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Abstract: In our modern data abundant and dominant world, memory and storage are becoming ever
more important in the memory and computing hierarch. As an industry, we are gifted with secular and
insatiable demand with no end in sight. In the past 30 years, we have successfully met that challenge,
scaled the NAND flash cost by more than one million times with 17 generations of 2D and 3D NAND
technologies, increased density, performance and functionality, and played critical role in transforming
modern mobile world. As successor to the floating gate 2D NAND, charge-trap 3D NAND technology has
successfully been developed and entered the 100+ layer era, with various architectures choices that
focus on optimization of different parameters. The industry is facing huge challenges in further scaling
and cost reduction, with abundant opportunities for Capital tool vendors, for new process and material
and architecture innovations. 3D NAND is also quite veritable, with proper design trade-offs, within the
same technology generation, it can offer chips with write performance from 10MB/s to 1GB/s, read
access time from 100us to 1us, endurance from 1 thousand to 1 million, and cost difference of 10X.
There is opportunity for the industry to utilize the full spectrum of capabilities and values of the everscaling 3D NAND technology.

