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PyzoFlex®

and the world of Human Machine Interfaces
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CONTACT We demonstrate the development of a complex smart respectively. The stack of these three layers forms combined with printed transistors for impedance
1 JOANNEUM RESEARCH integrated sensor system that is produced by a screen a capacitor where pressure- as well as temperature matching and electrochromic display pixels for

Forschungsgesellschaft mbH printing technique. The sensor build-up can be described induced charge separation in the ferroelectric sensor visualization. Thereby a novel input technology — a force-

as a sandwich structure of four layers which can easily layer lead to a voltage signal at the electrodes. Finally sensing human-machine interface called PyzoFlex® —

MATEHALS be printed onto any material as flexible plastic foils, an Ag-paste (iv) for connecting the sensor to a read-out pased on this piezoelectric sensor foil was established.
Institute lfor paper or textiles and wooden surfaces. For realizing the electronics is deposited. The foil is bendable, energy-efficient, and can be realized

Surtace Technologies sensor, only four functional inks are used: i) a sensor ink ny a low-cost industrial printing process, €.g. screen

and Photonics consisting of the ferroelectric material P(VDF:TrFE), ii) a Within this work we developed a ferroelectric sensor printing for sheet to sheet production with a potential for
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conductive PEDOT: PSS polymer ink and iii) a conductive
carbon paste, severing as bottom- and top electrodes,

Principle &Basics

foil, including piezo- and pyroelectric pixels (sensitive to
pressure changes and impinging infrared light) optionally

up-scaling the fabrication process to R2R.

Production
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Soft & Hardware

Advantages and Applications

Sensing Electronics (Figure 9): /

The equivalent circuit of a piezoelectric sensor is a
current source with an internal resistance Rs (1G€2) and
an internal capacitance Cs (1nF).
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Touching the foil generates only a very small amount T
of energy, which is difficult to measure. Therefore an SEFD
impedance converter is used to amplify the sensor signal. 11
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In a next step, the signal noise gets reduced. The :[>_

electrical noise is around 50Hz in the signal spectrum —
— therefore a 50 Hz Notch filter is used to remove this
noise. (C)

In a last step, an offset and attenuation is applied to the Ef:]_l/M
signal to satisfy the measurement range (0 to 3.3 V) of ] -
the micro-controllers internal analog to digital converter.

) Figure 9

. For the current prototype a highly energy-efficient 32-bit
° Cortex-M3 microcontroller from ATMEL is used.
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Low costs due to printing
Processes

Printable on any substrate,
even paper Low energy
consumption — even “energy
harvesting” possible

s The internal resistance and the internal capacitance of

Pl 4 the sensor are dependent on the physical dimensions,
the electrical conductivity and the permittivity of the

applied material.
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Energy & Cost Efficlent touch based appllances

Accurate, continuous
pressure sensing and
hovering interaction

Scalability

Transparent (currently
85 %; [TO-free)

Scanning a Single Touchpoint (Figure10):

Figure 10

THE INNOVATION COMPANY

prmpos 13010



