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What is MEMS About?

Semiconductor technology
and miniaturization
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% MEMS miwt

Tl chip-the most complicated mechanical system ever built
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MEMS miwy»

Tl chip-the most complicated mechanical system ever built
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Laser Scanners

MEMS mirror

Fraunhofer ISIT



% Examples of Medical MEMS

Microfabricated neural probes Implantable wireless sensor for
blood pressure monitoring
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medical press §
sensors in the eye \

CardioMEMS»

D.T. Kewley et al, Sens Act. 58, 1997
Drug delivery, paiincoos

Micromachined ultrasonic cutting tool




Inertial Sensors

~Agriculture

~AUVs

~Freight transport ship
~Healthcare

~High speed train
~Inclinometers

- Qil drilling heads
~ROV

~Satcom antenna stab
~ Stabilization of optical systems
~Survey instruments

~UGVs

~Vibration monitoring

o

Source:Yole Développement

and

~Business Jets

~Civil aircraft

~ Civil helicopters

~Civil and paramilitary UAVs
»General aviation

~Satellites

~Spacecrafts & skyrockets
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IMU & High
Performance
Inertial MEMS

—Applications

»Defense ships

»Defense transport aircraft

~Defense UAVs

»Guided munitions

»LAV/Artillery Guns

»MAV/Tanks

~Military & special mission helicopters
~Military fighters

~Military submarines

~Nuclear missiles

»Short, medium and long range missiles
~Soldier




Inertial Sensors — Automotive

Today's high-end vehicles feature up to 100 different sensors. About 30 these are now
MEMS. The market is made up of accelerometers, gyroscopes and inclinometers as well as
pressure and flow sensors. Emerging applications include IR sensors for air quality,

microscanners for displays and, further out, MEMS oscillators and energy scavengers for
tire pressure monitoring (TPMS).
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stop/start systems gear position, position, steering wheel angle,
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MEMS miwy»

Integrated Passive <BAW filters

Devices: ‘BAW duplexers
*RF switch / variable capacitor
*Oscillators / Resonators

MEMS micro-mirror

-Accelerometer
*Gyroscope
‘Magnetometer

~
Pressure sensor ~ <
‘Temperature / Humidity sensor S % ﬁ
o

<
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*Auto-Focus actuator

*Microdisplay
p *Touchscreeen

‘MEMS Joystick
Market data:

2013: $451M; 472 Munits

i 2018: $1.40B; 3333 Munits
Source: Yole Développement CAGR,y15.5015. 30% (in value)

« MEMS microphone
* Microspeaker
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Reflective MEMS Display

The color is defined by the thickness of the gap

Incident light

Glass substrate

Thin filan stack

Ajr gap

Reflective membrane

OPEM STATE

10-100 uM

<] pM

COLLAPSED STATE

Red - xxnm

Green - xxnm Blue - xxnm

_ Source: Yole Développement
available at www.qualcomm.com


http://www.qualcomm.com/mirasol/technology

MEMS Logic
MEMS Switch array
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9- by 9-millimeter relay test chip contains a 100-relay
multiplier (University of California, Berkeley, MIT) IEEE Spectrum April 2014



MEMS Market

4
2012-2019 MEMS Markets (US$M)
$30 000 Devices including moving parts in um to mm range and using
photolithography for manufacturing; MEMS components not e
including entire systems. e 52,7%
HRF MEMS
$25 000 m Microdispersars
{milcrofiuidies)
- m Microfluldics for WD 24 19
. m Microfluldics for ressarch 24 803
320 i ﬁ m Other optical MENS
W Projection syslems
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515 oo I:R&lilei-,':l:il'z's ji‘%.:
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B rertial comibos 23 A0
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i Micrnphan==
. B Pr=s<ure sensors 7 7o)
SD " ' M irklet heads 119
2012 2013 2014 2015 2016 2017 2018 2019
TOTAL $10662M $11 723M 513 017M 514450M 516 249M 518 192M 520 818M 524 014M l\
Yule Daveloppament Copyrighis 2014 - MEMS Tsch Semin=r 2014
Source:Yole Développement 2014 http://www.yole.fr/index.asp
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http://www.yole.fr/index.aspx
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