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ExecutiveSummary

Asfeature scalinghits the limits of physics,the semiconductorindustry is alreadyresearchingfor άƳƻǊŜ-than-aƻƻǊŜέ
technologyenablers. In this area,multi-die packagesare essentialto integratemore functionsinto a smallform factor,
whateveris the lithographictechnologynode, be it conventionalintegratedcircuits(ICs)at 7nm, or RadioFrequency
(RF)ICsat 28 nm. All this mustbe at low costandin a short time to market. Fromthis perspective,Intel hasdeveloped
severalinterconnecttechnologiesto enableheterogenousintegrationusingchiplets. Anearlyglimpseof the technology
enablerswasseenin 2018on an Intel processor,then calledEmbeddedMulti-die interconnectBridge(EMiB). Today,
Intel showsanotherwayto interconnectdiesin processorusinganactiveinterposerandFoverostechnology.

Foverosallows3D Face-to-Face(F-F)stackingfor integrationof different typesof deviceson an activeinterposerusing
ThroughSiliconVias(TSVs). Theinterposeris usedasa bridgefor the different chiplets. Howeverit alsocompriseslow-
powercomponentssuchasinput/output (I/O)connectionsandpowerdeliverywith highperformancelogic.

TheIntel Corei5-L16G7 analyzedin this report featuresLƴǘŜƭΩǎhybrid packagingtechnology. Thistechnologyrelieson
FoverosF-Fdie stackingandPackage-on-Package(PoP) configuration. Thedesignaimsto integrate10 nm computingdie
with SKHynixLPDDR4 DRAMin a PoParchitecturein a singlepackage. Thislowerspower consumptionand increases
core performancewhile reducingthe form factor and z-height to fit ultra-mobileapplications. In the structure,the 10
nm computingdie is directlyconnectedto a 22 nm InterposerusingFoverosF2Ftechnologyandvia-middleTSVs. That
allowseasypowertransferto the processorchip.

This report constitutes an exhaustiveanalysisof the Intel Core i5-L16G7 processor. This report includes a full
investigationof LƴǘŜƭΩǎhybrid packagingtechnology. It features a detailed study of the 3D packageincluding the
processordie, Foverosfeaturesand interposerdie analysisand cross-sections. Thereport alsointegratesthe physical
analysisof the LPDDR4XDRAMdiesintegratedin the package. Finally,it containsa completecostanalysisanda selling
price estimation of the component and a physicalcomparisonwith ¢{a/ΩǎChip-on-Wafer-on-Substrate(CoWoS)
technology.
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The reverse costing analysis is conducted in 3 phases:

Teardown 
analysis

Package is analyzed and measured
The dies are extracted in order to get overall data: dimensions, main blocks, pad number and pin   
out, die marking
Setup of the manufacturing  process.

Costing 
analysis

Setup of the manufacturing environment
Cost simulation of the process steps

Selling price 
analysis

Supply chain analysis
Analysis of the selling price

ExecutiveSummary
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