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Organic thin-film transistors based on asymmetrical

[1]benzothieno[3,2-b][1]benzothiophene derivatives
oShotaro Mano, Tomofumi Kadoya, Kazuya Kubo, Hiroyuki Tajima, Jun-ichi Yamada
Department of Material Science, University of Hyogo

[ Abstract ] Derivatives of BTBT are known for exhibiting high mobility and
long-term stability, and there is ongoing interest in asymmetric substituted BTBTSs, such as
7-decyl-2-phenyl BTBT, with unique bilayer-type crystal structures. We have accomplished
the synthesis of several kinds of new asymmetric substituted BTBTSs, and investigated their
transistor properties. Among them, 2-iodo-7-octyl BTBT (I-BTBT-Cg) has a HOMO level of
5.8 eV, which is almost the same as that of the unsubstituted BTBT. Thin film transistors
using I-BTBT-Cs showed an average mobility of 0.13 cm?Vs, and XRD measurement
suggested that the molecular long axis of I-BTBT-Cg is perpendicular to the Si/SiO; substrate.
Single crystal structure analysis is in progress.
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Scheme 1. Synthesis of I-BTBT-Cg, Scheme 2. Synthesis of Thienyl-BTBT-C,,
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Table 1. Transistor properties of the BTBT derivatives.
M max [IJ ave] (CmZ/VS) Vthl: Vth ave] (V) on/off [On/Offave]

I-BTBT-Cq 0.16 [0.13] -32 [-42] 3.1x10° [2.8 x 10°]
BTBT-Cs 0.12 [0.080] -15 [-21] 1.6x 10" [1.3x10%
Cs—BTBT-Cq 1.2 [0.78] -15 [-21] 4.6x10° [3.1 x 10°]
Br-BTBT-Cs 75x107° [5.7%107%] -9 [-10] 1.1%10% [7.7 x 10%]
I-BTBT-1 NO FET
B —thienyl-BTBT-C,4 0.48 [0.37] 27 [27] 32 [27]
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Fig. 1. Transfer characteristics of I-BTBT-Cs. Fig. 2. XRD peaks of I-BTBT-Cg,
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