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Generation of Potential Well in LB Heterofilms
Taro Hino, Member (Kanagawa University), Young Soo Kwon, Member (Dong-A University),
Masahito Kushida, Member (Kanagawa University)

Polarization of langmuir-Blodgett (LB) films of Z or X type is very large, because dipolar
moment of molecules in all monolayers are in the same direction. Accordingly, it is possible that
the very high electrical field is produced in the structure of Metal/Nonpolar film/Polar film (Z or
X type LB film) /Metal by the charges induced in metals and nonpolar film. Production of such a
electrical field mentioned above means generation of a potential well in the LB heterofilm formed
by nonpolar and polar films.

In the present investigation, 2-Pentadecyl-7, 7’8, 8 -Tetracyanoquinodimethane (Cis: TCNQ) or
2-Dodecyl-7, 7', 8, 8-Tetracyanoquinodimethane (Ci. TCNQ) LB film was used as a polar film, and
ALQOs film naturally oxidized in air or arachic acid LB film (Y type, small polarization) was used
as a nonpolar film. Al films were deposited on the both surfaces of the LB heterofilms by evapora-
tion.

Tunneling current and absorption charge were investigated in the experiments. As a result,
thickness of the tunnel barrier of the LB heterofilms of 100~500A in thickness were estimated to
be 10~20A, and charge absorbed in such thin LB films came up to 3.3 C/cm® that is 10° times as
large as the charge of carriers in semiconductors. According to the experimental and the theor-
etrical results, it was considered that a potential well much lower than Fermi Level was generated
in the LB heterofilms in the present investigation. Further it was possible that such a deep potential
well was two dimentional conductive plane by a electron gas filled in the well.
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