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CHUHTE3 Y OITUYECKHUE CBOVMCTBA IIJIEHOK CJIOKHBIX
OKCHI0B HA OCHOBE OJIOBA U HUOBUA

H. H. Ajonun?, B. A. Jlorauepa!, A. H. Jlykun', /I. M. [IpuénITKoB!,
10. C. lllpamuenko?, A. M. XoBus!

' Boponescckuil 2ocyoapcmeentulil yHugepcument,
2 Boponedsicckuil 20Cy0apcmeeniiblil neda202uieckull YHugepcumem

IMoctynuna B pegaxmuio 12.07.2008 .

AnHoTanms. Ha noanmoxkaXx MOHOKPHUCTAJIITMUECKOTO KPEMHHUS M KBaplla CUHTE3MPOBAHBI IUIEHKU
cnoxkHoro okcnaa cocrasa SnyNb,O.. OGpasiibl MoTy4ann MarHETPOHHBIM OCAXKIECHHEM HUOOMS, MOCIIE-
IYIOIMM TEPMOOKCUIMPOBAHUEM W MOAM(PUIMPOBAHUEM OKCcHIa HHOOHS NbO, 0J0BOM IyTeM OTKHIa
IUIEHOYHOM cucTeMbl Sn-NbO, B Bakyyme u B otoke kucinopona npu I'=773 K. Merogom POP onpenere-
HBI KOHIICHTPAIIMOHHBIC PacTIpeieJICHUs] KOMIIOHEHTOB B TUICHKE, CBHCTENILCTBYONIHE 0 Mu(dy3noHHOM
IIPOHNKHOBEHHH 0JIOBA B TUICHKY OKCH/Ia HHOOMS B IIpoliecce BaKyyMHoro oTxura. Meronamu POM n ACM
YCTAHOBJIEHO, YTO C YBEIMUEHHEM TEeMIIEPATy Pl OT’KUTa IPOUCXOUT YKPYTTHEHHE KPUCTAIIUTOB IPH He-
M3MEHHO INIAIKOH MOBEPXHOCTH IUICHKH CO 3HaueHHeM IepoxoBaroctu ~ 10 Hm. [Inenka okcuna HHOOUS
ONTHYECKHU OoJlee Mpo3pavHa, YeM IIICHKA MOCJIE BAKYYMHOTO OTXKHTa cucTeMbl Sn-NbO,, 1 MeHee mpo-
3payYHa, 9eM IUTEHKA CII0KHOTO OKckia Sn,Nb,O., momyuenHas B Xo/e MOCIENYIOMIErO TEPMOOKCHINPOBAHKS.
Omnpenenenbl 3HaUYEHUs SHEPTUN IPSIMBIX niepexoaos: 4.02 5B mist mnénku NbO2 u 4.19 5B 11 nieHKH HA
OCHOBE OKCHJIa HUOOUS Nb205 reKCcaroHaJIbHOW MOAU(MDUKAIINH U CII0KHOTO OKCHJIAa COCTaBa SnszzO7.

KuroueBble ¢10Ba: MOAIOKKH MOHOKPHUCTAJUIMYECKOTO KPEMHHUSI U KBaplia, MPO3padHble OKCHJIHBIC
IUICHKH, MarHETPOHHOE OCAXKICHHUE, BAKYYMHBIN OT)KHUT, METOJ] pe3ep(hOpJ0BCKOr0 0OpaTHOIO paccesiHusl,
KOHIICHTPAIMOHHBIE PACIIPE/ICIICHHs KOMIIOHEHTOB, a/ICOPOIMOHHAs CIIEKTPOCKOINSI.

Abstract. Difficult oxide structure films Sn,Nb,O, onto monocrystal silicon and quartz substrates were
synthesized. Samples were prepared by dc magnetron sputtering of niobium films, further thermal oxidation
of obtained Nb/Si systems and modification of niobium oxide NbO, by stannum. The Sn-NbO, film systems
obtained were annealed in a vacuum and a oxygen flux at a temperature of 773 K. Concentration distributions
of components in a film was determined by the Reserford back scaterring (RBS) — method. The data of this
method testify about of diffusion penetration of stannum into a niobium oxide film in the course of vacuum
annealing. By the methods of scanning electron microscopy (SEM) and atomic force microscopy (AFM) is
established, that increasing of the annealing temperature promote enlargement of crystallites at constantly
smooth surface of a film with value of a roughness ~ 10 nm. The niobium oxide film by optical is more trans-
parent, than the film obtained after annealing in a vacuum of the systems Sn-NbO,, and is less transparent,
than a film of difficult oxide structure Sn,Nb,O., received during the subsequent thermal oxidiation. Energy
values of direct transitions were obtained. For a film NbO, this value is 4.02 eV and 4.19 eV for a film based
on niobium oxide Nb,O, hexagonal modification and difficult oxide structure Sn,Nb,O,

Keywords: monocrystal silicon and quartz substrates, transparency oxide films, dc magnetron sputter-
ing, vacuum annealing, Reserford back scaterring, concentration distributions of components, adsorption
spectroscopy.

BBEJIEHUE

[Tnenku OKCUIOB HUOOHMS HAXOST HITUPOKOE MPH-
MEHEeHHe Oiiaroiapsi CBOMM DIIEKTPOXPOMHBIM, Ta30-
qyBCTBUTEIBHBIM U ONTHYECKUM CBOMcTBaM [1—S5].
Oxkcuipl HHOOUS MOJTyYar0T Pa3HbIMK (PU3NICCKUMU
1 XMMHYECKUMH METOJIaMH: 30Jb-TeIb METOIOM [4,

© Adonnn H. H., Jlorauesa B. A., Jlykun A. H., IIpu6sit-
xoB /. M., llIpamuenko FO. C., XoBus A. M., 2008

6], MAarHETPOHHBIM OCAXJICHUEM B CpeJie KHCIopoa
wiu aprona [1—7]. B paccmarpuBaeMbix criocobax
MOJTYYEHUS] OKCUJIHBIC TUIEHKU PA3HOM CTEXUOMETPUH
(bOpMHPYIOTCS HETTOCPEACTBEHHO B MPOIIECCE OCAK-
neHus. Js DOCTHKEeHHsI HEeOOXOAMMOTo KayecTBa
MOKPBITUH YaCTO TMOCIE OCAXKICHUS CIEIYET OTIKHT,
B IIPOLIECCE KOTOPOTO CTPYKTYPa INICHOK MEHSIETCS OT
aMOp(HOH IO KPUCTAITHYECKON, MPOUCXOAST (Ha3o-
BbIC TIPEBPAIICHUS, U3MEHSICTCS IIEPOXOBATOCTH T10-
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