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Nanoscale patterning, electrical conduction measurements and observation of nanomotion of organic self-assembled
monolayers (SAMs) on Au surface were studied for the purpose of realizing single molecular devices. We successfully
obtained well-controlled nanostructure in the SAMs by simple phase-separation techniques. The electrical conduction
through SAMs were evaluated by SPM and found that electrical currents through the monolayers exponentially de-
creased with the increase in the molecular length, showing the current mechanism is determined by a direct tunneling.
Finally, we observed molecular motion induced by the polarity change of electric fields by scanning tunneling micros-
copy (STM), when small amounts of mobile asymmetrical disulfides with terphenyl moiety were embedded into pre-
assembled dodecanethiol SAMs. We believe that such ananomotion is one of the demonstrations for the single molecu-

lar devices.
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Fig.1 Schematic drawing of formation of the nanostruc-
tures: (a) Phase-separation, co-adsorption; (b) Phase-
separation, asymmetric  disulfide ; (c) Phase
separation, insertion (fill-in) technique.
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Fig. 2 SPM images of phase-separated terphenyl and C 9 bi-
nary SAMs on Au(111) surfaces: (a) Dot like struc-
tures; (b) Wirelike structures; (c) Magnified image of
(b).
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Fig.3 (a) Schematic drawing of electric conduction mea
surements of the molecules among the SAMs using
conductive AFM; (b) Current dependence on the
number of phenyl or methylene groups of conjugated
molecular SAMs and akanethiol SAMs. All the cur-
rents were taken at (1 100 mV bias.

oobooooooooobooooooooboosavbon
gooooOoOoOoOU0OU0O0OOOUOUOODDOOBDOO
OAFMOODO0000000O 10000000 54
cGQUO0DU00UoooooooDoOopOoOBI IODO
goossmMeQuoioooooooooboooooo
oooooooo*®moooUuo0ooooooooo
oboboooobobooooooboooooooooooo
uobooooboboooooooboooooooooooo
ooboooobobooooooooooboooooboooo
0000000o0oo0oooU®*U0oo0oooooooo
goooooboooooooooooooooobooo
goooooboooooooooooooooobooo
gooobooooboooboobobooooooobooDo
oopoO0000O0OO0O0O00O0O0OOOODBOODOO
gooao

000000o0obobooooobooobon
gooooo

gobooooooooooboooooooooo
goooooboooooooooooooooobooo
goooooboOooo3goobooooooooooo
ooo®go0o0oooooUooooooooooo
obobooooboboooooooooooooooooo
oobooooboooooooooooboooooooo
oobooooboboooooooooooooooboooo
goooooobooooooooo
gobooooooooooboooooooooo
goooooboooooooooooooooobooo
goooooboOooooooooooooooobooo
ooooboooooooocoooooooboooooao
WeissOO STMOOOOOOOOOOOOOOODOO
ooooUoooOoUoooOoUoo*ouooouUoo
oooooobooooooo
gobooooooooooobooooooooboobooo
goooooboooooooooooooooooo
goooooboooooooooooooooobooo
goboooooooOooooooooooosavog
oooooooooooooosMOoOoOoooooo
obobooooboboooooooooooooooooo
ooboooooboboooooooooooooooooo
ooboooobooooooooooooooooooo
ooboooooboooooooooooooooooono
gooOoooobooooooooobooooooo
goboOooooooboooboooooooobooo
osamMOOOoOoOoooooobooooooboooo
ooboooobooooooobooooooooooOono

— o —



o o o o 87

50 nm

Fig.4 (&) Schematic drawing of Rotaxne molecule and (b)
tapping mode AFM image of Rotaxane molecules in-
serted in the pre-assembled SAMs.
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Fig.5 Molecular structures of mobile terphenyl molecule.
The arrows show the direction of the dipole moment.
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Fig.6 STM images of terphenyl molecules embedded into pre-assembled C12 SAMs. (a) At the
negativetip biasof O 1.2 V; (b) magnified image and cross-sectiona profiles of (a); (c) at posi-
tivebiasof 00 1.2 V; (d) magnified image and cross-sectional profiles of (c); (€) I-V curves. |-V
dataindicate that the terphenyl molecule has a higher rectification property.
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