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Spring 11 K: Protective coatings and thin films

This sympesium will address the corment soertdic and techaological advances m vhe field of
protective coatings and then films, For 201 1, -highlights will fotus an advanced surface engiraering
processes and degosition methods used for the syrthesis of muftifunctional nanostructured thin
Mima, Particular amphass will be placed oan thin flnm dewvelapment and eneérgng spolicetans
related to mschanical; energy and biologiced! felds.

Scope:

In paraiinl ta tha developmant of tin film copesition processos, new matesiais with anhanced
pregerties. are nawadays avadable by approgriate-degign of thelr structuras at the ranoscals
Inciiding singhe ghase, alicyed or haterisirucheres [layered or nanocomaoside) coatings: Maw
methads sré Lhas requered o better control the elaboration proceses gnd Lo charactesize these
ranustructured materials in order b understand thelr practical performance.

The gim of this symposium is o offer an gverviaw of this disciplinary MaEld and a forum for the
imerchgnge af infarrmation and exgertise on the cotting edoe ressarch, gdvanced tedhnalogy s
esaplichtions of protective cogtemgs and thun ffms, Aress of parbicular irterast will include, bat will
rat be limited to, the following topics:

» Malerisle prganised at the raragcale, single ohase or muiicompenent Sysleqms organiced in the
form of alloyed, ranolayared, ranampasites ar nanestructured coatings with e wide range of
applicatans (erergy, madical implants, mechanical engineering, autamative, sernspace, displays,
inkjet pricting, decoraton, etc, ), Carmefation of basic proportwas and microstrucdure of thase
functignal coatings with the final perrormance in selecred apphoations.

Maw dappsition processas, aither chemicB®y asgisted, like PECVD 81 BImzsphanc prasgure,
“incalized” CVD depesiftion, or phygicafy assisted such as highly larized spuller deposition or kan
enhisnced pulsed laser deposition, evaporation, spraving, cathodic arc, plesma-based ion
Impiantation, er even coapling thess bwo assistanoes bke hybrid PYDICYD technigues

Advarcad mathods incduding bass indgrstanding of dopostion prooesses, now surface and valuma
diggrastice, numarical approsches tegethar with multi-scaie mogsals

Charalarizalipn and propécties of protective Soatangs, induming miephelagy, microst i,
compadition, admagien, mechanical proparties (suparbardness, high ductifity, fredsan, wesr,
lubrication . ], comosion resistance, chemical properties, UV resistance, anti-smog, anbi-microbial
or salf-clearing fimalities, etc

1720 Electrical properties of &lNxOy thin films deposited by DC
magnetron sputtering
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Braga, Portugal); N, Martin (Institut FEMTO-ST, Département
MMZS, UMR 6174 (CMRS, UFC, ENSMM, UTERM) 32, Avenue de
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{Centrefdepartment of Physics, University of Minho, Campus
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de Gualtar,4710-057 Braga, Portugal)
Resume : 21203 is an insulator material, with high electrical
breakdown and large band gap. Its dielectric properties
make it a candidate to be used as gate material instead of
Si02 in microelectronic applications, such as in flash memary
circuits, On the other hand, &N is a ceramic piezoelectric
material with high electrical resistivity and excellent thermal 9 19
properties, which has been used in several applications
such as substrate in microelectronic and SaW devices, and
in packaging. Combining both materials in the form of an
oxynitride, offers the possihility to synthesize a mixed
systemn, in which several properties may be optimized,
namely those related with the electrical response of the
material. The present work aims to study the variation of
the electrical response of the alNxOy thin films as a function
of the composition of the prepared films, using as reference
the two base hinary systems: alMx and al0y. The electrical
resistivity of the films was found to depend strangly on film
stoichiometry and structure. Furthermaore, the electrical
conduckivity of the films measured as a function of the
temperature changed gradually from metallic to
semiconducting, which was correlated with the increase of
the non-metallic/metallic ratio and the particular structural
features that were observed by the ¥RD measurements,
The overall set of results confirmed a smooth transition of
the film's electrical characteristics bhetween those of cosely
metallic, towards those of AW and 21203 films,



