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3. Self-Aligned 10-nm Barrier Layer Formation
Technology for Fully Self-Aligned Metallization
M(_)SFET, H. Matsuhashi, A. Gotoh, C.-H. Lee, M.
Yokoyama, K. Masu and K. Tsubouchi, Ext. Abst.
1997 Int. Conf. Solid State Device and Materials,
Hamamatsu,1997, p.124-125.
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Design and Architecture of Information Processing

Systems Based on The Brain Information Principles

March 16-18, 1998, Meruparuku

5-6-51, Tsutsujigaoka, Miyagino-ku, Sendai, Japan

Organized by: Research Institute of Electrical

Communication (RIEC) , Tohoku University

Supported by: Monbusho, Sendai City, Tohoku Section

of IEICE, The Biophysical Society of Japan

Monday, March 16

Opening Address

9:00 - 9:20 . Y. Sawada, Symposium Chair

Session 1(9:20-10:30)

9:20 - 9:55 ; ” Noise-Enhanced Sensory Function” ,

J. J. Collins, Boston University, U.S.A.

9:55-10:30 . ” Possible Role of Noise in Sensory

Systems” , S. Sato, T. Shimokawa, K. Pakdaman, T.

Nomura, Osaka University, Japan

Session 2 (10:50-12:00)

10:50-11:25 : " Synchronization Dynamics in Cortical

Activity -- Experiments and Models” , A. Aertsen,

Albert-Ludwigs-University, Germany

11:25-12:00 : 7 Independent Component Analysis of

Brain Signals” , S. Amari, RIKEN, Japan

Session 3(13:30-15:15)

13:30-14:05 . ”  Vision Processing Using

Neuromorphic CMOS Analog VLSI Electronic

Circuits” , G. Indiveri and R. Douglas, Institute of

Neuroinformatics, Switzerland

14:05-14:40 : ” An Analog VLSI Artificial Retina

with Adaptive Mechanisms” , T. Yagi, S. Kameda and

A. Honda, Kyushu Institute of Technology, Japan

14:40-15:15 . ” Reconstruction of the Vertebrate

Outer Retina - from Ionic Channel to System -~ , S.
Usui and Y. Kamiyama, Toyohashi University of
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Technology, Japan

Tuesday, March 17

Session 4 (9:30-10:40)

9:30 - 10:05 : ” Flexible and Ultra-Fast Parallel Image
Processing by Artificial Retina System” , K. Kyuma,
K. Tanaka, H. Kage and Y. Miyake, Mitsubishi
Electric Corporation, Japan

10:05 - 10:40 : ” Machine Vision of Faces and Facial
Features”, H. P. Graf, E. Cosatto, and G. Potamianos,
AT&T Labs-Research, U.S.A.

Session 5(10:50-12:00)

10:50-11:25 : ” Odor Recognition and Learning in the
Oscillatory Neural Network of a Terrestrial Mollusk”,
T. Sekiguchi, SANYO Electric Co. Ltd., Japan
11:25-12:00 : ” Computational Analysis of Olfactory
Learning. Oscillations and Waves” , A. Gelperin, Bell
Laboratories, U.S.A.

Session 6 (13:30-15:15)

13:30-14:05 : ” Is Cell-Assembly Coding a General
Principle of Memory Processing in the Brain?”, Y.
Sakurai, Kyoto University, Japan

14:05 - 14:40 . ” Testing a Model of the Rat
Hippocampus on a Mobile Robot” , Neil Burgess, J.
G. Donnett, and J. OL-Keefe, University College
London, UK.

14:40-15:15 : 7 Temporal Sequencing of Multiple
Arm Movements: How are Cells in Medial Motor
Areas Used?”, J. Tanji, Tohoku University, Japan
Session 7(15:45-16:55)

15:45-16:20 : 7 An Autopoietic Control of Insect
Gait”, M. Yano, Tohoku University, Japan

16:20-16:55 : 7 A Spiking Neural Network Model of
Short-Term Memory Based on Post-Inhibitory
Rebound Firing”, R. Futami and N. Hoshimiya,
Tohoku University, Japan

Wednesday, March 18

Session 8(9:30-10:40)

9:30-10:05 : ” Neuronal Dynamics-Transition during
Sleep: Implication in View of Global Neuromodulation
of the Brain”, M. Yamamoto, K. Nakamura, K.
Takahashi, M. Nakao, T. Kodama*, and N. Katayama,
Tohoku University, *Tokyo Metropolitan Institute for
Neurosciences, Japan

10:05-10:40 : ” Subjecthood, Imagination and
Creation-an Approach to the Architecture of Mind -” ,
Y. Sawada, Y. Hayakawa, and H. Tokoro, Tohoku
University, Japan

Session 9(10:50-12:00)

10:50-11:25 : ” Biologically Inspired Methods for



Model Matching and Object Recognition”, R. P. W
tz, Ruhr-Universit® Bochum, Germany

11:25-12:00 : 7 Neuronal Representation of Visual
Object in the Temporal Cortex” , A. Mikami, Kyoto
University, Japan

Session 10(13:30-15:15)

13:30-14:05 : 7 Stochastic Systems: Past, Present and
Future”, Patrick Garda, Université Pierre et Marie
Curie, France
14:05-14:40 .~
Interconnection Networks”, Koji Nakajima, Tohoku

Integrated Circuit of Quantized

University, Japan

14:40-15:15: " Pulsed Implementations of
Supervised and Unsupervised Neural Networks”, A. F.
Murray, University of Edinburgh, U.K.

Closing Address

15:15 - 15:30 . M. Yano, Organizing Committee

(4] ELWFFRREE

(1)T. Onomi, T. Yamashita, Y. mizugaki, and K.
Nakajima:” Design and Fabrication of an Adder
Circuit in the Extended Phase-Mode Logic” , IEEE
Trans. Appl. Superconduct., 7, 2, pp.3172-3175
(1997)

UKMiIZE, PEREG: “Yat 7V rEEO%
A28 Y RAERM L BEE R THET
DEFFE”, 555, Vol. J81-C-I, 2, pp. 259-265
(1998)

(3)Y. Mizugaki and K. Nakajima:” Numerical
Simulation for Digital Applications of a Coupled -
SQUID Gate with DC-Biasing” , Extended
Abstracts, 6th Int. Superconductive Electronics
Conference (ISEC95), 2, pp. 272-274(1997)

(4)T. Onomi, T. Yamashita, Y. Mizugaki, and K.
Nakajima:” Characterization of the fluxoid
Josephson transmission line and the application to
phase-mode circuits” , Extended Abstracts, 6th Int.
Superconductive Electronics Conference (ISEC
’95), 3, pp. 296-298(1997)

(5)K. Nakajima, Y. Mizugaki, T. Onomi, and T.
Yamashita: “Fluxoid-type Logic Circuits”, The CRL
Int. Symposium Physics and Applications of
Mesoscopic Josephson Junctions, pp.35-36(1997)

(6)K. Nakajima, Y. Mizugaki, T. Onomi, and T.
Yamashita:” Phase Mode Logic and High Jc
Junctions” , Extended Abstracts The 5th Int.
Workshop on High-Temperature Superconducting
Electron Devices, FED-157, pp.49-50(1997)

(7)T. Harada, Y. Mizugaki, and K. Nakajima:” A new
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analog content addressable memory for building a
new intelligent system and VLSI implementation” ,
Proceedings of 1997 Int. Symposium on Nonlinear
Theory and its Applications, Vol. 2, pp. 869-872
(1997)

(8)H. Tanaka, S. Sato, K. Nakajima, E. Belhaire, and P.
Garda:” Designs of integrated circuit to generate
map chaos”, [7] I, pp.873-876(1997)

(9)S. Sato, S. Shibata, and K. Nakajima:” A study on
the learning ability of a DBM with quantized
synapses”, [d] ., pp. 877-880(1997)

(0K. Nakajima:” Integrated circuit of quantized
interconnection networks”, Proceedings of the 2nd
R.LE.C. Int. Symposium, pp. 118-123(1998)

(I)M. Nakao, M. Kawai, Y. Mizutani, and M.
Yamamoto. “An interpretation of phantom pain
based on a self-organizing network model.”,
Proceedings of the 2nd R.LE.C. Int. Symposium,
pp.185-188(1998)

(12M.Sato, R Futami, S.Kanoh, and N.Hoshimiya, “A
study on computational neural network model for
speech imitation” ,Proceedings of the 2nd R.LE.C.
Int. Symposium, pp.233-236(1998)

(13)S. Amari, T-P. Chen and A. Cichocki, “Stability
Analysis of Learning Algorithms for Blind Source
Separation”, Neural Networks, Vol. 10, No. 8, pp.
1345-1351, 1997.

(4)M. Watanabe, K. Aihara and S. Kondo A
Dynamical Neural Network with Temproal Coding
and Functional Connectivity’’, Biol. Cybern., Vol.
78, pp. 87-93(1998).

(191. Tsuda(1998), “FEMTL I FRH 6 A 750 -
e - B0 Y A F I vy 27 BEE BX
TEHEEFR NC/NLP #f5e s (dbilEdE K%,
1998.2.5)

(16)Y.Hayakawa and S.Sato, “Statistical theory of
diffusion-limited growth in two dimensions”, Phys.
Rev. Lett. 79, 95(1997)

(7H. Wakuya, and K. Shida, “An intelligent
instrumentation technique and its application with
layered neural network’s plasticity” Proceedings of
the 2nd R.LE.C. Int. Symposium, pp.209-212 (1998)

I9RAEES  MERS 25 4 DFRBIHEHRLHE,
Computer Today 19974 9 A5 [No. 81; 5514%5
5] (A Att), pp.4-13

VR, “=2—0F NS AHEE" BIEHE
fRFRHE R &, (1998)
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(1) [eFEARY — FFETE /o= 2 — 1o Al (4)Kazuhide Ino, Toshikuni Shinohara, Takeo Ushiki,
DSOIFEEM E~D/EH | Tadahiro Ohmi, “Ion Energy, Ion Flux, and Ion
AlE F, FHER, fUkE GULLEKRY) Species Effects on Crystallographic and Electrical

(2) [BEHEMESY v 7 V7 — PMOST /N A A{E#LE; Properties of Sputter-deposited Ta thin films,” J.
i1 | Vac. Sci. Technol. A 15(5), Sep/Oct 1997.
oK ERE, HEF ORI, WA HE, R FIT, (5)Hisayuki Shimada, Yuichi Hirano, Takeo Ushiki,
KR B5L GRILKRT) Kazuhide Ino, Tadahiro Ohmi, “Tantalum-Gate

(3) [MEFERE ) » ¥ —7 3 3 v ¥ —MOSFETD f# Thin-Film SOI nMOS and pMOS for Low-Power
1 Applications,” IEEE Trans. On Electron Devices,
faimEd, e E, B EREK¥) Vol. 44, No. 11, November 1997.
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(1997) .
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MBI B TOEATA FTA 07, BEER
TECHNICAL REPORT OF IEICE. SDM9%6-232
(1997-03) , pp. 29-35.

(3)Takeo Ushiki, Mo-Chiun Yu, Yuichi Hirano,
Hisayuki Shimada, Mizuho Morita, Tadahiro Ohmi,
“Reliable Tantalum-Gate Fully-Depleted-SOI
MOSFET Technology Featuring Low-Temperature
Processing,” IEEE Trans. on Electron Devices, Vol.
44, No. 9, September 1997.
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97-07-100-01
Monacrystalline Potassium Niobate
as Material for SAW Filter

Prof. K. Yamanouchi and a research
team at the Research Institute of Electni-
cal Communication, Tohoku University
have demonstrated that monocrystalline
potassium niobate (KNbO;) exhibits
excellent properties very suitable for a
surface acoustic wave (SAW) filter. The
material converts an electrical signal into
a mechanical wave so efficiently to allow
a SAW filter with a wide passband en-
abling the filter to handle a rapid stream
of data. The KNbO; SAW filter promises
to serve for the next generation of radio
communications including portable
videophone systems and high-speed radio
LANSs (local area networks).

A SAW filter consists of a piezoelec-
tric plate with a pair of electrodes spaced
by a distance on the plate. An input elec-
trical signal is converted into a mechani-
cal wave at one electrode, and the wave
propagates along a surface of the plate,
and is converted back to an output elec-
tric signal. During the process, frequen-
cies other than a certain band are filtered
out. The device is popular as a key com-
ponent of cellular phones and other elec-
tric articles.

In the current trend toward greater data
rates in communications, the passband of
a SAW filter must be widened. Engineers
have been seeking a piezoelectric mate-
rial of a higher conversion efficiency. The
research team studied the piezoelectric
properties of KNbO,, which is a non-
linear optical material generating harmon-
ics of incident light. They found that
KNbO, single crystals have an electrome-
chanical coupling coefficient (conversion
efficiency) of 0.53, about ten times as
much as the value for lithium niobate
(LiNbO,) of 0.055. The research team built
a prototype KNbO; SAW filter, and as-
certained that it had a passband 6 times as
wide as a conventional SAW filter. An-
other feature of KNbOj is that the tempera-
ture characteristics have a null coefficient
around room temperature. This implies
that the KNbO: SAW filter allows stable
operation in the normal temperature range.

The new SAW filter may lead to imple-
mentation of a cellular phone system
carrying video data. Another possible ap-
plication is forthcoming digital radio trans-
mission systems including the spread spec-
trum communication. The research team
is now developing a film process of the
material and other techniques for indus-
trial application.

* Research Institute of Electrical Communi-
cation, Tohoku University

2-1-1. Katahira. Aoba-ku, Sendai City,

Mivagi Pref. 980-77

Tel/Fux:+ 81-22-217-5526
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