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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YIK 621.282.535;621.315.532

NJIEHTU®UKALIMA CTPYKTYPHBIX DJIEMEHTOB ®OHO-IIEJIEBOI
OBCTAHOBKH B TUBPUIHBIX 03C METOJAMU LIU®POBON
I'MJIBBEPT-OIITUKHA

H. K. Baacenko

YuusepcuteTt Onoie, Pecriy6nuka IMonbira, Onone,45-365, yia.Pomana JiMoBckero, 7/9,
Ten.+4877-454-29-51, e-mail:vlasenkon@uni.opole.pl

AHHOTAIMA

UJIEHTU®UKAIIAA CTPYKTYPHBIX DJIEMEHTOB ®OHO-IIEJIEBO OBCTAHOBKU
B TMBPUJHBIX OBC METOJAMM IIU®POBOM I'JIbBEPT-OIITUKH

H. K. Baacenxo

PaccMoTpeHbl MoaXoabl K MPOEKTUPOBAHUIO UHPOpMaLMOHHBIX TexHoaoruii (UT) uneHtudu-
Kaly IMHAMHIYECKIX 00BEKTOB U TEKCTYp CI0XKHOU (hopMbl (OCD, TC®D) B rubprIHBIX OIITUKO-
anekTpoHHBIX cucteMax (I'ODC) xkouTpost hoHo-1eaeBoi ooctaHoBKY (PLIO), ocHOBaHHEIE Ha
MeTonax nugponoii rupoepT-onTuku (LII'O). IlpeacraBneHbl mprMephl MASHTU(MUKALIIA MOIC-
neit OCO (TC®) B mpocTpaHcTBax Ipeobdpa3oBaHuii [Mp0epTa ¢ MIOMOIIIBIO METOIOB BEKTOPHOTO
CUTHATYPHOTO aHaJIM3a M MHTETPaJIbHO TeOMEeTpUI

Kmouesbie ciioBa: Lldposast rusibdbepT-oNTHKA, ONTUKO-3JIEKTPOHHBIE CUCTEMbI; UIEHTUPU-
Kalusl.

AHoTauig

IJIEHTU®IKAILIIA CTPYKTYPOBUX BJIEMEHTIB TJO-1IUIbOBIN CUTYAILIIT Y TUBPUIOBUX
OEC METOJAMU LIU®POBOI T'MJIbBEPT-OITUKI

H. K. Baacenxo

PosrnsiHyTi migxonu a0 npoekTtyBaHHs iHdopmManiliHux TexHosorii (IT) inentudikaitii nuHa-
MiYHUX 00'eKTiB U TeKcTyp ckiagHoi popmu (OCD, TCD) y riopuaoBUX ONTUKO-EIEKTPOHHUX
cuctemax (TOEC) xonTpoito Tio-1insoBoi cutyalii (TLIC), 3acHoBaHi Ha MeTomax 1M(pPOBOL
rmnpoepT-ontuki (LITO). IMpencrasiaeHi npukiany inentudikaiii moaeieit OCD (TCD) B npoc-
Topax IMepeTBOpeHHs [unbbepTa 3a JOMTOMOro METOIB BEKTOPHOTO CUTHATYPHOTIO aHati3y i iH-
TerpajibHOI FeOMETPil.

Kmouosi ciiosa: [{nudposa runbdbepT-onTrKa, riOpuaoBi ONTUKO-EJIEKTPOHHI CUCTEMU;, iIeHTH-
dixkauis



Abstract

IDENTIFICATION OF TARGET-BACKGROUND SITUATION STRUCTURAL ELEMENTS
AT HYBRID OES BASED ON DIGITAL HILBERT-OPTYCS METHODS

N. K. Viasenko

Approaches to synthesis of dynamic complex shape objects (CSO) and textures (CST) models
identification technologies at targets and backgrounds surveying and reconnaissance optical-elec-
tronic systems (OES) are considered. Information technologies are based on Hilbert-optics’ meth-
odology. Examples of identification methods at spectral domains of Hilbert transforms i based on
vector image signatures (VIS) of CSO and CST transforms and computing integral-geometric (CIG)
are presented.

Key words: Digital Hilbert-optics, optical-electronic systems, identification
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CEHCOPU ®ISNYHUX BEJIMHNH

PHYSICAL SENSORS

YK 621.362.1:621.384.326.2

KOOPINMHATHO-YYBCTBUTEJBHBIE IATYNKA HA OCHOBE
IMOINEPEYHOM U ITPO1OJIbBHOM TEPMODB/IC

A. A. Awmeyaos, /. /. Beauuyx, U. C. Pomanrok

HnuctutyT Tepmosanektpuuectsa HAH 1 MOH Ykpaunb
Hybunckas, 9A, YepHoBLBI, YKpanHa
ashcheulovaa@rambler.ru

AHHOTAIMA

KOOPIMHATHO-YYBCTBUTEJBHBIE JATYNKHN HA OCHOBE ITIOIIEPEYHO
M1 I[TPOIOJIBHOM TEPMOD/IC

A. A. Aweyaos, /. JI. Beauuyx, H. C. Pomaniox

ITokazana IIEPCHEKTUBHOCTDb MCITIOJIb30BaHUA aHU3O0TPOITHBIX OIITUKOTECPMOSIJIEMEHTOB B Ka-
4YECTBC 6C3MOI[YJ'[HLII/IOHHI)IX HECCIICKTUBHbIX KOOPANHATHO-YYBCTBUTCJ/IIbHbBIX JIMHECK, IIPUEMHU -
KOB 1M MaTpull, IMIp€aAHa3HAYCHHbIX IJIA OIIPECACIICHNA KOOPANHAT JIYYUCTBIX ITOTOKOB B IINMPOKUNX
CIIEKTPAaJIbHOM U AMHAMHNYCCKOM JMaIta30Hax.

KiroueBble cioBa: JInHelika, TpueMHUK, MaTpUlla, aHU30TPOITHbINA ONTUKOTEPMOAJIEMEHT, KO-
OpIMHATHASI-YyBCTBUTEIHFHOCTD

AHoTauig

KOOPIMHATHO-YYTJIUBI JATYUKA HA OCHOBI ITIOITEPEYHOT
TA ITO3JI0BXKHbOI TEPMOEPC

A. A. Aweyanos, /1. JI. Beauuyx, 1. C. Pomanrox

ITokazaHa nmepcneKTUBHICTb BUKOPUCTAHHSI aHi30TPOMHUX ONTUKOTEPMOEIEMEHTIB B SIKOCTi
0e3MOayJISILIiIAHUX HECETEKTUBHUX KOOPAUHATHO-YYTIAUBUX JiHIHOK, MTpUiiMaviB i MAaTPULb, MPU-
3HAYEHUX JJI BU3HAUEHHS KOOPAMHAT MIPOMEHEBUX MOTOKIB B IIUPOKUX CIIEKTPATILHOMY i AUHA-
Mi4HOMY Jiara3oHax.

Kirouosi ciosa: JliHilika, mpuiiMay, MaTpulsl, aHi30TPOMHUI ONITUKOTEPMOEIEMEHT, KOOPIU-
HaTHa-4YyTJIUBIiCThb



Abstract

COORDINATE-SENSITIVE SENSORS ON THE BASIS OF CROSS
AND LONGITUDINAL THERMOEMF

A. A. Ascheulov, D. D. Velichuk, 1. S. Romaniuk.

Perspective is shown to use the anisotropic opticothermoelements as nonselective 1D and 2D
coordinate sensors of radiant streams in wide spectral and dynamic ranges.

Keywords: 1D and 2D coordinate sensors, anisotropic optical thermoelement, coordinate sensi-
tivity
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ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS

YK 539.2:648.75

BBIXOJIHBIE Y TUOTHBIE TIAPAMETPBI KPEMHUEBBIX
®OTOIIPEOBPA3OBATEJEN C BA3OBOM p-i-n-CTPYKTYPOI
ITPY OBBIYHOM U CJIABO KOHIIEHTPUPOBAHHOM
COJJHEYHOM M3JIYYEHUUN

M. B. Kupuuenxo', JI. II. Illy6a’, B. P. Konay',
B. A. Aumonoea’, A. M. /lucmpamenko?®

'"HaunoHanbHbIN TEXHUYECKUN YHUBEPCUTET “ XapbKOBCKUI MTOJIUTEXHUYECKUIA MHCTUTYT”
Ykpauna, 61002, r. Xapbkos, yi. ®pynse, 21, +380686140783,
E-mail: kirichenko mv@mail.ru
JocynapcTBeHHOE npeanpustue “HaydHo-nccnenoBaTeIbCKUi TEXHOIOTUYECKUIA MHCTUTYT
npubopoctpoeHus”, Ykpauna, 61010, r. Xapbkos, yi. [Ipumakona, 40/42, +380972170720

AHHOTAIMA

BBIXO/JIHBIE U TUOTHBIE IIAPAMETPBI KPEMHUEBBIX ®OTOITPEOBPA3OBATEJIEN
C BA3OBOJ p-i-n-CTPYKTYPO¥ ITPY OBBIYHOM 1 CJIABO KOHIIEHTPUPOBAHHOM
COJIHEYHOM U3JIYYEHUUN

M. B. Kupuuenxo, JI. I1. Illy6a, B. P. Konau, B. A. Aumonosa, A. M. /lucmpamenxo

M3roToBiIeHBI M MCCICHOBAHBI TECTOBBIC 00Opa3lbl (POTOINEKTPUIECKUX ITpeobpaszoBaTeneit
(®BII) ¢ p-i-n CTPYKTYpoit Ha OCHOBE OYEHB CJ1a00 JIETMPOBAHHBIX (DOCHOPOM KPUCTATIIIOB KPEM-
HUS i(n°)-TUIA TPOBOAMMOCTU TOJIIUHOU oKoyio 300 MKM ¢ yaenbHbIM conpotuBieHueMm 4000
OmM-cM. OOHapyXeHHOe 3HayeHMe IUIOTHOCTH (DOTOTOKA, paBHOEe 48,6 MA/cM?, SIBIsIETCS pe-
KOPIHBIM [JISI OT€YECTBEHHBIX MOHOKPHUCTAUIMYECKNX KpeMHUEeBbIX MOI1, uTo 00ycaoBIMBacT
eaecoo0pa3sHoCTh pa3paboTku cepuiitHbIX MOII ¢ p-i-n cTpykTypoii. M3ydeHo BIUSHUE CI1abo
KOHIIEHTPUPOBAHHOTO M3Iy4eHMsT Ha 3pdeKTuBHOCTH paboThl M1 Takoro tnna. O60CHOBAHBI
MIPEIJIOXKEHMSI 110 YCOBepIlIeHCTBOBaHMIO KOHCTpYKIMu MDII ¢ p-i-n cTpyKTypoii, obecrneunBalo-
meMy yseanuenue nx KIT no 20 %.

KiroueBsble cioBa: (poronpeodpazoBaTesib, p-i-n CTpyKTypa, MIOTHOCTD (poToToka, KITI



AHoTauig

BUXIAHI TA JIOAHI ITAPAMETPY KPEMHIE€BUX ®OTOINEPETBOPIOBAYIB 3 BA3OBOIO
p-i-n-CTPYKTYPOIO ITPU 3BUYAMHOMY TA CJIABO KOHIIEHTPOBAHOMY
COHAYHOMY OINTPOMIHEHHI

M. B. Kipiuenxo, JI. 1. Illy6a, B. P. Konau, B. A. Aumonoea, O. M. Jlicmpamenxo

BurorosieHi Ta mociiakeHi TeCToBi 3pa3ku oToeneKTpuuHux repersoprosadis (PEIT) 3 p-i-n
CTPYKTYPOIO Ha OCHOBI JyxKe c1a00 jeroBannx ¢GochopoM KpHUCTaJliB KpeMHio i(n°)-TUITY TTPOBi-
JTHOCTI TOBIIMHOIO 07113bK0 300 MKkM 3 mutomMuM oropoM 4000 Om-cMm. BusgBiieHe 3HaueHHS Tyc-
TUHU (DOTOCTPYMY, IO OOPiBHIOE 48,6 MA/CM? € pEeKOPIHUM IJISI BITYM3HSIHUX MOHOKPHUCTAJIYU-
Hux OEII, 1110 06yMoBIII0€ AOLINBHICTb po3po0ku cepiiinnx @EIT 3 p-i-n ctpykTypolo. BuBueHo
BIUIMB €1a00 KOHLIEHTPOBAHOI'O ONMPOMiHeHHSs Ha edekTuBHicTb poootn MEIT takoro tumny. O6-
IPYHTOBaHO MPOMNO3ULIii 110 BIOoCKOHaAeHHI0 KoHCTpyKLil DEIT 3 p-i-n cTpykTypolo, 1110 3abe31e-
yye 30itpienHs ix KK/ mo 20 %.

KnrouoBi cioBa: doToeneKTpruyHi MepeTBOpIoBadi, p-i-n CTPyKTypa, TYyCTHMHA (hOTOCTPYMY,

KK

Abstract

OUTPUT AND DIODE PARAMETERS OF SILICON SOLAR CELLS WITH p-i-n BASE STRUCTURE
AT THE STANDART AND LOW-CONCENTRATED SOLAR RADIATION

M. V. Kirichenko, L. P. Shuba, V. R. Kopach, V. A. Antonova, A. M. Listratenko

Test samples of solar cells (SC) with p-i-n structure on the basis of very poorly phospho-
rus doped silicon crystals of i (n”)-type conductivity by thickness about 300 um with resistivity of
4000 Ohm-cmwere manufactured and investigated. The found out value of photocurrent density equal
48,6 mA/cm?is the record for Ukrainian monocrystalline SC that causes the expediency of serial SC
development with p-i-n structure. The influence of weakly concentrated radiation on the efficiency
of such type SC was investigated. The proposals on improvement of SC design with p-i-n structure
ensuring their efficiency increasing up to 20 % were grounded.

Keywords: solar cells, p-i-n structure, photocurrent density, efficiency
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KBAHTOBAA DOO®EKTUBHOCTDb ®OTOJAETEKTOPOB HA
OCHOBE ITIOBEPXHOCTHO-BAPBEPHbBIX 'ETEPOIIEPEXO10OB
ITPU ITIOPOI'OBBIX OCBEIIEHHOCTAX

FO. H. boopenxo, A. B. Cauenxo, H. B. Apowenxo, B. H. Komawenko

VYkpauna, Kues, Unctutyt ¢pusukn noaynpoBogHukoB uM. B.E.Jlamkapésa HAH Ykpaunsr,
E-mail: komas@isp .kiev.ua

AnHOTAIMA
KBAHTOBAA D®PEKTUBHOCTb ®OTOJIETEKTOPOB ITPU ITIOPOI'OBBIX OCBEINEHHOCTAX
I0. H. bobpenko, A. B. Cauenxo, H. B. Spomenxo, B. H. Komawenro

Paccuutano pacnpeaeseHre MOTeHIMala BAOJb IPO3pavyHOii COCTaBIIsIOLIEH reTeporepexoaa
IpU TTIOporoBoit oceelieHHocTU. OnpeneneHa apdeKTUBHAs AJIMHA COOUPaHUs B TOBEPXHOCTHO-
OapbepHOI CTPYKTYpe MPpU HU3KUX YPOBHAX 00aydeHus. IToaydyeHbl TeopeTuYeCcKre BhIpaKeHUS
JIJIS 3aBUCUMOCTEN ToKa (pOTOAETEKTOPA OT PACCTOSIHUS MEXIY TOKOCOOUPAIOIIUMU DJIEKTPOIa-
MU, OT TOJIIMHBI BEPXHETO CUJIbHO JIETUPOBAHHOTO CJIOS U OT KO3(p(pULIMEHTA MOTJIOLLIEeHUS CBETa.
ITpoBeneHo cpaBHEHME TEOPUU U IKCIIEPUMEHTA, U3 KOTOPOTO OIpeaeeHbl KIoueBble MapaMeT-
pBI (poTOAETEKTOPA.

Knrouesie ciioBa: yisTpadroIeToBOe U3TyUeHNE, IIOBEPXHOCTHO-0apbepHas CTPYKTypa, TOH-
KOIUICHOYHBIN IreTepOonepexo, VIBTpa(roIeTOBBIN IIPUEMHUK

AHoTauis
KBAHTOBA EOEKTUBHICTDb ®OTOJAETEKTOPIB ITPU ITOPOI'OBUX OCBITIIEHOCTAX
I0. M. boopenxo, A. B. Cauenxo, M. B. Spowenxo, B. M. Komawenxo

Po3paxoBaHo po31oaia moTeHLiaay B3A0BX MPO30poi CKIag0BO1 reTeporiepexoay Ipyu Noporo-
Bili ocBiTIeHOCTi. Bu3HaueHa epeKTUBHA JOBXMHA 30MPaHHSI B IOBEPXHEBO-0ap’€PHili CTPYKTYpi
MpY HU3BKUX PiBHSIX OMpoMiHeHHs. OTpuMaHi TEOpeTUYHI BUpa3u IJ1s 3aJIeXKHOCTE cTpyMy (o-
TOAETEeKTOpa Bil BiICTaHi MiXX CTpyMO30ipHUMU eJeKTpOoJaMu, Bill TOBLIMHU BEPXHHOIO CUJIBbHO
JIETOBAHOTO 1Iapy Ta Bim KoedillieHTy MOrJIMHAaHHS cBiTia. IIpoBeneHO NOPIiBHSIHHS Teopil i eKc-
MEPUMEHTY, 3 IKOr0 BU3HA4YeHi KJII0YOBi mapameTpu (oToaeTeKTopa.

Kiouosi cioBa: ynerpadiosieToBe BUIIPOMIHIOBAHHS, TTOBEPXHEBO-0ap’epHa CTPYKTypa, TOH-
KOTUTiBKOBUI1 TeTeporiepexin, ynbrpadioneToBuii mpuitMaa



Abstract
QUANTUM EFFICIENCY OF PHOTODETECTORS AT THRESHOLD LUMINOSITIES
U. N. Bobrenko, A. V. Sachenko, M. V. Yaroshenko, V. N. Komaschenko

A potential distribution along a transient constituent of heterojunction was calculated at thresh-
old luminosity. Effective length of collecting was determinated in a surface barrier structure at the
low levels of irradiation. Theoretical expressions were got for dependences of photodetector current
on distance between current-collecting contacts, thickness of overhead high doped layer and coef-
ficient of an absorption of light. The key parameters of photodetector were concluded from compari-
son of theory and experiment.

Keywords: ultra-violet radiation, surface-barrier structure, thin-film heterojunction, ultra-violet
receiver
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OIITOEJEKTPOHHUN JATYMUK KYTOBUX I TTHIMHUX
HEPEMIIIEHD 3 BIIKPUTUM OIITUYHNM KAHAJIOM

O. I IlIgeup', 1. M. Papenxo', B. O. Kypinnuii',
B.M. Iodosanrox’, B.B. Proxmin?, JI. I. Kononaavueea’

''YepHiBelibK1ii HaLIiOHAIBbHUI YHiBepcUTET iMeHi Opisg PeapkoBrya
58012 Yepniui, KomtooumHcrkoro 2, (0372)584893, microel@chnu.cv.ua, ogshvets@mail.ru
2 Bigkpurte akuioHepHe ToBapucTtBo “LIKbB “Putm” Byn.lonoBHa, 244,
M.YepHisui, 58032, (03722) 42613 rhythm@chv.ukrpack.net
3 KIT KB “Apcenan”
ByJ1. MockoBcbKa, 8, M. Kuis, 01601 (044)545932 kli@sunrise.pp.kiev.ua

AHoTanig

OIITOEJEKTPOHHMI JTATYUK KYTOBUX I JTHIMHUX IIEPEMIIIIEHD
3 BAIKPUTUM OIITUYHUM KAHAJIOM

0. I Illeeup, 1. M. Papenro, B. O. Kypinnuii, B.M. Iooosanrok, B.B. Proxmin, JI. I. Kononaavueea

B po06o0Ti po3risiHYyTO e1eKTpUYHI XapaKTepUCTUKH, (Di3UYHI NPUHLIMIN MPOEKTYBAHHS, KOHC-
TPYKLis JaT4yrKa KyTOBUX Ta JdiHiliHUX nepemMimieHb (JIKJITT) pacTpoBux 00’€KTiB 3 BIIKpUTHUM Ka-
HajoM. 3alIPOIIOHOBAHO CXEMOTEXHIUHE pillieHHS MiACUJIEHHS ONITUYHOTO CUTHATY 3 OAHOYACHUM
MOKpalleHHSIM YaCTOTHUX XapaKTePUCTUK JaTUMKA B LILJIOMY.

Kmouosi ciioBa: hoToTpaH3uCcTOp, onepaliiHUiA MiACKUIIOBaY, CIIEKTpP, pacTp, onToIapa

Abstract

THE ANGLE AND LINEAR TRANSITION OPTOELECTRONIC SENSOR
WITH AN OPEN OPTICAL CHANNEL

0.G.Shvets, 1. M. Rarenko, V. O. Kyrinnyi V.M. Hodovaniouk, V.V. Ryukhtin, L. I. Konopaltseva

In the article electrical characteristics, physical principles of designing the DKLP angle and lin-
ear transition sensor with an open channel presented. Circuitry for optical signal amplification is
proposed, frequency characteristics of the sensor on the whole being improved.

Keywords: phototransistor, operational amplifier, spectre, raster, optocoupler

AHHOTAIMA

OIITORJIEKTPOHHBIV JATYMK YIVIOBBIX U TMHENHBIX ITEPEMENTEHA
C OTKPBITBIM OIITUYECKNM KAHAJIOM

A. I'. Illgeu, H. M. Papenxo, B. A. Kypunnoii, B. H. Iooosanrox, B. B. Prioxmun, /I. H. Kononaavuesa

B paboTe paccCMOTpeHbI 3JIeKTpUUYECKUE XapaKTePUCTUKU, (DU3NUECKHE MPUHLIMUITBI TPOEKTH-
pPOBaHUS, KOHCTPYKLIMS AaTYMKa YIIOBBIX U JuHeHbIX nepeMmetneHuii (JIKJIIT) pacTpoBbIX 00b-
€KTOB C OTKPBITbIM KaHaJIoM. [TpeanoxeHo cXeMOTEXHUYECKOE PELIeHUE YCUIEHUS ONITUYECKOTO
CHUT'HaJIa ¢ OHHOBPEMEHHBIM YIYYIIEHUEM YACTOTHBIX XapaKTEPUCTUK JaTYMKA B LIEJIOM.

KioueBble ciaoBa: GoTOTpaH3UCTOP, ONEPALMOHHBIA YCUIUTENb, CIEKTP, pacTp, OnTonapa
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BECKOHTAKTHBIN U3MEPUTEJIb BJIEKTPOITPOBOJHOCTHU
TEPMOJSJEKTPUYECKUX MATEPUAJIOB

A. A. Ameyaos', H. A. Byuxosckuii®,
U. C. Pomanrox’®, JI. JI. Beauuyx'

' Uuctutyr tepmoaniekrpuuectBa HAH 1 MOH Ykpautsl,
2 Yepuosuukuit HaumonansHbiii YHusepcutet uM. 0. @eapkosnya MOH Ykpaunsi,
3 0OAO “KsBap11”, YkpauHa, . YepHOBLHI,
E-mail: AshcheulovAA@rambler.ru

AHHOTAIMA

MN3MEPUTEJIb 111 BECKOHTAKTHOI'O KOHTPOJIA BJIEKTPOITPOBOJHOCTHN
TEPMOSBJEKTPUYECKHUX MATEPUAJIOB

A. A. Aweyaos, U. A. Byuxoeckuii, U. C. Pomanrox, JI. JI. Beauuyx

KpaTKO N3JI0KEHbI ITPUHIUIT JEUCTBUY U 0COOEHHOCTU CTDYKTypHOﬁ cXeMbl OECKOHTaKTHOTO
N3MEPUTEIIA JICKTPOIMPOBOAHOCTU TCPMOIJIJICKTPUUCCKUX MAaTCPUATIOB. l_[pI/IBCI[eHLI OCHOBHDbIC T€X-
HUYCCKUEC XapaKTCPUCTUKU U PE3YJIbTAaThbl SKCILTyaTallu OAHOTO U3 BAPUAHTOB €I'0 KOHCTPYKIIMH.

KnroueBsie ciioBa: 3JIEKTPOIIPOBOAUMOCTD, TEPMOSJICKTPUUECKIE MaTEpUAJIbl, U3MEPEHMUS

AHoTanig

BUMIPIOBAY /I BE3KOHTAKTHOI'O KOHTPOJIIO EJIEKTPOITPOBITHOCTI
TEPMOEJIEKTPUYHUX MATEPIAJIIB

A. A. Aweyaos, I. A. Byuroeckuii, 1. C. Pomanrox, /. JI. Beauuyx

CTucio BUKIaAeHi NPUHLMM Aii i 0COOJIMBOCTI CTPYKTYPHOI CXeMU 0€3KOHTAKTHOTO BUMipIO-
Baya eJIEKTPOIPOBIAHOCTI TepMOeJeKTpUYHMX MaTepiaiB. I[IpuBeneHi OCHOBHI TeXHiIYHi XapaKTe-
PUCTUKMU i pe3yabTaTy eKCILIyaTalil OAHOTO 3 BapiaHTiB MOro KOHCTPYKIIi.

KirouoBi cioBa: eJIeKTpONpOBiAHICTh, TEPMOEJIIEKTPUYHI MaTepiain, BUMipIOBaHHS

Abstract

A MEASURING DEVICE IS FOR NONCONTACT CONTROL OF CONDUCTIVITY
OF THERMO-ELECTRIC MATERIALS

A. A. Ascheulov, 1. A. Buchkovsky, 1. S. Romaniuk, D. D. Velichuk

Briefly expounded principle of action and feature of flow diagram of noncontact measuring de-
vice of conductivity of thermo-electric materials. Basic technical descriptions and results of exploi-
tation of one are resulted of variants of his construction.

Keywords: conductivity, thermo-electric materials, measurings
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CPABHUTEJIbHBIN AHAJIN3 XAPAKTEPUCTUK U ITIAPAMETPOB
TUIINYHDBIX ®OTOMATEPHUAJIOB 1 TBEPAOTEJIBHOI'O
BJIEMEHTA ITAMATHU

B. A. bopuak, A. 11. bairaban

Onecckuit HaIMOHAIBHEIN yHUBepcuTeT nMeHn M. M. Meunukosa,
yi1. JIBopsiHcKad, 2, 65082, Onecca, Ykpauna, E-mail: ndl_lepikh@onu.edu.ua

AHHOTAIMA

CPABHUTEJILHBIN AHAJIN3 XAPAKTEPUCTHUK Y IAPAMETPOB TUITUYHBIX
P®OTOMATEPHAJIOB U TBEPAOTEJIBHOI'O DJIEMEHTA ITAMATHN

B. A. bopuax, A. II. baiaban

ITpoBeneHo ucciaenoBaHue (GOTORIEKTPUUECKUX XapaKTEPUCTUK 3JEMEHTOB MaMSITU Ha OC-
HOBE HeuJeallbHOro reteporepexona. IlpuMeHeHe NOHATUI CEHCUTOMETPUHU K TBEPIOTEIbHbBIM
BJIEMEHTaM TaMSITU MTO3BOJIUJIO MOJYYUTh YHUBEPCAIbHOE BhIpaXkeHUE IJIS1 XapaKTepUCTUIYECKOMN
KPUBOI1 ceHCcopa, KOTOPOE XOPOIIO COrIacyeTcs ¢ 3KCIepUMEHTATLHBIMU JAHHBIMUA U MOXET ObITh
HMCIOJb30BaHO MPU UCCAECAOBAHUNU CEHCUTOMETPUYECKUX XapaKTEPUCTUK MOAOOHBIX MPUOOPOB.
CrenmaH BBIBOJA O TOM, YTO CEHCOP Ha OCHOBE HEUAECATBLHOIO TeTepOorepexoaa MOXKHO oXapaKTe-
PU30BaTh C MTOMOIIBIO KJIACCUYECKUX CEHCUTOMETPUIECKUX XapaKTEPUCTUK, pa3pabOTaHHBIX IJIsT
¢oTorpapuueckux MaTepuasosB.

KiroueBble cji0Ba: rereponepexo, CECHCUTOMETPUSI, DJIEMEHT IaMsITH, CEHCOp M300pakeHus,
¢doroMaTepuaIbl

AHoTAanig

TMOPIBHAUIbHU AHAJII3 XAPAKTEPUCTUK I IIAPAMETPIB TUIIOBUX ®OTOMATEPIAJIIB
I TBEPJOTIJIBHOI'O EJTEMEHTY ITAM’ATI

B. A. bopuax, A. II. baiaban

ITpoBeneHo amocimkeHHST (DOTOEJIEKTPUUYHUX XapaKTEePUCTUK eJIEMEHTIB IMaM’dITi Ha OCHOBI
HeigealbHOro reTeporiepexony. 3aCTOCyBaHHS MOHSTh CEHCUTOMETPil 10 TBEPAOTIAbHUX €JeMEH-
TiB maMm’sITi JO3BOJIMJIO OJIEPKAaTH YHiBepCaJIbHUI BUpa3 IJIS1 XapaKTEepUCTUUYHOI KpUBOI ceHcopa,
SIKWMIA 100pe TMOroaXY€EThCS 3 €KCIIEPUMEHTAIbHUMHU JAaHUMU i MOXe OyTU BUKOPUCTAHUIA TPU
JOCJiIKeHHi CECHCUTOMETPUYHUX XapaKTepUCTUK MOAIOHUX MpuiaaiB. 3po0JaeHO BUCHOBOK, IO
CEHCOp Ha OCHOBI HeileaabHOIO reTeporepexoay MOXHa OXapakKTepU3yBaTU 3a JOMOMOIOI0 Kja-
CUYHMX CEHCUTOMETPUYHHUX XapaKTePUCTUK, sIKi po3pobJieHi 11t poTorpadivHux MaTepiaiB.

KrouoBi cjioBa: retepornepexia, CEHCUTOMETPIisI, €JIEMEHT ITaM’SITi, CEHCOP 300pakeHHSsT, (POTO-
Matepianu



Abstract

THE TYPICAL PHOTOGRAPHIC MATERIALS AND THE SOLID-STATE MEMORY ELEMENT
CHARACTERISTICS AND PARAMETERS COMPARATIVE ANALYSIS

V.A.Borshchak, A.P.Balaban.

The memory elements on the basis of nonideal heterojunction photoelectric characteristics have
been researched. The sensitometry concepts application to the solid-state memory elements has
allowed receiving universal expression for a sensor characteristic curve which coordinate well with
the experimental data and can be used at similar devices sensitometric characteristics research. The
conclusion that the sensor on the basis of nonideal heterojunction can be characterized with the help
of classical sensitometric characteristics developed for photographic materials is made.

Keywords: heterojunction, sensitometry, memory element, image sensor, photographic materials



BIOCEHCOPU

BIOSENSORS

YK 543.553, 543.6, 543.94, 663.21

POEPMEHTHI BIOCEHCOPU UIA KIJIBKICHOI'O AHAJII3Y
KOMIIOHEHTIB BUHA

T. b. Ioprowrxina'?, C. B. /[3adeeuy’

THCTUTYT MONeKynsApHOI Giosorii i reHeTnku HAH Ykpainu,
By/1. Akagemika 3abosotHoro, 150, KuiB, Ykpaina, 03143 ten: (044) 200-03-28;
2’KuiBchbKUit HallioHaJbHUI yHiBepcuTeT iMeHi Tapaca IlleBueHka,
Byn. Bomogumupceka, 64, Kuis, Ykpaina, 01003 texn: (044) 252-39-92
e-mail: dzyad@yahoo.com, tatiana goryushkina@yahoo.com

AHoTauis
®EPMEHTHI BIOCEHCOPHU IJI4 KIVNIBKICHOI'O AHAJII3Y KOMITIOHEHTIB BUHA
T. b. Ioprowrkina, C.B. J[3a0eeuu

B orngai HaBeneHO XapakKTepUCTUKY (hepMEHTHUX 0i0CEHCOPiB M KiJIbKICHOTO BU3HAYEHHS
KOMITOHEHTiB BMHA, SIKi OyJIM CTBOPEHi MPOTITOM OCTaHHIX POKiB, Ta MpOaHaIi30BaHO IXHi OCHOB-
Hi IepeBaru Ta HeAOMiKU.

Kmouosi ciioBa: BiHO, (pepMeHTHI aMIIepOMETPUYHI OioceHCOpH, KiTbKICHUI aHaITi3

Abstract
ENZYMATIC BIOSENSORS FOR QUANTITATIVE ANALYSIS OF WINE'S COMPONENTS
T. B. Goriushkina, S. V. Dzyadevych

Characteristics of enzymatic amperometric biosensors for quantitative analysis of wine’s
components created during last years were presented and their main advantages and disadvantages
were described.

Keywords: wine, enzymatic amperometric biosensors, quantitative analysis
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AHHOTAUIUA
®OEPMEHTHBIE BUOCEHCOPBI 1JI{1 KOIMYECTBEHHOI'O AHAJIN3A KOMITIOHEHTOB BUHA

T. b. Ioprowruna, C. B. /[3adeeuu

B 0630pe mpuBeaeHa xapakTeprucTUKa (hepMEHTHBIX OMOCEHCOPOB IS KOJTMYECTBEHHOTO aHa-
JI3a KOMIIOHEHTOB BUHA, KOTOPbIE ObLIM CO3IaHbI Ha IIPOTSLKEHUM TTOCISIHUX JIET, U IpoaHaI-
3UPOBaHbI UX OCHOBHBIE IIPEUMYIIECTBA U HEAOCTATKU.

KioueBble ciioBa: BUHO, (I)epMeHTHI)Ie aMIICPOMETPHUYCCKUC 6I/IOC6HCOpBI, KOJIMYECTBEHHBIMN
aHaJIn3
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PO3POBKA CEHCOPHOI'O EJIEMEHTA BIOAHAJII3ATOPA JIJIA
EKCITPECHOT'O BUSHAYEHHA THAEKCA BIOJOTTYHOTI'O
CIIOZKNBAHHA KUCHIO

I. O. Cibeamyaina, JI. C. Pe3niuenxo, T. I. Ipysina, B. B. Bembep

IactuTyT 6iokomoinnHoi ximii im. @.JI. OBuapenka HAH VYkpainwu;
03142, Kuis, 0ynbB. akan. BepHamcokoro, 42;
Ten. (044) 424-19-19; dakc: (044) 424-80-78; tgruzina@mail.ru

AHoTauig

PO3POBKA CEHCOPHOI'O EJIEMEHTA BIOAHAJII3BATOPA JIJISA EKCITPECHOI'O
BU3HAYEHHA IHIEKCA BIOJIOTTYHOI'O CITOXKNBAHHA KNCHIO

I. O. Cibeamyaina, JI. C. Pe3niuenxo, T. I. Ipy3ina, B. B. Bembep

CTtBOpeHo Ta anpoOOBaHO B peajibHMX YMOBAxX CEHCOPHUI eJleMeHT OioaHajizaTopa JJisl BU-
3HAYEeHHS iHAeKca 06i0JI0riYHOro CroXXuBaHHS KMCHIO. OCHOBOIO CEHCOPHOTO eJIeMEHTa € iMMO-
OiJlizoBaHMIA B arapoBOMY TeJli acoliaT 6akrepiii pony Pseudomonas. BumiproBaHUM IapamMeTpoM
CHUTHAJIy CIIyTyBaJla MaKCHMaJbHa BeJIMYMHA 3MiHM KOHIIEHTpallii KUCHIO B CEpeIOBUII BUMIpY.
Po6oui xapakrepuctrku ceHcopHoro ejemeHTa bBCK-aHanizaTopa, a TaKOX YMOBU BU3HAYE€HHS
i anroput™ po3paxyHky iHaekca BCK, BignpauboBaHi Ha peaibHUX 3pa3kax CTiyHoi Boau. Ko-
edillieHT KopeJssLil JaHuX, SKi OyJIM OTpMMaHi 3 3aCTOCYBAaHHSM TPaAuLIiiHOro MeToay (METOMd
po30aByieHHs) Ta 6i0CEHCOPHOTO aHai3y, CTaHOBUB 0113bKO0 0,95.

KirouoBsi ciioBa: ceHCOpHUI efleMeHT, 6akTepil, iMMOO0iTi3allist, 0i0J0TriuHe CIIOXMBaHHS KUC-
HI0, OioaHasi3aTop

Abstract

THE DEVELOPMENT OF BIOANALYZER SENSITIVE ELEMENT FOR EXPRESS DETECTION
OF THE BIOLOGICAL OXYGEN DEMAND INDEX

G.A. Sibgatulina, L.S. Reznichenko, T.G. Gruzina, V.V. Vember

The sensitive element of bioanalyzer for detection of the biological oxygen demand (BOD) index
has been developed and tested in real conditions. The immobilized in agar gel bacteria of Pseu-
domonas strains has been used as the basis of biological sensitive element. The measurable parameter
of the signal was maximal value of oxygen concentration changing in the measuring medium.

The operating characteristics of the BOD-analyzer sensitive element as well as the conditions of
determination and the algorithm of calculation of the BOD-index have been improved on the real
samples of the waste water.

The correlation coefficient of the data, which were obtained as a result of standard method as well
as the biosensor analyze, has been 0,95.

Keywords: sensory element, bacteria, immobilization, biological oxygen demand, bioanalyzer



AHHOTAIMA

PASPABOTKA CEHCOPHOT'O DJIEMEHTA BUOAHAJIN3ATOPA 1JI1 SKCITPECCHOI'O
OIPEAEJIEHNA NHAEKCA BUOJOT'MYECKOI'O IIOTPEBJIEHUA KUCJTOPOJA

I’ A. Cubeamyauna, JI. C. Pesuuuenxo, T. I. Ipysuna, B. B. Bembep

CoszngaH U anpoOMpoBaH B peajibHbIX YCIOBUSX CEHCOPHBIN 3JIEMEHT OMOaHaau3aTopa IS
onpeaesieHUs UHaeKca OMOJI0rn4ecKoro noTpedieHus: KUCIopoaa.

OCHOBOI CEHCOPHOTO 3JIEMEHTA SIBJISIETCSI UMMOOMIM3MPOBAaHHBINM B arapoOBOM T'eJjie acCOLIMaT
baktepuii poma Pseudomonas. VI3mepsieMbIM I1apaMeTpOM CHUTHaja CIYXUT MaKCUMaJbHas
BEeJIMYMHA U3MEHEHMSI KOHIICHTPAIIMK KMCI0OPOIa B Cpelle U3MEPEeHUS.

Paboune xapakTepucTuku ceHcopHoro ajemeHTa bIIK-aHanuzatopa, a Takxke YCIOBUS
onpenejaeHus U anroputM pacueta nHaekca bITK oTrpaboTaHbl Ha peaabHBIX 00pa31aX CTOUHBIX
BO[I.

KoadhduiineHT Koppeasaiuu JaHHbBIX, HOJIYYeHHBIX ¢ IPUMEHEHUEM TPaauIlMOHHOTO MeToaa
(MeTox pa3baBiieHNsI) 1 OMOCEHCOPHOTO aHaIM3a, ObIT paBeH mpuMepHo 0,95.

KioueBble cj0Ba: CEHCOPHBIM 3JeMEHT, OaKTepUM, UMMOOUIM3ALUS, OWOJOTHUYECKOE
notpebJIeHre KUCI0poIa, OMoaHaIu3aTop



MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YIK 539.213.2

JTOCJIIKEHHA OIITUYHUX BJACTUBOCTEM XAJIBKOTEHITHAX
CKIIOBNAHUX HAITIBITPOBITHUKOBUX MATEPIAJIIB

O. I. Baacenko®, A. O. Iyoanosa™, I]. A. Kpucvkoe™, I. B. Jlucuir”,
B. II. Ilanywa®, B. M. Conincoxuii”, O. B. Cmponcoruii”

" IHCTUTYT (bi3uKM HamiBpoBigHUKIB iM. B.€.JlamkaproBa HAH Ykpainu,
03028, m. KniB, mpocniekt Haykm, 41, e-mail: lysy@ua.fm
™ Kam’saHenp-Iloninbebkuii gepxxaBHuii yHiBepcuteT, 32300,
M. Kam’aneupb-ITominecekuii, Byi.l.Orienka, 61, e-mail: fizkaf@ua.fm; Ten.: (03849)31601

AHoTanig

JTOCIIKEHHSA ONITUYHUX BJJACTUBOCTEN XAJTbKOTEHITHAX CKJIOBUTHMX
HAHIBITPOBIIHNUKOBUX MATEPIAJIIB

0. I. Baacenxo, A. O. Iyoanosa, 1. A. Kpucovkos, 1. B. Jlucuii,
B. II. Ilanywa, B. M. Conincoxuii, O. B. Cmponcokuii

HaBeneHi pe3yabTaTvl JOCTiIXKEHHS ONTUYHUX BIACTUBOCTEH (1IMpUHA 3a00pOHEHO1 30HU, T10-
Ka3HUK 3aJIOMJIEHHS Ta CIIEKTPY MPOMYCKaHHS Y BUIUMIl Ta iH(ppauyepBOHilt TiJISTHKAX) XaJlbKore-

HITHUX CKJIOBUIHMX HAITIBIPOBIIHUKIB AS,S,, CHHTC30BaHNUX PI3HUMU METOIAMH.

KirouoBi cjioBa: XaJbKOTeHIIN ASXS
MPONYCKaHHSI

100» TEXHOJIOTISI CMHTE3Y, ONTUYHI IMapaMeTpu, CIIEKTPU

Abstract

RESEARCH OF OPTICAL PROPERTIES OF CHALCOGENIDES
GLASSY SEMICONDUCTOR MATERIALS

0. 1. Vlasenko, A. O. Gubanova, Ts. A. Kryskov, 1. V. Lysy,
V. P. Papusha, V. M. Sopinskyy, A. V. Stronsky

The results of research of optical properties (width of the energy gap, refractive index and spec-
trums of transmission in visible and infra-red areas) of the chalcogenides glassy semiconductors

As,S ., synthesized by different methods.

Keywords: chalcogenides As S
spectra

00 technology of synthesis, optical parameters, transmission
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AHHOTAIMA

UCCJIEJTOBAHUSA ONITUYECKUX CBOVICTB XAJIbKOTEHUIHBIX CTEKJIOOBPA3ZHBIX
IHOJYINPOBOOHMNKOBBIX MATEPHUAJIOB

0. U. Baacenxo, A. A. Iy6anoea, I1]. A. Kpoicokos, H. B. Jlvicoiil,
B. II. Ilanywa, B. M. Conunckuii, A. B. Cmponckuii

[IpuBeneHbl pe3yasTaThl UCCASIOBAHUI ONTUYECKUX CBOMCTB (IIMPUHA 3allpellieHHON 30HHI,
T0Ka3aTeJIb IIPEJIOMJICHMS U CIIEKTPHI IIPOITYCKaHMST BUAMMOM 1 MH(pPaKpacHOI 001acTeil) XaabKo-

FEHUIHBIX CTEKJIO00PA3HbIX MOJTYIPOBOAHUKOB AS,S ., CHHTE3MPOBAaHHBIX PA3HBIMU METOIAMMU.

KioueBbie ciioBa: XaJIbKOICHU/AbI ASXS TEXHOJIOIUA CHUHTE3a, OIITHMYCCKUE IIapaMETpPhI,

CIICKTPLI IIPOITYyCKaHUA
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BJIACTUBOCTI CBITJIOBUITPOMIHIOBAJIBHOI CTPYKTYPU
3 IIOPYBATUM KPEMHIEM

C. JI. Xpunko

KnacnuHuii mpuBaTHU YHIBEpCUTET
ByJL. 2KykoBcbKoro, 70-6, 69002, 3anopixxks, YKpaiHa
http://www.zhu.edu.ua

AHoTanis
BJACTUBOCTI CBITJIOBUITPOMIHIOBAJIBHOI CTPYKTYPU 3 IOPYBATUM KPEMHIEM
C. JI. Xpunko

HocnimxyBaluch BOJBT-aMIEpHi Ta JIIOMiHECLIEHTHI XapaKTepUCTUKU CBIiTJIOBUIIPOMiHIOBA-
JbHUX cTpyKTYp Al/n*—Si/T1K/MOHO-Si 3 TOHKMMHU Ta TOBCTMMMU IIapaMy IMOPYBATOrO KPEMHIIO,
OJIEP>XaHOTO 32 METOAMKOIO €JIEKTPOXiMiYHOTO TpaBieHHs. BUsBIEHO, 110 B TaAKMX CTPYKTypax
MaloTh Miclie OiIbII MPUEMHI YMOBU JJIs1 TIepeHECEHHS HOCIIB 3apsiay B MOPiBHSIHHI 3 CTPYKTypa-
mu Al/TTK/MoHo-Si.

Kio4oBi cjioBa: mopyBatuii KpeMHil, iHXEKIisI, eIeKTPOJIOMiHECIIEHILisI, BOJIbT-aMIIEpHA Xa-
paKTepruCcTUKa

Abstract
PROPERTIES OF POROUS SILICON LIGHT-EMITTING STRUCTURE
S. L. Khripko

A study has been made of current-voltage and luminescence characteristics light-emitting Al/
n*—Si/porSi/mono-Si structures with thin and thick porous silicon layers obtained by electrochemi-
cal etching. It was established that these structures had greatly improve injection carriers with respect
to Al/PS/mono-Si structures.

Key words: porous silicon, injection, electroluminescence, current-voltage characteristics

AHHOTANMA
CBOIICTBA CBETOHG}JIY‘IAIO]J.[Eﬁ CTPYKTYPBI C IIOPUCTBIM KPEMHUEM
C. JI. Xpunko

HccnenoBanvch BOJBTAMIEPHBIE W JIIOMUHECUEHTHBIE XapaKTEPUCTUKU CBETOU3TYYaIOIINX
crpyktyp Al/n*—Si/I1K/MOHO-Si ¢ TOHKUMU U TOJICTBIMU CJIOSIMU ITOPHUCTOTO KPEMHMUSI, TIOJTyJeH-
HOT'0 METOJIOM BJIEKTPOXUMUYECKOIO TPABJIEHUSI. YCTAHOBJIEHO, YTO B TAKUX CTPYKTYpaX UMEIOTCS
OoJiee OIaronpusTHBIE YCIOBUS 11 TPAHCIIOPTAa HOCUTENIEN 3apsiia O CPAaBHEHUIO C CTPYKTypa-
mu Al/TTK/MoHo-Si.

KnroueBsie ciioBa: MOPUCTHIN KPEeMHUI, MHXEKLNS, SJIEKTPOTIOMUHECIICHIINS, BOJbBTaMIIEP-
Has XapaKTepUCTHUKA
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Search Strategy Optimization for Intruder Detection
Rensheng Wang Jeffrey V. Nickerson

On page(s): 315-316

Abstract

Sensors can take advantage of environmental informa-
tion to sweep for a moving intruder in a manner that will
look random to an intruder, but that will maximize the
probability of detection. We show how likelihood infor-
mation about intrusion from particular sectors can be
used to design a sweep strategy

Photonic Demodulator With Sensitivity Control
Danil Van Nieuwenhove Ward van der Tempel Riemer
Grootjans Johan Stiens Maarten Kuijk

On page(s): 317-318

Abstract

A current assisted photonic demodulator for use as a
pixel in a 3-D time-of-flight imager shows nearly 100%
static demodulator contrast and is operable beyond 30
MHz. An integrated tunable sensitivity control is also
presented for increasing the distance measurement range
and avoiding unwanted saturation during integration pe-
riods. This is achieved by application of a voltage on a
dedicated drain tap showing a quenching of sensor sen-
sitivity to below 1%

Using Environmental Models to Optimize Sensor
Placement
Rustam Stolkin Lucas Vickers Jeffrey V. Nickerson

On page(s): 319-320

Abstract

Sensors used in protective applications are convention-
ally placed on perimeters or over areas in an evenly dis-
tributed pattern. However, such patterns may actually
be suboptimal, since environmental factors may make
some forms of attack more or less likely than others. We
describe a protective application of sensors for detecting
underwater threats in an urban estuary environment. We
demonstrate that environmental information, derived
from a computational river current model, can be uti-
lized to optimize sensor placement, increasing detection
rates and decreasing the number of required sensors.
Simulation results show a significant improvement in
detection likelihood for a given number of sensors; alter-
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natively, fewer sensors can be used while still maintaining
the detection rate of a conventional approach

Dual-Channel Quartz-Crystal Microbalance for Sensing
Under UV Radiation
Takashi Abe Xinghua Li

On page(s): 321-322

Abstract

In situ measurements of interfacial phenomena with
subatomic resolution under environmental disturbanc-
es have been a major goal of engineers and scientists
engaged in the development of a microbalance sen-
sor. Here, we demonstrate in situ measurements of the
photooxidization process of alkanethiol self-assembled
monolayers using dual-channel quartz-crystal microbal-
ance (D-QCM) sensor that uses spherically contoured
resonators to acoustically separate sensing channels for
simultaneous compensation of environmental distur-
bances. Using a photolithographic method to make the
D-QCM, the reference channel used in parallel with the
sensing channel has almost the same resonant frequency
and temperature coefficient of frequency. As a result,
mass changes of 10-pg order accuracy were observed un-
der ultraviolet radiation over four days

Sol-Gel Synthesis of Palladium-Doped Silica
Nanocomposite Fiber Using Triton X-100 Micelle
Template and the Application for Hydrogen Gas Sensing
Haiquan Guo Shiquan Tao

On page(s): 323-328

Abstract

Palladium-doped silica nanocomposites were synthe-
sized via a sol-gel technique combined with a template
of Triton X-100 micelle. The freshly prepared sol sam-
ple of Pd-doped silica nanocomposites was investigated
by TEM. Determined from the TEM image, the sizes of
the Pd nanoparticles are narrowly distributed, which are
around 30 nm in diameter. The prepared sol solution of
the sample was injected into a Tygon Microbore Autoa-
nalysis tubing. After 14 days gelatinization, a transpar-
ent porous optical fiber was obtained. The response of
the fiber to hydrogen gas was tested by using a fiber-optic
spectrometric method. The palladium-doped silica na-
nocomposite fiber is sensitive upon exposure to hydrogen
gas and the response is reversible. This palladium-doped
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silica nanocomposite fiber can be applied as a new kind
of hydrogen gas sensor

Solvent Detection and Water Monitoring With a
Macroporous Silicon Field-Effect Sensor

Jeffrey P. Clarkson Philippe M. Fauchet Vimalan
Rajalingam Karl D. Hirschman

On page(s): 329-335

Abstract

Integration of electrical and fluidic systems for the design
and fabrication of a system-on-chip (SOC) capable of
sensing various liquid phase solvents is reported. A mon-
olithic integration strategy makes use of macroporous
silicon (MPS) as a gateway to interface the electrical and
fluidic domains. In this application, the MPS material,
acting as a sensing membrane, is used in a flow-through
structure to transport an analyte from fluidic channels on
one side of the chip to sensing electrodes on the other.
A fluid-oxide-semiconductor interface results in the
modulation of a space charge region in the semiconduc-
tor where real-time measurements are used to detect and
distinguish between the presences of various solvents.
The fluidic system has delivered sample volumes as small
as 2 ul. Selected test solvents (i.e. acetone, ethanol, iso-
propyl alcohol, methanol, and toluene) have generated a
measured change in capacitance up to 11%. A practical
application of this sensor was demonstrated by moni-
toring various concentrations of isopropyl alcohol in a
water supply. Undiluted samples provide characteristic
responses that can be used for signature identification.
The sensing device has a high degree of reusability and
does not require heating or other solvent removal meth-
ods often necessitated in other sensing devices

Numerical Development of ZnO/Quartz Love Wave
Structure for Gas Contamination Detection

Felicidade Moreira Mohamed El Hakiki Frederic Sarry
Laurent Le Brizoual Omar Elmazria Patrick Alnot

On page(s): 336-341

Abstract

Love wave structures are encouraging devices for sensing
applications in gaseous or liquid media because of their
high sensitivity. In this paper, we first investigate basic
properties of a ZnO/quartz Love wave device by the use of
theoretical considerations in order to get a good gas sen-
sor. Second, experimental results of the developed struc-
ture, ZnO(2.1 pm)/90° ST-cut quartz, confirm the suita-
ble characteristics, including temperature compensation,
high electromechanical coupling coefficient, and good
sensitivity to mass loading effect. We finally characterize
the gas effect on the photoresist Shipley S1805 with the
above structure, and thus we confirm our approach

2-D Wavelet Segmentation in 3-D T-Ray Tomography
Xiaoxia Yin Brian W.-H. Ng Bradley Ferguson Samuel
P. Mickan Derek Abbott

On page(s): 342-343

Abstract

In this letter, segmentation techniques for terahertz (T-
ray) computed tomographic (CT) imaging are inves-
tigated. A set of linear image fusion and novel wavelet
scale correlation segmentation techniques is adopted to
achieve material discrimination within a 3-D object. The
methods are applied to a T-ray CT image dataset taken
from a plastic vial containing a plastic tube. This setup
simulates the imaging of a simple nested organic struc-
ture, which provides an indication of the potential for
using T-ray CT imaging to achieve T-ray pulsed signal
classification of heterogeneous layers

Calibration of Multi-Axis MEMS Force Sensors Using
the Shape-From-Motion Method

Keekyoung Kim Yu Sun Richard M. Voyles Bradley J.
Nelson

On page(s): 344-351

Abstract

Precise calibration of multi-axis microelectromechani-
cal systems (MEMS) force sensors is difficult for several
reasons, including the need to apply many known force
vectors at precise orientations at the micro- and nanoN-
ewton (nN) force scales, and the risk of damaging the
small, fragile microdevices. To tackle these challenges,
this paper introduces the shape-from-motion calibration
method. A new design of a two-axis MEMS capacitive
force sensor with high linearity and nN resolutions is
presented. Structural-electrostatic coupled-field simu-
lations are conducted in order to optimize the sensor
design. The designed sensor is calibrated with the shape-
from-motion method, the least-squares method as well
as the gravity-based method for comparison purposes.
Calibration results demonstrate that the shape-from-
motion method provides a rapid, practical, and accurate
technique for calibrating multi-axis MEMS sensors

Measurements of the Degree of Comprehensive Cooling
in Stochastically Quenched Microstructures
Mark D. Hammig David K. Wehe

On page(s): 352-360

Abstract

We clarify the atomistic behavior of a micromechanical
structure whose thermally driven stochastic motion has
been quenched, using force-feedback techniques. The
quenching is observed, via both qualitative and quanti-
tative measurements, to optically clamp one of the vi-
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brational modes of the lever such that the overall body
temperature is only reduced slightly. The degree of com-
prehensive cooling is gauged by examining the reduction
in the stochastic vibration of the third vibrational mode of
a doubly clamped lever, while the first is quenched, to 143
K. The observation of only slight temperature reductions
is confirmed by noting the absence of a phase change in
condensing water vapor on a cantilever, although the de-
flection-magnitude of the fundamental vibrational mode
is reduced to an effective temperature of 11 K. Finally,
the measured stochastic variation rate is consistent with
the lever’s mechanical properties, not its thermal prop-
erties, demonstrating near-room temperature operation.
The results thus imply that each vibrational mode can
be reduced to deep sub-Kelvin temperatures independ-
ent of the overall thermal state of the lever, thus enabling
sub-Brownian sensing in applications such as chemical
and radiation detection, and quantum superposition ex-
periments

Biomimetic Sonar and Neuromorphic Processing
Eliminate Reverberation Artifacts
Roman Kuc

On page(s): 361-369

Abstract

A biomimetic sonar is configured using two conven-
tional sensors that generate point processes related to
echo waveform intensity, resembling biological action
potential spikes. The sensors point slightly outward from
the sonar axis, similar to pinnae in some bats, to acquire
slightly different views of the environment during a rota-
tional scan. Artifacts in sonar maps are points that do not
relate to actual object locations. Physical criteria identify
artifacts by applying echo strength, azimuthal extent, and
binaural coincidence criteria. Neuromorphic processing
implements these criteria with thresholding, delays, and
short-term memories. Artifacts are deleted to produce
robust sonar maps. Multiple resolution maps, generated
by using two thresholds, illustrate improvements over
conventional sonar maps and tradeoffs between resolu-
tion and stability

Nonlinear Dynamic Analysis of Electrostatically
Actuated Resonant MEMS Sensors Under Parametric
Excitation

Wen-Ming Zhang Guang Meng

On page(s): 370-380

Abstract

Electrostatically actuated resonant microelectrome-
chanical systems (MEMS) sensors have gotten sig-
nificant attention due to their geometric simplicity and
broad applicability. In this paper, nonlinear responses
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and dynamics of the electrostatically actuated MEMS
resonant sensors under two-frequency parametric and
external excitations are presented. The presented model
and methodology enable simulation of the steady-state
dynamics of electrostatic MEMS undergoing small mo-
tions. Response and dynamics of the MEMS resonator
to a combination resonance are studied. The responses
of the system at steady-state conditions and their stabil-
ity are investigated using the method of multiple scales.
The results showing the effect of varying the dc bias, the
squeeze film damping, cubic stiffness, and ac excitation
amplitude on the frequency response curves, resonant
frequencies and nonlinear dynamic characteristics are
given in detail. Frequency response, resonant frequency
and peak amplitude are examined for variation of the dy-
namic parameters involved. This investigation provides
an understanding of the nonlinear dynamic characteris-
tics of microbeam-based resonant sensors in MEMS

Analysis of Nonideal Effects on a Tomography-Based
Switched-Capacitor Transducer
Jia Peng P. K. Chan

On page(s): 381-391

Abstract

This paper presents a nonideal analysis of a fully-inte-
grated switched-capacitor capacitive transducer for elec-
trical capacitance tomography system. The investigation
establishes different types of error source models as well
as practical mismatch effects in the derivation of second-
order analytical expressions. The analyses are conducted
on the basis of heavy stray capacitances of 150 pF typi-
cally, in the context of a minimum detection capacitance
ranging from 1 to 10 fE The predicted results agree very
well with the HSPICE simulation results using Level 49
BSIM3 models of AMS 0.6-um CMOS process technol-
ogy with a single 5-V supply. The conservative simulation
results have shown that the capacitive transducer differ-
ential output displays a baseline dc offset of 0.083 mV at
25 °C, a change in baseline capacitance of 1 fF from 25
to 40 °C and an output temperature coefficient of 0.045
mV/°C from 25 to 100 °C at the measuring capacitance
of 1 pF Both the predicted and simulated results pre-
sented here are better than that of the reported works

Optimal Estimation of the Acceleration of a Car Under
Performance Tests
Wilmar Hernandez

On page(s): 392-400

Abstract

In this paper, a recursive least-squares lattice (RLSL)
adaptive filter was used to carry out the optimal estima-
tion of the relevant signal coming from an accelerometer
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placed in car under performance tests. Here, the signal of
interest is buried in a broadband noise background where
we have little knowledge of the noise characteristics. In
addition, due to the fact that the noise and the relevant
information sometimes share the same or a very similar
frequency spectrum, it is very difficult to cancel the noise
that corrupts the relevant information without causing
that information to deteriorate. The results of the experi-
ment are satisfactory and, in order to compare classical
filtering with optimal adaptive filtering, the signal com-
ing from the accelerometer was also filtered by using a
third-order lowpass digital Butterworth filter. The results
of comparing the aforementioned filters show that the
optimal adaptive filter is superior to the classical filter.
Here, a significant improvement of 22.4 dB in the signal-
to-noise ratio (SNR) at the RLSL adaptive filter output
was achieved. However, the improvement in the SNR at
the Butterworth filter output was 6.1 dB, which shows
very clear that the optimal adaptive filter performs much
better than the classical one

A Novel Needle-Type SV-GMR Sensor for Biomedical
Applications

Subhas Chandra Mukhopadhyay Komkrit Chomsuwan
Chnithaka P. Gooneratne Sotoshi Yamada

On page(s): 401-408

Abstract

Cancer is the most deadly disease in the world today.
There is a variety of different treatment methods for can-
cer, including radiotherapy and chemotherapy with an-
ticancer drugs that have been in use over a long period of
time. Hyperthermia is one of the cancer treatment meth-
ods that utilizes the property that cancer cells are more
sensitive to temperature than normal cells. The control
of temperature is an important task in achieving success
using this treatment method. This paper reports the de-
velopment of a novel needle-type nanosensor based on
the spin-valve giant magnetoresistive (SV-GMR) tech-
nique to measure the magnetic flux density inside the
body via pricking the needle. The sensor has been fab-
ricated. The modeling and experimental results of flux
density measurement have been reported. From the
information of flux density, the temperature rise can be
estimated to permit the delivery of controlled heating to
precisely defined locations in controlled hyperthermia
cancer treatment. The actual experiment with human is
under investigation

Agarose-Gel Based Guided-Mode Resonance Humidity
Sensor

Kyu J. Lee Debra Wawro Purnomo S. Priambodo
Robert Magnusson

On page(s): 409-414

Abstract

A photonic relative-humidity (RH) sensor employing
the guided-mode resonance effect is designed, fabricat-
ed, and characterized. An agarose-gel transduction layer
is integrated with a periodic silicon-nitride film to form a
sensitive optical resonance structure. As the agarose-gel
humidifies, the resonance wavelength shifts. Comparison
with rigorous diffraction models allows quantification of
the gel’s refractive index and the attendant relative hu-
midity. For the example sensor structure treated, the res-
onance wavelength shifts by ~9 nm on relative-humidity
change from 20% RH to 80% RH

Detection of Chemiluminescence Using an Amorphous
Silicon Photodiode

Alexandra C. Pimentel A. T. Pereira V. Chu D. M. E
Prazeres J. P. Conde

On page(s): 415-416

Abstract

A hydrogenated amorphous silicon photodiode is used
for the integrated, real-time detection of chemilumi-
nescent reactions in solution. The light emission at 425
nm, resulting from the horseradish peroxidase-catalyzed
oxidation of luminol, is detected by a p-i-n amorphous
silicon photodiode operated at zero bias. The sensitiv-
ity achieved is in the range of nanomole of horseradish
peroxidase per liter

An Optical Thermometer Exploiting Periodically Poled
Lithium Niobate for Monitoring the Pantographs of
High-Speed Trains

Tommaso Del Rosso Giancarlo Margheri Stefano
Sottini Silvana Trigari Marco De Sario Francesco
Prudenzano Daniela Grando

On page(s): 417-425

Abstract

Optical thermometers have been widely investigated.
Here, the temperature behavior of second harmonic
generation (SHG) in periodically poled lithium niobate
(PPLN) substrates is analyzed; indeed, the QPM tun-
ing in PPLN devices and the obtained SHG efficiency
depend on the crystal thermal expansion and dispersion,
particularly in the case of guided propagation. Therefore,
such devices are suitable to realize optical thermometers
for demanding applications. This investigation originat-
ed with the request of a thermometer to be installed on
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the pantographs of high-speed trains. Therefore, it must
be sturdy and reliable, but it has even to work in an EMD
environment. The temperature behavior of the SHG
was theoretically modeled and experimentally validated
at 1550 nm, in both bulk propagation and APE channel
waveguides. In the first case, by using a 10-mW source,
which was obtained from a laser diode and a fiber ampli-
fier, an accuracy of 0.3 °C was found. The pump power
was about three orders of magnitude smaller in guided
propagation. In view of testing on the trains, our investi-
gation resulted in the design of a device without mechan-
ical contacts with the input and output fibers. Since it
works in free propagation, there are no serious alignment
and packaging problems. The performances, which are
expected to be the same of our tests, widely satisfy all the
requirements for working effectively in a strongly hostile
and EMD environment and for giving accurate meas-
urements on a wide range of temperatures

A Multimodal Tomography System Based on ECT
Sensors

Qussai Marashdeh Warsito Warsito Liang-Shih Fan
Fernando L. Teixeira

On page(s): 426-433

Abstract

A new noninvasive system for multimodal electrical to-
mography based on electrical capacitance tomography
(ECT) sensor hardware is proposed. Quasistatic electro-
magnetic fields are produced by ECT sensors and used
for interrogating the sensing domain. The new system is
noninvasive and based on capacitance measurements for
permittivity and power balance measurements for con-
ductivity (impedance) imaging. A dual sensitivity map
of perturbations in permittivity and conductivity is con-
structed. The measured data along with the sensitivity
matrix are used for the actual image reconstruction. The
new multimodal tomography system has the advantage
of using already established reconstruction techniques,
and the potential for combination with new reconstruc-
tion techniques by taking advantage of combined con-
ductivity/permittivity data. Moreover, it does not require
direct contact between the sensor and the region of inter-
est. The system performance has been tested on repre-
sentative data, producing good results

Ammonia Sensing Resistors Based on Fe,O,-Modified
ZnO Thick Films

Devidas Ramrao Patil Lalchand Avachit Patil

On page(s): 434-439

Abstract
Thick films of ZnO were prepared by a screen printing
technique. Unmodified ZnO thick film was almost in-
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sensitive to NH,. ZnO thick films were surface modified
with Fe3* by dipping them into an aqueous solution of
ammonium ferric sulfate for different intervals of time
and fired at 500°C for 24 h. The ammonium ferric sulfate
would transform into ferric oxide Fe,O, upon firing. The
grains of Fe,O, dispersed around the grains of ZnO base
material. Upon exposure to NH; gas, the barrier height
Fe,0,-Zn0 intergranular region decreases markedly due
to the chemical transformation of Fe,O, into ammonium
ferric hydroxide, leading to a drastic increase in conduct-
ance. The ZnO film dipped for 5 min (with 0.74 mass %
of Fe,0,) was observed to be most sensitive to NH, gas at
350°C. The Fe-surface misfits, calcination temperature,
and operating temperature can affect the microstructure
and gas sensing performance of the sensor. The efforts
are made in present paper to develop the sensor using
surface-modified zinc oxide. An exceptional sensitivity
was found to low concentrations (50 ppm) of NH;, gas
at 350°C, and no cross sensitivity was observed, even to
high concentrations of other hazardous and polluting
gases. The effects of microstructure and surfactant con-
centration on the sensitivity, selectivity, response, and
recovery of the sensor in the presence of NH, gas were
studied and discussed

On-Chip Capacitance Sensing for Cell Monitoring
Applications
Somashekar Bangalore Prakash Pamela Abshire

On page(s): 440-447

Abstract

We describe an integrated circuit for sensing the sub-
strate coupling capacitance of anchorage-dependent liv-
ing cells in a standard culture environment. Capacitance
is measured using charge redistribution in response to
weak, low frequency electric field excitations. The un-
derlying biophysical phenomenon results primarily from
the insulating nature of the cell structure and the counte-
rionic polarization in the surrounding aqueous medium.
The measured capacitance depends on a variety of fac-
tors related to the cell, its growth environment and the
supporting substrate. These include membrane integrity,
morphology, extracellular ionic concentration, adhesion
strength, and substrate proximity. The measured capaci-
tance is an indication of both the interaction between
cells and substrate and cell health. The capacitance sen-
sor uses the principle of charge sharing and translates
sensed capacitance values to output voltages. The sen-
sor chip has been fabricated in a commercially available
0.5-um, 2-poly 3-metal CMOS technology. The sensing
technique does not require direct electrical connection
to the aqueous culture medium. We report results from
experiments demonstrating on-chip tracking of cell ad-
hesion as well as long term monitoring of cell viability
in vitro
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Low—Temperature Hydrogen Sensors Based on Au
Nanoclusters and Schottky Contacts on ZnO Films
Deposited by Pulsed Laser Deposition on Si and SiO,
Substrates

Ch. Pandis N. Brilis E. Bourithis D. Tsamakis H. Ali
Soumya Krishnamoorthy Agis A. Iliadis M. Kompitsas

On page(s): 448-454

Abstract

Unintentionally doped n-type ZnO thin films depos-
ited on Si and SiO, substrates by pulsed laser deposition
(PLD) techniques, were functionalized as H, gas sensors
by a) incorporating Au nanoclusters in the surface, and
b) developing Au Schottky diodes on ZnO. The influ-
ence of the catalytic action of the Au nanoclusters on
the sensing properties of the devices was examined and
found to provide faster response times at a reduced work-
ing temperature of 150 °C. The field-assisted sensing of
the Au Schottky diodes demonstrated for the first time
in this system, a more dramatic reduction in the working
temperature of the sensor to nearly room temperature

Design of pH Sensors in Long-Period Fiber Gratings
Using Polymeric Nanocoatings

Jesus M. Corres Ignacio R. Matias Ignacio del Villar
Francisco J. Arregui

On page(s): 455-463

Abstract

In this paper, two different pH sensors based on the
deposition of nanometric scale polymeric films onto the
surface of a long-period fiber grating (LPFG) have been
studied and compared. An electrostatic self-assembled
(ESA) method has been used to create sensitive films
with an optimal overlay thickness. Two types of sensors
have been designed: The first one is based on polyal-
Iylamine hydrochloride (PAH), polyacrylic acid (PAA),
and the second one was done incorporating the pigment
Prussian blue (PB) in the PAH/PAA matrix. A theoreti-
cal model of multilayer cylindrical waveguides based on
coupled-mode theory has been used to predict the posi-
tion of the attenuation bands as a function of the over-
lay thickness. Both sensors were tested and compared in
terms of sensitivity and response time. A faster response
was obtained with the introduction of PB particles in the
polymeric matrix. Linear sensors in the pH range 4-7
were obtained, showing good repeatability and high sen-
sitivity

Novel Readout Electronics for Thickness Shear-Mode
Liquid Sensors Compensating for Spurious Conductivity
and Capacitances

Christian Riesch Bernhard Jakoby

On page(s): 464-469

Abstract

In this paper, a readout circuit for a thickness shear-
mode (TSM) resonator is presented which can be used
for sensing applications in liquids such as viscosity sens-
ing. The system features compensation of both spurious
capacitances and conductances in parallel to the resona-
tor. This allows measurements even in conductive liquids
without the need for an elaborate sealing of the sensor.
The influence of the spurious elements is determined
by means of two orthogonal synchronous detectors and
eliminated by active compensation using voltage-con-
trolled amplifiers (VCAs). Furthermore, the circuit is
robust against possible phase errors. The basic concept
is discussed in detail, and a readout circuit is developed.
A prototype is presented, and sample results are given,
demonstrating the feasibility of the approach

Phage-Based Magnetoelastic Wireless Biosensors for
Detecting Bacillus Anthracis Spores

Jiehui Wan Huihua Shu Shichu Huang Ben Fiebor I-
Hsuan Chen Valery A. Petrenko Bryan A. Chin

On page(s): 470-477

Abstract

A biosensor for the detection of biological warfare agents
(Bacillus anthracis spores) was developed that combines
the phage display technique with a magnetoelastic wire-
less detection platform. The affinity-based biosensor
utilizes a phage-derived diagnostic probe as the biomo-
lecular recognition element to capture target agents mul-
tivalently. Upon binding of the target agent to the sensor
surface, the resonance frequency of the magnetoelastic
biosensors decreases due to the additional mass of the
target agent. Scanning electron microscopy was used to
confirm binding of spores to the sensor surface. The sen-
sitivity of the magnetoelastic acoustic sensor was tested to
be 130 Hz per order of magnitude of spore concentration
with a detection limit of 10° spores/ml. The specificity
of the sensors was tested against spores of other closely
related Bacillus species and a large preferential binding
to Bacillus anthracis spores was observed. The longevity
of the phage based biosensor was compared to traditional
antibody based biosensors and found to exhibit a much
longer life
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Measurement of Energy Expenditure in Elite Athletes
Using MEMS-Based Triaxial Accelerometers
Andrew J. Wixted David V. Thiel Allan G. Hahn
Christopher J. Gore David B. Pyne Daniel A. James

On page(s): 481-488

Abstract

Fitness development and performance assessment of elite
athletes requires an understanding of many physiological
factors, many of these are direct and indirect measures
of athlete energy expenditure. Many methods are physi-
ological factor assessments and require the athlete to be
constrained by laboratory equipment or periodic inter-
ruption of activity to take measurements such as blood
samples are required to be taken. This paper presents a
method that is entirely ambulatory and noninvasive, us-
ing microelectromechanical systems (MEMS) acceler-
ometers. The commonly used output of commercial ac-
celerometer-based devices (known as “counts”) cannot
discriminate activity intensity for the activities of interest.
This, in conjunction with variability in output from dif-
ferent systems and lack of commonality across manufac-
turers, limits the usefulness of commercial devices. This
paper identifies anthropometric and kinematic sources
of inter-athlete variability in accelerometer output, lead-
ing to an alternate energy expenditure estimator based
mainly on step frequency modified by anthropometric
measures. This energy expenditure estimator is more ro-
bust and not influenced by many sources of variability
that affect the currently used estimator. In this system,
low-power signal processing was implemented to ex-
tract both the energy estimator and other information of
physiological and statistical interest

Design of High-Sensitivity Cantilever and Its Monolithic
Integration With CMOS Circuits

Xiaomei Yu Yaquan Tang Haitao Zhang Ting Li Wei
Wang

On page(s): 489-495

Abstract

Rectangular piezoresistive cantilevers with stress con-
centration holes opened were designed and fabricated
in order to increase the response signals of piezoresistive
cantilever first. Both the simulations and the measure-
ments on the cantilever sensitivity show that this design
can obviously result in an improvement on the displace-
ment sensitivity of the piezoresistive cantilever. After a
characterization study on the piezoresistive cantilever, a
monolithic integration of the microcantilever array with
a complementary metal-oxide-semiconductor (CMOS)
readout circuitry based on the silicon-on-insulator (SOI)
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CMOS and the SOI micromachining technologies was
designed. A cantilever array, a digital controlled multi-
plexer, and an instrumentation amplifier compose the
integrated sensor system, and post-CMOS process was
designed to fabricate the integrated system. The meas-
urement results on the SOI CMOS circuitry of the inte-
grated system prove a feasibility of the integration design

Characterization and Experimental Verification of the
Nonlinear Distortion in a Technique for Measuring the
Relative Velocity Between Micromachined Structures in
Normal Translational Motion

Robert Neal Dean George T. Flowers Roland Horvath
Nicole Sanders A. Scottedward Hodel John Y. Hung
Thaddeus Roppel

On page(s): 496-501

Abstract

Applications exist for microelectromechanical systems
(MEMS) devices where the measurement or estimation
of the relative velocity, or at least the direction of instan-
taneous relative velocity, between two microstructures in
normal translational motion is required. A technique for
directly measuring the relative velocity has not been avail-
able. This paper presents a technique for directly meas-
uring the relative velocity between two microstructures
in normal translational motion. The technique consists
of measuring the current flowing into the capacitance
formed between the two microstructures when a con-
stant voltage is applied across them. The technique and
the resulting nonlinear distortion in the velocity meas-
urement are characterized. A prototype relative velocity
sensor is fabricated and evaluated to verify the measure-
ment technique

An Analytical Solution to Circular Touch Mode
Capacitor
Maxime Daigle Jacques Corcos Ke Wu

On page(s): 502-505

Abstract

In this paper, a simple but accurate analytical solution is
presented to model the flexion of a circular diaphragm
with clamped edges under an uniform load. The touch
down effect and the evolution of touch radius are con-
sidered in this model, making it useful for touch down
capacitor devices such as pressure sensors. This model
is then compared to results obtained from Coventor, a
finite elements analysis program designed for microelec-
tromechanical systems
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Neuromorphic Processing for Optical Microbead Arrays:
Dimensionality Reduction and Contrast Enhancement
Baranidharan Raman Theofilos Kotseroglou Lori Clark
Michal Lebl Ricardo Gutierrez-Osuna

On page(s): 506-514

Abstract

This paper presents a neuromorphic approach for sen-
sor-based machine olfaction that combines a portable
chemical detection system based on microbead array
technology with a biologically inspired model of signal
processing in the olfactory bulb. The sensor array con-
tains hundreds of microbeads coated with solvatochro-
mic dyes adsorbed in, or covalently attached on, the
matrix of various microspheres. When exposed to odors,
each bead sensor responds with corresponding intensity
changes, spectral shifts, and time-dependent variations
associated with the fluorescent sensors. The bead array
responses are subsequently processed using a model of ol-
factory circuits that capture the following two functions:
chemotopic convergence of receptor neurons and center
on-off surround lateral interactions. The first circuit per-
forms dimensionality reduction, transforming the high-
dimensional microbead array response into an organized
spatial pattern (i.e., an odor image). The second circuit
enhances the contrast of these spatial patterns, improv-
ing the separability of odors. The model is validated on an
experimental dataset containing the responses of a large
array of microbead sensors to five different analytes. Our
results indicate that the model is able to significantly im-
prove the separability between odor patterns, compared
to that available from the raw sensor response

All-Dielectric Electrooptic Sensor Based on a Polymer
Microresonator Coupled Side-Polished Optical Fiber
Haishan Sun Anna Pyajt Jingdong Luo Zhengwei Shi
Steven Hau Alex K.-Y. Jen Larry R. Dalton Antao Chen

On page(s): 515-524

Abstract

A novel electrooptic (EO) electric field (E-field) sensor
based on side-polished fiber coupled with an EO polymer
microring resonator is proposed and demonstrated. An
EO polymer waveguide with a ring shape is fabricated on
the polished flat of an optical fiber. Light in the fiber eva-
nescently couples into the resonator and forms resonant
modes for certain wavelengths and produces notches in
the output intensity of the fiber. External electric fields
change the index of refraction of the ring waveguide and
therefore dither its resonant wavelengths. For light of
wavelength on the slope of a resonance notch, a change
in the output intensity can be detected. The sensor is
all dielectric without metal layers to distort the meas-
ured E-field. The resonant structure allows the sensor
to potentially have much higher sensitivity than other

electrooptic sensors based on Mach-Zehnder or polari-
zation modulation. Since electrooptic polymers have
higher electrooptic coefficients, lower dielectric con-
stants and faster electrooptic responses than inorganic
crystals, higher sensitivity, lower invasiveness, and higher
bandwidth of E-field sensing can be expected. This sen-
sor eliminates unreliable fiber-to-waveguide butt cou-
pling as well as the high propagation loss encountered
in the long straight EO polymer waveguides of sensors
based on Mach-Zehnder structures. By using the fiber
itself as the supporting substrate of the ring waveguide,
the sensor can have small size and low disturbance to the
measured electric field. The concept is demonstrated us-
ing AJLS103 EO polymer. A sensitivity of 100 mV/m has
been achieved at frequencies up to 550 MHz (limited by
the measurement system)

Electrical Capacitance Volume Tomography
Warsito, W. Marashdeh, Q. Liang-Shih Fan

On page(s): 525-535

Abstract

A dynamic volume imaging based on the principle of
electrical capacitance tomography (ECT), namely, elec-
trical capacitance volume tomography (ECVT), has
been developed in this study. The technique generates,
from the measured capacitance, a whole volumetric im-
age of the region enclosed by the geometrically three-di-
mensional capacitance sensor. This development enables
a real-time, 3-D imaging of a moving object or a real-
time volume imaging (4-D) to be realized. Moreover,
it allows total interrogation of the whole volume within
the domain (vessel or conduit) of an arbitrary shape or
geometry. The development of the ECVT imaging tech-
nique primarily encloses the 3-D capacitance sensor
design and the volume image reconstruction technique.
The electrical field variation in three-dimensional space
forms a basis for volume imaging through different shapes
and configurations of ECT sensor electrodes. The image
reconstruction scheme is established by implementing
the neural-network multicriterion optimization image
reconstruction (NN-MOIRT), developed ecarlier by
the authors for the 2-D ECT. The image reconstruction
technique is modified by introducing into the algorithm a
3-D sensitivity matrix to replace the 2-D sensitivity ma-
trix in conventional 2-D ECT, and providing additional
network constraints including 3-to-2-D image match-
ing function. The additional constraints further enhance
the accuracy of the image reconstruction algorithm. The
technique has been successfully verified over actual ob-
jects in the experimental conditions
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Real-Time Structural Health Monitoring Using a Novel
Fiber-Optic Accelerometer System
Dae-Hyun Kim Maria Q. Feng

On page(s): 536-543

Abstract

This paper presents a novel fiber-optic accelerometer sys-
tem to monitor civil engineering structures in real time
and a successful application of the novel sensor system for
damage detection of the concrete slab structure. This sen-
sor system integrates the Moireacute fringe phenomenon
with fiber optics to achieve accurate and reliable measure-
ments. A signal processing unit implements unique algo-
rithms to further enhance the resolution and increase the
dynamic bandwidth of the sensors. The sensor system is
immune to electromagnetic (EM) interference, making
it suitable for difficult applications in such environments
involving strong EM fields, electrical spark-induced ex-
plosion risks, and cabling problems, prohibiting the use of
conventional electromagnetic accelerometers. Especially,
this paper presents a unique real-time signal processing al-
gorithm and applications to real-time damage assessment,
demonstrating the uniquely high performance of the Moi-
reacute fringe fiber-optic sensor system

Determination of Vanadyl Ions by a New PVC Membrane
Sensor Based on N, N’-bis-(Salicylidene)-2,2-
Dimethylpropane-1,3-Diamine

Mohammad Reza Ganjali Parviz Norouzi Farnoush
Faridbod Siavash Riahi Jaafar Ravanshad Javad
Tashkhourian Masoud Salavati-Niasari Majid Javaheri

On page(s): 544-550

Abstract

N, N’-bis-(salicylidene)-2,2-dimethylpropane-1,3-di-
amine (NNPD) was found to be a suitable neutral ion
carrier for the construction of a highly selective and sen-
sitive vanadyl membrane sensor. Poly(vinyl chloride)
(PVC) based membranes of NNPD with potassium tet-
rakis (p-chlorophenyl) borate (KTpCIPB) as an anionic
excluder and diethyl sebacate (DES), dibutyl phthalate
(DBP), banzyl acetate (BA) and o-nitrophenyloctyl
ether (NPOE) as plasticizing solvent mediators were in-
vestigated in vanadyl membrane sensors. A membrane,
composed of NNPD-PVC-KTpCIPB-DES with the
ratio 4.0:30.0:1.0:65.0, works well over a wide concen-
tration range (7.0x10° to 1.0x10-2 M) with a Nernstian
slope of 28.84+0.3 mV per decade of activity between pH
values of 4.0 and 5.10. The detection limit of the sensor
was calculated to be 5.0x10-¢ M. It displays satisfacto-
rily good discrimination toward vanadyl ions with regard
to most common transitional metal ions. The proposed
sensor demonstrates a short response time (~10 s). It was
successfully applied for the determination of vanadyl
ions in water samples
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Transition Metal Exchanged Zeolite Layers for
Selectivity Enhancement of Metal-Oxide Semiconductor
Gas Sensors

Mann, D.P. Pratt, K.EE. Paraskeva, T. Parkin, I.P.
Williams, D.E.

On page(s): 551-556

Abstract

A novel method of improving the selectivity of metal ox-
ide gas sensors has been developed by using catalytically
active molecular sieve materials. They have been suc-
cessfully introduced into a proprietary sensor array. The
cracking patterns of linear alkanes over transition metal
exchanged zeolite Y have been measured using a zeolite
bed/GC/MS experimental set-up within a temperature
range of 300°C to 400°C. Studies have been carried out
regarding the effects of metal loading, zeolite type, mate-
rial fabrication techniques, and operating temperature in
relation to catalytic activity and selectivity. The compos-
ite sensors utilising the novel zeolite materials have been
used in a custom built sensor rig that houses three dual
electrode sensors and can measure real-time responses
of these sensors to an introduced headspace generated
from organic liquids

Erbium Fiber Laser Accelerometer
Gregory H. Ames Jason M. Maguire

On page(s): 557-561

Abstract

A new form of fiber accelerometer based on an erbium
fiber laser sensor is presented. The transducer is a unique
shape derived by an automated finite element analysis
design optimization program and is constructed using
stereolithography

Adaptive Input Estimation Methods for Improving the
Bandwidth of Microgyroscopes
Z. C. Feng Mingxuan Fan VijaySekhar Chellaboina

On page(s): 562-567

Abstract

Unlike an accelerometer, the input to a vibratory micro-
gyroscope is a product of the periodic excitation and the
angular velocity to be detected. Consequently, the de-
tection of the angular velocity requires a demodulation
process involving a signal whose frequency is close to the
resonance. Due to this special circumstance the dynamic
performance characteristics such as the bandwidth of the
microgyroscope sensors is severely limited. In this paper,
we present adaptive input estimation methods to achieve
wide bandwidth dynamic characteristics. Specifically,
we present an adaptive estimator-based technique to
estimate the angular motion by providing the Coriolis
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force as the input to the adaptive estimator. We present
two methods, namely, the open-loop method and the
closed-loop method. Both methods provide identical
dynamic characteristics. But for the open-loop method,
we require complete knowledge of all the parameters of
the microgyroscopes whereas the closed-loop method
can also be used where precise knowledge of the dynamic
characteristics of the microgyroscopes is not available

A SiC MEMS Resonant Strain Sensor for Harsh
Environment Applications

Robert G. Azevedo Debbie G. Jones Anand V. Jog
Babak Jamshidi David R. Myers Li Chen Xiao-an Fu
Mehran Mehregany Muthu B. J. Wijesundara Albert P.
Pisano

On page(s): 568-576

Abstract

In this paper, we present a silicon carbide MEMS reso-
nant strain sensor for harsh environment applications.
The sensor is a balanced-mass double-ended tuning fork
(BDETF) fabricated from 3C-SiC deposited on a silicon
substrate. The SiC was etched in a plasma etch chamber
using a silicon oxide mask, achieving a selectivity of 5:1

and etch rate of 2500 A /min. The device resonates at
atmospheric pressure and operates from room tempera-
ture to above 300°C. The device was also subjected to 10
000 g shock (out-of-plane) without damage or shift in
resonant frequency. The BDETF exhibits a strain sen-
sitivity of 66 Hz/ue and achieves a strain resolution of
0.11 pe in a bandwidth from 10 to 20 kHz, comparable to
state-of-the-art silicon sensors

A Fully Electronic Label-Free DNA Sensor Chip
Stagni, C. Guiducci, C. Benini, L. Ricco, B. Carrara,
S. Paulus, C. Schienle, M. Thewes, R.

On page(s): 577-585

Abstract

This paper presents a microfabricated DNA chip for ful-
ly electronic, label-free DNA recognition based on ca-
pacitance measurements. The chip has been fabricated
in 0.5-pm CMOS technology and it features an array of
individually addressable sensing sites consisting of pairs
of gold electrodes and addressing logic. Read-out cir-
cuitry is built externally using standard components to
provide increased experimental flexibility. The chip has
been electrically characterized and tested with various
solutions containing DNA samples. Significant capaci-
tance variations due to DNA hybridization have been
measured, thus showing that the approach represents a
viable solution for a single chip DNA sensor array

High-Temperature Resistance Fiber Bragg Grating
Temperature Sensor Fabrication
Bowei Zhang Mojtaba Kahrizi

On page(s): 586-591

Abstract

Fiber Bragg grating (FBG) temperature sensor and sen-
sor arrays were applied widespread particularly in harsh
environments. Although FBGs are often referring to
permanent refractive index modulation in the fiber core,
exposure to high-temperature environments usually re-
sults in the bleach of the refractive index modulation.
The maximum temperature reported for the convention-
al FBG temperature sensor is around 600 °C due to its
weak bonds of germanium and oxygen. In this paper, we
report design and development of a novel high-tempera-
ture resistance FBG temperature sensor, based on the
hydrogen-loaded germanium-doped FBG. The refrac-
tive index modulation in the FBG is induced by the mo-
lecular water. The results of our experiments have shown
that the stability of the device is substantially increased
at high temperature range. Due to the high bonds energy
of hydroxyl and the low diffusivity of the molecular wa-
ter, the thermal testing results of this temperature sensor
show the thermal stability of hydrogen-loaded FBG can
be increased by using annealing treatment; moreover, the
highest erasing temperature for the device could reach
to 1100 °C or more. The reflectivity of this new FBG
depends on the concentration of Si-OH and indirectly
related to the reflectivity of hydrogen-loaded FBG. Fur-
thermore, the experimental results have provided a better
understanding of the formation of the hydrogen-loaded
FBGs and the chemical transfers at elevated tempera-
tures in the fiber core

UV-SLPT for Gas Sensor Research on MISiC Devices
Klingvall, R. Eriksson, M. Lundstrom, I.

On page(s): 592-599

Abstract

A modified Scanning Light Pulse Technique (SLPT)
setup that can be used to evaluate SiC-based gas-sensi-
tive field-effect devices is introduced. This is exempli-
fied with measurements on a Pt-MISiC capacitor that
has a metal thickness gradient. The device shows large
responses to hydrogen and ammonia in air. The H, and
NH, responses show a complementary dependence on
the Pt film thickness at 140°C. The temperature depend-
ence differs however for the two gases. The measurement
setup uses UV transparent optics together with me-
chanical chopping of light from a short wavelength light
source. The spatial resolution of the system is found to be
approximately 50 pm
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BUMOTI'U 1O O®OPMJIEHHS CTATEN Y XKYPHAJI
THOOPMALIA 1JIA ABTOPIB

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

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

2. IIpoextyBaHHS i MaTeMaTUYHEe MOJECITIOBAH-
HSI CEHCODIB.

3. Cencopu (Qi3sMYHNX BEJTUUNH.

4. OnITMYHi, ONITOEJIEKTPOHHI i pamialiiiHi ce-
HCODHU.

5. AKyCTOeJIeKTpPOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoJIOTisT BUPOOHUIITBA CEHCOPIB.

10. Cencopm Ta iHpOpMalIiliHi CHCTEMMU.

11. derpanamist, MeTpoJIoris i cepTudikarlrist ce-
HCODiB.

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

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

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

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

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

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

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

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

Pykonucu HascuaaTH 3a aipecoio:
Jlenix fIpocaas Liiiu, 3am. roa. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukona, HJ/1JI-3, Byx. JIBopsiHCbKa, 2,
Oneca, 65082, Ykpaina.
Tenedon / pakc +38(048) 723-34-61,
Tea. +38(048) 726-63-56.
E-mail: semst-journal@onu.edu.ua,
semst-journal@ukr.net
http://www.semst.onu.edu.ua

IIpaBuma NigAroTOBKU PYKOMUCY:

Pykomnuicu nmoBUHHI CynTpOBOIKYBATUCS:

— oGilliiHUM JUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM yCTaHOBH, e OyJ1a BUKoHaHa podora. Lle mpa-
BUJIO HE CTOCYETHLCS POOIT MpeaCcTaBACHUX MixKHa-
POIHUMMU rpyliaMM aBTOPIB;

— JIO3BOJIOM JJIs1 BiIKpuUTOI MyOJTiKallii: eKxcrie-
PTHUM BUCHOBKOM — TiJIbKM JJIsI aBTOPiB 3 YKpa-
THMU.

ABTOpCBKE TIpaBo IepexoauTh Buaasiio.

TurynbHUi apKym:

1. PACS i VniBepcanpuuii Hecsarkosuit Kon
Knacudikauii (YVAK) (n1a aBTopiB i3 KpaiH
CHJ/I) — y BepxHbOMY JIiBOMY KyTi. JlomycKaeTbcs
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JeKiabKa BiIgileHuX KoMaMu KofiB. AKio Hiski
Koau Kiacudikallii He To3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakiiiiinoro Kogeriero.

2. Ha3Ba poootu (110 LIEHTPY, TPOITMCHUMM JIi-
TepamMu, WpUdT 14pt, KUPHO).

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

4. Ha3Ba ycTanoBH, ITOBHa aapeca, TeJe(OHH i
daxcu, e-mail 11T KOXXHOTO aBTOpa. HUXKYE, Ye-
pe3 OIMH iHTepBaJl, OKPEMUM PSIIKOM (10 LIEHTPY,
wpudt 12pt).

AnoTamisg: 10 200 ci1iB yKpaiHCHKOIO, aHTJTiHCh-
KOI0 i pociiicbkoio MoBamu. Ilepen TekcToMm aHo-
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Talii MOoTpiOHO BKa3aTH Ha Tiil XkKe MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliax BCiX aBTOPiB.

KmouoBi cioBa: ixHS KiJIbKiCTb He ITOBMHHA
MepeBuIllyBaTU BiCbMOX ciiB. B ocoOauBux Bu-
nagkax MOXXKHa BUKOPMCTOBYBATU TEPMiHU 3 IBO-
Ma — 4u TpboMa cjioBaMu. Lli cioBa mOBMHHI OyTH
pO3MillleHi i aHOTali€l0 i HAITMCaHi TiEX0 caMOl0
MOBOIO.

TekeT MoBUHEH OyTU HaapyKoBaHUi yepes 1,5
iHTepBaJiv, Ha OiJlomy marnepi ¢popmaty A4. TTons:
37iBa — 3cM, cripaBa — 1,5¢cM, BBEpXy i 3HU3Y —
2,5cMm. Ipudt 12pt. ITig3aronoBKH, SKILO BOHU €,
MOBUHHI OYTU HaAPYKOBaHi MPONMUCHUMMU JIiTepa-
MU, KUPHO.

PiBHsIHHS OBUHHI OyTW BBeIEHi, BUKOPUCTO-
Bytoun MS Equation Editor abo MathType. Po6o-
TH 3 PYKOMNMCHUMM BCTaBKaMM He MPUINMAIOThCSI.

Tabmuui MoBMHHI OYTH IIpeAcTaBieHi Ha OKpe-
MUX apKyiiax y ¢opMari BillOBiZAHMX TEKCTOBUX
dopmariB (ouB. BUllE), Y4 y GopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMHU iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

Cnucok jirepaTypu IOBMHEH OyTH HaJpyKoBa-
Huii yepes 1,5 iHTepBaiu, 3 JiTEpaTypoIO, IIPOHY-
MEPOBAHOIO B MOPSAKY ii IMOSIBU B TEKCTi.

ITopsimok ogopMIieHHs JiTepaTypu MOBUHEH
BinmoBinatu Bumoram BAK Ykpainu:

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

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

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

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

5. Ipomos K.JI., JJanacoepr M.D., Ontuma-
JIbHOE Ha3HayeHWe MpPUOpUTeTOB //Tpymbl MexX-
ayHap. KoH®. “JIokalbHble BEIYUCIUTEIbHbBIE CE-
™”(JIOKCETD 88). — Tom 1. — Pura:i®BT AH
JlatBun. — 1988. — C.149-153.

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

7. Ilanumona A.H., TakiB A.C. JdocaimkeHHs
onTUyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH VYxpainu. In-1 KibepHeTuku; 76-76).

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

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

BuHoCOK, SIKI1IO MOXJIMBO, OaXkaHO YHUKATHU.

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

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

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

®otorpadii noBUHHI OYTH OpUTiHATBHUMH.

KonbopoBuit ApyK MOXKIUBUIA, IKIIO MOT0 Bap-
TiCTb CIIAYYETHCSI aBTOPAMU YU iX CLIOHCOPaMMU.
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HaBuyaabHul mociOHNK
“Teopist pagiosokaniiiHUX Ta HaBiraminHMX cucTeM”
(aBTOp — A.Q.-M.H., IpoP. Jlemix 4. I.)

Bunasuunreo “Exomnoris” (M. Oneca) mianye Buaatd y BepecHi 2008 p. mociOHUK 3
rpudom MiHicTepcTBa OCBITH 1 HaykuM YKpaiHM 3a aBTOPCTBOM JIOKTOpa (i3.-MaT. Hayk,
npodecopa Jlenixa . 1. “Teopis pagionokaiiiHux Ta HaBiraifHUX CUCTEM’, PEKOMEHJOBAaHOTO
MOH nns crynentie BH3, mo HaBuaroThes 3a HanpssMoM “PamioTexHika”.

BapricTb ogHOTO MpuMipHHUKa OCIOHUKA CTAHOBUTH 52 TPH.

AHoTanisa

Jlanu#i TOCIOHMK HANMKMCAHWK Yy BIAMOBIAHOCTI JO0 HABYAJILHOTO ILJIaHY 3 IiJATOTOBKH
daxiBmiB 3a HanpssmoMm 0907 “PamioTexHika” Ha OCHOBI pO3POOJIEHOTO 1 alPOOOBAHOTO ABTOPOM
Kypcy JIeKIiii 3 HaBuaiabHOI aucHuIuniak ‘“Teopis pamiofoKamiMHUX Ta paaioHaBIramiiHUX
cucTeM” JUIA CTY/ICHTIB 1 KypCaHTIB BUIIMX HaBUAIBHUX 3aKJIa/IiB 3 BUKOPHCTAHHIM MaTepiaiy,
110 BiJIoOpakae HAWHOBIII JOCATHEHHS y Il Tary3i.

HeoOxigHicTh y MIiATOTOBLI HABYAIBHOTO IMOCIOHMKA OOyMOBJIEHa BiJICYTHICTIO
BIJIOBIIHOTO JI0 HABYAJIBHOI IPOrpaMu €MHOTO HaBUAIBHOTO MOCIOHUKA UM MiAPYYHHUKA, TKUN
OV OXOIUTIOBAB BC1 PO3JIUIM IPOTPaMH 1, TUM OLJIbINE, BIICYTHICTIO YKPAiHOMOBHOTO ITOCIOHUKA.

HaBuanbHuii mociOHUK CKIIAA€ThCA 3 YOTUPHOX PO3ILUTIB, KOKEH 3 SKHX € OCTaTHBO
CaMOCTIMHUM 1 3aBEepIICHUM 1 BOJHOYAC BCi BOHM € B3a€MOIIOB’SI3aHUMH SIK B IUIAHI PO3BUTKY
MaTepiay BiJ] TEOPETUYHUX IOJIOKEHb 10 MPUKIAIHUX ACMEKTIB, TaK 1 B IUIaHI METOJUKU HOTO
BUKIIQJICHHSI.

VY nepiiomy po3iiai BUKIaACHO (Pi3UdHI OCHOBHU PaJiofIOKallIfHUX Ta paioHaBIralifHuX
cucteM. Marepian 0a3yeTbCsi HA OCHOBHUX TTOJIOKEHHSX €JIEKTPOAUHAMIKY 1 TEOpii MOMIMpPEHHS
pamioxsuwib HBY mianazony.

Y npyroMmy po3niii pO3TIISIHYTO MHUTAHHS MOMIMPEHHS PaliOXBHIb Y PEATbHUX YMOBaX.
Po3nin MicTUTE TOCUTH MMPOKHIA acieKT ocobauBocTeit nmommpenas HBY paxioxBuib B ymMmoBax
BiJl pu3eMHOi atMocdepu i MOpChKUX ii BiAMIHHOCTEH A0 i0HOC(EpH, B TOMY YHCIi (Di3HKH
OCTaHHBOI.

Tperiéi po3mia MPUCBIYEHO MPHUKIAJHAM acIeKTaM pajiojiokarii, modyaoBi i poOoTi
OCHOBHUX (DYHKIIIOHAJIbHUX OJIOKIB PaJiOJOKAIlIMHUX CTAHIIH 1 1X TaKTHKO-TEXHIYHUM
XapaKTePUCTHKAM.

VY derBepToMy pO3MiJi BUKIAAECHO TEOPETHYHI OCHOBHM pajiOHABIraIii 1 muTaHHA i
NPaKTUYHOI peaii3allii, a TakoX ONWCAaHO OCHOBHI CHUCTEMH paJliOHaBiramii, B TOMYy YHCIHI
CYIyTHHKOBI, Ta JI€SKI aCIIeKTH MIKHAPOIHOT B3aEMOJIT TIPH 1X eKCIuTyaTaIlii.

Marepian B KHM31 BUKJIQJICHO B MOEJHAHHI TEOPETHYHOI CTPOTOCTI 3 TOCTYIHICTIO IS
cripuitHaTTA. [lociOHuK Oyne KopucHHM il cTyneHTiB BH3 pamioTexHIYHMX criemialbHOCTEH,
BUKJIAJ[a4iB, a TAKOXK I (DaxiBIliB BiIITOBIAHOTO IPODIIIIO.

3 mpuBOAY MPUAOAHHSA KHUTH 3BEPTATUCH 32 AJPECOIO:
65091, m. Opeca, Bys. PasymoBchbka, 21.

Ten./dakc: (048) 7-855-855.
e-mail: astro_print@ukr.net
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