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

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

YK 621.315.592:537.312

AHAJII3 T'ASOYYT/IMBUX E®EKTIB B KEPAMIYHUX CUCTEMAX
HA OCHOBI OKCHUAY LHIUHKY

0. I0. Jlawrkos, O. C. Touxkowkyp, I. B. I'ominko

JIHITpONeTPOBChKMIT HAllIOHAJIBHUM YHIBepcuTeT, YKpaina, 49050, JIHITpOIETPOBCHK,
ByJl. Haykosa, 13, Ten. 776-83-78, vdnu@yandex.ru

AHoTauis

AHAJI3 TA309YTINBUX E@EKTIB B EJIEKTPOITPOBI/IHOCTI KEPAMIYHUX CUCTEM
HA OCHOBI OKCHUAY IUHKY

0. 10. JIawkos, O. C. Touxowrxyp, 1. B. I'ominko

3amporoHOBaHa MOJIECIb OIMCY YYTIMBOCTI €JIEKTPOIPOBOIHOCTI KepaMiku kepamiku ZnO-
Ag O /IO MapiB eTUIOBOTO CIUPTY . s MOJIe/Th BUKOPUCTOBYE YABJICHHS TPO PO3KIIA/IAHHS [1aPiB
CIUPTIB Ha OKCHJII ITUHKY, Y X0/l SIKOT'O BiIOYBA€ThCS PO3ITaJl MOJICKYJIU CIUPTY Ha ajbICTif 1
BOJIeHb. OTpUMaHi pe3yIbTaTH CBIIUATH PO a/IEKBATHICTh 3aITPOTIOHOBAHOI MOJIEIII €KCIIEPHME-
HTaJIbHUM JIAaHUM.

KurouoBi ciioBa: Oxcua IMHKY, CIIUPT, MAPH, TA30YyTINUBICTh, MATEMATHYHA MOJIENb, EJIEKT-
POTIPOBITHICTb.

Abstract

THE ANALYSIS OF GAS SENSITIVE EFFECTS IN THE ZINC OXIDE BASED
CERAMICS SYSTEMS

A. Yu. Lyashkov, A. S. Tonkoshkur, I. V. Gomilko

The description of the ethyl alcohol vapor influence on the electrical conductivity of ZnO-
Ag,O ceramics was offered. The model based on dissociation of the alcohol molecules to the
hydrogen and aldehyde on the zinc oxide surface. The obtained experimental results well agreed
with the offered models.

Key words: Zinc oxide, alcohol, vapor, gas sensitive, mathematics model, electrical conductivity.
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AHHOTAIUA

AHAJIN3 TA30YYBCTBUTEJIBbHBIX D@®EKTOB B QJIEKTPOITPOBO/JHOCTAU
KEPAMMWYECKHNX CUCTEM HA OCHOBE OKCHUJIA LINHKA

A. 1O. JIawrkos, A. C. Toukowxyp, U. B. 'omuaxo

[TpensioxxeHa MOJENb OMUCAHUSI YYBCTBUTEIBHOCTU 3JIEKTPONPOBOJAHOCTH KepaMuku ZnO-
Ag,O x mapaM 3TUJIOBOTO CIUPTA. DTa MOJEIb UCIONb3yET IPEICTABIEHUS O pacnaje ImapoB
3TUIIOBOTO CIIUPTA HA OKCUJE LIMHKA B XOJI€ KOTOPOT'O MPOUCXOAUT PacIajl MOJIEKYJIbl CIUPTA
Ha aJbJeruj u Bojgopo. IlomyueHHsie pe3yabTaThl CBUIETEIbCTBYIOT O aIeKBATHOCTH MPEIJIO-
XKEHHON MOJIEIN IKCIIEPUMEHTAIBHBIM JAHHBIM.

KiroueBnble ciioBa: OKCI/II[ OUHKAa, CIIMPT, Hapbl, ra304yBCTBUTCIILHOCTb, MAaTEMATHUYCCKAasA
MOJCJIb, SJICKTPOIIPOBOJHOCTD.
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®I3NYHI TA MOJAEJIBHI YABJIEHHS
ITPO 'AIBBAHOMAT'HITHI EOEKTH B BITTIOJIAPHUX
HAINIBITPOBI/THUKOBUX CTPYKTYPAX

M. A. I'nayoepman, B. B. €zopos, H. A. Kaniwesa, B. B. Kozen

HaBuanbHO-HayKOBO-BUPOOHHUUI TIEHTP
nipu OsiecbKoMy HallioHaJIbHOMY yHiBepcuTeTi iM. 1. I. MeunikoBa
Byn. Mapmana I'oBoposa, 4, Oneca 65063, mag@farlep.net

AHoTauisn

®I3NYHI TA MOAEJBHI YABJIEHHSA ITPO T'AJIBBAHOMATHITHI EOEKTU
B BIITOJAPHUX HAITIBITPOBI/IHUKOBUX CTPYKTYPAX

M. A. I'naybepman, B. B. €Ezopos, H. A. Kaniwesa, B. B. Kozen

AHani3yroTbcsi OCHOBHI (pi3nUHI MeXaHi3MU POOOTH OINOJISIPHUX HAIMBIIPOBIIHUKOBUX MarHI-
TouyTimBHuX CTPYyKTYyp (BMC). ITokazaHo, 110 BepTUKAIIbHI MaTHITOUYTIMBI CTPYKTYPH IiIJIs-
raroTh BHIIyUYeHHIO 3 kKjacy BMC, a ropu30oHTaIbHI 3 TOYKH 30py MOJCIBHUX YSIBJICHb CKJIa/1a-
FOTh €UHMH KJ1aC He3aJIe)KHO BiJI HAIIPSIMKY MarHiTHOI oci. MexaHizmu uytimBocti BMC, B sikux
BU3HAYAKOYHMM ITAPAMETPOM € PYXJIUBICTh HOCIIB, IOMYCKAIOTh €IMHE TIO GOPMI MOJIEITbHE TPe/-
CTaBJICHHS 1 TOMY MOXYTb PO3TJISIIATUCS SIK €IMHUNA MEXaHI3M Mepepo3noairy. MarHiTouyTiIu-
Bictb BMC 1nipu BU3HaYeHHI 11 €pEKTUBHICTIO IEPETBOPEHHS JOCUTh KOPEKTHO OMUCYETHCS OJI-
HOBHUMIPHHMM PIBHSIHHSIM 0€31IepEepPBHOCTI, TPUUYOMY HE3JIC)KHO Bl KOHKPETHUX MEKOBHUX YMOB.

KurouoBi ciioBa: HamiBIPOBIAHMKOBI CTPYKTYPHU, MAarHITOUYTIUBI CTPYKTYPH, MarHITOTpaH-
3UCTOPH, MOJIEITIOBAHHSI.

Abstract

PHYSICAL AND MODELLING CONCEPTS OF GALVANOMAGNETIC EFFECTS
IN BIPOLAR SEMICONDUCTOR STRUCTURES

M. A. Glauberman, V. V. Yegorov, N. A. Kanischeva, V. V. Kozel

The basic physical operation mechanisms of bipolar semiconductor magnetosensitive struc-
tures (BMSs) are analysed. The vertical structures have been shown to be subject to exclusion
from the BMS class, and horizontal BMSs form a single class irrespective of their magnetic axis
orientation. The BMS’s sensitivity mechanisms having the charge mobility as the determining
parameter allow a in-single model notion, and can be viewed as a single redistribution mecha-
nism. When determined by transduction efficiency, the BMS magnetic sensitivity is quite correct-
ly described by one-dimensional continuity equation irrespective of the boundary conditions.

Keywords: semiconductor structures, magnetosensing structures, magnetotransistors, model-
ling.



AHHOTALUA

OU3NYECKUE U MOJEJBHBIE ITPEJACTABJEHUA O 'AJIbBBAHOMATHUTHBIX
E®DPEKTAX B BUITOJIAPHBIX ITOJYITPOBOJHUKOBBIX CTPYKTYPAX

M. A. I'nayoepman, B. B. Ezopos, H. A. Kanuweea, B. B. Kozen

AHaTM3UPYIOTCS OCHOBHBIE (pU3MYecKkre MEXaHU3MbI pabOThl OUIOJISIPHBIX MTOIYITPOBOTHU-
KOBBIX TpaH3UCTOPHBIX CTPYKTYp (BMC). [TokazaHo, 4To BepTUKaIbHbIE MATHUTOUYBCTBUTEb-
HbIE CTPYKTYPBI MOJJIeKAT UCKIIIOUeHHIo U3 kiJacca BMC, a ropu3oHTa bHble C TOUKU 3PEHUS
MO/IEIBHBIX MPEACTABICHUI COCTABISIOT EAUHBINA KJlacC HE3aBUCUMO OT HAIlpaBJIECHUSI MAarHUT-
HOI ocu. MexaHu3Mbl uyBCcTBUTEIbHOCTU BMC, B KOTOPBIX ONPEAEIISIIOINM [TapaMeTPOM SIBJISI-
eTcs MOABM)KHOCTh HOCUTENIEH, TIOMYCKAIOT eIMHOe 10 (hopMe MOJIeIbHOE PEACTABICHUE U 110~
3TOMY MOT'YT paccMaTPUBATBCS KaK €IMHbII MEXaHU3M IepepacnpeieieHus. MarHuTouyBCTBU-
terpHOCTE BMC 1pu onpenenenuu ee 3pGeKTUBHOCTHIO TPeoOpa3oBaHus JOCTATOYHO KOPPEK-
THO OITMCBHIBAETCSl OJJTHOMEPHBIM YPAaBHEHHEM HENPEPBIBHOCTH, IIPUUYEM HE3ABUCUMO OT KOHK-
PETHBIX I'PAHUYHBIX YCIOBHH.

KuaroueBble c10Ba: MOTyIIPOBOHUKOBBIE CTPYKTYPhI, MATHUTOYYBCTBUTEIIbHBIE CTPYKTYPHI,
MarHUTOTPAH3UCTOPBI, MOJICTTUPOBAHHUE.
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NMPOEKTYBAHHA | MATEMATWYHE MOAE/NIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

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

SENSING THE OPTIMAL PLASMA PARAMETERS FOR X-RAY
LASING: CALCULATION OF ELECTRON-COLLISION EXCITATION
CROSS-SECTIONS FOR AR-LIKE PLASMA IONS

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

Oddesa National Polytechnical University, Odessa, Ukraine

Abstract

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

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

A new advanved high-accuracy theoretical spectroscopy scheme is used for sensing the opti-
mal collisionally pumped plasma parameters of X-ray lasing. Within the uniform energy ap-
proach, it is carried out calculation of electron collision strengths and cross-sections of electron-
collisional excitation for ions of Ba in Ar-plasma.

Key words: sensing plasma parameters, X-ray lasing, electron-collisional excitation cross-sec-
tion

Pesrome

JETEKTYBAHHS ONITUMAJBHUX ITAPAMETPIB IJIA3MMU JIJI PEAJI3ALIIT
JABEPHOI'O E®EKTY Y PEHTTEHIBCbKOMY JIAITA30OHI: PO3PAXYHOK CHJI
EJJEKTPOHHUX 3ITKHEHD J1JI1 AR-TTIOJIIBHOT IJIA3MUA

E. II. I'ypuuyska, /1. O. Kopuescokuii, A. B. Jlo6ooa

HoBa BHCOKOTOYHA TEOpETUYHA CXeMa BUKOPUCTAHA y 3aJaui IETEKTYBaHHS ONTHMAaIbHUX
ImapaMeTpiB KOJI31HHO HAKaYyeMOI IJIa3MH IS J1a3epHOTO epeKTy Y PEHTTeHIBChKOMY JiaIa3o-
Hi. Bniepiie oTpuMani gaHi Ipo CUJIN €JISKTPOHHUX 31TKHEHb, IIEPEPI3H €IIEKTPOHHOTO 30y IKCH-
Hsl 32 PaxXyHOK 3iTKHEHb ISl i0HIB Ba B aproHoBiii mia3mi.

KurouoBi ciioBa: iIeTeKTyBaHHS MapaMeTpiB TJIa3MU, JIa3epHUH e(DeKT y peHTTeHIBCbKOMY Jia-
Ma30Hi, mepepi3 30yHKEHHS 3a PAXyHOK €JIeKTPOHHUX 3ITKHEHb



Pe3rome

JETEKTUPOBAHUME OIITUMAJIBHBIX TIAPAMETPOB I1JIA3MBI V11 PEAJIN3ALINN
JABEPHOTI'O D®®EKTA B PEHTTEHOBCKOM JAUAITA3OHE: PACHET CHNJI
DJIEKTPOHHBIX CTOJKHOBEHUI JIJIA AR-ITOJOBHOM ITTIJIA3MBI

E. II. I'ypuuukas, /. A. Kopuesckuii, A. B. Jlo6ooa

Hosas BeicOkoTOUHAS TEOPECTUUCCKAA CXEMaA UCITIOJIb30BaHA B 3aa4€ JETCKTUPOBAHUA U U~
ATHOCTHUKU IapaME€TpOB CTOKHOBHUTECIBHO HaKayMBaeMOM MjIa3Mbl M ITOMCKE ONTUMAJIbHBIX
MJIa3MEHHBIX TTapaMeTPOB JUIS Jla3epHOro 3pdexTa B peHTIeHOBCKOM JHara3oHe. BriepBbie 1o-
JIYYCHBI JAaHHBIC O CHUJIaX JJICKTPOHHBIX CTOHKHOBCHI/Iﬁ, CCUCHUSAX SJICKTPOHHO-CTOJIKHOBUTECIIb-
HOT'O BO30Y>KJIeHUs 17151 HOHOB Ba B aproHoBoii rasme.

KuroueBble ciioBa:IeTeKTUPOBAHUE MapaMeTPOB IJIa3Mbl, Ja3epHBINH 3(PPEeKT B pEHTreHO-
BCKOM JIMATa3oHe, CeYeHHUE IEKTPOH-CTOJIKHOBHUTEIIHHOTO BO30YK/ICHUSI.



ONTWYHI, ONTOENEKTPOHHI | PAOJIALIVHI CEHCOPWU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

PACS: 85.30.Fg, 42.70.Nq, 42.65.Sf
YK 621.315.592, 537.228, 535.527

TPAHC®OPMALISA CTAHIB HECTALIIOHAPHOI EJEKTPOHHOI
INIJICUCTEMHA B YMOBAX ®OTOPE®PAKTUBHOI'O
I'AHH-E®EKTY

Il. M. I'opaen, I1. I1. I'opaei, C. M. Yynupa

YepHiBebKUI HAIllOHAJIBHUN YHIBepcuTeT iMeHi FOpis DeaprkoBuyua
58012, m. Uepnismi, By;1. Komoouncekoro, 2. Ten. : (380-3722) 46877,
e-mail: semicon@chnu.cv.ua

AHoTanis

TPAHC®OPMAIIIS CTAHIB HECTALIIOHAPHOI EJIEKTPOHHOI IIIJICUCTEMUA
B YMOBAX ®POTOPE®PAKTUBHOI'O TAHH-E®EKTY

I1. M. I'opaei, I1. I1. I'opaeii, C. M. YUynupa

s HamiBIpOBIAHUKA, HA SIKAW OKPIM T'PIFOYOTO HOCIT eIEKTPUYHOTO OIS AIFOTh JIB1 KBa3i-
MOHOXPOMATHUYHI XBWJII B YMOBaX JOMIIIKOBOT'O MOTJIMHAHHS, Y MOJIEl OJHOMIPHOI MOJIBOBOI
3a/1a4i 3HANWIEHO cUCTeMy MU(epeHIiHHNX PIBHSIHB IS KOe(Dilli€HTIB pO3KIIaay KOHIEHTpAIIii
€IIEKTPOHIB 1 EIEKTPUYHOTO TIOJISI Y PSAA 32 TPUTOHOMETPUYHUMHU (DYHKIISIMH. 3a JTOTTOMOT OO
YHCIIOBUX METO/IIB TIOCHIKEHO TpaHCc(hOopMaIlito IMHAMIYHUX CTAHIB CUCTEMH 1 OTIUCAHO 11 B Te-
pMiHax Teopii camoopraHizaiii — po3mipHocTi Xaycnopda Ta mokazuukis JIsmyHnosa. [Tokasa-
HO, IIIO B 3aJIE)KHOCTI BiJT CTENEH] KOMIIEHCAI] MITKMX JIOMIIIIOK Ta IHTEHCUBHOCTI CBITJIOBOT XBH-
7 TOCTIKyBaHA CUCTEMAa MOXE 3HAXOJIUTUCH y JIBOX CYTTEBO PI3HUX 3a CTIMKICTIO KOJMBHUX
CTaHax.

KumouoBi ciioBa: poropedpakTupHuii edpekt 'aHHA, TUHAMIYHA cucTeMa, (ha30BHil IIOPTPET,
po3MipHicTh Xaycaopda, moka3Huk JIsmyHoBa

Abstract

STATE TRANSFORMATION FOR THE NON-STATIONARY ELECTRON SUBSYSTEM
UNDER PHOTO-REFRACTIVE GUNN EFFECT

P. M. Gorley, P. P. Horley, S. M. Chupyra

For the semiconductor subjected to the action of carrier-warming electric field and two quasi-
monocromatic waves under impurity absorption the authors determined the differential equa-
tion set describing the trigonometric series coefficients for the distributions of carrier concentra-
tions and electric field in the framework of one-dimensional field model. The obtained system
was solved numerically that allowed the investigation of its dynamic states using self-organiza-
tion methodology, namely Hausdorff dimension and Lyapunov exponents. It was shown that
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depending on the concentration of the shallow impurity and the intensity of the incident light
wave it is possible to switch the system between the two oscillatory states, significantly different
in the terms of motion stability.

Key words: photorefractive Gunn effect, dynamical system, phase portrait, Hausdorff dimen-
sion, Lyapunov exponent

AHHOTAIUA

TPAHC®OPMAILIUA COCTOSSHUI HECTALIMOHAPHOMH DJIEKTPOHHOM
MOJCHUCTEMBI B YCJIOBUIAX ®OTOPE®PAKTUBHOTI'O TAHH-E®®EKTA

I1. H. I'opaeii, I1. I1. I'opaeii, C. H. Yynoipa

JJtst TOTyIpOBOAHUKA, HA KOTOPBIH KPOME T'PEIOIIET0 HOCUTETH SJICKTPUUECKOTO TIOJIS ICH-
CTBYIOT JIB€ KBa3U-MOHOXPOMATHYECKHUX BOJIHBI B YCIIOBHSIX MPUMECHOTO TIOTIIONICHHS, B MOJIC-
JIV OJTHOMEPHOM MOJICBOH 3a/1auM MoJTyueHa cuctema auddepeHInaIbHBIX YPaBHEHUH I KOI(D-
(DUITUEHTOB PA3JI0KEHUST KOHIICHTPAIIMH 3JIEKTPOHOB U 3JICKTPUUCCKOTO MMOJISI B PSJT IO TPUTO-
HOMeTpu4eckuM (pyHKIMsIM. C TTOMOIIBIO YUCIICHHBIX METOJIOB MCCIIe0BaHa TpaHCchopMaIius
JIMHAMUUYECKUX COCTOSIHUM CUCTEMBI M OIMCAaHA B TEPMHUHAX TEOPHHM CAMOOPTaHU3AINU — pPa3-
MepHocTH Xayciopda u nokazareiei JIsmyHoBa. [TokazaHo, 4TO B 3aBUCUMOCTH OT CTCIICHU
KOMITCHCAITUU MEJIKUX MPUMECEH M HHTEHCUBHOCTH CBETOBOI BOJIHBI HCCIIEAyeMasl CHCTEMa MO-
JKET HAXOAUTHCS B JBYX CYIIECTBEHHO Pa3HBIX IO CTOMKOCTH KOJIeOATEIIBHBIX COCTOSHHSIX.

KmoueBble ciioBa: poTopedpaxTuBHbiii 3¢dext ['aHHa, AuHAMHUYECKast cucTteMa, (ha30BbIH
MOPTPET, pa3MepHOCTh Xaycaopda, mokasareinb JIsmyHoBa
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STUDY OF ATOMIC SYSTEMS IN STRONG LASER FIELDS:
SPECTRAL HIERARCHY, DYNAMICAL STABILIZATION AND
GENERATION OF ULTRA-SHORT VUV AND X-RAY PULSES

A. V. Glushkov’, I. M. Shpinareva, V. M. Ignatenko and V. 1. Gura

Odessa National Polytechnical University, Odessa, Ukraine

Summary

STUDY OF ATOMIC SYSTEMS IN STRONG LASER FIELDS: SPECTRAL HIERARCHY,
DYNAMICAL STABILIZATION AND GENERATION OF ULTRA-SHORT VUV
AND X-RAY PULSES

A. V. Glushkov, 1. M. Shpinareva, V. M. Ignatenko and V. I. Gura

A new method for sensing a spectral hierarchy and dynamical stabilisation in atomic systems
in the intense laser field is presented.It is carried out modeling generation of the atto-second
VUYV and X-ray pulses under ionization of atomic systems by femto-second optical pulse. The
theory of studied phenomena is the physical basis for construction of the new nano-atomic ele-
ments and devices, including sensors, sources of VUV and X-ray radiation, quantum Carnot
engine, single-atomic lasers, quantum computers elements etc.

Key words: sensing, atomic system, laser field, spectral hierarchy, stabilisation, attosecond
VUYV and X-ray pulses

AHoTanis

BUBYEHHA ATOMHUX CUCTEM Y IHTEHCUBHOMY I10JI1 IABEPHOI'O
BUITPOMIHIOBAHHSI: CIIEKTPAJIBHA IEPAPXIS, IJMHAMIYHA CTABLII3ALIS
TATEHEPALIA YIBTPAKOPOTKHUX IMITVJIbCIB BY ®
TA PEHTTEHIBCBKOI'O JAIAITA30HIB

O. B. I'nywixos, I. M. IlIninapesa, B. M. Iecnamenxo, B. I. I'ypa

Po3BuHYTO HOBHI METO/I IeTEKTYyBaHHS €(DeKTiB CIEKTPaJIbHOI iepapXii i fmHAMIYHOI cTaOiTi-
3aIlil B AaTOMHHUX CUCTeMaX y CUJILHOMY I10JIi JIa3¢pPHOTO BUIIPOMIHIOBaHHS. BUKOHAHO MOJIEITIO-
BaHHS IeHepallil aTTOCEKYHIHUX IMIyJIbCciB BY® a peHTreHIBChKOro iana3oHy IpU 10HI3amil
BTOMHHMX CUCTEM (DEMTOCEKYH/THIUM ONTUYHUM IMITYJIbCOM. Teopis IIyKaHUX SIBUI MOXKE CITYKH-
TH (PI3MIHOIO OCHOBOIO JIJIs1 TOOYAyBaHHS HOBUX HAHO-aTOMHUX €JIEMEHTIB, TPUJIAIIB Ta TEXHO-
JIOTiH (ceHcopH, mxeperra BY® ta peHTreHIBChbKOT'0 BUIIPOMIHIOBAHHS, KBaHTOBI Mamuau Kap-
HO, OJTHOATOMHI JIa3epH, eJIEMEHTU KBAHTOBUX KOMIT IOTEPIB TOIIIO).

Ku11040Bi c;10Ba: 1eTeKTYBaHHSI, ATOMHA CUCTEMa, T10JIE JIA36PHOTO BUIIPOMIHIOBAHHSI, CIICKT-
panbHa iepapxis, ctabimizanis, artocekyHaHl BY® Ta peHTreHiBChKi IMITyIbCH



Sensor Electronics and Microsystem Technologies. 1/2006

AHHOTAILUA

MN3YYEHUE ATOMHBIX CUCTEM B MHTEHCHUBHOM ITOJIE JIASEPHOI'O U3JIYUYEHUNA:
CITEKTPAJIBHASI NEPAPXUS, INMHAMMWYECKAS CTABUJIN3ALNA U TEHEPALIN
YJIBTPAKOPOTKMNX UMITYJIBCOB BY® 1 PEHTTEHOBCKOI'O JAUIIA3OHOB

A. B. I'nywxos, U. M. IlInunapesa, B. M. Henamenko, B. U. I'ypa

Pa3BuT HOBBIN METO AETEKTUPOBAHUS 2(PPEKTOB CIEKTPATBHON HEPAPXUU U TUHAMUIECKOM
cTabWIN3alMK B aTOMHBIX CUCTEMAaX B CUJIBHOM I10JI€ JIA3€PHOr0 U31yueHus. Teopus HICKOMBIX
SIBJICHUI MOYKET CITY)KUTb (PU3MUECKON OCHOBOM JIJTsI CO3/TaHUSI HOBBIX HAHO-aTOMHBIX 9JIEMEHTOB
1 pubOPoB (CEHCOPhI, UCTOUHUKH BY® 1 peHTreHOBCKOTO U3NTyUYE€HMs, KBAHTOBbIE MAIIMHBI
Kapno, ogHoatomHblIe j1a3epbl, 3J1eMEHThI KBAHTOBBIX KOMIIBIOTEPOB U T.J1.).

KiroueBble ciioBa: ACTCKTUPOBAHHEC, aTOMHAA CUCTEMA, IIOJIC JTIa3€PHOTI'0 U3JTYUCHUS, CIICKT-
pajJibHas uepapxus, CTa6I/IJ'II/ISaI_II/I$I, ATTOCCKYHIHBIC BYD u PCHTICHOBCKHUE NMITYJIbChBI
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BIOCEHCOPU

BIOSENSORS

YK 539.21:535.34:577.32

PEAKTUBHICTb OJHOCTIHUX BYIJIEHEBUX HAHOTPYBOK
IMPU B3AEMOII 3 BIOJOITYHUMU MAKPOMOJIEKYJIAMU —
JAHK I BINIKAMMNA

I'. L. Jloséoewxo’, O. /. Oopazuosa’, O. M. @ecenxo’, K. I. Axoexin’

"' Tuctutyt ¢izsuku HAH Vkpainu, np. Hayku, 46, m. Kuis, 03028, Vkpaina,
e-mail: gd@iop.kiev.ua.
2 LleHTp OpUPOAHO-HAYKOBUX NOCTIMKeHb IHCTUTYTY 3aranbHol ¢isuku PAH,
ByJ1. BaBimosa 38, Mocksa, 119991, Pocis.

AHoTanis

PEAKTUBHICTh OJHOCTIHHUX BYTJIELIEBUX HAHOTPYBOK ITPU B3AEMOIT
3 BIOJIOITTYHUMU MAKPOMOJIEKYJIAMUA — JHK I BINIKAMUA

I'. L Jlosbewro, O. /. Oopazuosa, O. M. @ecenxo, K. 1. fAxoekin

B po6oTi mpeacTaBieHO KOPOTKUHI OTJISIT TaHUX JIITEPATYPH MO0 €KCIEPUMEHTAIBHUX 1
PO3paxyHKOBUX BiJJoMOCTel Mo HekoBalleHTHIH B3aemoii JIHK i 6inkiB 3 HeyHKIIIOHATI30BA-
HUMU BYTJICIICBUMHU HAaHOTpyOkamu. HaBeneHo pe3ynbTaTH, O OTPUMAHO METOOM KOMOiIHA-
IHHOTO PO3CISIHHS 1 €JIEeKTPOHHOI MIKPOCKOITIi BITHOCHO XapaKTEPUCTHKU BYTJICIIEBUX HAHOT-
py6oxk, a takox manai SEIRA (Surface Enhanced Infrared Absorption-mincunenns indpauep-
BOHOT'O TIOTJIMHAHHS METAJIEBOIO MOBEPXHEI0) CIIEKTPOCKOTIII 0 BU3HAYEHHIO KOH(OpMAIIiiftHO-
ro crany JJHK i 6inka Ha mpukiaai 6maadoro cupoBatkoBoro ansoyminy (BCA) mpu B3aemoii
3 OJHOCTIHHMMH BYTJICIIEBUMH HaHOTpyOkamu. Lli ekcriepuMeHTH TO3BOIWIN 3pOOUTH BUCHO-
BOK IIPO XapakTep HEKOBAJIEHTHUX B3a€EMOIIN B CUCTEMI TpyOKa—OioMoeKya. AHaMI3 JaHUX
nokasas, 1o npu B3aemonuii JIHK 3 HanoTpyOkamu BigOyBaeThCs iX 3B’A3yBaHHS HA MOBEPXHI
HAHOTPYOKH 3 yTBOPEHHSM JIOCTATHHO CTAOUTHHUX KOMITJIEKCIB 3a yuacTio BaH-aep-BaanbcoBux
CHJI, B IKUX T-CTEKIHTY BIIBOJUTHCS F'OJIOBHA POJIb 1 SIKi TIepeOy/I0BYIOTh BOHEBI 3B SI3KH B CTPY-
KTypi Giooriunoi motekynu. Lle o3Hauae, 1Mo 3MIHIOETHCS CUJIa 3B’3KY Ta BiIOYBAETHCS PO3-
PYB OJTHUX 3B’SI3KiB 3 YTBOPEHHSIM IHIIUX. BBaxa€eThcs, 110 BHACTIIOK Ti1podoOHOI B3aeMOoii 1
T-CTEeKiHTa aJcopOIlis aTbOYMiHY Ha MOBEPXHI HAHOTPYOKH BiIOYBA€THCA HA 3BUYANHI MiCIIS
(caifTm) 3B s13yBaHHs. A came, 11e — Tupo3uH (Tyr) ta peninananin (Phe), aprinin (Arg) Ta momi-
OHI oMY TIO CTPYKTYpPi aMiHOKHUCIIOTH.

Kmouosi caosa: JIHK, BCA (Ouuauunii cHpoBaTKOBHII aJiIbOYMiH), OJTHOCTIHHI BYIJIElIeBl Ha-
HoTpyOku, SEIRA (Surface Enhanced Infrared Absorption — mimcuiieHHs iHppadYepBOHOTO
MOTJIMHAHHS METAJIEBOIO TTOBEPXHEIO).



Abstract

REACTIVITY SINGLE WALLED CARBON NANOTUBES UNDER INTERACTION WITH
BIOLOGICAL MOLECULES - DNA AND PROTEINS

I'. L. Jlosbewro, O. /1. Oopazuosa, O. M. @ecenxo, K. 1. fAxoekin

Literature review of experimental and calculated data on non-covalent interaction of DNA
and proteins with nonfunctional carbon nanotubes was done in the paper. The results on charac-
terization of single walled carbon nanotubes with Raman spectroscopy and conformation analy-
sis of main biological polymers — DNA and protein of bovine serum albumin (BSA) under
interaction with single walled carbon nanotubes with SEIRA (surface enhanced infrared absorp-
tion) was presented.

The experiments give a possibility to conclude about non-covalent interaction in the complex
nanotube-biomolecule. Analysis of the experimental data have proved that under DNA interac-
tion with nanotubes, the bounding of DNA occurs at the nanotube surface, forming stable com-
plex with Van-der-Waalse interaction .

In this case, m-stacking has a main role with intra H-bond reconstruction within the biomole-
cules. We suppose, that albumin adsorbtion on nanotube surface takes place with participation
of conventional cite interaction for BSA, due to hydrophobic interaction and n-stacking. Exper-
imental data on structural reconstruction of albumin is an evidence of this fact.

Key words: DNA, BSA (bovine serum albumin), single-walled carbon nanotubes, SEIRA
(Surface Enhanced Infrared Absorption).

Pe3rome

PEAKTUBHOCTb OJHOCTEHHBIX YIVIEPOJHBIX HAHOTPYBOK
IMPU B3AEMOJJENCTBUMN C BUOJOTUYECKUMU MAKPOMOJIEKYJIAMUW —
JHK U BEJIKAMUA

I'. I. logbewxo, O. /. Obpaszuosa, O. M. @ecenxo, K. 1. Axoskin

B pabore mpeacraBiieH KpaTKuii 0030p JaHHBIX JIMTEPATYPbl OTHOCUTEIBHO 3KCIICPHUMEH-
TJIBHBIX M PACYCTHBIX JIAHHBIX IO HeKOBaJeHTHOMY B3auMoeiictButo JIHK u Genkos ¢ HedyH-
KIITMOHAJIU3UPOBAHHBIMU YIJIEPOIHBIMU HAHOTPpYOKamu. [1puBeeHbl pe3yIbTaThl, MOJyUYeHHBIC
METOI0M KOMOMHAITMOHHOTO PacCesTHUS U 3JICKTPOHHONH MUKPOCKOITUH IO XapaKTEPUCTUKE YT-
JICpOIHBIX HaHOTPYOOK, a Takxke manHbie MeToga SEIRA (Surface Enhanced Infrared
Absorption) ClIeKTpOCKONHUHU IO U3MEHEHUIO KOHpopMalmoHHoTro coctossHus JJHK u Oenka Ha
IpuMepe ObIYbero cbIBOpoTOYHOro anmboymuna (BCA) npu B3auMOoIeHCTBUM ¢ OJJHOCTCHHBIMU
yIJIIepOIHBIMU HaHOTpyOKamu. [locienHee MO3BOIMIIO CICNIaTh BBIBOJIBI O XapaKTepe HEKOBa-
JICHTHBIX B3aMMOJICHCTBUIA B cCUCTEeMe TpyOKa—OnoMoIIeKysia. AHAIN3 JaHHBIX MTOKAa3aJl, 4TO MPH
B3anmo/eiictBun JJHK ¢ HaHOTpyOKamMu MPOUCXOAUT UX CBS3bIBAHHME HA MOBEPXHOCTH HAHOT-
pyOKu ¢ 00pa3oBaHUEM JIOCTATOUYHO CTAOMIBHBIX KOMIUIEKCOB IIpHU yyacTtuu Ban-nep-Baanbco-
BBIX CHJI, B KOTOPBIX T-CTOKMHTY OTBOJIUTCSI OCHOBHASI POJIb M KOTOPBIE IEPECTPanBAIOT BOJIO-
POJIHBIC CBSI3U BHYTPH OMOJIOTUYECKON MOJIEKYIIBI.

DTO 03HAYACT, YTO MEHSETCS CUJIA CBSI3M U IIPOUCXOJIUT Pa3pblB OJTHUX CBsI3el ¢ 0Opa30BaHU-
eM Jpyrux. AjacopOuus aibOyMHUHA Ha MMOBEPXHOCTh HAHOTPYOKH MPEAITOI0KHUTEIIBHO TTPOUC-
XOJUT Ha OOBIYHBIC MecTa (CalThl) CBSI3BIBAHUS 3TOr0O OejIKa 3a cueT TuaApoPpOoOHOTO B3aUMOACH-
CTBUSl U T-CTOKHMHTA, O YeM CBHJIETEIILCTBYIOT CTPYKTYpHbIe TiepecTpoiiku B BCA. A nmenHo,
3TO — TUPO3UH Ta (eHUITATaHNUH, ApTUHUH U MTOJ00HBIEC €MY IO CTPYKTYPE aMUHOKHUCIIOTHI

KmoueBnie ciosa: JIHK, 6brunii ceiBopoTounsiit anbbymun (BCA), oqHOCTeHHBIE yIIepoI-
Hble HaHOTPYOKH, SEIRA (Surface Enhanced Infrared Absorption — ycuitenue nHGpakpacHOTO
TTOTJIONICHUS METAIITHYECKON MTOBEPXHOCTHIO) CIIEKTPOCKOTIHS.



CEHCOPU TA IHOOPMALLINHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

YK 616.153

HA IIYTU K CO3JAHUIO ITIOPTATUBHOM ABTOMATHUYECKO
CUCTEMBI PETI'YJIMPOBAHUA I'/TIOKO3bI B KPOBU

U. JI. Boiimoeuu, B. M. Kopcyuckuit

WuctutyTt kubdepHetnku uM.B.M.I'nymkosa HAH Ykpaunsl, npocn.Axkagemuka [ymkosa, 40,
03680, Kues, Ten. 38-044 5260128, daxc: 38-044 5261267, YkpauHa,
e-mail: d220@public.icyb.kiev.ua

AHHOTAIUA

HA ITYTHU K CO3IAHUIO TOPTATUBHOM ABTOMATUYECKOM CUCTEMBI
PEI'YJIMPOBAHUA I'/TIOKO3bI B KPOBU

U. JI. Boiimosuu, B. M. Kopcynckuii

AHaTM3UPYIOTCS HEOOXOIMMOCTh U BO3MOXXHOCTH CO3/IaHUSI TOPTATUBHON aBTOMATHYECKOM
CHCTEMBI PeryJIupOBaHus KOHIeHTpauuu 1ioko3sl B KpoBu (KI'K) yenoBeka, koTopas 0b1 2¢-
(beKTHBHO JIOTIOJHSJIA UM B HEKOTOPBIX 3BEHBSX 3aMEHsJIA ECTECTBEHHBIE MIPOIIECCHI PETYIIHPO-
BaHMS, HAPYIIEHHbIE B pe3yibTaTe 3aboseBanus auadberoM. [lokazaHo, YTO HbIHE OCHOBHAs
po0JieMa MpU CO3AaHUU TAKOH CUCTEMBI COCTOUT B Pa3pabOTKe HaAEKHOIO, HEMHBA3UBHOTO,
HEIPEPBIBHO AEHCTBYIOLIEro IiItokoceHcopa. OCHOBHBIE TPYIHOCTH CBSI3AHBI C OUEHb HU3KOU
cpenHel KOHUEHTpalre ITI0KO3bl B OMOTKAHU U €€ HE3HAUMTEIbHBIM BIMSHUEM Ha ONTHUYECKUE
CBOMCTBA, a TakXke ¢ (PU3NOIOTHUECKUMH KOJIEOAHUSIMU YPOBHS KPOBEHATIOTHEHHS] OMOTKAHH.
IIpuBenen ananuTHueckuii 0030p pa3pabOTOK B JAHHOM HarpaBieHuu. OOpallieHo BHUMAaHUeE
Ha TO, YTO OOJIBIIMHCTBO MPEI0KEHHBIX 10 CUX ITOP HEMHBA3MBHBIX U MaJOMHBA3UBHBIX [IIIO-
KOCEHCOPOB (haKTHUECKH U3MEPSIIOT KOHLEHTPAINIO TTIIOKO3bI, YCPEIHEHHYIO 110 BCEMY 00BEMY
KUBOM TKaHM, INOO B TKAHEBOMW KUJIKOCTH, a 3a/1a4a KOPPEKTHOIO MepecueTa pe3yIbTaToB 13-
Mepenuii B KI'K He pemraercs. BeickazaHo MHEHUE O TOM, YTO COBPEMEHHHbBIN yPOBEHb TEXHUKHI
obecreunBaeT Bce MPEANOCHUIKH ISl CO3AaHUs yA0OHON MOPTATUBHON CUCTEMbI HCKYCCTBEHHO-
ro perynuposanusi KI'K.

KiroueBbie ciioBa: ,E[I/Ia6eT, KOHUICHTpALHA I''TIOKO3bI, INTFOKOCCHCOPBI, ABTOMATHU3UPOBAHHAA
IMopTaTUBHAS CUCTEMA PEIYJIUPOBAHUS.
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AHoTauisn

HA IITAXY 1O CTBOPEHHS ITOPTATUBHOI ABTOMATUYHOI CUCTEMUA
PETYJIOBAHH4 I''ITIOKO3U1 B KPOBI

L. /1. Boiimosuu, B. M. Kopcyucovkuii

AHaTI3YIOTHCS HEOOXITHICT 1 MOKJIMBOCTI CTBOPEHHS MOPTATUBHOI aBTOMATHYHOI CUCTEMU
perymoBaHHs KoHIeHTpalii ritoko3u B KpoBi (KI'K) mroamnuy, sxa 6 epexTrBHO JOTOBHUIA 200
B JICSIKMX JIAHKAX 3aMiHMJIA TPUPOIHI MPOIIECH PETYIIOBAHHS, TOPYIIEH] B Pe3yIbTaTi 3aXBOPIO-
BaHHS Ha aia0et. [Toka3zaHo, 110 3apa3 OCHOBHA MPoOIeMa ITPpU CTBOPEHHI TAKOT CUCTEMU TTOJIS-
rae B po3po01ii HaiifHOTO, HeiHBA3iltHOT0, HEMepepPBHO AIF0UOT0 ITIOKOCEHCOPa. 11 BUpiMIeHHTO
3aBaXKaIOTh Jy’Ke HU3bKA CEPEIHS KOHIICHTpAIlis TJIOKO3M Ta ii He3HAYHWI BIUTMB HA ONTHYHI
BIIACTUBOCTI OIOTKAHMHHU, & TaKOXK (i310JIOTIUHI 3MIHH PIBHS KPOBOHAIMIOBHEHHS O1O0TKAHWUHHU..
JaHo aHaIITUYHUN OTJIS PO3pOOOK y IIbOMY HAIPsIMi. 3BEpTAETHCS yBara Ha Te, 110 NepeBakHa
OUTBIIICTH 3aMPOMOHOBAHUX HEIHBA3IMHUX 1 MaJTOIHBA3IMHUX TITIOKOCEHCOPIB (DaKTUYHO BHUMIi-
PIOE KOHIIEHTPAIIIO TIIFOKO3HU, YCepeHEHY TI0 BChOMY 00’€MOBI JKUBOT TKAHWHU, a00 B TKAHWUH-
HIl piIuHi, a 3a1a9a KOPEKTHOTO MepepaxyHKy pe3ynbTaTiB BuMmipioBanb y KI'K He BupimyeTs-
csi. BucnmoBneHa aymka mpo Te, 1o Cy4acHUH piBeHb TEXHIKM 3a0e3reuye yci mepeaIyMOBH IS
CTBOPEHHS 3pYUHOI MOPTATUBHOI cUCTeMH IITy4yHOro peryinoBaHHs KI'K.

Korouosi ciioBa: z[ia6eT, KOHL[GHTpaI_IiSI TJIFOKO3U, T''TFOKOCCHCOPHU, ITIOPTATHBHA CUCTEMaA LITY-
YHOI'O PETryJIFOBAHHA.

Summary

TOWARDS DEVELOPMENT OF PORTABLE AUTOMATED SYSTEM
FOR CONTROLLING OF GLUCOSE IN BLOOD

L. D. Voytovich, V. M. Korsunsky

Necessity and possibility of development of portable automated system for regulation of glu-
cose in blood is analised. The system should supplement or replase in some links natural process-
es destroed by diabetes.It is showen that the kee issue of the system is the development of reliable
noninvasive continuously operating glucosensor. Major reasons for essential difficulties with the
sensors are given. Rather complete analitical survey of developing in this field is submitted. At-
tention is paid to the fact, that the absolute majority of nonivasive or semyinvasive glucosensors
are measuring glucose concentration in everige volume of tissue. But there are no methods how
to transfer the results of such measurements onto blood. The idea is stated, that modern level of
technology creates all preconditions for development of convinient portable system for artificial
regulation glucose concentration in blood.

Keywords: diabetes, glucose concentration, glucosensors, automated portable system of glu-
cose regulation.
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SENSING THE NONLINEAR INTERACTION BETWEEN
GLOBAL TELECONNECTION PATTERNS:
MICROS TECHNOLOGY “GEOMATH”

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

Odessa State Evironmental University, Odessa, Ukraine
E-mail: glushkov@paco.net

Abstract

SENSING THE NONLINEAR INTERACTION BETWEEN GLOBAL TELECONNECTION
PATTERNS: MICROS TECHNOLOGY “GEOMATH”

A. V. Glushkov, V. N. Khokhlov, Y. Y. Bunyakova,
G. P. Prepelitsa, A. A. Svinarenko, T. A. Tsenenko

It is carried out the micros computer data processing technology for sensing the chaotic be-
havior in the global climate system of the Earth and the nonlinear interaction between telecon-
nection patterns, based on the using technical devices observation data and the joint wavelet
analysis PC programs complex “GeoMath”.

Key words: micros computer technology “GeoMath”, wavelet analysis , sensing the nonlinear
interaction between teleconnection patterns

Pesrome

JETEKTYBAHHSA HEJITHIMHOT B3AEMO/III TEJJEKOHHEKIIMHUX MMATTEPHIB:
MIKPOC TEXHOJIOI'TA “GEOMATH”

O. B. I'nywxos, B. M. Xoxnos, IO. A. bBynskosa,
I'. I1. Ilpenenuua, A. A. Ceunapenxo, T. O. I]enenxo
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AHoTanis
AIJATITALISA CTAHIAPTY IEEE 1451 1JIsS1 YACTOTHUX CEHCOPIB
C. 0. Opuw

B crarTi onmcani posmmpenns i aganranis cranaapty IEEE 1451 nns cencopiB wacToTHO-
gacoBoi rpymnu. ITokazano, 1m0 Ipu BUKOPHUCTAHHI OJHOTO YHIBEpPCAIBHOTO KOMIIOHEHTA —
VITUK-1 — Oyap-sKkuii iCHyIOUMii 9aCTOTHUI CEHCOP MOKe OyTH NIEpPeTBOPEHUI B IHTEIICKTyaTb-
HUM 3 MOKITMBICTIO caMoiieHTH(iKkalii i camoaanTaiii. Takuit miaxia 1o npoektyBanHs IEEE
1451-cyMicHUX CEHCOPIB Ja€ ICTOTHI IlepeBaru K BUpOOHUKaM, Tak 1 cokuBadyaM. [Iporaosy-
€TBHCS 30UTBIIIEHHST PUHKY 1HTEIEKTYalIbHUX CeHCOPiB Ha 15-20 %.
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TyaJIbHI IEPETBOPIOBAYi, IEPETBOPIOBAY YACTOTA-KO/T

Abstract
IEEE 1451 STANDARD ADAPTATION FOR FREQUENCY OUTPUT SENSORS
S. Y. Yurish

An effort to simplify the IEEE 1451 standards family extension for adding smart, plug-and-
play and self-adaptation capabilities to frequency output sensors is describe in the paper. It was
shown that due to the use of one universal component — the universal frequency-to-digital con-
verter (UFDC-1), any frequency output sensor can be transformed into a smart transducer com-
patible to the IEEE 1451 standard. This gives strong benefits to both: customer and manufactur-
ers, increases the level of commercial adoption of the standard in industry and smart sensors
market up to 15-20 %.

Key words: frequency output sensors, IEEE 1451, smart transducers, frequency-to-digital
converter
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B. B. Iloscusamenko

ITpoBeneHbl OLIECHOUHBIE PACUYETHI AABJICHUN METAIM3ALMUA B XaJIbKOT€HUIAX IIEIIOYHO3E-
MEJIPHBIX METAJIJIOB, Oa3UpyIOIIHecs Ha MPUOIMAKEHUH JTOKATFHON TIOTHOCTH U UCIOJIB3YIO-
M€ B KAYECTBE NOJATOHKU KOHCTPYUPOBAHUE MOMPABOK B IMMOTEHIMAT OCPEICTBOM AJIEKTPOH-
HOU TJIOTHOCTH, TTOJTyYEHHOU B CAMOCOTJIACOBAHHOM pacyeTe B paMKax MPUOIMKEHUS JTOKaAITh-
HOM MJIOTHOCTH.
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B. B. Ilosicusamenko

IIpoBeaeHO OLIIHOYHI PO3paxXyHKU THCKIB METaI3allli y XaJbKOTeHIAaX JIY’)KHO3EMEJIbHUX Me-
TaJiB, SIKi 0a3yI0ThCs HAa HAOIMIKEHHI JIOKAJIbHOI T'YCTHHU 1 BAKOPUCTOBYIOTH Y SIKOCTI ITIITOHKH
KOHCTPYIOBaHHS MOTIPABOK B IMOTEHIIIAI Yepe3 eJIEKTPOHHY I'YCTHHY, SKa OJIep)KaHa y caMOy3ro-
JOUKEHOMY PO3paxyHKY B paMKax HaOJMKEHHS JIOKAJIbHOI TYCTUHU
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Abstract
THE METALLIZATION OF ALKALINE-EARTH CHALCOGENIDES UNDER PRESSURE
V. V. Pozhivatenko

Estimated calculation of pressure of metallization in alkaline-earth chalcogenides, based on
local-density approximation and using as fit the construction of corrections in potential by
means of the electronic density obtained in self-consistent calculation within the framework of
local-density approximation are performed.

Key words: alkaline earth chalcogenides, local-density approximation, norm-conserving pseu-
dopotential, self-interaction corrections.
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Electrochemical characterization and in vivo biocom-
patibility of a thick-film printed sensor for continuous
in vivo monitoring

Voskerician, G. Chung-Chiun Liu Anderson, J.M.

On page(s): 1147- 1158

Abstract

This paper assessed the material biocompatibility and
investigated the temporal modulation in electrochemi-
cal performance of printed thick-film electrochemical
sensing devices (ESDs) that can serve as the basis of
various enzymatic sensor in detecting an electrochemi-
cally potent species. The sensors were placed in phos-
phate buffered saline (PBS), human serum, or implant-
ed subcutaneously in rats, free or in stainless steel cag-
es. The exudate collection allowed the evaluation of
inflammatory cell populations, up to 21 days. The fer-
rous/ferric redox electrode reactions were used to as-
sess the electrode elements performance for up to 49
days. Following testing, scanning electron microscopy
(SEM) evaluated cell surface adhesion, while fibrous
capsules were examined by histology. It was deter-
mined that the exudates leukocyte concentration due
to the presence of sensors was comparable to the empty
cage controls. For the length of the study, the sensors
functionality appeared not to be influenced by the in
vivo environment, when tested ex vivo, without the
surrounding fibrous capsule. Surface imaging (SEM)
indicated temporal focal dissolution of the Ag/AgCl
electrodes with no apparent local toxicity. We con-
cluded that the ESDs were biocompatible and their ex
vivo functionality was not lost when maintained in
vivo for up to 49 days.

Surface plasmon resonance detection of metal ions:
layer-by-layer assembly of polyelectrolyte sensing
layers on a multichannel chip

Palumbo, M. Nagel, J. Petty, M.C.

On page(s): 1159- 1164

Abstract

A single-chip multichannel surface plasmon resonance
sensor (SPR) has been used to detect metal ions in
aqueous solutions. The equipment was designed
around a commercial light-emitting diode and a CCD
camera and incorporated no moving parts. The sens-
ing materials were based on molecular architectures of
polyelectrolyte films, deposited by the layer-by-layer
self-assembly technique. Two bilayer architectures,
poly(ethyleneimine) (PEI)/poly(ethylenealt-maleic

acid) and PEI/poly(styrenesulfonate), were shown to
produce different responses to solutions containing
copper, nickel, and iron. The SPR equipment was able
to measure concentrations of these metals down to lev-
els of at least 2410 M.

Array of opto-chemical sensors based on fiber-optic
spectroscopy

Di Natale, C. Mignani, A.G. Paolesse, R. Macagna-
no, A. Mencaglia, A.A. Dapos Amico, A.

On page(s): 1165- 1174

Abstract

A compact, flexible platform for reading out the varia-
tion of the optical absorption spectra in the visible
range in a number of sensing materials is illustrated in
this paper. This apparatus is based on an integrated
spectrophotometer, an array of suitably controlled
LEDs, optical fibers to carry and collect light, and a
mechanical arrangement that makes possible the meas-
urement, in sequence, of up to 15 different sensing lay-
ers. The unit was tested with a number of metallopor-
phyrins, known for their outstanding sensorial and
optical properties. Data were analyzed using a multi-
way chemometrics approach. In this regard, a method-
ology to investigate the properties of an array of chem-
ical sensors is introduced. This approach allowed an
evaluation of the role played in the array by each sens-
ing material in each spectral region to be performed.
The analysis revealed interesting insight into the classi-
fication properties of the sensor array and the interac-
tion mechanisms of porphyrins. The set of metallopor-
phyrins showed a variety of interaction mechanisms,
and the relation of these mechanisms to the structure
of the metalloporphyrins was evidenced by an accurate
interpretation of the loadings of the multiway analysis.

ATR-FTIR spectroscopic analysis of sorption of
aqueous analytes into polymer coatings used with
guided SH-SAW sensors

Jones, Y.K. Zhonghui Li Johnson, M.M. Josse,
F. Hossenlopp, J.M.

On page(s): 1175- 1184

Abstract

Attenuated total internal reflectance Fourier trans-
form infrared (ATR-FTIR) spectroscopy was used for
the investigation of sorption of aqueous solutions of
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analytes into polymer coatings. A series of simple
model polymers, such as poly(dimethylsiloxane),
poly(epichlorhydrin), and poly(isobutylene), and films
and analytes, such as aqueous solutions of ethylben-
zene, xylenes, toluene, and nitrobenzene, were used to
evaluate the use of ATR-FTIR spectroscopy as a
screening tool for sensor development. The ratios of
integrated infrared absorption bands provided a sim-
ple and efficient method for predicting trends in parti-
tion coefficients. Responses of polymer-coated guided
shear horizontal surface acoustic wave (SH-SAW) sen-
sor platforms to the series of analytes, using polymer
coatings with similar viscoelastic properties, were con-
sistent with ATR-FTIR predictions. Guided SH-SAW
sensor responses were linear in all cases with respect to
analyte concentration in the tested range. Comparison
of ATR-FTIR data with guided SH-SAW sensor data
identifies cases where mass loading is not the dominant
contribution to the response of the acoustic wave sen-
sor. ATR-FTIR spectra of nitrobenzene, coupled with
computational chemistry, provided additional insight
into analyte/polymer interactions.

Micromachined silicon electrolytic conductivity probes
with integrated temperature sensor
Dongming He Shannon, M.A. Miller, N.R.

On page(s): 1185- 1196

Abstract

Electrolytic conductivity measurements of fluids cur-
rently require sample volumes greater than a milliliter.
Many applications would benefit from accurate meas-
urements of nano- to microliter sample volumes. How-
ever, polarization and nonlinear electrode impedance
effects, along with stray impedance and temperature
effects, strongly affect measurements of the solution
conductance for microliter and smaller sample vol-
umes. MEMS-based silicon electrolytic conductivity
probes, down to 100 um wide, with integrated temper-
ature sensors, have been designed and fabricated to
overcome these effects. Several electrode configura-
tions were tested: plain electrode pairs, electrode pairs
plated with platinum black, plain four electrode sets,
and four electrode sets plated with platinum black
were investigated. The same accuracy as normal scale
probes has been achieved with these sensors over al-
most three orders of magnitude in solution concentra-
tion and electrolytic conductivity ranges.
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Core-referenced ratiometric fluorescent potassium ion
sensors using self-assembled ultrathin films on euro-
pium nanoparticles

Brown, J.Q. McShane, M.J.

On page(s): 1197- 1205

Abstract

Nanoengineered fluorescent sensor coatings on colloi-
dal carriers have been developed for use intracellular-
ly. These nanosensors are fabricated via the electro-
static layer-by-layer self-assembly technique to form
ultrathin polyelectrolyte films containing indicators
on fluorescent nanoparticles. The fluorescent nano-
particle templates and the fluorescent indicator are
chosen such that their optical properties are comple-
mentary, enabling the inert nanoparticle templates to
serve as internal intensity references for the fluorescent
probe. In this work, the potassium ion indicator, po-
tassium-binding benzofuran isophthalate potassium-
binding benzofuran isophthalate was immobilized
within poly(styrene sulfonate)/poly(allylamine hydro-
chloride) films assembled on the surface of fluorescent
europium nanoparticles. The indicator retains its sen-
sitivity to potassium ions after immobilization within
the films and exhibits sensitivity to increases in potas-
sium concentration over a broad range. In addition,
the sensors demonstrate excellent leaching stability,
with less than 1% of loaded indicator leached after 14
days of wet storage. The core-referenced nanosensor
scheme described here is a simple and elegant way to
co-immobilize fluorescent indicator and intensity ref-
erence within a single nanoscale package, which may
be deployed intracellularly; furthermore, the separa-
tion of fluorescent indicator from the cellular environ-
ment is attractive, as it may prevent complications due
to use of liquid-phase fluorescent sensors intracellular-
ly, such as cytotoxicity and probe compartmentaliza-
tion.

Measurement of 5-eV atomic oxygen using carbon
based films: preliminary results
White, C.B. Roberts, G.T. Chambers, A.R.

On page(s): 1206- 1213

Abstract

Carbon-based sensors have been developed to measure
the atmospheric neutral atomic oxygen (AO) flux expe-
rienced by spacecraft in low Earth orbit. Thin- and
thick-film carbon sensor elements were deposited onto
an alumina substrate between thick-film gold tracks and
silver palladium solder pads. AO flux is deduced by
measuring resistance changes as the carbon film erodes
and applying a simple theory. A wide range of responses
were observed that are dependent on the deposition
process and post deposition annealing. The deposition
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methods used were dc magnetron sputtering, e-beam
evaporation, and screen-printing. The sensors tested
compare favorably with similar silver-based sensors
that have been flown previously on small satellite mis-
sions with significant mass/power constraints.

A resonant accelerometer with two-stage microleverage
mechanisms fabricated by SOI-MEMS technology
Su, S.X.P. Yang, H.S. Agogino, A.M.

On page(s): 1214- 1223

Abstract

We present the design, fabrication, and testing of a
push-pull differential resonant accelerometer with
double-ended-tuning-fork (DETF) as the inertial force
sensor. The accelerometer is fabricated with the sili-
con-on-insulator microelectromechanical systems
(MEMS) technology that bridges surface microma-
chining and bulk micromachining by integrating the
50-um-thick high-aspect ratio MEMS structure with
the standard circuit foundry process. Two DETF reso-
nators serve as the force sensor measuring the accelera-
tion through a frequency shift caused by the inertial
force acting as axial loading. Two-stage microleverage
mechanisms with an amplification factor of 80 are de-
signed for force amplification to increase the overall
sensitivity to 160 Hz/g, which is confirmed by the ex-
perimental value of 158 Hz/g. Trans-resistance ampli-
fiers are designed and integrated on the same chip for
output signal amplification and processing. The 50-/
spl mu/m thickness of the high-aspect ratio MEMS
structure has no effect on the amplification factor of
the mechanism but contributes to a greater capaci-
tance force; therefore, the resonator can be actuated by
a much lower ac voltage comparing to the 2-pm-thick
DETF resonators. The testing results agree with the
designed sensitivity for static acceleration.

A novel thermal sensor concept for flow direction and
flow velocity
Nam-Trung Nguyen

On page(s): 1224- 1234

Abstract

This paper presents a unified theory for different meas-
urement concepts of a thermal flow sensor. Based on
this theory, a new flow sensor concept is derived. The
concept allows measuring both direction and velocity
of a fluid flow with a heater and an array of tempera-
ture sensors. This paper first analyzes the two-dimen-
sional (2-D) forced convection problem with a laminar
flow. The two operation modes of a constant heating
power and of a constant heater temperature are con-

sidered in the analytical model. A novel estimation al-
gorithm was derived for the flow direction. Different
methods for velocity measurement were presented: the
hot-wire method, the calorimetric method, and the
novel average-temperature method. The only geomet-
ric parameter of the sensor, the dimensionless position
of the sensor array, is optimized based on the analyti-
cal results. Furthermore, the paper presents the experi-
mental results of the sensor prototype. In order to ver-
ify the analytical model, an array of temperature sen-
sors was used for recording the 2-D temperature pro-
file around the heater. Temperature values are trans-
ferred to a computer by a multiplexer. A program run-
ning on a personal computer extracts the actual flow
velocity and flow direction from the measured temper-
ature data. This paper discusses different evaluation
algorithms, which can be used for this sensor. A simple
Gaussian estimator was derived for the direction meas-
urement. This estimator provides the same accuracy as
the analytical estimator. Velocity results of both the
calorimetric concept and the novel average-tempera-
ture concept are also presented.

Noise of piezoelectric accelerometer with integral FET
amplifier
Levinzon, F.A.

On page(s): 1235- 1242

Abstract

Since significant progress has been achieved in the de-
velopment of low-noise piezoelectric (PE) accelerome-
ters with integral FET amplifiers, detailed noise analy-
sis of the system PE transducer-FET amplifier, and
obtaining the engineering formula for its noise floor
has become vital. As a result of this analysis, the for-
mula for the noise floor of PE accelerometers in terms
of acceleration spectral density is obtained at wide fre-
quency band. Noise floor of the low-noise PE acceler-
ometer comprising low-noise JFET charge amplifiers
with some particular parameters of the PE transducer
and the JFET amplifier was measured. The theoretical
and experimental curves of the PE accelerometer’s
noise floor have a good correlation with each other at
frequencies from 1 Hz to 10 kHz. The contribution of
the different noise sources to the overall noise floor is
shown. Those noise sources include the mechanical-
thermal noise and electrical-thermal noise of the PE
transducer and all main noise sources of FET amplifi-
ers: the thermal noise voltage of the FET biasing resis-
tor, the thermal noise of the series resistor between the
PE transducer and the gate of the FET, the channel
thermal noise voltage, the 1/f noise voltage, and the
shot noise current in the gate circuit. At low frequen-
cies, the f=50 Hz noise floor is determined mainly by
the FET biasing resistor’s thermal noise and the PE
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transducer’s electrical-thermal noise. At frequencies
from about 50 Hz to about 1 kHz, the contribution of
the PE transducer’s electrical-thermal noise dominates
over the amplifier’s noise sources by a factor of less
than 2. At frequencies above 1 kHz, noise floor is de-
termined mainly by the JFET channel thermal noise
and the PE transducer’s electrical-thermal noise.

Analysis and optimization of a compliant mechanism-
based digital force/weight sensor
Zheyao Wang Huan Hu

On page(s): 1243- 1250

Abstract

Digital force/weight sensors have some advantages
over their analog counterparts. This paper describes
the optimization and implementation of a novel digital
force/weight sensor that uses a thickness-shear quartz
crystal resonator (QCR) and a unique compliant
mechanism. The compliant mechanism consists of
eight flexure hinges and is used to fix the sensitive
QCR and transfer the measured force. Advantages of
such a sensor include inherent digital output, high res-
olution, high reliability, and low cost. Due to the com-
plex structure and the multivariables of the compliant
mechanism, conventional trial methods are inefficient
in determining the dimensions. To solve this problem,
an optimization method has been developed by em-
ploying rigid-body model, finite element method, and
nonlinear programming techniques. Experimental re-
sults show that it is more efficient than trial methods in
optimizing complex compliant mechanism-based sen-
sors. This method can be used as a generic method for
optimizing force sensors using compliant mechanisms,
to obtain the desired specifications.

Sensitivity, noise, and resolution in QCM sensors in
liquid media

Rodriguez-Pardo, L. Rodriguez, J.F. Gabrielli,

C. Perrot, H. Brendel, R.

On page(s): 1251- 1257

Abstract

The use of quartz-crystal oscillators as high-sensitivity
microbalance sensors is limited by the frequency noise
present in the circuit. To characterize the behavior of the
sensors, it is not enough to determine their experimental
sensitivity, but, rather, it is essential to study the fre-
quency fluctuations in order to establish the sensor reso-
lution. This is fundamental in the case of oscillators for
damping media, because the level of noise rises due to
the strong decline of the quality factor of the resonator.
In this paper, a comparative study of noise and resolu-
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tion is presented with respect to the frequency and the
quality factor. The study has been made using four os-
cillators designed to be used in quartz-crystal microbal-
ance sensors in damping media. The four circuits have
been designed at increasing frequencies in order to im-
prove the sensitivity or frequency change per unit of
measurand. Also, the present theoretical resolution lim-
it or best resolution achievable with a microbalance os-
cillator using an AT resonator is determined, since this
does not depend on frequency. However, when operat-
ing in liquid, the damping of the resonator makes the
resolution diminish due to a worsening of the quality
factor. The relationship between the resolution limit
and the frequency and characteristics of the liquid medi-
um is determined. The resolution worsens when the den-
sity and viscosity of the liquid is increased. However, in
this case, an increase in frequency implies a small in-
crease in resolution. Therefore, we find that when work-
ing below the maximum quality factor, for similar val-
ues, the resolution can be improved by elevating the
work frequency.

Anisotropic magnetoresistive model for saturated
sensor elements

Haji-Sheikh, M.J. Morales, G. Altuncevabhir,

B. Koymen, A.R.

On page(s): 1258- 1263

Abstract

Presented is a model that predicts the resistive behavior
of an anisotropic magnetoresistive (AMR) sensor ele-
ment in magnetic saturation. Both the experimental
data and the model concur with a high degree of accura-
cy. The model builds on the work of other investigators
and it is shown to track the behavior of actual magne-
toresistive elements. This paper shows that, with a mi-
nor modification to previous models, the resistor should
and can be divided into isotropic and magnetically af-
fected components that can give some new insights into
the AMR effect. With this model, one can extract the
parameters that have magnetic effects from the ones
that are independent of the magnetic effects.

Excitation and temperature stability of PCB fluxgate
sensor
Tipek, A. Oapos Donnell, T. Ripka, P. Kubik, J.

On page(s): 1264- 1269

Abstract

Printed circuit board (PCB) integrated inductors have
been adapted for operation as fluxgate sensors. A ring
core is made from an electrodeposited permalloy thin
film and is sandwiched between the layers of the PCB.
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The sensor excitation winding is also integrated into
the PCB design. The pick-up coil is wound around the
frame of the PCB core. Different types of current exci-
tation waveforms with tuned and nontuned pick-up
coils were used. The achieved sensitivities for 60 turns
of tuned/nontuned pick-up coil, a sinusoidal waveform
excitation current of Irms=300 mA, and an excitation
frequency of 150 kHz were 13100/1800 V/T. The
achieved sensitivity for pulse excitation (Ipeak-
peak=900 mA, Irms=184 mA, duty 20%) was 2100 V/
T. Noise power density for pulse excitation was 1.2
nTrmsvHz@]1 Hz, noise rms value from 10 mHz to 10
Hz was 3.3 nT. A perming error of 1 uT was measured
for a wide range of excitation currents.

Development and application of millimeter wave radar
sensors for underground mining

Brooker, G.M. Scheding, S. Bishop, M.V.
Hennessy, R.C.

On page(s): 1270- 1280

Abstract

This paper defines the issues that are required for the
development of a successful underground range meas-
urement sensor. It considers various options, including
laser and sonar implementations, before focusing on a
millimeter-wave frequency modulated continuous
wave radar. The implementations of radar sensors for
simple ranging and three-dimensional cavity profiling
are then discussed before some data obtained in under-
ground mines is presented to verify the radar perform-
ance through thick dust and vapor.

Complex permittivity and moisture measurements of
oil palm fruits using an open-ended coaxial sensor
Abbas, Z. You Kok Yeow Shaari, A.H. Khalid,

K. Hassan, J. Saion, E.

On page(s): 1281- 1287

Abstract

An open-ended coaxial sensor for the determination of
complex permittivity and moisture content of oil palm
fruits is presented in this paper. The measurement sys-
tem consisting of the sensor and a PC-controlled vec-
tor network analyzer have been tested successfully on a
range of oil palm fruits of various degrees of ripeness.
The initial values of the complex permittivity were esti-
mated using the admittance model of the sensor. The
amount of moisture content was found by matching
the values of permittivity from the quasistatic model
with the permittivity of a dielectric mixture model us-
ing the moisture content values obtained from the
standard oven drying method.

Thinned fiber Bragg gratings as refractive index
Sensors

Iadicicco, A. Cusano, A. Campopiano, S. Cutolo,
A. Giordano, M.

On page(s): 1288- 1295

Abstract

In this work, highly sensitive refractive index measure-
ments have been experimentally demonstrated by us-
ing thinned fiber Bragg grating (FBG) sensors. When
the cladding diameter is reduced, significant changes in
the effective refractive index occur due to surrounding
medium refractive index modifications, leading to
Bragg wavelength shifts. Uniformly thinned FBGs
have been obtained by using wet chemical etching in
hydrofluoric acid solutions. In order to prove sensor
sensitivity, experimental tests have been carried out by
using glycerine solutions with well-known refractive
indices. Obtained results agree well with the numerical
analysis carried out by using the three-layer fiber mod-
el. If the cladding layer is completely removed, resolu-
tions of [110°and [110* for the outer refractive index
around 1.450 and 1.333, respectively, are possible. Fi-
nally, a novel approach based on the selective etching
along the grating region has been analyzed, leading to
high-sensitivity refractive index sensors based on in-
tensity measurements.

A CMOS sensor optimized for laser spot-position
detection

De Nisi, F. Comper, F. Gonzo, L. Gottardi,

M. Stoppa, D. Simoni, A. Beraldin, J.-A.

On page(s): 1296- 1304

Abstract

An optical sensor architecture optimized for flying-
spot, triangulation-based, three-dimensional (3-D) la-
ser scanners will be presented. The architecture imple-
ments a spot-position detection algorithm based on a
two-step procedure that allows for improved dynamic
range and readout speed. The sensor, which contains
two linear arrays of pixels, analog readout channels,
and digital signal preprocessing circuitry, has been
fabricated in 0.6-um CMOS double-poly triple-metal
technology and measures 8.1745.67 mm?. Pixel size
and shape have been selected for reducing the effect of
laser speckle and for the possibility of measuring color
in a multiwavelength 3-D scanner. Electrooptical test
results confirm the sensor behavior as expected from
simulations on a dynamic range of 80 dB and exhibits
a maximum speed of 50-k voxel/s.
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A monolithic optical phase-shift detector on silicon
Arguel, P. Valentin, J. Fourment, S. Lozes-Dupuy,
F. Sarrabayrouse, G. Bonnefont, S. Jourlin,

Y. Reynaud, S. Destouches, N. Tishchenko, A.V.
Jay, J.

On page(s): 1305- 1309

Abstract

A novel monolithically integrated device used as an
optical phase-shift detector is presented. It consists of
a diffraction grating etched at the surface of a p-n
photodiode fabricated by a process compatible with a
standard silicon CMOS technology. When two coher-
ent light beams are collimated toward the surface of
the device, the detected optical power generates a cur-
rent depending on the relative phase between the two
incident beams. The operating principle of this detec-
tor and the results obtained by finite-difference time-
domain modeling are presented. The fabrication
process of the first devices is described and the exper-
imental validation of the concept is demonstrated.

Curved elastic beam with opposed fiber-Bragg gratings
for measurement of large displacements with tempera-
ture compensation

Falciai, R. Trono, C.

On page(s): 1310- 1314

Abstract

In this paper, a temperature-compensated configura-
tion for extending the working range of fiber-Bragg
grating (FBQG) strain sensors has been proposed. This
technique consists of the application of two FBGs to
the opposite surfaces of a straight elastic beam which
was bent in a horizontal direction. The difference of
the two FBGs’ wavelengths depends on the beam cur-
vature, while the mean value is taken in order to com-
pensate for the temperature effects. The sensor pro-
posed is less fragile than the bare fiber and seems par-
ticularly suited as large displacement sensor, and for
structures in which it is impossible to affix the bare fib-
er, such as breaks or separate elements.

An integrated fluorescence array as a platform for lab-
on-a-chip technology using multimode interference
splitters

Cleary, A. Garcia-Blanco, S. Glidle, A. Aitchison,
J.S. Laybourn, P. Cooper, J.M.

On page(s): 1315- 1320

Abstract
We present the design and fabrication of 1-to-N multi-
mode interference (MMI) splitters, suitable for use in
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integrated optical fluorescence array sensing, with par-
ticular applications in lab-on-a-chip (micro-TAS)
technologies. Electron beam irradiation of germani-
um-doped flame hydrolysis deposited silica was used
to define the MMI waveguide regions. The splitters
were integrated with microfluidic channels to form di-
rect-excitation fluorescence sensor chips for use at vis-
ible wavelengths. Characterization of the waveguides
shows that predictable splitting ratios can be achieved.
Two devices are presented: a 1Y2 splitter integrated
with one analytical chamber and a 144 array device
for multipoint excitation. A photomultiplier tube was
used to assess the analytical performance of the chip,
in response to standard aliquots of fluorophore (31
nM to 1.25 uM).

An optical device for measuring bending strain to 5000
microstrain and compatible with optical fiber installa-
tions

Crisman, E.E. Derov, J.S. Barchard, G.J. Gregory,
O.J. Euler, W.B.

On page(s): 1321- 1326

Abstract

An optical sensor is described which can be attached to
a structure and used as a gage for measuring bending
strain. This device can be adjusted to maximize the
gage factor for predetermined strain ranges. The sen-
sor consists of glass capillaries coated on the outer sur-
faces with an optical absorbing layer followed by a re-
flecting layer. A mechanical strengthening layer can be
included to extend the range of strain response. A
source laser beam from an optical fiber is injected into
one end of the gage. The light remaining in the beam
after traveling through the gage is collected via anoth-
er optical fiber. The optically active layer is adjusted
during manufacture to provide a predetermined gage
factor. For a given thickness of the absorber layer, the
detected light is proportional to the amount of bend-
ing. Thus, by rigidly affixing the sensor to a structural
member, the strain experienced by the member can be
monitored.

Fiber Bragg grating flow sensors powered by in-fiber
light
Cashdollar, L.J. Chen, K.P.

On page(s): 1327- 1331

Abstract

This paper presents an active fiber Bragg grating tem-
perature and flow sensor based on self-heated optical
hot wire anemometry. The grating sensors are directly
powered by optical energy carried by optical fibers. In-
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fiber diode laser light at 910 nm was leaked out from
the fiber and absorbed by the surrounding metallic
coating to raise the temperature and change the back-
ground refractive index distribution of the gratings.
When the diode laser is turned off, the grating is used
as a temperature sensor. When the diode laser is turned
on, the resonance wavelength and spectral width
change of the self-heated grating sensor is used to
measure the gas flow velocity. The grating flow sensors
have been experimentally evaluated for different grat-
ing length and input laser power. The grating flow sen-
sors have demonstrated a 0.35- m/s sensitivity for ni-
trogen flow at atmosphere pressure.

Enhancement in sensitivity for fiber-optic torsion
Sensors
Basilio-Sanchez, G. Hernandez-Cordero, J.

On page(s): 1332- 1337

Abstract

We demonstrate a simple fiber-optic torsion sensor
with enhanced sensitivity. The sensor is based on the
combination of a Malus and a Fabry-Perot (MFP)
interferometer and allows for the sensitive detection
of changes in the polarization of the guided beam due
to torsion applied to the fiber. The basic idea behind
this optical arrangement is to enhance the sensitivity
for the measurements of intracavity anisotropies due
to multiple passes of the beam through the sensing
area. Theoretical analysis based on Jones calculus for
a fiber-optic MFP interferometer shows that small
twists in the fiber can be monitored through varia-
tions on the transmission of the arrangement. Exper-
imental results with a hybrid MFP arrangement of
bulk optical components and optical fibers show
that, compared to single-pass polarimeter measure-
ments, an enhancement in sensitivity up to 116 can be
effectively achieved.

Fluctuation-enhanced multiple-gas sensing by commer-
cial Taguchi sensors
Solis, J.L. Seeton, G.E. Yingfeng Li Kish, L.B.

On page(s): 1338- 1345

Abstract

This study is carried out to investigate and demon-
strate the possibility of practical applications of com-
mercial Taguchi gas sensors for fluctuation-enhanced
chemical sensing of multiple gases. The stochastic re-
sistance fluctuations of the sensors were studied during
the burning-in process and during exposure to differ-
ent gases at different temperatures. The analysis of re-
sistance fluctuations in the gas sensors during and af-

ter exposure to gases indicates a strongly enhanced
sensitivity and selectivity.

An impedance microsensor with coplanar electrodes
and vertical sensing apertures
Hui Tang Yuanfang Gao

On page(s): 1346- 1352

Abstract

An impedance microsensor with coplanar electrodes
and a vertical sensing aperture is presented for detect-
ing single particles/cells. The sensing mechanism utiliz-
es gating electrodes patterned in a plane perpendicular
to the fluidic flow to minimize coincidence due to mul-
tiple particles. The design was implemented by inte-
grating gating microelectrodes across the entrance of
an orifice anisotropically etched into a silicon sub-
strate. Through holes in diameters of 20, 60, and 100
um were made on a single device. The microsensor was
tested by detecting microbeads 45 pm in diameter sus-
pended in 0.9% saline solution using AC excitation of
500 kHz. For comparison, a larger version made on a
printed circuit board was also tested on microbeads
367 and 867 um in diameter using an excitation fre-
quency of 50 KHz. The impedance change across the
gating electrodes due to passage of particles through
the sensing apertures was converted into electrical
pulses using an interfacing system including demodu-
lation and signal processing circuitry and acquired
into a LabView program for automatic pulse detection
and analysis. Preliminary results on detection of mi-
crobeads indicate that the sensing mechanism is capa-
ble of detecting passing particles, and the pulse ampli-
tude distribution correlates with the size of beads.

An oversampled capacitance-to-voltage converter IC
with application to time-domain characterization of
MEMS resonators

Lei, S. Zorman, C.A. Garverick, S.L.

On page(s): 1353- 1361

Abstract

This paper reports the first electronic circuit used to
measure the motion of a microelectromechanical sys-
tems (MEMS) resonator in the time domain. The
measurement of the shuttle position is made using a
capacitance-to-voltage converter IC that has been de-
veloped by combining correlated double sampling with
delta modulation in a fully differential circuit topolo-
gy. This oversampling circuit may be adjusted to trade
bandwidth (sample rate) for resolution, while refer-
ence levels may be adjusted to set the desired sensitivity
to accommodate a large range of capacitive sensor in-
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terface applications. The IC was fabricated using an
inexpensive, 1.5-um, double-metal, double-polysilicon
CMOS technology, and test results demonstrate a res-
olution of 170 aF for a signal bandwidth of 3 kHz, a
68-dB dynamic range, and nonlinearity less than
0.16%. The converter IC was used to characterize a
comb-drive, SiC lateral MEMS resonator by time-do-
main measurement of its shuttle-comb capacitance.
Resonant frequency was found to be 16.6 kHz, inde-
pendent of operating pressure, but quality factor var-
ied from 51 at 760-Torr pressure to 6900 at 175 mTorr.
The ability to accurately characterize the SiC resona-
tor shows that the packaging approach used in this
study is sufficient to interface capacitive-based MEMS
devices with Si ICs in cases where on-chip integration
is not feasible or possible.

Measurement and comparison of potentiometric
selectivity coefficients of urea biosensors based on
ammonium ion-selective electrodes

Nien Hsuan Chou Jung Chuan Chou Tai Ping
Sun Shen Kan Hsiung

On page(s): 1362- 1368

Abstract

This study analyzes the selectivity of a potentiometric
urea biosensor prepared by immobilizing of urease di-
rectly onto the surface of an ammonium ion-selective
electrode. In this investigation, using the entrapment
method, the urease enzyme was immobilized onto the
carboxylated polyvinylchloride (PVC-COOH) mem-
brane surface of an ion-selective electrode containing
nonactin as an ionophore and a tin oxide (SnO/sub 2/)
thin film. To describe the characteristics of the selectiv-
ity of urea biosensors based on ammonium ion-selec-
tive electrodes, the determinations of potentiometric
selectivity coefficients (KP"‘LJ.) of the urea biosensor in
different univalent interfering ions were presented in a
sample solution of pH 7.5. Using the separate solution
method and fixed interference method (FIM) for deter-
mining selectivity coefficients, this investigation con-
siders and discusses the influence of the urea biosen-
sors preference on the primary ions relative to interfer-
ing ions of the same charge number. The observation
results indicate that FIM is the proper method for cal-
culating the selectivity coefficients of the ammonium
ISE-based urea biosensors.
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Optimized temperature modulation of micro-hotplate
gas sensors through pseudorandom binary sequences
Vergara, A. Llobet, E. Brezmes, J. Vilanova,

X. Ivanov, P. Gracia, I. Cane, C. Correig, X.

On page(s): 1369- 1378

Abstract

In recent years, modulating the working temperature
of metal-oxide gas sensors has been one of the most
widely used methods to enhance sensor selectivity.
When the working temperature of a gas sensor is mod-
ulated, the kinetics of the gas-sensor interaction are al-
tered, and this leads to characteristic response pat-
terns. Many works have shown that it is possible to
identify and determine the concentration of gases in
simple mixtures, even using a single temperature-mod-
ulated metal-oxide gas sensor. However, the selection
of the frequencies used to modulate temperature re-
mains an empirical process. In this paper, we introduce
a method, borrowed from the field-of-system identifi-
cation, to systematically determine the optimal set of
modulating frequencies to solve a given gas-analysis
application. The method consists of using maximum-
length pseudorandom binary sequences to modulate
the working temperature of metal-oxide gas sensors.
Since these signals have a flat power spectrum (i.e., like
white noise) in a wide frequency range, an estimate of
the impulse response of each gas-sensor pair can be
computed by the cross correlation of the excitatory
and response sequences. Studying the impulse response
estimates, the set of modulating frequencies that are
useful to discriminate between different gases and to
estimate gas concentration, is obtained in a systematic
way. The method is demonstrated with tungsten oxide
micro-hotplate gas sensors applied to detect ammonia,
nitrogen dioxide, and their binary mixtures at different
concentrations. It is shown that it is possible to find
temperature-modulating frequencies to obtain high
gas identification and quantification rates (95.55%
and 100%, respectively).

A Novel Y-]I Pulsed Digital Oscillator (PDO) for
MEMS

Dominguez, M. Pons-Nin, J. Ricart, J. Bermejo,
A. FiguerasCosta, E.

On page(s): 1379- 1388

Abstract

A novel digital oscillator topology for microelectrome-
chanical systems (MEMS) based on bandpass sigma-—
delta modulation is presented. Short pulses of force of
the same amplitude maintain the oscillation and the
associated bit-stream output serves to know the oscil-
lation frequency which, for low mechanical losses, is
very close to the natural frequency of the MEMS reso-
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nator. Position-sensing requirements are extremely
simplified because, at each sampling time, it is only
necessary to know whether the resonator position is
above or below the steady-state position. Continuous-
time simulations are presented showing the behavior
of the oscillator for different sampling frequencies and
mechanical damping losses. Experimental results from
an oscillator using a MEMS resonator with thermoe-
lectric actuation and piezoresitive position sensing are
presented. It is concluded that the quality of the oscil-
lator response depends on the resonator damping loss-
es and on the sampling frequency. The experimental
results agree with the analytical and simulation results.

Silicon-carbide MESFET-based 400°C MEMS sensing
and data telemetry
Run Wang Ko, W.H. Young, D.J.

On page(s): 1389- 1394

Abstract

A prototype high-temperature silicon-carbide (SiC)
MESFET-based microelectromechanical systems
(MEMS) sensing and date telemetry module is report-
ed for harsh environment applications. The module
employs a MEMS silicon capacitive pressure sensor
performing pressure to frequency conversion and an
on-board spiral loop serving as an inductor for the LC
resonator and also as a telemetry antenna. The system
demonstrates a high-temperature performance up to
400°C, limited by the SiC MESFET characteristics,
and achieves a telemetry distance of 1m.

A microphone array system for multimedia applica-
tions with near-field signal targets

Yahong Rosa Zheng Goubran, R.A. El-Tanany,
M. Hongchi Shi

On page(s): 1395- 1406

Abstract

A microphone array beamforming system is proposed
for multimedia communication applications using
four sets of small planar arrays mounted on a compu-
ter monitor. A new virtual array approach is employed
such that the original signals received by the array ele-
ments are weighted and delayed to synthesize a large,
nonuniformly spaced, harmonically nested virtual ar-
ray covering the frequency band [50, 7000] Hz of the
wideband telephony. Subband multirate processing
and near-field beamforming techniques are then used
jointly by the nested virtual array to improve the per-
formances in reverberant environments. A new beam-
forming algorithm is also proposed using a broadband
near-field spherically isotropic noise model for array

optimization. The near-field noise model assumes a
large number of broadband random noises uniformly
distributed over a sphere with a finite radius in con-
trast to the conventional far-field isotropic noise mod-
el which has an infinite radius. The radius of the noise
model, thus, adds a design parameter in addition to its
power for tradeoffs between performance and robust-
ness. It is shown that the near-field beamformers de-
signed by the new algorithm can achieve more than 8-
dB reverberation suppression while maintaining suffi-
cient robustness against background noises and signal
location errors. Computer simulations and real room
experiments also show that the proposed array beam-
forming system reduces beampattern variations for
broadband signals, obtains strong noise and reverber-
ation suppression, and improves the sound quality for
near-field targets.

Design of a system that uses optical-fiber sensors and
neural networks to control a large-scale industrial oven
by monitoring the food quality online

Oapos Farrell, M. Lewis, E. Flanagan, C. Lyons,
W.B. Jackman, N.

On page(s): 1407- 1420

Abstract

An optical-fiber sensor-based system has been de-
signed to assist in the controlling of a large-scale in-
dustrial by monitoring the color of the food product
being cooked. The system monitors the color of the
food as it cooks by examining the reflected visible
light, from the surface and/or core of the cooked prod-
uct. A trained backpropagation neural network acts as
a classifier and is used to interpret the extent to which
each product is cooked with regard to the aesthetics of
the food. Principal component analysis is also included
before the neural network as a method of feature ex-
traction. This is implemented using Karhunen-Loeve
decomposition. A wide range of food products have
been examined and accurately classified, demonstrat-
ing the versatility and repeatability of the system over
time. These products include minced beef burgers and
steamed chicken fillets.

Noniterative algorithms for electrical resistivity
imaging applied to subsurface local anomalies
Gasulla, M. Pallas-Areny, R.

On page(s): 1421- 1432

Abstract

In this paper, we compare five noniterative (one-step)
algorithms for two-dimensional electrical resistivity
imaging applied to the location of subsurface local
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anomalies. Here, we analyze the performance of two
backprojection algorithms and three algorithms based
on a least-squares criterion. These five algorithms can
also be adapted for process and medical tomography.
Algorithm performance is first assessed from synthetic
data derived from an analytical solution. We show
that least-squares-based algorithms outperform back-
projection algorithms in all situations considered. One
of the least-squares algorithms was further validated
with experimental measurements involving spherical
objects immersed into a water tank. Data were ob-
tained using a 16-electrode linear array and a compu-
ter-controlled data-acquisition system. A reference
measurement before immersing the objects into the
water tank reduced errors in the reconstructed image
attributable to the uncertain electrode position and the
finite dimensions of the tank. Images deteriorated for
deeper objects, but neglecting measurements with the
smallest signal-to-noise ratio improved the results.

Fast and robust gas identification system using an
integrated gas sensor technology and Gaussian mixture
models

Brahim-Belhouari, S. Bermak, A. Minghua Shi Chan,
P.C.H.

On page(s): 1433- 1444

Abstract

Among the most serious limitations facing the success
of future consumer gas identification systems are the
drift problem and the real-time detection due to the
slow response of most of today’s gas sensors. This pa-
per shows that the combination of an integrated sensor
array and a Gaussian mixture model permits success in
gas identification problems. An integrated sensor ar-
ray has been designed with the aim of combustion gas-
es identification. Our identification system is able to
quickly recognize gases with more than 96% accuracy.
Robust detection is introduced through a drift coun-
teraction approach based on extending the training
data set using a simulated drift.

Feasibility of spread spectrum sensors for location of
arcs on live wires
Furse, C. Smith, P. Safavi, M. Chet Lo

On page(s): 1445- 1450

Abstract

Spread spectrum methods are an important emerging
class of sensors that have the potential to locate small,
intermittent faults on energized aircraft power circuit
wires. Previous work has demonstrated the use of these
methods for hard faults (open and short circuits). This
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paper extends that work to the location of typical in-
termittent faults that plague aircraft maintainers. Test
results on 200-ft-long realistic aircraft wires demon-
strate the feasibility of these techniques to locate both
wet and dry arcs while the system is powered with 400-
Hz 115-V ac power running a variety of aircraft light-
ing loads. The capability of the system to function with
either the aircraft structure or a paired wire as the re-
turn path to ground is demonstrated. These results in-
dicate that spread spectrum methods have significant
promise for locating intermittent faults on wires as
they occur in flight or other modes of operation, such
as landing and takeoff, taxiing, and other critical times
when possible vibration, etc., may cause intermittent
faults.

Dynamic MEMS-based photonic bandgap filter
Trimm, R.H. Tuck, E.J. Tuck, G. Buncick,
M.C. Kranz, M. Reiner, P. Temmen,

M.G. Ashley, P.R.

On page(s): 1451- 1461

Abstract

This paper presents the development of an integrated
fast filtering system using a photonic band gap (PBG)
filter and a microelectromechanical systems (MEMS)
actuator. The actuator varies the air-gap thickness be-
tween two PBG stacks to vary the optical transmission
of the stack. The switch is a fast, reliable, electrically
driven filter that can be fully integrated with current
focal plane array technologies. The filter has been de-
veloped to have “on” and “off” states in the 3-5-um
wavelength range. The device can be easily tailored for
use in other wavebands. It can be stacked to increase
the on/off contrast. This MEMS/PBG filter can be hy-
bridized into existing optical system designs, and it can
also be integrated into new optical system designs.

Simultaneous measurement of strain (to 2000 pe) and
temperature (to 600°C) using a combined Sb-Er-Ge-
codoped fiber-fluorescence and grating-based technique
Pal, S. Yonghang Shen Mandal, J. Tong Sun Grat-
tan, K.T.V.

On page(s): 1462- 1468

Abstract

An optical fiber-based sensing scheme for the simulta-
neous measurement of strain and temperature over a
wider range has been demonstrated by writing a grat-
ing with very high reflectivity in a 10-cm-long specially
fabricated antimony-erbium-germanium (Sb-Er-Ge)-
doped silica fiber. The scheme exploits the grating sen-
sitivity to both strain and temperature in association
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with the temperature-dependent peak power ratio of
the two fluorescence peaks around 1535 and 1552 nm
of the amplified spontaneous emission due to “I "I
, transition arising from the presence of erbium ions in
the fiber core, using a 980-nm laser diode as a pumping
source. The sensor created using this fiber can be used
for the simultaneous measurement of strain and tem-
perature over the wide ranges of 0-2000 pe and 20°C-
600°C, with root-mean-square errors of 36 pe and
2.8°C, respectively.

Analysis of spread spectrum time domain reflectometry
for wire fault location
Smith, P. Furse, C. Gunther, J.

On page(s): 1469- 1478

Abstract

Spread spectrum time domain reflectometry (SSTDR)
and sequence time domain reflectometry have been
demonstrated to be effective technologies for locating
intermittent faults on aircraft wires carrying typical
signals in flight. This paper examines the parameters
that control the accuracy, latency, and signal to noise
ratio for these methods. Both test methods are shown
to be effective for wires carrying ACpower signals, and
SSTDR is shown to be particularly effective at testing
wires carrying digital signals such as Mil-Std 1553

data. Results are demonstrated for both controlled
and uncontrolled impedance cables. The low test sig-
nal levels and high noise immunity of these test meth-
ods make them well suited to test for intermittent wir-
ing failures such as open circuits, short circuits, and
arcs on cables in aircraft in flight.

Mixed-signal reflectometer for location of faults on
aging wiring
Tsai, P. Chet Lo You Chung Chung Furse, C.

On page(s): 1479- 1482

Abstract

Location of faults on aging cables is of great interest to
maintainers of aircraft, cars, power distribution sys-
tems, communication systems, etc. One class of meth-
ods for locating faults is frequency domain reflectome-
try (FDR), using sine waves as the forcing function. A
new frequency domain method called mixed-signal re-
flectometry (MSR) is described in this paper and com-
pared to data from phase detection FDR (PDFDR)
methods. The MSR is less expensive and smaller than
the PDFDR and has very similar performance. A pro-
totype system using the 100-200-MHz bandwidth with
256 40-kHz steps is shown to have a resolution of
about 10 cm, very similar to a PDFDR in the same fre-
quency band.

Volume: 6, Issue: 1 (ISSN: 1530-437X)

Configurable electrodes for capacitive-type sensors and
chemical sensors
Kummer, A.M. Hierlemann, A.

On page(s): 3- 10

Abstract

This paper describes a novel design for capacitive sen-
sors or chemical sensors, which features configurable
interdigitated electrodes: The electrode spacing can be
varied by means of switches on the CMOS chip. This
new design allows for performing two capacitive meas-
urements with one single-sensor capacitor so that the
number of sensors required to acquire a certain
amount of information can be significantly reduced.
The use of the same sensor and the same polymer layer
for two measurements at a different electrode periodic-
ity provides a better signal quality for the difference
signal since detrimental influences, such as humidity
and sensor drift, are similar for both electrode configu-
rations and are strongly correlated. Such high signal
quality is required for, e.g., the successful recognition
of n-octane in the presence of tenfold larger back-
ground signals of humidity or, in general, for the deter-
mination of low analyte concentrations in humid air.

The baseline drift in the concentration predictions
based on the differential signal from the two electrode
configurations was an order of magnitude lower than
that for uncorrelated signals produced by two separate
interdigitated capacitors on the same chip. Since the
number of required sensors is reduced and, owing to
the differential readout of two electrode configura-
tions, reference capacitors are no longer necessary, the
overall chip size and/or the number of sensor chips
and, consequently, costs can be considerably reduced.

Microfabricated needle-type sensors for pO,, pCO,,
and pH

Xiaowen Wang Suzuki, H. Hayashi, K. Kaneko,
T. Sunagawa, K.

On page(s): 11- 18

Abstract

In order to conduct in vivo continuous monitoring of
blood gas levels, very thin disposable pO,, pCO,, and
pH sensors, which could be incorporated into a syringe
needle or a catheter, were microfabricated. Electrode
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patterns were formed on a polyimide substrate and
stacked with intervening polyimide insulating layers.
An electrolyte layer was formed, which was covered
with a silicone rubber gas-permeable membrane or a
passivating layer. The most critical part of the sensor
was a Ag-AgCl reference electrode with a pinhole
structure. Because of the structure and novel opera-
tional mode of the reference electrode, its potential sta-
bilized immediately, and reproducible responses were
realized for the respective sensors. Performance char-
acterization revealed clear responses and linear cali-
bration plots in the ranges of partial pressures or pH of
physiological levels. No significant damages or chang-
es in the performance of the sensors were observed af-
ter ethylene oxide sterilization.

Low-concentration NO, detection with an adsorption
porous silicon FET

Barillaro, G. Diligenti, A. Nannini, A. Strambini,
L.M. Comini, E. Sberveglieri, G.

On page(s): 19- 23

Abstract

Adsorption porous silicon FET (APSFET) is a porous
silicon (PS)-based device constituted of a FET structure
with a porous adsorbing layer between drain and
source. Adsorbed gas molecules in the porous layer in-
duce an inverted channel in the crystalline silicon under
the PS itself. The mobile charge per unit area in the
channel depends on the molecular gas concentrations in
the sensing layer so that adsorbed gas molecules play a
role similar to the charge on the gate of a FET. In this
work, NO, detection by using the APSFET is demon-
strated for the first time. NO, concentration as low as
100 ppb was detected. Devices with both as-grown and
oxidized PS layers were fabricated and compared in or-
der to investigate the effect of a low-temperature ther-
mal oxidation on the electrical performances of the sen-
sor. Nonoxidized sensors show a high sensitivity only
for fresh devices, which reduces with the aging of the
sample. Oxidation of the PS layer improves the electri-
cal performance of sensors, in terms of stability, recov-
ery time, and interference with the relative humidity lev-
el, keeping the high sensitivity to nitrogen dioxide.

Impact of morphology on high-speed humidity sensor
performance
Steele, J.J. Gospodyn, J.P. Sit, J.C. Brett, M.J.

On page(s): 24- 27

Abstract
Capacitive-based humidity sensors were fabricated us-
ing unique nanostructured aluminum-oxide thin films.
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These sensors exhibited extremely fast desorption re-
sponse times as short as 42 ms. In this paper, we
present the effects of varying the thin-film porosity on
sensor performance. Specifically, we look at the capac-
itive response and the desorption response time of the
sensors. It was found that increased porosity tends to
decrease the desorption response time and increase the
relative humidity where the devices become sensitive.

Optimization of inertial micropower Generators for
human walking motion

von Buren, T. Mitcheson, P.D. Green, T.C. Yeatman,
E.M. Holmes, A.S. Troster, G.

On page(s): 28- 38

Abstract

Micropower generators, which have applications in
distributed sensing, have previously been classified
into architectures and analyzed for sinusoidal driving
motions. However, under many practical operating
conditions, the driving motion will not be sinusoidal.
In this paper, we present a comparison of the simulat-
ed performance of optimized configurations of the dif-
ferent architectures using measured acceleration data
from walking motion gathered from human subjects.
The sensitivity of generator performance to variations
in generator parameters is investigated, with a 20%
change in generator parameters causing between a 3%
and 80% drop in generator power output, depending
upon generator architecture and operating condition.
Based on the results of this investigation, microgenera-
tor design guidelines are provided. The Coulomb-force
parametric generator is the recommended architecture
for generators with internal displacement amplitude
limits of less than ~0.5 mm and the velocity-damped
resonant generator is the recommended architecture
when the internal displacement amplitude can exceed
~0.5 mm, depending upon the exact operating condi-
tions. Maximum power densities for human powered
motion vary between 8.7 and 2100 MW/cm?, depending
upon generator size and the location of the body on
which it is mounted.

Design optimization and implementation of a micro-
gravity capacitive HARPSS accelerometer
Monajemi, P. Ayazi, F.

On page(s): 39- 46

Abstract

This paper reports on the design optimization and im-
plementation of a lateral capacitive accelerometer with
high sensitivity and micro-g resolution, fabricated
through the high-aspect ratio polysilicon and single-
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crystal silicon process on regular silicon wafers. A new
implementation of vertical corrugation in silicon elec-
trodes is developed to reduce the mechanical noise
equivalent acceleration of the sensor. The predicted ef-
fect of corrugation on thermomechanical noise and
also on static sensitivity is verified using ANSYS
steady-state thermal simulation and FEMLAB linear
stationary electrostatics analysis, respectively. The
number of corrugated electrodes and the sense gap
spacing is optimized to minimize the system (sensor +
circuit) noise floor, while satisfying process and elec-
tronics limits. The open-loop differential sensitivity of
a 60-mm-thick prototype accelerometer is measured to
be 0.25 V/g equivalent to 4.5 pF/g over a 1-g range.
The estimated total noise equivalent acceleration of
the system (sensor + circuit) is 0.95 mg/?Hz in atmos-
phere.

Passive charge modulation for a wireless pressure
sensor

Theurer, C.B. Li Zhang Kazmer, D.O. Gao,
R.X. Jackson, R.W.

On page(s): 47- 54

Abstract

A wireless pressure sensor is described for use in a
high-pressure manufacturing process with three major
subsystems: energy conversion by a stack of piezoelec-
tric disks, energy measurement and control by a
threshold modulator, and ultrasonic signal transmis-
sion by a piezoelectric transmitter. The second system,
the threshold modulator, is the focus of this paper. The
charge, proportional to pressure, on a capacitive ele-
ment is measured and controlled through the use of a
two-transistor modulator. Standard NPN and PNP
transistors are used to passively control the flow of
charge between a piezoelectric stack and an ultrasonic
transmitter. The basis for the design is discussed, from
which a simulation is developed and compared to a
bench top prototype. The results of this comparison
indicate the appropriateness of the assumptions used
to produce an analytical model of the design and the
limiting conditions under which the modulator will ef-
fectively measure charge. Finally, the prototype device
is optimized with respect to sensitivity, gain, and oper-
ating range for use in real-time process monitoring and
control.

High-temperature piezoelectric film ultrasonic trans-
ducers by a sol-gel spray technique and their applica-
tion to process monitoring of polymer injection molding
Kobayashi, M. Ono, Y. Cheng-Kuei Jen Chin-Chi
Cheng

On page(s): 55- 62

Abstract

Thick-film (90 mm) piezoelectric ceramic high-temper-
ature ultrasonic transducers (HTUTs) have been suc-
cessfully deposited on metallic substrates by a sol-gel
spray technique. The gel is composed of fine powders
of bismuth titanate dispersed in a lead-zirconate-titan-
ate solution. The films with desired thickness have
been obtained through multilayer coating approach.
Piezoelectricity is achieved using the corona discharge
poling method. The center frequencies of ultrasonic
signals generated by these HTUTs are around 10 MHz
and their signal-to-noise ratio (SNR) is more than 30
dB in pulse-echo mode at 500 °C. The main advantages
of these new HTUTsS are that they 1) are applicable at
temperatures higher than 500 °C, 2) are miniature, 3)
can be coated on flat and curved surfaces, 4) do not
need ultrasonic couplant, 5) can be operated at low
and medium megahertz frequency range with sufficient
frequency bandwidth, and 6) have sufficient piezoelec-
tric strength and SNR. The ability of the HTUTs to
monitor the polymer injection molding process in real-
time at the mold insert of the machine is demonstrated.

Tilt sensor with FBG technology and matched FBG
demodulating method
Bao-Jin Peng Yong Zhao Yan Zhao Jian Yang

On page(s): 63- 66

Abstract

A tilt measurement structure and signal detection
method is proposed based on a self-demodulated fiber-
Bragg grating (FBG) sensor, which consists of a couple
of matched FBGs and a cantilever-based pendulum
clinometer. Compared by the typical matched FBGs
demodulating method, of which a sensing FBG and a
demodulating filter FBG is placed separately, both
matched FBGs of this tilt sensor are attached on the
upper and lower surface of only one single pendulum-
type cantilever element for simultaneous sensing and
demodulating. So the received light power will change
due to the split of the two reflected spectrum of FBGs,
which is corresponding to the tilt angle. In addition,
the cross-sensitivity effect of the FBG-based sensor is
automatically solved due to a differential signal proc-
ess method. Experimental results indicate the feasibili-
ty of the proposed idea.
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Experimental modal analysis of an aircraft model wing
by embedded fiber Bragg grating sensors

Cusano, A. Capoluongo, P. Campopiano, S. Cutolo,
A. Giordano, M. Felli, F. Paolozzi, A. Caponero, M.

On page(s): 67- 77

Abstract

A critical issue in practical structural health monitor-
ing is related to the capability of proper sensing sys-
tems integrated within the host structures to detect,
identify, and localize damage generation. To this aim,
many techniques have been proposed involving dy-
namic measurements such as modal analysis, acoustic
emission, and ultrasonics. This paper relies on the use
of embedded fiber Bragg grating sensors for perform-
ing an experimental modal analysis on a wing of an
aircraft model. Time domain response of the embed-
ded fiber-optic sensors induced by hammer impacts
were acquired and transformed into the frequency do-
main. Using a classical technique based on the fre-
quency transfer function, the first displacement and
strain mode shapes of the wing have been retrieved in
terms of natural frequencies and amplitudes. Experi-
mental results confirm the excellent performances of
this class of sensing devices to determine the modal be-
havior within complex structures compared with con-
ventional accelerometer-based detection systems.

MEMS sensors to resolve spatial variations in shear
stress in a 3-D blood vessel bifurcation model
Rouhanizadeh, M. Soundararajan, G. Lo, R. Arcas,
D. Browand, F.K. Hsiai, T.K.

On page(s): 78- 88

Abstract

Coronary artery disease (CAD) preferentially devel-
ops at the arterial branching points or bifurcations.
Hemodynamics, particularly wall shear stress, plays an
important role in regulating the development of CAD.
The advent of the microelectromechanical systems
(MEMS) sensor provides a potential entry point to
overcome the difficulty in measuring temporal and
spatial variations in shear stress. We, hereby, demon-
strate the application of a MEMS sensor to resolve cir-
cumferential variations in shear stress using a three-di-
mensional symmetric bifurcation model. Reynolds
numbers ranging from 1.34 to 6.7 were chosen to simu-
late flow at the microcirculation level. At these low
Reynolds numbers, the wall shear stress was highest at
the divider of bifurcation, and relaxed to a lower value
downstream from the bifurcation. Skin friction coeffi-
cient values (C,), defined as local wall shear stress nor-
malized by the upstream dynamic pressure, varied cir-
cumferentially by a factor of 2 or more from the medial
wall at the divider to the lateral wall of bifurcation.
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These experimental skin friction coefficients at various
positions were in close agreement with values derived
from the Navier-Stokes solution.

The derivation and validation of the practical operating
equation for electromagnetic flowmeters: case of
having an electrolytic conductor flowing through
Maalouf, A.1.

On page(s): 89- 96

Abstract

In this paper, the practical operating equation for the
electromagnetic flowmeter is derived for the case of
having a circular pipe with an electrolytic conductor
flowing through. It is assumed further that the mag-
netic field is uniform and the velocity profile is axisym-
metric (assuming nonconducting walls). The deriva-
tion was done before by many authors to whom the
author refer to in this paper, but the approach provid-
ed here is comprehensive and simple. To add to that,
the solution for the electromagnetic flowmeter’s oper-
ating equation illustrated in this paper is new and is
provided using very simple mathematical concepts,
eliminating the complexity of solutions provided by
other authors in the past. In the end, the practical op-
erating equation derived was validated using a new
approach based on the finite element analysis and the
moving stream method to estimate the error resulting
from using this operating equation with the assump-
tions of having a uniform magnetic field and an ax-
isymmetric velocity profile, which are difficult to
achieve in practice. This error can be used in a dry cal-
ibration to estimate the error caused by variable flow
characteristics.

A micromachined wide-bandwidth magnetic field sensor
based on all-PMMA electron tunneling transducer

Jing Wang Wei Xue Seetala, N.V. Xueyuan

Nie Meletis, E.I. Tianhong Cui

On page(s): 97- 105

Abstract

All-PMMA-based tunneling magnetic sensors were
fabricated by hot embossing replication with silicon
templates. The silicon templates had smooth surfaces,
positive profiles, and pyramid-like pits with a high as-
pect ratio. With this fast (20 min), simple (one-step),
and repeatable method, the all-PMMA tunneling sen-
sor platform yielded sharp tunneling tips with 75 mm
in baseline and 50 mm in depth. The sensors were as-
sembled and fixed with measurement circuits, after
their electrodes were patterned with modified photoli-
thography and Co film was deposited with e-beam
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evaporation. A natural frequency response of 1.3 kHz
was observed, and a tunneling barrier height of 0.713
eV was tested. Due to the quadratic relation between
magnetic force and the field, the sensor field response
(7.0410° V/T?) was also quadratic. The noise voltage
at 1 kHz is 0.2 mV, corresponding to a magnet field of
0.46410° T. The bandwidth of this sensor is 18 kHz.
This new type of sensor platform is promising for the
next generation of microsensing applications.

Temperature stable Hall effect sensors
Partin, D.L. Heremans, J.P. Schroeder, T. Thrush,
C.M. Flores-Mena, L.A.

On page(s): 106- 110

Abstract

Magnetic field sensors are needed for high-accuracy
position, angle, force, strain, torque, and current flow
measurements. Molecular beam epitaxy was used to
grow tellurium-doped indium-gallium antimonide thin
films. Hall effect sensors made from these films have
been studied for their magnetic sensitivity and thermal
stability. For a range of alloy composition near
In  Ga ,Sb and n-type doping levels near 24107 cm™,
high magnetic sensitivity from -40°C to +200°C was
found with a resolution of better than £0.5% over the
entire temperature range.

Chirped fiber-Bragg grating as self-temperature
referenced strain sensor in nonisothermal thermoset
processing

Cusano, A. Capoluongo, P. Cutolo,

A. Giordano, M.

On page(s): 111- 117

Abstract

A partially embedded chirped fiber-Bragg grating
(FBQG) has been used to monitor the strain build up
during nonisothermal curing of a model thermoset res-
in. The particular feature of the spectrum of a linearly
chirped and strongly apodized FBG to encode position
along the sensor has been used to simultaneously
measure temperature and strain during the cure cycle
of an epoxy-based polymer. In particular, the embed-
ded part of the grating allows the monitoring of tem-
perature and processing strain while the rest of the sen-
sor is sensible to temperature variation only. A new
self-temperature referenced sensor system has been
successfully tested in an operative condition where
usually thermomechanical loading are simultaneously
active. The onset and progression of gelification, as
well as the residual processing strain, have been exper-
imentally measured.

Theoretical approach to CMOS APS PSF and MTF
modeling — evaluation
Grois, D. Shcherback, I. Danov, T. Yadid-Pecht, O.

On page(s): 118- 124

Abstract

In this work, a fully theoretical CMOS active pixel sen-
sor (APS) modulation transfer function model is for-
mulated, evaluated, and compared with practical re-
sults. The model is based on a two-dimensional diffu-
sion equation solution and covers the symmetrical
photocarriers diffusion effect together with the impact
of the pixel active area geometrical shape. Thorough
scanning results obtained by means of a unique submi-
cron scanning system (the S-cube system) from various
APS chips, implemented in a standard CMOS 0.35-Mmm
technology, are compared with our theoretical predic-
tions. The agreement of the presented comparison re-
sults indicates that for any potential active area shape,
an analytical reliable estimate of image performance is
possible.

Capacitive transducers with curved electrodes
MclIntosh, R.B. Mauger, P.E. Patterson, S.R.

On page(s): 125- 138

Abstract

The design, performance, and potential applications
are described for capacitive transducers with curved
electrodes. A curved electrode governs the deflection
of a compliant electrode under applied stress. A dielec-
tric film on one electrode provides a variable region of
fixed electrode spacing. The sensitivity and linear dy-
namic range of the transducers are higher and wider
than devices with parallel electrodes. An electrical ad-
vantage is obtained from the permittivity of the dielec-
tric film and a mechanical advantage from its thinness.
Transducers have been constructed with silicon dia-
phragms that bend and polymer membranes that
stretch in response to uniform pressure. The silicon
sensors measured dynamic pressure changes over a lin-
ear range of 125 dB. An 885% change in capacitance
was obtained for a sensor with a thin silicon dia-
phragm. Sensors with polycarbonate membranes dem-
onstrated the ability of a low-cost transducer to meas-
ure pressure, fluid flow, displacement, and tilt. An ac-
tive capacitive bridge circuit was developed to linearly
measure capacitance changes up to 1000% and to con-
trol electrostatic actuators by force-balanced feed-
back. Methods and materials to construct microscale
transducers are discussed along with the performance
limitations of electrostatic actuation.
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Temperature feedback control for improving the
stability of a semiconductor-metal-oxide (SMO) gas
sensor

Jian-Wei Gong Quan-Fang Chen Ming-Ren

Lian Nen-Chin Liu Daoust, C.

On page(s): 139- 145

Abstract

Stability is a major concern of semiconductor-metal-
oxide (SMO) gas sensors in practical applications, as
they may cause false alarm problems. Ambient temper-
ature is a major factor affecting the SMO gas sensor’s
stability. In this paper, we use a novel way to improve
temperature stability of SMO (tin oxide) gas sensors
by applying a temperature feedback control circuits
which are compatible with our microelectromechani-
cal systems sensor fabrication. A built-in platinum
temperature sensor can precisely detect the sensor’s
working temperature. It provides feedback informa-
tion to compensate the microheater’s current to main-
tain the sensor’s working temperature constant, re-
gardless of ambient temperature change. Test results
showed that, with this approach, significant improve-
ment of stability has been achieved compared to SMO
gas sensors without temperature compensation under
the same ambient variation. The algorithm is realized
through a hardware circuit, whose advantages include
real time, large feedback gain, and low cost.

Room-temperature gas-sensing ability of PtSi/porous
Si Schottky junctions

Raissi, F. Mirzakuchaki, S. Jalili, H.M. Erfanian,
A. Dept. of Electr. Eng., K. N.

On page(s): 146- 150

Abstract

Gas-sensing ability of n-type PtSi/porous Si Schottky
junctions is investigated at room temperature. These
junctions exhibit a breakdown-type current-voltage (/-
V) curve at low reverse bias voltages (5-15 V) due to
very large electric fringing fields (10°-10° V/cm) devel-
oped at the sharp edges and the bottom of the pores.
Experimental results for selected gases are presented.
Gases with inherent dipole moments tend to decrease
the breakdown voltage. Gases without dipole mo-
ments do not affect the /-1 curve directly, but they can
replace gas content inside the pores and decrease the
dipole moment of the ambient gas, which results in an
increase in breakdown voltage. Based on these experi-
ments, the possible application of this structure as a
gas sensor at room temperature is discussed.

100

Numerical and experimental analysis of enzymatic
reaction in electrochemical sensors: electrochemical
enzymatic analysis

Barak-Shinar, D. Rosenfeld, M. Rishpon,

J. Neufeld, T. Abboud, S.

On page(s): 151- 159

Abstract

The research examines, numerically and experimental-
ly, the identification of substrate concentration in am-
perometric electrochemical flow cells. Three-dimen-
sional numerical simulations have been preformed for
predicting the mass transfer processes in the vicinity of
the electrochemical cell using a realistic geometrical
model. The experimental procedure included the fixed
enzyme B-galactosidase and the injected substrate,
para-aminophenyl B-D-galactopyranoside. For the
optimization of the inlet flow rate, simulations and ex-
periments have been preformed using flow rates be-
tween 0.05-250 ml/min with an identical substrate con-
centration. The numerical simulation results were used
to evaluate the species concentration distribution in
the vicinity of the electrochemical cell for predicting
the electric current through the electrode. Different
substrate concentrations applied and ranged between
0.05-1.125 mg/ml at a chosen flow rate of 50 ml/min. A
good agreement was found between the numerical and
the experimental electric current evolution values, es-
pecially for the higher substrate concentrations. The
correlation coefficient was 0.98 in the higher substrate
concentrations. A linear relationship was obtained be-
tween the inlet substrate concentration and the steady-
state electric current for both the numerical and the
experimental results. Once this linear relationship is
established, the inlet substrate concentration based on
the electric current through the electrode can be estab-
lished.

Exact extraction of piezoresistance coefficient using
flat membrane
Gniazdowski, Z.

On page(s): 160- 165

Abstract

The method for the extraction of piezoresistance coef-
ficients with the use of a flat membrane as a test struc-
ture is considered. The necessary and sufficient condi-
tions and conditioning of the extraction problem are
examined as a problem of a correct test structure. For
the given condition number, the number of the error
propagation of the input data is considered.
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Acoustic self-localization in a distributed sensor
network
Frampton, K.D.

On page(s): 166- 172

Abstract

The purpose of this paper is to present a technique for
determining the coordinate locations of nodes in a dis-
tributed sensor network. This technique is based on the
time difference of arrival (TDOA) of acoustic signals.
In this scheme, several sound sources of known loca-
tions transmit while each node in the sensor network
records the wave front time-of-arrival. Data from the
nodes are transmitted to a central processor and the
nonlinear TDOA equations are solved. Computation-
al simulation results are presented in order to quantify
the solution behavior and its sensitivity to likely error
sources. Results based on experimentally collected
data are also presented in order to demonstrate the
potential for this approach in solving the self-localiza-
tion problem.

Identification of typical wine aromas by means of an
electronic nose

Lozano, J. Santos, J.P. Aleixandre, M. Sayago,

I. Gutierrez, J. Horrillo, M.C.

On page(s): 173- 178

Abstract

In the field of electronic noses (e-noses), it is not very
usual to find many applications to wine detection.
Most of them are related to the discrimination of wines
in order to prevent their illegal adulteration and detec-
tion of off-odors, but their objective is not the identifi-
cation of wine aromas. In this paper, an application of
an e-nose for the identification of typical aromatic
compounds present in white and red wines is shown.
The descriptors of these compounds are fruity, floral,
herbaceous, vegetative, spicy, smoky, and microbio-
logical, and they are responsible for the usual aromas
in wines; concentrations differ from 2-84 the threshold
concentration humans can smell. Some of the meas-
ured aromas are pear, apple, peach, coconut, rose, ge-
ranium, cut green grass, mint, vanilla, clove, almond,
toast, wood, and butter. Principal component analysis
and linear discriminant analysis show that datasets of
these groups of compounds are clearly separated, and
a comparison among several types of artificial neural
networks has been also performed. The results confirm
that the system has good performance in the classifica-
tion of typical red and white wine aromas.

An ultrasonic obstacle detector based on phase beam-
forming principles

Strakowski, M.R. Kosmowski, B.B. Kowalik,

R. Wierzba, P.

On page(s): 179- 186

Abstract

A prototype of an ultrasonic obstacle detector devel-
oped as a part of a navigation system for blind and vis-
ually impaired people is presented. The detector, which
employs a single ultrasound source and an array of
microphones, determines the distance to the obstacle
by measuring time between sending the pulse and re-
ceiving the reflected signal. Using the phase beam-
forming technique, borrowed from hydroacoustics, to
process the output signals of microphones, it deter-
mines also the direction from which the reflected signal
is received, thereby locating the obstacle. The obstacle
detector was subjected to a series of tests in order to
verify its design and to assess its ability to detect a
broad range of obstacles. Presented test results show
that most obstacles can be detected and recognized,
and that the tested obstacle detector provides complete
coverage of the safety zone in front of the user.

A multichannel, wireless telemetric microsystem for
small animal studies
Chung-Chiun Liu Oapos Connor, E. Strohl, K.P.

On page(s): 187- 202

Abstract

Conventional means of collecting biophysiological pa-
rameters in small animals often involve cumbersome
direct wiring and/or restraint of the animal. At present,
there is no system for very small animals that can pro-
vide multichannel monitoring of biopotentials without
restraining the animal or small enough in size or light
enough in weight for studies with smaller animals. For
larger animals, such as monkeys or larger rodents, sys-
tems have been proposed where the transmitter of the
system has dimensions such as 2.542.541.3 cm? and
the weight is 9 g; this is far too high for smaller ani-
mals. Also, the battery life of that system is relatively
short (~10 h). In this study, a multichannel wireless tel-
emetric microsystem for biopotential monitoring in
small animals, such as mice or rats, has been designed,
fabricated, and evaluated. This microsystem has four
input channels with one calibration channel. There are
8 channels on the chip, of which five, the four electro-
encephalogram (EEG)/electromyogram (EMG) chan-
nels, and the calibration channel, are now in use. The
system can also be expanded to more than eight input
channels, if desired. In that case, a larger ASIC chip
and larger circuit substrate might be required, depend-
ing on the type of biopotentials being measured. The
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amount of ASIC and circuit substrate space consump-
tion is larger for biopotentials such as EEG or EMG
than for others such as temperature or pressure. How-
ever, the same clocking-demodulation system could be
retained up to ~128 channels. The multichannel tele-
metric chip for the present embodiment is approxi-
mately 242 mm, and the overall size of the microsys-
tem is approximately 1041045 mm, including the en-
closure package and battery, with a total weight of 1 g.
The power consumed by this four-channel version,
where two channels are EEG and two are EMG, is
~0.41 mW, and the fabrication process is AMI_ABN.
There is a magnetic on/off provision. The microsystem
has been used to monitor EEG, Theta activity, and
nuchal EMG in mice with excellent results. This wire-
less telemetric microsystem can be effectively used to
record multiple biopotentials from freely moving small
animals. This platform microsyste- m can be extended
to include other physiological parameters, such as tem-
perature, pressure, and biological parameters.

Localization of object edges in arbitrary spatial
positions based on ultrasonic data
Krammer, P. Schweinzer, H.

On page(s): 203- 210

Abstract

In mobile robotics, ultrasonic sensors became stand-
ard devices for collision avoiding. Moreover, their ap-
plicability for map building and navigation has ex-
ploited in recent years. Although three-dimensional (3-
D) map building methods arose in recent years, most
methods are concentrated on two-dimensional data
representation. In this work, a new method for 3-D lo-
calization of object edges in arbitrary spatial positions
and orientation is presented. With the help of a 3-D
map of geometric modeled object edges, a high flexibil-
ity in the application of ongoing measurement values
for the continuous correction of the robots’ odometric
drift can be achieved. The main problems with the
practical application of this method are the statistical
and distance-dependant behavior of conventional ul-
trasonic sensors, especially at the border of the sound
lobe where the accuracy of the sensors normally de-
creases. Therefore, ways to improve the sensor accura-
cy for modeling and position measurement by enhanc-
ing sensor performance are shown. Finally, this paper
includes an outlook on specialized sensors, applying
sophisticated signal processing methods, especially
suited for the localization method presented in this
work.
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Prototype silicon micropower supply for sensors
Singh, P. Kaneria, S. Anugonda, V.S. Chen,
H.M. Wang, X.Q. Reisner, D.E. LaFollette, R.M.

On page(s): 211- 222

Abstract

Miniature, remote, autonomous sensors generally
have a relatively large power supply compared to the
size of the sensor and sensor conditioning electronic
circuitry. An integrated micropower supply made in a
silicon wafer offers the prospect of shrinking the
power supply size down to the size of the sensor and
conditioning circuitry. In this paper, we describe a
prototype silicon micropower supply comprising a
nickel-zinc microbattery integrated in a silicon wafer
interfaced to a miniature silicon solar array via an
adaptable charge controller that can optimally sup-
ply charging current from the miniature solar array
to the microbattery. Details of each of the subsystems
are described together with test results on a multi-
chip, hybrid implementation of an all-silicon, minia-
ture power supply.

Artificial odor discrimination system using multiple
quartz resonator sensors and various neural networks
for recognizing fragrance mixtures

Jatmiko, W. Fukuda, T. Arai, F. Kusumoputro, B.

On page(s): 223- 233

Abstract

An electronic odor discrimination system had been de-
veloped by using four quartz resonator-sensitive mem-
branes basic-resonance frequencies at 10 MHz as a
sensor and analyzed the measurement data through a
back propagation (BP) as the pattern recognition sys-
tem. The developed system showed high recognition
probability to discriminate various single odors to its
high generality properties; however, the system had a
limitation in recognizing the fragrances mixture. This
system also had other disadvantages, such as classify-
ing the unknown category of odor as the known cate-
gory of odor. In order to improve the performance of
the proposed system, development of the sensor and
other neural networks (NNs) are being sought. This
paper explains the improvement of the capability of
that system. In this experiment, the improvement is
conducted not only by replacing the last hardware sys-
tem from four quartz resonator-basic resonance fre-
quencies at 10 MHz with new 16 quartz resonator-ba-
sic resonance frequencies at 20 MHz, but also by re-
placing the pattern classifier from BP NNs with the
variance of BP, probabilistic NNs, and fuzzy-neuro
learning vector quantization (FNLVQ). Matrix simi-
larity analysis (MSA) is then proposed to increase the
accuracy of the FNLVQ, to become FNLVQ-MSA



Sensor Electronics and Microsystem Technologies. 1/2006

neural systems in determining the best exemplar vec-
tor, for speeding up its convergence. The purpose of
the recent study is to construct a new artificial odor
discrimination system for recognizing the fragrance

mixtures, in addition to recognizing the unknown fra-
grance mixtures. The use of new sensing systems and
FNLVQ-MSA has produced higher capability, com-
pared to the previously mentioned 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(OpMAaIliliHI CUCTEMH.

11. Herpapgaiisi, 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
im. L.I. Meunuxosa, H/IJI-3, By.a. /IBopsinchbka,
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 PYyKOTHCY:

Pykomnucu moBUHHI CYyITPOBOIKYBATHUCS:

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

— JTIO3BOJIOM JUTS BIIKPUTOI IyOITiKAIIil: eKCIie-
PTHUM BUCHOBKOM — TUTBKH JIUTSI aBTOPIB 3 YKpa-
1HU.

ABTOpPCBKE MTPABO MEePEeXOInUTh Bumasirio.

TuryasHuil apKym:

1. PACS i YHiBepcanbuuii JecsatkoBuii Kon
Knacudikanii (YAK) (mns aBTopiB i3 Kpain
CHJI) — y BepxHbOMY JliBOMY KyTi. JlomycKkaeThb-
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Cs IEKUTbKA BIIIIEHUX KOMaMU KoaiB. Ko Hi-
K1 Koau kiacugikailii He Mo3HavYeHi, Koa(u)
oyne(-yTh) BuzHaueHo Penmaxmiiinoro Koseriero.

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

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

4. Ha3Ba ycTaHoBH, TTOBHA asipeca, TeledoHH i
daxcu, e-mail 19 KO)KHOTO aBTOpa. HUXKYE, Ye-
pe3 OIWH IHTEpBaJ, OKPEMHUM pSIIKOM (1O
HeHTpy, mwpudt 12pt).

AnoTamisi: 10 200 ci1iB yKpaiHChKOIO, aHTIIIH-
CBbKOIO 1 pocilicbkoto moBaMmHu. [lepen Texcrom



Sensor Electronics and Microsystem Technologies. 1/2006

a”oTAaIlll MOTPIOHO BKAa3aTH Ha Till e MOBI: Ha-
3By poOOTH, MPI3BHUINA 1 IHII[IAJIU BCIX aBTOPIB.

KuarouoBi ciioBa: iXHsS KUTBKICTh HE TTOBUHHA
MEPEBUINYBATH BiCbMOX CITiB. B ocobnmmBuX BUTIA-
JIKaX MOXHa BUKOPHUCTOBYBATH TEPMIHU 3 IBO-
Ma — 4YM TpboMa ciioBaMH. L{i ciioBa moBHHHI
OyTH PO3MIIIIEH] ITi/T AaHOTAINIEI0 1 HATMCAHI TIEI0
CaMOI0 MOBOIO.

Texer noBuHeH OyTH HaApYKOBaHUM yepes 1,5
iHTepBaiau, Ha OimomMy mamepi Gpopmary A4.
ITons: 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, BUKOPHUCTO-
Bytoun MS Equation Editor a6o MathType. Po6o-
TH 3 PYKOTIMCHUMU BCTaBKAMH HE TTPUIMAIOTHCSI.

Tadauui moBUHHI OyTH ITpe/ICTaBIICHI HA OKpe-
MUX apKymax y (¢opMaTi BiIMOBITHIX TEKCTOBUX
¢dbopmatiB (muB. BHIE), un y ¢hopMaTi TEKCTY (3
KOJIOHKaMH, BiJITIJICHUMHU iHTepBajaMu, KOMaMU,
KpamkaM 3 KOMOIO, Y1 3HaKaMH TaOyTIOBAaHHS).

Cuucok miTepaTypu MOBUHEH OyTHU HAJPYKO-
BaHUH vepes 1,5 iHTepBay, 3 JITEPATyPOIO, MIPO-
HYMEpPOBAHOIO B MOPSJIKY il TOSIBU B TEKCTI.

ITopsimok odopMIIeHHS JTiTepaTypu MOBUHEH
BinmoBigaTu BumMmoraM BAK Vkpainu:
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3. Bramley R., Faber J.M., Nelson C.N. et al.,
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— P. 34-38.

4. Stirling A.N. and Watson D. Progress in Low
Temperature Physics. —  North Holland,
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kax A B,: luc. kann.¢i3. — mart. Hayk, 05.05.04.
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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.

105





