to off-axis oscillation can be
determined. This acceleration, given in Equation 5

below, is referred to as quadrature error.

% = g i GRS
Yauadrature =AE XD W, Sln&)xt (5)

Note the similarity between the quadrature error
and the Coriolis acceleration: both are sinusoidal
signals centered at the frequency of oscillation.
However, the signals can be distinguished by their phase
relative to the driven oscillation. Specifically, the
Coriolis acceleration is ninety degrees out of phase
relative to the drive oscillation, w,, whereas the
quadrature error is in phase with the driven oscillation.

The quadrature error can be quite large. In fact,
the quadrature error may easily exceed the Coriolis
acceleration. The ratio of quadrature error and Coriolis

acceleration is given by Equation 6:
j’}C‘oriﬂiis 2Qz ( t) ’ XO. mx i an ( £)

= = = (6)
2 .
Y puadrature e Xym Wy SR

Using the previous example of an input rotation
rate, Q,, of 1 deg/sec and an oscillation frequency, w,,
of 20 kHz, for the quadrature error to be as small as the
Coriolis acceleration, the oscillation direction must be
accurate to a factor of 1 part in 3.6 million. Due to
manufacturing flaws and other imbalances, the quadrature

error may be considerably larger than this. Accordingly,
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gyroscopic sensor 20 has a mechanism to reduce, or
nullify the quadrature error.

Microfabricated gyroscopic sensor 20 may apply'
electrostatic forces to proof mass 22 through sensing
system 34. By selection of the proper electrostatic
force, the gquadrature error may be nullified. As shown
by Eguation 5, the quadrature error is directly
proportional to position of the proof mass along the X-
axis. To cancel this error signal without effecting the
Coriolis signal, a balancing force must be applied that
is also directly proportional to the position of the
proof mass along the X-axis. Gyroscopic sensor 20
applies such a balancing force, using the interdigitated
Y-axis position sense fingers.

Referring to FIG. 7C, proof mass 22 is shown with
two fingers 38a and 38b projecting from opposite sides of
the proof mass. Finger 38a is surrounded by right and
left fingers 74a and 76a, whereas finger 38b is
surrounded by right and left fingers 74b and 76b. A
small voltage differential, 2AV, is applied between the
right finger 74a and left finger 76a. The opposite
voltage potential -2AV, may be applied between right
finger 74b and left finger 76b. This voltage difference
creates a balancing force, F,, which counteracts the
quadrature error. The balancing force acts on proof mass
22 so that, absent the Coriolis force, fingers 39 vibrate
solely along the X-axis. As mentioned above, the
balancing force needs to be exactly proportional to the
position of the proof mass along the X-axis. An
electrostatic force between two charged surfaces is
proportional to the overlapping area of the surfaces.
Because the overlapping area between fingers 38 and

fingers 70 is directly proportional to the position of
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proof mass 22 along the X-axis, as procf mass oscillates,
the position sense capacitors change proportionately.
Therefore, the electrostatic balancing force F, will also
be proportional to the position of proof mass 22,

Sensing system 34 applies a DC bias voltage V,. to fingers
74a, 74b, 76a and 76b and a voltage differential ZAV
between fingers 74a, 74b and 76a, 76b given by Equation 7
below:

c c
Q=;%¥£xuyfw¢mvﬁwqfﬂwz)=24%?£%9wx (7)
] 0

where C,u, 1S the maximum change in capacitance between
fingers 70 and fingers 38 as the structure oscillates and
Yo 1s the equilibrium distance between fingers 70 and
fingers 38.

By properly selecting the voltage differential AV,
the quadrature error may be significantly reduced, e.qg.,
by a factor ten to one-hundred. The proper voltage
difference may be calculated from Equations (7) and (5)

and Newton's law F = ma, as follows:

2
€ YoWx
V,.-C

DC ™ overlap

AV =

where M is the mass of proof mass 22. Because the
quadrature error is a result of manufacturing defects,
the proper voltage differential depends upon the specific
structure and may vary from device to device. A voltage
differential in the range of 1 mV to 100 mV should be
appropriate. The optimum voltage differential to cancel
the quadrature error may be determined experimentally

(see FIG. 13 which is discussed below).
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In addition to canceling the guadrature error,
sensing system 34 of gyroscopic sensor 20 may be used to
match the Y-axis resonant frequency o, of proof mass 22 to
the driving oscillating frequency w,. Because gyroscopic
sensor 20 is a high Q second order system, the response
of proof mass 22 to Coriolis acceleration can be
enhanced. As shown by Equation 3, the Coriolis
acceleration is a signal centered around the oscillation
frequency w,. Therefore the relative values of the
oscillation frequency w, and the Y-axis resonant frequency
w, have a dramatic effect on the response of the sense
mode and hence the sensor sensitivity. If the Y-axis
resonant frequency is matched to the oscillation
frequency, the device may experience a gain of Q in the
system response. However, the bandwidth of the sensor is
then limited to mY/Q. Given that system is run in a
vacuum and Q is typically greater than 10,000, the system
bandwidth for w,=w, will be only a few Hertz.

For larger bandwidth and increased sensitivity,
gyroscopic sensor 20 is operated with a slight mismatch
between resonant frequency o, and oscillation frequency
w,. The system response of Y-axis displacement due to

Coriolis acceleration is given by:

2¥X w sinw t X ©
X - o = = 2 Xsinot
Q, ,  Joo s AR (9)
W, + — -
Y 0

Provided that there is a means to tune the Y-axis
resonant frequency, it is desirable to operate the
gyroscopic sensor with a 5-10% frequency mismatch, sw/w,,
yielding a gain of 5-10 in sensitivity. For example, if
w, is about 12 kHz, then w, may be set to about 12.5 kHz.
Alternately, the freguency mismatch may be reduced to
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about 1-2%. Reducing the mismatch further might increase
the sensitivity but may be difficult to maintain for any

length of time because the resonant frequency changes as

the temperature of the gyroscopic sensor changes.

Tuning of the Y-axis resonant to improve
sensitivity is accomplished using electrostatic
"negative" springs, i.e., by applying a DC bias voltage,
Ve, between proof mass 22 and stationary sensing
electrodes 62. When the DC voltage is established
between the moving proof mass and the stationary sensing
electrode, the resulting attractive force reduces the
total spring constant and thus adjusts the resonant
frequency.

Using a first-order model for the parallel-plate
capacitors, the linearized spring force due to

electrostatic forces is given by:

2
1 L thsvbc

F,= 1 _ 2 2 o
(YVo~¥) (YVo*y)

¥

(10)

where y is the deflection of the proof mass along the Y-
axis away from its equilibrium position.
The Y-axis resonant frequency, w,, is given by the

following equation:

A (11)

where k, is the purely mechanical spring constant, k.. 18
the electrostatic spring constant and M is the mass of
proof mass 22. The mechanical spring constant k, is
primarily a function of the stiffness of suspension

system 30.
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The electromagnetic spring constant, k., is given

by the following equation:

k. = '2—iV§c (12)
Yo
in which C, is the sense capacitance of the gyroscopic
sensor and y, is the distance between fingers 38 and 70
(see FIG. 7A). C, depends upon the total number of
fingers and the amount of overlapping area, and should be
at least 30 femtoFarads (fF). By increasing the number
of fingers, C, may be increased to about one picoFarad
(pF). As mentioned above, the spacing y, between fingers
is about one micron. It may be noted that k., has a
negative value, so that as V, is increased w, is
decreased. The system starts with w, larger than «,, and
the bias voltage V,. is increased, thereby reducing o,
until the desired mismatch Aw/w, is achieved. The correct
valve for V,. may be determined experimentally (see FIG.
12 which is discussed below), but should be in the range
of one to ten volts.

In addition to canceling the guadrature error and
adjusting the Y-axis resonant frequency, sensing system
34 may be used to negate the effects of centrifugal or
centripetal force. As the gyroscope sensor rotates about
the Z-axis, a centrifugal force will push the proof mass
outwardly (assuming the axis of rotation does not pass
exactly through the center of mass of the proof mass). A
voltage difference, V., may be applied between the
opposing stationary sensing electrodes 62a and 62b.
Because the centripetal force varies at a low frequency,
compared to the frequencies of the Coriolis force, a high
pass filter may be used to remove the effect of the

centripetal force from the output.
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Gyroscopic sensor 20 measures the position of
proof mass 22 along the Y-axis by capacitive deflection
sensing. The interdigitated fingers of sensing system 34
(shown in FIG. 2) are used to sense deflection of the
proof mass along the Y-axis. The fingers are arranged in
a capacitor bridge so that any deflection of the proof
mass results in measurable changes in the relative size
of the capacitors. 1In a first order model, the
capacitance of a parallel-plate capacitor is inversely
proportional to the distance between the plates.

Referring to FIGS. 6 and 8A, the space between
finger 38 of movable sensing electrode 56 and right
fingers 74a, 74b of sensing electrodes 62a, 62b forms a
first capacitor C,, and the space between finger 38 and
left fingers 76a, 76b forms a second capacitor C,. As
movable sensing electrode 56 is deflected along the Y-
axis, C; and C, change. For example, if sensing electrode
56 is deflected leftward, the distance between finger 38
and right fingers 74a, 74b increases, thereby decreasing
C,, while the distance between finger 38 and left fingers
76a, 76b decreases, thereby increasing C,. The change in
capacitance is detected by a position sensor 80, such as
an integrator or voltage buffer, which includes an
amplifier 82. Finger 38 is connected to the negative
input of amplifier 82. The output of amplifier 82 is
connected to the negative input of the amplifier via an
integrating capacitor 84 to form an integrator. The
negative input of amplifier 82 is connected to ground via
a parasitic capacitor 83. The positive input of
amplifier 82 may be connected directly to ground.

Because capacitance cannot be measured with a DC
voltage, a voltage source 90 applies an AC voltage V.
between fingers 74a, 74b and 76a, 76b. The voltage V, is
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about 0.1 to 5.0 volts, preferably about one volt, and
has a frequency much higher than the driving frequency uw,.
For example, the frequency of voltage source 90 may be
about one megahertz.

The integrator shown in FIG. 8A offers the
flexibility of trading bandwidth for sensitivity by
varying the integrating capacitor size. The integrator
also provides lower distortion. Some of the parasitic
capacitors involved in microelectromechanical systems are
nonlinear which will vary the gain of a buffer and
thereby result in distortion, and the practice of
bootstrapping parasitic capacitance is a form of positive
feedback which exacerbates amplifier distortion.

However, because the integrator uses a fixed, linear
capacitor, distortion is kept to a minimum.

Another common amplifier configurations used for
capacitive position sensing is shown in FIG. 8B, in which
the output of amplifier 82 is connected to its negative
input and sensing electrodes 56 are connected to the
positive input of the amplifier to form a voltage buffer.

Unfortunately, the integrator presents a difficult
biasing problem. Ideally, biasing can be performed by
placing a very large resistor in parallel with the
integrating capacitor. However, any practical
implementation of a large resistor results in a
considerable parasitic capacitance. A diode can also be
used in parallel with the integrating capacitance;
however, that adds a nonlinear capacitance to the
integrating capacitance resulting in distortion.
Referring to FIG. 8C, this biasing problem has been
solved by using a subthreshold metal oxide semiconductor
field effect transistor (MOSFET) 88. The MOSFET device

is connected in parallel with integrating capacitor 84 so
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that the source of MOSFET 88 is connected to the output
of amplifier 82, the drain is connected to the negative
input of amplifier 82, and the gate is connected to
ground. The negative input of amplifier 82 may be
connected to ground by a diode 86, and the positive input
of amplifier 82 may be connected directly to ground. 1In
the subthreshold regime, the MOSFET device exhibits
extremely low transconductance and no source-to-drain
capacitance. The use of subthreshold MOSFET device has
resulted in a well behaved integrator operable down to 1
kHz with a 50 F integrating capacitor without additional
noise or distortion attributable to the bias circuitry.
Referring to FIG. 9, gyroscopic sensor 20 includes
a phase-locked loop (PLL) 100 and several synchronous
demodulators or mixers to perform signal processing.
Phase-locked loop 100 produces extremely accurate digital
signals having a driving frequency w, between about 7 kHz
and 100 kHz. The drive frequency, w,, may be generated by
dividing down the signal from voltage source 90. The
phase-locked loop ensures that the position signals are
exactly in phase with the position of proof mass 22.
Phase-locked loop 100 may also generate a velocity signal
on line 108 which is exactly ninety degrees out of phase
with a position signal on line 110. Position signals on
lines 102 and 104, having opposite amplitudes, are
supplied by phase-locked loop 100 to the positive and
negative outputs, respectively, of a transresistance
amplifier 106. Opposing stationary drive electrodes 60a
and 60b are also connected to the positive and negative
outputs of transresistance amplifier 106. Opposing
feedback electrodes 6la and 61b are connected to the
positive and negative inputs of transresistance amplifier

106. One of the outputs of transresistance amplifier 106
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is mixed with the velocity signal by a mixer 112. The
combined output of mixer 112 is applied to trans-
resistance amplifier 106 to provide an automatic gain
control (AGC) circuit to control the amplitude of the
oscillations of proof mass 22 along the X-axis. The
phase accuracy of the phase-locked loop is critical to
the operation of gyroscopic sensor 20 because any phase
error will result in cross-talk between the Coriolis and
guadrature signals. Assuming that a phase error 9,(t) is
generated by phase noise in the phase-locked loop, the
error in the rotation rate Q may be derived as shown in

Equations 13-15 below:

X 0
y(t) = [moﬂgncosmt *+ Y aaratureS iNOL] (13)
o, A0
Qe = % y(t)cos (w t+6 (L)) (14)
0%
o, Aw .
Qese = Q# X Y{?adzar:ureen(t} + Higher terms (15)

Because phase-locked loop 100 is extremely accurate,
phase noise is minimized and variable cross-talk is
extremely small. In addition, quadrature error
correction reduces cross talk and phase noise.

The nulling of the quadrature errcr, the tuning of
the Y-axis resonant frequency, and the balancing of the
centrifugal forces is accomplished by the application of
the proper voltages to fingers 70 of opposing stationary
sensing electrodes 62a and 62b. Specifically, gyroscopic

sensor 20 includes four DC bias voltage sources 120, 122,
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124 and 126. Voltage source 120 applies a total voltage
Vi =Vp+AV+V, to right fingers 74a of sensing electrode 62a.
Voltage source 122 applies a total voltage of Vpe—AV-V. to
left fingers 76a. Voltage source 124 applies a total
voltage of V,.-AV+V. to right electrode fingers 74b of
sensing electrode 62b. Voltage source 126 applies a
total voltage of Vy+AV-V. to left fingers 76b. Thus,
voltage sources 120, 122, 124 and 126 provide all of the
necessary bias voltages in order to nullify the
guadrature error, select the desired Y-axis resonant
frequency, and cancel any centrifugal or other low-
frequency forces. Of course, any other combination of
voltage scurces providing the same effective total
voltage to the fingers of the sensing electrodes could be
used. Also, the voltages could be applied by different
sets of fingers of the stationary sensing electrode, for
example, V,. could be applied by one set of fingers and AV
could be applied by another set of fingers.,

In order to extract the position, Coriolis effect,
and quadrature signals from capacitive position sensor
80, the signal from amplifier 82 is boosted by an
oscillation amplifier 130 to produce an output signal on
line 132. This output signal may be mixed with signals
from a modulator or clock and the position and velocity
signals from phase locked loop 100. Voltage source 90
may produce a high frequency, e.g., one megahertz clock
signal on line 134. To generate the position signal,
this clock signal is mixed with the output signal on line
132 by a mixer 136. In order to produce the Coriolis
signal, the clock signal on line 134 is mixed with the
velocity signal on line 108 by a mixer 140 to produce a
combined signal on line 142. The combined signal on line

142 is then mixed with output signal on line 132 by a
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mixer 144 to produce the Coriolis signal. Finally, to
produce the quadrature signal, the clock signal on line
134 is mixed with the position signal on line 110 by a
mixer 150 to produce a combined signal on line 152. The
combined signal on line 152 is then mixed with output
signal on line 132 by a mixer 154 to produce the
quadrature signal. The position, Coriolis and quadrature
signals may be passed through low pass filters to filter
out high frequency components.

Referring to FIG. 10, a gyroscopic sensor 20 was
fabricated on a silicon substrate 24 using a combination
of metal oxide semiconductor and microelectromechanical
fabrication techniques. The transresistance amplifier
and integrator were fabricated on the same die, and the
remaining electronics was implemented off of the chip.
The mechanical sensing element is about one millimeter
across.

There are a number of possible nolse sources in
gyroscopic sensor 20. Principal among these are:
Brownian noise, op-amp noise in the integrator, and phase
locked loop phase noise. The Brownian noise, QB,
represents the fundamental limit on angular rate

resolution and is given by:

(16)

where k is Boltzman's constant, T is the temperature, M
is the mass of the proof mass, BW is the bandwidth of the
gyroscopic sensor, and Q is the quality factor. As an
example, consider a gyroscopic sensor with mass, M=0.2ug,
an oscillation amplitude X,=1 pm, a quality factor, Q=
10,000, a bandwidth BW = 100 Hz, a drive frequency o= 20
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kHz and a resonant frequency w,= 20 kHz. For this

example, we find a Brownian neoise floor Q,,=0.06 deg/sec.
Because the gyroscopic sensor is run in vacuum and has a
high Q, Brownian noise is not the dominant noise source.

As shown by Equation 15, phase noise in the phase
locked loop, represented by 6,(t), can cause variable
cross talk between gquadrature and Coriolis signals. In
gyroscopic sensor 20, this effect is kept to a minimum
due to the low phase noise in the phase locked loop and
nulled quadrature error.

The integrator op-amp noise is the dominant noise
source in gyroscopic sensor 20. The input-referred
noise, g, of the op~-amp noise is a function of the total
capacitance, C;, attached to the summing node of the

integrator, and is given by:

C.y,v Aw
Q, = Y00 o /2Bw = 20 S (17)
CX, Vs X,V\ 3nC.f,

where f, is the maximum operable frequency of the

transistors in gyroscopic sensor 20. The electronic
noise is at best Q,=0.08 deg/sec for a modest CMOS
process with f;=250 MHZ, a frequency mismatch Aw=1 kHz, a
sense voltage V,=1 volt, a sense capacitance C,=100fF, and
the oscillation amplitude and finger spacing X,=y,=1 pm.
An initial characterization of the gyroscopic
sensor response is shown in FIG. 11. FIG. 11 is a graph
of the logarithm of the output voltage of the Coriolis
signal, on the Y-axis, as a function of frequency, on the
X-axis. The graph was produced by measuring the output
Coriolis signal in response to a 1lHz, 5 deg/sec sine wave
rotation. The gyroscopic sensor was operated with an
oscillation frequency, ®,, of 12 kHz and a Y-axis resonant

frequency, o of about 12.5 kHz. The noise floor for

yr
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this version of Z-axis vibratory rate gyroscopic sensor
is 1 deg/sec/Hz".

Referring to FIG. 12, there is a measured
mechanical resonant frequencies of proof mass 22 as a
function of the DC bias voltage applied to the position
sense fingers. FIG. 12 shows a graph of the resonant
frequencies of proof mass 22 (on the Y-axis of the graph)
as a function of the RMS voltage (on the X-axis of the
graph) applied between fingers 38 and fingers 70. The
RMS voltage is a combination of the DC bias voltage and
the AC voltage generated by voltage source 90. The
resulting electrostatic springs reduce the resonant
frequency of the sense mode (w,), raise the resonant
frequencies of the out-of-plane modes, and leaves the
driven mode (w,) unaffected. As expected, the Y-axis
resonant frequency drops as the bias voltage is increased
and the oscillation frequency of proof mass 22 remains
constant at 12kHz. The resonant frequencies of the
vertical and tipping modes increase with DC bias due to
electrostatic levitation effects.

As discussed above, gyroscopic sensor 20 includes
a means to null quadrature error. FIG. 13 shows a graph
of the measured voltage, V,, on the Y-axis, as a function
of the voltage differential, AV, on the X-axis, which is
applied between right fingers 74a, 74b and left fingers
76a, 76b. Both the guadrature and rotation rate signals
were plotted for a zero rotation rate as AV was adjusted.
Measurements of the quadrature error and rotation rate
signals demonstrate that the quadrature error signal can
be controlled independently of the Coriolis signal.

Another embodiment of the gyroscopic sensor, in
which the sensing and quadrature correction voltages are

applied by different electrode fingers, is shown by FIG.
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14. Referring to FIG. 14, a micromachined gyroscopic
sensor 200 includes a proof mass 202 connected to a
substrate 204 by a suspension system 206. The gyroscopic
sensor 200 includes three major electronic elements: a
drive system 210 used to sustain oscillation of proof
mass 202 along the X-axis, a sensing systems 212 used to
detect deflections of proof mass 202 along the Y-axis,
and a guadrature correction system 214 used to cancel any
guadrature error.

The proof mass 202 includes a rectangular outer
stage 220 and a rectangular inner stage 222. Each corner
of outer stage 220 is connected by a folded or J-shaped
first flexure 224 to an anchor 226 which secures proof
mass 202 and suspension system 206 to substrate 204.
Similarly, each corner of inner stage 222 is connected to
outer stage 220 by a second flexure 228. The first
flexure 224 is designed to permit outer stage 220 to
vibrate primarily along a Y-axis with respect to
substrate 204, whereas second flexure 228 is designed to
permit inner stage 222 to vibrate substantially along the
X-axis with respect to outer stage 220. Several beams or
crossbars 230 may connect opposing sides of inner stage
222

The physical characteristics of gyroscopic sensor
200 are similar to those of gyroscopic sensor 20. The
sensor may be about 0.5 to 2.0 millimeters on a side; the
proof mass may have a total mass of about 0.1 to 0.5
micrograms; the flexible elements of the suspension
system may be constructed of polysilicen and may have a
width and a thickness on the order of two microns. The
entire assembly may be fabricated using traditional

integrated circuit fabrication techniques.
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Referring to FIG. 14, the drive system 210
includes two driving electrodes 232a and 232b, and two
feedback electrodes 234a and 234b, all connected to
substrate 204. A plurality of electrode fingers 236
project along the X-axis from each feedback electrode and
each drive electrode. A plurality of electrode fingers
238 project from inner stage 222 of proof mass 202 along
the X-axis, and are interdigitated with electrode fingers
236 of the sense and drive electrodes.

As shown in FIG. 15, feedback electrodes 234a and
234b are connected to the positive and negative inputs,
respectively, of a transresistance amplifier 240. The
driving electrodes 232a and 232b are connected to the
positive and negative outputs of transresistance
amplifier 240, respectively, and to a phase-locked loop
242, as previously described with respect to FIG. 9.

The sensing system 212 includes a plurality of
pairs of sense electrodes fingers aligned with the X-
axis. Each pair of sense electrode fingers includes a
right finger 244 and a left finger 246. A plurality of
electrode fingers 248 are connected to outer stage 220
and are interdigited so that each electrode finger 248 1is
disposed between one right finger 244 and one left finger
246. A sense voltage source 250 (see FIG. 15) applies an
AC voltage between the right fingers 244 and the left
fingers 246.

Quadrature correction system 214 includes several
sets of correction electrodes positioned near the center-
line of the sensor and connected to the substrate. Each
set of correction electrodes includes an upper left
electrode 260, an upper right electrode 262, a lower left
electrode 264, and a lower right electrode 266. Upper
right electrode 262 and lower left electrode 264 may be a
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single electrode, as shown, or may be separate
electrodes. A plurality of electrode fingers 268 extend
from crossbars 230 and are interdigited with the
connection electrodes. Specifically, each electrode
finger 268 extends along the X-axis from crossbar 230 and
is disposed between upper left electrode 260 and upper
right electrode 262. Similarly, each electrode finger
268 extends along the X-axis from crossbar 230 and is
disposed between lower left electrode 264 and lower right
electrode 266. Upper left electrode 260 is electrically
connected to lower right electrodes 266, and upper right
electrode 262 is electrically connected to lower left
electrode 264.

A voltage source 270 (FIG. 15) applies a DC bias
voltage between the correction electrodes 260, 266 and
262, 264. The voltage differential between the left and
right electrodes creates a balancing force to counteract
the guadrature error as discussed with respect to FIG.
7C. The remainder of the circuitry, including an
integrator 280 and mixers 282-286 may be assembled and
function in a manner similar to the circuitry discussed
above with reference to FIG. 9.

Referring to FIG. 16, quadrature correction may be
used to compensate for manufacturing flaws that occur in
the fabrication of other sorts of gyroscopic sensors,
such as X-axis and Y-axis gyroscopic sensors. A dual-
axis vibratory gyroscope functions by generating and
sensing Coriolis accelerations. The functional operation
of the dual-axis vibratory gyroscope is illustrated by an
eguivalent spring-mass system. In a dual-axis gyroscopic
sensor 290, a proof mass 292 is supported by a flexible
suspension 294 from a frame 296. The proof mass is

generally disc-shaped, and lies in a plane generally

Nintendo Exhibit 1066
|PR2024-00667 - Page 264



10

15

20

25

30

WO 97/45699 PCT/US97/09150

“ 3/ =

parallel to the surface of the substrate. The proof mass
is oscillated about the Z-axis (the axis perpendicular to
the surface of the substrate) by a drive torque F, with a
frequency w,. If the frame rotates about a first axis
parallel to the surface of the substrate, e.g., the Y-
axis, at a rotation rate Q,, then the combination of this
rotation and oscillation generates an oscillating
Coriolis torque F, about a second axis parallel to the
surface of the substrate and perpendicular to the first
axis, i.e., the X-axis. This Coriolis force torque will
tend to oscillate the proof mass about the X-axis at a
frequency wy,. Thus, rotation of the proof mass about the
Y-axis causes the proof mass to undergo a "see-saw"
motion about the X-axis. Similarly, a rotation about the
X-axis will induce a Coriolis oscillation about the Y-
axis.

The Coriolis acceleration about the X-axis
generated by rotation of the proof mass about the Y-axis

is given by the following equation:
I.8,+CH, +KB, =-I,0x6 ocos(wt) (18)

where 0, is the sense-axis tilt angle, I,, is the X-axis
moment of inertia, C, is the damping co-efficient, K, is
the spring constant, w, is the frequency of oscillation
about the Z-axis, I,, is the Z-axis movement of inertia,
and Q, is the rotation rate of the proof mass about the Y-
axis. The angular oscillation of the rotor caused by the
Coriolis acceleration can be thought of as an amplitude
modulated signal with a carrier frequency w,. The
amplitude of the modulated signal is directly
proportional to the Y-axis rotation rate Q,. The equation

for Coriolis acceleration about the Y-axis is essentially
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identical except that the x and y subscripts are reversed
and the right-hand side of the equation is positive.

Referring to FIG. 17A, a dual-axis gyroscopic
sensor 300 includes a generally ring-shaped procf mass
302 connected to a rigid frame or substrate 304 by a
suspension system 306. Dual-axis gyroscopic sensor 300
measures the X-axis and Y-axis rotation rate; i.e., the
rotation of the substrate about the axes parallel to the
surface of substrate 304. Dual-axis gyroscopic sensor
300 includes three major electronic elements: a drive
system 310 used to sustain oscillation of proof mass 302
about the Z-axis, a sensing system 312 used to detect
deflections of proof mass 302 about the X-axis and Y-
axis, and a quadrature correction system 314 used to
cancel any gquadrature error. The dual-axis gyroscopic
sensor 300 may be fabricated using standard integrated
circuit techniques.

The proof mass 302 includes a generally ring-
shaped rotor 316. Rotor 316 may be a two micron thick
polysilicon ring with an outer radius of about 250
microns and an inner radius of about 200 microns. The
proof mass 302 is substantially symmetric about the X-
and Y-axis.

The suspension system 306 may include four beams
320 which connect an inner edge 322 of the proof mass to
an anchor 324 which secures rotor 316 to substrate 304,
The beams 320 may also be constructed of polysilicon and
may have a width and thickness on the order of two
microns.

Alternately, the suspension system may include a
serpentine suspension with folded beams. In yet another
version, the proof mass may be suspended by four beams

connected to an outer edge of the rotor. A serpentine
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suspension system provides a lower natural frequency and
can accommodate warping of the rotor.

Suspension systems 306 is designed to provide a
torsional suspension for rotor 316 to allow rotation
about the three perpendicular axes. However, suspension
system 306 is designed to be rigid to translational
accelerations along the X-axis and the Y-axis. Although
rotor 316 may undergo translational acceleration along
the Z-axis, the differential sensing scheme discussed
below substantially cancels sensitivity to such
accelerations.

For maximum mechanical sensitivity, the suspension
system is designed to match the frequencies of all three
rotational modes sufficiently well that electrostatic
tuning may compensate for process variations during
manufacture of the gyroscope sensor. In particular, the
sense axis natural frequencies were designed to be about
ten percent above the drive natural frequencies so that
the sense frequencies may be down tuned to match the
drive fregquency.

A plurality of inner combs 330a-330d project
inwardly from inner edge 322 of rotor 316. Each inner
comb includes a spine 332 and a plurality of teeth 334
which project from both sides of the spine. The number
and configuration of inner combs in FIG. 17A is merely
illustrative. The dual axis gyroscope may include twelve
inner combs, each having five teeth. Four outer combs
340a-340d project outwardly from an outer edge 326 of
rotor 316. FEach outer comb includes a spine 342 and a
plurality of teeth 344 projecting from both sides of the
spine. Although teeth 334 and 344 in FIG. 17A are

illustrated as linear, as shown in FIG. 17B it is
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