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TIT,JIHO OTII4CAHI4E HA TIPEAMETA HA IIOPIbTIKATA

3A IIPOBEXAAHE HA OTKPI4TA IIPOIIEAYPA 3A'

BT,3J]IATAHE HA OEUIECTBEHA fIOPbqKA C

IIPENMET:

"AOCTABKA VT BT'BEXAAHE B EKCTIJIOATAIII{fl HA

yCTAHOBKA 3A XI4MIITIHO OTJ'IA|AHE OT IA3OBA

OA3A C TIJIA3MEHO CTIIMYJII{PAHE HA IPAOEH I4

Bb|JIEPOAHT4 AJIOTPOIIU (PE CVD)"

3A I{HCTI4TyTA IIO OII3I,IKA HA TBT'PAOTO TflJIO-EAH



I4HCTUTyT nO OU3I{KA HA TBbPAOTO TtJlO,,lEOPfI4 HAAXAKOB'-EAH
6yn. "Qapuzpada<o ruoce" 72, 1784, zp. CoQ:un ' Eunzaptn,

flpoexr: ,,flonr.ruraeaue Ha Karlaulzrera Ha I4Hcruryr no Su3uKa Ha rBbpAoro r.r:ro - BAH e

o6racrra Ha MHoro$)rrKlll{oHalrHrrre HaHocrpyKTypu"
INERA 3 16309 FP7-REGPOT-201.2-2013-1

I. Br:,roxrare.n

Brg:roNurgr Ha Hacro{rqara o6rqec'rnena ropbqKa e I4HCTHTyT flo OI43I'IKA HA

TB:bPNOTO T'JIO-BAH

II. HalrMeHoeaulle

tt.{octanxa r.r BT'BexAaHe B eKcrrJroarallrrq ,Ha ycraHoBl{a 3a xuMrrrrHo orJraraHe or
ra:ona {asa c nJra3Meuo crI{MyJIHpaHe na rpat}en rl Br,rJrepoaHr{ aJrorponll (PE CVD)"
:a tr4ncruryra no $arzr<a na rer'pAoro rgro-BAH.

III. 0qronanue

Hacroxrqara npolleAypa ce npoBell(aa no ql.I 4, at.l , t.2 or 3Of[.

IV. Onucanue Ha IropbqKara

tt.(ocl.anxa rr BbBe)nAaHe B excnJroarallrrs Ha ycraHoBna 3a xnMlrqno orJraraHe

or ra3oBa t[a:a c n,'ra:lreHo crlrMyJrllpaue na rpat[eu rr BT'rJrepoaHIr a;rorponu (PE

CVD)" ra I4ucruryra no {u:uxa Ha rBbpAoro rq,ro-EAH:

1 . I-{err.t tr :a,4a.ru.

Uer na o6uecrseHara rroptqKa e o6opyaBaHero na la6oparopil.r, B Ko.sro xle ce I'I3BbplIrBa

pa6ora c PE CVD clicreMa 3a orrarane ua rpa$en rl Br,rnepoaHlr aJrorporlu.

3a peall.I:upane Ha nocraBeHara IIen cneABa aa ce perrar nocneAoBareJIHo cne,4gflTe 3aAarII4:

- Aoc'raeKa Ira PE CVD clrcreNra sa ornaraHe na rpaQen Ir BbrnepoAHz a;lorponli;
- MoHTalx e pa6ornoro noMeuleHue, pa3nonoxeHo e I4ncrr'tryra no $lrsI'Ixa na

rBbpAoro rrno (i4@TT);
- MoHTax{ , uacrpoiinaue I4 recrBaHe Ha c}'lcreMara a:ra6oparopntl ycnoBl'i.s;

-TecrBane Ha cI4 creMara [o pea,[Hl{ ra4aun u o6exrlt;
- AeMoHcrpaquu n o6yvenrle Ha c[eIIHaJlr{crr], nocoqeHlt ot Br:lonturelx;
- u3rorBqHe ua norpe6ure:rc(a AoKyMeHTaIII4r (tr4Hcrpyxqilu ta erccn,roaraqux);

- fiplieMo-npeAaBaTeJIHI{ TecToBe;

-fipeaaBaHe I{a clzcreMara, KoHcyMarI4BI4 3a TeCTBaHeTO I4 CBnbTCTBaUIaTa

AoKyMeurallut Ha Blg:rorrurelg.

2. OqaxeaHi{ pe3ynrarll

C o6opyaeauero Ha la6oparopunra lue ce 3B'bpuBar aeiinocrtl c yc]aHoBKa 3a xt4\4fiqHo

orJraraue or ra3oBa $a:a c n:ra,:r,,reuo crliMyJrr4pane na rpa$eu Ir B:srnepoAuli a,rorponu (PE

cvD).

3. llpe4r',rer
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flpeglrer Ha Hacrorrrrara o6qecrBeua nopBqKa (Oll) e ".{ocraBna r{ BT,Be?nAaHe B

eKcnIoaTallus Ha ycTaHoBKa 3a xHMrrrrHo oTJraraHe oT ra3oBa Qara c n,'ra:rvreno
crnMyJrnpaHe Ha rpa{eH H Br,rlrepoAHu a,,rorporu (PE CVD)" :a tr4ucruryra rlo 6n3uKa
Ha rBbDnoro uno-bAH.

4. tr4n$opNra{ur 3a cricreMara

llop:svrara e 3a aocraB(a r{a PE CVD cucreMa 3a orJrarane Ha rpa$eH r-r BtrJrepoAHr{
naHorpl6u rlpu noHrr)r(eHo Har{raHe. CVD e nporlec Ha ornaraHe or npeKypcop B ra3oBa

Qa:a, raro rexHoJrotl4fiTa [o3BomBa ornafaue Ha noJruxpllcra[uu z alrop$nu cloeee.
Cuirevarara, Ko.sro Ie 6:r4e 4ocraeeua e neo6xo4r.rua 3a noJryrraBaHe Ha rpa$eH r.{

B:bfnepoAHrr narrorpl6rz, Kor.rro [peAcraB;uBar Bua MoHoKpncrturHr] crpyxTypri. Tr,ii xaro
Ii3pacrBauero Ha rpaQeH a BtrnepoAHr.i HaHorp66r4 u3r4cxBa Br.icoKa reMneparypa Ha
cy6crpara, ocliryprBaHero Ha rrJra3MeHo crt4MynrzpaHe Ha npoqeca (PE) ue [o3BoJrr.r
noHr.rlr(aBaHe Ha pa6orHure reMneparyplr u Ll3rron3BaHe Ha BaKyyMr{a rexHolrofuqua
ycrauoBKa, u:pa6orena or rreptxAaeMa croMaHa.

TEXHIIqECKA CTIEIII-I@IIKAUI4q, CBOIICTBA I4 KAqECTBA HA PE
CVD CI4CTEMA 3,4' OT,TAfAHE HA IPAOEH I{ BT,IJIEPONHII
HAHOTPT,BI4.

1. Clrcreuara rps6Ba Aa ocrrryprrBa MrrHrrMyM 2 upoqeca: or.lrarane na rpatfen u

noryqaBaHe Ha Bbr;IeponHn uaLlo- rp'u6u.

2. PeaxqlronHa KaMepa:

- !a ocuryplna roHTpon Fra reMneparypara or 18' Ao 1000'C no noxa3aHr.u Ha KoHrpoJrHara

repuo4eofira, Koero Aa c:r'orBercrBa Ha 800'C 4eficrruTelua rgMtreparypa. Cr,rcrelrara

Aa no3BoJr{Ba HaIfpor(Aane 3a noAA6pxaHe Ha geficreurelnrr reMneparyprr Ao Mr.HuMyM

1000'C unz ro- Br.rcoKr4 or 1000'C.

-,{a ocurypaea paBHoMepHo 3arprBaHe Ha nJracrr.rHa or 4 un.ra c [ocroqHHa cKopocr Ee no-

V.

ManKa or 300"C/uuHyra. - Marcuuales pa3Mep Ha o6pa6oreanara nnacruHa: Mr.rHriMyM

4 uH\a-

- Epori Ha HarpeBarernTe: Mt{HH\4W 4 uarpeearerr.

- [a npureNana rasor 4ym :a noganaHe ua pa6orHuTe ra3oBe..

3. Baryylrua Ka\{epa:

- Baryyuuara xauepa rpl6na Aa e or HepaxAaeMa croMaHa -
reqer{cKaren (HaTeqKa no-ManKa or 10-9 Torr llsec.1.

TECTBAHA C XENUEB

- UxnaxlaHe Ha BaKyyMHara KaMepa - BonHo .
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- .{onr'luureleH o6esonacssaq xoureiluep, IIoKpIiBatu BaKyyMHara KaMepa - o6opyaean c

c6oTBerHaTa BeHTaraqItoHHa cucTeMa 3a aclll4pallu't'

- 3arcI}oqutelno oxnaxAaHe npeAll pa3xepMerl'l3rlpaHe: c BpeMerpaeHe 30 Irluuyrtl or

reuneparypa 800 oC.

4. .{pyru 3aAbJl2nrrreJrun ll3ucKBaHul:

- Munul,r1,u 6 :axpanearqll JrllHl4rl c KoHrponuparqu ycrpoficrea 3a MllHllMyM 6 etl4a ra:oee:

MrrHI.iMyM 3 xonrponepa Ha fioro(a c aeoiiHu BXoaoBe'

- Tpt6na pa3Bo,4Ka or Hepall(AaeMa croMaHa c WCR tprzruurz - TecrBaHa- c xeJlIleB

TEIIEUCKATEI.

- I4:uepnane Ha HansraHeTo no BpeMe Ha npoqeca c Ba(yyMMeT6p, II3MepI{TeJI flrpauu uttu

flue:ocenop, e o6xeara 2 - 200 mbar.

- Aeror\4a'tr,r-]ett KOHTpOn Ha KnaIIaH]1Te Ha noMnaTa tl Ua ragO6anaCTa 3a Ilenu.{ lpoqeC,

BK,'ITqI4TEJIHO I{ 3A PA3XEPMCTI'3IiPAHCTO.

- I{e no-ntalrco or 4 'repuo4noiiKu 3a Korpon Ha reMfieparypara Ha rlpoqeca'

- Kpaen BaKyyM Ha cltcreMara - He no-BllcoK or 0.1 mbar'

- llnasMeH r43TorIHLIK: [ocrosHHoroKoB c HoM[HarHu napaMerpl4 800V, 2A, ll

rrpoMeHnuBoroKoB c B]:,3MOXHOCT sa perynupaHe Ha qecTorara B AoJIHld[r rcpai Ha HF n

e o6racrra Ha gsyKoBllre rlecrorl'I c l'roulnocr - 1 xW'

5. Xapayepuu 6rornPoerz:

- IIpfi Haluqlie Ha Boaa;

- 3a 3arBapqHe I4 npri [peBHuaBaHe Ha MaKCI{Mar]Hara reMneparypa Ha BaKyyMHaTa KaMepa;

- Hanr.Iq[e Ha roraJIHI4 aeapuftnu cron 6yronn.

VI. I'I3I4CKBAHI,I{ KT,M EE3OIIACHOCTTA 1I IIOAAPT'XKA HA

C14CTEMATA

1. Cucrelrara tpq6ea Aa r{Ma 3aull{reH Mo.4yn 3a c0eurHo clrl4paHe 3a Aa flpeaorBparl'l pI{cK

or noBpeAa nnl4 r{HIII4AeHT.

2. Jlecsa noAAprx{Ka ri noqucrBaHe Ha cr{creMara.

VII. I{3I,ICKBAHtrIJI KT,M KOHTPOJII{PAHE HA IFOIIECA HA OTJIAIAHE.
1. Kounplsp tiln:ru rourpolno ycrpoiicrno c Bcl4rtKure Heo6xoaI4MI'1 III{qeH3u'
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2. Co$ryep 3a KoHrpoJI rl ynpaBneHue Ha npoqecl'Ire

VIII. I{3IICKBAHWI KLM I{HCTA'TI{PAHE pl PAFOTA HA PE CVD

CIICTEMATA.

1. 3aAr,lNenne 3a npe.4ocraBtHe Ha AerafinHa rT n$opnaaqul 3a I43I'IcKBaHI'Itra KI'M:

noMexleHHe, 3axpaHBaHe 14 ap., orHactuv ce Io tlHcranl4paHero ua o6opygeaHero' Bcstco

orKJroHeHrre or [peABapI]TenHo [peAcraBeHl{re cleql'i$Inaqur'r, Koero Mox{e Aa AoBe'4e Ao

npeycrpofictno ue 6tAe 3a cMerKa Ha AocraBsl4Ka'

2.I4uuasmpaneTo Ha cI{cTeMaTa ,4a BKIIOTIBa rrpoBexAaHeTo Ha eKcnepl-iMeHTaJIHI4 TeCTOBe I{

ornaraHe na rpa(reu, [poBepKa Ha BcI'ir{KI] gerafiltl Il rfxHoro npaBllnHo (lynxquonnpane t't

cboTBerHo pefynl4paHe.

3. Ocurypneane Ha ABa rr:E nur{ KOMn.rreKTa rexHuqecKa AoKyMeHTaIl}iq: uHcrpyKIIUq 3a

orlepaTopa Ii IrHcTpyKIlI{t 3a noApr,xKa. Ha aHrrHricK[ e3]'tK'

4. fia ce [peAocraB.sT AeKnapaqr4r.t Ha csorBercrBr4e Ha cricTeMaTa c oao6penu craugapru (or

n poH3BoIIiTen t - axo ) qac rH H KL,T e Callo aoc t ag'tri tt.)

5. ,{a ce npegocraBrr IltJlocrHo onI4caHI4e Ha aocraBeHoro o6opyaaane

IX. |APAHUIIOHEH CPOK HA CIICTEMATA

fapauquouHzxr cpoK Ha cl4creMara rpx6na 4a 6rge - MIIITI{MyM 1 ro,quua'

B paurnre Ha Irpea:roll(eHlz.{ rapaHIIr'IoHeH cpoK, tr43nbnHI{Tellr l't:nrpurea 6e3nrarHo

orcrpaH{Baue Ha Bcuqnx 4e$ercIl, npo.sBeul{ B rapaEuvoHHI'I.{ flepnoA, llpI'IApyxeIrI4

c KoHcynTaIII4t I'I B:bBeXAaHe B eKcrnoaTallus cJrea peMoHT, B CpOK, OfipeAeneH oT

B:sg:romuters.

3. tr4sn:brHlirerqT n3B:bpulBa AefiHocTHTe a r. 2 upe: KrloqoBl.i cIeqlIaJII4crIi, KOI'ITO Ca

ceprr.rSuqupanu or IIpoI-i3BoAI'ITerq Ha c[creMara'

4. 3aauxrentle sa cjieArapaHllv onuo o6clyxnaue MI'IHI{M)M 5 rogunu'

X, IIPI{EMAHE-TIPEAABAHE HA IOTOBATA CMCTEMA:

1. I4:qrluurelxr IIpeAaBa, a Brgrorxzrer.sr npI'IeMa ]'l3BtpIIIenara pa6ora c [pr{eMo-

npegabale:ren nporo6on, cr,11:brcrBag or rlporoKonl'ITe 3a I4311uraHl4q Ha cl4creMara'

1.

2.
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2. I4sn:spunane Ha [prieMareJreH recr:

2.1. OrraraHe sa2 ctos rpa$eu u xapaxrepn3llpaHero HM c Pa,rauoea cneKrpoct<onllq.

2.2. Oueura Ha KaqecrBoro Ha ornolr(eHr-ire cnoeBe, qpe3 aHaJrr.r3 Ha nonyrreHlire D, G u 2D

IILIKOBe B Parr aHOSfiTe CIIeKTpIt.

2.3. la 6'agar fi3MepeHu none 5 roqr<u or c.rlor. lloryveuzre PaNraHosri crreKTpr.r 3a Bc.f,Ka

ro.ma rpx6ea 4a ca nono6gu.

2.4. Tecroeo onrlzMlr3upaHe Ha napaMerpure Ha chcreMara c rlen HaMrrpaHe Ha-pexl4M 3a

naii-Kaqecrseuo uonyrraBaHe na rpa$eu.

C:re4 usn:spurane Ha rlprleMarerHus recr aa ce Aocrl-inHe ao cnexTpli, B KoIITo:

- .[a JIhncBa uantluo D nur;

- mr4puHara na G :tlznrz.sra Aa e He no folrtMa or 15 crra-l H lrr HLrtrra Aa 9 cuMerpuqgH

nopeHrluaH,6e: care:rrlr Ha 1620 cr,r'l;

- nqpriHara ua 2D [gzuara Aa He e no ronsMa or 30 cu-l u Aa e c qecrora He Ilo-BrrcoKa or

2640 clr'|;

- aMnnzryaara Ha2D na e none 3 n:sru no-BficoIra or G lunaxra;

- Sopruara ua 2D Aa e eAr4HurreH nopeHuuaH, a He cyMa or HsKorKo Hac:rarBarlu ce

nopeHuriaHa.

XI. OFYIIEHI4E HA CTIEIIIIAJIIICTII

!a ce nponege o6y.reuue Ha [o]ie rpnMa cneqrra:rr,rcru na I4@TT BAH e i\a.{croro Ha

AocraBKa, Karo ce npeAcraBr4 nporpaMa ua obyueuue c v3r4ctBaHufl:a $yuxunouupaHe u 3a

troAAp:s)xIra Ha crrcreMara. O6yvennero aa e MrrHr.rMyM 3 pa6oruu gHla.

I4snsrHrarersr aa npeaocraBr{ ,4oKyMeHTr4 Ha n}rqara 3a ycnernHo 3aBlprrreuo o6yueirxe.

XII. M'ICTO HA I43IIb.}IHEIII4E

Peny6rrara Eurapua,

I4HCTI4TyT tIO OI43I4KA HA TB:bPAOTO T_SIO-EAH, EbjlfApI4t
l p.CoSar, 6yn." I-{apurpa4cxo noce" Ns 72.

l
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Yuacruuqu, npeAnoxfinu TexHuqecKo rlpeAnoxeHl{e, He cr,A:bpxaqo nocoqeHl{Te fio-rope

AaHr{u, KaI{TO I{ [peAJIO]r{eHhe, KoeTo fie oTroBapt Ha It3IicKBaHI4gTa, nocoqeHl4 B

Texnuqecr<oto 3aAaHIIe a MeTOAuKaTa 3a olpe.4en.sHe Ha KoMnJreKcHaTa oueHKa ule 6r'Aar

orcrpaHeHH or rlacrl4e B npouelypara.


