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B pabote n3ydeHs XuMUIecKuii u (ha30BbIil COCTaB TOHKUX INIEHOK NDN MET0I0M PEeHTTeHOBCKOH (HOTOIIEKTPOHHOU
crnextpockornuu (POIC). Onpenenensl otTHocuTenbHble KoHeHTpauuu (O, Nb, N, C, Si) u npoBenéH nocaoiHbIid
(ha30BbIi aHATTH3 INICHKY JI0 PACIBIICHHS H OCTIe KaXKI0T0 [IUKJIA pacHbUICHHs. B HUTPHIHO! IIIeHKe 10 pacIIbUICHHS
0OHApYKEHBI J1BA Pa3IHIHBIX ()a30BBIX COCTOSHUS HUTPHA HHOOUS, IPEeANONoKHTeIbHO 9T0 NbN 1 NbsNy. Anamus
s Nb 3d 1 O 1s mo3BoHIT BBISIBUTH KPOME yKa3aHHBIX (pa3 HUTPHIa HUOOUS pasinyHble OKkcuabl HHoous (Nb,Os,
NbO,, Nb,O3, NbO) n NbNOx.
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B Hacrostmielt paboTte U3y4eHbl XUMHIECKHH 1 (ha30BBIil COCTaB TOHKUX IIEHOK NbN MeToI0M peHTIeHOBCKOM
¢dorosnexrpornoii ciekrpockonuu (POSC). [Tnenkn NbN Ha KpeMHEBOH ITOUT0KKE OBIIN MOIYYSHBI METOIOM
MarHeTpOHHOTO HaNbLIeH!s. ToJIINHA HAMBUIEHHOTO C10s BapbupoBanack oT 5 10 10 HM. CrieKTpbl CHUMAIUCh
C IIOMOIIBIO MOAYJISI DJIEKTPOHHO-NOHHOM clrieKTpockonuu Ha 6ase miatdopmel Hanogad 25 (HT-MAT). Ilo-
CIIOWHOE TPaBJIEHHE BBINOIHAIOCH C TOMOIIBIO ITydKa HOHOB Ar+.

B paGote Obumn ompenenensl oTHOcuTenbHbe KoHIEeHTpaun (O, Nb, N, C, Si) u npoBeaéH MOCIOWHBIN
(ha30BbIi aHATK3 MIEHKN 70 PACTIBUICHHS U MOCIe KaXI0ro nukina pactsuieHns. [Ipn ananuse muaun N 1s 10
pacmsiIeHus ObUI0 0OHAPYKEHO, YTO OHA PACKIAIBIBACTCS Ha JIBA IIMKA C PA3IMYHBIMU 3HEPTHAMH cBs3u: 397.7
3B, 396.9 3B (cTeneHn okucIeHHs a30Ta COOTBETCTBEHHO —3 1 —2.6). TakuMm 06pa3oM, B HUTPHIHOH IICHKE JI0
pacHbUICHUS IPUCYTCTBYET JIBa Pa3JIMYHEIX ()a30BBIX COCTOSHHS HUTPHUAA HHOOM. MBI Ipemonaraem, 9To 9T0
NbN u NbsNe. Ananuz muauii Nb 3d 1 O 1s 1o3BoIHII BBISIBUTH KpOME YKa3aHHBEIX (a3 HUTpUAA HHOOHS pas-
nmaHble okeuabsl HHoOus (Nb20s, NbO2, Nb203, NbO) u NDNOx.

B pesynprare aHamM3a MOXHO CHI€NaTh BBIBOJ, YTO TOCJE BBITPY3KH M3 BaKyyMHOI KaMepbl HUTPHIHON
IUIEHKH 110/ BO3AeHCTBHEM aTtMoc(epsl 0Opa3oBayicsi OKCUAHBIN cioi HHoOusa mu3 Nb2Os u NbO:2 TonmuHOi
OKOJIO 2 HM M CJIOH TONIIMHON npuMepHO | HM HUTpuAa HUOOHA npyroro ¢a3zosoro cocraBa (NbsNg), uem uc-
XOJHBIH HUTPUA HHOOHSA. [Ipy pacmblIeHHN TONIMHA OKCHHOTO CIIOSl YMEHBIIAIACh, MOSBISIIUCH CYOOKCH B
NbOx u NbNOx u yBenmuuBanach TOJIIMHA H3MEHEHHOTO HUTPUIA HHOOUS.

X-RAY PHOTOELECTRON SPECTROSCOPY FOR LAYER-BY-LAYER PHASE
ANALYSIS OF NbN THIN FILMS
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This paper studied the chemical and phase composition of NbN thin films by x-ray photoelectron spectroscopy (XPS).
Determined the relative concentrations of (O, Nb, N, C, Si) and carried out layer-by-layer phase analysis of the films
before sputtering and after each cycle of sputtering. Before spraying in the nitride film detected two different phase
states niobium nitride, NbN, and presumably this NbsNs. Analysis of the Nb 3d and C 1s lines allowed to reveal in
addition to these phases of niobium nitride, various oxides of niobium (Nb,Os, NbO,, Nb,Os, NbO) and NbNOx.
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