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About the IEEE Today

e World’s largest technical
membership association

e 360,000+ members in 174 countries

e Mission is to serve members and
disseminate information

e Publish in all aspects of technology

* Other major activities include
conferences and membership
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IEEE is. . .Entrepreneurs

Founding officers of the
American Institute of Electrical Engineers in 1884:
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IEEE is. .. Entrepreneurs

Founding member of the
Institute of Radio Engineers in 1912:

G. Marconi
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IEEE members are leaders
of today and tomorrow

RESTRUCTURING THE ELECTRIC GRID * CELLPHONE SECURITY  THE ELECTRIC CENTURY

IEEE Medal of %
Honor recipient
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Andy Grove
IEEE Medal of Honor
2000
Founder & Chairman,
Intel Corp.
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How IEEE Medal of Honor
Recipient Herbert Kroemer's
Theories Spawned

A Wealth of Far-Reaching
Semiconductor Applications

Herbert Kroemer
IEEE Medal of Honor
2002
Nobel Prize 2000
Developed Principles
of Semiconductor Lasers

| E E Eé Mark Bowden On The Information War In Iraq ..

Nick Holonyak
IEEE Medal of Honor
2003
Developed the first
light-emitting diode (LED)
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IEEE Xplore is a Foundation

IEEE/IEE Electronic Library

All-inclusive subscription product
backfile to 1950’s




IEEE has Breadth of Content

More than EE and computer science
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Acoustics
Biomedical Eng
Computing
Electrical Eng
Industrial Eng
Info Systems
Nuclear Science
Physics

Remote Sensing
Storage

Web Applications

Aerospace
Biometrics
Cybernetics
Civil Eng

Info Technology
Optics

Semiconductor
Manufacturing

Software
Transportation
Wireless
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Use Of IEEE Xplore By Members and
Customers Doubles in 2003
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IEEE’s Digital Library Reaches

Users Around the World

Academic Corporate Gov’t Total
Africa 0% 0% 0% 0%
Europe 14% 4.5% 1.5% 20%
Middle East 10% 1% 0% 11%
North America 19% 17% 6% 42%
South America 1.5% 0% 1.5% 3%
Pacific Rim 18% 4% 1% 23%
Total 64% 26% 10%
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Academic Consortia Help get
Access to IEEE Content

Brazil 49 Universities
Argentina 57 Universities
Chile 25 Universities

Thousands of faculty and students gain access to
content through IEEE Xplore.
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Many Authors from South America
Contribute to IEEE

Brazil 7,345 articles
Argentina 671 articles
Chile 545 articles
Venezuela 441 articles
Colombia 101 articles
Uruguay 91 articles

As found in IEEE Xplore, as of 12 May 2004
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(Google Continues to Drive
Users to IEEE Xplore
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IST

One Millionth Article Posted to

IEEE Xplore in January 2004
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Novel Frame Buffer Pixel Circuits for
Liquid-Crystal-on-Silicon Microdisplays

Sangrok Lee, M:

Abstracit—A 32 ¥ 16 liguid-crystalon-silicon (LOOS) back-
plane with novel Frame buffer pixels s designed and Fabricated
using the AMI Semiconductor’s 8.5 gim double-poly triple-metal
CMOS process. The three novel pizel circuiis deseribed herein
inerease the brightness of an XGA LOCOS microdisplay by st least
% without sacrificing image contrast ratio. The inerease of
hrightness i= attributed o maximizing overall image view time,
allowing an image to be displayed at full eomrast while the next
imvage s huffered onto the hackplane. The new circuits achivve
this hy remaving charge sharing and charge inducement problems
shown in presiously propesed frame hutfer pixel cireunits, Voltages
on the pivel electrodes measured throngh rail-to-rail eperational
amplifiers with negative feedback vary from @ o 425 'V (6-Y
pewer sources All data vollage levels remain constant over a
frame time with less than 1% drep. thus ensuring masimum
contrast ratio. Modeling and experimental measurement on the
fabricated chip show that these pixel cirewis suiperform all sthers
to diate based on storage time, data storage level, and potential for
highest contrast ratio with maximum brightness.

Index Termy—Frame bulfer pixel. liguid-crystal-on-silicon
LU, microdisplay.

[ INTRODUCTION

IQUID-erystal-on-silicon (LCOS) micnodisplays utilize

high birefringence and low operating voltage liguid
crystal (LC) materials alisned on top of a single crystal silicon
circuit o control and maintain the director distribution of the
LC for high-resolution small-sized displays [3]. Single crystal
silicon VLSI technology is well recognized as o compelitive
alternative Lo active matrix liquid crystal display (AMLCID)
[4]. The advantages include higher electron mohility producing

better electron characteristics and the use of more mature, of!

the shelf technology. Furthermore, complicated column and
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Fig

Field saquential color projection display with a single microdisplay.

Omne of the main applications of LCOS technology is in pro-

jection display systems. The fronl projector is very commonly

used in business and educational settings, while rear projection
displays are considered promising candidates for home theater
systemns. The contemporary standard LCOS projection display
uses three microdisplay panels. one for each primary color. The
advantage ol the three-panel design is that the images have max-
imum brightness, However, the disadvantage is the need for
complicated and expensive oplics to separate the colors and dif-
ficulty in alignment of red, green. and blue images. which in-
creases manufacturing cost. These disadvantages o away with
sinele nangl architechre known as field seonential color (FSC)




Create New Ways to Meet the
Changing Needs of Users

OLD

Content Convenience
Only IEEE Organized By
Content Media:
Only thru IEEE Journals,
Channels: Magazines,
memberships, Confere_nce
subscriptions Proceedings,
Books, Standards

NEW

The best Organize by
technology metadata:
content from sorting by subject,
IEEE & others type of data
Multiple Combined with
access points: en | services:
Google, OPACs, o o Advertised product
etc. locator, etc.




“Traditional” Digital Library Features

e Periodical content that mirrors the printed
content set

e Organized by publication title, volume, issue,
page numbers

e Boundaries are based on traditional
technical disciplines
e Control systems
e Signal processing
e Computing
* |Indexing
e Inspec, Compendex, annual printed edition
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What will the Digital Library of the
Future Look Like

e Break the publication title model
e Post content online at the article level

e Retain value of title because it reflects a
solid brand and authority of coverage

e Make all sorts of content available at
the individual element level

e Tables, graphs, figures, etc.

ISTEC, 19 May 2004 € IEEE
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Tables, Graphs and Figures Made
Available as Single Elements

thers wers only afew marte objects. Without losing real-
ism, we chose a rendering without shadows and mulej

Eurcpean PALvideo standard. We used Adobe Bfemiere - 4 f
to edit the final animation, which is available yt AVT for- : i I n th e u t u re H
mat. (You can view two examples at http:f: i ! .
heart-development. univ-rennes L. fr/anglai u S e rS W I I I b e
hitm by elicking en the “Animations™ buttor . -
this animation isn’t always self-explanatogy. We post- ¥ =% a b I e t O
muration and to highlight some particulaites of this i . d d
anatorny or some specific phenomena, Thefpbjectr Own | Oa
the animation is to teach the normal heart d
elements from
within an article.

The final animation is about 12 minueslor
than 18,000 frames.

Results

The owverall process of the model designfromt
ical definition of the sequence to the final modeli
validation took about three years, The figures pre

& The mitral (a) and tricuspid (c) valves separating,
respectively, the left and right atria from the corre-
sponding ventricle. This model of the opened heart

shiows the mitral valve (a) and left ventricle (1), tricu
d valve (c) and right ventricle (d), aorta (e), and

ed here highlight some important stages of the overs
cardiac morphogenesis. Chronologically, the first visi-
ble phase is ferdlizarion (Figure 5). In this sequence,

IEEE Computer Graphics and Applications 17
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What will the Digital Library of the
Future Look Like

* Include more content types
e Patent data, product information

* Include non-traditional content
¢ |Interactive and searchable math formulae
e Multimedia
e Visualization tools for showing relationships

e Engage information retrieval software
* May replace the need for “old-fashioned” index
e Learn from the symantic web

ISTEC, 19 May 2004 € IEEE
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IEEE TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES, VOL, 51, NO. 4, 4 A p i ct u re i s Wo rt h d Oze n s Of
Potential Formalisms in Electromagnetic-Field equations:
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o

Analvsis This animation shows how these

GEORGIEVA AND TAM: POTENTIAL FORMALISMS IN EM-FIELD ANALYSIS

formulas allow an engineer to predict the

i
~

onaugew

>

~ walls

Tig. 1. Computational volume of the dipole radiating|

The operator V2 —7,,. dcfaults to the well-k
V2 — 118, in a loss-free medium. Nptice th

to the “ordinary” vector potentials s
A, =pTA
F.=¢7'F.

As a first example, let us consider the E|
of a very small dipole (electric gurrent elem|
we set as J, = 2.J., in the z—0Fy-plane. Ad
equation in (13), a spherical A, = 24,
open space. We examine this wave when the
sinusoidal function of time.

We simulate numerically/this problem
ference algorithm based od the time-dom|
(TDWP) approach [28], which solves the cd
specified boundary conditigns and medium.
volume (see Fig. 1) includes only one octar
of the symmoetry of the problem. There is
z = 0 and magnetic wallg at x = 0 and y 3
three boundaries employ absorbing boun
simulate reflection-free propagation. The a|
normalized potentials § = \/ZT]AH and f
measured in W12 Here, Zo = +/pof|
impedance of vacuum

In the z-oriented dipole example, a sing]
malized potential a # Za, is computed an
the wave in the 2—0—y-plane is animated in 4
all examples consid: in this paper, the ¢
is discretized into a unifornmimesh. For the ¢|

choosc a spatial step size ah = A/30; [c

actions of an electro-magnetic field (a
radio wave) as it leaves an antenna

1,03
azW'no

in free space corresponding to the frequency of the excitation -7V =V .F.. 20
current (A = 1 m). The z- and y-axes in the animation are scaled

in terms of the spatial step ah. For example, the point (30, 45)  The vector operators (VZ¢) and (V7),) arc the gradicnts of the
has actual coordinates 27 = 30ah, y = 45ah with respect to the  operators defined in (14) as follows:




ISTEC, 19

Visualization Tools Promote
Search Serendipity

T
& "”'F”—E
.

r/ tﬁﬁmx 3

(

'\—\_\_\_\_\_\_
Irunm-:rm (8 fll-'rrlb =

—— -

Search for Topics: 1 Topics: 33436 ..“i’ﬂll E'.:i“"I ':%:'l _?I

CLICE: to select a topic, DEAG: to move, DOUBLE-CLICK: Lo view document lists
in wour web bmwser

TYPE: partial topic name to search, EMTER: to go to each matching topic

BOTTOM BEUTTOMS: change font size, reset page and get add tional help

Topic Map at Highwire Press (highwire.stanford.edu)

Campinas, Brazi




What will the Digital Library of the
Future Look Like

e Links, links, and more links
¢ Intralinked documents — HTML, PDF
® Crossref links between publisher content

e More technical support required

e For authors
e Online peer review, reference tables, DOI

e For users

* Training to use the system, training to learn the
technology

ISTEC, 19 May 2004 € IEEE
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New Business Models are
Being Established

e Author pays at manuscript submission
* Public Library of Science

* Free content

* Proposed by Sabo Bill in US — research funded
by government should be free to users

* Funded by some organization or foundation
o “Pay-by-the-Drink”
e User pays as he uses content

e Similar to cable or cellular telephone payment
models

* Free content on the web

e MIT’s D-space
ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



There are Many Challenges Ahead

e Citations rules

e Articles posted online early often do not
have page numbers

e Multimedia
e How can we help users use the files?
e What formats should we support?

* How can we guarantee access into the
futures?

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



More Challenges to Consider

* Proper tagging of all document elements

e Tagging ensures the proper identification of
the element

e Enables publishers to display content in
different ways

e Content management becomes crucial

* Properly organized schemas are required to
make the future digital library user experience
a good one

e Customized user interfaces
e Personalization features, e-file cabinets, email
alerting functions

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



Maybe it is Not a
Digital Library After All

Traditional Publisher Ahrmatm“ PrWide\

*Print business
*Online business
*Subscriptions
*Traditional topics of ‘
coverage

ISTEC, 19 May 2004 @4
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So, What is IEEE’s Vision

e Become the publisher of choice for all
technical information
e Attract the best authors, editors and reviewers

* Provide tools that make it easy for authors
to publish with us

e Enable the technology to deliver content
to many users around the globe

e Learn from today’s users about
tomorrow’s capabilities

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



IEEE Publication’s mission is:
Information Driving Innovation

e
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BREAKER PAGE
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Patents are Significant
New Measures of Value

e CHI Research, Inc. Research Consultancy
based in New Jersey — examines patents
as predictor of a company’s market value.

e Patent portfolio is a product of R&D spending

e Most valuable patents cite research papers
(“science linkage”) vs. other patents

e Science linkage means idea is closer to basic
science — fresher than ideas based on existing

products

ISTEC, 19 May 2004 € IEEE
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Technical Innovation
Depends on Patents

e Patents are the most tangible of
intangible assets

e Patent protection encourages
innovation

e About 170,000 patents issued by the
USPTO in 2002

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



There is a Basic Idea for
Citation Analysis

e If | invent a new widget, | must cite all
prior art

e New patents cite older developments

e A patent that receives many forward
citations is said to be highly cited

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



Sci/Tech Literature Relates
Highly Cited Patents to
Successful Organizations

e Highly cited patents correlate with
inventor awards, increases in sales,
profits, stock rises, patent licensability,
and successful products

e Citation impact is a proxy for quality,
and ultimately value

Based on articles in Business Week, MIT Technology Review, Bloomberg
Personal Finance, and a study commissioned by IEEE and conducted by
CHI Research, May 2003

ISTEC, 19 May 2004 € IEEE

Campinas, Brazil



Top Patenting Firms Care
About Patents

Top Patenting Firms in 2002

Rank| Company Name [#US Patents| [Rank Company Name #US Patents

1 |IBM 3334 14 |Toshiba Corporation 1352
2 |CanonInc 1937 15 |[Philips Electronics N.V. 1276
3 |NEC Corporation 1920 16 |Advanced Micro Devices 1152
4 |Hitachi Ltd 1882 17 |Intel Corp 1088
5 |Micron Technology 1851 18 |[Fuji Photo Film Co Ltd 1010
6 |Matsushita Electric 1712 19 [Lucent Technologies 818
7 |General Electric Co 1681 20 [Robert Bosch GmbH 800
8 |Sony Corporation 1601 21 |Motorola Inc 778
9 |Samsung Group 1563 22 |Ericsson (LM) Telephone 767
10 |Mitsubishi Electric 1474 23 |[Texas Instruments Inc. 744
11 |Hewlett-Packard Co. 1391 24 |Eastman Kodak Co 706
12 |Fujitsu Limited 1368 25 |Honda 703
13 [Siemens AG 1357

ISTEC, 19 May 2004 € IEEE
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Science
Linkage

Texas Instruments Patent
References Several IEEE Articles
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1571 ABSTRACT

A data synchronization method and circuit are provided. A
data synchronization circuil (28) includes a header timer
(40, a timeou! counter (44), a compare circuil (46), and a
synchronization ield register {48y for use in & read channel
(1, During a read apecation in the read channel (10}, the
data synchronization circuit (28) searches for the presence of
a synchronization field in o read signal indicating that user
data will be provided next. The search occurs over a pre-
defined period of mme. The header timer (400 cnables a
header fimer signal for a first predefined period of time. The
timeout courmler (44) receives the header timer signal and
enihles o imeout counter signal for o second predefined
perind of time after the first predefined period of tme
uxpires. The compare circuil (46) compures the read signol
1o the known value or synchronization flekd stored in the
sviclironization feld register (48} This comparison ocours
during the second predefined period of time, the time in
which the meout counter signal s enabled 1o determine if
a synchronization field is present in the read signal. Finally,
the compare cireuit (46) provides o syochromzation detect
signal that imdicates whother a synchronization fiekl was
found during the second period of time.
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