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ishlab chiqilishi kerak bo‘lgan
ta’minoti uchun asos hisoblanadi. Bunday tizim bemorlarni
tashxislash va boshgarishni sezilarli darajada yaxshilaydi.

tashxislash  dasturiy

Sog‘ligni saglashning yanada shaxsiylashtirilgan va kasalli-
klarni erta aniglashga doir muammolariga yechimlar
topishda yordam beradi.
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REZYUME. Sun’iy intellekt tizimlari kasalliklarni erta aniglash va davolashda yuqori aniglik va samaradorlikni ta’minlaydi.
Sog‘ligni saglash sohasida tashxislash jarayonini sezilarli darajada yaxshilaydi. Ushbu magolada sun’iy intellektga asoslangan

tashxislash tizimini tuzilishi ko‘rib chigilgan.

PE3IOME. CucteMbl HCKYCCTBEHHOTO MHTEJIEKTAa 00ECTIEUHBAIOT BBICOKYIO TOYHOCTh U 3((PEKTUBHOCTh PAHHETO BBIABICHUS U
JedeHus 3a0osieBaHUH. 3HAYNTENBHO YiIydllaeT AUarHOCTHYECKUH mporecc B cepe 3apaBooxpaHeHus. B naHHOH cTaTbe paccMmaTpuBa-
€TCA CTPYKTypa CUCTEMBI TUATHOCTUKHA HA OCHOBE UCKYCCTBECHHOT'O MHTEJICKTA.

SUMMARY. Artificial intelligence systems provide high accuracy and efficiency in early detection and treatment of diseases. Sig-
nificantly improves the diagnostic process in the healthcare sector. This article examines the structure of the diagnosis system based on

artificial intelligence.
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Advances in solid state and semiconductor physics have
contributed to the emergence of nanoelectronics, which
focuses on the creation of new materials and semiconductor
devices. Silicon remains a key material for integrated
circuits, but further development is needed for submicron
technologies. New silicide-based heterostructures can
expand the horizons of nanoelectronics. An important task
is the development of silicon-compatible photodetectors for
visible and ultraviolet spectra, which is relevant for
ecology, biotechnology and medicine.

The compound Mg3Si is a well-known promising mate-
rial for the conversion of thermoelectric energy in the tem-
perature range from 500 to 800 K. The fundamental elec-
tronic properties of Mg,Si single crystals have been widely
studied both theoretically and experimentally. The for-
mation of epitaxial Mg.Si films on silicon is complicated
by the low sticking coefficient of magnesium to silicon at
elevated substrate temperatures. The most interest has been
shown in the works on the formation of thin films of stoi-
chiometric Mg,Si on silicon by molecular beam epitaxy.
However, the substrate temperature during growth cannot
exceed 200°C, which ensures the formation of only poly-
crystalline Mg,Si films with a sufficiently developed sur-
face relief. To create silicide-silicon heterojunctions and
construct new semiconductor devices, this is not a sufficient
condition. The works present the results of studies on the
reflection and transmission spectra for Mg,Si films grown
by multiple and single annealing processes [1]. For the pol-
ycrystalline Mg.Si film obtained by multiple annealing, the
absorption spectrum is presented in Figure 1.a. For compar-
ison, the spectra of Mg.Si and Si single crystals are also
shown in this figure. In the Mg,Si single crystal, intrinsic
absorption due to indirect transitions begins at photon ener-
gies of 0.67-0.75 eV, and the absorption coefficient o has
small values (10-100 cm™?) (Figure 1.a). Starting from ener-
gies of 1.8-2.8 eV, direct interband transitions occur, and

the absorption coefficient o sharply increases (up to =108
cm™) (Figure 1.a). The Mg.Si film exhibits a higher value
of the absorption coefficient o near the absorption edge
(Figure 1.a) compared to the single crystal, which is associ-
ated with contributions from structural defects and stoichi-
ometry disruption.

The maximum value of the absorption coefficient for
the film (=1.1-10% cm™) is slightly less than that of the sin-
gle crystal (=1.5-10% cm™) (Figure 1.a), which corresponds
to a small loss of valence electrons at broken bonds in the
Mg2Si lattice and at the grain boundaries. From the spectral
dependence of the absorption coefficient o (Figure 1.a), the
energy of the first direct transition is determined to be
0.7+0.05 eV and the second, strongest transition - 2.24+0.05
eV. Figure 1.b presents the spectra for the first series of
films grown by single annealing, and Figure 1.c - for the
second series. For both series of samples, a decrease in the
absorption coefficient o and a shift of the maximum value
of a to the region of higher photon energies are observed
compared to the single crystal. For the film with epitaxially
oriented grains (550°C), the minimum coefficient o is ob-
served in the energy range up to 2 eV (Figure 1.b), which
corresponds to minimal absorption at defects. It is evident
that with a decrease in the temperature of single annealing,
there is an increase in a in this energy range (Figure 1.b),
which is associated with an increase in the number of de-
fects. A sharp increase in the absorption coefficient o in the
films, associated with direct transitions, is observed at low-
er photon energy values (1.1-1.7 eV) compared to the single
crystal (1.9 and 2.3 eV): for the film with epitaxial grains
(550°C) at energy hv=1.7 eV, for the film at 500°C hv=1.8
eV, for the film at 450°C hv=2.0 eV (Figure 1.b). The shift
of the energies of direct transitions to the low-energy region
for the films (Figure 1.b) occurs due to an increase in the
contribution of silicon atoms and a decrease in the contribu-
tion of magnesium atoms. This is possible in the case of
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substitution of magnesium atoms by silicon atoms in the
Mg2Si lattice. With a decrease in the annealing temperature,
the concentration of silicon in the Mg,Si lattice decreases,
but the proportion of silicon defects increases (Figure 1.b)
[2-4].
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Figure 1. - Absorption spectrum for a thin polycrystalline MgSi
film grown by repeated annealing (a). For MgaSi films grown by
single annealing: the first series (b) and the second series of
samples (c). For comparison, the absorption spectra of Mg2Si and
Si single crystals are presented (a, b, c).

The studies suggest that the acceleration of the kinetics
of silicide formation under RTP conditions is mainly due to
the lesser influence of gaseous impurities from the envi-
ronment. The works investigated the effects associated with
the thermal action of radiation on the formation of silicides.
Energy is transferred to the lattice depending on the optical
characteristics of the substance and the structure of the sur-
face. In semiconductors and metals, the absorption of elec-
tromagnetic energy occurs through the excitation of elec-
trons and the subsequent transfer of energy to the lattice.
This leads to localized heating of the material on the irradi-
ated surface. There is a diffusion of heat with very large
temperature gradients within the irradiated material.

Table 1 - Methods of Metal Silicide Formation

and silicon from two
targets.

Convenient for use in research
purposes, rarely used in indus-
trial production.

3. Physical sputtering
from composite tar-
gets.

The complexity of manufactur-
ing pure composite targets,
possible contamination with
impurities such as C, O, Ar,
Na.

Low coefficient of relief dust-

ing.

4. Reactive cathodic
sputtering of metal
targets in a silane-
argon atmosphere.

There is no consumption of
silicon from the substrate.

5. Condensation of
metals on substrates at
the temperature re-
quired to initiate the
solid-phase reaction.

The deposition process is
complicated, relative to meth-
ods 1, 2, 3 (issues with silane
disposal).

6. lon-stimulated solid-
phase synthesis.

The process is in the research
stage. Possibility of epitaxial
growth of silicide.

7. CVD -
deposition.

Pyrolytic

Poor compatibility with the
standard CMOS IC fabrication

Method

Characteristic of the Method

1. Deposition of metal
on a Si substrate and
silicide formation by
methods:

- Stationary or rapid
thermal processing;

- Laser irradiation;

- Mixing by ion bom-
bardment

Sensitive to the purity of the
metal-silicon interface and
high concentrations of impuri-
ties.

Capability for selective silicide
formation on the surface of
silicon areas.

Most commonly used for sili-
cides of Pt, Pd, Co, Ti

2. Co-evaporation of
metal and silicon or
co-sputtering of metal

Difficulties in process control.
Low coefficient of relief dust-

ing.

process.
Currently, due to its simplicity, universality, and com-
patibility with basic 1C manufacturing technologies, only
the method of diffusion synthesis of silicide layers, which
occurs due to reaction diffusion between the silicon sub-
strate and the metal film during their thermal treatment, has
become widely used. Other methods of forming thin-film
silicide layers have not found wide application due to their
complexity and low productivity. The RTP process can be
described under the assumptions : - the radiation pulse has a
rectangular shape; - before irradiation, the temperature of
the heterostructure is constant throughout the volume; -
there is no heat exchange between the plate and the sub-
strate holder; - there are no temperature gradients along any
coordinates. The heating process of the structure under
study can be described by the heat balance equation [6-7].

pch(jj—-lt-: L-R)E-2&0(T*-T,)

where: p — is the density of silicon, ¢ — is the specific
heat capacity of silicon, h — is the thickness of the structure,
E-- is the power density of the light flux falling on the
structure, R- is the reflectivity, To — is the ambient tempera-
ture, t — is the time, € — is the emissivity, o — is the Stefan-
Boltzmann constant, T - is the temperature. As can be seen
from Figure 2, the substructure of the TiSi, (C54) films is
characterized by large grains of anisotropic shape. The
average grain size ranges from 150 to 200 nm. It should be
noted that under these synthesis conditions, it was possible
to form epitaxial areas of TiSi»(C54), as evidenced by the
presence of moiré stripes with a period of 2.6 nm, resulting
from double diffraction on the (200) TiSi, and (220) Si
planes (see Figure 2(b)). This is explained by the significant
dimensional and structural mismatch of the Si and

TiSip(C54) crystal lattices.
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Figure 2 - Microphotographs and microelectronograms of
TiSiz(C49) (a) and TiSiz(C54) (b) films, obtained from the
BTO heterostructure TiN/Ti/Si.

The analysis of experimental data shows that rapid
thermal processing using halogen lamps allows for the
formation of a titanium disilicide layer in the C49 modifica-
tion, which has a high specific electrical resistivity (see
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Fig.4

The analysis of experimental data indicates that rapid
thermal processing allows for the formation of a titanium
disilicide layer in the C49 madification, which has a high
specific electrical resistivity of approximately 2000 uQ-cm.
Titanium disilicide in the C49 modification was formed by
rapid thermal processing of the TiN/Ti/Si heterostructure at
temperatures of 580°C to 620°C and a processing time of
30 seconds. During this thermal treatment, a columnar

Figures 3, 4). structure of the film is formed (grain height ~26 nm, grain

diameter ~300 nm. (Fig.4). Upon excitation in the range of
360 - 390 nm, all samples exhibit an asymmetric band from
400 to 750 nm. The shape of the luminescence spectrum is
related to the varizone structure of the nanosized grains of
the titanium disilicide film in the C49 modification. These
new research findings on the properties and methods of
forming TiSi, in the C49 modification are recommended
for the development of new types of optoelectronic devices
as an optional extension of the standard technological pro-
cess for manufacturing MOS integrated circuits [3-10].

The research results on the formation of metal silicide
films that expand the limits of silicon nanoelectronics are
presented. The focus is on studying rapid thermal annealing
(RTA) technologies and analyzing the structures of thin
films during RTA. All types of nanoscale structures ob-
tained can be used for the optional expansion of the stand-
ard technological process of manufacturing MOS integrated
circuits and other technologies in various fields. The data
presented in this work can be used to optimize RTA modes.
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REZYUME. Yuqgori samarali va tezkor yarimo'tkazgich komponentlarini, shuningdek o'ta katta integral mikrosxemalarni (VLSI)
ishlab chiqgish ishlab chiqgarish jarayonlarida yangi materiallardan foydalanishni talab giladi. Zamonaviy mikroelektronika uchun eng
istigbolli materiallardan biri metall silikidlardir. Ushbu birikmalar qattiq elektronikada, xususan, to'g'rilash va omik kontaktlarni,
shuningdek integral mikrosxemalarda o'tkazuvchi elementlarni yaratish uchun keng qo'llanilgan. Bundan tashqari, magnezium silitsid
monokristallari mukammal termal samaradorlik ko'rsatkichlarini namoyish etadi, bu esa magniy va kremniyni yuqori termal
samaradorlikka ega Mg.Si kabi yupqa plyonkali yarimo'tkazgichli birikmalarni yaratish uchun jozibali materiallarga aylantiradi.

PE3IOME. Pa3paboTka BBICOKOI((EKTHBHBIX M OBICTPBIX MOIYNPOBOAHHKOBBIX KOMIIOHEHTOB, a TakKe CBEPXOOJBIIMX HHTeE-
rpanbHbIX cxeM (CBUC) TpebyeT mprMeHeHHsT HOBBIX MaTE€PUaoB B IIPOM3BOJICTBEHHBIX mporeccax. OIHUMHU U3 Hanbojee MHOroobe-
Hrarnx MaTepuajioB A1 COBpeMeHHOﬁ MUKPOSJICKTPOHUKHU ABIAKOTCSA CUIHMIUAALI METAJIJIOB. Ot COCAUMHEHUS HaAllJIA IIUPOKOE MpU-
MCHCHHUC B TBGp)lOTeHbHOﬁ OJICKTPOHUKE, B HACTHOCTHU, IJI CO3AAaHHA BBIIIPAMHUTEIIBHBIX U OMUYCCKUX KOHTAKTOB, @ TAKXKE IMMPOBOAAIINX
DJIEMEHTOB B MHTCTPAJIbHBIX CXEMaxX. B,I[O6aBOK, MOHOKPUCTAJIJIBI CUJIMIIUAA Maruusd JEMOHCTPUPYIOT OTJIIMYHBIC XapaKTCPUCTUKH TEP-
MHYECKOTI'O Kl_ul, qTO Aaciiact MaFHl/Iﬁ u erMHI/If/i MPUBJICKATCJIbHBIMA MaTEpUaiaMy JJ11 CO31aHUsl TOHKOIIJICHOYHBIX l'[O.]'lyl'lpOBO}lHl/Il(O—
BBIX COCTUHEHHI, TaKNX Kak Mg2Si, KoTopble 00J1a1aloT BEICOKHM Tepmudeckum K1/,

SUMMARY. The development of highly efficient and fast semiconductor components, as well as ultra-large integrated circuits
(VLSI), requires the use of new materials in production processes. One of the most promising materials for modern microelectronics are
metal silicides. These connections are widely used in solid-state electronics, in particular, to create rectifier and ohmic contacts, as well
as conductive elements in integrated circuits. In addition, magnesium silicide single crystals exhibit excellent thermal efficiency charac-
teristics, which makes magnesium and silicon attractive materials for creating thin-film semiconductor compounds such as MgSi, which
have high thermal efficiency.
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