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ω Thisfull reversecostingstudyhasbeenconductedto provideinsighton technologydata,manufacturingcostand
sellingpriceof the MEMSMicrophonessuppliedin the AppleiPhone7 Plus.

ω TheAppleiPhone7 and7 Pluseachhavefour MEMSmicrophones: a front-facingtop microphone,presumablyfor
FaceTimeand speakerphonecapabilities,two front-facingbottom microphoneslocated at the bottom-front of
the device,usedfor voicecommandsand voicecallsand a rear-facingtop microphonefor video recordingand
noisecancellation.

ω In everyiPhone7 Pluswe examined,we observeda Knowlesdesignwin for the rear-facingtop microphoneand
an STMicroelectronicsdesignwin for the front-facingtop microphone. Thetwo front-facingbottom microphones
weresourcedby either Knowlesor Goertek.

ω Onthe processside,we observedfor the first time full in-housemanufacturingby STMicroelectronics,whichnow
makesthe MEMSdie internallywithout relyingon OMRON. Thisnew integrationconfirms a new manufacturing
processdevelopedby STMicroelectronics. Goertek, whichstill relieson Infineonfor die manufacturing,integrates
the latest Infineon MEMSmicrophoneprocess,which delivers a differential MEMSmicrophoneusing a dual
backplatetechnology. Thethird manufacturer,Knowles,madestrategictechnicalchoiceswhichallowedit to have
the smallestMEMSdie. Also,in order to further reducecost,Knowlesintroduceda plasmadicingprocessfor the
ASIC,which permits more dies per wafer. Lastly,all four microphonessharethe sameApple-specificpackage
dimensions,but with different internal structures (number of substratemetal layers,embeddedcapacitance,
etc.).

ω Thesethree reportscanbepurchasedseparatelyor all togetherin order to comparethe technologyandpricingof
thesethree key Apple iPhonesuppliers. In fact, the three-report bundle includesa completecomparisonof the
three components.
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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
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Å The iPhone 7 Pluscontains 4 MEMS microphones:

Front facing top microphone:

Å Presumably for FaceTime and speakerphone
capabilities.

ü STMicroelectronics Microphone (Ref. SMP8) 
has been found in two iPhone 7 Plus

STMicroelectronics MEMS Microphone
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Front facing bottom microphones:

Å Locatedat the bottom front of the device,used for
voicecommandsandvoicecalls.

ü 3 Knowles & 1 Goertekmicrophones have been 
found in two iPhone 7 Plus.

Right: Knowles (Ref. KMM1 & KSM1) MEMS MicrophonesLeft: Goertek(Ref. GWM2) & Knowles (Ref. KSM1) 
MEMS Microphones
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Rearfacingtop microphone:

Å Partners up with the rear-facing camera for
recordingvideo, and is also used for canceling
out backgroundnoisewhenon calls.

ü Knowles Microphone (Ref. KSM2)

Knowles (Ref. KSM2) MEMS Microphone




















