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Abstract

A sclf-assembly manufacturing method of functional structure in polymer blend, polymer com-

posite, organic-inorganic-complex, polymer solution was investigated. As a result, polymer

graded functional materials of various shape, organic-inorganic nano-layered film as a model

material of exitonic high Tc super conductor that had been theoretically proposed, and 3-

dimensional nano-electric circuit with nano-electrode group, polymer nano-hydrophobic do-

main in a solution were fabricated by self-assembly. Each materials were examined on the

possibility for the application.
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Fig. 1 A self-assembly manufacturing process of the stratified functional materials.
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Fig. 2 The schematic illustration of the
self-assembly spinning.
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Fig. 3 Digital microscopic image of the cross
section of pn junction film of PAT-6 and

PQ fabricated by self-assembly casting.
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Fig. 4 1-V character of self-assembly fabricated pn
junction film observed in the Fig. 3.
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Fig. 5 Structural model of exciton type high Tc
superconductor designed by combining the
both model proposed by W. A. Little and V.
L. Ginzburg.
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Fig. 6. The relationship between the resistance
of the layered sample of Al coated long
alkyl derivative [0 CI8H3700 organic
Dye-LB film and the temperature.
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Fig. 7 The oscillation phenomenon in the Hall
voltage of the same sample as shown in the
Fig. 6 near the critical magnetic field. Dot
line is the normal data for pure metallic

thin films.
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Fig. 8 AFM images of the LB films of long alkyl
derivative of merocyanine dye. [J all virgin
surface [0 b0 after Au vacuum deposition

on it.



50 0000000000020 020 OO190 20

0000000000000000000000
0000000000000000000*H
000000000000000000LBO
0000000000000000000000
0000800b0000000000000
000000000ADDDOOOOODOOO
0000000000000000000000
000000000000000000

8. BEZET7OEABCHEMEIC K DEERAZM
000000000000 200000000
0000000000000000000000
0SADODO0O0ODOOO
(1) 00000000000 SA0DOOOO0

2]
Q After vaper deposition
< S1(200) }
o !
- i
» ]
c 3
)
-
=1 i SAREBBD
- M A A,
2.0 10.0 20.0 30.0 40.0 50.0
26/degree
@ . sdays 45T
=1 S1(200)
8}
>
o
-
[ o
[~ * l
[ 21y !
116 (0200
- ) (‘ >(2 2)
=]
— 20.0 30.0 40,0 50.0 60.0
20/degree
@ e 92days 45T
a
o
\ 800
=S
- 800
h SK200)
@ 400
[=} o7 (110
© 200 (004)
“ 00s¥ (016) (212 2L (o29)
= 0 Yo dsad b A A b
— 20 . 100 20.0 30.0 40.0 .0

20/degree

Fig. 9 XRD pattern in organic-inorganic mixed
film fabricated by simultaneous vacuum de-

position method.

00000000000000% 3
(2) 00O0D0OO0O0O00O0O00O0O0O0000S
ADODOOOO0*
100000009000X00000000
00000000000000XPSOOOOO
0000000000000000000000
0D00SAOD0DOOOOOOOOOOOOOO
0Do000O00O0o0o
200000000000000000000
000000000X000000000000
00000000000000000XPSOO
0000000000000000000000
0D0000001000000000000000
0000000000000000000000
O0O00SPEOOOOOOOOOOOOOSP
E00L+0000SA0D0ODOOOOOOOO
0000000./00000000000000
000000000000000000000
0D00SAO0O0O0S50000000000000
0000000000000000000000
0000000000000000000000
Doooooo®*®moooooSPEOOO
0000000000000000000000

/////

i
MG

Fig. 10 Self-organization with lapsed time in

SA-Germanium super-lattice.
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Fig. 11 TEM image of the mixed film of Pc and
Cu by simultaneous vacuum deposition
method. Nano-clusters and nano-rod

around the cluster were observed.
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Fig. 12 In situ measured conductivity changes durig simultaneous vacuum deposition of Pc and Cu.



52 O000000oooo290 020 OO190 20

000000000000000000197000
0000000000000000000000
0000000000000000000000
OO00O0PVPOOODOOODOOOOOOOOO
0000000000000000000000
00000000000000000PVPODO
0000000000000000000000
0000000000000000000000
o¥ ¥ pooooD0o0oo0000000O0oD
0000000000000000000000
0000000000000000000000
000000000000000

1. F&&b

cooboooobboobobooooboooooo
gobooooooooooooboooobooo
oboooooooooooooboooooboo
oboooooooooooooboooooboo
oobooooooooooooboooooboo
gobooooooooooooboooooboo
ooboooooooooocooboooooboo
ooboooooooooocooboooooo
goboooooooooocooboooooboo
goboooooooooocooboooooboo
uoboooooooooocooboooooa
goboooooooooocooboooooa
goboooooooooocooboooooa
goboooooooooocooboooooa
gobooooooooooooboooood
gobooooooooooooboooood
gooo

SEX

10 G. M. Whitesides, Scientific American [
O0000D0D00O0ODO 134019950

20 00DO0ODOOOOOOOOOOOS60
goobo7b0bO0ob00O0ooOoboobogoon
000670 19810

30 K. Orihara, T. Nakazato and M. Matsumoto,
Proc. Int. Symp. Fiber Sci. Tech., 309

[0 1985-80 , Hakone-Japan
40 K. Orihara, MACROLUX’ 88, Ap-700 19880
50 K. Orihara, Int. Symp. Multiphase Macro-

60
(gl

80

90

100

110

120

130

140

150

160

170

180

190

200

210
220

mol. Systems at the 14th Biennal Meeting of
the Devision of Poly. Chem. , A. C. S.,
Poster Session 170 19880 , San Diego-USA
000000000 O0183190,52-567 19980
gbobobooooooobooboboon
gooboobo
ggbooobuoobooboboobooo
obobobooobooooosoi1lg,27i7
0 20020
ggbooobuoobooboboooboo
000015060 ,4290 20030
N. Asano, N. Tan, R. Sato, K. Orihara: The
8th ITUMRS International Conference on
Advanced Materials, 1610 20030 .
gobogooooooooo,ooooo
00000 oboOo :ggbogodvol.
62, No. 20 290 20060 .
N. Tan, E. Mase, T. Sugiyama, K. Orihara,
and S. Ilirose, 2004 International Sympo-
sium on Organic and Inorganic Electronic
Materials and Related Nanotechnologies
0 EM-NANO 20040, 1360 20040 .
gbobobooooooooboboo
00000DD0OOob510110,27130 20020
K. Orihara and Y. Dai, MaterialTechnology,
23010 ,261-2670 20050
gboboboooooooobobon
Oo0o0o0ooDOOODosyso,12ad 20020
gbobobooooooobooboboon
0000510110 ,2715-27160 20020
gboboboooooobooobobobon
0000510110 ,2721-27220 20020
ggbooobuoobooboboobooo
0b000o0O0D0O0o0ooso110,2719-2720
0 20020
N.TanOOOOoOOoooOooobooooon
O000o0ooooooooog’ 050 P
355-3580 20050 O O
Katsuo Orihara, Naidi Tan, IEE] Trans-
actions on Electrical and Electronic En-
gineering] [ 0
0000000 OoOooledizo, 7681 20040
goooooboo sogoobooooo



240

250

260

270

280

290

300

310

320

od:oooooocoooooooon 53

'05, 3590 20050
O000®0O 000000 AQ 2006-168290
0 2006. 6. 290
W. A. Little, "The exciton mechanism in su-
perconductivity” J. Polymer Sci. , Part C,
No. 29, pp. 17-26 0 19700 , ibid. , Phys.
Rev., 134, A14160 19640
V. L. Ginzburg, "High temperature super-
conductivity”, J. Polymer Sci. , part C no.
29, pp. 3-160 19700 , V. L. Ginzburg, P. N.
Levedev, Contemp. Phys., 9, 35500 1968
K. ORIHARA; “ Particular effects of
Langmuir-Blodgett monlayers on the elec-
trical conductivities of aluminium de-
posits” thin Solid Films, 209, pp274-276
019920
Kazuhiro TSUCHIYA, Satrou TAKANO
and Katsuo ORIHARA, "Complex Formation
and Its Iligh Dispertion in the Simultaneous
Vacuum Deposition of Copper and phtha-
locyanine” Mol. Cryst. Liq. Cryst., 332, pp.
149-154 0 19980
Yoshihiro YAMAGATA, Kenichi EBE,
Kazuhiro KUSAKA and Katsuo ORIHRA,
"Study of Fabrication of Organic - Inoraga-
nic Composit Circuit by Simultaneous
Vacuum Deposition” Mol. Cryst. Liq.
Cryst. , 322, pp. 155-1600 19980
0000000000000 00DO00n
00,000057010, pp. 28-300 2002-10
Lydiana, "The structure and physical prop-
erties of oraganic - inorganic multi layered
ultra thin films”, 00000000000
0 1997-30
Katsuo ORIHARA, Katsuhiro AOKI and C.
J. P. M. HARMANS “ Hall Effect of
Al1203/A1/LB Mololayer” Proc. China -
Japan Bilateral Symp. LB Films, p. 119-120
019920 Saitama University
Katsuo ORIHARA, Hideki HOSHI and
Kazuhiko MASUDA® Electric Conductance
increases in the deposition of Simultaneous-

ly Evaporated Aluminium with Organiic

330

340

350

360

370

380

390

400

410

Compounds” Superlatt and Microcluaters,
vol. 90 40 ,p. 493-4970 19910
gooboooobobobobboobooon
000D00'00000000O0ooon
00000000, Technical Report of
[EICE.0 OO O O DOOME 98-105, pp. 13-19
019980

go0ob0ooo OOobobobobbooboon
000000000'000000000
gbobobooooooboooobooboo
gbobobooooooooo, oboo
000510 778-7820 19940
0000000000’ 0000o0ooon
oboboboooo,oooboboo
ooos0000000000dpp. 75-76
01995-120000
goobooooboobobobboboboon
o0000'000oO0oO0ooOoOonoon
oooooooooo, bboooboooo
0005000000000 Gop. 163-164
01999-12,000
000000ooOoo0oo0'0oooooon
gbobobobooooboooooobooun
Material Technology] O O O O (20, 115-121
0 20020
goobooooboobobobooobooon
0000 '00000000000000
gbobobooooooooob, bob
obOobOooooeoDDODOODODOD
pp. 10-1102005-12,0 00

Masruroh, Y. Tsuchimoto, M. Makino, K.
Koike, H. Morita, M. toda“ Electrical and
Chemical Properties of the Evaporated Met-
al Film Coated by Dye Molecule” Pro-
ceedings of Asian Physics Symposium 2005,
pp. 27-33,00 2005-12, Indonesiall
00000'0000000000000
0000o0o0oopooooD, OosxMoood
000000000000 30111471 1993-90
ood
00000'0000O00O0O0oO0onoon
gboboboooobo,b0obobon
0 04671 120,3287-32881 1997-10,0 00 O



54

420

430

O0oooooooog200 Oo20 00190 20

0000000000000 00000
gobooooo,0b0oo0oooocoo
19820

00000000000 0000000

oooo0o0ooOoooooboopooooo
oodooo0ooOooooobooooooo
000,0000000 Vol38, No. 7, pp.
457-4630 1981-70



