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Fabrication of Third-Generation Transparent Conducting
Amorphous Oxide Thin Films

by
Toshihiro MORIGAY", Yukako HAYASHI, Michio MIKAWA?, Kei-ichiro MURAI,
Kikuo TOMINAGA?®

(Received on January 31, 2005)

Transparent conducting amorphous thin films in the systems of ZnO In,03 and ZnO  SnO, could
be deposited on glass substrates by simultaneous DC magnetron sputtering and/or pulsed laser
deposition techniques. Post-annealing under the reductive gas flow was effective on improving
surface roughness of the amorphous ZnO In,O3; films deposited by the sputtering method.
Introduction of Ar gas as a background gas into a chamber enabled to deposit flat transparent
conducting amorphous films directly on the substrates by means of the pulsed laser deposition.
Resistivity of amorphous ZnO  SnO; thin films deposited by the sputtering increased linearly with
an increase of zinc content, until the composition reached Zn,SnO4. The linear decrease in
resistivity was attributable to a linear carrier concentration probably due to that the increased
number of zinc cations occupying the tetrahedral sites in the amorphous structure.

Keywords: transparent conducting oxides, thin film, amorphous, zinc oxide, indium oxide, tin oxide, sputtering,
pulsed laser deposition
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Fig. 2 Schematic drawing of pulsed laser deposition apparatus.
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Fig. 3 Electrical parameters for amorphous ZnO-1n,0;
films deposited by the sputtering method. Closed and
open symbols are for as-deposited and as-annealed films.
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Fig. 5 Optical transmission spectra for for amorphous
Zn0-In, 03 films deposited by the PLD method.
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Fig. 6 Electrical parameters for amorphous ZnO-In,0; films
deposited by the PLD method.
circles represent Hall mobility, carrier concentration and
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Fig. 7 AFM images of amorphous ZnO-In,0O; films by the
PLD method. Left: O, 60ccm, and Right: O, 30ccm + Ar
30ccm.
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Fig.8 Electrical parameters for amorphous ZnO-SnO, films

deposited by the sputtering method.  Squares, triangles and
circles represent Hall mobility, carrier concentration and
resistivity, respectively.
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Bottom-up Syntheses of Nano-scale Materials for Electronic and Optoelectronic

Devices
by
Takeshi MORI, Keiji MINAGAWA, Masanobu HARAGUCHI, and Takushi WATANABE
(Received )

Rod-coil amphiphilic diblock copolymers consisting of oligo(2,5-di-n-octyloxy-1,4-phenylenevinylene)
(OPV) as a rod and a hydrophobic block, and poly(ethylene oxide) (PEO) as a coil and a hydrophilic block
were synthesized by a convergent method. The aggregation behavior of the block copolymers in a
selective solvent (THF / H,O) was probed by utilizing the absorption and the emission of the OPV block.
With increasing H,O content, the absorption maximum was blue-shifted, the emission from the
molecularly dissolved OPV decreased, and that from the aggregated OPV increased. The transmission
electron microscopy observation revealed that the block copolymers with the PEO weight fractions of 41
and 62 wt% formed cylindrical aggregate with a diameter of 6-8 nm and a length of several hundreds
nanometer, while, the block copolymer with 79 wt% of PEO fraction formed distorted spherical aggregates

with an average diameter of 13 nm.

Key Words: block copolymer, oligo(p-phenylenevinylene), self-assembly, nano-wire
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Scheme 1. Synthesis of PPV-block-PEG.

PEG PPV-block-PEG

PPV-block-PEG

PPV-block-PEG Scheme 1
PPV Siegrist polycondensation ®
uv Amax
480 nm ® n=38
H-NMR
PEG
PPV
NaBH3CN
H-NMR PEG
3
Table 1
polymer 2 DSC
polymer 2 58 PEG
PPV
180 polymer 2
160

Table 1. Molecular parameters of PPV-block-PEG.

My PEG weight
1 f V:'e N Ml
olymer raction
POy PPV PEG My
(Wt%)
1 3200 2200 41 1.3
2 3200 5200 62 1.2
3 3200 11800 79 1.2
PPV-block-PEG
THF
THF
PPV UV
polymer 2 Fig. 1(a)
1.2 . T T T T
a H.0 (vol%)
1}
08 |
38
g
206 |
Q
3
<oa |
0.2 F
0 , ) ) , .
300 350 400 450 500 550 600
Wavelength / nm
475
b
470 P 1
g ——O—— polymer 1
=~ —+—— polymer 2
E 465}
g —>—— polymer 3
é 460
c
S
8 455t
o
2
© 450 f
445

0 20 20 50 80 100
H,O content / vol%

Fig. 1 (a) UV spectra of polymer 2 solutions with various

H20 concentration, and (b) plots of the H20 concentration

of the solvent versus the absorption maximum for three

polymers



250

200

150

100

Intensity / a.u.

50 t

[
450

o

HZO: 90 wl%

Wavelength / nm

0
500 550 600 650 700

600

500 550 650

Wavelength / nm

700

0.8 |

0.6 |

0.4

0.2

Normalized intensity at 580 nm / a.u.

——O—— polymer 1
—+—— polymer 2
——<—— polymer 3

b |

20 40 60 80

HZO content / vol%

100

Fig. 2 (a) Fluorescence spectra of polymer 2 solutions with
various H,O concentrations (the inset shows the fluorescence
spectrum in a solvent of 90 vol% H,0) and (b) plots of the
H20 concentration of the solvent versus the normalized

emission intensity at 580 nm for three polymers

PPV

OPV

2(a)
580nm

470 nm

H
(9),(10)

Fig. 1(b)

40%
PEO

THF 540 nm

PPV

Fig.

540, 580 nm

580 nm 625 nm
PPV
9),10540
nm PPV 580 625 nm
PPV (10)
Fig. 2(b) 580 nm
3
50 %
PPV PEG
PPV-b/ock-PEG TEM
PPV-block-PEG TEM
THF
THF: =1:1
0.1 wt% TEM
TEM
Fig. 3 polymer 1 2
polymer 1
PEG (11)
PPV PEG
PPV polymer 1 2
6-8 nm
nm
Fig.
4 @ PPV 5.1 nm
6),(7
PPV
TEM
100 nm
polymer 2
0.01-0.1 wt%
H20 10-90 vol%



Fig. 3. TEM images of aggregates formed from three polymers: (a) polymer 1, (b) polymer 1 (magnified image), (c)

polymer 2, and (d) polymer 3.
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Development of Human Beings Coexistence Type Quadruped Robot

with Environment Recognition Functions

Takuya KAMANO*, Takashi YASUNO* and Yoshifumi NISHIO*

This paper describes a human beings coexistence type quadruped robot with environment

recognition functions. To develop the excellent quadruped robot, the adaptive gait patterns

on the level and unleveled walking environments are required. In this research, CPGs (Central

Pattern Generators) are introduced to generate the gait pattern on level walking environment.

The CPGs are mutually connected each other, and the sets of the coupling parameters are

adjusted by genetic algorithm so that the quadruped robot can realize stable and adequate

gait patterns. As a result of generation, the suitable CPG networks for a walking straight, a

right and a left rotation gait patterns is obtained on the level walking environment. On the

other hand, the geometric calculations method is introduced to keep the quadruped robot stable

on unleveled walking environment. Experimental results demonstrate that effectiveness of the

proposed schemes on both environments.

Keywords : Quadruped robot, Central Pattern Generator (CPG), Unleveled walking environment
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Table 1 Estimated CPG parameters and
coupling parameters.
[a 679 b [1553] ¢ 0.08
k1o |-3.94 || kor | 3.09 || kas |-3.94]| kaa | 3.00
k7o | -3.94 || ko7 | 3.09 || koo | -3.94 || k1o | 3.09
kso | -2.38 || keo | 2.73 || kos |-2.38 || kos |-2.93
koo | -3.20 || kes | -3.20 || koo | 3.34 || kas | 3.34
kos | 1.95 || kos | -2.38 || kao |-2.93 || keo |-2.38
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4, FAEBICHEITHIRESFHBIT/NE—2DER

4-1) RTEFHSTEME A= T, BHTOHBEENR
X — U BRI AERT D FIEIC OV THRE L. Zhic
kU CREEHCIE, MIOBEHIRER 2Ry b BERORAEICHE
DOCTEEWZRERICEZ 2T U2 bR, 22T, K
WFFETIx & 0 ZEEDOTHEPES 72 Type-B © 4 iz R v
&2 AWTREHSITIEC O W THETS. 22T, &
AHAT S — & LT Fig 10 \RTRIR 2 v — A48 % H
WaHZEETH.

(4-2) HTBEORTEILE  AECEEREEZETHRE
HIARRE T2 Z &R < RE L THTT LI, Fign
Ay NREOBEMIEDIFHOM ZATNICEE D L
KB EHMT D LER DD, LnL, RiEEEHITT
D86, BHTOERBR 7 v -V HEEEE UL, &=



‘ A
: o . PR D RPN D S . S
S . [ [ oea I .. : -‘
Fig. 10 Intermittent crawl gait.

NOEETa Ry MARIEOBELLEN RO < 2 A
SMCBENT 5 Z &Y, BEIOBRENKRELS RS, £
ZC, Figllizrad ko1, MEciiEdsmehRy bok
FE BT HEOKE SR G &L ARNIARFET D X
9, B EBMOBFEMSE QoB, PoAICEEL, B A
BEOA REMORERF0E L THOBME Y — 2 2 H
T 5. RHEOMEAA TRy MO L7 o Tl
EL, MOFEHAITHE S =& BffA» b EE T T
NERWCHET S, Zhky, RERICBONTHRER
WITINEBTE .

Side view

C>dj2-G~d/2-D

Fig. 11 The relationship between the posture
and the position of stance legs on the slope.

(4-3) FEMSTHYE - LELZREb7 LT XA
Z Type-B OFfE4 Ry MIEA L, Sem DBZEFRD
Wz EBRAITo72. ZOMERE Fig 12 177, BEB LW
MEBEHEIC 1L, B o HERICE SV TR 3 HI AT B AMEE
IND720, T E-> THORY IERRESL, 2Ry
MRIEDOE > F % = 20deg. FFAIZE D 5 X 5 REEFH
IREBRTE WS, o, BERVBEILING, 224
£ (+30deg. &-25deg.) DIGEITIIT HLEEFHHIT LR
LTW5.

5. ¥ & &

AWFFETIE, ANFEZEFEREAX Ry MOBER IR Z2E)
R LT, £, BHICBT 22RO BITZ— D4k

=
LT
—

4]
S
e bl

Swing displacements [cm]
o

o

I

. —

ey
L e
=

Up-down displacements [cm]
A b onv » O @

w
o

Pitch angle [deg.]
o

30 | P | | L
0 10 20 30 40 50 60 70 80 90
Time [s]

Fig. 12 Experimental results on the uneven
terrain with the step.

R E E LD & Wiz BEBBMFEIC W T, &RIZ, R
HEHNZ I 1T AL EFFATOEBU DOV TERINTHRET L7z,
TORER, I T DHiER X OGEEFTOBITAF —
BB T LT XL LY BhERAINAERTE D 2 &3
MO, £, TNHOHBRIT/NY — B INBERE DR
Iz Z D2 LT, BIEEBHRSCEEY OFF [A)hE
WHEETHH Z LR L. WIS, HEPEER DR
T 2 ZEAHIEOME, &Moo HEHALE 2w
BETHZET, BHT 52 LR RERPITEEBTE
DT ENFERTE L. 5%, AREBVHEREANREY
FEROMAICL Y, BEMBEREER L ThicES <ATH)
I Z OV TR 2 FPETH S.

ARWFFEIE, Tk 156 FERERFZLEMBHFT T2 =7 b
O EEHTITo7-. L UEHOBEE2ERT

Z E X M

(1) ek (MTe Ry FOERREI, BARKRy MEREE Volll,
No.3, pp.306-313 (1993)

(2) JRERS, KEE: [EA 4 BAITHEROBERICET T, B
Ry F#EEFE, Vol.11, No.3, pp.360-365 (1993)

(3) Y. Nakamura and H.Kawakami: ”"Hard Oscillation and Its
Synchronization of a Simple Neural Oscillator”, Proceedings
of International Symposium on Nonlinear Theory and its Ap-
plications, Vol.1, No.2G-7, pp.351-354 (1995)

(4) Y. Son, T. Kamano, T. Yasuno, T. Suzuki and H. Harada:
?Target Tracking Control of Quadrupedal Robot using CPG
Network Tuned by Genetic Algorithm”, Proceedings of 2002



(5)

(6)

(7)

(8)
(9)

(10)

(11)

(12)

(13)

(14)

(15)

International Symposium on Advanced Control of Industrial
Processes, No. TA2D-4, pp.661-666 (2002)

+E2fnffE, HEBEE  [Central Pattern Generator €7 /LIZHES
< 4 A TRy NOBTHIE, AARRY MERFE, Vol.20,
No.3, pp.243-246 (2002)

J. Estremera and P.G. Santos: ”Free Gaits for Quadruped
Robots over Irregular Terrain”, Int. J. of Robotics Research,
Vol.21, No.2, pp.115-130 (2002)

FAHERE, MAES: 3 KREHELEELL 4 Ry b
ISR FIE) , BHREE C, Vol.123, No.10, pp.1813-1821
(2003)

TR (ATEBNE Y A LAk, BArR Y F¥4REE, Volll,
No.3, pp.320-325 (1993)

KATEE  TAEWZRE L LR e Ry s o EMER ), FH L #H
#, Vol.42, No.9, pp.705-711 (2003)

G. Taga: ”A model of the neuro-musculo-skeletal system for
human locomotion I. Emergence of basic gait”, Biological Cy-
bernetics, No.73, pp.97-111 (1995)

G. Taga: ”A model of the neuro-musculo-skeletal system
for human locomotion II. Real-time adaptability under var-
ious constraints”, Biological Cybernetics, No.73, pp.113-121
(1995)

AFFE  RRIRE 4 AW U ARy N OREHEISIT & e
171, BARBARY NEREE, Vol.16, No.8, pp.1138-1145 (1998)
BRZRE, A T4 BaRy b OAEYRER R EHGES BT —
RPERRTE - BB X D78 —), BARR Y MR, Vol.19,
No.4, pp.510-517 (2001)

BRERE, AFHWE: T4 BuRy b oL REHGETEAT —
1R — IR 7 T RERIEDRE L ¥y FiER) - CPG - m—
AEBEEE S| & AHOFHH —), AARBR Y hFERFE, Vol.21,
No.5, pp.569-580 (2003)

FRIKHS, SREPERHL, 2R, $0KSEIT, REEE : [e— 2Bk
ZEE LI CPG Ry =228 % 4 HiaRy bOSTEIED A
R, BREFEHLHE C, Vol.124, No.10, pp.2148-2154 (2004)



Jodbouooooobdouooooood

oo ool, oootb,

ooot, oooot

A Novel Packet Loss Concealment Algorithm based on Satistical Methods

Shingo Kuroiwa,

Satoru Tsuge,

Fuji Ren,  Seishi Kitayama

In recent years, IP telephone use has spread rapidly thanks to the development of VoIP (Voice over

IP) technology. However, an unavoidable problem of the IP telephone is deterioration of speech due to packet

loss, which often occurs on the wireless network. To overcome this problem, we propose a novel packet loss con-

cealment algorithm using speech recognition and synthesis. This proposed method uses linguistic information

and can deal with the lack of syllable units which conventional methods are unable to handle. We conducted

subjective and objective evaluation experiments. These results showed the effectiveness of the proposed method.

Although there is a processing delay in the proposed method, we believe that this method will open up new

applications for speech recognition and speech synthesis technology.

Key words: Packet Loss Concealment, Missing Feature Theory, Speech Recognition, Speech Synthesis
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Development of Biosensors Using Hyperthermophilic Enzymes as an Element:
Functional Analysis of Polyamine Metabolizing Enzymes and Development for Enzyme
Electrode Sensor Using D-Proline Dehydrogenases

by

Shuichiro GODA, Tomoki YABUTANI, Haruhiko SAKURABA, Junko MOTONAKA, and
Toshihisa OHSHIMA®

An amperometric enzyme sensor give us higher sensitivity and specificity for the substrate
determination.  In spite of advantages of enzyme sensor, many enzymes so far found have been too
labile to use as biosensor elements in artificial circumstances for a longer period.
Hyperthermophiles, which can grow above 90 , have been known to produce much more stable
enzymes under various artificial conditions.  In this work, we carried out screening, biochemical
characterization and improvement of production for hyperthermostable enzymes which are more useful
as the elements in the biosensors.  We focused on the polyamines as one of the substrates of
biosensors.  Polyamines have been known to play many important roles in cell proliferation,
differentiation and transformation.  The concentration of the polyamines together with their acetyl
conjugates remarkably increases in the biologica fluids and the affected tissues of cancer patients.
Therefore, their polyamines are listed as tumor markers.  Gas and ion chromatographies have been
so far used for polyamine determination, but have some problems from the aspects of high sensitivity
and easy operation. Thus, we here developed biosensors using hyperthermostable enzymes for
polyamine determination. Such enzyme sensors are more useful for the simple and rapid
determination of polyamines and application for clinical analysis and food analysis  In addition, we
tried the construction of biosensor using the hyperthermophilic enzyme, D-Proline dehydrogenase.
As the results, we found the thermostable agmatinase and spermidine dehydrogenase in
hyperthermophiles, Pyrococcus horikoshii and Sulfolobus tokodaii, respectively. We succeeded the
construction of novel amperometric sensor for D-proline determination using b-Proline dehydrogenase

derived from Pyrobaculum islandicum.

Keywords: enzyme sensor, hyperthermophile, dehydrogenase, polyamine
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Development of techniques for creating high-quality colloidal crystals

by

Shigeki MATSUO, Atsushi MORI, Yosihisa SUZUKI

(Received

)

To grow large and high-quality colloidal crystals, several techniques have been investigated. Apparatus

for soap-free emulsion polymerization was built up. Synthesis of surfactant-free polystyrene

microparticles colloidal dispersions with small diameter dispersion was achieved. Reduction of particle

size polydispersity by crystallization, preceded by a thermodynamic consideration, was attempted and

worked in few conditions.

information of crystallization process.

In-situ observation was found to be a fruitful method to obtain the

Key words: Colloidal crystal, Crystal growth, Size polydispersity, Surfactant-free polystyrene particle, Soap-free
emulsion polymerization, Electrostatic repulsion, Centrifugal sedimentation
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Fig.1 Schema of sharpening of diameter distribution
using re-crystallization. Horizontal and vertical axes
represent, respectively, the polydispersity and the
volume fraction.
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Fig.2: Sketch of a polystyrene microparticle.
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Table 1: Conditions of synthesis and results.

I II 111 v

H20 [ml] 70 70 70 70

CH3OH [ml] 60 60 60 60

raw MS [ml] 16 16 16 16

materials DVB [ml] 0.8 0.8 0.8 0.8

NaSS [ml] 0.158 0.17 0.17 0.4

KPS [ml] 0.06 006 0.12 0.06

stiring rotation [rpm] 150 350 350 350

.. duration [hr] 7 7 7 7
condition

temperature [C] 70 70 70 70

particle  diameter [ 4 m] 032 0.276 0.21 0.16

property deviation [# m]| 0.007 0.012 0.005 0.008
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Fig. 3 Sample preparation on a Si substrate.
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Fig. 4 SEM image of polystyrene particles.
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Fig. 6 Colloidal crystals of particle B, C and D.
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Fig. 7 Size distribution of polystyrene particles.
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Fig. 8 Schematic illustration of the edge of a droplet.
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Fig. 9 Accumulation of particles at the edge of the droplet.
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