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Abstract

Our project introduces a complete 16nm finFET logic-compatible 5-layer three-
dimensional high-density stackable Via RRAM. We focus on measuring the stability of the
third layer, discussing the measurement methods and procedures, and exploring the operating

range and characteristics of this RRAM.

At first, we comprehensively understand the operating principles of RRAM, including the
Forming, Set, and Reset operations, along with logic state interpretation of "0" and "1". We
also delve into the basic architecture of high-density stackable Via RRAM, constructing circuit

schematics and layout diagrams.

In terms of operation, we employ both DC and AC measurement methods. Leveraging the
characteristics of RRAM, we establish a systematic measurement procedure to stabilize the

results and identify stable operating conditions for both DC and AC.

Based on the results obtained from our measurement procedure, we analyze current-
voltage characteristics after setting and resetting, resistance characteristics after setting and
resetting, the relationship between current magnitude during setting/resetting and the source-
drain voltage, and conditions for changing the operation window size to accurately switch
between high and low resistance states. We explore the causal relationships underlying the

measurement results.

Ultimately, this project provides insights into the 1T2R architecture and the electrical
performance of RRAM in practical operation. It also enhances our proficiency in using
measurement instruments and interpreting data, while highlighting the importance of stable
operation procedures and controlled current limiting in quickly identifying appropriate

operating conditions.
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