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The device scale of flash memory was confronted with quantum mechanical limitation. The next
generation memory device will be required a break-through for the device scaling problem. Especially,
graphene is one of important materials to overcome scaling and operation problem for the memory device,
because ofthe high carrier mobility, the mechanicalflexibility, the one atomic layer thick and versatile
chemistry. We demonstrate the hybrid memory consisted with the metal-oxide quantum dots and the
mono-layered graphene which was transferred to SiO» (5 nm)/Si substrate. The 5-nm thick secondary SiO,
layer was deposited on the mono-layered graphene by using ultra-high vacuum sputtering system which
base pressure is about 1x10™"° Torr. The In,O; quantum dots were distributed on the secondary SiO, layer
after chemical reaction between deposited In layer and polyamic acid layer through soft baking at 125°C
for 30 min and curing process at 400°C for 1 hr by using the furnace in N, ambient. The memory
devices with the In,O; quantum dots on graphene monolayer between SiO, thin films have demonstrated
and evaluated for the application of next generation nonvolatile memory device. We will discuss the
electrical properties to understating memory effect related with quantum mechanical transport between the
In,O3 quantum dots and the Fermi level of graphene layer.
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