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MM-Wave

Intrinsic Josephson
(® Jun];ﬁon _

Fig.1 Schematic view the one-dimensionally long
intrinsic Josephson junction stack to measure

millimeter wave response.
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Fig.3 Static current-voltage characteristic of the

LIJJ stacks measured under the in-plane external LIJJ stacks (a) and the millimeter wave-driven

magnetic field, B=0.1T.
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current-voltage characteristic (b) measured under
the pancake vortex state.
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Prof. H. Iwasaki, ISIR, Osaka University,

Session 1

Prof. Y. Baba, Nagoya University (Invited), "Nano-
Biodevice in Genomics and Proteomics"

Prof. H. Tabata, ISIR, Osaka University, "Non-Labeling
Detection of DNA Hybridization by IS-FET Devices"
Prof. Y. Shinohara, Tokushima University, "Strategies
Used for Functional Characterization of Membrane



Proteins”

Session 2

Prof. A. Offenhausser, ISG2, Research Centre Julich
(Invited), "Bioelectronic Hybrids ? Functional Coupling
of Biological Systems with Electronic Devices"

Prof. H. Iwata, Institute for Frontier Medical Sciences,
Kyoto University, "Studies of Cell-Material Interactions
Using Evanescent Wave and its Application to Cell
Microarrays"

Dr. K. Morigaki, Research Institute for Cell
Engineering, AIST, "Micropatterned Composite
Membranes of Polymerized and Fluid Lipid Bilayers"
Dr. K. Tamada, Photonics Research Institute, AIST,
"Bio-Photonics Devices with Gold Nanoparticles”
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Session 3

Dr. M. S. Sander, Institute of Materials Research and
Engineering (IMRE), Singapore, "A Simple Template-
Based Method to Create Nanopatterned Self-Assembled
Monolayers on Various Substrates”

Prof. T. Yoshinobu, ISIR, Osaka University,
"Micropatterning of Biomolecules on Si by AFM
Anodic Oxidation Technique”

Prof. T. Urisu, Institute for Molecular Science, "Surface
Microfabrications and Chemical Modifications of Si for
Fabrication of Membrane Protein Biosensors"

Session 4

Prof. T. Akaike, Tokyo Institute of Technology
(Invited), "Surface Chemistry of Signal Transduction in
Cell Biology"

Prof. Y. Okada, National Institutes of Natural Science
(Invited), "Sensor Channels in the Cell Membrane"
Session 5

Prof. I. Ohdomari, Waseda University (Invited),
"Creation of Functional Surfaces by Means of Particle
Irradiation and Subsequent Chemical Processes”

Prof. T. Ogino, Yokohama National University, "Control
of Nano-Reaction Surfaces in Biotronics”

Prof. M. Tanaka, Yokohama National University,
"Atomically Controlled Structures on Si(111) Surface
for Regular Arrangements of Biomolecules"

Session 6

Prof. S. Antoranz Contera, University of Oxford
(Invited), "AFM for Bionanotechnology: Extraction of
an Alpha-Helix from a Lipid Bilayer and Adsorption of
Osteoblasts and Adhesive Proteins to Patterned
Tantalum"

Prof. S. Katsura, Toyohashi University of Technology,
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"Manipulation of DNA Molecules in Frozen Solution by
Local Temperature Controlling”

Prof. M. Niwano, RIEC, Tohoku University, "Infrared
Spectroscopic Characteristics of DNA Hybridization
Probed by Surface Infrared Spectroscopy”
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(1) A. Mochizuki and T. Hanyu, "Low-Power
Multiple-Valued Current-Mode Logic Using
Substrate Bias Control," IEICE Trans. on
Electronics, E§7-C, 4, 582-588, April 2004.
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T. Takahashi and T. Hanyu, "Multiple-Valued
Multiple-Rail Encoding Scheme for Low-
PowerAsynchronous Communication,” Proc. 34th
IEEE International Symposium on Multiple-
Valued Logic, 20-25, May 2004.

A. Mochizuki, T. Takeuchi and T. Hanyu, "Intra-
Chip Address-Presetting Data-Transfer Scheme
Using Four-Valued Encoding,” Proc. 34th IEEE
International Symposium on Multiple-Valued
Logic, pp.192-197, May 2004.

H. Kimura, K. Pagiamtzis, A. Sheikholeslami and
T. Hanyu, "A Study of Multiple-Valued
Magnetoresistive RAM (MRAM) Using Binary
MTJ Devices," Proc. 34th IEEE International
Symposium on Multiple-Valued Logic, 340-345,
May 2004.

H. Kimura, T. Hanyu, M. Kameyama, Y. Fujimori,
T. Nakamura and H. Takasu, "Complementary
Ferroelectric-Capacitor Logic for Low-Power
Logic-in-Memory VLSIL," IEEE J. Solid-State
Circuits, SC-39, 6, 919-926, June 2004.

A. Mochizuki, D. Nishinohara and T. Hanyu,
"Low-Power Pipelined VLSI System Using a
Power-Supply-Controlled CMOS Pass-Gate
Network and Its application”, ITC-CSCC2004,
6C1L-5/1-4, July 2004.

H. Kimura, M. Ibuki and T. Hanyu, "TMR-Based
Logic-in-Memory Circuit for Low-Power ~ VLSI",
ITC-CSCC2004, 8C3L-3, July 2004.

A. Mochizuki, D. Nishinohara and T. Hanyu,
"Low-Power Motion-Vector Detection VLSI
Processor Based on Pass-Gate Logic with Dynamic
Supply-Voltage/ Clock-Frequency Scaling”
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1883, Nov. 2004.

A. Mochizuki, T. Takeuchi and T. Hanyu,
"Dynamically Function-Programmable Bus Archi-
tecture for High-Throughput Intra-Chip Data
Transfer" IEICE Trans. on Electronics, E§7-C, 11,
1915-1922, Nov. 2004.

T. Takahashi, N. Onizawa and T. Hanyu,
"Differential Operation Oriented Multiple-
Valued Encoding and Circuit Realization for
Asynchronous Data Transfer" IEICE Trans. on
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Towards bionanotechnology with membrane proteins:
mechanics and electronics

Dr. Sonia A Contera
Bionanotechnology IRC, Physics Department, Clarendon Laboratory University of Oxford

Functional membrane proteins, including ion channels and receptors are biologically-
evolved nano-machines working in the cell as switches and triggers. Our research aims at
understanding the stability and assembly of membrane proteins, using mainly by atomic force
microscopy (AFM) and dynamic force spectroscopy to determine how do peptides anchor in
the membrane and how are the interactions with other peptides, looking for what drives their
assembly into e. g. ion channels etc. An atomistic understanding of the AFM results is
modelled by Molecular Dynamics simulations. Moreover we want to build nano-electronics
and photonics structures - integrating electrically and optically active biomolecules to produce
active devices, networks and bio-sensors. I will present our work towards single molecule
biophotonic devices built with bacteriorhodopsin proteins and the assembly of proteins with
conductive N-doped and Fe-doped carbon nanotubes.

| B 5 & gt |
AMKSAEBRABI MRS B8 EE —8

HEF P64 11 4R
BT RAKFRABEMAI 28R R#E

AGEE T, WNKZEOHERN—EE*BHE L, TEFOEEEIFTT T IS
F o TWLIR LY V& FDOREMEMICE T 5 R0 S R OWZEE) M D W TF
HETHW, TTMOIC, ALy TR E Ihr o o ICBIT A2%E], BT
RIS HAEH O ERBE IOV TR, RWTERERZ D 7V — 7 T
EDHLENTWEG, EBERERER 7Ty 7 A7 — N, RRER T BB R A
A= 07 RE—vardFyxTFx, "Iy LREHEADOE Y, BN
YOV VT VAT ADOBRBEEMSHENINT, T2, BUMERENINICBWTLE
AN RBER Y —IVRICELTH, ZORME LRSI, TCICHERHBIEO 7 IV —
TTHWYHATVWAHRY =4 F 7, EREAFHIA#ER Y — IV, 7774147
Wy — v e EORF O i s iz,

242



B EES
BEEDOHELE T TV r—v 3y~ LTSl

BE7A -E— - LA &E

[B5] I OTRIEFEOZVWHROZ LZEEBbNE,d Lhkhv, L
LSO HANERERHR L EOBBRHAZICERON TV DIREDFET, 4TI3E
HEDOWLEZATHOWONRTWS, HIZIE, HHEHZOBERLA—NLVDOT T AN
SR, Ay =y by av ¥ Y S ORERIG], BEO HEKALL A EHER
DETCH—FTDRAL—=RXLGBEIZLBRMBEN, FLTHERLETERETY S
Warysr vy DEREORELZEIHEHEINTVWES, TV IVIEREREDOL R
TU—= NNV F 2y VT DEMBIEKRINES T, EHLOLEDOT— 5 2}
ET LD EHEMO =-S5 IlHE > TV ERONTW D, REHETIE,
W5 OIS SR, ZOIWHAT T r—2a v EBLTHGICL > Tz &
VFEDWIIOVWTHERT B, $72, RADFEETHLIM T EY 2 — VOERRE
2 EBSEHEHIEE S B LT 5,

B O R FH B IR At
v A 7 aNTIOLRHE 2 b & LT
() B ST BHERR R SEMER AT E— 15

H & FEE1782H22H (X) 13:00~16:00
& B HEIb RS TEE EL - ol - 1HHhR451 - 45355EE
OB OMEATE BB (BR) H AL BMERT Ui 2 EMER)
G R OEREEREM: ~ 4 7 a7 VR HES a0 s LT
B E AR, BEREEREDE - BECERLCHVWLO R TWS,, BEIIREEIC
BT, BEERYERSETERIIBIA2BERBEEYSD, BEZEGZEOR
Frx FAIEL, ZOB, BEUNOEFHBEOREZ LA SIE LW EPFERET
HY, TOLDIZLELRBEROBINER EIZOWTHREDLD > 72, T/, MEH
WCBEEESH (A 783 7)) 2EATHILILLD, i oMo miTeRE
TZWT A ENTRETH L, 72, BRDVEFHAINT A 707V &2 MERIC
EAL, BROEHMIZA 70N TV HE L RICEBERE > FOEMIZHEA LT
YA TZANT NV EFIET S LT, BAMERICER @5 & A5T X B H
mE, A 7aNTWVEFMBLBMIZOWTHEER R SN,

243



A—I)N— TV A4 -T2 ba=r R

RRKZARZERIFRMRR BHER EE 9

HE: “FRkl64E11H18H

AT AL KSFELBENI S ) - AV VERRRABES T 7L AN — 4
HEZ 2=V Ay b7 =7 (LUFTHEENN) & [EHEE] 2 187 oL 27 b
O=7 A% H&ETLRFENG T CEFOMAPEI N TS, 8% 51E, B
ENNIZVAHICERT 2 YBEBR AR LI WIS TH L, BETIE, CLOHEE
NNIZABOROERZHEL L2b0TIERL, GLAABORKE TV LEL M
Ba T CNTEIEDTDT L) ET2H0THY, [RA—r35— - TV A ] L4140
FCEHEEE S OB E o TWVA I LA EINT, TEEOREL LT,
BEZ2—ODRTEATCTIAF v I AMEEZAA-T VT THL—-F AT A
R, HF v U 7T EERTHIE SN AR EISAH 7 2 vy OBIORBANH Y, Hi
BIDOEHFERASERDOIBRIZOWTIER L HEHZN T SN,

FITH SRS RO RSP &
A AESQUIDSEMEE (= K 2 Mk <UL

RREIXRAZFETZFMABER #O TR

ER174E 1 H28H I, R LERFH LM REEE 0 Kl KA LTH
MWz L, EEEES ML, THEE, TIEASQUIDSEMEE & v 72 E 22/
WALEIZE DR 2 & LT, TNFEFTIMRESINTE -GRBEEROYE—H#IZ
DBz AMWMHENETH ), BIREVBREZSHIA R 72, i, BItYSREEE
BOd-EBEEARE L CoOME (#EXyy X0 - 2V F - HEIRE) %, ¥
3TV VBEBIZIAT—AIZEOVT, MW THITEN, T2, ER
SQUIDBAMSE & W 728l TIX, ek bTwa, X v v JHEBIZBITS
R N A A YHEEOM, LaRISBIT 08 FIEIZES] L 7231822, CuO21mIZF4T
%7 av TV UVMADEDNNOTE S 2N T — FEPEIKEI -T2, S 51,
BIHEORFHEFH L7238 LW 7N ZOWEEEIZ DWW T b ikamn e Sz,

244



Eti )
NGB EZFHICR OGN B EEE A =X LD
Z BV L B R i il A A

REKFRFR ZPRWERF JNE 55

PN BT D IERLEOH D 1 Dk L TERHEEIBITFT SN LAY, MR L N
WIZBWTIE, AN CCTHBAFERER 2 HH S 714 multifunctional network & VY9
e REINT WD, 22T, BREBHRIIUEINDL AT -5 & L T
LU ST 2707550 ) T VY A4 LEERICHEELR RS R/ L Tnwb, 2
TSR OEH) ) X L EREKOMIEL B U THLNM IR > TR TH
B, MG S IIHAEIOMICO L TIEE L EEZLNS,

EETIIZ ) LT R Z THBHIEW 2R, BEE O AN 8 72 b B RO &
FIFIZBWT, 2EEOBREREORMBERD DT 2 E K L TEIDFE
AN AL T PRI Z TWATREEE RWZ L2 %2 TR TE
oo LR TENORKBEDO T AIZTREEE, HEREZERIDEDN L SN,

PEKLEETHFEEICET 5Ty ae—L Y MG
—fiEFRFE-bea—L VY NLOT7 + /Y OMEAER—

KRB ILAFRFBRT YRR - 88 il ERB

& fY¥— b (ReiEFEOETTH) tae—-Lv 74/ (04
Bio7z7 /7 VHEM) X, REMNLTHz2 -V U B E LT, BAGWERT
BEAZTFTEAT DTV D o AR TIE, CaAs/AlAsHEREFHFAME 2 AL LT,
EFHAL IO 22T 2EVIEILHE)B X FE W IEfLLH R FR OB F2 1 ¢ —
Feav—VL 2 ILO7 4/ P OMEEHSYAF IV A%, 7oL VKRV T - 70
= 7GR E TR LSRR IOV TR S 0, i85 R HEIDE AT b7z,
Bz, phiRFEFE—-—TFOIALF -2 0 —L Y PLOT 4/ VDL ANLF—|TF
2=V FTAHIEIlLEoTI =LY NLOT 4/ UDFHE LIS NS HBHED
BRIL, EFETFE-TF2HWAIe—L Y b7+ / Y OFIEB X O THZER I 5%
HEHF~OF BRI NL Z L0 s, RERTFHAED T,

245



g =

KT, #ETOR_FLAEBY, WHEENMLEDPES—F L2
EYdHoT, BAMLBOKEIZH 52 LOAHEIZBWT, $5|2 1 E£MoxTHM
BT, 20044 4 HICERICSHOKHIZAD £ L7z, BB A 4 — X2 F k]
BT TCE 0T GZWRrEEZ TS, L2LAEDNS, gex &) T (REN4S I
ERHRIEDL>TWARRIEIZWELEZON, ZOMDIIBETHLXX T,

B2, AW FFHMER E o TS 10EREZHB L, RREED
TR F 2, 2= =TI 2254 —IZTHLHDT 4 —F Ny 7DORED K&
CEALSHERITNE R ) THA,

AR, HEHNTHL [ BEESRIESEEICHET 252 E 200 H O
el 12iBo T, EMER S FMMZE O RN ZEI T & L THER: - BRIZED 7,
KFEIIEBEBEINTVWAEHRTHAL Z NS, SHBESHICBIT A5 HEFIC
LTI E K2 LT T h, 20REIDMbIEEITE T, 261248 %IEVwD
IR 2@ D CTHAEEBOEREZ EIF w2 kKE{HMb T,

COE)BIRRDD &ET, RUIFEEATOAHZOBEII RO L) IZEHESNE T,

(1) N—=FKEv7 bORE

TERD S ARBFZEA 1Z N — FEUAT, 7354 AR ST EFELDH Y 9,
BT ER ) 2 TR L, INHOHEMZIEHEEY AT L20HTE )
TP bNTET, ThbbN—FEV T VOB EAEE R FEELRD
T
(2) BRWEESOERS L WEMW L BT

SCEEFEE 2 O R ICE 5 SN B EE BN EITELBRLO—ETH) T3,
—HINER ) IIINZERE L HEE L, SR MIEHE & VR & A AL A D FE )]
HEMIEREOEENEEIC > TEF Lz, M%7 HERBEOMS - MLo/zo
IZiE, ATAIED & XD FRNOMIFEE R T 228128, V=TT
Ol baREHEICHEEL, BFNESOEBEEILETHY I3, UL, Kif
WITOBEDEV AT 723 B 5 R TH Y T3,

(3) IT—-21tr%—I2BTLH5CHFHE

3ODLEMTY 27 b ERHEEPO Z+— ISR ENERE Y v ¥ — (1
T—-21t>%—) MMM ErEBVWKETRKRZ, BT EIA2HEE40 T, kI
R 7Y 27 MEROWERFPLIEE L) 7,

253



