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Theoretical study of heteroatom substitution effect on current-voltage characteristics of
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n-conjugated molecules have attracted much attention by their interesting optical and electrical
properties for applications to organic electronics. By controlling the properties of these molecules
via the heteroatom substitution, it is expected that new materials with properties suitable for
specific purposes can be designed. In particular, photophysical and redox properties of various
BN-substituted polycyclic aromatic hydrocarbons (PAHs) have been investigated.? In this study,
therefore, we investigate the single-molecule conductivity of the heteroatom doped polyacenes
from the view point of the application to the molecular electronics. The effect of number and
position of heteroatom substitution on the current-voltage characteristics is examined by using
the elastic scattering Green's function and density functional theory. The mechanism of the
substitution effect on the current-voltage characteristics is discussed based on molecular orbitals.
Keywords : conductivity; polyacene; heteroatom substitution; elastic scattering Green’s function;
density functional theories
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