CEHCOPHA
EJIEKTPOHIKA,

2006 - No2




MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

ISSN 1815-7459
MIHICTEPCTBO OCBITU I HAVKU YKPATHU

Odessa I. I. Mechnikov National
University

SENSOR ELECTRONICS
AND MICROSYSTEM
TECHNOLOGIES

Ne 2 « 2006

Scientific and Technical Journal

3acuHoBanwmit 13.11.2003 poxky.

UDC 681.586

Founded by Odessa I. I. Mechnikov
National University

Certificate of State Registration KB No 8131

Editor-in-Chief Smyntyna V. A.
Vice Editor-in-Chief Lepikh Ya. L.

Editorial Board:

Balaban A. P. — (Odessa, Ukraine,
responsible editor)
Blonskii I. V. — (Kiev, Ukraine)
Verbitsky V. G. — (Kiev, Ukraine)
Garshka E. P. — (Vilnius, Lithuania)
Gulyaev Yu. V. — (Moscow, Russia)
Gurzhii A. M. — (Kiev, Ukraine)
D’Amiko A. — (Rome, Italy)
Kalashnikov O. M. — (Nottingham, United Kingdom)
Kozhemyako V. P. — (Vinnitsa, Ukraine)
Krushkin E. D. — (Ilyichevsk, Ukraine)
Krutovertsev S. A. — (Zelenograd, Russia)
Kurmashov S. D. — (Odessa, Ukraine)
Litovchenko V. G. — (Kiev, Ukraine)
Machulin V. F. — (Kiev, Ukraine)
Mokrickiy V. A. — (Odessa, Ukraine)
Nazarenko A. F. — (Odessa, Ukraine)
Neizvestny I. G. — (Novosibirsk, Russia)
Pokutnyi S. I. — (Odessa, Ukraine)
Ptashchenko A. A. — (Odessa, Ukraine)
Rarenko I. M. — (Chernovtsy, Ukraine)
Ryabotyagov D. D. — (Odessa, Ukraine)
Starodub N. F. — (Kiev, Ukraine)
Stakhira J. M. — (Lviv, Ukraine)
Tretyak A. V. — (Kiev, Ukraine)
Chviruk V. P. — (Kiev, Ukraine)

Publishes on the resolution of Odessa
I. I. Mechnikov National University

Scientific Council. Transaction Ne 11,

July, 6, 2006

Editorial address:

2, Dvoryanskaya Str. RL-3,

Odessa I. I. Mechnikov National University,

Odessa, 65026, Ukraine

Ph. /Fax: +38(0482)23-34-61, Ph.: +38(048)726-63-56

OJiechKHii HAIIOHATTBHUN YHIBEPCUTET
imeni I. I. MeunukoBa

CEHCOPHA EJIEKTPOHIKA
I MIKPOCUCTEMHI
TEXHOJ10r1

Ne 2 « 2006

Haykoeo-mexuilmuﬁ HCYPHA
Buxoauts 4 pa3u Ha pik

YK 681.586

3acHoBHUK OjiechbKUi HALlIOHAIBHUI YHIBEPCUTET
imeni . I. MeunnkoBa

CaigonTso npo JiepkaBHy peectpaiiito KB Ne 8131

JKypHuai Bxoauts 110 niepeniky ¢paxoBux Bunanb BAK
Vkpainu 3 Gpi3uko-MaTeMaTUIHUX
Ta TEXHIYHUX HAYK

Kypnain pedepyerncs PXK “Ixepeno”
1 BIHITI (Pocist)

l'onoBHuuit pegaktop Cvunruna B. A.
3acTynHuk ronoBHoro pexakrtopa Jlenix . I

Pepgaxkuiina xoJjerig:

Banaban A. I1. — (Opneca, YkpaiHa,
8I0N0BI0AIbHULL CeKpemap)
baoncokuit I. B. — (Kuis, Ykpaina)
Bepouubkuii B. I'. — (KuiB, Ykpaina)
T'apwka E. Il. — (BinbHioc, JIutsa)
TI'yasee FO. B. — (Mocksa, Pocis)
Typaciii A. M. — (Kuis, Ykpaina)
Jl’Amixo A. — (Pum, Itais)
Kanawnuxos O. M. — (Benuka bpuranisi)
Koswcemsako B. Il. — (Binnwuis, Yxpaina)
Kpywkxin €. J]. — (InniuiBebk, YKpaina)
Kpymosepues C. A. — (3enenorpa, Pocis)
Kypmawos I1. /]. — (Opneca, Ykpaina)
JIumoguenko B. I'. — (KuiB, Ykpaina)
Mauynin B. @. — (Kuis, Ykpaina)
Moxkpuyskuii B. A. — (Opneca, Ykpaina)
Hazapenko A. @. — (Opneca, Yxpaina)
Heizéecmnuii I. I'. — (HoBocubipebk, Pocist)
Hokymmuiii C. I. — (Opneca, Ykpaina)
ITmawenxo O. O. — (Opeca, Ykpaina)
Papenxo I. M. — (YepHnisii, Ykpaina)
Patdomszoe /. /]. — (Oneca, Ykpaina)
Cmapodyo M. @. — (Kuis, Ykpaina)
Cmaxipa H. M. — (JIbBiB, YKpaiHa)
Tpemsax O. B. — (KuiB, Yxpaina)
Yeupyx B. Il. — (KuiB, Ykpaina)

Bunaerncs 3a pimennsim Buenoi paan Onecbkoro
HAI[IOHAJTLHOT'O YHIBEPCUTETY

imeni I. I. Meunukosa

ITpomoxon Ne 11 6i0 6 aunms 20006 p.

Anpeca pempakiii:
Byn. JABopsiHCHKA, 2, HIJI-3,
OqiechKUii HAIIOHATTBHUN YHIBEPCUTET

imeHi I. I. MeunukoBa, Oneca, 65026, YkpaiHa.
Ten. /Daxc: +38(0482)23-34-61, Tesn.: +38(048)726-63-56

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

© OHY imeni 1. I. Meunuxkosa, 2006



Sensor Electronics and Microsystem Technologies. 2/2006

3MICT

CONTENTS

®i3nyHi, XiMivHi Ta iHIIi IBHIA, HA OCHOBI AKNX
MOKYTb OyTH CTBOPEHi ceHcopu

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

S.D.Lin, C.P.Lee, V.V.Ilchenko, V.V.Marin,

M. V.Shkil, A.A.Buyanin, K. Y. Panarin, O.V. Tretyak
INVESTIGATION OF NEGATIVE DIFFERENTIAL
CAPACITANCE-VOLTAGE DEPENDENCES OF
SHOTTKY DIODE STRUCTURES WITH

GaAS/INAS QDS .o 3

A.0. Jlpyaicunin, 11 Map amosa,

L.T. Koeym, FO.M.Xoeepro

JOCTIKEHHA HU3bKOTEMITEPATYPHUX
XAPAKTEPUCTHUK IIAPIB ITOJIKPEMHIIO HA
[3OJIATOPI 1A CTBOPEHHS CEHCOPIB
TEIJIOBUX I MEXAHIYHUX BEJIMYKH ............ 10

IIpoexTyBaHHs i MaTeMaTHYHe MO/IeTIOBAHHSA
CEeHCOPIB.
Sensors design and mathematical modeling

A.V. Glushkov, V.N.Khokhlov, Yu. Ya. Bunyakova,
A.A.Svinarenko, T.V.Solonko

SENSING THE CORRELATION BETWEEN
ATMOSPHERIC TELECONNECTION PATTERNS
AND SEA ICE EXTENT: MICROS TECHNOLOGY
“GEOMATH ..o 16

OnTuyHi, onToe/IeKTPOHHI i pagiauiiini ceHcopu
Optical and optoelectronic and radiation sensors

A.V.Glushkov, E.P.Gurnitskaya,

D.A.Korchevsky and A.V.Loboda

SENSING THE OPTIMAL PLASMA PARAMETERS
FOR X-RAY LASING: DEBYE SHIELDING
APPROACH CALCULATION OF ELECTRON-
COLLISION EXCITATION CROSS-SECTIONS FOR
PLASMATONS ..., 20

E.P.Gurnitskaya, O. Yu.Khetselius

SENSING THE HYPERFINE STRUCTURE AND
NUCLEAR QUADRUPOLE MOMENT FOR
RADIUM ..ooviiriess s 25

Marepianu /151 ceHcopiB
Sensor materials

A.N. Korolev, N.K. Plugotarenko, V.V. Petrov,

T.N. Nazarova, T.V.Semenistaya

INFLUENCE OF PROCESSING METHODS ON THE
SURFACE MORFOLOGY OF THE SiO (SnO,)
FILMS FOR GAS SENSORS APPLICATIONS......... 30

C.B. Tpyxanos, U.0. Tposanuyx,

A.B. Tpyxanos, H. Szymczak
MATHUTOCOITPOTUBJIEHME A-KATUOH-
VIOPAJOYEHHBIX MAHTAHUTOB B OBJIACTU
KOMHATHBIX TEMITEPATYP.......covvvirriinn. 35

B.C Kybaanoscxuii, FO.K. Hupckuii, A.B. Bepesosckas
STAHOJTAMWHOBBIE KOMIUIEKCBI 3-D
METAJUIOB KAK ITPEKYPCOPBI
SJIEKTPOKATAJIM3ATOPOB JIJ1A
KUCJIOPOAHBIX CEHCOPOB...........ccocvvvrirriinnn. 4

Cencopu Ta indopmaniiini cucremu
Sensors and information systems

C. B.IInaxcun, JI. M.Ilozopenas, . U.Coxonogckuil
OU3MYECKHUE OCHOBLI IIOCTPOEHNM A
BBICTPOAEMCTBYIOILX MTHOOPMALIMOHHO-
VIIPABJIAIOIINX CUCTEM HA BA3E
SJIEKTPUYECKN AKTUBHBIX
TTOJIYITPOBOAHUKOB...........cooveveeeeeeeecceiea 47

B.A. Bonmenxos
[TPUHLMIIBI OBPABOTKU NHOOPMALIMU B
[TPOCTPAHCTBEHHO PACITPEJAEJTEHHBIX

CETAX AKYCTUYECKUX CEHCOPOB................. 59
OTJISAJI TTYBJIKALIIN )KYPHAITY IEEE SENSORS

JOURNAL No2 3A 2006 PIK .......oovvovvierinirrerircris 64
BUMOTY JI0 ODOPMJIEHHA CTATEN ............... 4



DISNYHHI, XIMIYHI TA IHWI 9BULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPH

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

PACS numbers: 85.35.Be, 73.22. —f
VK 621.317; 538.9

INVESTIGATION OF NEGATIVE DIFFERENTIAL CAPACITANCE-
VOLTAGE DEPENDENCES OF SHOTTKY DIODE STRUCTURES
WITH GAAS/INAS QDS

S. D. Lin', C. P. Lee’, V. V. lichenko? V. V. Marin?, M. V. Shkil’,
A. A. Buyanin®, K. Y. Panarin’, O. V. Tretyak?

'Department of Electronics Engineering, National Chiao-Tung University,
1001 Ta Hsueh Road, Hsinchu, Taiwan, R.O.C.
2Faculty of Radiophysics of Kiev Taras Shevchenko University, 64 Volodymyrskaya street,
Kiev, Ukraine. Tel.: +38-044-209-44-90 E-mail: ilch@uninet.kiev.ua

Summary

INVESTIGATION OF NEGATIVE DIFFERENTIAL CAPACITANCE-VOLTAGE DEPENDENCES
OF SHOTTKY DIODE STRUCTURES WITH GAAS/INAS QDS

S. D. Lin, C. P. Lee, V. V. Ilichenko, V. V. Marin, M. V. Shkil,
A. A. Buyanin, K. Y. Panarin, O. V. Tretyak

Capacitance-voltage investigations were made on Schottky diodes with embedded
GaAs/InAs quantum dots and quantum wells. An effect of the negative differential
capacitance(NDC) was clear observed. Numerical modeling of the C-V dependences was carried
out with temperature and concentration of QDs as parameters. Energy structure of the investi-
gated samples was examined by deep level transient spectroscopy(DLTS). It was shown that the
proposed model is in good agreement with experiment and describes well the NDC effect.

Key-Words: Quantum dot, quantum well, negative differential capacitance, DLTS.
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AHoTauisn

JOCTI)KEHHSA BOJbT-®APATHUX 3AJEKHOCTEN, IO MAIOTH HETATUBHY
JAUOEPEHUIAJBHY €EMHICTD, AIOAIB IHOTTKI 3 GAAS/INAS KBAHTOBUMU TOUYKAMMU

C. /1. Jlin, C. I1. JIi, B. B. Lnvuenko, B. B. Mapin, M. B. Ilxins,
A. A. Bysanin, K. IO. Ilanapin, O. B. Tpemsax

Bonbt-apamni gocmipkenns npopoaunucs Ha miogax LlorTki 3 GaAs/InAs KBAHTOBUMH
TOYKAMU Ta KBAHTOBUMH SIMaMU. EKCIIEpUMEHTAIILHO CITOCTepiraBcs epekT HeraTUBHOI Tudepe-
HiaabpHo1 eMHOCTI(H/IE). EHepreTnuna KapTUHA CTPYKTYpP JAOCHIKyBajiacs 3a JIOTIOMOTOO
peltakcamiifHoi CeKTPOCKOIii TIMOOKUX piBHIB. Byllo mpoBejaeHO YuceTbHE MOJICITIOBAHHS
BOJIBT-(hapaHUX 3aJICKHOCTEH, JIe TapaMeTpaMu OyJIu TeMIlepaTypa Ta KOHIIEHTpAIlisl KBAHTO-
BUX TOYOK, 110 omnncye edekT HJIE Ta modpe criiBagae 3 eKCriepuMEHTAIbHUMU PE3yJIbTaTAMH.

Kurouosi cioa: KBaHToBa TOuka, KBAaHTOBA sfMa, HeEraTUBHA Au(epeHliaJbHa €MHICTb,
PCTP.

AHHOTAILUA

WCCJIEJOBAHUE BOJIbT-®APATHBIX 3BABUCUMOCTEN C HETATUBHON
JUPPEPEHIUAJBHOW EMKOCTBIO TUOJ0B IIOTTKU C GAAS/INAS
KBAHTOBBIMU TOYKAMU

C. JI. Jlun, C. I1. JIu, B. B. Havuenxo, B. B. Mapun, H. B. IIxune,
A. A. Byanun, K. IO. Ilanapun, O. B. Tpemsak

BonbT-hapanasie ucciemoBanus npopoawianch Ha auoaax Hlortku ¢ GaAs/InAs KBaHTOBBI-
MU TOYKaMH M KBAHTOBBIMH siMaMH. Ha sKcrieprMeHTaIbHBIX 3aBUCUMOCTSIX HaOromancs 3¢-
ekt HeraTuBHO# muddepennmnanbaoit eMmkoctTu(H/IE). DHepreTuueckas kKapTuHa CTPYKTYp HUC-
CIIEZIOBAJIACH C TTOMOIIIBIO pelaKCaIlMOHHOM CIIEKTPOCKOIINH ITyOOKHUX ypOoBHEH. bbliio mpoBee-
HO YHCJICHHOE MOJICIIMPOBAHUE BOJIbT-(apaHbIX 3aBUCUMOCTEH, KOTOpOE OMHUCHIBACT 3(PPeKT
HJIE u xopoI1io coBmaaeT ¢ 3KCIepuMEHTAIbHBIMUA Pe3yJIbTaTaMHU.

KmoueBbie ciioBa: KBaHTOBast TOuka, KBAaHTOBas sMa, HeraTUBHAS JuddepeHIuanpHas eM-
kocTth, PCI'Y.
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YK 621.315.592

JOCIIIDKEHHS HU3bKOTEMITEPATYPHUX XAPAKTEPUCTHUK
IHTAPIB ITOJIIKPEMHIIO HA 130JATOPI IJIA CTBOPEHHSA
CEHCOPIB TEIIVIOBUX I MEXAHIYHUX BEJINMYUH
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

A. O. JIpyscunin, 1. H. Map’amosa, I. T. Kozym, FO. M. Xogepko

Hanionanpuuii yaiBepcuteT “JIpBiBchbKa mojitexnika”, HAL” Kpucran”,
Byi.KoTaspescbkoro, 1, JIsBiB, 79013, Ten.(032)2582397, e-mail: druzh@polynet.lviv.ua

AHoTauis

JOCIIIKEHHSA HU3bKOTEMIIEPATYPHUX XAPAKTEPUCTHUK IIAPIB ITOJIKPEMHIIO
HA 130JIITOPI AJ1s1 CTBOPEHHS CEHCOPIB TEIIJIOBUX I MEXAHIYHUX BEJIWUYHNH

A. O. Tpyacunin, I. H. Map’amosa, I. T. Kozym, FO. M. Xosepko

JlocmimkeHo BIIaCTHBOCTI IIapiB MOJIIKPEMHIIO Ha 130JIITOPI, HEPEKPUCTATI30BAHUX Ta IICIISA
JIa3epHOI peKpHCTalli3allii, JeropaHuX 00poM, B TeMIiepaTypHomy aiana3oHi 4,2-300K 1 B cuiib-
HUX MarHiTHUX moJisx g0 14T. TIpoBoauInCh BUMIPIOBAHHS TEMIIEPATyPHOI 3aJIKHOCTI OMOPY
HEPEKPHUCTAIII30BAHUX 1 PEKPUCTAJII30BaHMUX MIAPIB ITOJIKPEMHIIO 3 PI3HOK KOHIICHTPAIIIE€ HO-
ciiB Bix 3-10"7cm mo 1,7-10%cm3, m’e300m0py peKPUCTATI30BAHUX IAPIB 3 KOHLIEHTPALIIEIO HOCI-
iB 4,8-10"%cm> 1 1,7-10%%cm B inTepBam Temiepatyp 4,2-300K, a Takok MarHiToomopy BCiX J0-
CITIKYBaHUX 3pa3KiB IIPH I'ellieBUX TeMIlepatypax. BusHaueHo KOHIICHTpallii HOCIiB 3apsiay Ima-
PIB IOJIKPEMHIIO Ha 130JITOP1, HPUAATHHUX I CTBOPEHHS CEHCOPIB TEMIIEpaTypH 1 I’ €30pe3uc-
TUBHUX CEHCOPIB MEXaHIUHUX BEIIMYWH, IIpAle3JaTHUX IIPU KPIOTEHHUX TEMIIepaTypax i B CHUIIb-
HUX MarHITHUX MTOJISX.

KurouoBi ci1oBa: mapu moiKpeMHiIo Ha 130JITOpI, JIa3epHa PeKpUCTaIi3allis, KPIOTeHHI TeM-
nepaTypH, IT €3001ip, MATHITOOTIP, CEHCOPH TEMITEPATYPH 1 MEXaHIYHUX BEJIMYUH.

Summary

STUDY OF POLYSILICON-ON-INSULATOR LAYERS LOW-TEMPERATURE
CHARACTERISTICS TO CREATE TEMPERATURE AND MECHANICAL SENSORS

A. A. Druzhinin, I. I. Maryamova, I. T. Kogut, Yu. N. Khoverko

The properties of boron doped polysilicon-on-insulator layers, unrecrystallized and after laser
recrystallization, in the temperature range 4.2-300K and in high magnetic fields up to 14T were
studied. Temperature dependencies of resistance for unrecrystallized and recrystallized polysili-
con layers with different carrier concentration from 3-107cm= 1o 1.7-10%cm, piezoresistance of
recrystallized layers with carrier concentration 4.8-10'8¢m 1 1.7-10%%cMm as well as the magnetore-
sistance of all studied layers at liquid helium temperatures were measured. There were deter-
mined carrier concentrations of polysilicon-on-insulator layers sutiable to create on their basis
the temperature sensors and piezoresistive mechanical sensors, operating at cryogenic tempera-
tures and in high magnetic fields.

Key words: polysilicon-on-insulator layers, laser recrystallization, cryogenic temperatures,
piezoresistance, magnetoresistance, temperature and mechanical sensors.



AHHOTAIUA

NCCIEJOBAHUE HNU3KOTEMIIEPATYPHBIX XAPAKTEPUCTUK CJIOEB
INOJIMKPEMHUMS HA NU30JIATOPE UIAA CO3JAHUSI CEHCOPOB TEIIJIOBBIX
N MEXAHMYECKUX BEJIWNYUH

A. A. Ipyscunun, H. H. Mapoamosa, H. T. Kozym, IO. H. Xosepxo

HccnenoBaHo CBOMCTBA CITOEB MOJTUKPEMHUS HA U30JIATOPE, HEPEKPUCTATUTM30BAHBIX U MOC-
JIe JIAa3epHOM peKpUCTAIUIM3AIUH, JIETUPOBAHBIX OOPOM, B TeMrepaTypHoM auanazone 4,2-300K
Y B CIJIBHBIX MATHUTHBIX TOJISIX 10 14T. IIpoBOaMINCh M3MEpeHHs TEMIIEpaTypPHON 3aBUCHMOC-
TH COTIPOTUBIICHUS HEPEKPUCTATNTM30BAHBIX U PEKPHUCTAILNTN30BAHBIX CIIOEB IMMOJIMKPEMHHUS C pas-
HOM KOoHIeHTpanuei Hocuteneir ot 3-107cm™ 1o 1,7-10%cMm™, m°e30CONPOTUBIICHUST PEKPHUCTAIT-
JIM30BAHBIX CIIOEB C KOHIIeHTpalmeit Hocureneit 4,8-10%cm> u 1,7-10%cm B nHTEpBase Temmepa-
Typ 4,2-300K, a Taxxe MarHMTOCONPOTUBIIEHUSI BCEX MCCIEIOBAHBIX O0OPA3L0OB MPH Te€INEBBIX
temriepatypax. OnpeneneHo KOHIEHTPAIIMM HOCUTENEH 3apsiaa CJI0eB MOTUKPEMHUS HA U30JIs-
TOpe, MPUTOIHBIX JIJIsI CO3/ITAHMS CEHCOPOB TEMITEPATYPBI M Tb€30PE3UCTUBHBIX CEHCOPOB MeXa-
HUYECKUX BEIIMUMH, paOOTOCIIOCOOHBIX MPU KPUOTEHHBIX TEMIIEpaTypax M B CHIIBHBIX MAarHUT-
HBIX TTOJISIX.

KiroueBble ciioBa: ciiou IIOJIMKPEMHUS HAa HU3O0JIATOPEC, Ja3€pHasd pCKpUCTAJIIIN3allusd, KPpHUO-
T'CHHBIC TEMIICPATYPbI, IBE3OCOIIPOTUBICHNUC, MATHUTOCOIIPOTUBJICHUE, CCHCOPBI TCMIICPATYPbI
n MEXaHHUYCCKUX BCIIMYMH.
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NMPOEKTYBAHHA | MATEMATWYHE MOAE/NIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

PACS 64.60.A+82.70.R
YK 530.182, 510.42

SENSING THE CORRELATION BETWEEN ATMOSPHERIC
TELECONNECTION PATTERNS AND SEA ICE EXTENT:
MICROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova,
A. A. Svinarenko, T. V. Solonko

Odessa State Evironmental University, Odessa, Ukraine

Abstract

SENSING THE CORRELATION BETWEEN ATMOSPHERIC TELECONNECTION PATTERNS
AND SEA ICE EXTENT: MICROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, Yu. Ya. Bunyakova, A. A. Svinarenko, T. V. Solonko

It is carried out the micros computer data processing technology for sensing the correlation
between atmospheric teleconnection pattern and sea ice extent, based on the using of observation
data and the joint wavelet analysis PC programs complex “GeoMath”.

Key words: micros computer technology “GeoMath”, wavelet analysis , sensing corelation,
teleconnection patterns, ice extent.

Pesrome

JETEKTYBAHHS KOPEJALII MI)K ATMOC®EPHUMMU TEJNEKOHHEKILIMTHUMU
ITATTEPHAMM TA JIbAOBUMHU YMOBAMM: MIKPOC TEXHOJIOI'TA “GEOMATH”

O. B. I'nywikos, B. M. Xoxnoe, IO. A. Bynakosa, A. A. Ceéunapenxo, T. B. Cononko

Po3po061eHO MIKPOC TEXHOJIOTH0 00pOOKH TaHHUX 1 ACTEKTYBaHHS KOPEIIALIl Mi>k aTMOochep-
HUMHU TEJIICKOHHEKIIMHUMH MAaTTEPHAMHU Ta BEJIMYMHOK MOPCHKOTO JIbOJOBOIO IMOKPHUTTS, sSKa
0a3yeThCsl HA BUKOPUCTAHHI JaHHUX criocTepekeHb Ta [1K xoMIuiekcy mporpaM BeiBIIeT aHaTi-
3y “GeoMath”.

KurouoBi ciioBa: mikpoc texHosoris “GeoMath”, BeiiBiieT aHami3, I1eTeKTYBAHHS KOPEISIIii,
TEJICKOHHEKIIIHI MaTTepHH, JIbOIOBI YMOBH.



Pe3rome

JETEKTUPOBAHUME KOPEJIVIALINN MEXKIY ATMOC®EPHBIMU
TEJEKOHHEKLIMOHHBIMU ITATTEPHAMMU U JIEAOBBIMHU Y CJIOBUSMMNA:
MUKPOC TEXHOJIOTUS “GEOMATH”

A. B. I'nywxos, B. H. Xoxnos, IO. A. bynaxoea, A. A. Céunapenxo, T. B. Cononko

Pazpaborana MUKpOC TeXHOJIOTUS 0O0PabOTKU JaHHBIX U JIETEKTUPOBAHUS KOPEJUISAIINU MEXK-
Jy aTMOC(hEPHBIMU TEJICKOHHEKIIMOHHBIMU MATTEPHAMH U BEJTMUYMHONW MOPCKOTO JICIOBOTO IT0-
KpuTHus, 6a3upyromiasicss Ha UCIOIL30BaHNU JaHHBIX HaOmonennit u [1K kommiekce mporpamm
BaliBIIeT aHanm3a “GeoMath”.

KimoueBble ciioBa: Mukpoc TexHonorus “GeoMath”, BaiiBiieT aHanmu3, IeTEKTUPOBAHUE KO-
PEIUIALINN, TeJICKOHHEKITMOHHBIC ITaTTEPHBI, JICITOBBIC YCIIOBUS.
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ONTWYHI, ONTOENEKTPOHHI | PAOJIALIVHI CEHCOPWU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

PACS 32.80.Rm; 05.45.+b;
YK 539.184, 539.186

SENSING THE OPTIMAL PLASMA PARAMETERS FOR X-RAY
LASING: DEBYE SHIELDING APPROACH CALCULATION OF
ELECTRON-COLLISION EXCITATION CROSS-SECTIONS
FOR PLASMA IONS

A. V. Glushkov, E. P. Gurnitskaya, D. A. Korchevsky and A. V. Loboda

Oddesa National Polytechnical University, Odessa

Summary

SENSING THE OPTIMAL PLASMA PARAMETERS FOR X-RAY LASING: CALCULAION OF
ELECTRON-COLLISION STRENGTHS FOR AR-LIKE PLASMA

A. V. Glushkov, E. P. Gurnitskaya, D. A. Korchevsky and A. V. Loboda

A new high-accuracy theoretical spectroscopy scheme is used for sensing the laser plasma
parameters. Within the uniform energy approach, it is carried out debye shileding approach cal-
culation of cross-sections of electron-collisional excitation for ions of Ba in Ar-plasma.

Key words: sensing plasma parameters, debye shileding approach, electron-collisional excita-
tion cross-section

Pe3rome

JETEKTYBAHHS ONITUMAJBHUX ITAPAMETPIB IJIA3MMU J1JI PEAJI3ALIIT
JABEPHOI'O E®EKTY Y PEHTTEHIBCbKOMY JIAITA30OHI: PO3PAXYHOK CHJI
EJJEKTPOHHUX 3ITKHEHD JJISl AR-TIOJIIBHOT IJIA3MUA

O. B. I'nywxos, E. Il. I'ypuuyska, /1. O. Kopuescokuii, A. B. Jlodooa

HoBa TeopeTnuHa cxema BUKOPHCTAaHA Y 3314l IETCKTYBAHHS [TapaMeTPiB JIa3epHOI TIa3MH.
Briepinie oTpuMaHi aHi Ipo Mepepi3n eJIeKTPOHHOT O 30y IKEHHS 3a PaXyHOK 31TKHEHb JIJISI 10HIB
Ba B aproHoBiii riiazMi 3 BUKOPUCTAHHSIM HAOJIMKEHHS 160a€BCBHOTO eKPaHIOBAHHS.

Kuro4oBi cioBa: 1eTeKTyBaHHS MMapaMeTpiB IUTa3MH, HAOMMKEHHS 1e0a€BCHHOTO €KpaHIO-
BaHHS , TIepepi3 30y/UKEHHs 32 PaXyHOK €JIEKTPOHHHX 31TKHEHb



Pe3rome

JETEKTUPOBAHUME OIITUMAJIBHBIX TIAPAMETPOB I1JIA3MBI V11 PEAJIN3ALINN
JABEPHOTI'O D®®EKTA B PEHTTEHOBCKOM AUAITA3OHE: PACHET CHNJI
SJIEKTPOHHBIX CTOJKHOBEHUI JIJI AR-ITIOJOBHOM TTIJIA3MBI

A. B. I'nywixos, E. I1. I'ypuuukas, /]. A. Kopuesckuit, A. B. Jlo6ooa

HogBas Teopernueckas cxeMa UCIOIb30BaHA B 3a/1aUe IETEKTUPOBAHUS M TUATHOCTUKH Tapa-
MCTPOB nasepHoﬁ IIJIa3MBI. BHCpBI)IC MMOJIYUYCHBI JaHHBIE O CCUCHUAX JJICKTPOHHO-CTOJIKHOBHU-
TEIIbHOTO BO30YXIeHUS I MOHOB Ba B aproHOBOM M1a3Me ¢ UCIIOJIb30BaHUEM TTPUOITHKEHUS
J1e0aeBCKOr0 3KPAHUPOBAHUS.

KiroueBrbie ciioBa: ACTCKTUPOBAHUC ITapaMETPOB IJIa3MBbI, HpI/I6J'II/I}KCHI/Ie Z[€6aCBCKOFO SKpa-
HUPOBaHUA, CCUCHUC 3JICKTPOH-CTOJIKHOBUTCIBHOI'O BO36y>KZ[6HI/I$I.
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PACS 32.15Rm;
VJIK 539.184

SENSING THE HYPERFINE STRUCTURE AND NUCLEAR
QUADRUPOLE MOMENT FOR RADIUM

E. P. Gurnitskaya, O. Yu. Khetselius

Odessa National Polytechnical University, Odessa

Abstract

SENSING THE HYPERFINE STRUCTURE AND NUCLEAR QUADRUPOLE MOMENT
FOR RADIUM

E. P. Gurnitskaya, O. Yu. Khetselius

It has been carried out sensing and estimating the hyperfine structure parameters and nuclear
quadrupole moment of the radium on the basis of gauge-invariant QED perturbation theory
with an account of correlation effects

Key words: sensing and estimate, hyperfine structure, nuclear quadrupole moment, radium

AHoTanis

JETEKTYBAHHS CYIIEPTOHKOI CTPYKTYPU I BU3HAYEHHS SI/IEPHOI'O
KBAJPYIIOJBbHOI'O MOMEHTY [JIS1 PAAIA

O. II. I'ypuuyska, O. IO. Xeuyeniyc

BukoHaHO JIeTeKTYBaHHs Ta OIIHKA IMapaMeTpiB CYNEPTOHKOI CTPYKTYPHU Ta SZIEPHOTO KBajl-
PYIIOJIBHOIO MOMEHTY JIJIs pajisl Ha IijacTaBi kaimbopoBouHo-iHBapianTHOI KE/I Teopii 30ypeHb 3
ypaxyBaHHSIM KOPEISIIMHUX eEeKTiB.

Kuro4oBi ci10Ba: 1eTEKTyBaHHS Ta OIIHKA, CYIIEPTOHKA CTPYKTYpa, SACPHUNA KBAIPYTIOIbHUIMA
MOMEHT, pasiit

AHHOTALUA

JETEKTPOBAHUE CBEPXTOHKO¥ CTPYKTYPBI Y OTIPEJEJIEHUE AJIEPHOI'O
KBAAPYITIOJIBbHOI'O MOMEHTA JUIA PAAUSA

E. II. I'ypuuuyxasa, O. IO. Xeyenuc

BeInoTHeHO AETEeKTHPOBAHUE M OIIEHKA IMapaMeTPOB CBEPXTOHKON CTPYKTYPHI U SIEPHOTO
KBaJIPYMOJIbHOTO MOMEHTA JUIsl paans HA OCHOBE KaimOpoBouHO-uHBapruantHoii K3/I Teopun
BO3MYIIEHUH C YU€TOM KOPPEISLIUOHHBIX 3(h(HEeKTOB.

KmioueBble cioBa: 1eTEeKTUPOBAHUE U OLIEHKA, CBEPXTOHKAS CTPYKTypa, SAEPHBIN KBaJapy-
MMOJIbHBIA MOMEHT, paJIui
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MATEPIAJIN 0714 CEHCOPIB

SENSOR MATERIALS

UDC 539.217.5:546.28

INFLUENCE OF PROCESSING METHODS ON THE SURFACE
MORFOLOGY OF THE SiO,(SnO,) FILMS FOR GAS
SENSORS APPLICATIONS
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

A. N. Korolev, N. K. Plugotarenko, V. V. Petrov,
T. N. Nazarova, T. V. Semenistaya

Taganrog State University of Radioengineering, 2, Checkov Street, room 214, 347928,
Taganrog, Rostov region, Russia. Tel. +7 (8634) 37-16-24. Fax. +7 (8634) 371-635
Email:vvpetrov@fib.tsure.ru, nazarova@hotmail.ru

Annotation

INFLUENCE OF PROCESSING METHODS ON THE SURFACE MORFOLOGY
OF THE SiO,(SnO,) FILMS FOR GAS SENSORS APPLICATIONS

A. N. Korolev, N. K. Plugotarenko, V. V. Petrov, T. N. Nazarova, T. V. Semenistaya

The analysis of the SiO (SnO,) film surface morphology was made. Influence of the aging
process parameters on microstructure and surface morphology of the films, deposited from the
investigated solutions, for gas sensor applications was shown. The process of film structure form-
ing was studied from the point of self-organization theory.

Key words: sol-gel method, thin film, surface morphology, self-organization theory

Anomauis

BIIIMB TEXHOJIOI'TYHUX PEKUMIB HA MOP®OJIOITIO
IOBEPXHI ILTIBOK CKJIAZLY SiO,(SnO,)

A. N. Korolev, N. K. Plugotarenko, V. V. Petrov, T. N. Nazarova, T. V. Semenistaya

IIpoBeneHo anaiiz MOp¢oI0rii TOBEPXHI IUTIBOK CKIIATy SiOX(SnOy). IToka3aHo BIuIuB mapa-
METPiB J03piBaHHS BUXIIHUX INTIBKOYTBOPIOIOUMX PO3UYHHIB HA MIKPOCTPYKTYpPY Ta Mopdoio-
riro moBepxHi. BuBueHo npomnecu (hopMyBaHHS CTPYKTYPH INTIBOK 3 ITO3UIIII Teopii caMoopraHi-
3arii.

Kuro4oBi ci1oBa: 3051b-relib METO/I, TOHKA TUTIBKA, MOP(QOJIIOTis MOBEPXHIi, TEOPis cAaMOOpraHi-
3a1ii



AHHOTALUA

BJIMAHUE TEXHOJOTI'NMYECKUX PEXKUMOB HA MOP®OJIOT IO TIOBEPXHOCTH
TUIEHOK COCTABA SiO(SnO,)

ITpoBeneH anaau3 MOpP(GOJIOTUU MOBEPXHOCTH TUICHOK COCTaBa SiOX(SnOy). IMoxazano Bius-
HUE TapaMeTPOB CO3PEBAHMS UCXOIHBIX IIJIEHKOOOPA3YIOUIUX PACTBOPOB HA MUKPOCTPYKTYPY U
MOP(hOIOTHIO TOBEPXHOCTU. M3ydeHbI mpo1iecchl GOPMUPOBAHUS CTPYKTYPHI ITICHOK C TTO3UIIUN
TEOPUU CAMOOPTAHU3AIINH.

KiroueBble cj10Ba: 30J1b-Tellb METO/J, TOHKasd IIJICHKA, MOp(l)OJ'IOFI/ISI IMOBCPXHOCTHU, TCOPUA Ca-
MOOpPIraHHU3aluu
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YAK 537.622 : 548 : 546.714-383

MATHUTOCOITPOTUBJEHUE A-KATUOH-YITOPAJOYEHHbBIX
MAHI'AHUTOB B OBJIACTU KOMHATHBIX TEMITEPATYP
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

C. B. Tpyxanoé’, H. O. Tpoanuyx', A. B. Tpyxanoé’, H. Szymczak’

'O0BeIMHEHHBIN MHCTUTYT (pU3UKK TBepaoro Tena u noxynposogaukoB HAH benapycu,
220072 MuHnck, yin. I1. Bposku 17, Peciyonuka bemapyce, (e-mail : truhanov@ifttp.bas-net.by)
2Butebckuit I'ocymaperBennbiii YuusepcuteT um. [1.M. Maieposa, 210036 Butebck,
MockoBckuii mip. 33, Pecriy6iuka benapych
Institute of Physics, PAS, 02-668 Warsaw, Lotnikov str. 32/46, Poland

AHHOTALUA

MATHUTOCOIIPOTUBIIEHUE A-KATUOH-YIIOPAJOYEHHBIX MAHI'AHUTOB
B OBJJIACT KOMHATHBIX TEMIIEPATYP

C. B. Tpyxanos, H. O. Tpoanuyk, A. B. Tpyxanos, H. Szymczak

MeTto10M ABYXCTYNEHYATOIrO CUHTE3a MOJIyYeHbl A-KaTHOH-YNOPSAOYEHHbIE MAHTAHUTHI
Pr BaMn,O, . Iiccie1oBaHbl UX XUMUYECKUI COCTAB, KPUCTAJUIMYECKAS CTPYKTYPa, MATHUTHBIE U
MarHUTOTPAHCIIOPTHBIE cBOMcTBA. OOHAPYKEHO, UTO (PU3MUECKUE CBOMCTBA A-KAaTHOH-YIOPSI-
JIOYEHHBIX MAHTAaHUTOB Pr BaMn,O, 3HAYMTENBHO OTIMYAIOTCS OT CBOWCTB A-KaTHOH-Pa3yIlo-
PSIOUCHHBIX Pr, 5, Ba, ;,MnO,, N CHIIBHO 3aBHCST OT CTEIICHH yHOPSIOYCHUs] KATHOHOB Pr’* u
Ba’* . Tax, A-kaTHMOH-pa3ynopsAOYeHHBbI oOpasel XapakTepusyercs KybOuuecKoil
(SG = Pm3m) a5eMeHTAPHOI SIYeHKOiL, B TO BPeMs KaK A-KaTHOH-YIOPSIOUCHHBINH XapaKTepH-
3yercs TeTparoHanabHoOu ( SG = P4/mmm ) sueiikoii. KaTMOHHBIE COCTOSIHUS B UCCIIEAyEeMOM CHC-
TeMe SIBIIAIOTCS 00paTUMbIMU. KaTHOH-yOPSA0UEHHOE COCTOSIHUE CTAOUIIBHO I10CIIE TEPMOO00O-
paboTku Ha Bozayxe 1o 1300 °C. YnopsigoueHre KaTHOHOB IMTPUBOANT K 3HAYUTEIILHOMY YBEJIH-
YEeHMIO KPUTHUYECKUX TeMnepaTyp (pa3oBeix nepexoaos. Tak, o6pasen Pr BaMn,O, ¢ MaKCUMalb-
HOH CTENEHbIo NopsaKa apisgercs “meramiom” Huxke T, ~ 311 K, B To Bpems Kak [UIsl IIOJIHOC-
TBIO pasynopsaoueHHoro oopasua T, nocruraer nump ~ 137 K. Uyt Hmxe T, Bce 00pasubl
JIEMOHCTPUPYIOT NTUK MAarHUTOCONPOTUBIIEHUS, KOTOPBIN cocTaisieT ~ 10 % u ~ 65 % B nomne
9 3D TS TIOJTHOCTHIO YITOPSIOUYSHHOTO W HEYITOPSJOYEHHOTO 00pa3IioB, COOTBETCTBEHHO. JTO
OYEeHb BA)KHOE KA4YECTBO, MUK MArHUTOCOMPOTUBJIEHUS B O0JACTH KOMHATHBIX TEMIIEpaTyp,
00yclTaBIMBaeT MOTEHIMATIBHYIO MMPAKTHYECKYIO 3HAUNMOCTh A-KaTHOH-YIOPSAOUYEHHBIX MaH-
ranutoB PrBaMn,O,. ITonyueHHbIe MATHUTHBIE MATEPUAIIBI MOTYT OBITh UCIIOJIB30BAHBI MIPU
pa3paboTKe TaTYMKOB MATHUTHOTO IOJIS, & TAK)KE B YCTPONUCTBAX XpAaHEHUSI MHPOPMAIIUH.

KiroueBrble ciioBa: I[BYXCTYHquaTbIﬁ CUHTEC3, YIOPAAOYCHUC KATUOHOB, MAHI'aHUTbI, MAI'HU-
TOCOIIPOTUBJICHHUE.
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AHoTauisn

MATHITOOIIIP A-KATIOH-BITOPAIKOBAHNX MAHI'"AHITIB
B OBJIACTI KIMHATHUX TEMIIEPATYP

C. B. Tpyxanos, H. O. Tpoanuyk, A. B. Tpyxanos, H. Szymczak

MeTomoM IBOCTYIIHYACTOTO CHHTE3y OTpHMaHi A-KaTiOH-BIOPSAIKOBAaHI MaHTaHITH
Pr BaMn,O, . JlocniikeHo iX XIMIYHMI CKJIaJ, KpUCTAJIIYHA CTPYKTYPa, MarHITHI Ta MarHiToTpa-
HCIIOPTHI BIIAaCTUBOCTI. BusiBiIeHO, 110 (hi3WYHI BIACTUBOCTI A-KaTiOH-BIIOPSIAKOBAHUX MaHTaHi-
TiB PrBaMn,O, 3Ha4YHO BiAPI3HAIOTHCS BijJ BIACTHUBOCTEH A-KaTiOH-pO3yHOPSINAKOBAHUX
Pr, 5, Ba, ,MnO;, i CUIIBHO 3a5IeKaTh BiJ CTYNEHIO BIIOPSAKYBAHHS KaTiOHIB Pr’* i Ba’" . Tax,
A-KaTiOH-pO3yNOPAIKOBAHUI 3pa30K XapaKTepu3yeTbcsa KyOiuHuM (SG = Pm3m) eneMeHTap-
HOIO KOMIPKOIO, Y TOH Uac K A-KaTHOH-BINOPSJIKOBAHUN XapaKTePU3YEThCS TETPArOHATBLHOIO
(SG = P4/ mmm ) KoMmipkoro. KaTioHHI cTaHM B IOCIIKYBaHIM cucTeMi € 3BopoTHUMH. KaTioH-
BIOPSAAKOBAHUI CTaH € CTAOITBHUM IIICIIS TepMO0OPpoOKH Ha moBiTpi 10 1300 °C. YnopsaakyBaH-
HSI KaTIOHIB IPU3BOAUTH JI0 3HAYHOI'O 301IbIIICHHS KPUTUYHUX TeMIIepaTyp (pa30BUX IIEPEXO/IiB.
Tax, 3pazok PrBaMn,O; 3 MAaKCUMaIbHUM CTYIIEHEM IOPAIKY € “MeTanmom” Hmkue T, ~ 311 K,
y TOHM 4ac sIK JUId IOBHICTIO PO3ynopsakoBaHoro 3paska T, mocsrae mume ~ 137 K. Tpoxu
mwkye T, BCl 3pa3ku JEMOHCTPYIOTH MK MArHITOONOPY, O CTAaHOBUTL ~ 10 % 1 ~ 65 % y moui
9 kE 1171 TOBHICTIO BIIOPSIIKOBAHOTO Ta HEYMOPSAKOBAHOTO 3pa3KiB BinmoBinHo. Lle gyxe Baxk-
JWBa SIKICTh, MK MAarHiTOOMOPY B 00JacTi KIMHATHUX TEMIIEPATypP, COPUUYNHSIE TTOTEHIIITHY
NPAKTUYHY 3HAYUMICTh A-KaTiOH-BIOPAAKOBaHMX MaHTraHiTiB PrBaMn,O,. OTpumani MarHiTHi
MaTepiaii MOXYTh OyTH BUKOPHUCTAHI MPH PO3POOI JATUYMKIB MATHITHOTO TOJISI, & TAKOXK Y
MPUCTPOSIX 30epiranus iHdopMarrii.

KutrouoBi cioBa: TBOCTYMIHYATUHN CHHTE3, BIOPSAKYBAHHS KATIOHIB, MAHTaHITH, MarHITOOIIIP.

Annotation

MAGNETORESISTANCE OF A-CATION-ORDERED MANGANITES
AT THE ROOM TEMPERATURES

S. V. Trukhanov, 1. O. Troyanchuk, A. V. Trukhanov, H. Szymczak

The A-cation-ordered manganites Pr BaMn,O, are obtained using two-step synthesis. Their
chemical composition, crystal structure, magnetic and magnetotransport properties are investi-
gated. It is revealed that the physical properties of the A-cation-ordered manganites Pr BaMn,O,
are considerably distinguished from ones of the A-cation-disordered Pr,s, Ba,;,MnO, and
strongly depend on the ordering degree of cations Pr** and Ba’*. So, A-cation-disordered sam-
ple is characterized by cubic (SG = Pm3m ) unit cell, while the A-cation-ordered one is character-
ized by tetragonal ( SG = P4/mmm ) cell. The cation states in this system are reversible. The cati-
on-ordered state is stable after the thermal treatment in air up to 1300 °C. The cation ordring
leads to considerable increase of the critical phase transition temperatures. So, the sample
Pr BaMn,O, with maximum ordering degree is “metal” below T, ~ 311 K, while for the com-
pletely disordered one T, reaches ~ 137 K. Slightly below T, all the samples display the magne-
toresistance peak, which is ~ 10 % and ~ 65 % in field of 9 kOe for the completely ordered and
disordered samples, respectively. This important feature, magnetoresistance peak at the room
temperatures, determined the potential practical significance of the A-cation-ordered mangan-
ites PrBaMn,O,. The obtained magnetic materials may be used for the elaboration of magnetic
field sensors as well as in devices of information storage.

Key words: Two-step synthesis, cation ordering, manganites, magnetoresistance.
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V]IK 541.138.3

9TAHOJIAMMWHOBBIE KOMIIJIEKCHI 3-D METAJIJIOB
KAK ITPEKYPCOPBI DJIEKTPOKATAJ/IM3ATOPOB
I KUCJIOPOAHBIX CEHCOPOB
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

B. C. Kyonanoeckuii, 1O. K. Ilupckuii, A. B. bepe3osckan

HWHcTuTyT 001IeH n Heopraundecko xumun uM. B.M.Bepaanckoro HAH Ykpaunsr,
npocn. akagemuka Ilamraauna, 32-34,03680, r.Kues-142, Ykpauna, kublanovsky@ionc.kar.net

AHHOTALUA

9TAHOJAMMHOBBIE KOMIIIEKCHI 3-D METAJIJIOB KAK ITPEKYPCOPBI
SJIEKTPOKATAIN3ATOPOB JJIsA KUCJIOPOJHBIX CEHCOPOB

B. C. Kyoaanoeckuii, 10. K. INupckuii, A. B. bepezosckasn

CUHTE3UPOBAHbBI OKCUJTHBIE JIEKTPOKATATN3ATOPBI BOCCTAHOBJICHUSI MOJIEKYJISIPHOTO KUCIIO-
pOJia Ha OCHOBE TeTEePOIOJIUSACPHBIX TPU-, TU- U MOHOATAHOJIAMHHOBBIX KOMITJIEKCOB C pa3iIny-
HBIM COJIep)KaHUEM KOOaJIbTa U HUKENS. Y CTAHOBJICHO, UTO ONTUMAIbHOE COOTHOIIICHUE B TeTe-
pononusiiepubix Komruiekcax kodanbTa(lll) k Hukemto(Il) Ayt mosrydeHUs: aKTUBHBIX KaTaau3a-
TOpOB cocTaniseT 2:1, Temneparypa rmupoiausza 600°C.

KioueBble ciioBa: QJICKTPOKATAIN3aTOPBI, SJICKTPOKATAIIN3, JICKTPOBOCCTAHOBJICHUEC KHC-
Jopoga, CEHCOPHU, 9TAHOJIAMHWHOBBIC KOMIIJICKCHI.

AHoTanis

ETAHOJAMIHOBI KOMIIIEKCH 3-D METAJIIB K ITPEKYPCOPU
EJEKTPOKATAJ/II3ATOPIB JISI KUCHEBUX CEHCOPIB

B. C. Kyoaanoscokuii, IO. K. Ilipcokuit, A. B. bepe3zoecbka

CuHTE30BaHI OKCHJIHI €JIEKTPOKATAII3ATOPH BiTHOBIICHHSI MOJIEKYJISIPHOTO KMCHIO Ha OCHOBI
reTepONOIISICPHUX TPH-, [Ii- TA MOHOETAHOJIAMIHOBUX KOMILJIEKCIB 3 PI3HUM BMICTOM KOOAJIbTy
Ta HiKeI0. BcTaHOBIIEHO, IO ONTUMAJIBHE CITIBBITHOIICHHS B TETEPOIIOJIICPHIX KOMIUIEKCaxX
ko0aneTy(I1l) mo mikemro(Il) s oTpuMaHHS aKTUBHUX KaTajli3aTOpiB cKiagae 2:1, Temriepary-
pa nipoiizy 600°C.

Kuro4oBi cioBa: enekTpokaTami3aTopu, eJIeKTpOoKaTali3, eJIeKTPOBITHOBIEHHS KICHIO, CEH-
COPH, €TAHOJIAMIHOBI KOMITJICKCH.



Summary

ETHANOLAMINE COMPLEXES OF 3-D METALS AS PRECURSORS
OF ELECTROCATALYSTS FOR OXYGEN SENSORS

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

Oxide electrocatalysts, based on heteropolynuclear tri-, di- and monoethanolamine complex-
es with different cobalt and nickel content, for the reduction of molecular oxygen have been
synthesized. It has been found that the optimum ratio of cobalt(III) to nickel(II) in heteropoly-
nuclear complexes for the production of active catalysts is 2:1, and that the pyrolysis temperature
is 600°C.

Keywords: clectrocatalysts, electrocatalysis, electroreduction of oxygen, sensors, eth-
anolamine complexes.



CEHCOPU TA IHOOPMALLINHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

YK 658.01.56

®U3NYECKHUE OCHOBBI ITIOCTPOEHMS BBICTPOJAENCTBYIOLIMNX
NHOOPMALIMOHHO-YITPABJIAIOINX CUCTEM HA BA3E
SJIEKTPUYECKHU AKTUBHBIX IMTOJYITPOBOJAHNUKOB
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

C. B. Ilnaxcun, JI. M. Ilozopenaa, H. H. Cokonosckuit

WHCTUTYT TpaHCHOPTHBIX cucTeM u TexHonoruii HAH Ykpaunsr “Tpancmar”,
yn. ITucapxkeBckoro, 5, [InenponetpoBck, 49005, YkpauHa.
Ten. (8056) 370-21-82, e-mail: plm@westa-inter.com, svp@westa-inter.com

AHHOTAIUA

®U3NYECKHUE OCHOBBI IOCTPOEHUSA BBICTPOJENCTBYIOIINX
NH®OPMALIMOHHO-U3MEPUTEJ/IBHBIX CUCTEM HA BA3E QJIEKTPUYECKHU
AKTUBHBIX IOJIYITPOBOJHUKOB

C. B. IInaxcun, JI. M. Ilozopenas, H. U. Cokonosckuii

PaccmoTpeHbl ObICTpOACHCTBYIONIME CUCTEMbI YIIPABICHUS PA3IMYHOIO Ha3HAUYEHUs (aBUO-
HHMKAa, BBICOKOCKOPOCTHON HA3€MHBIM TPAHCIIOPT, PACHPEAECIEHHbIE JHEPTETUYECKUE CUCTEMBI,
JTIMATHOCTUKO-TEPAINIEBTUUECKE KOMIUIEKCHI U 1p.). [Ipoananmm3upoBana cnenuduka 60IbIINX
MHOT'OYPOBHEBBIX CHCTEM YITPABJIEHUS CO CIIOXKHOW HEpapXUUECKON CTPYKTYypOoi. BelieneHs! oc-
HOBHBIE (DYHKIIMOHAIBHBIC 33/1aU, BO3JIaraeMble Ha OOJIbIIINE CUCTEMBI yIipaBienus. [Ipencras-
JIH MHTETPUPOBAHHBIN MOAXO0/ K MOCTPOCHUIO UX MH(POPMAIMOHHO-U3MEPUTEIIBHBIX TTOJICHC-
TEM C HCIIOJIb30BAHIEM MHOT000pa3ust (yHKIIMOHAIBHBIX BO3MOYKHOCTEH MOJTYIIPOBOTHUKOBBIX
YCTPOWCTB, MPOSIBIISIONINX OTPULIATENIbHYIO muddepeHtnanpayo nposoagumocts B CBY nuamna-
30HE.

KimroueBble cioBa: bosbline CUCTEMBI yIIpaBiICHUs, “Topsiurie’ 3JeKTPOHbI B TOIYIPOBOIHU-
Kax, oTpuuaTenbHas auddepeHunanbHas IPOBOIMMOCTb, MHOTO(PYHKIIMOHAIBHBIE YCTPONCTBA
CBUY guamasona.
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AHoTauisn

®I3MYHI OCHOBHU MMOBYIOBU HIBUJAKOAIIOYNX IHOOPMALIIHO-
BUMIPIOBAJIBHUX CUCTEM HA BA3I EJIEKTPUYHO AKTUBHUX HAIIIBITPOBIJIHUKIB

C. B. IInakcin, JI. M. Ilozopina, 1. I. Coxonoscokuii

Po3risiHyTO MIBUAKOIIOUI CUCTEMU KEPYBAaHHS PI3HOTO NMpU3HAYEHHS (aBIOHMKA, BHCOKO-
IIBUAKICHUN HAa36MHUH TPAHCIOPT, PO3MOAUIEHI €eHEPTreTUYHI CUCTEMH, 1arHOCTUKO-TEpAIeB-
TUYHI KOMITUTEKCH Ta iH.). [TpoaHanizoBaHo crieniuiky BEIMKUX OAaraToOpiBHEBUX CUCTEM KeEpy-
BaHHS 31 CKJIQJTHOIO 1€papXidHOI0 CTPYKTYpOro. BujiieHo OCHOBHI (hyHKIIIOHAJIBHI 3aB/IaHHS,
MOKJI/ICHI Ha BEIIMKI CUCTeMH KepyBaHHs. [IperncraBiieHO IHTErpOBAHMMA MiIXiT 10 MOOYI0BU
iH(OpMaIIITHO-BUMIPIOBAJIBHUX MIJACHCTEM 3 BUKOPUCTAHHSIM PI3HOMAHITTS (DYHKIIOHAIHHUX
MOXJIMBOCTEH HATIBIPOBITHUKOBUX MPHUCTPOIB, IO MPOSBISIIOTh HETATUBHY TU(EPEHIIATBHY
nposigHicTs y HBY mianazowi.

Kimouosi ciioBa: Beuki cucteMu KepyBaHHs, “Tapsdi” €JIEKTPOHU B HAIIBIPOBIIHUKAX, He-
raTupHa gudepeHIiaibHa MPOBIIHICTh, OaraTodyHkmioHansHi npucrpoi HBY mianmazony.

Summary

PHYSICAL PRINCIPLES OF CONSTRUCTION OF FAST-ACTING INFORMATION-CONTROL
SYSTEMS ON ELECTRICALLY ACTIVE SEMICONDUCTORS

Plaksin Sergey V., Pogorelaja Lubov M., Sokolovskiy Ivan I.

Fast-acting control systems for various purposes (avionics, the high-speed ground transport,
the distributed power systems, diagnostic-therapeutic complexes, etc.) are considered. Specificity
of big multilevel control systems with the complex hierarchical structure is analysed. The basic
functional problems concerned of big control systems are selected. Integrated approach to build-
ing of information-measuring subsystems with use of variety of functionalities of the microwave
semiconductor devices with the negative differential conductance is presented.

Keywords: big control systems, “hot” electrons in semiconductors, the negative differential
conductance, microwave multifunctional devices.
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MNMPUHIUIIBI OBPABOTKN NH®OPMALIUUA B ITPOCTPAHCTBEHHO
PACIPEJEJIEHHBIX CETAX AKYCTUYECKUX CEHCOPOB
(3a martepianamu nonosiai Ha koHdepenuii CEMCT-2)

B.A. boamenkoe

Onecckuii HallMOHAJIBHBINA IOJIUTEXHUYECKUN YHUBEPCUTET,
1, mpocrmekt llleBuenko, Opnecca, Ykpauna, 65044
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AHHOTAIUA

MNPUHLOUIIBI ObBPABOTKN NTH®OPMALIMU B ITPOCTPAHCTBEHHO
PACIIPEAEJEHHBIX CETAX AKYCTUYECKNX CEHCOPOB

B. A. bonmenkoe

B cTathe u310kKeHbl MPUHITUITBI 00Pa0O0TKN MHPOPMAIUHU B CETSAX MPOCTPAHCTBEHHO pacIipe-
JIEJICHHBIX aKyCTHYECKUX CeHCOpoB. i1t mpeogoneHus n30bITOYHOCTH UHPOPMAIIUU TTPEIIIO-
JKEH TIPUHITUIT IIeH3ypupoBaHus uHopmanuu no ImxBory-Ilapero. [lokazano, uto mpemso-
YKEHHBIN MTPUHIIUII TTO3BOJISET MTPAKTUUECKH HA MOPSIOK COKPATUTH BRIUUCITUTEIIbHBIC 3aTPATHI C
HE3HAYNUTEIbHOU ISl TPAKTUKHM MOTEPEH TOYHOCTU B OLEHUBAHMHM KOOPAMHAT 3BYKOBOTO HC-
TOUYHUKA. V3710KEHHBINH MPUHIUN TMTPUMEHSIETCS B MACCUBHOM TEUEHUCKAHUM B 0OOPYTOBAHMHU
ADC.

KiroueBsbie ciioBa: aKyCTUUECKHE CEHCOPHBIE CETH, MpUHIMI DkBopTa-IlapeTo, neHsypupo-
BaHue nHpopmaimu, Teuenckanue Ha ADC

AHoTanisa

MPUHLIUIIA OBPOBKU IH®OPMALIT B MPOCTPOBO PO3IO/IIIEHUX MEPEXXAX
AKYCTUYHUX CEHCOPIB

B. O. boimenkoe

B cratTi BUKIIaJIeHO IPUHITUIIM 00poOKH iHpopMallii B Mepekax IIPOCTOPOBO PO3ITOIICHUX
aKyCTHUYHHUX ceHCOpiB. i1 mooranHs iHpOopMaIiiHOl HaIMIPHOCTI 3aIIPOIIOHOBAHO IPUHITUII
neH3ypyBaHHs iHpopMariii 3a EmkBoprom-Ilapero. [Tokazano, 1o 3anponoHOBaHUN TPUHITUIT
JTIO3BOJISIE TPAKTUYHO HA TOPSIOK CKOPOTUTH OOUMCITIOBAIBHI BUTPATH 3 HE3HAYHOTO JIJIS TTPaK-
THKHW BTPATOIO TOYHOCTI B OI[IHIOBaHHI KOOPJIMHAT 3BYKOBOTO JikKepena. BukitaieHuii mMpuHIIHIT
3aCTOCOBYETHCS B IACHBHOMY TIOIIYKY Tedu B o0namgHanHl AEC.

KurouoBi ciioBa: akycTuuHi ceHCOpHI Mepexi, mpunuun EmkBopra-Ilapero, neH3ypyBaHHS
iH(popmariii, momyk Ted Ha AEC.
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Abstract

PRICIPLES OF INFORMATION PROCESSING IN SPATIALY DISTIBUTED
ACOUSTIC SENSOR NETWORKS

V. A. Boltenkov

The principles of information processing in the networks of spatially distributed acoustic sen-
sors are expounded in the paper. The principle of information censoring under Edgeworth-Pare-
to has been proposed to overcome the superfluity of information. It is shown that proposed
principle allows to reduce computational burden practically in order with negligible for practice
accuracy losses in estimation of sound source coordinates. The expounded principle is applied in
passive leak detection in NPP equipment.

Key words: acoustic sensor networks, Edgeworth-Pareto principle, information censoring,
leak detection on NPP
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A time-based VLSI potentiostat for ion current meas-
urements
Narula, H.S. Harris, J.G.

On page(s): 239- 247

Abstract

A time-based CMOS integrated potentiostatic control
circuit has been designed and fabricated. The design
maintains a constant bias potential between the refer-
ence and working electrodes for an amperometric
chemical sensor. A technique of converting input cur-
rents into time for amperometric measurements is pro-
posed. This technique eliminates current amplifying
circuitry, reduces matching problems, and increases
dynamic range while saving on area and power con-
sumption. Redox currents ranging from 1 pA to 200
nA can be measured with a maximum nonlinearity of
+0.1% over this range. The design can be used to gen-
erate cyclic voltammograms for an electrochemical re-
action by sweeping the voltages across a range speci-
fied by the user. Analog inputs are processed and digit-
al outputs are generated without requiring a power-
hungry A/D converter. A prototype chip has been fab-
ricated in the 0.5-um AMI CMOS process. Experimen-
tal results are reported showing the performance of the
circuit as a chemical sensor.

Rapid diagnostic barcode system for codetection of
multiple protein markers
Jeong-Hwan Kim Kyung-Sik Seo Wang, J.

On page(s): 248- 253

Abstract

An ultrasensitive immunodiagnostic readout method
based on an electrochemical analysis is presented. Dif-
ferent inorganic quantum dot (QD) nanocrystals (ZnS,
CdS, and PbS) are tagged to antibodies for the on-site
voltammetric stripping measurements of multiple anti-
gen targets. The multiprotein electrical sensing capa-
bility is coupled to the amplification feature of anodic
stripping voltammetric transduction and with an effi-
cient magnetic removal (to minimize nonspecific ad-
sorption and cross-reactivity effects). Sandwich-im-
munoassay formats were performed using model pro-
teins (b,-microglobulin, myoglobin, and human serum
albumin). These encoding QD tracers with distinct re-
dox potential yield highly sensitive and selective strip-
ping peaks at -1.11 V (Zn), -0.67 V (Cd), and -0.52 V
(Pb) at the mercury-film screen printed carbon elec-
trode (versus Ag/AgCl reference). The position and
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size of these peaks reflect the identity and risk level of
the corresponding antigen marker. The favorable sig-
nal-to-noise characteristics of the response for the ini-
tial 25-ng/mL mixture indicate a detection limit of ca.
10 ng/mL far below the early warning range and allow
a reliable determination of very low protein concentra-
tions. Such analog peaks of the QDs were converted to
simple and rapid barcode signals. The digital readout
system can code 215 electrically tuned barcodes to
mark different protein analytes and to be useful for a
wireless communication system.

Nonspecific binding removal from protein microarrays
using thickness shear mode resonators

Meyer, G.D. Moran-Mirabal, J.M. Branch,

D.W. Craighead, H.G.

On page(s): 254- 261

Abstract

Nonspecific binding is a universal problem that reduc-
es bioassay sensitivity and specificity. We demonstrate
that ultrasonic waves, generated by 5-MHz quartz
crystal resonators, accelerate nonspecifically bound
protein desorption from sensing and nonsensing areas
of micropatterned protein arrays, controllably and
nondestructively cleaning the micropatterns. Nonsens-
ing area fluorescent intensity values dropped by more
than 85% and sensing area fluorescent intensity
dropped 77% due to nonspecific binding removal at an
input power of 14 W. After patterning, antibody films
were many layers thick with nonspecifically bound
protein, and aggregates obscured patterns. Quartz
crystal resonators removed excess antibody layers and
aggregates leaving highly uniform films, as evidenced
by smaller spatial variations in fluorescent intensity
and atomic force microscope surface roughness values.
Fluorescent intensity values obtained after 14-W QCR
operation were more repeatable and uniform.

Study on the disposable urea biosensors based on PVC-
COOH membrane ammonium ion-selective electrodes
Nien Hsuan Chou Jung Chuan Chou Tai-Ping

Sun Shen Kan Hsiung

On page(s): 262- 268

Abstract
A potentiometric urea biosensor is prepared by the im-
mobilization of urease directly onto the surface of a sol-
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id-state ammonium ion-selective electrode. The enzyme
is immobilized by entrapment method onto a nonactin
membrane that incorporated carboxylated polyvi-
nylchloride. The same method of immobilization meth-
od is adopted to compare the characteristics of urea bio-
sensors based on ammonium ion-selective electrodes
with those based on pH-sensitive electrodes, using the
same tin-oxide (SnO,)/indium tin-oxide glass substrate.
Urea biosensors based on ammonium ion-selective elec-
trodes respond quickly and stably to changes in urea
concentrations between 0.026 and 10 mM. The slope in
the linear range is around 55.56+3.15 mV/decade and
the detection limit is around 5 uM. The effect of urea
biosensors with different pH values is considered, and
the characteristics of urea biosensors based on ammoni-
um ion-selective electrodes are described. Additionally,
the experimental results from the determination of the
urea using biosensors based on pH-sensitive electrodes
and ammonium ion-selective electrodes are compared
and discussed.

Solid-state urea biosensor based on the differential
method

Chung-We Pan Jung-Chuan Chou Tai-Ping
Sun Shen-Kan Hsiung

On page(s): 269- 275

Abstract

In this paper, the solid-state urea biosensor was suc-
cessfully fabricated based on the differential method,
which contains three parts: the SnO,/ITO glass elec-
trode used as the pseudoreference electrode; the SnO,/
ITO glass electrode used as the contrast electrode; and
the urease/SnO,/ITO glass electrode used as the en-
zyme electrode. Correspondingly, this solid-state urea
biosensor was fabricated based on the SnO/ITO glass
electrode, whose simple fabrication process reduces the
cost of fabricating the solid-state biosensor. Addition-
ally, as revealed in the experimental results, the solid-
state urea biosensor has good sensing characteristics
between 5 and 80 mg/dl. After fabricating a successful
solid-state urea biosensor, an array sensing system was
designed to enhance the precision of the solid-state
urea biosensor, which comprises four parts: the bio-
sensor system, the input buffer circuit, the differential
circuit, and the weighted sum circuit. As indicated in
the experimental results of the array sensing system,
the sensing characteristic of the array sensing system is
similar to the mean sensing characteristic from four
solid-state biosensors. Therefore, the sensing signal of
the solid-state urea biosensor can be averaged using
the array sensing system. In summary, this study suc-
cessfully investigated a solid-state urea biosensor and
designed an array sensing system to increase the preci-
sion of solid-state urea biosensors.

CMOS Monolithic Metal-Oxide Gas Sensor Mi-
crosystems

Barrettino, D. Graf, M. Taschini, S. Hafizovic,
S. Hagleitner, C. Hierlemann, A.

On page(s): 276- 286

Abstract

This paper presents two mixed-signal monolithic gas
sensor microsystems fabricated in standard 0.8-um
CMOS technology combined with post-CMOS mi-
cromachining to form the microhotplates. The on-chip
microhotplates provide very high temperatures (be-
tween 200°C and 400°C), which are necessary for the
normal operation of metal-oxide sensing layers. The
first microsystem has a single-ended architecture com-
prising a microhotplate (diameter of 300 um) and a
digital proportional-integral-derivative (PID) micro-
hotplate temperature controller. The second microsys-
tem has a fully-differential architecture comprising an
array of three microhotplates (diameter of 100 um)
and three digital PID microhotplate temperature con-
trollers (one controller per microhotplate). The on-
chip digital PID temperature controllers can accurate-
ly adjust the microhotplate temperatures up to 400°C
with a resolution of 2°C. Further, both microsystems
feature on-chip logarithmic converters for the readout
of the metal-oxide resistors (which cover a measure-
ment range between 1 kQ and 10 MQ), 10-bit A/D con-
verters, anti-aliasing filters, 10-bit D/A converters, 12 C
serial interfaces, and bulk-chip temperature sensors.
Carbon monoxide (CO) concentrations in the sub-
parts-per-million (ppm) range are detectable, and a
resolution of 0.2 ppm CO has been achieved.

Pd-oxide- Al , ,Ga, ., As (MOS) high electron mobility
transistor (HEMT)-based hydrogen sensor
Chin-Chuan Cheng Yan-Ying Tsai Kun-Wei

Lin Huey-Ing Chen Wei-Hsi Hsu Ching-Wen

Hung Rong-Chau Liu Wen-Chau Liu
On page(s): 287- 292

Abstract

An interesting hydrogen sensor based on an
Al ,,Ga  As Schottky barrier high-electron mobility
transistor with a catalytic Pd metal/oxide/semiconduc-
tor is fabricated and demonstrated. In comparison
with traditional Schottky diodes or capacitance-volt-
age type hydrogen sensors, the studied device exhibits
larger current variation, lower hydrogen detection lim-
it, and shorter transient hydrogen response time. Be-
sides, good hydrogen-sensing properties, such as sig-
nificant drain current change, threshold voltage shift,
and transconductance change of transistor behaviors,
are obtained. Therefore, the studied device provides
the promise for high-performance solid-state hydrogen
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sensors, optoelectronic integrated circuits, and microe-
lectromechanical system applications.

Amorphous silicon two-color microbolometer for
uncooled IR detection
Almasri, M. Bai Xu Castracane, J.

On page(s): 293- 300

Abstract

This paper describes the modeling and design of two-
color microbolometers for uncooled infrared (IR) de-
tection. The goal is to develop a high resolution IR de-
tector array that can measure the actual temperature
and color of an object based on two spectral wave-
length regions. The microbolometer consists of high
temperature amorphous silicon (a-Si:H) thin film layer
held above the substrate by Si,N, bridge. A thin NiCr
absorber with sheet resistance of 377 Q/sqr is used to
enhance the optical absorption in the medium and long
IR wavelength windows. A tunable micromachined
Al-mirror was suspended underneath the detector. The
mirror is switched between two positions by the appli-
cation of an electrostatic voltage. The switching of the
mirror between the two positions enables the creation
of two wavelength response windows, 3-5 and 8-
12 um. A comparison of the two response wavelength
windows enables the determination of the actual tem-
perature of a viewed scene obtained by an IR camera.
The microbolometer is designed with a low thermal
mass of 1.65x10° J/K and a low thermal conductance
0f 2.94x107 W/K to maximize the responsivity R to a
value as high as 5.91x10* W/K and detectivity D" to a
value as high as 2.34x10° cm Hz"?/W at 30 Hz. The cor-
responding thermal time constant is equal to 5.62 ms.
Hence, these detectors could be used for 30-Hz frame
rate applications. The extrapolated noise equivalent
temperature difference is 2.34 mK for the 8-12 pm win-
dow and 23 mK for the 3-5 um window. The calculated
absorption coefficients in the medium and long IR
wavelength windows before color mixing are 66.7%
and 83.7%. However, when the color signals are
summed at the output channel, the average achieved
absorption was 75%.

Piezoresistive pressure sensing by porous silicon
membrane
Pramanik, C. Saha, H.

On page(s): 301- 309

Abstract

In this paper, the piezoresistive pressure-sensing prop-
erty of porous silicon has been reported. The pressure
sensitivity of a porous silicon membrane of 63% poros-
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ity and 20-um thickness has been observed to be about
three times more than that of a conventional bulk sili-
con membrane of the same dimensions. The increased
sensitivity is attributed to the improvement in piezore-
sistance due to quantum confinement in the porous sil-
icon nanostructure. The piezoresistive coefficient of
porous silicon is estimated for the first time and is ob-
served to be about 50% larger than that of monocrys-
talline silicon for a 63% porosity porous silicon mem-
brane. The response time has also been studied and
observed to be significantly shorter. Power dissipation
of the porous silicon pressure sensor is also much less
compared to that of commercial bulk silicon piezore-
sistive pressure sensors.

Theory of direct frequency output vibrating gyroscopes
Moussa, H. Bourquin, R.

On page(s): 310- 315

Abstract

Vibrating gyroscopes are instruments for measuring
the angular velocity of a system with respect to an iner-
tial reference frame. Most currently available vibrat-
ing gyroscopes are based on the excitation of a refer-
ence vibration in the plane of a vibrating structure, and
the amplitude detection of the vibration normal to the
plane induced by the Coriolis effect, which is propor-
tional to the angular velocity of the applied rotation.
This paper describes a new vibrating gyroscope based
on the simultaneous driving of the two modes of vibra-
tion (in plane and out of plane) and the detection of
resonance frequencies. It is shown, in this paper, that
the resonance frequencies of the two modes vary with
the applied angular velocity, and that the difference
between them is approximately proportional to the
applied angular velocity. It is demonstrated that this
kind of gyroscopes presents a lock-in effect related to
the natural frequencies and the driving electronics. The
results obtained are fundamental to the design of this
kind of gyroscopes.

Fabrication and testing of bulk micromachined silicon
carbide piezoresistive pressure sensors for high temper-
ature applications

Chien-Hung Wu Zorman, C.A. Mehregany, M.

On page(s): 316- 324

Abstract

This paper explores the development of high-tempera-
ture pressure sensors based on polycrystalline and sin-
gle-crystalline 3C-SiC piezoresistors and fabricated by
bulk micromachining the underlying 100-mm diameter
(100) silicon substrate. In one embodiment, phospho-
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rus-doped APCVD polycrystalline 3C-SiC (poly-SiC)
was used for the piezoresistors and sensor diaphragm,
with LPCVD silicon nitride employed to electrically
isolate the piezoresistor from the diaphragm. These pi-
ezoresistors fabricated from poly-SiC films deposited
at different temperatures and doping levels were char-
acterized, showing -2.1 as the best gauge factor and
exhibited a sensitivities up to 20.9-mV/V*psi at room
temperature. In a second embodiment, epitaxially-
grown unintentionally nitrogen-doped single-crystal-
line 3C-SiC piezoresistors were fabricated on silicon
diaphragms, with thermally grown silicon dioxide em-
ployed for the piezoresistor electrical isolation from
the diaphragm. The associated 3C-SiC/SiO,/Si sub-
strate was fabricated by bonding a (100) silicon wafer
carrying the 3C-SiC onto a silicon wafer with thermal
oxide covering its surface. The 3C-SiC handle wafer
was then etched away in KOH. The diaphragm was
fabricated by time etching the silicon substrate. The
sensors were tested at temperatures up to 400°C and
exhibited a sensitivity of 177.6-mV/V*psi at room tem-
perature and 63.1-mV/V*psi at 400°/C. The estimated
longitudinal gauge factor of 3C-SiC piezoresistors
along the [100] direction was estimated at about -18 at
room temperature and -7 at 400°C.

A tubular piezoelectric vibrator gyroscope
Kagawa, Y. Wakatsuki, N. Tsuchiya,
T. Terada, Y.

On page(s): 325- 330

Abstract

This paper proposes a vibrator gyroscope made of a
piezoelectric tube, which has the same configuration as
that used for the tri-axial sensors and actuators devel-
oped in our previous paper. The gyroscopic operation
is the same as a circular rod, but the polarization (in
thickness direction of the shell) and, accordingly, the
electrode arrangement are much simpler. Wireless
LAN arrangement is devised for remote data access
with which the measurement is possible for the gyro-
scope under rotation. The experimental results are
compared with the numerical simulation with three-di-
mensional finite-element calculation. The discrepancy
between the measured and the experimental is found to
depend on the asymmetrical deformation of the struc-
ture, and the cause is clearly demonstrated via simula-
tion. This shows the usefulness of the numerical mode-
ling to investigate the cause, in which the parameters
of dimensions and boundary conditions can easily
change.

Fabrication of a planar polymeric deformation Bragg
sensor component by excimer laser radiation
Wochnowski, C. Kouamo, M.T. Pieper, W. Mete-
va, K. Metev, S. Wenke, G. Vollertsen, F.

On page(s): 331- 339

Abstract

Polymethylmethacrylate is irradiated by a UV-laser in
order to modify its optical properties photochemically.
Thus, by a lithographic method, the refractive index
can be locally increased in a controllable way permit-
ting the manufacturing of integrated-optical
waveguiding and dispersive structures at the surface of
a planar polymer chip. By this method, a polymeric
Bragg sensor in integrated-optical form was fabricated
by the UV-light of an excimer laser. The surface topog-
raphy and the functional properties of the planar poly-
meric deformation Bragg sensor have been examined.
Experiments concerning the evanescent field of the
sensor have also been carried out in order to clarify the
Bragg reflection mechanism.

The van der Pauw stress sensor
Mian, A. Suhling, J.C. Jaeger, R.C.

On page(s): 340- 356

Abstract

Piezoresistive sensors fabricated on (100) and (111) sil-
icon surfaces are capable of measuring from four to all
six components of the stress state at a point on the sur-
face of an integrated circuit die. Such resistor-based
sensors have been successfully designed and fabricated
on these wafer planes and have been used successfully
for measurement of die stresses in electronic packages
by many research teams. In this paper, classical van
der Pauw (VDP) structures, traditionally used for
sheet resistance measurement, are shown to provide
more than three times the sensitivity of standard resis-
tor sensors. A single four-terminal VDP device replac-
es two resistor rosette elements and inherently utilizes
the high-accuracy four-wire resistance measurement
method. Theoretical expressions are developed for the
change in resistance of the VDP device as a function of
the individual stress components resolved in wafer co-
ordinate systems on both the (100) and (111) silicon
surfaces, and it is predicted theoretically that VDP de-
vices will exhibit more than three times higher sensitiv-
ity to stress than standard resistor sensors. Design,
fabrication, and experimental characterization of
VDP and resistor test structures are presented for both
silicon surfaces, and numerical simulation is used to
help resolve discrepancies between theory and experi-
ment. Sources of experimental error are identified, and
the 3.16 times sensitivity enhancement of the VDP de-
vice is confirmed.
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Superconducting induction magnetometer
Sklyar, R.

On page(s): 357- 364

Abstract

An attempt to generalize the current knowledge of pas-
sive magnetic field transducers- SQUID and induction
sensors (ISs) (MAFCOPS)-and to incorporate ele-
ments of both designs in order to find a way to im-
prove their performance data (PD) by creating, in the-
ory, a combined transducer- superconducting induc-
tion magnetometer (SIM). State-of-the-art IS design is
shown with two modifications for applications in out-
er space-LF with sensitivity threshold (ST) 5 pT/VHz+
5 fTAHz in frequency range (FR) 20 Hz+16 kHz and
HF with ST 0.5 pT/NHz+1 fT/YHz in FR 10 kHz+10
MHz. The superconducting field-effect transistor
(SuFET) is incorporated into a wide-band IS device in
order to acquire an ST below 1 fT/NHz in the FR from
small values of Hertz to tens of megahertz
(0.1+107 Hz). The proposed magnetometer circuit con-
sists of both a room-temperature or cooled (up to su-
perconductive) pickup coil (PC) and a SuFET. Both
the transfer function and the ST for SIM are analyti-
cally investigated proceeding from the equivalent and
noise circuit, respectively. The sensitivity improvement
of some SIM variants is shown in comparison with
other state-of-the-art MAFCOPS. Constructional and
operational distinctions of the designed sensor are ex-
plained.

Development and analysis of a PCB vector 2-D mag-
netic field sensor system for electronic compasses
Baschirotto, A. Cabrini, A. Dallago, E. Malcovati,
P. Marchesi, M. Venchi, G.

On page(s): 365- 371

Abstract

A high-sensitivity vector two-dimensional (2-D) mag-
netic sensor system for low magnetic field measure-
ments has been realized and tested. The system, made
in PCB technology, consists of a double-axis Fluxgate
magnetic sensor and the readout electronic circuitry,
based on second-harmonic detection. The amorphous
magnetic materials Vitrovac 6025X (25 um thick) and
Vitrovac 60257 (20 um thick) were used as the ferro-
magnetic core of the sensor. By applying a sinusoidal
excitation current having a 450-mA peak at 10 kHz
with Vitrovac 60257, the measured magnetic sensitivi-
ty was about 1.25 mV/uT. This value seems to be ade-
quate for the Earth’s magnetic field detection (60
uT). The full-scale linearity error was about 1.5%. By
using the thicker Vitrovac 6025X and a sinusoidal ex-
citation current having a 600-mA peak at 10 kHz, a
maximum sensitivity of approximately 1.68 mV/uT
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with a linearity error of about 1.55% full scale in the
range of 60 uT were measured. Due to the use of com-
mercially available ferromagnetic materials, the vector
2-D magnetic sensor system presented is characterized
by a very simple fabrication process, thus allowing
low-cost devices to be designed.

On a new principle of a smart multisensor based on
magnetic effects
Hristoforou, E. Hauser, H. Dimitropoulos, P.D.

On page(s): 372- 379

Abstract

In this paper, a new principle of a smart sensor is pro-
posed, based on three different magnetic effects or op-
erational modes, using the same sensor topology,
which consists of a magnetic wire as sensing core, two
coils as excitation or search means, and two electric
contacts at the ends of the magnetic wire. The magnet-
ic effects currently involved are magnetostriction,
magneto-impedance and re-entrant flux reversal. Op-
erating the sensor in these three different modes sepa-
rately and sequentially, one can obtain the response of
the sensor related to three different physical quantities,
such as stress, temperature, and field. This paper refers
to the first experimental results based on this principle,
thus initiating the research work in this field. It has
been experimentally observed that the total output of
the sensor in each one of the three different modes is
equal to the product of each corresponding physical
quantity function concerned, provided that a given
threshold of the ambient field and preloaded stress is
used to bias the sensing element. Therefore, the three
unknown parameters of stress, temperature, and field
can be determined from a 3x3 matrix equation. Other
magnetic effects may also be involved. Furthermore,
other physical quantities may also be determined, such
as position, pressure, load, etc.

Gamma radiation nose system based on In,0,/SiO
thick-film sensors
Arshak, K.I. Korostynska, O.

On page(s): 380- 384

Abstract

A prototype gamma radiation monitoring system
based on In,O,/SiO thick-film sensors array was de-
signed. Four sensors had an identical pn-heterojunc-
tion structure with different material compositions.
These sensors were subjected to gamma radiation
emitted by '7Cs source with an activity of 370 kBq.
Changes in their current-voltage characteristics were
recorded and compared. The performance parameters
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of the devices, such as sensitivity to g radiation expo-
sure and working dose region, were found to be highly
dependent on the composition of the materials used.
To cover a wider range of radiation and improve the
overall sensitivity, an approach of using sensor arrays
was utilized. A dynamic selection of the multiple sen-
sors of various sensitivities and working dose ranges
was implemented by applying a pattern recognition
analysis.

220-MHz monolithically integrated optical sensor with
large-area integrated PIN photodiode
Fortsch, M. Zimmermann, H. Pless, H.

On page(s): 385- 390

Abstract

We propose a PIN photodiode integrated in a BiC-
MOS process which combines a quantum efficiency of
nearly 100% for red light, fast response times, and a
low junction capacitance. Bandwidths of 720 MHz at
660 nm and 683 MHz at 850 nm are achieved for this
PIN photodiode. It allows the design of fast optoelec-
tronic integrated circuits for many advanced applica-
tions in optical sensing, optical storage systems, and
optical data transmission for optical wavelengths
ranging at least from 660 to 850 nm. Because of the low
photodiode capacitance of 0.01 fF/um?, it is possible to
achieve high bandwidths, even with large photodetec-
tor areas. The proposed optical receiver employing a
PIN photodiode with a diameter of 500 um and a ca-
pacitance of only 2.2 pF attains a -3-dB bandwidth
of 220 MHz, which corresponds to a maximum nonre-
turn-to-zero data rate of 300 Mbit/s.

Distance measurement sensor with PIN-photodiode
and bridge circuit
Nemecek, A. Oberhauser, K. Zimmermann, H.

On page(s): 391- 397

Abstract

The presented integrated optical distance measure-
ment sensor works on the time-of-flight principle. The
distance information is obtained from the correlation
of received light and the transmitted signal. The PIN-
bridge circuit concept ensures suppression of back-
ground light by equally charging and discharging the
capacitor within one period, while integrating the
wanted signal. The advantages of the included PIN-
photodiode are high bandwidth f, dB>1.35 GHz to-
gether with high responsivity R=0.36 A/W at 660 nm.
A single distance measurement is performed in 2 ms.
With averaging, an accuracy of better than 1% is
achieved for distances up to 3.7 m. Effective pixel size

is 250200 um? having a fill-factor of ~16%. The sen-
sor was manufactured in a 0.6-um BiCMOS process.

A 1.2-V 0.25-um clock output pixel architecture with
wide dynamic range and self-offset cancellation
Cheng-Hsiao Lai Ya-Chin King Shi-Yu Huang

On page(s): 398- 405

Abstract

A 10T/pixel CMOS digital pixel sensor with clock
count output, ultra low supply voltage, and wide dy-
namic range is presented. The pixel fabricated by a
standard 0.25-um CMOS logic process comprises a re-
set transistor, a photo-diode, a comparator, and an in-
verter with pixel size of 9.4x9.4 um? and 24% fill factor.
The amplified logarithmic output response similar to
the light response of human eye is demonstrated in this
work. The pixel can operate at a supply voltage as low
as 1.2 V without affecting its output characteristics.
The dynamic range of this cell limited by either the
subsequent analog-to-digital circuit resolution or the
rising and falling time of output clock is higher than 90
dB with an 8-bit resolution.

GaN-based p-i-n sensors with ITO contacts

Chang, S.J. Ko, T.K. Su, Y.K. Chiou, Y.Z. Chang,
C.S. Shei, S.C. Sheu, J.K. Lai, W.C. Lin,

Y.C. Chen, W.S. Shen, C.F.

On page(s): 406- 411

Abstract

Nitride-based p-i-n sensors with indium-tin-oxide elec-
trodes on Mg-doped AlGaN/GaN strain layer super-
lattice structure were fabricated and characterized. It
was found that the fabricated sensors exhibit small
dark current and large reverse breakdown voltage.
With an incident wavelength of 355 nm, we achieved a
peak responsivity of 0.17 A/W which corresponds to
59% external quantum efficiency for sensors with
500°C annealed ITO(70 nm) p-contacts.

Characterization of optical accelerometers based on
UV-sensitive polymers

Llobera, A. Seidemann, V. Plaza, J.A. Cadarso,
V.J. Buttgenbach, S.

On page(s): 412- 419

Abstract

The design, simulation, fabrication, and characteriza-
tion of quad-beam polymer optical accelerometers is
presented in this paper. An applied acceleration causes
a misalignment between the waveguides that comprise
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the structure. Two different geometries with different
beam widths have been tested. Both of them show high
mechanical and optical sensitivity and negligible cross
sensitivities. Self-alignment structures for fast and ac-
curate fiber-optic positioning have also been imple-
mented in the device. Stable, simple, and robust tech-
nology that only requires two technological steps is
also presented. Static characterization shows experi-
mental optical sensitivities of at least 15.8 and 6.2 dB/g
for each optical accelerometer.

Immobilization of cytochrome c oxidase into electrode-
supported lipid bilayer membranes for in vitro cyto-
chrome c sensing

Lewis, K.L. Lianyong Su Hawkridge, F.M. Ward,
K.R. Rhoten, M.C.

On page(s): 420- 427

Abstract

Blood and tissue biochemical oxidation-reduction (re-
dox) reactions are ubiquitous and are reflective of
many important biological processes in the body,
ranging from the state of cellular oxygenation to the
overall antioxidant status. It is likely that, similar to
acid-base balance, the body optimally operates within
a narrow redox potential range made possible by vari-
ous homeostatic mechanisms, and that deviation from
this range will occur in tissue damage. A means to
monitor the redox potential of blood or tissue would
be valuable in both the diagnosis and treatment of dis-
eases or conditions that adversely affect the body’s re-
dox potential. The biosensor described herein involves
the immobilization of bovine cytochrome c oxidase
(CCO) into electrode-supported lipid bilayer mem-
branes. As a first proof of concept, the biosensor was
used to potentiometrically monitor the concentration
ratio of a redox pair (oxidized and reduced cyto-
chrome ¢) in an in vitro system. The response of this
modified electrode is reproducible and exhibits Nerns-
tian behavior consistent with the four-electron reduc-
tion of the CCO. The oxidase-modified electrode can
also operate as an amperometric biosensor for the de-
tection of solution-resident ferrocytochrome c at con-
centrations as low as 0.1 uM. Because this biosensor
uses an electron sensor native to the body, it may be of
future value to explore the biosensor as a point of care
test to measure blood redox potential or perhaps as an
implantable sensor to measure tissue redox potential in
many settings.
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An online test microstructure for thermal conductivity
of surface-micromachined polysilicon thin films
Gao-Bin Xu Qing-An Huang

On page(s): 428- 433

Abstract

An online test structure for measuring the thermal con-
ductivity of surface micromachined polysilicon thin
films is presented. In the structure, a pair of micro-
structures, i.e., a reference structure and a test struc-
ture, are used. The surface micromachined structures
are heated electrically. Heat dissipation by convection,
radiation, and heat transfer through the air gap and
into the substrate is considered in an electrothermal
model. The model is confirmed by ANSYS Software.
In experiments, current-voltage measurements are
only required, and all measurements can be carried out
in free air. The surface-micromachined and p-doped
polysilicon thin films with a sheet resistance
116.25 Q/sq. are measured to have a thermal conduc-
tivity 28.7 W/mK at 300 K.

Design principles for multichannel fringing electric
field sensors

Li, X.B. Larson, S.D. Zyuzin,

A.S. Mamishev, A.V.

On page(s): 434- 440

Abstract

This paper presents general rules and principles for de-
signing multichannel fringing electric field (FEF) sen-
sors. A detailed analysis on how the design parame-
ters, especially sensor geometry, affect the perform-
ance of FEF sensors is provided. Tradeoffs among dif-
ferent design objectives are explained, and qualitative
design rules for balancing these tradeoffs are present-
ed. The rules are illustrated with the design examples
of two concentric FEF sensors. The effects of shielding
electrode width and substrate thickness on sensor per-
formance were evaluated through finite element simu-
lations. In addition, the performance of the two sen-
sors was compared based on the numerical calcula-
tions of penetration depth and signal strength. The
comparison proves that the addition of shielding elec-
trodes can improve the penetration depth of FEF sen-
SOTS.
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Nonlinear forward problem solution for electrical
capacitance tomography using feed-forward neural
network

Marashdeh, Q. Warsito, W. Liang-Shih Fan
Teixeira, F.L.

On page(s): 441- 449

Abstract

A new technique for solving the forward problem in
electrical capacitance tomography sensor systems is
introduced. The new technique is based on training a
feed-forward neural network (NN) to predict capaci-
tance data from permittivity distributions. The capaci-
tance data used in training and testing the NN is ob-
tained from preprocessed and filtered experimental
measurements. The new technique has shown better
results when compared to the commonly used linear
forward projection (LFP) while maintaining fast pre-
diction speed. The new technique has also been inte-
grated into a modified iterative linear back projection
(Landweber) reconstruction algorithm. Reconstruc-
tion results are found to be in favor of the NN forward
solver when compared to the widely used Landweber
reconstruction technique with LFP forward solver.

Conformational tuning of sensing Langmuir-Blodgett
membranes for selective determination of metal ions,
anions, and molecular fragments

Kalinina, M.A. Raitman, O.A. Selector, S.L. Tury-
gin, D.S. Arslanov, V.V.

On page(s): 450- 457

Abstract

In this work, we describe a novel approach to prepare
ionophore-based Langmuir-Blodgett (LB) sensors
with desirable analytical characteristics via fine tuning
of macrocycle conformation during the assembly of
the membrane. In this context, two related types of LB
sensors of dicetyl cyclen and its complex with Zn*
were constructed. The multi-use mass-sensitive and
electrochemical LB-multilayer sensors of DCC were
used for selective and accurate detection of divalent
copper traces (down to 10°M) in aqueous solution,
containing other similar metal ions (Zn** and Ni*").
The SPR-based imide recognition modeled with uracil
binding and the phosphate recognition were investi-
gated with SAM-supported LB monolayers of zinc(IT)-
dycetyl cyclen complexes. Controlled steric constraints
imposed on Zn(IT)-DCC structure upon membrane
formation resulted in exceptional selectivity toward
inorganic HPO*, (at least down to 10-*M of anions).

Design and characterization of slit variable microgratings
Dong Yan Lal, A.

On page(s): 458- 464

Abstract

This paper presents the design, modeling, fabrication,
and characterization of two novel slit variable gratings
using silicon-on-insulator (SOI) technology. These
two electrostatic SOI-based slit variable gratings were
named as serpentine shape grating (SSG) and bridge
shape grating (BSG), respectively. The key compo-
nents of SSG are a deformable serpentine-shaped
beam interleaved with eight fixed cantilevers. The slit
spacing of SSG is variable by electrostatically induced
deformation of the serpentine-shaped beam. Electro-
statically actuated BSG consists of 48 beams, acting as
rulings, with different spring constants, varying peri-
odically. The BSG grating can be adjusted due to dif-
ferent ruling displacements resulting from different
spring constants. Using the finite element analysis
(FEA) packages (ANSYS and Intellisuite), the two de-
signs were optimized for a combination of large deflec-
tions at low actuation voltages. The optical beam
propagation analysis was performed to demonstrate
the optical performance of the microgratings using
Rsoft. The preliminary electromechanical testing re-
sult proves that a 0.2-um deflection is reached with the
actuation voltage less than 3.5 V for both the two slit
variable gratings, which shows good agreement with
the FEA models. The two designs have the advantages
of not requiring the bottom electrodes under the grat-
ings to be segmented by comparison with existing slit
variable gratings, and the extremely low actuation
voltages present compatibility with the novel emerging
SOI technology.

Temperature-insensitive multipoint strain-sensing
system based on fiber Bragg gratings and optical power
detection scheme

Chiang, Y.J. Likarn Wang Wen-Fung

Liu Hsiao, C.S.

On page(s): 465- 470

Abstract

This work presents a new temperature-insensitive
multipoint strain sensor based on fiber Bragg gratings.
A divider circuit at the post detection port compen-
sates for optical power variation and thermal instabil-
ity induced by the nonflatness of the source spectrum.
Experimental results show a measurement resolution
of £0.35 uS and a temperature stability of £0.005% for
no strain (£0.48% for a strain of <400 uS) in an exam-
ple with two sensing points. A measurement linearity
of £0.17% is estimated in the range 0 to 350 uS with no
crosstalk.
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Demining sensor modeling and feature-level fusion by
Bayesian networks
Ferrari, S. Vaghi, A.

On page(s): 471- 483

Abstract

A method for obtaining the Bayesian network (BN)
representation of a sensor’s measurement process is
developed so that the problems of sensor fusion and
management can be approached from a unified point
of view. Uncertainty, reliability, and causal informa-
tion embedded in the sensor data are used to build the
BN model of a sensor. The method is applied to model
ground-penetrating radar, electromagnetic induction,
and infrared sensors for humanitarian demining.
Structural and parameter learning algorithms are em-
ployed to encode relationships among mine features,
sensor measurements, and environmental conditions
in the BN model. Inference is used to estimate target
features in the presence of heterogeneous soil and var-
ying environmental conditions. A multisensor fusion
technique operating on BN models is developed to ex-
ploit the complementarity of the sensor measurements.
Through the same approach, a BN classifier is ob-
tained to estimate the target typology. The BN models
and classifier also compute so-called confidence levels
that quantify the uncertainty associated with the fea-
ture estimates and the classification decisions. The ef-
fectiveness of the approach is demonstrated by imple-
menting these BN tools for the detection and classifi-
cation of metal and plastic landmines that are charac-
terized by different shape, size, depth, and metal con-
tent. Through BN fusion, the accuracy of the feature
estimates is improved by up to 64% with respect to sin-
gle-sensor measurements, and the number of objects
that are both detected and classified is increased by up
to 62%.

Remote RF powering system for wireless MEMS strain
Sensors
Chaimanonart, N. Young, D.J.

On page(s): 484- 489

Abstract

A reliable remote radio frequency (RF) powering sys-
tem is developed for industrial wireless microelectro-
mechanical systems (MEMS) strain-sensing applica-
tions. The prototype system is insensitive to mechani-
cal rotation and produces a stable DC voltage of 2.8 V
with a 2-mA current supply capability from a 50-MHz
RF power source with a power conversion efficiency of
11%. An improved efficiency can be expected with an
optimized power transmitter design. The CMOS pow-
er converter electronics are fabricated in a 1.5-um
CMOS process occupying an area of approximately
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1x1 mm. The achieved DC power is adequate for sup-
plying a high-performance wireless MEMS strain-
sensing system.

Nonadaptive Group testing based fiber sensor deploy-
ment for multiperson tracking
Yunhui Zheng Pitsianis, N.P. Brady, D.J.

On page(s): 490- 494

Abstract

We demonstrate a novel use of nonadaptive group test-
ing in the design and implementation of a fiber sensor
floor web for the localization and tracking of multiple
individuals. We validate our design with a floor web
woven with optical fiber threads that form a grid of
cells, with a different subset of fibers on each cell. Sen-
sors detect the presence of a person by the change in
light transmission due to microbending when a fiber is
stepped upon. Nonadaptive group testing permits the
determination of a minimum number of sensors and the
proper allocation of monitored cells to each sensor. The
simultaneous presence of individuals on any combina-
tion of up to a small number of cells generates a unique
sensor response. Our proof of concept implementation
of an 8x8 grid requires the use of only 16 sensors and
off-the-shelf inexpensive components to decipher the
position of up to two individuals. This experiment
proves the feasibility of our design and its extensibility
to higher number of cells and simultaneous targets.

Image-based distance and area measuring systems
Ming-Chih Lu Wei-Yen Wang Chun-Yen Chu

On page(s): 495- 503

Abstract

In this paper, a novel measuring system using a scan-
counter method via a CCD camera is proposed. The
proposed measuring system is an easy-to-construct
system to measure the distance between a CCD camera
and an object, and to measure the projected area of the
object. This measuring method needs not store huge
amounts of image data nor use any pattern recognition
approach. It quickly obtains the distance and the pro-
jected area using simple circuits and formulas. For dis-
tance measurement, two laser projectors are set on ei-
ther side of a CCD camera and produce two parallel
rays that project two bright spots on the object and,
therefore, on the CCD. An external clock, which is
generated by an extra oscillator, is used to measure the
time interval between the two bright spots as the CCD
scans the image. A circuit for counting the number of
external clock pulses between the two bright spots is
employed to calculate the interval between them in the
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video image. Due to the parallel setup of the distance
measuring system, there is a linear relationship be-
tween the actual distance and the interval of the two
bright spots. Therefore, the actual distance from the
CCD camera to the object can be calculated from a
simple formula. For area measurement, circuits count

the number of external clock pulses of the horizontal
scan lines covering the projected area of the object.
Then, the projected area of the object is calculated
from simple algebraic formulas. Finally, several exper-
imental results demonstrate the effectiveness of the
proposed system.
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BUMOT'U 1O O®OPMJIEHHS CTATENM Y )KYPHAJL
IHOOPMALIA A1 ABTOPIB.

Kypnan “CencopHa ejieKTpoHika i Mikpocuc-
TeMHi TeXHoJIorii”’ Iy0JjIiKye CTaTTi, KOPOTKI I10-
BIIOMJICHHSI, JTUCTHU 10 Penakiiii, a TaKoX KOMeH-
Tapi, 10 MICTATh Pe3yabTaTH (PyHIaMEHTAIIbHUX
1 MPUKJIAJHUX JTOCII/KEHb, 32 HACTYITHUMH Ha-
MpSIMKaAMH:

1. ®i3uuni, XIMIYHI Ta 1HII SIBUIIA, HA OCHOBI
SIKMX MOXYTh OyTH CTBOPEHI CEHCOPH.

2. ITpoekTyBaHHS 1 MATEMAaTUIHE MOJICTTIOBAH-
HSI CCHCOPIB.

3. CeHcopu (pi3MIHUX BEJIUUHH.

4. OnTUYHI, ONITOCIICKTPOHHI 1 paialliiiHi CeH-
copu.

5. AKyCTOCIEKTPOHHI CEHCOPH.

6. XiMiUHI CEHCOPH.

7. BioceHcopwu.

8. Marepianu Jj1s CEHCOPIB.

9. TexHoJ0riss BUpOOHMIITBA CEHCOPIB.

10. Cencopu Ta iH(OpMaIliliHI CUCTEMH.

11. Herpapgaiiisi, METpOJIOTis 1 cepTudikaiis
CEHCOPIB.

12. Mikpocucremni Texnosorii (MST, LIGA-
TEXHOJIOT1s, aKTIATOPH Ta IH.).

KypHan my0Oiikye TaKoX 3aMOBJICHI OTIISIIN 3
aKTyaJIbHUX MMUTaHb, 1110 BiJIMOBIAAIOTH HOTO Te-
MaTHIll, TOTOYHY IH(GOPMAIIiI0 — XPOHIKY, IIep-
COHAaJIil, IUTATHI peKJIaMHi ITOBITOMIJICHHS, OI0JIO-
IIEHHS 1010 KOH(EPEHIII.

Martepianu, 110 HaACUIAOThCA A0 Pemakiii,
MOBUHHI OYTH HaNMCaHI 3 MaKCUMAaJIbHOIO SICHIC-
TIO 1 YITKICTIO BHKJIAAy TEKCTY. Y IOJaHOMY Y-
KOMUCI ITOBUHHA OyTH OOIPYHTOBaHA aKTyallb-
HICTh PO3B’sI3yBaHOI 3aaa4i, copMyiaboBaHa

MeTa JIOCTKeHHS, MICTUTHCS OpUTiHAJIbHA Yac-
THUHA 1 BUCHOBKH, IIIO 3a0e3IeUyIOTh PO3yMIiHHS
CyTi OTPUMAaHMX Pe3yJIbTATIB 1 IX HOBU3HY. ABTO-
PY IOBUHHI YHUKATH HEOOTPYHTOBAHOT'O BBE/ICH-
HSI HOBUX TEPMIHIB 1 By3bKOIIPO(IIbHUX KaproH-
HUX BHCIIOBIB.

Penakiist )kypHally IpOCUTh aBTOPIB MPH Ha-
MpaBJICHI cTaTed 70 APYKY KepyBaTHUCS HACTYII-
HUMH TTPABUTIAMH:

1. Pykomnucu MOBUHHI HAJCUJIATUCS B JBOX
MPUMIPHHUKAX YKPAiHChKOIO, POCIHCHKOIO UM aHT-
JIIMCHKOO MOBOIO 1 CYIIPOBOJKYBAaTHCS (paiiylaMmu
TEKCTY 1 MaJIIOHKIB Ha AUCKeTi. ElekTpoHHa Kotis
MOXe OyTH IIpeICTaBJIeHa eJICKTPOHHOIO TOIITOIO.

2. IlpuitnaTai popmaTtu Tekcty: MultiEdit
(txt), WordPerfect, MS Word (rtf, doc).

3. IpuiiasaTHi rpadiyni dopMaTu IjIsi PUCYH-
kiB: EPS, TIFF, BMP, PCX, WMF, MS Word i
MS Graf, JPEG. PucyHku cTBOpeHi 3a JOIIOMO-
TOI0 MPOTrPAMHOTO 3a0e3IeUeHHSI 111 MaTeMaTH-
YHUX 1 CTATUCTUYHUX OOUYMCIIEHb, TOBUHHI OyTH
IIEPETBOPEHI JO OJHOTO 3 MUX (OPMAaTIB.

Pyxonucu HanpasJaTH 3a ajpecoro:
Jlenix fAApocnas Luiiu, 3am. Penakropa, Onechb-
kmii Hanionanpumii YHiBepcuTeT
imeni I.I. Meunnkosa, H/IJI-3, By.1. /[BopsiHCbKa,
2, Oneca, 65026, Ykpaina.
Tenedon / paxc +38(0482) 23-34-61, TeJr.
+38(048) 726-63-56.
E-mail: semst-journal@onu.edu.ua,
semst-journal@ukr.net

http://www.semst.onu.edu.ua

IIpaBuia miArOTOBKU PYyKOIHCY:

Pykomnucu moBUHHI CYyITPOBOIKYBATHUCS:

— OQIIIHHUM JIUCTOM, TIIMMUCAHUM KEPIBHU-
KOM YyCTaHOBH, Jie¢ Oyna BUKOHaHa pobora. Lle
MPaBUJIO HE CTOCYETHCS POOIT MpeaCTaBICHUX
MDKHAPOAHUMU T'PYIIaMH aBTOPIB;

— JTIO3BOJIOM JUTS BIIKPUTOI Iy OITiKAIIil: eKcIIe-
PTHUM BUCHOBKOM — TUTBKH JIUTSI aBTOPIB 3 YKpa-
1HU.

ABTOpPCBKE MTPABO MEPEeXOInuTh Bumasirio.

TurynsHuil apKym:

1. PACS i YHiBepcanbuuii JecstkoBuii Kon
Knacudikanii (YAK) (mns aBTopiB i3 Kpain
CH/I) — y BepxHbOMY J1iBOMY KyTi. JlomyckaeThb-
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Cs IEKUTbKA BIIIIIEHUX KOMaMy KoaiB. Ko Hi-
ki Koau kiacugikaiii He Mo3HavYeHi, Koa(u)
oyne(-yTh) BuzHaueHo Pemaxmiitnoro Koseriero.

2. Ha3Ba po6oTu (110 LIEHTPY, MPOMMCHUMH JTi-
tepamu, WpudT 14pt, KUPHO).

3. pizsume (-a) aBTOopa(-iB) (mo meHTpY,
mpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHA ajipeca, TeledoHH i
daxcu, e-mail 1S KOXKHOTO aBTOpa. HUXKYE, de-
pe3 OIWH IHTEpBaJ, OKPEMHUM pSAIKOM (1O
HeHTpy, mwpudTt 12pt).

AnoTamist: 10 200 c1iB yKpaiHChKOIO, aHTIIIH-
CBKOIO 1 pocilicbkoto moBamHu. [lepen Texcrom
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a”oTaIll MOTPIOHO BKAa3aTH Ha Til e MOBI: Ha-
3By poOOTH, MPI3BHUINA 1 IHIIIAJIU BCIX aBTOPIB.

KuarouoBi ciioBa: iXHsS KUTBKICTh HE TTOBHHHA
MEPEBUINYBATH BiICbMOX CITiB. B ocobnmiBuX BUTIA-
JIKaX MOXHA BUKOPHUCTOBYBATH TEPMIHU 3 JIBO-
Ma — 4YM TpboMa ciioBaMH. L{i cioBa moBHHHI
OyTH PO3MIIIIEH] ITi/T AaHOTAINIEIO 1 HATMCAHI TIEI0
CaMOI0 MOBOIO.

Texer noBuHeH OyTH HaApyKoBaHuUM yepes 1,5
iHTepBanau, Ha Oimomy mamepi Gopmary A4.
IMons: 3miBa — 3cM, cipaBa — 1,5¢M, BBepxy i
3HM3y — 2,5cm. pudt 12pt. IMigzaronosku,
SIKIIIO BOHHU €, TOBUHHI OyTH HAAPYKOBaHI MPOTH-
CHUMH JIITepaMH, )KUPHO.

PiBusinns moBuHHI OyTH BBEICHI, BUKOPUCTO-
Bytoun MS Equation Editor a6o MathType. Po6o-
TH 3 PYKOTIMCHUMU BCTaBKAMH HE TTPUIMAIOTHCSI.

Tadauui moBUHHI OyTH ITpE/ICTABIICHI HA OKpe-
MUX apKymax y (oopMaTi BiIMOBITHIX TEKCTOBUX
¢dbopmatiB (muB. BHIE), un y hopMaTi TEKCTY (3
KOJIOHKaMH, BIJITIJICHUMHU iHTepBajaMi, KOMaMU,
KpamkaM 3 KOMOIO, Y1 3HaKaMH TaOyJTIOBaHHS).

Chucok mitepaTypu NOBUHEH OyTHU HAJPYKO-
BaHUH yepes 1,5 iHTepBay, 3 JITEPATyPOIO, MIPO-
HYMEPOBAHOIO B MOPSJIKY il TOSIBU B TEKCTI.

[Topsimox odopMIIeHHS JTiTepaTypu MOBUHEH
BinmoBigaTu BumMmoraM BAK Vkpainu:

1. bepecrosckuii B.b., JIndmmun E.M., ITurtae-
Bckuii JI.I1., KBaHTOBas ’nekTpoauHAMUKa. —
M.: Hayxka, 1984. — 430 c.

2. Cepruenko A.M., Uepnosa P.U., Cepruen-
ko A.A., Ontummsanus mgposoii cetu //DTT.
—1992. — T.7, Ne6. — C. 34-38.

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

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

5. I'pomos K. ., Jlanacoepr M.D., Ontuma-
JIbHOE Ha3HaueHue NmpuoputetoB //Tpyasl mex-
nyHap. KoH]. “JlokaabHbIe BEIYUCIUTEIIBHBIC Ce-
™’ (JIOKCETD 88). — Tom 1. — Pura:MIOBT
AH JlatBun. — 1988. — C.149-153.

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

7. lamumoa A.H., IN'akiB A.C. JlocmimKkeHHs
onTHYHUX ceHcopiB. — K: 1976. — 37 c. (ITpermp.
/AH Yxkpainu. [H-T kibepHeTuku; 76-76).

8. Bacunwe H.B. OntuuHi ceHCOpM Ha IUTiB-
kax A B,: luc. kann.¢i3. — mart. Hayk, 05.05.04.
—K.,1993. — 212c.

ITignucyu 1o pucyHKiB i Ta0 ML TOBUHHI OyTH
HaJIpyKOBaHi B PyKOITUCI 3 TBOMA MpOOiTaMu Tic-
Tl CITUCKY JIITepaTypH.

BuHOCOK, SKIIIO MOXJIMBO, 02)KaHO YHUKATH.

Pucynkn OynyTh ckaHOBaHI Il MHUGPOBOTO
BinTBOpeHHs. Tomy OynyTh MpUWMATHUCS TITBKU
BHUCOKOSIKICHI PUCYHKH.

Hamvicu 1 cuMBOJIM TOBUHHI OyTH HaJIpyKOBa-
HIi ycepeauHi pucyHky. Heratusm, cnaiiau, 1 mia-
TMO3UTUBU HE TPUHMAIOTHCS.

Kosxen pucyHok noBuHeH OyTH HaJpyKOBa-
HU Ha OKPEeMOMY apKyllli i MaTH po3Mip, 110 He
nepesuinye 160x200 mm. [i1st TekCTy Ha pUCyHKaX
BUKOpHUCTOBYITe IpudT 10pt. OnuHUI BUMIpY
TMOBHHHI OYTH MO3HAYEHI MICIIT KOMHU (HE B KPYT-
JUX Ty’KKax). Y ¢l pUCYHKHU TTOBUHHI OyTH MPOHY-
MEpOBaHi B MOPSAKY iX MOSBH B TEKCTI, 3 YaCTU-
HaMU TTO3HAYEHUMU sIK (a), (0), 1 T.;1. Po3MileHHs
HOMEPIB PUCYHKIB 1 HAITUCY yCePEINHI MATIOHKIB
HE JTI03BOJISIIOTHCA. 31 3BOPOTHBOI CTOPOHU, HAIU-
IIiTh OJIIBIIEM HAa3BYy, INpizBuine(a) aBropa(-iB),
HOMEp MaJjItoHKa 1 TO3HAUYTEe BEpX CTPIUIKOIO.

dororpadii MOBUHHI OYTH OPUTIHATLHUMH.

KomnbopoBuii 1pyk MOKIUBUMA, SIKIIIO HOTO Bap-
TICTh CIUIAYYETHCS ABTOPAMH UM IX CIIOHCOPAMH.
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