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NAND Flash Memory Technologies Realizing Storages with Larger Capacity and Lower Cost
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As the world pioneer of flash memory, Toshiba launched the research and development of flash memories with the goal of realizing a future storage
technology with large capacity. We developed the world’s first flash memory cells in 1984 and have been continuously advancing the development of
various large-capacity memories since then, typified by NAND flash technology, in order to create a new nonvolatile memory market. We are now
expanding the lineup of NAND flash memories with larger capacity and lower cost toward realizing various applications, ranging from those used in all
areas of people’s daily lives such as memory cards, mobile phones, and solid-state drives (SSDs) for PCs to data servers equipped with large numbers

of NAND flash memory modules.

The technology node of NAND flash memories has been shrinking year by year in line with Moore’s Law, although the pace of scaling has recently
shown a decelerating trend. To overcome the physical limits of lithography, we have also been making efforts to develop three-dimensional (3D) memories

consisting of vertically stacked memory cells.
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Expansion of NAND flash memory market
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Cross-sectional scanning electron microscope (SEM) image of NAND flash
memory cell
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