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SOME WORDS TO THE READERS

DEAR COLLEAGUES, HONORED READERS!

The issue of the present number is dedicated to
and certifies that our Journal has reached the first
S-year jubilee. We have decided not to prepare the
special issue decorated with requested and prepaid
reviews, as we are in concordance with the view of
the majority of you who con-
sider our Journal as such which
has the recognized scientific-
technological level and that it
has a significant reserve of the
further development.

The Journal “Sensor Elec-
tronics and Microsystem Tech-
nologies” (SEMST) is the
unique publication in Ukraine
which corresponds in full to the
chosen field and is directed to
the discussion of different parts
of the sensorics and microsys-
tem technologies as well as to
the systematic information of
the scientific audience on the
newest results in the research
and engineering development in the field and inter-
national conferences and describes the activities of
international research bodies in the scientific and
applied problems’ of sensorics and microsystem
technologies solution.

In such a way, the “SEMST” Journal assists the
development of this perspective and significant sci-
entific-technological direction being created at the
border of different sciences and technological ap-
proaches.

The materials, published in the “SEMST” Jour-
nal pass the independent check-up by the profes-
sionals of the Journal editorial board as well as by the
external, including foreign highly qualified experts,
what allows the Journal editorial board to present to
the readers’ audience only the new original research
material of the highest scientific-technological level.

The “SEMST” Journal, being the inter-disciplin-
ary scientific publication, is being placed in the fields
of physics, chemistry, biology, microelectronics and
devices’ design, proposing to the authors’ communi-
ty the possibility to address the widest possible read-
ers’ audience the results of the modern research in all
mentioned branches of science and technology.

The “SEMST” Journal is included into the list of
scientific publications recommended by the Highest

4

Attestation Council of Ukraine for the presentation
of the results of candidate and doctoral dissertations
on physics, technical and biological sciences.

Our Journal is being cited by the Ukrainian re-
ferative journal “Dzherelo” (Source) as well as by
the Referative Journal VINITI (Russian Academy
of Sciences, Russia).

Justnow, the “SEMST” Jour-
nal is considered by the Interna-
tional corporation SCOPUS as
the possible candidate for the
inclusion into the international
Internet-base of the scientific-
technological journals.

It should be mentioned
,with the sense of satisfaction,
that the “SEMST” Journal has
become the well-known one
quite quickly and received the
high enough rating in the circle
of the natural sciences scien-
tific journals of the European
scientific community.

This statement could be
supported by the widest geography of the authors
who have published their papers in the “SEMST”
Journal being as follows: Belorussia, Bulgaria,
Czech Republic, France, Finland, Germany, Great
Britain, Italy, Mexico, People Republic of China,
Poland, Russian Federation, Slovak Republic,
Ukraine, the U.S.A., etc.

We all hope that we could maintain the tendency
of the permanent appraisal of the “SEMST’ Jour-
nal’s scientific-technical level and quality of the
published papers through the common efforts of
our authors, editorial board members, referees and
readers.

I congratulate the editorial board members, the
authors and readers with the 5-year jubilee of the
“Sensor Electronics and Microsystem Technolo-
gies” Journal and wish everybody of you the further
and greater creative success.

With sincere thanks for cooperation

and best regards

Senior Editor of the Journal

D.Sc. in Physics, Professor,

Honored Creator in Science and Technology

of Ukraine, Winner of the State Prize of Ukraine

Valentin A. Smyntyna



V. A. Smyntyna, Ya. I. Lepikh, V. E. Machulin

UDC 681.586

INVESTIGATIONS AND ACHIEVEMENTS
IN SENSORICS AREA IN 2008

V. A. Smyntyna, 'Ya. I. Lepikh, °V. F. Machulin

'1. I. Mechnikov Odesa National University, ndl lepikh@onu.edu.ua
2V. E. Lashkarev Semiconductor Physics Institute, NAS Ukraine

(The scientific review on Sensorics Section of NAS Ukraine Scientific Council on “Physics of
Semiconductors and Semiconductor Devices )

Abstract. The review of the basic results of investigations in sensorics area is presented which were
coordinated by Sensorics Section of NAS Ukraine Scientific Council on “Physics of semiconduc-

tors and semiconductor devices” for year 2008.

The review contains the results of investigations,
which were carried out by scientific schools, sub-
units of NAS Ukraine, Ministry of Education and
Science of Ukraine, the named below research or-
ganizations:

— V.E. Lashkarev Semiconductors Physics Insti-
tute;

— Institute of Physics of NAS Ukraine;

— 0.V.Palladin Institute of Biochemistry of NAS
Ukraine;

— Institute of Molecular Biology and Genetics
of NAS Ukraine;

— Taras Shevchenko Kyiv National University;

— National Technical University “Kyiv Poly-
technical Institute”;

— Lviv Ivan Franko National University;

— National University “Lviv Polytechnica”;

— Kharkiv National University of Radioelec-
tronics;

— Odesa National Polytechnical University;

— Odesa I. I. Mechnikov National University;

— Odesa State Academy of Communication

— Odesa National Maritime Academy;

— Dnepropetrovsk National University;

— Yu. Fed’kovich Chernivtsy National Univer-
sity.

Investigations were carried out in the following
basic scientific and applied science directions:

— physical, chemical and other phenom-
ena on the basis of which sensors could be
developed;

— sensor design and mathematical modeling;

— physical sensors;

— chemical sensors;

— biosensors;

— radiation, optical and optoelectronic sensors;

— acousto-electronic sensors;

— nanosensors (physics, materials, technology);

— sensors and information systems;

— materials for sensors;

— technological problems of sensor controls;

— microsystem technologies (MST);

— sensor’s degradation, metrology and certifica-
tion.

We propose to attribute the following to the basic
scientific results and achievements on section inter-
est directions:

Taras Shevchenko Kyiv National University

Electrophysical and adsorption properties of
surface barrier structures created at silicon surface
through modification by particle irradiation with
the purpose of gas-sensitive structures creation that
was carried out together with Institute of Nuclear
Research of NAS Ukraine were studied in the pa-
pers[1, 2].

Itisshown, that the sensitivity of structures based
on gold — radiation-modified silicon junction to
ammonia is higher than for structures gold — non-
irradiated silicon. The saturation current of gold —
radiation-modified silicon hetero-junction changes
nonlinearly with temperature. The account of the
resonance-tunnel current allows explaining the
dependences observed qualitatively for samples ir-
radiated by dozes 10" and 10 protons/cm2. This
effect is connected with the increase of the effective
adsorption area owing to irradiation [3-6]. The new

© V. A. Smyntyna, Ya. I. Lepikh, V. E Machulin, 2009 5
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type sensitive optoelectronic gas sensor is proposed
on the basis of the silicon photo-converter (diffusive
p-n junction with a thin layer of porous silicon on
the back side) with photo-electric transducer. The
parameter being sensitive to the adsorption of mol-
ecules is the photocurrent which arises at illumina-
tion silicon back surface by light from region of sili-
con heavy absorption and depends on the surface
non-equilibrium carriers recombination change
which, in turn, depends on the type and concen-
tration of adsorbed molecules. The multi-sensor
structure with the optical addressing and 2D car-
tography of the given photocurrent which is at use
of the main components method allows to analyze
liquids or gases mixes is created and investigated
[7,8].

National University “Lviv Polytechnica”

With the purpose of creation of radiation-resis-
tant physical sensors for cryogenic temperatures,
the investigations of irradiation with high-energy
electrons influence on jumping conductivity of
thread-like Si crystals and p-type Si, Ge_solid so-
lutions with impurity concentration near junction
metal — dielectric are carried out.

Strong (up to 14 Tl) magnetic field influence on
the conductivity of alloy Si micro-crystals, solid
Si, , Ge, solutions and poly-silicon layers on insu-
lator (SOI-structures) is investigated at cryogenic
temperatures [9, 10].

The opportunity Si nano-wires with diameters
10-100 nm, creation by the gas-core epitaxy meth-
od for sensors development on their basis is shown.
The technology of sub-micron sizes auto-emitting
silicon cathodes creation with the use of the micron
sizes photo-masks on SMIS technologies for device
structures creation is developed [11].

With the purpose of sensor operational tem-
perature increase in magnetic field at radiation
conditions diagnostics, the technology is created
of growing from a gas phase solid solutions InAs,
Sb_micro-crystals with a different ratio of the fifth
group components (As and Sb), where x = (0,02-
0,16) [12, 13].

The lattice parameters and structure of brought
up InAs, , Sb_micro-crystals are defined. Brought
up micro-crystals electrophysical parameters’ re-
search is carried out and the received solid solu-
tions’ forbidden zone width is determined.

Multi-functional magneto-sensing probe for si-
multaneous measurement of three component of a

6

magnetic field and/or its spatial gradient is devel-
oped [14].

The analysis of conditions of spatial magnetic
heterogeneity visualization by magneto-optic meth-
ods is carried out. The way of reception of quantita-
tive characteristics of spatial distribution of magnetic
fields by display film method is offered [15].

Silicon and the modification of porous silicon for
photo-electric converters — solar elements (SE) cre-
ation are investigated. Effective and profitable tech-
nological processes in manufacture SE structure ele-
ments, first of all a frontal surface — structure with
low integral reflection factor are proposed [16].

The technology and new hetero-structures is de-
veloped on the basis of organic and inorganic semi-
conductors (nickel phthalocyanine alloyed with
oxygen) for sensor engineering [16].

V.E. Lashkarev Semiconductor Physics Institute,
NAS Ukraine

The y — and B — radiations detecting blocks are
developed and produced on the basis of CdTe:Cl and
CdZnTe semiconductor materials with use of laser
evaporation methods and contact metal fusion [17].

The device for radiating monitoring of environ-
ment which consists of y-radiation semiconductor
detector and the monitoring block which contains
the programmed processor as well as the informa-
tion preservation blocks on y-radiation doze power
and the signaling about the y-radiation doze power
amount excess above the programmed maximum
permission is developed [18].

X-rays dispersion by multilayered structures pe-
culiarities are investigated, and also mechanisms
quantum points and threads ordering in multilay-
ered structures with use of high resolution diffrac-
tometry methods are investigated [19].

It is established, that for multi-layered systems
of InGaAs/GaAs (100) spatial ensemble ordering
of quantum points (QP) on flat GaAs substrate is
vertically correlated with insignificant inclined
transformation and is laterally built in a primitive
oblique-angled lattice which forms a three-dimen-
sional file as the disfigured tetragonal cell.

The nature of interrelation of anisotropy of ini-
tial and residual deformations in multi-layered (In,
Ga)As/GaAs structures with the quantum threads,
subjected fast thermal annealing is established and
analyzed. The role of micro- and macro-defects
during the self-organized nano-islands growth is
established [20].
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It is established, that at fast thermal annealing in
a temperature interval of 500-800 °C for structures
with quantum threads, the significant changes of
three-dimensional order of quantum points in the
multilayered structure occur, caused by it macro-
elbow and intensive diffusion processes. It is shown,
that the crystallographic orientation of substrate sig-
nificantly influences the form, the size and density
of quantum points at weak influence on character
planar ordering [21].

The opportunity of management in parameters
nano-dimensional Ta,O,, Cd,0,, TiO,, Er,O, films;
Ta,0,-Si, Cd,0,(TiO,, Er,0,)-SiC structures and
Al(W, TiN)-Ta,0,-Si MDS structures at the in-
fluence on them of dosing microwave radiation is
shown.

The software for computer modeling and re-
ception of authentic quantitative parameters of
probe — surface contact capacity and semiconduc-
tor nanostructures local areas doping level (some
tens of nanometers) on results of mapping of a sur-
face by a method of scanning capacitor microscopy
is advanced. It is shown, that the basic fluctuations
break-down layers characteristics are caused by
films thickness variations (0.2-0.5 nm) and electri-
cally active defects density distribution heterogene-
ity [22-24].

Yu. Fed’kovich Chernivtsy National University

Research is carried out and some model devel-
opments for quantitative spectrum characteristics
of simultaneously several types of defects in crystals
high-resolution multi-crystal diffractometry are re-
alized [25].

Some model developments for oblique asymmet-
rical topography in geometries Laue, Bragg and slid-
ing beams diffraction for diagnostics defects selective
on depth in the excited surface layers of mono-crys-
tals and multilayered epitaxial structures (level-by-
level diffracto-topography) are realized [26].

Combined investigations by methods X-ray di-
agnostics of multilayered A3B? structures and struc-
tural changes in surface layers materials subjected
ionic and high-power electronic irradiation are
continued [27].

1. I. Mechnikov Odesa National University

The model of relaxation phenomena in non-ide-
al hetero-junction is developed, and recommenda-
tions for memory elements on the basis of non-ide-

al hetero-junctions manufacturing techniques are
offered. The model, which allows the theoretical
sensito-metrical characteristics’ calculation of the
investigated elements is created, the calculations of
such characteristics as well as its comparison with
experimental one are carried out. The numeri-
cal calculation of a characteristic curve with use of
generation and recombination model in non-ideal
hetero-junction is carried out [26, 29].

The photoluminescence of the nano-dimen-
tional tin dioxides films at room temperature was
registered and the dependence of a photolumi-
nescence on gels composition for their reception,
which considerably expands the opportunities of
these films use in optoelectronics and sensor elec-
tronics is established [30].

The structural and electro-physical characteris-
tics of adsorptive sensitive complex compounds are
investigated and systematized [31, 32]

It is shown that the mechanism of analyzed
compound’s interaction with layered structures of
complex compounds are determined by the supra-
molecular complex compound with macromolecu-
lar branched structure, and also the functional ma-
terial nano-dimensional hollows and the developed
surface, and nano-hollows atoms group form physi-
cal bond between the analyzed molecule and sensi-
tive layer material [33].

The basic laws of adsorption-desorption phe-
nomena concerning the distribution of acoustic
waves in polymeric compound — piezoelectric ma-
terial layered structures are established [33].

The technique microelectronic sensors creation
is developed on the basis of layered structures and
acousto-electronic element, which can be intro-
duced at the enterprises of the instrument-making
industry [34-36].

The significant part of the received results of in-
vestigations is published in the list of the literature
given below.
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DISNYHI, XIMIYHI TA IHWI ABULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPU

PHYSICAL, CHEMICAL AND OTHER PHENOMENA,
AS THE BASES OF SENSORS

PACS 32.15RM;
UDC 539.184

SENSING FORBIDDEN TRANSITIONS IN SPECTRA OF SOME HEAVY
ATOMS AND MULTICHARGED IONS: NEW THEORETICAL SCHEME

T. A. Florko', A. V. Loboda’, A. A. Svinarenko’

'Odessa State Environmetal University, Odessa
2]. I. Mechnikov Odessa National University, Odessa

SENSING FORBIDDEN TRANSITIONS IN SPECTRA OF SOME HEAVY ATOMS
AND MULTICHARGED IONS: NEW THEORETICAL SCHEME

T. A. Florko, A. V. Loboda, A. A. Svinarenko

Abstract. It has been carried out sensing and calculating the energies and oscillator strengths of
some forbidden atomic transitions in spectra of heavy atoms and multicharged ions on the basis
of new relativistic scheme within gauge-invariant quantum electrodynamics (QED) perturbation
theory (PT).

Keywords: sensing forbidden atomic transitions, heavy atoms and multicharged ions, new rela-
tivistic approach

BU3HAYEHHA 3ABOPOHEHUX INIEPEXO/IB ¥V CIIEKTPAX JTEAKHUX BAXKKUNX ATOMIB
TA BATATO3APAAHUX IOHIB: HOBA TEOPETUYHA CXEMA

T. O. Daopxo, A. B. Jlob6oda, A. A. Ceunapenxo

Anotanifa. BUKOHaHO po3paxyHOK €Heprili, iMOBipHOCTEI Ta CHJI OCUMJISITOPIB 3a00pOHEHMX
ATOMHMX MEPEXOMiB Yy CIIEKTPpaX IeKOTPUX BAXXKKHUX aTOMiB Ta 6arato3apsiAHMX iOHiB Ha OCHOBI HO-
BOI peJISITUBICTCHKOI CXeMHU B MexXax KajliopoBouHo-iHBapiaHTHO1 KEJI Teopii 30ypeHb.

Kirouosi cioBa: netekTyBaHHSI 3a00pOHEHUX aTOMHMX IEPEXOiB, BaXKi aToMU Ta O0araro3a-
psIIHI iI0HU, HOBA PEISITUBICTChKA CXeMa

10 © T. A. Florko, A. V. Loboda, A. A. Svinarenko, 2009
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OMNPEJEJEHUE BEPOATHOCTEN 3AIPEIIEHHBIX ITEPEXO/IB B CITEKTPAX
HEKOTOPBIX TAXKEJ/IBIX ATOMOB 1 MHOI'O3APA/JIHBIX NOHOB: HOBAA
TEOPETUYECKAA CXEMA

T. A. Daopxo, A. B. Jlo6ooa, A. A. Ceunapenro

AnHoTamusA. BITIOHEH pacyeT BepOSITHOCTEH M CHUJI OCIMJUISITOPOB 3aIlpeIleHHBIX aTOMHBIX
TEePEeXOA0B B CMIEKTPAaX HEKOTOPHIX CAOXKHBIX TSKEIBIX aTOMOB M MHOTO3apsITHBIX MOHOB Ha OCHO-
BE HOBOI PEISITUBUCTCKON CXeMBI B paMKax KaTuOpoBoyHO-uHBapuaHTHoil KOl Teoprn Bo3My-

LIEHWMA.

KiioueBblie cJioBa: JCTCKTUPOBAHUEC 3aIIPCIICHHbBIX aTOMHBIX IIE€PEXOA0B, TAXKCEIIBIC aTOMbI U
MHOTI03apAaHbIC MOHbI, HOBad pCJIATUBUCTCKaA CXEMa
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SENSING STRONG INTERACTION EFFECTS IN SPECTROSCOPY
OF HADRONIC ATOMS

D. E. Sukharev?, O. Yu. Khetselius', Yu. V. Dubrovskaya’

. I. Mechnikov Odessa National University, Odessa
2(Qdessa State Environmental University, Odessa

SENSING STRONG INTERACTION EFFECTS IN SPECTROSCOPY OF HADRONIC ATOMS
O. Yu. Khetselius, D. E. Sukharev, Yu. V. Dubrovskaya

Abstract. The theoretical studying the strong interaction shifts and widths from X-ray spectros-
copy of kaonic atoms is fulfilled. Sensing the strong interaction effects and theoretical estimating
spectra of kaonic atomic systems can be considered as a new tool for studying nuclear structure and
strong K-nucleus interaction.

Keywords: strong interaction effects, spectroscopy, kaonic atoms

JETEKTYBAHHS E®EKTIB CUJIBHOI B3AEMO/III Y CIIEKTPOCKOIIII AAPOHHUX ATOMIB
0. IO. Xeueaiyc, JI. €. Cyxapes, IO. B. Jlyoposcvra

AHoTtanifa. BukoHaHo TeopeTHMYHY OIIIHKY 3CYBIB i IIMPWH pPiBHIB, sIKi 00OyMOBJIEHi edeKra-
MU CHJILHOI B3a€EMO/Iii, B M€XaX PEHTIEHIBCbKOI CIIEKTPOCKOITil KAOHHUX aTOMiB. JleTeKTyBaHHS
e(eKTiB CHJIbHOI B3a€MO/IIi i TEOpeTUYHA OIliHKA CIIEKTPiB KAOHHMX aTOMIB € OTHMM 3 HOBUX ITilI-
XOJIiB 10 BUBHAYEHHS SIIEPHOI CTPYKTYPH i ITapaMeTpiB CUJILHOI KAOH- SIAEPHOI B3aEMO/Iii.

Kimouogi ciioBa: e(pekTH CUIIBHOI B3aEMO/Iii, CITEKTPOCKOITisI, KAOHHI aTOMU

JETEKTUPOBAHUE D®PEKTOB CUJILHOIO B3AMMO/JENCTBUA
B CIIEKTPOCKOIINN ATPOHHBIX ATOMOB

0. K0. Xeueauyc, /l. E. Cyxapes, IO. B. /lyopoeckas

AnHoranus. BeirojiHeHa TCOPETNYCCKAad OLICHKa CABUI'OB U IIMPUH ypOBHeﬁ, O6YCJ'IOBJ'ICHHI)IX
B(I)(I)CKTaMI/I CUJIBHOTO B3aHMOHCﬁCTBHH, B paMKax peHTFeHOBCKOﬁ CIICKTPOCKOIIMMN KAaOHHBIX
aTOMOB. HCTGKTI/IPOBaHHe 3(1)(1)6KTOB CUJIBHOI'O B3aMMOIECHCTBUSA U OLICHKA CIICKTPOB KaOHHBbIX
ATOMOB ABJIAIOTCA OOJHUM U3 HOBLIX ITOAXOA0B K OIIPECACICHUIO HI[CpHOﬁ CTPYKTYpPhbI U ITapaMETPOB
CHUJIbHOI'O KaOH-AJCPHOTO B3aUMOJIEVICTBUS.

KioueBble cJioBa: 3(1)(1)€KTLI CUJIBHOTI'O B3aHMOHCﬁCTBHH, CIICKTPOCKOIINA, KAIOHHBIC aTOMbI

© O. Yu. Khetselius, D. E. Sukharev, Yu. V. Dubrovskaya, 2009
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OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS
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SENSITIVITY OF SILICON PHOTOVOLTAIC CONVERTERS
TO THE LIGHT INCIDENCE ANGLE ON THEIR RECEIVING SURFACE

M. V. Kirichenko, V. R. Kopach, R. V. Zaitsev, S. A. Bondarenko

National Technical University “Kharkiv Polytechnical Institute”,
21, Frunze Str., 61002, Kharkiv, Ukraine
e-mail:kirichenko mv@mail.ru

SENSITIVITY OF SILICON PHOTOVOLTAIC CONVERTERS TO THE LIGHT INCIDENCE
ANGLE ON THEIR RECEIVING SURFACE

M. V. Kirichenko, V. R. Kopach, R. V. Zaitsev, S. A. Bondarenko

Abstract. The results of output parameters dependences researches for multijunction silicon pho-
tovoltaic converters (PVC) upon solar radiation incidence angle on their receiving surface are pre-
sented. It has been shown that for improving of PVC efficiency is necessary to achieve the increased
values of minority charge carriers lifetime in their base crystals as well as the optical reflection coef-
ficient for metal/Si boundaries (interfaces) inside multijunction PVC, while for using multijunction
PVC in the optical location systems the forced reduction of these values is reasonable.

Keywords: photoconverter, photovolt, light incidence angle, reflection coefficient, parameters

YYTINBICTb KPEMHIEBUX ®OTOEJIEKTPUYHUX ITEPETBOPIOBAYIB /1O KYTA ITAJATHHA
CBITJIA HA iX ITIPUMAJIBHY ITOBEPXHIO

M. B. Kipiuenko, B. P. Konau, P. B. 3aiiyes, C. O. bonoapenko

Anorania. HaBeneHo pe3ysbpTaTy OOCIIIKEHb 3aJIeXKHOCTE! BUXITHMX HapaMeTpiB Oararorie-
peximHuX KpeMHieBuX doroenekTpuyHux neperpopronadiB (PEII) Bin KyTa mamiHHS COHSIIHOTO
BUTIPOMIHIOBaHHS Ha iX TIpUiiManbHy moBepxHIo. [lokazano, mo mrg 30impmenHs KKJ OEIT
HeoOXigHO 3a0e3nmeunTy MiABUIIEHI 3HAUeHHS Yacy >KUTTSI HEOCHOBHUMX HOCIIB 3apsiny B 0a30BUX
KpHCTajiax Ta KoedillieHTa ONTUYHOTO BifOUTTS Bil T'paHULb MeTaj/Si BcepearHi baraTonepexin-
Hux OEII, y Toit yac, sk mpu BukKopucranHi 6araronepeximanx ®EIT y cucteMax onTHaHOI JT0Ka-
1Iii BU3HAYCHHSI HAIIPSIMY PO3ITOBCIOMKEHHSI BUIIPOMIHIOBAHHS TOLIIBHUM € IIPUMYCOBE 3HIKCH -
HSI IIMX BEJIMYMH.

Kirouosi cioBa: ¢oroneperBopioBay, (POTOBOJIET, KyT MadiHHS CBiTJIa, KOe(illiEHT BiAOUTTS,
nmapameTpu

© M. V. Kirichenko, V. R. Kopach, R. V. Zaitsev, S. A. Bondarenko, 2009
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YYBCTBUTEJIBbHOCTb KPEMHUEBBIX ®OTOBJEKTPUUYECKIUX ITPEOBPA3OBATEJIEN
KYIIY HAJEHUA CBETA HA X IIPUEMHYIO IIOBEPXHOCTb

M. B. Kupuuenro, B. P. Konau, P. B. 3aiiues, C. A. bondapenro

Annoramusa. I[IpuBeneHbl pe3yabTaThl UCCASAOBAHMI 3aBUCHMOCTE BBIXOAHBIX IMapaMeTpoB
MHOTOIIEPEXOIHBIX KPEMHUEBBIX (OTO3JIeKTpUUYecKuX IpeobpasoBateneit (PDII) oT yrima na-
JEHUST COJTHEYHOTO M3JIYYEHHUS Ha UX MPHUEeMHYI0 MoBepXHOCTh. [TokazaHo, 4To ISl yBeIUUYEHUS
KITO ®SDI1 HeoOXxomuMo 00eCIeunThb MOBBIIIEHNE 3HaUeHU I BEJIMYUH BpeMEHU XKU3HU HEOCHOB-
HBIX HOCUTEJIEH 3apsiaa B 0a30BbIX KpUCTAJIIAX Y KO3(GULIMEHTa ONTUYECKOT0 OTPaXKeHMs OT rpa-
HUILI MeTayl1/Si BHYTpy MHoromepexomHbix @11, B To BpeMs KaK IpY UCIIOJIb30BAHUH MHOTOIIE -
pexogHbix @DI1 B crcTeMax ONTUYECKOM JIOKALIMY 11eJIECOO0Pa3HbIM SIBIISIETCS TTPUHYAUTEIBHOE
CHIIKEHME 3TUX BEJIMYUH.

KioueBble cioBa: poTonpeodpazoBarelib, (POTOBOJIBT, Yroa NMaaeHus cBeTa, KO3(MPULUMEHT OT-
paxkeHUsI, ITapaMeTPhI
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FIBER-OPTIC SENSOR FOR THE EXPRESS CONTROL
OF THE CHEMICAL COMPOSITION

Y. P. Sharkan, N. B. Jytov, 1. 1. Sakalosh, J. J. Ramsden,
M. Y. Sichka, 1. I. Popovich, S. O. Korposh

Abstract. On the example of the aqueous-ethanol solutions we proposed fiber-optic sensor system
of the evaluation of the concentration of the liquid solutions with the known qualitative composi-
tion. The deposition of the thin film chalcogenide layer with the high refractive index permitted to
improve in one order the precision of the refractive index measurements of the aqueous solutions
for the quartz Y-shaped splitter. We proposed and tested the method of the definition of the aqueous
solutions concentration thanks to the measurement of the time of the total drying of the film of the
solution on the fiber end, and thanks to the measurements of the changes of the interference signal
which appears on the film in course of the drying process.

Keywords: Fiber-optic sensor, Fabry-Perot interferometer, aqueous solutions concentration, the
process of drying of the film of the solution

BOJIOKOHHO-ONITUYHUY CEHCOP EKCITPECHOI'O KOHTPOJIIO XIMIYHOTO CKJIAITY
BOJHMX PO3YNHIB

M. I1. Illapkans, M. B. 2Kumos, I. I. Caxaaow, [xc. [nc. Pamcoen,
M. IO. Ciuka, I. 1. Ilonosuu, C.0O. Kopnow

Anorania. Ha mpukimam BOTHO-CIHMPTOBUX PO3YMHIB 3aIIPOIIOHOBAHA BOJIOKOHHO-OIITHMYHA
CEHCOpHA CUCTeMa OL[IHKM KOHILIEHTpaLlii pifKUX PO3UMHiB 3 BiIOMUM SIKiCHUM ckjagom. HaHe-
CEHHSI TOHKOIUTiBKOBOTO XaJIbKOT€HiTHOTO IIapy 3 BUCOKHM ITOKa3HMKOM 3aJIOMJICHHSI JO3BOJIMIIO
Ha TOPSIIOK IiABUAIIUTHA TOYHICTh BUMIipIOBAaHHS ITOKA3HMKA 3aJIOMJICHHSI BOTHUX PO34YMHIB IIJIs
Y-nomioHOTo KBapIIOBOTO po3TajlyKyBada. 3alIpOIIOHOBAHO Ta BUIIPOOYBAHO METOM BU3HAYCHHS
KOHIIEHTpAIlii BOTHMX PO3YMHIB IIISIXOM BM3HAYE€HHS IIOBHOI'O YacCy BUCHXAaHHSI IJIiBKM PO3YMHY
Ha TOpIIi BOJIOKHA, a TAKOX BHUMipIOBaHHSM 3MiH iHTep(pEpEHIIITHOTO CUTHAITY, III0 BUHMKAE Ha
IUTiBLI B IIPOLIECI BUCUXAHHSI.

Kmouosi ciioBa: BonokoHHO-onmnuHMi gaTtyuk, intrepdepomerp Pabpi-Ilepo, KoHLIEHTpaLLisT
BOIHMX PO3YMHIB, TIPOLIEC BUCUXaHHS IUIIBKU PO3YUHY

© Y. P. Sharkan, N. B. Jytov, I. I. Sakalosh, J. J. Ramsden,
M. Y. Sichka, I. I. Popovich, S. O. Korposh, 2009
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BOJIOKOHHO-OINITUYECKU CEHCOP DKCITPECCHOIO KOHTPOJISI XUMHUYECKOTO
COCTABA BOJIHBIX PACTBOPOB

U. II. Illaprans, H. b. 2ZKumos, U. U. Caxaaow, Inc. /Puc. Pamcoen,
M. IO. Cuuxa, H. U. Ilonosuu, C. A. Kopnow

Annoranusa. Ha mpuMepe BOTHO-CIIMPTOBBIX paCTBOPOB TPeUIOKEeHA BOJJOKOHHO-ONTHYECKAsT
CEHCOpHAs CUCTeMa OLIEHKH KOHIIEHTPAIIUY XXUIKUX PACTBOPOB C M3BECTHBIM Ka4eCTBEHHBIM CO-
ctaBoM. HaHeceHMe TOHKOTUIEeHOYHOTO XaJIbKOTEHUIHOTO CJIOST C BRICOKMM TTOKa3aTesIeM ITPejioM-
JICHUSI TI0O3BOJIMJIO Ha TIOPSIIOK IMTOBBICUTH TOYHOCTh U3MEPEHMSI TTOKa3aTeJ s TPEJIOMIICHUS BOTHBIX
pacTBOPOB 15T Y-00pa3HOro KBaplieBOro pa3BeTBIUTENS. [1petoXkeHO U UCTTBITAHO METOI OTTpe-
JeJIEHWST KOHIIEHTPAIIMU BOIHBIX PACTBOPOB IyTEM OIpeAeIeHUs TTOJTHOTO BPEMEHU BBICBIXaHUST
IJICHKW pacTBOpa Ha TOPIIE BOJOKHA, a TAKXKe M3MEPeHUEM M3MEHEeHUI MHTep(hepeHIIMOHHOTO
CUTHAJIa, KOTOPBIA BO3HUKAET Ha TJICHKE B TIPOLIECCE BBICHIXaHUS.

Knrouesie ciiosa: BomokoHHO-onTH4YecKuil naTauk, naTepdepomerp @adpu-Ilepo, KOHIIEHT-
pauusl BOOIHBIX PaCTBOPOB, MPOLIECC BBICHIXaHMSI IUICHKY pacTBOpa



M. Yu. Trofimenko, Yu. A. Nitsuk, T. E Smaglenko, L. I. Riabchuk

UDC 662.611:535

DETERMINATION OF SPECTRAL DEPENDENCE OF SOLID BLENDED
FUEL TORCH SYSTEM RADIATING ABILITY

M. Yu. Trofimenko, Yu. A. Nitsuk, T. F. Smaglenko, L. I. Riabchuk

I. I. Mechnikov Odesa National University,
Dvoryanskaya Str., 2, Odesa, 65082,
E-mail: nitsuk@mail.ru, Tel. 723-62-27

DETERMINATION OF SOLID BLENDED FUEL TORCH SYSTEM RADIATING ABILITY
SPECTRAL DEPENDENCE

M. Yu. Trofimenko, Yu. A. Nitsuk, T. F. Smaglenko, L. I. Riabchuk

Abstract. Multichannel optical pyrometer is described. Temperature measurement and emissiv-
ity definition methods are presented. Role of dispersed condensed phase of exterior torch layers is
discussed.

Keywords: burning, radiating ability, temperature, condensed phase, flame

BU3HAYEHHS CHEKTPAJIbHOI 3AJTEXKHOCTI BEJIMYUHU BUITPOMIHIOBAJIbHOT
3JIATHOCTI ®AKEJIA TBEPAOI CYMIIIIHOI CUCTEMHU

M. FO. Tpogpumenxo, I0. A. Hiuyx, T. D. Cmazaenxo, JI. 1. Paouyx

Anorania. OnucaHo 6araToKaHaJIbHUM ONTUYHMI ITIpOMETpP, SIKWII BUTOTOBJIEHO aBTOpPaMH, i
METOIMKM BU3HAYECHHS 3 IOr0 JOIIOMOTIOI0 TeMIIepaTypy Ta BUIIPOMIHIOBAJIBHOI 3MaTHOCTI Ha Pi3-
HUX JOBXWMHAX XBWJIb IIOJIYM 5. 3BEPTAETHCS yBara Ha poJib KOHIIEHTpAIlil I1cIIepcHOi a3y 30B-
HIITHIX mapiB ¢akeyra mpy BU3HaAYEHHI TeMIIepaTypH i BATIPOMiHIOBAJILHOI 3MATHOCTI ITOJTyM S

KirouoBi ciioBa: ropiHHsI, BUIIpOMiHIOBaJIbHA 3JaTHICTh, TeMIIEpaTypa, KOHIEeHCOBaHa a3a,
MOJIyM’ s

OIIPEIEJIEHUE CIIEKTPAJIbHOM 3ABUCUMOCTHU BEJINYNHBI N3JTYYATEJIBHOM
CIIOCOBHOCTHU ®AKEJIA TBEPION CMECEBOI CUCTEMBI

M. I0. Tpogpumenxo, 10. A. Huuyx, T. @. Cmazaenxo, JI. H. Paouyx

Annoramus. OnycaH MHOTOKAHAJIbHUI ONTUYECKUIA MTUPOMETP, KOTOPBIA M3rOTOBJIEH aBTO-
paMM, U METOIVKHU OIPEIENIEHNsI C €ro MOMOILbIO TEMIIEPATYPhl M U3Ty4aTeIbHOM CITOCOOHOCTU
IUTaMEHU Ha pa3HbIX JMHax BoyH. [TokasaHa pojib KOHLIEHTPALMU JUCIIEPCHOMR (pa3hbl BHELITHUX
cioeB hakesa Ipy orpeeIeHUU TeMITepaTyphbl M M3JTydaTeIbHOM ClTOCOOHOCTH (hakena.

KioueBble cjioBa: ropeHue, U3ydaTeabHas CIIOCOOHOCTb, TeMIIepaTypa, KOHIEHCUPOBAaHHAS
daza, miams

© M. Yu. Trofimenko, Yu. A. Nitsuk, T. F. Smaglenko, L. I. Riabchuk, 2009
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AKYCTOEJIEKTPOHHI CEHCOPH

ACOUSTOELECTRONIC SENSORS

UDC 535.42
PACS: 42.25.FX, 78.20.HP

CHARACTERISTIC PROPERTIES OF OPTO-ACOUSTIC INTERACTION
IN THE “THICK” ACOUSTIC GRATING

L. V. Mikhaylovskaya*, A. S. Mykhaylovska**

* 1. 1. Mechnikov National University, 65082, Odessa, Ukraine
**Ruhr-Universitont Bochum, 44780 Bochum, Germany
E-mail: lidam@onu.edu.ua

CHARACTERISTIC PROPERTIES OF OPTO-ACOUSTIC INTERACTION IN THE “THICK”
ACOUSTIC GRATING

L. V. Mikhaylovskaya, A. S. Mykhaylovska

Abstract. The theoretical analysis of the diffraction spectrum at the normal incidence of the plane
light wave onto a sound wave in the isotropic medium is developed. In the framework of the bound
waves pattern the diffraction spectrum behavior is investigated. At the same time the parameters of
the sound wave such as a width and intensity of the sound beam was modifying. As a result of this
investigation it was showed that the behavior of the diffraction maximums intensity depending on
intensity of the sound intensity is essentially modified under increase of the width of the acousto-
optic layer even at the orthogonal orientation of interacting fields

Keywords: acousto-optic effect, Raman-Nath diffraction, Bragg diffraction

OCOBJHMBOCTI AKYCTOOIITUYHOI B3AEMO/II B “TOBCTIN” AKYCTUYHIN T'PATIII
J. B. Muxaiiaoscora, A. C. Muxaiiaoecvka

Anorania. [IpoBeneHo TeopeTUYHUI aHAMI3 TU(MPAKIIAHOTO CIIEKTPY Y BUMAAKY OPTOTOHAIb-
HOTIO NaJiHHS TIJIOCKOI CBITOBOI XBWJIi HA 3BYKOBY XBUJIIO B i30TpOMHOMY cepenoBully. I1pu Libomy
B paMKax MOJeJi 3B’sI3aHUX XBUJIb JOCTIIKYEThCS TMOBEAiHKA TU(PPAKIIITHOTO CITEKTPY MPH 3Mi-
HeHi mapaMeTpiB 3ByKOBOI XBUJIi, 30KpeMa, LIIMPUHU Ta iIHTEHCUBHOCTI 3ByKOBO1 xBuUJi. [TokazaHo,
IO TIpU 30iJbII€HHI TOBLIMHU TIPOLIAPKY aKYyCTOOIITUYHOI B3a€EMO/III MOBEAiHKA iHTEHCUBHOCTI
cBiT/Ia B IM(PpaKIifHNX MaKCUMyMax B 3aJIeSKHOCTI BiJl iIHTEHCUBHOCTI 3ByKa CYTTEBO 3MiHIOEThCS
HaBiTh IPU OPTOrOHAJIbHINI Opi€HTAllil B3aEMOMAiI0YMX TIOJIiB.

Kamouosi ciioBa: akycroontuuHuit epext, nudpaxiiisa Pamana-Hara, nudpaxuis bpera

© L. V. Mikhaylovskaya, A. S. Mykhaylovska, 2009



L. V. Mikhaylovskaya, A. S. Mykhaylovska

OCOBEHHOCTH AKYCTOOIITUYECKOTO B3AUMOJIEMICTBUA B “TOJICTOIN”
AKYCTUYECKOW PEHNIETKE

JI. B. Muxaiiaoeckasa, A. C. Muxaiiaoéckas

Annoranus. [1poBeneH TeopeTUUECKUiA aHAIU3 AUMPAKIIMOHHOTO CIIEKTpa B Cliydae OpTOro-
HaJIbHOTO NaJeH s IJI0OCKOI CBETOBO BOJIHBI HA 3BYKOBYIO BOJIHY B M30TPOITHO cpeae. [Tpu aTom
B paMKax MOJIEJIM CBSI3aHHBIX BOJIH UCCJIEAYETCs TOBeAeHNE NU(pPaKIMOHHOIO CIIEKTpa IIPHU U3Me-
HEHUH ITapaMeTPOB 3BYKOBO BOJIHBI, B YaCTHOCTH, IIUPUHBI U MHTEHCUBHOCTH 3BYKOBOTO ITy4Ka.
IToxa3zaHo, 4TO MPU YBEIMYEHUU IIUPUHBI €10 aKYCTOONITHYECKOI'0 B3aUMOIECTBUS ITOBEAEHNE
MHTEHCUBHOCTH CBETa B AU(MPPAKLIMOHHBIX MAKCUMYMaXx B 3aBUCHMOCTU OT MHTEHCUBHOCTH 3ByKa
CYLIECTBEHHO MEHSIETCS JaxKe MPU OPTOrOHAIbHOM OpUEHTALIMM B3aMMOIEHCTBYIOLINX MOJIEN.

Kmouessie ciioBa: akycroonTuieckuit apdexrt, nudppaxkumst Pamana-Hata, nudpakuust bparra



S. V. Dzyadevych, A. P. Soldatkin, A. A. Soldatkin et al.

BIOCEHCOPU

BIOSENSORS

UDC 577.15+543.6

FOUR-CHANNEL BIOSENSOR-ANALYZER OF SACCHARIDES

S. V. Dzyadevych’, A. P. Soldatkin’, A. A. Soldatkin’, V. N. Peshkova’,
A. D. Vasilenko?, V. G.Melnik?, A. A. Mikhal?,
L. N. Semenycheva?, M. P. Rubanchuk’

'Institute of Molecular Biology and Genetics, 150 Zabolotnogo Str., Kiev 03143
Phone: (044)-200 03 28
2 Institute of Electrodynamics, 56 avenue Pobedy, Kiev 03680
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FOUR-CHANNEL BIOSENSOR’S ANALYZER OF SACCHARIDES

S. V. Dzyadevych, A. P. Soldatkin, A. A. Soldatkin, V. N. Peshkova, A. D. Vasilenko,
V. G. Melnik, A. A. Mikhal, L. N. Semenycheva, M. P. Rubanchuk

Abstract. The problems of realization of highly sensitive and precise conductometric biosensor
systems are considered. Composition, structural schemes, software functions of multisensor analyz-
er of saccharides are described, general view is presented. Preliminary experimental research testifies
that the system suggested allows separate determination of concentrations of saccharose, glucose,
lactose and maltose with commercially necessary sensitivity. It can be a basis for development of
modern analytical equipment for efficient concurrent measurement of concentrations of several sac-

charides in food industry.

Keywords: Biosensor, analyzer, measuring system, saccharides

YOTUPHLOXKAHAJILHU BIOCEHCOPHUI AHAJII3ATOP CAXAPU/IIB

C. B. /[3aoesuu, O. II. Coadamkin, O. O. Coadamxin, B. M. Ilewrosa, O. JI. Bacuaenro,
B. I Meavnux, 0. O. Mixaas, JI. M. Cemenuueea, M. Il. Pybanuyx

Anotania. Po3mistHyTo mpobjieMu peaitizaliii BUCOKOYYTIMBUX i TOYHMX KOHIYKTOMETPUIHUX
bioceHcopHMX cucteM. HaBemeHo cKitam, CTpYKTYpHi cxeMHU, GYHKIIIT ITporpaMHOTO 3a0e3ITeueHHS
Ta 30BHIILIHINA BUTJISLA MYyJIBTUCEHCOPHOTIO aHadizaTopa caxapuiiB. [TonepenHi ekcnepuMeHTalbHi
JOCHiAXEeHHsI CBiIuaTh, 110 po3pobJieHa CUCTeMa JO3BOJISIE BU3HAYATH PO3ALTIbHO KOHLEHTpALIil
LYKPO3H, [NIFOKO3M, JIAKTO3HM Ta MAJIBTO3H 3 HEOOXiTHOO IS IIPOMMCIOBOCTI YYTIMBICTIO i MOXe
OyTH OCHOBOIO IJISI CTBOPEHHSI CYYaCHOTO aHAJiTUYHOTO O0JIATHAHHS UL OMHOYACHOTO OIepa-
TUBHOTI'O BU3HAUYEHHSI KOHLIEHTPALIil IeKiJIbKOX caXxapuIiB B Xap4yOBiii IPOMUCIOBOCTI.

Kimouosi ciioBa: bioceHcop, aHamizaTop, BUMipioBaJbHa CUCTEMA, caXapuau
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YETBIPEXKAHAJIbHBIYI BUOCEHCOPHBIN AHAJIM3ATOP CAXAPU/I0B

C. B. /[3aoeeuu, A. II. Cordamxun, A. A. Coadamrun, B. H. Ilemrosa, A. JI. Bacuaenxo,
B. I. Meavnux, A. A. Muxaan, JI. H. Cemenviuesa, M. II. Pybanuyx

AnHoTtamus. PaccMoTpeHBl MpoGieMbl peai3aliMi BhICOKOYYBCTBUTEIBHBIX U TOUHBIX KOH-
JQYKTOMETPUUECKUX OMOCEHCOPHBIX cucTeM. [IpuBemeHbl coCcTaB, CTPYKTYpHbIE CXEMbl, (DYHK-
LIMY MPOTPaMMHOI0 O0ECIIeYeHMSI U BHEITHUM BUJ MYJBTUCEHCOPHOIO aHaIM3aTopa caxapuiaoB.
[IpenBapuTenbHble 3KCTIEPUMEHTAbHBIC MCCIENOBaHMS CBUAETEILCTBYIOT, YTO pa3paboTaHHasI
cucTeMa MO3BOJISIET OTPENEeNISITh Pa3aebHO KOHLIEHTPALMU Caxapo3bl, IIOKO3bl, TAKTO3bl U MaJlb-
TO3bI C HEOOXOAUMOIA IS TPOMBIIIUIEHHOCTH YYBCTBUTEJIBHOCTBIO M MOXKET CIIY>KMTh OCHOBOM TSI
CO3/1aHUsI COBPEMEHHOI0 aHAIMTUYECKOTO 000PYI0BaHUS ISl OMHOBPEMEHHOI'O OMEepaTUBHOIO
onpeneeHU KOHLIEHTPALMU HECKOJIBKUX CaXapuI0B B MUILEBOM MPOMBIIUICHHOCTH.

Knrouesie ciioBa: buoceHcop, aHaIu3aTop, U3MEepUTEIbHAS CUCTeMa, CaXapUIbl
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MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

UDC 544.023.57; 544.032.65; 535.41; 539.411

THIN FILMS OF TRET-BUTYL CALIXARENE AS SENSITIVE
MATERIALS FOR ORGANIC COMPOUND DETECTORS

A. L. Kukla, A. A. Vakhula, I. V. Kruglenko,
V. Yu. Khorouzhenko, I. A. Samoylova

V.E. Lashkaryov Institute of Semiconductor Physics, NAS of Ukraine
03028, Kiev-28, pr. Nauki, 41, tel./fax 380 (044) 265-18-27, kukla@isp.kiev.ua

THIN FILM OF TRET-BYTYLCALIX[N]JARENES AS SENSITIVE MATERIALS FOR GAS
SENSORS TO THE ORGANIC CHEMICAL COMPOUNDS

A. L. Kukla, A. A. Vakhula, 1. V. Kruglenko, V. Yu. Khorouzhenko, 1. A. Samoylova

Abstract. Adsorption properties of thin nanostructured films of tret-bytylcalix[n]arenes (n=3,
4, 5, 6, 8) with thickness of about 200 nm to vapors of different organic solvents are investigated.
Two methods were used for adsorption measurements — mass-sensitive quartz microbalance and
interference colorimetry. Gas sensitive, selective and regenerative parameters of the used calixarene
films as sensitive materials for chemical sensors were investigated. It is shown that the calix[5]arene
films are most sensitive for detection of chlorine organic compounds. The comparative analysis of
responses of quartz microbalance and optical sensor elements for each of the explored sensitive films
have been carried out.

Keywords: QCM sensors, RGB-colorimetry, calix|n]arenes

TOHKI IINIIBK TPET-BYTHJI KAJTIKCAPEHIB AK YYTINBI MATEPIAJIN I CEHCOPIB
J0 OPTAHIYHUX CIIOJYK

0. JI. Kykaa, O. A. Baxyaa, 1. B. Kpyzaenxo, B. FO. Xopyxacenko, 1. O. Camoiirosa

Anorania. JlocmimkeHi amcopOLiitHi XapaKTepUCTUKIA TOHKUX HAHOCTPYKTYPOBAaHUX ILIiBOK
TpeT-OyTunkanikc[nlapenis (n=3, 4, 5, 6, 8) ToBIIMHOIO 6J13bKO 200 HM 10 MapiB pi3HOMAHITHUX
OpraHiyHMX pe4yoBUH. BuMiproBaHHs ajcopOLii KajiKcapeHOBUX 1apiB MPOBEIEHO JIBOMA CII0-
cobaMM — 3a JIOIOMOIOI0 MAac-4YyTJIMBOTO KBapIIOBOIO MiKpoOalaHCy Ta IUISIXOM iHTepdhepeH-
LiMHUX KOJJOPUMETPUYHUX BUMiploBaHb. B3HaU€HO ra304yTJIMBI, CEJIEKTUBHI Ta pereHepaTUuBHi
napamMeTpu JOCHiIKEHUX TUTiBOK SIK UYTJIMBUX MaTepialiB 1151 XiMidyHUX ceHCopiB. IlokazaHo, 1110
JUISL J@TEKTYBaHHS XJIOPBMICHUX CHOJYK HAWOiNbII YYTJMBMMU € IIapU HAa OCHOBI KaJliKCapeHY
C[5]A. IIpoBeneHo MOPIiBHSUTLHWI aHaIi3 BiITyKiB KBapIIOBMX KPUCTAIYHNX Ta ONTUYHNX CEH-
COPHUX €JIEMEHTIB JJIsl KOXKHOI 13 JOCiI)KEHUX YyTAUBUX ILTiBOK.

Kmouosi cioBa: QCM ceHcop, RGB-konopumetpis, kanikc[n]apeHu
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A. L. Kukla, A. A. Vakhula, I. V. Kruglenko, V. Yu. Khorouzhenko, I. A. Samoylova

TOHKHUE IIVIEHKU TPET-BYTWJI KAJIMKCAPEHOB KAK YYBCTBUTEJIbHBIE MATEPUAJIbI
JAJI1 CEHCOPOB K OPTAHUYECKHUM BEIIIECTBAM

A. JI. Kykaa, A. A. Baxyaa, H. B. Kpyeaeuxo, B. IO. Xopycenxo, H. A. Camoiirosa

Annoramusa. MccnenoBaHbl ancopOLMOHHBIE XapaKTEPUCTUKM TOHKMX HAHOCTPYKTYPUPOBAH-
HBIX IIJICHOK TpeT-OyTUiIKaIuKc[n]apeHoB (n=3, 4, 5, 6, 8) ToammHoi okoJio 200 HM K apam pas-
JIMYHBIX OPraHWYECKUX BellecTB. M3mepeHus aacopOLUMu KaTuKCapeHOBBIX CJIOEB MPOBOAUIUCH
JIBYMSI METOJAMU — C TIOMOIIIbIO MacC-4YyBCTBUTEJIBHOTO KBaplIeBOTO MUKpOOaiaHCca U IyTeM UH-
TepdepeHIIMOHHBIX KOJIOPUMETPUUECKUX U3MepeHMit. OnpeeieHbl Ta304yBCTBUTENIbHBIC, CEIeK-
TUBHbBIE U pEreHepaTUBHbIE MTapaMeTPhbl UCCIIEAYEMBIX TUIEHOK KaK YyBCTBUTEIbHBIX MAaTEPUAJIOB
JUTSL XUMUYECKHMX ceHCOpoB. [TokazaHo, UTO ISl IETEKTUPOBAHMS XJIOPCOAEPXKAIIUX COSTMHEHU I
HauboJiee YyBCTBUTEJIbHBIMMU SIBJISIIOTCS CJIOM Ha ocHOBe KanukcapeHa C[5]A. T1poBeneH cpaBHU-
TeJIbHBII aHAJIU3 OTKIMKOB KBapLEBbIX KPUCTAUIMYECKUX U ONITUYECKUX CEHCOPHBIX 2JIEMEHTOB
JUTSL K&KI0M M3 UCCIEIOBAHHBIX YyBCTBUTEIbHBIX TUICHOK.

Kmouessie cioBa: QCM cencop, RGB-konopumeTrpus, Kaaukc|[n]apeHbl
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IMPACT OF PRE-IRRADIATION ON THE MAGNETIC SUSCEPTIBILITY
OF Cz-Si THERMALLY TREATED AT 700-1000 °C

V. M. Tsmots’, P. G. Litovchenko’, Yu. V. Pavlovskyy™?, O. P. Litovchenko?,
L. S. Pankiv'?, M. M. Luchkevych'’

'Solid-State Microelectronics Laboratory of NASU and MONU
at the Ivan Franko Drohobych State Pedagogical University,
36 Franko Str., Drohobych, 82100, tsmots@drohobych.net

2 Institute of Nuclear Research of NASU, 47 Nauky avenue, Kyiv

IMPACT OF PRE-IRRADIATION ON THE MAGNETIC SUSCEPTIBILITY
OF Cz-Si THERMALLY TREATED AT 700-1000 °C

V. M. Tsmots, P. G. Litovchenko, Yu. V. Pavlovskyy, O. P. Litovchenko,
1L S. Pankiv, M. M. Luchkevych

Abstract. Dependence of paramagnetic component of silicon magnetic susceptibility on pre-irra-
diation by fast neutrons (fn) after subsequent thermal treatment of samples at 700-1000 °C has been
studied. It has been shown based on the measurements of magnetic susceptibility that the value of
the paramagnetic component arising after the said thermal treatment of silicon is influenced by up
to 10" fn/cm?pre-irradiation. With the increase of the irradiation rate this impact decreases signifi-
cantly. Probable mechanisms of defect creation explaining the discovered peculiarity are discussed.

Keywords: silicon, oxygen, magnetic susceptibility, irradiation, thermal treatment

BILIVB IIONEPEHBOIO OITPOMIHEHHSA HA MATHITHY COPUNHATIUBICTD Cz-Si,
TEPMOOBPOBJIEHOI'O ITPA 700-1000 °C

B. M. I[moup, I1. I. /lumoeuenxo, IFO. B. Ilasaoscokuii, O. II. /lumosuenxo,
1. C. Hanoxie, M. M. lyuxesuu

Anorania. JlocmimKeHO 3aJIeXXHOCTI IMapaMarHiTHOI CKJIAZ0BOi MAarHiTHOI CIIPUHAHSTINBOCTI
(MC) kpeMHiIO Bif O03M IIONEPEIHbO OIIPOMIHEHHS IIBUIAKUMH HelitpoHamu (fn), ImiciIss moci-
Iyr040i TepMooopodKm 3paskiB mpu 700-1000°C. Ha ocHOBI pe3yIbraTiB BUMipIOBaHHSI MaTrHITHOI
CIIPUMHATIMBOCTI II0Ka3aHO, 110 Ha BeJIMYMHY MapaMarHiTHOI CKJIAIOBOI, SIKa BUHMKAE TIiCIS 3a-
3HAYCHUX TEPMOOOPOOOK KPEMHII0, CYTTEBO BILIMBAE IIONIEPEIHE OIIPOMiIHEHHS TO3aMHM 10 BEJIM-
yyHU nopsaaky 10" fn/cm?. [lpu noganbioMy 30iIbIIEHHI 1031 OIPOMiHEHHS 1Iei BIUIMB 3HAYHO
nocaabaoeThbes. PO3rIsIHYTO iMOBipHiI MeXaHi3MM 1e(DEKTOYTBOPEHHS, SIKi MOSICHIOIOTh BUSIBJIEHI
0COOJIMBOCTI.

KiiouoBi cioBa: KpeMHiit, KUCeHb, MarHiTHA CIIPUNAHATINBICTh, OIMPOMiHEHHS, TEPMOOO-
pobka



V. M. Tsmots, P. G. Litovchenko, Yu. V. Pavlovskyy, O. P. Litovchenko, I. S. Pankiv, M. M. Luchkevych

BIIMAHUE ITPEABAPUTE/IBHOI'O OBJIYYEHUA HA MATHUTHYIO BOCITPUMMYUNBOCTD
Cz-Si, TEPMOOBPABOTAHHOI'O ITPHU 700-1000 °C

B. M. IImoup, I1. I. Jlumoeuenko, I0. B. Ilasaosckuii, O. II. /lumoeuenxo,
I C. Ilanvkue, M. M. Jlyuxeeuu

Annotamusa. MccinenoBaHO 3aBUCHMOCTM ITapaMarHUTHOM COCTaBJISIONIE MarHUTHOW BOC-
MPUAMYMBOCTU KPEMHUS OT J03bI IPEABAPUTEIBHOIO 00 TyYeHUsT OBICTPBIMU HEWTPpOHAMHU (OH),
nocJje rnociaenyllein Tepmooopadotku odpasuos npu 700-1000°C. Ha ocHoBaHUU pe3ysibTaTOB
U3MEPEeHUSI MAarHUTHOU BOCIIPUMMUYMBOCTHU MTOKa3aHO, YTO Ha BEJIMYMHY TapaMarHUTHOM COCTaB-
JISIO1Ie, KOTOpast TOSIBSIETCS MOCJIe YKa3aHHBIX TEPMOOOPAOOTOK KPEMHUSI, CYIIECTBEHHO BJIM-
sieT TpeIBapuTeIbHOE 00 TydYeHe 103aMu 0 BeIndrHbl nopsiaka 10" 6H/cm?. [lpu nanbHeiiineM
YBEJIMYEHUHN J03bl OOJYYEHUSI 3TO BIWSHUE 3HAYMTEIbHO ocjiabeBaeT. PaccMOTpeHO BEpOSITHBIE
MeXaHU3MbI 1e(heKTO00pa30BaHNsI, KOTOPbIE OOBSICHSIOT BhISIBIEHHBIE OCOOCHHOCTH.

KioueBble cioBa: KpeMHUIA, KMCIOPOA, MAarHUTHAsI BOCIIPUUMYKUBOCTD, 001y4YeHUE, TEPMOOD-
paboTka

© V. M. Tsmots, P. G. Litovchenko, Yu. V. Pavlovskyy,
O. P. Litovchenko, I. S. Pankiv, M. M. Luchkevych, 2009
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CEHCOPW TA IHOOPMALLIVHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

PACS 07.07.Mp

SENSOR SYSTEM FOR AUTOMATIC PAPER THICKNESS DETECTION
BASED ON UNIVERSAL SENSORS AND TRANSDUCERS INTERFACE

S. Yu. Yurish

Technical University of Catalonia (UPC-Barcelona), CDEI,
C/Llorens Artigas, 4-6, planta 0, Edifici U, Campus Sud, 08028, Barcelona, Spain
Tel: + 34 696067716, fax: +34 93 4011989, e-mail: syurish@sensorsportal.com

SENSOR SYSTEM FOR AUTOMATIC PAPER THICKNESS DETECTION BASED ON UNIVERSAL
SENSORS AND TRANSDUCERS INTERFACE

S. Yu. Yurish

Abstract: A low cost, automatic, transmissive paper thickness sensor system with increased reli-
ability and a short detection time (~ 15 ms) is described in the paper. The sensor system is based
on a cheap light-to-frequency converter and universal sensors and transducers interfacing IC. The
designed automotive paper thickness sensor system has a wide dynamic range of 5 000 000 : 1, im-
munity against high noises, high resolution and minimum component interface. Due to low price,
minimum possible conditioning and interfacing hardware such sensor system can be used not only
in photo- but also in office laser and ink printers.

Keywords: Paper thickness optical sensor, Light-to-frequency converter, Universal sensors and
transducers interface

CEHCOPHAA CUCTEMA JUII ABTOMATUYECKOI'O OIIPEJEJNEHUA TOJIIWHBI BYMAT'N
HA BA3E YHUBEPCAJILHOTO CEHCOPHOTI'O MHTEP®ENCA

C. 0. Opuu

AHHOTAIMA: B CTaThe OIMMCAaHa HeIOpOrask aBTOMaTUYeCKasl CCHCOPHAs CUCTeMa ITOBBIIIEHHOM
HaJeXXKHOCTHU U OBICTpOAEHCTBUS (~ 15 MC) IJis ompeaesieHust TOMIUHEI 0ymaru. CeHcopHasi cuc-
TeMa COAEPKUT HeIOPOroil mpeobpa3oBareiib OCBEIIECHHOCTH B YACTOTY M MHTEIPAJIbHYI0 MUK-
pocxeMy YHUBEPCAJIBHOTO CEHCOpHOro uHTepdeiica. Pa3zpaboraHHast ceHCOpHAsl CUCTEMa UMEeT
mmpokuit auHammraecknit grarrazod 5 000 000 : 1, BEICOKYIO TOMEXOYCTOMYMBOCT M pa3pelaio-
LIYI0 CITOCOOHOCTb, a TAK:KE MUHUMAJIbHBIE allllapaTypHEIE 3aTpaThl. biarogapst HEBEICOKOI LieHe
Y MUHUMAJIbHOMY YMCITY 3JIEKTPOHHBIX KOMITOHEHTOB, TaKasi CCHCOPHAas CUCTeMa MOXKET UCIIOJIb-
30BaThCs HE TOJILKO B (DOTONPUHTEPAX, HO U B O(UCHBIX JIA3€PHBIX U CTPYHHBIX IIPUHTEPAX.

KiroueBbie cji0Ba: onTUYECKUI AATYMK TOJIIMHEI OymMaru, mpeoopa3oBaTeb OCBEIIEHHOCTh-
4acToTa, YHUBEPCAJIbHBIN CEHCOPHBIN MHTepdelic

© S. Yu. Yurish, 2009



S. Yu. Yurish

CEHCOPHA CUCTEMA JJI11 ABTOMATUYHOI'O BU3HAYEHHA TOBIIIUHU ITAITEPY
HA BA31 YHIBEPCAJIbHOTO CEHCOPHOTI'O IHTEP®ENCY

C. IO. Opuu

AHOTamifA: y cTaTTi omucaHa Hemopora aBTOMaTU4YHAa CEHCOpHA CHUCTeMa MiABUIIEHOI Haiii-
HOCTi Ta BUAKOMII (~ 15 MC) 111 BUBHaUeHHS TOBIIMHU Maprepy. CeHcopHa cucTeMa MiCTUTh
HEIOPOTMii MEePETBOPIOBAY OCBITJIEHOCTI B YAaCTOTY M iHTerpajibHy MiKpOCXeMY YHiBepCaJbHOIO
ceHcopHoro iHTepdericy. Po3pobiieHa ceHCcopHa CUCTEMa Ma€ IIMPOKUI AUHAMIYHUI diamma3oH 5
000 000 : 1, BUCOKY 3aBalOCTilKICTh i pO31ib4y 30aTHICTh, a TAKOX MiHIMaJIbHI armapaTypHi BUT-
patu. 3aBASKM HEBUCOKIH 1IiHi 1 MiHIMaJlbHOMY YUCJTY €JIEKTPOHHUX KOMITOHEHTIB, TaKa CEHCOP-
Ha cUCTeMa MOXe BUKOPUCTOBYBATUCS HE TiUIbKU Y (POTONIPUHTEPAX, ajie i B 0DiCHUX Ja3epHUX i
CTPYMUHHMX MMPUHTEPAX.

Ki0yoBi ciioBa: onTUYHMUIA CEHCOP TOBLIMHM Tamnepy, MepeTBOPIOBaY OCBITJIEHICTh-4acTOTA,
YHiBepCaJbHUI CEHCOPHUIA iHTepdeiic



1. Voitovych, I. Yavorsky

UDC 53.082:612.017.1

CORRELATIVE PROCESSING OF INFORMATION IN BIOSENSORS
BY SURFACE PLASMON RESONANCE

L. Voitovych, 1. Yavorsky

V.Glushkov Institute of Cybernetics of the National Academy of Sciences of Ukraine, 40, Academician
Glushkov av., 03680, Kyiv, Ukraine. Telephone:38-044 5260128, Facsimile: 38-044 5263348,
e-mail: d220@public.icyb.kiev.ua

CORRELATIVE PROCESSING OF INFORMATION IN BIOSENSORS
BY SURFACE PLASMON RESONANCE

1. Voitovych, 1. Yavorsky

Abstract. The paper considers the possibility of using the anti-noise correlation technique of sig-
nal processing in biosensors based on surface plasmon resonance (SPR sensors). Application of the
said technique is rationalized to define the coordinate shift of resonance parameter which indicates
analyte available in the sample under investigation. The example of analytic calculation of correla-
tion signal is presented for Gauss distribution of information luminous flux intensity. It is shown
that the correlation technique being dependant on the specific purpose and the cost of a sensor can
provide angular resolution A@,,, ~0,01° —0,0003".

Keywords: surface plasmon resonance, SPR sensor, correlation technique, resolution capacity

KOPEJIALIITHA OBPOBKA TH®OPMAIIII B BIOCEHCOPAX
HA OCHOBI TOBEPXHEBOTO TUIA3BMOHHOTO PE3OHAHCY

L JI. Boiimoeuu, I. O. Seopcovxuii

Anotaunis. Po3risHyTa MOXJIUBICTh BAKOPUCTAHHS aHTUIITYMOBOI'O KOPEJISIIiiTHOIO METOMy 00-
POOKM CHTHaJIiB B 6ioC€HCOpax Ha OCHOBi MTOBEPXHEBOTO Ma3MOHHOro pe3oHaHcy (ITITP-ceH-
copax). OOGrpyHTOBaHe 3aCTOCYBaHHS BKa3aHOIO METOMY JJIS BU3HAYEHHSI KOOPAMHATHOIO 3CYBY
PE30HAHCHOI XapaKTepUCTUKU, SIKUI € TIOKAa3HUKOM HasBHOCTI aHaJiTy B JOCIiIXyBaHiil mpooi.
HaBeneHo mpukian aHaAJTiTUMHOTO PO3PaxyHKY KOpEJSLiAHOrO CUTHay IJISl rayCiBCbKOro po3-
Moy iHTEHCMBHOCTI iH(popMaLiifHOro CBIiTJI0BOTO MOTOKY. ITokazaHo, 1110 KOpeasiuiiHuil Me-
TOJ, B 3aJI€3KHOCTI BiJl KOHKPETHOrO MPU3HAYEHHS i BAPTOCTi CEHCOpPa, MOXe 3a0e3MeYUTH KYTOBY
pO3IibHY 31aTHICTH AO . ~0,01° —0,0003°.

KirouoBi ciioBa: nmosepxHeBUii IJ1a3MOHHUI pe3oHaHc, TTTTP-ceHcop, KopeasiiiHuii MeTo,
pO3iJibHA 3JaTHICTh

© I. Voitovych, I. Yavorsky, 2009
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KOPEJIAINOHHAA OBPABOTKA NUH®OPMAIINN B BUOCEHCOPAX
HA OCHOBE IIOBEPXHOCTHOI'O INIASMOHHOI'O PEBOHAHCA

H. JI. Boiimoeuu, U. A. Sleopckuii

Annoramusa. PaccMoTpeHa BO3MOXKHOCTD MCITOJIb30BaHUS aHTHUIIYMOBOTO KOPEJUISIIIMOHHOTO
MeTo/la 00pabOTKM CUTHAJIOB B OMOCEHCOpaX Ha OCHOBE MOBEPXHOCTHOIO IJIA3MOHHOTO Pe30-
HaHca (ITITP-ceHcopax). O60CHOBAHO MPUMEHEHWE YKAa3aHHOTO MeTojAa IJISl OMNpeaesieHus KO-
OPIMHATHOTO CABMIA PE30HAHCHOM XapaKTEPUCTUKU, SIBJISIONIETOCS ITOKa3aTeIeM ITPUCYTCTBUS
aHaJlMTa B UccaenyeMoit nmpobe. [IpuBeneH npuMep aHAIMTUYECKOTO pacyéTa KOPeJISILIMOHHOTO
CHUTHaJIa JIJIsI TayCCOBCKOIO pacrnpenesieHs] MHTEHCMBHOCTA MH(MOPMAIlMOHHOTO CBETOBOIO I10-
toka. [Toka3zaHo, 4YTO KOPEJUIILIMOHHBIA METOM, B 3aBUCUMOCTH OT KOHKPETHOI'O Ha3HAYECHUS U
CTOMMOTH CEHCOPa, MOXET 00ECTIEUMTD YIIIOBOE paspelienne AO .~ 0,01° —0,0003".

KnoueBblie cli0Ba: MOBEPXHOCTHBIN IIA3MOHHBIN pe3oHaHC, I1I1P-ceHcop, KOpeISLMOHHBIH
METO/, pa3pelaionasi Cltoco00CThb



Sensor Electronics and Microsystem Technologies. 3/2009

BUMOTI' 10 O®OPMJIEHHS CTATEM Y XYPHAJ
THOOPMALIA 14 ABTOPIB

XKypuan “CencopHa ejekTponika i mikpocuc-
TEeMHi TeXHOJI0rii” Iy0JIiKye CTaTTi, KOPOTKi IMOBi-
JOMIIEHHSI, TUCTU A0 Pemakiiii, a TaKOX KOMEH-
Tapi, MO MIiCTATh pe3yabTaTh QyHIAMEHTAIBHUX
1 IpUKJIagHUX OOCiIXeHb, 32 HACTYITHUMU Ha-
MPSIMKaMU:

1. ®i3nuHi, XiMiYHi Ta iHII IBAIIA, HA OCHOBI
SIKMX MOXYTb OyTH CTBOPEHi CeHCOopU

2. IIpoextyBaHHS i MaTeMaTUYHEe MOJECITIOBAH-
HSI CEHCOPiB

3. Cencopu (i3MYHNX BETUINH

4. OnTUYHI, ONTOSJIEKTPOHHI 1 pamialliitHi ceH-
copu

5. AKyCTOeJIeKTpOHHi CeHCopu

6. XiMiuHi ceHCcOpU

7. BioceHcopu

8. Hanocencopu (¢ismka, MaTtepiaam, TEeXHO-
JIOTisT)

9. Marepianu 11l ceHCOPiB

10. TexHoJorist BUpOOHUIITBA CEHCOPIB

11. Cencopu Ta iHpopMaliliHi CHCTeMH

12. MikpocucreMHi Ta HaHO- TexHoJoril (MST,
LIGA-TexHom0Tis1, aKTIOATOPH Ta iH.)

13. Jlerpanmairisi, MeTpoJioTisT i cepTudiKallis
CEHCOpiB

KypHan ny0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX TMTaHb, 110 BiAIOBigalOTh MOro Te-
MaTulli, TTOTOYHY iH(POpMALlil0 — XPOHiKYy, Iep-
COHAaJIil, MJaTHI peKJIaMHi MOBiZOMJIEHHS, OroJ0-
IIeHHS 100 KOH(EpeHIIilA.

Marepianu, 1o HajacuiamThes A0 Pepaxiiii,
NOBUHHI OyTM HamucaHi 3 MaKCUMaJbHOIO $IC-
HICTIO 1 YITKIiCTIO BUKJIAAy TEKCTy. ¥ MOJAaHOMY
pykonuci ToBMHHA OyTM OOIrpyHTOBaHa aKTy-

aJIbHICTh pO3B’sI3yBaHoOI 3a7aui, cpopmMyaboBaHa
MeTa IOCHiIXKEHHS, MiCTUTUCS OpUTiHaJIbHA Yac-
THMHA 1 BUCHOBKM, 110 3a0e3IeUyl0Th PO3YMiHHSI
CyTi OTpMMaHUX PE3YIbTaTiB i iX HOBU3HY. ABTOpU
MOBUHHiI YHMKATU HEOOI'PYHTOBAHOI'O BBEACHHS
HOBUX TE€PMiHiB i By3bKOIPOiTbHUX KapTOHHUX
BUCJIOBIB.

Penakuis XypHany mpocuTh aBTOpPiB MpU Ha-
MpaBJieHi cTaTeil 10 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonucu NOBUHHiI HaACUJIATUCS Yy IBOX
MPUMipHUKAaX YKpaiHCHKOIO 200 pOCiiiCHhKOIO0 i aHT-
JIIAChKOIO MOBAMM i CyIpOBOIKYBaTUC (paitnaMu
TEKCTY i MaJIIOHKiB Ha AucKeTi. EnekTpoHHa Korist
MoOXe OyTU HadicaaHa eJeKTPOHHOIO IOIUTOIO.

2. IMpuitHatHi popmatu Tekcty: MultiEdit (txt),
WordPerfect, MS Word (rtf, doc).

3. IlpuitHATHI rpadiuHi ¢opMaTH MJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHKkM CTBOpeHi 3a JOMNOMOIOIO
MPOTrpaMHOro 3abe3reueHHs s MaTeMaTUYHUX
1 CTAaTUCTUYHUX OOYMCIIeHb, TOBUHHI OyTU Tiepe-
TBOPEHI JO OAHOIO 3 LIMX (POPMAaTiB.

Pykonucu HascuaaTH 3a aipecolo:

Jlenix fIpocaas Laiu, 3am. roa. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukosa, MHH®TII (H/JI-3),
By.1. J/IBopaHceka, 2, Oneca, 65082, Vkpaina.
Tenedon / pakc +38(048) 723-34-61,
Tea. +38(048) 726-63-56.
E-mail: semst-journal@onu.edu.ua,
semst-journal@ukr.net
http://www.semst.onu.edu.ua

IIpaBuna NiAroTOBKU PYKOMUCY:

Pyxkonucu MOBUHHI CYIIPOBOJIXKYBATUCS
OoMiLiTHUM JTUCTOM, MiAITMCAHUM KePiBHUKOM YC-
TaHOBM, A¢ OyJia BUKOHaHa poborta. Lle mpaBuio
He CTOCYETBCS POOIT TpeAcTaBISHUX MiXKHApPO/I-
HUMMU IpyHaMU aBTOPIB.

ABTOpCBHKE TIpaBo nepexoauTs Buagasiio.

TutyabHWiA apKym:

1. PACS i YnuiBepcanpuuii Jdecarkosuit Kon
Knacudikanii (YIAK) (mns aBTOpiB i3 KpaiH
CHJ/I) — y BepxHboMmy JiBoMy KyTi. [omyc-
Ka€eTbCs OeKiIbKa BiAAUIEHMX KOMaMH KOIiB.
Axmo Higki konu Kiaacudikallii He TTO3HaA4YeHi,
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kon(u) Oyme(-yThb) BM3HaueHo PenmakiiiiHoro
Kouneriero.

2. Ha3Ba poootu (110 LIEHTPY, TPOITMCHUMM JIi-
Tepamu, mpudrt 14pt, KUpHO, YKp., POC., aHIIL.
MOBaMH).

3. IIpizBume (-a) aBropa(-iB) (110 LIeHTpPY, IIPUPT
12pt, yKp., poc., aHTJI. MOBaMH).

4. Ha3a ycraHoBH, ITOBHA aapeca, TeaedoHH i
daxcu, e-mail mIsg KOXHOrO aBTOpa, HIKYE, Ye-
pe3 OUH iHTepBaJl, OKPEMUM PSIIKOM (IO LIEHTPY,
mwpudt 12pt).

Anotamis: 10 200 ciriB yKpaiHCBKOIO, aHTJIHCh-
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KoI0 i pociiicbkoro MoBamu. Ilepen TekcToM aHO-
Talil MOoTpPiOHO BKa3aTH Ha Tiil XXKe MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaaX BCiX aBTOPiB.

st aBTOpiB 3 3aKOPIOHY, SIKi HE 3HAIOTh YK-
paiHCBbKOiI ab0 POCiiiChbKOI MOBU, JOCTAaTHHO aHO-
Talii i Mpi3BUILIA AaHITiCHKOIO.

KiouoBi ciioBa: ixHs KiIbKiCTh HE TTOBMHHA TTe-
peBUIIYBaTH BicbMHM CJiiB. B ocobinBux BUMmaakax
MOXXHa BUKOPUCTOBYBATU TEPMiHU 3 ABOMA — UM
TpboMa cjaoBaMu. Ili cioBa MOBUHHI OyTH pO3-
MillleHi i aHOTali€l0 i HamucaHi Ti€E0 camMol0
MOBOIO.

TekcT moBUHEH OyTHM HampyKoBaHMI depe3 1,5
iHTepBaiu, Ha 6inomy nanepi ¢opmaty A4. Ilons:
31iBa — 3cM, crpaBa — 1,5cM, BBepXy i 3HU3Y —
2,5cMm. Ipudt 12pt. ITig3aronoBKH, SKILO BOHU €,
TMOBUHHI OYyTH HaApyKOBaHi MPOMUCHUMU JIiTepa-
MU, XKUPHO.

PiBHgHHs MOBWHHI OyTWM BBEIEHi, BUKOPUC-
toBytoun MS Equation Editor a6o MathType.
Po6oTH 3 pyKONUCHUMM BCTaBKaMU He MpUiiMa-
IOThCSI.

Tabamni moBMHHI OyTY TIpenCcTaBeHi Ha OKpe-
MUX apKyliax y ¢opMati BiAOBiZAHMUX TEKCTOBUX
¢dopmariB (ouB. BUllEe), Y4 y GopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMHU iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

Cnucok JiTepaTypu TOBUHEH OyTH HaJApyKoBa-
HuUit yepes 1,5 iHTepBanu, 3 JiTepaTypolo, MPOHY-
MEPOBAHOIO B MOPSAKY ii IMOSIBU B TEKCTi.

ITopsimok ogopMIleHHs JiTepaTypu ITOBUHEH
Bigmosimatu BuMoram BAK VYkpainu, Hanmpukiaz,

1. bepecroBckuit B.b., JIudpmwuu E.M., ITuta-
eBckuit JI.I1., KBaHTOBas1 3JeKTpoAMHAMUKA. —
M.: Hayka, 1984. — 430 c.

2. Cepruenko A.M., Yepnora PUN., CeprueH-
ko A.S., Ontumuzanms nugposoii cetn //DTT. —
1992. — T.7, Ne6. — C. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et
al., Gas sensor research // Phys. Rev. — 1978. —
No6. — P. 34-38.

4. Stirling A.N. and Watson D. Progress in

Low Temperature Physics. — North Holland,
Amsterdam.: ed. by D.F. Brewer, 1986. — 248 p.

5. Ipomos K. ., JTanacoepr M.D., Ontumanib-
HOe Ha3HaueHuWe mnpuopurteroB //Tpymbl Mex-
ayHap. KoHd. “JIokajqbHbIE BBIYMCIUTEIbHBIC
cetu”(JIOKCETD 88). — Tom 1. — Pura:MUBBT
AH JlatBun. — 1988. — C.149-153.

6. Elliot M.P,, Rumford V. and Smith A.A. The
research of the optical sensors. — NY. 1976. —
37 p.(reprint./ TH 4302-CERN).

7. Ilanumona A.H., TakiB A.C. JlocaimKkeHHs
ontUyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH Yxpainu. IH-1 KibepHeTuKH; 76-76).

8. Bacunbes H.B. OntuyHi ceHcopu Ha ILIiB-
kax A B : /luc. kaH.(i3. — mat. Hayk, 05.05.04. —
K.,1993. — 212c.

Iligmucu 1o pucyHKIB i TAOMIL TTOBMHHI OyTH
HaJApYKOBaHi B PYKOIMKCi 3 ABOMa MpobitaMu mic-
JIST CITUCKY JIiTepaTypu.

BuHoCOK, SIKI1I0 MOXJIMBO, OaXkaHO YHUKATHU.

Pucynkun OyayTh CKaHOBaHi JJi1 LM(POBOTo
BinTBOpeHHs. ToMy MpUIIMAalOThCS TiIbKA BMCO-
KOSIKiCHi pUCYHKH.

Hamnucwy i cumMBoM MOBWHHI OyTH HaIPYyKOBaHi
ycepeauHi pucyHKy. HeratuBu, cinaiiau, i gianosu-
TUBU HE IPUIMAIOThCSI.

KoxeH prcyHOK MOBUHEH OYTH HaapyKOBaHUA
Ha OKPEeMOMY apKyIlli i MaTH po3Mip, 110 He Hepe-
puiye 160x200 mM. 11 TEKCTY Ha pUCYHKaX BU-
KopucToByiite WipudT 10pt. OnMHULI BUMipy TTO-
BUHHi OYTM MO3HAYeHi MicJas KOMU (HE B KPYTJIUX
JTy>XKax). Yci pUCyHKH MOBUHHi OYyTU TPOHYMEPO-
BaHi B MOPSAKY iX MOSBU B TEKCTi, 3 YaCTUHAMMU
MO3HaYeHUMU SK (a), (0), i T.A. Po3MimeHHS HO-
MEpiB PUCYHKIB i HAMUCY ycepeaIuHi MaTIOHKIB He
JIO3BOJISIIOTHCS. 3i 3BOPOTHBO1 CTOPOHU, HAMUILIITh
OJIiBLIEM Ha3By, MNpi3Buile(a) aBropa(-iB), HOMep
MaJTIOHKA i TTO3HAYTE BEPX CTPIIKOIO.

®ororpadii noBUHHI OyTH OpUTiHATLHUMH.

KonbopoBuit ApyK MOXJIMBUIA, SIKILIO MHOro
BapTiCTh CILUIAUYETHCS aBTOPaAMU YU iX CIIOHCO-
pamu.
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INFORMATION FOR CONTRIBUTORS
THE REQUIREMENTS ON PAPERS PREPARATION

“Sensor Electronics and Microsystems Tech-
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