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We have observed that hybrid clusters (HBC) are the typical form of metal- organic precursor
structures. The analysis of the structural change and the evolution of ordering of HBCs would result
in guidance for designing high-performance oxide materials.

In this study, we selected representative oxide electronic materials, i.e., insulating LaZrO and
semiconducting In,0; (In0), and investigated the preparation and structures of their HPC precursors
as well as their solidification into oxide films and the application in transistors.

We found that solvothermal synthesis of the precursor led to structural adjustment toward higher
stability and unification. For example, solvothermal treatment of LaZrO precursors resulted in
co—existing of La and Zr atoms in a single cluster with high structural unification, and the resulted
film have two-orders improved insulating properties. Further, the solvothermal treatment led to
significantly improved absorption of UV light with widened wavelength range. This al lowed us to prepare
high—qual ity LaZrO films at a low temperature of 200°C through UV irradiation with the assistance of
heating (UV annealing). In addition, we clarified the structures of the precursors and solids using
various methods including synchrotron scattering analyses

For the LaZro material, the carboxylate |igand was preferred for high film quality, while for the
In0 material, the nitrate ligand in water was favored.

Based on these results, we succeeded in the fabrication of In0/LaZro transistors at 200°C. The
transistors exhibited field-effect mobility of 0.5~2 cm? V' s~, On/Off ratios of ~10%, and SS factors
of 70.6V decade™.

Accordingly, the design of HBC precursors is an effective starting step toward high-performance
and low-temperature processing of oxide materials.




