EINDHOVEN
e UNIVERSITY OF
TECHNOLOGY

Design of polymeric nanocomposite multilayers for efficient
EMI shielding

Citation for published version (APA):

Van Loock, F., Anderson, P. D., & Cardinaels, R. M. (2022). Design of polymeric nanocomposite multilayers for
efficient EMI shielding. Poster session presented at 18th International Conference on Deformation, Yield and
Fracture of Polymers (DYFP 2022), Kerkrade, Netherlands.

Document status and date:
Published: 01/01/2022

Document Version:
Publisher's PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

* A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOl to the publisher's website.

* The final author version and the galley proof are versions of the publication after peer review.

* The final published version features the final layout of the paper including the volume, issue and page
numbers.

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:

openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 16. Nov. 2023


https://research.tue.nl/en/publications/e63ebb62-b13b-4380-b1d1-6875a2510145

p@lymer EINDHOVEN
UNIVERSITY OF
tech nOIOgy TECHNOLOGY
Design of polymeric nanocomposite multilayers
for efficient EMI shielding i.gz
F. Van Loock, P.D. Anderson, R.M. Cardinaels "

Polymer Technology group, TU Eindhoven, 5600 MB Eindhoven, the Netherlands

PROBLEM DEFINITION
Challenge

Electronic devices emit electromagnetic (EM) radiation which may influence the
functionality of neighbouring electronic equipment. In addition, with the rise of the
iInternet-of-things (IoT) paradigm, there is an increasing need to locally control

Fig. 1 - lllustration of the loT principle. Devices are connected via a 5G

the power (P) density of the EM network connecting the individual devices. network. The 5G EM waves have a wavelength A on the order of a millmetre.
@ Pin, ™ Solution

(((( )))) — II W Reflective metallic layers can be used to shield devices. To reduce pollution via
l — reflected waves, one can make use of a polymeric composite layer which absorbs
refpolymer (part of) the incoming power. The shielding efficiency (SE,,,) of a polymer composite
(b) P, composite layer is dictated by the (distribution of) electromagnetic properties: the complex
—) relative permittivity ¢(f) and the complex relative permeability u(f), where f Is the
((((l)))) = ;Out &tmw  frequency of the EM wave. A tallored distribution of &(f) and u(f) can be achieved via
Prer multilayer design, these multilayers may also exhibit enhanced ductility and

Fig- 2 - EMI shielding by (a) a metallic layer and (b) a composite {1 jghhness compared to mono-layers made of identical polymer composite material.

layer comprising a polymer matrix and conductive particles.
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Approach minimise ! _Pi: /
The aim is to design polymer composite-based multi-layer shields of high shielding Pout

effectiveness where shielding is dominated by absorption instead of reflection. — -

Theoretical predictions are combined with measurements to reveal how the distribution | 1 layers
electromagnetic properties and multilayer geometry dictate shielding properties. ez

Fig. 3 — A/B multilayer comprising layers with alternating
electromagnetic properties to enhance absorption via
multiple wave reflections between the layers.

CASE STUDY: PMMA-CNT A/B MULTILAYERS

analytical theory numerical calculations
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