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Effects of modification of main and side chains on the structure and
electrical properties of isoindigo-based conjugated polymers
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Abstract: The effects of main and side chain modification of donor-acceptor conjugated polymers based
on isoindigo and its derivatives on electrical properties were studied. The structure, morphology and
electrical properties of the polymers were characterized by glancing angle X-ray diffraction, atomic
force microscopy and Keithley 4200-SCS. The experimental results show that the addition of alkyl side
chains can increase the steric hindrance and change the molecular stacking from the ordered edge-on
structure to disordered, resulting in the decrease of crystallinity and electrical properties. The average
hole mobility decreased from 0.05 cm? « V7' ¢« 57! to 2.11 X 10" % ecm® » V7! « s7'. However, when
the long conjugated unit of benzofuradiadione (BIBDF) is used to replace the isoindigo unit in the main

chain, the molecular stacking. crystallinity and electrical properties of the main chain are improved
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significantly due to the improvement of the planarity of the main chain, which don’t affect the solu-

tion processability, and the polymer shows good bipolar transmission characteristics. The average

mobility of electron and hole can reach to 0.29 cm® «+ V7' « s7' and 0.49 em® « V7' « 57",

Key words: isoindigo and its derivatives; modification of main and side chains; polymer structure;

electrical properties
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Tab.1 Photoelectric properties and molecular weight of three conjugated polymers.

Amax/NM Agnse /DM

polymer film film HOMO/eV  LOMO/eV AESY eV M,/M,/(kg * mol ') PDI
PIID-BT 703 845 —5.54 —3.66 1.88 37/120 3.35
PIID-BTC12 590 737 —5.60 —3.49 2.11 35/94 2.67
PBIBDF 840 1084 —5.71 —3.92 1.69 42/79 1.89
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Fig.2 Normalized UV-Vis absorption spectra of PIID-BT, PIID-BTC12 and PBIBDF-BT thin films (a) and

cyclic voltammograms of three polymers (b).
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