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Evaluation and visualization of nano structure of reaction-active interface for orga
nic polymer thin films

SASAKI, SONO
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(1) A grazing-incidence small-angle/wide-angle X-ray scattering (GISAXS/GIWAXS)
measurement system was established for organic polymer thin films by using an undulator-type synchrotron 1|
ight source and a small-angle optical scattering system as a nano-scale structure evaluation system. (2) 1
n thin films of blends of a poly(3-alkylthiophene) (P3AT) and a fullerene derivative (FD), P3HT chains for
m crystals/amorphous and the FDs form nano clusters in the amorphous state. For the blend films having dif
ferent photoelectric conversion efficiency, crystallite size of the edge-on type crystal and the in-plane
interfacial topography of the blend films were evaluated on the basis of GISAXS patterns. As a result, it
was indicated that the photoelectric conversion efficiency became larger with increasing the crystallite s

ize. Also, it was suggested that the in-plane interface topography of the blend films might correlate with
the photoelectric conversion efficiency.
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SIMULTANEQUS MEASUREMENT SYSTEM OF
GRAZING-INCIDENCE X-RAY SCATTERING AND INFRARED THERMOGRAM

_______________
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Fig. 1 Simultaneous Measurement system of
Grazing-Incidence X-ray Scattering and Infrared
Thermogram
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Crystal structure of Poly(3-hexylthiophene) as conductive polymer

+ The thiophene rings(main chains) are on the same plane. (represented by yellow

rectangles)
« Main chains of P3HT parallel to the substrate surface
«  Side alkyl chains of P3HT aggregate one another.

Fig.2 Schematic images of crystal structure of
poly(3-hexylthiophene)(P3HT) having the edge-on
and flat-on type orientation
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Fig 3. GISAXS patterns, their in-plane and
out-of-plane profiles measured for P3HT:PCBM
(1:1wt%) blends having high and low photoelectric
conversion efficiency (A and B). (ITO substrates were
covered with PEDOT.)
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