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Structural Properties and Electronic States of
Germole Compounds

=

Y. H. Park, Y. H. Shin, S. Y. Lee, S. J. Noh, J. W. Hyun, Yongmin Kiml*, Honglae Sohn’

lDepartment of Applied Physics, Dankook University
2Department of Chemistry, Chosun University

Composed of thin multilayers of hole transporting, emissive, and electron transporting (ET) materials
sandwiched between two electrodes, are enjoying a great deal of interest because of their possible
application as large-area flat panel displays.

One ofthe major current subjects in this field is the development of efficient ET materials. The
efficiency of the electron injection for the devices reported so far seems to be inferior to that of the
hole injection, due to the large differences between the Fermi levels of cathode metals and the LUMO
levels of the ET materials. High electron affinity may thus be the first requisite for the design of ET
materials. Silicon-containing cyclic m-electron system, silole (silacyclopentadiene), as a novel core
component for efficient ET materials. Recently been theoretically demonstrated that the low-lying LUMO
energy level of the silole ring is ascribed th the o0*- w* conjugation between the o* orbital of the
exocyclic obond on silicon and the ©* orbital of the butadiene moiety in the ring. Silole ring has the
lowest LUMO energy level among them. It was thus anticipated that new efficient ET materials would
be realized by using the silole ring as a core component. Recently, siloles or silacyclopentadiene derivatives
have been proposed as a new class of emissive materials of OLEDs. However, only limited number
literatures for the synthesis and properties of germoles are available.

We carried out molecular orbital and electronic structures (HOMO and LUMO energy levels) calculations
for germole compounds on the restricted Density Functional Theory (DFT) level using a B3LYP/6-31G(d)
basis set, employing the Gaussian 98 suit of programs. Optical properties investigation using the
photoluminescence (PL) at room temperature. The EL devices based on DHG were fabricated through
thermal evaporating depositions of multiple layers onto the glass substrates. The EL spectra is similar to
the PL spectra with the emission maximum located at ~512 nm, corresponding to greenish-blue emission
from the DHG layer.
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