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Organic TFTs using PVP Bank and TIPS-Pentacene Semiconductor Layer
patterned by Ink Jet Printing
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Abstract

We investigated the

influence of organic

solvents on

the droplet properties of 6,13-bis

(triisopropylsilylethynyl) pentacene (TIPS-pentacene), which was used for semiconductor of organic thin

film transistors (OTFTs) and deposited by ink jet printing. From the result of the investigation, the
conditions of a suitable solvent is that boiling point should be above 200T to reduce coffee stain and
the surface tension above 32 dyn/cm to decrease the droplet size. Consequently, we selected tetralin
which have a high boiling point (207C) and high surface tension (34.3 dyn/cm) as the solvent for
TIPS-pentacene, and applied it to OTFTs. In fabrication process the conventional bank process
employing photolithography and etching process was replaced by ink jet printed bank process, resulting
in simplifying the process. Especially, polyvinylphenol was used for the bank, and the high hydrophobicity
could improve the confinement of TIPS molecules inside the bank, enhancing the performance over the
conventional hydrophilic polyvinylalcohol bank. The mobility was 0.18 em¥/V s, current on/off ratio
2.09x10°, subthreshold slope 0.42 V/dec, and off state current 0.049 pA/um.
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Fig. 1. (a) The chemical structure and (b) the
molecular ordering in crystal of TIPS-
Pentacene.
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Table 1. Comparison of material properties
according to the side chain length of
the varlous solvents with similar chemical
structures such as (a) Toluene derivatives
and (b) Anisole derivatives.
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The opticla microscope images of TIPS-
pentacene drop on the surface of (a) the
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Fig. 7. (a) The images of PVP bank made by
ink jet printing and (b) TIPS-pentacene
confined in the PVP bank.
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