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Preparation of plasma-polymerized polythiophene flims

Tae Young Kim, Jong Eun Kim, Won Jung Kim, Kwang 8. Suh
Department of Materials Science and Engineering

Abstract - Plasma polymerization of thiophene
was carried out in a vacuum reactor with
capacitively coupled electrode. This paper
describes the dependence of molecular structure
and electrical properties on the polymerization
conditions such as plasma energy, mass flow
rate and pressure. The plasma polymerized
thiophene films were chracterized by FT-IR
spectroscopy and SEM. The IR analysis
revealed the thiophene rings are broken by the
discharge energy.
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FIG. 1 Typical coductive polymer and its derivatives.
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FIG. 2 Experimental setup for plasma polymerization

% 1. 2gd=v ¢xd
Table 1. Conditions for plasma polymerization

Plasma polymer PPTh(5) PPTh(10)
Gas added Ar Ar

RF Power 5 10

Initial Pressure (torr) 5x107

Combined Pressure (tor 1.5xX10™

Fm(gas) (sccm) 10 10

Rd (nm min-1) 23.2 36.6
Duration of polymerization (min) 5, 10, 20,
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FIG. 3 Thickness of polythiophene films as a function
of reaction time
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FIG. 4 FTIR spectrum of PPTh(10)
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FIG. 5 SEM images of PPTh : (a) 5 W, (b} 10 W
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