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Beryn

KpeMHiil sk OCHOBHMIA MarepiaJl IpU BUPOOHUIITBI
€JIEMEHTHOT 0a3u eJIEKTPOHHOI TEXHIKH IPOJIOBKYE
BiZirpaBaTu MPOBIIHY poib y Cy4acHii
MIKpOEJIEKTPOHILi i Ha AyMKY NpoBigHMX (akiBLiB Oyne
3aJMIIATHCS Ha NMPOBIAHMX MO3MLISAX e MiHiMym 100
pokiB [1] BuBueHHIO MexaHi3MIiB Ae(EKTOYTBOPEHHS B
KpeMHii B TIporeci pi3HUX TEXHOJOTIYHHX OOpOOOK,

TaKAX AK OKCHIYBAaHHS, JIETYBaHHSA, MeTai3alis
NPUCBSIYEHE  BEJIMKY  KUJIBKICTh ~ TEOPETHYHHX 1
npaktHaHux ~ poOiT[2,3]. Teopermuyni Momeni B

OCHOBHOMY BHXOISTH 13 TEPMOAMHAMIYHOTO aHANi3y
CHCTEMH, ajlieé He BPaxoOBYIOTh TOTO, L0 y BUXIJHOMY
KPEMHIT B)X€ NPHUCYTHI SIK TOYKOBI, TaKk 1 CTPYKTypHi
nedexty, 3maTHI OpaTH ydyacTh y TeHepaulil HOBUX
nedekTiB y kpemuii [4,5]. Sk MOKa3yrTh OCTaHHI
eKCIIEpUMEHTaNIbHI  JJOCHI/DKEHHST B Tpoleci 10HHOT
iMmIadTanii 60py B INPHUIIOBEPXHBOMY IIApi KPEMHIIO
BiMOyBarOTbCS ~ CTPYKTYpHI  3MiHH, TOB'si3aHi 3
YTBOPEHHSIM CKYITYEHHS BaKaHCIH 1 MeXBY3eIbHBIX
atoMiB [6]. B iHmmxX po6oTax TOBOPUTHCS MPO OUIBII
CKIaaHi  moJiMOp(HI  TEpEeTBOPEHHS,  BHKJIMKaHI
YTBOpPEHHSAM nedekTiB makyBaHHS [7]. bBiipmiicts
aBTOPIB CXOIATHECSA B TOMY, IIO NIPH OKHCHEHHI KPEMHIIO
B TIPUIIOBEPXHIK 00JacTi KpeMHIH — JTIOKCHI KPEMHIIO,
YTBOPIOETHCS IIAPOBA CTPYKTypa, LIO CKJIAJAETHCS 3
OJIOKOBOTO 1 HenoOKHCHeHOro KpeMmHio[8]. Opnak,
JOTerep 4YiTKO He BHsABJIEHI ¢i3nuHi, TomorpadivHi
napaMeTpH W CTpyKTypa JJaHHX IIapiB.

VY nmaHiit poOOTi Ha OCHOBI BUKOPHUCTAHHS CYJ9acHHX
METOMIB HOCHIDKEHHS B KOMOIHamii 3 MeTOoIaMH
XIMI9HOTO BHOOPUYOTO TPaBICHHS, BUBYAJACA CTPYKTYpa
NPUIOBEPXHIX IIApiB KPEMHIIO Micis OKCHAyBaHHs i
IOHHOTO JIEryBaHHS 1 TPOBEACH NOPIBHSUIbHHUI aHami3
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MeXaHi3MiB 1e(eKTOYTBOPEHHS IIPU IUX IPOLECaX.

I. HdocaimkyBani MmaTepiajiu, MeTOAU
JOCJIIZKeHHS Y o6naauanHs.

BuBuaBcs  mpomec  ne(eKTOYTBOpEHHs, IO
BiIOyBaeThCA npu OKCHTyBaHHI ITACTUH
MOHOKPHCTAJIIYHOTO  BHCOKOOMHOTO KpeMHilo (p =
1000 Om-cMm). Temmeparypa OKHCHEHHS CTaHOBWJIA

1150°C, ToBIIMHA OKCHy KPEMHII0 CTAHOBMJIA MOPSIKY
1 mxMm. KOHTpoNb TOBIIMHU OKCHAY TMPOBOJIUBCS 3a
YyacoM OKHCHEHHS WU CIUIICOMETPUICCKUM METOOM.
lonne JICTYBAaHHSA IMpOBOANIN Ha I1aCTHuHAaxX
MOHOKPHCTAJIIYHOTO BHCOKOOMHOTO KpemHito (p =1000
Om: cMm). BenmumHa m1oTOKY i0HIB OOpy CcTaHOBMIIA
nopsiaky 10 ' cm 2. Temmeparypa po3rOHKH CTaHOBHIA
600 ° C. Kourpons mnpodimo po3mominy Jeryrodoi
JIOMIIITKU 3[IICHIOBANIH 3a JOMOMOTOK METOIy BUMIpY
3BOPOTHOI BOJIBT - (hapagHOW XapakTepucTHKU. s
BUSBICHHS Je(EeKTiB Ha TIOBEPXHI KpPEMHIIO IIiCHA
OKMCHEHHS ¥ 10HHOTO JIETYBAaHHS, [POBOIMIACS
momapoBa 00poOKa TOBEpPXHI IDIACTHH XIMIYHUMH
BubiprkoBumMu TpaBHukamu (BT) Cuptas (moBepxuslll)
nu Cekko (moBepxus 100) (IMIBHIKICTH TpaBICHHS
nopsiaky (2-3) MKM/XB) € TIONEPEeIHBOI O0poOKoI0 B
cnonykax Kapo i mepexkncHoammauHOM po3dmHax [9].
Taka momepenHss o0OpoOka [03BOJISIA  ITiJABHIIUTH
BUSIBJISIIOYY 3JIaTHICTh BUOOPUUX TPABHHUKIB.

Jnist BUBYEHHSI CTPYKTYpW 1 JIOMIIIKOBOTO CKJIaIy
NIPUIIOBEPXHBOI 00JaCTi KPEMHII0 BHKOPHCTOBYBAIHCS
HACTYIHI METOIH 1 O0JIaTHAHHS:

— EeJeKTpOHHA CKaHyroud Mikpockomis (PEMII),
€JIIEKTPOHHUI CKaHYIOYHH MIiKpOCKOM - aHaiizaTtop 'Cam
Scan'-4 D ¢ CHCTEMOIO €HEPreTUYHOIO IUCIIEPCIOHHOTO
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aHamizatopa "Link- 860°(3 BHKOpPHCTaHHSIM IPOTPaMH
«Zafy, aytnuBicts npuiaxy ckiaagaia 0,01% 3a macoro,
niametp myuka — ot 5 10-9 go 1 10- 6 m).

— OXD - enekrponna cmekrpockoris (EOC),
cnekrpomerp LAS-3000 ¢ipmu ‘Riber (mpocroposa
pO3IibHA 3[aTHICTH — 3 MKM €HEpPreTH4He 3JIaTHICTb
anamizatopa — 0,3 %);

— BTOpWHHa ioHHa Mac- crnekTpomerpis (BIMC),
ananizarop “Cameca- 3F';

— ONTHYHI METOIW JOCH/DKEHb 3a JIOTIOMOTOIO
MeTanorpadigaoro Mikpockorna MMP-2P;

—  PCHITCHIBCBKHH  METON  JBYXKPHCTAIbHOU
CIEKTPOMETPIi, JIPOH -2. BuxopucroByBascs
kpeMHieBuit MoHOXpomarop, CuK. Hanpyra G6yna 16 kB,
CTpyM 2 MA;

— METOA BHUMIpY 3BOpPOTHOI BOJIBT — (apagHoii
XapaKTEePUCTUKU 3a JIOTIOMOTOF0 creniajJbHO
po3pobneHoro  xapakreporpaga 3 KOMI'FOTEPHOIO
00poOKor0 iHpOpMAIii.

Meronosoris EKCIIEPUMEHTY noJsirana B
HactynmHOMy. Ilicns  BupajeHHs 3a  JIONOMOTOIO
IUTABUKOBOI KHCJIOTH 3 TOBEPXHI KPEMHII0 OKCHIHOL
IUTIBKK 3HIMAWCS 1 aHali3yBaUCs pPEHTTEHIBCHKHUMA
cuekTp, crektp BUMC i Oxe — eneKTpOHHUH CIEKTP.
Hani miacTHHM KPEMHI0 OO0poOJIsiiM B MOMEPEIHIiX
pO3YMHAX 1 XIMIYHHX BHOOPYMX TPABHUKAX 1 B MICI[IX
3HAXODKEHHS Ae(DEKTIB MPOBOAMIM IOBTOPHHN BHMIp
CIIEKTpIB IlepepaxoBaHuM BuLIe MeToamu [10].

II. OcHoBHa yacTHHA.

Ha puc. 1 nokazanuii po3nojin JIEryro4oi JOMIIIKA
(6opy) mo raMOKHI MIIACTHHU MICHs I0HHOTO JIETYBaHHS,
OTpUMaHe 3a JOIMOMOIOI0 METOJY BHMIpY 3BOPOTHHX
BOJbT-(papaJHbIX  XapaKTepPUCTHK. BwuseieHe, 110
PO3MOIT KOHIICHTpAIT Jeryrouoi JOMIIIKK MO TIMOHHI
IUIACTUHH ~ Ma€  IUIaBHHWA  XapakTtep 13 JBOMa
MaKCHMyMaMH: Ha IIOBEPXHI TUIACTHHU W Ha JCSKii
rMOuHI. BUHUKHEHHS MakcUMyMy Ha IIOBEpXHIi

Kommentparri Sopa. 1017 ear?

L aE

Puc. 1. Po3noxin KoHumeHTpamii JIEryro4oi JOMILIKH
(6opy) 1o TIIHMOWHI IIACTUHH BUCOKOOMHOTO KPEMHIFO.

MOB'sI3aHE 3 THM, MIO IICIsI TEMIIEPATypHOI PO3TOHKA Ha
MOBEPXHI 3aJMINAIOTHCA 10HHM JIETYIOUOi TOMIIIKH, IO
HEepeBUIYE CEepPeAHI0 KOHIEHTpalilo. BHUHUKHEHHS
JIPYroro MakCHMyMY MOXKHA IOSICHUTH B paMKax Teopii
TYHEJIIOBaHHS, Y BIAMOBIMHOCTI SIKOT 1OHW JTOMIIIKH,
BHACJIIJIOK B3a€MOJIii 3 ()OHOHAMHU KPUCTAIIYHOI IPaTKH,
BTPA4ae CBOIO SHEPTilo, IO i MPUBOAUTH J0 CKYITYECHHS
10HIB HA JIESAKid BiJICTaHi BiJl HTOBEPXHi.

[IpoBenenunit mnomapoBuii aHaji3 3a JIOMOMOTOIO
METOJy BUOOPYOTo TPAaBJICHHS IUIACTHH KPEMHIIO Micis
MPOIIECiB IOHHOTO JIETYBaHHS II0Ka3aB, IO OCHOBHHM
BUIOM NeeKTiB Oe3nocepe/HbO Ha MTOBEPXHi TIACTHH €
CHJIbHO PpO3YIOPSAKOBAHUI KpEeMHINH 1 JucCIOKamiiHi
CITKH, IO 3aJral0Th Ha MCSKIN BIiICTaHI BiJ IMOBEPXHI
KPEMHIIO 1 CKJIaIal0ThCsl, B OCHOBHOMY, 3 60- rpasycHUX
quciokanid (puc.2). 3a pmomomoroto Meroxy BIMC
3'ACOBaHO, IO JUCJIOKAUiliHI CITKM PO3TAIIOBYIOTHCS B
001acTsAX MAKCUMyMY HIUIBHOCTI JICTYHOUOi JOMIIIIKH,
TOOTO, B MICIAX MAaKCHMAaIbHHX 3HAYeHb MEXaHIYHOrO
nedopmaniiinoro morenniany. Hakonudyrouuch y mux
o0nacTsIX, aroMH [OMILIKH 3aiMaloTh MOJOKCHHS Y
By3JIaX 1 MDKBY3IISIX, IIIO BIAIOBIAHO 1O 3aKoHYy Berapma
BUKJIMKAE TOsBY BiHOCHUX aedopmariiiie = o-C, 1e ®
— mocriitHa Berapma, C— KOHIEHTpaIis JeTryrdol
JOMIMKK (B aTOMHHMX JOJIIX 4Yd B BigcoTkax) [9].
HlinpHicTh AMCIIOKALIH, BIIMNOBIAHO 10 aHANI3y KapTHHU
nedekTiB y 3pa3kax JIeroBaHUX OOpPOM KpEMHIlo,
cranoBua 10 10° M. V jeskux BUMajkax, KoM piBeHb
MEXaHIYHUX HaNpyr 3HAa4HO IIEPEBUILYBaB MOPIr
IUIACTHYHOTO Teyil KpeMHiro, crocrepiragacs MOsSBH
CHJIBHO pa3yIopsIKOBAHHOTO KPEMHilo Oe3rocepeiHpo B
MiCISIX MAKCHMYMY KOHLICHTpALIl JIETYI040i JOMIIIKH Ha
3HAYHHX BiJICTaHSX BiJ MOBEPXHI KPEMHIEBOI TUTACTHHU.

[pormec OKHICHEHHS TTOBEPXHi KpEeMHII0
CYTIPOBOMIKYEThCA  BHUCOKOTEMIIEPATYPHOIO  TUQY3i€r0
KUCHIO 3 HAaCTYIIHUM YTBOPEHHSM OKCHIY KpPEMHio, a
npotec eeKTOyTBOPEHHsI BiIOYBAEThCS Yy JiBa €TaIlH,
mo 30iraeThess i3 mporecoM Je(eKTOyTBOPEHHS NpU
1OHHIM JIeTyBaHHi, Ko Je()eKTOyTBOPEHHS
BiZIOYBA€ETHCS B MPOIIEC] 3aNIEPErOHy 1 PO3TOHY JIETYIOYOi
nomimku. Ilepmmii eran mpouecy IeeKTOyTBOPEHHs
IIPY OKHUCHEHHI IUIACTHH BifIOYBA€ThCS 1O MOMEHTY
YTBOPEHHA OKCHIY KpPeMHil0, NPyrWi eram — Hici
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Puc. 2. 300pakKeHHsT  JUCIOKALIHHIX

Enexrponne
CITOK B KpEeMHIii Miciisi iOHHOTO JieryBaHHs (rimOuHa
pO3TallyBaHHs CITOK 5 MKM BiJl HOBEpXHI KPEMHIIO).
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YTBOPEHHS OKCHIY KpEMHil0. YCTaHOBJIEHE, IO
MepexiJIHUi 1Iap KPeMHII0 IiJ OKCHIOM Ma€ IIapoBY
CTPYKTYpY i CKJIaJIA€ThCS i3 CHJIBHO
Pa3yNopSAKOBAHHOTO HEZOOKHCHEHOTO KpeMHilo M
KPEMHiI0, 1[0 MICTUTb JHUCIIOKaNLiiHi ciTKH (puc. 3). Mix
CHJIbHO DPa3yIlopsIKOBAaHUM KPEMHIEM 1 KpEMHieM, IO
MICTSITh JMCIOKAI[IfHI CITKH, iCHY€ CTPHUOOK IIiIIBHOCTI
PIBHIB 3aXOILICHHS HOCITB 3aps/iiB, 0 MOKHA MMOSICHUTH
pi3HHIEIO B PiBHI MEXaHIYHHUX HANpyT 1 Kedopmariii, mo
BiIOyBaIOThCS BHACHIJOK IPOIECY NPUCKOPEHOi Tudys3ii
KHCHIO y3/IOBX CTPYKTYPHHX BUXiTHUX Ae(eKTiB.

LlinpHICTF AWCIOKAIA y IUCIOKAMIHHUX CiTKax
BU3HAYAETHCS PIBHEM MEXaHIYHMX IUIACTUYHMX HAIPYT,
IO 3ajJexarTh BiJi NapaMmeTpiB BHCOKOTEMIIEpaTypHOT
qudy3il  KUCHIO, MapamMerpiB OKCHAY KpPEMHII, M0
YTBOPIOBABCA, ¥  KPEMHIIO, TOBIIMHH  OKCHIY,
KOHLEHTpALIl CTPYKTYPHUX Je(QEKTiB Yy BHXIJHOMY
KpeMHii # pocsrana 3mauens 10' M2, mo Ha Kigbka
MopsiIKiB  Olblle, YMM TIpH IOHHIM JIeryBaHHI. 3a
moromororo OXE  —  enekTpoHHOTO — aHami3y
BCTaHOBJICHO, 110 KOHLEHTpALlisl JOMIIIKOBOIO KHCHIO
Oyia MakcHMallbHa Ha MEXKi OKCHJ KPEMHII0 — KPEMHIH i
3MEHITyBaiack Braub kpemHito. [I{iMbHICTh TUCITOKAIIIH i
BIIMIOBITHO TeEpiof MUCIOKALIHHOI CITKH 3MiHIOBaJIHCS
3aJICKHO BiI BIACTAHI 10 MOBEPXHI KPEMHIA — OKCHII
KpeMHito. [laHi 3ale)XHOCTI mMepiony JUCIOKaliiHUX
CITOK BiJi TTIMOMHU 1X 3aJITaHHs JI03BOJISIE PO3paxyBaTH
JesKi TIapaMeTpy OKCHIyBaHHS, Taki 5K, KPUTHYHY
KOHIICHTPAI[IF0 aTOMIB KHCHIO, 1[0 BUKJIUKAE, BiAMOBIIHO
JO 3akoHy Berappa, Hanpyru IUiacTH4YHOI — Tedii,
KoedilieHT IUdy3ii KUCHIO MpPU TEPEeMIIeHH] Y3T0BX
CTPYKTYpHHUX Ae(deKTiB i koedinieHT Berapna st KucHio
B KPEMHIii.

Ha ocHOBi po3po0ieHOi TOMONOTIYHOI MOJei
TIPUIIOBEPXHBOT 00JIACTI KPEMHII0 B CTPYKTypaxX OKCHJ
KPEMHII0 - KpeMHId MO)XXKHa BH3HAYUTH BIIHOCHY
pe3ynbrytouy nedopmaiito sik [10]

e=¢g +¢,, (1
ne € - BimHOCHa paedopmaris, BUKIMKAHA KHCHEM €, —
BiZIHOCHa JehopMallisi Ha TPAHUISIX PO3LTY, BUKIMKAaHA

Puc. 3. EnextpoHHe 300pa)XeHHS IUCIIOKAIIHHUX

CITOK B KpEeMHIl TiClsi BHCOKOTEMIIEPATYPHOTO
OKCHyBaHHS (TJMOMHA PpO3TAlllyBaHHS CITOK SMKM
BiJl MEXI1 PO3MOALTY OKCH]T KPEMHIIO - KPEMHI).

pi3HHUICIO eNeKTPODI3UYHUX 1 TEPMIYHAX KOCQIIi€HTIB,
PospaxyHOok 3HadeHb BimHOCHHX aAedopmariii Ha
TPaHUIIX PO3IATHYJIA OKCHI KPEeMHIH — KpeMHil 1 okcng
KPEMHIIO - pa3ymopsSIIKOBaHUN KpEeMHIH 3 ypaxyBaHHIM
KoedimieHTiB TepmiuHoro posumpenss o,=0,3 10° C!
(kpemwiit), ®=2,5 10° C'(okcum), =76 10° C
!(pasynopsiakoBanuii KpeMHiil) 1aBaB 3HAYEHHS &,
0,58% (pa3ymopsiikoBaHMI KpeMHIH — KpeMHiit), & =
0,8% (OKCHIl KPEMHIIO — pa3yNopsIKOBaHUI KPEMHIH).
BHecok aTOMIB KHCHIO Ha BEIMYHHY BIJHOCHOI
nedopmarii OIiHIOBaBCS B Takuil crmoci6. Bupdaroun
KapTUHY  JUCIOKallifHUX  CITOK, OTpUMaHy 3a
JIOTIOMOTOI0 ~ €NIEKTPOHHOTO ~ MIKPOCKOIIa Ha  PI3HHX
TAOWHAX, BHW3HAYANNCS CEpeNHI 3HA4YeHHS Nepioxy
TUCTOKamiMHUX citok D. 3rigHoO 3 BHpa3oM Ui
BITHOCHOI AedopMartil 1ist JUCIOKAMIHHIX CiTOK [11]

8=MK 2)
D bl
ne |b| — mnpoekuiss Monyns Bekropa broprepca Ha

HaTpaBJIeHHs auciokariii, k =0,5 (s 60° mucimokariii).
Po3paxyemo BeNMUMHY BHECKY aTOMIB KHUCHIO B ITPOIIEC
YTBOPEHHST MEXaHIYHMX Hampyr, Jedopmamid i
CTPYKTYPHHX JC(EKTIiB y BUTISAL AUCITOKAIIHUX CITOK.
Bignocny nedopmariio, mos'sizaHy 3 KHCHEM, MOJXKHA
po3paxyBaTH y BiIOBITHOCTI ¢ 3akoHOM Berapna[9]
g, =0C, 3)

Ha mincrasi BupaziB (1),(2) 1 (3) MoxxHa BU3HAUUTH
koediuienT Berapma mns aroMiB KHCHIO B KpeMHil
(0=10", sxmo xoHueHTpawis C BUMIpAETHCS B ATOMHHX
BiJICOTKaX), IPX I[bOMY, 3HAYCHHS KOHIICHTpAIlii aTOMiB
KHCHIO B  JOCHDKYBaHidH  oOyacTi  KpemHilo 3
JTUCITOKAIIMHUME CITKaMH, PO3paxoBaHa BIAMOBIIHO IO
BUpasy

2
X

C=C, exp(—
o €xp( 4D

ek “4)

0
JIe X- BIJICTaHb BiJ] TCOMETPHYHOT MEXi OKCUJI KPEMHIFO -
KpEMHIi o MCIIOKALIHOT CITKH,

D, =D’ exp(—Ed%T) — xoe¢imient mudysii, Egr —

eHepris aktuBanii nudysii, T — Temneparypa, craHoBuIIA
npubim3no 6%, 10 [JaBajo 3HAYCHHS BiTHOCHOL
nedopmanii nopsaky 6 10 ~ um 0,006 %. Lle 3HaueHHs
Ha TIOPSAOK MEHIIe, 4YHM BEJIWYMHH BiJHOCHOI
nedopmariii, MpH SKHX HACTyla€ IUIACTUYHA Tedis
KpEeMHito. SIKIIO 3piBHATH L€ 3HAYEHHS 3 BEJIMYMHOIO
BiTHOCHOI jAedopmarii, moO BPaxOBYe BiIMIHHOCTI B
eseKTpo(i3NYHUX 1 TemrepaTypHuXx KoedilieHTax (g, =
0,58%), TO BHECKOM aTOMIB KHCHIO Yy BEIMYHHY
pe3ynbpTy040i BimHOCHOI amedopmariii, MoxHa Oymo 6
3HeBaxkutd. OpHak, Tpeba mam'sTaTH, MO MpH
PO3paxyHKy BiJHOCHOI KOHIIEHTpalii BiJIIOBIIHO [0
3akoHy Berapna miJ MOHATTSAM «KOHLEHTpALs» Tpeda
PO3YMITH CEPEAHI0 MO 00’€My KOHIEHTPAIIO JOMIIIOK.
Y  peasbHOMY BUNAJKy, JIOKaJbHAa KOHILIEHTPALs
JOMIIIOK, 110  3HA4YHO  [EPEBUILYE  CEPEAHIO
KOHIICHTPAIlIF0, MOXXE€ BHKJIMKATH IMOSIBH MEXaHIYHUX
Harpyru i aedopmartiii, o 3HaYHO MEPEBHUILYIOTH MTOPIr
IlacTuyHoi Tewil W Bu3BatM mnosiBy paedextiB. Ilpu
IbOMY, aTOMH JOMIIIOK PIBHOMIPHO PO3MOIIISIOTHCS
OIM3BKO saaep CTPYKTYpHUX  Ae(ekTiB, o
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YTBOPIOBAJIUCS, CTBOPIOIOYM HAmpyrm ¥ medopmamii
JIAJIeKi BiJl MJIACTHYHUX 3HA4YeHb, MO U 3adikcoBaHe B
L[bOMY BHUIIAJIKY.

BuBuatoun kapTuHy AeeKTOyTBOPEHHS MPU 10HHIM
JeryBaHHI (pHC. 2) MOXHA po3paxyBaTH aHAJIOTIYHI
napaMeTpu Juii OOpy B KpeMHii, Tak, HaIpUKIaJ,
3HaueHHs KoeoilieHta Berappa mis Oopy B KpemHii
cTaHoBUIO 3HaueHHs (2 - 5)-107, mwo mo6pe 36iramocs 3
TaOJIMYHUM 3HAUCHHSIM.

BucHoBKwU.

TakuM  YHHOM, 3TiJHO OCHOBI  IPOBEICHHUX
JIOCITIPKEHb MOXKHA 3pOOHUTH HACTYITHI BUCHOBKH:

1. [IxepenoM cTpyKTypHHX J1e(eKTiB IIpH OKHMCHEHH1
W 1OHHIM JIeryBaHHI KpeMHII0 CIyXaTh IUIACTUYHI
MEXaHIYHI HampyTH, BeIUYMHA SIKUX 3aJCKUTh BiJ
mapaMeTpiB BHCOKOTEMITEPaTypHOL mudysii
JOMIMIOK(IOMIIIKA KHCHIO, IO JIETY€E),TAKOXK, BiJ
rmapaMeTpiB OKCHIY KPEeMHIiI0 i KpeMHilo ( Ui mpouecy
OKWCHEHHS) 1 HASBHOCTI BUXiTHUX Je(EKTiB;

2. Ilpomec yTBOpeHHS nepEKTiB SAK y BHUIAIKY
OKHMCHEHHS, TaKk 1 Yy BHUNAAKy IOHHOTO JIETyBaHHS
NPOXOAWTh Yy [IBAa €TalmM: INPH OKUCHEHHI Je(eKTH
YTBOPIOIOTBCSL SIK O TaK 1 ICIS yTBOPEHHS OKCHIY
KpPEMHiI0, TIpY 10HHIM JIeryBaHHI 1e(eKTH YTBOPIOIOTHCS
SIK TIpH 3aroHIL, TaK 1 PO3rOHII JIETYIOYOl JOMILIKH.
OpHak, mTpU 1OHHIM JIETYBaHHI He BiIOyBaeTbCs

YTBOPCHHS 1HIIUX 3'€THAHB;

3. IIpu cnocrepexeHHi KapTHHHU Ae(PEKTIB Y KpeMHil
NIPU OKCHAYBaHHI I 10HHIM JIETyBaHHI, MOJKHA 3pOOUTH
BHCHOBOK, III0 MPHU OKHCHEHHI CIIOCTEPIraeThCsl MOsiBa
OlmpIMX Hanpyr i Jjgedopmariid, mo TMoB'si3aHe 3
OO0 KOHLIEHTPALIIEI0 JIOMIILIKH, 10
mudyHaye(kucH0) 1 OLIBIIMX —TeMmIeparyp, YuUM Y
BUIIAJIKy 10HHOTO JIET'yBaHHSI.

4. Jlepextn y BUXIZHOMY KpeMHil cCIIyxarh
KaHajlaMu Juisl TpucKopeHoi andysii moMimiok, Mo
MiABUINYE PiBEHh MEXaHIYHUX HampyT i gedopmariii 3a
OCHOBHHM (POHTOM TUDY3ii.

5. BuBuarouum KapTHHU [Ie(EKTOYTBOPEHHS MpHU
10HHIM JIETYBaHHI W OKCHAYBaHHI MOXHa pO3paxyBaTH
nmapameTpu npouecy audy3ii (KOHIEHTpAIio IOMIIIOK,
BesimunHM  Jedopmanii) 1 audyHIyHOUMX — aToMIB
(xoediuient Berapaa ast JOMIIIOK y KpeMHiT)

Cmunmuna B.A. — noxrtop ¢i3.-mar. Hayk, mpodecop,
akagemik, pekrop OHY im. .I. Meuynnkoga,

Auyncokuii ILP. — acmipadT (i3u4HOTO (haKyIbTETY
OnY,
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The near-surface silicon layers after ion-implantation doping and oxidation intraprocess with used modern
method of research are investigated. It is shown the comparative analyses of defect formation in these layers.
Key words: silicon, oxidation, ion-implantation doping, defects.
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