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Measuring technologies for low pressure e

Capacitive
= Challenge for low pressure: - large membranes,
- packaging influence
- condensing humidity inside the chamber
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Piezoresistive membrane-type sensors with Boss-structure
= Challenge for low pressure: - very thin membranes,

- packaging influence

.
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Effect of Boss-structure: stress concentration in peripheral area of membrane
—> improved linearity
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Calorimetric measuring principle — flow type
= Challenge for low pressure: - influence of environmental conditions
- accuracy for packaging (pneumatic resistance)
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New p-flow sensor BRSSO

Si-flow channel with integrated sensing element

N\
2 1 4
1 Bulk silicon etch to position thermal elements within the flow
2 High-TCR stable thermoresistors (Rejustor technology)

3 Wafer-scale cap, forms top of flow channel
4 Rejustors for calibration
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Packaging of the micro-flow-based differential pressure sensor

First Sensor packaging

Result:

1
L]

Smallest package of any available
flow-based differential pressure sensor
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New p-flow sensor BRSSO

U, mv

LBA - analog T Compensation of Sensitivity

200 —

Typical pressure response of 200 — Pressure response after
the p-flow-based AP sensor analog temp. compensation
n (unamplified) | of Gain
100 |— 100 —
>
0 — S 0 —
=)
-100 |— -100 —
200 | | | | 00 | | | |
-4000 -2000 0 2000 4000 -4000 -2000 0 2000 4000
dP, Pa dP, Pa

Dr. Jochen Miiller | First Sensor AG | www.first-sensor.com Datum | Seite 8


http://www.first-sensor.com

G

NEW “_fIOW Sensor First Sensor

LBA - Insensitivity to humid Air

micro-flow sensors
under test

\ AP sensor
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New p-flow sensor BRSSO

LBA - Insensitivity to humid Air
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Integration according pressure range

Laminar flow element
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= Extremely small flow through the sensor,
therefore no impairment of main flow

= Immunity to both dust and humidity
—> very small and precise flow chanels
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Sensor requirements

= High sensitivity
= Short response time
" [nsensitivity to dust contaminated air
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T k
Sensor requirements \\Q -
L .

" Insensitivity to humid respiratory air
= High sensitivity, dynamic range
= Highest resolution in small flow range

= No interference with patient breathing
through increase in resistance

= No contamination with infectious particles
= No position dependency (for mobile devices)
= Short response time
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Integration of bacterial filter

Resplratery
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" No loss in sensitivity in case different tube
lengths/ diameters resp. filters are used
= No position sensitivity
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j \_> < Flow channel integrated in MEMS-chip

= Extremely high pneumatic impedance, therefore
nearly equivalent to piezoresistive AP-sensors

= Small package
= Extraordinary robustness

= Very high sensitivity through calorimetric
measurement principle
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First Sensor

First Sensor AG
Peter-Behrens-Str. 15
12459 Berlin, Germany
T +49 30 6399 2399

F +49 30 6399 2333
contact@first-sensor.de

www.first-sensor.com

Erkldarung: Diese Prasentation enthalt vorausschauende Aussagen. Diese Prdsentation stellt keine Aufforderung zum Kauf von Aktien der First Sensor AG dar, sondern dient lediglich
Informationszwecken tber mogliche zukiinftige Entwicklungen der Gesellschaft. Alle zukunftsbezogenen Angaben in dieser Prasentation wurden auf Basis einer
wahrscheinlichkeitsbasierten Planung erstellt und stellen Aussagen fiir die Zukunft dar, die nicht garantiert werden kénnen.

Disclaimer: This presentation contains statements with a predictive nature. This presentation does not represent any incitement to purchase shares of First Sensor AG, but rather is
intended exclusively for information purposes with regard to possible future developments at the company. All future-oriented specifications in this presentation were produced on the
basis of a probability-based plan and represent statements regarding the future which cannot be guaranteed.
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First Sensor

Die First Sensor AG ist ein wachstumsstarkes deutsches Technologieunternehmen, das sich auf die maRgeschneiderte Entwicklung und
Herstellung individueller Sensorlésungen spezialisiert hat. First Sensor erfiillt die Anforderungen weltweiter Kunden an hochste Prazision,
Individualitat und Bestandigkeit.

Applikationstibergreifendes Know-how aus den Technologiefeldern Optoelektronik und MEMS-Sensorik, Mikrosystemtechnik sowie
Hybridelektronik ist integraler Bestandteil von First Sensor Bauteil-, Modul- und Systemlésungen. Produkte fiir die Markte Life Science,
Industrial, Security, Mobility und Aerospace entwickelt und fertigt First Sensor am Stammsitz Berlin sowie in den nationalen und
internationalen Tochtergesellschaften. Die eigene Produktion in Reinrdumen bis zur Klasse 100 garantiert hochste Qualitatsstandards fir
individuelle LosgroRen von einem bis zu mehreren Millionen Stiick pro Jahr.

Durch das Engagement der weltweit mehr als 700 Mitarbeiter, erwartet First Sensor im laufenden Geschaftsjahr 2011 einen Umsatz von
Uber EUR 65 Millionen. First Sensor wurde 1991 in Berlin gegriindet und ist seit 1999 an der Frankfurter Wertpapierbdrse gelistet [Prime
Standard | WKN: 720190 | ISIN DE0007201907 | SIS].

Informationen und aktuelle Kennzahlen unter www.first-sensor.com.
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