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Executivéssummary

Tunablelenstechnologypromisesto revolutionizethe way smartphonesachievezoom Conventionallysmartphonecameras
simulate zoom by employing multiple modulesthat are each optimized for different focusing distances Then, image
processingalgorithmsblendthe information capturedby these modulesto createa sharpphotograph Tunablelenseswould
allow a singlecameramoduleto varyits focusingdistance which not only achievesa true opticalzoombut alsoreducesthe
numberof modulesnecessaryXiaomihaspartneredwith OFILMand NEXTLENS bring the first smartphonetunablelensto
market NEXTLENSa spinoffof Optotune whichspecializes tunableopticsfor scientificapplications

Theliquid lensmoduleis comprisedof a transparentfluid wrappedin a deformablemembranethat canbe shapedby a voice
coil motor system Byworkingin tandemwith conventionalfixedlensesthe liquid lenscameramoduleis capableof focusing
distancesbetween3 cm ¢ 8 cm. It cantherefore achievea 2.7x opticalzoomand perform double duty asboth a macroand
telephoto cameramodule,all while comingin at a costcomparableto typicaltelephoto modulesfoundin Samsun@nd Apple
flagships

Thisreport presentsoptical, X-ray and SEMimaging,and EDXand FTIRchemicalanalysisisedto analyzehe liquid lensandthe
entire liquid lenscameramodulein the XiaomiMi MIXFOLDWe analyzeeachmajorsystemin the module,includingthe liquid
lens,the fixedoptics,the voicecoilmotor, andthe CMOSmagesensor(CIS)

Crosssectionalanalysigevealsthe structuresof eachcomponentand how they fit togetherto achievethe tunable camera
module Delayeringanalysisallowsus to determinethe processesand technologynode of the CISwhile chemicalanalysis
identifiesthe materialsusedin the liquid lensandinfraredfilter.

Thisinformation is usedto determinethe manufacturingprocessef the liquid lensand CIS which are presentedi
report. We then calculatethe costof eachstep and presentitemizedmanufacturingand BoM coststhat coverev
systemandusethis to estimatethe sellingprice of the cameramodule
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Physical Analysis Methodology

A The camera module is removed from the smartphone.

A The camera module is separated into the optical module and the filter housing & PCB.

A The optical module is torn down to extract components
A Liquid extracted from the liquid lenssisntfor FTIR analysis.
A The lens module (fixed lenses) is extracted and analyzed.
A The voice coil motor is extracted and analyzed.

A The filter housing & PCB are torn down to extract components.
A The IR filter is extracted and analyzed.
A The CIS is extracted and analyzed.
A The minor bill of materials on the PCB is itemized.

A The CIS Die is analyzed by optical and SEM imaging between successive removal of layers

markings, identify main blocks, identify processes, count pads, etc.

A A second sample of the camera module is used to take a cross section, and selecte analyzed by

and SEM imaging to analyze their structure and geometry. EDX imaging is used t
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Minor BOM, Assembly & Test Cost

Low Yield

Cost

Breakdown

Medium Yield

Cost

Breakdowr

High Yield

Cost

Breakdown

EEPROM Memory
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odule in the Xiaomi Mi MIX FSample 17


http://www.systemplus.fr/







