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Mobility Enhancement in a Pentacene Thin—film Transistor

by Shortening the Intermolecular Distance
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Abstract: In this study, the influence of the intermolecular distance on the charge mobility in a pentacene

thin—film was investigated. In order to increase the mobility which depends on the m-overlap between

molecules, the intermolecular distance was shortened by compressive force along the conduction channel.

Pentacene thin-film was fabricated on flexible substrates bent outward at different radii to stretch the

gate dielectric surface and then the substrates were unbent, producing the compressive force to the film.

The result showed that the mobility increased proportionally to the strain applied during the pentacen

deposition and the molecular packing inside a grain was not optimal for the charge transport.
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D: radius ~2.6 cm

; :
N, / C:radius ~3.3 cm
/

\ Mylar

A IToO

B | it
Voo HMDS

Source (pentacene)

Au(source) Au(drain)

Pentacene (semiconductor)
HMDS (surface treatment)

©

PVP (gate dielectric)

ITO (gate)
Mylar (substrate)

Fig. 1. Pentacene deposition process. (a) substrate
holders bent at different radii, (b)

were attached to the holders, (c) schematic diagram of a

flexible substrates

thin—film transistor.
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Fig. 2. Mobilities of TFTs whose pentacene layers were
deposited on the bent substrates.

(b)

The neutral surface:
circumference = 2z(r+i/2)

o Circumference = 2x(r+1)

Fig. 3. Cross section of a flexible substrate (a) during
and (b) after pentacene deposition, where r is the radius
of a substrate holder and ¢ is the thickness of a

substrate.
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Fig. 4. AFM images of pentacene layers from a TFT in
(a) substrate A and (b) substrate B.
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