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The report presents the study of the unique properties of non-conjugated transparent polymers from the class of aromatic polyether - polyarylene ether ketones, - to form low resistance electrical contact metal/polymer/transparent conductive oxide (TCO). The conductivity mechanisms in thin polymer films in the heterostructure metal/polymer/TCO have been investigated experimentally. Particular attention has been paid to the electronic structure of polymers and mechanisms of a highly conductive state (HCS) formation. 
A number of polyarylene ether ketones copolymers (co-PAEK) with a concentration of phthalide or fluorene cardo groups of 5, 10, 15, 20 and 25% with a close molecular weight were synthesized. The thermo mechanical and electrical properties of copolymers have been studied depending on the content of cardo groups. An increase in the concentration of cardо groups leads to an increase in the glass transition temperature of the copolymer. 
TCOs based on doped indium oxides (ITO (In2O3:Sn); IFO (In2O3:F)) with a thickness of 100±10 nm were deposited on silicon substrate by ultrasonic spray pyrolysis under various atmospheric conditions (Ar or O2 carrier gas). The samples under study were sandwich structures with a co-PAEK layer applied to the TCO using the spin-coating method, followed by spraying a thin metal electrode made of copper or tin onto the polymer layer.
The parameters of charge carriers in the metal/co-PAEK/IFO and metal/co-PAEK/ITO structures were assessed depending on the concentration of cardo groups in co-PAEK; the atmosphere of TCO growth (Ar or O2); the type of metal of the upper electrode (Sn or Cu). The electronic parameters of the obtained structures were estimated within the injection model of charge carrier transport limited by the space charge region. The model is well suited for describing the results obtained from the current-voltage characteristics of structures. It was found that the best electronic parameters (charge carrier mobility, carrier concentration) for all the studied copolymers in the metal/co-PAEK/TCO structure were provided by using an ITO film obtained in O2 atmosphere, which in turn can be associated with the energy structure of the co-PAEK/TCO contact. The dependence of the electronic transport properties of the metal/polymer/TCO system on the thickness of the co-PAEK polymer film was established. In the films with a thickness less than the critical one (dcr), an injection mechanism of charge carrier transfer was detected. It was found that dcr, at which the transition to the highly conductive state (HCS) is observed, is higher for structures with ITO layer grown in an oxygen atmosphere. In particular, it was found that for ITO dcr≈ 1 μm, and for IFO dcr≈650 nm. It was also found that when using Cu as the upper electrode, the probability of transition to the HCS for thicker films is higher than when using Sn.
The use of thin co-PAEK films in metal/polymer/TCO heterojunction makes it possible to create ohmic contacts to TCO, taking into account the good adhesive and optical properties of co-PAEK [1].
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