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The top x-sectional diagrams illustrate the proposed 3D array architecture of the vertical-gate (VG) NAND Flash. The left bottom figure is x-section TEM of the 8 layer NAND showing excellent gap filling.  The right bottom figure is a high resolution TEM illustrating the double-gate TFT (Thin Film Transistor) of each cell.
Up to now the tremendous proliferation of NAND Flash has been enabled by the continuous scaling of planar devices, but as cost effective lithography solutions for further scaling slows - a new direction (vertical) is needed to continue NAND’s historic cost reduction.  
An 8-layer, 75 nm half-pitch, 3D stacked VG TFT BE-SONOS NAND Flash array is fabricated and characterized.  We propose a buried-channel (n-type well) device to improve the read current of TFT NAND, and it also allows the junction-free structure which is particularly important for 3D stackable devices. Large self-boosting disturb-free memory window (6V) can be obtained in our device, and for the first time the “Z-interference” between adjacent vertical layers is studied. The proposed buried-channel VG NAND allows better X, Y pitch scaling and is a very attractive candidate for ultra high-density 3D stackable NAND Flash.
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