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ExecutiveSummary

COVID-19 had a positive impact on DRAMdemanddue to intensifiednetwork activity and strong PCdemand. The
heightenedDRAMdemand increasedDRAMrevenue to more than US$17 billion in Q3 2020. NanyaTechnology
Corporationholdsthe fourth biggestDRAMmarketshareafter Samsung,SKHynixandMicron,with a significantmarket
sharein the PCandautomotivemarkets.

DRAMshipmentsweredominatedby 8Gbdiesin 2020. Nanyaisdedicatedto DRAMmanufacturing. It alsoprovidesthe
DRAMmarketwith the highestdiedensityof 8Gb.

bŀƴȅŀΩǎ8Gb DRAMmemory transfersdata with high speedsof up to 3200Mbps to keep pace with data intensive
workloads. The analyzedmemory uses20nm processtechnologyand providesthe industry with dies that are cost
competitive. With increasingmemory cell integration on a singlechip, DRAMmanufacturersshrink the size of the
memorycell and the transistorto manufactureDRAMwith highermemorycapacityandhigherprocessingspeeds. The
CMOStransistorsusedin this DRAMare smallercomparedto other DRAMcomponentsin the market. Thistransistor
shrinkageallowsfor fasterswitchingspeedand lower powerconsumption. Memorycell size,designandmaterialcould
varyfrom one DRAMmanufacturerto anotherto provideconsumerswith reliableand fast operatingmemories. In the
future DRAMcellmaterialandpatterningtechniquescouldevolveto continuallyincreasethe memorydensity.

Thisreport examinesthe DDR4 8Gbmemoryfrom the TaiwaneseDRAMmanufacturer. Thereport containsananalysisof
the DRAMmemorypackage,die and memorycells. It alsoincludeshigh resolutionimagesof the die crosssectionand
memory cells. The cost analysiscomprisesof an estimation of wafer and die cost, packaging,and final test cost
estimation. A cost breakdownof each manufacturingstep is detailed. Finally,bŀƴȅŀΩǎ8Gb DRAMmemory die size,
densityandcapacitorcellsare comparedto SamsungandaƛŎǊƻƴΩǎ8Gblow powerDRAM. Thereport alsoincludesthe
manufacturingcostcomparison.
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The reverse costing analysis for each DRAM memory is conducted in 3 phases:

Teardown 
analysis

- Identificationof elementto beanalyzed.
- Packageisanalyzedandmeasured.
- Thediesareextractedin order to getoveralldata: dimensions,mainblocks,padnumberandmarkings.
- Diestructureandprocess

Costing 
analysis

- Setupof the manufacturingprocess
- Setupof the manufacturingenvironment
- Costsimulationof the processsteps
- Assemblyandtesting

Selling price 
analysis

- Selling price estimation

Reverse Costing Methodology
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Physical Analysis Methodology

Å Thepackageof eachmobileDRAMmemoryisanalyzedandmeasured.

Å Thepackageis opened,the diesare extractedto get overalldie data: dimensions,main characteristicsincluding
devicemarkings.

o Picturesof selectedareaaremadein order to understandthe processof fabricationandmaterialused.

Å Thedie informationisextracted: dimensions,mainblocks,padnumber,diemarking.

o Separationof memorydies

o Delayering(removalof metal layers)isperformedto viewandanalyseselectedareasin order to identifythe technologynode.

o SEMphotographsto measurethe layersanddimensions

o SEMpicturesof structuresin the memorydie

o Cross-sectionof memoryto measurethicknessof all feature
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Nanya Technology  DDR4 Package ςX-Ray Image 

Package X-Ray View
©2020 by System Plus Consulting
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Nanya Technology  DDR4 Package Cross Section

Package Cross Section
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Nanya Technology  - Die Cross-Section 

Die Cross-Section- Optical View
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