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Executive Summary
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This full reverse costing study has been conducted to provide insight on technology data,
manufacturingcostandsellingprice of the SamsundgD TSVStackedDRAMPRocess

3D TSVtechnologyis expectedto reach $4.8B in revenuesby 2019 mainly driven by 3D stacked
DRAMandfollowed by 3D Logic/MemoryandWide I/O accordingo YoleDéveloppement

With 40%sharein the DRAMmarket, Samsungs by far the number 1 player. Byintroducing3D TSV
stackingn their latest64GBDDR}, Samsungllowsthis technologyto enter in the mainstream

This registered dual Inline memory module (RDIMM) includes 36 DDRI DRAM chips (ref.
KAAA@45WD),eachof whichconsistsof four AGbDDR DRAMdies(Ref KAAAGO85WD) Thechips
are manufacturedusing { I Y a dZ20@mQpiocesstechnology and 3D TSVviamiddle package
technology

As a result, the new 64GB TSVmodule performs twice as fast as a 64GBmodule that useswire
bondingpackagingwhile consumingapproximatelyhalfthe power.

Onthe processside, Samsungiseda temporarybondingapproachusingadhesiveglue materialand
copperviafilled usingbottom up filling. Also,SystemPluspaid particularattention in identifyingall
technicalchoicesmadeby Samsungn processand equipment(wafer bonding,DRIEviaetching,via
filling, bumping,underfillX).

Thereport includesa completephysicalanalysisand costestimationof the 3D packagingprocessas
well asa detaileddescriptionof the manufacturingprocess
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w 3D Stacking Technology: @
U TSV technology for 3DS enables DRAM stacking with better electrical

characteristics

Conventional Stack Solutions TSV Solutions

<QDP Wire-bond Package> <4H TSV Package>
Wire-Bond

| Slave Chip ; EEEE
l Master Chip — R
V VWV V UV VvV VUV

*RDL : Re-distribution Layer |

<QDP LRDIMM>

Memory

Controller Controller

Number of loading limits high speed Only master chip communicates with
operations controller regardless of hnumber of stacking

© 2015 by SYSTEM PLUS CONSULTING, all rights reserved. 4



Underfill
v' Thickness

TSV

v' Diameter
v' Depth

Package Structure:
v
v

v

© 2015 by SYSTEM PLUS CONSULTING, all rights reserved.

Returnto TOC
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