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[ZE] In this work, we developed a novel n-type semiconducting polymer with arylsilylalkyl
side chains. Indeed, the objective n-type naphthalene-diimide(NDI)-based polymer, P(NDISiC6-
PhT2), could be synthesized by the Stille coupling polymerization of the NDI-based dibromo
monomer with 2,5-distannylthiophene. In the UV-Vis spectroscopy, P(NDISiC6-PhT2) in the
chloroform solution showed a blue-shift compared to other two polymers, P(NDISiC8-T2) and
P(NDI2DT-T2); on the other hand, P(NDISiC6-PhT2) in the thin film state showed a red-shift
probably due to the existence of the phenyl groups at the side chain end. The GIWAXS
measurement revealed that the P(NDISiC6-PhT2) thin film possessed more edge-on rich
crystalline structures compared with the P(NDI2DT-T2) one. Consequently, the organic thin-film
transistor (OTFT) device using the P(NDISiC6-PhT2) thin film exhibited a high mobility (u.
=0.1 [cm?/V/s]) due to the excellent crystalline structure and its edge-on-rich orientation provided
by the phenyl groups at the side chain terminal, despite of its relatively low number average
molecular weight (M, =7,700).
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Scheme 1. Synthesis of P(NDISiC6-PhT2).
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Figure 4. 2-D GIWAXS patterns and orientation images for
annealed thin films of P(NDISiC6-PhT2), P(NDISiC8-T2) and
P(NDI2DT-T2) at 200 °C after casting from chloroform solutions.
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Figure 5. The chemical structure of
N2200.

Table 3. Summary of OTFT performances for
NDI-based polymers.
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