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ABSTRACT 

Single molecule transistors are transistors in which a single electron-conduc>ve 
molecule cross-links a source and drain electrodes as a channel system [1]. It is 
expected to work due to resonant tunneling effect and realize high-speed opera>on 
with low energy-consump>on. In this study, we carry out density func>onal theory 
(DFT) calcula>on aiming to realize both high yield of cross-linking structures and high 
performance as a transistor. The candidate molecules are two kinds of π-conjugated 
highly fused oligosilole deriva>ves; one has methylene groups on its edges (figure 
1(a)) and the other does not (figure 1(b)). 

We first calculate the binding energies of the molecules and Au(111) electrodes 
to evaluate the yields using conven>onal plane wave method for DFT calcula>ons. 
Then, the electronic structures and electron-transport proper>es of molecules 
suspended between electrodes are calculated to evaluate the performance of 
transistors by the real-space scheme for the DFT calcula>ons, which enables us to 
inves>gate the electron-transport proper>es [2]. 

It is found that the channel molecule with methylene groups is 1.05 eV more 
stable in binding energy than the 
molecule without methylene 
groups. In addi>on, both the 
channel molecules exhibit 
sufficient conduc>vi>es derived 
from resonant tunneling. It is 
concluded that inser>ng 
methylene groups is beneficial 
because they increase the yield 
by the rota>onal degree of 
freedom, while their insula>ng 
property is negligible.  
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