PIEZOTECH

S — Ferroelectric Ink for Organic Electronics

Piezotech Processing’s guides

- How to measure -

Charge sensors.

Concepts:

A charge sensor generates on its surface equdtielebarges of opposite sign when it is stimulabgda mechanical force
(piezoelectric effect) or a variation of temperat(pyro electric effect).

Equivalent diagrams:

A piezo- pyro- electric sensor can be modelled iy of the following equivalent diagrams:
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M ode of operation:

When using a piezo- pyro- electric sensor, the omealssignal strongly depends on the conditionsxpleementation. It is
possible to measure a proportional signal, ordalérivate. The limit of these operation modesvsrmyby the cut-off frequency
of your instrumentation chain.

Signal conditioning

Direct connection:
. . Equivalent diagram of a direct connection of a sensor.
By connecting your sensor directly to your

amplifier, oscilloscope, or DAC (data acquisition = — — — — — -F————— F————
card) it must be kept in mind that external |
impedances may have a critical influence on the |
signal you will measure. In order to determine the |
said influences, the involved impedances (from |
the sensor, cable and measuring instrument input)
are modelled as follows:
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Further analysis of the diagram shows a high-p#es lbehaviour,for which the cut-off frequencygiven by:
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When f 3 f- the measured signal is directly When f« f. the measured signal is

proportional to the generated charges: proportional to the derivate:
7 ..—_L - R iq[ﬂ
NG — Cﬂ LC, R fifeq] eq’ ?
Chargetransducer:
In order to drastically limit the influence of Practical implementation of acharge—vgltage
external impedances, the use of a charge
transducer is recommended. The operating c

principle is based on the use of an external It
capacitorC to store the generated charges.
A charge transducer may be also be called ~
a charge-voltage converter. S

' Tv(t)

transducer

As shown in the diagram, we consider the operatiamgplificator as ideal. The differential voltagetlween its inputs is null, so
the currenti generated by the sensor is driven to the feedbaplacitorC. In order to prevent saturation of the output by
parasitic influences, a parallel resisfbmust be added to the feedback capacitor.

Such a circuit has a high-pass filter behaviourwfbich the cut-off frequency is given by:

fe = Yonac
When f 3> f , the measured signal is directly ~When f < f-, the measured signal is
proportional to the generated charges: proportional to the derivate:
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Safety and Storage

Please refer to the safety datasheet

Contact Information Info.piezotech@arkema.com
Piezotech Tel :+33472399703
Arkema-CRRA www.piezotech.eu

Rue Henri Moissan
69496 Pierre-Benite Cedex

Disclaimer

The statements, technical information and recomiaiomas contained herein are believed to be accasatd the date hereof. Since the conditions aethaals of use of the product and
of the information referred to herein are beyond aantrol, ARKEMA expressly disclaims any and ability as to any results obtained or arising frany use of the product or reliance
on such informationNO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSB/ARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED
OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBEOR THE INFORMATION PROVIDED HEREIN. The informatioprovided herein relates only to the specific
product designated and may not be applicable wheh product is used in combination with other materor in any process. The user should thoroutgsy any application before
commercialization. Nothing contained herein cdotgs a license to practice under any patent astiitild not be construed as an inducement to ggrany patent and the user is advised
to take appropriate steps to be sure that any gempose of the product will not result in patefiimgement. See SDS for Health & Safety Considereti

Arkema has implemented a Medical Policy regarding tise of Arkema products in Medical Devices apfitims that are in contact with the body or cirtinta bodily fluids
(http://www.arkema.com/en/social-responsibilityfreasible-product-management/medical-device-politig¢k.html) Arkema has designated Medical graddsetased for such Medical
Device applications. Products that have not besigdated as Medical grades are not authorized lagrAa for use in Medical Device applications that iar contact with the body or
circulating bodily fluids. In addition, Arkema sttiy prohibits the use of any Arkema products indidel Device applications that are implanted inlbely or in contact with bodily fluids
or tissues for greater than 30 days. The Arkeadetmarks and the Arkema name shall not be useshjorction with customers' medical devices, inahigdivithout limitation, permanent
or temporary implantable devices , and customeat bt represent to anyone else, that Arkema alj@mdorses or permits the use of Arkema prodnctach medical devices.

It is the sole responsibility of the manufacturer of the medical device to determine the suitability (including biocompatibility) of all raw materials, products and components,
including any medical grade Arkema products, in order to ensure that the final end-use product is safe for itsend use; performsor functions asintended; and complieswith all
applicable legal and regulatory requirements (FDA or other national drug agencies) It is the sole responsibility of the manufacturer of the medical device to conduct all
necessary tests and inspections and to evaluate the medical device under actual end-use requirements and to adequately advise and warn purchasers, users, and/or learned
intermediaries (such as physicians) of pertinent risks and fulfill any postmarket surveillance obligations. Any decision regarding the appropriateness of a particular Arkema
material in a particular medical device should be based on thejudgment of the manufacturer, seller, the competent authority, and thetreating physician. *
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