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= |nitial declarations on 3D:
= More reliable
= Faster

= Will this continue with scaling?
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FlashMemory Scaling with Layers densbits
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= Diminishing returns: i:;
e Price per layer
e 32->64-o0nly15%  897[ ﬂ o
E 0.5 | _ H. Tanaka, et al.,
Boa} BiCS Flash Symposium on VLSI
® 03 | Technology, 2007.
. . . 0.2 |
= Tool limitations: 0.1

 Shaping pipes with more 1234567 8910111213141516
|ayers Number of Layer

= Reliability Impact:
 Read / Program Disturbs
e Tool accuracy

Flash Memory Summit 2014
Santa Clara, CA 3



Y

\(, ab

FlashMemory Scaling with Lithography Sensbits
= Limited by:
e No double patterning
 Light source
h :
i
Taken fror:fttp://z\;':&WW.r:;olit:ia;d.c:r:/bIo;;j-naz:::opezr‘:—the-door—for—monolithic—3d
= Reliability impact
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FashMemory Scaling through Bits per Cell db
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= MLC ->TLCor TLC -> QLC

= Reliability Impact:

# of cells
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FlasllMEmOFY Summary dt:l
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= Scaling is likely to hurt reliability

= A strong PHY / Memory Modem™ Jayer is
required
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