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Principle of the mechanism of EMI shielding material

EMI shielding material Evolution of  EMI shielding materials 



Carbon based materials for electromagnetic interference shielding

Metals / Metallic Coatings: Metals such as aluminum, copper, and steel

Carbonic materials:

Conductive Polymers: PANI, PEDOT, PA

PROPRIETIES for EMI shielding materials: lightweight, high electrical conductivity, 

corrosion-resistant, chemical inertness , flexible, easy-to-handle, low cost

0D fullerene, UNCD,  graphene dots
1D MWCNTs. SWCNTs, CNHs, NCG
2D Graphene, GW, 
3D ML Graphitic sheets, CNT networks, diamonds 



❖ materials begins from 0-dimensional carbon black in the 1980s

❖ two-dimensional sp2 carbon shielding materials can be dated 

back to the 1990s

❖ 2000 the shielding performance of monolayer GF prepared by 

chemical vapor deposition (CVD) method

❖ most accessible precursor of graphene, graphene oxide (GO) 

came on board from 2010s

❖ 2020 – industrial GF  film 

❖ as time goes onto 2022, an industrial- scale modulation-doped 

roll-to-roll CVD growth process

Short history of carbon nanomaterials for EMI shielding



Fabrication methods of carbon nanomaterials 

CVD technique

SiH4 O2



SEM Image of GNW

PECVD fabrication methods of carbonic nanomaterials

SEM Image of NCG



Raman for carbonic nanomaterials

Raman spectrum for GNW



Raman for PCVD carbonic materials

Raman spectrum for GNW   Raman spectrum dor GNW  Raman spectrum for NCG



Fabrication of carbonic  shielding materials



(a) ZG – ZnO/Graphene
(b) ZEG– ZnO:Er/Graphene
(c) ZLG – ZnO:La/Graphene
(d) ZSG – ZnO:Sm/Graphene

Detailed morphologic analysis of samples 

revealed that this kind of doping have a strong 

effect in all materials. 
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Europe

Who are we?

Bucharest

IMT Bucharest develops nanoelectronic devices, advanced materials 
(graphene), and devices based on graphene and SiC, microsensors, and 
microsystems for IoT and applications in energy and healthcare.
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