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TEXHUMYECKO 3AJAHHME
(TexHHYecKa crnennpuKanust)

3A [IPOBEXJIAHE HA OTKPUTA TTPOLIEAYPA 3A
BDB3JIATAHE HA OBLIECTBEHA TTOPBUKA C IIPEJAMET:

“JOCTABKA W BBBEKJIAHE B EKCILUIOATAUMSA HA
VCTAHOBKA 3A XUMHYHO OTJATAHE OT TIA30BA ®A3A C
ILIASMEHO CTUMYJIMPAHE HA TPA®EH H BBHIJEPO/HHU
AJIOTPOIIM (PE CVD)“

3A HHCTUTYTA O ®U3HUKA HA TBLPAOTO TSJIO-BAH.
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6y.1. "Tlapurpaacko moce’ 72, 1784, rp. Cod¢us , buarapust,

HpoeicT: ,JloBuuaBane na Kanamurera Ha HCTATYT MO ¢usnka Ha TELPAOTO TsL0 - BAH B
06.12¢TTa HA MHOTOQYHKIHOHATHATE HAHOCTPYKTYPH”
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I. BB3JIOKUTEJL

WHCTUTYT 110 ®U3UKA HA TBBHPAOTO TANO —-BAH, EBJIIAPHA

1. MSICTO HA M3ITbJIHEHHUE.

UHCTUTYT 10 ®U3HMKA HA TBBPJOTO TJIO —BAH, BBJITAPKSI

IIL. CPOK HA U3IIbJIHEHHUE.

KpaifHusT CPOK 32 M3IIBJIHCHAC HAa HACTOAIIATA oblIecTBEHA TIOPBUKA € OCEM Mecela, CIICT
HojmHcBane Ha norosopa. CPOKBT 32 HM3IBIHEHHE HA TOPhHUKATa BKIIOHYBA. JIOCTABKA,
MOHTAYK, BEBEXKIAHE B eKCIUToaTamus, 00yueHue Ha CIENHaliCTH Ha BAH w mpenasane Ha
si1aTa JOKYMEHTAIHS Ha BB3moXuTeNs.

V. OBIIIA TH®OPMALMSI

[IpenmMeTsT Ha HacToAmaTta OOLIECTBEHA MOPBIKA BKIIOHUBA “JlocTaBKa, M BBBENIAHE B
eKCIUIOaTaNMs HA YCTAHOBKA 33 XMMHYECKO OTiaraHe OT Trasoba (hasza ¢ MOa3MEHO
cTEMY/IHpade Ha TpadeH U BBIVIEPOIHH AlOTPONH (PE CVD)* 3a MucrutyTta mo Qu3nxa Ha
TELpIOTO TATO-BAH. 3a ynecHenue B JOKYMEHTAIMATA «YCTAHOBKA 32 XHMHHMCCKO oTJaraHe

0T razosa (asa ¢ MIa3MEHO CTUMYTHPAHe Ha rpage 1 BhIIIepO/IHn a/l0TpoIH (PE CVD)» e
Ce U3MHUCBA CHCTEMATay.

V. OB W3NCKBAHUSI KbM CUCTEMATATA 3A OTJATAHE HA
HAHOCJIOEBE.

1. TpenmnazHadeHHE HA CHCTEMATA

[TopbukaTa € 3a gocraBka Ha PE CVD cucrema 3a OT/Iarane Ha rpaden ¥ BBLIICPOIHH
HAHOTPBOM MPH HOHIKEHO HAJIATaHe. CVD e mporiec Ha OTIarafme 0T MPeKypcop B ra3osa
()a3a, KaTo TEXHONOTHATA TO3BOJABA OTJATAHE HA MOTHKPUCTAIIA A amopuu ClIOeBe.
CucTeMaTara, KOSTO e OBbae 0cTaBeHa € HeobdxoumMa 3a TojiydaBaHe Ha rpades U
BBIIICPOIHM HAHOTPHOM, KOMTO MPEICTABMNABAT BM MOHOKPHCTAIHM CTPYKTYPH. Toit
KAaTO M3PACTBAHETO Ha rpadeH U BBIICPOLHH HAHOTPLOM M3HCKBA BHUCOKA TemIeparypa
Ha cybeTpara, OCHIYPABAHETO Ha IIa3MEHO CTUMYJHPAHE Ha MpONeca (PE) e no3sonu
[IOHMIKABAHE HA PabOTHHTE TEMIEPaTypy W M3MON3BaHE Ha BaKyymHa TEXHOIOTHYHA
yCTaHOBK4, H3paboTeHa 0T HepbiKaaeMa CTOMaHa.

VI. M3UCKBAHUS KbM TEXHHUECKATA CHENA®UKALNI, CBOMCTBA
" KAYECTBA HA CUCTEMATA PE CVD
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1. CrcTeMaTa TpAOBa ia OCHTYPIBA MHHUMYM 2 [POIEca: OT/Iarane Ha rpad)eH U [oJIy4aBane
Ha BBLIJIEPOIHA HAHO-TPHOH.

2. Peaknuonna xamepa

- Ila- ocHTYpsBa KOHTpOJI Ha Temnepatypata ot 18° 1o 1000°C no moxazaHus Ha KOHTpOJHAaTa
TepMO/IBOHKa, KOETO Ia choTBeTcTBa Ha 800°C neHCTBUTENHA TEMICPATypa. Cueremara
714 1103BOJISABA HAATPAKIAHE 32 MOAAbPIKANE HA JICHCTBUTEIHH TEMIICPATYPH 10 MHUHEMYM
1000°C umu mo- sucoku ot 1000°C.

- Jla oCHTypsiRa PABHOMEPHO 3arpsiBaHe Ha [UIACTHHA OT 4 MHYA ¢ MOCTOSHHA CKOPOCT HE M0-
Mastka ot 300°C/MuHyTa. - Makcumanet pasmep Ha 00paboTBanaTa MIacTHHA: MHUHUMYM
4 nHua.

- bpoit Ha HarpeBaTeIUTe: MEHUMYM 4 HarpeBaTelis.

- Ta ipuTeskaBa razos AyII 3a MOJiaBaHe Ha PabOTHHUTE Ta3oBe.

3. BakyymHa kamepa
- BaxyymHara kamepa TpsOBa da € OT HepbKiaeMa CTOMaHa — TCCTBAHA C XCJHMEB
Teuenckaren (HaTeuka no-manka ot 10-9 Torr 1/sec).
- Oxnakaane Ha BaKyyMHaTa Kamepa - 50;[1—16 .
- NonbnauTeneH 00e30nacaBall KOHTEHHEp, MOKPUBALL BAKyyMHATa KaMepa — obopyaBaH ¢
CHOTBETHATA BEHTANAITMOHHA CUCTEMA 38 ACTTHPALIHA.
- 3aIIIOYATENHO OXJIAKIAHE MPEIH pa3XepMeTH3UpaHe: ¢ BpeMeTpacHe 30 MHHYTH OT

temmepatypa 800 °C.

4. Hpyry 3abIDKHTEIHH U3UCKBAHUA:

- MuHuMyM 6 3aXpaHBallli THHAH ¢ KOHTPOIUPALI YCTPOHCTBA 32 MUHUMYM 6 BUJA ra3oBe:
MUHHMYM 3 KOHTpOJIepa Ha [10TOKa ¢ IBOWHH BXOJOBE.

- TpnbGHa pasBojika OT Hepwiaema cromana ¢ WCR QuTHHIM — TeCTBaHa C XCIHEB
TeUeHCKaTell.

- Msmeppane Ha HANAraHETO [0 BPEME Ha Mpoleca ¢ BAKYYMMEThD, H3MEPUTE [Tupany UIH
[Muesocenop, B obxeata 2 — 200 mbar,

- ABTOMATHYEH KOHTPON Ha KJAMAHUTE HA MOMIaTa ¥ Ha rasobanacta 3a Iejus MpOLEC,

BKJIFOYHTENHO U 33 PA3XEPMETUIHPAHETO.

(5]
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- He mo-Manko 0T 4 TepMOJIBOIMKH 3a KOTPOJI Ha TeMIIEpaTypaTa Ha IIpoleca.

- KpaeH BakyyM Ha CHCTEMATA - HE MIO-BUCOK OT 0.1 mbar.

. Tlnasmen W3TOMHMK: TOCTOSHHOTOKOB ¢ HoMuHanHu mnapamerpu 800V, 2A, w
HPOMEH/IHBOTOKOB C Bb3MOJKHOCT 3@ PErYIMPaHE Ha 9eCToTaTa —B JOJIHUAT kpait Ha HI u
B 06ACTTA HA 3BYKOBUTE YECTOTH ¢ MOIHOCT — 1 KW.

5. Xapayepuu OJTOKHPOBKH!

- Y HATMYKE Ha BOJA;

- 3a 3aTBApSHE K P [IPEBHIIABAHE HA MAKCHMANHATA TEMIIEPATYPa Ha BAKyyMHaTa KaMepa;

- HaIW4Me Ha TOTAJHK aBAPHIHK CTOI OYyTOHH.

VIL. V3UCKBAHMSI KBM BE3OTACHOCTTA W TOJAPBLKKA HA
CUCTEMATA.

1. Cucremara TpabBa Ja MMa 3ALIATEH MOJIYT 32 CIELIHO CIHPAHE, 34 Ja MPEJ0TBPaTH PUCK
0T TIOBpE/a MJIA HHIHICHT.

2. Jlecua OOJIPHKKA W [IO9HCTBAHE Ha CHUCTEMATA.

VIIL. N3UCKBAHMS KBM KOHTPOJIMPAHE HA ITIPOLECA HA OTJIATAHE.

1. KoMMIOTHp /MK KOHTPOIHO YCTPOHCTBO, ChC CHOTBETHUTE JINIIEH3H.

2. Codryep 3a KOHTPOJL ¥ YIIPABICHUE Ha IPOIECHUTE.

IX. I3UCKBAHNS KbM MHCTAJUPAHE, OBYUEHUE 1 PABOTA HA PE CVD
CUCTEMATA.

1. 3ambiokeHue 3a TNpeJOCTaBsHe Ha fAeTaiiiHa wudopmanus 3a M3HCKBAHMATA KBM:
MOMeEIeH e, 3aXpaHBaHe U Ap., OTHACSIIH Ce /IO HHCTaTupaHeTo Ha 0DOpYIBAHETO. Besiko
OTKIIOHEHHE OT NIPEBAPUTEHO MPEACTABEHUTE CrelnbHUKALNH, KOSTO MOXKE J1a NOBE/Ie N0
NpeyCcTPOMCTRO 1ie ObJIE 38 CMETKA Ha JOCTABYHMKA.

2. MHCTANHpaHeTo Ha CHCTeMAaTa Jia BKIIOYBA IPOBEKAAHETO Ha eKCIICPUMEHTAIIHI TCCTOBE U
omarate Ha rpadeH, NpoBepKa Ha BCHUKY JeTaliid ¥ TAXHOTO NPABHIHO QYHKIMOHHPAHE 1
CBHOTBETHO PETYIIHMpAHE.

3. OcHrypsBade Ha [Ba IIBJIHM KOMIUIEKTA TEXHHYECKA JOKYMCHTAUHMS: HHCTPYKIUA 38

OTIEPATOPA M MHCTPYKIMA 32 TOAPHKKA, Ha AHIIMACKH E3UK.
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4. JTa ce TIPeIOCTABST NEKNapaliyi Ha ChOTBETCTBHE HA CHCTEMATA C 000PEHH CTaH/1apTH (ot
IPOU3BOMUTENS], KO YHUACTHHKET € CaMo JOCTABYHK. )

5. Jla ce IIpenocTaBy [ANOCTHO OMMCAHUE HA JIOCTABEHOTO 000pYy/IBaHE.

X. TAPAHITMOHEH CPOK HA CUCTEMATA

1. 'apaHIHOHHMSAT CPOK Ha cucTemara TPAOBa na Obae— MHHEMYM | roauHa.
2. B pamxuTe Ha NPEIOKEHUS TapaHLEOHEH CPOK, U3 BIHUTENAT H3BbPLIBA 0e3raTHo
OTCTpaHABAHE HA BCHUKU JCQEKTH, MPOSBCHA B FAPAHIMOHHUS MEPHO, TIPHAPYKEHH

C KOHCyJITallus | B’BBé}I{HaHC B eKCILIoaTalds clell peMOHT, B CPOK, OIpEACICH OT

Branoxurens.

(oS ]

M3mbAHUTEIST U3BBPLIBA JACHHOCTUTE B T.2 4pe3 KIIOYOBH CIELHUAJIMCTH, KOUTO ca
cepTUMHUIMPAHHK OT IPOU3BOIMTENS HA CHCTEMATA.

4, 3ambrKeHHe 3a CIeArapaHIiMOHHO 00CTy)KBAHE MUHHMYM 5 TOMHH.
XI. MPUEMAHE-IIPEJABAHE HA TOTOBATA CUCTEMA:

|. V3msIHATEMSIT NpejaBa, a BB3iokHTeIST NpHeMa W3pbplieHara pabora ¢ IMpHeMo-

IIpeHaBaTeICH MPOTOKOI, CEIIETCTBAH OT IPOTOKOJIMTE 3a H3NUTaHUI Ha CHCTEMATA.

2. VspppripaHe Ha IPUEMAaTECH TeCT:
2.1. Otnarane Ha 2 cios rpadeH U XxapakTepH3UpaHeTo UM ¢ PaMaHOBa CIIEKTPOCKOTIM.
2.2. OueHka HA KAaUeCTBOTO HA OTJIOKCHUTE CIOEBE, upe3 ananus Ha nonydenurte D, G u 2D
MUKoBe B PaMaHOBHUTE CIEKTPH.
2.3. Jla 6BaT U3MEPEHH MOHE 5 TOYKM 0T cnos. [lomyuennre PaMaHOBH CIIEKTpU 3a BCAKA

Touka TpsOBa 1a ca o 00Hu.

2.4, TectoBO ONTUMH3UpAHE Ha MapaMeTpuTe Ha CHCTEMAara ¢ el HaMHPaHE Ha PEXUM 3d

Hall-KaYecTBEHO [0JyYaBaHe Ha rpadeH.

Cnen H3BBLPIIaHE HA NPHEMATCIIHUA TECT [1a CC JOCTHTHE A0 CIIEKTPH, B KOUTO!

- IIa IUATICBA HAITBJIHO D TTHK;
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- umpunara Ha G nuHEATA Ja € He 1o rojsMa oT 15 oM’ M IMHHATA Oa € CHUMETpHYCH
nopennuan, 03 caTenT Ha 1620 eM™';

- mupunara Ha 2D uBunara Aa He ¢ o romsama ot 30 oM’ M Ia e ¢ 4ecToTa He Mo-BHCOoKa 0T
2640 ev™';

- aMILIMTY1aTa Ha 2D ma e moHe 3 MBTH MO-BHCOKA OT G nuHBATa;

= CI)OI)M&T& Hga 2D ma € eddHH4YCH JIopeHIIUAH, a He cyma OT HIKOIKO Hacliarpamy ce

NOpeHIIMaHa.

X1I. ObYUEHHME HA CTIEITMAJTUCTHA

Jla ce rposene oOydeHME Ha MOHE TpuMa CHEUHaTncTH Ha NDOTT — BAH, B MACTOTO Ha
JI0CTABKA, KaTO CE NPEelCTaBu MporpaMa Ha ofyueHHe ¢ M3HCKBAHKs 32 (yHKIHOHKPAHE H 32
MOJ(PHIKKA HA CHCTEMATA. OOyueHHeTO Ja ¢ MUHAMYM 3 paboTHH JHU.

ManpnguTessIT Oa Hpe)lOCTaBH JOKYMEHTH Ha JUnaTa 3a yCreuHo 3aBBPLICHO O6y‘l€HH€.

XTIL MSICTO HA M3IIBJIHEHHE

Penybika brirapus,

UHCTUTYT TTO ®U3UKA HA TBBLPIOTO TAJIO-bAH, BBJIIAPHIAL
I'p.Coduist, 6ym.” Llapurpancko roce” No 72,

VYacTHHIM, TPEANoKHIH TeXHHIECKO MPETIOKCHIE, He CHIBPKAIIO HOCOUEHHTE [O-TOPE
JAHHH, KaKTO W TPEIOKEHHE, KOeTO HE OTroBaps HA W3MCKBAHMATA, [OCOUCHM B
TexXHHUECKOTO 3a[aHue W METOJUKaTa 33 ONPSICIAHe Ha KOMILTeKCHaTa oneHka me Obuat
OTCTpaHEHH OT Y4acTHe B IpoLe/ypata.



