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Abstract

The demand of SSDs for servers is rapidly increasing for the massive collection and processing of data, such
as data centers, web storage, and cloud services. SSDs for servers that require 24—hour operation are required
to guarantee data integrity and lifetime, which enables reliable service and low maintenance cost. The transition
from 2D (Planar Cell Structure) NAND Flash to 3D (Vertical Stacked Cell Structure) NAND Flash makes it possible
to secure stable characteristics for SSDs for servers. However, the lifetime of TLC(Triple Level Cell) based
SSDs is still not superior to SLC(Single Level Cell) and MLC(Multi Level Cell). In this paper, we propose a
TLC/SLC mode switching method that can improve the lifetime of cells instead of a conventional heterogeneous
NAND flash, which is limited to performance improvement by utilizing the characteristics of SLC with high
performance and reliability advantages. The experiment shows that the proposed mode switching technology
improves the lifetime of the NAND Flash by about 1.3 times.
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Fig. 1. Threshold voltage and reference voltage
margin of SLC/MLC/TLC
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Fig. 2. The effect of switching from TLC to SLC
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Fig. 3. The lifetime characteristic of TLC and SLC
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Fig. 4. Lifetime of mode switching and non—mode
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