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PosrnsipatoTbCs  akTyanbHi  MUTaHHS  MNIBKOBOMO — MaTepiasio3HaBCTBa, MNOB'sA3aHi 3
nojanblUolo  MiHiaTiopu3auielo  MiKponpwiapie i MepexoaoM [0  HAHOTEXHOMOri  3aBAsKM
CTBOPEHHIO HOBUX CUMILMAHMX MaTepianis, WO 3340BO/bHAIOTL BUMOraM HaHOTEXHOJOTM.

PosrnsiHyTi 3aKOHOMIPHOCTi npouecis andysinHoro ¢opMyBaHHs cTabinbHuX
HaHOPO3MIpHMX NNIBOK  cuniumAaiB  nepexighux Metanis Co, Mn, Ni, Ta, Ti, Pt Ha
MOHOKpUCTaniyHoMy  KkpemHii. lNpeactaBneHo  ocobnuBocTi  opMyBaHHA  WwapiBs  cuniumais
nepexigHMx MeTaniB nig 4yac TepMiyHOI 06pobkM B yMOBax BUCOKOrO (He Hwdkue 10-3[a) i
Hagsucokoro (He Hwkye 108 [la) Bakyymy, WO BM3HAYalOTbCa BMNAMBOM  pakTopa
HaHOPO3MipHOCTi.

MokasaHo, wo opMyBaHHS cuniuMaHMX ¢a3 B Wapax HAHOMETPOBMX  TOBLUMH
BiAbYBa€ETbCA B iHWMX MOCNIAOBHOCTSX, HiX Ue nepeabayaetbcs aiarpamamu (a3oBux piBHOBar
AN MacMBHMX MaTepiani, i B iHWWX TeMmnepaTypHUX iHTepBanax, HbX B Liapax CyOMiKpOHHOro
[ianasoHy TOBLWMH. KnouoBuM anst ¢hopMyBaHHA (i3UYHUX OCHOB MPOMWUCIIOBO-MEPCNEKTUBHUX
CUNIUMAHWMX HAHOTEXHOMOMM € Te, WO KOHTPOSIbOBAHICTL MNPOLECY OTpUMaHHs  HeobXxigHol
cuniumMpHoi asv Ta BiATBOPIOBAHICTb BACTUBOCTEN 3abe3MmeyyloTbCsl BBEAEHHSIM MK  LUApOM
MeTany Ta niaknagkolo (MOHOKPUCTANOM KPeMHilo) ocobnmBMX 30H, MPOLWAPKIB Pi3HOro Tumy -
andysinHo-koHTpontolounx  Wwapis  (AKLW), sKi BWKOHYIOTb Ppi3Hy, ane B YyCiX BuMNagkax -
perynioldy  ponb B po3BWTKY npoueciB  AudysiiHoro  dasoyTBopeHHs. KL MoxyTb
YMOBINbHIOBATX | MpUCKOptOBaTU AUY3ilHI npouecy, 3MiHIOBAaTU KIHETUKY POCTY CUMiuMAaHOI
nnisku, crabinisyBatm noTpibHI Ans  TexHonorii cuniumMaHi  da3n, 3anobiraTu  yTBOPEHHIO
HEeoNTMMarnbHKX 3a BAaCTUBOCTAMM MeTacTabinbHux da3s, cnpusati hopMyBaHHIO cTabinbHUX das.

OxapakTep130BaHo i3nyHI OCHOBM NPOMUCNIOBO-NEPCNEKTUBHUX TEXHOSOriN
BWUrOTOBJIEHHS1 HAaHOPO3MipHMX eniTakciihnx CoSi, Ta Mn,Si; cTabinbHux nonikpucTaniyHmx NiSi
NNiBOK Ta IHWWX HAHOPO3MIpHMX NAIBOK cuniumaiB nepexigHux wetanis Ti, Ta, Pt Ha
MOHOKPUCTaNiYHOMy KpeMHii 3 peryiiboBaHo TEPMOCTabINbHICTIO Ta MUTOMMM €/1IEKTPOOMNOPOM.

MoHorpadisi MoXe npeAcTaBNsATU iHTEpeC AN BYEHWX Ta HAYKOBO-TEXHIYHUX
npauiBHUKIB, WO npautoloTe B 061acTi MaTepiano3HaBCTBAa HaHOKPUCTaNiYHUX MaTepianis, a
TaKoX AN CTyAEHTIB i acnipaHTiB i3vuHKMX i iHXEHEpHUX ChewianbHOCTel YHIBEpCUTETIB.
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ISBN 978-966-00-1068-0 10.M. MakoroH,
O.M. NaBnoBa
2011
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The actual film material science issues associated with further miniaturization of the chips
and microdevices and transition to the nanotechnology by creating a new silicide materials that
meet the requirements of nanotechnology.

The regularities of the diffusion formation processes of the stable nanodimensional
silicide films of the Co, Mn, Ni, Ti, Ta and Pt transition metals on the monocrystalline silicon are
established. Formation features of the layers of the transition metal silicides at annealing under
high (not below of 10-3Pa) and ultra high (not below of 108Pa) vacuum are determined by the
substantial influence of nanodimension factor.

Shown that the silicide phase formation in the layers with nanometer thicknesses is
occurred in other sequences in comparison with the phase equilibrium diagrams and in other
temperature intervals in comparison with the layers with submicron thicknesses range. The key
to the formation of physical principles of industrial-looking silicide nanotechnology is that the
controllability process for obtaining the necessary silicide phase and reproducibility of properties
provided the introduction between the metal layer and the substrate (monocrystalline silicon)
special zones, layers of different types - diffusion-controlling layer (DCL), which perform
different, but in all cases - regulatory role in the development of processes diffusion phase
formation. DCL can slow down and accelerate diffusion processes, change the growth kinetics
of silicide film, stabilize the silicide phases necessary for technology, prevent the formation of
the metastable phases with no optimal properties and promote the formation of the stable
phases.

Characterize the physical basis of industrial-looking technologies of production of
nanodimensional epitaxial CoSi2, Mn,Si; films, stable polycrystalline NiSi films and other
nanodimensional transition metal (Ti, Ta, Pt) silicide films on the monocrystalline silicon with
controlling thermal stability and resistivity.

The monograph may be of interest to scientists and technologists working in the field of
material science nanocrystalline materials as well as for university undergraduate and graduate
students of engineering and physical specialities.

© S.1. Sidorenko,
ISBN 978-966-00-1068-0 Yu.N. Makogon,
O.P. Pavlova
2011
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