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Metal oxide electronic materials are quite attractive since they provide a large variety of different
and possible applications due to the diverse spectrum of properties ranging from thin films to
nanostructures.

Concerning applications they are becoming increasingly important in a wide range of applications
like transparent electronics, optoelectronics, magnetoelectronics, photonics, spintronics,
thermoelectrics, piezoelectrics, power harvesting, hydrogen storage and environmental waste
management.

In terms of production tecnhiques rf magnetron sputtering has been well established and has
demonstrated high performance devices, however these require complex high vacuum equipment
which is a major drawback, especially if we are targeting low cost applications. In contrast, the
solution process has many advantages such as large-area deposition, roll-to-roll capability, easy
control of composition, atmospheric processing, and low cost (Fig.1) [3].

In this work we will present some advances on solution based conductors, dielectrics and
semiconductors all based on metal oxide and their application to electronic devices.
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Fig. 1. Left graph) Evolution of the annealing/processing temperature of solution based TFTs over the last 10 years. We
have plotted only TFTs presenting device mobility higher than 1 cm?/Vs. Right graph) Evolution of device mobility of
solution based TFTs over the last 10 years. Due to the high number of available papers (>500), we have plotted only the
highest values reported for device mobility.
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This talk will summarize our recent findings on how van der Waals interactions can affect
properties of HIOS, from structures to electronic properties. Most importantly, applications to
HIOS teach us new aspects about van der Waals interactions, for example the possibility to make
them repulsive by breaking translation or rotational symmetry of 3D vacuum.



