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World's First 16-Die Stacked NAND Flash Memory Package Fabricated Using TSV Technology
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NAND flash memory is now widely used in mobile terminals including notebook PCs, smartphones, and tablets, as well as various applications
such as solid-state drives (SSDs) for high-end servers and data centers. Demand has been growing for higher speed, lower power consumption, and
higher density accompanying the broadening of its areas of application.

To fulfill these requirements, Toshiba has introduced a through-silicon via (TSV) technology into NAND flash memory as a packaging technology
using vertical vias to interconnect multiple silicon dies in a single package. In August 2015, we announced the development of the world's first
16-die stacked NAND flash memory package, which achieves more than double the data transfer rate and reduces power consumption by about half
compared with those fabricated using conventional wire-bonding technologies. We are planning to apply this new technology to the development of a

32-die stacked package and the BiCS FLASH three-dimensional flash memory package.
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Cross-sectional structure of package fabricated using wire-bonding tech-
nology
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Internal structure of package fabricated using TSV technology
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Cross-sectional structure of package fabricated using TSV technology
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16-die stacked NAND flash memory package fabricated using second-gen-
eration 19 nm technology
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Basic specifications including external dimensions of second-generation
19 nm NAND flash memory package fabricated using TSV technology
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Cross-sectional X-ray image of 16-die stacked NAND flash memory pack-
age fabricated using TSV technology
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Prototype 32-die stacked NAND flash memory package fabricated using
TSV technology and cross-sectional X-ray image of memory chip
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