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ExecutiveSummary

With their increaseduseof electronicdevicesand5G,consumersgeneratevastlygreatervolumesof data,whichmustbe processedand

stored at higher speed. Expansionof nonvolatileand volatile memory storagein data centers is therefore inevitable. Intel Optane

Memory has createda bridge between nonvolatileand volatile storageoptions. Thispersistentmemory type integrates3D XPoint

Memory dies producedby Micron and Intel. The Optane DIMM introduced in 2019 has one of the highest levelsof integration,

presentinga full systemon a module. Intel Optaneproductshavepioneered3DXPointcommercialdevices,mainlytargetingdatacenter

storage.

LƴǘŜƭΩǎOptaneDIMM integratesseveraldies. It includes3D XPointdies,LƴǘŜƭΩǎXeonProcessordie, power managementintegrated

circuits,andDDR4 databuffersfrom MicronandMontage.

3D XPointperformsa thousandtimesfaster than flashmemoryand is denserthan DRAMmemory. It hashighperformanceandrobust

enduranceproperties.

The3D XPointmemoryformsa verticalstructuremultilevelmemorycell array. Thisstrategyis usedto increasethe densityof the cells.

Thememorycellsusea PhaseChangeMaterial. Bit storageis basedon a changeof material resistance. Thememorycellspresenta

materialwith variableelectricalresistancedueto a changein the crystalstructure.

Thisreport constitutesan exhaustiveanalysisof the maincomponentsof the Intel OptaneDIMM System,includinga full analysisof the

3D XPointdie, Intel OptaneProcessorand the Micron DRAMDDR4 die. Thereport includeshigh resolutionimagesof the 3D XPoint

Memory and the Intel Processor. Thephysicalanalysisand the processare usedto estimatethe manufacturingcost and price of 3D

XPointmemorydiesandIntel Processor. Finally,the full assemblycostof the DIMMis determined,includingthe costestimateandfinal

priceestimateof the IntelOptane128GB.
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