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Functional Materials Engineering group

= Key interests
= What materials?
= On which substrates?
= Towards which applications?
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Relevance of stretchable and bendable (tactile) sensors

= New HCI design possibilities

= Wearable sensors — sensor suits and patches

= Human like robotic tactile feedback
= Machine learning
= Human-like touch
(Blscher et al., 2015)
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Main technologies to obtain stretching properties
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Adapt conducting material
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Adapt printed pattern
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From single paths to fully functioning stretchable electronics

= Strain gradients prevent circuit failure

=
E

(Vieroth et al., 2009)
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Demonstrators of other groups
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Stretchable electronics research @ UHasselt

= Achieve stretchability through

= Adapted commercial screen pastes
= Adapted pattern designs

= Applying pre-stretch
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Stretchable electronics research @ UHasselt

= Proprietary devices

* Pre-stretching device

e Stretch test bench
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Stretchable electronics research @ UHasselt

= Pre-stretching device

= To create buckled stretchables
= Stretch substrate = top layer

= Fixed stretched length
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Stretchable electronics research @ UHasselt

» Stretch test bench

= Extensometer + resistance logger

200% elongation (samples < 10cm)

Strong clamping force

= ~2kN pulling strength
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Adapted screen paste results

= Adding elastomer

» Increases initial resistance

= Decreases resistance growth

Introduces flaking

Introduces inhomogenities
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Adapted screen paste results
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Adapted screen paste results
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Adapted pattern designs results

= No real distinction for tested patterns within observed
elongation range (0-10%)
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Tactile sensor research @ UHasselt

= Shielding theory and preliminary tests




Demonstrators
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Future work

= Continue on elastomer screen paste enhancement
= Stretch printed patterns on TPU foil

= Create and stretch sensor arrays
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Questions?

IDONTILIKE COMPUTER SCIENCE
JOKES.

g
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.memegenerator,net

24 Uﬂl"'."'Fl""?th"lt[T

»-NassE E\lm cC



Sources

Andersson, H., Manuilskiy, a, Sidén, J., Gao, J., Hummelgard, M., Kunninmel, G. V, & Nilsson, H.-E. (2014). Chemically
programmed ink-jet printed resistive WORM memory array and readout circuit. Materials Research Express, 1(3),
035021. http://doi.org/10.1088/2053-1591/1/3/035021

Baxter, L. K., & IEEE Industrial Electronics Society. (1997). Capacitive sensors : design and applications. IEEE Press
series on electronics technology.

Blischer, G. H., Kdiva, R., Schirmann, C., Haschke, R., & Ritter, H. J. (2015). Flexible and stretchable fabric-based
tactile sensor. Robotics and Autonomous Systems, 63(P3), 244—252. http://doi.org/10.1016/j.robot.2014.09.007

Drack, M., Graz, |., Sekitani, T., Someya, T., Kaltenbrunner, M., & Bauer, S. (2015). An Imperceptible Plastic Electronic
Wrap. Advanced Materials, 27(1), 34-40. http://doi.org/10.1002/adma.201403093

Gonzalez, M., Axisa, F., Vanden Bulcke, M., Brosteaux, D., Vandevelde, B., & Vanfleteren, J. (2007). Design of Metal
Interconnects for Stretchable Electronic Circuits using Finite Element Analysis. In 2007 International Conference

on Thermal, Mechanical and Multi-Physics Simulation Experiments in Microelectronics and Micro-Systemes.
EuroSime 2007 (pp. 1-6). IEEE. http://doi.org/10.1109/ESIME.2007.360005

Kim, K. S., Jung, K. H., & Jung, S. B. (2014). Design and fabrication of screen-printed silver circuits for stretchable

ole oni Mlicroelectronic Enagineering 0 65—220. http://doi.ore/10.1016/i.mee.20 07.00

universitei (
25 -p-l"lﬂ‘.‘i‘:i!.‘li‘t e lnec


http://doi.org/10.1088/2053-1591/1/3/035021
http://doi.org/10.1016/j.robot.2014.09.007
http://doi.org/10.1002/adma.201403093
http://doi.org/10.1109/ESIME.2007.360005
http://doi.org/10.1016/j.mee.2013.07.003

Sources

Lacour, S. P, Jones, J., Wagner, S, Li, T., & Suo, Z. (2005). Stretchable Interconnects for Elastic
Electronic Surfaces. Proceedings of the IEEE, 93(8), 1459-1466.
http://doi.org/10.1109/JPROC.2005.851502

Lahey, B., Girouard, A., Burleson, W., & Vertegaal, R. (2011). PaperPhone: Understanding the Use of
Bend Gestures in Mobile Devices with Flexible Electronic Paper Displays. Proc. CHI, Vancouver,
1303-1312. http://doi.org/10.1145/1978942.1979136

Lee, J., Chung, S., Song, H., Kim, S., & Hong, Y. (2013). Lateral-crack-free, buckled, inkjet-printed
silver electrodes on highly pre-stretched elastomeric substrates. Journal of Physics D: Applied
Physics, 46(10), 105305. http://doi.org/10.1088/0022-3727/46/10/105305

Lu, T., Finkenauer, L., Wissman, J., & Majidi, C. (2014). Rapid prototyping for soft-matter electronics.
Advanced Functional Materials, 24(22), 3351-3356. http://doi.org/10.1002/adfm.201303732

Park, M., Park, J., & Jeong, U. (2014). Design of conductive composite elastomers for stretchable
electronics. Nano Today, 9(2), 244-260. http://doi.org/10.1016/j.nantod.2014.04.009

universitei
26 H.hﬂﬁﬁrﬁ’r

aumec


http://doi.org/10.1109/JPROC.2005.851502
http://doi.org/10.1145/1978942.1979136
http://doi.org/10.1088/0022-3727/46/10/105305
http://doi.org/10.1002/adfm.201303732
http://doi.org/10.1016/j.nantod.2014.04.009

Sources

Rendl, C., Kim, D., Fanello, S., Parzer, P.,, Rhemann, C., Taylor, J,, ... Izadi, S. (2014). FlexSense : A
Transparent Self-Sensing Deformable Surface, 129-138.

Tripathi, A. K., Smits, E. C. P, Steen, J. Van Der, Cauwe, M., & Verplancke, R. (2015). A conformable
Active Matrix LED Display, 5-8.

Vieroth, R., Loher, T., Seckel, M., Dils, C., Kallmayer, C., Ostmann, A., & Reichl, H. (2009). Stretchable
circuit board technology and application. Proceedings - International Symposium on Wearable
Computers, ISWC, (September 2015), 33—-36. http://doi.org/10.1109/ISWC.2009.13

Yousef, H., Boukallel, M., & Althoefer, K. (2011). Tactile sensing for dexterous in-hand manipulation in
robotics - A review. Sensors and Actuators, A: Physical, 167(2), 171-187.
http://doi.org/10.1016/j.sna.2011.02.038

27 umniyersitel

-p-l"lﬂ‘.‘i‘:i!.‘li‘t

& AMeC


http://doi.org/10.1109/ISWC.2009.13
http://doi.org/10.1016/j.sna.2011.02.038

