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Introduction
Organic semiconductors are studied in various aspects, 

but the conduction mechanism is not understood precisely. 
We have studied this issue by electron spectroscopy of 
device structures.1,2  Our goal of the present study is to 
detect the field-induced holes by using NEXAFS of a 
FET structure to understand the conduction mechanism of 
organic semiconductors.  In this report, we describe the 
NEXAFS characterization of a recently synthesized 
sulfur- containing molecule (DPh-BTBT3) which has 
large amplitude of HOMO at sulfur atoms.  This molecule 
shows high mobility in thin film form and it is also 
important to study the interaction of this molecule with 
materials consisting of electrodes and gate insulators.  In 
this report, we describe the NEXAFS characterization of 
a high mobility organic semiconductor DPh-BTBT as a 
first step to the NEXAFS characterization of organic 
FETs. 

Experiments
DPh-BTBT was deposited on the surface of polyimide 

film and Ag in a high vacuum chamber adjacent to the 
NEXAFS chamber located at BL-11B.  The substrate was 
kept at room temperature.  The thickness of DPh-BTBT 
was monitored by a quartz crystal microbalance placed 
near the substrate.  Ag was freshly deposited on a Si wafer. 
The sample was transferred via ambient condition.  A 
fluorescence proportional counter was used as a detector. 

Results and Discussions
Figure 1 shows NEXAFS of 5 nm thick DPh-BTBT 

film.  It shows a large intensity of σ∗ with grazing 
incidence (GI, 15o) whereas π* is strongly observed with 
normal incidence (NI, 90o).  It clearly indicates the planar 
molecule is standing upright from the very first stage of 
the deposition. This orientation was maintained at larger 
thickness. On the other hand, S-NEXAFS of the film 
grown on Ag shows strong  π signal with GI incidence 
and strong s signal with NI incidence as shown in Fig. 2. 
It shows the molecule is lying on the surface.  Atomic S 
and SOx components were found in the sample deposited 
on Ag.  It shows the decomposition of the DPh-BTBT due 
to the reaction with Ag. The orientation difference of the 
molecule might be related with this reactivity. 

Conclusions
We found the orientation of DPh-BTBT was dependent 

on the substrate material.  The molecule stood upright on 
polyimide from the early stage of the deposition, whereas 
it was lying flat on polycrystalline Ag.  It was found that 
the molecule is decomposed when deposited on Ag 
substrate or deposition of Ag on the molecule. The 
orientation of the molecule might be related with this 
reactivity. 
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