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I'bJHO OIMUCAHUE HA TIPEAMETA HA IOPBYKATA

3A TIPOBEJKIAHE HA OTKPUTA IIPOIIEJYPA 3A
BB3JIATAHE HA OBIIECTBEHA ITOPBYKA C
MPEJMET:

“JOCTABKA M BBBEXKIAHE B EKCILTOATAIMS HA
VCTAHOBKA 3A XAMUYHO OTJIATAHE OT TA30BA
®A3A C ILUIASMEHO CTUMYJUPAHE HA TPA®EH M
BBIJIEPOIHU AJIOTPOIIM (PE CVD)“

3A UHCTUTYTA IO ®U3UKA HA TBBPIOTO TAJO-BAH
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1. Be3aoxuren

Bmhommen Ha Hactosmara obmecrsena mopbuka e MHCTUTYT [10 OU3MKA HA
TBBHPAOTO TAJO-EAH

I1. HanmenoBanue

“JlocTaBKAa H BbBEKAAHE B CKCIIOATALMS HA YCTAHOBKA 33 XHMHYHO OT/arame ot
rasosa ¢asa ¢ nuIa3MeHo CTHMyJMpaHe HA rpaden u BLraepoaau anorponu (PE CVD)*
3a MHcTHTyTa 0 H3HKa HA TBLPLOTO TAI0-bAH.

II1. OcnoBanue

HacTosmata npouenypa ce nposekaa ro un. 14, a1, .2 ot 3011

IV. Onucanue Ha NOpPbYKATA

“JlocTaBKAa M BHBEXKJAHE B €KCILIOATAIMS HA YCTAHOBKA 33 XMMM4YHO OTJ/IaraHe
oT razoea (aza ¢ IJIA3MEHO CTHMYyJupaHe Ha rpaded u Bsraepoanu ajnorponn (PE
CVD)“ 3a HueruryTa no ¢pusuxa Ha TBBpAoTo Tano-bAH:

1. enw u 3amaun.
[len Ha obuiecTBEHATA MOPBUKA € 000pYABAHETO Ha JadOpaTopus, B KOATO LIC CC U3BBPLUBA
padota ¢ PE CVD cuctema 3a oTjarane Ha rpadeH B BEITIEPOIHH AJIOTPOIIH.
3a peasM3upane Ha TOCTABEHATA L€l CIIE/IBA [ CE PEIAT IOCICI0BATEHO CIEIHUTE 3a1aqH:
- noctaeka Ha PE CVD cucrema 3a otarane Ha rpad)eH U BBIIIEPOIHH alOTPOIIN;
- MOHT@X B paBOTHOTO TOMElIeHHe, pasnonoxkeHo B Mucrturyra no ¢Qusuka Ha
TEEPAOTO T30 (MDTT);
- MOHT&X , HACTpOHBaHe U TECTBAHE HA -CHETEMATa B IaDOPATOPHHU YCIIOBUSA;
-TecTBAaHE Ha CHCTEMATa Mo peanHy 3a1auu U o0eKTH;
- JIEMOHCTpAIMK ¥ 00yJeHHe Ha CIIEHHATHCTH, I0COUeHH 0T Bh3nokurens;
- M3TOTBSHE Ha ToTpeduTencka jokyMentarnus (VHCTpYKITNT 3a eKerioaTanys);
- IPHEMO-TIPe/IaBaTEIHU TECTOBE;
-fpefaBane Ha CHCTeMara, KOHCYMATHBM 34 TEeCTBAHETO W  CBHIIBTCTBALLATA
JIOKyMeHTalus Ha Bo3noxuTens.

2. OuakBaHu pe3ynTaru

C oGopymsarero Ha 1adOpaTOPUATA IIE C& U3BBPLIBAT ACHHOCTH ¢ YCTAHOBKA 38 XMMHYHO

oTnaraHe oT rasopa (asa ¢ MIa3MeHO CTEMYyIHpane Ha rpaden W Bpraepoguu anotponH (PE
CVD).

3. [Ipenmer
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[lpenmer na wHactosmiara obuiectBeHa noppuka (OIT) e “JlocTaBka W BLBEKIAHE B
EKCIIOATAMS HAa YCTAHOBKA 33 XHMHYHO OTJaraHe or raszopa ¢asza ¢ njasMeHo
cTHMYyJUpaHe HA rpaded H Bburiaepoguu agorponu (PE CVD)“ 3a Mucturyra o ¢pusnka
Ha TBBPAOTO Tsmo-BAH.

4. UadopManus 3a cucremara.

Iloppukara e 3a moctaBka na PE CVD cucrema 3a otnarane ma rpaged W BBIJIEPOLHH
HaHOTPBHOM Ipd noHMmKeHo Haysrade. CVD e mpouec Ha oTiarame oT MpeKypcop B rasora
(baza, xaToO TEXHOJIOTHATA IO3BOJSBA OTJArAHE HA MOJMKPHCTAIHH H aMOp(hHH CIIOEBE.
Cucremarara, koATo e ObJe AocTaBeHa e HeoOXojuMa 3a ToiyuaBaHe Ha rpaded u
BLIJIEPOJTHH HAHOTPBOM, KOMTO HPEACTABISIBAT BHI MOHOKPHCTAIHM CTPYKTYpH. Thil KaTo
U3pacTBaHeTO Ha rpadeH M BBIVIEPOJHH HAHOTPBOM M3HCKBA BHCOKA TeMIlepaTypa Ha
cybcTpaTa, OCHTYPSBAHETO HA IUIA3MEHO CTUMylupade Ha mpomeca (PE) me nossonu
IOHIDKABaHe Ha PabOTHATE TeMIIEpaTypH W M3IIOM3BAHE HA BAKyyMHA TEXHOJIOTHYHA
YyCTaHOBKA, M3padOTEHA OT HEPBKIaeMa CTOMAHA.

V. TEXHUUECKA CHEIHO®UKALIMS, CBOMCTBA U KAYECTBA HA PE
CVD CHCTEMA 3A OTJIATAHE HA TPA®EH W BbLIJIEPOIHU
HAHOTPBBMH.
I. Cucremara TpsadBa Ja OCHIypsiBA MHHHMYM 2 mpomeca: orTjaraHe Ha rpaden u
N0JIy4aBaHe Ha BBIIICPOJHH HAHO-TPBHOH. |

2. Peakunonna kamepa:

- [la ocurypssa xonTpon na temneparypara ot 18° no 1000°C 1o nokaszanus Ha KOHTpO/IHATA
TepMOJBOHKa, KoeTo na cworeeTcTBa Ha 800°C nefictBurenna Temneparypa. Crucremara
J[a O3B0JIsIBA HAATPaKAAHE 3a HO}I}I’BpH{aHé Ha JIeHCTBHUTEIHE TEMITEPATYpH J10 MUHHUMYM
1000°C unu no- Bucoku ot 1000°C.

- Jla ocurypssa pasHOMEpHO 3arpsBaHe Ha IIACTHHA OT 4 MHYA C MOCTOSHHA CKOPOCT HE T10-

manka oT 300°C/munyTa. - Makcumanen pasmep Ha o6pabOTBAHATA [IACTHHA: MUHHMYM
4 yxua.

- bpoli Ha HarpeBaTenuTe: MUHEMYM 4 HarpeBaTess.

- la mpuTerkasa rasos JIyil 3a ogaBaHe Ha paboOTHHTE ra3oBe.

3. Bakyymua kamepa:

- Baxkyymnata kamepa TpsOBa a € OT HepakgaeMa CTOMaHAa — TECTBAHA C XCJIHCB

TeyercKaTen (Hateuka no-manka ot 10-9 Torr I/sec).

= OXJTB.H(I],&_HB Ha BaKyyMHaTa KaMepa - BOAHO .
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- JombnruTenen obe3onacsaparl KOHTCHHED, OKPHBAI BAKyyMHaTd Kamepa — obopyasat ¢
CHOTBETHATA BEHTAIAIIMOHHA CHCTEMA 3a aCIIHparus.
_ 3aK/IOUMTENHO OXJaKIAHe [pemH pasXxepMerusupaHe: ¢ spemerpacHe 30 MHHYTH OT

remreparypa 800 °C.

4. JIpyru 3aTbJGKHTENHH H3HCKBAHHSI:

- MunumyM 6 3aXpanBamiil JIHHHK ¢ KOHTPOIHPAIIHA yCTPOHCTRA 38 MUHIMYM 6 BHIA Ia30Be:
MHHAMYM 3 KOHTpOJIepa Ha [TOTOKa C IBOHHHI BXOJOBE.

- Tppbua paszBoixa OT Hepaxlaema CTomaHa ¢ WCR ¢QutuHra — TecTBaHa C XEJHCB
Te4YerncKaTell.

- MamepBane Ha HASTAHETO [0 BPEME Ha [TPOLECA ¢ BAKYYMMEThD, H3MEPUTE [Tupasn uinu
ITiesoceHop, B obxeara 2 — 200 mbar.

- ABTOMATHYEH KOHTPOJ HA KIarmaHuTe Ha HOMIaTa W Ha rasobamacra 3a LEMHA [POLEC,
BKJIFOUMTEIHO U 34 PA3XEPMETH3MPAHETO.

- He mo-manko oT 4 TepMOABOHKH 3a KOTPOJI HA TEMIICpaTypaTa Ha IIporecd.

- Kpaen Bakyy™m Ha CHCTEMATa - HE M0-BUCOK OT 0.1 mbar.

- ThrasMen HM3TOYHMK: I[TOCTOAHHOTOKOB ¢ HOMUHAIHH napamerpu 800V, 2A, #
TIPOMEHIMBOTOKOB C BE3MOKHOCT 32 PeryIHpaHe Ha 4eCToTara —B NOJHHAT kpait Ha HEF u
B 06J1ACTTA HA 3BYKOBUTE YECTOTH ¢ MOIIHOCT — 1 KW,

5. XapayepHHd ONOKHPOBKH:

- IPU HAJTMUUE HA BOJA;

- 3a 3aTBApSIHE M [IPH MPEBHILIABAHE HA MAKCHMaIHATA TEMIIEPATypa Ha BaKkyyMHAaTa KAMEPa;

- HAMMUKe Ha TOTATHK aBapuiHKI cToN OyTOHH.

VI. W3MCKBAHHS KbM BE3OIIACHOCTTA MW MOJIAPBHKKA HA
CUCTEMATA.

1. Cucremara Tps0Ba 1a WMa 3allHTEH MOJYT 38 CIELIHO CIHPAHE 3a Jia NpeloTBPaTH PHCK
OT TOBpe/Ia MJIM HHLMIEHT.

2. Jlecna IOJAPEHIKKA | ITOYHCTBAHES Ha cucreMara.

VIL U3UCKBAHUS KM KOHTPOJIMPAHE HA TTPOIIECA HA OTJIATAHE.
1. KOMIIIOTEp H/UIM KOHTPOJIHO YCTPOHCTBO ¢ BCHIKHTE HEOOXOIMMH JIMLIEH3H,
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2. Coryep 3a KOHTPOJI H yIPABJICHHAE HA NPOIECHTE.

VIII. M3UCKBAHHUS KLM WHCTAJMPAHE H PABOTA HA PE CVD
CUCTEMATA.

|. 3agpkeHde 3a IPEJOCTaBsiHE Ha JeTaiiHa WHQOPMAIMA 38 M3MCKBAHHMATA KBM:

[IOMeLIeHHe, 3aXpaHBaHe ¥ JAp., OTHACSIIH C€ [0 MHCTATHpaHeTO Ha obopynBaneTo. Besko

OTKIOHEHHe OT IPEIBAPHTENHO NIPEACTABEHHTE CIELHPUKALIHN, KOSTO MOXKE 1a JIOBEAE J10

IpeyCcTpOHCTBO e Ob/IE 3a CMETKA Ha J0CTaBINKa.

2. MHcTanupaneTo Ha CHCTeMaTa J1a BKIOYBA [IPOBEXKIAHETO Ha €KCIEPUMEHTAIIHM TECTOBE H

oTiarane Ha rpaQer, IPOBepKa Ha BCHUKM JCTAHIN ¥ TAXHOTO IMPABHIIHO hyHKIMOHUPAHE U

CBHOTBETHO peryJupane.

3. OcurypsiBae Ha J(Ba IBIHM KOMIUIEKTA TEXHHUYCCKA JIOKYMEHTAIMS: WHCTPYKIHA 34

OTepaTOpPa U MHCTPYKIHS 32 IOJPHIKKA, HA AHITTHHCKH €3UK.

4, Ila ce mpeoCTaBsT AeKIapaliy Ha CbOTBETCTBUC Ha chcTeMata ¢ onoOpenu cragnapTy (0T

IPOM3BOIHUTENA, AKO YIACTHHKET € Camo TOCTABYHK. )

5. Jla ce PeoCTaBH LSNOCTHO OMUCAHHE Ha JIOCTABCHOTO 0D0pY/ABaHE.

[X. TAPAHIIMOHEH CPOK HA CHCTEMATA

1. TapaHIMOHHHAT CPOK Ha cucTemata TpsbBa 1a ObAe — MUHMMYM 1 roguna.

[N

B paMKHTe Ha Ipe/UIoyKEeHNUs rapaHlHOHeH CpOK, VI3TBIHUTENAT H3BBPLIBA Oe3mnaTHo
OTCTpAHABAHE HA BCHUKY Je(EKTH, IPOSBEHH B rapaHIMOHHNA MEPUOL, NIPHIPYHKEHU
C KOHCYNTalHus ¥ BBBEXXKJAHE B EKCIUIOATALMS CNEl PEMOHT, B CPOK, OMPEHCICH OT
Branoxurens.

3. M3mBTHUATENAT U3BLPIUEA AEHHOCTUTE B T. 2 UPE3 KIIIOUOBH CHCHHAIMCTH, KOUTO Ca
cepTuHUIUPaHH OT IPOU3BOAUTEINS Ha CUCTEMATA.

4. 3ampmKeHHe 3a CEArapaHIHOHHO 00CIyKBAHE MEHUMYM S [OJIHHH.
X. IPUEMAHE-IIPEJABAHE HA TOTOBATA CUCTEMA:

1. U3IeIHATENSIT TpeiaBa, a BhaloKUTeIsT IpreMa n3pbpinenara pabora ¢ mpueMo-
NpefaBaTeNe IPOTOKO, CBILTCTBAH OT IPOTOKOINTE 32 H3MUTAHMS Ha CHCTEMATA.
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2. V3pppliiBaHe Ha IIpHEMATEJIEH TECT:
2.1. Ornarase Ha 2 cnos rpadeH U XxapakTepH3upaHeTo UM ¢ PamanoBa CrieKTpOCKOIHS.
2.2. OueHka Ha Ka4ecTBOTO Ha OTJIOKEHUTE CI0eBe, Upe3 aHanu3 Ha nonydenure D, G u 2D
nuKoBe B PamaHoBUTE CIIEKTPH.
2.3. Jla OpmaT uaMepeHd moHe 5 TOUKH OT ciosd. [lomyuenute PamMaHOBH CHEKTpH 3a BCAKA
TOUKa Tps0Ba Aa ca moA00HHU.
2.4, TecToBO ONTUMM3MpAHE HA MapaMeTpUTE Ha CUCTEMara C 1] HaMHpaHe Ha PEeKUM 3a
HaH-KaueCcTBEHO [0JIyUaBaHe Ha IrpageH.
Crien u3BbpIIAHE HA TPUEMATEJIHMS TECT Ja C€ JOCTUTHE 0 CHEKTPH, B KOUTO!
- Ja JIMIICBa HabIHOo D MuK;
- mupuHata Ha G NTMHMATA Ja € He 7O ToiaMa oT 15 cM’ ¥ NHMHMATA Ja € CHMETpHueH
nopeniman, 6e3 catenut Ha 1620 CM";
- mmpuHaTa Ha 2D MBHIATA Aa He ¢ Mo romsaMa oT 30 ¢M™ U Ja € ¢ YecToTa He M0-BHCOKA OT
2640 e
- aMIuTynata Ha 21 fa e noHe 3 mbTH no-BUCOKA 0T (3 JIMHHUSTA,

- (opmara Ha 2D ja e eJMHHYEH JIOpEHUHMAaH, & He cymMa OT HIKOJIKO HacjarkaiM ce

JTOpeH1IMaHa.

XI. ObBYYEHHME HA CHENUAJIUCTH

Jla ce nposene oOyuenue Ha mone Tpuma cneupamucta Ha UOTT — BAH B mscroro Ha
JOCTaBKa, KaTO C& MPEJACTaBU MporpaMa Ha o0yueHHe ¢ U3UCKBaHUs 3a (yHKIHOHKHpAHE U 34
[O/IpbXKKa Ha cucteMaTa. OOyueHueTo 1a € MUHUMYM 3 paboTHU JHH.

Manbnuurensar jia IpenocTaBy IOKYMEHTH Ha JIMIaTa 3a YCIICIITHO 3aBLPIICHO O6yT-IGH!’{I6.

XII. MAICTO HA U3ITHJITHEHUE

Penybnnka brarapus,
MHCTUTYT ITO ®U3UKA HA TBBPOTO TAJIO-BAH, b bJIIAPUS
['p.Codus, Oyn.” LHapurpancko moce™ No 72.
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y‘{aCTHHHIfl, NpeaIoxuiii TexHu4ecko NpPeaJIONCHHUE, HE ChAbPIKAIID IIOCOUYEHHUTE IIO-TOPEe
JIaHHH, KakTo U IMPeANOMXECHHE, KOCTO HE OTroBapsl Ha H3HUCKBAHWATA, [NOCOHCHH B
TexayuyeckoTO 3aaHye W METOIHKATA 3a OIpelelisiHe Ha KOMIIJIEKCHATa OLCHKA me OsmaT
OTCTPAHEHH! OT Y4acTHC B nmponcaypara.



