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Growth and Characterization of TCNQ-doped Ni(II)TAAB
Thin Film as a New π-Conjugated Organic Semiconductor
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The aim of this work was to obtain a π-conjugated organic semiconductor with the macrocycle

Ni(II)(TAAB) ([tetrabenzo (b, f , j, n)[1,5,9,13]tetraazacyclohexadecine]Ni(II) and the electronic acceptor TCNQ

(tetracyano-π-quinodimethane), in which hydrogen bonds are formed between TCNQ and Ni(II)(TAAB).
Theoretical calculations based on DFT with dispersion force analysis were carried out in order to simulate molecular

interaction and to establish the nature of the bonds between both fragments. Thin films of TCNQ-doped Ni(II)TAAB
organic semiconductor were obtained through high vacuum evaporation and were structurally and morphological

characterized by IR spectroscopy, X-ray diffraction analysis (XRD), and scanning electron microscopy (SEM).
The absorption coefficient (α) and photon energy (hν) were calculated from UV-Vis spectroscopy and used to

determine the Tauc band gap of the film. This quasi-experimental band gap was compared with that obtained

by DFT; both results are in the range established for organic semiconductors. The electrical properties of the

organic semiconductor have been obtained from a simple anode|TCNQ-doped Ni(II)TAAB|cathode device. The

conductivity of this device was determined from electrical measurements of I(V ). TCNQ-doped Ni(II)TAAB has

semiconducting characteristics and its conductivity values are of order 10−5 S · cm−1 . Band gap determination and

the I(V ) study were both carried out in order to analyze the effect of doped TCNQ in the macrocycle. This

work suggests that TCNQ-doped Ni(II)TAAB represents an alternative approach to obtaining a semiconductor-like

behaviour that may be suitable for organic electronic applications.
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