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WANNIER-MOTT EXCITONS AND ATOMS IN A DC ELECTRIC FIELD:
PHOTOIONIZATION, STARK EFFECT, RESONANCES
IN THE IONIZATION CONTINUUM

A. V. Glushkov?, Ya. 1. Lepikh', O. Yu. Khetselius' , A. P. Fedchuk’,
S. V. Ambrosov’, A. V. Ignatenko’®

1. I. Mechnikov Odessa National University, Odessa, Ukraine
2(Qdessa State Ecological University, Odessa, Ukraine

WANNIER-MOTT EXCITONS AND ATOMS IN A DC ELECTRIC FIELD: PHOTOIONIZATION,
STARK EFFECT, RESONANCES IN THE IONIZATION CONTINUUM

A. V. Glushkov , Ya. I. Lepikh, S. V. Ambrosov, O. P. Fedchuk, O. Yu. Khetselius, A. V. Ignatenko

Abstract. A numerical calculation of the DC Stark effect for hydrogen and sodium atoms and
Wannier-Mott excitons in an external uniform DC electric field is carried out within the opera-
tor perturbation theory method. New adequate model for description of the unique especialitites
in the photoionization spectra of the hydrogenic atoms is proposed. It is found that the Stark shift
for the n=2 state of excitons in the Cu,O semiconductor (yellow series) at the electric field strength
600 V/cm results in — 3,1 10 eV which agrees well with experimental data of Gross et al. It is in-
dicated also that the analogous unique especialitites may possibly take a place in the Wannier-Mott
excitons spectra near the threshold boundary.

Keywords: atom, Wannier-Mott exciton, Stark effect, photoionization

EKCITOHU BAH’€-MOTTA I ATOMH Y TIOCTIHHOMY EJTEKTPUYHOMY TOJII:
®OTOIOHI3AIIIA, INTAPK E®EKT TA PE3OHAHCH Y IOHI3AIIIMHOMY KOHTUHYYMI

0. B. Inyuiros, 4. I. Jlenix, C. B. Am6pocos, O. II. Deduyx, O. IO. Xeueaiyc, I. B. Ienamenko

Anorania. Ha migcraBi Meromy orepaTopHoOi Teopii 30ypeHb BUKOHAHO po3paxyHok lllTapk-
eekTy I aToMa BOIHIO, HATPilo Ta eKCiToHiB Ban’e-Motra (HaniBnposinHuk Cu 0) y oqHopi-
JHOMY ejleKTpuuyHoMy noJjii. He3BuuaiiHi ocobJuBOCTI y cnieKTpi ¢oToioHi3allii BogHEeNogiOHMUX
CUCTEM OMMKCaHi Ha ITiICTaBi aAeKBaTHOI KBAHTOBO-MeXaHiuYHOi MojeJli. EHeprii BUCOKO po3Tallio-
BaHUX PE30HAHCIB y iOHi3alliiHOMY KOHTUHYYMi 10Ope Y3TOIXYIOThCS 3 BITOMUMU €KCIIEPUMEH -
tapHUMM JannMu Gross et al. Po3paxoBaHi mTapKiBChKi 3CYBY TS psifa CTaHIB €KCITOHY y Ha-
niBnposigHuKy Cu 0 (xoBTa cepis) B enekrpuaHoMy noii 600 B/cu. [IporHosyeTbes MOXINBICTD

© A. V. Glushkov, Ya. I. Lepikh, S. V. Ambrosov, O. P. Fedchuk,
O. Yu. Khetselius, A. V. Ignatenko, 2008
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TIPOSIBJICHHST HE3BUYAWHUX OCOOJIUBOCTEN Y CIIEKTpaxX eKCiToHiB Ban’e-MoTTa mo0au3y rpaHulli
iOHi3allil OCTaHHiIX.

Kmrouosi ciioBa: atoM, ekcitoH Ban’e-Mortra, IllTapk-edekT, poToioHizalis

OKCUTOHbBI BAHBE-MOTTA U ATOMBI B IIOCTOSIHHOM SJIEKTPTYECKOM
IHOJIE: ®OTOUOHU3ALINA, HHITAPK DODEKT 1 PE3OHAHCBI
B NTOHU3AIIMOHHOM KOHTUHYYME

A. B. Inywmroe, 4. H. Jlenux, C. B. Amopocos, A. I1. Deoduyk, O. FO. Xeueauyc, A. B. Henamenko

Annoranusg. Ha ocHoBe MeToa orrepaTopHO TeOpUU BO3MYILIEHU BRITIONHEH pacueT LITapk-
addekra 1A atoMa BoJopoja, HaTpus ¥ 9KCUTOHOB Banbe-Motra (moaynpoBoaHuk Cu,0) B
OTHOPOJHOM 3JIeKTprUuecKoM mosie. HeoObyHbIE 0COOEHHOCTU B CIEKTpe (POTOMOHMU3ALIMU BO-
JIOPOJIOIOJOOHBIX CUCTEM OIMCaHbl Ha OCHOBE aleKBaTHOM KBAaHTOBOI Monelu. DHEPTrUU BbI-
COKO JIeXXaIlllUX PE30HAHCOB B MOHM3ALIMOHHOM KOHTMHYYME HAXOMASTCS B XOPOIIEM COIJIACUU C
M3BECTHBIMU 3KCIIEpUMEHTAIbHBIMU JaHHBIMU Gross et al. PaccunTaHHBbIe IITAPKOBCKUE CABUTU
IS psAia COCTOSIHMIA SKCUTOHA B MOJIynpoBoaHuKe Cu 0 (KenTas cepus) B 3JIEKTPUYECKOM T10J1e
600 B/cm. IIpenckazaHa BO3MOXKHOCTD IPOSIBICHYSI HEOOBIYHBIX OCOOEHHOCTE B CIIEKTpax 9KCH -
ToHOB BaHbe-MoTTa BOJIM3U I'paHUIIBI MOHU3AIWUM [OCIEIHNX.

KmoueBble cioBa: aToM, 3KCUTOH Banbe-Mortra, [llTapk-3¢pdexT, hoTronoHunzamus
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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YIK 621.315.592

MOJIEJIOBAHHA ®OTOEJEKTPUYHUX ITPOIIECIB B KPEMHIEBUX
COHAYHUX EJIEMEHTAX 3 HEOMIYHUM THWJIOBUM KOHTAKTOM

A. II. Iopbans, B. I1. Kocmuavos, A. B. Cauenxo, B. B. Uepnenko

IactuTyT iz HamiBpoBigHUKIB iM.B.€. JlamkaproBa HAH Ykpainn
ITpocnekt Haykm, 41, Kuis, 03028, Ykpaina
tes/dake +38 (044) 525-5788, Ten.+38 (044) 525-5734 i 525-5043,
e-mail: apg38@svitonline.com, kost@isp.kiev.ua, sach@isp.kiev.ua, vwveh@isp .kiev.ua

MOJE/IIOBAHHS ®OTOEJEKTPUYHUX ITPOIIECIB B KPEMHIEBUX COHAYHUNX
EJIEMEHTAX 3 HEOMIYHUM TNJIOBUM KOHTAKTOM

A. II. Iopéanw, B. II. Kocmuavos, A. B. Cauenko, B. B. Yepnenxo

Anotamig. [IpoBeneHe eKcliepMMeHTaIbHE i TEOpPEeTUYHE MOJIENIIOBaHHS HepiBHOBAXHUX (o-
TOCJICKTPUYHUX MpolieciB B TUPY3iiiHNX KpeMHieBUX coHIYHUX eaeMeHTaxX (CE) 3 HeMOHOTOH-
HUMH (3 MAKCUMYMOM) 3aJIEXKHOCTSIMU HAIIPYT¥ PO3IMKHEHOTO KoJa V. Bil €eHEPreTUYHOI OCBi-
TJIEHOCTI P, IKi BAHUKAIOTh B YMOBaX, KOJIM T1iJl TWJIOBUM MeTajieBuM ejiekrpoaoM CE icHye 1iap
BUCHaXXeHHS abo iHBepcii. ExcrieprMeHTaIbHe MOIEIIOBaHHSI IMPOBOAMIIOCH 3a IOTIOMOTOIO IBOX
OMM3BbKUX 3a TTapaMeTpaMU BBIMKHEHMX HazycTpiu oguH ogHomy CE, oIuH 3 IKMX 4aCTKOBO 3aTi-
HioBaBcs. [lokazaHo, 1110 eKCrIEpUMEHTAIBHO OTPUMaHi 3aexHocTi V. (P ) A1 3anpornoHoBa-
HOI MOJieJli € KPUBUMU 3 MakcUMyMoM. PospaxyHku 3anexHocteit V. (P, ), BUKOHaHI Ha OCHOBI
TEOPETUYHOI IBOX-EKCITOHEHIIiaJIbHOI MOJIeJIi, JOOpE CITiBIIaal0Th 3 €KCIIEPUMEHTAIBLHO OTpUMa-
HUMU pe3yJIbTaTaMU Ta JO3BOJISIIOTH TPOMOJIENIIOBATH BilnoBinHi 3anexHocTi 111 KpeMHieBux CE
3 HEOMiYHUM THUJIOBUM KOHTaKTOM.

Kio4oBi cioBa: KpeMHi€BUI COHSIYHUI €JIeMEHT, HEOMiYHU I TUJTOBUI KOHTAKT, (DOTOENEKTPU-
YHi XapaKTepUCTUKU

PHOTOELECTRIC PROCESS MODELLING IN NONOHMIC BACK CONTACT SILICON
SOLAR CELLS

A. P. Gorban, V. P. Kostylyov, A. V. Sachenko, V. V. Chernenko

Abstract. Were carried out the experimental and theoretical modelling of nonequilibrium photo-
electric processes in diffusion silicon solar cells (SC) with non monotone (with a maximum) depen-
dencies of a open circuit voltage V,. versus irradiance of SC front surface P, which arise in condi-
tions, when under a SC back metal electrode there is a depletion or inversion layer. The experimental
modelling was carried out with the help of two close on parameters included towards one to another
SC, one of which was partially blacked out. Is shown, that the experimentally received V. (P,)
dependencies for the offered model represent curves with a maximum. The theoretical modelling
results of V. (P ) dependencies, executed on the basis of two-exponential theoretical models, agree

© A. I1. Top6anb, B. I1. Koctunasos, A. B. Cauenko, B. B. Uepnenko, 2008



A. Il. Top6ans, B. I1. Koctunsos, A. B. Cauenko, B. B. UepHeHko

well with the experimentally received results and allow to simulate V. (P_) dependencies for nono-
hmic back contact silicon solar cells.

Keywords: silicon solar cell, nonohmic back contact, photoelectric characteristics

MOJEJINPOBAHUE ®OTODJEKTPUYECKUX ITPOHECCOB B KPEMHUEBBIX
COJIHEYHBIX DJIEMEHTAX C HEOMMWYECKUM TbIJIOBBIM KOHTAKTOM

A. I1. Iopéanw, B. II. Kocmviaés, A. B. Cauenko, B. B. Yepnenxo

Annoramus. [TpoBeaeHO 3KCIIiepUMEHTaIbHOE U TEOPETUYECKOE MOIEIPOBaHNE HEPABHOBEC-
HBIX ()OTORIEKTPUUECKUX ITPOLIECCOB B T (HGY3MOHHBIX KPEMHHUEBBIX COTHEUHBIX 3ieMeHTax (CD)
C HEMOHOTOHHBIMM (C MAKCUMYMOM) 3aBUCUMOCTSIMU HAIIPSKEHUS XOJIOCTOrO Xona V. OT 3Hep-
FE€TUYECKOI OCBELIEHHOCTU P, KOTOPbIE BO3HUKAIOT B YCIOBUSIX, KOTZIA MO ThIJIOBbIM METAJLIN -
yecKUM 371eKTpogoM CO cylIiecTBYeT CI0i NCTOLIEHUS WM MHBEPCUU. DKCIIEPUMEHTAILHOE MO-
JeJIMpOBaHKE TIPOBOIMIIOCH C IIOMOIIIBIO ABYX OJM3KUX I10 IlapaMeTpaM BKJIIOUEHHBIX HaBCTpEUy
onuH apyromy C9, olMH 13 KOTOPHIX YaCTUYHO 3aTeMHsIcs. [lokazaHo, 4TO 3KCIIEpUMEHTAIbHO
MOJIy4YeHHBIE 3aBUCUMOCTHU Vo (P, ) IS MpeasoXeHHON MOLeNn NPEICTaBIsIOT COO0I KpUBbIE €
MakcuMyMoM. Pacuetsl 3aBucumocteit V. (P,) , BBIITOJHEHHBIE HA OCHOBE TEOPETUYECKOI IBYX-
SKCIIOHEHIIMAIbHON MOMAEIM, XOPOIIIO COBIAAAIOT ¢ AKCIEPMMEHTAIBHO MOJIYYEeHHBIMU PE3YIb-
TaTaMU 1 MO3BOJISIOT IIPOMOAEIMPOBATh COOTBETCTBYIOIINE 3aBUCUMOCTH IJIsI KpeMHUEeBbIX CO ¢
HEOMMYECKUM ThUIOBBIM KOHTAKTOM.

KioueBble cioBa: erMHI/IeBI:Jﬁ COJIHEYHBIN QJIEMCHT, HEOMUYECKUI ThIJIOBOM KOHTAaKT, (1)OTO—
QJICKTPUUCCKUE XapaKTCPUCTUKIN



A. O. JIpyxuHin, 1. 1. Map’simosa, 1. T. Koryt, 10. M. Xosepko

CEHCOPU ®ISNYHUX BEJIMHNH

PHYSICAL SENSORS

YK 681.586, 537.32

CEHCOPU ®I3BNYHUX BEJINYNH HA OCHOBI CTPYKTYP
“KPEMHI HA I130JI1ITOPI” 3 PEKPUCTAJII30OBAHUM
HTAPOM ITOJIIKPEMHITO

A. O. Jlpyxcunin, 1. U. Map’amosa, 1. T. Koeym, FO. M. Xosepko

HY “JIpBiBcbka nomitexnika”, HJL “Kpucran”, Byn. Kornsgpescbkoro, 1, JIsBiB, 79013
ten. (032) 258-23-97, e-mail: druzh@polynet.lviv.ua

CEHCOPHY ®I3UYHUX BEJIUYMUH HA OCHOBI CTPYKTYP “KPEMHI HA 130JI1TOPI”
3 PEKPUCTAJII30OBAHUM IITAPOM ITOJIKPEMHIIO

A. O. Jlpyxcunin, I. H. Map’amoea, I. T. Koeym, IO. M. Xosepko

Anotamig. IIpeacraBneHo pe3yabTaTH JOCTIIKEHb 3i CTBOPEHHST MiKpPOEJIEKTPOHHUX CEHCOPIB
MeXaHiYHUX i TETJIOBMX BEJIMUUH HAa OCHOBI CTPYKTYp “KpeMHili Ha i3oasaTopi” (KHI-cTpykTyp) 3
peKpUCTAIi30BaHUX Ja3epOM IIapOM MOTiKpeMHi0. OrmucaHo po3po0JieHy TEXHOIOTiI0 MiKpO30H-
HOI J1Ja3epHOI peKpucTaisallii moJi-Si mapis.

Ha ocHoBi nipoBeAeHUX JOCIIIKEHb TEPMOPE3UCTUBHUX XapaKTepPUCTUK IIapiB Moi-Si 3 pi-
3HOIO0 KOHIIEHTPAIIi€I0 HOCIIB 3apsiay po3po0JieHO MiKpOEJeKTPOHHI CEHCOpU TeMIlepaTypu JJis
Pi3HUX TeMIIepaTypHUX Aialla30HiB, a TAKOX CEHCOPHY KPiOTeHHUX TeMIIepaTyp, Mpalie3aaTHi B CH-
JIbHUX MarHiTHUX ITOJISIX.

ITpoBeneHo nocimKeHHs TeH30Pe3MCTUBHUX BJIACTUBOCTEN 1IAPiB MOJIi-Si 3 pi3HOI0 KOHIIEHT-
palli€ro HOCiiB y IIMpOKOMY iHTepBaJi gedopmailiiii i remmnepatyp. [IpeacraBieHo po3podiieHi MiK-
pPOEJIEKTPOHHI TEH30PE3UCTUBHI CEHCOPU TUCKY Pi3HOTO MPU3HAYEHHS: BUCOKOYACTOTHI CEHCOPU
JUTSL aepOAMHAMIYHUX JOCIIIXKEeHb, CCHCOPU TUCKY MEIMYHOTO IIPU3HAYEHHS., 4 TAKOX CEHCOPU
JIJIsT BUMIpIOBAHHS TUCKY i TeMriepatypy OMmurcaHo TaKoX CTBOPEHU eMHICHUM MiKpOEJIeKTPOH-
HUI ceHCcop IJIsT BUMIpIOBAaHHS apTepiaIbHOTO TUCKY.

KiiouoBi cjioBa: mosikpeMHili, Ja3zepHa peKpurcTaiisallisi, MiKpoeJeKTPOHHUI CEHCOP, CEHCOP
TeMIIepaTypu, CEHCOP TUCKY

PHYSICAL SENSORS BASED ON SILICON- ON- INSULATOR STRUCTURES
WITH RECRYSTALLIZED POLYSILICON LAYER

A. A. Druzhinin, I. I. Maryamova, 1. T. Kogut, Yu. M. Khoverko

Abstract. The results of studies concerning the creation of microelectronic mechanical and ther-
mal sensors based on silicon-on-insulator structures (SOI-structures) with laser recrystallized poly-
silicon layers are presented. The developed technology of microzone laser recrystallization of poly-
Si layers is described.

© A. O. Ipyxunin, 1. 1. Map’smoBa, 1. T. Koryt, }0. M. Xosepko, 2008
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On the basis of investigated thermoresistive characteristics of poly-Si layers with different carrier
concentrations microelectronic temperature sensors for different temperature ranges were devel-
oped, including sensors of cryogenic temperatures operating at high magnetic fields.

The piezoresistive properties of poly —Si layers with different carrier concentration are studied
in the wide temperature and strain ranges. The developed microelectronic piezoresistive pressure
sensors for different applications are presented, i.e. high-frequence sensors for aerodynamic studies,
medical pressure sensors and sensors to measure pressure and temperature. The created microelec-
tronic capacitive sensor for arterial pressure measurement is described also.

Keywords: polysilicon, laser recrystallization, microelectronic sensor, temperature sensor, pres-
sure sensor

CEHCOPBI ®U3NYECKUX BEJINYUH HA OCHOBE CTPYKTYP “KPEMHUI HA U30JIATOPE”
C PEKPUCTAJVIN3NPOBAHHBIM CJIIOEM ITIOJIMKPEMHMNA

A. A. Jlpyscunun, H. U. Mapovsamosa, H. T. Koeym, IO. H. Xoeepko

Annoramms. IlpeacraBieHbl pe3yjbTaThl MCCICIOBAHUS IO CO3JAHMIO MUKPOJIEKTPOHHBIX
CEHCOPOB MEXaHUYECKUX U TEIIJIOBBIX BEJIMUMH Ha OCHOBE CTPYKTYp “KpeMHUI Ha U30JsToape”
(KHHM-cTpyKTyp) € peKpUCTANIM30BAHHBIM JIa3epoM clioeM moiukpeMHus. OmnucaHa pa3pado-
TaHHasi TEXHOJIOTUSI MUKPO30HHOM Ja3epHO peKPUCTATLIN3AIUM TTOJIN-Si CJTOEB.

Ha ocHoBe mpoBeneHHBIX UCCICIOBAHNI TEPMOPE3UCTUBHBIX XapaKTEPUCTUK MONIU-Si CIIOEB
C pa3HOI KOHIIEHTpallMeil HocuTeNeil 3apsaaa pa3padoTaHbl MUKPOSJIEKTPOHHBIE CEHCOPhI TEM-
TepaTyphl JJIsd pa3HbIX TEMIIEPATyPHBIX AMANIA30HOB, a TAKXKE CEHCOPbI KPUOTEHHBIX TeMIIepaTyp,
PaboTOCIIOCOOHBIE B CUJIBHBIX MATHUTHBIX MOJISX.

ITpoBeneHbl ccliemOBaHUS TEH30PE3UCTUBHBIX CBOMCTB CI0EB MOJIM-Si ¢ pa3HOil KOHLIEHTpa-
LIMeil HocuTellell B IIMPOKOM MHTepBaye nedopmanuii u remneparyp. IIpencrabieHsl pa3pabo-
TaHHbIE MUKPOXJIEKTPOHHBIC TEH30PE3UCTUBHBIC CEHCOPHI JaBJICHUS PA3IMYHOIO Ha3HAYEeHUS:
BBICOKOUYACTOTHBIE CEHCOPHI IS a3POAMHAMUYECKUX UCCIICIOBAHWIM, CEHCOPHI TaBJICHUS MEIM -
IIMHCKOTO Ha3HauyeHUsl, a TaKXe CEHCOPHI IS U3MEPEHMS MaBleHUsI U TeMmepaTypbl. OmnucaH
TaKXXe MUKPOD3JIEKTPOHHBII eMKOCTHOI CEHCOP JIsI U3BMEPEHUS apTepUaIbHOTO JaBICHUS.

KioueBsle ci10Ba: MOJIMKPEMHUM, JIa3epHast peKPUCTAIIN3ALMsI, MUKPOJIEKTPOHHBIN CEHCOP,
CEHCOp TeMIIepaTyphl, CEHCOP AaBJICHUS



I'. 51. Konbacos, C. B. Bonkos, 10. C. Kpacnos, C. C. ®omaHIOK

ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS

YK 541.135:546.78:535.417

OIITUYECKU1 CEHCOP BOJIOPOJIA HA OCHOBE ILIEHKH
OKCHUJIA BOJIbD®PAMA

I 4. Koabacos, C. B. Boaxos, IO. C. Kpacnos, C. C. Domanrox

MucTtutyT ob1ieii u HeopraHuueckoi xumun uM. B. M. Bepnagckoro HAH Ykpaunsi,
np. [Mamnanuna 32/34, 03680, Kuep-142, ten.424-22-80, e-mail: kolbasov@ionc.kiev.ua

OIITUYECKUI1 CEHCOP BOJOPOJIA HA OCHOBE ILTEHKN OKCUJIA BOTb®PAMA
I . Koabacos, C. B. Boaxoe, IO. C. Kpacnos, C. C. Domanrok

Annoramusg. KarogHoe ocaxneHue okcuia BojibppaMa B UMIYJIbCHOM peXXMMeE, a TaKXKe COB-
MECTHOE €ro OCaXJIeHUEe C HEKOTOPhIMU MHAMKATOpPaMU (aypMHOM, HEUTpaJIbHBIM KPaCHBIM, Me-
TUJIEHOBBIM TOJIyOBIM) TIO3BOJIMIIO MOAM(DUIIUPOBATh HAHOCTPYKTYPY MOIy4YEHHBIX XEMMXPOMHBIX
wiéHok WO, /Pt Juist oNTHYECKMX CEHCOPOB BOAOPO/IA M CMECTUTH MAKCMMYM OKPAIIMBAHMS TAKUX
ceHcopoB u3 MK-obnactu ciekTpa B BUIMMYyIo ooaactb. [IpeanoxkeH crnocob ObICTPOTO MEepUOaM-
YeCKOro o0eclBEUMBAHUS ONTUYECKOTO CEHCOpa BOAOpOAa IMyTEM KPAaTKOBPEMEHHOTO KOHTaKTa
wieHkr WO,/Pt ¢ 211eKTpOIMTOM.

KiroueBble ci10Ba: ornruyeckue CEHCOPKBI BOAoOpoaa, TUIEHKU OKCUIA BOJ'[b(bpaMa

OIITUYHUI CEHCOP BOIHIO HA OCHOBI ILIIBKA OKCUJY BOJIb®PAMY
I 4. Koabacos, C. B. Boaxoes, I0. C. Kpacnos, C. C. Domanrox

Anorania. KatomHe ocamkeHHs OKCUAY BOJbGpaMy B iMITyJIbCHOMY PEXMMi, a TAKOX CITUTBHE
Moro ocamKeHHS 3 ACSIKMMM iHOIUKaTopaMmu (aypiHOM, HEHWTpaJIbHUM YEPBOHUM, METUJICHOBUM
OJIAKUTHUM) TO3BOJIMIIO MOIU(IKYBaTU HAHOCTPYKTYPY OTPMMaHMX XEMiXpOMHUX M1iBOK WO, /Pt
JUJISL ONITUYHMX CEHCOPIB BOAHIO i 3MiCTUTU MaKCUMYM 3a0apBjeHHS TaKuX ceHcopiB 3 [Y-o6aacTi
CIIEKTpa Y BUIMMY 00JIaCTh. 3aIIPOIIOHOBAHO CIIOCIO IIBMAKOTO MEPIOAMIHOIO 3HEOAPBICHHS OII-
TUYHOTO CEHCOPA BOIHIO ILISIXOM KOPOTKOYACHOrO npuBeaeHH mwiiBku WO,/Pt B KOHTaKT i3 ejie-
KTPOJITOM.

Kirouogi ciioBa: onTuYHI ceHCOpU BOJHIO, IJIiBKM OKCUIY BOJIb(hpamy

© I 4. Konbacos, C. B. Bonkos, 0. C. Kpacnos, C. C. ®omaniok, 2008
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OPTICAL HYDROGEN SENSOR BASED ON TUNGSTEN OXIDE FILM
G. Ya. Kolbasov, S. V. Volkov, Yu. S. Krasnov, S. S. Fomanuk

Abstract. Cathodic deposition of tungsten oxide under pulse conditions and its codeposition with
some indicators (aurin, neutral red, methylene blue) made it possible to modify the nanostructure of
the chemochromic WO, /Pt films obtained for optical hydrogen sensors and to displace the coloration
maximum of such sensors from IR region of optical spectrum to the visible region. A method is pro-
posed for the rapid periodical decoloration of optical hydrogen sensor with chemochromic WO,/Pt
film by bringing this film into short contact with electrolyte.

Keywords: optical hydrogen sensor, tungsten oxide films
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XIMIYHI CEHCOPU

CHEMICAL SENSORS

YIK 621.315.592

CTPYKTYPHI TA AICOPEIINHI BJJACTUBOCTI
KAJIIKCAPEHOBHUX CITIOJIYK

O. €. beaseé!, 3. I. Kazanueea', . I. Jlenix?, 1. Koweun’,
A. M. Oaix!, II. O. Cuieyp?, B. I. Kaavuenro’

THCeTUTYT disuKku HamiBIpoBigHKKiB iM. B.€. JlamkaproBa HAHY
2OnechKuii HallioHaJAbHUI YHiBepcuTeT iMeHi 1.1. MeuHukosa,
E-mail: ndl_lepikh@onu.edu.ua
S[HcTuTyT opradiyHoi ximii HAHY

CTPYKTYPHI TA AJICOPBIIITHI BTIACTBOCTI KAJIIKCAPEHOBUX CITOJIYK
0. €. beases, 3. I. Kazanueea, 4. 1. Jlenix, 1. Koweus, 5. M. Oaix, II. O. Cuizyp, B. I. Kaavuenxo

AHoTamig. Y po0OoTi HaBeneHi pe3yabTaT! JOCTiIKEeHb CTPYKTYPH i ancopOLiiiHUX BIACTUBOC-
Teil HOBOTO KJacy (PYHKUiOHAJIbHUX MaTepiajliB — KajlikcapeHiB.

ITokazaHo, 1110 IT€BHi KaJiKcapeHOBi CIIOJIYKH BOJIOIiI0Th BUCOKMMU 3HAYEHHSIMU XapaKTepucC-
TUK YyTJIMBOCTI i BUOIPKOBOCTI 0 ra3iB alleTOHY i aMiaKy.

KimouoBi ciioBa: ceHcop, KajliKcapeHOBi CIIOIYKM, CTPYKTYpa, aacopOLlist

CALIXARENE COMPOUNDS STRUCTURAL AND ADSORPTIVE PROPERTIES

A. E. Belyaev, Z. 1. Kazantseva, Ya. 1. Lepikh, 1. Koshets,
Ya. M. Olikh, P. A. Snegur, V. I. Kal’chenko

Abstract. The results of structure and adsorption properties investigation of a new class of func-
tional materials — calixarene are given in the work.

It is shown, that certain calixarene compounds have high values of sensitivity characteristics and
selectivity to acetone and ammonia gases.

Keywords: sensor, calixarene compounds, structure, adsorption

CTPYKTYPHBIE U AICOPBIIMOHHBIE CBOMCTBA KAJIMKCAPEHOBBIX COEJIUHEHWI
A. E. beases, 3. U. Kazanuesa, A. H. /lenux, H. Komeu, 4. M. Oaux, II. A. Cueeyp, B. H. Kaavuenxo

Annoramus. B pa60Te NPUBCACHHBIC PE3YJIbTAaThI UCCJIEIOBAHUM CTPYKTYPbI U aI[COp6I_[I/IOHHI>IX
CBOICTB HOBOTI'O KJlacca (I)YHKHI/IOHEUII)HLIX MaT€purajioB — KaJIMKCApCHOB.

HOKa3aHO, YTO OIIPCACICHHDBIC KAJITMKCAPCHOBLIC COCAMHCHUA O6J'IaI[aIOT BbICOKMMHU 3HAYCHU -
AMU XapaKTCPUCTUK YYBCTBUTCIbHOCTU U I/I36I/IpaTCIII>HOCTI/I K TrasaM alicToHa 1 aMMMaka.

KioueBbie €lioBa: CEHCOP, KATMKCAPEHOBBIE COEAMHEHMS, CTPYKTYpa, afcopOLIMst

© O. €. benses, 3. 1. Kazanuesa, 4. 1. Jlemix, 1. Komelnp,
. M. Onix, I1. O. CHiryp, B. I. Kansuyenko, 2008



0. O. TomonHaii, M. 1O. Puran, 1. IO. Poman, II. I1. Iypanuuy, O. I. Causka

MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YK 537.226, 538.936, 621.315

BAPUYHA ITOBEJIITHKA TIEJEKTPUYHOI IPOHUKHOCTI
B KPUCTAJIAX TiGaSe,

0. 0. Iomounaii’, M. I0. Puzar?, I. 1O. Poman?, I1. I1. Iypanuy’, O. I. Cauexa’

I Vxroponcekuii HauioHaabHuUI yHiBepcuteT, 88000, Y:kropon, By IliaripHa, 46,
telr. +380-3122-34408, e-mail: optics@univ.uzhgorod.ua
2 Vxropoacekuit HTLL MOHI Inctutyty npo6iem peectpatiii iHdopmarii HAH Ykpainu, 88000,
Yxropon, Bys. 3aMKOBi cxonu, 4
3 InctutyT enekrponHoi disuku HAH Ykpainu, 88000, Yxxropon, Byi. YHiBepcuTeTchbKa, 21

BAPMYHA ITOBEJAIHKA JIEJTEKTPUYHOI TIPOHUKHOCTI B KPUCTAJIAX TIGaSe,
0. 0. Iomonnaii, M. IO. Puean, 1. I0. Poman, I1. II. Iypanuu, O. I. Cauexa

AHoranig. JociizxeHo niapysari cerHeroenektpuku TlGaSe, 3 HecniBMipHOIO (hasoro npu
BUCOKMX TiIpOCTaTUYHMX TUCKaX (p, <p< 660 MIla). BcranosneHo, 1110 npy 30LIbIIEHH] TUCKY
CIIOCTEPIra€ThCs 3MIllIEeHHSI aHOMAJTi AieJIeKTPUYHOI MPOHUKHOCTI B 00JIaCTh BUILIMX TeMIIepa-
Typ, 3MiHa TeMIIepaTyp XapakKTepHUX aHOMaJlili Ma€ JIiHIMHUI XapakTep i BU3HAUEHO iX OapUuHi
KoeilieHTH y JOCIiIKyBaHOMY iHTepBali TUCKIB. 3a pe3yJabTaTaMy JOCTiIKeHb OapUYHUX 3a-
JIEXKHOCTEH mieeKpUUHOI MMPOHUKHOCTI, MipoeIeKTpUUYHOIo KoedillieHTa Ta MeTesb TicTepe3nucy
nobynosana (p, T)— niarpama kpucraiis TlGaSe,.

KumouoBi ciioBa: mapyBaTuii KpucTai, ¢ha3oBUii ITepexil, TiIpocTaTUIHUMN TUCK

PRESSURE BEHAVIOUR OF DIELECTRIC PERMEABILITY IN TIGaSe, CRYSTALS
0. 0. Gomonnai, M. Yu. Rigan, I. Yu. Roman, P. P. Guranich, A. G. Slivka

Abstract. Layered TlGaSe, ferroelectrics with an incommensurate phase are studied at high hy-
drostatic pressures (p,, <p< 660 MPa). With the pressure increase a shift of anomalies of dielectric
permeability towards higher temperatures is observed. The variation of temperatures of the charac-
teristic anomalies is linear, the pressure coefficients are determined. Based on the studies of pressure
dependences of dielectric permeability, pyroelectric coefficient and hystheresis loops, a (p, T) phase
diagram of TIGaSe, crystals is built.

Keywords: layered crystal, phase transition, hydrostatic pressure

© 0. O. TomonHaii, M. 1O. Puran, 1. }O. Poman, I1. I1. Iypannu, O. I. Ciuska, 2008
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BAPMYECKOE IMOBEJEHUE JUDJIEKTPUYECKOW IPOHUIIAEMOCTH
B KPACTAJUIAX TiGaSe,

A. A. Tomonnaii, M. 0. Puzan, U. I0. Poman, 11. II. Iypanuu, A. I. Cauexa,

Annoramms. Mccienopanbl ciouctoie cerHetosnekrpuku TlGaSe, ¢ Heconsmepumoit dasoi
0]l IEMCTBMEM BBICOKMX TMAPOCTATUYECKUX HaBIeHU (p, —<p< 660 MIla). YcraHOBIEHO, YTO
MpY yBEJIWUYEHUS IABIICHUS HaOII0gaeTcsl CMEIIeHWe aHOMAaIW AUAIIEKTPUIECKON IPOHUIIAC-
MOCTH B 00J1aCTh 00Jice BEICOKUX TeMIIepaTyp, M3MEHEHME TeMITepaTyp XapaKTepHBIX aHOMAaJIWii
MIMEeT JIMHEMHBIN XapaKTep 1 onpeaesieHbl nx bapmiyeckrue Ko3hGUIIMEHTH B UCCIETOBAHOM MH-
TepBasie gaBieHWii. [1o pe3ynbraTaM MccilemoBaHUi OapUyeCKNX 3aBUCMMOCTE IU3JIeKTpHUdeC-
KO TIPOHMIIAEMOCTHU, IMUPO3JICKTPUISCKOro KoadduiimeHTa 1 meTeb rucrepe3rca IocTpoeHa
(p, T)— nnarpamma kpucrajios TlGaSe,.

KnroueBsie cjioBa: CJIOMCTBIN KpUCTaJLI, (ha30BBIM IIEPEXO, TUAPOCTATUICCKOS JAaBICHUE
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SAMP 1 IKP B IHTEPKAJIbOBAHIN CITIOJIYIII GaSe:Li

0. I Xanooocxo', I I. /lacmiexa’, 3. /I. Kosaarok?

1 — YepHiBeubKkuii HalioHaTbHUH YHiBepcuteT iM. 10. ®enpkoBuya, Kadenpa
pamioTexHiku Ta iHpopMmariitHoi 0e3neku, 58012,m. YepHiswi, Byn. KolroonHCcHKOTO 2,
ten. (03722) 4-24-36, E-mail: rt-dpt@chnu.cv.ua
2 — YepniBeupke BigmineHas [HcTutyTy rmpobiem martepiano3nasctBa HAH Ykpainum,
58001, m. Yepmninii, Byn. . Binsae, 5, Temn. (03722) 2-51-55,

E-mail: chimsp@unicom.cv.ua

SAMP I IKP B IHTEPKAJIbOBAHIV CITOJIVIII GaSe:Li
0. I'. Xanooocxo, I. I. Jlacmiexa, 3. JI. Kosaarox

AHoTamig. MeTonoMm SiIepHOr0 MarHiTHOT'O pe30HaHCY OY/10 BCTAHOBJIEHO, 1110 B MiXKIIIAPOBOMY
MpOoCTOpi iHTepKaboBaHoi Li mapyBaToi cioyii GaSe icCHYIOTh Ba CTaHU JITiI0O — pyXoMi ioHUn
Li* Ta dikcoBaHi, x)kopcTKO MoB’s13aHi 3 rpaTkoio. CriocrepexxeHHs AMP ’Li B rpagieHTHOMY Ma-
THITHOMY TOJIi TO3BOJMJIO OTPUMATH iH(MOpPMAIlilo TIPO MPOCTOPOBUI PO3MOIiN iHTEpKaISIHTA B
00’eMi 3paska GaSe. I3 ciexrpis AKP “Ga Buruiusae, 110 nedopmallis KpucTaaigyHoro 1apy (Se-
Ga-Ga-Se) crae BiT4yTHOIO IIpK BMiCTi iHTepKaaanTy N . > 10 cm™.

KiouoBi ciioBa: 1apyBaTi HaliBIPOBIIHUKU, iHTepKaIALis, SIAepHUNA MarHiTHU pe3oHaHC,
ANEPHUIN KBaAPYITOJIbHUNA pE30HAHC

NQR AND NMR IN INTERCALANTED COMPOUND GaSe:Li
Alexander Khandozhko, Galina Lastivka, Zachar Kovalyuk

Abstract. By method of the nuclear magnetic resonance it has been established, that in inter-
laminar space of layered compound GaSe which was intercalanted by Li there are two conditions of
lithium — mobile ions Li* and fixed, rigidly connected with a lattice. Supervision of the NMR 7Liin
the gradient magnetic field allows to receive the information about the spatial distribution of inter-
calant in volume of sample GaSe. From spectra NQR ®Ga comes up that deformation of a crystal
layer (Se-Ga-Ga-Se) becomes perceptible at the maintenance of intercalant N . > 10* cm™.

Keywords: layered semiconductors, intercalation, nuclear magnetic resonance, nuclear quadru-
pole resonance

AMP U IKP B UTHTEPKAJIMPOBAHHOM COEAMHEHUNMU GaSe:Li
A. I Xanoosxcko, I. U. Jlacmuexa, 3. J]. Kosaarox

AnHoTamus. MeTooM $iIepHOTO MarHUTHOTO PE30HaHCa ObLIO YCTAHOBJIEHO, YTO B MEXKCJIOM -
HOM TIPOCTpPaHCTBE MHTEpKaMpoBaHHOU Li cioucTtoro coennHeHns GaSe CylIecTBYIOT ABa CO-
CTOSTHUS JIUTUSI — TIOABMKHBIE MOHBI Li™ 1 (puKkcrpoBaHHBIE, KECTKO CBSI3aHHBIE C PEIIETKOM.
Hao6monenue AMP ’Li B rpaqueHTHOM MarHUTHOM MOJi€ TTO3BOJIUJIO TTOIYYUTh MH(POPMALIUIO O
MPOCTPAHCTBEHHOM pacIipele/ieHUM MHTepKaJisiHTa B 00beMe oopasua GaSe. U3 criektpoB AKP

© O.I. Xanmoxxo, I'. I. JIactiBka, 3. JI. KoBatok, 2008



O. I Xanpoxxo, I'. I. JIactiBka, 3. JI. KoBantok

Ga cienyer, uto nedopManns Kpucrtauindeckoro ciios (Se-Ga-Ga-Se) CTaHOBUTCS OIIYTUMOM
NIpY COAEPXaHMU MHTepKansaHTa N . > 102 cm™.

KiroueBbie cjioBa: CIOMCTbIE MOJYINPOBOAHUKM, UHTEPKAISILMS, SACPHBIA MAarHUTHBIA pe30-
HAHC, SICPHBIA KBAAPYIIOJIbHBINA PE30HAHC



B. B. Uepnak, I1. M. Craxipa, 3. 1O. Torpa

YK 535.394+539.233+541.183

OPTAHIYHA ®OTOYYTIIMBA KOMIIO3UTHA CTPYKTYPA
HA OCHOBI IIEHTALIEHY TA ITOJITAHIVIIHY

B. B. Yepnax’, I1. U. Cmaxipa’, 3. IO. Iompa*>

'"HauionansHuit yHiBepcutet “JIpBiBcbKa IMomitexnika”, 79013, m. JIbBiB,
Bya. C. Bannmepu, 12, ten. 38-032 25821626 Ykpaina
e-mail: stakhira@polynet.lviv.ua
2KemyBcbka nositexHika, Bya. B. ITona, 35-959, M. XKewis, [Tonbiia

OPTAHIYHA ®OTOYYTINBA KOMITIO3UTHA CTPYKTYPA HA OCHOBI ITEHTALIEHY
TA IIOJITAHLIITHY

B. B. Yepnax, I1. H. Cmaxipa, 3. IO. Iompa

Anotamig. CopmoBaHa opraHiuHa ¢oTouyTianBa komIrio3utHa ctpykrypa [TAH:nmeHnTauen 3
IIMPOKUM crieKTpoM ¢oTouyTauBocTi (1,7-2,7 eB) MeTogoM ogHOYaCHOTO BAKYYMHOTO HaIlTMJIEH-
Hs TeHTalleHy Ta nojdiaHiaiHy Ha THy4YKy migknanky (PET) 3 mapom ITO. Bunpsamiasiounii KoH-
TaKT 3a0e3MevyyBaBCcsl HAMMJICHHSIM aJIIlOMiHIi€EBOI IJTIiBKM Ha MOBEPXHIO KOMMo3uTy. HocigkeHo
00’eMHi Ta 6ap’€pHi BIACTUBOCTI KOMITO3UTHOI CTPYKTYPH 3a JOITOMOTOIO BOJIBT-aMIIepPHUX Ta iM-
MegaHCHUX BUMipIOBaHb.

Kmouosi ciioBa: (hoTouyT/IMBa KOMIO3UTHA CTPYKTYpa, NMEHTALEH, MOoJiaHiIiH

ORGANIC PHOTOSENSING COMPOSITE STRUCTURE ON THE BASE OF PENTACENE
AND POLYANILINE

V. V. Cherpak, P. Y. Stakhira, Z. Yu. Hotra

Abstract. Organic photosensing composite polyaniline:pentacene structure with a wide spectrum
of photosensitivity (1.7-2.7 eV) by means of vacuum co-deposition of polyaniline and pentacene on
flexible substrate (PET) with I'TO layer was fabricated. As rectifying contact the deposited aluminum
film on composite structure was used. The bulk and barrier properties of composite structure were
evaluated by means of current-voltage measurements.

Keywords: photosensing composite structure, pentacene, polyaniline

OPTAHNYECKAA ®OTOYYBCTBUTE/IIbHAA KOMIIO3UTHAA CTPYKTYPA
HA OCHOBE ITEHTAITEHA U ITOJIMAHWJINHA

B. B. Yepnax, II. H. Cmaxupa, 3. I0. Iompa

Annoramusa. ChopmupoBaHa opraHuyeckass (OTOYYBCTBUTEIbHASI KOMITO3UTHASI CTPYKTypa
TOJIMAHWIWH:TIEHTAIIEH C IIUPOKUM CIIEKTPOM (hoTouyBCcTBUTENBbHOCTH (1,7-2,7 €B) MeTOmOM O~
HOBPEMEHHOTI'0 BAKYYMHOTO HaMbUIEHUS MIEHTalleHa 1 TToJIMaHUIHA Ha TMOKY10 momioxKy (PET)
co cioeM ITO. BunpsMmisiiolinii KOHTaKT 00ecneuynBaIcs HamuJIeHUEM aJTlOMUHUEBOM MJIeHKU Ha
MOBEePXHOCTh KoMmo3uTa. McciiemoBaHO 00beMHBIE U OapbepHbIE CBOMCTBA CTPYKTYPhI C TOMO-
LLIbIO BOJIBT-aMIIEPHBIX U UMITEJAHCHBIX U3BMEPEHUIA.

KnroueBsie ciioBa: (GOTOIyBCTBUTEIbHAS KOMIIO3UTHAS CTPYKTYpa, IIEHTALICH, TTIOJIUAHINH

© B. B. Yepnak, I1. M. Craxipa, 3. 1O. Torpa, 2008



I. M. bypnak, JI. H. Bununckas

YIK 535.37

BJIUAHUE ITEPEKNCH BOAOPOJA HA UHTEHCUBHOCTD
JIOMNWHECHEHIINHA ITIOJYITPOBOJAHUKOBbBIX INIEHOK

I. M. bypaax, JI. H. Buaunckasn

TocynapcTBeHHas akageMKsl CTPOUTEILCTBA U apXUTEKTYPHI,
yi. duapuxcona 4, Ogecca, Ykpauna, 65029. tein. 8 (048) 7 -206-743.

BJIMAHUE ITEPEKCH BOJOPOJA HA MHTEHCUBHOCTD JIIOMUHECHEHIINN
IHOJYITPOBOJHUKOBBIX INTEHOK

I M. Bypaax, JI. H. Buaunckasn

AnHotamus. IIpuBeneHbl pe3yabTraThl 3KCIEPUMEHTAILHOrO M3ydeHus BiausHus pH anekTpo-
JINTa HA UHTEHCUBHOCTH JIIOMUHECIIEHIIMU ITOJyIIPOBOTHUKOBBIX IJIEHOK B KOHTAKTE C 3JIEKTPO-
JutoM. ITokazaHa BO3MOXHOCTb CO3IaHMSI JIIOMUHECIIEHTHBIX CEHCOPOB IePeKUCH BOAOPOIa Ha
OCHOBE IOJIYIIPOBOIHUKOBBIX IIJIEHOK.

KiroueBble c10Ba: TIOMUHECLEHLIMS , CCHCOPBI, paCTBOPHLI JICKTPOJIUTA

BILJIMB NEPEKUCY BOJHIO HA IHTEHCUBHICTb JIOMIHECIEHIIIT
HAINIBITPOBITHUKOBUX IIIBOK

I. M. Bypaax, JI. H. Biarincoka

Anorania. HaBeneHo pe3ynbTaTi eKCIIepMMEHTAIbHOIO BUBUCHHS BILIUBY pH enekTpoltity Ha
iHTEHCUBHICTb JIIOMiHECLIEH1Iil HaIliBIPOBiAHMKOBUX ILTiBOK B KOHTAKTi 3 eJieKTpoJitom. ITokaza-
HO MOXJIUBICTb CTBOPEHHSI JIIOMiHECLIEHTHUX CEHCOPIB IIEPEKUCY BOJHIO HA OCHOBI HAITiBIIPOBI/I-
HUKOBMX ILTiBOK.

Korouosi ciioBa: mroMiHecCleHIlisI, CEHCOPU, PO3YMHU eJIEKTPOJIITY

THE INFLUENCE OF PEROXIDE HYDROGEN ON INTENSITY OF SEMICONDUCTOR
FILMS LUMINESCENCE

G. Byrlak, L. Vilinskaya

Abstract. The results of experimental studying influence of electrolyte pH on intensity of a lumi-
nescence of semiconductor films in electrolyte are presented. The opportunity of creation of lumi-
nescent sensors of peroxide hydrogen on the basis of semiconductor films is shown.

Keywords: luminescence, sensors, electrolyte
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TEXHOJNOIA BUPOBHNUTBA CEHCOPIB

SENSORS PRODUCTION TECHNOLOGIES

YK 53.085.5, 681.586

TEXHOJIOI'TA BUT'OTOBJIEHHA IIOJJIMEPHOI'O
MIKPO®JIIOIAHOIO IIPUCTPOIO

I. M. benoebepa, K. M. Mysuka, M. M. Poxcuubxuii

XapKiBCbKUIi HalliOHAIbHUI YHIBEPCUTET palioeeKTPOHIKY,
J1a6. AHATITUYHOI ONITOXEMOTPOHIKHU,
61166, Ykpaina, M. XapkiB, np. Jlenina, 14
E-mail: mkm@kture.kharkov.ua, rzh@kture.kharkov.ua

TEXHOJIOI'TA BUTOTOBJIEHHSA ITOJIMEPHOTI'O MIKPO®JIIOITHOIO ITPUCTPOIO
I. M. benoebepa, K. M. Mysuxa, M. M. Poxcuupkuii

AHoTamig. Y po0oTi JoCiakKeHO MOXIMBICTh 3aCTOCYBaHHSI MeTOy Ja3epHoi aomsauii (JIA) ta
TEPMIYHOTO CITiIKaHHSI MPU BUTOTOBJIEHHI MOJiMepHMX MikKpodaoinHuX npuctpoiB. HaBemeHo
eKCIIepUMEHTAJIbHI 3aJIe;KHOCTI TeOMETPUYHUX PO3MIpiB MOMEPEYHOTO Tepepidy MiKpoKaHalliB y
MaTpulli 3 noaimMeruaMerakpuiaary (IIMMA) Bin mapameTpiB J1a3epHOTO BUIIPOMiHIOBaHHS i Bin-
MOBIiIHI 3aJIeXKHOCTI Ticias crikaHHs. [Toka3aHo, 1110 TIpU LiJILOBOMY BUOOpi mapameTpiB Jiazep-
HOT'0 BUITPOMiHIOBAaHHS Ta TEPMIYHOTO CITiKaHHS, TeXHOJIOTis JIA 1a€ MOXIUBICTL c(hOpMYyBaTH B
ITMMA-nnacTuHaX BiITBOPIOBaJIbHI CTPYKTYPHU, SIKi MiCJIsl TepMeTU3allil 10CsTaloTh pO3MipiB Bil
50 mo 170 MKM.

Kimouosi ciioBa: kanisisspHuii eekTpodopes, Ja3zepHa abiisiiss, MiKpogIIoiTHUI MPUCTPIid, TTo-
JliMETUJIMETaKpPUJIaT, TepMidyHe CITiKaHHS

MICROFABRICATION TECHNOLOGY OF POLYMERIC MICROFLUIDIC DEVICE
G. M. Bendeberya, K. M. Muzyka, M. M. Rozhitskii

Abstract. In this paper, possibility of using laser ablation (LA) and thermal bonding methods
for polymeric microfluidic device fabrication was studied. The experimental dependencies of the
channel profiles cut in polymethylmetacrylate (PMMA) matrices with different parameter settings
and corresponding dependencies after thermal bonding were obtained. It was shown that at purpose
choose of LA and thermal bonding parameters channel with reproducible sizes from 50 to 170 pm
could be obtained.

Keywords: capillary electrophoresis, laser ablation, microfluidic device, polymethylmetacrylate,
thermal bonding

© I. M. benneoeps, K. M. My3uka, M. M. Poxunbkuii, 2008



I. M. bennebeps, K. M. My3uka, M. M. Poxunipkuii

TEXHOJIOTA N3rOTOBJIEHNA ITOJUMEPHOIO MUKPO®TIONIHOIO YCTPOMCTBA
I’ H. benoeoepsa, E. H. My3vika, H. H. Poxcuuruii

AnHotamus. B pabore mccienoBaHa BO3MOXHOCTh MPUMEHEHUST METO/A JIa3epHOM absauu
(JIA) 1 TepMUYECKOTO CIIEKaHUsI IIPY U3TOTOBJIIEHUU TTOJIUMMEPHBIX MUKPOMIIONIHBIX YCTPOICTB.
[IpuBeneHbI 3KCIIEpUMEHTAIbHBIE 3aBUCUMOCTH T€OMETPUUYECKUX Pa3MEpPOB ITONEPEUYHOIO ceue-
HUSI MUKPOKAHAJIOB B MaTpulie u3 noaumeruamerakpuiaara (IIMMA) oT nmapamMeTpoB Jia3epHO-
r'O U3JIy4eHUs U COOTBETCTBYIOIINE 3aBUCUMOCTH Tocie crieKaHus. [TokasaHo, 4To Mpu 11eJ1eBOM
BBIOOpE MapaMEeTPOB JIa3€PHOTO M3JTYYEHUs M TEPMUYECKOIO CrieKaHus TexHonorust JIA maet Bo3-
MOXHOCTb cpopmupoBaTh B [IMMA-IIacTiHaX BOCIIPOM3BOAMMbIE CTPYKTYPhI, KOTOPBIE ITOCJIE
repMeTu3alum JocTuraiot paamMepon oT 50 1o 170 MKM.

KioueBbie clioBa: KamUIIPHBINA 31eKTpodope3, JlasepHas aOsIuusi, MUKPOMIIOUIHOE YCT-
POICTBO, ITOIMMETHUIMETAKPUIIAT, TEPMUIECKOE CIICKAHUE
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CEHCOPW TA IHOOPMALLIVHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

PACS NUMBER: 82.01A
YIK 539.127

NTMHAMUKA MHOTOCJIOMHOW HEMPOHHOI CETU HA OCHOBE
®OTOHHOTO DXA: YNCJIEHHAS PEAJIN3AIINA C BXOTHBIM
CUHYCOUIAJIBHBIM UMITYJIbCOM

A. B. Inywxoes, A. B. Jlo6oda, M. I. Cepbos, A. A. Ceunapenko, B. B. Bysaoxcu

Onecckuit TocyTapCcTBEHHBIN 9KOJOTMYSCKIUI YHUBEPCUTET

NTUHAMUKA MHOTOCJIOMHON HEVIPOHHOM CETU HA OCHOBE ®OTOHHOTI'O DXA:
YUCJEHHAS PEAJIN3ALINS C BXOJHBIM CUHYCOUIAJIBHBIM UMITYJIBCOM

A. B. Inyuixos, A. B. Jlo6oda, H. I. Cepbos, A. A. Ceunapenxo, B. B. byadxcu

Annoranusg. Monenupyercsl ITMHAMUKAa MHOTOCJIOMHBIX HEHPOHHBIX CeTeil Ha ocHOBe 3¢ deKTa
(boTOHHOTO 5Xa U MPUBOIITCS PE3YJIBTaThl KOMITBIOTEPHBIX 9KCIIEPUMEHTOB 10 MOJACIMPOBAHUIO
JUHAMUKU HEMpOCeTe! ¢ BXOAHBIM CUHYCOUAATbHBIM UMITYJILCOM

KioueBble ciioBa: [MHaMuKa HEMPOHHBIX ceTeil, 3¢ deKT (POTOHHOro 3Xa, BXOAHOU CUHYCOU-
JaJIbHbII UMITYJIbC

JIMTHAMIKA BATATOIIIAPOBOI HEMIPOHHOT MEPEXH HA OCHOBI ®OTOHHOI JIVHMU:
YUCEJIbHA PEATIZAIIA 3 BXITHUM CIHYCOILJAJIbHUM IMITYJIbCOM

0. B. I'yuiros, A. B. Jlo6ooa, M. I. Cepbos, A. A. Ceunapenxo, B. B. Byaoxcu

AnoTania. MomemoeTbesl IMHAMiKa baraToiapoBoi HelipoMepexXi Ha 0OCHOBI e(peKTy (hOTOHHOI
JIYHU i HAaBOASTHCS pe3yIbTaTH KOMITBIOTEPHUX EKCIIEPMMEHTIB 110 MOIETIOBAHHIO IUHAMIKM Heli-
poMepex 3 BXiITHUM CiHYCOiJaIbHUM iMITYJIbCOM .

Kirouosi cioBa: nuHaMika HelipOHHUX Mepek, epeKT (DOTOHHOI JIYHU, BXiTIHUHN CiHYCOigalb-
HUM iMITyJIbC

DYNAMICS OF MULTI-LAYERS NEURAL NETWORKS ON BASIS OF PHOTON ECHO:
NUMERICAL REALIZATION WITH INPUT RECTANGULAR PULSE

A. V. Glushkov, A. V. Loboda, N. G. Serbov, A. A. Svinarenko, V. V. Buyadzhi

Abstract. A dynamics of the multi-layers neural networks on the basis of photon echo and su-
perlattices is studied. The results of the computer experiments on dynamics of neural networks with
input sin-like pulse are presented.

Keywords: dynamics, network, photon echo effect, input sin-like pulse

© A. B. Ilymikos, A. B. Jlo6ona, H. I. Cep6os, A. A. CBuHapeHko, B. B. bysamxu, 2008
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OIITUMIBALIIA “EJIEKTPOHHOI'O HOCY” J1JI1 KTACU®DIKAIIIT
BEH3NHIB METO10OM KJIACTEPHOT'O AHAJII3Y

1. B. Kpyaaenko

IncturyT izukm HamiBnposigHukiB HAH Ykpainu iM. JlamkaproBa B.€. M. KniB-28, ip. Haykn, 41,
525-56-26, kruglen@isp .kiev.ua; kruglenko@yahoo.com

ONTUMI3ALIIA “EJEKTPOHHOTI'O HOCY” JIJ151 KIACU®IKAIIII BEH3MHIB METOJ10M
KIIACTEPHOI'O AHAJII3Y.

1. B. Kpyzaenxo

AHoTania. Y gaHiii poOOTi po3IIISIAAETHCSI BUKOPUCTAHHS METOMLY KJIACTEPHOIO aHali3y B IO-
HSATTi HEUiTKOI JIOTiKM JJI ONITUMI3aI1lii CeJISKTUBHUX CEHCOPHUX MACHUBIB (“e-#ic”) misI IEBHUX
MPUKIIATHUX TIpobJieM. 3IaTHICTh IMiaxoay cOopMyBaTH CEHCOPHUI MacHB 3 TIEBHOIO XiMiYHOIO
(yHKIIOHATBHICTIO TIPOAEMOHCTPOBAHO IS Klacudikallii 0eH3MHOBUX MPOAYKTiB. OnTUMi3arlis
e-Hoca 1 BIJINB MOBTOPIOBAHMX €KCITEPMMEHTAIBLHUX BiATYKiB Ha Kilacu(iKaliliHy 30aTHICTh CEH-
COpiB, MOXJIMBICTh CKOPOTUTH Yac aHali3y, YUCJIO JaTYMKiB B MACUBI, 11100 MOKpAIIUTUA JUCKPHU-
MiHaliiiHy 3JaTHICTb CUCTEMMU B LIiJIOMY — OCHOBHI 3a7a4i JaHOI poOOTH.

Kirouogi ciioBa: “eneKTpoHHMIA Hic”, KJTaCTEpHU aHalli3, OeH3UHU

OIITUMMBALINA “DJIEKTPOHHOTI'O HOCA” IJI1 KTACCUDPUKAIINN BEH3WUMHOB METOJOM
KJJACTEPHOTI'O AHAJIU3A

H. Kpyeaenro

Annoramus. B nanHoli paboTe paccMaTpuBaeTCs NCIIOJIb30BaHME METOA KJIACTEPHOTO aHAIN3a
B TOHSITUM HEYETKOU JOTMKHU IJISI ONTUMU3ALUUU CEJIEKTUBHBIX CEHCOPHBIX MAacCUBOB (“e-Hic”
IUIST OTIpeeJICHHBIX ITPUKIIagHBIX ITpooieM. CIocoOHOCTh nomxona cOpMUPOBATh CEHCOPHBII
MAacCCHB C OTIpele]IeHHON XUMINIECKOM (PYHKIIMOHAJBHOCTHIO ITPOJEMOHCTPUPOBAHO TSI KJIaCCH-
(puKany 6eH3MHOBBIX ITPOAYKTOB. ONTUMU3ALINS e-Hoca W BIUSHUE MTOBTOPSIEMBIX SKCIIEpUME-
HTaJIbHBIX OT3BIBOB Ha KJIAaCCU(PUKALIMOHHYIO CIIOCOOHOCTh CEHCOPOB, BO3MOXHOCTb COKPATUTh
BpeMs aHaJln3a, YMCJI0 JaTYMKOB B MAacCCHUBE, YTOOBI YIYUIINTh JUCKPUMUHALIMOHHYIO CITOCO0-
HOCTb CUCTEMBI B LIEJIOM — OCHOBHEBIE 3aJa4/ 3TOU pabOTHI.

KnroueBsie ciioBa: “371eKTPOHHBIN HOC”, KIIACTEPHBIN aHAIN3, OCH3UMHBI

OPTIMISATION OF AN “ELECTRONIC NOSE” FOR GASOLINES DISCRIMINATION USING
THE CLUSTER ANALYSYS

1. Kruglenko

Abstract. In the present work the use of the cluster analysis method in the fuzzy logic concept for
the optimisations of the cross-selective sensor arrays (“e-Nose”) for the specific applied problems
is considered. The ability of approach to form the sensor array with definite chemical functionality
demonstrated for the classification of the gasoline products of the regular grades. The optimisations
of the e-Nose in the kinetic mode and selection of the most informative part of the sensor response
enabled to reduce the analysis time, the number of the sensors in array, to improve the discriminatory
capability of the system as a whole.

Keywords: electronic nose, cluster analyses, gasolines

© 1. B. Kpyrnenko, 2008



A. 1. 3amxkosel, C. M. Kauan, A. H. [Tonsasuna

MIKPOCUCTEMHI TA HAHOTEXHOJIOTII
(MST, LIGA-TEXHONOT' 14, AKTIOATOPU TA IH)

MICROSYSTEM AND NANOTECHNOLOGIES
(MST, LIGA-TECHNOLOGIES, ACTUATORS)

PACS: 78.40.KC, 78.67.BF
YIK: 535.34, 535.016

BbICOKMI1 CEHCOPHBIN ITOTEHIIUAJI CAMOOPTAHU3YIOIIINXCSA
METAJUIMYECKUX HAHOCTPYKTYP

A. . 3amkoeeu, C. M. Kauan, A. H. Ilonsaeuna

HNuctutyt dusuknu um. b.1.Crenanosa HAH benapycu, nip. HezaBrcumoctu 68, 220072 r.MuUHCK,
benapycs, Ten. +375 17-284-04-50, pakc +375 17-284-04-50
e-mail: a.zamkovets@dragon.bas-net.by

BBbICOKU CEHCOPHBIV ITOTEHIIUAJI CAMOOPTAHU3YIOIINXCH
METAININYECKUX HAHOCTPYKTYP

A. JI. 3amxoeeu, C. M. Kauan, A. H. Ilonasuna

AHHOTaIMs. DKCIEPUMEHTAIbHO U TEOPETUUECKU HUCCIEI0BAHO BIMSIHME JlaTepaIbHbIX dJIECK-
TPOAMHAMUYECKUX B3aMMOIEHCTBUI MEXIY cepeOpssHbIMU HAHOYACTULIAMU B TJIOTHOYIIAKOBaH-
HBIX MOHOCJIOSIX Ha YYBCTBUTEJbHOCTb YAaCTOTHI PE30HAHCA ITOBEPXHOCTHOTO IIA3MOHHOTIO MOT-
JIOLIEHYS K UBMEHEHMIO TT0Ka3aTeIs IPeJIOMIICHUS TU3IEKTPUIECKOI0 OKPYKEeHHSI. YCTaHOBJIEHO
3HAUYUTEIbHOE KOHILIEHTPAlLIMOHHOE YBEJINUYEeHE CEHCOPHOM CIIOCOOHOCTHU IIJIOTHOYIAaKOBaHHBIX
MOHOCJIOEB B CPaBHEHUH C OTIEJbHBIMY HAHOYACTULIAMMU.

KioueBblie ciioBa: cepe6p9[HI>Ie HAaHOYaCTUIIbI, TOBEPXHOCTHBIN TUIA3MOH, MJIOTHOYITAKOBAaH-
HBbIE MOHOCJIOU, OTITUYECKUI CEHCOP

BUCOKMI CEHCOPHMI ITOTEHIIIAJI CAMOBITOPAJIKOBAHUX
METAJIEBUX HAHOCTPYKTYP

A. JI. 3amxoeeun, C. M. Kauan, A. H. Ilonsagina

Anorania. EkcrieppuMeHTaJIbHO i TEOPEeTHYHO OOCIiIKEeHO BIUIMB JIATepaJIbHUX eIEKTPOIMHAMI-
YHUX B3aEMOJIill MixK CPIOHMMM HAHOYACTUHKAMU B LL[iIJIbHOYIIAKOBAaHUX MOHOCJIOSIX Ha YYTJIMBICTh
YacTOTH PEe30HAHCY MOBEPXHEBOTO TNTA3MOHHOTO TTOTIIMHAHHS IO 3MiHM TTOKa3HWKA 3aJTOMJICHHS
JlieIeKTPUYHOro OTOYeHHsI. BcTaHOBIEHO 3HAaUHE KOHILIEHTpaliliHe 30i1bIIeHHS] CEHCOPHOI 31aT-
HOCTI LIiJIbHOYITaKOBAaHUX MOHOIIAPIB Y MOPiBHSIHHI 3 OKPEMUMU HAHOYACTUHKAMMU.

Kirouosi ciioBa: cpiOHi HAaHOYACTUHKM, TIOBEPXHEBUI IM1a3MOH, IIIJIbHOYIIAKOBAaHI MOHOIIIAPH,
ONTUYHUI CEHCOP

© A. 1. 3amkoselr, C. M. Kauan, A. H. ITonasuna, 2008
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HIGH SENSING POTENTIAL OF SELF-ASSEMBLED METAL NANOSTRUCTURES
A. D. Zamkovets, S. M. Kachan, A. N. Ponyavina

Abstract. We have experimentally and theoretically studied the sensitivity of surface plasmon fre-
quency to the change in dielectric environment refractive index under conditions of lateral electro-
dynamic coupling between silver nanoparticles. The considerable increase in sensing ability of close-
packed nanoparticle monolayers has been established as compared with uncoupled nanoparticles.

Keywords: silver nanoparticles, surface plasmon, close-packed monolayers, optical sensor
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Rapid, State-of-the-Art Techniques for the Detection of
Toxic Chemical Adulterants in Water Systems
Chapman, H. Owusu, Y.A.

On page(s): 203-209

Abstract

Recent events have heightened awareness concern-
ing potential hazardous threats to U.S. populace. The
causes of concern include a possible contamination of
water systems through harmful chemical agents result-
ing in sickness or death among consumers. To forestall
the consequences of high-risk chemical contaminants
that can potentially pollute our water resources, swift
intervening measures need to be taken as a first line of
defense. This aspect of environmental protection in-
volves the design, testing, and installation of detection
devices that protect U.S. water supply systems from toxic
chemicals. These sensing devices are based on physical,
chemical, biological, and radiological methods of de-
tection. Traditional analytical tools are rather cumber-
some, time-consuming, and expensive to operate. On
the other hand, contemporary trends in the fight against
toxic chemical threats to domestic and industrial water
facilities comprise of sensors designed to achieve rapid,
highly sensitive, and cost-effective detection, and inter-
vention. This paper samples the state-of-the-art in de-
tection techniques for toxic chemical antagonists with
emphasis on heavy metals and cyanide compounds that
can be potentially deleterious to U.S. water systems. The
goal is to identify rapid, realistic and reliable methods, as
early warning systems, to mitigate the effects of toxicants
in water systems.

Electronic Scheme for Multiplexed Dynamic Behavior
Excitation and Detection of Piezoelectric Silicon-Based
Micromembranes

Ayela, C. Alava, T. Lagrange, D. Remiens, D. Soyer,
C. Ondarcuhu, T. Greve, A. Nicu, L.

On page(s): 210-217

Abstract

A new concept for a precise compensation of the stat-
ic capacitance of piezoelectric silicon-based micro-
membranes is proposed. Combining analog and digital
field-programmable gate array hardware elements with
specific software treatment, this system enables the par-
allel excitation and detection of the resonant frequen-
cies (and the quality factors) of matrices of piezoelec-
tric micromembranes integrated on the same chip. The

frequency measurement stability is less than 1 ppm (1-2
Hz) with a switching capability of 4 micromembranes/
sec and a measurement bandwidth of 1.5 MHz. The real-
time multiplexed tracking of the resonant frequency and
quality factor on several micromembranes is performed
in different liquid media, showing the high capability of
measurement on dramatically attenuated signals. Prior
to these measurements, calibration in air is done mak-
ing use of silica microbeads successive depositions onto
piezoelectric membranes surface. The mass sensitivity in
air is, thus, estimated at — 15 pg/(mm? -Hz) in excellent
agreement with the theoretical corresponding value.

Voltage Division Position Sensitive Detectors Based on
Photoconductive Materials Part II: Device Performances
and Experimental Results

Salvatori, S. Mazzeo, G. Conte, G.

On page(s): 218-224

Abstract

This second section is dedicated to gain more insight
into the Voltage Division Position Sensitive Detector
described in Part I of this work. Here, the discussion is
taken from a design point of view. The linearity and re-
jection to light intensity variations are described on the
practical situation of an incident light beam whose cross
sectional dimensions could be negligible to the length of
the sensor active area. The noise contribution due to the
resistive nature of the detector is taken into account and
discussed, too. According to the ideas here depicted, a
sensor based on high-quality CVD-diamond film has
been fabricated. The experimental results acquired for
such specimens, under UV excimer laser or X-ray illu-
mination, confirm the theoretical expectations.

Brillouin-Based Distributed Temperature Sensor
Employing Pulse Coding
Soto, M.A. Sahu, P.K. Bolognini, G. Di Pasquale, F.

On page(s): 225-226

Abstract

A distributed temperature sensor based on spontaneous
Brillouin scattering and employing optical pulse coding
has been implemented and characterized using a direct-
detection receiver. The signal-to-noise ratio (SNR) en-
hancement provided by coding is analyzed, along with
the influence of coding in stimulated Brillouin threshold.

79
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Simplex-coding using 127 bit codeword provides up to 7
dB SNR improvement, allowing for temperature sensing
over 21 km of dispersion shifted fiber with 3.1 K resolu-
tion and 40 m spatial resolution, permitting to avoid the
use of optical pulse amplification.

Analytical Optimization of Optical Fiber Curvature
Gauges
Kovacevic, M.S. Djordjevich, A. Nikezic, D.

On page(s): 227-232

Abstract

The Idquocurvature gaugerdquo sensor monitors deflec-
tion of structures under mechanical loading in applica-
tions in which strain gauges have traditionally been used.
Structural deflection-curvature is measured rather than
material strain. The sensitive zone of the curvature gage
is precision machined into the plastic optical fiber on
grinding or milling machines. The cutout produced re-
moves a part of the fiber core and introduces light loss
that is related to the bend-radius of the fiber. This modu-
lation mechanism is described analytically in this paper.
Results relate the relative light loss to the fiber curvature
for different parameters of the sensitive zone (depth,
length, number of cuts, bend radius, and pitch of cuts).
This allows a quantitative optimization of the gauge with-
out having to produce thousands of sensors with slightly
different combination of parameters in order to accom-
plish a similar objective experimentally.

Temperature Dependent Characteristics of
Nonreach-Through 4H-SiC Separate Absorption and
Multiplication APDs for UV Detection

Ho-Young Cha Soloviev, S. Zelakiewicz, S. Waldrab,
P. Sandvik, P.M.

On page(s): 233-237

Abstract

Silicon carbide (SiC) separate absorption multiplication
region avalanche photodiodes (SAM-APDs) for UV de-
tection in harsh environment applications were designed
and fabricated. The devices were intentionally designed
to operate under nonreach-through conditions in order
to eliminate field-induced leakage current. The gain of
2500 and quantum efficiency of ~45% at room tempera-
ture were achieved at the wavelength of 290-300 nm for
a packaged device with an active area of 1 x 1 mm?. The
temperature dependency of the current-voltage charac-
teristics and responsivity was examined in the tempera-
ture range from room temperature to 230°C.
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A New Wireless Sensor System for Smart Diapers
Yambem, L. Yapici, M.K. Jun Zou

On page(s): 238-239

Abstract

This letter presents a new wireless sensor system for smart
diaper application, which consists of an interrogator cir-
cuit, an antenna, and a passive LC resonating sensor tag.
The wireless link between the interrogator circuit and the
sensor tag is established through the inductive coupling.
The wetting of the diaper shifts the resonating frequency of
the sensor tag, changing the inductive link, and thus trig-
ger an “On” or “Off” condition reflected at the interroga-
tor circuit. With suitable sensor tags, smart diapers can be
achieved in a straightforward and low cost approach.

Fringing Field Capacitance Sensor for Measuring the
Moisture Content of Agricultural Commodities
Mclntosh, R.B. Casada, M.E.

On page(s): 240-247

Abstract

A fringing field capacitive sensor is described for measur-
ing the moisture content (MC) and temperature of agri-
cultural commodities. Sensor performance was charac-
terized by mounting the device on handheld probes and
in acrylic canisters to determine the dielectric constant
and MC of wheat and corn. The handheld probes dem-
onstrated a promising capability to measure the MC of
grain in hoppers, truck beds, and cargo holds. It is pro-
posed that the sensors be supported on cables in grain
silos and storage bins to acquire in situ data for grain
storage management and control of aeration systems.
The sensor is watertight and constructed with corrosion
resistant materials which allow MC measurements to be
made of industrial materials, chemicals, and fuels.

Highly Selective Potentiometric Membrane Sensor
for Hg(II) Based on Bis(Benzoyl Acetone) Diethylene
Triamine

Ensafi, A.A. Meghdadi, S. Allafchian, A.R.

On page(s): 248-254

Abstract

A new ion selective PVC membrane sensor is described
based on bis(benzoyl acetone) diethylene triamine as
a potentiometric sensor for Hg?* ions. The membrane
having bis(benzoyl acetone) diethylene triamine as
an electroactive material, sodium tetraphenyl phtha-
late (NaTPB), and dibutyl phthalate (DBP) as an
anion excluder in PVC matrix in the percentage ratio
4.21:2.11:60.25:33.43  (Ionophore:NaTPB:DBP:PVC)
(w/w) of exhibits a linear response to Hg?* of 1.0 x 10-°to
1.0 x 10! M with a limit of detection of 3.7 x 107 M and
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with a slope of 29.8 £ 1.0 mV/decade over the pH range
of 2.0-11.5. Selectivity coefficients for Hg(II) relative to
a numbers of potential interfering ions were investigated.
The sensor is highly selective for Hg?* ions over a large
number of mono-, bi-, and trivalent cations. Normal in-
terferents like Ag* and Cd?* do not interfere in the work-
ing of the sensor. The sensor has been found to be chemi-
cally inert to other ions and showing a fast response time
of 1 s and was used over a period of three months with a
good reproducibility. The sensor was successfully applied
to determine mercury(II) in water samples with satisfac-
tory results.

Determination of Lean Burn Combustion Temperature
Using Ultraviolet Emission

Brown, D.M. Sandvik, P.M. Fedison, J.B. Hibshman,
J. Matocha, K.S.

On page(s): 255-260

Abstract

Measurements of the ultraviolet emission spectrum
emitted from a lean burn premixed natural gas flame
were taken over a range of flame temperatures using a
fiber-optic/CCD spectrometer. Combustion tempera-
tures were determined by two methods: by measuring
the unburned oxygen in the exhaust and by calculating
the temperature using the fuel and airflows. These tem-
peratures were correlated to ratios composed of the in-
tegrated intensity of the long wavelength region of the
OH band between 310 to 340 nm (ratio’s numerator)
and that between 305 and 310 nm (ratio’s denomina-
tor). Average local combustor flame temperatures at the
end of the combustion zone may then be determined by
tracking these ratios during combustor operation. The
sensitivity of these ratios yields a 0.8% change in the ra-
tios every 20 °F with a precision of £30 °F or £1% at
3000 °F with 95 % confidence bounds demonstrating the
feasibility of this technique for use as a potential control
parameter for gas turbine combustors burning natural gas
and air mixtures. This method is well suited for the low
equivalence ratios (< 1) required to reduce NOx and CO
emissions. Other methods using peak ratios of different
emission bands exhibit nonlinearity, lower sensitivity and
greater uncertainty.

Energy Scavenging From Low-Frequency Vibrations by
Using Frequency Up-Conversion for Wireless Sensor
Applications

Kulah, H. Najafi, K.

On page(s): 261-268

Abstract
This paper presents an electromagnetic (EM) vibra-
tion-to-electrical power generator for wireless sensors,

which can scavenge energy from low-frequency external
vibrations. For most wireless applications, the ambient
vibration is generally at very low frequencies (1-100 Hz),
and traditional scavenging techniques cannot gener-
ate enough energy for proper operation. The reported
generator up-converts low-frequency environmental
vibrations to a higher frequency through a mechanical
frequency up-converter using a magnet, and hence pro-
vides more efficient energy conversion at low frequen-
cies. Power is generated by means of EM induction using
a magnet and coils on top of resonating cantilever beams.
The proposed approach has been demonstrated using a
macroscale version, which provides 170 nW maximum
power and 6 mV maximum voltage. For the microelec-
tromechanical systems (MEMS) version, the expected
maximum power and maximum voltage from a single
cantilever is 3.97 uW and 76 mV, respectively, in vacuum.
Power level can be increased further by using series-con-
nected cantilevers without increasing the overall genera-
tor area, which is 4 mm?. This system provides more than
an order of magnitude better energy conversion for 10-
100 Hz ambient vibration range, compared to a conven-
tional large mass/coil system.

A Breath Ammonia Sensor Based on Conducting
Polymer Nanojunctions

Aguilar, A.D. Forzani, E.S. Nagahara, L.A. Amlani,
I. Tsui, R. Tao, N.J.

On page(s): 269-273

Abstract

We present an ammonia sensor for human breath analy-
sis based on electrically conducting polymer nanojunc-
tions. Each nanojunction is formed by bridging a pair
of gold nanoelectrodes on a silicon chip separated by a
small gap (<60 nm) with electrodeposited polyaniline.
The signal transduction mechanism of the sensor is the
change in the nanojunction conductance as a result of
polymer dedoping by ammonia. The sensor response to
human breath is validated by comparison with a refer-
ence method for detection of ammonium ion combined
with an optimized breath ammonia trapping system.
The nanojunction sensor is capable of in situ detection
of parts per billion (ppb) levels of ammonia in human
breath.

A Sensitivity Model for Predicting Photonic Crystal
Biosensor Performance
Block, 1.D. Ganesh, N. Meng Lu Cunningham, B.T.

On page(s): 274-280

Abstract
We present a model for predicting photonic crystal la-
bel-free biosensor performance based primarily on the
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spatial distribution of electromagnetic near fields at de-
vice resonance. To achieve maximum device sensitivity,
the resonant fields can be shaped by careful choice of
material and geometrical parameters. The effect of each
property on the resonant mode profile, and consequently
on sensor performance, is illustrated. A comparison of
device sensitivity calculated by both the proposed model
and direct rigorous coupled wave analysis simulation
supports the validity of our model.

Optical Fiber Humidity Sensors Using Nanostructured
Coatings of SiO, Nanoparticles

Corres, J.M. Matias, I.R. Hernaez, M. Bravo,

J. Arregui, EJ.

On page(s): 281-285

Abstract

In this paper, a new optical fiber humidity sensor based
on superhydrophilic coating is proposed. The electro-
static self-assembly technique has been used to create a
nanometric scale surface on the tip of a standard single-
mode pigtail. The fabricated sensor has demonstrated a
good linearity in the range from 40% to 98% of relative
humidity (RH). A variation of 10 dB in reflected optical
power is achieved with a response time of only 150 ms.
Among other applications, this sensor is intended to be
used for monitoring the human breathing, so high dy-
namic performances are required, specially in the higher
RH ranges.

Robust Intermediate Read-Out for Deep Submicron
Technology CMOS Image Sensors
Chen Shoushun Boussaid, F. Bermak, A.

On page(s): 286-294

Abstract

In this paper, a CMOS image sensor featuring a novel
spiking pixel design and a robust digital intermediate
read-out is proposed for deep submicron CMOS tech-
nologies. The proposed read-out scheme exhibits a rela-
tive insensitivity to the ongoing aggressive scaling of the
supply voltage. It is based on a novel compact spiking pix-
el circuit, which combines digitizing and memory func-
tions. Illumination is encoded into a Gray code using a
very simple yet robust Gray 8-bit counter memory. Cir-
cuit simulations and experiments demonstrate the suc-
cessful operation of a 64x64 image sensor, implemented
in a 0.35 um CMOS technology. A scalability analysis is
presented. It suggests that deep sub-0.18 um will enable
the full potential of the proposed Gray encoding spiking
pixel. Potential applications include multiresolution im-
aging and motion detection.

82

Quantum Dot-Based Biosensor for Detection of Human
Cardiac Troponin I Using a Liquid-Core Waveguide
Stringer, R.C. Hoehn, D. Grant, S.A.

On page(s): 295-300

Abstract

Human cardiac Troponin I is one of three subunits of
the cardiac Troponin complex that are released into the
bloodstream upon injury to cardiac muscle, particularly
myocardial infarction, where it is absent under normal
conditions. Rapid, sensitive detection of blood borne
Troponin I is extremely important for early detection
of myocardial infarction. An optical biosensor has been
proposed as a versatile, adaptable, and effective method
for detection of Troponin I. The biosensor architecture
utilizes fluorescence resonance energy transfer (FRET),
a distance-dependent chemical signal transduction
method that occurs between two fluorescent molecules,
termed the donor and acceptor. In order to launch
FRET, a donor-labeled protein A molecule is bound to
an acceptor-labeled capture antibody. When exposed to
the Troponin I antigen, the antibody-antigen binding
event initiates a conformational change within the struc-
ture of the antibody. As this morphological change in the
antibody takes place, the distance between the donor and
acceptor changes, resulting in a measurable shift in en-
ergy transfer. In this study, quantum dots were utilized as
the FRET donors to further increase the efficiency of the
biosensor system and organic dyes were utilized as the
acceptors. This sensing mechanism was then interfaced
in a liquid-core waveguide (LCW) platform that was able
to capture the resulting fluorescence to achieve highly
sensitive and accurate measurements. The biosensor
demonstrated an ample sensitivity to the analyte, achiev-
ing a lower limit of detection of approximately 32 nM in
phosphate buffered saline and 55 nM in human plasma.
A high degree of specificity was also observed when the
response to cardiac Troponin I is compared with that of a
nonspecific protein. Response time of the biosensor was
determined to be less than 1 min; an expeditious time
compared with other Troponin diagnostic assays.

Sub ppm Detection of Hydrogen
Klingvall, R. Lundstrom, I. Eriksson, M.

On page(s): 301-307

Abstract

A light pulse technique and a field-effect device were
used to detect small concentration steps of hydrogen in
air. The detection limit was lower than 40 ppb, which is
at least one order of magnitude lower than previously re-
ported measurements (with field-effect devices) of hy-
drogen concentration in air. The device structure was a
metal-insulator-semiconductor capacitor with a metal
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double layer with 17.5 nm Pd (upper layer) and 7.5 nm Pt
on a SiO, insulator and a Si substrate.

Design of a Low-Power Micromachined Fluxgate Sensor
Using Localized Core Saturation Method
Pei-Ming Wu Ahn, C.H.

On page(s): 308-313

Abstract

Design of a low-power micromachined ring-type flux-
gate sensor with localized saturation cores has been made
and optimized in this work. The design is accomplished
by using the electromagnetic simulation software, Mag-
net™, which is capable of establishing a quantitative con-
nection between the sensor parameters and the geomet-
rical parameters of the model. Using recently developed
data extraction techniques, the design with low power
(19 mW) and high sensitivity (590 V/T at 60 uT) can be
achieved after a series of simulations. For comparison,
an actual device has been fabricated with sensitivity of
650 V/T at 60 uT, power consumption of 14 mW. The
good agreement between the simulation and the experi-
mental results validate our new approach for the design
of low-power fluxgate. In addition, measurements using
a second-harmonics-based detection circuit have been
performed so that the noise, stability, and perming effect
of the fabricated device are explored.

Removal of Nonspecifically Bound Proteins on
Microarrays Using Surface Acoustic Waves

Cular, S. Branch, D.W. Bhethanabotla, V.R. Meyer,
G.D. Craighead, H.G.

On page(s): 314-320

Abstract

Nonspecific binding of proteins is an ongoing problem
that dramatically reduces the sensitivity and selectivity
of biosensors. We demonstrate that ultrasonic waves gen-
erated by surface acoustic wave (SAW) devices remove
nonspecifically bound proteins from the sensing and non-
sensing regions of the microarrays. We demonstrate our
approach for controllably and nondestructively clean-
ing the microarray interface. In this work, SAWs were
generated using 128° YX lithium niobate, chosen for its
high coupling coefficient and efficient power transfer to
mechanical motion. These waves propagating along the
surface were coupled into specifically bound and non-
specifically bound proteins on a patterned surface of
40 um feature size. Fluorescence intensity was used to
quantify cleaning efficacy of the microarrays. Our results
have shown that excess protein layers and aggregates are
removed leaving highly uniform films as evidenced by
fluorescence intensity profiles. Selected antigen-recep-
tor interactions remained bound during the acoustic
cleaning process when subjected to 11.25 mW of power
and retained their efficacy for subsequent antigen cap-
ture. Results demonstrate near-complete fluorescence
signal recovery for both the sensing and nonsensing re-
gions of the microarrays. Of significance is that our ap-
proach can be integrated into existing array technologies
where sensing and nonsensing regions are extensively
fouled. We believe that this technology will be pivotal in
the development and advancement of microsensors and
their biological applications.

Volume: 8 Issue: 4 ISSN: 1530-437X

Charge-Based Capacitive Sensor Array for CMOS-
Based Laboratory-on-Chip Applications

Ghafar-Zadeh, E. Sawan, M.

On page(s): 325-332

Abstract

In this paper, we present a capacitive sensor array for
highly integrated lab-on-chip (LoC) applications us-
ing the charge-based capacitance measurement method
(CBCM). The core-CBCM sensor chip is designed and
implemented in 0.18 micron CMOS process featuring an
array of capacitive sensors; an offset cancellation module
and a low complexity analog-to-digital converter (ADC).
This sensor chip is incorporated with a microfluidic
channel using direct-write fabrication process. We dem-
onstrate the testing results using chemical solvents with
known dielectric constants in order to show the viability
of the proposed sensor chip for LoCs.

Modeling and Optimization of a Microscale Capacitive
Humidity Sensor for HVAC Applications

Sen, A.K. Darabi, J.

On page(s): 333-340

Abstract

This paper presents a comprehensive numerical study
of the performance of a capacitive humidity sensor for
heating, ventilation, and air conditioning (HVAC) ap-
plications. The proposed sensor comprises a sensing
layer sandwiched between an array of top and bottom
electrodes. A combination of both parallel plate and
interdigitated electrode arrangements is considered to
achieve their distinctive advantages. Polyimide is used as
the humidity sensing material due to good sensing char-
acteristics and aluminum is used as the electrode materi-
al because of the ease of fabrication. A layer of polyimide
covers the top electrodes to provide protection from at-
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mospheric contamination thus improving durability. The
influence of relative humidity on the dielectric constant
of the sensing layer is determined theoretically using the
models of Looyenga and Shibata The model is validated
by comparing model predictions with experimentally
measured data for a previously reported capacitive hu-
midity sensor. The model is then used to simulate and
predict the performance of the proposed humidity sensor.
The effects of design configuration, sensing layer thick-
ness, electrode polarity, electrode width and thickness,
and electrode gap are studied. The influence of operating
conditions including relative humidity, temperature and
voltage is investigated. Based on the simulation results,
the optimum design configuration is identified.

Removal of Temperature and Earth’s Field Effects of a
Magnetoelastic pH Sensor

Keat Ghee Ong Ee Lim Tan Grimes, C.A. Ranyuan
Shao

On page(s): 341-346

Abstract

Magnetoelastic sensors are widely used for chemical and
biological monitoring including measurement of pH,
glucose, carbon dioxide, and Escherichia coli by ap-
plying a mass- or elasticity-changing coating that shifts
the sensor’s resonant frequency in response to the target
analytes. However, the sensor’s resonant frequency also
varies with the ambient temperature and earth’s mag-
netic fields, reducing the accuracy and reliability of the
measurements. This paper presents a technique to elimi-
nate the effects of temperature and earth’s magnetic field
on the magnetoelastic sensor by detecting the change in
its higher order harmonic magnetic fields, which are
generated by the sensor when excited by a low frequency
magnetic field. The higher order harmonic response of
the magnetoelastic sensor is a function of temperature
and DC field but remains unaffected by the mass/elas-
ticity change from the chemical or biological responsive
coating, thus allowing the calibration of both interfering
quantities. This paper illustrates the application of this
technique on a magnetoelastic pH sensor, where the re-
sults show the calibrated measurements are independent
from the ambient temperature and DC magnetic fields
such as the earth’s field.

Development of a Spectrophotometric Optode for the
Determination of Hg(IT)

Ensafi, A.A. Fouladgar, M.

On page(s): 347-353

Abstract
A new simple and inexpensive optical chemical sensor for
mercury(II) ions is presented. The mercury sensing sys-
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tem has prepared by incorporating of 1-[2-pyridylazo]-
2-naphthol as a suitable ligand for Hg(II) on triacetyl
cellulose. The proportionality in intensity of the mem-
brane color on the optodes loaded with varying amounts
of Hg(II) suggests its potential applications for screen-
ing of Hg(II) in aqueous samples by visual colorimetry.
The optode has a dynamic range 1.0 to 1000.0 uM with
a limit of detection of 0.8 uM Hg(II). Different experi-
mental parameters such as variable affecting on sensor
preparation and pH of the sample solution plus response
time were studied. The optodes developed in the present
work were found to be stable, cost effective, easy to pre-
pare, and efficient for direct determination of Hg(II) in
a variety of aqueous samples using spectrophotometric
method.

New Type of Thermal-Isolation Structure Based on PI
and OPS Used in Uncooled Infrared Detector
Xing-Ming Liu Lin Han Li-Tian Liu

On page(s): 354-356

Abstract

A new type of thermal-isolation structure based on poly-
imide (PI) and oxidized porous silicon (OPS) is present-
ed. The structure has the advantage of simpler process,
lower cost, and higher yield. The mechanism is described
briefly in this paper and the process is studied in detail.
The thermal-isolation capability of the structure is veri-
fied by a-Si bolometer with PI and OPS complex thermal
isolation structure and excellent performance has been
achieved.

Sensor System for Enhanced Detection of Locomotion
and Standing Behavior in Rats

Yuan-Hsing Shih Ting-Chen Ke Mao-Tsun Lin Ming-
Shing Young

On page(s): 357-364

Abstract

This study developed and evaluated a novel, inexpensive
computer monitoring system for measuring multiple
parameters of rat activity. The system was comprised of
a touch-panel and infrared modules, based on an AT-
mega32L microcontroller, combined with a locomo-
tion-processing algorithm for monitoring rat of the loco-
motion and standing activities of experimental rats. The
infrared module was designed to fit within an experi-
mental cage to measure standing behavior. The infra-
red transmitter and receiver modules were set up on two
sides of the experimental cage with 2-cm inter-transmit-
ter and inter-receiver spacing to detect the standing rat’s
body. In normal mode, three behavioral activities (lo-
comotion, standing, and jumping) were measured over
the course of 1 h. This study demonstrated an improved
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planar resolution of approximately 0.4 cm. Analysis of
variance (ANOVA; P < (0.05) was used to detect signifi-
cant differences between the experimental and control
groups. The major advantage of the touch-panel and
infrared sensor system is its ability to record a rat’s lo-
comotion, jumping, and standing behaviors simultane-
ously. The proposed system will be especially useful to
researchers in pharmaceutical and medical fields.

Conductometric Hydrogen Gas Sensor Based on
Polypyrrole Nanofibers

Al-Mashat, L. Tran, H. D. Wlodarski, W. Kaner, R.
B. Kalantar-Zadeh, K.

On page(s): 365-370

Abstract

Polypyrrole nanofibers are synthesized through a tem-
plate-free chemical route and used as the active compo-
nent for hydrogen gas sensing at room temperature. The
synthesis of polypyrrole nanofibers was achieved by using
bipyrrole as an initiator to speed up the polymerization
of pyrrole with FeCl, as the oxidizing agent. Scanning
and transmission electron microscopy studies indicate
that the resulting polypyrrole forms a nanofibrous mat
with average nanofiber diameter of 18 nm. Fourier trans-
form infrared spectroscopy and elemental analysis con-
firms that the structure of the nanofibers is comparable
to bulk polypyrrole. Gas sensing properties of polypyr-
role nanofibers were investigated by depositing nanofiber
dispersions on an interdigited conductometric trans-
ducer. The sensor performance was tested through pro-
grammable exposure towards different concentrations of
hydrogen gas diluted in synthetic air in an environmental
cell at different temperatures. A short response time of
43 s was observed upon exposure to a concentration of
1% hydrogen with a decrease in film resistance of 312 Q
at room temperature. The sensor sensitivity was analyzed
with gradual elevation of the operating temperature.

State-of-the-Art in Force and Tactile Sensing for
Minimally Invasive Surgery

Puangmali, P. Althoefer, K. Seneviratne, L.D. Murphy,
D. Dasgupta, P.

On page(s): 371-381

Abstract

Haptic perception plays a very important role in surgery.
It enables the surgeon to feel organic tissue hardness,
measure tissue properties, evaluate anatomical struc-
tures, and allows him/her to commit appropriate force
control actions for safe tissue manipulation. However,
in minimally invasive surgery, the surgeon’s ability of
perceiving valuable haptic information through surgical
instruments is severely impaired. Performing the surgery

without such sensory information could lead to increase
of tissue trauma and vital organic tissue damage. In order
to restore the surgeon’s perceptual capability, methods
of force and tactile sensing have been applied with at-
tempts to develop instruments that can be used to detect
tissue contact forces and generate haptic feedback to the
surgeon. This paper reviews the state-of-the-art in force
and tactile sensing technologies applied in minimally
invasive surgery. Several sensing strategies including dis-
placement-based, current-based, pressure-based, resis-
tive-based, capacitive-based, piezoelectric-based, vibra-
tion-based, and optical-based sensing are discussed.

Determining the Physical Sequence of Sensors on a
Serial Bus With Minimal Wiring
Harnett, C.K.

On page(s): 382-383

Abstract

This report demonstrates a three-wire system for deter-
mining the physical sequence of addressable devices on
a serial bus, enabling automated spatial mapping of sen-
sors along a network. Small inductors between each chip
are incorporated into an oscillator circuit, producing a
different resonant frequency for each chip during the se-
quence detect function. Frequency-counting-based se-
quence detection is compatible with small microcontrol-
lers such as those used in wireless environmental sensor
networks. The sequence detection hardware does not in-
terfere with normal use of the same three wires to supply
power, data, and ground connections to the wired sensor
network in this application.

A PVDF-Based Deformation and Motion Sensor:
Modeling and Experiments
Jingang Yi Hong Liang

On page(s): 384-391

Abstract

In this paper, we present the mathematical modeling,
analysis, and experiments of a new deformation and mo-
tion measurement sensor that is made of polyvinylidene
fluoride (PVDF) thin-film. The PVDF-based deforma-
tion sensor is designed and fabricated for several applica-
tions, such as deformation detection of automotive tires
and insect locomotion measurements. In the sensing sys-
tem, only two ends of the strip-shape sensor are attached
to the moving object and under the relative motion of
two ends, the sensor is buckled. The design provides a
new non- intrusive method of measuring deformation
and motion, which are desirable in certain applications.
The analytical model of the sensing system is based on
the synthesis of an elastica modeling of the PVDF thin-
film under buckling motion and a Duhem hysteresis
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model. The modeling and analysis results are compared
and validated with experiments that are conducted on a
testing kit.

Characterization of the Temperature Dependence of the
Pressure Coefficients of n- and p-Type Silicon Using
Hydrostatic Testing

Chun-Hyung Cho Jaeger, R.C. Suhling, J.C. Yanling
Kang Mian, A.

On page(s): 392-400

Abstract

Piezoresistive stress sensors on the (111) surface of sili-
con offer the unique ability to measure the complete
stress state at a point in the (111) material. However,
four-point bending or wafer-level calibration methods
can measure only four of the six piezoresistive coeffi-
cients for p- and n-type resistors required for application
of these sensors. In this work, a hydrostatic test method
has been developed in which a high-capacity pressure
vessel is used to apply a triaxial load to a single die over
the -25°C to+100 °C temperature range. The slopes of
the adjusted resistance change versus pressure plots yield
pressure coefficients for p- and n-type silicon that pro-
vide the additional information necessary to fully deter-
mine the complete set of piezoresistive coefficients.

A Novel Vector Hydrophone Based on the Piezoresistive
Effect of Resonant Tunneling Diode

Chenyang Xue Zhaomin Tong Binzhen Zhang Wendong
Zhang

On page(s): 401-402

Abstract

This letter reports a novel vector hydrophone based on
the piezoresistive effect of resonant tunneling diode
(RTD). An external pressure introduces stress in the lay-
ers of RTD and induces its current-voltage (I-V) curves
change. This effect has been applied to designing new
sensor. By control-hole technology, the sensor is proc-
essed integrated with GaAs/In Ga, As/AlAs double bar-
rier structures posited on its strain-sensitive region. The
fabricated sensor is packaged for watertight solution, and
underwater measurements are conducted in RTD’s neg-
ative differential resistance (NDR) region. Directivity
curve of the sensor follows “8”; cosine functional form,
which shows its vector sound signal detection ability, and
its sensitivity reaches -184.6 dB (0 dB = 1 V/uPa) at 1
KHz.
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A Committee Machine Gas Identification System Based
on Dynamically Reconfigurable FPGA

Minghua Shi Bermak, A. Chandrasekaran, S. Amira,
A. Brahim-Belhouari, S.

On page(s): 403-414

Abstract

This paper proposes a gas identification system based on
the committee machine (CM) classifier, which combines
various gas identification algorithms, to obtain a unified
decision with improved accuracy. The CM combines five
different classifiers: K nearest neighbors (KNNs), mul-
tilayer perceptron (MLP), radial basis function (RBF),
Gaussian mixture model (GMM), and probabilistic prin-
cipal component analysis (PPCA). Experiments on real
sensors’ data proved the effectiveness of our system with an
improved accuracy over individual classifiers. Due to the
computationally intensive nature of CM, its implementa-
tion requires significant hardware resources. In order to
overcome this problem, we propose a novel time multiplex-
ing hardware implementation using a dynamically recon-
figurable field programmable gate array (FPGA) platform.
The processing is divided into three stages: sampling and
preprocessing, pattern recognition, and decision stage.
Dynamically reconfigurable FPGA technique is used to
implement the system in a sequential manner, thus using
limited hardware resources of the FPGA chip. The system
is successfully tested for combustible gas identification ap-
plication using our in-house tin-oxide gas sensors.

An Environmental Air Pollution Monitoring System
Based on the IEEE 1451 Standard for Low Cost
Requirements

Kularatna, N. Sudantha, B.H.

On page(s): 415-422

Abstract

An Environmental Air Pollution Monitoring System
(EAPMS) for monitoring the concentrations of major
air pollutant gases has been developed, complying with
the IEEE 1451.2 standard. This system measures con-
centrations of gases such as CO, NO,, SO,, and O, us-
ing semiconductor sensors. The smart transducer inter-
face module (STIM) was implemented using the analog
devices’ ADuC812 microconverter. Network Capable
Application Processor (NCAP) was developed using a
personal computer and connected to the STIM via the
transducer independent interface. Three gas sensors
were calibrated using the standard calibration methods.
Gas concentration levels and information regarding the
STIM can be seen on the graphical user interface of the
NCAP. Further, the EAPMS is capable of warning when
the pollutant levels exceed predetermined maxima and
the system can be developed into a low cost version for
developing countries.
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BUMOTI'U 1O O®OPMJIEHHS CTATEN Y XKYPHAJI
THOOPMALIA JIA ABTOPIB

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

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

2. IlpoextyBaHHS i MaTeMaTUIHEe MOJCITIOBAH-
HsI CEHCOPiB

3. Cencopu (i3MUYHNX BEJTUINH

4. OnITMYHI, ONITOENEKTPOHHI i pamialiiiHi ce-
HCOpH

5. AKyCTOEJIeKTpOHHi CeHCopu

6. XiMiuHi ceHCcopH

7. BioceHcopu

8. Marepianu st ceHCOpiB

9. TexHoJIOTisA BUPOOHMIITBA CEHCOPIB

10. Cencopu Ta iHpopMaliiiHi cCHCTeMH

11. MikpocucreMHi Ta HaHO- TexHooril (MST,
LIGA-TexHom0Tis1, aKTIOATOPH Ta iH.)

12. lerpanartist, MeTpoJioris i cepTudikariis ce-
HCOpiB

KypHan ny0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX MUTaHb, 1110 BiAMOBiIaI0Th 1Oro TEMA-
TH1li, TOTOYHY iH(opMallilo — XPOHiKY, MepcoHa-
JIi1, TIJIaTHI peKJIaMHi TTOBiIOMJIEHHSI, OTOJIOLLIEHHS
010 KOH(MpEepeHIIiit.

Marepianu, 1o HajacuiamThcs A0 Pepaxiiii,
NOBUHHI OyTM HamucaHi 3 MaKCUMaJbHOIO fIC-
HICTIO 1 YITKIiCTIO BUKJIAAy TEKCTy. ¥ MOJAaHOMY
pykKonuci moBMHHa OyTM OOIpyHTOBaHa akKTya-
JIBHICTh pO3B’s3yBaHOI 3amadi, chopMyrhboBaHa

MeTa AOCHiIKeHHs, MiCTUTUCSI OpUTiHaJdbHA Ya-
CTMHA i BUCHOBKHU, 1110 3a0€3MeUy0Th pO3yMiHHS
CyTi OTpMMaHUX PE3YJbTaTiB i iX HOBU3HY. ABTOpU
MOBUHHiI YHMKATU HEOOI'PYHTOBAHOI'O BBEACHHS
HOBUMX TE€PMiHiB i By3bKOIPOiTbHUX KapTOHHUX
BUCJIOBIB.

Penakuist XXypHany mpocuTh aBTOpPiB MpU Ha-
MpaBJieHi cTaTeil 10 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonucu NOBUHHiI HaaCUJIATUCS Yy IBOX
MNPUMipHUKAX YKPAiHCbKOIO, POCIIICHKOIO UM aHT-
JIIAChbKOI0 MOBOIO i CyNpOBOIKYBaTUCS (paitnaMu
TEKCTY i MaJIIOHKiB Ha AucKeTi. EneKkTpoHHa Korist
MoXe OyTH HajdicaaHa eeKTPOHHOIO IOIUTOIO.

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

3. IlpuitHATHI rpadidHi ¢opMaTy MJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHku cTBOpeHi 3a IOIIOMOTIOIO
MPOTrpaMHOro 3abe3reueHHs s MaTeMaTUYHUX
i CTAaTUCTUYHUX OOYUCJIEHb, MTOBUHHI OyTU mepe-
TBOPEHi JO OAHOIO 3 LIMX (POPMATiB.

Pykonucu HascuIaTH 3a aipecolo:
Jlenix fIpocaas Laiu, 3am. roa. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukona, HJIJI-3, Byx. JIBopsiHCbKa, 2,
Ouneca, 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 moBUHHI CynTpOBOIKYBATUCS:

— oGiliiHUM JUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM yCTaHOBH, e OyJ1a BUKOHaHa podora. Lle mpa-
BUJIO HE CTOCYETHLCS POOIT MpeaCcTaBACHUX MixKHa -
POIHUMU IpylaMy aBTOPIB;

— JIO3BOJIOM JJIS1 BiIKpUTOI MMyOJTiKallii: eKxcrie-
PTHUM BHUCHOBKOM — TiJIbKM JIJIST aBTOPIB 3 YKpa-
1HU.

ABTOpCBKE TIpaBo MepexoauTh Buaasiio.

TuTyabHUi apKym:

1. PACS i VniBepcanpumii Hdecsarkosuit Kon
Knacudikauii (VAK) (maa aBTopiB i3 KpaiH
CHJ/I) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeThbcs

JIeKibKa BiImiJIeHMX KoMaMHM KoJiB. SIKIIO HisKi
Koau Kiacudikallii He To3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakitiiinoro Kogeriero.

2. Ha3Ba poootu (110 LIEHTPY, TPOITMCHUMM JIi-
TepamMu, mpudt 14pt, KUpHO, YKp., POC., aHTIL.
MOBaMH).

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

4. Ha3Ba ycTaHoBH, TTOBHA ajapeca, TeJedoHU i
daxcu, e-mail 1 KOXXHOrO aBTOpa, HIXKYE, Ye-
pe3 OIMH iHTepBaJl, OKPEMUM PSIIKOM (10 LIEHTPY,
wpudt 12pt).

Anotamis: 10 200 ci1iB yKpaiHCBKOIO, aHTJTiCh-
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KoI0 i pociiicbkoro MoBamu. Ilepen TekcToM aHO-
Talil TOTPiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaax BCiX aBTOPiB.

151 aBTOPiB 3 3aKOPAOHY, SIKi HE 3HAIOTh YKpa-
THCBHKOI 200 pOCiliCbKOi MOBU, JOCTAaTHBO aHOTALLii
i pi3BUILIA AaHTiCHKOIO.

KiouoBi ciioBa: ixHs KiIbKiCTh HE TTOBMHHA TTe-
peBUIIYBaTH BicbMHU CJliB. B ocobinBux BUMagkax
MOXHa BUKOPUCTOBYBATU TEPMiHU 3 ABOMA — UM
TpboMa cjoBaMu. Lli c1oBa MOBUHHI OYTU PO3Mi-
IIIeHi TiJ aHOTAIli€l0 i HAITMCaHi TiEI0 CaMOI0 MO-
BOIO.

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. ITig3aronoBKu, SKILO BOHU €,
TMOBUHHI OYyTW HaApyKOBaHi MPONMUCHUMU JIiTepa-
MU, XKUPHO.

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

Tabamni moBMHHI OyTY TIpenCcTaBeHi Ha OKpe-
MUX apKyliax y opMati BiAOBiZIHMUX TEKCTOBUX
¢dopmariB (ouB. Bulle), Y4 y GopmaTi TeKcTy (3
KOJIOHKaMU, BildileHUMHU iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

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

ITopsimok ogopMIleHHS JiTepaTypu ITOBUHEH
BigmoBinatu Bumoram BAK Ykpainu:

1. bepecroBckuit B.b., JIudpmmuu E.M., ITuta-
eBckuit JI.I1., KBaHTOBas1i 3JeKTpoAMHAMUKA. —
M.: Hayka, 1984. — 430 c.

2. Cepruenko A.M., Yepnora PUN., CeprueH-
ko A.S., Ontummzanms nudposoii 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
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Temperature Physics. — North Holland, Amster-
dam.: ed. by D.F. Brewer, 1986. — 248 p.

5. Ipomos K.JI., Jlanacbepr M.D., Ontuma-
JIbHOE Ha3HayeHWe MpUOpUTeTOB //Tpymbl Mex-
nyHap. KoH®. “JIoKanbHble BEIYUCIUTEIbHbBIE 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. JJocaimkeHHs
ontuyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH VYxpainu. IH-1 KibepHeTuku; 76-76).

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

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

BuHoCOK, SIKI1I0 MOXJIMBO, OaXkaHO YHUKATHU.

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

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

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

®ororpadii noBUHHI OyTH OpUTiHATLHUMH.

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

“Sensor Electronics and Microsystems Tech-
nologies” publishes articles, brief messages, letters
to Editors, comments containing results of funda-
mental and applied researches, on the following
directions:

1. Physical, chemical and other phenomena, as
the bases of sensors

2. Sensors design and mathematical modeling

3. Physical sensors

4. Optical and optoelectronic and radiation sen-
SOrS

5. Acoustoelectronic sensors

6. Chemical sensors

7. Biosensors

8. Sensor materials

9. Sensors production technologies

10. Sensors and information systems

11. Microsystems and nano- technologies (MST,
LIGA-technologies, actuators)

12. Sensor’s degradation, metrology and certi-
fication

The journal publishes the custom-made reviews
on actual questions appropriate to the mentioned
subjects, current information — chronicle, special
papers devoted to known scientists, paid advertising
messages, conferences announcements.

The materials sent to Editors, should be written
with the maximal clearness. In the submitted man-
uscript the actuality of problem should be reflected,

the purpose of the work should be formulated. It
must contain an original part and conclusions pro-
viding understanding of essence of received results
and their novelty. The authors should avoid unrea-
sonable introduction of the new terms.

The Editors asks the authors to follow the next
rules:

1. Manuscripts should be submitted in duplicate
in Ukrainian, English, or Russian, a hard copy and
supplemented with a text file and figures on a dis-
kette. An electronic copy may be submitted by e-
mail.

2. Acceptable text formats: MultiEdit (txt),
WordPerfect, MS Word (rtf, doc).

3. Acceptable graphic formats for figures: EPS,
TIFF, BMP, PCX, CDR, WME, MS Word and MS
Graf, JPEG. Figures created using software for
mathematical and statistical calculations should be
converted to one of these formats.

Manuscripts should be sent to:

Lepikh Yaroslav Illich, The Vice Editor, Odessa
National I.1. Mechnikov University, RL-3, str.
Dvoryanskaya, 2, Odessa, 65082, Ukraine.
Phone/fax +38(048) 723-34-61,
phone +38(048) 726-63-56.

E-mail: semst-journal@onu.edu.ua,
semst-journal@ukr.net
http://www.semst.onu.edu.ua

The manuscript preparation rules:

The manuscripts should be supplemented with
the Official letter signed by a chief manager of the
institution where the work was performed. This re-
quirement does not apply to papers submitted by
international groups of authors.

Copyright transfer to the Publisher.

Title Page:

1. PACS and Universal Decimal Classification
code (for authors from FSU). Several comma-sep-
arated codes are allowed. If no classification codes
are indicated, the code(s) will be assigned by the
Editorial Board.

2. Title of the paper (central, capital, bold, 14pt)

3. Name (-s) of the author(s) below, in one space
(central, normal face, 12pt).

4. Name of affiliated institution, full address, tel-

ephone and fax numbers, e-mail addresses (if avail-
able) for each author below, in one space (central,
normal face, 12pt).

Abstract: up to 200 words, must be presented in
English, Ukrainian and Russian. Before the abstract
text one should indicate in the same language: the
paper title, surnames and initials of all authors.

Keywords: its amount must not exceed eight
words. In the specific cases it is acceptable to use
two- or three-word terms. These words must be
placed under the abstract and written in the same
language.

Text should be printed 1,5-spaced on white paper
A4 format with a 12pt, margins: left — 3sm, right —
1,5, upper and lower — 2,5sm. Titles of the sections if
it is present should be typed bold, capitals.
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Equations should be entered using MS Equation
Editor or MathType. Papers with handwritten equa-
tions are not accepted. Notations should be defined
when the first appearing in the text.

Tables should be submitted on separate pages in
the format of appropriate text formats (see above),
or in the text format (with columns separated by in-
terval, commas, or tabulation characters).

List of references should be 1,5-spaced, with ref-
erences numbered in order of their appearance in
the text.

The format for references is as follows:

1. bepecroBckuit B.b., JIndpmmi E.M., ITurta-
eBckuii JI.I1., KBaHTOBast 3ieKTpoanMHaAMMUKaA. —
M.: Hayka, 1984. — 430 c.

2. Cepruenko A.M., Yeprnosa P.U., Cepruenko
AS4l., Onrumm3zanus nudponoit cetn //PTT. —
1992. — T.7, Ne6. — C. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et
al., Gas sensor research // Phys. Rev. — 1978. —
Ne6. — 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.

5. IpomoB K 1., Jlanocoepr M.D., Onrrumains-
HOe Ha3HadYeHWe INIpUOPUTETOB //Ipymbpl Mex-
nyHap. KoH®p. “JlokambHBIe BBIYHUCIUTEIHHBIC
cetn” (JIOKCETD 88). — Tom 1. — Pura:MUBBT
AH JlatBuu. — 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. IIanumona A.H., Kprokos A.C. Uccneno-
BaHMeE onTUYecKux ceHcopos. — K: 1976. — 37 c.
(ITperrp. /AH  Ykpaumnbel. WMH-T KuOEpHETHKWU,
76-76)

8. Bacunbes H.B. OnruyHi ceHcopu Ha
A,B, Jluc. kaHm.¢i3. — mar. Hayk,05.05.04. —
K.,1993. — 212c.

Figures and tables captions should be printed in
the manuscript double-spaced after the list of refer-
ences.

Footnotes should be avoided if possible.

Pictures will be scanned for digital reproduc-
tion. Only high-quality pictures can be accepted.
Inscriptions and symbols should be printed inside.
Negatives, and slides are not accepted.

Each figure should be printed on a separate
page of the manuscript and have a size not exceed-
ing 160x200 mm. For text inside figures, use 10pt.
Measurement units should be indicated after a
comma (not in blankets). All figures are to be num-
bered in order of its appearance in the text, with
sections denoted as (a), (b), etc. Placing the figure
numbers and captions inside figures is not allowed.
On the backside, write with a pencil the paper title,
author(s) name(s) and figure number, and mark the
topside with an arrow.

Photographs should be submitted as original
prints.

Color printing is possible if its cost is covered by
the authors or their sponsors.

For information about the rules and costs, con-
tact with the Editorial Staff.

[Minmmucano mo mpyky 17.12.2008. ®@opmar 60x84/8. INamip odcerHuit. lapHiTypa «Newton». JIpyk odceTHuit.
VM. mpyk. apk. 10,46. Tupax 100 mpum. 3am. Ne 613.

BunaBHULTBO i ApyKapHs «ACTPONPUHT»
65091, m. Opneca, Bys1. PasymoBchbka, 21.
Tea.: (048) 37-07-95, 37-24-26, 33-07-17, 37-14-25.
www.astroprint.odessa.ua; www.fotoalbom-odessa.com
CsigourBo cy6’ekta BunaBHuyoi cripasu JIK Ne 1373 Bin 28.05.2003 p.
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