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DISNYHHI, XIMIYHI TA IHWI ABULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPU

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

YK 537.226:678.01

OOPMUPOBAHME ITOJIAAPU3ALINN U PEJIAKCALIMOHHBIE
ABJIEHUA B CETHETOJJIEKTPUUYECKUX ITOJINMMEPAX,
IMOJAPU30BAHHBIX B KOPOHHOM PA3PA/IE

A. E. Cepzeesa', C. H. @edocoé’, B. U. Conoutenko?,
A. ®. Bymenko’, B. B. Barwomarn®

"' Onecckasi HallMOHAJIbHAS aKaJIeMUsl MTUIIEBBIX TEXHOJIOTHH, Kadeapa Gpusuku,
fedosov@optima.com.ua
2 Opecckuit HAIMOHAIBHBIN yHUBepcuTeT uM. M. 1. Meunukosa,
kadenpa GU3NKKM TBEPIOTO Tela U TBEPAOTEIIHHON 3JIEKTPOHUKHI
* Opecckas HallMOHAIbHAS aKaJdeMUs MUIIEBBIX TEXHOJIOTU, Kadenpa dhusuku, 68-94-76

AHHOTaALUA

OOPMUPOBAHMUE ITOJAPU3ALINU U PEJIAKCALIMOHHBIE ABJIEHUSA
B CETHETOQ2J EKTPUYECKHUX ITOJINMEPAX, ITOJSIPU30BAHHBIX
B KOPOHHOM PA3PAE

A. E. Cepzeesa, C. H. ®edocos, B. H. Conrowmenxo, A. @. bymenko, B. B. Baiwoman

Ha ocHoBe KOMIIJIEKCHOTO OKCIICPUMCHTAJIBHOT'O HMCCIICAOBAHUSA BbISIBJICHBI 0COOEHHOCTH
(bOpMI/IpOBaHI/IH IMOJIAPU30BAHHOTI'O COCTOSAHUA U €I'0 pellaKCalluU B ITJICHKAaX HBI[CD n €ro COoIlo-
JIUMEpPaA, SJICKTPU30BAHHBIX B KOPOHHOM pa3pAac U NPpCAHA3HAYCHHBIX I U3IOTOBJICHUA ITUPO-
U IIbE303JICKTPHUUCCKHUX CCHCOPOB. yCTaHOBHCHO, 4TO MoJidpusanusa n 00BEMHBIN 3apsaa B3auMo-
CBA3AaHBbI, O6p3.3y$[ CaMOCOIIaCOBAHHYIO CUCTEMY, CTaOMIBHOCTD KOTOpOfI B OCHOBHOM OIIpEac-
JISICTCI 3aXBaUYEHHBIMU B 00bEME 3apsaaaMu. HOKaSaHO, YTO 3aXBaT 3apAd0B IIPOUCXOAUT B MaK-
POCKOIIMYCCKUX MEPEXOAHBIX O6J'IaCTHX, HaxoAAIIUXCd Ha I'paHULAX ITOJIHOCTBIO ITOJIAPU30BaAH-
HBIX YacTel oObeMa. 3axBaueHHEIC 3apsAaAbl UT'PArOT BaXHYIO POJIb B CTaOMIBHOCTH nmoJjiapusa-
U1, TaK KaK OHH HeﬁTpaHI/ISYIOT JACTIOTIAPUIYIONICEC ITOJIC.

Kurouessie ciioBa: [1BJI®D, nonsipuzanus, o0beMHBIN 3apsi/l, KOPOHHBIN pa3psia

© A. €. Cepreesa, C. H. denocos, B. 1. Conomenko, O. . Byrenko, B. B. Banpaman, 2005
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AHoTanis

®OPMYBAHHA ITOJSAPU3ALIT I PEJAKCALIIVHI IBUILIA B CETHETOEJEKTPUYHUX
IMOJIMEPAX, IIOJIAPU30BAHUX Y KOPOHHOMY PO3PAI

A. €. Cepeeesa, C. H. @edocos, B. I. Conowenko, O. @. bymenxo, B. B. Barwoman

Ha ocHOBI KOMIUJIEKCHOTO €KCIEePUMEHTAIBHOTO JOCIIKEHHS BUSBJICHI 0COOIUBOCTI (hop-
MYBaHHS IIOJIIPU30BAHOTO CTaHy 1 oro penakcaiiii B iuriBkax [IBJI® i ioro comoliiMepy, eiek-
TPU30BAHUX Y KOPOHHOMY PO3PSil 1 MPU3HAYECHUX JJIsI BUTOTOBJICHHS TIPO- Ta IT €30€JIeKTpUY-
HUX CEHCOpiB. BcTaHOBIIEHO, 11O MOJisIpU3allis Ta 00’€MHUIN 3apsil € B3a€EMO3aJICKHUMHU, YTBO-
PIOIOYM CAMOY3TODKEHY CHCTEMY, CTaOUIBHICTh SKOI B OCHOBHOMY BH3HAYA€THCS 3aXOILICHUMU
B 00’eMi 3apsimamu. ITokazaHo, 1110 3aXOIUICHHS 3apsiIiB BigOYBAa€ThCsS B MAKPOCKOINIYHUX TIepe-
X1THUX 00JIaCTsIX, SIKI 3HAXOISITHCS HA TPAHUIISX LIJIKOM IMOJSIPU30BAHUX YaCTHH 00’eMy. 3axo-
IUICHI 3aPsIU BIAIrParOTh BaXJIUBY POJIb Y CTAOUILHOCTI IOJIIpHU3allii, TOMY 1110 BOHU HEHTpaIi-
3YIOTh JICTIOJISIPU3YIOUE TIOJIE.

Kurouosi cioBa: [1B/ID, monsipusartis, 06’ eMHMIT 3apsii, KOPOHHHI PO3PS

Abstract

POLARIZATION BUILD-UP AND RELAXATION PHENOMENA IN CORONA POLED
FERROELECTRIC POLYMERS

A. E. Sergeeva, S. N. Fedosov, V. I. Soloshenko, A. F. Butenko, V. V. Valdman

Peculiarities of the polarization build-up and its relaxation in corona poled PVDF films
meant for manufacturing of pyro- and piezoelectric sensors have been revealed from the complex
experimental investigation of the polymer. It has been found that the polarization and the space
charge are interrelated forming a self-balanced system. Its stability depends mainly on charges
trapped in the volume. It has been shown that the charge trapping occurs in macroscopic zones
positioned at the borders of completely polarized parts of the volume. The trapped charges play
an important role in stability of the ferroelectric polarization, since they neutralize the depolariz-
ing field.

Key words: PVDF, polarization, space charge, corona poling
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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YK 621.317.39.531.767

O METOJE OITPEJAEJEHNSA 3AKOHOMEPHOCTH
PACITPEAEJIEHUA TOKOB B ITPOBOAAILIIEM HEMATHUTHOM
JIUCTE ITPA ET'O IBUKEHUUA B 3A30PE
BUXPETOKOBOI'O CEHCOPA

B. b. Hepcucan

I'ocymapcTBeHHBIN UHKECHEPHBIH YHUBEPCUTET APMEHUH.
Kadenpa “TeopeTnueckre OCHOBBI JICKTPOTEXHUKHU .
375009, r. EpeBan, yi. Tepsaa 105 tem: (3741) 521792

email nvardges@freenet.am

AHHOTaALUA

O METOJE OINNPEAEJEHUA 3AKOHOMEPHOCTU PACITPEAEJIEHUSA TOKOB
B I[TPOBOJSIIIEM HEMATHUTHOM JIUCTE ITPU EI'O IBU’KEHUU B 3A30PE
BUXPETOKOBOI'O CEHCOPA

B. b. Hepcucan

IIpemyiosxkeH METON Ha OCHOBE CETOYHOTO METOJIa OMPECIICHUsI TOKOB B MPOBOJSIIEM He-
MAarHUTHOM JIMCTE TIPHU €T0 ABWKEHUM B 3a30PE€ BUXPETOKOBOTO ceHcopa. OmpeneseHbl KOHTYPhI
3aMBIKAHMSI U 3aKOHOMEPHOCTHU pacipeielieHnsl TIIOTHOCTENH TOKOB IO CEUEHUIO JIUCTA KaK JIs
TpaHC(HOPMATOPHOM, TAK U JIJISI CKOPOCTHOW COCTABIISIONICH.

KmoueBbie cioBa: npososamii uct, DJ1C TpanchopMaium, KOHTYpHbIE TOKH, IJIOTHOCTh
TOKOB, TOKU OT JIBUXKCHUS.

AHoTanis

IMPO METOJ BU3HAYEHHSA 3AKOHOMIPHOCTI PO3IIOALITY CTPYMIB VY ITPOBIJTHOMY
HEMATHITHOMY JIMCTI ITPU MOT'O PYCI B 3A30P1 BUXOPOCTPYMOBOI'O CEHCOPY

B. b. Hepcuc’san

3anmpornoHOBaHO METO/T HA OCHOBI CITKOBOT'O METOJTy BUBHAUEHHS CTPYMIB Y IPOBITHOMY He-
MAaTrHITHOMY JIUCTI MIPU MOTO pyci B 3a30pi BUXOPOCTPYMOBOTO CEHCOpPY. Bu3HaueHO KOHTYpH
3aMHUKaHHS Ta 3aKOHOMIPHOCTI PO3IOIiIY I'YCTHHH CTPYMIB 110 TICPETHHI JIUCTA SIK 711 TpaHCc)o-
pPMaTOPHOI, TaK 1 JJIsI IIBUIKICHOI CKJIa0BOI.

Karouogi ciioBa: mposinamii muct, EPC Tpanchopmartiii, KOHTYpHI CTpyMH, TYCTHHA CTPYMIB,
CTPYMH BiJl pyXy.

© B. b. Hepcucsn, 2005
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Abstract

ABOUT THE METHOD OF DETERMINATION OF LAWS OF DISTRIBUTION OF CURRENTS
IN THE CONDUCTING NON-MAGNETIC SHEET, WHEN IT IS MOVING
IN THE CLEARANCE OF EDDY-CURRENT TRANSFORMER

V. B. Nersisyan

A method is proposed on the basis of net method of determining of currents in the conducting
non—-magnetic sheet, when it is moving in the clearance of eddy—current sensor. The contour of
closure and laws of distribution of density of currents on the cut of sheet for transformer and
velocity components are defined.

Key words: conducting sheet, EMF of transformation, contour currents, the density of
currents, the currents of movement.
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ONTWYHI, ONTOESIEKTPOHHI | PALJALLINHI CEHCOPU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

PACS codes: 34.50Rk, 31.70Hq, 95.55Sh ;
YK 535.42.,539.184.

LASER PHOTOIONIZATION SENSOR TECHNOLOGY AND NEW
POSSIBLE PRINCIPAL SCHEME FOR y-LASER ON QUICKLY
DECAYED NUCLEAR ISOMERS WITH ELECTRIC FIELD AND AUTO-
IONIZATION SORTING OF EXCITED ATOMS

S. V. Ambrosov

Odessa National Polytechnic University, P.O.Box 116, Odessa-9, 65009, Ukraine

Abstract

LASER PHOTOIONIZATION SENSOR TECHNOLOGY AND NEW POSSIBLE PRINCIPAL
SCHEME FOR y-LASER ON QUICKLY DECAYED NUCLEAR ISOMERS WITH ELECTRIC
FIELD AND AUTO-IONIZATION SORTING OF EXCITED ATOMS

S. V. Ambrosov

Optimal schemes of the laser photo-ionization sensing technology for creation of new possible
principal scheme of y -laser on quickly decayed nuclear isomers with autoionization or electric
field ionization sorting excited atoms are developed.

Key words: laser photo-ionization sensor technology, y-laser on quickly decayed nuclear
isomers, optimal schemes

AHoTanis

JA3EPHO-®OTOIOHI3ALIIMHA CEHCOPHA TEXHOJIOI'ISI Il HOBA MOKJ/IMBA
INMPUHLUIIIAJTBHA CXEMA v -JIABEPA HA SIIEPHUX I3OMEPAX, IO HIBU KO
PO3IMAJAIOTBCH, I3 COPTUPOBKOIO 35V’ KEHUX ATOMIB METO/IOM ABTO-
IOHI3ALII TA ENEKTPUYHUM IMOJEM

C. B. Ambpocos

Po3po6ieHi HOBI cxeMH 1a3epHO-(POTOIOHI3ALINHOI CECHCOPHOI TEXHOJIOTII Ta HOBA MOKJIUNBA
MPUHIIMITIAIBHA CXeMa Y -Jla3epa Ha SIePHUX 130Mepax, 10 MBUIKO PO3MAAAI0ThCs, i3 COPTUPO-
BKOIO 30y/PKCHUX aTOMIB METOJIOM aBTOIOHI3aIlii a00 i0Hi3allli eJIEKTPUIHUM I10JIEM.

Kumrouogi ciioBa: tazepHo-doToioHizaliliHa CEHCOpHA TEXHOJIOTIS, Y-JIa3ep Ha sJICPHHUX 130Me-
pax, 110 MBUIKO PO3MATAI0THCs, ONTUMAJIbHI CXeMU

© S. V. Ambrosov, 2005
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AHHOTAIUSA

JASEPHO-®OTONOHU3ALIMOHHAA CEHCOPHASA TEXHOJIOI'MSI 1 HOBASA
BO3MOKHAA ITPUHIWUIINAJIBHAA CXEMA y-JTA3EPA HA BBICTPOPACITAJAIOIIUXCA
SAAEPHBIX U30OMEPAX C COPTUPOBKO¥ BO3BYKJIEHHBIX ATOMOB METO/IOM ABTO-

NOHM3ALIMA N SJIEKTPUYECKHUM I1OJIEM

C. B. Ambpocos

Pa3pa6OTaHbI HOBBIC CXCMbI J'Ia3CpHO-(bOTOHOHH33HHOHHOﬁ CeHCOpHOﬁ TCXHOJOT'HMHN N HOBAA
BO3MOKHas NIpUHIOUIINATIbHAA CXeMa Y -JIa3€pa Ha GBICTpopaCHaI[aIOI_HI/IXCﬂ AACPHBIX U30MECPax €

COpTHpOBKOﬁ BO36y>KI[eHHbIX dTOMOB METOAOM ABTOMOHMU3AINN UIIN MOHU3AIUU IJICKTPHUUCC-
KHM ITIOJIEM.

KuroueBble ciioBa: J1a3epHO-pOTOMOHU3AIIMOHHAS TEXHOJIOTHUS, Y-71a3ep Ha OBICTPO pacraja-
IOIMUXCA AACPHBIX U30MEpPAX, OIITUMAJIBHBIC CXEMbI



I1. O. Aranos, O. B. bopucos

YK 621.315.596

BU3HAYEHHS IMO3ULIINMHOI XAPAKTEPUCTUKU
KOOP/IMHATHOT' O ®OTOIIEPETBOPIOBAYA B YMOBAX
TEIIJIOBOI'O JIPEN®Y

I1. O. Azanos, O. B. bopucoe

HamioHanpHUl TeXHIYHUN YHIBepcUTeT YKpainu “KuiBcbkuil momiTexHiuynuii incrutyt”, 03056,
M.KuiB, npocn.Ilepemorn, 37. Ten. (044) 241-86-07, E-mail: Yaganov(@ee.ntu-kpi.kiev.ua

AHoTauisn

BU3HAYEHHS MO3ULIINHOI XAPAKTEPUCTUKU KOOPAUHATHOI'O
®OTOIIEPETBOPIOBAYA B YMOBAX TEILUIOBOTI'O IPEV®Y

I1. O. Azanos, O. B. bopucos

HocmikeHo (YyHKIIOHYBAHHS OTITOCIIEKTPOHHOTO TEPETBOPIOBaYa MIiKpOIEpPEMIIleHb, BU-
FOTOBJICHOT'O 3a IHTETPaJIbHOO TEXHOJIOTIEID KPEMHIEBUX CTPYKTYP 3 JICJISKTPUIHOIO 130JISIIIEIO
(KCAI), B ymoBax mii TeIIoBUX 30ypeHb. 3alIpOIIOHOBAHO CIIOCIO 1IeHTH(IKALI] MTO3UIIHHOT Xa-
PAKTEPUCTHKU B yMOBAX TEMIIEPATYPHOTO Apeidy i BUBHAYCHHSI KOOPIUHATH, 10 BUMIPIOETh-
csi. [ IbOro BUKOPHUCTOBYIOTh TEPMOMETPUYHI XapaKTEPUCTUKU (OTOIEPETBOPIOBAaYA, 3a J0-
MOMOT'0I0 SIKMX BCTaHOBJIIOIOTH TEMIIEPATypPy KOOPAMHATOUYYTIUBOTO eleMeHTy. e mae 3mory
imeHTU(hIKYBaTH MO3UIINHY XapaKTePUCTUKY B YMOBaX TEMIIEPATYPHOTO Apeidy 1 MiABUIIUTH
TOYHICTh BUMIPIOBAHHS KOOpAMHATHU. {151 apoKcuMaIii Mo3uIiifHOI XapaKTePUCTUKN BUKOPH-
CTAHO METOJI PErpeciitHOro aHai3Yy.

KuarouoBi ciioBa: onToeNIeKTPOHHUN MEPETBOPIOBAY MIKPOIEPEMIlIeHb, TeMIIEpaTyPHUM
npeiid, mo3uiifHa XapaKTepucTuka

AHHOTAIUA

OIIPEJIEJIEHUE IMTO3ULIMOHHONM XAPAKTEPUCTUKU KOOPAUHATHOI'O
®OTOIIPEOBPA3OBATEJA B YCJIOBUSX TEILJIOBOI'O JIPEM®A

II. A. Alzanoe, A. B. bopucos

HccnenoBano GyHKIIMOHUPOBAHUE OMTO3JIEKTPOHHOIO ITPeoOpa3oBaTeNs MUKpOTIEpeMellie-
HUI{, U3TOTOBIIEHHOTO 1O UHTETPAITbHON TEXHOJIOTH KPEMHUEBBIX CTPYKTYP C AUICKTPUUECKOH
m3ossuei (KCIAW), B ycaoBusX IEMCTBHS TEIIOBUX Bo3MmyIneHui. Ilpemioxken crmocod uacH-
TU(PUKALMY TO3UIIMOHHON XapaKTEPUCTUKHU U OMPe/Ie]ICHUEe N3MEPSIEMOU KOOPAUHATHI TPU TEM-
nepatypHoM aperde. st 3Toro uCnoimb3yroT TEPMOMETPUIECKHE XapAKTEPUCTUKHU POTOIPe0O-
pazoBaTeisi, C MOMOIIBI0 KOTOPBIX YCTAHABIMBAIOT TEMIIEPATYPY KOOPIAUHATOUYBCTBUTEIHHO-
ro 3JIeMEHTa. DTO MO3BOJISIET UASHTUPUIIUPOBATH MO3UITMOHHYIO XaPAKTEPUCTUKY B YCIIOBHUSX
TeMIepaTypHOTo Jpeida 1 MOBBICUTH TOYHOCTh U3MEPEHUSI KOOPAUHATHI. J{J1s anmpokcuManm
MO3UIIMOHHOMN XapaKTePUCTUKU UCTIOTb30BAH METOJ] PErPECCUOHHOTO aHAIN3A.

KuroueBbie ci10Ba: ONTOAIEKTPOHHBIN NMpeoOpa3zoBaTellb MUKPOIIEpEMELIEHUH, TeMIIepaTyp-
HBIH peiid, MO3UIMOHHAS XapaKTEPUCTHKA

© II1. O. fdranos, O. B. bopucos, 2005



Abstract

DETERMINATION OF POSITIONAL CHARACTERISTIC OF A COORDINATE
PHOTOTRANSDUCER UNDER THERMAL DRIFT CONDITIONS

P. A. Yaganov, A. V. Borysov

The paper is devoted to investigation of an optoelectronic transducer of micro-displacements,
fabricated by integrated technology of silicon structures with dielectric insulation (SSDI), under
temperature variation conditions. A new technique is suggested for identification of the position-
al characteristic and for determining the measured coordinate during temperature drifts. To do
this, we use the thermometric characteristics of a phototransducer, making it possible to set the
coordinate-sensitive element temperature. All this permits to identify the positional characteris-
tic at temperature drift and to improve the coordinate measurement accuracy. The method of
regressive analysis is applied for approximation of the positional characteristic.

Key words: optoelectronic transducer of micro-displacements, temperature drifts, positional
characteristic.
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SENSING NEW LASER-ELECTRON-NUCLEAR EFFECTS
IN DIATOMIC MOLECULES: H”Br

S. V. Malinovskaya

Odessa National Polytechnical University, P.O.Box 108, Odessa-9, 65009, Ukraine
E-mail: glushkov@paco.net

Abstract

SENSING THE NEW LASER-ELECTRON-NUCLEAR EFFECTS
IN DIATOMIC MOLECULES: H”Br

S. V. Malinovskaya

New theoretical scheme developed and used for sensing new laser-electron nuclear effects in
diatomics, which can be used for creation of the new type sensors for tasks of nuclear technolo-
gies. It is carried out calculating the vibration-rotation-nuclear transition probabilities in a case
of the emission and absorption spectrum of nucleus ”Br (E® = 217keV) linked with molecule
H”Br.

Key words: sensing laser-electron-nuclear effects and nuclear sensors, vibration-rotation-
nuclear transitions probability, molecule of HBr

Pe3rome

JETEKTYBAHHS HOBUX JIASEPHUX EJJEKTPOH-SIIEPHUX E®EKTIB
Y ABOATOMHUX MOJIEKYJIAX: H”Br

C. B. Manunoecoka

HoBa TeopernuyHa cxema po3BHHYTa Ta BUKOPUCTAHA y 3a7adl JEeTEKTYBAaHHS HOBHX JIa3ep-
HUX €JIEKTPOH-SAePHHUX €PEeKTIB Y ABOATOMHUX MOJIEKYJIaX, sIKI MOKYTh OYTU BUKOPHUCTAHI PU
1mo0y/10BI HOBUX THUITIB CEHCOPIB IS 3a7a4 SIIEPHUX TEXHOJIOT1H.. BUKOHAHO pOo3paxyHOK IMOBI-
PHOCTEH KOJIMBHO-00EPTAIbHO-SAEPHBIX MEPEXO/IB IJIs CIIEKTPY BUIIPOMIHIOBAHHS 1 TOTJIMHEH-
Hst siapa PBr (EQ = 217keV) y monexyni H”Br.

KurouoBi ciioBa: eTeKTyBaHHS Ja3epHUX €IEKTPOH-sAepHUX e(eKTiB Ta SAepHI CEHCOPH,
IMOBIPHICTh KOJIMBAJIbHO-00€pTaIbHO-SIIEPHUX TIEPeXo1iB, Mojiekyiaa HBr

Pe3rome

JETEKTUPOBAHUME HOBBIX JIASEPHBIX DJIEKTPOH-AJAEPHBIX DOPEKTOB
B IBYXATOMHBIX MOJIEKYJIAX: H”Br

C. B. Manunoeckasn

HoBsast TeopeTnyeckast cxeMa pa3BUTa U UCIIOIb30BaHa B 3a/1aUe JeTEKTHPOBAHUS HOBBIX JIa-
3€PHBIX JICKTPOH-SIEPHBIX 3()(HEKTOB B ABYXaTOMHBIX MOJIEKYJIaX, KOTOPbIE MOTYT OBITH HC-
M0JIb30BAHBI IIPH CO3aHMKM HOBBIX THITOB CEHCOPOB JUIS 3a7aY SIJIEPHBIX TEXHOJOTHMH. BoImos-
HEH pacueT BEPOSITHOCTEH KoJebaTeIbHO- BPAIlaTeIbHO- SICPHBIX IIEPEXOI0B TS CIIEKTPa U3-
Jyuenus u norsowenus sapa “Br (E{” = 217keV) B monexyne H”Br.

KuroueBbie c10Ba: 1eTEKTUPOBAHUE JTA3€PHBIX JIEKTPOH-SIIEPHBIX 3PPEKTOB U CPHBIE CEH-
COPBI, BEPOATHOCTH KOJeOaTeIbHO-BpaIlaTEIbHO-SIIEPHBIX MEpexo10B, Mosiekyia HBr
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XIMIHHI CEHCOPU

CHEMICAL SENSORS

YK 504.064.3

T'A30BI CEHCOPYU HA OCHOBI OKCHUJTY LIUHKY
(OTJIs11)

M. E. Byzaiiosa, B. M. Koeaw, B. U. Jlazopenko,
I'. B. Jlawmkapvos, B. A. Kapnuna, B. /[. Xpanoecuvkuii

IrcTuTyT MpoOeM MaTepiano3HaBcTBa HamioHanpHoi Akanemii Hayk YKpaiHu
iM. .M. ®panneBuya
Anpeca: Ykpaina, 03680, Kuis-142, yin. KpkukaHiBCbKOro. 3
Tem: +38(044)424-3228. dakc: +38(044)424-2131. E-MAIL: gvl35@ipms.kiev.ua

AHoTauisn

I'A30BI CEHCOPH HA OCHOBI OKCUJY LIUHKY
(OTJIs]1)

M. E. Byzaiiosa, B. M. Kosanw, B. H. Jlazopenrxo,
I'. B. J/lawmxkapvos, B. A. Kapnuna, B. /]. Xpanoecuvkuii

IIupoxwmii m1iarmma3oH BUKOPUCTAHHS Ta30BUX CEHCOPIB, 30KpeMa, B JOOYBHIN MPOMHUCIOBOCTI
JUTSI 3HAXOJIKCHHSI BUTOKY Ta3iB, JUISl KOHTPOIIIO Ta30BUX BUKU/IIB B aTMOC(hepy Ha IMPOMUCITOBUX
MIIITPUEMCTBAX, B )KUTJIOBO-KOMYHAJIbHOMY I'OCIIOIAPCTBI, B ITIOOYTOBIM TEXHIIll pOOUTH aKTya-
JAbHUM OTJIsT. OCKUTBKH paHillle He MPOBOIUBCS CUCTEMAaTH30BaHUI aHaIi3 Ta30BUX CEHCOPIB Ha
ocHOBI ZnO — 1151 poOoTa ImpeAcTaBiIsge iIHTepec i1 PO3POOKHU XIMIYHMX CEHCOPIB ra3iB 3 BUCO-
KOO YYTJIIMBICTIO, CEJICKTUBHICTIO, CTA0IBLHICTIO HA OCHOBI OKCUY ITUHKY. HaiOiab1I qeTaabHO
PO3IJISTHYTO Ta30BUI CEHCOP PE3UCTUBHOIO TUITY HA OCHOBI TOHKOILIIBKOBOTO ZnO, IKOMY ITPH-
TaMaHHUI s TIepeBar: BUCOKA YyTIMBICTh, HU3bKa BaPTICTh, MaJli pO3MIpH, TPOCTa TEXHOJIO-
Tisi BATOTOBJICHHS, 3a0€3MeUeHHs JeTEeKTyBaHHS Malke BCIX ra3iB Ta MapiB 3a HU3bKUX KOHIICH-
Tpalliii, KOHIIEHTpAIIis Ta3iB, IO aHATI3YIOThCS 0E3MOCEPEIHhO TIEPETBOPIOETHCS B €ICKTPUY-
HUI CUTHAJ, 1110 3HAYHO CIIPOIIYE CXeMY BUMIPIOBAHHS.

B po6oTi mogaeThest TAaOIHUIS TOJTOBHUX XapaKTEPUCTHK ICHYIOUNX TOHKOTUTIBKOBUX Ta30BUX
ceHcopiB Ha 0a3i ZnO, sika HaJa€e 3MOT'y OILIIHIOBATH MOKIIMBOCTI ICHYIOUMX Fa30BUX CEHCOPIB Ha
TUTIBKaX OKCHJY ITUHKY.

KurouoBi ciioBa: ra3oBuii ceHcop, riBka ZnQO, MPOBITHICTE, Uy TIUBICTH, poOOYa TEeMIIepaTy-
pa, CeHCOp PEe3UCTUBHOTO THUITY, MIAKIIA KA, JETYIOUN JIOMIIIKH.

© M. E. Byraitosa, B. M. Kosauns, B. I1. JIazopenxo,
I'. B. Jlammkapros, B. A. Kaprnuna, B. 1. Xpanoscekuit, 2005
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Annotation

THE GAS SENSORS BASED ON ZINC OXIDE
(THE REVIEW)

M. E. Bugayova, V. M. Koval, G. V. Lashkarev,
V. I. Lazorenko, V. A. Karpina, V. D. Khranovskyy

The wide range of gas sensor application, in particular, in a mining industry for detection of
outflow of gases, the control of gas emissions over an atmosphere at the industrial enterprises, in
housing and communal services, in home appliances makes actual the review. As the systema-
tized analysis of gas sensor based on ZnO has not being carried out — this work is of interest for
development of chemical sensors based on zinc compound with high sensitivity, selectivity and
stability. The resistive type of gas sensor based on thin-film ZnO which possesses a number of
advantages: high sensibilities, low cost, the small sizes, simple manufacturing techniques, pro-
vide definition practically all gases and vapors at low concentration is in detail considered. In
additional, the gas concentration to be analyzed directly transformes to an electric signal, that
considerably simplifies the circuit of measurement.

In present paper the table of the basic characteristics of existing thin-film ZnO gas sensors is
given, which evidently allows to estimate the characteristics of available gas sensor based on
oxide zinc film.

Key words: gas sensor, film ZnO, conductivity, sensitivity, work temperature, sensor of
resistive type, substrate, doping agent.

AHHOTaALUA

I'A30BBIE CEHCOPbBI HA OCHOBE OKCHUJA LIMHKA
(OB30P)

M. 3. byzaesa, B. M. Kogauw, B. U. Jlazopenxo,
I'. B. Jlawkapes, B. A. Kapnuna, B. /. Xpanoeckuii

H_II/IpOKI/Iﬁ Aaria3oH HUCIIOJb30BaHUs I'a30BbIX CECHCOPOB, B HAaCTHOCTH, B I[O6BIB3.IOH.[€ﬁ Ipo-
MBIIJICHHOCTH JJIS1 HAXOXKACHUSA YTCUKH I'a30B, HAa ITPOMBIINIJICHHBIX IPCANPUATHUAX JId KOHTPO-
JIs1 Ta30BbIX BBI6pOCOB B aTMOC(bpr, B X KUJIUIIIHO-KOMMYHAJIbHOM XOSS[fICTBG, B OBITOBOM TEXHH-
KE ACJIaCT aKTyaJIbHBIM O630p. HOCKOJ’IBKy PaHbLIC HC ITPOBOANIICA CI/ICTGMaTI/ISI/IpOBaHHHﬁ aHa-
JIN3 T'a30BbIX CCHCOPOB HAa OCHOBC ZnO — sT1a pa60Ta OPeACTaBIACT MHTCPEC I pa3pa6OTKI/I
XUMHNYCCKUX CCHCOPOB Ia30B C BBICOKOM YYBCTBUTCIIbHOCTBIO, CCIICKTUBHOCTLBIO, cTabuiIbHOC-
ThIO HAa OCHOBC OKCH A4 IITMHKA. Haub6omnee JACTAJIbHO PaCCMOTPCH ra3oBbIi CCHCOP PE3UCTUBHOI'O
THUIla Ha OCHOBC TOHKOINNICHOYHOI'O IIMHKAa, KOTOPOMY HpI/Icy]J_[I/If/i paa IpEUMYIICCTB. BBICOKAA
YYBCTBUTCIBHOCTb, HU3KAS CTOUMOCTDb, MAJICHBKHUC Pa3MCPbI, IPOCTask TCXHOJIOTUA U3IOTOBJIC-
HU, obecrneueHue ACTCKTUPOBAHUSA IMOYTH BCCX I'd30B U IMAPOB IIPU HU3KHUX KOHICHTpAIUAX.
KOHI_ICHTpaI_II/Iﬂ ra30B, KOTOPLIC aHAJIU3UPYIOTCsA, HCIIOCPCACTBCHHO IIPCBPAIIACTCA B 3JICKTPU-
YeCKUU CUI'HalI, KOTOprfI SHAYUTCIIbHO YIIPpOIIA€T CXEMY U3MCPCHU.

B pa60Te InpuBCcACHA Ta6m/1ua IIaBHBIX XapPaKTCPUCTUK CYIICCTBYIOIIMX TOHKOIIJICHOYHBIX
ra30BbIX CCHCOPOB HaA IIJICHKAaX OKCHAA4 LIMHKA, KOTOpasd ACJIaCT BO3MOKHBIM OLCHKY CYHICCTBY-
IOIIHUX Ira30BbIX CECHCOPOB.

KuroueBblie ciioBa: ra3oBbIid ceHCOP, TIeHKa ZnO, TPOBOIUMOCTD, YyBCTBUTEIBHOCTD, pado-
yasi TeMIepaTypa, CeHCOp PE3UCTUBHOTO THUIIA, MTOJIOKKA, JIETUPYIOIIUE TPUMECH.
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WAVELET ANALYSIS AND SENSING THE TOTAL OZONE
CONTENT IN THE EARTH ATMOSPHERE:
MYCROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, A. A. Svinarenko,
Yu. Ya. Bunyakova, G. P. Prepelitsa

Institute of Applied mathematics, P.O.Box 108, Odessa-9, 65009, Ukraine
E-mail: glushkov@paco.net

Abstract

WAVELET ANALYSIS AND SENSING THE TOTAL OZONE CONTENT
IN THE EARTH ATMOSPHERE: MYCROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, A. A. Svinarenko,
Yu. Ya. Bunyakova, G. P. Prepelitsa

It is carried out the mycros computer data processing technology for sensing the total ozone
content in the Earth atmosphere, based on the using technical devices observation data and the
joint wavelet analysis PC programs complex “GeoMath”. As example of application, an influ-
ence of the Antarctic Oscillation on the total ozone content in the Southern Hemisphere is stuid-
ed by using the non-decimated wavelet transform. It is shown that the cycles of the Antarctic
Oscillation with periods of 5.5, 3-4, 2-3, and 1 year have greatest wavelet power. The positive
correlation dependence between the 5.5-year period of the Antarctic Oscillation Index and the
mid-latitude total ozone is disclosed.

Key words: mycros computer technology “GeoMath”, wavelet analysis , sensing the total
ozone content

Pesrome

BEVIBJIET AHAJI3 I JETEKTYBAHHS 3AT'AJIbHOI'O BMICTY O30HY Y 3EMHI
ATMOC®EPI: MIKPOC TEXHOJIOTI'TA “GEOMATH”

O. B. I'nywikos, B. M. Xoxaoe, A. A. Ceunapenro,
10. A. Bynskosa, I. I1. Ilpeneauya

Po3po61eHo MiKpOC TEXHOJIOTiH0 00pOOKHM TaHHUX 1 JeTEKTYBaHHS 3arajlbHOTO BMICTY 030HY
B 3eMHill aTMocdepi, sika 0a3yeThbcss HA BUKOPUCTAHHI JIJAHHUX CYITyTHUKOBHX TOIIO CIIOCTEPE-
xeHp Ta 1K xoMmiuiekcy mporpam BeiiBiier aHaimizy “GeoMath”. SIk mpukitag 3acTocyBaHHS,
BUBYAETHCS BIUIMA aHTAPKTUYHOI OCLMIIALII Ha 3araJbHUN BMICT O30HY Y IMBIACHHIN IIBKYJII 3
BUKOPHUCTAHHSIM BelBiIeT TpaHchopMmallii. [TokazaHo, 1110 HanOiablla BEHBIIET MIIIHICTh CIIOCTE-
piraeTbCs IS IUKIIB aHTaPKTUYHOI OCHMIIALII 3 Tiepiogamu 5.5, 3-4, 2-3 u 1 pik. BussieHo no-
3UTUBHY KOPEJIAII0 MK IHICKCOM aHTAPKTUYHOI OCIWJIALII 3 5.5-piuHUM IIepioOM Ta BMICTOM
030HY Y CEpPEJIHIX IMUPOTAX.

Kumrouogi ciioBa: Mikpoc TexHosoris “GeoMath”, BeBiIeT aHaIII3, IETEKTYBAHHS 3araliIbHOTO
BMICTY O30HY

© A. V. Glushkov, V. N. Khokhlov, A. A. Svinarenko,
Yu. Ya. Bunyakova, G. P. Prepelitsa, 2005
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BOVIBJIET AHAJIU3 U JETEKTUPOBAHUE OBIIEIO COJEPKAHUS O30HA
B 3EMHOI ATMOC®EPE: MUKPOC TEXHOJIOTUS “GEOMATH”

A. B. I'nywxos, B. H. Xoxnoe, A. A. Ceunapenko,
1O. A. Bynsakoesa, I. I1. IIpenenuua

Pa3zpaborana Mukpoc TexHosiorust o0paboTKHU JaHHBIX U JIETEKTUPOBAHUSI OOILEro cojepxa-
HUS 030HA B 3¢MHOH aTMocdepe, Oa3upyromascss Ha UCIOIb30BAHUM JAHHBIX CIYTHUKOBBIX U
np. Habmoaenuii u [TK komrutekce nmporpamm BatiBieT aHaim3a “GeoMath”. B kauecTBe mpume-
pa MpUMEHEHUsI, U3yJYaeTCs BIMSHUE AHTAPKTUYECKON OCHMIUISIIMU Ha 00IIiee ocnepKaHue 030-
Ha B I0)KHOM TIOJIYIIAPHH C UCIOIb30BaHUEM BIUBIET mpeobpazoBanus. [lokazano, uro Hau-
OoJTbIIIasi BEMBIIET MOIIHOCTH HAOIIOIA€TCS AT HUKIIOB AHTAPKTUYECKON OCHUIUISIIINY C TIEPUO-
namu 5.5, 3-4, 2-3 u 1 rox. O6Hapy’KeHa MOJIOKUTETbHAS KOPPEISLINS MEXKy HHIEKCOM aHTap-
KTUYECKOW OCHMJUISIIINY C 5.5-JIETHUM TEPUOAOM M COJEPIKaHNEM O30HA B CPETHHX IIMPOTAX.

KimoueBble c1oBa: Mukpoc texnoiiorust “GeoMath”, BaliBiaeT aHaan3, JETEKTUPOBAHUE 00-
b
IETO COAEPIKAaHUS O30HA
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ABTOMATHYECKOE PEI'YJIMPOBAHUE KOHUHEHTPALIUN
KHUCJIOPOJA B BO3AYIIHOI CMECH C TIOMOULIBIO CEHCOPA
N ITOJYTOINUVIMBHOT'O 9JJEMEHTA

C. /I. Koponaeuxo, ®. B. Maxopoeii,
JI. JI. Konosanenxo, JI. U. Koponenko™

Onecckuii HaITMOHAIBbHBIN yHUBepcuTeT uM. .M. MeunukoBa, yi. JABopsHckas 2, adv@ukr.net
*Opecckasl HallMOHaIbHAs aKaJIeMUsl IUIIEBBIX TeXHOJIOTHH, yi. KanatHas 112

AHHOTaALUA

ABTOMATHUYECKOE PEI'YJINPOBAHUE KOHUHEHTPALIU KUCJIOPO/IA
B BO31YUIHON CMECH C TIOMOILbBIO CEHCOPA U TTOJYTOIUVIMBHOT'O DJAEMEHTA

C. JI. Kopoaenko, ®@. B. Maxopoei, JI. /]. Konosanenxo, JI. U. Koponenko

B pa60Te OIIKMCaHa aBTOMATHUUYCCKAsd YCTaAHOBKA, IMTOAACPXKUBAIOIIAS B 3aMKHYTOM obbeMe 3aJaH-
HYIO KOHICHTpPAIMIO KUCIIOPpOda B BO3,Z[yHlHOI>'I CMECH. HpI/IBCI[eHBI SJICKTPOXUMHUUCCKUC XapaKTEpU-
CTUKH CCHCOPA METAJI-OKCHU/, 4 TAKKC KOHCTPYKIUA U XaPAKTCPUCTHUKU ITOJIYTOIINIMBHOT'O 3JICMCH-
Ta, C IOMOHIBIO KOTOPOI'O OCYHICCTBIIACTCA ITOTJIOIICHHUE KUCIIOPOdd. HpeI[CTaBJ'ICHa cXeMa XpaHu-
JIMIIA JJIs1 TUI0J00BOIIHOM IIPOAYKIHUH, a4 TAKKC 0J10Ka AaBTOMATHKH JTAHHOM CUCTEMBI.

KroueBsble c10Ba: MOTYTOIUIMBHBIN JIEMEHT, CEHCOP, KUCIIOPO/, PETYJINPOBAHHIE

AHoTanis

ABTOMATHUYHE PET'YJIIOBAHHSI KOHLUEHTPALIT KUCHIO B ITOBITPSAHIN CYMILI
3A TOIMTOMOTI'OIO CEHCOPA TA HAITIBITAJIMBHOI'O EJIEMEHTY

C. JI. Koponenko, @. B. Maxopoei, JI. /]. Konosanenxo, Jl. 1. Kopoaenxo

B po6oTi onmcaHa aBTOMaTHYHA yCTAHOBKA, sSKa IIATPUMYE B 3aMKHYTOMY 00‘€Mi 3aJaHy
KOHIICHTPAIIIF0 KMCHIO B MOBITpsHIN cymimi. [IpuBeaeHi eneKkTpoxiMidHi XapaKTEpUCTUKU CCH-
copa MeTaj-OKCHJI, @ TAKOXX KOHCTPYKIIIS 1 XapaKTepUCTUKH HAITiBIAJIMBHOIO €JIEMEHTY, 3a J0-
MOMOTOI0 SIKOT'O 3/IIHCHIOETHCS MOTJIMHAHHS KMCHIO. HaBeneHa cxema cxoBuIIa JUIsl MJI0100BO-
YeBOI MPOJIYKIIii, a TAKOXK OJIOKA aBTOMATHKHU JAHOI CUCTEMH.

KurouoBi cioBa: HamiBNaJIMBHUN €JI€MEHT, CEHCOP, KUCEHb, PETYTIOBAHHS

Annotation

AUTOMATICC REGULATION OF OXYGEN CONCENTRATION IN THE AIR MIXTURE WITH
THE HELP OF THE SENSOR AND SEMI-FUEL ELEMENT

S. D. Korolenko, F. V. Makordey, L. D. Konovalenko, L. 1. Korolenko

In work the automatic installation supporting in the closed volume set concentration of oxy-
gen in an air mix is described. Electrochemical characteristics of a sensor control metal-oxide,
and also a design and characteristics semi-fuel element by means of which absorption of oxygen
is carried out are resulted. The scheme of storehouse for fruit-and-vegetable production, and also
the block of automatics of the given system is presented.

Key words: Semi-fuel element, sensor, oxygen, regulation



Sensor Electronics and Microsystem Technologies. 3/2005

BIOCEHCOPU

BIOSENSORS

YK 53.082:612.017.1

INEPCIIEKTUBbI CO3IAHUSA ITOPTATUBHBIX BUOCEHCOPOB
HA OCHOBE ITOBEPXHOCTHOI'O TINTASMOHHOI'O PE3OHAHCA

H. JI. Boimosuu', B. M. Kopcynckuii’, A. H. Kocozop’,
H. ®. Cmapooyo®, H. A. Asopckuii’

"MuctutyT kubdbepueruku um. B. M. I'mymikoBa HAH Ykpaunsl, npocn.Akagemuka I'mymkosa, 40,
03680, Kues, Tem. 38-044 5260128, dakc: 38-044 5261267, e-mail: d220@public.icyb.kiev.ua
Uucturyt onoxumun um. A. B. ITammaguna HAH Ykpaunsl, yi. JleontoBuua, 9, 01030,
Kues , Ten. 38-044 2294743, dakc: 38-044 2296365, e-mail: nstarodub@hotmail.com
30AO ”Ananutnpubop”, yiu. llyrtosa, 16, 03067, Kues,

Teir.38-044 4583093, dakc:38-044 4583093

AHHOTaALUA

IEPCITEKTUBBI CO3JJAHUA ITOPTATUBHBIX BUOCEHCOPOB
HA OCHOBE ITIOBEPXHOCTHOTI O ITNTABMOHHOI'O PE3OHAHCA

U. /1. Boiumosuu, B. M. Kopcynckuii, A. H. Kocozop, H. ®. Cmapoodyo, U. A. fsopckuii

ITpoananu3upoBaHbl CYIIECTBYIONINE TUITBI OUOCEHCOPOB HA OCHOBE TTOBEPXHOCTHOIO ILJIA3-
MonHHoro pe3oHanca (I1I1P). PaccMoTpeHbl nepcnekTuBhl co3aanus nopratuBHbx [1TTP-cenco-
POB, IPUTOJTHBIX ISl IIMPOKOTO UCTIOTB30BAHUS B OMOJIOTHH, METUITHE, CEThCKOM XO3SIHCTBE U
T.1., B TOM YHCIIE U B TTOJIEBBIX YCIOBUSX. [IpeiokeHo 1Ba KOHCTPYKTOPCKO-TEXHOTOTHYECKUX
BapuaHTa nocTpoeHus nopratuBHbIX [II1P-ceHCOpOB — ¢ MPSMOIUHEMHBIM U C BO3BPATHBIM
OTITORJIEKTPOHHBIMU KaHaJaMHu. PaccMOTpeHbI 35ieMeHTHas 0a3a M 0COOEHHOCTH paboThI yKa-
3aHHBIX CEHCOPOB. [T JabHENIIero pacumpeHns TeXHUIECKUX U (PYHKIIMOHATIBHBIX BO3MOXK-
Hoctell mopratuBHbIX [IT1P-ceHcopoB mpemiaraeTcst UCMOAB30BATh 3JIEKTPOHHBIE METO/IbI TTPHU-
eMa 1 00pabOTKU ABYMEPHBIX MOTOKOB MH(pOPMAIIHH.

KuroueBblie ciioBa: mOBEpXHOCTHBIN TIa3MOHHBIN pe3onaHc, [TTTP-cencop

© W. 1. BoittoBnu, B. M. Kopcynckuii, A. H. Kocorop,
H. ®. Crapony6, 1. A. SABopckuii, 2005



N. [1. Boiirosuu, B. M. Kopcynckuit, A. H. Kocorop, H. ®. Ctapony0, U. A. SIBopckuii

HNEPCITEKTUBU CTBOPEHHS ITOPTATUBHUX BIOCEHCOPIB
HA OCHOBI ITOBEPXHEBOT O INIABMOHHOI'O PE3BOHAHCY

1. /1. Boiimosuu, B. M. Kopcyucokuii, O. M. Kocozop, M. @. Cmapodyo, 1. O. Asopcexuii

[IpoananizoBaHi iCHy0Yi TUITH 010CEHCOPIB HA OCHOBI MTOBEPXHEBOTO IJIA3MOHHOTO PE30HAHCY
(TTITP). Po3rnsiHyTO mepcrneKTuBH cTBOpeHHs nmopratuBHux [1TTP-ceHcopiB, mpuaaTHUX IS M-
POKOTO BUKOPHUCTAHHS B 010JIOTI, MEIUIINHI, CUITb.CBKOMY T'OCITO/IAPCTBI, TOIIO, B TOMY YHCII 1 B
MOJIOBUX YMOBaxX. 3alpoONOHOBAHO JBa KOHCTPYKTOPCHKO-TEXHOJIOTIUHUX BapiaHTH MOOYI0BU
noptatuBHuX [TTTP-ceHCOpiB — 3 MPSAMOTIHIHHUM 1 31 3BOPOTHUM ONITOCIEKTPOHHUMHU KaHAIAMH.
PosrisHyTi efleMeHTHa 0a3a Ta 0COOIMBOCTI pOOOTH BKa3aHUX CEHCOPIB. IS MOJAJBIIOTO PO3-
IMIMPEHHS TEXHIYHUX 1 PYHKIIOHATRHUX MoinBocTel mopratuBHux [1ITP-cencopiB nependayua-
€THCSI BUKOPUCTATH €JICKTPOHHI METOAM IPHIOMY i 0OpOOKHM TBOXBUMIPHUX IMMOTOKIB iHpOpMATIii.

KumiouoBi ciioBa: moBepxHeBui m1a3sMoHHUN pe3oHaHc, ITTTP-cencop

Summary

PERSPECTIVES FOR DEVELOPMENT OF PORTABLE BIOSENSORS
BASED ON SURFACE PLASMON RESONANCE

1. D. Voytovych, V. M. Korsunsky, A. N. Kosogor, M. F. Starodub, 1. O. Javorskiy

Based on surface plasmon resonance (SPR), existing types of biosensors were analyzed. Port-
able SPR sensors suitable to be widely used in biology, medicine, agriculture, in field conditions
and so forth, were studied. There were offered two design solutions of portable SPR sensors —
with rectilineal and return optoelectronic channels. Elements and specifics of the sensors’ opera-
tions were studied. To extend further technical and operational capacities of the portable SPR
sensors it is proposed to use electronic techniques to receive and process two-dimensional infor-
mation flows.

Keywords: Surface Plasmon Resonance, SPR-sensor
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JOCZKEHHSA HAITIBITPOBIIHUKOBUX CTPYKTYP
JJIA PO3POBKU pH-YYTJ/INUBUX ITOJBOBUX TPAH3UCTOPIB

C. B. Ilauxoecokuit™?, O. B. ®@ponoé’, O. A. llyrvea’,
O. I1. Conoamcin’, C. B. /[310e6uu’

'THCTUTYT MOJeKyasapHOI 6iomorii 1 renetuxku Harionanpuoi Akagemii Hayk Ykpainu,
ByJ1. 3abomnoTHoro, 150, Kuie 03143, Ykpaina, tei.: 044 526 07 49, dakc: 044 526 07 59,
E-mail: dzyad@yahoo.com
2MMomitexuiunnit Incturyt Mm.Moupeans, Kpebek, Kanana
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AHoTauisn

JOCIIIKEHHS HATTIBITPOBITHUKOBUX CTPYKTYP JJ51 PO3POBKU pH-YYT/INBUX
IMOJbOBUX TPAH3UCTOPIB

C. B. Ilauykoscovkuit, O. B. @ponos, O. A. llyavea, O. I1. Conoamxin, C. B. /[3a0e6uu

B po0GoTi mocmimkeno pH-4yTIuBicTh, CTAOUIBHICTL Ta Apeid HaIIBIPOBIAHUKOBUX CTPYK-
TYp 3 PI3HOIO KUIBKICTIO Ta TUIIOM TTOBEPXHEBOTO JIieJICKTPUKA Ta ONTHUMI30BAHO iX apamMeTpH
JUTSl CTBOpPeHHST pH-uyTIMBUX MOJILOBHUX TpaH3uCTOPiB. Kpa pe3ynbraTtu Oyau OTpUMaHi IS
JIBOLIAPOBOTO [IENEKTPUKA, 10 CKIanaeThes 3 Si0,1 Si,N , SKuii 1 3anponoHoBaHo 11t po3po6-
K1 pH-4yTIMBUX MOJBOBUX TpaH3UCTOPiB. Kpalli XapakTepucTUKH IEMOHCTPYBAIH TIEPETBO-
proBaui, BurorosieHi B H/II “Mikponpmran” (Kui, Ykpaina).

Kuarouogi cioBa: pH-uyTnuBi monboBi TpaH3ucTOpH, 610CEHCOPH, HATIBIIPOBITHUKOBI CTPYK-
TypH, TI€TEKTPHUK.

Abstract

INVESTIGATION OF SEMICONDUCTORS STRUCTURES FOR DEVELOPMENT OF pH-
SENSITIVE FIELD EFFECT TRANSISTORS

S. V. Patskovsky, O. V. Frolov, O. A. Shul’ga, O. P. Soldatkin, S. V. Dzyadevych

PH-sensitivity, stability and drift of semiconductors structures with various quality and type
of surface dielectric layer have been investigated. Their parameters for creation of pH-sensitive
field effect transistors were optimised. The best results were obtained for two-layer structure of
dielectric that consists of SiO,and Si,N,. These structures were proposed for development of pH-
sensitive field effect transistors. The best characteristics were shown by transducers created at
R&D Institute “Microdevice” (Kiev, Ukraine).

Keywords: pH-sensitive field effect transistors, biosensors, semiconductors structures,
dielectric.

© C. B. ITaukoscekuii, O. B. @ponos, O. A. llynsra,
O. I1. Conpgatkin, C. B. A3saesuu, 2005



AHHOTALUA

NCCIEJOBAHMUME IMTOJYITPOBOJAHUKOBBIX CTPYKTYP UISI PASPABOTKU
pH-HYCTBUTEJIbHBIX ITOJEBBIX TPAH3UCTOPOB

C. B. Ilaukoeckuit, O. B. @ponos, A. A. llynvea, A. Il. Conoamkun, C. B. /[3a0e6uu

B pabote uccienoBanbsl pH-4yCTBUTENBHOCTD M Apel( MOITYNPOBOAHUKOBBIX CTPYKTYD 3
Pa3IUYHBIM KOJIMYECTBOM U THIIOM ITOBEPXHOCTHOI'O AMIICKTPUKA M ONTHMH3UPOBAHBI UX I1a-
paMeTpsl JuIsi co3nanusi pH-4yCTBUTENbHBIX MOJIEBBIX TPAH3UCTOPOB. Jlyuline pe3ylbTaThl
OBLIM IOJIyY€EHBI Ul IBYXCIOMHOTO IU3JIEKTPUKA, KOTOPBIA coctosan u3 SiO, u Si,N,, KoTopbIii
U MIPEITIOKEHO AT pa3paboTku pH-4yCTBUTEIBHBIX MOJIEBBIX TPAH3UCTOPOB. JlyuIe xapakTe-
PUCTKH TIPOJEMOHCTPUPOBAIN MpeoOpa3oBarenu, uarorosinenusie B HUM “Muxponpubop”
(Kues, Ykpauna).

KiroueBnle ciioBa: pH-‘-IYCTBI/ITeJ'IBHBIe IIOJIEBBIC TPAH3UCTOPHI, 6I/IOC€HCOpI)I, ITOJIYITPOBOI-
HUKOBBIC CTPYKTYPbI, AUIJICKTPHUK.
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TEH30METPUYHI XAPAKTEPUCTUKHU MIKPOKPUCTAJIIB
KPEMHIIO ITPU KPIOT'EHHUX TEMIIEPATYPAX

A. O. Jpyoscunin, I. U. Map’amoea, O. I1. Kympaxos, I. B. Ilagnoecuxuii

HY “JIpBiBchka nomitexnika”, HJLL “Kpucran”, Byn. Kotnsapescekoro, 1, JIsBiB, 79013
Tel.: +38 0322 721632, daxc: +38 0322 742164, e-mail: druzh@polynet.lviv.ua

AHoTauisn

TEH3OMETPUYHI XAPAKTEPUCTUKU MIKPOKPUCTAJIIB KPEMHIIO
IMPU KPIOT'EHHUX TEMIIEPATYPAX

A. O. JIpyacunin, I. H. Map’amosa, O. I1. Kympaxos, I. B. ITagnoecokuii

s cTBOpeHHS ceHcopiB aedopMmaliii, mpare3gaTHUX MPHU KPIOTEHHUX TeMIlepaTypax, TOCIi-
JUKEHO TEH30METPUUHI XapaKTEPUCTUKU JIETOBaHUX O0poM HuUTKomnoaiOHux kpucraiis (HK) Si
p-THIY, 3aKPITUIEHUX Ha MPYXHUX €JIEeMEHTaX, BATOTOBJICHUX 31 CTali, TpH (PIKCOBAHUX TEMIIe-
patypax 4,2, 771 300 K. IIoka3aHo, 1o TepmiuHa aedopmalisi, sKka BHHUKA€E€ BHACIIAOK Pi3HUIII
koe(imieHTiB TepMiuHOTO po3mupeHHs (KTP) kpemHiro 1 MaTepiany Ipy>KHOI'O elleMeHTa (cTati)
MPU 3aKPITUICHHI KpUCTalia Ha Oaslli, Ay’Ke CHIIBHO BIUTMBAE HA TCH30METPUYHI XapaKTEPUCTHKU
KPUCTAIIB KPEMHII0, OCOOJMBO IIPH KPIOTEHHUX TeMmIlepatypax. Lle HeoOXiTHO BpaxOByBaTH
IIPH PO3POOII CEHCOPIB Ha OCHOBI MIKPOKPHCTAJIB Si Il BUMIproBaHHS AedopMalliii B KOHC-
TPYKILisSIX, BATOTOBJIEHUX 3 Pi3HUX MaTepianis. [Tokasano, mo HK Si p-tuny 3 p, . =0,010 Omxcm
3 KOHIICHTpAaIli€r0 00py MOOIU3y Mepexoay MeTaa-dieICKTPUK 3 METAJICBOro OOKY 3 KoedillieH-
TOM TeH3ouyTiuBocTi K, =-1020 npu nedopmanii CTUCKY HaiOLIbII IPUIATHI 17 CTBOPEHHS
CeHCOPIB ehopMalrii i1 KpIOTeHHUX TeMIlepaTyp, 30kpema yist 4,2 K. [11s cTBOpeHHsI CEHCOPIB
nedopmaltii it TeMnepaTypu piakoro azory Haibutbm npuaathi HK p-Sis p,  =0,025 Omxcem
3 KOe(IlleHTOM TeH304yTIMBOCTI K =263.

KurouoBi ciioBa: kxpeMHill, HUTKOITO/IIOHI KPUCTAIIM, KPIOTEHHI TEMITEpaTypH, CEHCOPH JIe-
¢dbopmariii, M’ €30pe3UCTUBHUM.

© A. O. Ipyxwunin, I. 1. Map’amosa, O. I1. Kyrpakos, 1. B. ITaBnoscskuii, 2005



A. O. Ipyxusin, I. 1. Map’smoBa, O. I1. Kyrpakos, 1. B. ITaBroBchkHit

The summary

PIEZORESITIVE CHARACTERISTICS OF SILICON MICROCRYSTALS
AT CRYOGENIC TEMPERATURES

A. A. Druzhinin, I. I. Maryamova, O. P. Kutrakov, 1. V. Pavlovskyy

To create strain sensors operating at cryogenic temperatures piezoresistive characteristics of
boron doped p-type Si whiskers, mounted on spring elements fabricated of steel, were studied at
fixed temperatures 4.2, 77 and 300 K. It was shown that the effect of thermal strain that appears
due to the difference between thermal expansion coefficients of silicon and material of the spring
element (steel), when the crystals are mounted on the beam, on the piezoresistive characteristics
of silicon crystals is very strong, especially at cryogenic temperatures. This fact should be ac-
counted to develop sensors for strain measurements of constructions, fabricated from different
materials. P-type Si whiskers with p, . -=0.010 Ohmxcm with boron concentration near metal-
insulator transition (MIT) from the metallic side of MIT with gauge factor GF,, =-1020 at the
compressive strain are most suitable to create strain sensors for cryogenic temperatures, particu-
larly, for 4.2 K. To create strain sensors for the temperature of liquid nitrogen the most suitable
are p-Si whiskers with p, . =0.025 Ohmxcm with gauge factor GF,,, =263.

Key words: silicon, whiskers, cryogenic temperatures, strain sensor, piezoresistive.

AHHOTaALUA

TEH3OMETPUYECKUE XAPAKTEPUCTUKU MUKPOKPUCTAJIJIOB KPEMHMUS
NP1 KPUOT'EHHBIX TEMITEPATYPAX

A. A. JIpyscunun, U. U. Mapvamosa, A. Il. Kympaxos, H. B. Ilasnoseckuii

st coznanust ceHcopoB aeopmaliii, paboTOCIOCOOHBIX TPU KPUOTEHHBIX TEMIIEpaTypax,
MCCIIEeIOBAHBI TEH30METPUUECKUE XAPAKTEPUCTUKH JIETMPOBAHHBIX OOPOM HUTEBUIHBIX KPHUC-
tasutoB (HK) Si p-Tumna, 3akpermieHHbIX HA YIIPYTUX 3JIEMEHTAX, M3TOTOBJIICHHBIX U3 CTANIA, TIPU
ukcupoanupix Temmepatypax 4,2, 77 u 300 K. IToka3aHo, 4yTo TepMudeckas aehopmaius,
KOTOpAasi BOSHUKAET B pe3yIbTaTe pa3Iuuus KO3(QOUITMEHTOB TEPMHUECKOTO PACIIUPEHHS KPEM-
HUSI M MaTepuaja YIpyroro 3jeMeHTa (CTajau) MpHU 3aKPEeIUIeHNH KpHUcTajla Ha Oalike, OYeHb
CUJILHO BJIMSET HA TEH30METPHUYECKUE XaPAKTEPUCTHKH KPUCTAJIIOB KPEMHHS, OCOOEHHO TpHU
KPUOTEHHBIX TEMIIEpATypax. ITO HEOOXOUMO YUUTHIBATH MPH pa3pabOTKe CEHCOPOB HA OCHOBE
MUKPOKPHUCTAILIOB Si 1711 U3MePeHUs IehopMaliiii B KOHCTPYKIUSIX, N3TOTOBJICHHBIX U3 PA3HBIX
martepuanos. [Tokasano, yro HK Si p-tuna ¢ p,,, =0,010 OmxcM ¢ koHIEHTpalmeli 60pa BOIM3U
repexo/ia MeTauI-IU3JIEKTPUK C METAJJIMYECKON CTOPOHBI ¢ KO3(PPUIIMEHTOM TEH30UYyBCTBHU-
tenbHOCTH K, ,, =—1020 mpu repopmannn cxaTust Hanboee MPUrOIHBI [UIsl CO3/IaHMsl CEHCOPOB
nedopManuu st KpHOTEHHBIX TeMIepaTyp, B yactHocTd, st 4,2 K. JIns co3anust CEeHCOpOB
nedbopMmanuu sl TEMOepaTrypbl XKUJAKOTO azora Haubosiee mpurogusl HK p-Si ¢

P30 =0,025 OmxeM ¢ KodhGUIMEHTOM TEH304yBCTBUTENbHOCTH K, =263.

KiroueBble ciioBa: KpeMHHI, HUTEBU/IHBIE KPUCTAIUIBI, KPUOTEHHbBIC TEMIIEPATypPhl, CEHCOP
nedopMaIyu, Mbe30PE3UCTUBHBIN.
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MIKPOCWUCTEMHI TEXHOJTOTII

MICROSYSTEMS TECHNOLOGIES

YK 546.682.86:548+621.382.61

TEXHOJOI'TYHI OCOBJIMBOCTI ®OPMYBAHHA CEHCOPIB
VIbTPA®IOJIETOBOI'O BUITPOMIHIOBAHHSA HA OCHOBI
I'ETEPOCTPYKTYPU GaSe-GaN

I1. H. Cmaxipa, 3. A. llanopa, B. B. Yepnax

Hamionaneauii yHiBepcuteT “JIbBiBChbKa MOJIITEXHIKA”,
kadenpa eneKTpoHHUX Ipriaiis, Byia. C.bannepu, 12, JIbBiB, 79013
ten.: 8-(032)-258-26-03
e-mail:stakhira@polynet.lviv.ua

AHoTauisn

TEXHOJOI'TYHI OCOBJINBOCTI ®OPMYBAHHSA CEHCOPIB YVJIbTPA®IOJETOBOI'O
BUITPOMIHIOBAHHS HA OCHOBI 'ETEPOCTPYKTYPH GaSe-GaN

II. H. Cmaxipa, 3. A. landpa, B. B. Yepnax

3anpoIroHOBaHUH MeTO 1 I0HHOTO po3muieHHs GaAs a amiauHiil atMocdepi, 1110 BinOyBa€eTh-
Csl B CXPEIICHUX eJIEKTPUYHOMY i MATHITHOMY IOJISAX JUIsl POpMYBaHHS HITPHUIO-TATIEBUX CTPYK-
Typ Ha migknaam GaSe, 3 METOO CTBOPEHHS CEHCOPIB YIbTPa(ioleTOBOI0 BUIIPOMIHIOBAHHS.
IIpoBeaeHO onTHMI3ALIIO JTIHIMHUX PO3MIPIB peakTOpa 3 METOI OTPUMAHHS OJTHOPIIHHUX ILIIBOK
HITpuay ramwo. Pesynmbraté peHTreHoda3oBoro aHamizy rerepoctpykrypu GaSe-GaN Bkasy-
FOTh Ha IPUCYTHICTH MOJIKPUCTAIIYHOI IUIBKU I'eKCAarOHAIBHOIO HITPHAY rajilo Ha IOBEPXHI
3pa3kiB. 30KpemMa, Ha qudpakTorpamax npucyTHs jgiHig (110), o Biamosigae rekcaroHaJIbHOMY
GaN. BuBueHO KaTOIOIIOMIHECIIEHTHI BIaCTUBOCTI rerepoctpykrypu GaSe-GaN.

KurouoBi ciioBa: rerepoctpykrypa, GaSe, GaN, peHTreHoda3oBuii aHami3, KaTOI0TIOMIHIC-
LIECHIA

© I1. M. Craxipa, 3. A. Illanapa, B. B. Uepnak, 2005



I1. 1. Craxipa, 3. A. lllanapa, B. B. Uepmak

The summary

TECHNOLOGICAL ASPECTS OF ULTRAVIOLET RADIATION SENSORS FORMATION
ON THE BASE OF HETEROSTRUCTURE GaSe-GaN

P.Y. Stakhira, Z. A. Shandra, V. V. Cherpak

The technique of GaAs ionic sputtering in the ammonia environment using crossed electrical
and magnetic fields for gallium nitride structures formation on the GaSe substrates, with an aim
to create sensors of ultraviolet radiation, is proposed. The optimization of reactor linear dimen-
sions resulting in homogenous gallium nitride films production have been performed. The results
of X-ray phase analysis of GaSe GaN heterostructures revealed polycrystalline hexagonal gal-
lium nitride film on the samples surface. In particular the (110) plane peak is present at the pat-
terns which corresponds to hexagonal GaN. The cathodoluminescent properties of GaSe GaN
heterostructures have been studied.

Keywords: Heterostructure, GaSe, GaN, X-rey diffraction measurements,
cathodoluminescence.

AHHOTaALUA

TEXHOJOTMYECKHUE OCOBEHHOCTU ®OPMUPOBAHNA CEHCOPOB
YIBTPA®HUOJIETOBOI'O U3JIYYEHUA HA OCHOBE 'ETEPOCTPYKTYPbI GaSe-GaN

II. . Cmaxupa, 3. A. lanopa, B. B. Yepnax

ITpemnoxxen MeTo1 HOHHOTO pacibuieHHs GaAs B aTMochepe aMMHUaKa, OCYIIECTBIISTFOIIMIACS
B CKPEIIEHHBIX IEKTPUICCKOM U MATHUTHOM TOJISIX /TSl (GOPMUPOBAHMS HUTPUIO- TAILTUEBBIX
CTPYKTYp Ha momiioxke GaSe, ¢ 11e1b10 GOpPMUPOBAHUS CEHCOPOB YIbTPadioeTOBOTO H3JTyUe-
Hus. [IpoBeneHa onTUMM3AIINS JTUHEHHBIX Pa3MEPOB peaKkTopa C LEIbI0 MOJTYYSHHUS OTHOPO/I-
HBIX IJICHOK HUTPHUAA rajlius. Pe3ynbraThl peHTreH0()a30BOro aHaanusa rerepocTpykTypsl GaSe
GaN yka3bIBalOT Ha NMPUCYTCTBUE MOJTMKPUCTAIUIMNICCKON TUIEHKH T'eKCaroHaJIbHOT'O HUTPHUIA
rajuiisl Ha MOBEpXHOCTH 00pasioB. B wactHocTH, Ha mudpakTorpaMmax MpUCYTCTBYET JTUHUS
(110), cooTBeTcTByIOMIas rekcaronaabHoMy GaN. M3ydeHbl KaTOI0TIOMUHECIICHTHBIEC CBOMCTBA
rerepoctpykTypbl GaSe GaN.

KmoueBble ciioBa: rerepoctpykTypa, GaSe, GaN, peHTreHo(ha30BbIi aHAIIN3, KATOIOJTFOMHU-
HHUCHCHIIUA.
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Vapor Phase Detection of a Narcotic Using Surface
Acoustic Wave Immunoassay Sensors
Stubbs D.D., LeeS.—H., Hunt W.D.

On page(s): 335-339

Abstract

Currently, the narcotic sniffing dog remains the most
accurate, reliable, and widely used sensing technology
in the war on drugs. However, recent studies done at
the Institute for Biological Detection Systems at Au-
burn University, Auburn, AL, have shown that in the
presence of extraneous odors (nontarget odors), these
animals show a higher propensity for so-called false
alarms. For this reason, there have been an increasing
demand for a portable, highly specific vapor-sensing
device capable of distinguishing a target vapor signa-
ture in a complex odor. In this paper, we present the
results of a series of experiments demonstrating real-
time vapor phase detection of cocaine molecules. A
distinctive response or signature was observed under
laboratory conditions, where the cocaine vapors were
presented using an INEL vapor generator and under
“field” conditions facilitated by the Georgia Bureau of
Investigation Crime Lab. For these experiments, the
sensor component was an ST-X quartz resonator with
a center frequency of approximately 250-MHz. anti-
benzoylecgonine (anti-BZE) antibodies are attached to
the electrodes on the device surface via a protein-A
cross linker. We observed a large transient frequency
shift accompanied by baseline shift with the anti-BZE
coated sensor. After repeated experiments and the use
of numerous controls, we believe that we have
achieved real-time molecular recognition of cocaine
molecules.

Si-Based Sensor for Virus Detection
Balasubramanian A., Bhuva B., Mernaugh R.,
Haselton F.R.

On page(s): 340-344

Abstract

This paper describes the development of a sensor for
the detection of viruses. The detection scheme uses
sense and dummy capacitors and a sense amplifier cir-
cuit to compare capacitance values. The presence of
sufficient biological material within the sense capaci-
tor alters the sense amplifier output. This promising
approach has the potential to more rapidly test for the
presence of virus using an IC platform.

Design of a Subcutaneous Implantable Biochip for
Monitoring of Glucose and Lactate

Guiseppi-Elie A., Brahim S., Slaughter G.,
Ward K.R.

On page(s): 345-355

Abstract

The design, fabrication, and in-vitro evaluation of an
amperometric biochip that is designed for the continu-
ous in vivo monitoring of physiological analytes is de-
scribed. The 2x4x0.5 mm biochip contains two plati-
num working enzyme electrodes that adopt the micro-
disc array design to minimize diffusional limitations
associated with enzyme kinetics. This configuration
permits either dual analyte sensing or a differential re-
sponse analytical methodology during amperometric
detection of a single analyte. The working enzyme elec-
trodes are complemented by a large area platinized
platinum counter electrode and a silver reference elec-
trode. The biorecognition layer of the working elec-
trodes was fabricated from around 1.0-mm-thick com-
posite membrane of principally tetraethylene glycol
(TEGDA) cross-linked poly(2-hydroxyethyl methacr-
ylate) that also contained a derivatized polypyrrole
component and a biomimetic methacrylate component
with pendant phosphorylcholine groups. These two
additional components were introduced to provide in-
terference screening and in vivo biocompatibility, re-
spectively. This composite membrane was used to im-
mobilize glucose oxidase and lactate oxidase onto both
planar and microdisc array electrode designs, which
were then used to assay for in vitro glucose and lactate,
respectively. The glucose biosensor exhibited a dynam-
ic linear range of 0.10-13.0 mM glucose with a re-
sponse time (z,,) of 50 s. The immobilized glucose oxi-
dase within the hydrogel yielded a K o) of 35 mM,
not significantly different from that for the native, so-
lution-borne enzyme (33 mM). The microdisc array bi-
osensor displayed linearity for assayed lactate up to 90
mM, which represented a 30-fold increase in linear dy-
namic lactate range compared to the biosensor with
the planar electrode configuration. Preliminary in vit-
ro operational stability tests performed with the
microdisc array lactate biosensor demonstrated reten-
tion of 80% initial biosensor response after five days of
continuous operation in buffer under physiologic con-
ditions of pH and temperature.
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A Kinetic Study of Analyte-Receptor Binding and
Dissociation for Surface Plasmon Resonance Biosen-
sors Applications

Ramakrishnan A., TanY., Sadana A.

On page(s): 356-364

Abstract

A fractal analysis, which takes into account the effect
of surface heterogeneity brought about by ligand im-
mobilization on the reaction kinetics in surface plas-
mon resonance (SPR) biosensors, is presented. The
binding and dissociation of estrogen receptors (ERs),
ERa and ERa and ERb, in solution to different ligands
immobilized on the SPR biosensor is analyzed within
the fractal framework. The heterogeneity on the bio-
sensor surface is made quantitative by using a single
number, the fractal dimension D, The analysis pro-
vides physical insights into the binding of these recep-
tors to different ligands and compounds, particularly
the endocrine disrupting compounds (EDCs). These
EDC:s have deleterious effects on humans and on wild-
life. Single- and dual-fractal models were employed to
fit the ER-binding data obtained from the literature.
Values of the binding and dissociation rate coefficient
and fractal dimensions were obtained from a regres-
sion analysis provided by Corel Quattro Pro, 8.0. Val-
ues for the affinity K (= k/ k,) were also calculated.
This provides us with some extra flexibility in design-
ing biomolecular assays. The analysis should provide
further information on the mode of action and interac-
tion of EDCs with the ERs. This would help in the de-
sign of agents and modulators against these EDCs.

Fiber-Optic Hydrogen Peroxide Nanosensor
DelVillar I., Matias I.R., Arregui F.J.,
Claus R.O.

On page(s): 365-371

Abstract

A fiber-optic sensor sensitive to hydrogen peroxide has
been designed based on the electrostatic layer-by-layer
self-assembly method. Meldola’s blue and a catalyst
hemin have been deposited in a polymeric structure
formed by PAH+ and PAA". The concentrations that
can be detected range at least between107and 10! M,
and recovery of the sensor after introduction in a re-
ductive agent has been proved successfully. Some rules
for estimation of the refractive index of the material
deposited and the thickness of bilayers are also given.
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Integrated Inductive Sensors for the Detection of
Magnetic Microparticles
Baglio S., Castorina S., Savalli N.

On page(s): 372-384

Abstract

In this paper, we deal with novel inductive microsen-
sors, realized by using standard CMOS microelectron-
ic technologies, for the detection of small amounts of
magnetic beads that are placed in selected regions over
the surface of the microsensor. The sensor proposed
here represents a step toward the development of inte-
grated inductive biosensors for application in the area
of magnetic immunoassay where magnetic markers,
carrying specific antibodies that selectively bind to the
cells or molecules to be detected, are used; the measure-
ment of the analyte concentration is therefore accom-
plished by determining the concentration of magnetic
particles tied to it. A planar differential transformer
structure is proposed here as part of the measurement
strategy. The analysis, simulation, and design of the
proposed device are reported, and its sensitivity to the
quantity of micromagnetic beads deposited over its
surface has been also demonstrated through experi-
ments.

Gas-Sensing Properties of Catalytically Modified WO,
With Copper and Vanadium for NH,Detection
Jimnez I., Villa A., Calveras A.C., Morante J.R.

On page(s): 385-391

Abstract

Ammonia gas detection by pure and catalytically mod-
ified WO,-based gas sensors was analyzed. Sensor re-
sponse of pure tungsten oxide to NH, was unsatisfac-
tory, probably due to the unselective oxidation of am-
monia into NO_. Copper and vanadium were intro-
duced in different concentrations and the resulting
material was annealed at different temperatures in or-
der to improve the sensing properties for NH, detec-
tion. The introduction of Cu and V as catalytic addi-
tives improved the sensor response to NH,. Possible
reaction mechanisms of NH, over these materials are
discussed. Sensor responses to other gases like NO, or
CO and interference of humidity on ammonia detec-
tion were also analyzed so as to choose the best sensing
element.
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Application of Some Recently Synthesized 9, 10-
Anthraquinone Derivatives as New Class of Ionophores
Responsive to Lead (II) Ion

Barzegar M., Mousavi M.F., Khajehsharifi H.,
Shamsipur M., Sharghi H.

On page(s): 392-397

Abstract

Lead-selective solvent polymeric membrane elec-
trodes, based on some recently synthesized 9, 10-an-
thraquinone derivatives, are described. The electrode
exhibits a good Nernstian response for Pb (II) ions
over a wide concentration range of 1.0x10°-1.0x102 M
with a slope of 28.9 mV decade ~!. The potential-pH
profile of membrane based on 1-hydroxy-2-({2-[2-(2-
hydroxyethoxy)ethoxy]ethoxy}methyl)anthra-9, 10-
quinone (A,) demonstrated a lack of H* interference
within a wide pH range (1.5-6.8). The detection limit is
6.7x107 M. The developed sensor has a very short re-
sponse time (2.0 s), and it can be used as a working
electrode in a flow injection system. The lifetime of the
proposed sensor is 120 days (without any considerable
divergence in potentials) with good reproducibility
(SD= 0.1 mV). The proposed sensor revealed good
selectivity for Pb (IT) over a wide variety of other metal
ions. It can be used as an indicator electrode in the po-
tentiometric titration of lead ions, with EDTA,
oxalate, chromate, and hydroxide ions, and in direct
determination of lead in a wastewater sample.

Preparation of Ferroelectric Ba(Ti,,.Sn, .
Films by Metal-Organic Decomposition
Miyamoto T., Murakami S., Inoue K., Suzuki
Y., Nomura T., Popovici D., Noda M.,
Okuyama M.

On page(s): 398-402

Abstract

Ferroelectric Ba(Ti, ,Sn ,,)O, (BTS, /) thin film is new-
ly prepared on the Pt/Ti/SiO,/Si substrate by metal-or-
ganic decomposition. The firing condition is deter-
mined by thermogravimetric and differential thermal
analysis. The BTS ; thin film with a flat surface and
uniform thickness is obtained by spin coating in N, at-
mosphere that avoids moisture. The BTS . film has a
perovskite phase and a preferential [110] texture. It is
also found that the crystalline structure is cubic at 24
°C with a lattice constant of 4.01 E, and a grain size of
about 30 nm was estimated by Scherrer equation and
SEM image. From P-E hysteresis loop at 20 °C, the
polarization at E=0 and the electric field at P=0 are
found to be 1.07 mC/cm? and 24.0 kV/cm, respectively.
It is observed that the dielectric constant decreases
monotonously from about 830 to 630 with increasing
temperature ranging from 20°C to 50°C. Finally, it is

)O, Thin

found that the BTS thin film shows a sufficient ferro-
electricity and is an attractive material for functional
ferroelectric devices, such as thermal-type infrared sen-
SOTS.

An Interface Circuit for Measuring Capacitance
Changes Based Upon Capacitance-to-Duty Cycle
(CDC) Converter

Ignjatovic Z., Bocko M.F.

On page(s): 403-410

Abstract

We present a direct-to-digital capacitive sensor read-
out circuit that converts capacitance changes of a sen-
sor element to changes of the duty cycle of a square-
wave oscillator, which, in turn, is converted to a digital
output by a counter. The readout circuit resembles a
single-slope analog-to-digital converter structure.
There are several advantages of this readout scheme.
First, due to its simplicity and low number of compo-
nents, the power consumption of the circuit is expected
to be significantly smaller than in similar digital read-
out designs. Furthermore, linearization of the output
may be achieved using an EEPROM lookup table.
Another advantage is the possibility of performing
adaptive measurements where the sensor resolution
and bandwidth may be changed via the readout circuit
software. Finally, we present a theory of the adaptive
measurement and an analysis of the design tradeoffs.
The capacitance-to-duty cycle readout circuit may
achieve large bandwidth and high resolution in a mod-
ern low-voltage, low-power CMOS implementation.
The performance of a prototype readout circuit built
from discrete components is 13-bit effective resolution
with a 1-kHz bandwidth.

Design and Analysis of an Integrated Optical Sensor
for Scanning Force Microscopies
Kocabas C., Aydinli A.

On page(s): 411-418

Abstract

In this paper, a novel probe for displacement sensing
will be introduced. It is based on a conventional GaAs
cantilever, integrated with a Bragg grating as a photo-
elastic strain sensor. The deflection of the cantilever is
measured directly from the intensity modulation of the
reflected light. The principle of the experimental setup
and the sensor, as well as the theoretical investigation
of the force and displacement sensitivity of the probe,
is presented. Finite-element method simulations were
performed to get the optimum sensor design. Transfer
matrix method simulation of the waveguide grating

89



Sensor Electronics and Microsystem Technologies. 3/2005

have been described in detail. In order to enhance the
sensitivity, different types of grating structures are dis-
cussed. Using this new design, it should be possible to
achieve sensitivities, defined as the fractional change in
detected optical power per unit displacement of the
cantilever, as high as 10~ E'of cantilever deflection.

Packaging Methods of Fiber-Bragg Grating Sensors in
Civil Structure Applications
Lin Y.B., Chang K.C., ChernJ.C., Wang L.A.

On page(s): 419-424

Abstract

Fiber-Bragg grating (FBG) sensors made on bare fib-
ers are easily damaged when handled improperly dur-
ing and after fabrication. As a protection from such
damage, a novel technique for protecting and packag-
ing FBG sensors has been developed and is presented
in this paper. To characterize the strain transmission
efficiency of the packaged FBG sensors, an analytical
finite-element method is used, and the results are com-
pared with the experiments. It is observed that the
thickness and Young’s moduli of glues have little influ-
ence on the strain transmission, especially when the
thickness of the glue is less than the diameter of an op-
tical fiber. However, recoating and steel-tube packag-
ing will markedly affect the strain transmission rate.
The strain transmission rates decrease with the in-
crease in thickness of the packaging material. Also, the
aging problem of the polymide or acrylate coating and
epoxy glue must be considered, since the service life of
most structures is usually designed for more than 50
years. The metallic recoated FBG sensor developed in
this research uses different approaches, such as low-
temperature solder welding, which shows no aging
problem, to install the sensors in the structures. Based
on the simulated and experimental results, the nickel
recoating method is shown to have good strain trans-
mission efficiency compared with other packaging
methods.

A 0-Phase Circuit for QCM-Based Measurements in
Highly Viscous Liquid Environments
Avramov [.D.

On page(s): 425-432

Abstract

Currently, the series resonant frequency /. and the mo-
tional resistance Rm of liquid loaded quartz crystal
microbalance (QCM) sensors are extracted either di-
rectly, through network analyzer (NWA) impedance
measurements, or from QCM-stabilized oscillator cir-
cuits. Both methods have serious drawbacks that may
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affect measurement accuracy, especially if the sensor is
operated under highly viscous load conditions and Rm
exceeds 1kW. This paper presents a simple passive low-
loss impedance transformation LC network which
greatly reduces additional electrical loading of the
QCM by the measurement system or sensor electronics
and maintains a symmetric resonance and a steep 0-
phase crossing at f,, even if Rm increases by several or-
ders of magnitude as a result of liquid loading. A sim-
ple S2/ transmission measurement allows direct f
reading at the O-phase frequency, while Rm is obtained
from the circuit loss at /. Circuit operation was veri-
fied at 9 MHz by QCM measurements in a liquid with
known density and viscosity. The agreement between
predicted and experimental data, which was obtained
by a temperature-controlled measurement, was within
1%, even in very high viscosity ranges in which Rm ex-
ceeds 10 kW.

Current Sensor in PCB Technology
Ripka P., KubikJ., Duffy M., Hurley W.G.,
Oapos Reilly S.

On page(s): 433-438

Abstract

A novel dc/ac current sensor works on the fluxgate
principle. The core in the form of a 7/10-mm ring made
of electrodeposited permalloy is sandwiched in the
middle of a printed circuit board (PCB), whereas the
sensor excitation winding is also integrated in the cop-
per layers of the PCB. To lower the sensor power con-
sumption, the excitation winding was tuned by a paral-
lel capacitor. The peak-peak/rms ratio of 5.2 was
achieved for the excitation frequency of 25 kHz. The
open-loop sensor has 100-mV/A sensitivity; the char-
acteristics have a linearity error of 10% and hysteresis
below 0.1% in the 1-A range.

Characterization of a 1x32 Element Metal-Semicon-
ductor—Metal Optoelectronic Mixer Array for FM/cw
LADAR

Ruff W.C., Aliberti K., Giza M., Shen H.,
Stann B., Stead M.

On page(s): 439-445

Abstract

We characterize a 1x32 element metal-semiconductor—
metal photodetector (MSM-PD) array utilized for op-
toelectronic mixing in an incoherent, amplitude-mod-
ulated laser detection and ranging (LADAR) system.
The MSM-PDs that make up the one-dimensional ar-
ray internally detect and down-convert light signals
that are amplitude modulated at ultrahigh frequency
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(UHF). Range information is contained in the low-fre-
quency mixing product derived by mixing a reference
UHF chirp with a detected, time-delayed UHF chirp.
When utilized in the LADAR System, the MSM-PDs
eliminate the need for wideband transimpedance am-
plifiers in the LADAR receiver. This, in turn, reduces
both the cost and complexity of the system. The bread-
board LADAR architecture and components are de-
scribed, and fundamental measurements and imagery
taken from the LADAR, using these unique MSM-
PDs, are also presented.

Combined Differential and Static Pressure Sensor
Based on a Double-Bridged Structure

Pedersen C., Jespersen S.T., Krogl.P.,
Christensen C., Thomsen E.V.

On page(s): 446-454

Abstract

A combined differential and static silicon microelec-
tromechanical system pressure sensor based on a dou-
ble piezoresistive Wheatstone bridge structure is pre-
sented. The developed sensor has a conventional (in-
ner) bridge on a micromachined diaphragm and a sec-
ondary (outer) bridge on the chip substrate. A novel
approach is demonstrated with a combined measure-
ment of outputs from the two bridges, which results in
a combined deduction of both differential and static
media pressure. Also following this new approach, a
significant improvement in differential pressure sensor
accuracy is achieved. Output from the two bridges de-
pends linearly on both differential and absolute (rela-
tive to atmospheric pressure) media pressure. Further-
more, the sensor stress distributions involved are stud-
ied by three-dimensional finite-element (FE) stress
analysis. Furthermore, the FE analysis evaluates cur-
rent and other potential piezoresistor positions on the
outer Wheatstone bridge.

A CMOS Floating-Gate Matrix Transform Imager
Bandyopadhyay A., Hasler P., Anderson D.

On page(s): 455-462

Abstract

A new transform imager technology and architecture
is introduced in this paper. This approach allows for
retina and higher-level bio-inspired computation in a
programmable architecture that still possesses similar
high-fill factor pixels of APS imagers. This imager is
capable of programmable matrix operations on the
image, where the image can be presented as either a full
matrix or using block matrix operations. Each pixel is
composed of a photodiode sensor element and a multi-

plier. The core imager performs computation at the
pixel plane but still holds to a fill factor greater than 46
%. The resulting data-flow architecture directly allows
computation of spatial transforms, motion computa-
tions, and stereo computations.

Discrimination Between Different Samples of Olive Oil
Using Variable Selection Techniques and Modified
Fuzzy Artmap Neural Networks

Brezmes J., Cabre P., Rojo S., Llobet E.,
Vilanova X., Correig X.

On page(s): 463-470

Abstract

An electronic nose for classification of olive oil sam-
ples is presented. Principal component analysis and a
modified fuzzy artmap neural network where applied
to data acquired from 12 sensors. A custom designed
variable selection technique was also used to boost
performance. Ten different samples of olive oils were
classified with 78% accuracy, and confusion occurred
mostly between similar olive oils. Defective samples
were separated from defect-free olive oil with 97% ac-
curacy. These results show that careful variable selec-
tion, coupled to a modified fuzzy artmap algorithm,
can significantly improve electronic nose performance.

Reliability of Signal Processing Technique for Pave-
ment Damages Detection and Classification Using
Ground Penetrating Radar

Benedetto A., Benedetto F., DeBlasiis M.R.,
Giunta G.,

On page(s): 471-480

Abstract

Ground penetrating radar (GPR) signal processing is a
nondestructive technique, currently performed by
many agencies involved in road management and par-
ticularly promising for soil characteristics interpreta-
tion. The focus of this paper is to assess the reliability
of an optimal signal processing algorithm for pave-
ment inspection. Preliminary detection and subsequent
classification of pavement damages, based on an auto-
matic GPR analysis, have been performed and experi-
mentally validated. A threshold analysis of the error is
carried out to detect possible damages and check if
they can be predicted, while a second threshold analy-
sis determines the nature of the damage. An optimum
detection procedure is performed. It implements the
classical Neyman—Pearson radar test. All the settings
needed by the procedure have been estimated from
training sets of experimental measures. The overall
performance has been evaluated by looking at the usu-
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al receiver’s operating characteristic. The results show
that a reasonable performance has been achieved by
exploiting the spatial correlation properties of the re-
ceived signal, obtained from an appropriate analysis
of GPR images. The proposed system shows that auto-
matic evaluation of subgrade soil characteristics by
GPR-based signal analysis and processing can be con-
sidered reliable in a number of experimental cases.

Rate-Distortion Bound for Joint Compression and
Classification With Application to Multiaspect Scat-
tering

Dong Y., ChangS., Carin L.

On page(s): 481-492

Abstract

Rate-distortion analysis is applied to the problem of
joint compression and classification. A Lagrangian
distortion measure is used to consider both the Eucli-
dean error in reconstructing the original data as well as
the classification performance. The bound is calculat-
ed based on an alternating-minimization procedure,
representing an extension of the Blahut-Arimoto algo-
rithm. This rate-distortion framework is then applied
to a joint compression and target-orientation estima-
tion problem, based on a sequence of scattered wave-
forms measured at multiple target-sensor orientations.
A hidden Markov model-Markov model (HMM-
MM) is used as the statistical description for the
source, here representative of multiaspect scattering
data. Target-orientation estimation reduces to assess-
ing the underlying HMM states from a sequence of
observations. After deriving the rate-distortion func-
tion, we demonstrate that discrete HMM performance
based on Lloyd encoding is far from this bound. Per-
formance is improved via block coding, based on
Bayes vector quantization. Results are presented for
multiaspect acoustic scattering from an underwater
elastic target, using measured and synthesized data.

Mechanical-Thermal Noise in MEMS Gyroscopes
Leland R.P.

On page(s): 493-500

Abstract

We derive expressions for the effect of mechanical
thermal noise on a vibrational microelectromechanical
system gyroscope, including the angle of random walk,
the noise equivalent rotation rate, and the spectral
density of the noise component of the rate measure-
ment. We explicitly calculate and compare the output
signal due to rotation and the output due to noise. We
avoid several ambiguities in the literature concerning
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bandwidth and correctly observe a factor of two reduc-
tion in noise power due to synchronous demodulation.
We use stochastic averaging to obtain an approximate
“slow” system that clarifies the effect of thermal noise
and shows the effect of frequency mismatch between
the drive and sense axes. We compute the noise equiva-
lent rate for both open-loop and force-to-rebalance
operation of the gyroscope.

Smooth Pursuit Eye Movement System Using Artifi-
cial Retina Chip and Shape Memory Alloy Actuator
KimW.—C., KimJ. —H., Lee M.,

ShinJ. — K., YangH.—S., Yonezu H.

On page(s): 501-509

Abstract

We developed a new active vision system using an arti-
ficial retina chip and the shape memory alloy actuator.
A foveated COMS retina chip for edge detection de-
signed and fabricated for an image sensor of the devel-
oped system and the shape memory alloy actuator was
used for mimicking the roles of the ocular muscles to
track a desired target. Also, we proposed a new com-
putational model that mimics the functional roles of
our brain organs for generating the smooth pursuit eye
movement. In our model, a neuromorphic model for
the medial temporal cell generates motion energy, and
the medial superior temporal cell is considered to gen-
erate an actuating signal so that the developed active
vision system smoothly pursues the target with similar
dynamics to the motion of our eyeball during the
smooth pursuit. Experimental results show that the
developed system successfully operates to follow the
edge information of a moving object.

A Field Deployable, Multiplexed Bragg Grating
Sensor System Used in an Extensive Highway Bridge
Monitoring Evaluation Tests

Gebremichael Y.M., LiW., Meggitt B.T.,

Boyle W.J.O., Grattan K.T.V., McKinley B.,
Boswell L.F., Aarnes K.A., AasenS.E.,

Tynes B., Fonjalla Y.z, Triantafillou T.

On page(s): 510-519

Abstract

A multiplexed optical fiber Bragg grating sensor sys-
tem with a measurement bandwidth of up to 200 Hz
enabling dynamic loading events, e.g., road traffic, to
be observed has been designed, installed, and tested
over an 18-month period on a 346-m road bridge in
Norway, for design verification and structural integri-
ty monitoring purposes. A network of 32 fiber Bragg
sensors was surface bonded along with a correspond-
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ing set of resistive strain gauges for comparative tests
to be made. The wavelength data were calibrated
against two thermally stabilized (~0.15 pm) reference
gratings, which rejected common mode noise and pro-
vided absolute wavelength scaling. These data pro-
vides independent strain and temperature information.
Long-term test results showed good linearity and re-
peatability of < 10 me over the test period with a preci-
sion of =5 me and a resolution of 1 me. The readings
from the FBG sensors were comparable to those from
the foil gauge sensors to within +4 wue.

CO, Laser Pulse Monitoring Instrument Based on
PVDF Pyroelectric Array
Capineri L., Lenzi F., Masotti L., Mazzoni M.

On page(s): 520-529

Abstract

This paper proposes to extend the use of low-cost, py-
roelectric, polyvinylidene fluoride four-quadrant ar-
rays, originally devoted to monitoring the beam point
stability of CO, laser beams, to the temporal profiling
of the same laser pulse providing an instrument that is
not commercially available. The advantage of using a
single sensor for both types of measurements can be
fully exploited if the pyroelectric sensor bandwidth is
made almost flat in the typical frequency range (10
Hz-20 kHz) of the signal spectrum generated by a
modulated CO, laser. In this paper, we present the de-
sign of an active analog compensation filter aimed to
improve the reconstruction accuracy of the laser pulses
and its circuit implementation with a quad operational
amplifier for an easy integration of the compensation
filter on the same board hosting the sensor. Experi-
mental results obtained with modulated CO, laser
beams, at pulse repetition rates from 10 to 1000 Hz and
variable duty cycle, proved accurate in the laser pulse
reconstruction with sensitivity of commercial semicon-
ductor HgCdZnTe sensors.

Micro Gas Sensor Array With Neural Network for
Recognizing Combustible Leakage Gases

LeeD.—S., BanS. —W., Lee M., LeeD.—D.
On page(s): 530-536
Abstract

A micro gas sensor array, consisting of four porous tin
oxide thin films added with noble metal catalysts on a
micro-hotplate, was designed and fabricated. The mi-
cro-hotplate was designed to obtain a uniform thermal
distribution along with a low-power consumption and
fast thermal response. The sensing properties of the
sensors toward certain combustible gases, i.e., pro-

pane, butane, LPG, and carbon monoxide, were evalu-
ated. A multilayer neural network was then used to
classify the gas species. The results demonstrated that
the proposed micro sensor array, plus multilayer neu-
ral network employing a backpropagation learning al-
gorithm, was very effective in recognizing specific
kinds and concentration levels of combustible gas be-
low their respective threshold limit values.

Controlling a Gas/Odor Plume-Tracking Robot Based
on Transient Responses of Gas Sensors

Ishida H., Nakayama G., Nakamoto T.,
Moriizumi T.,

On page(s): 537-545

Abstract

Gas sensors provide an artificial sense of smell for a
mobile robot to track an airborne gas/odor plume
and locate its source. However, a slow response of gas
sensors has been the major factor limiting the devel-
opment of plume-tracking robots. This paper de-
scribes a new control algorithm that breaks the limi-
tation. The basic idea is to detect onsets of gas sensor
response and starts of recovery by monitoring the rel-
ative change in each sensor output. Fast plume track-
ing is accomplished by making the robot take appro-
priate actions immediately when the sensor outputs
start changing from one state to another. Growing
sensor outputs evoke an increase in the robot speed
for further acceleration of plume tracking, whereas
insufficient sensor outputs slow down the robot to
avoid degrading the search success rate. In contrast
to the previous algorithm, based on the absolute sen-
sor output levels, the detection of output change also
leads to reliable plume detection, since it is insuscepti-
ble to drift in the gas sensor outputs. Experimental
results have shown that the robot can track down a
gas source within the distance of 2 m in 32 s, even
though semiconductor gas sensors with a long recov-
ery time (>60 s) are used.

Sliding Mode-Based Microstructure Torque and Force
Estimations Using MEMS Optical Monitoring

Park J., WangL., DawsonJ.M., Hornak L.A.,
Famouri P.

On page(s): 546-552

Abstract

The determination of microstructure state is becoming
of increasing importance for microelectromechanical
system (MEMS) sensors and actuators. Sliding mode-
based microtorque estimation for a rotary micromo-
tor, assuming the availability of a MEMS optical mon-
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itoring data stream, is presented. The dynamic model
of the rotating MEMS system and the electrostatic
torque are identified. The technique uses the estimated
position signal to approach the actual measured posi-
tion signal, obtainable through optical monitoring, to
simultaneously estimate the microtorque and load
torque. The estimated microtorque and load torque
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are low-pass filtered to eliminate the switching behav-
ior inherent in the sliding-mode estimator. The experi-
mental setup of a lateral comb resonator with optical
monitoring is presented and discussed. The simulation
results of both electrostatic and load torque estima-
tions are presented, as well as the experimental force
estimation of a lateral comb resonator device.
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Nwms akanemunka FOpust Bacunweuua ['yisie-
Ba — BBIIAIOUIErOCS] YYEHOT'O COBPEMEHHOCTH,
aBTOpa MHOTHX (DyHIaMEHTaJIbHBIX paboT B 00-
JacTy GU3MKU MOIYNPOBOIHUKOB, aKyCTOIJIEKT-
POHMKM M aKyCTOONTHKH, & TAKXKE PaJIUOTEXHU-
KU, 3JIEKTPOHUKH, OMOMEAULIMHCKON 3JIEKTPOHHU-
KU U PAJIMOCBSI3U IIMPOKO U3BECTHO B MUPE.

10.B. I'ynseB ponuncs 18 centsiops 1935 1. B
nocenke TomunnHo MockoBcko#t obiactu B ce-
Mbe ciyxkaimux. B 1958 r. nocne 3aBepiienus c
oTanuneM y4ebsl B MOCKOBCKOM (PU3UKO-TEX-
HUYECKOM MHCTUTYTE IO CNEIUAIBHOCTH PaIho-
¢u3uka mocrymnaer B acmupaHtypy MHCTUTYyTA
paauoTexHuku u snekrponuku (MPD) AH
CCCP. B 1962 r. oH ycriemHo 3amuiiaeT KaHau-
JNATCKYIO TMCCEepPTaIMIO, MOCBSIIEHHYIO pa3pa-
00TKe TEeOpHUH TOKONEPEHOCA B JHUCIOKAIUOH-
HBIX MosynpoBojaHukax. [locie aToro oH Hauu-
HAaeT 3aHUMAThCs NPoOIeMON BO3OYKIAECHUS U
YCUJIEHUSI TTOBEPXHOCTHBIX aKYCTUUYECKUX BOJIH
(ITAB) B CIOHMCTBIX CTPYKTypax IMbe303JEKTPUK
— nonynposoauuk. F0.B. I'ynsieBbiM npencka-
3aH W u3ydeH HOBBIM TuN [TAB, u3BecTHBIN B
MHUPOBOU JINTEpATypE MO Ha3BaHUEM BOJH ['y-
nsieBa-brocteiina, a Takke OBLT BBISBJICH U U3Y-
YeH HOBBIN KJIacc SIBJICHUH MepeHoca 3apsiioB,
CBSI3AHHBIX C YBJICYEHUEM 3JIEKTPOHOB aKyCTH-
yeckuMu BoJiHaMu. OH BBIMOJHSET P padoT
MO0 TEOPHUU AKYCTOIJEKTpUUECKOTO 3 deKTa,
KaK Ha OOBEMHBIX, TaK U Ha MOBEPXHOCTHBIX

AKYCTUUYECKMX BOJIHAX B IMbE30IMOJIYyIPOBOIHU-
Kax, uccienyeT Tudpakiuio MeKTPOMArHUTHBIX
BOJIH (CBETa) HA 3BYKE B MPOBOJIAIIMX KpUCTAI-
JIaX, MPeACKa3bIBACT (COBMECTHO C DMIITEHHOM)
AKYyCTOMATHETORJIEKTpUUeCKUi ekt (aum-
JIoM Ha oTKpbiTHEe Ne 133).

C 1972 r. KO.B. I'ynsieB cTaHOBUTCS 3aMECTH-
tenem aupektopa P AH CCCP akanemuka
B.A. KoTtenpuukoBa, a ¢ 1988 r. u mo HacTosiee
BpEMsI OH SIBJISIETCS JUPEKTOPOM 3TOTO UHCTUTY-
Ta ¥ YCHEIIHO PYKOBOJHUT HAYYHBIMH HCCIIENO-
BAHUSIMU KPYITHOTO KOJIJIEKTUBA YYEHBIX, pabo-
THI KOTOPBIX MOJYYIJIH IHPOKOE MUPOBOE MPHU-
3HaHUE.

B 1979 r. on u3zbupaercs 4IeHOM-KOPPECTIOH-
neHToM, a B 1984 r. — JelCTBUTEIIBLHBIM YJICHOM
AH CCCP; wieHoM MHOTHX 3apyOeXHBIX BEIy-
muXx Hay4yHblx opranuzaiuii. FO.B. I'ynses sBs-
ercs mpe3nieHToM MexayHapoaHoro u Poccutic-
KOTO COI030B HAaYUYHBIX M MHXEHEPHBIX O0IIe-
cTtBeHHBIX 00bequHenuii. C 1983 r. on — wieH Es-
poreiickoro ¢usnueckoro obmecrsa (LlIBeita-
pus), crapumii wien IEEE (CILA), unen komuc-
cuu S-7 “Axycruka” MexIyHapOJHOTO COr03a Te-
opetnueckoi u npukiagaHoi ¢usuku (IUPAP),
qieH o01ecTBa HHKeHepOB-onTUKOB (SPIE).

3a JOCTHXKEHUS! B CO3/IaHUU TEOPETUUECKUX
OCHOB aKYCTO?JIEKTPOHUKHU M aKyCTOONTUKU U
BHE/IPEHHE HAYYHBIX PE3yJIbTATOB B MPOU3BOI-
ctBo O.B. I'yisieB BMecTe co CBOUMM COTPYAHU-
KaMu ObL1 ynoctoeH ['ocygapcTBeHHBIX ITpeMuUit
1974, 1984 rr., npemun CoBeTa MUHUCTPOB
CCCP (1989), I'ocynapcTBenHoi#t mpemuu Poc-
cuiickoit Menepanmu (1993).

[O.B. I'ynsieBbIM cO3/1aHA MOILIHAS IIKOJIA Ta-
JIAHTIIUBBIX (PU3UKOB, KOTOPBIE yCIIENTHO paboTa-
IOT B HAYYHBIX YUPEKICHHUSIX U YHUBEPCHUTETAX
MHOTHX CTpaH, B TOM 4yucie U B OJ1IeCCKOM HaImo-
HajnbHOM yHuBepcutere uM. .M. MeununkoBa.

3a BbLAAIOIIMECS 3aCIYTH B 00JACTH HAYYHBIX
uccienoBanuii FO.B. I'ynsieBy ObUIH IPUCYXKICHBI
npemusi EBpomneiickoro ¢usndyeckoro oOmecTna,
npemuss AH CCCP um. akanemuka b.I1. Kon-
cranTuHOBA, 3oioTas meganb uMm. A.C. ITonosa
Poccuiickoii AkageMun HayK.

IO.B. I'ynsieB moCTOSTHHO 3aHUMAETCS T1e1aro-
ruyeckoit gesitenbHocThio. C 1972 1. u no Hacros-
mee BpeMsi OH SIBIISIETCS 3aBEAYIONINM Kadeapoit
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M®TH, roToBUT BBICOKOKBATU(UIITPOBAHHBIE
KaJaphl I aKaJeMUYECKUX U MPOMBILIJIEHHBIX
uncrutyToB. FO.B. I'yisieB noarorosun 6oibiinoe
KOJIMYECTBO JIOKTOPOB M KAH/IM/IATOB HAYK, KaK B
Poccun, Tak u 3a pyoexom.

C 1992 r. 1 10 HACTOSAIIETO BPEMEHH OH SIBIISI-
ercst wieHoMm Ilpesunnyma PAH. FO.B. I'ynses
SIBJISIETCSL TJIABHBIM PEIaKTOPOM KypHayioB “Pa-
MUOTEXHUKA U 3JIeKTpoHUKa”, “PammorexHuka”,
“buomenuumHCKas paanosaeKkTponuka”’, “Hemu-
HelHasi mpuKIagHas JUHAMUKA  , YJIEHOM pej-
KOJUIETUN XYpPHAIIOB — “Ycmnexu (GU3UUeCKHX
Hayk”’, “AxycTrdeckuii xypHan’, “3apyOexHas
panuosIeKTPOHUKA. Y CIEXH COBPEMEHHOM pa-
JIMO3JIEKTPOHUKH, “DIIEKTPOMATHUTHBIE BOJIHBI
1 3JIEKTPOHHBIE CUCTEMBI, a TAKXKe HAIIETo Xyp-
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Hana — “CeHcOpHas 3JIEKTPOHUKA U MUKPOCHC-
TEMHbIE TEXHOJIOTUN .

[0.B. I'ynsieB aKTUBHO y4acTBYET B OpraHuU3a-
LIMM U MIPOBEIEHUH MHOTUX MEXAYHAaPOJAHBIX Ha-
YUYHO-TEXHUYECKNX KOH(EpeHIHi, B TOM 4Yucie
poBoAUMBIX OJIeCCKUM HAIIMOHAIBHBIM YHUBED-
cutetoM M. V.M. MeunukoBa — “CeHcopHas
3JIEKTPOHUKA M MUKPOCHUCTEMHbIE TEXHOJIOTHU
SIBJISIICH COTIpe/iceaTeNIeM OPrKOMUTETA.

Opuio BacunbeBuuy npucyumu onTUMU3M,
obasitHue, MYJIpbId IOMODP, 10OPOXKEIATEIbHOCTh
1 OTKPBITOCTh AYLIH.

Penxomnmnerus Haumiero >xypHajia Mmo3JapaBiseT
Bac, FOpuit BacuibeBuy, ¢ ro0uiieemM u xeiaer
Bam 1o0poro 310poBbs, cHacTbsl U HOBBIX JIOCTH-
JKEHU! B HAYYHOM TBOpUecTBe!
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BUMOT'U 1O O®OPMJIEHHS CTATEN VY )KYPHAJL
IHOOPMALIA AJ ABTOPIB.

Kypnan “CencopHa ejieKTpoHika i Mikpocuc-
TeMHi TeXHoJIorii” Iy0JjIiKye CTaTTi, KOPOTKIi I10-
BiJIOMJICHHSI, JIUCTHU 70 Pepakiiii, a TaKoX KOMEH-
Tapi, 0 MICTATh Pe3yabTaTH (PyHIaMEHTAIIbHUX
1 MPUKJIAHUX JTOCII/KEHb, 32 HACTYITHUMH Ha-
MpSIMKaAMH:

1. ®i3uuHi, XIMIYHI Ta 1HIII IBUIA, HA OCHOBI
SIKMX MOXYTh OyTH CTBOPEHI CEHCOPH.

2. ITpoekTyBaHHS 1 MATEMAaTUIHE MOJICTTIOBAH-
HSI CCHCOPIB.

3. Cencopu (pi3MUHUX BEITUUHH.

4. OnTHYHI, ONITOCIIEKTPOHHI 1 paaialliitHi CeH-
copu.

5. AKyCTOCIEKTPOHHI CEHCOPH.

6. XiMi4HI CEHCOPH.

7. BioceHcopHu.

8. Marepianu Jj1s CEHCOPIB.

9. Cencopu ta iHGOpPMAIIIHI CHCTEMU.

10. Herpapgaiisi, MeTpoJIOTis 1 cepTudikaiis
CEHCOPIB.

11. Mikpocucremni Texnoiorii (MST, LIGA-
TEXHOJIOT1sl, aKTI0ATOPH Ta IH.).

JKypHan my0ikye TaKOX 3aMOBJICHI OTJISIAN 3
aKTyaJIbHUX MUTaHb, 1110 BiJIMOBIAAIOTH HOTO Te-
MaTHIll, TOTOYHY IH(GOpPMAIII0 — XPOHIKY, IIep-
COHaJIil, IUTATHI peKJIaMHi IMTOBIIOMJICHHS, OT0JIO-
IIEHHS 1010 KOH(MEPEHIII.

Martepianau, 1o HaACUIalOThbCs a0 Pemakiiii,
MOBUHHI OYTH HaINMCaHi 3 MAKCUMAaJIbHOIO SICHIC-
TIO 1 YITKICTIO BHKJIAAy TEKCTY. Y IOJaHOMY Py-
KOIHUCI ITOBUHHA OYTH OOIPYHTOBaHA aKTyallb-
HICTh PO3B’sI3yBaHOI 3ajaa4i, cpopMyaboBaHa

MeTa JIOCTIIKeHHSI, MICTUTUCS OpUTiHAJIbHA Yac-
THHA 1 BUCHOBKH, IIIO 3a0€3IEeUyIOTh PO3yMIiHHS
CyTI OTPUMAaHHUX Pe3yJbTAaTIB 1 IX HOBU3HY. ABTO-
P TOBHMHHI YHUKATH HEOOTPYHTOBAHOTO BBE/ICH-
HSI HOBUX TE€PMIHIB 1 By3bKOIPO]IILHUX KaproH-
HUX BHCIIOBIB.

Penakiis )ypHally IpOCUTh aBTOPIB MPH Ha-
MIpaBJICHI cTaTed M0 APYKY KepyBaTUCS HACTYII-
HUMH TTPABUTIAMHU:

1. Pykonucu MOBUHHI HAJICUJIATUCS B JBOX
MPUMIPHUKAX YKPATHCHKOIO, POCIHCHKOIO UM aHT-
JIIMCHKOIO MOBOIO 1 CYIIPOBOKYBAaTHUCS (paiiylaMu
TEKCTY 1 MaJIIOHKIB Ha AUCKeTi. EleKTpoHHa KOs
MOXe OyTH IIpeICTaBlIeHa eJICKTPOHHOIO TIOIITOIO.

2. IlpuitasaTtai popmatu tekcty: MultiEdit
(txt), WordPerfect, MS Word (rtf, doc).

3. IpuiinsatHi rpadiuni dopmMaTu IjIsi PUCYH-
kiB: EPS, TIFF,, BMP, PCX, WMF, MS Word i
MS Graf, JPG. PucyHku cTBOpeHi 3a JOIIOMOI'O0
MPOrpaMHOro 3a0e3MNeueHHs Il MaTeMaTUIHIX
1 CTaTUCTUYHUX OOYHUCJICHb, TOBUHHI OyTH Iepe-
TBOPEHI 10 OAHOTO 3 IUX (popMaTiB.

Pykonucu HanpasJisTH 3a ajpecoro:

Jlenix fApocnae Luiaiu, 3am. Pegakropa, Onechb-
kuii Hanionanbuuii YHiBepcurer im. 1. I. Meunu-
koBa, H/IJI-3, Bya. [IBopsinchKa, 2, Oneca,
65026, Ykpaina.

Tenedon / paxc +38(0482) 23-34-61,
E-mail: semst-journal@ukr. net
http://www. phys. onu. edu. ual/journals_files/
journals. php?sensor

IlpaBuaa miArOTOBKH PYKOMNMHUCY:

Pykonucu noBuHHI CynpoBOIKYBaTHCS:

— ohimifHUM JTUCTOM, MIANMUCAHUM KEPiBHU-
KOM YCTaHOBH, Ji¢ Oyna BUKOHaHa pobora. Lle
MPAaBUIO HE CTOCYETHCS POOIT MpEeACTaBICHUX
MDKHApPOJIHUMU T'PYIIaMH aBTOPIB;

— JIO3BOJIOM JJIs BIIKPHUTOI Iy OJTiKAIIii: eKcITe-
PTHUM BHCHOBKOM — TIJIBKU JIJIsE aBTOPIB 3
Yxpainu.

ABTOpPCHKE MTPABO MEPEXOIUTh Bumasirio.

Turynsuuii apkym:

1. PACS i YHiBepcanbuuii [JecsatkoBuit Kon
Knacudikanii (YAK) (mns aBTopiB i3 Kpain
CH/l) — y BepxHbOMY J1iBOMY KyTi. JlomyckaeThb-
¢Sl JEeKUIbKA BIIUIEHUX KOMaMU KOIiB. SKiio Hi-

K1 Koau kiacudikaimii He MO3Ha4YeHi, Koa(u)
oyne(-yTh) BusHaueHo Pemaxmiitnoro Kosneriero.

2. Ha3Ba po6oTH (110 IIEHTPY, MPOMMUCHUMHU JTi-
TepaMu, WpudT 14pt, KUPHO).

3. IpizBume (-a) aBTopa(-iB) (mo meHTpY,
mpudT 12pt).

4. Ha3Ba ycTaHoBH, TIOBHA azipeca, TeledoHH i
(akcu, e-mail U1 KOXKHOTO aBTOpa. HIKUE, Ye-
pe3 OIMH IHTEpBaJ, OKPEMHUM pSAIKOM (1O
HeHTpy, wpudt 12pt).

AnoTamist: 10 200 ciB yKpaiHCBKOIO, aHTJIiH-
ChKOIO 1 pocilicbkoto moBamu. [lepen Texcrom
aHoTalIlll MOTPiIOHO BKAa3aTH Ha Till ke MOBI: Ha-
3By pOOOTH, MPI3BUINA 1 1HIIIAJIM BCIX aBTOPIB.
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KuarouoBi cioBa: iXHsS KUTBKICTh HE TTOBHHHA
MEPEBUIILYBATH BICHbMOX CITiB. B ocoOnmmBHX BUma-
JKaX MOXHa BUKOPHUCTOBYBATU TEPMIHU 3 JIBO-
Ma — 4M TpboMma cjaoBamu. Lli cioBa moBHHHI
OyTH PO3MIIIEHI ITiJT AaHOTAIIEI0 1 HAMKICAHI Ti€0
CaMOI0 MOBOIO.

Teker noBuHeH OyTH HaApyKoBaHUM yepes 1,5
iHTepBaiau, Ha Oimomy mamepi popmary A4.
ITons: 3miBa — 3cM, cipaBa — 1,5¢M, BBepxy i
3HM3y — 2,5cm. pudt 12pt. Ilinzaronoskw,
SIKIIIO BOHU €, TOBUHHI OYTH HAJAPYKOBaHI MPOIH-
CHUMH JIITepaMH, )XUPHO.

PiBusinns moBuHHI OyTH BBEICHI, BUKOPHUCTO-
Bytoun MS Equation Editor. Po6oTu 3 pykomuc-
HUMU BCTaBKaMU HE TPUHMAIOTHCSI.

Tadamui moBUHHI OyTH TIpEICTABIICHI HA OKpe-
MUX apKymax y (jopMati BiIIIOBITHUX TEKCTOBUX
¢dbopmatiB (muB. BuIE), un y hopMaTi TEKCTy (3
KOJIOHKaMH, BIJITIJICHUMHU iHTepBajaMHt, KOMaMU,
KpamkaM 3 KOMOIO, Y1 3HaKaMH TaOyTIOBaHHS).

Chucok jgitepaTypu NMOBUHEH OyTHU HAJPYKO-
BaHUii uepes 1,5 iHTepBaIn, 3 JiTEPATypOIO, MPO-
HYMEpPOBAHOIO B MOPSIKY 1l MOSIBU B TEKCTI.

IMopsinox odopm/eHHs JdiTepaTypH NOBHHEH
BianoBigaTu Bumoram BAK Ykpainu:

1. bepecrosckuii B. b., JIudmmui E. M., [Tuta-
eBckuii JI. I1., KBaHTOBas snexkTpoaqnHaMuKa. —
M.: Hayxka, 1984. — 430 c.

2. Cepruenko A. M., Uepnosa P. U., Ceprue-
HKO A. ., Ontumm3zanus uudposoii cetu //DTT.
—1992. — T. 7, Ne6. — C. 34-38.

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

4. Stirling A. N. and Watson D. Progress in Low
Temperature Physics. — North Holland,
Amsterdam.: ed. by D. F. Brewer, 1986. — 248 p.

5. I'pomos K. 1., Jlanacoepr M. 3., Onruma-

JbHOE Ha3HaueHue npuoputetoB //Tpynsl Mex-
nyHap. KoH(]. “JIokaabHbIe BEIYUCITUTEIIBHBIE Ce-
™’ (JIOKCETbD 88). — Tom 1. — Pura:MI9BT
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. lamumoa A. H., TakiB A. C. JocmimkeH-
Hs onTUIHUX ceHcopiB. — K: 1976. — 37 c. (I1pe-
np. /AH Yxpaian. [H-T kibepHetuxu; 76-76).

8. BacunbeB H. B. OntuyHi ceHcopu Ha TITiB-
kax A B, luc. kann. ¢i3. — mar. Hayk, 05. 05. 04.
—K.,1993. — 212 c.

[Tianucyu 1o pucyHKiB i Ta0 ML TOBUHHI OyTH
HaJIPyKOBaHi B PyKOIHCI 3 TBOMa MpooOiamu mic-
T CIUCKY JIITepaTypH.

BuHOCOK, SKIIIO MOKJINBO, 0a)KaHO YHUKATH.

Pucynkn O0ynyTh ckaHOBaHi Il MHU(PPOBOTO
BinTBOpeHHs. Tomy OynyTh MpUUMATHUCS TITBKU
BHUCOKOSIKICHI PUCYHKH.

Harmwicu 1 cuMBOJIM TOBUHHI OyTH HaJIpyKoBa-
Hi ycepeauHi pucyHky. Heratusu, cnaiiau, i mia-
MO3UTUBU HE TPUHMAIOTHCS.

Koxen pucyHok noBuHeH OyTH HaJpyKOBa-
HUW Ha OKPEeMOMY apKyIli i MaTH Po3Mip, 10 He
nepesuinye 160x200 mm. s TekcTy Ha pUCyHKax
BUKOpHUCTOBYHTe mpudT 10pt. OnuHMUI BUMIpY
MMOBUHHI OYTH MO3HAYEHI MICIIsT KOMHU (HE B KPyT-
JUX Ty’KKax). Yci pUCYHKH TTOBUHHI OyTH MPOHY-
MEpOBaHI B MOPS/IKY iX MOSBU B TEKCTi, 3 YaCTU-
HaM# TTO3HAa4YeHUMU sk (a), (0), 1 T. 1. Po3wmimien-
HSI HOMEPIB PUCYHKIB 1 HAMKCY yCepeInHI MaJIOH-
KiB HE JIO3BOJISIOTHCS. 31 3BOPOTHBOI CTOPOHHU,
HAIUIIITh OJIIBIIEM Ha3BY, Npi3Bulle(a) aBTopal-
iB), HOMEp MaJTFOHKA 1 TT03HAUTE BEPX CTPUIKOIO.

dororpadii MOBUHHI OYTH OPUTIHATILHUMU.

KonbopoBuii 1pyk MOKIMBUH, SIKIIIO HOTO Bap-
TICTh CIIAYYETHCS aBTOPAMH UM IX CIIOHCOPAMH.

3mano y Bupoouuurso 12.10.2005. IMignmucano go apyky 19.09.2005. dopmat 60x84/8.
[Mamnip odcernuii. Fapuitypa “Taiimc”. Ipyk opceTHHA.
Vm. npyk. apk. 11,39. Tupax 300 npum. 3am. Ne 595.
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