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Analysis of Passing Word Line Induced
Leakage of BCAT Structure in DRAM
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Abstract

As the cell spacing decreases during the scaling process of DRAM(Dynamic Random Access Memory), the reduction
in STI(Shallow Trench Isolation) thickness leads to an increase in sub-threshold leakage due to the passing word line
effect. The increase in sub-threshold leakage current caused by the voltage applied to adjacent passing word lines
affects the data retention time and increases the number of refresh operations, thereby contributing to higher power
consumption in DRAM. In this paper, we identify the causes of the passing word line effect through TCAD
Simulation. As a result, we confirm the DRAM operational conditions under which the passing word line effect
occurs, and observe that this effect alters the proportion of the total leakage current attributable to different causes.
Through this, we recognize the necessity to consider not only leakage currents due to GIDL(Gate Induced Drain
Leakage) but also sub-threshold leakage currents, providing guidance for improving DRAM structure.
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DRAM(Dynamic Random Access Memory) AAYE 3goflA EAget= A7F A9l Ao w2} STI(Shallow Trench
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Fig. 3. diagrams including a leakage current contribution
according to the passing word line voltage.
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