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Think Bucket
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A 3D array of buckets
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Measuring the Water Level
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A insert stick
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How Wet Is Wet?
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A accurate measurement of water level?

A insert multiple sticks of different lengths
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Getting the Distribution
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Making the Connection
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A NAND limitations

A can we change the read thresholds?
A can we read using a single threshold?

A is the range of thresholds available large enough
to capture the extremes of the voltage
distribution?

A can me make these measurements quickly?
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The Technical Part (1)

Flash Memory Summit

rLl rL2 rL3
Flash Memory Summit 2018
Santa Clara, CA 8



| SIGLEAD
I:'EJ The Technical Part (2)

Flash Memory Summit

A set all read levels to minimum threshold
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A for each read level, record number of cells
below threshold
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A for each read level, increase the threshold by
the same amount
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A for each read level, record number of cells
below new threshold
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I:'EB The Technical Part (6)
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A for each read level, subtract the previous
threshold number from the current
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The Technical Part (7)

Flash Memory Summit

A for each real level, increase the threshold by
t he same amount and rep
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Flash Memory Summit

A for each real level, increase the threshold by
t he same amount and rep
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The Technical Part (9)
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A stitch together voltage distribution for each
read level to get overall distribution

A NOTE: the overlap tells us how far apart each
default read level is!!!
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3D TLC NAND Voltage Distribution (Vendor B) - 1500 PE Cycles 1 Minute @ 30°C
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3D TLC NAND Voltage Distribution (Vendor B) - 1500 PE Cycles 8 Months @ 30°C
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