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Jlo 60-miTTa
CMUHTUHU BAJJEHTUHA AHAPINOBUYA

Ileii Bunyck xKypHaay npucssuyerbes 60-tirrio CMUHTUHU BAJTEHTUHA AHAPIMOBUYA —
3aCJIyKEHOro Aisiua HayKM i TeXHiKH, Jaypeara Jep:KaBHOi npemii Ykpainu, 10KTopa ¢izuko-MaTeMaTHIHIX
HayK., npodecopa, akagemika BIII Ykpainu, pekropa Oaecbkoro HamioHaJbHOro yHiBepcutety imeni I.1.

MeuHHKOBA, T'OJIOBHOTO PeIAKTOPA HALIOTO JKYPHAIY.

CMHHTHHA BAJIEHTHH AHJIPIHOBHY
HaponuBcd 8 BepecHs 1948 p. Ha OnemmHi. ITicas
3aKiHUYEHHS 3 BiJ3HAKOIO (hi3UYHOTO (haKyJIBTETY
(1971 p.) i acmipanTypu (1974 p.) Onecbkoro aep-
JKaBHOI'O (HMHi — HaliOHAJbHOIO) YHiBEPCUTETY
imMeHi I. I. MeyHMKOBa MOCTIAHO TPALIIOE B LIbO-
MY YHiBEpCUTETi, 30KpeMa, 3aCTYITHUKOM JIeKaHa
(¢izuyHOrO (pakyyabreTy 3 HayKOBOi poOOTH, 3aBi-
JyBayeM Kadeapu eKCIepUMEHTaIbHOI (hi3MKH,
npopekTopoM, a 3 1995 p. — Ha mocaji pekTopa.
ITin #ioro kepiBHUUTBOM OHY 3100yBae cratyc
HawioHansHoro (2000 p.) Ta mocigae mepiie Mic-
1Ie Y PEUTUHTY KJIACUYHMX YHIBEPCUTETIB YKpaiHU
(2005 p.).

B. A. CMMHTMHA — BiIOMUI i aBTOPUTETHUI
(¢i3uK, mpalli IKOro BU3HAHI HE TiIbKU B YKpaiHi
a i 3a ii Mexxamu. Bin aBTop 6isbiie 500 HayKoBHUX
po0iT, cepen sIKMX MOHorpadii, cTaTTi, aBTOPChKi
CBiZIOLTBA HA BUHAXOJIU, HAaBYaJIbHi MOCIOHUKMU.

OCHOBHi  HayKOBi  pe3yJbTaTM OTPUMaHi

B. A. CMUHTHHOIO TIpM JIOCHIIKeHHI  €JIeKT-
POHHO-MOJICKY/ISIDHUX SIBUII Ha IIOBEpPXHi Ta B
00’eMi HaITiBIPOBITHUKOBHUX ITOJIKPUCTAIYHAX
IIBOK A,B,, mMapiB OKMCHMX HaIiBIIPOBIIHUKIB,
CKJIaJHMX HaIiBIIPOBITHUKOBUX CIOJYK, MaKpoO-,
MiKpO- Ta HAaHOMNOPYBATOIO KPEeMHil0, HAHOCTPY-
KTYp Ha OCHOBI MarepialiB A,B, KpucTagiqyHux Ta
IIapyBaTUX HieIEKTPUIHUX CTPYKTYP.

B. A. CMuHTHHA BUSIBUB HOBUI THIT €JICKTPIY-
HOI HEOTHOPITHOCTI (XeMOCOPOIIiiTHO-eJIeKTPIY-
HUIA JOMEH) Ta pO3pOOUB if OOrpyHTYBaB OI0 MO-
JIeJIb, IOBIB €JIGKTPOHHO-MOJIEKYJISIDHY IIPUPOILY
KOMITJICKCY eJIeKTPOi3sMyHMX Ta (HOTOCICKTPH-
YHUX SIBUIL, MEXaHi3MiB IepeOyI0BU BIaCHUX Ta
JTOMIIIKOBHX Te(eKTiB B criomykax A,B,.

Pazom i3 criiBpoGiTHUKAaMU BiH IOBiB, 1110 3MiHA
CKJIaAy MOBEPXHi B IPOLeCi poCTy ILJIiBOK BiAMo-
Biga€ 3a HEMOHOTOHHY 3aJIeXKHICThb €JIEKTPOMIpPO-
BiZTHOCTI BiJ TOBIIMHM, BU3HAYA€ OIBOSKUI BIJIUB
XEeMOCOPO1Iil OAHOIO i TOro XX TUITy YACTUHOK Ha
¢GOTONPOBITHICTh (CeHCHOITi3alLisT, deceHCcrOii-
3alist). AHami3 MiKpOCKOITIYHUX MOZEJEH amcop-
OLIIMfHMX MOBEPXHEBUX LIEHTPIB MOKAa3aB, 110 MO-
JIBiliHE TTIOBOJXEHHS MPOBiMTHOCTI OJHUX i TUX Xe
marepiajiB mpu ajacopOLii 0OYMOBJIEHO CTaHOM
KOOpAMHAallil MOBEPXHEBUX aTOMiB B KpuUCTaliu-
HUX I'paTKaxX i TYCTUHOIO BaJIEHTHUX €JIeKTPOHIB
Ha 30BHIlIHIX OpOiTaIsIX XeMOPCOPOLIIAHOTO KOM-
mwiekcy. [luM TMosSICHEHO TEeXHOJIOTiYHY HEeBilTBO-
PIOBaHICTh IlapaMeTpiB aacopOLiiHO-YyTINBUX
enemeHTIB (AYE) i BHocKOHaJIeHO TEeXHOJOTIIo iX
BUTOTOBJICHHS.

JlocmigkeHHsT HOBOI1 BHUSIBJIEHOI BJIAaCTMBOCTI
Makpo-, MiKpo- i HaHOIIOPYBaTOro KPEMHil0 —
aJcopOLiifHOI YYTJIMBOCTI — J0Ka3aju, 1110 BOHA
BUHUKAE MPU B3aEMO/IIiI 3 Ta3aMU 3 BUCOKUM -
MOJbHUM MOMEHTOM B pe3yJibTaTi iX BILUIMBY Ha
MOBEPXHEBY IMPOBiIHICTh Ta EMHICTh MiXKIIOPYBa-
TOTO IIPOCTOPY.

ExcnepuMeHTallbHO MOKAa3aHO, 10 Iepexia
ioniB Pd* i Pd** y Pd° € ocHOBHUM MeXaHi3MOM
Jerpagalii TeMnepaTypHO KOHTPOJIbOBAHOTO CHU-
rHajay ceHcopa MmertaHy. Jerpagauiss AYHE kucHio
0OyMOBJIeHAa Mirpalli€lo i0HiB I'paTKU Ha MOBeEp-
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XHIO, 30iJIbIIEHHS KOHLEHTpallii aTOMiB i KJjac-
TepiB MeTaJly Ha MOBEPXHi TaJibMy€e Lieil mpoliec.
Po3pobiieHo MeToa KoMITeHcallil TeMIlepaTypHuX
noxu6ok curHainy AHYE, 3acTocyBaHHS SIKOTO 1aJIO
MOXJIMBICTh OMHOYACHO PEECTPYBATU HASIBHICTbH B
cepenosuili NO i NO,. Poszpo6ieno AHE st pe-
ecrpauii O,, SO,, CO, H,S, NH,, NO i NO,,.

3HayHa YacTWHA AOCHIIKEHb 3aXUIleHa HOro
YUYHSIMU Y 4 JOKTOPCHKUX Ta 7 KaHAUAATCbKUX AW~
cepTralisix, BiI3HayeHa 30JIOTUMMU, CPiOHUMHU Ta
OpPOH30BUMHU MeJATSIMU Ha MiXKHApOAHMUX Ta BiT-
YU3HSIHUX BUCTABKaX.

OCHOBHi pe3yabTaTX HAyKOBOiI HisSUIbLHOCTI
B. A. CMuHTHMHU OIyO/liKOBaHi B MpoOBigHUX (da-
XOBUX BHIAHHAX, cepel SKkux: “Pu3mka M Tex-
HUKa TOoJyIpoBogHUKOB”, “IloBepxHoCTb. Pu-
3uka. Xumus. Mexanuka”, “2KTD”, “Ilucema
B XKT®d”, “Phisica Status Solidi (A)”, “Journal
of Crystal Growth”, “Sensors & Actuators: B”,
“Uzsectuss AH CCCP”, “YkpauHckuii ¢pusznue-
ckuii xxypHan”, “Il Nuovo Cimento”, “Vuoto”,
“Semiconductor Physics, Quantum Electronics &
Optoelectronics” y HallloMy Ta iHIITMX XypHaJIax.

B. A. CMUHTHHA € BUBHAHUM KEpPiBHMKOM Ha-
YKOBOI IIKOJM 3 (pi3MKM MOBEPXHi HaAMiBOPOBiI-
HUKiB B OJ€CbKOMY HalliOHAIBHOMY YHiBEPCUTETI
imeHi I.I. Meunukosa. IIg mKojga CyTTEBO BILIM-
Ba€ Ha PO3BUTOK AaHOI raiysi Ha I1iBaHI YkpaiHu.
3 1994 p. BiH € IroOJIOBOIO CIElliajli30BaHOI BUYEHOI
pagM MO 3aXMCTy OOKTOPCHKMX AWCepTaliii 3a
4 crieuiaJIbHOCTSIMU.

B. A. CMUHTHHA — TOJIOBHUM pegaKTop Halllo-
ro XXypHaJy, a TaKOXX HayKOBO-T€XHi4UHOT0 30ipHU-
Ka “@oroenekTpoHika” Ta “BicHmka OmechKoro
yHiBepcutety”, 10 Bu3dHaHi BAK Ykpainu ¢axo-
BuMMU. BiH € ofHUM 3 OCHOBHMX OpTaHi3aTopiB 0a-
raTbOX BaxkKJIMBHUX MiXKHApOAHUX HAyKOBUX (DOpy-
MiB; cepel OCTaHHiX 3 HMX: BceykpaiHChbKUiA 3’1311
“@i3uka B Ykpaini”, [lepma BceykpaiHchka KOH-
depeHLia 3 ¢izuku HamiBOpoBigHUKIB, Ilepiua,
apyra i TpeTst MixHaponHi KoHgepeH1ii “CeHco-
pHa eJIeKTPOHiKa Ta MiKpOCUCTEMHi TEXHOJIOTii”.

B. A. CmuHTHHA y 1989 p. CTBOpUB HAyKOBO-
JOCIiAHY J1abopaTOPil0 CEHCOPHOI €IEKTPOHIKY Ta
TEXHOJIOTii Ta 3MIMCHIOE HAayKOBE KEPiBHUIITBO ii
ycrinrHoto po6otoro. Y 1999 p. BiH BiIKpUB B YHi-
BEPCUTETi HABYAJbHO-HAYKOBUIA LIEHTP MEIUYHOI
Ta 6i0JIOTiYHOI (Pi3UKMU.

31994 p. B. A. CMMHTHHA — €eAMHUI Big YKpai-
HU MTOCTiHUH YieH €BponeiichbKoro BiidipKoBOro
komiTery EUROSENSOR Ta 610po eBponeicbKoi
nporpamu NEXUS, iHauBigyaabHUiA 4ieH €Bpo-

6

neicbkoro izuuyHoro ToBapuctsa, 3 1998 p. —
YjieH peJakKUiifHOTO KOHCYJIbTaTUBHOI'O KOMITETY
eHIUKJIoNeAuYHOoro BugaHHg ’Sensors Update”
BugaBHuLTBa Willey-VCH.

ITopsia 3 HayKOBOIO AisUTbHICTIO B MexXax Onechb-
KOro HallioHaJIbHOTO YHiBepcuTteTyimeHil. I. Meu-
HUKOBA BiH TaKOX Kepye BUKOHAHHSIM MiXHapo-
JHUX HAyKOBUX MpOrpaMm 3 y4acTio BUYEHUX Iraii,
®pannii, Himeuunnu, Benuko6puranii, Himep-
nanpiB, benwrii, @inngumii. BiH — gificHuit yieH
(akamemik) AkaneMii HayK BUIIOI IIKOIA YKpai-
HM (3 1996 p.) Ta AEKiTbKOX rayy3eBUX aKaJeMiid,
aKaneMik-3aCHOBHMK  MixHapogHoi akaaeMil
KOMIT'I0TEPHUX HAyK Ta CUCTEM, 3aCTYITHUK TOJIO-
Bu Panu ITismenHoro uentpy HAH VYkpainu, yieH
epomnericekoro komitety “EUROSENSOR”, Ha-
LIiOHATBHUM KOOPAMHATOP Ta YJIeH €BPOIEChKOT
panu 3 iporpaM “NEXUS”, unen Komitety 3 nep-
>KaBHUX MpeMiil YKpaiHu, wieH €BponeicbKoro
Ta YKpaiHCBhKOro (hpi3UYHMUX TOBAPUCTB (Bille-Mpe-
3UJEHT OCTAaHHBOT'O), KOHCYJBTAHT-KOOPINHATOPD
IymaHiTapHoi MixkHapogHoi acouiamii “ITamis-
YkpaiHa”, yiaeH BcecBiTHBOI acouialii npe3uaeH-
TiB YHiBEpCUTETIB Ta acolialil peKTOpiB YKpaiHu,
3aCTyMHUK rojioBu HaykoBoi pagu “@i3uka HalliB-
MPOBiIAHUKIB Ta HaIMiBIMIPOBIAHMKOBUX MPUIALiB”
HAH VYxpainu, nmoyecHuii rpoMagsgHuH M. Oua-
koBa (1996), nouecHuit mpodecop XepCOHCHKOTO
JIep>KaBHOTO TeXHIYHOTro YHiBepcureTy (1998), mo-
yecHUi yneH CeHaty AkanemiuHoro CereachbKoro
YHiBepcuUTeTy, 3acHyKeHUI M4 HAyKM i TeXHiKu
Ykpainu (2000), naypeat JIepxaBHoi npeMii YKpai-
Hu. Baromuii BHecok npodecopa CMuHTUHU B. A.
V PO3BUTOK BiTYM3HSIHOI HayKM i OTO Teaaroriv-
Ha poOOTa HELOAABHO BiA3HAYeHi HAropoIKeH-
HsIM Hioro MiHiCTepCTBOM OCBITH i HAyK1 YKpaiHU
3HAKOM “3a HayKOBi TOCSATHEHHS” i HAarOpOIKeH-
HsM 3oJi0To10 Meaaao “10 pokiB He3anexKHOCTi”
1 ctynens (2001). B. A.CMMHTHHA TaKOX KaBaJep
opaeHa “3a 3acayru” 3 cryneHs (2004). Bin Haro-
POIKEHUI peiriltHUMKM HaropogaMu: OpAEHOM
“200-pivusa PiznBa XpucroBa” 2 cTyIeHs, opie-
HoMm “Cagroro Bonomumupa” 4 crymens (2005),
opaeHoM “3osororo Xpecra Cesarux Ilerpa i Ila-
Bia” (2003 BartukaH), HaropoIXe€HW 30JI0TOIO
Mmenauno IlpesuaeHtom Itanii opaeHom “Iraniii-
CbKOI1 COTiTapHOCTi” 3-TO CTyIEeHsI.

Penxonerisi Haloro XypHanay cepAedyHO BiTae
Bac, BanentuHe AHapiiioBuuy, 3i ciaBHUM FOBi-
JIeeEM i Upo 3uunuTh BaM MiliHOTO 310pOB’d, 111ac-
TS, HACHAry i moAajblIMX TBOPUYMX YCITiXiB Ha Hay-
KOBIli i OCBITSTHCBHKill HUBi!



4. 1. Jlemix

DISNYHI, XIMIYHI TA IHWI ABULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPIU

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

YIK 621.382.2

CEHCOPHA EJIEKTPOHIKA — KJIIOYOBUI HATIPSIM Y PO3BUTKY
IHOOPMALINHUX CUCTEM I TEXHOJIOT'TIA

A I Jlenix

Onecpkuit HaLioHABHUH yHiBepcuTeT iMeHi [.I. MeunnkoBa,
E-mail: ndl_lepikh@onu.edu.ua

AHoTanig

CEHCOPHA EJIEKTPOHIKA — KJIIOUOBUI HAIIPSIM Y PO3BUTKY
IHO®OPMALINHNX CUCTEM I TEXHOJIOT' T

A. I Jlenix

HaBoautecs aHamiTnuHmit ortsaa Matepianis 3¢ MixxHapoaHoI HayKOBO-TEXHIYHOT KOH(epPEH-
wii “CeHcopHa eIeKTPOHiKa i MiKpOCHUCTEMHi TEXHOJIOTi1”, TOJJOBHUM YMHOM IIJIeHApHUX JOMOBi-
Jeil. POOUTBCS olliHKa HOBUX PE3YJIbTaTiB, CTaHY Ta MEPCHEKTUB JOCTiIKEHb B 00J1aCTi CEHCOPiKU
3a OCHOBHUMMM 11 HAPSIMKaMM.

KirouoBi cjioBa: ceHcopu, MiKpOCHUCTEMHI TEXHOJIOTi1, HAHOCTPYKTYPHU, aKYCTOEJIEKTPOHIKa, iH-
dopmarriiiHi cucTeMu

Abstract

SENSOR ELECTRONICS — A KEY DIRECTION IN INFORMATION SYSTEMS
AND TECHNOLOGIES DEVELOPMENT

Ya. I. Lepikh

The analytical review the 3-rd International Scientific and Technical Conference “Sensors Elec-
tronics and Microsystems Technology (SEMST-3)” materials mainly plenary reports is adduced.
The estimation of new results, states and prospects of researches in sensorics area on its basic direc-
tions is made.

Keywords: sensors, microsystem technologies, nanostructures acoustoelectronics, information
systems
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AHHOTAIMA

CEHCOPHAA BJTEKTPOHUKA — KJTIOYEBOE HAITPABJIEHUE
B PA3BUTUU MTH®OPMALIMOHHBIX CUCTEM U TEXHOJIOT U

A. U. Jlenux

[IpuBogUTCS aHATUTUYECKUIT 0030p MaTeprayioB 3 MexXmyHapomHOM HayYHO-TEXHUYECKO
KoHpepeHIMM “CeHcopHas JIEKTPOHMKA 1 MUKPOCUCTEMHBIE TEXHOJIOTHHN”, TIIABHBIM 00pa3oM
IUIEHAPHBIX OKJIAaA0B. [leaeTcs olieHKa HOBBIX pe3y/IbTaTOB, COCTOSIHUS U ITePCIIEKTHUB UCCIEI0-
BaHMIi B 00JIACTU CEHCOPUKU 110 OCHOBHBIM €€ HaIlpaBJICHUSIM.

KoueBbie ¢10Ba: CEHCOPBI, MUKPOCHUCTEMHbBIE TEXHOJIOTUH, HAHOCTPYKTYPHI, aKyCTO3JIEKTPO-
HUKa, THQOPMAIITMOHHBIE CUCTEMBI



V. 1. Boichuk, V. A. Borusevych, I. S. Shevchuk

YK 621.315.592
PACS NUMBER(S): 63.20.KR, 79.60.JV

PHONON AND POLARON STATES OF A QUANTUM WELL
HETEROSTRUCTURE OF CRYSTALS WITH A HEXAGONAL
LATTICE STRUCTURE

V. I. Boichuk, V. A. Borusevych, I. S. Shevchuk

Ivan Franko Drohobych State Pedagogical University
Department of Theoretical Physics
24 Ivan Franko Str., Drohobych 82100, Ukraine
e-mail: vika.borusevych@gmail.com

Abstract

PHONON AND POLARON STATES OF A QUANTUM WELL HETEROSTRUCTURE OF CRYSTALS
WITH A HEXAGONAL LATTICE STRUCTURE

V. I. Boichuk, V. A. Borusevych, I. S. Shevchuk

The article is a theoretical analysis of wave vector dependent energies of confined, interface,
half-space, and propagating phonons for symmetric and asymmetric three-layer heterosystems of
crystals having a hexagonal lattice structure. The polaron dispersion relation in the GaN crystal and
AIN/GaN/AIN double nanosize heterostructure is investigated. All types of polarization vibrations
with which an electron interacts are taken into account. The calculations are performed within the
finite and infinite barrier models. It is shown that the interface phonon contribution in the polaron
energy decreases with increasing nanofilm thickness while that of confined phonons rises. The cal-

culation results of the polaron dispersion relation in the region k < kf (kf = /Zn;em ) in different

polaron wave vector directions with respect to the ¢ -axis of the crystal are given. Also, the polaron
average speed and effective mass are calculated. The data suggest an effective enhancement of the
electron-phonon interaction with lowering system dimensions number.

Keywords: nanoheterostructure, quantum well, electron-phonon interaction, polaron, perturba-
tion theory, variational method

AHoTauig

®OHOHHI TA ITOJISPOHHI CTAHU HAHOTETEPOCTPYKTYPU 3 KBAHTOBOIO AMOIO
KPUCTAJIIB TEKCATOHAJIbHOI CUMETPII.

B. I. boituyk, B. A. bopyceeuu, 1. C. Illeéuyx

B maniif po0OTi TEOpPEeTUIHO OOCIIMKEHO 3aJIeXKHOCTI eHeprii ooMexeHnx (confined), Mixmo-
BepxHeBux (interface), HamiBoOMexeHux (half-space) ¢pOHOHIB Ta (OHOHIB, IO ITOIINPIOIOTHCS
(propagating phonons), Bil XBUJbOBOI'O BEKTOpPA IJIsI CUMETPUYHUX, TA HECUMETPUYHUX TPHUILIA-
POBHMX HAHOTETEPOCUCTEM KPUCTAJiB TeKcaroHajlbHOI cuMmeTpii. JlocmiakeHo TaKoX 3aKOH AuC-
Trepcii moyisipoHiB y KpucTaii GaN Ta y moaBiliHii HaHOTeTepoCcTpYKTYpi AIN/GaN/AIN. BpaxoBa-
HO BCi TMITM TMOJISIPU3ALiMHUX KOJIMBAaHb, 3 IKUMU B3aEMOJIIi€ eJ1eKTPOH. [TpoBeaeHO 00UMCIeHHS
B paMKax MoJieJli CKiHYUEHHOTO Ta HECKiHUeHHOro po3puBy 30H. IToka3aHo, 1110 3i 30i1bIIEHHIM
TOBLIMHM HAHOIUTiBKM BHECOK MiXITOBEPXHEBUX (POHOHIB Y €HEPTilO MOJIpOHa 3MEHIIIYEThCS, a

© V. 1. Boichuk, V. A. Borusevych, 1. S. Shevchuk, 2008
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obMexeHUX GOHOHIB 30ibIIyeThes. [TogaHo pe3yabsTaTi 0OUKMCIEHDb 3aKOHY AUCIIEPCii MoJIsIpoHa

. 2Ma® . .
B objacTi k < kf ( kf = /Te ) TIpM Pi3HUX HANIPSIMKAaX XBUJILOBOTO BEKTOPA MOJISIPOHA BiTHOCHO

C-oci kpucrany. [IpoBeneHO 00YMCIEHHS CepeaHbOI IIBUAKOCTI Ta e(DeKTUBHOI MaCcH MOJISIPOHA.
ITokazaHo, 110 i3 3MEHILEHHSIM PO3MipHOCTi CUCTEMU BUHUKAE e(DEKTUBHE ITiICUIECHHS €JIEKT-
POH-(MOHOHHOI B3aEMO/Iii.

KirouoBi ciioBa: HaHOreTepOCTPYKTYpa, KBAHTOBA sIMa, eJeKTPOH-(POHOHHA B3aEMOIIsI, OIS~
pOH, Teopist 30ypeHb, BapiallilfHUI METOI,

AHHOTAIMA

®OHOHHBIE U TOJAPOHHBIE COCTOSAHUS HAHOTETEPOCTPYKTYPHI C KBAHTOBOM
AMOM KPUCTAJIJIOB TEKCATOHAJIBHOM CUMMETPUN.

B. H. boiiuyk, B. A. bopyceeuu, H.C. Illesuyx

B naHHOI paboTe TeopeTHMYeCKM MCCICAOBAHBI 3aBUCMMOCTH DSHEPIUUd OTPaHMYCHHBIX
(confined), MexxmoBepxHOCTHBIX (interface), momyorpanndyeHHbix (half-space) oHOHOB 1 (POHO-
HOB, KOTOPBIE PaCIIPOCTPaHSIIOTCS (propagating phonons), oT BOJTHOBOTO BEKTOpa ST CUMMET-
PUYHBIX, 1 HECUMMETPUYHBIX TPEXCIONHBIX HAHOTETEPOCHCTEM KPHUCTAJUIOB I'eKCaroHAJIbHOMN
cumMeTpun. KMcciiemoBaH TakKe 3aKOH IUCIIEPCHU MOSIPOHOB B Kpuctaie GaN u B IBOMHOM
HaHoTreTepoCTpPYKTYpe AIN/GaN/AIN. YareHbl BCe TUIHI MOJJSIPU3ALMOHHBIX KOJIeOaHWii, ¢ KO-
TOPBIMH B3aMMOICHCTBYET JIEKTPOH. IIpoBeneHbI BEIYMCICHUS B paMKaX MOAEIN KOHEYHOTO 1
OecKOHEeYHOTro pa3pbiBa 30H. [loka3zaHo, 9TO ¢ yBeIMYeHNEM TOJIIIMHEI HAHOIIEHK! B3HOC MEX-
TMIOBEPXHOCTHBIX (DOHOHOB B SHEPTUIO MOJISIPOHA YMEHBIIIAETCSI, 3 OTPAaHNICHHBIX (POHOHOB yBe-
mmauBaercs. [IpeacTaBiaeHbl pe3yIbTaThl BRIYMCICHUI 3aKOHA OVCIIEPCHUM IIOJISIpOHA B 00IaCTH

2Ma®
k < k]C ( k]C = he ) IpY pa3HBIX HAIIPABJICHUSIX BOJTHOBOIO BeKTOpa IMOJISIPOHA OTHOCUTEIBLHO

C-ocu kpucranna. [IpoBeneHbI BEIMMCIEHUS CpeTHEe CKOPOCTH U 3¢ (GEKTUBHOM MACCHI TTOJISIPO-
Ha. [TokazaHo, 4YTO ¢ YMEHBIICHUEM PAa3MEPHOCTU CUCTEMbI BO3HUKAET 3(PHEKTUBHOE YCUICHHE
3JICKTPOH-(POHOHHOTO B3aUMOJCHCTBUSI.

KiroueBble ciioBa: HaHOTCTEPOCTPYKTYpa, KBAHTOBaAd dAMa, 3J'ICKTpOH—(I)OHOHHOC B3auUMOJIEiC-
TBUE, ITOJIAPOH, TCOPUA BOSMymeHl/Iﬁ, BapHaHHOHHBIﬁ MCETOL
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CEHCOPU ®ISNYHUX BEJIMHNH

PHYSICAL SENSORS

YIK 621.372.41:534

OCOBJINBOCTI CTBOPEHHA XBUJIEBOAHUX CTPYKTYP
JJIA JATYUKIB ITEPEMIIITEHD HA TTAX

A I Jlenix', B. K. /lonywenko’, B. A. Iliooyonuii’, H. @. 2Koenip*

'Onecpkuii HalioHanbHMI yHiBepcuTeT iMeHi I.1. Meunukosa, E-mail: ndl_lepikh@onu.edu.ua
?HarioHaJIbHU# TEXHIYHUI yHiBepcUTeT YKpainu “ KuiBchbKuii moliTeXHIYHUIA iHCTUTYT”

AHoTauig

OCOBJIUBOCTI CTBOPEHHS XBWIEBOJIHUX CTPYKTYP
TUUTSL JATYUKIB ITEPEMIIIEHD HA TTAX

A. I Jlenix, B. K. Jlonywenxo, B. A. Iliodyonuii, H. @. 2Koenip

Y po0oTi HaBeAeHi pe3yJbTaTh JOCTIIKEHb i PO3POOKM BUMipIOBAIbLHUX MEPETBOPIOBAYIB 115
JMATYVKiB JIiHIHHUX i KyTOBUX MTEPEMIIIIEHb Ha MMOBEPXHEBUX aKycTUYHUX XBWISIX (ITAX) Ha OCHOBI
1’€30€JIEKTPUYHOI TTiBKU OKCUAY HUHKY (ZnO) 3 BUKOPUCTAHHSIM TIJTiBKOBUX XBUJIEBO/IiB.

HocnimxyBaiucs MajgoanepTypHi 3ycTpidyHO-1ITUPboBi neperBoproBadi (3IIT) ITAX i rutiBKo-
Bi KOHIIEHTPATOPU PYHOPHOTO THUITY.

JaroThcs OLIIHKY OTPUMaHUM PE3YJIbTaTaM JOCTiIKEeHb.

KnrouoBi ciioBa: moBepxHEBi aKyCTUYHI XBIIIi, XBUJIEBOIHI CTPYKTYPH, IT’€30€JIeKTPUYHI IUTiBKA
ZnO

Annotation

PECULIARITIES OF CREATION OF WAVEGUIDE STRUCTURES FOR GAUGES
OF MOVINGS ON SAW

Ya. I. Lepikh, V. K. Lopushenko, V. A. Poddubnyi, N. F. Zhovnir

The results of investigation and development of measuring converters for gauges of linear and
angular movings on the surface acoustic waves ( SAW) on the basis of piezoelectric zinc oxide (ZnO)
film with the use of film waveguides are given in the article.

SAW lowaperture opposing-pin converters (OPC) and horn type film concentrators were inves-
tigated.

Investigation received results estimations are given.

Keywords: surface acoustic waves, waveguides structures, ZnO piezoelectric film

© 4. 1. Jlemix, B. K. Jlonymenko, B. A. ITignyonwuit, H. ®@. XKosHip, 2008



A. 1. Jenix, B. K. Jlonymenko, B. A. [Tinnyouuii, H. ®. XKosHip

AHHOTAIMA

OCOBEHHOCTH CO3JAHMA BOTHOBOIHBIX CTPYKTYP
JJIA JATYMKOB TEPEMEIIIEHNN HA ITAB

A. U. Jlenux, B. K. Jlonywenxo, B. A. Iloddyonoui, H. @. 2Koenup

B pabore npuBeaeHbl pe3yabraThl UCCAEAOBAaHUN U pa3pabOTKU U3MEPUTENbHBIX TPeo0pa3oBa-
TeJIel JIs JaTYMKOB JIMHEMHBIX 1 YIJIOBBIX IIEPEMEIIEHUI C MCIIOJIb30BaHUEM IUIEHOYHBIX BOJTHO-
BOJIOB Ha MMOBEPXHOCTHBIX aKycTUYeckuX BosHax (IIAB) Ha ocHOBe Mbe30eIeKTpUIeCKOM IUIEHKHU
okcuaa unHKa (Zn0).

HccnenoBanuck mMajmoanepTypHbIe BCTpeUHO-IITHIpeBhle mpeobpasoBatenu (BILIT) ITAB u
IUIEHOYHBIC KOHIIEHTPATOPhI PyIIOPHOIO TUIIA.

JaroTcs OLIeHKU IMOJyYeHHBIM pe3y/IbraTaM UCCAeq0BaHuUIA.

KiroueBbie ¢j10Ba: MOBEPXHOCTHBIE aKYCTUUECKHUE BOJHBI, BOJTHOBOJIHBIE CTPYKTYPHI, IbE303-
JIeKTpudecKue mieHku ZnO
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ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS

PACS 32.15RM;
YIK 539.184

ON POSSIBILITY OF SENSING NUCLEI OF THE RARE ISOTOPES BY
MEANS OF LASER SPECTROSCOPY OF HYPERFINE STRUCTURE

O. Yu. Khetselius'?

'T.1.Mechnikov Odessa National University, Odessa
2Odessa State Environmental University, Odessa

Abstract

ON POSSIBILITY OF SENSING NUCLEI OF THE RARE ISOTOPES BY MEANS OF LASER
SPECTROSCOPY OF HYPERFINE STRUCTURE

O. Yu. Khetselius

It is presented the the effective theoretical scheme with possibility of advancing corresponding
nuclear technology for sensing different parameters for nuclei of the rare, for ezxample, cosmic,
isotopes available in the little quantitites. As example, the nuclei of elements uranium and also Be,
C, Al, which have rare, cosmic isotopes, are studied.

Keywords: sensing, laser technology, hyperfine structure, rare isotopes, nuclear properties

AHoTauig

PO MOXKJIUBICTb IETEKTYBAHHSA SJIEP PIJIKMX I30TOITIIB METOJAMMY JA3EPHOI
CITEKTPOCKOIIII TOHAJITOHKOI CTPYKTYPU

0. 0. Xeueaiyc

PosrnsgHyTa eekTrBHA TeOpeTUYHA CXeMa 3 MOXJIMBICTIO YAOCKOHAJAEHHS BiAIOBIAHOI s1iep-
HO1 TEXHOJIOTIi IeTeKTYBaHHS MTapaMeTpiB sAep PiAKMUX U30TOIIB, JOCTYITHUX Y MAJIUX KiJTbKOCTSIX.
SK npukJan po3risiHyTi gapa ypany, a Takox Be, C, Al, 1110 MaloTh piaKi, KOCMiyHi i30TOMMU.

KirouoBi ciioBa: 1eTeKTyBaHHS, JIa3epHa TEXHOJIOTIS, TeOPisd HAATOHKOI CTPYKTYPHU, PiAKi i30TO-
U, SIIEPHI MapameTpu

© O. Yu. Khetselius, 2008



O. Yu. Khetselius

AHHOTAIMA

0 BO3MOXHOCTH JTETEKTPOBAHUSA AJEP PEJKNX N30TOIIOB METOJIAMM JIASEPHOMI
CHEKTPOCKOITMY CBEPXTOHKOM CTPYKTYPbI

0. 10. Xeueauyc

PaccmoTtpeHa sddekTrBHAs TeopeTMUecKasl cXeMa C BO3MOXKHOCTBIO YCOBEPILIEHCTBOBAHUS
COOTBETCTBYIOLLEH SIIEPHON TEXHOJIOTMU JETEKTUPOBAHMSI MapaMeTPOB Sep PEAKUX M30TOIOB,
JOCTYIHBIX B MaJIbIX KOJIMYeCcTBaX.. B KauecTBe MILIIOCTpallii PACCMOTPEHBI YpaH, a TaKXKe sapa
Be, C, Al, uMmeronmux penkue, KOCMUIECKNE U30TOITHI.

KimoueBble ciioBa: n1eTeKTUpOBaHUE, Ja3epHask TEXHOJIOTHS, TEOPUST CBEPXTOHKON CTPYKTYPHI,
penKue U30TOIbI, SIePHbBIE TTapaMeTPhI
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YIK 621.315.59

BJINAHUE BBICTPBIX DJIEKTPOHOB HA CBOVICTBA
SIIUTAKCUAJIBHBIX CJIOEB KPEMHUA 1 ITAPAMETPDBI
POTOPE3NCTOPOB HA UX OCHOBE

B. A. Moxpuuxuii’, 8. U. Jlenux?, E. M. Kypuuvin', O. B. banzax!’

1 — Onecckuit HAIMOHATBHBIA MOTUTEXHUYSCKUIA YHUBEPCUTET
2 — Opecckuii HAaIMOHAIBHEIN yHUBepcuTteT nM. MI.1. MeunnkoBa
E-mail: mokrickiy@mail.ru

AHHOTAIMA

BJIMSTHUE BBICTPHIX DJIEKTPOHOB HA CBOMICTBA DITMTAKCUAJIBHBIX CJIOEB
KPEMHNA 1 TAPAMETPBI ®OTOPE3UCTOPOB HA X OCHOBE

B. A. Mokpuuxuii, . U. Jlenux, E. M. Kypuuoin, O. B. banzax

HccnenoBaHa pagraliliOHHAsI CTOMKOCTB ITapaMeTpoB JaTYNKoB MK-u3mydeHns K o0IydeHIIo
3JIEKTpOHaMU ¢ sHeprueit 2,3 u 3,0 MaB.

Ha ocHoBe n3BecTHOI Teopum paboThl POTOPE3UCTOPOB ITOKA3aHA CBSA3b pagUallMOHHO CTOM-
KOCTH MX MapaMeTpPOB C JIEKTPOGU3NIECKUMI CBOMCTBAMHU 3IMTAKCUAIBHEBIX CJIOEB KPEMHUSI,
WCITOJIb3YeMBIX JUIST M3TOTOBJICHMSI TaKuxX npuoopoB. MccieqoBaHbl M3MeHEeHUsI KOHIICHTPALN
M TIOABUKHOCTM HOCHUTEJIel 3apsiia B YCIOBUSIX OOJyUYeHMST pa3HbIX CUCTEM “CIIOM-TIOAI0XKKa™.
IIpennaraeTcs oObICHEHWE IPUYMH TaKUX U3MEHEHMI U YCIIOBUS ITPOCKTUPOBAHUS PagralliOH-
HO CTOMKMX MPUOOPOB.

KiroueBble ciioBa: pagvanusi, 2JIEKTPOH, SMUTAKCUATbHBINA CI0M, (POTOOTBET, paauallMOHHAS
CTOMKOCTh

AHoTauig

BIL/INB INIBUJAKNX EJTEKTPOHIB HA BIACTUBOCTI EIIITAKCIAJIbHUX ITITAPIB KPEMHIIO
TA IAPAMETPU ®OTOPE3UCTOPIB HA IX OCHOBI

B. A. Mokpuuvkuii, A. I. Jlenix, €. M. Kypiyun, O. B. banzax

HocnimxeHo pagiauiitHy CTiKicTb HapaMeTpiB g1aT4uKiB Y- BUTPpOMiHIOBAaHHS 10 OIIPOMiHEH-
H eJeKTpoHaMu 3 eHeprieto 2,3 i1 3,0 Mes.

Ha ocHoBi Binomoi Teopii podoTu (oTOpe3ncTopiB MoKa3aHUiA 3B I30K pafialliifHOl CTiliKoc-
Ti IXHiX TTapaMeTpiB 3 eJeKTPOPi3UYHUMU BJIACTUBOCTSIMHU €MiTaKCUAIbHUX 1IapiB KPEMHIIO, 110
BUKOPUCTOBYIOTHCS JIS1 BUTOTOBJECHHS TaKMX MpuaaaiB. JocaimkeHo 3MiHM KOHUEHTpaLlii i pyx-
JIMBOCTi HOCIiB 3apsiy B YMOBax OMPOMiHEHHS pi3HUX cucTeM “map-miaknaaka”. ITponoHyeTbcs
MOSICHEHHSI IIPUYMH TaKUX 3MiH i1 YMOBU MPOEKTYBAHHS pafialliiiHO CTiMKKUX MpUIadiB.

Kimouosi ciioBa: pamialrist, eJIeKTpOH, eIiTaKCilHWI map, (pOTOBIATYK, pamialliiiHa CTIHKICTb

© B. A. Mokpuukwuii, f. U. Jlemux, E. M. Kypuuieia, O. B. ban3ak, 2008



B. A. Mokpuuxkwuit, 4. U. Jlenux, E. M. Kypuisia, O. B. banzak

Abstract

EFFECT OF FAST-MOVING ELECTRONS ON THE PROPERTIES OF THE EPITAXIAL LAYERS OF
SILICON AND THE PARAMETERS OF PHOTORESISTORS BASED ON THEM

V.A. Mokritsky, Ya.l. Lepikh, E.M. Kuritsyn, O.V. Banzak

Radiating stability of parameters gauges of IR-radiation an irradiation electrons with energy 2,3
and 3,0 MeV is investigated.

On the basis of the known theory work of photoresistors communication of radiating stability of
their parameters with electrophysical properties epetacselition the layers of silicon used for manu-
facturing of such devices is shown. Changes of concentration and mobility of carriers a charge in
conditions of an irradiation different systems “layer-substrate” are investigated. The explanation of
the reasons of such changes and conditions of designing radiation proof devices is offered.

Keywords: radiation, electron, epetacselition layer, photoanswer, radiating stability
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YK 520.8.054,
PACS: 81.05.DZ, 85.60.DW, 72.40.+W

JETEKTOP YJIBTPA®IOJETOBOI'O BUITPOMIHIOBAHHA HA OCHOBI
Zn0O, IETOBAHOI'O A30TOM

A. I. €emywmenko’, I. B. lamkapvos’, B. U. Jlazopenxo’, B. A. Kapnuna’,
B. JI. Xpanoscvkuii’, JI. A. Kocauenxo’, B. M. Cxaapuyx?, O. @. Cxaapuyx’

THCcTUTYT pobJieM MaTepianio3HaBcTBa iMeHi 1. M. @panuesnya HAH Ykpainn,
ByJ1. KpxxmxaniBcbkoro, 3, 03680, KuiB, Ykpaina
Ten. +38 044 424 15 24, ®dakc +38044 424 21 31,
e-mail: a.ievtushenko@ipms.kiev.ua
YepHiBelIbKMI HaLliOHATBbHUI YHiBepcuTeT iMeHi HOpis @eapkoBrya
Bys1. KomoonHcekoro, 2, 58012, YepHnisii, Ykpaina
Ten. +38 03722 44221, e-mail: lakos@chv.ukrpack.net

AHoTauig

JETEKTOP YJIIBTPA®IOJETOBOI'O BUITPOMIHIOBAHHA HA OCHOBI ZnO,
JIETOBAHOI'O A30TOM

A. I. €emywmenxo, I. B. Jlamxapvos, B. H. Jlazopenxo, B. A. Kapnuna, B. /1. Xpanoecoxuii,
JI. A. Kocauenxo, B. M. Cxaapuyk, O. D. Cxaapuyx

HocnimxeHo JieroBaHi a30ToM IU1iBKU ZnO, ocamkeHi MEeTOA0M MarHETPOHHOTO PO3MUJIEHHS
B a30THilt mia3Mi Ha Si (100) minkiaaauHKy p-TuIy npoBigHocTi. CTBOpeHi MoBepXHEBO-0ap’epHi
Ni-ZnO:N-Al miogy 1eMOHCTPYIOTh BUCOKY (POTOUYTIMBICTh 3 MakcuMyMoM ~ 0,1 A/Bt Ha noB-
SKMHI XBWIi 365 HM 1ipu 3MileHHi — 1 B i mBuakomiio i3 cranor yacy ~ 100 He. 3anmporoHoBaHO
METOIU MOKpPAIICHHS BJIACTUBOCTEH AeTeKTOpiB YA BUIIPOMIHIOBAaHHS Ha OCHOBI IOCIiIKEHNX
ZnO:N 11iBOK.

Kmrouogi ciioBa: rtieka ZnO:N, doromion, MBUAKOIISI, (POTOUYTIMBICTH

Abstract
ULTRAVIOLET DETECTOR BASED ON ZnO, DOPED BY NITROGEN

A. I Ievtushenko, G. V. Lashkarev, V. I. Lazorenko, V. A. Karpyna, V. D. Khranovskyy,
L. A. Kosyachenko,V. M. Sklyarchuk, O. F. Sklyarchuk

ZnO films, doped by nitrogen, deposited on p-Si (100) substrates by magnetron sputtering in
nitrogen plasma were studied. The developes surface-barrier Ni/ZnO:N/Al diodes demonstrated the
maximal photosensitivity about 0.1 A/W at 365 nm (at bias -1 V) and the time constant of photore-
sponse is about 100 ns. The methods for improvement of the properties of UV radiation detectors,
based on investigated ZnO:N films, were proposed.

Keywords: ZnO:N film, photodiode, speed of response, photosensitivity

© A. . €ryenko, I B. Jlamkapros, B. 1. Jlazopenko, B. A. KaprniuHa,
B. JI. Xpanoscekuit, JI. A. Kocsguenko, B. M. Ckisipuyk, O. ®@. Ckispuyk, 2008



A. L. €prymenxo, I B. Jlamkapsos, B. WM. JlazopeHko Ta iH.

AHHOTAIMA

JETEKTOP YJIBTPA®HNOJETOBOI'O U3JTYYEHUA HA OCHOBE ZnO,
JJETUPOBAHHOI'O A30TOM

A. H. Eemywenxo, I. B. /lawxapes, B. U. Jlazopenuxo, B. A. Kapnuna, B. JI. Xpanoeckuii,
JI. A. Kocauenxo, B. M. Cxaapuyk, E. @. Cxaapuyx

HccnenoBaHbl eTUpoBaHHbBIE a30ToM ILIeHKH ZnO, ocaxaeHHbIE METOIOM MarHETPOHHOTIO
HambUIEHU B a30THOM 11a3Me Ha Si (100) mognoxKy p-tumna npoBoguMocTi. Co3gaHHbIE TOBEP-
XHOCTHO-0apbepHbIe Ni-ZnO:N-Al nroasl MpoaeMOHCTPUPOBATIA BBICOKYIO (POTOUYBCTBUTEIb-
HOCTB ¢ MakcuMyMoM ~ 0,1 A/BT Ha njiiHe BoHBI 365 HM IIpy cMellleHUH - 1B 1 6hicTponeiicTBU-
eM ¢ rtoctostHHOM BpeMeHM ~ 100 He. [TpemtoxkeHbl METOIBI YIIYUILIEHUSI CBOMCTB IeTEKTOPOB YD
M3JIydeHUs Ha OCHOBe nccienoBaHHBIX ZnO:N IIeHOK.

Knouessie cioBa: ruieHka ZnO:N, poToauon, ObicTpoaeiicTBrE, (DOTOUYBCTBUTEIBHOCTD
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XIMIYHI CEHCOPU

CHEMICAL SENSORS

PACS: 07.07.DF, 73.40.QV, 78.55.MB
YIK: 537.219, 535.36, 535.37

TASOBA YYTIIUBICTD CTPYKTYP 3 ITAPOM ITIOPUCTOI'O KPEMHIIO,
MOJINDPIKOBAHOI'O METAJIOM

A. A. €emyx’, T. I. Iopoanrox’, JI. /lanuarox’?, B. I. Jlumoeuenxo’, B. C. Coanues’,
I. B. Kysneuoé’, B. A. Ckpumescoxuir®, I. 1. Ilucanosa’

THcTUTYT i3nku HaniBnpoBigHKKiB iM. B.€. JlamkaproBa HAH Ykpainu,
np. Hayku 41, Kuis, 03028, Ykpaina, ten. 525-38-52, ¢pakc 525 83 42, E-mail: evtukh@rambler.ru
2KuiBchbKMi1 HalLlioHaIbHUM yHiBepcuTeT iMeHi Tapaca IlleBueHka, pamiodi3snuyHmil GaKyJIbTeT,
Bys1. Bomogumupceka 64, Kuis, 01033, Ykpaina, ten. 526-05-82, E-mail: skrysh@univ.kiev.ua

AHoTauig

TA3OBA YYTIINBICTDb CTPYKTYP 3 ITAPOM ITIOPUCTOI'O KPEMHIIO,
MOJIUPIKOBAHOI'O METAJIOM

A. A. €emyx, T. 1. Iopoanrox, /. Januarxk, B. I. Jlumosuenko, B. C. Coanues,
I’ B. Ky3ueuos, B. A. Ckpumescokuii, I I. IJucanosa

ITpoBeneHi mocaiaxkeHHs MOP(OJIOTii MOBEPXHi, eJIeKTPODiZMUYHUX XapaKTEePHUCTUK Ta ra30BOi
YYTJIMBOCTiI CTPYKTYp METal-KPEMHiil 3 MOBEPXHEBUM ILIAPOM MOPUCTOTO KPpeMHito, MoardikoBa-
HOTO IUIATUHOIO i Mimio.

ITokazaHo, 1110 MeXaHi3M afcopOLii CIPKOBOAHIO B CTPYKTYpax 3 lIapaMyd HAHOTIOPUCTOTO Kpe-
MHil0, 3alTOBHEHUMMU MiJJII0, TIOJISITAE Y XiMiUHil B3a€EMO/Ii1 MOJIEKYJI CipPKOBOAHIO 3 aTOMaMM Mifi
Ta yTBOpeHHi HOBOIi (ha3u CuS, sgKa i npuBOAUTb 10 3MiHM Oap’epy IIIoTTKi MeTan-KpeMHiit. Bin-
HOBJIEHHS TAKMX CTPYKTYP MOXJIMBO 32 paxXyHOK 1porpiBy B 50% cymiuri Ar ta H, npu temmneparypi
10 300°C. BctaHOBIIEHO, 1O 3aCTOCYBAaHHS TOHKHUX IIapiB HAHOIMOPHCTOI'O KPEMHIIO, 3aIIOBHEHO-
ro Miaato, MpU3BOAUTH OO MiACUIIEHHS aacopOoeaekTpuyHux edektiB B Al — PS(Cu) — Si cTpy-
Kkrypax. HocaiakeHo 3B’SI30K MiX MOP(OJIOri€lo, XiMiYHMM CKJIaJOM HAHOIOPUCTOIO KPEMHilO
Ta uyTauBicTio HHIOTTKi CTPYKTYp 40 CipKOBOAHIO. BcTaHOBIEHO MeXaHi3M MiACUIeHHs agcopoLil
MOJIEKYJ BOOHEMIiCTKUX Ir'a3iB, 30KpeMa CipKOBOAHIO.

Y Bumnaaky cTpykTyp 3 LIapaMU HOPUCTOTO KPeMHil0, MOAM(iKOBAaHOIO IIATUHOIO, MeXaHi3M
razoBoi YyTJIMBOCTiI BU3HAYAETHCS HASBHICTIO MPOMIiKHOIO IOPYBAaTOro Iiapy, KaTaliTUYHO aK-
TUBHOro Metaiy (Pt), TMIIOM MpPOBiIHOCTI KPeMHIEBOI MiAKJIAAKM i MapaMeTpaMu aacopOOBaHMUX
MoJieKyJ. BctaHoBeHO, 1110 301JIbIIEHHS! TOBLIMHU ITPOMIXKHOI'O TTIOPYBaTOro 1apy oOyMOBIIIOE
3pOCTaHHS T'a30BOi YYTJIMBOCTI MMOBEPXHEBO-0ap €pHUX CTPYKTYp. BU3Ha4YeHO BIIUB Ha ra3oBY
YYTJIMBICTb CKJIaIy ra30BOTO cepenoBullla (HaCMUYEeHi Mapy BOAU Ta alleTOH), TEXHOJIOTii BUTOTOB-
JICHHSI Ta pexKUMy POOOTHU ITOBEPXHEBO-0ap EPHUX CTPYKTYD.

Krouosi cioBa: ra3oBi ceHcoOpH, ra30Ba Yy TJIMBICTh, TOPUCTUN KPEMHI, Mifb, TIJIATUHA, 0ap’ep
IIoTTKi, CipKOBOJEHb, alleTOH

© A.A. €pryx, T. 1. Topbaniok, 1. Janumok, B. I'. JIutoBuenko, B. C. ConHies,
I. B. Ky3neuos, B. A. CkpuineBcokuii, I I. [luranosa, 2008
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Abstract

GAS SENSITIVITY OF THE STRUCTURES WITH POROUS SILICON LAYER
MODIFIED BY METAL

A. A. Evtukh, T. I. Gorbanyuk, D. Danilyuk, V. G. Litovchenko, V. S. Solntsev,
G. V. Kuznetsov, V. A. Skryshevsky, G. 1. Tsyganova

The researches of a surface morphology, electrophysical characteristics and gas sensitivity of the
metal-silicon structures with a surface layer of the porous silicon modified by platinum and copper
were carried out.

It was shown, that the mechanism of hydrogen sulphide adsorption in structures with layers of
nanoporous silicon filled by copper consists in chemical interaction of hydrogen sulphide molecules
with copper atoms and formation of the new phase CuS which leads to change of the metal-silicon
Schottky barrier. Restoration of such structures it is possible due to warming up in 50 % Ar and H,
mixture at temperature up to 300°C. It was established, that application of thin layers of nanopo-
rous silicon filled by copper leads to strengthening adsorption-electrical effects in Al-PS (Cu)-Si
structures. The connection between morphology, a chemical compound of nanoporous silicon and
sensitivity of Schottky structures to hydrogen sulphide were investigated. The mechanism of adsorp-
tion strengthening of the hydrogen-containing gas molecules, in particular, hydrogen sulphide was
established.

In case of structures with layers of porous silicon modified by platinum the mechanism of gas sen-
sitivity is determined by presence of an intermediate porous layer, catalytically active metal (Pt), type
of silicon substrate conductivity and parameters of the adsorbed molecules. It was established, that
the increase in thickness of the intermediate porous layer causes the increase in gas sensitivity of the
surface-barrier structures. The influence on the structure gas sensitivity of the gas environment (the
sated vapors and acetone), manufacturing techniques and an operating mode of the surface-barrier
structures was determined.

Keywords: gas sensors, gas sensitivity, porous silicon, copper, platinum, Schottky barrier, hydro-
gen sulphide, acetone

AHHOTAIMA

T'A30BAA] YYBCTBUTEJIBHOCTD CTPYKTYP CO CJIOEM ITOPUCTOI'O KPEMHUNA,
MOJUPUITNPOBAHHOI'O METAJINIOM

A. A. Eemyx, T. H. Iopéanwk, /. Januarok, B. I. Jlumoeuenxo, B. C. Coanues,
I. B. Ky3ueuos, B. A. Ckpuwesckuii, I. . I[ucanosa

IIpoBeneHbI KccienoBaHUsI MOPGOIOTUU TOBEPXHOCTHU, IEKTPODUNIECKHUX XapaKTePUCTUK
M Ta30BOM YYBCTBUTEIHHOCTU CTPYKTYP METAJUI-KPEMHUI C TTOBEPXHOCTHBIM CJI0OEM ITOPUCTOTO
KpeMHUSI, MOOU(PULIMPOBAHHOTO ILUIATUHON U MEIbIO.

IMoka3zaHo, 4YTO MEXaHU3M aICOPOLH CEPOBOIOPOAA B CTPYKTYPAX CO CIOSIMUA HAHOIIOPHUCTOTO
KPEMHMUSI 3aIIOJTHEHHBIMH MEIbIO 3aKJTI0YAETCS B XUMUIECKOM B3aMMOIECHCTBIUU MOJIEKYJI CEPOBO-
J0poja C aTOMaMu MeIu 1 00pa3oBaHuU HOBOII a3kl CuS, KoTopast M IPUBOAUT K KI3MEHEHMIO Oa-
pbepa LloTTky MeTauT-KpeMHUil. BoccTaHoBIeHME TaKMX CTPYKTYP BO3MOXKHO 3a CUET IIporpesa
B 50% cmecu Ar n H, mpu temneparype o 300°C. YcTaHOBIEHO, YTO IIPUMEHEHUE TOHKUX CJIOEB
HAHOITOPUCTOIO KPEMHUS 3alI0JITHEHHOTO MEIbI0 MPUBOINT K YCUJICHUIO aIcOPOOIEKTPUIECKIX
apdpekToB B Al-PS(Cu)-Si cTpykrypax. UccaegoBaHa cBsI3b MeXIy MOPQOJIOTHE, XUMIUIECKIM
COCTaBOM HAHOIIOPHMCTOTO KPEMHUSI U YYBCTBUTEIBLHOCTBIO IIIOTTKY CTPYKTYp K CEpOBOIOPOLY.
YcTaHOBIEH MEXaHM3M YCUJIEHUS aacOPOLIMU MOJIEKYJI BOOOPOACOACPKALIIMX I'a30B, B YACTHOCTH,
cepoBoIopoa.

B ciydae cTpyKTyp CO CIOSIMM IIOPUCTOrO KpEeMHUSI MOIU(HUIMPOBAHHOIO IJIATUHOM MeXa-
HU3M Ta30BOil YyBCTBUTEILHOCTU OIpEAe/sIeTCs HATUIUEM MPOMEXYTOYHOTO MOPUCTOrO CJIOS,
KaTaJIMTUYEeCKU aKTUBHOrO MeTaria (Pt), TUIIOM MpOBOAMMOCTY KPEMHUEBOM MOAIOXKKH U Iapa-



A. A. €s1yx, T. 1. Top6aHiok, J. JaHWIIOK Ta iH.

MeTpaMU aicOpOUPOBAHHBIX MOJIEKYJI. YCTAHOBJICHO, YTO YBEJIMUCHUE TOJIIMHBI ITPOMEKYTOYHO-
IO TIOPUCTOTO CJIOS OOYCIAaBIMBAeT YBEJIMUCHME T'a30BOI YyBCTBUTEILHOCTU ITOBEPXHOCTHO-0a-
PBEPHBIX CTPYKTYp. OnpenesieHo BIMSIHAE Ha Ta30BYI0 YYBCTBUTEIBHOCTb COCTaBa Ta30BOM CpeIbl
(HachIIIEHHBIE TTaphl U alleTOH), TEXHOJIOTUM M3TOTOBJICHUS M peXXruMa padOTHl ITOBEPXHOCTHO-
OapbepPHBIX CTPYKTYP.

KiroueBblie c10Ba: ra3oBbIE€ CEHCOPHI, T'a30Basi YyBCTBUTEIbHOCTD, MOPUCTBIA KPEMHUI, MENb,
niatuHa, 6apbep LIIoTTKH, cepoBOAOPO, alleTOH
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OCOBEHHOCTH CEHCOPHOTI'O OIIPEAEJIEHNA KOHIHEHTPAIINN
OKCHUJIA YIVIEPOJA B ATMOC®EPE 3AMKHYTbBIX
OBUTAEMBIX IOMENIEHU

b. M. Kau), P. M. J/[ayboeckuii, A. H. Hopzoe

Opnecckuit HAaMOHAILHBIN YHUBepcuTeT nMeHn M. Y. MeuynukoBa,
Ten. 0487234267; E-mail: v.kutarov@onu.edu.ua

AHHOTAIMA

OCOBEHHOCTHU CEHCOPHOTI'O OIIPEJAEJIEHNA KOHIIEHTPAIIN OKCHUJA YIVIEPOJIA
B ATMOC®EPE 3AMKHYTBIX OBUTAEMBIX IIOMEIIEHUI

b. M. Kau|, P. M. Jlay6oeckuii, A. H. Hopzoe

IToka3aHbI MpenMyIIIeCTBa NCIIOJIB30BaHMSI MEMOPAHHBIX (DVIIBTPOB IJIST IaJICHUS MeIIaloOIInX
MpuMecel IIpy ompenesieHUY KOHLIEHTPpAlM OKCHIA YIJIepoaa B aTMocdepe 3aMKHYTHIX OOMTae-
MBIX TIOMEIIEHU ¢ TTIOMOIIBIO 3JIEKTPOXUMHUIECKOTO ceHcopa. Pa3paboTaHa KOHCTPYKIIAS MHO-
TOCJIOITHOTO MeMOpaHHOTO (MJIBTPa MPUTOIHOTO IS yOajJeHUs MeIlaloInX IpUMeCcei TeXHO-
TEHHOTO (XJIOPUCTHII BOTOPOA, IMOKCHU CEPHI, XJI0P) U aHTPOIIOTEHHOTO (aMMHUAaK, CEPOBOIOPO]I,
alleTOH, METaHOJ) XapaKTepa, 1 IpeIIoKeHa METOINKA CTEHAOBBIX NCIILITAHUI TaKOTO (DUILTPA.

KiioueBble ¢J10Ba: Ta30BbIil CEHCOP, COPOLIMOHHAs MeMOpaHa, OKCU, yriiepoaa

AHoTauig

OCOBJMBOCTI CEHCOPHOI'O BUBHAYEHHS KOHIIEHTPAIIII OKCUAY BYIJIEIIO
B ATMOCO®EPI BAMKHYTHUX HACEJIEHUX ITPUMIINIEHD

b. M. Kau|, P. M. J/layboecokuii, O. I. Iopzoe

ITokazaHo nepeBaru BUKOPUCTAaHHS MeMOpaHHUX (iBTPiB I1JIs BUAATEHHS TOMIILIOK, 1110 3aBa-
JKalOTh IPY BU3HAYEHHI KOHLIEHTPALlil OKCUAY BYIJelo B aTMochepi 3aMKHYTUX HACEJIEHUX MpU-
MillieHb 3a JOIOMOI'0IO eJIeKTpOXiMiuHOTO ceHcopa. Po3pobieHo KOHCTPYKIIilo 6araTolapoBoro
MeMOpaHHOro (inbrpa, MPUAATHOTO IS BUAAJICHHS JOMIILIOK, IO 3aBaXalOTb, TEXHOTEHHOTO
(XJ10pUCTHUIT BOJEHb, IMOKCUJ CipKU, XJIOP) i aHTPOIIOTeHHOTO (aMiak, CipKOBOIE€Hb, alleTOH, Me-
TaHOJI) XapaKTepy, i 3amporoHOBaHa METOAMKA CTEHIOBUX BUIIPOOYyBaHb TaKoro iibrpa.

KirouoBi ciioBa: razoBuii ceHcop, copOliiiiHa MeMOpaHa, OKCH BYTJIELIO

© b. M. Kam, P. M. JIny6oBckuii, A. 1. Moprog, 2008
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Abstract

THE FEATURES OF THE SENSOR DETERMINATION OF CARBON MONOXIDE AT THE CLOSED
MANNED HOUSING ATMOSPHERE

[B. M. Kats|, R. M. Dlubovskiy, A. I. Iorgov

The advantages of membrane filters using for interference admixtures removal under carbon
monoxide at the closed manned housing atmosphere determination by means of the electrochemical
sensor are shown. The multilayer membrane filter construction has been developed. It is applicable
for interference admixtures of both technical (hydrogen chloride, sulfur dioxide, chlorine) and an-
thropogenic (ammonia, hydrogen sulphide, acetone, methanol) origin removal and the bench-top
test procedure of this filter was supposed.

Key words: gas sensor, adsorption membrane, carbon monoxide
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CEHCOP KMCHIO JJ4 BIOJOTTYHO AKTUBHUX PI/IMH
I 5. Koabacoé', B. C. Bopobeunv', I. I. Koabacosea?, O. B. Jlinouesa’

'THCTUTYT 3arajibHOI Ta HeopraHiyHoi ximii iM. B.1. Bepnagcekoro HAH Ykpainu,
03142 Kuis, npocm. [lanamina, 32/34,
telL.: 8(044)424-22-80, e-mail: kolbasov@ionc.kiev.ua,
’HaujoHanbHUI TEXHIYHMM yHiBepcuTeT Ykpainu “KITI”, 03056 Kuis, npocn. [Tepemoru, 37,
tea.: 8(044)241-76-06, e-mail: kolbasova@bk.ru,

AHoTauis
CEHCOP KMCHIO 1151 BIOJOI'TYHO AKTUBHUX PIJINH
I’ 4. Koabacos, B. C. Bopobeup, I. I. Koabacoea, O. B. Jlinrouesa

Po3pobiieHo eaeKTpoxiMiyHMIl CEHCOP IJIsl BU3HAUYEHHS KOHLIEHTpaLlil KUCHIO, PO3UMHEHOTIO Y
0i0JI0TiYHO aKTUBHUX piArHax. B SKOCTi 4yTIMBOro eJeMeHTa BUKOPUCTAHO KaTaJliTUYHO aKTUBHi
eJIEKTPOAU Ha OCHOBI AUCIIEPCHUX OKCUIIB TUTAHY Ta LUHKY. MaKcHUMaJbHa YyTJIUBICTh CEHCOpa
JI0 KMCHIO Jocsranach IpM KaTtogHUX noteHuianax -0,45 + -0,85 B (BimH. xi10p-cpiOHOro enexr-
pony) i Maja 3HaueHHs 3-10°° r/n. TouHiCTh BinTBOpEHHSI ITOKa3aHb CTPYMY IIPY LIMX MOTEHIIiagax
+3%. llIBuakonist cencopa — 4-7 c.

KirouoBi cioBa: e1eKTpOXiMiUHUI CEHCOP PO3YMHEHOIO KUCHIO, AIUCIEPCHI OKCUAU TUTAHY Ta
LIMHKY

Abstract
SENSOR OF OXYGEN FOR BIOLOGICALLY ACTIVE LIQUIDS
G. Ya. Kolbasov, V. S. Vorobets, 1. G. Kolbasova, O. V. Linyucheva

The electrochemical sensor for determination of oxygen concentration dissolved in biologically
active liquids is developed. Catalyticaly active electrodes based on disperse titanium and zinc oxides
are used as a sensitive element. The maximum sensor sensitivity to oxygen was attained at cathodic
potentials -0,45 +-0,85 V (vs. Ag/AgCl electrode) and it was equal 3-10-° g/I. Reproduction accuracy
of current indications at these potentials was +3 %. Response time of sensor is 4-7 sec.

Keywords: electrochemical sensor of dissolved oxygen, disperse titanium and zinc oxides

© I 5. Konbacos, B. C. Bopob6enp, 1. I. Konbacosa, O. B. Jlinouesa, 2008
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AHHOTANMSA
CEHCOP KHCJIOPOJIA JIISI BUOJIOTMYECKU AKTUBHBIX 2 KUJIKOCTEN
I 4. Koabacos, B. C. Bopobeu, U. I. Koabacosa, O. B. /lunioueea

Pa3paboraH 31eKTpOXUMUYECKHI CEHCOp IUIS OIpeAe/ieHUsI KOHIEHTPaluU KUCI0poaa, pac-
TBOPEHHOTO B OMOJIOTMYECKN aKTUBHBIX XXMIKOCTAX. B KauecTBe UyBCTBUTEIHLHOIO 3JIEMEHTA HC-
IOJIb30BaHbl KAaTAIMTUYECKM aKTUBHBIC 3JICKTPOAbl HA OCHOBE AUCIIEPCHBIX OKCUIOB TUTAaHA U
LIMHKA. MaKcuMallbHast 4yBCTBUTEILHOCTb CEHCOPA K KMCIOPOIY JOCTUTAIACh IPU KATOIHBIX IO~
teHuuanax -0,45 <+ -0,85 B (oTH. x710pcepedpsiHOro aaekTpona) u uMmesa 3HadeHue 3-10°° r/m. Tou-
HOCTh BOCIIPOM3BEACHUS TTOKA3aHUI TOKA IPH 3THX NoTeHuuanax +3%. beicTpoaeiicTBre ceHCO-
pa—4-7c.

KioueBbie cioBa: 3HeKTpOXHMHqCCKHﬁ CCHCOPp paCTBOPCHHOI'O KHNCJI0pOJa, JTUCIICPCHLIC OK-
CUAbl TUTAHA U LIMHKA
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BUOXNUMMNYECKUE CEHCOPHBIE CUCTEMbI HA OCHOBE
HHOPUCTBIX INIEHOK OKCHUJIA AIIOMUHAUA C HAHOYACTULIAMMA
30JIOTA B YCJIOBUAX ITOJIHOI'O BHYTPEHHET'O OTPAXKEHUA

1I. H. boamoegeu, J. I. Manoiiaos, A. A. Casuenko,
A. b. Kaecanosuu, b. A. Cnonok

Mucturyt puszuku nonynpoBogHukoB uM. B.E. Jlamkapesa HAH YkpauHhi,
IIpocnexkt Haykwu, 41, Knues 03028, YkpauHa,
ten.:(+380) 44 525 56 26,
pboltovec@mail.ru, silitech@ukr.net, Andrej.Savchenko@mail.ru,
dept_5@isp.kiev.ua, snopok@isp .kiev.ua

AHHOTAIMSA

BUOXUMMNYECKUE CEHCOPHBIE CUCTEMbI HA OCHOBE ITOPUCTBIX INIEHOK OKCHUJA
AIIOMUHUA C HAHOYACTUIIAMMH 30JI0OTA B YCJIOBUAX ITOJHOI'O
BHYTPEHHETO OTPAXEHUA

II. H. boamoeeu, 9. I. Manoiiaos, A. A. Casuenrxo, 3. b. Kazanoseuu, b. A. Cnonox

PaccMmoTpeHa BO3MOXKHOCTb pa3pabOTKU OMOXMMUYECKMX CEHCOPHBIX CUCTEM Ha OCHOBE ILJIe-
HOK C KOHTPOJMPYEMbIM YPOBHEM CIEKTPaJbHO CEJEKTUBHOIO MOTJIOLIEHUS B YCJIOBUSIX IMTOJHOTO
BHyTpeHHero otpaxeHus (I1BO). IMokaszaHo, uro mopucteie mieHkn Al,O, ¢ HaHOYacTUIIaMK Au,
MOJYYEHHbIE UMITYJIbCHBIM Ja3€PHBIM OCaXXAEHUEM, XapaKTepu3yloTCs HaIuUMeM MUHUMYMa Ha
YIJIOBOM 3aBUCUMOCTU Ko3agduuueHTa orpaxeHus B yciaoBusax I1BO. ITpoaHanusupoBaHa ori-
TUYEeCKasl MOJieJb CEHCOPHOM CUCTEMBI B paMKaxX MaKpOCKOMUYECKOoi Teopur Makcsesaa. Dd-
(beKTUBHOCTb UCITOJIb30BaHUS TIPEITOKEHHBIX IpeoOpa3oBareieil B KAYECTBE ONTOIAEKTPOHHbBIX
CEHCOPHBIX 2JIEMEHTOB MPOAEMOHCTPUPOBaHA HAa MpUMepe pepaKTOMETPUIECKUX UBMEPEHUI U
MOHUTOPUHIa O€JI0K-0€IKOBBIX B3aMOACHACTBUIA.

KiroueBble ¢jioBa: HAaHOYACTUIIbI 30J10Ta, ITOJIHOC BHYTPEHHEE OTPAKCHUE, OKCUI aJIIOMHUHUA

AHoTanig

BIOXIMIYHI CEHCOPHI CUCTEMH HA OCHOBI IIOPUCTHUX IUIIBOK OKCUAY ATIOMIHIIO
3 HAHOYACTKAMM 30JIOTA B YMOBAX ITOBHOTI'O BHYTPIIITHBOI'O BIIBUTTSA

II. M. boamoeeus, E. I. Manoiiaos, A. A. Casuenro, E. b. Kazanosuu, b. A. Chonox

Po3srisiHyTo MOXIUBICTh po3p0o0KM 010XiMiYHUX CEHCOPHUX CUCTEM Ha OCHOBI TTIBOK 3 KOHT-
POJIbOBAHUM PiBHEM CIEKTPAIbHO CEJIEKTUBHOIO MOMNIMHAHHS B YMOBaX MOBHOIO BHYTPIiLLIHBOTO
Binourtsa (I1BB). ITokasano, 1o mopucri miiBku Al,O, 3 HaHOYacTKaMK Au, OTPUMaHi iMITyJTb-
CHUM JIa3epHUM OCAIXKEHHSIM, XapaKTepU3yIOThCsl HasBHICTIO MiHiMyMa Ha KYTOBill 3a/1e3KHOCTi
KoediuieHTy Binoutts B yMoBax II1BB. IIpoaHaizoBaHO ONTUYHY MOJEIb CEHCOPHOI CUCTEMU B
paMKax MakpockomniyHoi Teopii MakcBesa. E(eKTUBHICTh BUKOPUCTAHHS 3aIPOITOHOBAHUX TTepe-
TBOPIOBAYIB SIK OITOEJIEKTPOHHUX CEHCOPHMX €JIEMEHTIB IPpOJeMOHCTPOBaHA Ha IpUKIadi pedpa-
KTOMETPUYHMX BUMIiPiB i MOHITOPUHTY 0iI0K-OiJIKOBUX B3aEMOIA.

Ki1040Bi cjioBa: HAHOYACTKM 30JI0Ta, TIOBHE BHYTPILLIHE BiIOUTTS, OKCHUII aJTIOMiHiIO

© I1. H. bonrosern, 3. I. Manoiinos, A. A. CapueHko, 3. b. Karanosuu, b. A. CHomok, 2008



I1. H. boaToBeu, B. I. MaHoiinoB, A. A. CaBueHko, D. b. Karanosuu, b. A. CHonok

Abstract

BIOCHEMICAL SENSOR SYSTEMS ON THE BASE OF THE POROUS FILMS
OF THE ALLUMINIUM OXIDE WITH GOLD NANOPARTICLES UNDER CONDITIONS
OF THE TOTAL INTERNAL REFLECTANCE

P. M. Boltovets, E. G. Manoilov, A. A. Savchenko, E. B. Kaganovich, B. A. Snopok

The possibility of the development of the biochemical sensor systems on the base of the films
with the controlled level of the spectral selective absorption under the total internal reflection (TIR)
conditions. It was demonstrated that porous Al O, films with the Au nanoparticles obtained by the
impulse laser deposition are characterize by the presence of the minimum at the angle dependence
of the reflectance factor under TIR conditions. The optical model of the sensor system in the limits
of the macroscopic Maxwell theory. The effectiveness of the use of introduced transducers was dem-
onstrated on the case of the refractometric measurements and the monitoring of the protein-protein
interactions.

Keywords: gold nanoparticles, total internal reflection, aluminium oxide



B. A. CmuntuHa, B. M. CkobeeBa, T. ®. 3aBesion

MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YK 535.231.22

BIIJIUB TOMIIIIOK MATPUYHOI'O PO3YNHY HA PO3MIP
HAHOKPUCTAJIIB CYJIb®INY KAJIMIIO, CUHTE3OBAHUX
110 METOAY 30JIb-T'EJIb TEXHOJIOTI'II

B. A. Cmunmuna, B. M. Cxooecea, T. D. 3asesion

Onecwkuii HalliOHAJILHUH yHiBepcuTeT iMeHi 1. I. Meunukosa,
Ten. (048) 723-03-29, e-mail: tetiana.zavezion@gmail.com

AHoTanig

BIL/INB JOMIIIIOK MATPUYHOI'O PO3YNHY HA PO3MIP HAHOKPUCTAJIIB CYJIb®IAY
KAJIMIIO, CHHTE3OBAHUX 1O METO/TY 30JIb-TEJIb TEXHOJIOTTI

B. A. Cmunmuna, B. M. Crobeeea, T. D. 3asesion

ITpoBeneHo NOCHiIKEHHSI ONTUYHOIO MOTJIMHAHHS i (pOTOMOMIHECLIEHLIIT HAHOKPUCTAIIB Cy-
Jbdiny KaaMito, BUPOILIEHUX METOJOM 30JIb-Teb TeXHOJIOTil B XapyoBiil Ta ¢goTorpadiuHiit xxe-
JatuHax. [Toka3aHo, 1110 MPU PiBHUX YMOBAX CUHTE3y B XapyoBiii xkeJaTuHi (hOpMYIOTbCSI HAHO-
KpUCTaJIM OUIBIIOrO po3Mipy, HixK B (poTorpadiuHiii xkenatvHi. 3podJieHO BUCHOBOK MpoO T€, 110
¢axkTopoM, KU BU3HAE PO3MIp HAHOKPUCTAIIB Cyabdidy KaaMilo, € B’SI3KiCTh XeJaTUHMU, IO
0e3rocepeaHbO MOB’I3aHO 3 MPUCYTHICTIO B Hill TOMIILIOK.

KnrouoBi cioBa: HaHOKpUCTaIU CyIbdiny KaaMilo, METOM 30JIb-TejIb TEXHOJIOTI, MOTJIMHAHHS,
(oTomOMiHECIIEHIIisT, XapyoBa xkeJaTruHa, (poTorpadiyHa xenaTuHa

Abstract

IMPURITY INFLUENCE OF THE MATRIX SOLUTION ON THE SIZE OF CADMIUM SULFIDE
NANOCRYSTALS, SYNTHESIZED BY SOL-GEL TECHNOLOGY

V. A. Smyntyna, V. M. Skobeeva, T. F. Zavezion

In this work are explored studies of the optical absorption and photoluminescence of nanocristals
sulfide cadmium, synthesed by method sol-gel technologies in food and photographic gelatine. It is
shown that under equal condition of the syntheses in food gelatine are formed nanocristals greater
size, than in photographic gelatine. It is made conclusion that, factor, defining size nanocristals
sulfide cadmium, is viscosity gelatines, which is directly connected with presence of the impurites.

Keywords: nanocristals sulfide cadmium, sol-gel technology, absorption, photoluminescence,
food gelatine, photographic gelatine

© B. A. CmunTHHA, B. M. CkoGeeBa, T. @. 3asezion, 2008
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AHHOTAIMA

BJIUSTHUE ITIPUMECEN MATPUYHOTO PACTBOPA HA PASMEP HAHOKPUCTAJUIOB
CYJIb®UNIA KAIMUSA, CAHTE3UPOBAHHBIX 110 METOAY 30J/Ib-T'EJIb TEXHOJIOT'NN

B. A. Cmoiumuowna, B. M. Crobeesa, T. D. 3asesuon

B pabote mpoBeneHbI UcCle0BaHUS OIITUYECKOTO TOMIOMIEHUS U (POTOJIOMUHECIIEHIINM Ha-
HOKPUCTAJUIOB CyIbduaa KaaMus, BhIpallleHHBIX METOAOM 30JIb-TeJIb TEXHOJOIMHY B IMIIEBON U
(oTorpacduueckoii xxenatuHax. [lokaszaHo, 4TO IIpY paBHBIX YCIOBUSIX CUHTE3a B MUILEBOM Xe-
JlaTuHe (OPMUPYIOTCS HAHOKPUCTAJIIBI OOMBIIETO pa3Mepa, 4eM B (poTorpadpuueckoi XeimaTh-
He. ChenaH BBIBOJ, O TOM, 4TO (DPAKTOPOM, OIPEICISIONINM pa3Mep HAaHOKPUCTAIIOB CyJIbpuaa
KagMMsl, SIBJISICTCS BSIBKOCTD KeJIaTMHBI, KOTOpasl HEMOCPEACTBEHHO CBsI3aHa ¢ HaJIUYMeM B Heil
MPUMECE.

KnroueBbie c10Ba: HAHOKPUCTAJUIBI CYIb(UIa KaAMUs, METO 30J1b-Teb TEXHOJIOTWH, MO0~
1eHue, QOTOMIOMUHECLIEHITNS, TIUILEeBas XKeJaTuHa, (hoTorpadudeckas xkejJaTuHa
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YIK 541.138.3

DJIEKTPOKATAJIN3ATOPKI JIUISI KUCJIOPOIHBIX CEHCOPOB
HA OCHOBE TETEPOMETAJIJTMYECKUX M/Mn(IT) (M= Co(III), Cu(IT))
OKCAJIATHO-AMUHHBIX KOMILJIEKCOB

B. C. Kybaanoeckuii, IO. K. Ilupckuii, A. B. bepe3oeckas

HMucTtutyT ob1ueit u HeopraHuueckoit xumun uM. B.M.Bepnagckoro HAH YkpauHhi,
npocil. akagemuka I[Nannaguna, 32-34,03680, nKues-142, Ykpauna, kublanovsky@ionc.kar.net

AHHOTAIMA

DJIEKTPOKATAJIM3ATOPBI JIJIS1 KUCJIOPOIHBIX CEHCOPOB
HA OCHOBE TETEPOMETAJUTMYECKIX M/Mn(II) (M= Co(III), Cu(II))
OKCAJIATHO-AMMHHBIX KOMILJIEKCOB

B. C. Ky6aanoeckuii, 10. K. Ilupckuii, A. B. bepe3osckas

CuHTe3UMpOoBaHbl JIEKTPOKATAIM3aTOPbl BOCCTAHOBJIEHUSI KMCI0OPOJAa Ha OCHOBE aKTUBUPO-
BaHHoro yrist CUT-1, mpoMOTHPOBaHHOTO ITPOAYKTaMU MTUPOJIN3a TeTEPOMETAIUIMIECKOTO KOM-
miekca [CoL][Mn(C,0,),]CI-:3H,0, rae L = tpu-(2-amuHosTriMeTHieHaMuH) -aMuH 1 [Cu(En) |
[Mn,(C,0,),]-6H,0. MeTonom TepMOrpaBUMETPMYECKOTO aHAIN3a U MACC-CIIEKTPOMETPUEN MO-
HU3UPYIOUINX YaCTUL OIpeAe/IeHbl MPOAYKTHI IMMMPOJIM3a U YCTAHOBJICH MEXaHM3M Pa3JIOKCHUS
KOMIUIEKCA. YCTaHOBJICHBI ONTHMAJIBHEIC YCIOBUS CHMHTE3a KaTajJu3aTOpOB, BIUSIONIME Ha 3¢-
(beKTMBHOCTD 271€KTPOBOCCTAHOBIEHMST KUCIOPO/A.

KnroueBsie c10Ba: 371eKTPOKATAIM3AaTOPHI, 2JIEKTPOKATAIN3, SJIEKTPOBOCCTAHOBICHNE KHMCIO-
poma, CEHCOPBI, TeTEPOMETAIUIMIECKIE KOMILICKCHI

AHoTauig

EJIEKTPOKATAJII3ATOPH JUUISI KNCHEBMX CEHCOPIB HA OCHOBI TETEPOMETAJITYHMX
M/Mn(IT) (M= Co(IIT), Cu(IT)) OKCAJIATHO-AMIHHUX KOMIIJIEKCIB

B. C. Ky6aanoscokuii, I0. K. ITipcokuii, A. B. bepe3oscvka

CuHTEe30BaHi eJeKTpoKaTaai3aTopyM BiJHOBJIEHHSI KMCHIO Ha OCHOBI aKTHBOBaHO-
ro Byrimia CIT-1, npoMOTOBAaHOTO MipOJi30BAHHUM Te€TEPOMETATIYHUM KOMILIEKCOM
[CoL][Mn(C,0,),ICI-:3H,O, ne L = tpu-(2-aminoetramermieHamin)-amin ta [Cu(En),]
[Mn,(C,0,),]-6H,0. MeTogoM TepMOrpaBiMETPMYHOIO aHaJli3y Ta Mac-CHEKTPOMETPI€IO0 i0Hi-
3yI0UMX YACTUH BUSBJIEHI MPOAYKTH IMipOJi3y Ta BCTAHOBJIEHUI MeXaHi3M pO3KJiaay KOMILIEKCY.
BcTaHoB/eHiI onTUMAalIbHi YMOBY CUHTE3Y KaTali3aTopiB, 110 BIJIMBAIOTh Ha €(heKTUBHICTh eJie-
KTPOBiTHOBJIEHHS KHCHIO.

Kiro4oBi cjioBa: enekTpokaranizaTopu, eJ1eKTpoKaTali3, eJIEKTPOBIAHOBIEHHSI KUCHIO, CEHCO-
pu, reTepoMeTaiuHi KOMIUIEKCHU

© B. C. Kybonanosckuii, 0. K. IMupckuii, A. B. bepe3osckas, 2008



B. C. Kyonanosckuii, FO. K. ITupckuii, A. B. bepe3oBckas

Summary

ELECTROCATALYSTS FOR OXYGEN SENSORS BASED ON HETEROMETALLIC
M/Mn(1I) (M= Co(11I), Cu(II)) OXALATE-AMINE COMPLEXES

V. S. Kublanovsky, Yu. K. Pirsky, A. V. Berezovska

Oxygen reduction electrocatalysts based on activated carbon SIT-1, promoted with pyrolized
heterometallic complex [CoL][Mn(C,0,),|CI-3H,O, where L= tri-(2-aminoethylmethyleneam-
ine)-amine and [Cu(En),][Mn,(C,0,),]-6H,0, have been synthesized . Pyrolysis products and the
mechanism of complex decomposition have been determined by thermogravimetric analysis and
mass-spectrometry of the desorbed species. The optimal conditions of synthesis of catalysts, which
affect the efficiency of oxygen electroreduction have been determined.

Keywords: electrocatalysts, electrocatalysis, electroreduction of oxygen, sensors, heterometallic
complexes
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CEHCOPW TA IHOOPMALLINHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

PACS 07.07.MP

NOVEL UNIVERSAL FREQUENCY-TO-DIGITAL CONVERTER
AND SENSORS INTERFACE INTEGRATED CIRCUITS

S. Y. Yurish

Centro de Disefio d’Equipos Industriales (CDEI-UPC),
Universitat Politecnica de Catalunya, C/Llorens Artigas, 4-6, planta 0, Edifici U,
Campus Sud, 08028, Barcelona, Spain
Tel: + 34 696067716, fax: +34 93 4011989, e-mail: syurish@sensorsportal.com

Abstract
NOVEL UNIVERSAL FREQUENCY-TO-DIGITAL CONVERTER AND SENSORS INTERFACE
INTEGRATED CIRCUITS
S. Y. Yurish

The Universal Frequency-to-Digital Converter (UFDC) and Universal Sensors and Transducers
Interface (USTTI) integrated circuits (ICs) for different frequency output sensors and transducers
were described in the article. All chips are based on four novel patented methods for frequency (pe-
riod), duty-cycle (duty-off factor), frequencies (periods) ratio and phase-shift measurement. They
have a high accuracy, non-redundant conversion time, scalable resolution, programmable relative
error, broad frequency range and extended functionality. The ICs have intelligent capabilities includ-
ing self-identification; self-adaptation and can contain the IEEE 1451.4 TEDS in its flash memory.
Such ICs will simplify significantly a digital sensors and smart sensor systems design process, reduce
development time, time to market and production price of different applications based on innovative
chips while improving sensor performances.

Keywords: quasi-digital sensors, sensors and transducers interface, frequency-to-digital convert-
er, smart sensors, IEEE 1451, TEDS

AHoTanis
HOBI IHTEI'PAJIBHI MIKPOCXEMM YHIBEPCAJIbBHUX ITEPETBOPIOBAYIB YACTOTA-KO/ 1
CEHCOPHUX IHTEP®ENCIB
C. 0. Opuu

VY cTatrTi onucaHe CiMERCTBO iHTErpaIbHMX YHiBEpCaAIbHUX MEPETBOPIOBAYIB YACTOTA-KOI i Mi-
KpPOCXeM YHiBEepCAIbHUX CEHCOPHUX iHTepdeiciB, mpu3HAYeHUX MJIS Pi3HOMAHITHUX CEHCOpIB
i mepeTBOpIOBayviB 3 YacTOTHMMHU BuxomaMu. Bci IMC 6a3yloTbcsl Ha YOTMPHbOX HOBUX 3amMaTeH-
TOBaHMX METOJaX BUMipIOBaHHS 4acTOTU (Iepiony), KoedilieHTa 3alOBHEHHS (LIMapyBaTOCTi),
BiIHOILLIEHHS ABOX YacToT (T1epioniB) i pa3oBoro 3cyBy. MikpocxeMu MalOTh BUCOKY TOUHICTh, 0€3-
HaJIMILKOBUIA Yac MepeTBOPEHHS, MacIlITabOBaHy pO3AibHY 34aTHICTh, TpOrpaMoOBaHy BilHOC-

© S.'Y. Yurish, 2008



S.Y. Yurish

HY MOXUOKY NMepeTBOPEHHS I IIMPOKUIA Aiala30HOM ITePEeTBOPEHUX YACTOT Ta (DYHKLiOHATbHUMU
BractuBocTAMU. IMC MaloTh TaKOX iHTEJIEKTYaIbHi BIACTUBOCTI, 1110 BKJIIOYAIOTh CaMOiAeHTU(i-
Kallilo i caMoaJarnTalilo, a TAKOX MOXJIMBICTb 30epiraHHs y (Jiel-nam’saTi Tabaulli eJIeKTPOHHOI
cneuudikauii TEDS (Transducer Electronic Data Sheet) y BinmoBigHocTi 3i crangaptom IEEE
1451.4. Taki IC cyTTeBO CIPOCTATH pO3pPOOKY (i CKOPOTATH ii yac) UM@PPOBUX i iHTEEKTyaIbHUX
CEHCOpiB i cucTeM, 3MEHILATb COOIBAPTICTh Pi3HUX CEHCOPHUX CUCTEM MPH TMOJIIMIIEeHHI 1X METpO-
JIOTIYHUX XapaKTEPUCTHUK.

KrouoBi ciioBa: kBazinudpoBi ceHcopH, iHTepdeiic, TepeTBOpoBaY YaCTOTa-KOI, iHTeJIeKTya-
neHi cencopu, IEEE 1451, TEDS

AHHOTAIMA

HOBBIE HHTETPAJIBHBIE MUKPOCXEMbI YHUBEPCAJIbHBIX ITIPEOBPA3OBATEJIEN
YACTOTA-KOJI U CEHCOPHBIX MHTEP®EICOB

C. 0. Opuu

B crathe onucaHo ceMeiicTBO MHTErPabHbIX YHUBEPCATbHBIX IPeoOpa3oBaTeieil YacToTa-KoI
Y MUKPOCXEM YHUBEPCATbHBIX CEHCOPHBIX MHTEpGheiicoB, MpeaAHa3HAYeHHBIX IJIs1 pa3IUYHbIX 1aT-
YUKOB U Mpeodpa3oBaTesieil ¢ yacTOTHhIMU Bbixogamu. Bce UMC 6a3upyroTcsl Ha YeThIpeX HO-
BBIX 3alaTEHTOBAHHBIX METOAAX M3MEPEHHUS 4acTOoThl (Mepuonaa), KoadduureHTa 3amoJHEeHUS
(CKBaXKHOCTH), OTHOLLEHUI ABYX 4acTOT (MeproaoB) U ¢a3oBoro casura. MukpocxeMbl odana-
IOT BBICOKOM TOYHOCTBIO, 6€3U30bITOYHBIM BpeMEeHEM Mpeodpa3oBaHusl, MaclITaAOMpPyeMOil pa3pe-
1IaolIei CIOCOOHOCTHIO, IPOTPAMMUPYEMOI OTHOCUTEIBLHON MOTPEIIHOCThIO MPeoOpa30BaHus,
IIMPOKUM IMAMA30HOM Mpeodpa3yeMbIX 4aCTOT U (PYHKIIMOHAJBHBIMUA BO3MOXHOCTIMU. UMC
001a7a10T TaKKe MHTEJUIEKTYaJlbHBIMU BO3MOXHOCTSIMUY, BKITIOYAIOIIUMU CaAMOUIEHTU(PUKALIUIO
M caMoadanTaluio, a TAaKXKe BO3MOXHOCTBIO XpaHEeHUS BO (hJIel-TTaMsITH TaOJMILIbl 3JIEKTPOHHO
cneundukanuu TEDS (Transducer Electronic Data Sheet) B cooTBercTBHM co cTaHaapToM IEEE
1451.4. Takue UMC cyliecTBEeHHO yIpOLIaoT pa3paboTKy (M COKpallaloT ee BpeMs) LM(PPOBLIX
W VHTEJIJIEKTYaIbHbIX JATYMKOB U CUCTEM, YMEHbIIAIOT ce0eCTOMMOCTh Pa3IMYHbIX CEHCOPHBIX
MPUJIOKEHU I MPU YAYUYILIEHUNU UX METPOJOTUUECKUX XapaKTePUCTHUK.

KimoueBble cioBa: KBasundpoBbIle JaTYNKN, MHTepdeiic, mpeodpa3oBaTeIb YaCTOTa-KOI, MH-
temnekTyanbHbie ceHcophl, IEEE 1451, TEDS



A. A. Svinarenko

PACS NUMBERS: 47.35.+1, 47.52.+J, 47.53.+N, 61.43.HV
YIK 539.124

SENSING THE FRACTAL STRUCTURES IN THE WAVE PROCESSES:
SEA SURFACE WIND WAVES

A. A. Svinarenko

Odessa National Polytechnical University, Odessa

Abstract
SENSING THE FRACTAL STRUCTURES IN THE WAVE PROCESSES: SEA SURFACE WIND WAVES
A. A. Svinarenko

On the basis of wavelet analysis and multifractal formalism it has been carried out an analysis of
fractal structures in the wave processes (sea surface wind waves). The corresponding fractals dimen-
sions are lying in the interval [0,7-0,9].

Key words: sensing, fractals, sea surface wind waves

AHoTauig

JETEKTYBAHHSA ®PAKTAJIbHUX CTPYKTYP Y XBUJIbOBUX ITPOLIECAX:
BITPOBI XBUJII HA MOPCBKI¥ ITOBEPXHI

A. A.Ceunapenko

BukoHaHO aHai3 (pakTaIbHUX CTPYKTYpP Y XBUJIBOBUX Mpolieccax (BiTpOBi XBUJIi HA MOPCh-
Kill TIOBepxHi) Ha MiAcTaBi BeilBeT-aHali3y Ta MyJbTippakTaibHOro popManiamy. BinnosigHuit
CHEKTp (PppaKTaJIbHUX PO3MipHOCTEM JIeXKUTh y iHTepBaii [0,7-0,9].

Kirouosi ciioBa: merekTyBaHHS, (hpaKTain, BiTPOBi XBIITI

AHHOTAIMA

JETEKTUPOBAHUE ®PAKTAJTbHBIX CTPYKTYP B BOJIHOBBIX ITPOIIECCAX:
BETPOBBIE BOJITHBI HA MOPCKO¥ ITOBEPXHOCTHU

A. A. Ceunapenro

BrimmosiHeH aHanm3 GpakTaabHBIX CTPYKTYP B BOJTHOBBIX IpoIieccax (BETPOBBIE BOJHBI HA MOP-
CKOIl MOBEpXHOCTU) HAa OCHOBE BeWBeT-aHalu3a U MyJbsTUdpakTaabHOro gopManusma. Coort-
BETCTBYIOLIUI CIEKTP (PpaKTaJbHbBIX pa3MepHOCTel JexXuT B uHTepBaie [0,7-0,9].

KnroueBsie ciioBa: 1eTeKTUpOBaHUe, (DpaKTajIbl, BETPOBBIC BOJIHbI

© A. A. Svinarenko, 2008
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OIVIAJ ITYBJIKALIN )KYPHAJLY IEEE SENSORS JOURNAL
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Volume: 8 Issue: 1, ISSN:1530-437X

Editorial Introduction for the Special Issue of the
Sensors Journal: In Vivo Sensors for Medicine
Black, D. Reichert, M. Turner, P. E

On page(s): 3-5

Abstract

The 16 papers in this special issue describe some specific
techniques for powering and enabling implanted sensors,
overview some device types meant to guide therapeutic
interventions (feedback on therapy), outline devices to
look at pH and oxygen values, and introduce sensors for
measuring analytes (especially glucose).

A Novel Method to Read Remotely Resonant Passive
Sensors in Biotelemetric Systems
Pichorim, S.F Abatti, P.J.

On page(s): 6-11

Abstract

Resonant passive sensors composed by resistive, induc-
tive, and capacitive (RLC) simple sensors are widely
used in biotelemetric systems. In this paper, a novel
method to read remotely these RLC sensors is pre-
sented. The developed method is based on the simul-
taneous application of three excitation signals of same
amplitudes, set at different frequencies, to determine
remotely the RLC sensor resonance frequency and
quality factor . Theoretical analysis and experimental
results are also presented.

Intraocular Pressure Monitoring Sensors
Katuri, K.C. Asrani, S. Ramasubramanian, M.K.

On page(s): 12-19

Abstract

Continuous measurement of intraocular pressure is
important in the detection and treatment of glaucoma.
While a point check of intraocular pressure in a doctor’s
office using indirect measurements such as the tonom-
eter is helpful, it is inadequate to track circadian varia-
tion. Circadian variation is an independent risk factor in
addition to elevated pressure levels. This paper is aimed
at providing an up-to-date review of various intraocular
pressure sensing techniques and in vivo sensor design
approaches. The basic operating principles of various
implantable sensors are reviewed and categorized into
groups to delineate their differences. A discussion is pre-

96

sented identifying the drawbacks of existing designs and
key design questions are proposed for future progress.

Review Paper: Materials and Techniques for In Vivo pH
Monitoring
Korostynska, O. Arshak, K. Gill, E. Arshak, A.

On page(s): 20-28

Abstract

Advances in semiconductor sensor technology, medical
diagnostics, and health care needs a rapid boost in re-
search into novel miniaturized pH sensors, which can be
used in vivo for continuous patient monitoring. Require-
ments for the in vivo sensor are materials biocompatibil-
ity, high measurement precision, a response time of an
order of less than seconds, and the possibility of continu-
ous 24-h monitoring. Monitoring of the pH values is im-
portant in the study of tissue metabolism, in neurophysi-
ology, cancer diagnostics, and so forth. Muscle pH can be
used to triage and help treat trauma victims as well as to
indicate poor peripheral blood flow in diabetic patients.
Clearly, to avoid infection and spread of diseases, all in
vivo monitoring devices should be single-use/disposable,
which puts strict requirement on their price. This paper
reviews the wide range of methods and materials used for
in vivo measurement of pH levels, such as using the opti-
cal fibers, pH-sensitive polymers, ion-sensitive field ef-
fect transistors, near infrared spectroscopy, nuclear mag-
netic resonance, and fluorescent pH indicators.

A Magnetically Controlled Wireless Optical Oxygen
Sensor for Intraocular Measurements

Ergeneman, O. Dogangil, G. Kummer, M.P. Abbott,
J.J. Nazeeruddin, M.K. Nelson, B.J.

On page(s): 29-37

Abstract

The influence of oxygen on various ophthalmological
complications is not completely understood and intraoc-
ular oxygen measurements are essential for better diag-
nosis and treatment. A magnetically controlled wireless
sensor device is proposed for minimally invasive intraoc-
ular oxygen concentration measurements. This device
will make it possible to make measurements at locations
that are currently too invasive for human intervention by
integrating a luminescence optical sensor and a magnetic
steering system. The sensor works based on quenching of
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luminescence in the presence of oxygen. A novel iridium
phosphorescent complex is designed and synthesized for
this system. A frequency-domain lifetime measurement
approach is employed because of the intrinsic nature of
the lifetime of luminescence. Experimental results of the
oxygen sensor together with magnetic and hydrodynam-
ic characterization of the sensor platform are presented
to demonstrate the concept. In order to use this sensor
for in vivo intraocular applications, the size of the sensor
must be reduced, which will require an improved signal-
to-noise ratio.

An Implantable MOSFET Dosimeter for the
Measurement of Radiation Dose in Tissue During
Cancer Therapy

Beyer, G.P. Mann, G.G. Pursley, J.A. Espenhahn,
E.T. Fraisse, C. Godfrey, D.J. Oldham, M. Carrea,
T.B. Bolick, N. Scarantino, C.W.

On page(s): 38-51

Abstract

This paper describes the functionality, radiation charac-
teristics, and clinical implementation of an implantable
MOSFET radiation detector (dosimeter). The dosimeter
is powered by radio frequency telemetry eliminating the
need for a power source inside the dosimeter. The data
can be accessed telemetrically for each treatment day
during the course of therapy. The detector has been vali-
dated in vitro to confirm its accuracy. Variance between
predicted and measured dose in patients is discussed.
Factors such as patient setup, treatment plan error, and
physiologic motion can affect the accuracy of dose de-
livery in moving from in vitro to in vivo dose measure-
ments. The initial data suggests that the dosimeters can
play a useful role in tracking dose discrepancies, both
random and systematic, in patients treated with external
beam radiation therapy. The implantable dosimeter can
be used, together with the current radiation delivery and
planning techniques, to optimize radiation treatment on
an individual basis.

FDA Regulation of Implantable Sensors: Demonstrating
Safety and Effectiveness for Marketing in the U.S.
Smith, J.J. Henderson, J.A.

On page(s): 52-56

Abstract

Implantable sensors are gaining considerable attention
in the research and medical communities due to their
potential to enhance the detection and monitoring of
medical conditions such as cancer, diabetes, and heart
disease. The use of implantable sensors for these exciting
applications bring them under the regulatory oversight of
the United States Food and Drug Administration (FDA).

As medical devices intended for long-term implantation
that inherently involve some risk, the FDA will carefully
evaluate these products prior to allowing them to enter
the U.S. market. This paper provides a brief overview
of the FDA medical device regulatory framework under
which implantable sensors for medical purposes are regu-
lated. It also addresses particular concerns the FDA may
raise with respect to these products including, potential
sensor breakage and migration in vivo, biocompatibility,
electromagnetic compatibility, electromagnetic interfer-
ence, wireless telemetry, risk/benefit, and clinical utility.

Improved Wireless, Transcutaneous Power Transmission
for In Vivo Applications
O’Handley, R.C. Huang, J.K. Bono, D.C. Simon, J.

On page(s): 57-62

Abstract

Electric power, sufficient for many in vivo applications,
can be transmitted wirelessly from a small external sole-
noid (filled with a soft magnetic core), to a novel, mag-
netoelectric (ME) receiver a few centimeter (cm) inside
the body. The ME receiver is a sandwich of electroactive
(e.g., piezoelectric) material bonded between two mag-
netostrictive layers. The electroactive layer may be poled
in its plane so that it can function in the stronger g,, mode
(induced voltage parallel to the direction of principal
magnetostrictive stress). Preliminary experimental re-
sults indicate that a 7 cm long ferrite-filled solenoid (NI
ap 122 Amp-turns) producing an RMS magnetic field of
order 1600 A/m (20 Oe) at the ME receiver (of volume
0.1 cm?®) 3 cm from the field source, generates in the ME
receiver a power of 200 mW (2 W/cm?®). The receiver, in
turn, generates a power of 160 mW.

Ex Vivo Continuous Glucose Monitoring With
Microdialysis Technique: The Example of GlucoDay
Ricci, E Moscone, D. Palleschi, G.

On page(s): 63-70

Abstract

The use of a glucose biosensor in conjunction with a
microdialysis probe used to sample the interstitial fluid of
the patient has been demonstrated to be extremely use-
ful and advantageous for obtaining a continuous glucose
monitoring instrument capable of detecting glycemic
level in real time for a long period. The first example
of this kind of instrument which was cleared for com-
mercialization is the GlucoDay made by Menarini. The
approach used by the GlucoDay presents several advan-
tages if compared with other instruments and its features
and future prospective are thoroughly discussed.

97



Sensor Electronics and Microsystem Technologies. 3/2008

Clinical Evaluation of a Novel Interstitial Fluid Sensor
System for Remote Continuous Alcohol Monitoring
Venugopal, M. Feuvrel, K.E. Mongin, D. Bambot,
S. Faupel, M. Panangadan, A. Talukder, A. Pidva, R.

On page(s): 71-80

Abstract

This study describes the functioning of a novel sensor
that measures the alcohol concentration in the intersti-
tial fluid (ISF) of a human subject. ISF is extracted using
vacuum pressure from micropores on the stratum cor-
neum layer of the skin. The pores are created by focusing
a near infrared laser on a layer of black die attached to
the skin. This poration procedure is essentially painless.
Clinical studies show that the sensor readings are cor-
related with alcohol levels in blood and collected using a
breathalyzer. Alcohol could be detected in the subject’s
ISF within 15 min of the first oral intake of alcohol.
Tests in a laboratory setup show that the sensor exhibits
a linear response to alcohol concentrations in the range
0%-0.2%. The sensor is minimally invasive and alcohol
monitoring using the sensor was shown to continue even
when the subject is asleep. The sensor is viable for ap-
proximately three days after skin poration. The sensor
is interfaced to a wireless health monitoring system that
transfers sensor data over existing wide-area networks
such as the Internet and a cellular phone network to en-
able real-time remote monitoring of subjects.

In Vivo Monitoring of a Fluorescently Labeled Antibody
in Mice With Breast Cancer Xenografts

Black, R.D. Bolick, N.G. Richardson, R.A.

Dewhirst, M.W.

On page(s): 81-88

Abstract

Following the uptake kinetics of a monoclonal antibody
cancer therapy in vivo is addressed in this study via the
use of a surface probe to assay a fluorescent label attached
to the antibody. Female NCr-nu athymic mice were im-
planted with cells from a human breast cancer MCF-
7HER?2 line that over expresses clinically relevant levels
of the HER2/neu protein. Herceptin (trastuzumab) and
a negative control antibody for mouse IgG Ab-1 were la-
beled with Alexa Fluor 647 fluorescent dye and the mice
received a single bolus injection (tail vein) of one of the
two antibodies. The relative signal in the tumor region
was compared with that from normal tissue and a ratio
of the signal levels was recorded as a function of time.
As expected, Herceptin was found to concentrate in the
HER2+ tumors (high tumor-to-normal ratio), whereas
the tumor-to-normal ratio for the negative control an-
tibody was flat in time and close to unity. It is suggested
that fluorescence assays of this type might be possible in
vivo in humans using a telemetric, implantable version of
the probe used in this study.
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The Benefit of Subcutaneous Glucagon During Closed-
Loop Glycemic Control in Rats With Type 1 Diabetes
Ward, W.K. Engle, J. Duman, H.M. Bergstrom,

C.P. Kim, S.FE Federiuk, I.F.

On page(s): 89-96

Abstract

Because of its prolonged action, subcutaneously ad-
ministered insulin has a potential for overcorrection hy-
poglycemia during closed-loop glucose control. For this
reason, we hypothesized that subcutaneous glucagon,
whose action is faster, could lessen the risk for hypoglyc-
emia during closed-loop control. We therefore compared
insulin alone versus insulin plus glucagon in diabetic rats
in a controlled closed-loop study. Both hormones were
delivered by algorithms based on proportional error, de-
rivative error, and the glucose history. Based on this algo-
rithm, glucagon was delivered when glucose was declin-
ing and approaching a hypoglycemic level. The delivery
of glucagon was largely reciprocal with the delivery of
insulin. With the addition of glucagon, there was less
hypoglycemia at the glucose nadir, less hyperglycemia
later in the study, and lower absolute error values during
these periods. We also found that for 7 days after gluca-
gon reconstitution, commercially available glucagon re-
tained its original ability to quickly raise glucose level.
We conclude that when subcutaneous insulin delivery is
accompanied by subcutaneous glucagon, glycemic con-
trol during closed-loop treatment is improved. Since its
action is faster than that of insulin, glucagon may prove
useful during closed-loop diabetes control.

Transcutaneous Implantation Methods for Improving the
Long-Term Performance of Glucose Sensors in Rats
Bazhang Yu West, L. Moussy, Y. Moussy, F.

On page(s): 97-103

Abstract

Translation of sensor design and function in animal
models to human use is an ongoing challenge due to tis-
sue anatomical and physiological differences between
species, even at presumably analogous implant locations.
Nevertheless, preclinical testing of sensors for long-term
glucose monitoring in animals is required for evaluat-
ing sensor function in order to improve sensor design.
Long-term glucose sensor testing in common labora-
tory animals (e.g., mice and rats) is especially difficult
due to their small size, as well as limited site availability
for sensor placement without disturbance or removal by
the subject. However, improvements in sensor design and
implantation methods to improve sensor survival in these
animals could accelerate our understanding of the role
of tissue reactions to sensor components, as well as al-
low reliable testing of biomaterials and various drug or
growth factor delivery systems to potentially minimize
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or modulate tissue reactions. In this study, methods to
secure a wire-type subcutaneous sensor in rats for a long
period of time (ges28 d), utilizing new implantation tech-
niques and devices were evaluated. Anchoring devices
were incorporated into the sensor design and appropri-
ate implantation methods were used to: (1) minimize
potential membrane damage caused by animal motion;
(2) prevent removal of the entire sensor or sensor wires
by the animal; and (3) allow exterior access to wires for
periodic sensor performance testing. The anchoring de-
vices for securing sensors to the skin internally, which
were sequentially investigated and improved (Protocol A
to C), included a modified 22 gauge intravenous winged
catheter (Protocol A), Silastic tubing (Protocol B) or silk
suture loops held in place by Silastic tubing (Protocol C).
The results show that after four weeks implantation, 60%
(n=10),70% (n=10), and 92% (n = 12) of the implant-
ed devices survived (Protocols A, B, and C, respectively).
Functional testing showed that 30% (n = 10), 40% (- n
= 10), and 58% (n = 12) of the sensors still worked well
four weeks after implantation (Protocols A, B, and C,
respectively). No infections were visibly evident at the
sites of sensor implantation at any time during the test-
ing period for all protocols. Protocol C shows promise as
a viable method for future sensor studies because of the
anchoring device’s small size and because it was nearly
impossible for rats to remove or damage the sensors.

Foreign Body Response Investigated With an Implanted
Biosensor by In Situ Electrical Impedance Spectroscopy
Karp, F.B. Bernotski, N.A. Valdes, T.I. Bohringer,

K.E Ratner, B.D.

On page(s): 104-112

Abstract

One of the principal challenges for the long-term im-
plantation of biosensors is that the normal physiological
response of the body creates a fibrotic capsule of scar tis-
sue surrounding the implanted sensor (the foreign body
response). This dense, collagenous capsule isolates the
device from the local environment, causing a time-de-
pendent degradation of the signal. We utilize this deg-
radation or change to an electrical signal as an indica-
tor of the physiological responses to the implantation of
the biomaterial device. We thus track the foreign body
response electronically, an important analytical method
for our program that aims to reduce the foreign body re-
sponse. We applied electrical impedance spectroscopy
(EIS) to track changes of the electrical signal behavior
over time between micro-electrode arrays. We have per-
formed experiments both in vitro and ex ova. In vitro, we
used a reservoir of phosphate buffered saline into which
selected proteins were introduced that adsorb onto the
electrode surface. Three proteins were studied and each
was found to affect the EIS results differently. We have

investigated the foreign body response ex ova using the
chick chorio-allantoic membrane (CAM) model. Fol-
lowing implantation of the electrode array the chick
CAM exhibited a response similar to the mammalian
foreign body response. We report that the electrical sig-
nal degrades with tissue growth during the healing and
remodeling following the traumatic implantation of the
electrode needle through the ectoderm side of the CAM
tissue.

Needle Enzyme Electrode for Lactate Measurement In
Vivo

Zimei Rong Leitao, E. Popplewell, J. Alp, B.
Vadgama, P.

On page(s): 113-120

Abstract

Electrochemical lactate needle enzyme electrodes were
fabricated based on lactate oxidase with a conventional
hydrogen peroxide detection regimen with a linear range
up to 7 mM, response time ~ 3 min, and sensitivity ~
1 nA/mM. A negatively charged inner (sulphonated
polyether ether sulphone-polyether sulphone) mem-
brane was applied for ensuring selectivity by limiting
oxidazible anion diffusion to the Pt working electrode;
polyurethane outer membrane layers were dip coated
over the enzyme layer to limit substrate diffusion to the
enzyme layer to achieve: (1) stir independence and (2) a
low oxygen requirement. Lactate was monitored subcu-
taneously in rats during controlled haemorrhage and hy-
povolaemic shock. Tissue lactate showed agreement with
blood lactate before haemorrhage and for limited haem-
orrhage (up to 2 ml blood withdrawal from 16 ml total
blood volume) but with blood loss above 3 ml the tissue
lactate rise was less pronounced than in blood. Loss of
intercompartmental equilibrium due to diffusion limita-
tion is suggested as a factor in causing this difference. An
experimental in vitro model was developed which em-
ployed the needle lactate electrode within a cylindrical
collagen gel to monitor inward diffusion of lactate as a
basis for determining lactate diffusion coefficient. The
high precision measurement gave a diffusion coefficient
consistent with report values 3.54x10¢ cm?/s. The sim-
plified experimental approach could allow lactate trans-
port studies across tissue analogues.

Integrated In Vivo Neural Imaging and Interface CMOS
Devices: Design, Packaging, and Implementation

Ng, D.C. Nakagawa, T. Mizuno, T. Tokuda, T. Nunos-
hita, M. Tamura, H. Ishikawa, Y. Shiosaka, S. Ohta, J.
On page(s): 121-130

Abstract

We have developed two CMOS devices to demonstrate
the use of CMOS technology for neural imaging and in-
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terfacing with the aim of studying the functions of the
brain at the molecular level. In this work, we discuss the
design, packaging, and implementation of a compact,
single device imaging system for imaging inside the
mouse brain. We show that the device is capable of imag-
ing and measuring fluorophore concentrations down to
1 u . The packaged device was tested for in vivo fluores-
cence imaging by imaging the activity of serine protease
in the mouse hippocampus. The result shows imaging of
neural activity with spatial resolution close to the pixel
size of 7.5 p and less than 300 ms temporal resolution. A
second device was developed to image neuronal network
activity and to provide a means for electrical interfacing
with neurons. Characterization tests show that the de-
vice has comparable performance to current tools used
in electrophysiological experiments of the brain. This
work paves the way for simultaneous imaging and elec-
trophysiological experiments using a single compact and
minimally invasive device in the future.
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Interfacing Sensors With the Nervous System: Lessons
From the Development and Success of the Cochlear
Implant

Wilson, B.S. Dorman, M.E

On page(s): 131-147

Abstract

The cochlear implant is the most successful neural pros-
thesis to date and may serve as a paradigm for the de-
velopment or further development of other systems to
interface sensors with the nervous system, e.g., visual or
vestibular prostheses. This paper traces the history of co-
chlear implants and describes how the current levels of
performance have been achieved. Lessons and insights
from this experience are presented in concluding sec-
tions.
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BUMOTI'U 10 O®OPMJIEHHS CTATEN Y XKYPHAJI
THOOPMANLIA 1JIA ABTOPIB

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

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

2. IIpoextyBaHHS i MaTeMaTUYHEe MOJECITIOBAH-
HSI CEHCODIB.

3. Cencopu (Qi3sMYHNX BEJTUUNH.

4. OnITMYHi, ONITOEJIEKTPOHHI i pamialiiiHi ce-
HCODHU.

5. AKyCTOeJIeKTpPOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoJIOTisT BUPOOHUIITBA CEHCOPIB.

10. Cencopm Ta iHpOpMalIiliHi CHCTEMMU.

11. derpanamist, MeTpoJIoris i cepTudikarlrist ce-
HCODiB.

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

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

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

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

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

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

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

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

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

IIpaBuna NiArOTOBKU PYKOMUCY:

Pykonuicu moBUHHI CynTpOBOIKYBATUCS:

— oGiliiHUM JUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM yCTaHOBH, e OyJia BUKoHaHa pobora. Lle mpa-
BUJIO HE CTOCYETHLCS POOIT MpeaCcTaBACHUX MixKHa -
POIHUMHU I'pyraMy aBTOPIB;

— JIO3BOJIOM JJIS1 BiIKpUTOI MyOJTiKallii: eKxcrie-
PTHUM BHUCHOBKOM — TiJIbKM JIJIST aBTOPIB 3 YKpa-
THMU.

ABTOpCBKE TIpaBo MepexoauTh Buaasiio.

TuTyabHUI apKym:

1. PACS i VniBepcanpuuii Hdecsarkosuit Kon
Knacudikauii (YVAK) (m1a aBTopiB i3 KpaiH
CHJI) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeTbcs

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, WpudT 14pt, KUPHO).

3. Ilpi3zBume (-a) aBtopa(-iB) (1Mo ILEHTPY,
wpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHA ajpeca, TeJedOoHU i
daxcu, e-mail 1 KOXXHOrO aBTOpa, HIXKYE, Ye-
pe3 OMH iHTepBaJl, OKPEMUM PSIIKOM (IO LIEHTPY,
wpudt 12pt).

Anotamig: 10 200 ci1iB yKpaiHCHKOIO, aHIJTiHCh-
KOI0 i pociiicbkoio MoBamu. Ilepen TekcToMm aHo-
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Talil MOTPiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaax BCiX aBTOPiB.

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

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

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

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

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

Ilopsimok ogopMIleHHs JiTepaTypu MOBUHEH
BigmoBinatu Bumoram BAK Ykpainu:

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

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

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

4. Stirling A.N. and Watson D. Progress in Low
Temperature Physics. — North Holland, Amster-
dam.: ed. by D.F. Brewer, 1986. — 248 p.
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5. Ipomos K.JI., JJanac6epr M.D., Ontuma-
JIbHOE Ha3HayeHWe MpUOpUTeTOB //Tpymbl MexX-
nyHap. KoH®. “JIokalbHble BEIYUCIUTEIbHBIE CE-
™”(JIOKCETD 88). — Tom 1. — Pura: BT AH
JlatBun. — 1988. — C.149-153.

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

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

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

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

BuHoCOK, SIKI1IO MOXJIMBO, OaXkaHO YHUKATHU.

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

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

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

®otorpadii noBUHHI OYTH OpUTiHATBHUMH.

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



Sensor Electronics and Microsystem Technologies. 3/2008

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-
SOTS.

5. Acoustoelectronic sensors.

6. Chemical sensors.

7. Biosensors.

8. Sensor materials.

9. Sensors production technologies.

10. Sensors and information systems.

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

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

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,
TIFE, 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.

Key words: 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.

Equations should be entered using MS Equation
Editor or MathType. Papers with handwritten equa-

103



Sensor Electronics and Microsystem Technologies. 3/2008

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., JIudpmmuu E.M., ITuta-
eBckuit JI.I1., KBaHTOBas1 3JeKTpoAMHAMUKA. —
M.: Hayka, 1984. — 430 c.

2. Cepruenko A.M., Uepnona P.U., CeprueHko
AS., Onmumm3zanus mudposoit cetn //OTT. —
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. M., Jlanacoepr M.D., Ontumanib-
HOe HasHadyeHWe NpUOpUTETOB //Tpymbl MexX-
ayHap. KoH@. “JIokajbHbIE BBIYMCIUTEIbHEIE
cetu”(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. Ilanumosa A.H., Kprokos A.C. Uccneno-

BaHMe onTudeckux ceHcopon. — K: 1976. — 37 c.
(ITperrp. /AH  Ykpannbel. MH-T KuOEpHETHKWU,
76-76)

8. BacunbeB H.B. OnTtuyHi 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.

Mimnmucano no apyky 28.08.2008. ®opmar 60x84/8. IMarip odcetHuit. [apHiTypa « Newton». IpyK obCceTHHIA.
VM. mpyk. apk. 12,09. Tupax 300 npum. 3am. Ne 420.

BunaBHULTBO i ApyKapHs «ACTPONPUHT»
65091, m. Opneca, Bys1. PasymoBchka, 21.
Ten.: (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.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




