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Control of energy levels of semiconductor colloidal nano-dots for high-speed
organic memory transistors
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The organic memory transistors using monolayer of semiconductor colloidal
nano-dots (CNDs) as a floating gate demonstrated a large memory effect; a large shift of their
threshold voltages was observed in their transfer characteristics. However, there remained a room
for improvement in their writing time and retention characteristics. It was considered that the
threshold voltage shift was due to the electrons that tunnelled from the organic layer into the
semiconductor CNDs when a writing voltage was applied. Therefore, we lowered the energy levels in

the semiconductor CNDs to reduce (increase) the energy difference from the highest occupied (the
lowest unoccupied) molecular orbitals of the organic semiconductors by ligand-exchange and increased

core-diameter of the CNDs. As a result, we considerably improved the writing and retention times of
the organic memory transistors.
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