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Each Generation’s Speed Has Become Slower neo
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Each generation’s write
speed becomes 2X slower
due to a doubling of Vt levels
needing verification.



NAND Flash’s Slow Speed Is A Bottleneck
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NAND Flash’s Slow Speed Is A Bottleneck neo
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* 16 chip MCP, 4 planes/chip



Next Gen Memory Architecture
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NAND vs. X-NAND ééneo
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X-NAND architectural innovations to bit length, page buffer and
circuit creates a performance advantage



Page Buffer Architecture / Bit Line Select Gate Operation neo
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One page buffer to read and write Shared page buffer to multiple bit lines
data to one bit line (BL). and reduced layout size.




Bit Line Architecture/ Read Throughput Comparison neo
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X-NAND has 4X more planes plus % shorter bit lines Shorter bit lines and more 1 6X
that increases read throughput by 16X. planes without increasing die
size. Read Throyghput




X-NAND Gen 1: SLC/QLC Parallel-Programming ééneo
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Evolution from X-NAND QLC Gen 1 to Gen 2 heo
X-NAND Gen1 X-NAND Gen2
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QLC Program Throughput
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X-NAND QLC Estimated Write Speed neo

NVMe M.2/ PCle Per Channel Write Throughput

QLC (convent.) QLC ( X-NAND Gen?2)
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QLC Density with SLC Speed
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Next Gen Memory Architectures
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