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The two high resolution TEM images show the cell in the gate direction using DPT and in the active direction using SPT.  The top right figure illustrates the 32nm3-bit 32Gb NAND chip layout with the active dimension (41 nm) x gate direction (32 nm).  The bottom right figure shows the half pitch pattern size where double patterning is required for adequate feature resolution.
NAND Flash memory technology is becoming ubiquitous in market penetration driven by its relentless cost reduction.  Two key factors in this continuous cost reduction are cost effective feature size reduction and increasing the number of bits per cell from 2 to 3.
In this paper, the world-first 32nm 3bit 32Gb NAND Flash Memory with the use of OSDPT (One side Double Patterning Technology) process is presented.  The OSDPT process, which employs DPT Process in the gate direction and direct patterning process in the active/bit-line direction, enabled us to minimize the development time and cost and to meet acceptable level of device reliability for mass production. With further cell dimension optimization, we could expeditiously implement the 32nm 3bit 32Gb NAND Flash Memory.
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