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TEXHUIIECKO 3AAAHI{E
(rexnuuecKa creurQunaqun)

3,A IIPOBEX,IAIIE HA OTKPNTA IPOLIEAYPA 34

B:b3rArAHE I{A OEIIECTBEHA nOPbr{KA C TIPEAMET:

"AOCTABKA T4 BbBEXAAIIE B EKCTIJ'IOATAIII4fl HA
yCTAHOBKA 3A XI4MI4qHO OTi'IAIAHE OT TA3OBA @A3A C
IIJ'IA3MEHO CTIIMyII{PAHE HA |PA@EH Ul BbIIEPOAHII
AJIOTPOIU (PE C\'D)*

3.A IIHCTIITyTA IIO 
'DII3I{KA 

HA TBT,PAOTO TflJIO-EAH'
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I. BT,3TTOXI'ITEJI.

IrHCTl{rvT fio oI43I1KA FtA TBbPAOTO T.flJIO -EAH, B:bJlfAPIlt

II. MSCTO HA I43TIbJTHEHI,IE.

I.{HCThTyT flo oH3l.{KA HA TB-bPAOTO T-flJrto -EAH, EbnfAPl4t

III. CPOK HA II3IIT'JIHEHI4E'

Kpafinurr cpoK 3a Ii3rIT,nHeHrre Ha Hacros lara o6ulecrBeHa nop,r'qra

rloalrrrcBaHe Ira AofoBopa. cpor<lr sa Ii3rlGJIHeHIre ga nopT'rrKaTa

MOr{Ta)I{, BbBeXAaIIe B eKcflIoaTalln.fi, o6y-reHlie Ha cIIeu[aJII{CTI'i Ha

rIrJIaTa AOI{yMeHTaqr4t Ha BT,3nox(I4TeJIs

e ogeM Meceua, cJIeA

BKtrroqBa: AocraBKa,
BAH u npeaanaue ua

IV. OEIIIA I4HOOPMAIII4q

IlpeAuelrr Ha HacTorrqa.Ta 06 IecrBeHa nopT,rlKa BKJITOTIBa "[ocraera, u Br,Be]KAaHe B

eKcnJroaTalluf Ha ycTaHoBKa 3a xI4MI4qeCKO OTJIaraHg oT fa3oBa $a:a c na:ueno

cTI]MynI.IpaHeHafpaoeHIIBbrnepoAHI'IanoTpoIII4(PECVD).3atr4HcTuTyTaIIosIi3I]KaHa
TB6pAor; T[no-EAH. 3a ylecHeur.ie B AoKyMeHTaIII{tTa (ycra*oB*a 3a xIIMI4qecKo orlaraHe

o'r ra.:ona Sasa c IIJIa3MeHo crrlMynr{paHe Ha rpa$eu Ii B6rnepoAHr] arorpolu (PE CVD)> ue

Ce I43fl nC Ba (CUCTeMaTa))

V. OEIIII4 I43I'ICKBAHI4fl KT'M CI{CTEMATATA 3A OT"IAIAHE HA

HAHOCJIOEBE.

1 flpegna:na'reurre Ha cr{creMara

Ilopsurara e 3a AocraBKa Ha PE CVD cucreMa 3a orlaraHe Ea rpa$eH I{ BsrnepoAHli

uanorpt6li npri rloull)r(eHo Hartraue. CVD e npoqec Ha orJraraHe or lpeKypcop B ra3oBa

sa:a,raroTexHoJIofIIgTano3BoJI'BaoTJIaIaHeHanoJIIlKpvgTa]IHI]I4aMopsHvcnoeBe.
cucreuarara, KorTo rqe 6:rae aocraseHa e Heo6xoAuMa 3a nolyqaBaHe na rpa$en Il

BT,fnepoAHIInauorpl6u,KoI'IronpeAcraBJIJIBarBHAMoHoItplIcra'rIHI]crpyr<rypre'T'sii
r{aTo r{3pacTBaHero na rpa$eu r4 B6fnepoaHll naHOrps6tl II3IICKBa BI{coKa reMneparypa

ua cy6crpa:ra, oc[ryptBaHero Ha IIra3MeHo crl]MynupaHe Ha lpoqeca (PE) ue no3BonII

[oHI4xaBaHe na pa6orHtlre reMrreparypr{ 11 la3lror3BaHe Ha BaKyyMHa rexuororfirlHa

ycraHoBKa, uspa6oreua or nepb)I(AaeMa croMaHa'

VI. I43I/ICKBAHIdJI Kr,M TEXHI4TIECKATA CIIEIII4.DI4KAUI4q, CBOfr CTBA

14 KAqECTBA HA CI4CTEMATA PE CVD



6yr. "I{apmpagcno utoce" 72' 1784, rp' CoQuq 
' 
-tia"'Iraprq,

Ilpoenr: ,,floeuuaeane Ha KanaqnTera ua llucrnryr no Qu:lrxa Ha rBbpAoro rflJro - EAH n

ob,racrra ua lrnoro$yunqlloHaJIH HT€ nanocrpyrrypu"
INERA 3 16309 FP7-REGPOT-2012-2013-1

1. Cucrerrlara rpt6Ba,Ea ocl4rypsBa MI4HIIMyM 2 npoqeca: orJraraue Ira rpa$eH Ii [on1n{alalre

Ha B brreponHl'l HaHO-rpb6H.

2. Pear<quouua rauepa

- ,{a ocr{ryprna xourpo:r ua revneparypara or 1 8' ao 1000oC no IroKa3aHllt Ha KoHrpoJIHara

repuo4nofira, Koero Aa ctorBercrBa Ha 800'C 4eficrnnrenna reMleparypa Cncrelrara

Aa [o3BontBa HaArpa]K,4aHe 3a [OAAspxaHe Ha ae[crBI{TeJrHI{ TeMrlepaTypz ',4o 
MI{HrrM}M

1000'C unu no- BncoKn or 1000'C.

- [a ocurypxea paBHoMepHo 3arpqBaHe Ha rJIacrI'IHa or 4 I4Hqa c nocrosHHa cKopocr ]Ie no-

MarKa oT 3000C/uur:yra. --MaxcuMa[eH pa3Mep Ha o6pa6orBaHaTa rJlacr]4Ha:t MI'IHI4MyM

4 un ta.

- Epofi rra HarpeBareJl tire: M HITMW 4 HarpeBare,lq

- ,{a npureNaea fa3oB aylrr sa [oAaBaHe Ha pa6orHrrre ra3oBe'

3. BaryylrHa rauepa

_ Baxyyunara xalrepa rpn6ea Aa e oT HeplxAaeMa croMaHa - TecTBaI{a c xelll,teB

rerrencKarer (uareuxa no-ualra or 10-9 Torr l/sec).

- Ox,rarraage Ha BaK) yMHara Ka\'lepa - BoaHo .

- ,{on:srunreren 06e3onactBaul xonreiiuep, noKpfiBauI BaKyyMHara KaMepa - 06opyABaH c

c:boTBeTHara BeHTalIaul4oHHa cI4CTeMa 3a acll{paquq.

- 3aKrrc-rurerHo oxJlalr(AaHe Ilpeal{ pa3xepMerli3upaHe: c BpeMerpaeHe 30 ivruuyru or

renneparypa 800 "C.

4.,{pyrv 3aA:bnx(I4renHl.r u3l4ct<BaHuq:

- Ml.rnlruyna 6 saxpannauu JIHHHu c r(oHTponupau]I{ ycrpoilcrea 3a MI{FII4MyM 6 eI'IAa ra3oee:

Mr4HnMyM 3 rconrpolepa ira IIoroKa c ABo[Hx BxoaoBe.

- Tp:s6na pa3BoAKa or HeptxtAaeMa croMaHa c WCR $urtlnra recrBaHa c xerlleB

TeqencKa I er.

- I4suepnaue Ha HarqfaHeTo no BpeMe Ha fipoqeca c Bar(yyMMeT6p, I43MepIiTeI flupanu ullz

fluesoceuop, e o6xsara 2 - 200 mbar.

- AgTONaaTr.IqeH KOHTpOJI Ha KJIaIIaHLITe Ha 11OM11aTa ra'Ua ra3O6a,laCTa 3a IIe.]It4t IIpOqeC,

BK.IIIOTMTEJIHO 14 3A PA3XEPMETI{3I.IPAHETO.

1784, rp. Cor[un , Br,rraPur,
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- He no-uamo or 4 TepMoABoftKI'I 3a KorpoJr Ha reMfleparypara Ha [poqeca'

- Kpaeu BaKyyM Ha crrcreMara - He rIo-BHcoK or 0 1 mbar'

- Ilna3MeH r.t3TOqHr.iK: [ocTo{HHOro(oB c HoMI{HaIHH napaMeTppt 800v' 24, tl

RpoueHm.rnororoi c s:b:MoNHOCT 3a perynLrpaHe Ha qecToTaTa -B aoJIHI.{gT rpaii na HF u

B o6nailTa Ha 3ByKoBI{re qecrorlr c MorIIHocr 1 xW'

5. Xapayepuu 6:roxilPoexu:

- npx Harljq]ae Ha Boaa:

- 3a 3arBapqHe I4 nplr [peBl]rnaBaHe Ha MaKCXMa"[Hara reMlleparypa Ha BaKyyMHara KaMepa'

- HaJII{qrre Ha roraJlHu anapuiinu cT ol 6yroutl.

il IIOAAP6}KKA HAVII. U3UCKBAHI{q
CIICTEMATA.

KT,M EE3OIIACHOCTTA

1.

2.

1. Cucreuara rpr6na aa vMa 3aurureH Moayn 3a cnelrlHo cnupaHe, 3a Aa npeAorBparli pl{ctl

oT floBpe,la nJIL 14 HU]i,[eHT

2. Jlecra noaApGXKa noqficrBaHe Ha clicreMara.

V[I. II3I,ICKBAHuq KT,M KOHTPOJII4PAHE HA IIPOIIECA HA OTJIAIAHE.

Itorunrcr-sp tl/lllu xourponHo ycrpoicrBo, c'bc c:borBerHI'ITe rr'IueH3r'l'

Co$ryep 3a KoHrpon u ynpaBneHrre Ha npouecure.

IX. I{3I4CKBAHI{'I KT,M IIHCTAJTI'IPAHE, OBYTIEHI4E I4 PABOTA HA PE CVD

CIICTEMATA.

1. 3an.6:rxrentae 3a fipeaocTaBs]le sa aerafi,rsa uudloprrnaqnl 3a H3I4CKBaHI'IqTa K6M:

noMelIleHlre, 3axparrBaHe lr Ap., orHacsrqlr ce Ao riHcranr.rpaHero Ha o6opynBaHeTo. BcqKo

orKnoHeHl.ie or [peABapI{TenHo npeacraBeHure cuerluQlrraql4lt, Koero Mo}Ke Aa AoBeAe ao

npeycrpoficreo rue 6:rAe 3a cMerKa Ha aocraBqllKa.

2. I4nC'ralUpaUeTO Ha CI{C{SMaTa Aa BK1IOqBa npOBeI(AaHeTO Ha eKCIIepI4M9HTaJIHU TeCToBe l{

ouaraue Ha rpa$eu, npoeepxa Ha BcHrrKr4 gerafi,u.r r{ rqxHoro lpaBl.lnHo tpyutcl-1t1oul.ipaue u

cr,orBeTHo pefynupaHe.

3. Ocurypleaue Ha aBa nT,jrHll KOMnreKra TexHr{qecxa aoKyMeHTauIts: uHcTpyKIII.Tq 3a

oneparopa u LiHcrpyKul4.s 3a noApb)I(Ka, Ha aHrratcKu e3uK'

,6rrrapnn,



6y,r. "Ilapurpaacno uroce" 72, 1784' rp. Corfua , Er'.nrapnn,

Ilpoexr: ,,floeuuraeane Ha Karlaqurera ua I{ucrnryr no Qu:nna Ha rBbpAoro rqro - EAII e
o6,'Iacrra Ha ruHorot[ynrcqnoxa,rrurre uanocrpynryplr"

INERA 316309 FP7-REGPOT-2012-2013-l

4. ,{a ce npeAocTaB{T leKnapaqnlt Ha c6oTBeTCTBr4e Ha CI.iCTeMaTa C OAO6peHI{ CTaH,4apT\4 (OT

nponlBon reflg. aKo yllaclHllK'b't e caMo aocraBqHK.)

5. ,{a ce npe4ocraBLI qqrocrHo oIlItcaHI{e Ha AocraBeHoro o6opyABane

X. IAPA}iIII4OHEH CPOK HA CIICTEMATA

1 . lapanquonnlltr cpoK Ha cl'IcreMara rpt6Ba aa 66Ae- Mr'lHIlMyM I ro4una.

2. B panmure Ea npeAnoxeHus rapaHrlfloHe.H CpOX, I4:nrlHUrensr I.i3BT,pIxBa 6esnJlarHo

' orcTpaHsBaHe Ha Bcr{qKu AeoeKrt4, rlposBeHr{ B fapaxqrloHHll{ neplloa, rrpl'IApyxeHri

cKoHcynTaIIII'IIB'btse)ItAaHeBeKcII.]IoaTauu'cneApeMoHT.ncporc'oupe4e,'Ieuor

Br,gnoNliterg.

3. I4Sn.6IHr4rerrT LI3BbpIIIBa ,IeftHOcTltTe e r.2 Vpe3 KnrOqOBI4 CnellIjaJIuCTl'I, KOItTo Ca

ceprv$n{lrpanu or npol't3BoArrre,lg Ha cllcreMara

4. 3aA:snNeHue sa cneArapaHllrlouno o6clyrreaue MITHI{M}M 5 roAunu.

XI. IIPI4EMAHE-TIPENABAHE HA IOTOBATA CI{CTEMA:

1. l4sntrHurersr npeAaBa, a Br,gloxurelgr npHeMa lI3BtpDIeHara pa6o'ra c nplleMo-

npeAaBareneHflporoKoJl,cGrr:bTcTBaHOTITpOTOKOJII'iT934r43TrIdTa]JId{'HaCI'ICTeMara.

2. tr4:nr,prunane Ha nplleMareJleH Tecr:

2.1. Or:rarase Ha 2 cros rpaoeH u xapaKrepl43l'Ipar{ero I-lM c Pan'ralloea cnextpocKonl4t.

2.2. Ouesxa Ha KaqeorBoro Ha orro)t(eHl'1Te croeBe, qpe3 aHaJlI{3 Ha noryr{eHure D, G rz 2D

rruKoBe B Pavanoeure cneKTpli.

2.3. la 6s7;11 r.r3MepeHr-r none 5 roqKfi or croq. floly.renure Parvranosu cneKrprz 3a BCtKa

roura rpr6ea aa ca noao6Hu.

2.4. Tecroeo onrIIMLI3I4paHe Ita napaMerpl'lTe Ha cucreMara c IIen HaMupaHe Ha pexllM 3a

Hafi -Ka.recrgeno nony.raBaHe Ha rpaQeH.

Cleg rtetpruane Ha rIpIIeMarenHLIt recr Aa ce Aocrr{rue ao gTre(TpI4, B Koliro:

- Aa rlincBa Hantnuo D nr.ir;
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- rxl4plluara Ha G .ttlrHlrtra Aa e He no fonsMa or 1 5 crrl'l 14 Irr4Hr4trra aa e cuMerpl4qeu

nopeHIlI.IaH, 6eg carelur na 1620 cu-r;

- rlipl{Hara HaZD uB\4l\Taaa Ire e tro for.fiMa or 30 cru-l u aa e c qecrora He rIo-BIIcoKa or

2640 cttt'r ; .

- aMnnlrryAara Ha 2D Aa e nose 3 nr'tl no-srzcora o'r G lt'tnuara;

- $opuara tta 2D [a e eAI4Hr{rIeH nopeHlr[aH' a He cyMa or HtKoJlKo EacJIarBalqJ{ ce

nopeHullaHa.

XII. OEYIIEHI'TE HA CIIEqI{AJII{CTII

,{a ce npoee4e o6yuenue Ha none rpnMa crleul4anl4crlt Ha i4@TT - EAH' r rrllcroro ua

AocraBKa, Karo ce npeacraBlr [porpaMa ua o6yuenue c I't3I{cKBaEI{t :a $ynxuuonupaHe I4 3a

rloAApr,xKa Ha clrcreMara O6yueuuero Aa e MrrHI4MyM 3 pa6ornu luu'

tr4sn:sruurers'r Aa rlpeAocraBll aoKyMeHTI4 Ha rl4qara 3a ycnerrluo 3aBtpueuo o6yueHIle'

XIIL MflCTO HA I{3IIT'J'IHEHI4E

Peny6lilrca EtmaPul'

I4HCTI{TyTIIo@i43llKAHATBT,PAOTOT-'IIO-BAH,E.bJifAPI4-'{

I p.Co$ur.6y,r"'Uaprarpaacro uoce ' Nq 72'

YqacrHuutl, [peAno)KI'In]I Texnuqecro flpeano]KeHlie' He c'ba1'p]Kaxro nocoqeHl{Te no-fope

.4aHlrrl, KaKTO I'I flpeano]KeHl{e' Koero He orroBapfi Ha I'I3l4cKBaHn'qra' IlocoqeHr{ B

Texgfiqecroto 3arauflex MeroArrKara 3a orrpeAen.flHe Ha KoMlJIg(cHara oIIeHKa ule 6laar

orcTpaHeHu OT y{acTl{e B IlpolleAypara'

;Ilapu rpagcxo ruoce" 1784, rp' Cor[Nr , Er.rraPnr'


