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* Packaging of MEMS chips
e Choosing MEMS
e System interface
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MEMS package overview

Key elements of a packaged MEMS module

{Source: MEMS Packaging report, April 2012, Yole Dévelappement)
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Packaging MEMS chips is tricky

* All MEMS sensors also sense temperature and
strain

— Die attach, wire bonding critical

 Package and test are ~ 70% of finished unit
cost

e Buy finished parts (not bare die) unless you
know what you are doing!
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Package types

Sealed, hermetic MEMS

— Accelerometers
— Gyroscopes \’5

— Oscillators g8 g
— Imagers ﬂ

e Can be mounted like
standard IC chips
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MEMS exposed to
environment

— Pressure sensors
— Microphones
— Gas sensors

— Flow sensors

e Board/case mounting
requires access to
outside world
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Mounting

e Socket

e Surface mount to PCB
e Surface mount to flex circuit
e Flip chip

e Chip to wafer bonding
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Special concerns for motion sensors

 Chip must be properly
aligned with package axes

e Make sure mechanical
mount won’t filter out your
signal!

— Flexible structure is a low
pass filter
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Selecting MEMS sensors

Example: Motion sensors

Application
— Human or machine motion?
— Number of axes?
— Angular or linear acceleration, or both?
— Sensing range?
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Selection Tables (ADI)

MEMS Inertial Sensors

Accelerometers
Output | Sensing | BW Typ e Noisa Vuoltage Temperature

M Range (g} (kHz) Sensitivity gD | Supply (v Supply Current (mA) Range (°C) Package
ADXLA03 +17, =18 Analog 1 25 100 miig to 1000 miig 0.11 30t060 07 =40 to+125 Smm > 5mm X 2mmLCC
ADXL203 et e 5 M ) Analog 2 25 100 mifg to 1000 miig 0.11 3.0t060 07 =40 to+125 Smm x5 mm X 2mmLCC
ADXL33S +3 Analog 3 16 300 myig 0.15 181036 0.35 —40 to +85 4 mm > 4mm ¢ 1.45mm LFCSP
ADXL326 +16 Analog 3 16 57 myig 03 181036 0.35 —40 1o +85 4 mm x 4dmm x 1.45mm LFCSP
ADXLA3T +3 Analog 3 16 300 myig 0175 181036 0.3 —40 1o +85 3mm x 3mm x 1.45mm LFCSP
ADXL206 sty Analog 2 25 312 miifg 011 47510525 07 —40 to+175 13 mm x Bmm x 2 mm SBOIP
ADXLA25 *5 Analog 3 16 174 muifg 0.25 18to36 035 40 to +85 dmm < 4mm K 1.45mm LFCSP
ADXL32T =) Analog & 16 440 m\ifg 0.25 181036 0.35 —40 10 +85 dmm < 4mm < 1.45mm LFCSP
ADXL2T78 +35, £50, £70 Analog 2 0.4 27 miig to 55 mWe it 47510525 2.2 —40 to+105 Smm x5 mm % 2mmLCC
ADXLTS s R (IR Analog 1 04 27 m\ig to 55 m\We 11 47510525 22 =40 to+105 5mm x5 mm X 2mmLCC
ADKLO01 +70, £250, 500 Analog 1 22 2.2 milgto 16 m\ify 33 3135106 2:5 —40 to+12% 5mm x5 mm X 2mmLCC
ADX¥L32 +15 +3 +6, +12  Digital 3 16 29 mg/LSB 0.34 20t036 017 —40 to+105 Smm x Smm % 145 mm LFCSP
ADNL345 e L Digital 3 16 3.9 mg/L SR 024 20t0386 003014 40 to +85 Imm x5 mm =1 mmLGA
ADXL346 +2, +4, +8 +16 Digital 3 1.6 39 mg/LSB 0.34 1710275 0.03t00.14 —40 1o +85 Imm = 3 mm 1 mmLGA
ADXKL213 +12 Pt 2 0.25 30% g 0.16 30t 8D 07 —40 10 +85 Smm x 5mm x 2mmLCC
ADXKL212 el Pt 2 0.5 12.5 %y ns 301t05.25 07 40 10 +85 Smm x5 mm x 2 mm LG
ADIS16003 17 Digital 2 55 — 0.11 5 i =40 to+125 Fmm x> 7 mm LGA
ADIS16006 % Digital 2 22 — 0z 5 1.5 =40 to+125 Fmm x> 7 mm LGA
ADIS16209 +17; =£180° Digital 2 0.05 0.025%L5B 0.19 3:3 11 (normal); 0.14 (sleep) —40 to+125 9mm < dmm LGA
ADIS16201 | Pl 0 11 Digital 2 LE 0.1°/1.5B — A5 11 {normal); 0.5 (sleep) =40 to+125 9mm % dmm LGA
ADIS16203 +4.7+180° Digital 1 225 0.025%L 5B — 33 11 {normal); 0.5 (sleep) 40 to+125 9mm % 9mm LGA
ADIS16210 2 175 2 el Digital 3 0.05 — 38 18 (normal); 0.23 (sleap) —40to4+125 15 mm > 24 mm x 15 mm module
ADIS16240 +19 Digital 3 16 514 mg/LSB 048 3 1 (normal), 0.1 (sleep) —40 to +85 12 mm > 12 mm BEA
ADIS16204 o) Digital 2 04 8407 mg/LSB 18 313 12 (normal); 0.15 (sleap) 40 ta+105 Imm = 9mm LGA
ADIS16228 i ] Digital 3 5 0.3052 mg/LsB 0.24% 33 40 (normal); 0.23 (sleep) =40 to+12% 15 mm > 24 mm > 15 mm module
ANIS16223 +70 Digital 3 22 4 768 mg/LSB bt o 43 normal); 0.23 (slesp) =40 to+12% 15 mm = 15 mm > 1% mm moduls
ADIS16227 +70 Digital 3 22 1.192 myg/LSB 33 33 43 (normal); 0.23 (sleep) —40to+125 15 mm > 15mm % 15 mm module
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Selecting MEMS sensors

Power Consumption
* UA, mA
e Sleep mode

Interface
e Digital
e Analog
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Selecting MEMS sensors

 Temperature Stability
— Operating temperature range
— ppm/degC
e Sensitivity
* Bandwidth
* Noise
e Read spec sheets and app notes carefully!
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IDM system integration solutions

* |nvenSense e STMicro INEMO
MotionApps™

Application

API (Quaternion, Power
Management)

Sensor Calibration
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Board Support Package

Sensor Fusion Algorithms | ==
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3" party system solutions: Movea

* MotionCore™

Q%-Based

Wrapper &
SDK “L

Platform vendors

High-Level

AP

* Sensor
agnostic

-
ﬂf;f,iﬁfﬂ{': Peripheral processor
vendors
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Spnﬁ?rlind f MEMS Sensor vendors
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3" party system solutions:
Sensor Platforms

 FreeMotion™ .
Library et

reehdation
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Summary

e Lots of exciting applications for MEMS
e System integration solutions available
 Get busy and have fun!

* Thanks for listening!
e www.amfitzgerald.com
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