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NEWS OF SCIENTIFIC PROGRESS AND EDUCATIONAL
INNOVATION

Over the years, when reporting on programs of scientific meetings, we
mentioned specia efforts to contribute to the education of the next generation
of scientists and engineers so that they can carry on the work we are doing
NOW.

A few weeks ago we heard about a project that expands this educational
concern to even younger students. The Materials Research Society (MRS)
announced the launch of Strange Matter, a touring exhibition and accompa-
nying Web site designed to illustrate the principles and concepts behind
materials science to atarget audience of 5th through 8th grade students.

The Strange Matter exhibition opened in North Americain June 2003 with a
public preview at the Ontario Science Centre. 1t will begin its three-year tour
to major science centersin February 2004. For the most up-to-date informa-

tion on this project, visit the Web site at www.mrs.org.

Asindicated in the previous issue, you are getting a comprehensive report on
ISIF 2003 by Orlando Auciello, one of our senior contributors, and we
continue the list of ISIF 2003 papers begun in the summer issue. Part Il
covers the poster session of CVD processing; domains and nanostructures,
FERAM materials; aswell astesting and characterization.

The section “Upcoming Meetings’ features two MRS meetings, the Fall
Meeting in Boston (page 12) and the Spring Meeting in San Francisco (page
14), and the 16th International Symposium on Integrated Ferroelectrics
tobeheld on 5 - 8 April 2004 in Gyeongju, Korea (page 13).

Gyeongju, which islocated on the southeast skirt of Korea at approximately
360 km from Seoul, was the cradle of ancient Shilla Dynasty culture and the
site of the dynasty’s capital from 57 B.C. t0 935 A.D. Itiscalled a“Museum
without Walls’ because of the wealth of historical buildings and treasures to
be found al over the region. Gyeongju has many temples, stone pagodas,
ancient tombs, mounds, and castle sites, which are the essence of the ancient
north-eastern Asian culture.

We hope that you will be able to join usin this beautiful city for another
exciting exchange of the newest developmentsin the field of ferroelectricity.
Rudolf Panhol zer
Editor-in-Chief
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15TH INTERNATIONAL SYMPOSIUM ON INTEGRATED FERROELECTRICS (I SIF 2003)

In the editorial of our last issue we expressed the hope that we might bring you a report on ISIF 2003 by one of our
senior contributors. We are very grateful to Orlando Auciello for having taken time out from his extraordinarily busy

schedule to write the following report.

The science and technology of ferroelectric thin films
and integrated ferroel ectrics constitutes one of the fastest
evolving interdisciplinary fields of research worldwide.
A magjor driving force for the extensive research being
performed in many universities and industrial and
national laboratoriesis not any longer the promise of
applications of ferroelectric thin filmsinto revolutionary
advanced microdevices but the reality of ferroelectric
thin films integrated into nonvolatile ferroelectric
random access memories (FERAMS) now in “smart
cards’ aready in the market and the upcoming shipping
of the first 0.18 um embedded FERAM in System on
Chip (SoC) into the market announced by Masushita
(Panasonic) on 9 July 2003 (see http://
WWW.panasonic.co.jp/global/top.html). These techno-
logical developments are creating new multibillion
dollar markets.

Properties of ferroelectric thin filmsthat are being
intensively investigated include electrical conductivity,
ferroelectricity, piezoelectricity, pyroelectricity, and
electro-optic activity. The science and technology of
ferroelectric thin films and bulk materials has advanced
in recent years because of the development of new
synthesis techniques that resulted in the integration of
films and bulk materialsin novel devices. In addition to
the major application to FERAMSs as described above,
researchers are investigating these materials as high
dielectric constant materials for integration as high
dielectric constant (high-k) layersin capacitors for high-
density DRAMs and high-frequency devices, and as
high-k gate oxides for the next generation of integrated
circuits. Ceramic conductors are used in ohmic, voltage-
dependent, and thermally sensitive resistors, fast-ion
conductors, humidity and gas sensors. Piezoelectricity is
exploited in micromachines such as accelerometers,
displacement transducers, and actuators. Pyroel ectricity
is utilized in the fabrication of high-sensitivity infrared
detectors, while electro-optic activity is used in displays,
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image storage systems, and optical switches for inte-
grated optical systems. The materials science and device
issues related to ferroelectric thin films and integrated
ferroelectric are discussed intensively at the International
Symposium on Integrated Ferroelectrics, which is the
premier conference in thisfield.

The ISIF 2003 was characterized by the excitement that
FeERAMs are now in the market integrated into “smart
cards’” and by the promise that high-density FeERAMs are
on their way for introduction into the market in the near
future. On this basis, the plenary, invited and contributed
talks, aswell as poster presentations provided views to
new advances on fundamental and applied science, as
well as on device architecture related to FERAMS. In
addition, there were also advances presented on other
fields of application of integrated ferroel ectrics.

The ISIF started on Sunday, March 9, with a series of
excellent tutorials on thin film materials and processing,
fundamentals of electroceramic materials, process
integration, and characterization and testing presented by
recognized researchersin the field from national
laboratories, universities, and industry.

I SIF 2003 featured severa plenary talks on a broad
range of topics, as discussed below:

Hans Stork (Texas Instrument) presented atalk titled
“Enabling the Mobile Internet: System-on-Chip with
Ferroelectric Memory” that provided a view of the status
of the mobile internet and the role that different memo-
riesmay play in this broad technology. Low cost, low
power, and nonvolatile memories are required. A
comparison of available and future memory technologies
was made showing that DRAMs are volatile (need
continuous refreshing and therefore consume more
power), SRAMs exhibit large area and high leakage
limitations. Flash memories are slow in writing and have
limited lifetime (up to about 10%° cycles) in addition to
being difficult to integrate. The upcoming competing
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memories, ferroel ectric random access memories
(FERAMS) and magnetic random access memories
(MRAMS), face their own challenges, such asyield and
switch polarization. Y oung-Jin Park (Hynix Semicon-
ductor) presented “ The Vision and Future Direction of
FERAM” from the Hynix perspective, making compari-
sons between FERAMs based on SBT and PZT ferro-
electric technologies. Rainer Waser (RWTH Aachen
University and Forschungszentrum Jilich) discussed
ferroel ectric phenomena at the nanoscale, addressing
materials issues critical for the far generation of
FeRAMs.

ISIF 2003 featured several parallel sessionsthat are
highlighted below.

The FERAM Process I ntegration Session featured
invited talks that discussed challenges of integration for
embedded FERAMsin the sub 180 nm scale, embedded
FeERAMswith 0.58 um cell size using 130 nm, 5 LM
CUu/FSG Logic Process, novel common cell via etch
stopper technology for fabrication of FeERAMs, and
improvement in ferroelectric properties of Pt/SBT/Pt
capacitor visa blocking impurity diffusion from
interlevel dielectric layers. Perhaps the most important
highlight presented in an invited paper was the discus-
sion of the first 0.18 pm SBT-based embedded FeERAM
technology with hydrogen damage-free stacked cell
structure. In addition to the invited papers, there were
several good contributed papers that discussed diverse
topics relevant to FERAM process integration, including
plasma etch processes, oxygen and hydrogen barriers,
processing of PZT films by MOCVD, processing of Ir
electrode layers as well as other electrode materials.

The FERAM Materials Session was a good complement
to the process integration session, featuring invited talks
that discussed important issues, such as large area
deposition of Bi-based films, low temperature process-
ing of PZT thin films on Pt and SRO electrode layers,
materials characterization and testing of FeRAM PLZT
film-based capacitors with improved reliability with
respect to prior state-of-the-art technology for PZT-
based FERAMSs. Contributed talks in this session dis-

cussed relevant topics such as new ferroel ectric materi-
alsfor single transistor FeRAMs, modification of
crystallization of PZT films viaincorporation of
nanosized powders, improvement of crystallinity in sol-
gel derived BLT capacitors using an optimized sol-gel
process, production of ion-substituted BTO filmsvia
chemical solution deposition, influence of asymmetric
electrodesincluding SrO and IrO layers on the interfa-
cial capacitance and the failure mechanismsin PZT
films, effects of Mn doping on the fatigue of PZT
capacitors, influence of SIO, —based additivesin BTO
films for FERAM capacitors, IrO, /Ir electrodes for
MFMIS ferroelectric gate transistors, and low tempera-
ture growth of BTO films by hydrothermal treatment.

The CVD Processing Session addressed several issues
related to the synthesis of ferroelectric thin films by the
technique that is mainly used in fabrication of FeERAMS.
Invited talks discussed critical issues, such as synthesis
and characterization of SBT filmsfor 3-D stack capaci-
tors, film thickness dependence of the crystal structure
and electrical properties of PZT films below 50 nm
produced by MOCV D, and the synthesis of SBT thin
films viaadvanced MOCVD. Contributed talks also
provided important discussion on several topics includ-
ing flash CVD techniques for mass production of
FeERAMs, MOCVD of PZT filmsfor embedded
FeRAMs, low temperature MOCV D process for fabrica-
tion of LNO/PZT/LNO capacitors for high density
embedded FERAMSs, preparation of PZT filmsvia
MOCVD, using new, more efficient precursors, CVD
synthesis of Ru electrodes and characterization of
electrical performance for application to FERAMSs.

The Testing and Char acterization Session provided
valuable information on the latest advances in character-
ization of ferroelectric materials and devices. Invited
papersincluded discussion of characterization of 16Mb
FeERAMs using a novel sensing scheme, a discussion of
the use of in situ synchrotron X-ray scattering tech-
niques to study ferroelectric film growth processes and
effect of film thickness on ferroelectricity in epitaxial
PTO thin films (thistalk provided first evidence for the
limit of ferroelectricity in an inorganic ferro-
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electric thin film, such as PTO, with a demonstration that
the limit appears to be 3 unit cellsfor single crystal PTO
film grown on asingle crystal STO substrates), a discus-
sion of Raman spectroscopy as areliable method for
characterization of ferroelectric perovskite thin films, and
adescription of characterization of depth profile of
hydrogen and oxygen in ferroelectric thin films using
high-energy ion beams. Highlights of contributed papers
included discussions on effect of geometry on switching
kineticsin PZT capacitors, structural interfacial studies
of textured PZT films on GaN and sapphire substrates,
nonlinear imprint behavior of PZT films, fatigue and
retention stability of low voltage PZT films, high-speed
and high-resolution measurements of submicron capaci-
torsfor FeERAMS, new approaches for the analysis of
switching current in ferroel ectric capacitors recorded
during conventional measurements of polarization
hysteresis, studies of recovery of polarization in fatigued
PZT capacitors, an insightful study with adirect lateral
observation of the depth profile of domain configuration
in fatigued PZT capacitors, and a discussion of mecha-
nisms of charge retention loss in Pt/PZT/Pt capacitors
and its relation to fatigue and imprint.

A Domains and Nanostructure Session provided
valuable insights into the issues that are critical to the
development of the future high-density FeRAMSs. Invited
papers were focused on issues such as nanoscal e phe-
nomenain ferroelectric thin films investigated by the
atomic force microscopy piezoresponse force
micrcoscopy method, domain structure of epitaxial PZT
thin films with morphotropic phase boundary composi-
tion, synthesis of novel ferroelectric nanotubes, low
dimensional ferroelectrics, and 3-D structuresin
nanoscal e ferroel ectrics including patterned cylindrical
nanoferroel ectrics and self-assembled patterned pyramid
nanoferroelectrics, and ferroel ectric domain observation
and manipulation by nanoprobes. Contributed talks
provided information on ferroelectric properties of self-
assembled PZT islands prepared on various substrates via
MOCVD, fast and superfast motion of ferroelectric
domain boundaries and finite size effect on structural and
physical properties of nanocrystaline ferroelectric thin

4

films.

The MEMS, Pyroelectric and Optoelectronic Session
addressed scientific and technological issuesin several
invited and contributed papers. Invited papers were
presented on piezoel ectric devices based on ferroelectric
thin films, giant piezoelectric response in epitaxial
PMN-PT filmson Si for high performance MEMS,
recent advances in piezoelectric micromachined ultra-
sonic transducers based on PZT films, design and
fabrication of PZT-based acoustic sensors, characteriza-
tion of mechanical and electrical propertiesof MEMS
devices based on piezoel ectric films, microwave proper-
ties of high-K materials, fabrication and characterization
of piezo cantilevers and membranes used for MEMS,
and many other materials and property issues critical to
MEMS, pyroelectric and electro-optic devices.

The Circuit Design and Architecture Session was
characterized by the discussion of new concepts related
to device architecture and writing and readout schemes.
Invited papers focused on discussions of issues such as
nondestructive readout ferroelectric gate FET memory
concepts, a current giant scheme for 16 Mb FERAM,
circuits for data sensing in FERAMs. Contributed papers
covered various topics such as ferroel ectric nonvolatile
logic devices, design of ferroelectric programmable logic
gate arrays, ferroelectric test chip designed for process
integration and direct capacitor characterization, a novel
approach for the incorporation of ferroelectric materials
into microwave systems, improved performance of BST-
based tunable circuits employing low-loss dielectrics,
improved performance compact phase shifters based on
BST capacitors.

The Multiferroicsand Graded Ferroelectrics Session
provided a new platform for discussing scientific and
technological issues related to thisrelatively new and
still small subfield of integrated ferroelectrics. Invited
papers addressed issues such as graded ferroelectrics,
transcapacitors, and other graded ferroic materials and
devices, and computational design of new multiferroics.
Contributed papers were presented on rectifying effect of
graded films, observation of ferroelectricity and ferro-
magnetism in BiFeO-ReFeO-PbTiO solid solutions,
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origin of hysteresis offsets from polarization graded
ferroelectrics, and doping effects on the piezoelectric
properties of low-temperature sintered PTO-based
ceramics.

Properties of ferroelectric thin
filmsthat are being intensively
investigated include electrical
conductivity, ferroelectricity,
piezoel ectricity, pyroelectricity,
and electro-optic activity.

A short Modelling and Theory Session was focused on
discussions of electromechanical properties of con-
strained single crystal domain and polydomain ferroel ec-
tric films, theory of nano-phase self-patterned el ectrodes
as applied to oxide ferroelectrics, first principle compu-
tations of PMN materials, nucleation limited switching
in ferroelectric films, including a discussion of imprint/
retention modeling and polarization kinetic reversal, and
order parameter in relaxors.

The High-K Dielectric Session in the ISIF 2003 in-
cluded discussions of high-k dielectric science and
technology focused on application to high-frequency
devices and DRAMSs. Invited papers covered scientific
and technological issues related to a broad range of
devices. For example, an invited paper provided the first
demonstration that Cu can be used as electrode material
for high-k dielectric BST-based capacitors via the use of
anovel oxygen diffusion barrier that enables the integra-
tion of Cu layerswith BST and eventually with other
oxide ferroelectric layers. A review was also presented
on the status of high-k dielectrics for DRAMs. A discus-
sion of thick dielectric BST films produced by MOCD
was presented with a focus on the properties of the thick
films. Multilayer BST capacitors were reviewed also.
Contributed papers covered awide range of scientific
and technological issues, such as nickel integration and
enhanced dielectric properties of STO and BST film-
based capacitors, properties of ultrathin BTO films
grown by MBE, dielectric properties of single crystal

PMNT films, extension of operational temperature range
for microwave ferroel ectric tunable devices, synthesis
and characterization of nanostructured BST films for
microwave applications, PZT-based films synthesized on
metal foils by chemical solution deposition for advanced
electronic systems, S-band microwave phase shifters
based on varactors, and millimeter-wave line ferroel ec-
tric phase shifters.

A new session on Oxides on Si was organized to address
the new field of research and technological development
focused on high-k dielectric layers for application to the
replacement of SiO, as the gate material in the next
generation of integrated circuits. This has become a hot
topic of research that is attracting researchersin the
ferroelectric field, triggered by a shift in funding from
several agencies. An invited paper was presented on
processing issues related to high-k dielectric layers
integrated with Si. Contributed papers addressed issues
such as MOCVD synthesis of high-k layersfor gate
applications, growth of HfO, by MOCVD using oxygen-
free precursors, and growth of STO films by ALD using
remote plasma oxidant. It is expected that this session
will increase in sizein future |SIFs, reflecting a shift in
research and development in the field of complex oxide
thin films.

In conclusion, the I SIF 2003, as prior | SIFs, was charac-
terized by scientific and technological advances, but
most importantly, it was characterized by the realization
that integrated ferroel ectrics has reached a state of

devel opment where commercia devices, such as smart
cards based on FeERAMs are already in the market and
high-density embedded FERAMSs are nearing introduc-
tion into the market and leading the way to a future
stand-alone FERAM. All in all, the future of integrated
ferroelectricsis bright, and evolution into alternative
subfields, such as high-k dielectrics, for the new genera-
tion of integrated circuit gates will provide new energy
to this vibrant scientific and technological field of

research.
Orlando Auci€llo

Argonne National Laboratory
Materias Science Division, Argonne, IL
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In the last issue we listed the | SIF 2003 papers in the following fields: FERAM process integation; MEMS,
pyroelectrrics and optoel ectronics; high-K dielectrics; circuit design and architecture; crystalline oxides, multi-ferroics
and graded ferroelectrics; modelling and theory; and the oral presentations of CV D processing.

Now we bring you the authors and titles of the papers given in the rest of the fields covered at ISIF 2003: Poster
presentations of CVD processing; domains and nanostructures, FERAM materials; and testing and characterization.

CVD PROCESSING -
POSTERS

Effect of PbTiO3 seed layer on the
growth of metal organic chemical
vapor deposited Pb(Zr,Ti)O3 thin
films
Youngsoo Park, Choong-Rae
Cho, June-Mo Koo, and June
Key Lee

Thickness dependencies of

Pb(Zr, Ti)O3 thin film using

MOCVD technique
June-Mo Koo, Choong-Rae Cho,
June Key Lee, and Youngsoo
Park

Characteristics of ZnO thin film by
atomic layer deposition for film
bulk acoustic resonator
Su Bong Jung, Soo Gil Kim,
Gon Min Jeong, Young Hwa
Shin, and Neung Heon Lee

Investigation of Ru thin films
prepared by chemical vapor deposi-
tion as bottom electrodes for
memory applications
Sang Yeol Kang, Ha Jin Lim,
Cheol Seong Hwang, and
Hyeong Joon Kim

Effects of oxidizers on the charac-
teristics of ZrO» films deposited by
MO-ALD
Juwhan Park, Daekyun Jeong,
Nohheon Park, and Juyoung
Kim
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MOCVD growth and characteriza-
tion of switching ferroelectric thin
film oxides for high-density
memory
J.D. Cuchiaro, C.E. Rice, S. Qun,
L.G. Provost, G.S. Tompa, T.
Davenport, G. Fox, S. Sun, and
F. Chu

Preparation of PZT thin films by
liquid source MOCVD using a
cyclohexane solvent
Y. Nishioka, T. Jinbo, T. Yamada,
T. Masuda, M. Kajinuma, M.
Uematsu, K. Suu, and M.
I shikawa

ZnO thin films deposited by atomic
layer deposition technique using O3
as oxidant
Seong Keun Kim, Oh Seong
Kwon, Cheol Seong Hwang,
Sang-Hee Ko, and Sun Jin Yun

Development of low-temperature
AloO3 MOCVD for ferroelectric
film passivation on 8" wafers
C.E. Rice, J.D. Cuchiaro, S Sun,
L.G. Provost, G.S. Tompa, T.
Davenport, G. Fox, S. Sun, and
F. Chu

Highly conformal ruthenium films

by digial CVD using

Ru(THD)2COD and oxygen
Jaydeb Goswami, Anirban Das,
Wei Cao, Diefeng Gu, Sandwip
K. Dey, Seve Marcus, Henk de
Waard, and Chris Werkhoven

Liquid flash evaporation (LFE)
technology for ferroelectric
MOCVD
C.E. Rice, S Qun, L.G. Provost,
J. Cuchiaro, and G.S. Tompa

Atomic layer deposition (ALD) of
bismuth titanium oxide thin films
using direct liquid injection (DLI)
method
Young Jin Cho, Yo-Sep Min,
Jung-Hyun Lee, Bum-Seok Seo,
June Key Lee, and Young Soo
Park

Vortex-CVD for advanced 3-D
capacitor FeERAMs
R. Grant, M. Brubaker, and S.
Narayan

Low temperature PZT films by
MOCVD for IR imaging
J.D. Cuchiaro, C.E. Rice, S Qun,
L.G. Provost, G.S Tompa,
Howard Beratan, Charles
Hanson, and Hilary Tanner

Metal-organic chemical vapor

deposition of HfyAly)Oz thin films

using a single molecular precursor
Hong Bae Park, Jaehoo Park,
Moonju Cho, Cheol Seong
Hwang, Seok Joon Won, Moon
Han Park, and Ho Kyu Kang

Preparation of Pb(Zr,Ti)Og3 thin
films by liquid delivery MOCVD
using a cocktail solution

Yohei Otani, Norikazu Abe,
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Masato Nishinouchi, Masato
Miyake, Soichiro Okamura, and
Tadashi Shiosaki

DOMAINS AND
NANOSTRUCTURES

Nanoscale phenomenain ferroel ec-
tric thin films investigated via
piezoresponse force microscopy

V. Nagarajan and R. Ramesh

Piezoresponse force microscopy
study reaching the limit of ferroelec-
tricity

A. Roelofs, T. Schneller. Ch.

Szot, K. Prume, and R. Waser

Domain structures of epitaxial
Pb(Zr,Ti1-x)O3 thin films with
MPB composition
Keisuke Saito, Toshiyuki
Kurosawa, Takao Akai, Shintaro
Yokoyama, Takahiro Oikawa,
Hitoshi Morioka, and Hiroshi
Funakubo

Piezoresponse force microscopy:
Characterization of domains and
switching behavior in ferroelectric
capacitors
A. Gruverman, B.J. Rodriguez,
A.l. Kingon, R.J. Nemanich, J.S.
Cross, and M. Tsukada

Low dimensional ferroelectrics
Marin Alexe

Ferroelectric properties of self-
assembled PbZryTi1-xO3 islands
prepared on various substrates by
MOCVD
M. Shimizu, H. Fujisawa, H.
Nonomura, and H. Niu

Compositional dependence of
electromechanical response of
Ba,Zr-codoped sodium bismuth
titanate and its origin

|SIF 2003 PAPERS

A.N. Soukhojak and Y.-M.
Chiang

Three-demensional structuresin
nano-scale ferroel ectrics; Patterned
cylindrical nano-ferroelectrics and
self-patterned pyramidical nano-
ferroelectrics

J.F. Scott

Ferroel ectric domain observation

and manipulation by nano probe
Seungbum Hong, Hongsik Park,
Juhwan Jung, Dong Ki Min,
Sungdong Kim, Jungwon Woo,
Kwangsoo So, and Hyunjung
Shin

Fast and superfast motion of ferro-

electric domain boundaries
Vladimir Shur, Evgenii
Rumyantsev, Ekaterina
Nikolaeva, and Eugene Shishkin

Dielectric and nonlinear optical
properties of ferroelectric polymer
films
K.A. Verkhovskaya and N.I.
Kuznetsova

Finite size effect on the structural
and physical propertiesin
nanocrystalline BaTiO3
J. Yu, J. Meng, J.L. Sun, G.S
Wang, and J.H. Chu

POSTERS

Piezoel ectric effects during domain
switching in epitaxial PZT thin
films
Yong Kwan Kim, Sunggi Baaik,
Young Il Joo, Ke Sun Sohn, and
Sang Sub Kim

Reproducible and bistable switching
eventsin |-V curves of ultrathin
Pb(Zr,Ti)O3 and BaTiOg3 films

H. Kohlstedt, J. Rodriguez
Contreras, N.A. Pertsev, A.
Gerber, J. Schubert, K. Szot,
C.L Jia, and R. Waser

Ferroel ectric nanotubes
Finlay D. Morrison, J.F. Scott,
Ralf B. Wehrspon, Marin Alexe,
Toshiaka Tatsuta, and Osamu
Tsuji

Ferroelectricity in stress-free
BaTiOg ultrathin films and
nanocells

M.G. Sachiotti

Dielectric and nonlinear optical
properties of ferroelectric polymer
films
K.A. Verkhovskaya, and N.I.
Kuznetsova

Nanoscale ferroel ectric elements
fabricated by electron beam
lithography
Dong-Joo Kim, Jin Seo Im,
Carol Thompson, SK. Streiffer,
G. Wiederrecht, and O. Auciello

Self-assembled ferroelectric
nanocrystals
I. Szafraniak, C. Harnagea, S.
Bhattacharyya, M. Alexe, and
U. Gosele

Determination of cross sectional
variation of ferroelectric properties
for thin film (ca. 500nm) PZT (30/
70) viaPFM

Andrew Dyer and Steven Dunn

Fabrication of isolated ferroelectric
domainsin nano-scale
Won-Ku Jung, Young-Soo Choi,
Seung-Hyun Kim, and
Hyunjung Shin
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Ferroelectric lead zirconate titanate
and barium titanate nanotubes
Y. Luo, |. Szaframiak, V.
Nagarajan, R.B. Wehrspohn, M.
Seinhart, J.H. Wendorff, N.D.
Zakharov, R. Ramesh, and M.
Alexe

FeRAM MATERIALS
Large-area deposition of BioSiOg-
added ferroelectric thin films with
super critical fluid
Takeshi Kijima, Koji Ohashi,
Yasuaki Hamada, Junichi
Karasawa, Eiji Natori, and
Tatsuya Shimoda

A novel ferroelectric material for
single transistor ferroelectric
memory cells
Fred P. Gnadinger, Klaus
Dimmler, Greg Huebner, David
Klingensmith, T.S Kalkur, and
Ali Mahmud

Novel ferroelectric candidatesin a
series of ABigTag015 (A: alkaline
earth metals) thin films
Kazumi Kato, Kazuyuki Suzuki,
Desheng Fu, Kaori Nishizawa,
and Takeshi Miki

Modification on crystallization
characterization of Pb(Zr,Ti)O3 thin
films by incorporation of nano-sized
powders
Shih-Yen Liu, Chen-Shan Chou,
Jin-Hua Huang, and I-Nan Lin

L ow-temperature fabrication of
Pb(Zr, Ti)O3 thin filmson Pt and
SrRuO3 electrodes
K. Maki, Y. Tokita, M. Ishikawa,
N. Soyama, B.T. Liu, Y. So, H.
Vu, and R. Ramesh
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Improvement of crystallinity in sol-
gel derived BLT by optimizing dry-
gel structures
Kumie Iseki, Yoshihisa Fujisaki,
and Hiroshi Ishiwara

Fabrication of ion-cosubstituted
bismuth titanate thin films by
chemical solution deposition
method
Hiroshi Uchida, Isao Okada,
Hirofumi Matsuda, Takashi
lijima, Takayuki Watanabe, and
Hiroshi Funakubo

Compositional dependence of

ferroelectric properties for

(Y,Yb)MnOg3 thin films prepared by

chemical solution deposition
Kazuyuki Suzuki, Desheng Fu,
Kaori Nishizawa, Takeshi Miki,
and Kazumi Kato

Materials characterization and
testing of FRAM PLZT film capaci-
torsfor improved reliability

J.S. Cross and M. Tsukada

Influence of asymmetric electrode
structures including SRO and IrO on
the interfacial capacitance and the
failure mechanismsin PZT thin
films
U. Ellerkmann, P. Schorn, D.
Bolten, U. Boettger, R. Waser, R.
Bruchhaus, and K. Yamakawa

Effect of Mn doping on fatiguein
Pb(Zr,Ti)O3 capacitors
Qi Zhang and Roger W.
Whatmore

Preparation of BaPbO3 electrode
thin films by RF magnetron sputter-

ing
T. Nishida, |. Kawakami, S.

Okamura, and T. Shiosaki

Preparation of PbRuO3 thin films

by RF magnetron sputtering
Sung-Nam Ryoo, Nak-Jin Seong,
and Soon-Gil Yoon

Address of SiO2-based additivesin
BigTi3012 thin films
Kazumi Kato and Hiroshi
Ishiwara

[rO2/Ir multilayer structure elec-
trode for MFMI S ferroelectric gate
transistors

N. Sugita and E. Tokumitsu

A very low-temperature growth of
BaTiOg3 thin film by hydrothermal
treatment following sol-gel coating
at 200 degree Celsius
M. Noda, Z. Wei, and M.
Okuyama

Laser annealing of

Pb(Zrg 52Tip.48)03 thin films

using pulsed excimer (KRF) laser
Sinivas Kuchipudi, I-Nan Lin,
Yung-Chen Lin, Yu-Lin Luo,
Hsui-Chuan Lee, Jin-Hua
Huang, Nyan-Hwa Tai, and Su-
JienLin

Influence of Pt/TiO2 bottom elec-

trodes on the properties of ferroelec-

tric Pb(Zr, Ti)O3 thin films
Norikazu Abe, Yohei Otani,
Masato Miyake, Soichiro
Okamura, and Tadashi Shiosaki

Structural aand interfacial studies of
textured Pb(Zrg 3Tig,7)O3 thin
films on (0001) GaN/sapphire
substrates

S. Bhaskar, W. Cao, and SK.
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POSTERS

Comparison of lead source material
on the microstructure and ferroelec-
tric properties of sputter deposited
PZT films using lead and lead oxide
for compensation
W.L. Chang, M.Z. Lin, and J.L.
He

Oxygen partial pressure controlled
post-anneal process on PZT thin
films
Junichi Karasawa, Taki Aoyama,
Yasuaki Hamada, Koji Ohashi,
Takeshi Kijima, Eiji Natori,
Tatsuya Shimoda, and Masato
Kakihana

Studies on current transport mecha-
nism of Ca substituted SrBioTapOg
thin films
Rasmi R. Daas, P. Bhattacharya,
and RS Katiyar

Effect of Zr/Ti ratio on the proper-
tiesof PZT thin films made by
MOCVD using ultrasonic nebuliza-
tion

Choon-Ho Lee and Sun-1l Kim

Imprint characteristics of Bi-layered

perovskite ferroelectric thin films
Seok-Won Lee, Keum Hwan Noh,
Hyeak-Je Jeong, Seaung-Suk
Lee, and Young-Jin Park

Interface evolution of
Pb(ZrgTi1-x)O3/|r films during the
film growth by metalorganic
chemical vapor deposition
Moon-Sook Lee, Kun-Sang Park,
Sang-Don Nam, Kyu-Mann Lee,
Suk-Ho Joo, Sang-Woo Lee,
Hyeong-Geun An, Hyoung-Joon
Kim, Sung-Lae Cho, Yoon-Ho
Son, Yong-Joo Jung, Jang-Eun
Heo, Soon-Oh Park, U-In Chung,

|SIF 2003 PAPERS

and Joo-Tae Moon

Surface analysis and structural
properties of ferroelectric Bi modi-
fied YMnQ, films
Taekjib Choi, S Won Kim, Kyun
Sun Youn, Young Sung Kim, and
Jaichan Lee

Excess bismuth-dependent charac-
teristics of chemical solution
deposited Bi3 15La0.85Ti3012 thin
films
Nam-Yeal Lee, Won-Jae Lee,
Sang-Ouk Ryu, In-Kyu You,
Sung-Min Yoon, Seong-Mok Cho,
Woong-Chul Shin, Byoung-Gon
Yu, and Jin-Dong Kim

Formation of silicate-added
(Bi,La)4Ti3012 filmson LaAlOz/Si
structure

B.E. Park and H. Ishiwara

Retention characteristics of
(Bi,La)4Ti3012 films on Si(100)
substratesusing LaAlOg3 buffer
layers

B.E. Park and H. Ishiwara

Optimization schemes for the gate-
stack of ferroelectric-gate memory
callsusing (Bi,La)4Taz012/ONO/
Si structures
SM. Yoon, N.Y. Lee, SM. Cho,
K.D. Kim, SO. Ryu, W.C. $hin,
K.J. Choi, and B.G. Yu

The structure and ferroel ectric

properties of Pb(Zr,Ti)O3 thin films

prepared by pulsed laser deposition
Shuren Zhang, Chenglao Yang,
Jinsong Liu, and Menggiang Wu

PZT thin films with decreasing

thickness crystallized at 400°C
Mira Mandeljc, Barbara Malic,
and Marija Kosec

Characterization of BLT films
formed by using aflash-annealing
process on Pt(Cr, Ti)N/TiN/Ti
bottom electrode

H. Ohki and H. Ishiwara

Preparation and ferroel ectric proper-
ties of lanthanum modified
Sro.gBi2.2Tap0Og thin films
Y. Zhong, G.D. Hu, and T.A.
Tang

Fabrication and physical properties
of highly oriented ferroelectric thin
films on LaNiO3 buffered platinized
silicon and silicon wafers
J.H. Chu, X.J. Meng, J. Yu, J.L.
un, G.W. Wang, Z.M. Huang,
and T.Y. Tang

The study of ferroelectric La-doped
PbTiOg3 thin films prepared by RF
magnetron sputtering
Chengtao Yang, Jinsong Liu,
Menggiang WU, and Shuren
Zhang

Ferroelectric RAM-based solid state
recorder
Bruce Kaufman

Miniature microphone with silicon-
based ferroelectric films
Tian-Ling Ren, Lin-Tao Zhang,
Yi Yang, Ning-Xin Zhang, Xiao-
Ming Wu, Ze Jia, Jian-She Liu,
Li-Tian Liu, and Zhi-Jian Li

Thin film electronically tunable
filters for wireless application
L.C. Sengupta, X. Zhang, G. Lin,
R. Fu, J. Sun, Y. Zgu, M.
Rahman, and K. Shamsaifar

Nanostructure and thermal stability
of Ti1-xAlxN filmsfor diffusion
barrier layer
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Sang-Shik Park, Dong-Whi Jang,
and Byong-Taek Lee

TESTING AND CHARAC-
TERIZATION

Characterization of Hynix 16M
FeRAM adopted novel sensing
scheme
Seaung-Suk Lee, Seok-Won Lee,
Keum-Hwan Noh, Hee-Bok
Kang, and Young-Jin Park

Cell signal distribution and imprint
reliability in FeRAM with hybrid bit
line architecture
Keum Hwan Noh, Seaung-Suk
Lee, Seok Won Lee, Hee-Bok
Kang, and Young-Jin Park

A perimeter effect in ferroelectric

thin films: Extension to 32 Mbit

cellsand corrugated PZT wires
D.J. Jung, M. Dawber, and J.F.
Scott

Introduction to the resistance switch
properties of PCMO thin films
W. Zhuang, Wei Pan, Sheng Teng
Hsu, D.R. Evans, Fengyan
Zhang, Shangqing Liu, Naijuan
Wu, and Alex Ignietive

In situ X-ray scattering studies of
film growth processes and thickness
effects on ferroelectricity in epi-
taxial PbTiO3 and Pb(Zr,Ti)O3
films
O. Aucidllo, D.D. Fong, J.A.
Eastman, P.H. Fuoss, G.B.
Sephenson, SK. Sreiffer, and
Carol Thompson

Interface trap densities and electrical
characteristics of Pt-PZT-GaN
structure

S. Bhaskar, W. Cao, and SK.
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Evaluation of electrical properties
and residual stressfor PZT (52/48)
films by sol-gel routes with Raman
spectroscopy
Jeong Hoon Lee, Kyo Seon
Hwang, Jung Ho Park, Saeyoung
Ahn, Ki Hyun Yoon, and Tae
Song Kim

Non-linear imprint behavior of PZT
thin films
P. Schorn, U. Ellerkmann, D.
Bollen, U. Boettger, and R.
Waser

Raman spectroscopy of ferroelectric
perovskites
R.S Katiyar

Fatigue and retention reliability of
low voltage PZT ferroelectric films
J. Rodriguez, S. Aggarwal, S.

Martin, S Summerfelt, K.R.
Udayakumar, T. Moise, R.
Bailey, F. Chu, S Qun, G. Fox,
and T. Davenport

High speed and high resolution
measurements on submicron capaci-
torsfor FERAM application
T. Schmitz, S. Tiedke, K. Prume,
A. Roelofs, Ch. Szot, and R.
Waser

New approach to analysis of the
switching current data recorded
during conventional hysteresis
measurements
Vladimir Shur, Ivan Baturin,
Eugene Shishkin, and Marina
Belousova

Polarization recovery of fatigued
Pb(Zr, Ti)O3 thin films: Switching
current studies

Lawrence F. Schloss and Paul C.

Mclntyre

Depth profiling of hydrogen and
oxygen in ferroelectric films using
high-energy ion beam
T. Kaneko, S Nomura, M.
Watamori, H. Makita, C. Araujo,
and G. Kano

Direct lateral observation of the
depth profile of the domain configu-
ration in fatigued PZT thin film
capacitors
E.L. Colla, I. Solichnov, D.V.
Taylor, and N. Setter

Perovskite oxide thin film electrical

programmabl e nonvol atile memory
A. Ignatiev, SQ. Liu, N.J. Wu,
Y.Q. Wang, W.W. Zhuang, and
ST. Hsu

Mechanism of charge retention loss
in ferroelectric Pt/Pb(Zr, Ti)O3/Pt
capacitor and itsrelation to fatigue
and imprint
J.-G. Yoon, B.S Kang, D.J. Kim,
T.W. Noh, T.K. Song, Y.K. Lee,
and J.K. Lee

Dielectric properties of
Bag 5Sr0.5TiO3 thin films from DC
to KA band
N. Cramer, T.S. Kalkur, E.
Philofsky, and L. Kammerdiner

POSTERS

Evaluation of ferroelectric proper-

tiesof PZT film by measuring the

surface potential utilizing KFM
Jinhee Heo, Hochan Ham, and
I1sub Chung

Fast pulse switching investigation at
application sized FERAM capaci-
tors
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U. Kall, U. Béttger, T. Schneller,
T. Schmitz, and R. Waser

Thickness effect on the electrical
properties of PZT thin films studied
vio scanning force microscopy
J. Pérez, A.L. Khalkin, V.V.
Shvartsman, and P.M. Vilarinho

Study on the retention behavior of

ultrathin PZT film utilizing KFM
Kyewon Lee, Jinhee Heo,
Dongmin Jang, and Ilsub Chung

FIB milled PZT nanocapacitors
tested using PFM
J.M. Marshall, S. Dunn, and
RW. Whatmore

Piezoel ectric properties of micro-
wave-sintered
(Foo.76C20.24)[ConsW05)04Ti0.96103
ceramics
Cheng-Sao Chen, SK. Lin, and
Chen-Chia Chou

Local piezoelectric properties and
domain structure of sol-gel derived
PZT films asafunction of the
composition
A. Wu, P.M. Vilharinho, A.L.
Kholkin, and .M. Miranda
Salvado

Investigation of the high frequency
properties of BSTO thin films - A
comparison of three different
commonly used measurement
techniques
S Tappe, U. Bottger, and R.
Waser

Retention characteristics of
Pb(Zr, Ti)O3 films deposited by
various methods for high-density
nonvolatile memory
Sangmin Shin, Mirko Hofmann,
Yong Kyu Lee, Choong-Rae Cho,

ISIF 2003 PAPERS

June-Mo Koo, June Key Lee,
Youngsoo Park, Kyu Mann Lee,
and Yoon Jong Song

Structural investigation of thin
SrTiO3 films grown on MgO and
LaAlO2 substrates
P.K. Petrov, N.McN. Alford, K.F.
Astafiev, A.K. Tagantsev, N.
Setter, T. Kaydanova, and D.S.
Ginley

Random-site cation ordering and
dielectric properties of
PbMg3/3Nbp/303-
PbSC:lIZNbllZC)3
I.P. Raevski, SA. Prosandeev,
SM. Emelyanov, F.l. Savenko,
I.N. Zakharchenko, O.A. Bunina,
E.V. Sahkar, and L. Jastrabik

A study of evolution of structural
parameters of PZT-based ferrosoft
ceramics around the transition into a
paraelectric phase

G.M. Akbaeva, |.N.

Zacharchenko, V.Z. Borodin,

and E.I. Stalo

Measurement of low frequency

hysteresis of SBT ferroelectric thin

films using Sawyer-Tower circuit
D.P. Chu, Z.G. Zhang, P.
Migliorato, T. Sawasaki, K.

Hasegawa, E. Naton, and T.
Shimoda

Study on crystal structure of (111)-
oriented Pt films using high resolu-
tion X-ray diffractometer
Ji-Eun Lim, Dong-Yeon Park,
Jae Kyeong Jeong, Kun Ho Ahn,
Hyeong Joon Kim, Cheol Seong
Hwang, Dong-Su Lee, Seung-
Hyun Kim, and Jowoong Ha

Observation of trapping phenomena
in the electrical characterization of
thin film BST capacitors
Nadia Pervez, Pete Hansen, Troy
Taylor, Jim Speck, and Robert
York

Challenge for one transistor memory
devices
Tingkai Li and Sheng Teng Hsu

Investigation of the PE Loop
measurement method for ferroelec-
tric thin films
Markys G. Gain and Mark
Sewart

Microstructures and piezoel ectric
properties of microwave-sintered
Pb(Mn1/3Nb2/3)0.12r0.52Ti0.3803
ceramics
Cheng-Sao Chen, Chi-Hua Hsu,
and Chen-Chia Chou

please et us know by
email:

mail:

If you want a hard copy of the newsletter,

ferroelectricity@despammed.com or

r panholzer @nps.navy.mil

Hannah Liebmann

215 Thompson Square, Mountain View, CA
94043-4218 USA
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UPCOMING MEETINGS

2003 MRS Fall Meeting
1-5 December 2003
Hynes Convention Center and Sheraton Boston Hotel, Boston, M assachusetts, USA

The 2003 MRS Fall Meeting will serve as akey forum for discussion of interdisciplinary |eading-edge materials
research from around the world. More than 4400 papersin 38 topical symposiawill be presented. Various meeting
formats—oral, poster, round-table, forum, and workshop sessions—are offered to maximize participation.

Symposia
* Integrated Device Technology
C: Ferroelectric thin films XI1
Organic, Soft, and Biological Materials
Nano- to Microstructured Materials
Inorganic Materials and Films
U: Thin films — Stresses and mechanical properties X
Photonics
V: Critical interfacial issuesin thin film optoel ectronic and energy conversion devices
Energy Storage, Generation, and Transport
Information Storage Materials
Design of Materials by Man and Nature

Symposium Tutorial Program
Available only to meeting registrants, the symposium tutorials will concentrate on new, rapidly breaking areas of
research.

Exhibit and Research Tools Seminars

A magjor exhibit encompassing the full spectrum of equipment, instrumentation, products, software, publications, and
servicesis scheduled for 2-4 December in the Hynes Convention Center, convenient to the technical session rooms.
Research Tools Seminars, an educational seminar series that focuses on the scientific basis and practical application of
commeercially available, state-of-the-art tools will be held again thisfall.

Meeting Chairs
Paula T. Hammond Rommel Noufi
M assachusetts I nstitute of Technology National Renewable Energy Laboratory
hammond@mit.edu rommel__noufi@nrel.gov
Fred Roozeboom Susan Trolier-McKinstry
Philips Research, The Netherlands The Pennsylvania State University
fred.roozeboom@philips.com stmckinstry @psu.edu
Contact
Materials Research Society

Member Services
506 Keystone Drive, Warrendale, PA 15086-7573
phone: +724-779-3003; fax: +724-779-8313; email: info@mrs.org

www.mr s.or g/meetings/fall 2003/
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UPCOMING MEETINGS

The 16th International Symposium on Integrated Ferroelectrics (I SIF 2004)
5-8April 2004
Gyeongju, Korea
The science of ferroelectric thin films and their applications have experienced rapid progress in recent years. The
worldwide increase in commercial applicationsisasign of both the maturity of the field and the acceptance of the
technology.

The field of ferroelectric/high-diel ectric/piezoel ectric materialsis still growing rapidly due to the potential applica-
tionsin MEMSS technol ogies and the devel opment of new generations of random access memory devices. The recent
interest in the high-k gate diel ectrics makes the science of ferroelectric thin films more attractive.

This symposium will address topics including pyroelectric sensors, integrated high-frequency devices, electro-optical
components, hanotechnology, theory, ab-initio calculations and the research and exploitation of nano-size effects.

The symposium will be jointly organized with the 5th Korean Workshop on Ferroel ectrics and FRAM Technology.

Topics
* Circuits and devices
* Device integration issues
* FeERAMs, DRAMs and materias
* Ferroelectrics for space applications
* 1T-typefield effect devices
 Graded or superlattice devices
* High-frequency devices
* High-k gate dielectrics and electrodes
* Integrated sensors
» Modeling, theory and ab-initio calculations
» Domain dynamics and engineering
* Nano-structure and nano-size effects
* Nonvolatile memory applications
* Piezoelectric and MEM S applications
* Pyroelectric/IR and optical applications
* Testing and characterization
* Other thin films

General Co-Chairs
C.A. Paz de Araujo and R. Panholzer

International Advisory Board
O. Aucidllo (Chair), Y. Miyasaka, A.l. Kingon, R. Ramesh, B.A. Tuttle, R. Waser. D. Wouter, G. Fox, and S.
Trolier-McKinstry

Technical Program Chairs
S. Baik, I. Yoo, H.J. Kim

Technical Program Committee
Local: T.W. Noh, J. Lee (Tutoria Chair), S.G. Yaon, T.S. Kim, C.S. Hwang, K.S. Noh, S.Y. Lee, SK.
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UPCOMING MEETINGS

Hong, B.G. Yoo, H.J. Nam, S.S. Kim. Internationa: R. Waser, N. Setter, C.B. Eom, M. Okuyama, S. Streiffer,
D.G. Schiom.

Tutorial Sessions
Several parallel sessions are planned prior to the symposium on 5 April 2004.

Exhibits
A number of booths will be prepared for company or product exhibit or display during the symposium.

Call for Papers

Abstracts are requested on state-of-the-art topics that reflect the maturity of the field and research problems that
continue to challenge workersin this area. Submitted papers should deal with the topics listed, but other topics of
relevance to the field are also solicited.

ISIF 2004 abstracts will only be accepted in electronic format. Please visit the Web site for the abstract format.

www.isif.net
Thedeadlinefor abstract submittalsis 30 November 2003.

2004 MRS Spring Meeting
12 - 16 April 2004
San Francisco, California, USA
Symposia

* Electronics, Spintronics, and Photonics

D: High-k insulators and ferroelectrics for advanced microel ectronic devices
» Nano- and Microstructured Materials
» Molecular, Biological, and Hybrid Materials
* Genera

X: Frontiers of materials research

BB: Educating tomorrow's material s scientists and engineers

CC: Scientific basis for nuclear waste management XX V11

Meeting Chairs
Israel J. Baumvol Siegfried Mantl
UFRGS, Instituto de Fisica Brazil ISG1-IT, Forschungszentrum Jilich, Germany
israel @if.ufrgs.br s.mantl @fz-juelich.de
James J. De Y oreo Thomas X. Neenan
Lawrence Livermore National Laboratory Gel Tex Pharmaceuticals
deyoreol@linl.gov tneenan@geltex.com

www.mr s.or g/meetings/spring2004/
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Upcoming M eetings
International Conference on Metallurgical Coatings and Thin Films (ICMCTF 2003) 28 Apr-2 May 03 No.1, p.8

San Diego, California, USA
3rd Asian Meeting on Electroceramics (AMEC-3), Singapore 29 Jun-4 Jul 03 No.1,p.9
10th European Meeting on Ferroel ectricity (EMF2003), Cambridge, UK 3-8 Aug 03 No.1, p.12
9th International Conference on Ferroelectric Liquid Crystals (FLC2003), Dublin, Ireland 24-29 Aug 03 No.1, p.14
4th (9th) International Seminar on Ferroelastic Physics, Voronezh, Russia 15-18 Sep 03 No.1, p.15
55 years of ferroelectrics, Leeds, UK 21-23Sep 03 No.2,p. 9
15th American Conference on Crystal Growth & Epitaxy, Keystone, Colorado, USA 20-24 Jul 03 No.2, p.10
11th Biennial Workshop on OMVPE, Keystone, Colorado, USA 20-24 Jul 03 No.2, p.10
3rd International Symposium on Laser and NLO Materials, Keystone, Colorado, USA 20-24 Jul 03 No.2, p.11
Processing of Electroceramics Symposium 2003, Bled, Slovenia 31 Aug-3Sep 03 No.3, p.12
8th Wide-Bandgap I11 Nitride Worrkshop, Richmond, Virginia, USA 29 Sep-1 Oct 03 No.3, p.13
Polymer Chemistry: Principles and Practice, Blacksburg, Virginia, USA 17-22 Aug 03

and again on 7-12 Dec 03 No.3, p.13
Introduction to Polymeric Adhesives and Composites, Blacksburg, Virginia, USA 12-17 Oct 03 No.3, p.14
Frontiers in Inorganic Polymers, Philadelphia, Pennsylvania, USA 16-17 Oct 03 No.3, p.15
2003 MRS Fall Meeting, Boston, Massachusetts, USA 1-5Dec 03 No.4, p.12
16th International Symposium on Integrated Ferroelectrics (ISIF 2004), Gyeongju, Korea ~ 5-8 Apr 04 No.4, p.13
2004 MRS Spring Meeting, San Francisco, California, USA 12-16 Apr 04 No.4, p.14
Conference Report
15th International Symposium on Integrated Ferroel ectrics (1SIF 2003) 9-12Mar 03 No4,p.2
Index of Conference Papers
5th European Conference on Applications of Polar Dielectrics (ECAPD-V) 28-30Aug00 No.1,p.2
2nd Ferroel ectric Workshop in Puerto Rico (FWPR-2001) 31 May-2Jun01 No.1, p.6
4th Conference on Magnetoel ectric Interaction Phenomenain Crystals (MEIPIC-4) 16-190ct01 No.2,p.2
8th International Conference on Ferroelectric Liquid Crystals 5-10Aug01 No.2,p4
15th International Symposium on Integrated Ferroelectrics (1SIF 2003), Part | 9-12Mar 03 No.3,p.2
15th International Symposium on Integrated Ferroelectrics (ISIF 2003), Part 1| 9-12Mar 03 No.4, p.6
Publications
Papers on Antiferroelectricity, a special issue of FERROELECTRICS, Vol. 266 (2002) No.2, p.8

Ferroelectricity Newsletter

including all back issuesisavailable on Inter net

http://www.sp.nps.navy.mil/projects/ferro/ferro.html
in Adobe Acrobat PDF file format

Macintosh, Windows, DOS, SGI, and Sun SPARC operating systems.

The PDF file format maintains the graphics and organization of the printed newsletter. Adobe
Acrobat Reader isahelper application distributed freefor Web browsers. Acrobat isavailablefor
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CALENDAR OF EVENT S 2003

Sep15-18 ¢ 4th (9th) International Seminar on Ferroelectrics Physics, Voronezh, Russia (see Ferroelectricity
Newsletter, Val. 11, No. 1, p. 15)

Sep21-23 55 yearsof ferroelectrics, Leeds, England (see Ferroelectricity Newsletter, Vol. 11, No. 2, p. 9)

Sep 29- e 8th Wide-Bandgap Il Nitride Workshop, Richmond, Virginia, USA (see Ferroelectricity Newsletter,
Oct 1 Vol. 11, No. 3, p. 13)

Oct 12-17 < Introduction to Polymeric Adhesives and Composites, Blacksburg, Virginia, USA (see Ferroelectricity
Newsletter, Val. 11, No. 3, p. 14)

Oct 16-17  «  Frontiersin Inorganic Polymers, Philadel phia, Pennsylvania, USA (see Ferroelectricity Newdletter, VVol.
11, No. 3, p. 15)

Dec1-5 « 2003 MRS Fall Meeting, Boston, Massachusetts, USA (seep. 12)

Dec7-12 « Polymer Chemistry: Principles and Practice, Blacksburg, Virginia, USA (see Ferroelectricity Newsletter,
Vol. 11, No. 3, p.13)

Dec12-15 « 4th Asian Meeting on Ferroelectrics 2003 (AMF-4), Bangalore, India (see Ferroelectricity Newsl etter,
Voal. 10, No. 3, p. 22) Info: http://mrc.iisc.ernet.in/~amf4/amf2003.html

2004

Apr5-8 « 16thInternational Symposium on Integrated Ferroelectrics (ISIF 2004), Gyeongju, Korea (see p. 13)

Apr12-16 ¢ 2004 MRS Spring Meeting, San Francisco, California, USA (see p.14)




