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Abstract

Interference phenomenon induced
by lateral charge spreading in 3—
dimensional vertical resistive
switching memory

Soo Kyeom Yong
Dept. of Material Science and Engineering

The Graduate School

Seoul National University

The need for new memory research 1S emerging as process
difficulty and reliability problems are followed by stacks increase in
the generation of V—NAND, and ReRAM which has nonvolatile
characteristics is being studied as an alternative.

In particular, ReRAM can be manufactured with a hole —type vertical
cell stack structure similar to V=NAND, and it has the advantage of
having memory characteristics at a lower operating voltage.
Through previous studies, the self—rectifying characteristics were
confirmed in the Pt/HfO2/TiN structure and the operation as a
memory was confirmed. However, similar to V—NAND, we found
that the vertical ReRAM has the interference effect of the selected
cell being influenced by the adjacent cell by the lateral charge
spreading.

This research confirmed the electrical characteristics by fabricating
the 3 layers vertical ReRAM with Pt/HfO2/TiN structure, and we

verified the interference phenomenon in which the current of the
§ b
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selected cell varies depending on the state of adjacent cells.
Additionally, in order to interpret this phenomenon, we confirmed
the interference phenomenon according to factors that affect it,
such as compliance current, temperature and thickness of insulating
film between layers. To improve the interference phenomenon in
vertical ReRAM, we applied an improved structure that an interlayer
insulating film are recessed, and accordingly, we confirmed that the
interference phenomenon is improved, and discussed about the final

research direction.

Keywords : HfOs, Vertical structure, Lateral charge spreading,
Interference phenomenon, Recess structure
Student Number : 2021—22669
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