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As a structured material for the next generation electronics and supper-high efficiency quantum dot solar cells,
atomically controlled quantum-dot-assembly structure necessitates fundamental technology for the convenient
manufacturing methodology and fine electron manipulation. The first reason why Coulomb blockade of quantum dot has
attracted attention in electronics field is that information processing using small amount of electrons based on the
single-electron manipulation contributes to energy saving. The second reason is that down scaling to achieve Coulomb
blockade is also expected to accelerate the information operation speed. To maintain the quantized charging energy level
for Coulomb blockade at room temperature, however, small dots less than 2 nm need to be controlled in size and period
with atomic precision. Additionally, traditional dot fabrications have used harmful and rare elements due to the easy
processing. Therefore, dot manufacturing has never been environmentally and elementally friendly yet. Combining our
original methodology to deposit molecular-size oxide dot (N. Satoh et al. Nat. Nanotech. 2008, Sci. Rep. 2013) with
atomic layer deposition, we confirmed Coulomb blockade at room temperature to double the memory density of flash
memory and considered the operating principle from a viewpoint of electron transfer in molecular chemistry.




