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SPUTTER DEPOSITION OF SILVER ON
NANOSTRUCTURED PMMA-b-P3HT COPOLYMER

THIN FILMS
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Nanostructured polymer-metal-composite films demonstrate great perspectives for optoelectronic applica-
tions, e.g. as sensors [1] or organic photovoltaics (OPV) [2]. To enhance properties of such devices the metal
cluster self-assembly process needs to be understood [3, 4]. We correlate the emerging nanoscale morpholo-
gies with electronic properties and quantify the difference in silver growth, comparing the diblock copolymer
template with its corresponding homopolymer thin film counterparts [5]. Hence, we are able to determine the
influence of the respective polymer blocks and to observe substrate effects on silver cluster percolation thresh-
old [5], which affects the insulator-to-metal transition (IMT). In this contribution, we investigate the silver
cluster morphology during the growth on a PMMA-b-P3HT block copolymer template. Such block copolymer
templates are used as to install tailor nanostructures in OPV, as it contains one p-type organic semiconductor
(P3HT) [2]. We applied with grazing incidence small-angle X-ray scattering (GISAXS) to observe the cluster
formation, as well as the crystallinity of the metal film formation with grazing incidence wide-angle X-ray
scattering (GIWAXS) in situ during sputter deposition. Our study reveals the selective wetting of silver on
one of the polymer blocks and the influence of the template on the percolation behavior of the silver layer,
which is measured with resistivity measurements during the sputter deposition.
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