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SPMO0408HES5SH

Assembly in package
Encapsulation
Final test

Microphone
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BiCMOS process Surface & Bulk micromachining
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Top portion

Side portion

Bottom portion

MEB image of the bottom portion PCB

The package is composed of ...
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* The microphone wafer is manufactured in a xxxmm foundry in Xxx:

— Process type:

— Metal layers:

— Polysilicon layer:
— Lithography steps:

MEMS Surface & Bulk Micro-machining
x Al (for the pad)

X

XX

* The microphones are manufactured on a standard xxx mm wafer.
* The two polysilicon layers are used for the capacitor plates.

» The wafer thickness xxxum is obtained after a backgrinding process.
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Microphone Process Flow

Microphone wafer process flow
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dhSYSTEMP U= Synthesis of the cost analysis

« The SPM0408 component is designed by Knowles Electronics.
 The production of the ASIC by xxx is assumed to take place in the xxx .
» The ASIC wafer cost is estimated at $xxx, the die cost is estimated at $xxx

 The production of the microphone by a MEMS foundry is assumed to take place in a xxxmm
wafer foundry in

» The microphone wafer cost is estimated at $xxx, the die cost is estimated at $xxx

« The packaging of the two die by Knowles is assumed to take place in the xxxx plant in xxx.
» The packaging cost is estimated at $xxx

« The component manufacturing cost range from $xxx to $xxx according to yield hypotheses.
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Low Yield Middle Yield High Yield
Cost Cost Breakdown

Clean Room G (R . ‘ -
Equipment v - - - ‘
Consumable - . » . -
Raw wafer (Si) + -
Salary ) ) -~ i o
Yield losses . 4 » )

UNPROBED WAFER COST ) .-

* The wafer cost

MEMS Wafer Cost Breakdown (Middle Yield) e The main parts of the wafer cost

Yield losses Clean Room

20% * The salary cost

*Details of the cost per step are given
in the Excel Spreadsheet.
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Microphone Wafer Cost per consumable family

Material Name Material
Cost
‘NH3 -
CH3COOH -»
SF6 -
HNO3 -
Al Target -
Implant phosphore .-
Slurry Si . -
H3PO4 LI
Power [
02 - -
Acetone -
HCI -
Developer --
C4F8 LA
DI Water -
'SiH4 -
HF -e
Photoresist --
TOTAL W%

Breakdown
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Microphone Materials Cost
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« The main part of the material cost is due to the
lithographies steps. The xx masking steps explain this
result.

*Details of the material cost per step are given in the Excel
Spreadsheet.
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