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Phase transformations in multilayer Sc/Si coatings have been studied by transmission
electron microscopy and X-ray diffraction in a wide temperature range. The silicide
formation processes were found to occur via a number of metastable phases. The solid-
state amorphization reaction has been revealed to take place at low-temperature annealing.
The amorphous scandium-silicon alloy with the composition close to the ScSi silicide one
forms at the first stage. After the polycrystalline scandium layers are completely con-
sumed, the amorphous alloy continues to consume silicon and, as a result, the alloy
composition shifts to Sc;Sig silicide. With further temperature increase, the amorphous
alloy crystallizes into Sc;Siy silicide. Eutectoid decomposition of metastable Sc;Sis into
ScSi and Si mixture occurs at the later stage. Above the eutectoid transition temperature,
Sc3Sis synthesis occurs again according to the phase diagram.

MeTomaMu IPOCBEUMBAIOIEH JI€KTPOHHONR MUKPOCKONWN IIOINEPEYHBIX CPE30B U PEHTre-
HOBCKO¥ OU(PaKIMU HCCIEeIOBAJUCH (DA30Bble NPEBPAIIEHUS B MHOTOCJIOMHBIX IOKPBITAAX
Sc/Si B mupokom auamaszoHe TemiepaTyp. OGHAPY:KEHO, UTO IPOIECCHl CHIUIUL000Pa30Ba-
HUS MIPOTEKAIOT uepe3 PAA MeTacTabuIbHBIX (as. B yCclIoBUAX HU3KOTEMIIEPATYPHOIO OTHKU-
ra B NOKPBLITAM HabJII0[aeTcsa peaknus TBepaodasHol amMopdusanuu ¢ 00pasoBaHUeM aMopQ-
HOT'O CKaHAWN-KPEeMHUEBOTO CILIABA, COCTAB KOTOPOTO HA HAYAJILHOM dTale 0JU30K K COCTABY
cunmununa ScSi. ITocie MOMHOrO pacxofa CJIOEB CKAHIAWA, aMOP(HBIA CILJIAB IIPOJOJIMKAET
MOTPEBIATH JONOJHUTEIbLHOE KOJINUYECTBO KPDEMHUS, B PE3yJbTaTe Uero ero COCTaB CMeIaeT-
CA B CTOPOHY CHINIUAA SC3Si5, KPUCTAIIM3ANNA KOTOPOro HaGII0JaeTcs IPH AalbHeiIreMm
MOBBLIIIEHNY TeMIepaTyphl. Ilo3gHee NPOMCXOAUT 3BTEKTOMAHLIM paclajg MeTacTaOUIbHOI'O
cumnuga SC3Sis Ha cMech KpeMHHUA U cuaunuga SCSi. Beime TeMmepaTyphl 3BTEKTOHJTHOTO
IpeBpaIlleHnsA CHOBA IIPOMCXOAUT CUHTe3 SC;Si; B cooTBeTCTBHH C (has0oBOM AMAarpaMMoii.
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metal/silicon” thin film systems are of
great fundamental and practical importance
for microelectronics [1, 2] as well as multi-
layer X-ray mirrors technology [3]. Phase
formation processes in nanoscale diffusion
pairs are known to occur, as a rule, in a
manner different from that in bulk ones.
All phases (solid solutions, intermediate
compounds-silicides) corresponding to the
equilibrium phase diagram are present in a
bulk system diffusion zone while thin film
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systems are characterized by the lack of
some equilibrium compounds or sometimes,
at initial interaction stages, even of all
them. Nucleation and growth of metastable
phases including amorphous ones precede
often the appearance of equilibrium
silicides.

Numerous attempts to find general regu-
larities of phase transformations in film
systems and to predict the sequence of
silicide nucleation and growth have been
made during last 30 years. The semi-empiri-
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