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Mega Trend Sculpting the Future of Energy & Environment
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Mega Trend Sculpting the Future of Energy & Environment

ABOUT ENVIRONMENTAL SUSTAINABILITY:
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EUROPEAN COOPERA

" CHALLENGE-DRIVEN
/INNOVATION
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‘ ‘ European research must focus on the Grand Challenges
of our time moving beyond current rigid thematic
approaches. Responses to Grand Challenges should take the
form of broad areas of issue-oriented research in relevant fieys.

The Lund Declaration
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EU project
Work programme:

ECSEL-02-2014
“Innovation Actions”
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38 M€ project / 4 years:

“Advanced Distributed Pilot Line for
More-than-Moore Technologies”
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N at I O n aI p r OJ eCt mmm Develops Sweden's innovation capacity
W'EE for sustainable growth and benefiting society

Challenge-driven Innovation 6,5 M€ project / 2 years: Pl

Societal challenges as a driving “Facilitating sustainable production -

force for increased growth of alcohol sensors targeting global }1"\_
reduction of alcohol related fatalities” 2ol

At least 20 000 road fatalities worldwide =
> are associated with impaired driving. '
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http://www.vinnova.se/sv/
http://www.vinnova.se/en/
http://english.readsrilanka.com/wp-content/uploads/2014/04/drunk-driving.jpg
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Sensors for Life

EU project .
H2020 Work programme: @p@nMOS

FoF11-2015 6,3 M€ project / 3 years:

“Innovation Actions”’ “Open dynamic Manufacturing Operating System
for Smart Plug-and-Produce

Automation Components”
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@ Set-up and Integration Time Open Manufacturing ‘ - » . ' B ,
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Operating System
@ Change Over Effort!
self-adaptive, Smart Devices M Machines ’[Transport ’[ Handling J

Platform
@ Energy and Resource Eff
Plug and Produce

@ First-Time-Right Q Devices
Rapid Integration and }

Self-Optimisation
@ Long Term Sustainab Methods

Informatlon Availabili SantariEaRanang
\@ Engineering Complexity Opeglzr::;vr:tlon
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N Logics for Environmental B
Sustainability:

Tough political decisions required
need - Reliable & complete environmental status picture
imply - More measurement nodes
resultin - LOwer per unit cost
realized by - Batch production
require - Miniaturization
offer - LOW power consumption
and - |0T readyness
opens up - Mobile/personal gas sensor market
by - Cloud smart data management
we will get - Clear environmental status picture available !!

SIMPLE !
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Market Interest vs. Technology Maturity

Volumes
Market interest _ Ebik
High The main market challenge for MEMS-
Ewit i s based chemical sensors is product
nvironmental monitoring - . .
Industrial safety - Oil & Gas .. maturity. The industry looks for trusted
industry mature equipment

Environmental monitoring — Food
industry

Fire detection e e

Industrial safety — Chemical
industry

Risks linked to
roduct maturity

| T The market will
“boom” after 2018,
once sensors have
matured and WSN
protocols have been
adopted by the
industry

Industrial safety — General
industry

Environmental monitoring — ,
General nduatry r_--_-------F-------------

|

Process control — General
industry

Low | , Largev
2014 2015 2018 Time
Product qualification Ramp-up Mass production

and maturation v I\YOI_.E
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2012-2018 Market Forecast in Units

MEMS Chemical Sensors Market 2012-2018in Million Units

200 Yole Développement September 2013
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B Wireless sensors - Building automation 0 0 0 0.1 0.5 1 3
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Sensors for Life

Miniaturized

Metal Oxide gas sensors

SENSIRION

THE SENSOR COMPANMNY

D

.

CMOSens® Technology

SGPC10 - Multi-Pixel Gas Sensor
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S Air .. )
nipelizl Miniaturized MEMS-based
electrochemical sensors

Aerocrine

| Humidity filter |
| Selectivity filter |

Electrolyte WE

Die size 2 mm

Sensor chip backside
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woenseAlr NDIR-on-a-chip

Waveguide-based gas sensor with integrated source

Si waveguide

LIGHT ABSORPTION BY GAS
Integrated IR source

LIGHT EMISSION

contact pads

EHT = 3.00 kV Signal A= SE2
WD = 4.0 mm Mag= 401X

2pm EHT = 3.00 kv Signal A = SE2
— WD = 4.0 mm Mag= 7.36 KX

Date :19 Apr 2013
Time :14:46:09
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Sensors for Life

Si wavd
LIGHT ABSORPTION H

Pt

contact pads

100 pm EHT = 3.00 kv

WD = 4.0 mm

NDIR-on-a-chip

Waveguide-based gas sensor with integrated source

Component

Power consumption

Emitter driver

12uW

Detector biasing

10pW

Read-out amplifier

SpW

ADC

<10nW

Mag= 401X

25uW

2pm EHT = 3.00kV

'_| WD = 4.0 mm

Signal A = SE2
Mag= 7.36 K X

Date :19 Apr 2013

Time :14:46:08
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Gas and Air Sensors
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AN INDUSTRY VIEW IN THE COMMERCIALIZATION OF
GAS SENSORS FOR ENVIRONMENTAL SUSTAINABILITY

.... Looking good !!

Thank you for your attention!




