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ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS

PACS 32.15RM; YJK 539.184

ON SENSING NUCLEI OF THE LANTHANIDE ISOTOPES BY MEANS
OF LASER SPECTROSCOPY OF HYPERFINE STRUCTURE: '*Ho, '“Tm

O. Yu. Khetselius

I. I. Mechnikov Odessa National University, Odessa

Abstract

ON SENSING NUCLEI OF THE LANTHANIDE ISOTOPES BY MEANS OF LASER SPECTROSCOPY
OF HYPERFINE STRUCTURE: '**Ho, '“Tm

O. Yu. Khetselius

It is presented the effective theoretical scheme with possibility of advancing corresponding nu-
clear technology for sensing different parameters for nuclei of the lanthanide isotopes. As example,
the nuclei of elements '*Ho and '®Tm are considered.

Key words: sensing, laser technology, hyperfine structure, lanthanide isotopes

AHoTauig

PO TETEKTYBAHHSA SJIEP I30TOIIIB JIAHTAHIJIIB METOJAMM JIA3BEPHOI
CITEKTPOCKOIIII HAITOHKOI CTPYKTYPHU: '*Ho, '“Tm

0. 0. Xeueaiyc

PosrnsgHyTa eekTrBHA TeOpeTUYHA CXeMa 3 MOXJIMBICTIO YAOCKOHAJAECHHS BiAIIOBIAHOI s1ep-
HOI TEXHOJIOT11 JeTeKTYBaHHS ITapaMeTpiB siiep i30TOIMiB JaHTaHiAiB. SIK MpuKan po3rasHyTi i30-
toru '®Ho i '“Tm.

KirouoBi cioBa: neTekTyBaHHSI, Jla3epHa TEXHOJIOTiSl, TE€Opisl HAATOHKOI CTPYKTYpHU, i30TONU
JIAHTaHiaiB

AHHOTAIMA

O IETEKTPOBAHMMU AJEP U30TOIIOB JIAHTAHUJIOB METOJIAMM JIASEPHOM
CIEKTPOCKOITAY CBEPXTOHKOM CTPYKTYPBI: '**Ho, '*Tm

0. 0. Xeueauyc

PaccmoTpeHa 3¢ ¢eKTUBHAS TeOpeTHUYeCKasi cXeMa C BO3MOXKHOCTBIO YCOBEPIIEHCTBOBAHUS
COOTBETCTBYIOLIEH SIIEPHOM TEXHOJIOTUM JETEKTUPOBAHUS TTapaMETPOB SIep U30TOIOB JJAHTAHU -
10B. B KauecTBe MIUTIOCTPALIMK PACCMOTPEHBI M30TOMBI ' Ho 1 '“Tm.

KnroueBsie cii0Ba: n1eTeKTUpPOBaHUE, JJa3epHAsl TEXHOJIOIUsI, TEOPUST CBEPXTOHKOM CTPYKTYPHI,
M30TOIIbI JIJAHTAHUIOB
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MEPDBI ITIOBBIINEHUA HAAE2ZKHOCTHA
BJIEKTPOJIIOMMNHECHEHTHBIX THIANKATOPOB

C. B. Jlenkos', 0. A. Iynuenxo’, B. B. XKepeeuyx?, 5. H. /lenux’

'BIKHY imeni Tapaca LlleBuenka, M. Kuis, 20HITY, m. Oneca, 3OHY im. 1. I. MeunukoBa, M. Oneca
E-mail: mokrickiy@mail.ru
AHHOTAIMA
MEPBI ITOBBIINEHUA HATE2KHOCTU DJEKTPOJIIOMUWHECIHHEHTHBIX THANKATOPOB
C. B. Jlenros, IO. A. Iynuenxo, B. B. Kepeeuyx, 5. H. Jlenux

B pabote mccaemyiorcst 371eKTPOIIOMUHECIICHTHBIE NHINKATOPBI, KOTOPHIE SIBISIIOTCSI OMHUM
13 3 GEKTUBHBIX KOMIIOHEHTOB COBPEMEHHBIX crcTeM oToopaxkeHust nHpopMauu (CON). Oxn-
HAKO MX CYIIECTBEHHBI HETOCTATOK — MAJIblii CPOK CITIY:KObI, OrpaHUYMBAIOIINI HAJEXKHOCTh
COMU. IlpoBeneHHBIE UCCIICAOBAHNS OOHAPYXIIN OCHOBHBIE IIPUYMHBI CTAPSHUSI MHIUKATOPOB.
[IpenmoxeHbl MEpHI YBETMUICHUS MX HAIEKHOCTH.

KnroueBsie cioBa: MHIMKATOP, U3TyYEeHUE, TEPMETUUYHOCTD, SIPKOCTh, HAJIEXKHOCTD

AHoTanis
3AXO/IY HNIIBUIIEHHSA HAAIMTHOCTI EJEKTPOJIOMIHICIIEHTHUX IHAUKATOPIB
C. B. Jlenxoe, IO. O. Iynuenxo, B. B. 2Kepeeuyk, 4. 1. Jlenix

B po60Ti 10CTiTKyIOThCS €eKTPOTIOMiHICIIEHTHI iHAUKATOPH, SIKi ABJISIIOTHCS OJHUM i3 eheK-
TUBHUX KOMITOHEHTIB Cy9JaCHUX cUCTeM BimoopaxkeHHs iHdopmarii (CBI). OmnHax ix cyTreBuit He-
JTOJIiIK — MaJvii TepMiH clry>kou, ooMexenunit HagiltHicTio CBI. IIpoBeneHi mociigkeHHST BUSBUIN
OCHOBHI IMPUYNHU CTapiHHS iHIMKATOPiB. 3aIIpOIIOHOBAHO 3aXOIM 30iJIbIIIEHHS X HAMiHHOCTI.

Kirouosi ciioBa: iHauKaTop, BUIIPOMiHIOBAHHSI, TePMETUYHICTb, ICKPaBiCTh, HAAiHICTb

Abstract
MEASURES INCREASE RELIABILITY OF ELECTROLUMINESCENT INDICATORS
S. V. Lenkov, J. A. Gunchenko, V. V. Zherevchuk, Ya. I. Lepikh

In work electroluminescent indicators which are one of effective components modern systems
display of the information (SDI) are investigated. However their essential lack — the small service
life limiting reliability of the SDI. Carried out researches have found out principal causes of ageing
indicators. Measures of increase in their reliability are offered.

Keywords: indicator, radiation, hermiticity, brightness, reliability
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JNUHAMIYHA OIITUYHA CIIITHOBA IHOJAPU3ALIA EJIEKTPOHIB
Y HAIIIBMATHITHOMY HAIIIBITPOBITHUKY

II. M. Iopaei', O. M. Mucark', M. Bicipa?,
II. II. Iopaeii', B. K. Jlyzaeé*, K. bapnac®

'YepHiBebKUIA HaLlioHabHUI YHiBepcuTeT iMeHi IOpist denpkoBuua,
58012 M. Yepnisui, Byia. Komoonncskoro 2. Ten.: (380-3722) 46877,
e-mail: semicon@chnu.cv.ua
2Dept. de Engenharia Electrotécnica, ISEL, Rua Conselheiro Emidio Navarro,
1950-062 Lisbon, Portugal
3CFIF, Instituto Superior Técnico, Av. Rovisco Pais, 1049-001 Lisbon, Portugal
4 Department of Mathematics and Applied Physics, Rzeszéw University of Technology, Powstanicow
Warszawy 6, 35-959 Rzeszéw, Poland
> Institute of Molecular Physics, Polish Academy of Sciences, 60-179 Poznan, Poland

AHHOTANIA

JUHAMIYHA OIITUYHA CIIIHOBA ITIOJIAPU3ALIA EJIEKTPOHIB
Y HAIIIBMATHITHOMY HAIIIBITPOBITHUKY

II. M. Iopaeii, O. M. Mucarok, M. Bicipa, I1. II. Iopaeii, B. K. /[yeace, 2K. bapnac

Y po0oTi Mg CIiHOBOI MiACUCTEMU HaMiBIPOBiAHUKA 3 TTMOOKMUM JOMIilIKOBUM PiBHEM, IO
CTBOPIOETHCS €JIEMEHTOM 3 He3anmoBHEeHOI0 3d- a60 4f-000JI0HKOI0, OTPUMAHO CUCTEMY YaCOBUX
PiBHSIHB, SIKa JA€ 3MOTY PO3paXOBYBaTU MPOCTOPOBO-YACOBI PO3IMOAiIM KOHLEHTpALii i cTeneHi
CMiHOBOI MOJIsIpU3allii 30HHUX €JEKTPOHIB i MAarHiTHUX i0HiB, a TAKOX BHYTPIillIHLOTO €JIEKTPUY-
HOTO ITOJIS B 3aJIeXKHOCTI BiJl BEJIMUMH i CYKYITHOCTi KePYIOUMX IapaMeTpiB (iHTEHCUBHOCTI Ta TUITY
noJsipu3aliii CBiTJIOBOI XBUJIi, XBUJIBOBOTO BEKTOpPA, HAMPYKEHOCTi 30BHIILIHHOTO €JIeKTPUYHOTO
MoJIsl Ta YaciB TOBrOTPUBAIOI pejlakcallil CiHiB €JIEKTPOHIB Y 30Hi MPOBiIHOCTI Ta HA TOMILLIKO-
BoMy piBHi). ITokazaHo, 1110 (Di3MYHO KOPEKTHI pe3yJbTaThU CTOCOBHO BEJIMYMHU CTYII€Hi CITiIHOBOI
noJsipu3aliii 30HHUX €JIEKTPOHIB il Ai€l0 LMPKYJISIPHO-MOASIPU30BAHOIO CBiT/Ia MTPU YMOBI 10-
MillIKOBOT'O MOMIMHAHHS OJEPKYIOThCSI ITPU BpaXyBaHHI MOYATKOBOT'O CTalliOHAPHOTO ITPOCTOPO-
BO-HEOIHOPITHOTO PO3MOoiay (pa30BUX 3MiHHUX IIpH iX po3kiani y psan Pyp’e Bxke y HaOIMKEeHHI
OJIHi€T TApMOHIKH.

KirouoBi cioBa: ciiHTpoHiKa, HalliBMardHiTHUI HamiBIPOBITHUK, MOJSPU30BAHE CBITJIO, CITi-
HOBa ITiicucTeMa, 4yac JOBroTpUBaJIOl pedakcallii, CTyIiHb CITIHOBOI MOJIsSIpU3alLlii

Abstract

DYNAMICAL OPTICAL SPIN POLARIZATION OF THE ELECTRONS
IN SEMIMAGNETIC SEMICONDUCTOR

P. M. Gorley, O. M. Mysliuk, M. Vieira, P. P. Horley, V. K. Dugaev, and J. Barnas

This paper is dedicated to investigations of a spin subsystem in semiconductor with deep impurity
level, created by an element with incomplete 3d- or 4f-shell. We present the set of time-dependent
equations, which allow calculation of space-time concentration distributions and spin polarization
degree for the band electrons and magnetic ions, as well as inner electric field as a function of exter-
nal control parameters (intensity, polarization type, and wave vector of the incident light wave, ex-
ternal electric field and a rate of long-term spin relaxation for the electrons in conduction band and



at impurity level). It was shown that the physically-accurate results concerning the spin polariza-
tion degree for the conductivity electrons subjected to the action of circularly-polarized light in the
particular case of impurity absorption could be obtained, taking into account the initial stationary
space-inhomogeneous distribution of the phase variables even if one considers only first harmonics
in Fourier expansion.

Keywords: spintronics, diluted magnetic semiconductor, polarized light, spin subsystem, long-
term relaxation time, spin polarization degree

AHHOTAIMA

JUHAMMNYECKASA OIITUHYECKASA CIIMHOBAA ITOJAPU3ALINA BJTEKTPOHOB
B IIOTYMATHUTHOM ITOJYITPOBOJAHUKE

II. H. Iopaeii, O. M. Moicarox, M. Bueupa, I1. I1. Iopaeii, B. K. Jlyzaee, bapnac 2K.

B pabote mi1s1 CImHOBOI MOICUCTEMBI IIOIYIIPOBOAHMKA C TIIyOOKMM IIPUMECHBIM YPOBHEM, CO-
3IaHHBIM 3JIEMEHTOM C He3amogHeHHOU 3d- mim 4f-00010YK0I, IMOJIy4eHO CUCTEMY BPEMEHHBIX
ypaBHEHMII, KOTOpas JaeT BO3MOXKHOCTh PaCCUMTHIBATH IIPOCTPAHCTBEHHO-BPEMEHHEIE pacIipe-
IeJIeHNS KOHIICHTPALUA M CTEIIEHN CITMHOBON IOJISIPMU3aLIMK 30HHBIX 2JICKTPOHOB U MAaIrHUTHBIX
HMOHOB, a TAaK:Ke BHYTPEHHETO JIEKTPUIECKOTO MOJISI B 3aBUCUMOCTHU OT BEJIMYMH 1 COBOKYITHOCTH
VIIPABIISIONINX ITapaMeTPoB (MHTEHCUBHOCTH U TUTIA TIOJISIPU3AllNM CBETOBOI BOJHBI, BOJTHOBOTO
BEKTOpa, HAIIPSDKEHHOCTH BHEIITHETO 3JIEKTPUYECKOTO IT0JISI M BpeMEH JTOJITOBPEMEHHOI pejlakca-
MY CITMHOB 3JIEKTPOHOB B 30HE IIPOBOAMMOCTH 1 Ha IIpUMECHOM ypoBHe). [1okazaHo, uto dusu-
YeCKM KOPPEKTHBIE Pe3yIbTaThl KACATEIbHO BEJIMIMHBI CTEIICHH CITMHOBOM MOJISIPU3aIIH 30HHBIX
3JIEKTPOHOB I10J] BO3IEHCTBIEM HUPKY/IIPHO-TIOISIPU30BAaHHOTO CBETA IIPU YCIIOBUH IIPUMECHOTO
TIOTJIONICHMS TIOJIyJarOTCsI, KOTAA YUMTHIBATh HAaYaJIbHBIE CTAlIMOHAPHBIC IIPOCTPAHCTBEHHO-HE-
OIHOPOIHBIE pacIIpeaeaecHIs (Pa30BbIX IIEPEeMEHHBIX IIPY UX pa3IoKeHUHU B psn Pypbe yKe B IIpu-
OMKEHUU OMHOM TAPMOHMKMU.

KnroueBbie cjioBa: CIMHTPOHMKA, MOJYMAarHUTHBIN TOJYIIPOBOIHMUK, TOJISPU30BaHHASI CBETO-
Basl BOJIHA, CIIMHOBAs MOACUCTEMA, BpeMeHa MOJIrOBPEMEHHOI pelakcalluy, CTeleHb CITIMHOBOM
MoJiIpu3aluu
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IMPROVED HYDROGEN DETECTION OF ISLAND TYPE PALLADIUM
FILM — NANOPOROUS SILICON DIODE AT ROOM TEMPERATURE

V. A. Skryshevsky, V. Polischuk, A. 1. Manilov,
1. V. Gavrilchenko, R. V. Skryshevsky

Radiophysics Faculty, Kyiv National Taras Shevchenko University,
64, Volodymyrska, 01033, Kyiv, Ukraine, tel. +38(044)526-05-23; fax +38(044)526-05-31;
e-mail: skrysh@univ.kiev.ua; ir@univ.kiev.ua

Abstract

IMPROVED HYDROGEN DETECTION OF ISLAND TYPE PALLADIUM FILM — NANOPOROUS
SILICON DIODE AT ROOM TEMPERATURE

V. A. Skryshevsky, V. Polischuk, A. I. Manilov, I. V. Gavrilchenko, R. V. Skryshevsky

An island type palladium film — silicon diode hydrogen sensor has been developed applying thin
(15-75 nm) nanoporous silicon as an intermediate sensitive layer. Using a thermal Pd deposition
into porous silicon allows to vary the size and morphology of the metal islands in the porous silicon
matrix. The gas sensor behaviour under hydrogen exposure in mixture of 200 ppm- 10% H,and dry
synthetic (20%0,+80 %N,) air was investigated by measuring the I-V characteristics. The diode
current and sensor hydrogen sensitivity is shown to depend on the type of silicon substrate and the
thickness of porous silicon. The current change versus hydrogen concentrations shows the linear law
both for large and small hydrogen concentrations. At room temperature the sensor sensitivity is ap-
proximately 1 uA/100ppm, the response and recovery times lies in 1-8 min range.

Key words: hydrogen, sensor, porous silicon, sensitivity, room temperature

AHoTauig

IMOKPAIIIEHHA YYTIIMBOCTI 10 BOAHIO CTPYKTYPU OCTPIBKOBA IL/IIBKA
TAJTAJIIIO-KPEMHIEBU JIIO/ ITPY KIMHATHUX TEMITEPATYPAX

B. A. Ckpuwescokuii, B. Hoaiuwyxk, A. I. Maniaos, 1. B. Iaepuavuenxo, P. B. Ckpuwescoxuii

Po3pobeHo ceHcop BOAHIO Ha OCHOBI CTPYKTYPU OCTPiBKOBA IUTiBKA MaJUIafdil0 — KpeMHieBUM
Jio1, BUKOPUCTOBYIOUM TOHKMI (15-75 HM) 1Iap HAHOMOPHUCTOrO KPEMHIIO B SIKOCTi IIPOMi>KHOTO
YYTJMBOrO 11apy. BUKopucTaHHS TepMiYHOIO OCaaKeHHS MaJlJIaflito B TOPyBaTUiA KPEMHII 103BO-
JISIE 3MiHIOBAaTU PO3Mip Ta MOP(OJIOTiI0 METaJIeBUX OCTPOBKIB B MATPHIIi MTOPYBATOTO KPEMHilO.
IToseninka ra3oBoro ceHcopa Ipu eKcrosuiii BoaHIo B cymimi 200 ppm- 10 % H, ta cyxoro cunte-
TaHoro nositps (20 % O, + 80 % N,) Oyna mociakeHa IUIIXOM BUMIpiB BOJILT-aMIIEPHUX XapaK-
TepucTUK. HiogHWI CTPYM i UyTJIMBICTb CEHCOPY BOAHIO 3aJIeXKaTh Bif TUITY KPEMHIEBOIT MiAKJIaIK1
i TOBIIMHU TTOPYBAaTOro KPEMHit0. 3MiHa CTpyMYy BiJ KOHLEHTpallii BOAHIO MOKAa3ye JiHiliHY 3aje-
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JKHIiCTb JIJIS BUCOKOI Ta HU3bKO1 KOHLEHTpallii BogHo. IIpu KiMHATHIiil TeMmneparypi 4yTJIMBIiCThb
ceHcopa cKiagae mpuommsHo 1 MkKA/100 ppm, yac BinryKy Ta BiZHOBJIEHHS 3HAXOOUTHCS B MEXKax
1 — 8 XBUJIMH.

KiouyoBi ciioBa: BogeHb, CEHCOp, TOPYyBaTUIA KPEMHIlA, UyTJIMBICTh, KIMHATHA TeMIEpaTypa

AHHOTAUIMA

YIYYIHIEHUE 9YBCTBUTEJIBHOCTH K BOTOPOIY CTPYKTYPBI OCTPOBKOBASA IIJTEHKA
MAJJIATAA-KPEMHUEBBIN INO/ TP KOMHATHOM TEMITEPATYPE

B. A. Cxpoumesckuii, B. Ioauwyx, A. H. Manuaos, U. B. Iaeépuavuenxo, P. B. Ckpoiuesckuii

Pa3zpaboTaH ceHCop BOoAOpOAa Ha OCHOBE CTPYKTYPhl OCTPOBKOBAS IJIEHKA Malaaus — KpeM-
HUEBBbII IMOA, UCIOJb3YSd TOHKUH (15-75 HM) CIOif HAHOITOPUCTOIO KPEMHUSI B Ka4eCTBE MPO-
MEXXYTOYHOIO YYBCTBUTEJIBHOTO CJIOS. VICIOb30BaHME TEPMUUYECKOTO OCAXKACHUS Majuiaaus B
MOPUCTBIA KPEMHMIA MO3BOJSIET U3MEHSTh pa3Mep U MOP(HOJOTHUIO0 METAINIMYECKUX OCTPOBKOB B
MaTpulie mopucToro kpemHus. [loBeaeHue ra3oBoro ceHcopa npy BOAOPOAHON I3KCMO3ULIUU CMe-
cu 200 ppm- 10 % H, u cyxoro cunTetnueckoro (20 % O, + 80 % N,) Bo3myxa ObUIO HCCIIEN0BAHO
MyTeM HU3MEPEHHUS BOJbT-aMIIEPHBIX XapaKTepUCTUK. JIMOMHBIIA TOK U YyBCTBUTEIBLHOCTb BOIO-
POIHOTO CEHCOpPa 3aBUCAT OT TUIIAa KPEMHUEBOM MOATO0XKKH U TOJIIUHbBI ITOPUCTOrO KpeMHusl. N3-
MEHEHME TOKa OT KOHLEHTpaLu BOAOPOAa MTOKA3bIBAET JMHEMNHYIO 3aBUCHMOCTD 151 BLICOKOM 1
ISl HU3KOM KOHLIEHTpauuuy Bogopoaa. IIpy KoMHaTHOI TemIiepaType YyBCTBUTEIbHOCTD JaTYMKa
coCTaBIsIeT MpuOMM3nTeNbHO 1 MKA/100ppm, BpeMsl OTKJIMKA M BOCCTAHOBJICHMSI HAXOAUTCS B
npeaenax 1-8 MUHYT.

KnroueBsie ciioBa: BOIOpOI, CEHCOP, MOPUCTHIN KPEMHUM, YyBCTBUTEIbHOCTD, KOMHATHAsI TEM-
neparypa
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BIOCEHCOPU

BIOSENSORS
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INTACT RECOMBINANT CELLS OF THE YEAST HANSENULA
POLYMORPHA, OVER-PRODUCING FORMALDEHYDE
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Abstract

INTACT RECOMBINANT CELLS OF THE YEAST HANSENULA POLYMORPHA, OVER-PRODUCING
FORMALDEHYDE DEHYDROGENASE, AS THE SENSITIVE BIOELEMENTS
FOR AMPEROMETRIC ASSAY OF FORMALDEHYDE

Solomiya Paryzhak, Olha Demkiv, Wolfgang Schuhmann, Mykhailo Gonchar

Intact cells of the gene-engineered thermotolerant methylotrophic yeast Hansenula polymorpha
with a high content of NAD*- and glutathione-dependent formaldehyde dehydrogenase (FADH,
EC 1.1.1.284) were used as the biorecognition elements for amperometric assay of formaldehyde
(FA). The yeast cells were immobilized on the graphite working electrode by physical fixation of the
cell suspension by means of dialysis membrane (phenazine methosulphate was used as a free-dif-
fusing redox mediator). It was supposed that the mediator reacts in cytosol with FADH-produced
NADH after entering the cells in the presence of FA. The biosensor based on recombinant yeast
cells exhibited expanded linear range toward FA as compared to similar sensors based on the paren-
tal cells of H. polymorpha (leu 1-1 and leu 2-2) and detection limit for it was found to be 0.1 mM.
The developed biosensors are selective, inexpensive and stable over several days, as well as simple to
manufacture and operate. The constructed microbial biosensors were successfully applied for FA de-
termination in real samples of commercial chemical product (formalin), pharmaceutical (Formid-
ron), disinfectant (Descoton forte) and rabbit vaccine against viral haemorrhage. A good correlation
was observed between the biosensors’ approaches and chemical methods.

Keywords: Formaldehyde, recombinant yeast cells, amperometric biosensor, analysis of real sam-
ples



AHoTauig

IHTAKTHI PEKOMBIHAHTHI KIIITUHU JPLXJIXKIB HANSENULA POLYMORPHA,
HAI-ITPOAYOEHTU ®OPMAJIBAETTAAETTIPOT'EHA3HN, AK YYTJINBI BIOEJIEMEHTHU
AJIA AMIIEPOMETPTYHOI'O BUSHAYEHHA ®OPMAJIBAEITAY

C. 4. Hapuxcax, O. M. Jlemxie, B. Illyman, M. B. Ionuap

IHTaKTHI KITITUHY peKOMOIHAHTHUX TEPMOTOJIEPAHTHUX METWIIOTPOHMX NpiXmxKiB Hansenula
polymorpha 3 BucokuM BMmicToM NAD'- i riayraTioH-3amexHoi dopmMmaibaeriqierinporeHa3n
(®OpAIL, KO 1.1.1.284) BUKOpPUCTAHO K OiOCENEKTUBHI €JIEMEHTH [JIsI aMIIEPOMETPUYHOIO BU-
3HauyeHHd dopmanbaeriay (PA). JpiKaxKoBi KIITUHM iIMMOOiTi3yBaiiv Ha rpadiToOBOMY pOOOYOMY
eNeKTpomi (izmuHoIO0 (hiKcalli€ro KIIITUHHOI CyCIIeH3ii 3a JOITOMOToI0 Aiajli3HOT MeMOpaHu ((peHa-
3MHMETOCYJIB(MAT CIYKUB Y pOJIi BiTbHOAU(MYHIYIOUOTO peaokce mediatopa). Ilepenbayanocsk, mo
MeniaTop IIicjisg MPOHUKHEHHS B KIITUHY B3aemomi€ B uTo30Ji 3 NADH, sikuii yTBoploeThcs B
peakuii 3 ®oJII" y npucytHocTti PA. BioceHcopy 3 peKOMOIHAHTHUMU IPiKIKOBUMU KIiITUHAMU
MaJIi IIMPLIKH JTiHIMHWI giana3oH BuMiproBaHHsI DA y MOpiBHAHHI i3 cEeHCOpaMM, B CKJIai IKUX
MIiCTMIIMCSI KJIITUHU BUXinHUX wtaMmiB H. polymorpha (leu 1-11i leu 2-2), i nopir BusHaueHHss DA
1 Hux ckiagas 0,1 MM. Po3pob6iieni 6ioceHcopr € TOCTaTHLO CEJIEKTUBHI, HETOPOTi i CTabibHi
npu 30epiraHHi IIPOTITOM KiJTbKOX JHiB, a TAKOX ITPOCTi y TIPUTOTYBaHHI i ekcruryaTalrii. CKoH-
CTpyiioBaHi MiKpoOHi GioceHcopu Oy YCITIIIHO BUKOPUCTaHi 1Jisd BusHaueHHs DA B peajlbHUX
3paskax: Ae3iH(piKyounx Ta (apMalleBTHIHUX 3ac00ax, BaKIIMHI MPOTH BipyCHOI TeMOpariyHoi
XBOpoOu KpoutiB. [TokazaHo 100py KOpEsLilo pe3yabTaTiB, OTpMMaHUX 0i0CEHCOPHUM ITiIXOA0M,
Ta XiMIYHMMHU METOAAMM.

KnrouoBi ciioBa: popmanbaeria, peKoOMOiHaHTHI APiXIKOBI KJIITMHHU, aMIIEPOMETPUIHUIA Oio-
CEHCOp, aHaJTi3 peaIbHUX 3Pa3KiB

AHHOTAIMA

VHTAKTHBIE PEKOMBUHAHTHBIE KJIETKU JIPOXXEN HANSENULA POLYMORPHA, CBEPX-
IMPOAYUHEHTDBI ®OPMAJBAErMIJAETNAPOIEHA3DI, KAK BUOBJIEMEHTDI
AJIA YYBCTBUTEJIBHOI'O OIIPEAEJIEHNSA ®OPMAJIIBAETNIA

C. A. Hapuxcax, O. M. Jlemkus, B. Illyman, M. B. lonuap

MHTaKTHBIE KIETKU peKOMOMHAHTHBIX TEPMOTOJIEPAHTHBIX METIIOTPOMHBIX IpoXCKent Hansenula
polymorpha ¢ BeiIcoKUM coaepxxanueM NAD™- 1 rryTaTmoH-3aBUCUMOM (hOpMasIbIeruaIeruapore-
Hasel (oI, KD 1.1.1.284) ncnonb3oBaHbl KaK OMOCEIEKTUBHbBIE 3JIEMEHTHI JIJIsT aMIIEPOMETPH-
yeckoro nsMepenust popmanpaeruaa (PA). IpoxckeBble KJIETKM MIMMOOWIN30BaIN Ha rpadMTOBOM
poboudeM 3JIeKTpoAe MyTeM (PU3NUECKON (PUKCAIIMU KIETOUHOM CYCTICH3MHU € TIOMOIIIBIO TUATTN3HOM
MeMOpaHbI ((heHa3smHMeTOCYIb(aT ObLI MCITOJBb30BaH B PO CBOOOTHO-TU(MGYHINPYIOIIETO pe-
nokc MeauaTopa). [Ipenrosaraaock, YTo MeIMaTop MOCie MPOHUKHOBEHNUS B KJIETKY B3aMOIEHC-
tByeT B LMto3ojie ¢ NADH, koTopslii o6pasyetcst B pesynbrate peakunu NADY ¢ @/l B ipu-
cyrctBum PA. JIjist GMOCEHCOPOB ¢ peKOMOMHAHTHBIMU JPOXKKEBBIMU KJIIETKAMM Ha0JTI0gaIn 0oJiee
LIMPOKUI TUHENHBINA Trana3oH nuaMepeHust OA 1Mo cpaBHEHMIO ¢ CEHCOPAaMM, B COCTaBE KOTOPBIX
ObLIN KJICTKU POIUTEILCKUX IITaMMOB H. polymorpha (leu 1-1 i leu 2-2), v mopor onpeaencHus GA
17t Hux coctanistn 0,1 MM. Pa3zpabotanHble OMOCEHCOPHI TOCTATOYHO CEIEKTUBHEI, HEIOPOTHE 1
CTAaOWIBHBI TIpY XpaHEHUH Ha MPOTSLKEHUM HECKOJIbKUX THEH, a TakKKe IPOCThI B IPUTOTOBJIEHUN
u pabote. CKOHCTpyHMpOBaHHbIE MUKPOOHBIE OMOCEHCOPHI OBUIM YCIIEITHO MCITOIb30BaHbI IS U3-
MepeHuss PA B peanbHBIX oOpa3Lax: 1e3MHULIUPYIOIIMX U dapMalleBTUUECKUX TTpenapaTax, Bak-
LIMHE IIPOTUB BUPYCHOM TreMopparnyeckoit 6ojie3Hu KpoaukoB. [1okazaHO XOpOIIyIo KOPPesinio
Pe3y/IBTaTOB, MOJyYEHHBIX 0MOCEHCOPHBIM ITOAXOI0M, Y XUMUYECKUMU METOIAMM.

KmoueBnie ciioBa: ¢popManbaerua, peKOMOMHAHTHBIE APOXIKEBbIE KJIETKU, aMIIEpOMeTpHUIeC-
KUWii GMOCEHCOP, aHAJIM3 pealbHbIX 00pa31lioB
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AHoTauig

OIITUMIBALIIA METOJANKN BUSHAYEHHSA JIAKTATY Y BUHOMATEPIAJII
AMITEPOMETPUYHUM ®EPMEHTHUM BIOCEHCOPOM

T. b. Ioprowrkina, JI. B. Illkxomosa, €. A. Caacmos, O. II. Coadamkin, C. B. J[3a0eeuu

BigmpanpoBaHO METOIMKY BU3HAYEHHS JIAKTATy Y BUHI 3a JOIIOMOTOI0 aMIIEpOMETPUYHOTO
OioceHCcopa Ha OCHOBI MJIATUHOBOTO APYKOBAHOTO ejiekTpoaa SensLab Ta nakTaTokcuaasu, iMmMo-
OinizoBaHOi y osiMepi 1oJi(3,4-eTiiieHaioKCUTIadheH) IUISTXOM eJIEKTPOXiMiYHOI MOoJTiMepHr3allii.
ITpoaeMoHCcTpOBaHO, 1110 MJIATUHOBUM ApyKOBaHU enekTpon SensLab 6e3 ¢pepMeHTHOI MeMOpa-
HU He Ja€ BiAryKy Ha BUHO, CYCJIO Ta OCHOBHI iHTepdepytoui peuoBUHU BUHA. HoCiakKeHOo ceaek-
TMBHICTb aMIIEpPOMETPUYHOTO OioCEHCOpa Ha OCHOBI JJAKTATOKCHUIA3U Ta MOKa3aHO, 110 OCHOBHi
iHTepdepytoUi pe4oBUHM BUHA HEe BIUIMBAIOTh HA HOT0 poboTy. 32 AOITOMOI010 PO3p0o0JeHOoro 6io-
CEeHcopa MPOBEJIEHO aHajli3 KOHILIEHTpallil JJaKTaTy y BUHAX pi3HOro TUITy Ta y cychi. [TokazaHo
BUCOKY KOPEJISILIiIO Pe3yJIBTaTiB, OTPUMaHMUX 3a JOIIOMOTOIO JJAKTaTHOTO aMIIepOMETPUIHOIO 6io-
CeHcopa, i3 JTaHMMU TPaAULiHOIO METOAY KiJbKiCHOIO aHaji3y JaKTaTy — BUCOKOE(EKTHBHOI
piaMHHOI XpoMaTorpadii.

KamouoBi ciioBa: aMmnepoMeTpruHUil 6ioceHCcop, JaKTaT, BUHO, CYCJI0

Abstract

OPTIMIZATION OF METHODS OF LACTATE DETERMINATION IN WINE
BY AMPEROMETRIC ENZYME BIOSENSOR

T. B. Goriushkina, L. V. Shkotova, E. A. Slast'ya, A. P. Soldatkin, S. V. Dzyadevych

The method of lactate determination in wine by amperometric biosensor based on platinum
screen-printed electrode SensLab and lactate oxidase immobilized in polymer PEDT by electro-
chemical polymerization was optimized. Platinum screen-printed electrode SensLab without enzy-
matic membrane was demonstrated to show no response to wine, must and main wine interferents.
The selectivity of created lactate biosensor was investigated. The main wine interferents were shown
to have no effect on the work of created lactate biosensor. Lactate content in several types of wine
and must was determined with created biosensor, and the results were compared with those obtained
by traditional analytical method such as HPLC. A good correlation between data obtained by the
biosensor method and HPLC was shown.

Keywords: amperometric biosensor, lactate, wine, must
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AHHOTAUIUA

OITUMMBALINA METOAUKHN OITPENEJTEHUWA JIAKTATA B BUHOMATEPHAJIE
AMIIEPOMETPUYECKUM ®EPMEHTHBIM BUOCEHCOPOM

T. b. Ioprowkuna, JI. B. Illkomosa, E. A. Caacmusa, A. II. Coadamxun, C. B. /[3a0eeuu

OtrpaboTaHa MeTOomMKa OMNpeAeeHUs JaKTaTa B BMHE C IMOMOIIbIO aMIIEpOMETPUIECKOTO
O0MoOCeHCcopa Ha OCHOBE IIATUHOBOTO IIeYaTHOTO 3jieKTpona Senslab 1 1akraToKcumasbl, UM-
MOOMIN3UPOBAHHON B ToJIMMepe MMoan(3,4-3TUIeHINOKCUTHADEH) TTyTeM DJIEKTPOXUMHUYIEC-
Kot monmMepusannu. [IpogeMoOHCTpUPOBaHO, UTO TUIATUHOBBIN TTe4aTHBIN 37eKTpod SensLab
0e3 hepMeHTHOM MeMOpaHbI He JaeT OTKJIMKa Ha BUHO, CYCJIO 1 OCHOBHBIE MHTepdepUpYyIOIIre
BelllecTBa BUHA. McciaenoBaHa CeIeKTUBHOCTh aMIIEPOMETPUMUYECKOTO OMOCEHCOpa Ha OCHOBE
JIaAKTaTOKCHUIA3bl 1 I0Ka3aHO, YTO OCHOBHBIE MHTepepUpYyIOIe BellleCTBa BUHA HE BIUSIOT
Ha ero pa6ory. C moMoiibio pa3paboTaHHOro OMoceHcopa IMpoBeleH aHaau3 KOHIEHTpaluu
JIaKTaTa B BUHaX pa3HOTo TUIla U B cyciie. [lokaszaHa BeICOKasl KOppeJslus pe3yabTaToB, MOIy-
YEHHBIX C ITOMOIIIbIO JJAKTAaTHOTO aMIIEPOMETPUIECKOro OMOCEHCOopa, ¢ JTaHHBIMU TPAAUIIMOH-
HOI'0 MeTOAa KOJIMYEeCTBEHHOr0 aHajIn3a JaKTaTa — BBICOKO3((GEeKTUBHOMN XKUIKOCTHOI Xpo-
marorpaduu.

KioueBble cioBa: AMIIEPOMETPUYECKUIA 6I/IOCGHCOp, JIaKTaT, BUHO, CyCJIO
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KOHJIYKTOMETPUYHUI BIOCEHCOP HA OCHOBI
TPU®EPMEHTHOI CUCTEMMU JJI1 CEJTEKTUBHOI'O BUSHAYEHHS
IOHIB BAXKKNX METAJIIB

0. 0. Coaoamkin, B. M. Ilewkosa, C. B. /[310e6uu,
0. II. Coaoamkin, I. B. €avcoka

IHcTUTYT MOnekynsipHOi 6iosorii i reHetukun HAH Ykpainu,
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AHoTanig

KOHJAYKTOMETPUYHI BIOCEHCOP HA OCHOBI TPU®PEPMEHTHOI CUCTEMM JIISA
CEJIEKTUBHOI'O BUBHAYEHH{ I0OHIB BAXKKHX METAJIIB

0. 0. Coadamkin, B. M. Ilewrosa, C. B. /[3a0eeuu, O. II. Coadamxin, I. B. €avcoxa

B po06oti npeacTaBieHo JaHi LIOA0 PO3POOKK BHUCOKOYYTIMBOIO CEJICKTUBHOIO KOHIYKTO-
METPUYHOIo OioceHcopa IJis BUBHAYEHHS i0HIB BaXXKMX METaliB y BOOHUX pO3uMHax. K KOH-
JYKTOMETPUYHUI MepeTBOPIOBaY BUKOPUCTOBYBAJIacs AUdepeHLiiiHa Mmapa IJIJaHapHUX 30JI0THX
rpebiHYacTUX eJIEKTPOIiB, HAHECEHUX Ha CUTAJOBY MiAKAaAKy. Pojb 6i0CEIeKTUBHOIO €JIEMEHTY
BimirpaBsajna TpugepMeHTHa cucTeMa (iHBepTasza, MyTapoTas3a, INIIOKO300Kcuaa3a), iMMo0itizoBa-
Ha Ha MOBEPXHIO MepeTBOPIOBaYa, sIKa € YYTJIUBIILOIO i CEJIEKTUBHIILION Y TMTOPiBHSHHI 3 iHIIMMU
(epMEHTHUMU CHUCTEMAMU 3a PaXyHOK CyMapHOro e(eKTy iHri0yBaHHS TpboX (epMeHTiB. CIiB-
BigHOIIEHHS (DepMEHTiB B MeMOpaHi Mmindupanu eKCrepuMeHTAIbHO, MaloUX Ha METi JOCATHEHHS
HaOibIIOl YyTIMBOCTI 6ioCceHCOpa sSIK 10 cyOcTpaty (caxapo3u), TaK i 10 BaxXKUX MeTaliB. B po-
0OTi BCTAHOBJIEHO ONTUMAJILHUI Yac iHKyOallii 6ioceHcopa B pO34MHI TOKCUHIB JJII OTPUMAaHHS
HEeOoOXiTHOI YYTAUBOCTI, skuit cTaHoBUB 30 XBuauH. OTpUMaHO KaliOpyBalbHi KPUBI 1151 BU3HA-
YeHHSI Pi3HUX iOHIB BaXXKUX MeTaJliB KOHAYKTOMETPUUYHNUM 0iOCEHCOPOM Ta MepeBipeHo Horo ce-
JIEKTUBHICTb 1I0A0 iHIIMX TPyl TOKCUHIB. Po3po06ieHunit 6ioceHCOp XapaKTepU3YEThCS OiNIbIIIOIO
JYTJIMBICTIO Ta CEJIEKTUBHICTIO 10 ioHiB Hg?* Ta Ag" y TOpiBHSIHHI 3 BiIOMUMM Ha MTaHWI MOMEHT
OioceHcopaMM JJIS1 aHAJTi3y BaXKKUX METalliB i MOXe OyTU peKOMEHIOBaHUI MpU eKCIpec-aHai3i
peanbHUX 3pa3KiB B €KOJOTiYHOMY MOHITOPUHTY.

Ki1040Bi cj10Ba: KOHIYKTOMETPUYHMI Gi0CEHCOp, iHTIOITOpHUIA aHasi3, iHBepTa3a, MyTapoTa-
3a, TJIIOKO300KCHIa3a, BaXKi METaIu

Abstract

THREE-ENZYME CONDUCTOMETRIC BIOSENSOR FOR SELECTIVE DETERMINATION
OF HEAVY METAL IONS

0. 0. Soldatkin, V. M. Peshkova, S. V. Dzyadevych, A. P. Soldatkin, A.V. El’skaya

The data on development of highly sensitive and selective conductometric biosensor for determi-
nation of heavy metal ions are presented. A differential pair of gold planar thin-film interdigitated
electrodes deposited on the ceramic substrate was used as a conductometric transducer. As a biose-
lective element, the three-enzyme system (invertase, mutarotase, glucose oxidase) immobilized on
the transducer surface was more sensitive and selective to heavy metal ions as compared with other
enzymatic systems due to summary inhibition effect of three enzymes. The enzymes ratio in mem-



brane was chosen experimentally taking into consideration obtaining maximal biosensor sensitivity
both to the substrate (sucrose) and to heavy metal ions. The optimum time of the biosensor incuba-
tion in solution of toxic compounds, required to ensure necessary sensitivity was determined to be
30 min. The calibration curves for determination of different heavy metal ions were obtained. The
biosensor selectivity to other groups of toxins was studied too. The biosensor developed is charac-
terized in high sensitivity and selectivity to Hg?* and Ag* in comparison with known biosensors for
heavy metal ions analysis. Therefore it can be recommended at express analysis of heavy metals in
ecological monitoring.

Keywords: conductometric biosensor, inhibitory analyses, invertase, mutarotase, glucose oxidase,
heavy metals

AHHOTAIMA

KOHJIYKTOMETPUYECKNI BUOCEHCOP HA OCHOBE TPEX®EPMEHTHOI CUCTEMBI
JJI CEJTIEKTUBHOTI'O OITPEJEJINEHUA NOHOB TAXEJ/IBIX METAJIOB

A. A. Coadamrun, B. H. Ilewmxoea, C. B. /[3adeeuu, A. II. Coadamrun, A. B. Eavcras

B pabore nmpencTaBieHbI TaHHBIE ITO Pa3pabOTKe BEHICOKOUYBCTBUTEILHOTO CEJIEKTUBHOTO KOH-
IYKTOMETPUIECKOTO OMOCEHCOpa TSI OIpeAe/ICHNSI MIOHOB TSDKEJIBIX MeTallloB. Kak KOHIyKTO-
MeTpUUecKuii mpeodpa3oBaTesib UCOJb30BalIach AU depeHLIaTbHas Mapa 30J0ThIX TJIAHAPHBIX
rpe0eHYATBIX JIEKTPOAOB, HAHECEHHBIX Ha CUTAJIOBYIO ITOIJIOXKY. Posib OMOCENIeKTUBHOTO 3JI¢-
MEHTa BHITIOJIHSIIA Tpex(depMeHTHas crucTeMa (MHBepTa3a, MyTapoTasa, IJTIOKO300KCH1a3a), UM-
MOOMIM30BaHHAsI Ha TOBEPXHOCTh IMpeodpazoBarelisd. DTa TpexdepMeHTHas: cucTteMa Oblia 00-
Jiee YyBCTBUTENIbHA U CEJIEKTUBHA MO CPABHEHUIO C IPYTUMU (DEPMEHTHBIMU CUCTEMAMU 32 CUET
cyMMapHoro 3¢ dekTa MHrMorupoBaHus Tpex epMeHTOB. CoOTHOLIeHUST (PepMEHTOB B MeMOpaHe
MOAOMpaI KCIIEPUMEHTAIbHO, MPUHMUMAsI BO BHUMaHUE TOCTIDKEHUE HAMOOJbIICH IyBCTBU-
TeJIbHOCTU OMOCeHCcOopa KakK K cydocTpaTy (caxapose), TaK M K MOHaM TsiKeJbIx MeTauioB. B paboTe
YCTaHOBJICHO ONTHUMAJIbHOE BpeMsl MHKYOallM OMOCceHCcopa B pacTBOpPe TOKCMHOB, KOTOPOE CO-
crapisiio 30 MuHyT. I1omydeHbl KaTnOpOBOYHBIE KPUBEIC IIJIST ONIPeIeIcHUS pa3HbIX NOHOB TSIKe-
JIBIX METAJUIOB KOHAYKTOMETPUUECKUM OMOCeHCOpOoM. Takke ObliIa TpoBEepeHa ero CeJIeKTUBHOCTD
OTHOCUTEJILHO JPYTUX TPYIII TOKCMHOB. Pa3paboTaHHBIN 611OCEHCOP XapaKTepr30BaICsI BEICOKOM
YYBCTBUTEJIBHOCTBIO U CEJIEKTUBHOCTBIO K MoHaM Hg?* 1 Ag*, 1o cpaBHEHMIO C U3BECTHBIMU Ha
JAHHBII MOMEHT OMOCEHCOpaMM IJISI aHAIM3a TsoKeIbIX MeTaiioB. [loToMy oH MOXET OBITH MC-
MOJIB30BaH B KAUeCTBE 9KCIIPECC-METOIa IIPU aHAJIM3€e PeaIbHBIX 00pa3IoB B 9KOJIOTHTYECCKOM MO-
HUTOPUHTE.

KioueBbie ciioBa: KOHAYKTOMETPUUYECKUI OMOCEHCOpP, MHTMOUTOPHBIA aHalIW3, MHBEPTa3a,
MyTapoTa3a, INIIOKO300KCHaAa3a, TSKeIble METaJIbI
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CEHCOPHI MACHBU HA OCHOBI JU®EPEHIIIHUX ICIIT-
EJIEMEHTIB JUIA MOHITOPUHT'Y TOKCUYHUX PEHOBNH
IHPUPOJHOI'O TA HITYYHOI'O ITOXO/J2KEHHA

0. JI. Kykaa, O. C. Ilasarouenxo, IO. B. Ioameancokuii, O. O. Coadamxin’,
B. M. Apxunoea’, C. B. /[3adesuu’, O. II. Coadamxin’

InctuTyT (bizvkm HamiBIpoBigHUKIB iM. B.€ JlamkaproBa HAH Ykpainm,
03028, KuiB-28, mpocm. Hayku, 41, Tein./dakc 380 (044) 265-18-27, kukla@isp.kiev.ua
THCTUTYT MONeKynspHOi Giosorii i reneTnkn HAH Ykpainu,

03143, Kuis, Byn. 3a6onoTtHoro, 150, Ten. 380 (044) 2000-328, alexsold@yahoo.com

AHoTanig

CEHCOPHI MACHUBY HA OCHOBI I ®EPEHIIIMHUX ICIIT-EJIEMEHTIB
JJIA MOHITOPUHI'Y TOKCUYHUX PEHOBUH ITPUPOJTHOI'O
TA IITYYHOI'O ITIOXO/I2KEHHA

0. JI. Kykaa, O. C. Ilagarouenxo, I0. B. loameancokuii, O. O. Coadamkin,
B. M. Apxunoea, C. B. /[3adesuu, O. II. Coardamxkin

Po3po0bieHo TOIoJIoTiI0 TpaH3UCTOPHUX YUITiB HA OCHOBI AU(EPEHLIIMHNX i0H-CEeJIEKTUBHUX
noaboBux TpaH3ucTopiB (ICIIT) ta BurotosieHo cepiro pH-4yTIMBUX CEHCOPHUX €JIEMEHTIB 3a
KPEMHIEBOIO iHTerpajibHOI0 p-KaHaibHOI0O MOH-TexHosoriero. Po3pobieHo yHiikoBaHy BUMi-
proBayibHY KioBeTy M nudepenuiiHoi mapu ICIIT, ska € 6a3oBUM MoayJieM 1js1 MoOyaoBU Oa-
raTOKaHAJIBHOTO CEHCOPHOTrO MacuBY. Po3risiHyTo ocHOBHI TUIM enekTpoHHuXx [CITT-nepeTBo-
pIOBayiB Ta IPOaHaJi30BaHO iX XapaKTepUCTUKU 1110A0 0i0OCEeHCOpPHMX 3acTocyBaHb. Ha ocHOBI
pH-ICIIT-eneMeHTiB Ta HU3KM iMMOOiJIi30BaHUX OioceIeKTUBHUX (DEPMEHTHUX IIapiB pO3po0-
JIEHO eKCIeprMeHTaJIbHi 3pa3Ku 0i0CEHCOPIB 1JIS1 BUMipIOBaHHS TOKCUYHUX PEYOBUH Y PO3UMHAX.
OtpuMaHo KalibpyBaJibHi KpMBi U151 BU3HAYEHHS KOHLIEHTpalliil opraHogochopHUX i KapbamaT-
HUX MECTULIMIIB Ta MIiKOAJIKaOidiB.

KnrouoBi ciioBa: ioH-ceIeKTUBHMI ITOILOBMI TpaH3UCTOP, nudeperniiiHa napa ICIIT, iMmmo06i-
JIi30BaHi pepMeHTH, opraHodocdopHi Ta KapOdaMaTHi IMTECTULININ, TIIKOATKAJIOIIN

Abstract

SENSOR ARRAYS BASED ON THE DIFFERENTIAL ISFET ELEMENTS FOR MONITORING
OF TOXIC SUBSTANCES OF NATURAL AND ARTIFICIAL ORIGIN

A. L. Kukla, A. S. Pavluchenko, Yu. V. Goltvjanskyi, A. A. Soldatkin, V. M. Arkhypova,
S. V. Dzyadevych, A. P. Soldatkin.

Transistor chip topology based on the differential ion-sensitive field effect transistors (ISFET)
has been developed and a series of pH-sensitive sensor elements by silicon integral p-channel MOS-
technology have been manufactured. Universal measuring cell for differential ISFET pair have been
developed, the last can serve as the base module for multichannel sensor array creation. The ba-
sic types of electronic ISFET-transducers were considered and their characteristics with respect to
biosensor application were analyzed. Experimental samples of biosensors based on the pH-ISFET
elements and number of immobilized bioselective enzyme membranes for determination of toxic



substances in solutions have been created. Calibration curves for determination of organophospho-
rus and carbamate pesticides as well as glycoalkaloids concentration have been obtained.

Keywords: ion-sensitive field effect transistor, differential ISFET pair, immobilized ferments, or-
ganophosphorus and carbamate pesticides, glycoalcaloids

AHHOTAIMA

CEHCOPHBIE MACCUBbBI HA OCHOBE TU®OEPEHIIUAJIBHBIX UCIIT-BJIEMEHTOB JLJIA
MOHUWTOPHUHTA TOKCUYECKHUX BEIITECTB ECTECTBEHHOI'O 1 UCKYCCTBEHHOI'O
IMPOUCXOXJIEHUA

A. JI. Kykaa, A. C. Ilasarouenxo, I0. B. Ioameanckuii, A. A. Cordamxun,
B. M. Apxunoea, C. B. /[3adeeuu, A. II. Coadamxun

PazpaboTaHa TOMoJOrusl TPaH3UCTOPHBLIX YMIIOB Ha OCHOBe AvddepeHUnaTIbHbIX MOHOCEe-
JIeKTUBHBIX MoJieBbix TpaH3ucTOpoB (MCIIT) u usrotosneHo ceputo pH-4yBCTBUTEIbHBIX CEH-
COPHBIX 3JIEMEHTOB C MOMOILbIO KPEMHUEBOM MHTeTrpajbHOU p-KaHaibHON MOII- TeXxHOI0Tuu.
PaszpaboTtaHa yHuguurpoBaHHas udMepuTeabHas KioBeTa 115 auddepeHunanbHoi mapsl MCITT,
SIBJISIIOIIAsICSL 0a30BbIM MOAYJIEM JISI IOCTPOEHUSI MHOTOKAHAJILHOTO CEHCOpPHOro Maccuna. Pac-
CMOTpPEHbI OCHOBHBIE TUMbI 3J1eKTpoHHbBIX UCIIT-nipeobpa3oBaresieil 1 npoaHaAIU3UPOBAHbI UX
XapaKTepUCTUKU 111 6noceHcopHbIX npuMmeHeHuil. Ha ocHoBe pH-MUCIIT-31eMeHTOB U psaa
MMMOOWUJIM30BAHHBIX OMOCEeKTUBHBIX (PEPMEHTHBIX CJI0OEB pa3pabOTaHbl SKCIIEPUMEHTATbHBIE
00pa3slibl OMOCEHCOPOB WIs1 U3MEPEHUST TOKCUYECKUX BellleCTB B pacTBopax. [TonydeHbl Kanudpo-
BOYHbIE€ KpUBBIE MJIS1 OTIpeaeeHUsI KOHLUEHTpaLlu opraHo(gochOpHbIX U KapOaMaTHBIX IMTeCTULI-
JIOB U TJIMKOATKAJIOWIO0B.

KnroueBsie ciioBa: MOHOCEIEKTUBHEBIN ITOJIEBOM TpaH3UCTOP, nuddepeHunanbHasg napa MCIIT,
MMMOOMIN30BaHHBIE (hepMEHTHI, opraHo¢ochOopHbIe M KapOaMaTHbIE ITeCTULIMIBI, TJIMKOAaJIKa-
JIOUIBI
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OAEPXKAHHA ITPO30OPUX ITPOBIITHUX IIJIIBOK CdO I ZnO
IHIPOJII3OM ALETATIB KAAMIIO I IUHKY

II. M. Iopaeii, B. M. @pacynusk, 1. I. Opaeupkuii, B. C. boiixo
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AHoTanig

OJEPXKAHHA ITPO3OPUX ITPOBIAHUX INIIBOK CdO I ZnO ITTPOJII3OM
AITETATIB KAJIMIIO I HUHKY

II. M. Iopaeii, B. M. @pacynsx, 1. I. Opaeuskuii, B. C. boiixo

HocniaxeHo TeXHOIOTUHI peXXUMU OTpUMaHHS sKicHUX TTiBoK CdO i ZnO MeToaoM miposizy
aleTaTiB KaaMilo i LIMHKY. YCTAaHOBJIEHO, IO €JEKTPOIPOBIAHICTh OTPUMAHUX TUTIBOK 3aJ€KUTh
Bil pexXKMMiB OcaIXeHHs, TEpMOOOPOOKHU Ta BiJ TUMY BBEASHUX Y PO3YMH AOMILIOK i CIieiaIbHUX
no6aBok. ITokazaHo, 110 OTpMMAaHi IJIiBKM BOJOAiIOTh HU3LKUM ITMTOMUM OIIOPOM i BUCOKUMMU
ONTUYHVMU BJIACTUBOCTSIMU, 11O JO3BOJISIE BUKOPHUCTOBYBATH 1X B SIKOCTi MPO30PUX €JEKTPOIiB
¢doTornepeTBOPIOBaYiB Y BUAMMIi 00/1aCTi CIIEKTpa eJIEKTPOMAarHiTHOro BUITPOMiHIOBaHHSI.

KiouoBi ciioBa: niposi3, MMTOMUIA onip, miakianka, MOJSIpHUIA CKiaag

Abstract

RECEIVING OF TRANSPARENT CONDUCTIVE FILMS OF CdO AND ZnO
BY CADMIUM AND ZINC ACETATES

P. M. Gorley, V. M. Frasunyak, I. G. Orletsky, V. S. Boiko

The authors performed technological investigations to obtain high-quality CdO and ZnO films
using pyrolysis of cadmium and zinc acetates. It was found that conductivity of the resulting films
can be controlled by deposition technique, thermal treatment, and introduction of additional ele-
ments into the solution. All the films featured low specific resistivity and good optical properties,
making them a promising material to be used as transparent electrodes for photovoltaic devices op-
erating under visible light.

Keywords: pyrolysis, specific resistance, substrate, molar percentage
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AHHOTAIMA

IHOJYYEHUE ITPO3PAYHBIX ITPOBOJAIINMX INIEHOK CDO 1 ZNO ITNPOJIN30OM
AITETATOB KAAMMUWA U IINHKA

11. H. Iopaeii, B. M. @pacynsx, U. I. Opaeuxuii, B. C. boiiko

HMccnenoBaHbl TEXHOJIOTMYECKHE PEXXMMEI TTOJTydeHMST KauecTBeHHBIX TIeHOK CdO u ZnO me-
TOIOM ITMPOJIM3a alleTaTOB KaaMus U LIMHKA. OIpeaesieHO, YTO 3JIEKTPOIIPOBOAUMOCTD MOJyYeH-
HBIX TUICHOK 3aBHCUT OT PEXXMMOB OCaXKACHUSI, TePMOOOPAOOTKY M OT TUIIA BBEACHHBIX B pac-
TBOP MpUMecei U CITelinanbHbIX 100aBoK. [1oKkazaHO, 4TO MOIy4eHHBIE TUICHKY BIaICI0OT HU3KUM
yICIbHBIM COIIPOTUBICHUEM U BBICOKUMU ONTUYECKUMU CBOMCTBAMHU, UYTO MO3BOJISIET UCIIOIb30-
BaTh UX B KAUECTBE IIPO3PavYHbIX 2JIEKTPOAOB (hoTopeodpa3oBaresicii B BAIMMOI 001aCTU CHEKT-
pa 3JIEKTPOMArHUTHOTO U3JTyYEHMUSI.

KioueBble clioBa: TMpoJin3, yaeJIbHOE COMTPOTUBIICHKE, TTOII0XKA, MOJISIPHBIN COCTaB
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SENSING THE CORRELATION BETWEEN ATMOSPHERE
TELECONNECTION PATTERNS AND SEA ICE EXTENT:
MICROSYSTEM TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, N. S. Loboda, N. G. Serbov,
Yu. Ya. Bunyakova, A. A. Svinarenko

Odessa State Environmental University, Odessa, Ukraine

Abstract

SENSING THE CORRELATION BETWEEN ATMOSPHERE TELECONNECTION PATTERNS
AND SEA ICE EXTENT: MICROSYSTEM TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, N. S. Loboda, N. G. Serbov, Yu. Ya. Bunyakova, A. A. Svinarenko

It is developed a microsystem technology of the data processing and sensing the correlation be-
tween atmosphere teleconnection patterns and sea ice extent. It is based on using the satellite and
other observation data and PC complex of the wavelet-analysis program “GeoMath”.

Keywords: microsystem technology “GeoMath”, atmosphere teleconnection patterns, sea ice
extent.

AHoTanig

JIETEKTYBAHHS KOPEJIAII MK ATMOC®EPHUMM TEJEKOHHEKIIIMHAMUA
ITATTEPHAMM TA KPUZKAHUM ITOKPUTTAM:
MIKPOCUCTEMHA TEXHOJIOI'TA “GEOMATH”

0. B. I'yuikos, B. M. Xoxaoe, H. C. Jlo6ooa, M. I. Cepoos, IO. A. bynarxoea, A. A. Ceunapenxo

Po3BHBaEeTHCS MiKpOCHMCTEMHA TEXHOJOTiSI 0OpPOOKM JHaHUX Ta AETEKTYBaHHS KOpEJSLii Mix
aTMOC(EepHUMHU TEJCKOMMYHIKaLliMHUMU NaTTepHAMU i BEIUYMHOIO KPUXKAHOTO MOPCHKOTO I10-
KPUTTH, sIKa 0a3y€EThCSl HA BUKOPUCTaHHI JaHUX CITYTHMKOBUX Ta iHIIKX cniocTepexeHb i [TK koM-
IUIeKci Mporpam BeiiBieT-aHanisy “GeoMath”.

Kmouosi cioBa: mikpocuctemHa texHosoris “GeoMath”, atMocdepHi TeTeKOMMYHIKaIiiHi
MaTTePHU, KPYKaHi TIOKPUTTS



AHHOTAIMA

JETEKTUPOBAHUE KOPEJUIAIIUN MEXIY ATMOC®EPHBIMU
TEJEKOHHEKIIMOHHBIMMU ITATTEPHAMMU N JIEJOBBIM ITOKPBITUEM:
MUKPOCUCTEMHAA TEXHOJIOI'A “GEOMATH”

A. B. Inywmixos, B. H. Xoxa0e, H. C. Jlo6oda, H. I. Cepoos, IO. 5. bBynsaxoea, A. A. Ceunapenxo

Pa3BuBaeTcss MUKpPOCUCTEMHAS TEXHOJIOTHSI 00pabOTKM JaHHBIX U JETCKTUPOBAHUS KOPEJUIS -
LMY MEXIY aTMOC(EpHBIMU TEJICKOHHEKIIMOHHBIMY MATTEPHAMU Y BEJIMYMHOM JICIOBOIO MOPC-
KOT'O MOKPHITHUS, Oa3upylolasacsad Ha UCIIONIb30BAaHMU JaHHBIX CIIYTHUKOBBIX W APYTHUX HaOIIone-
auit 1 [1K xomriekce rmporpamMM BaliBieT-aHanu3a “GeoMath”,

KnroueBbie ciioBa: MUKpocucTeMHas TexHosiorus “GeoMath”, atMochepHbIe TEIEKOHHEKIINO-
HHBbIE MATTEPHBI, JIeTOBbIC TOKPHITUS
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CXEMOTEXHIKA 3APSATOBOYYTIIMBUX ITIJICUJIIOBAYIB
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AHoTauis
CXEMOTEXHIKA 3APAT0OBOYYTIINBUX ITIIJICUJIIOBAYIB
O. I IlIgeup, I. M. Papenxo

B nmaHiit poGOTi pO3MISIHYTO MOXJIMBI KPUTEPil MPOEKTYBAaHHS MPUHLIUIIOBUX CXEM 3apsiI0BO-
YYTJMBUX MiACUIIOBAYiB, SIKi pa30oM i3 HaMiBOPOBIIHUKOBUM CEHCOPOM 3aJal0Th HUIKHIO MEXY
€HEePreTUYHOI YyTJIMBOCTI IIPU MPOBEACHHI JOCTiIKEHb iI0HI3yI0UYOT0 BUITPOMiHIOBAHHSI.

KiouoBi cioBa: geTeKTOp, iOHi3yloue BUIIPOMiHIOBAaHHS, IiACUIIOBAY, LIYM, EMHICTb, iM-
MTyJTbC

Abstract
ELECTRONIC DESIGN OF CHARGE SENSITIVE AMPLIFIERS
A. G. Shvets, 1. M. Rarenko

Possible ways of electronic design of charge sensitive amplifiers are presented in the paper. De-
signed amplifiers with semiconductor sensors determine low limit of energy sensitivity at studying of
ionized radiation.

Key words: sensors, ionized radiation, amplifier, noise, capacity, impulse

AHHOTaIMA
CXEMOTEXHUKA 3APAIOBOYYCTBUTEJIBHBIX YCWJINTEJIEN
A. I Illgeu, H. M. Papenko

B pabote paccMOTpeHBI BO3MOXHBIE KPUTEPUM TTPOSKTUPOBAHMS ITPUHIIUITNAIBLHBIX CXEM 3a-
PSIOBOYYBCTBUTEILHBIX YCUJIUTEJICH, KOTOPBIE BMECTE C MOJIYITPOBOAHUKOBEIM CEHCOPOM OIIpe-
JIEJISTIOT HYDKHIOIO TPaHMITy S9HEPreTUISCKOM YYBCTBUTEIFHOCTH TIPU IIPOBEICHUM UCCIeI0OBaHUI
MOHU3UPYIOLIETO U3TyICHUS.

KioueBble ciaoBa: [O€TEKTOp, WOHU3UpPYIOLEe H3JIydyeHUEe, YCUJIUTENb, IIYM, EMKOCTb,
MMITYJIbC
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METO/I HAXOXKIAEHNA XAPAKTEPUCTUK CEHCOPOB
HA OCHOBE BJIEKTPOITPOBOAAIIINX ITOJIMMEPOB

A. C. Ycenkxo
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Kwues, yn. MeTtponornueckas 14-b, Ykpanna
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AHHOTAIMA

METO/J HAXOXJIEHUA XAPAKTEPUCTUK CEHCOPOB HA OCHOBE
BJEKTPOITPOBOAAINIUX ITOJIUMEPOB

A. C. Yeenuro

Paspaborana mMomenb B3aMMOAECHCTBUS aHAJINUTA C XEeMOPE3UCTUBHBEIM CEHCOPOM Ha OCHOBE
BJIEKTPOITPOBOISIIIETO TIOJIMMEPA B cIydae IMPOM3BOILHOM CTEXMOMETpUHU. B KBa3upaBHOBECHOM
IpUOJKEHN BBIBEIeHBI aHATUTUUYECKIE BEIpaKeHUs 11T TOKA Yepe3 CEHCOop U IeTaabHO Ncclie-
JTOBaHBI 0OCOOEHHOCTH €T0 MOBEJeHNS. YCTaHOBJIEHO, YTO Ha KWHETUKY TOKa CYIIIECTBEHHO BIIMSET
CIT0CO0 MOCTYIUICHUS aHAJIUTA B 00JIaCTh, COAEPKaIyI0 CeHCOP. BBISIBIICHO, YTO BIMSHIE CTEXNO-
METPUM Ha SBOJIOIMIO TOKA Ha HAYaJIbHBIX CTAIUIX €T0 POCTa U CIaja KauyeCTBEHHO Pa3IndHo.
HaiineHsl KOHCTAHTHI paBHOBECHS peaKIInii MeXIy aHAJIMTOM 1 CEHCOPOM M TTpeyIoKeHa IPpolie-
Iypa, TIO3BOJISTIONIASI OLICHUTh CTEXMOMETPHUIO UCCIICAYEeMOIA CUCTEMEL.

KiroueBblie c10Ba: aHAIUT, XeMOPE3UCTUBHUI CEHCOP, 3JAEKTPONPOBOASIINUI ITOJUMEDP, KOHC-
TaHTBI CKOPOCTEN peaKii, KWHETAKA

AHoTauig

METO/I 3HAXO/JIKEHHS XAPAKTEPUCTUK CEHCOPIB HA OCHOBI
EJIEKTPOITPOBIJHUX ITOJIIMEPIB

0. C. Ycenko

Po3pobiieHo Moesb B3aEMOIi1 aHAJIITY 3 XeMOPE3UCTMBHUM CEHCOPOM Ha OCHOBI €JIEKTPOIPOBiI-
HOTO TIOJTiMepY JJIs1 JOBIJIbHOI CTeXioMeTpii. Y KBa3ipiBHOBaXKHOMY HAOJIMKEHI BUBEICHO aHAJIITUYHI
BUpa3U [JISl CTPYMY Uepe3 CEHCOD i IeTaJIbHO JIOCJIiIXKEHO 0COOIUBOCTI fioro noseaiHku. BcraHosne-
HO, 1110 Ha KiHETUKY CTPYMY CYTTEBO BILIMBAE CIOCIO MOJAHHSI aHAIITY A0 00JIACTI, B SIKiii 3HAXOAUTh-
¢ ceHcop. BusiiaeHo, 1110 BIUIMB CTeXiOMeTpii Ha €BOJIIOLII0 CTPYMY Ha MOYATKOBUX CTadisIX MOro
POCTY i criaay € SIKiCHO pi3HUM. 3HaliIcHO KOHCTAHTU PiBHOBAru peakiiii MiXX aHaJIiTOM i CEHCOPOM i
3aIMpPOIIOHOBAHO TMPOLIEAYPY, SIKa J03BOJISIE OLIiHIOBATH CTEXiOMETPIil0 JOCTiIKYBAaHOI CUCTEMU.

KiroueBi cioBa: aHaJiT, XeMOPE3UCTUBHUM CEHCOP, €eKTPOIPOBIAHUI MoJiMep, KOHCTAaHTU
ILIBUAKOCTEM peakiliil, KiHeThKa
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Abstract

METHOD FOR DETERMINATION OF CHARACTERISTICS OF SENSORS BASED
ON ELECTROCONDUCTING POLYMERS

A. S. USEnko

We develop a model of interaction of an analyte with a chemoresistive sensor based on an electro-
conducting polymer for an arbitrary stoichiometry. In the quasiequilibrium approximation, we derive
analytic relations for the current through the sensor and investigate in detail the specific features of
its behavior. We establish that the way of analyte inflow to a region containing the sensor with analyte
has an essential effect on the current kinetics. It is revealed that the influence of stoichiometry on
the evolution of the current in the initial stages of its increase and decrease is qualitatively different.
We determine the equilibrium constants of reactions between an analyte and a sensor and propose a
procedure for the estimation of the stoichiometry of the system under study.

Keywords: analyte, chemoresistive sensor, electroconducting polymer, reaction rate constants,
kinetics
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BJACTUBOCTI IIJIIBOK GaNAs TA GaN, OTPUMAHUX
HITPUIN3ALIEIO IIOPYBATUX ITIIKJIATOK GaAs

A. C. Pegenko

bepnsiHChKMiA nepXKaBHU MeJaroriYyHuil yHiBEpCUTET,
M. bepasancek, Bya. Ilmiara, 4, 71100, Ykpaina, tea. 0816371984,
e-mail rtval@rambler.ru

AHoTauig

BJIACTUBOCTI ILIIBOK GaNAs TA GaN, OTPUMAHUX HITPUJIN3ALIIE€IO
HHOPYBATHUX ITIITKIAJTOK GaAs

A. C. Pegenko

VY craTTi npencTaBiieHO pe3yJbTaTu JOCTiIKEHHS JIIOMiHECLiHHUX BIAaCTUBOCTEH TOHKMX ILTi-
BOK MOTpiliHMX criojiyK GaNAs, oTpuMaHUX LIJISIXOM HIiTpUAM3allil MOpyBaTUX Miakiaagok GaAs.
Bu3zHayeHO MOXJIMBICTh KEPYBaHHS KOHIIEHTPAIli€I0 MUIIL SIKY i a30Ty y cionylli GaNAs 3aBIsiku
ONTHUMI3allil mapaMeTpiB BiANaay y aToMapHOMY a30Ti. OTpuMaHi pe3yibTaTh € 1[iKaBUMU B acre-
KTi BUKopucTaHHs migkiaaaku GaAs kpucrtainorpagivyHoi opieHTauii (111) a1 opmyBaHHS Ky0i-
yHoi Mmoaudikauii GaN. IlepeBaxkHa OiIbLIICTh POOIT, MPUCBIYEHUX OTPUMaHHIO KybiuHOro GaN
IPYHTYBajJach Ha BUKOpUCTaHHI migkiaanok GaAs(001).

ITokazaHO MOXIUBICTh 3MiHA €HEPTeTUYHOTO MOJI0XKEHHS rPaHUYHOI JIIOMiHECLIEHLIiT CITOJTYKU
GaN As,_ Bin 2.63 eB 10 2.44 eB npu 3MiHi BeIMuMHM KOHLIEHTpaLii My’ axy Bix 1 1o 10%.

Bu3HaueHo 3ajIexXXHiCTh TUIY KpUCTAJIiYHOI I'paTKU aiBoK GaN Bif cTymneHi MopyBaTOCTi IMia-
knagku por-GaAs/GaAs(111). ITokazaHo, 1110 BUKOpUCTaHHS HigkiIagoK GaAs i3 BeJIMYUHOIO T10-
pyBarocTi 30% crnpusie orpuMaHHs 11iBoK GaN Ky6iuHoi Moaudikauii. HagBHicTh y crieKTpax
®JI miky npu 3.42 eB moB’sI3yeThCA i3 MIPUCYTHICTIO KPUCTAJIITIB TeKCaroHaJIbHOI Moau@ikalii
GaN y matpuui kybiuHoro GaN.

Kmrouosi ciiosa: kyoiunuit GaN, GaNAs, nopysatuii GaAs, HiTpuan3alis



Abstract
PROPERTIES OF GaNAs AND GaN, OBTAINED BY NITRIDATION OF POROUS GaAs SUBSTRATE

A. S. Revenko

Result of photoluminescence investigation of thin films of GaNAs compound, obtained by nitri-
dation of porous GaAs substrate are presented in the article. It has been found possible to control of
arsenic and nitrogen concentration in GaNAs by optimizing the condition of annealing in atomic
nitrogen. Cubic GaN film were obtained on por-GaAs/GaAs(111) substrate, that extends possibility
of growth GaN cubic on GaAs substrate.

Effect of changing of the energy of the band-edge luminescence of GaNAs from 2.63 to 2.44 eV
with increasing arsenic concentration from 1 to 10% are discussed.

The dependences of lattice type of GaN films on porosity of por-GaAs/GaAS(111) are reveals.
It has been determined, that using porous GaAs substrate with porosity of 30% favours formation of
cubic GaN. Photoluminescence peak at 3.42 eV (at 77 K) is attributed to polycrystalline hexagonal
inclusion in cubic GaN.

Keywords: cubic GaN films, GaNAs, porous GaAs, nitridation

AHHOTAIMA
CBOVCTBA IUIEHOK GaNAs U GaN, ITOJTYYEHHIX METOAOM HUTPUJIN3AIINN
ITOPUCTUX ITOIJIOXKEK GaAs.
A. C. Pegenko

B paGote npenacraBieHbl pe3yabTaThl MCCASIOBAHMS JTIOMUHECIIEHTHBIX CBOMCTB TOHKUX ILIE-
HOK TpoiiHoro coenuHeHuss GaNAS, IMoJy4eHHOro MeTOA0M HUTPUIU3AIIUY IIOPUCTHIX MOIIOXKEK
GaAs. IlokazaHa BO3MOXKXHOCTb YIIpaBJI€HUSI KOHIIEHTpaIleil MBIIIbsIKa U a30Ta B COEAMHEHUU
GaNAs 3a cyeT ONTUMM3AIMM ITapaMeTPOB OTKUra B aToMapHOM a30Te. [loaydeHHbIe pe3yibra-
ThI MHT€PECHBI B aCIIEKTe UCITOJIb30BaHU OMIOXKN GaAs KpHcTaiorpacduIecKoii OpueHTaluu
(111) pna ¢popmupoBaHust Kyondeckoin Mmogudukanuu GaN, B To BpeMs KaK OOJIBIITMHCTBO pa-
00T Ha CerONHSIIHMI 1eHb, ITOCBAIIEHHBIX TOIYIeHHUIO Kyondeckoro GaN oCHOBBIBAJIMCh Ha MC-
nonb3oBaHnM nmomtoxkek GaAs(001)

ITokazaHa BO3MOXXHOCTh U3MEHEHMST SHEPTETUUECKOTO ITOJI0XKEHMS KPaeBOM IIOMUHECIIEHIINI
coenunenusa GaN As, ot 2.63 5B 10 2.44 5B npu u3MeHeHUY BETMYMHBI KOHLIEHTPALUY MbILIb-
ska 10 10%.

OnpeneneHa 3aBUCUMOCTD TUIIAa KPUCTAJUIMYECKO peleTKu IieHoK GalN oT cTeneHu Imopuc-
toctu nomioxek por-GaAs/GaAs(111). Iloka3zaHo, 4yTo McHoNb30BaHUE MOMI0OXeK GaAs ¢ Be-
JurHo# mopuctoct 30% crocoOCTBYeT MmoayyeHuo ieHoK GaN KyonuecKoil MoauuKaLm.
Hanuuue B cnektpax ®JI nmuka npu 3.42 3B 00bgIcHsIETCS TPUCYTCTBUEM KPUCTAIJIUTOB reKCaro-
HanbHOU Momudukanuu GaN B matpuile Kyomdeckoro GaN.

Kmouesbie cioBa: kyouueckuit GaN, GaNAs, nopuctelii GaAs, HUTpUAU3aALIUS
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Spectroscopic Sensor System for Quality Assurance
of the Tube-To-Tubesheet Welding Process in Nuclear
Steam Generators

Cobo, A. Mirapeix, J. Linares, F. Piney, J.A. Solana,
D. Lopez-Higuera, J.M.

On page(s): 1219-1224

Abstract

In a previous paper a new technique was proposed to al-
low real-time, online operation for arc-welding quality
assurance based on plasma spectroscopy. In this paper,
the proposed system has been used to determine the
appearance of weld defects in the arc-welding nuclear
steam generator tube-to-tubesheet process. The sys-
tem was implemented in the facilities of Equipos Nu-
cleares S.A. (ENSA), where several welding tests were
performed on weld test coupons. Results will show the
feasibility of the proposed system to be used in a real in-
dustrial scenario, presenting successful examples of weld
defect detections.

A Mixed-Voltage Sensor Readout Circuit With On-Chip
Calibration and Built-In Self-Test
Mason, A. Chavan, A.V. Wise, K.D.

On page(s): 1225-1232

Abstract

This paper reports a mixed-voltage mixed-signal chip for
interfacing multiple capacitive transducers to embedded
processors in integrated microsystems. A programmable
switched-capacitor readout circuit accommodates ca-
pacitive sensors from 16 fF to 40 pF and allows self-test
and online calibration. The 20 mm? chip has a sensitivity
of 1.25 mV/fF and is realized in a 1 um n-well BICMOS
2 P/2 M process that permits high-voltage operation,
large-value resistors, and nonvolatile on-chip memory.
An on-chip charge pump generates voltages up to 30 V
that permits transducer electrostatic self-test. In normal
operation mode, the chip provides a fast sensor readout
consuming only 90 nj of energy, making it suitable for
portable applications.

100

Calculation of the Response of Field-Effect Transistors
to Charged Biological Molecules

Landheer, D. McKinnon, W.R. Aers, G. Weihong
Jiang Deen, M.J. Shinwari, M.W.

On page(s): 1233-1242

Abstract

Robust approximations are presented that allow for
the simple calculation of the total charge and poten-
tial drop psi, across the region of electrolyte containing
charged biological macromolecules that are attached to
the gate area of a field-effect transistor (FET). The at-
tached macromolecules are modeled as an ion-perme-
able membrane in contact with the insulator surface, ex-
changing protons with the electrolyte as described by the
site-binding model. The approximations are based on a
new screening length involving the Donnan potential in
the membrane and are validated by comparison to the
results obtained by numerical solution of the one-di-
mensional Poisson-Boltzmann equation in the electro-
Iyte and membrane. For gates covered with amphoteric
materials such as SiO,, the high surface charge density
6, due to proton exchange at values of pH far from the
point-of-zero charge is a nonlinear function of y, but y,
and o are still linear functions of the semiconductor sur-
face potential between the source and drain. Nonlinear
expressions for the amphoteric site charge at the contacts
can thus be applied effectively with the new approxima-
tions to calculate the current-voltage characteristics of
the FETs using the strong inversion and charge-sheet
models.

New Thin-Film Multijunction Thermal Converter Design
for Improved High-Frequency Performance

Fujiki, H.

On page(s): 1243-1247

Abstract

New thin-film planar multifunction thermal converters
(PMIJTC) were developed to improve the high-frequency
ac-dc transfer differences. The heater resistor and ther-
mocouples of these PMJTCs were produced on different
substrates: an AIN chip for the heaters and polyimide film
for the thermocouples, using simple fabrication proc-
esses. The thermocouples were moved from the conven-
tional high-potential heater position, and placed close to
the ground electrode of the input circuit. This new con-
figuration upgrades the performance of ac-dc transfer
differences above 10 kHz by improving both the electro-
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magnetic coupling between the heater and thermocou-
ples and the output resistance of thermocouples. Using a
high thermal conductivity AIN substrate, through which
heat is conducted from the heater to the hot junctions of
the thermocouples, almost the same sensitivity as that of
PMIJTC:s on silicon is obtained.

A Neuromorphic Chip That Imitates the ON Brisk
Transient Ganglion Cell Set in the Retinas of Rabbits
Li-Ju Lin Chung-Yu Wu Roska, B. Werblin, F. Balya,
D. Roska, T.

On page(s): 1248-1261

Abstract

In this paper, a new CMOS design methodology is pro-
posed to implement CMOS neuromorphic chips which
imitate the ON brisk transient ganglion cell (GC) set of
rabbits’ retinas. The measurement results on the fabri-
cated CMOS neuromorphic chip are consistent with
the biological measurement results. Thus, the biological
functions of the chip have been successfully verified. It
can be used to understand more biological behaviors and
visual language of retinas under different input optical
images which have not yet been tested in biological ex-
periments. Based on the results, the full GC sets of retina
can be designed. Thus, many potential applications of
retinal chips on motion sensors, computer vision, retinal
prosthesis, and biomedical devices are feasible.

A Plastic Optical Fiber Microbend Sensor Used as a
Low-Cost Anti-Squeeze Detector
Linec, M. Donlagic, D.

On page(s): 1262-1267

Abstract

This paper presents a low-cost fiber optic anti-squeeze
sensor, suitable for use in high-volume cost driven appli-
cations. The sensor, used as a car window anti-squeeze
detector, complies with EC 2000/4/EC and U.S. Federal
Motor Vehicle Safety Standard No. 118. The proposed
design relies on microbend, loss induced in plastic optical
fiber (POF). The sensor assembly employs only low-cost
optoelectronic components readily in use by automo-
tive and consumer markets. The lifetime tests have been
performed on prototype sensors. The results show that
the proposed design can easily reach and exceed 100000
operational cycles even though it relies on flexible and
all-polymer design. The proposed sensor design can be
easily extended to other nonautomotive applications,
such as protection devices in automatic door openers.

A Proton Pumping Gate Field-Effect Transistor for a
Hydrogen Gas Sensor
Tsukada, K. Yamaguchi, T. Kiwa, T.

On page(s): 1268-1269

Abstract

A proton pumping field-effect transistor (FET), consist-
ing of a triple layer gate structure of a Pd/proton con-
ducting polymer/Pt, has been developed. The hydrogen
sensitivity was controlled by the bias change between Pt
and Pd. Furthermore, two kinds of methods for the read-
out of DC and AC modulation can be achieved. Accord-
ing to the decrement of the bias frequency, the modu-
lated output was increased. This characteristic realizes a
gas sensor with a self-check function.

Low-Noise and High-Detectivity GaN-Based UV
Photodiode With a Semi-Insulating Mg-Doped GaN Cap
Layer

Chang, P.C. Yu, C.L. Chang, S.J. Lin, Y.C. Liu,

C.H. Wu, S.L.

On page(s): 1270-1273

Abstract

GaN-based ultraviolet photodiodes with a semi-insulat-
ing Mg-doped GaN cap layer were fabricated and char-
acterized. Dark leakage current of the aforementioned
photodiodes was much smaller than that of the conven-
tional ones without the Mg-doped GaN cap layer due to
a thicker and higher potential barrier and less amounts
of interface states after inserting the Mg-doped GaN cap
layer. The ultraviolet to visible rejection ratio is 3.44x10°
by inserting a semi-insulating Mg-doped GaN cap layer
with a -1V applied bias. In this study, we also discuss the
noise characteristics. It was found that minimum noise
equivalent power and maximum detectivity of our pho-
todiode were 1.2x102 W and 9.34x10"' cmHz"> W-!, re-
spectively.

Amorphous Silicon Sensors for Single and Multicolor
Detection of Biomolecules

Caputo, D. de Cesare, G. Nascetti, A. Negri,

R. Scipinotti, R.

On page(s): 1274-1280

Abstract

In this paper, we report on a system for single and multi-
color detection of biomolecules based on amorphous sil-
icon photosensors. The system promises to be compact,
portable, and low cost. It allows the quantitative detec-
tion without using optics for focusing both the excitation
and the emitted radiation. The revealed biomolecules
can be chemi- or naturally luminescent or can be labeled
with fluorochromes. Here, we focus on the detection of

101
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DNA molecules labeled with a single or with two fluoro-
chromes by using a p-i-n and a p-i-n-i-p amorphous sili-
con stacked structure, respectively. The device design has
been optimized in order to maximize the signal-to-noise
ratio and to match the sensor spectral response with the
emission spectra of the fluorochromes. This optimiza-
tion process has been carried out by means of a numeri-
cal device simulator, which takes into account the op-
tical and electrical properties of the amorphous silicon.
Detection limit in the order of a few nmol/l have been
achieved for both the single and the two-color photosen-
sors. Comparison with commercial measurement equip-
ment shows the suitability of our system for practical ap-
plications.

Gramicidin Ion Channel-Based Biosensors:
Construction, Stochastic Dynamical Models, and
Statistical Detection Algorithms

Krishnamurthy, V. Kai Yiu Luk Cornell, B. Prashar,
J. di Maio, I.L. Islam, H. Battle, A.R. Valenzuela,
S.M. Martin, D.K.

On page(s): 1281-1288

Abstract

This paper deals with the experimental construction,
stochastic modeling, and statistical signal processing of
a novel, artificially constructed biosensor comprised of
biological ion channels. Such nanoscale biosensors have
beenbuilt by incorporating dimeric gramicidin A (bis-gA)
ion channels into bilayer membranes of giant unilamellar
liposomes, and then excising small patches of the mem-
brane loaded with ion channels. We present a stochastic
model for the response of the biosensor and present sta-
tistical model validation tests to verify the adequacy of
the model. We show that in the presence of specific target
molecules, the statistics of the gating mechanisms of the
gA channels are altered. By capturing the change in real
time, we devise a maximum-likelihood detector to detect
the presence of target molecules. To test the sensitivity
of this model, we conducted patch-clamp experiments
with two compounds known to inhibit conduction of the
gA channels. We found experimentally that the real-time
detection algorithm was able to accurately identify the
addition of the compounds even when the alterations in
the patch-clamp recordings were very small. This algo-
rithm provides the sensitive detection system for ongoing
development of lipid-based nanosensors.

102

Low-Noise and High-Detectivity GaN UV Photodiodes
With a Low-Temperature AIN Cap Layer
Chang, P.C. Yu, C.L. Chang, S.J. Lin, Y.C. Wu, S.L.

On page(s): 1289-1292

Abstract

Here, we present the characteristics of a novel GaN-
based ultraviolet (UV) photodiode (PD) with a low-tem-
perature (LT) AIN cap layer. The dark leakage current for
the PD with the LT-AIN cap layer was shown to be about
four orders of magnitude smaller than that for the con-
ventional PDs. It was found that we could achieve larger
UV to visible rejection ratio by inserting an LT-AIN cap
layer. It was also found that we could improve minimum
noise equivalent power and maximum normalized detec-
tivity of the PD by inserting an LT-AIN cap layer.

Noise Limitations of the Applications of Miniature
Thermal Resistors
Szentpali, B.

On page(s): 1293-1299

Abstract

The limitations of the performance of thermal resistors due
to the electronic noises are investigated. Two applications
ofthe thermistors are considered: the thermometer and the
bolometer. The speed of the response of the probe is kept
in mind in the calculation of the noise bandwidth. The ef-
fects of three different types of noises having white, 1/f,
and Lorentzian frequency spectra are treated. The noise
equivalent instabilities of the measured temperature are
calculated and also converted to fluctuations of the power
in bolometers. The detectable minimum of short energy
pulses is also investigated. The numeric examples show
that in the case of platinum resistors the main limitation of
the accuracy is the thermal noise, while in semiconductor
thermistors the excess noises can have significance.

Sensitivity Tunable Inductive Fluid Conductivity Sensor
Based on RF Phase Detection
Natarajan, S.P. Weller, T.M. Fries, D.P.

On page(s): 1300-1301

Abstract

New results are presented for a sensitivity-tunable, in-
ductive fluid conductivity sensor based on RF phase
detection. An electronically controlled RF phase shifter
allows the sensor to function in a wide range of conduc-
tivities from 2-70 mS/cm and helps tune the sensitivity
of the response in a selected conductivity range. The
noncontact nature of the sensor makes it suitable for cor-
rosive fluids. Furthermore, the small size of the sensing
element (1 inch. Sgx6 mm thick) makes it suitable for
compact in-line and hand held monitoring systems.
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Vehicle Localization Using Sensors Data Fusion Via
Integration of Covariance Intersection and Interval
Analysis

Lazarus, S.B. Ashokaraj, 1. Tsourdos, A. Zbikowski,
R. Silson, PM.G. Aouf, N. White, B.A.

On page(s): 1302-1314

Abstract

Achieving an innovative integrated sensor fusion archi-
tecture with a robust vehicle navigation and localization
using an extended Kalman filter, interval analysis and co-
variance intersection that can overcome the uncertainty
in the system model and sensor noise statistics. There are
various approaches to the problem, but here the focus is
on an approach which can guaranteed performance of
sensor-based navigation. The guaranteed performance
is quantified by explicit bounds of position estimate of
a ground vehicle. Ground vehicles generally carry dead
reckoning sensors such as wheel encoders and inertial
sensors, to measure acceleration and angle rate, while
obstacle detection and mapmaking is done with time-of-
flight ultrasonic sensors. Most of these sensors give over-
lapping or complementary information and sometimes
are redundant as well, which offers scope for exploiting
data fusion. The purpose here is to achieve data fusion
for ground vehicles with low-cost sensors by forming an
intelligent sensor system. This is accomplished by com-
bining the sensors’ measurements and processing these
measurements with data fusion algorithms. The algo-
rithms are complementary in the sense that they com-
pensate for each other’s limitations, so that the resulting
performance of the sensor system is better than its indi-
vidual components.

A Microfluidic Device to Acquire Gaseous Samples Via
Surface Tension Held Gas-Liquid Interface
Sridharamurthy, S.S. Hongrui Jiang

On page(s): 1315-1316

Abstract

We present a relatively simple and effective method for ac-
quiring gaseous samples into microfluidic channels. Hy-
drophobic polymers are photopatterned on hydrophilic
substrates. Due to surface tension, aqueous liquid is con-
fined by the hydrophobic polymers, but not completely
blocked by a physical wall, thus allowing an interface for
gas-liquid interaction. Here, the mechanism is demon-
strated by using hydrophobic (poly)iso-bornyl acrylate
polymer patterns on hydrophilic glass substrates, and
through a Nessler’s reagent-ammonia reaction that ex-
hibits changes in color and electrical resistance.

A Low-Complexity Circuit for On-Sensor Concurrent
A/D Conversion and Compression

Leon-Salas, W.D. Balkr, S. Sayood, K. Schemm,

N. Hoffman, M.W.

On page(s): 1317-1325

Abstract

A low-complexity circuit for on-sensor compression is
presented. The proposed circuit achieves complexity
savings by combining a single-slope analog-to-digital
converter with a Golomb-Rice entropy encoder and by
implementing a low-complexity adaptation rule. The
adaptation rule monitors the output codewords and
minimizes their length by incrementing or decrement-
ing the value of the Golomb-Rice coding parameter k.
Its hardware implementation is one order of magnitude
lower than existing adaptive algorithms. The compres-
sion circuit has been fabricated using a 0.35 uM CMOS
technology and occupies an area of 0.0918 mm?. Test
measurements confirm the validity of the design.

A Resonant Micromachined Magnetic Field Sensor
Bahreyni, B. Shafai, C.

On page(s): 1326-1334

Abstract

The design, modeling, and simulation of a novel mi-
cromachined magnetic field sensor are discussed. The
sensor uses an electrostatic resonator whose fundamen-
tal resonant frequency is modified by a Lorentz force
generated from the interaction of the sensor structure
and the present magnetic field. The sensor was fabricated
in a standard bulk micromachining process without the
need for any additional processing steps. Since the sen-
sor does not employ any magnetic materials, it does not
exhibit hysteresis. A comprehensive model of the sensor
behavior is derived which encompasses the interactions
of the involved physical domains. Validity of the mod-
eling results was verified by finite-element simulations,
and later, through experiments. The sensitivities of the
fabricated sensors are in the range of 48-87 Hz/T, de-
pending on sensor structure and dimensions. The design
of the sensor allows for its fabrication in many standard
microelectromechanical system processes and is com-
patible with CMOS processes. The theoretical minimum
detectable signal with current devices is on the order of
217 nT. Methods to improve the sensitivity of the current
sensors are suggested. A linear response to a wide range
of magnetic fields makes this design suitable for applica-
tions where large fields need to be measured with high
resolution.
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High-Sensitivity Temperature Measurement With
Miniaturized InSb Mid-IR Sensor

Camargo, E.G. Ueno, K. Morishita, T. Sato, M. Endo,
H. Kurihara, M. Ishibashi, K. Kuze, N.

On page(s): 1335-1339

Abstract

This paper reports the development and evaluation of an
InSb photovoltaic infrared sensor (InSb PVS) operat-
ing at room temperature. The InSb PVS consists of 700
InSb p* — p- — n* photodiodes connected in series, on
a semi-insulating GaAs (100) substrate. An Al .rIn,.Sb
barrier layer between p™ and p- layers was used to reduce
diffusion of photo-excited electrons. Cutoff wavelength
was 6.8 um and output signal was almost linear with ir-
radiance up to 0.6 mW/cm?. Sensitivity of 67 uV/K and
noise equivalent temperature difference of 2.2 mK/Hz!/?
was obtained at room temperature, which shows the sen-
sor to be a suitable for noncontact thermometry.

A Novel Planar-Type Biosensor for Noninvasive Meat
Inspection
Mukhopadhyay, S.C. Gooneratne, C.P.

On page(s): 1340-1346

Abstract

A novel biosensor for inspection of meat in a noninva-
sive and nondestructive way has been fabricated and de-
veloped. The sensor has the planar interdigital structure
and the consecutive fingers are connected to positive and
negative electrodes, respectively. A novel sensor has been
fabricated which provides improved results. The experi-
mental results show the sensors have a great potential
to estimate the fat content of meat in a noninvasive and
nondestructive way.

Detection of Moisture and Methanol Gas Using a Single
Electrospun Tin Oxide Nanofiber
Wang, Y. Ramos, I. Santiago-Aviles, J.J.

On page(s): 1347-1348

Abstract

This letter reports the fabrication of a gas sensor based
on a single tin oxide nanofiber made from dimethyldi-
neodecanoate tin using electrospinning and metallor-
ganics decomposition techniques. The fabricated sensor
has been used to detect moisture and methanol gas. It
showed high sensitivity to both gases and the response
times of the complete testing system are in the range of
108-150 s for moisture, and 10-38 s for methanol gas,
respectively.
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Gas Sensing Interactions at Hydrogenated Diamond
Surfaces

Helwig, A. Muller, G. Weidemann, O. Hartl,

A. Garrido, J.A. Eickhoff, M.

On page(s): 1349-1353

Abstract

Hydrogenated diamond (HD) samples exhibit a p-type
surface conductivity (SC) which is caused by transfer
doping to an adsorbed liquid electrolyte layer. We report
on gas sensing experiments showing that such samples
selectively respond to NO, and NH, gases at room tem-
perature. Successive substitution of H-terminated sur-
face sites by O-termination ones causes an increase in
both the sensor baseline resistance and the gas-induced
resistance changes. Thermal desorption of the surface
electrolyte layer, on the other hand, causes the sensor
baseline resistance to increase and the gas sensing effect
to disappear. Readsorption of the surface electrolyte re-
establishes both the sensor baseline resistance and the gas
sensing effect. Our results indicate that the gas sensing
effect is caused by local pH-changes due to acid/base re-
actions of the adsorbed gas molecules in the surface elec-
trolyte layer. It is argued that this dissociative gas sensing
mechanism represents a valuable complement with re-
gard to the established surface combustion mechanism
that is operative on heated metal oxide surfaces.

Built-In Self-Repair for Die-to-Die Misalignment of
Multidie Space Sensors
Chun-Fu Chen Shi-Yu Huang Ya-Chin King

On page(s): 1354-1355

Abstract

A space sensor often consists of a number of dies inte-
grated side-by-side on a single substrate of package due
to its high-resolution requirement. The sensing areas of
these dies often cannot align both vertically and horizon-
tally. This problem could cause serious image distortion
if not handled properly. Trying to fix this problem at the
base station on the earth is less effective since the ex-
panded image data would have been too overwhelming.
To overcome this problem, a low-cost built-in self-re-
pair scheme is proposed in this paper. The misalignment
amount at each die-to-die boundary is first decided con-
tinually, and then used to repair the distorted image on-
the-fly right before they are stored into the image buffer.
Experiments on a large number of test images indicate
that a repair rate of almost 100% is achievable at only
2.43% area overhead.



Sensor Electronics and Microsystem Technologies. 2/2008

Modeling Carbon Nanotube Sensors
Jie Deng Ghosh, K. Wong, H. — S.P.

On page(s): 1356-1357

Abstract

Carbon nanotube sensors are modeled and their design
space analyzed. It is found that semiconducting na-
notubes are almost always preferred over metallic na-
notubes, intrinsic nanotubes maximize sensor perform-
ance, while minimizing static power consumption, and
higher biasing points maximize dynamic range, while
improving sensitivity. Insights into design of nanoscale
sensors for optimal performance are provided, and it is
shown that single-molecule analyte detection can be
readily achieved with 1 nm diameter nanotubes up to 30
pm in length.

Nonlinear Temperature Dependence of Etched Fiber
Bragg Gratings

Kamikawachi, R.C. Abe, I. Kalinowski, H.J. Fabris,
J.L. Pinto, J.L.

On page(s): 1358-1359

Abstract

In this work, we experimentally study the thermal sen-
sitivity of etched fiber Bragg gratings immersed in sur-
rounding media with high refractive index (1.444). The
fiber diameter was reduced at four different values 15,
10, 9, and 8 um. A nonlinear behavior is observed, due
two combined effects: the silica thermo-optic effect that
causes a red shift and the surrounding thermo-optic ef-
fect that causes a blue shift.

Simultaneous Measurement of Refractive Index and
Temperature by Using Dual Long-Period Gratings With
an Etching Process

Jinhua Yan Zhang, A.P. Li-Yang Shao Jin-Fei

Ding Sailing He

On page(s): 1360-1361

Abstract

A new structure of long-period grating (LPG) sensor is
introduced for simultaneous measurement of the refrac-
tive index (RI) and temperature. This type of grating de-
vice consists of two LPG sections, one of which is post
etched by hydrofluoric acid (HF) solution and, there-
fore, has an improved RI sensitivity (the demonstrated
improvement of sensitivity is 3.6 times). The experimen-
tal results show that this LPG sensor has a good perform-
ance in terms of linearity and sensitivity.

Microcoils on Structured Silicon Substrates for
Magnetic Resonance Detection

Yan Li Ahmad, M.M. Hand, J.W. Syms,
R.R.A. Gilderdale, D. Collins, D.J. Young, I.R.

On page(s): 1362-1369

Abstract

The design and performance of a silicon-based RF detec-
tor coil for use in magnetic resonance (MR) spectroscopy
applications is described. The coil is fabricated using mi-
croelectromechanical systems (MEMS) technology by
deep reactive ion etching (DRIE) of an oxidized silicon
substrate carrying electroplated conductors. The DRIE
step simultaneously forms a sample trough and creates a
trepan cut around the coil so that it may be detached from
the substrate by cleaving short sections of sprue. A single-
turn coil with Q-factor ~16 at 63.6 MHz is demonstrated
and MR spectroscopy experiments are described. An ac-
curate numerical model based on the time-domain finite
integration technique is used to investigate the effect on
the Q-factor of deliberately structuring the substrate to
limit the volume of silicon exposed to RF energy. The
model is compared with known analytic approximations,
and good agreement is obtained.

Human Life Signs Detection Using High-Sensitivity
Pulsed Laser Vibrometer

Chen-Chia Wang Trivedi, S.B. Feng Jin Stepanov,

S. Zhongyang Chen Khurgin, J. Rodriguez, P. Prasad, N.S.

On page(s): 1370-1376

Abstract

We demonstrate experimentally the detection, in a re-
mote and noncontact manner, of human life signs using
a high-sensitivity pulsed laser vibrometer. The high sur-
face displacement detection sensitivity of the photo-elec-
tromotive-force (photo-EMF) pulsed laser vibrometer,
combined with its tolerance to the presence and moderate
temporal variations of optical speckles in the light beams,
allows the detection of human heartbeats, breathing, and
gross physical movement from essentially any part of a hu-
man subject’s surface, even in the presence of clothing,
all the while without limiting the interrogation points to
specific locations like the chest and carotid areas. In con-
trast to conventional Michelson interferometer-based la-
ser vibrometers, the photo-EMF pulsed laser vibrometer
(PPLV) does not require the use of retroreflective tapes or
special electronic filtering to retrieve vividly the biological
subject’s life signs. Experimental results demonstrating the
detection of life signs from various parts of biological sub-
jects’ bodies, with or without the coverage of clothing are
presented. We also demonstrate the monitoring of a hu-
man subject’s heart movements by interrogating the back
of his/her hand. Results from using PPLV to determine
extremity blood circulation at various levels of proximal
occluding pressures are also presented.
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Real-Time Surface Discrimination Using an Analog
Neural Network Implemented in a Phase-Shift Laser
Rangefinder

Gatet, L. Tap-Beteille, H. Lescure, M.

On page(s): 1381-1387

Abstract

An analog neural network (NN) was developed for real-
time surface recognition by using two photoelectrical
signals issued from a phase-shift rangefinder. The NN
architecture consists of a multilayer perceptron (MLP)
with two inputs, three neurons in the hidden layer, and
one output. The NN output is compared with threshold
voltages in order to classify the tested surfaces. In this
type of application, analog NN implementation has
many advantages, especially the small silicon area used,
a low-power consumption, and no analog-to-digital
conversions. This recognition system has been success-
fully tested for four types of surfaces (a plastic surface, a
glossy paper, a painted wall, and a porous surface), at a
remote distance between the rangefinder and the target
varying from 0.5 m up to 1.25 m and with a laser beam

incidence angle varying between _% and % This

paper presents the NN training and the experimental
tests of surface discrimination.

Nondestructive Evaluation of Materials With Rear
Heating Lock-In Thermography
Meola, C.

On page(s): 1388-1389

Abstract

The detection of small and thin solid slag inclusions in
a material is, in general, difficult and it may become a
critical task when the component under inspection has
complex geometry and/or small dimensions. The atten-
tion of this note is focused on the use of back-side heat-
ing lock-in thermography for nondestructive evaluation
of components with thin inclusions.

Gaussian-Strain-Chirped Fiber Bragg Grating Couple
for Temperature-Insensitive and Intensity-Referenced
Force Measurement

Tuan Guo Hao Zhang Bo Liu Guoyu Li Qida

Zhao Xiaoyi Dong

On page(s): 1390-1394

Abstract
A technique for temperature-insensitive force measure-
ment via strain-induced Gaussian-strain-chirped fiber
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Bragg grating (FBG) couple and differential optical
power detection is proposed and experimentally demon-
strated. For a temperature range from -10°C to 80°C , a
linear force measurement with thermal fluctuations less
than 2.5% full-scale is achieved by simply using cost-ef-
fective p-i-n photodiodes without any temperature com-
pensation.

Trap-Assisted Gas Sensing Mechanism in Pd/TiO,/
SiO,/SiC Capacitors at High Temperatures

Ming-Hung Weng Mahapatra, R. Horsfall, A.B. Wright,
N.G.

On page(s): 1395-1399

Abstract

We demonstrate that the gas concentration in a high-
temperature environment can be measured using the
leakage current through a dielectric stack on silicon car-
bide, comprising silicon dioxide and titanium dioxide.
The variation in the leakage current may be explained
by the trap-assisted conduction model, where the bar-
rier height is observed to be dependent on the concentra-
tion of gas. The behavior of the sensors under exposure
to hydrogen and oxygen is shown and we propose that
the observed change may be explained by the change in
band bending under the oxide layer. The sensitivity of
this detection technique is not influenced by the electric
field across the diclectric and is better than 50 ppm. The
use of a low electric field in comparison to conventional
capacitance-based measurements offers the possibility of
long-term operation at elevated temperatures.

System-on-Chip Circuit Architecture for Eliminating
Interferents in Surface Plasmon Resonance Sensing
Systems

Johnston, M.M.W. Hansen, L.E. Wilson,

D.M. Booksh, K.S.

On page(s): 1400-1412

Abstract

This paper presents a system-on-chip circuit architecture
that enables the extraction of concentration information
directly from a surface plasmon resonance (SPR) probe,
independent of ambient fluctuations in the reference
medium, temperature, and background light. Compen-
sation for these baseline (bulk) interferences is embed-
ded into the baseline integration state of the photode-
tectors in the optical path, creating a Idquoflat linerdquo
for the baseline [no analyte present/bulk refractive index
(RI)] condition and the characteristic SPR dips for the
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measurement (analyte present) condition. A resolution
of 2x10-4 RI units is possible with this system, compara-
ble to the 5x10-* RI unit resolution of conventional signal
processing (software-based) approaches to processing
the same data using a similar framework. This approach
demonstrates experimentally the capability of the dip-
based SPR probe in a portable footprint for detecting RI
at resolution levels suitable for practical applications of
these probes to field environments.

High Responsivity a—SiXGeHOy:H Microbolometers
Rana, M.M. Butler, D.P.

On page(s): 1413-1419

Abstract

Microbolometers of a-Si; .Ge O ,,.:H were fabricated
by radio frequency (RF) magnetron sputtering. A sand-
wich layer of silicon nitride-silicon germanium oxide-sili-
con nitride was used. Surface micromachining was used to
fabricate the detectors into a suspended bridge structure.
To reduce the 1/f-noise, the detectors were passivated at
250°C in forming gas. A high temperature coefficient of
resistance (TCR) of -4.8%/K was obtained at room tem-
perature. Due to observed photo generation below 2.5
pm of wavelength, the responsivity and detectivity meas-
urements were performed with 2.5 um long pass filter
placed in between the infrared light source and detectors.
The highest responsivity and detectivity obtained were
1.05x10* V/W and 8.27x10° cm-Hz!2/W from a 40 um x
40 um pixel. Lowest thermal conductance obtained was
4x10® W/K while the response time was 3.44 ms.

A Novel Approach to Modeling and Simulation of

NTC Thick-Film Segmented Thermistors for Sensor
Applications

Aleksic, O.S. Maric, V.D. Zivanov, L.D. Menicanin, A.B.

On page(s): 1420-1428

Abstract

This paper describes the design, modeling, simulation,
and fabrication of thick-film segmented thermistors.
These thermistors were printed on alumina using nega-
tive temperature coefficient 3K3 paste, composed of na-
nometer powder. Their room temperature resistance was
measured versus the number of segments and electrode
surface value for the fixed layer thickness and electrode
spacing. After that, very large thermistors were printed
to serve as both the powerful self-heaters and the heat
loss sensors in the thermistor volume air flow meter and
anemometer. For an application in AC bridges, imped-
ance Z(f) and insertion loss S21 [dB] of the same larg-
est segmented thermistor were measured using network
analyzer HP8752A. Impedance modeling was performed
using simple equivalent electrical circuit with circuit pa-

rameters estimated by fitting procedure (traditional ap-
proach), as well as using a commercial electromagnetic
simulation program microwave office (MWO, novel ap-
proach). This was followed by the modeling of electri-
cal current distribution over a number of segments done
within the MWO. The results obtained from simulations
and measurements were mutually compared.

Time-Resolved Charge Transport Sensing by
Chemoreceptive Neuron MOS Transistors (CvIMOS)
With Microfluidic Channels

Jacquot, B. Chungho Lee Shen, Y.N. Kan, E.C.

On page(s): 1429-1434

Abstract

Charge-based sensing in chemoreceptive neuron MOS
(CvyMONS)transistors with extended floating-gate struc-
tures has brought forth features that are beneficial to
the system integration of chemical sensing. This paper
presents the results of integrating CyMOS with wafer-
bonding microfluidic channels for reliable time-resolved
ion and molecular transport sensing, which can find po-
tential applications in a microanalysis system.

Sensitive NH,OH and HCI Gas Sensors Using Self-
Aligned and Self-Welded Multiwalled Carbon Nanotubes
Tabib-Azar, M. Yan Xie

On page(s): 1435-1439

Abstract

We present the design and fabrication of sensitive and re-
sponsive and HCI sensors based on multiwalled carbon
nanotubes (MWCNT). The sensors consisted of self-
aligned and self-welded MWCNT bridges grown between
18 um-high silicon posts with 2-6 um gaps using metal-
catalyzed chemical vapor deposition technique (CVD).
The 5-10 MWCNTs spanning the gap showed excel-
lent ohmic electrical contacts and mechanical bonding
strengths in excess of 0.1 uN/CNT. The conductivity of
the MWCNTSs changes as oxidizing and reducing gases
are physically adsorbed on their large surface-to-vol-
ume ratio structures. Since carbon atoms in CNTs do
not have any dangling bonds, the interaction between
CNTs and gas molecules does not lead to chemical re-
actions and the process is reversible. Provided that the
starting MWCNTs have high resistivity, they have nearly
exponential sensitivity in detecting gases and owing to
their very small volume and reversible interaction with
gases, they can have a very fast response time. In our ex-
periment, upon exposure to ammonia and hydrochloric
gases at room temperature, the electrical conductivity of
the self-welded carbon nanotube bridges exhibited a dra-
matic change. The growth process, test results, and the
gas sensitivities will be discussed.
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Noncontact Material Identification and Distance
Measurement Using Effective Capacitance With CdS
Cells

Kimoto, A. Tsuji, S. Shida, K.

On page(s): 1440-1446

Abstract

We propose a novel noncontact sensing method for ma-
terial identification and for detection of the distance
between the sensor and the surface of a material by us-
ing its electrical and optical properties. In the proposed
method, capacitance between the terminals of a pair of
CdS cells, called the effective capacitance, is measured,
and several capacitance values are obtained by changing
the emission strength of the light emitting diode, thus
changing the resistance value of the CdS cells. From
these values, it is possible to identify the materials and
to detect the distance between the CdS cells and the ma-
terial. In this paper, we compare four kinds of effective
capacitance measurement methods using a pair of CdS
cells and describe the proposed measurement method.
In addition, this paper discusses the measurement ac-
curacy of effective capacitance values in the proposed
method and demonstrates its ability to identify six mate-
rial samples-clear, white, and black acrylic, clear vinyl
chloride, brown bakelite, and aluminum-and to detect
the distance between the CdS cells and the material.

Difference-of-Gaussian-Like Characteristics for
Optoelectronic Visual Sensor
Matsui, Y. Miyoshi, Y.

On page(s): 1447-1452

Abstract

Architecture using a new nonlinear optoelectronic sen-
sor has been developed to imitate the functions of the
higher level visual cortex. The optoelectronic sensor de-
veloped in this work has the properties approximated by
difference of Gaussian (DOG) functions. The properties
are due to the negative photoinduced current (PIC) and
the negative differential (ND) characteristics according
to the forward bias voltage, which have been successfully
obtained for layer structures with a charge-storage layer
of InAs/GaAs short-period superlattice. By using the
new sensors, an optoelectronic sensing circuit has been
designed conceptually to imitate the functions of selec-
tivity to orientation angle, motion-direction and length
of slit light in visual cortex.
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Temperature-Independent Strain Sensor Based on a Hi-
Bi Photonic Crystal Fiber Loop Mirror
Frazao, O. Baptista, J.M. Santos, J.L.

On page(s): 1453-1455

Abstract

This work presents an optical sensor based on a highly
birefringent photonic crystal fiber (Hi-Bi PCF) loop
mirror. The length of the sensing head is 380 mm and
its corresponding wavelength spacing between two inter-
ferometer minima is 8 nm. The optical sensor was char-
acterized in strain and in temperature with an uncoated
Hi-Bi PCF and with an acrylate coated Hi-Bi PCFE Dif-
ferent results for strain and temperature sensitivity were
obtained. Relatively to the strain measurement, the sen-
sor with the uncoated Hi-Bi PCF presents slightly less
sensitivity (1.11 pm/ue) when compared with coated
Hi-Bi PCF (1.21 pm/ue). For the temperature measure-
ment and with the uncoated Hi-Bi PCEF, the optical sen-
sor is insensitive to temperature (0.29 pm/K).

Noise Measurement for Raw-Data of Digital Imaging
Sensors by Automatic Segmentation of Nonuniform
Targets

Foi, A. Alenius, S. Katkovnik, V. Egiazarian, K.

On page(s): 1456-1461

Abstract

In this paper, we present a new method for measuring the
temporal noise in the raw-data of digital imaging sensors
[e.g., CMOS and charge-coupled device (CCD)]. The
method is specially designed to estimate the variance
function which describes the signal-dependent noise
found in raw-data. It gives the standard-deviation of the
noise as a function of the expectation of the pixel raw-
data output value. In contrast with established methods
(such as the ISO 15739), our method does not require the
use of a specific target or a particular calibration. This is
possible due to an automatic segmentation embedded in
the data analysis. We show experimental results for the
raw-data from two different CMOS sensors of commer-
cial cameraphones.
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o 60-miTTa
ITPOKOITEHKA ITOP BACUJIBOBUYA

JloxTopy i3mKo-MaTeMaTUIYHUX HayK, Mpode-
copy, Jlaypeaty [lepkaBHoi mpemii YKpaiHu, 3aCTy-
MHUKY IUPEKTOpa, 3aBiayBady BiaaiioM [HCTUTYTY
¢isukn HamiBnpoBimHUKIB iM. B. €. JlamkaproBa
HAH VYxpainu Iropio BacunroBnay ITpokorieHKy
7 tpaBH# 2008 p. BunoBHuinoch 60 poxis.

I. B. IIpoxonenko y 1971 poui 3akiHIuB (izu-
yHUI pakyabTeT KUIBCHKOTO IepKaBHOTO YHiBEP-
cutety iM. T. I IlleBuenka. B IncturyTi dizmkn
HamiBnpoBimHMKiB iM. B. €. JlamkaproBa HAH
Ykpainu npairoe 3 1971 poKy i mpoiIIoB IUISX Bil
iHXXeHepa A0 3aCTyITHUKA IUPEeKTOpa iHCTUTYTY.

OCHOBHMMM HampsiMaMM HayKOBOi JisTBHOC-
Ti I. B. ITpoKomneHKa € KOMILUIEKCHI JOCTiaKeHHSs
¢dopMmyBaHHd i eBomIOLii Te(EeKTiB CTPYKTYpU Ha-
miBnpoBigHUKOoBMX MaTepianiB (Ge, Si, SiC, A2B6,
A3B5), cucteM Ha iX OCHOBI B 3aJIe3KHOCTI Bil yMOB
OTpUMaHHS i BIUIMBY 30BHIlLIHIX JIiA.

I. B. I[IpokoneHko 3poOUB BaroMuii BHECOK Yy
PO3BUTOK Di3MYHUX i (Pi3MKO-TEXHIYHUX OCHOB

¢dopMyBaHHSI HaMiBIIPOBITHMKOBUX MNPUIAAOBUX
CTpyKTyp. BiH Briepiiie gocaiauB 0coOJUBOCTI pe-
JIakcallii BHyTPilIHiX MeXaHiYHMX HAIpPYT B eIiTa-
KCilfHMX cUCTeMaX Ha OCHOBi KpeMHil0, TepMaHilo
i apceHimy rajiiro, BU3HAYMB JOMiHYIOUi MeXaHi3-
MU Ae(heKTOYyTBOPEHHSI B TMPUIAAOBUX CTPYKTY-
pax MeTajl-IieJIeKTPUK-HaIiBOPOBiIHUK, MeTas-
OKMC-HaIliBIIPOBiAHUK, Oap’€pHUX HAHOCTPYKTYD
Ha OCHOBi MaTepiaiB A3B5 Ta iHIIMX, 3aJI€XXHICTh
iX BiJl TEXHOJOTIYHMX MapaMeTpiB POCTOBUX IPO-
LIECiB Ta iIX HACTYITHUX 0OPOOOK.

I. B. IIpokoneHKOM i KOJEKTHUBOM BiIdify,
SIKMM BiH Kepye, IIPOBEACHO IIUPOKE KOJIO JOCITi-
J>)KeHb MO0 BUBYEHHIO BIUIMBY BUIIPOMiHIOBaHHS
Pi3HOI NPUPOIU HA HATTiBIPOBIAHMKOBI MaTepiain
rpynu A3B5 i npunaau Ha ix ocHOBI. B iux po6o-
Tax IpoaHajli3oBaHi MexaHi3MU YTBOpeHHS aede-
KTiB OpU OINPOMiIHEHHI i pamiauifiHOMy Bimmali,
3alpoNOHOBaHi HOBI TEXHOJIOTIYHI Mpo1ecu 00po-
OKM MpUIaAOBUX CTPYKTYP Ha OCHOBiI KOPOTKOYa-
cHoro notyxxHoro HBY, iMmyabcHOro Jia3epHOro
i MaJIOZ030BOrO g-OMPOMiHEHHSI, SKi MiABUILYIOTh
iX CTIMKiCTb 10 30BHIlILIHiX BILIMBIB.

IIpuxnanui podotu I. B. IIpokoneHka cymnpo-
BOJIXYBaJIUCh (DYHIAMEHTAIbHUMM pe3yJibTaTaMu
B 00JIACTi AMHAMIYHOTO PO3CilOBaHHS PEHTIECHiB-
CbKUX MPOMEHIB KPUCTATIYHUMU CEPEIOBUILIAMU.
Tak HUM BIiepllle eKCepUMEHTAIbHO MiATBepIXKe-
Hi OCHOBHi 3aKOHOMipHOCTi Teopil IMHAMiYHOTrO
pO3CilOBaHHS PEHTI€HiBChKUX ITPOMEHIB y BUIIA/I-
Ky bperra Big npy>XHO BUTHYTUX MOHOKPMCTAJIiB.
Ha ocHoBi orpumaHux pesynbrati I. B. ITpokorne-
HKOM 3aIlpPOITIOHOBAaHi HOBi pEHTI€HOKPHUCTAIOOT -
TUYHi METOMIU, SIKi CYTTEBO MiABUIIYIOTh JO3BiJbHiI
MOXJIMBOCTI JAialrHOCTUKM CIa0KUX CIIOTBOPEHb B
KpHCTajax, MokKa3zaHO MOXJIMBICTh aHaJli3y MpocC-
TOPOBOI HEOAHOPIMHOCTI MyYKiB PEHTT€HiIBCbKOTO
BUIIPOMiHIOBAHHSI, IO CYTTEBO IJIsl MUTaHb (Di3UKU
CUHXPOTPOHHOIro BUIIpoMiHIOBaHHA. B 1995 poui
3a pobOTU B raiysi pamioenexkTpoHiku I. B. ITpo-
KOMEHKY MpucymaxeHo JepxaBHy mpemilo YKpai-
HY B 00J1aCTi HAYKH i TEXHiKMU.

B nopoo6ky Ilpokonenka I. B. 190 HaykoBi npa-
1Ii, B TOMY YUcCJi 6 MOHOrpadiii, onmyo/IiKoBaHUX B
OCTaHHi POKHU.

I. B. ITpokorneHKo NOCTiiiHO 3HAXOAUThLCS B Ha -
YKOBOMY KOHTaKTi 3 6araTbMa HayKOBO-IOCJIiTHU -
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MU iHCTUTYTaMHU i YHiBepcUTeTaMM K B YKpaiHi,
TaxK i 3a KopaoHoM. BiH n1oOpe 3HaiioMuii 3 peab-
HUMU TEXHOJOTIYHUMU MTPOoOIeMaMU eJIeKTPOHHOT
npomucaoBocTi. [Tpokonenko I. B. ouomioe LleHTp
KOJIEKTUBHOTO KOPUCTYBAaHHSI YHiKaJIbHOTO 00-
nmagHanHsa npu IOH im. B. €. JlamkaproBa HAH
VYkpainu “JliarHocTHKa HaliBOPOBiAHUKOBUX Ma-
TepiaiB i CTPYKTYyp Ta MPUIaAOBUX CUCTEM .

I. B. ITpokonenko — ujeH HaykoBoi paau mo
npobnemi “@i3mka HamiBnpoBimHUKiB® HAH
VYkpainu Ta MiXBiZoM40oi HayKoOBOI paaud IIpu
IIpe3unii HAH Ykpainu 3 npobiemu “dizuka
TBEPAOTo Tija”, 4jeH YKpaiHChbKOro (i3M4HOro
TOBapucTBa, MixXHapOAHOr0 TOBAPUCTBA OINTHUY-
Hoi TexHiku (SPIE/Ukraine).

I. B. ITpokoneHKO NpOBOAUTL aKTUBHY HAyKO-
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BO-TIearoTiyHy misabHicTh. I1ig oro KepiBHULIT-
BOM 3aXUIIEHi TPY KaHAWIATChKUX AUCepTallii.

Irop BacunboBuY TicHO i €(eKTUBHO CHiB-
Mpauloe i 3 HAIlUM YHiBEpCUTETOM, 30KpeMa 3
J1abopaTopi€lo e1eKTPOHHUX, HOHHUX i MOJIEKY-
JISIpHUX mpoleciB y HamiBrnpoBigHukax (HIJI-
3), a TakOX B OpraHi3allii i MpoBeaeHHi MiXHa-
ponaux KoHPepennin (YHK®H-1, YHK®H-3,
CEMCT-1, CEMCT-2, CEMCT-3), O6epyuu
y4acTh B IKOCTi wieHa IIporpamHoro i OpraHi-
3alifHOTO KOMITETiB.

To x y Hens Bamoro FOBinero, maHoBHuit Iro-
pe BacunboBuuy, Bitaemo Bac i 3uunumo Bam 310-
pOB’sl, LIAcTsI, HAacCHarvu, TBOPYOIro MAOBTOJITTS i
HOBMX HAyKOBMX 3BEpILIEHb!

Peoxoaezia sncypnaay
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BUMOTI'U 10 O®OPMJIEHHS CTATEN Y XKYPHAJI
THOOPMANLIA 1JIA ABTOPIB

XKypuan “CencopHa ejekTponika i mikpocuc-
TeMHi TexHOoJorii” ITyOIiKye cTarTi, KOPOTKi I10-
BiIOMJIEHHSI, TUCTU 10 Pegaxkiiii, a TaKoX KOMEH-
Tapi, MO MIiCTATh pe3yabTaTh QyHIAMEHTAIBHUX
1 IpUKJIagHUX OOCiIXeHb, 32 HACTYITHUMU Ha-
MPSIMKaMU:

1. ®i3nyHi, XiMiYHi Ta iHII IBAIIA, HA OCHOBI
SIKMX MOXYTb OyTU CTBOPEHi CEHCOPMU.

2. IIpoextyBaHHS i MaTeMaTUYHEe MOJECITIOBAH-
HSI CEHCODIB.

3. Cencopu (Qi3sMYHNX BEJTUUNH.

4. OnITMYHi, ONITOEJIEKTPOHHI i pamialiiiHi ce-
HCODHU.

5. AKyCTOeJIeKTpPOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoJIOTisT BUPOOHUIITBA CEHCOPIB.

10. Cencopm Ta iHpOpMalIiliHi CHCTEMMU.

11. derpanamist, MeTpoJIoris i cepTudikarlrist ce-
HCODiB.

12. MikpocucreMHi Ta HaHO- TexHoJoril (MST,
LIGA-TexHom0TisI, aKTIOaTOPH Ta iH.).

KypHan nmy0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX MUTaHb, 1110 BiAMOBiIaI0Th 1Oro TEMA-
THIli, TOTOYHY iH(opMallilo — XPOHiKY, MepcoHa-
JIi1, TIJIaTHI peKJIaMHi TTOBiIOMJIEHHSI, OTOJIOLLIEHHS
010 KOH(MpepeHIIiit.

Marepianu, 1o HaacuialTbesa A0 Penmaxiiii,
MOBUHHI OYTW HaIMCaHi 3 MAaKCUMAaJIbLHOIO SICHIiC-
TIO 1 YUiTKiCTIO BUKJIAQy TEKCTY. ¥ MOJAHOMY PYKO-
MNUCi MOBMHHA OYTU OOIpPyHTOBaHA aKTYyallbHiCThb
po3B’sa3yBaHoOi 3amavi, cpopMyboBaHa MeTa J0-

CJIiI>KeHHS, MiCTUTHCSI OpUTiHAJIbHA YaCTHHA i BU-
CHOBKH, 1110 3a0€3I1e4yl0Th PO3YMiHHS CYTi OTpU-
MaHUX PE3yJbTaTiB i X HOBU3HY. ABTOpPY MOBUHHI
YHUKATU HEOOIPYHTOBAHOTO BBEIEHHSI HOBUX TeP-
MiHiB i By3bKONPOMiIbHUX XaproHHUX BUCJIOBIB.

Penakuiss XypHany mpocuTh aBTOpiB MpU Ha-
MpaBJieHi cTaTeil 40 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonmucu MNOBUHHI HaaCUIaTUCA B JIBOX
MNPUMipHUKAX YKPaiHChKOIO, POCIIICHKOIO UM aHT-
JIIAChbKOI0 MOBOIO i CyNpOBOKYBaTUCS (paitnaMu
TEKCTY i MallIOHKIB Ha AuckeTi. EdekTpoHHa Ko-
Mis1 MoxXe OyTH MpeacTaBlieHa €JIEKTPOHHOIO IO-
LLTOIO.

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

3. IlpuitHaTHI rpagiuHi ¢opMaTu MJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHku cTBOpeHi 3a IOIIOMOTIOIO
MPOTrpaMHOro 3abe3neueHHs s MaTeMaTUYHUX
1 CTAaTUCTUYHUX OOYMCIIeHb, TOBUHHI OyTU Tiepe-
TBOPEHi JO OAHOTIO 3 LIMX (DOPMATiB.

Pykonucu HascuaaTH 3a aipecoio:
Jlenix fIpocaas Liiiu, 3am. roa. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukona, HJ/1JI-3, Byx. JIBopsiHCbKa, 2,
Oneca, 65082, Ykpaina.
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:

Pykonuicu nmoBUHHI CynpOBOIKYBATUCS:

— OoGilliiHUM JTUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM YCTaHOBH, Jie OyJ1a BUKoHaHa podora. Lle mpa-
BUJIO HE CTOCYETBLCS POOIT MpeAcTaBACHUX MixKHa-
POIHUMMU rpyliaMM aBTOPIB;

— JIO3BOJIOM JJIS1 BiIKpuUTOI MyOJTiKalii: eKxcrie-
PTHUM BUCHOBKOM — TiJIbKM IS aBTOPiB 3 YKpa-
THMU.

ABTOpCBKE IpaBo MepexoanuTh Buaasiiio.

TuryasHWMiA apKyI:

1. PACS i VniBepcanbuuii Hdecsarkosuit Kon
Knacudikauii (VAK) (m1a aBTopiB i3 KpaiH
CHJ/I) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeTbcs

JIeKibKa BiIIiJIeHMX KOMaMM KofiB. SIKIIO HisIKi
Koau Kiacudikallii He To3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakiiiiinoro Kogeriero.

2. Ha3Ba poooru (110 LIEHTPY, TPOITMCHUMM JIi-
TepamMu, WpudT 14pt, KUPHO).

3. Ilpi3zBume (-a) aBtopa(-iB) (MO LEHTPY,
wpudt 12pt).

4. Ha3Ba ycTaHoBH, ITOBHa aapeca, TeJe(OHH i
¢axcu, e-mail 111 KOXXHOro aBTOpa. HUXYE, 4e-
pe3 OAMH iHTepBaJl, OKPEMUM PSIIKOM (110 LIEHTPY,
wpudt 12pt).

Anotamig: 10 200 ciiB yKpaiHCHKOIO, aHTJTiCh-
KOI0 i pociiicbkoio MoBamu. [lepen TekcToMm aHo-
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Talil MOTPiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaax BCiX aBTOPiB.

KmouoBi cioBa: ixHS KiJIbKiCTb He ITOBMHHA
MepeBUIlyBaTU BiCbMOX cCliB. B ocoOauBux Bu-
nagkax MOXXHa BUKOPMCTOBYBATU TEPMiHU 3 IBO-
Ma — 44 TpboMa cyioBaMU. Lli cioBa MOBUHHI OyTH
pO3MillleHi i aHOTalli€l0 i HAalTMCaHi TiEX0 caMOl0
MOBOIO.

TekcT moBUHEH OyTHM HanpyKoBaHMI depe3 1,5
iHTepBaiu, Ha O6inomy nanepi ¢opmaty A4. Ilons:
31iBa — 3cM, crpaBa — 1,5cM, BBepXy i 3HU3Y —
2,5cMm. Ipudt 12pt. ITig3aronoBKH, SKILO BOHU €,
MOBUHHI OYTU HaAPYKOBaHi MPONMUCHUMMU JIiTepa-
MU, XKUPHO.

PiBHsAHHSA TTOBMHHI OyTW BBEIECHi, BUKOPUCTO-
Bytoun MS Equation Editor abo MathType. Po6o-
TH 3 PYKOINMCHUMM BCTaBKaMM He MPUINMAIOThCS.

Tabmuui MoBMHHI OyTH IIpeACcTaBJicHi Ha OKpe-
MUX apKyiiax y ¢opMati BillOBiZIHMX TEKCTOBUX
¢dopmariB (ouB. BUllEe), Y4 y GhopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMH iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

Cnucok jirepaTypu TOBMHEH OyTH HaJpyKoBa-
HUit yepe3 1,5 iHTepBanu, 3 JiTepaTypolo, MPOHY-
MEPOBAHOIO B MOPSAKY ii MOSIBU B TEKCTi.

Ilopsimok ogopMIleHHs JiTepaTypu MOBUHEH
BigmoBinatu Bumoram BAK Ykpainu:

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

2. Cepruenko A.M., Yepnora PUN., CeprueHn-
ko A.S., Ontummzanms 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, Amster-
dam.: ed. by D.F. Brewer, 1986. — 248 p.
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5. Ipomos K.JI., JJanac6epr M.D., Ontuma-
JIbHOE Ha3HayeHWe MpUOpUTeTOB //Tpymbl MexX-
nyHap. KoH®. “JIokalbHble BEIYUCIUTEIbHBIE CE-
™”(JIOKCETD 88). — Tom 1. — Pura: BT 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. JdocaimkeHHs
onTUyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH Yxpainu. IH-1 KibepHeTUKM; 76-76).

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

Ilinnucn A0 pucyHKiB i Ta0MIB TOBUHHI OyTH
HaJApYKOBaHi B PYKOMMKCi 3 ABOMA MpobitaMu mic-
JISl CITUCKY JIiTepaTypu.

BuHoCOK, SIKI1IO MOXJIMBO, OaXkaHO YHUKATHU.

Pucynku OynyTh CKaHOBaHi IJisl LIM(GPOBOIO
BinTBOpeHHs. ToMy OymyTh NMpuUAMATUCS TiIbKU
BUCOKOSIKICHi pUCYHKM.

Hanucu i cuMBOJIM MOBUHHI OYTU HaApyKOBaHi
ycepeauHi pucyHky. HeratuBu, cinaiiau, i gianosu-
TUBU HE IPUIMAIOThCS.

KoxeH prcyHOK MOBUHEH OYTU HaApyKOBaHUIA
Ha OKPEMOMY apKyIlli i MaTH PO3Mip, 110 He Mepe-
Buiye 160x200 mM. JIJIg TEKCTY HAa pUCYHKaX BU-
KopucToByiite wipudT 10pt. OnUMHULI BUMIipy TO-
BUHHi OYTM MO3HAYeHi MicJsl KOMU (HE B KPYTJIUX
JTy>XKax). Yci puCyHKH MOBUHHI OYyTU TPOHYMEPO-
BaHi B MOPSAKY iX MOSIBU B TE€KCTi, 3 YaCTUHAMU
MO3HaYeHUMU sK (a), (0), i T.A. Po3MmimeHHS HO-
MEpiB PUCYHKIB i HAMUCY ycepeauHi MaTIOHKIB He
JTIO3BOJISIIOTHCS. 3i 3BOPOTHBO1 CTOPOHU, HAMTUILIITh
OJIiBLIEM Ha3By, Mpi3Buile(a) aBropa(-iB), HOMep
MaJTIOHKA i TT03HAUTEe BEPX CTPIIKOIO.

®otorpadii noBUHHI OYTH OpUTiHATBHUMH.

KonbopoBuit ApyK MOXKIUBUIA, IKIIO MOT0 Bap-
TiCTb CIIAYYETHCSI aBTOPAMU YU iX CLIOHCOPaMMU.
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