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CONFERENCE REPORTS ARE THE FOCUS OF THIS ISSUE

In this issue we bring you the third installment of reports on research effort
at theUS Army Research Laboratory by Somnath Sengupta and his
colleagues The first report, in the Winter 1996 newsletter, entitled "Novel
oxide composites for phased array antennas" was followed in the Spring
issue by "Thick film fabrication of ferroelectric phase shifter materials."
This time the topic is "Thin films of ferroelectric composite materials." We
are grateful to Somnath Sengupta and his research team for these reports
this connection we encourage other researchers to send us articles about
work which is of interest to the ferroelectric community.

| still remember vividly that day at the ISIF 94 in Monterey wBen
Pierre-Yves Lesaicherre who was working at the VLSI Device Develop-
ment Laboratories of NEC Corporation in Kanagawa, agreed to act as our
correspondent for thepring and autumn meetings of the Japan Society of
Applied Physics His first report, the one on the spring meeting in 1994,
appeared in the Summer 1994 issue ofRdoelectricity Newsletter For
the last two years, Dr. Lesaicherre has covered the presentations made in
session devoted to ferroelectric thin films and related issues by informing (
about the main issues and highlights of the session and providing a compl
list of the presentations.

When we were preparing this issue, we received a fax from Shintaro
Yamamichi, who had been working with Dr. Lesaicherre for two years,
informing us that Dr. Lesaicherre had resigned from NEC. A few days latg
a letter arrived from NEC in Japan. It was from Dr.Lesaicherre. He wrote
"l will leave Japan tomorrow evening to go on a long travel of seven month
throughout Asia and the Pacific. ... In January 1997, | will enter the MBA
program of a business school near Paris (the INSEAD) and will probably
work in another field in the future. Please find enclosed a list of the preser
tations made at the 43rd Spring Meeting of the Japan Society of Applied
Physics. This will be my last contribution to therroelectricity Newsletter.

It was a great pleasure to collaborate with you. | wish you a lot of success
the future." Signed: Pierre-Yves Lesaicherre, who just started to walk the
earth.

You will find his contribution on pages 7 through 9. Our gratitude and
best wishes accompany Dr. Lesaicherre on his future journeys.

-- Rudolf Panholzer
Editor-in-Chief
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RESEARCH

THIN FILMS OF FERROELECTRIC COMPOSITE MATERIALS

The two previous articles in the Winter '96 and Spring '96 issues Betheelectricity Newslettefrom the ARL-MD
discussed the fabrication of ferroelectric composites in bulk and thick film forms and their electronic properties. The
application, as mentioned on earlier occasions, is in the phased array antennas. In order to obtain higher operating
frequencies (30 GHz and beyond) of these antennas and to decrease the voltage requirements, thin film fabrication of
the above candidate materials is necessary. This article will discuss the fabrication and characterization of the thin
films of these composites for phase shifter applications. It must be realized that this article is a compilation of work
which has been submitted for refereed publications.

Experimental

The thin films of the barium strontium titanium oxide (BSTO) composites were fabricated by the pulsed laser deposi-
tion (PLD) method and the metalloorganic decomposition (MOD) method.

The PLD of the ferroelectric thin films was accomplished using a Lambda Physik Compex 205 krypton-fluoride
excimer laser with a wavelength of 248 nm and a repetition rate of 10 Hz. The substrate (sapphire coated with ruthe-
nium oxide) was held parallel to the target and their separation distance was maintained at 75 mm. The average pulse
energy was 350 mJ with a 20 ns pulse width. The oxygen partial pressure in the chamber was 300 mT and the sub-
strate temperature was 700 °C. The targets chosen for this work we@BaiO3 (BSTO) and BSTO with 1 wt.

percent of oxide Il based compounds.

The MOD method used barium acetate, strontium acetate, and titanium isopropoxide as precursors. Acetic acid and 2-
methoxyethanol were used as solvents. The clear solution formed after the addition of the oxide IIl additive was
diluted with 2-methoxyethanol to adjust the viscosity and the surface tension of the solution. The precursors were
coated on platinized silicon substrates. The as-pyrolyzed films were subsequently annealed to impart crystallinity.

Glancing Angle X-ray Diffraction (GAXRD) of the films was performed using GuKdiation at 40 kV. The elec-

tronic measurements were performed in a MIM configuration using Pt as the top electrode in both cases. The dielec-
tric measurements were performed using a HP 4192 A impedance analyzer and the dc electrical conduction was
analyzed by Keithley 617 electrometer/source.

Results and discussion

Table 1 summarizes the values of the dielectric constants and tunability of the various BSTO thin films measured at 1
MHz and their ceramic counterparts. The films had a nominal thickness of 3000 A and the ceramic pellets had an
average thicknes of 1 mm.

The matalloorganic decomposition (MOD) method has been carried out for the BSTO/oxide 11l composites. Further
research into the other oxide Il based compounds are under way. Table 11l shows the effect of the oxide IIl content on
the tunability and dielectric response of the thin films. The measurements were performed at 100 kHz. The I-V
characteristics of the films were very encouraging. As the oxide Ill content was increased from 0 to 20 mole percent,
the leakage current decreased from 100 to 10 pA at an applied electric field of 150 kV/cm. The films exhibited high
resistivity of the order of & ohm-cm up to an applied electric field of 100 kV/cm.

Summary

Thin films of BSTO composites have been fabricated in thin film form. The characterization of these films shows that
-- continued on page 3
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RESEARCH

THIN FILMS OF FERROELECTRIC COMPOSITE MATERIALS -- continued from page 2

Table I. Dielectric constant and tunability of BSTQ composites

Material Applied Field (V/um) g'(V=0) %Tunability
‘ Film Bulk Film Bulk Film Bulk

BSTO 3.0 0.73 1260 3300 23 20

BSTO/oxide 111 3.0 2.32 735 1276 24 16

oxide I

/ oxide III 3.0 1.2 1216 2515 24 12

oxide 11

Compound A 3.0 1.7 745 3065 20 19

oxide II1

Compound B 3.0 2.0 858 3293 14 35

oxide III

Compound C 3.0 2.0 1150 2257 12 31

they possess excellent tunable dielectric properties for phase shifter applications. However, the electronic propertie
of the MOD films show that they may have very appropriate applications in th DRAM sector. Further investigations
to optimize the deposition conditions of these films are being pursued.

Table II. Effect of oxide IIT content on the electronic properties of the BSTO thin films.

Additive Dielectric constant % tunability tand
(mole%)

0 450 20.7 0.013
5 386 12.7 0.007
20 205 5.8 0.009

-- continued on page 4
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RESEARCH

THIN FILMS OF FERROELECTRIC COMPOSITE MATERIALS -- continued from page 3
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including all back issues is available on Internet
http://www.sp.nps.navy.mil/projects/ferro/ferro.html
in Adobe Acrobat PDT file format
The PDF file format maintains the graphics and organization of the printed newslet-
ter. Adobe Acrobat Reader is a helper application distributed free for Web browsers.

Acrobat is available for Macintoch, Windows, DOS, SGI, and Sun SPARC operating
systems.

A TRIBUTE TO PROFESSOR JOSEPH VALASEK

In a tribute published iRerroelectrics Vol. 173, No. 1-4 (1995), Jan Fousek from the Institute of Physics
at the Academy of Sciences of the Czech Republic honored the founder of the ferroelectric community,
Professor Joseph Valasek, who died in 1993 at the age of 96.

As a graduate teaching assistant at the University of Minnesota, Joseph Valasek wrote his thesis on dielec-
tric, piezoelectric, and other properties of Rochelle Salt crystals. On 23 April 1920 Valasek presented a
report at the Meeting of the American Physical Society in which he stated that dielectric displacement D,
electric intensity E, and polarization P are analogous to B, H, and | in the case of magnetism and that perma-
nent polarization is the natural state of Rochelle Salt. He showed the first hysteretic dependencies of charge
vs. electric field. His PhD thesis, "Piezoelectric activity of Rochelle Salt under various conditions" is dated
1922. Altogether, Valasek published six papemBhygsical Reviewn basic properties of Rochelle Salt,

some of which can be considered textbooks of crystal physics of that time.

Ray Pepinsky, a graduate student under Valasek and later professor at Penn State, remembers his teacher ¢
"a thoughtful and thorough scholar, a splendid experimentalist.”
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CONFERENCE REPORTS

8TH INTERNATIONAL SYMPOSIUM ON INTEGRATED FERROELECTRICS

The 8th International Symposium on Integrated Ferroelectrics (ISIF 96) was held in Tempe, Arizona, 18 - 20 March
1996, in the Tempe Mission Palms Hotel. The conference chairGadis A. Paz de AraujoandRudolf

Panholzer. The general technical chair, on-site chair, tutorial chair, and symposium coordinat@andvép Dey,

Brad Melnick, R. RameshandAlona Miller respectively. Two hundred and fifty-six participants from academic

(60 percent) and industrial (40 percent) communities attended ISIF and more than half of these participants presen
papers or posters. On 17 March four instructive tutorials were given successitlg Byoss, Bruce Tuttle, Lee
Kammerdiner, andJoe Evans The tutorials covered ferroelectric materials, ferroelectric thin films, process
integration, and testing. Twenty-five participants attended the tutorials.

Opening plenary sessions were held daily followed by two parallel sessions. On the evening of 18 March a poster

session was held. The poster session was a first for ISIF and due to its success will be continued in following confe
ences. A record total of 135 papers were presented (5 plenary talks, 20 invited talks, 73 contributed papers and 37
posters). More papers had been planned, but due to financial constraints (which limited travel budgets) a total of ak
a dozen contributed papers and posters, mostly from Russia and India, were canceled.

Excellent overview presentations were given by speakers from industry in the plenary sessions on the following
topics: "Challenges in VLSI technology” (D. Shaw at Texas Instruments), "Integrated ferroelectrics as a strategic
device” (H. Takasu at ROHM Co., Ltd.), "Material and process technologies for high-density ferroelectric nonvolatile
memaries developed at NEC” (Y. Miyasaka at NEC Corporation), "Quantum jump and 'Kaizen' toward
commercialization of ferroelectric VLSI memories” (H. Esaki at Matsushita Electronics Corporation), and "Ferroelec
trics in integrated circuit technology” (J. Shimer at Motorola).

The parallel and poster sessions were an informative and well-balanced mix of papers covering material processing
characterization, modeling and theory, and applications and devices of ferroelectric thin films. These papers were
divided into the following sessions:

(A) Applications and devices: Nonvolatile memories

(B) Applications and devices: Optical and pyroelectric
(C) Device integration issues and testing

(D) Materials processing: Sol-gel

(E) Applications and devices: Microwave and biomedical
(F) Modeling and theory

(G) Materials processing: MOD

(H) Characterization: Electrical

(I) Materials processing: PVD

(J) Characterization: Physical and chemical

(K) Memory devices and characterization

(L) Sol-gel and MOD

(M) Materials processing: CVD

(N) DRAMs

(O) Applications and devices: Piezoelectric sensors and actuators.

The conference was sponsored by the Naval Postgraduate School, the University of Colorado at Colorado Springs,
Motorola, Gordon and Breach Science Publishers, Texas Instruments, and Tegal Corporation.

-- continued on page 6
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CONFERENCE REPORTS

ISIF 96-- continued from page 5

After being refereed, the conference proceedings will be published in a special issue of the international journal
Integrated Ferroelectrics.Guest editors for these proceedingszeborah Taylor, Brad Melnick, andSandwip

Dey. They gratefully acknowledge the assistance of session chairs, co-chairs, and referees who are assisting with the
review process. The guest editors anticipate the proceedings will be available in early autumn from Gordon and
Breach Science Publishers.

At the general organizational meeting, plans were made for the upcoming 9th and 10thSERS. will be held in
Santa Fe, New Mexio, andISIF 98 in Monterey, California. Duane DimosandBruce Tuttle are technical chairs

and hosts for the 9th ISIFRudolf Panholzer, who hosts the 10th ISIF, mentioned he is planning something "special”
for ISIF’'s 10th anniversary year.

Deborah J. Taylor
Motorola, 3501 Ed Bluestein Blvd., MD K-10, Austin, Texas 78721 USA
fax: (512) 933-5497, e-mail: ra2630@sps.mpt.com

13TH MEETING ON FERROELECTRIC MATERIALS AND THEIR APPLICATIONS (FMA-13)

The 13th Meeting on Ferroelectric Materials and Their Applications (FMA-13)®@etireral Chairman A.

Kawabata, Toyama Prefecture Universitiyyrogram Chairman Y. Ishibashi, Nagoya University; anBxecutive
Chairman T. Shiosaki Kyoto University, was held from 29 May through 1 June 1996 at Coop-Inn Kyoto, Kyoto.
About 300 participants from academic and industrial communities attended the meeting, at which 119 lectures,
selected from about 145 proposals, were given in 18 plenary sesBioakino from Murata Manufacturing
Company gave the invited talk reporting on the 45-year history of his research in dielectric ceramics.

Preceding the FMA-13, the Third Pacific Rim Conference on the Application of Ferroelectrics (Pac-Rim 3) was held
at the same site from 27 May through noon of 29 May. Starting at 2:00 pm on 29 May, the participants of Pac-Rim 3
had the opportunity to attend the international sessions of FMA-13 with 13 lectures given in English. Partly because
of this, the FMA-13 schedule of the preceding three days was extremely tight: sessions started at 8:45 am and went
without lunch breaks and only two 15-minute coffee breaks till about 6:00 pm.

FMA covers all application aspects of ferroelectric materials. The general trend, however, of placing research empha-
sis on thin films is still continuing this year: 45 lectures were more or less related to thin film processing and thin film
characterization.

The lectures given at FMA-13 will be published as regular papers in a special issudagpfathese Journal of

Applied Physicsn SeptemberJJAPVol. 36, No. 9B, 1996) after being refereed according to the publication standard
of JJAP. (At FMA-12 in 1995, 10 papers out of 90 proposals were not published.) The hard work of the designated
referees makes this timely publication of high standard papers possible.

The FMA-14 will be held at Coop-Inn Kyoto, Kyoto, 28 - 31 May 1997. Though FMA is primarily a domestic
meeting and most lectures are given in Japanese, participation and contributions from abroad are welcome.

Y. Ishibashi
Program Chairman of FMA-13, Nagoya University
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CONFERENCE PAPERS

PAPERS OF THE 1996 SPRING MEETING OF THE JAPAN SOCIETY OF APPLIED PHYSICS

26a-V-1
26a-V-2

26a-V-3
26a-V-4

26a-V-5
26a-V-6
26a-V-7
26a-V-8
26a-V-9
26a-V-10
26a-V-11

26p-V-1
26p-V-2

26p-V-3
26p-V-4

26p-V-5
26p-V-6
26p-V-7
26p-V-8

26p-V-9
26p-V-10
26p-V-11
26p-V-12
26p-V-13
26p-V-14
27a-V-1
27a-V-2
27a-V-3
27a-V-4

27a-V-5

27a-V-6
27a-V-7

The 43rd Spring Meeting of the Japan Society of Applied Physics was held the week followin
the ISIF 96, from 26 to 29 March 1996, in Toyo University, Asaka City, about one hour north-
west of Tokyo in Saitama prefecture. Following is a list of the 98 presentations made in the

session devoted to ferroelectric thin films and related issues.

Preparation of BAlaNIxO15 thin films by sol-gel and their characteristics Science University of Tokyo
Preparation of BAlaNIxO15 thin films by laser ablation and their characteristics Science University of Tokyo,
Hachinohe Institute of Technology
Fabrication of SNby,O7 ferroelectric thin films Mitsubishi Electric
Preparation of (Sr,Ba)MBg thin films by laser ablation and their dielectric
properties Murata Mfg., Osaka University
Fabrication of YMn@thin films by sol-gel University of Osaka Prefecture
Fabrication of YMn@thin films by magnetron sputtering University of Osaka Prefecture
Fabrication of YMn@thin films by pulsed laser ablation University of Osaka Prefecture
Dielectric properties of Ba(i[iSn,)O3 thin films NTT
Preparation of PMN-PT thin films by laser ablation Osaka University
Characterization of sol-gel PZT and BST thin films by spectroscopic ellipsometry Saitama University
Optical properties of sol-gel B#ry 3TiO3 thin films determined by
spectroscopic ellipsometry Tokyo University of Agriculture and Technology
Evaluation of crystal orientation in sputtered LiNG@In films (2) Kyoto University
Photovoltaic current characteristics of Pb(Zr,iffn films prepared by MOCVD (2) Kyoto University,
Himeiji Institute of Technology
Electronic states of ATKX3): Ferroelectric states of PbT{O Sony
Analysis of the polarization properties and structure of Srifi@ films using
the density functional theory Osaka University
Size effect of ferroelectric properties National Defense Academy
Time evolution of surface topography around the domain wall of ferroelectric TGS Hiroshima University
Crystal structure of BaTghin films grown on SrTi@substrates by MBE Taiyo Yuden, Waseda Univ., NIRIM
Surface structure of BaTiGhin films grown on SrTi@substrates by MBE Taiyo Yuden, Waseda University,

Shimadzu, NIRIM
Growth mechanism and structure of sputtered PpThd films  RITE, Matsushita, Pennsylvania State University

RHEED oscillations in homoepitaxial growth of Sr§iO NTT

Real space verification of layer-by-layer heteroepitaxial growth of Bahi@films Tokyo Institute of Technology
Fabrication of (La,Sr)CafBrTiOs superlattices and their electric and magnetic properties Osaka University
Preparation of BaTif{La,Sr)MnG; artificial lattices and their dielectric properties Osaka University
Preparation of BiVOg/SITiOs artificial lattices by laser ablation Osaka University
Properties of PLZT films prepared by using a mass production sputtering system ULVAC
Analysis of PZT films fabricated by RF Penning-discharge sputtering Osaka University, Shinko Seiki
Formation of PbTi®films by G, cluster ion-assisted deposition Sanyo, Kyoto University
Preparation of PZT thin films on YSZ/Si substrates by reactive sputtering (11) Japan Advanced Institute of

Science and Technology
Fundamental characteristics of PZT thin films deposited by RF reactive

sputtering using a (ZrTi + PbO) target Kanazawa University
Deposition of STO thin films by ECR sputtering and their characterization NTT
Improved SrTi@thin films by the eclipse PLD method Osaka University

-- continued on page 8
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CONFERENCE PAPERS

PAPERS OF THE 1996 SPRING MEETING OF THE JAPAN SOCIETY OF APPLIED PHYSICS
continued from page 7

27a-V-8 Backide deposition of BaTihin films by intense pulsed ion-beam deposition Nagaoka University of Technology,

Nippon Seiki
27a-V-9 Preparation of BTi30;5 thin films by ECR sputtering (I1) Shonan Institute of Technology, Waseda University
27a-V-10 Preparation and characterization of ferroelecty€igD, thin films Shibaura Institute of Technology
27a-V-11 Preparation of YMngxhin films directly onto Si substrates University of Osaka Prefecture
27p-V-1 Formation of SrBira,Og films by RF magnetron sputtering NEC
27p-V-2 Preparation of SrBTr'a)Og thin films on Si substrates by sol-gel Tokyo Institute of Technology
27p-V-3  New low temperature processing of condensed MOD, BagDq thin films Sharp, Mitsubishi Materials
27p-V-4  Low temperature formation of SpBepOg thin films by chemical process Oki Electric
27p-V-5 Crystalline structure of Srgia,Og ferroelectric thin films prepared by chemical process Waseda Univ., Oki Electric
27p-V-6  Orientation control of SrBTayOg thin films prepared by chemical process Oki Electric, Waseda University
27p-V-7 Characteristics of SrBiay)Og thin films fabricated by low temperature annealing Olympus Optical, Symetrix
27p-V-8 H2/N2 annealing of SrBia,Oq thin film capacitors Olympus Optical, Symetrix
27p-V-9 Preparation of BTi3012 thin films by sol-gel Tohoku University
27p-V-10 Fabrication of ferroelectric BiizO4, thin films using metal octylates Science University of Tokyo
27p-V-11 Sol-gel PZT thin films on nickel alloy electrodes Shizuoka Institute of Science and Technology
27p-V-12 Physicochemical properties of SypHF), metalorganic compound for the

MOCVD of ferroelectric thin films (V) Chubu University
27p-V-13 Vapor pressure of Bi(Ot-Bygnd Bi(Ot-Am} Kojundo Chemical Laboratory
27p-V-14 High rate deposition of BST thin films by MOCVD and their electrical properties Hitachi
27p-V-15 Automatic stoichiometry matching of (Ba,Sr)%i@in films prepared by chemical vapor deposition Toshiba
27p-V-16 Chemical vapor deposition of Srgifims of 8 inch wafers Nippon Sanso
27p-V-17 Step coverage characteristics of PZT thin films grown by MOCVD Himeji Institute of Technology,

Kyoto University
28a-V-1 Preparation of PZT thin films by KrF excimer laser ablation (11) - Effect of the

oXxygen gas pressure Kumamoto University
28a-V-2 Effect of the oxygen pressure on the electrical conductivity of Pb(Zs,Hip®fiims Hachinohe Institute of
Technology, Tohoku University
28a-V-3 Effect of the oxygen pressure on various characteristicg kB » thin films Science University of Tokyo
28a-V-4  Analysis of the degradation of ferroelectric thin films caused by a reductive treatment NEC
28a-V-5 Degradation of (Ba,Sr)T§Zapacitors due to Ti interfacial layers NTT
28a-V-6 Effect of the post deposition annealing atmosphere on the leakage current of (BatBinTilths Samsung
28a-V-7 Effect of the post deposition annealing on the dielectric properties of
(Bag 5SIy 5) TiO3 thin film capacitors Texas Instruments Japan
28a-V-8 Influence of the relaxation currents of8@a.,TiO3 thin films on DRAM operation Texas Instruments Japan
28a-V-9 Reliability of BST thin films formed by sputtering Mitsubishi Electric, Ryoden Semiconductor
System Engineering
28a-V-10 Improvement of the dielectric breakdown properties of a thin film capacitor Olympus Optical
28a-V-11 Evolution of the memory effect in heteroepitaxial ferroelectric/semiconductor diodes Kyushu Inst. of Technology
28p-V-1 Dielectric characteristics of BaMgfims grown on Si (111) substrates Tokyo Inst. of Technology
28p-V-2 Dependence of the fatigue of sol-gel PZT thin films on the grain structure and electrodes  Texas Instruments Japan
28p-V-3 Preparation and ferroelectric characteristics of PZT/kMmGtructures Fujitsu
28p-V-4  Electrodes for ferroelectric materials - SrFi@D,/Ir/TiN/Ti Fujitsu
28p-V-5 Properties of CVD (Ba,Sr)Tgdilms deposited on Ru electrodes Mitsubishi Electric

-- continued on page 9
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PAPERS OF THE 1996 SPRING MEETING OF THE JAPAN SOCIETY OF APPLIED PHYSICS

continued from page 8

28p-V-6  Oxygen diffusion in Pt/TIN electrodes for ferroelectric memories
28p-V-7
28p-V-8 Barrier effect of a CVD TiN layer for 3@s dielectric thin films (11)
28p-V-9 Properties of a TaSiN barrier layer with different compositions (2)
28p-V-10 Two-step preparation of Bi30;5 thin films by laser ablation
28p-V-11 Fabrication of oriented RiizOq2 thin films by MOCVD

28p-V-12 Characterization of Nb-doped sputtered PRTihih films

28p-V-13 Characterization of Pb(Zr,Ti,Nbj@hin films prepared by MOCVD
28p-V-14 Electrical properties of ZnO/PZT structures

28p-V-15 Electrical properties of BaMgRIGaAs/GaAs (100) structures (2)
28p-V-16 C-V characteristics of an inverted MIS structure with ZiBD;5 films
29a-V-1
29a-V-2
29a-V-3
29a-V-4
29a-V-5
29a-V-6
29a-V-7
29a-V-8
29a-V-9

Integration of SrBTayOg ferroelectric capacitors

Development of MFIS-FETs with a Celuffer layer

29a-V-10 Study of ferroelectric materials for MFMIS type memories (1) - Formation

of low dielectric constant BTi301»films

A metal barrier for stacked memory cell applicable to high density capacitors

Hitachi
Sharp

Hosei University
Hosei University, Sharp
Osaka University

Sharp

Kyoto University

Kyoto University, Himeji Inst. of Technology

Tokyo Institute of Technology
Tokyo Institute of Technology
Osaka University

SrTiQ capacitors on GaAs substrates with a relative dielectric constant of 200
Fabrication of metal/insulator junction devices with perovskite type oxides (11)

A PZT capacitor integration technology for high density nonvolatile memories
Switching properties of MFSFETS using Bal§jns grown on Si (111) substrates
Preparation and characterization of MFIS-FETs using PLZT/STO/Si (100) structures
Study of Ce@stabilized ZrQ on Si as a buffer layer for MFIS-FETS (1)
Study of Ce@stabilized ZrQ on Si as a buffer layer for MFIS-FETS (Il)

NEC

Osaka University

NEC
Hitachi

Tokyo Inst. of Technology
Tokyo Inst. of Technology

Waseda Univ., Asahi Chemical Industry

Waseda Univ., Asahi Chemical Industry

Waseda Univ., Asahi Chemical Industry

29a-V-11 Study of ferroelectric materials for MFMIS type memories (2) - Simulation considerations

29a-V-12 A new raw-matrix nondestructive read-out ferroelectric memory
29a-V-13 New nondestructive read-out ferroelectric memory device

ETCHING
28a-ZV-8 Platinum etching characteristics by M=O helicon plasma

28a-ZV-9 A study on the progressive change of the pattern profile in Pt etching
28a-ZV-10Comparison of the dry etching of ruthenium usig€, OJ/CF,; and Q/N; plasmas

28a-ZV-11Dry etching of ruthenium using ap/Clo/CF4 gas mixture

OTHER
27p-N-7  Characteristic of B@®sg thin film capacitors with a Ru bottom electrode
SUMMARY

PZT (19) BaTi@ 4 SpNbB,O;
PbTiO; 4 Ba(Ti,Sn)@ 1) (Sr, Ba)NbOg
PLZT (3) (La,Sr)Mn@
PMN-PT (1) SrBiTa0Oq (10) TGS
(Pb,Sn)(zr, TG (1) BigTi3012 9) Zn0
Pb(Ti,ND)G; (1) YMnO3 4 SrByTizO15
Pb(Zr, Ti,Nb)Q (1) BaMgF, (3) CaTig

CeQ-Zroy (3)
SITiOg (10) TgOsg (2
(Ba,SnTiG  (10) LiNbO3 (1)

University - National Laboratory (66)

(1)
(1)
(1)
1)
(1)
(1)
1)

Oki Electric

Oki Electric

Olympus Optical, Symetrix
Olympus Optical, Symetrix

Anelva
Samsung

Mitsubishi Electric

Mitsubishi Electric

Sputtering
MOCVD
MOD
Sol-Gel
PLD
MBE
Evaporation
Other

Industry (56+5)

Toshiba

(21)
(15)
(14)

(12)
(11)

©)

(2)
(2)
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UPCOMING MEETINGS

The Ninth International Meeting on Ferroelectricity (IMF-9)
24 - 29 August 1997
Seoul, Korea

The IMF-9 provides an important international forum for communication between researchers throughout the world.
It covers a broad spectrum of topics related to ferroelectricity, ranging from basic theoretical studies to practical
device research. Thus it provides a bridge between university researchers and scientists/engineers in industry. The
scope of this conferenc will be similar to that of preceding IMFs. Particular attention will be paid to new develop-
ments in fundamental research and practical applications.
Topics

* Phase transitions and critical phenomena

» Advances in theory

* Crystal structures and characterization

* Dielectric, piezoelectric, and pyroelectric properties

* Optical properties and nonlinear phenomena

* Spectroscopic studies

» Domains and domain boundaries

» Surfaces, interfaces, and imperfections

* Ferroelectric polymers and liquid crystals

* Disordered systems

* Incommensurate phases and discommensuration

* Relaxor ferroelectrics

* Processing of ferroelectric materials

* Ferroelectric thin films

* Ferroelectric applications: sensors, actuators, transducers, and microwave devices

Chairperson: Sook-Il Kwun, Seoul National University

Abstract deadline: 31 December 1996

Preregistration deadline 31 March 1997

Contact
IMF-9 Secretariat, c/o INTERCOM Convention Service, Inc.
4 Fl. Jisung Bldg. #645-20 Yoksam 1-dong, Kangnam-ku
Seoul, 135-081, Korea
phone +82-2-568-3208; fax +82-2-565-2434
e-mail intercom@soback.kornet.nm.kr

9th International Symposium on Integrated Ferroelectrics (ISIF 97)
2 - 5 March 1997
Santa Fe, New Mexico

Topics
* Ferroelectric memories * Ferroelectric and pyroelectric CCDs
« High dielectric constant material for ULSI DRAMs « Integrated optics
« Optical storage « Radiation-related subjects, such as radiation hardness
* Fundamental properties * Process and substrates
* Process integration * New devices and architecture
* Device modeling » Materials processing and integration

10 -- continued on page 11
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UPCOMING MEETINGS

ISIF 97, continued from page 10

 Supporting circuitry and applications
* Ferroelectric ASICs

« Smart tags and RF ID devices

« Neural networks

* Microsensors and actuators

* Bypass capacitors

» GaAs/ferroelectric devices

* Reliability

 Applications and new products

» Biomedical

Authors are invited to submitZ00-word abstract by 1 October 1990
Alona S. Miller (address below).

Chairmen: Carlos A. Paz de AraujoandRudolf Panholzer
Technical Program Chairmamuane B. DimosandBruce A. Tuttle
Tutorial Chairman:R. Ramesh

Contact
Alona S. Miller, Symposium Coordinator, University of Colorado at Colo-
rado Springs, PO Box 7150, Colorado Springs, CO 80933-7150, phone
(719) 262-3488, fax (719) 594-4257, e-mail asmiller@vlsia.uccs.edu

PROCEEDINGS PUBLISHED INFERROELECTRICS

Since January 1996, the international jouffedroelectricshas published
the following conference proceedings:

First International (V1) Seminar on Physics of Ferroelastics
Voronezh, Russia, 12-15 September 1994
Guest Editor: Lev A. Shuvalov
Vol. 175, Nos. 1-2 (1996)
(Vol. 3, No. 1, Winter 1995 issue of therroelectricity
Newsletterpublished the titles and authors of the papers.

Second Workshop on Low Energy Electrodynamics in Solids
(LEES-2)

Trest', Czech Republic, 26-30 June 1995

Guest Editors: Jan Petzelt and Jan Fousek

2 Parts: Vol. 176, Nos. 1-4 (1996) and Vol. 177, Nos. 1-2 (1994

Fifth International Conference on Ferroelectric Liquid Crystals
Cambridge University, Cambridge, United Kingdom
23-27 July 1995
Guest Editors: Kristina Johnson and Bill Crossland
4 Parts: Vol. 178, Nos. 1-4 (1996); Vol. 179, Nos. 1-4 (1996);
Vol. 180, Nos. 1-4 (1996); and Vol. 181, Nos. 1-4 (1996)

N—r

This space is reserved for inquiries and
comments of our readers to colleagues
in the field. It is designed as
additional vehicle to facilitate the
exchange of information and answers to
specific questions. Our sponsors
mandate that all contributions must be

noncommercial.

I am looking into the possibility of
using a ferroelectric liquid suspen-
sion to open and close some chan-
nels made with LIGA. | am just
starting the search for information
and if somebody could give me a
pointer or suggest a direction where
to look for information on these
kinds of liquids, | would certainly
appreciate the help.
Reid Alyn Brennen
Lawrence Berkeley Laboratory
Mailstop 2-400
One Cyclotron Road
Berkeley, CA 94720, USA
rbrennen@grace.lbl.gov

We are experimenting
with an
automatic e-mail notifi-
cation service
available free of charge.

Subscription informa-
tion is on our Web page:
http://www.sp.nps.navy.

mil/projects/ferro/
ferro.html
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CALENDAR OF EVENTS 1996

Aug 4-9 10th American Conference on Crystal Growth, in conjunction with the 9th International Conference on
Vapor Growth and Epitaxy, Vail, Colorado (deerroelectricity Newslettevol. 4, No. 1, p. 15)
8-17 17th Congress and General Assembly, International Union of Crystallography, Seattle, Washington.
Information: http://www.hwi.buffalo.edu.aca; Marcia Vair, CGA 17, c/o Hauptman Woodward
Medical Research Institute, 73 High Street, Buffalo, NY 14203 USA, fax +(716) 852-4846, e-npail
marcia@hwi.buffalo.edu
18-21 IEEE International Symposium on the Application of Ferroelectrics (ISAF '96), Brunswick Hilton and
Tower, East Brunswick, NJ/Rutgers University (Beeroelectricity NewsletteiVol.4, No.2, p. 18)
26-29 3rd European Conference on Applications of Polar Dielectrics (ECAPD-3), Bled, Slovenia(sesec-
tricity Newsletter Vol. 3, No. 4, p. 13)
Sep2-4 Electroceramics V, University of Aveiro, Portugal ($earoelectricity NewsletteiVol.4, No.2, p. 19)
25-27 9th International Symposium on Electrets (ISE 9), Shanghai, China
30 Workshop at ISE 9: The Future of Electrets and Surveys on Ongoing Electret Resedfelr¢sdectrici-
ty NewsletterVol. 3, No. 4, p. 14)
Dec2-6 MRS 1996 Fall Meeting, Boston, Massachusetts. Information: Werner Lutze, University of
New Mexico, phone (505) 277-7964, fax (505) 277-5433, e-mail brol@unmb.unm.edu
1997
Mar 2-5 ISIF 97, Santa Fe, New Mexico, (see p. 10)
Mar 31- MRS 1997 Spring Meeting, San Francisco, California. Information: Linda G. Cima,
Apr 4 Massachusetts Institute of Technology, phone (617) 253-0013, fax (617) 258-8224, e-mail
lgcima@athena.mit.edu; David J. Eaglesham, AT&T Laboratories, phone (908) 582-3768, fax (908)
582-4228, e-mail dave@physics.att.com; Alexander H. King, State University of New York, Stony
Brook, phone (516) 632-8499, fax (516) 632-9528, e-mail aking@boundaries.eng.sunysb.edu
May 28-31 FMA-14, Coop-Inn Kyoto, Kyoto, Japan
Jul 6-11 Gordon Research Conference on Crystal Growth and Epitaxial Thin Films. Information: phone
(401) 783-4011/3372, fax (401) 783-7644, e-mail app@gremail.grc.uri.edu
Aug 24-29 9th International Meeting on Ferroelectricity (IMF-9), Seoul, Korea (see p. 10)
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