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For more than half a century, nanomaterials have been researched and developed since Feinman and
Kubo et al. had been advocated the nanosize effect of materials. The nanomaterials field is now
indispensable to materials science, such as the reduction of the melting points and sintering
temperatures, the large specific surface area and the emergence of new functions due to the quantum
size effect. However, while the nano materials having the effective functionalities, until now, useful
devices utilizing these properties to the |imit have not spread to the consumer. The reason for that
are 1. The yield is low. 2. The cost of synthesis is enormous. The most problem is that, in the context
of building nanomaterials as applied devices, 3. the cost of high-precision manufacturing technology
and 4. waste of peripheral materials required for patterning (arrangement and drawing).Hurdles in terms
of In other words, in order to accurately draw out and use the potential of nanomaterials, it depends
on “how easy it is to process nanomaterials from fabrication to patterning” .

The authors take note of such background and leads to the idea of simultaneously producing
nanomaterials by a simple method which is applying the precursor solution to the substrate and sintering
for several minutes, and developing a process capable of producing devices. Then, the autors have
succeeded in producing and growthing the oxide nanomaterial arrays on the substrate (T. Sugahara et al.
Cryst. Growth & Des. 2015.). Anisotropic oxide nanoparticles areoriginal ly synthesized by a batch method
such as hydrothermal method and/or solvothermal method. Moreover, the oxide nanoparticles applied to
the substrate patterned by using |ithography, etching or the like for device application, or
sel|f-assenble by something method etc. Also, means have been developed for arranging the seed crystals
in the same manner and then anisotropically growing them. However, these means result in huge
manufactur ing costs for device fabrication such as wasting raw materials and |ithography materials as
described above.

In this research, we arrange nanomaterials on a substrate at the same time as synthesis, and greatly
reduce the time and cost involved in the device manufacturing process. At the same time, we tried to
control the morphology and physical properties of nanomaterials by liquid phase growth chemistry.
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