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Fabrication of Fine Electrodes by Hydrophilic/Hydrophobic Patterning
Using a Novel Photo-crosslinkable Polymer
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A novel, photo-crosslinkable styrene-based polymer was developed for use in printed electronics. This polymer

exhibited high electrical insulation and a low dielectric constant. Upon exposure to parallel vacuum ultraviolet

irradiation the polymer became hydrophilic, which created patterned regions that formation of Ag electrodes

from aqueous solution. Solution-processed short-channel organic thin-film-transistors (OTFTs) with printed silver

electrodes were fabricated and investigated.
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Fig.1 Crosslinking of styrene-based polymer following
ultraviolet (UV) irradiation

Table 1  Surface properties of PC200

Polymer Surface energy (mN/ m)
Insulator 7 7 s
PC200 26.4 0.7 27.1
Cross-linked PVP 37.2 7.1 44.3
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Fig. 2 Direct patterning of fine electrodes by VUV irradiation
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a) Schematic illustration of the fabricated OTFT,

and the chemical structure of a TS5
b) Photograph of the short-channel OTFTs fabricated

on the plastic substrate, a
top-gate OTFT

Fig.
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a) AFM topography image of the spin-coated PC200 insulating layer

b) Leakage current of PC200 insulating layer
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Photograph of a) Ag electrode lines, b) Source/Drain
electrodes with 5, 10 and 20 wm gaps, and c) a 100 dpi
printed electrode with a minimum line and space of
10 um
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Fig.6 Performance of representative top-gate/bottom-contact short-channel OTFT devices
that contain the PC200 as a planarization layer. a) TFT transfer plots of current versus
Ves. b) The current-voltage output plot as a function of Ves. Inset shows low-voltage
scan (axes same as the main plot) highlighting the linear I-V characteristics and the line

of intersection through the origin
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Fig. 7 Channel length dependence of hole mobility
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