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IIEPIEXOMENA

1. N&N: Ilowoi eipacte kon TL KGvovpe

2. Meyaheg ownotdoeig maipvel n Navokiipaka
3. Scanning Probe Microscopy oto LTFN
4. FLEXONICS Project

1. N&N: ITowot gipaote Kou TL KGvovpe

To Awmompovikd — Awtunpotikd Metontoyioko
[poéypappo  Zmovdmv ot NOVOETIOTAMES Kot
Navoteyvohoyieg (AIIMXE N&N) eivor éva  véo
petamtoylokd (Eexivinoe 10 Akad. étog 2002-2003),
Y VoL KOAOWEL €vol KEVO GTNV EKTAIOELON KOl TNV
EPELVNTIKN  OpOoTNPOTNTA  TOV  VEOV  OLTOV
emomuovoy. Ot moAhamdég dpaoctnplotTTég TOL
mePAAPPavouy dtipopeg NUePIdES Ki EKONADGELS, TNV
épevva, 6g TPMTOTLTTA OEUNTO TOV APOPOVY TOV TOUEN,
oy tov N&N, kobmhg kot T ovvepyocio e
MHovemompia kot Ivetitodta g EAALGSAG, oAAd Kot
Tov  eEmTepkoD.  XKOmMOG NG  TAOLGLOG  OVTNG
dpactnpotnrog ota mwioicwe tov AIIME eivar m
yvopyio tov topén T@v N&N Oyt povo o6tovg
POLTNTEC KOL TOVG EMIOTAIOVES TOV EVOLOQEPOVTOL VOL
acyoAn0obv epguvNTIKG 6TO YMOPO ALTOV, CAAG KOl
GTO VPV KOWO, 0POV TOAAEG amO TIC EQAPUOYEG TNG
Navoteyvoroyiag YPTOULOTOIOVVTOL  NO1  OTNV
kabnuepwn pog Con, kot okdun meptocotepeg O
xpnowonombovv oto eyydg péAAov. Mia odvoun
TEPLYPOAPT] YO TNV EVNUEPOON GYETIKA LE TIC TLO
npocpateg  dpaoctnpotniec  tov  AIIME  N&N
TOPOVGLALETUL OTIC EMOUEVEC GEMIDEC.

Hpepida N&N - Ov tpartor andéportor

Tnv Tpitn 13 TovAiov 2004 dopyavdbnke pio nuepida
otig N&N. H nuepida Eexivnoe pe 3 opikieg oamd
OLOKEKPIUEVOVS KAAECUEVOVG:

1. Nanoscale Surface Mechanics and Structure
Analysis (Prof. K. Komvopoulos - University of
Berkeley, California)

2. Low-Dimensional Semiconductors for Nanodevices
(Ap. Avd. Naotomovrov - E.K.E.®.E. Anuodkpiroc)

3. A paradigm in Nanobiotechnology (Kaf. I.
Miciping - avemotio Hatpmv)

AxorovOnce mn  mapovcioon NG OUTAMUOTIKNG
gpyociog tov mpaTov amogoitov tov N&N K.
Yapokivov, pe Bépo:

“Avamtoén & Melétn LREPTAEYUOTIKOV VUEVIOV
CrN/TiN”.

http://nn.physics.auth.gr

Exd1ioon vwodoyis TpOToETOV 6710006TOV N&N
ko diktvo NANONET

g 19 Oxtofpiov 2004 mpaypoatomowmOnke
EKONAMOT VTTOSOYNG TOV TPMTOETOV GITOLOUGTMY TOV
ATIIME N&N. Ermiong n exdnioon copmeptiapfove
ovlpmon yw v cvpPoir] tov Suctvov NanoNeT
otV épevva Kol TV ekmaidgvon. EmmAéov éywve n
TOPOVGINCT] TPUDV OIMAMUATIKOV EPYUCLOV UE TO
axoiovBo Bépata:

1. Thin Films Technology. Future Development and
Predictions. (B. I'ewpyoinc)

2. MeAétn g TpOmOTOINONG TNG  EMUPAVELNG
TOAVUEPDV LE YPNON TAACUATOG Y10, ProiaTpucég
gpapuoyéc. (M. Iamaimdavvov)

3. Koabniwon tov evlduov Avdon g mNKTivig.
(Z.Xairtioov)

4. Tlapoymynq PloamotkodounCIU®V TOAVUEPDV GTO
Oepuopiho Paktpio Thermus thermophilus. (X.
[omaveopiHtov)

Ewc. 1 Xo{tnon owpoyyvlng tpamelog katd T O10pKela TG
nuepidag. Zvpueteiyav oi: k.Mioplic 1., xa@nyntic tov
Tunuorog Mnyovoloywv kor Agpovavmnywv Munyovikov
tov [avemarnuiov Iawpog, k. Koufomovios K., kabnyntic
oo Tunuo Mnyovoioywv Muyovikawv, University of
California Berkeley, k. Kvpioxiong, xoOnyntic Tunuarog
Xnueios AI1.6O., k. Bapoavo I, ertoupeia Union Optic,
Horzoyprorov B., etaipeia BIC-Violex ka1 ko Naoiomoviov
Avo., epeovitpio,  A°,  AwevBovipia.  tov  Ivotitovtov
Mixponlexpovikng  tov  Anuokpirov. Ty ovlitnon
ovvtoviee o kal. 2. AoyoBetiong, AievOovrig tov AIIMY
N&N.

©eolvikn - Atrpihiog 2005



Exonimon 1o ta 2 ypévia Tov N&N

Y11c 29 lavovapiov 2005 élofe ydpa pio ekdNAmon
Yo to 2 emTuynuéva  xpovia  AEITovpyiag  TOL
Awrtpnpatikod  Ipoypdppatog  Metamtvyiokov
Yrovdmv ‘Navoemotiueg & Novoteyvoloyies .

¥t0, mhoiol OLTAG TNG EKONA®ONG &yve Kol M
TOPoVGioT 3 SIMAOUATIKOV / EPEVVITIKOV EPYUCLDV
petamTuylok®v @ortntdv tov AIIME N&N pe toug
axo6AovBoug tithovg:

1. Melém Broocvppatdtrag vUEVIWV
VOVOSOUNUEVOD  VOPOYOVOUEVOD  GvOpaka HE TNV
TEYVIKY] NG (QOCUOTOCKOTIKNG eAAenyouetpiag. (X.
Aovcvidy)

2. NowvodopIKOG YOPOKTINPIOUOG KOl HEAETT) AERTAOV
KOl TOAVCTPOUATIKGOV VUEVIOV UE MAEKTPOVIKY
UIKPOGKOTIOL SLEPYOUEVNG OEGUNG VYNANG SLOKPITIKNG
wavotntag. (A. Iorarnétpog)

3. Kartookeuny kot €AEYX0C  TOAVGTPOUATIKOV
apopewv vueviov SiO/SiO; kot vavokpuotdAimv Si
oe untpa SiO,. (N. Xatligpag)

Oépnata épevvag Tov N&N

To AIIMX ‘N&N’ &yel 3 kotevfdvoels:

» Teyvoroyia Aentav Ypeviov & Novoteyvoloyia
»Navounyovikn & NoavodAiikd

» Navofroteyvoroyia

Ta Oépota €pevvog (projects) N o1 SUWTA®UOTIKEG
gpyaciec Tov onovdactdv tov N&N mov Ppickovral
vt T otiyun o€ eEEMEN Tapovoldlovtal TapaKaTD
ava katevbuvon:

Teyvoroyio Aentv Ypeviov & Navotegyvolroyia

o Avamtuén kai HEAETN VAVOSoUDY & VOVOGMAVOY
GvOpaxa pe TNV TEXVIKN magnetron sputtering

o Avamtuén Kol HEAETN  WIKPOSOMIKGV KOl
UNYOVIKOV  1010THTOV ~ LOVOCSTPOUOTIKOV Kol
molvotpopotik®y vueviov TiN/CrN, TiN/ZrN ko
vavooHvOeTmv VUKDV pe Bacn tov avOpaia

o Melétn SuvopiKng aAANAETidpaong Tov dlEYEPTN
Scanning Probe Microscope pe v em@dvewn tov
vAikov.  IIpocdlopiopdg T@v  VOVOUNYOVIK®DV
WOTHTOV Kol TG TOTOYPU®ioG ETUPAVEIDYV Kot
gpapuoyn otnv SPM vavoaiBoypapio

. Large scale applications on soft substrates.
From metalization to encapsulation of OPVs and
OLEDs

e Surface modification and fictionalisation of
polymer films.

e Investigation of group IV semiconductors
embedded in thin films of metal oxides for
nanoelectronics & optoelectronics applications.

Eic.2 Mepixés ano tig epopuoyés g Teyvoloyiog Aewrav
Yueviov omn Mikponlextpovikyy kor 6Ttovg HAEKTPOVIKODG
VTOAOVIOTEG, KOoI OTHV ETIPOVEIOKY KOTEPYO.TIO, Yo THY
TPOOTOCIO VALKV KOI GOCTIUATOV.

Eix. 3 Xootnua evarobeong lemtav vueviov kai
EMKOADYWEDV.

e  Mofnuotikn [Ipocopoimon Kvyehoedaov
Avtopacmpov:  AAMniemdpdoeg  Poavopévav
Metagpopdg Kot XNUKNG Kwnriknig o€

Navokotadvtikd Yrootpdpota

e Anomalous diffusion in nano-structures using
computer simulation methods

o Melétn VOVOUNYOVIK®V 1010THTOV TOAVUEPIKAOV
peuppoavav (6nwg PET, PEN/PET, o-PA, o-PP) ko
CLOTNUATOV HE KOAEC 1010TNTeG Qpaynov: [leipapoa
Kot Oewpia

e Calculations for Ellipsometry & AFM: Theory &
Modelling of Surface Morphology and Roughness of
flexible anisotropic materials

e Nanoparticle Synthesis via Aerosol

Pyrolysis (ASP)

Spray

e Spin off Companies related to Nanotechnology:
Case Studies

Navoproteyvolroyia



o  Mehétn oavTifakmpdlok®V 1310TNTOV VUEVIDV
GvOpOKO OVETTUYUEVOV GE VIOCTPOUO UEUPPAVDV
PET

o  Melétn pUNYOVICU®OV TPOcPOPNCNSG PLOAOYIKMV
popiov pe SPM teyvikés o€ vootpodUATO Yo, stents
Kol GALEC ProlaTpikcéc EQUPUOYE

o Xaptoypdaenon KAOVOTOMUEVEOV TUNUATOV TOV
YOVIOIOUOTOG TOV GTEAEXOVG S TOV 100 EPTNTO ATAOD
Tomov 1

o Aomkég peréteg koAlayoévov oe (oo pe
CUUTTOHOTOAOYIO  A0BVPIGHOD  YPTCULOTOIDVTOG
teyvikéc Yypne Xpopoatoypoeiog Yyning Ilieong
(HPLC), mAekTpovVIKAG MIKPOCKOTIOG KOl OTTIKO
LUIKPOGKOTLO

e M¢étpnon duvdlpemy amdoTAcTG VEOSLVTIOEUEVG
npoteivng oe kuttapa E.coli pue v Pondewa
Ontikov ~ Aafidov  (optical — tweezers) kot
Mikpookoniog Atopukmdv Avvapewv (AFM)

e Navoovotolyieg TOAVUEPOV VIO OKIVITOTOINOT|
Bopopiov. Eeapuoyn oto évlopo ovvbdaon tov
moAvLOpo&v-arkavoikdv (PHA synthase)

o [evetikn mowilopoppia Tov Tapdyovto TENG TOV
aipatog IX pe m ypnon wkpodopveopikod DNA

e Navoomotommon Propopiov o6&  TOAVUEPIKODS
(POPEIC Y10 EMAEKTIKT OVOYVAPLOT KoL SLOYOPIGUO

Aiktvo NanoNeT

Ot odpoaompiotnteg tov N&N, ekmTodeLTIKEG KL
EPELVNTIKEG, evioyLOnkav pe 1 OSnuovpyic TOV
Ocpatikod Awtoov ‘Epevvag NanoNeT, 1o omoio
Aertovpyel, omd To ZemtéuPpro tov 2003, mov
ypnpotodoteitar amd tv Emupomn Epesvvov tov
AILO.

YKOmOG TOV SIKTVOV Elval 1 dMpovpyic EVOg TupHVa
7oV Ba GLVTOVIGEL TIG VAINPETIES TOV EPYUSTNPI®Y TOV
Apiototedreiov [avemompiov Oeo/vikng (AII®), wov
dpooTNPLOTOLOHVTOL oTIC TEPLOYEC TOV
Navoemiomnuomv kot Navoteyvoloylmdv, UE GTOYXO TN
ocuvveyn olevpuven Tov apylkd oto AIlO® kot ot
ocuvéyxelo otov EALadIKO y®dpo Kot TV €vioyvon Tov
OECUMV TOV LE TNV TOPAYWOYT.

glvat:

H devBovvon 010 dtadikTvo

www.auth.gr/nanonet

Kobobg n mepoy] tov N&N £€yel SEmMOTNHOVIKO
YOPOKTAPO, CNUOVTIKOG Eival 0 pOLOG TOL PEYAAOD KOl
avéavopevou  aplBpod TV EPyONoTNpI®V  Amod
Movemommuie, kot Ivetitodta g EALGdog kol tov
eEmtepkdv MoV ouvvepydlovial GTo TAGICIOL TOV
AIIMYE N&N kot tov Oepaticod diktvov NanoNet.
Avtd, péxpt Todpa, etvar ta e&ng:

Tpqpoe ®vowkig tov A.ILO.

o Epyacmpio Aentov Ypeviov-Novoovotnudtomv
& Navopetporoyiag (LTFN)

¢ Epyaoctpio Hiektpovikng Mukpockomiog

e Epyactpro Ontikav [dottov Kot
docpotockomiog

e Epyactipro Kpvotailodoung

Tuqpo Xnpeiog tov AIL.O.

e Epyaotmplo Bloynpeiog

o Epyactpio Ovoikoynpeiog

e Epyaotipro Avarvtikng Xnueiog

e Epyaoctipio Opyavikng Xnukng Teyvoroyiog

Tunpa Brokoyiog Tov A.IL.O.

¢ Epyactipro ['evikng Mikpofioroyiog

e Epyaoctipio I'eviknc Broioyiag & Tavtomoinong
I'evetikov YAuco0

Feviké Tpiqpa g IMolvteyvikig XyoMig ToOL

AILO.

e  Epyaoctipio Mnyavikng kot Y KoV

EKE®E Anpéxpirog

e Ivotitohto MikponAekTpoviKiG
¢ Ivotitovto Emotiung YAkov

Tuqpa Mnyavoréy®v & AgPOVAVTN YOV
Mnyovikov tov Iavemotnpiov Idrpog

e Epyactipro Eppropnyavikng kot BiobAkdv

EKETA

e Ivort. Teyvikng Xnukov Aepyaociaov (ITXHA)
Tpuqpo @vowiig Tov Havemotnpiov Kpnng

e Epyoompio Emomiung [oivpepdv

Tpqpo ®vowiig Tov HavemoTnpiov Belrypadiov
¢ Epyactipro Navodopmv

Opropéva XZovéopro oyeTikd pe 7o N&N

To AIIMXE mopoakodovOel Kol CUUUETEYEL EVEPYH OE
SLaeopo. cLVEDPLO, GYETIKG e Tov Topéa TV N&N.
Me tov TPOTO OVTOV EVNUEPDOVETOL SLOPKDS Yol TIG
paydaieg eEehiéelg, oAAG €xel Ko TN SvVATOTNTA VO
TIC akolovOnoet kot va Tig dtopopedcetl. Iloapakdtom
AVOPEPOVTOL OPIOUEVO, OYETIKG GCUVESPLOL WE TO
AIIME N&N mov Ba AdBouv ydpo TouG ETOUEVOLG
HVEG:

15-19 Modiov: ADC - NanoCarbon (Chicago)
http://nano.anl.gov/ADC2005

24-27 Madiov: Nanomeeting 2005
http://www.nanomeeting.org

31 Moaiov - 3 Iovviov: EMRS Spring Meeting
(Strasburg) http://www-emrs.c-strasbourg.fr

7-9 Xentepppiov: ICSC — nanoSMat 2005 (Portugal)
http://www.mec.ua.pt/ICSCNM

11-15 Zertepppiov: 19" European Conference on
Biomaterials (Italy) http://www.esb2005.it/

13-15 XZegmtepPpiov: Nanofair 2005 (Switzerland)
http://www.nanofair.ch/wDeutsch/messen/nanofair
/wEnglisch/04 besucher/home/home.asp

(Belarus)

To AIIMYE N&N, péocm TV dpacTnploTHTOV TOUL,
nwpoonabdel vo PeATIDVETOL GUVEXDS, DOTE VO UTOPET
VO TPAYLOTOTOMGEL TO GKOTO TOL © TNV “mopaywyn’”
KAVAOV ETICTNUOVOV KoL EPELVNTAOV, MOTE VO KAVOLV
YVOOTO Kol vo Tpombfcovy Tov EATIS0POPO TOWEN
tov N&N omv EALGda, kabhg kot vo tethyovy v



wotun ovppetoyn w™g EXinvikng Tloudeiog ko
Apioteiag pe v meppdriovca diedvn.
Kazpaviong AAéCavipog,
Meromroyioxos Dornig AILM.X «Navoemiotijues & Navoteyvoloyiecn
4° e&ounvo
2. Meydeg owooTdogls maipvel
Navokiipaxa...

Eic.4 «Mokpioeic oc Aiebvég Eminedon Ayppeliopopog
s Kopraxijs, 23/11/2003

17 ®ePpovapiov 2003: Huépa évapéng Ttov
Atemomuovikov - Awpnuatikov  Ipoypdppatog
Metantoylokdv Xmovddv oTlg NovOemIoTAES Kot
Navoteyvoroyiec. H évapén ko poéovov avtod tov —
KOIVOTOUOV Y10 TO EAANVIKG OAAG KOl EVPOTOIKA
ogdopuéva. —  Metamtuylokon IIpoypappatoc
TPOKAAEGE TNV QUECT UTOKPLOT| TOV EVIVTIOV HECHV

Eiwc.5 «Eigfodyy Navoteyvoloyiogy Makedovia tHg
Kopraxijg, 5/9/2004

palikng  evnuépwong. Mia  efdopddo  apyotepa,
EULPOVIOTNKE OTNV TOMKY €pnuePida Makedovia g
Kvpwxng to mpdto dnuocicvpa pe avapopd ot
Novoteyvoloyia Kol GTOVE EMUEPOVG TOUEIS TNG, AALA
Kol ot Qocopio. NG OEMOTNHOVIKOTNTOS TTOV
yopaktnpilel i Novoemotiueg, cuvenakorovbo oe
Kol T0 ovykekpiuévo mpoypoppa. ‘Extote, katd ™
SlapKeln TNG OLETOVG AELTOVPYING TOV UETATTUYLAKOD,
0 TOmog mapakoAovbel TNV emoTNUOVIKT TPOOdO TOV
mpayportonoleitor  péoo  OTOL  EPYOCTHPL TV

SlopyavaTOv TUNHATOV, KaBdg appog
ONUOCIEVHATOV  OVOPEPOVIOL  OTO  EPELVNTIKA
EMTEVYLOTOL KOl OTN OLVOEGST OULTOV UE TNV
TOPOYWOVT.

Apyikd, ot epnuepideg g mOANC ¢ Oeccorovikng,
KOl GTI GUVEYELD, OAOKANPNG TNG YDPaG, dNUoGigvsaY
EKTEVEIS OvVOQOPEG OTIC MO LIAPYOVOES KOl OTIC

OVOUEVOUEVES TEXVOLOYIKEG EQPOAPLOYEG, OTO TPOPUVT
opéAn  mov Bo  emeéper 1M ovdmtvEn TV
Navoemiomnuov & Navoteyvoroyidv otV gyyaplo
TPUYUATIKOTNTO, OAAG Kol otn oebvr cvuPfoin kot
AVOyvVOPIoY] TV EAMVOV  EMIGTNUOVOV — TTOV
€101KEVOVTOL GTOVG TAPOTAV®D TOUELS.

EbAloyo 10 evdiapépov tov TOMOV, AV AVOAOYIOTEL
Kavelg OTL ywo TV €pevva. oto gupl Tedlo TV
Navoemomnumv, apevdg anorteital oTevi] cuvepyacio
petald TOAADV KOl SLOQOPETIKAOV EMGTNUOVIKOV
TOUE®VY, OQETEPOL TPOKLATOVYV  TOALAPOUES Kot
ToKileg epapproyég, ol omoieg ayyilovv oxeddv OAeC
TIg TTUYEG TG kadnuepvig (ong Tov avBpdmov. Xe

onuooievpo g eonuepidog  Makedovio NG
Kvpwxilg oavaeépetor g pe  ypnon g
Noavoteyvoloyiog Ko ™mg Novopnyoavikng
dnuovpyodbvtar  vAkd  yioo  Buoteyvoloyucég

eQopUOYEC. Xe pion ovvtoun HOvo @pacn Yivetai
TPOPAVEG TO EVPOC TWV EMGTNUDV TOV VAVO.

¥e  avoloyo  Onuocievpo TG €QMuUEPIdag
O£660A0VIKY EMICTUOIVETAL 1] OVAYKT TNG TOXELNS
avantuéng e&eldikevpévon  avBpOTIVOL  SUVOUIKOD
o1 XOPO UG, TPOKEEVOL 1 EALASa va «mpoldfet
TO TPEVO NG TEXVOAOYIOGY OTMG YOPUKTNPIOTIK
avapépetal. H Apepwn, 1 Evponaixy ‘Evoon aild
KOl Ol OCLOTIKEG YOPeS, HeTalh GAAwv, €xovv Mon
EMEVOVGEL GNUAVTIKG TOGE, kKot 1) EAAGSa kodeiton va
TOPAYEL EMGTAUOVEG, KOVOLS Vo GLUUBAAAOVY GTNV
TOYKOGULOL EPELVE, TPOCEAKVOVTAG KOl dLUTNPOVTOG
0, avTioTOWO KEPAAOLD OTOV  EAANVIKO  YDPO.
Emmléov, 1to  emkeipeva  0o@éAN  omd  TIG
VOVOTEYVOAOYIKES EPAPHOYES £XOVV NON TPOGEAKDGEL
TO &VOLLPEPOV EAMVIKDV EMLYEIPNCEMY, GLVETELN
TOVTOL M dwpkdg  avéavopevn avalntnon Y
eEedkevpéva oteéyn otovg gv Adym Toupeig. H
Evponaiki ‘Evoon mpowbel Mon €va evnuepotikd
QUVALAGO0 pe Titho “Nanotechnology: Innovation for
tomorrow’s world”, pne o160 TV EVNUEPMOOT TOL
gvpomaiov moiitn yio ™ Navoteyvoroyia kot Tig
KOOMUEPIVES EPAPLOYES TNC.

Méow ¢  évapéng tov  Metamtuylokon
[poypaupatog, 0 TOTOG €pepe 10 UN-€EELOIKEVUEVO
EMMVIKO KOWO OE EMOQPT HE TO OVIIKEIUEVO TG
Navoteyvoroyiag. [ToAd ypryopa oOpwmg, n mpocoyn
TOL TOMOV oTpdPnKe o1l e&ehilelg mov GLVVOdEVOLY
&V TOpaAAA® TN Asttovpyio TOL METAMTLYIOKOV KOl
0TI TPOOTTIKEG TTOL dlavoiyovtol PESH amd CLTAV.
10 1éhoc TOL dlov gtovg, M eEnuepida
AyyeMo@opog g Kvprakilg onpocievoe keipevo pe
Oépa ™ Siebvn  duwdkplom  TOL  EVPOTATKOD
gpevvntikov wpoypdppatog ISOTECH, tov onoiov to
GUVTOVIGUO KOl TNV ETIGTNUOVIKY &ubdvn &iye to
Epyaotipio Aentav Ypeviov — Novocvotpdtov kot
Navopetporoyiog (LTFN), pe ™ ovppetoyn &vog
YEPUOVIKOD VOTITOVTOV, 000 EAANVIKOV KOl TPLOV
EVPOTUIKAOV ETAPIDV. LTIV EPELVNTIKY OUASH TOL
£pyaoTnpiov GUUUETEYOVV Kol TE00EPIC
UETOUTTUYLOKOT POLTNTEG,.



Y10, péco tov 2004, omv dw  epnuepida,
dnuootevtnke Keigevo pe agopun T deEaymyn
nuepidag pe O0éua “Or mpdTor améporrol, elinvika
JiKTVA KAl TPOORTIKES”, OTO WAool TNG Omoiog
TOPOVCIACTNKAY Ol  OWAMUOTIKEG EPYACIES TOV
TPAOTOV  OTOPOIT®YV  TOV METAMTLYOKOD KOl Ol
televtaieg eEeMiéelg otic NavOemIOTANES KO TIC
Noavoteyvoroyiec. Apketég amd TG epyoacieg TV
HETOTTUYIOKDOV — QOLTNTOV TOPOVCIAGTNKAY — GE
GUVESPLO KOl Ol LETATTUYLOKOL EPEVYNTES QAAG, KoL OL
vToynelot  ddktopeg mov  gpydloviol  oTo
Epyootpio Navoteyvoloyiag €yovv tnv gukaipia vo
EKTTOVIICOVY  TIG  €PYOCIEG TOVG  GULUUETEXOVTOG
TOPOAANAQ KOL GE SIAPOPO TPOYPEILLLOTO VIO ETOLPIES,
OT®G  ONUOCIELTNKE KOl  OmO TNV epnuepida
Moxkedovio g Kopwokie. Xto0 1010  keipevo
avamtoocovtoal To. mlova wedlo €QUPUOYNG TOV
Noavoteyvoroyiov oty EAAGdo pe éppaon oto
OYETIKE WKPO KOOTOC TOL  amouteitor  ywoo T
dMuovpyic GLVUPDV ETULPLDV.

Ewc.6 «Kévipo Avamroéng g Noavoteyvoloyias to AIIO»
Képoog, 24/08/2004

To Bepatikd diktvo épevvag NANONET amotélece 10
OVTIKEILEVO EKTEVOVG ONUOCIEDUOTOC TNG EQPMUEPIdNG
Képdog, 6mov avalvovrtol LETaED GAA®V 1) TopEia Kot
0l TPOOTTIKEG TOV OIKTVOV, KAOMDG KOl Ol TOPEYOUEVEG
€€ autov vmmpeoieg. I'vetor avagopd otV €01KN
épeuva Yo TNV avamTtuén TV VOVOTEXVOAOYLDV GTN
Bopeio EAAGSa, TNV omoia wpaypatomoince to diktvo
NANONET vy Aoyopiacpd g Ilepupéperog
Kevipikng Mokedoviog. ZnUEIOVETOL EMITAEOV 1)
oAULATOOMG ovénomn oty ayopd TV  TPOIOVI®V
Noavoteyvoroylag, 1 omoio, AVOUEVETOL OTNV TPOGEXN
dekaetio vo eyyilet to 1 tpio. evpd. H “Oeocaiovikn
m¢ Yvoong kot e eE®OTPEPELNS”, OTMG YPAPEL M
epnuepida EigvOepotomia, £xel 1M 0éoet Ta Oepéha
Y TNV €vEPYO EVOMUATMGN TOV TPOIOVIOV VTGOV
OTNV EAMNVIKY] ayopd.

Ymv  epnuepida  Amoysvpativil ™  Kvupuoxig
aodIdoVTaL UE YUPOKTNPIOTIKO TPOTO Ol TPOGOOKiES
OV VAAPYOVV Y10 TIG HOKPOTPODECHES TOPOYES TMV
Noavogmiomnuov kot g Noavoteyvoloyiog oTov
avOpomo. “Evag adpoatog @UAKES — dyyelos TOov
avOpamov” Ypapel 1 OMUOCIOYPAPOS, Kol TPOXWOPQ

OTNV AETTOUEPT] TEPLYPOPN TOV TPOIOVI®V 7OV
opapatifovtor ot emotyuoves.  Onwg  Oupmg
gMoNUiveTal o010 ONUOcievpa, KAmowW Oomd T
wpoiovta tng Navoteyvoroyiog Mo KuKAo@OpOVV,
eva M TANBdpa avt®v Tov Ba TpokHhyovy Ba Kpatdst
Covtavd to evdlapépov Tov TOHTOV — Kot OAMV HoG —
Y10t TOAAG poVLaL. ..

Ew.7 «Evag adparog pviokog — ayyelog tov avBpomovy
AmoyevpaTivij tng Kopraxijs, 6/3/2005

Nriko. Mopivo,

Merarroyioxn Poitipio A ILM.2. «Novoemiotijues & Novotegyvoloyiecy
2° e&ounvo

3. Scaning Probe Microscopy octo LTFN

Ot dpaotnprotnteg yopo and Texvicég Mikpookomiog
Yapwong Ateyéptn (Scanning Probe Microscopy-
SPM) &Eexivnoov oto Epyoaotipio Aentdv Ypeviov,
Noavoovomudtov & Navouetporoyiag — LTFN, to
OOwonmwpo 2003, otav eykataotddnke TO TPAOTO
SPM, and v etapeian “NT-MDT, Molecular
Devices and Tools for NanoTechnology”.

Ewe.8 Solver P47 SPM~ Ex.9 SPM probes (opBoycwvio

& prywviko cantilever)
Epsgovntéc kau ypnoteg TV SUVATOTHTOV TV
TEYVIKAGOV  eivar ot Ymoynolot  AdGKTOpEC,
I'paforiong Xpiotdépopog & Kaoccsafétng Zmupidmv,
kot o  Merartoylokdg  Dountig  Mntoaxkdkng
Kovotavrivog.
To dpyavo apywd enétpene 11 eENg Aettovpyieg:
» Mikpookonia. ATOpIK®OV Avvapemv (Atomic
Force Microscopy-AFM): H apyn Aettovpyiog
PBaciletonr omv  aviyvevom (sensing) JLVAUE®DV
EMAYOUEVOV OO TNV EMPAVEIL O &vav OleyEpPTN
(probe), xopTOYPOUE®VTAG £TCL TN HOPQOAOYiD TNg
EMPAVEIOG KOU TNV EMPOVEIOKN TPOYOTNTO TOV
delypatoc.



»  «AKOVGTIKI» Muwkpooxkomia ATOIK®V
Avvapeov (Atomic Force Acoustic Microscopy-
AFAM): H dvuvatémra ovtig TG  Aettovpyiog
mapéxetor pue po extra cvokevn (Ewk.14), n omoia vrd
TN O1€yEPOT EVOAAAGGOLEVOL PEVUOTOG OTMULOVPYET
OKOVOTIKG KOpaTo Tov dtadidovtal oto deiypa. Kabdg
0 O1EY€PTNG TOV WKPOGKOTIOV PpiokeTol oe emapn Le
to dglypa, m toAdvioon otnv omoio TiBeTon eivan
GUVEPTNOT TOV UNYOVIKOV O10THTOV TOV JEYUATOG,
TIc omoieg, pe avtdév TOV

TpomO, pumopet vo,
KaToypayet.
» Tpanela Yynig

Ogppoxkpacioc. Me avtdv
Tov 1pémo eacporiletal M
dvvatotnta Béppovong Tov
deypdrov g 130°C ko
dtepedvnong TUYOV
OALOYDV TOV TPOKOAOVVTOL
0T OOMU] OE  OTOUIKO
eninedo (Ek.16).

pot avepadpmon Tov
opyavov €yive ToV
lavovdpro 2004, katd v
omoia TPooTEdNKE 0
akolovBog eEomMapdc:

DOPOYOVWLUEVOD AVEpaKa,
(a-C:H) (Ix1um)

0 Bdéon yw perpiosig

Yyninig ALWOKPITIKIG -
IxavotnTog (High- Eix.12 PET(5x5um)
Resolution Base) pe v

avticToym KEQOAN

YEVIKNG xPNoEMS

(Universal Scanning Head): Mg t ypfion avtig g
véog Tpamefog yivetal QKT 1 ANYn EKOVOV UE
OLOKPITIKY IKOVOTNTO, TNG TAEEMC TOV LEPIKOV nm,
Om®G Yo Tapdderypo pmopodv vo dtakpldodv aTEAELES
TOTOoVL “step”.

0 Liquid Cell: IIpokertan yio éva kielotd kel T0
OTmol0  EMTPEMEL  UETPNOEL; ©E LYPO  TEPPAAAOV
(Ewc.15).

Eiwc.14 AFAM  Eix.15 Liquid Cell ~ Ew.16 Thermal

Stage

H 0éon t0v SPM TgVIKOV 070 E£PYOECTNPLO
xapaxtnpiopov Tov LTFN

Ta 0@éAN amd T YPNHON AVTAOV TOV TEYVIKOV MG TOPO.
vipéav  moAld. H  ypion O  ©¢
GUUTANPOUATIKY, TPOG AAAES, TEYVIKT] TO KaO1GTA KATL
mopanmdve omd avoaykaio. ITo ocvykexpiuéva, g
OpYOVO TTOV YPNCIUOTOIEL UNYAVIKO OlEYEPTY], UmOpEl
VO UETPNOEL  VOVOUNYOVIKEG 1010TNTEG Kol v
ovvdvaotel pe to Nanoindenter, yio apeidpopo Ereyyo
KOl GUYKPLOT TV OTOTEAECUATOV.

Eixc. 10 Aemto vpévio auoppov

Emmiéov, emedn po amd 11 Pacikég 1010TNnTeg OV
petpoviar pe AFM eivon n empavelokn tpaydnra,
Umopel ®C TEYVIKN VO SOVAEWEL TOPAAANAO, UE TIg
axtiveg X. Zvykekpévo, mn okédaorn axtivov X
(Xray Diffuse Scattering — XDS) eivor pio teyvikn
OV OlvEl OMOTEAECHATO  YlOL TNV ETIPOVELNKN
TPOYLTNTO Kol £TCL UTOPEL AVTEG Ol OVO TEYVIKEG VL
«OVTOALALOVV OTTOWELS.

Daivetar Aowmdv OTL 01 TPOEKTAGELG TOL OPYAVOL KO
= . m @ n edon

oy = | TOV, EMTPEMOLY
‘_,’,

v - ovvdvacuévn
1 Q’

¥

: xpMon  Tov  pe
| GMeg  uebBddoug
B Py . XOPAKTNPIGHLOD
SN 4 oote TEMKG  TO
N ‘ ATOTEAECLLOLTOL
OV  TPOKVTTOLYV
glvar mo axpipn,
a&omota Ko

TEKUNPLOUEVOL.

Ewx. 11 Plasma Treated
PC(2x2um)

(x| Ipoontikég 7OV
OVOiyovTOl UE TO
SNOM

H EMOLLEVN
«Ekpnén

. ‘ avapadpiongy

- TV TEYVIKOV
Eix. 13 Phase Image ano SPM 61O

Human Serum Albumin Epyootipio
‘HSA)/a:C-H (1x1
(HSA)/a: C-H (Txium) LTFEN &g %o

yivel. TIpokeTol ylo o ETEKTOOT TOV SUVATOTHTOV
TOV 0€ HEAETN OMTIKAV 1310THTOV. [0 To GKOTO AVTO,
ayopaotnke 1o cvotnua Scanning Near-Field Optical
Microscope (SNOM).

To SNOM avrkel miong oTn YEVIKN KOTNYopio TV
SPM, pe «xOmoleg JSapopomoIncel; acpouimg. O
aVIXVELTNG TAEOV Oev &ivol €vag OmAOg UNovVIKOG
deyépnc, aALd

W10 OTTIKY Vol 1] 0ol QEPEL PG GE 10, TOAD UIKPT|
MEPLOYN TOL OElyHaTOG, TNG TAENG TOV UEPIKOV
dexadwv nm. H 1dwtepdmtd tov mov 10 Kdvel
AVTOYOVIOTIKO OTN VOVOKAIpOKa €ival 1 OTTIKH TOV
Kovtivov 7edlov, pe TNV  omolo  amOTPEMOVIOL
eowvopeve,  mepibloong Kol Oplol  OLOKPITIKNG
IKOVOTNTOG TOV OQEIAOVTOL GE QUTY.

Avamoonacto tpuiua tov SNOM eivor 10 Omtikd
Mikpookomo Olympus. To pikpookoémo  avtd
e&umnpetel 11¢ tpelg Paocikég Aertovpyieg Ttov SNOM,
ol omoigg givor ot e€Ne:

1. Avaxkioon (Reflection), xotd nv omoio n
avakA®dpevn amd to dgiyua, 6éoun, divel TAnpopopieg
Yoo TG OmMTIKEG  WOTNTEG NG EMPAVELOG.
Xpnoluonoteital, ETOUEVOS, Y10, Ad10POVT] SETYLOTA.
2. Adevon (Transmission). Xtnv nepintoon avt
0l OTTIKEG OLOTNTEG APOPOVV KAl TO ECMTEPIKO TOV
VAoV (Oyt uoévo TNV empdveln) omdTE TO OElypa
TPENEL VAL €lval S1oPOVEG.



3. ®0Oopwopog (Fluorescence): H  dvvatdmra
@Boplopoy TapéyeTol Kol OTNV OVAKAOOT Kol GTN
diélevon.

To ontikd pukpookomo Olympus eivar eEomAiopévo e
wo CCD camera kot €xer T dvvatdTnTe, Vo
AELTOVPYNGEL KAl LOVO TOV, YOPIC amapaitnTa va yivel
ypno1n tov SNOM.

fﬂj

Eix.17 Ntegra System Ewx. 18 SNOM & Oruko
Mikpooromio Olympus

Ylké mov pehetovron pe SPM

H mowdio teyvikov kot eEaptpdtov, Tpoceépel )
duvatdtnTa €pevvag Ge Vo HEYAAO €0POG LAIKOV.
‘Etol, m «ykapo» meptiapfdvel ovopyava vpévia, yio
HEAET TOV  VOVOUNYOVIKOV TOLG 1010THTOV Kot
wotteg mpoéceuong oe avtd (Ewc.10). Eméktaon
OVTOV TOL €I00VG PETPNCEMV YIVETAL GE TOAVUEPIKES
puepppdveg, ot omoieg eivor vikd mov ypnlouvv
1WO1{TEPNG TPOGOYNG L0 TTOL Eival EVAAMTO KoL UTOPET
evkodlo va kataotpagovv (Ew.11-13). Emmiéov,
KOVOTNTO VO YIVOVTOL LETPNOELS GE VYPO TEPIPUALOV
pe 1o Liquid Cell mpooc@épetl 1o mAovEKTNUHO LEAETNG
Boroyik@v SelyUdT@V 6TO0 PUOIKO TOLg TEPPAALOV,
STNPOVTOG £TGL T AELITOVPYIKOTITE TOVG.

Me 10 véo ovotmua, SNOM, mov ovopévetor vo
eykatootofel 0TO €PYAOTNPLO, Ol OMTIKEG WETPTOELS
Ba emkevipwbovv og Proroyikd dstypota (Le 1 yopig
@Bopiopd) aAld ko o€ moAvpep| 6mov Oa pmopel va
peietnOei n OTTIKY TOLG ATOKPIOT OTH VAVOKAILOKO.
Télog, Ba kataotel dvvatd vo diepevvnBel 1 onTIKY
ocuumepPlpopd.  vavodoudv (n omoio. cvumepLPopd
EVOEYETOL VO €IVl EVIEADG SLOPOPETIKT OO OVTH TOV
avtictotywv bulk vAiK®V).

MehlovTika Pripota

Televtaio otdo0 peydAng avafaduiong Tov opydavov
OVOUEVETOL VO OTOTEAEGEL 1) OlELPLVGT TOV GTO
YOPOKTNPIOUO MAEKTPIKAOV 1O10THTOV VAKAOV, OmMOTE
A éov Ba dabétel ko Asttovpyia Scanning Tunneling
Microscope. [ivetar €161 éva  1oyvupd ocvOTUA
TOAMOTTANG XPNONG KOl GUVOETOV AEITOLPYIDOV TOL
OLGLOGTIKA «ayYilE TO VOVOKOGLO.

Mpuroaxdkns Kwvorovtivog,
Merarrvyioaxos Portntiic ATLM.2. «Navoemotiues & Novoteyvoloyiecy,
4° e&dunvo

4. FLEXONICS Project

For many years the revolutionary silicon technology
ruled over industries and patents, fast and compact
PCs, electronics that make our life easier, renewable
energy devices etc. But silicon has its own potentials.

Today it has reached its lower limits, making
scientists and industries to look for a better and
cheaper technology. A technology that can handle
with people’s needs.

Flexible electronics seemed to be a good solution to
silicon problem giving, theoretical at least, devices
that can be more functional and much cheaper. It is so
attracting to have a display panel that can be rolled
and placed inside our briefcase. Many laboratories
have demonstrated devices that wuse flexible
electronics. So the next step is the commercial
application of all these. But there is a real big problem
that has to be solved. Flexible electronics brought
forward the problem of encapsulation. Oxygen and
vapor permeability results to degradation of the
devices giving them small lifetime and making them
unproductive. Flexible Electronic Devices (FEDs)
will have a major impact on our daily life given that
we will manage to encapsulate them into transparent,
ultra-high barrier, flexible materials, which provide
protection against oxygen and vapor, long-term
stability and endurance. The realization of such
materials, compatible with roll-to-roll (r2r) production
processes will allow effective large-area FEDs
production (Ew. 19).

® O 0O @

Substrate Barrier

Electrode Semiconductor E Iectrode
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Eix. 19. Roll-to-roll production of OPVs

That’s the main driving force of the project called
FLEXONICS. A European Commission funded
project, coordinated by LTFN with the participation
of other two research institutes and six European
industries. Flexible, customized opto- & electronic
devices (FEDs) for communication and visualizing of
information, and for generation of electricity through
renewable sources (based for example on organic
light emitters —OLEDs and organic PV modules,
respectively) will have a major impact on our daily
life. While there have been numerous research
projects dedicated to the fundamentals & to the
performance improvement of single OLED & OPV
devices, little research was undertaken to provide
industry with the necessary material systems and
processes to allow the cost-effective production of
complete FEDs. A missing process step, essential for
the development and reliability of FEDs is their
encapsulation into a transparent polymeric medium



that will protect FEDs against atmospheric oxygen &
water-moisture, which are harmful for their
performance & long-term stability. Also the
appropriate flexible materials, which exhibit the
required exceptional barrier and optical properties, and
are compatible with a large scale encapsulation
process are not available. This is a severe gap as these
innovative products can only exploit their full potential
if produced on flexible substrates by large scale roll-
to-roll (r2r) conversion processes, using polymer films
in rolls up to 3 meters of width and some km of length.
Single polymer films exhibit the highest permeability
values (upper right), and are just sufficient for food
packaging applications. The deposition of one single
inorganic layer increases their barrier by more than 2
orders of magnitude. This leads to the indicated
industrial high barrier standards presently achieved for
transparent flexible materials via r2r processes.
Experimental combinations of different functional
layers allow for an improvement of another factor of
1000. However, the requirements in oxygen & water
vapor transmission for FEDs ask for values lower by
another 3 orders of magnitude. These cannot be
obtained by any of the current r2r processes.

To overcome this deficit, FLEXONICS will develop
the required material systems, processes & their
process control for the production of transparent
flexible encapsulation materials for the new generation
of FEDs, with emphasis to the ultra-barrier films, and
will link the traditional r2r polymer film conversion
industry & current optoelectronics industry.

(Source: Siemens)

The first meeting of FLEXONICS took place on
March the 7™. At this meeting the partners of the
project discussed and placed the first goals of
FLEXONICS. They agreed that the main objectives
of the project should be the following:

a. To develop novel ultra barrier material systems in
multilayer form (with individual layer thicknesses of a
few nm), consisting of preferably not more than 2
pairs of functional layers. In addition, the layer
systems have to be highly optically transparent in the
visible spectral range for OLEDs and in the NIR - UV
range for OPVs.

b. To establish physical and chemical processes
suitable for the deposition of ultrahigh barrier layer
systems and to adapt the appropriate r2r processes
(with process speeds up to 5 m/sec) for large scale
production. In order to achieve the required properties
of the multi-layer system, the properties of each
individual layer have to be monitored & controlled in-
line.

¢. To develop new optical sensing techniques with
sub-nm resolution to probe organic/inorganic layer
and interfaces, and product functionality in msec time,
and to integrate them into r2r processes in order to
guarantee maximum uniformity in the intermediate
and final product properties.

Somebody might wonder, after all: Why do you
make all this discussion about flexible electronics of
such a great deal? Are they so important in our lives?
Is this the future of technology? The answer in every
question is far too easy. First of all technology means
commercial applications, resulting to industries. The
market of optoelectronic & electronic devices is one
of the most rapidly growing sectors in today’s
industry. Related manufacturers of materials and
process & monitoring equipment for different
industries (Displays, Solar Energy Devices) & their
suppliers (mainly SMEs) are presently covering
about one million of direct working places. The
expected turnover for PVs, flat panel displays on
rigid substrates following TFT, LCD or OLED
technology will be more than 80 G€ total in 2006
(Taiwan-based Photonics Industry & Technology
Development Association - PIDA). The market of
OLED displays on rigid glass substrates will grow at
an annual rate of about 100%, to reach ~2 G€ by the
year 2006 (PIDA). The production technology for
OLED displays on flexible polymer substrates
through r2r technology will expand this already
flourishing market towards a series of new
applications, resulting to a turnover as high as 10 G€,
just for flexible FEDs relevant to FLEXONICS, out
of the total market of 80 G€. PV devices are another
fast-growing sector of optoelectronic industry.
According to recent studies from Greenpeace &
Sarasin Bank, the world PV market on rigid
substrates will overcome 1000 MWp/a by 2005 (6
G€). For the outstandingly stable market, a further
annual growth of 15-25% is expected. Again, the
introduction of flexible PVs produced by 12r
technology on polymer substrates will substantially
expand the market far beyond the figures foreseen
for rigid PVs.

Considering all these, FLEXONICS project will also
give the opportunity to several postgraduate students
of the N&N to be involved with scientific and
technological cutting edge subjects during their thesis,
providing the necessary funds.

Matenoglou Grigorios,
Postgraduate student “Nanosciences & Nanotechnologies”,
4™ Semester
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