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OAECBKOMY HAUHIOHAJIBHOMY YHIBEPCUTETOBI
IM. 1. I. MEYHHUKOBA 140 POKIB!

Icropis BuIIOi OCBITH Ha IMBAHI YKpaiHH IO-
yanacs y 1865 p. 3 yrBopeHHs IMmepaTopchkoro
HoBopoCiiiChKOr0 YHIBEPCUTETY 1 MOJAIBIINM 1i
PO3BUTOK HEPO3PUBHO IMOB’SI3aHUH 3 HisSTIBHICTIO
OmechbKOro HalliOHAJIBHOTO YHIBEPCUTETY
im. I. I. MeunukoBa. YHIBEpCUTET i3 IHS CBOTO
crBopeHHs 1(13) TpaBHs 1865 poky 3aiimae oaHe 3
MPOBIITHUX MiCllb Y (P)OpMYBaHHI CUCTEMHU OCBITH,
y PO3BUTKY HAYKOBUX JOCHTI/PKEHb 1 KYJIbTypH B
Vkpaini. 3arajpHOHalllOHAILHUN BIUIMB Oech-
KOT0O HalllOHAJIbHOTO YHIBEPCUTETY Ha OCBITY
MPOSIBUBCS, 30KpeMa, y TiM, 10 3HAUHA YacTHHA
BUIIIUX HaBYAJbHUX 3aKJIaJiB Ha IMBAHI YKpaiHu
CTBOpeHa Ha 0a3i (paKyIbTETIB YHIBEPCUTETY.

Bbararto sckpaBuX CTOPiHOK BIIHCAJIH B ICTOPIO
VYKpaiHu Ta yHIBEPCUTETY BCECBITHBO BiJIOMi BH-
natHi BueHi: 1. I. MeunukoB — jnaypeat HoOeiB-
cbkoi npemii; ¢iziogor I. M. CedyeHOB — 3aCHOB-
HHUK BITYM3HSHOI (Di310JIOTII; MepIIHi MPEe3uIeHT
AH VYkpainu, akagemik, /1. K. 3a0onoTHuii; mpe-
3uaeHT AH VYkpainm, akanemik, B. 1. Jlencbkwmii;
npe3uaeHT AH Ykpainu, akagemik, O. O. Bboro-
MoJelb; 6iomor O. O. KopaneBchkuii; pi3uk
®. H. IlIBenoB; (i3UK-TEOPETUK, 3aCHOBHHUK Ma-
TeMaTUYHOTO BimaiieHHs HoBopociiickkoro to-
BapucTBa npupoao3HasuiB M. O. YMoB; akaje-
Mik AH CPCP, 3acHOBHHUK BCECBITHHO BIJTOMOI
IIKOJIU XiMikiB-opraHikiB M. JI. 3elHChKUIA; aka-
JIeMiK, 3aCHOBHHK (Di3MKO-XIMIYHOI'O iHCTHUTYTY
HAH Ykpainu O. B. BoraTchkuii; 4ieH-KOpecIo-
Haent AH YPCP, acrponom B. Il. LleceBuy; ma-
tematukun M. I'. Kpeiin, O. 1. JlanyHoB 1
I. M. 3aHUEeBCBbKHI; IpOCIaBICHUN 1CTOPUK
M. E. Crabuenko; ximik JI. B. IlucapkeBchkuii i
0araTo iHIIUX.

OnechKkuit

HaliOHAJIbHUM YHIBEPCUTET

iMm. I. I. MeyHUKOBA € OJTHUM i3 HalCTapIIIUX YHi-
BepcUTETIB YKpainu i pazom 3 KuiBcbkum, Xap-
KiBCBKUM 1 JIBBIBCBKMM YHiIBepcuTeTaMU (paKTHY-
HO BU3HAYAE CTAH 1 MEPCIIEKTUBU PO3BUTKY OCBi-
TH, HAYKH 1 KyJIbTYPU B OCBITSIHCBHKIH cUCTeMI Ha-
moi kpainun. OHY y cBiToBOMY pelTHHTY 3aliMae
rmouecHe 48-¢ Miclie cepelt 75-1 KpallluX YHIBEpCHU-
TETIB CBITY.

Oco0muBe Miclie B IiSITIBHOCTI YHIBEPCHTETY
3aiiMae poboTa B 001aCTi PO3BUTKY SIK PyHIaAME-
HTaJIPHOI, TaK 1 MpuKIagHoi ¢izuku. ¥ 1865 poii,
OJIHOYACHO 13 CTBOPEHHSIM YHIBEPCUTETY Pa30M 3
(hizuko-maTeMaTHYHUM (DaKyJIbTETOM OYIIO 3a-
cHOBaHO Kadenpy Pizuku. 3 MOMEHTY ii CTBOpEH-
Hsl 6araTo BUIATHUX BUEHUX POOWIIM CBill BHECOK
y popmyBaHHS (DI3UUYHOI IIKOJH YHIBEPCUTETY.
Crif 3a3Ha4UTH Te, 1110 Ha 6a31 OmecbKoro Haljio-
HAQJIBHOT'O YHIBEPCUTETY OyB CTBOPEHMI MepInii
HAyKOBO-AOCIIIHUN 1HCTUTYT (Di3UKH B CHUCTEMI
BUII[O1 IIKOJIHU.

B OHY, He3Baxxarouu Ha OaraTto TPYIHOIIIB
OCTaHHBOTO YaCy, YCIIITHO BeAyThcs PyHIaMEH-
TaJbHI 1 IPUKJIagHI JOCTIIKEHHS B 00J1acTi (i3u-
K{ HaIliBIPOBIIHUKIB, CEHCOPHOI €IIEKTPOHIKH 1
MIKPOCHUCTEMHHUX TEXHOJIOTIH, MIKpO- 1 HAHOCJICK-
TPOHIKH 1 BUCOKUX TEXHOJIOTIMH.

Ha 6a3i yHiBepcUTeTYy MPOBOASATHCS MiXKHAPO-
JTHI HayKOBI KOH(]epeHIIii, BUAAIOThCSI HayKOBO-
TEeXHIUHI )XypHaiau. [JifoTh y IIOBHY CHJIy CIIellia-
JII30BaHI BYEHI paju 3 3aXUCTY JOKTOPCHKUX 1 Ka-
HIMAATCHKUX JIUCepTaIiil 3 moHa 20-1 crieriaib-
HOCTEH.

Penxoueris 1 pemakiist )xypHaiy Bitae Onech-
KU HallloHAJIbHUM yHiBepcuTeT iM. 1. I. Meunu-
KOBa 31 CIIaBHUM IOBIJIeeEM 1 Oakae oMy I101ajIb-
IIOTO MPOIBITAHHS!
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140 YEARS TO THE ODESSA I. I. MECHNIKOV NATIONAL
UNIVERSITY!

The history of higher education in the south of
Ukraine has begun from 1865 by the foundation of
Imperial Novorossiya University and its further
development is inseparably linked with the activity
of the Odessa I. I. Mechnikov National University.
The University occupies one of the leading places
in formation of the education system, in develop-
ment of scientific research and in the culture in
Ukraine since the date of its foundation on 1 (13)
May, 1865. The national influence of the Odessa
National University on the education was shown,
in particular, in that the significant part of higher
educational institutions in the south of Ukraine is
created on the basis of faculties of the University.

Many brilliant pages in the history of Ukraine
and the University have been added by the world-
wide known scientists: I. I. Mechnikov — the Nobel
prize winning microbiologist; physiologist
1. M. Sechenov — the founder of Ukrainian physi-
ology; the first president of Ukrainian A. S., the
academician, D. K. Zabolotny; president of
Ukrainian A. S., the academician, V. I. Lipsky;
president of Ukrainian A. S. A. A. Bogomolets; bi-
ologist O. O. Kovalevsky; physicist F. M. Shvedow;
physicist — theorist, the founder of the mathemati-
cal department of Novorossiya Natural Science So-
ciety M. O. Umov; academician of the USSR A. S.,
the founder of the world famous school of organic-
chemists M. D. Zelinsky; the academician, the
founder of Physical — Chemical Institute of the
Ukraine N. A. S. A. V. Bogatskyi; the correspond-
ing member of the USSR A. S., astronomer
V. P. Tsesevich; mathematics M. G. Krein,
O. I. Ljapunov and I. M. Zanchevsky; famous his-
torian M. E. Slabchenko; chemist L. V. Pis-
arzhevskyi and many, many others.

The Odessa I. I. Mechnikov National Universi-
ty is one of the oldest Universities of Ukraine and
together with Kiev, Kharkov and Lvov Universi-
ties actually defines the state and the prospects in
education, science and culture development, in the
educational system of our country. ONU occupies
the honourable 48-th place in the world rating
among 75 the best Universities of the world.

The investigations both in fundamental and in
applied physics development field occupies the spe-
cial position in the University work. In 1865, si-
multaneously with the University origination to-
gether with physical and mathematical faculty the
department of physics was found. Many outstand-
ing scientists have brought their contribution to
formation of the University physical school from
the moment of its foundation. It is necessary to
note that on the basis of the Odessa National Uni-
versity the first Scientific-Research Institute of
Physics in system of the higher school was created.

In ONU, despite of many difficulties during
the last years the fundamental and applied re-
search in physics of semiconductors, sensor elec-
tronics and microsystem technologies, micro-and
nanoeclectronics and high technologies are suc-
cessfully carried out.

On the basis of the University the international
scientific conferences are hold, scientific and tech-
nical journals are published. The Specialized Aca-
demic Councils on defending of Doctor and Mas-
ter theses in more than 20 specialities operate in
full scale.

The editorial board and staff of the journal
congratulate Odessa I. I. Mechnikov National
University with the glorious anniversary and
wishes it the further prosperity!
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DISNYHHI, XIMIYHI TA IHWI ABULLA, HA OCHOBI AKX MOXYTb
BYTW CTBOPEHI CEHCOPH

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

PACS number(s): 72.20.Jv.
VK 621.315.592

JUHAMIKA B3AEMOAIT HOCIIB 3APSAAY
3 HEHTPAMU NNPUWINUIIAHHS I[TPU ®OTOJE®OPMALIINTHOMY
3bY1KEHHI HAITIBITPOBIJTHUKA

b. M. Ilasauwenxko, P. A. llyeap

JIpBIBCHKHI HalllOHAJIBHUM yHIBepcuTeT iMeH1 IBaHa dpanka
eya. [Apacomanosa, 50, 79005 Jlvsis, Ykpaina

AHoTauisn

JIMHAMIKA B3AEMO/IIT HOCIIB 3APS1Y 3 HEHTPAMU MPUJIUITAHHSA
MPU ®OTOJAE®OPMALIIMHOMY 3BY[)KEHHI HATIIBITPOBIJTHUKA

b. M. Ilagnuwenxo, P. A. llysap

JociimKkyeThesl [MHAMIKa HEPIBHOBAXKHMX HOCIIB 3apsiAy IMPH HASIBHOCTI LIEHTPIB IMIPUJIUTIAHHS
B yMOBaX CIUTHHOI JTii HAa HAIIBIIPOBIAHUK CTAllIHAPHOTO OTO30YKEHHS Ta 3MIHHOI AeopMariii.

KurouoBi ciioBa: 1°€30pOTOPE3UCTUBHUM ePEKT, IICHTPHU MPUIUIIAHHS, CCHCOPH TUCKY.

Abstract

THE DYNAMIC OF CHARGE CARRIERS INTERACTION WITH TRAPPING CENTERS UNDER
PHOTODEFORMATIONAL EXCITATION OF SEMICONDUCTOR

B. M. Pavlyshenko, R. Ya. Shuvar

The dynamic of nonequilibrium charge carriers, involving trapping centers, in conditions of
joint action the stationary light excitation and alternate deformation on semiconductor is inves-
tigated.

Key words: piezophotoresitive effect, trapping centers, pressure sensors.

AHHOTALUA

JTUHAMMUMKA B3AMMOJIENCTBUS HOCUTEJIEN 3APSIA C HEHTPAMU NNPUJIUIIAHUSA
NP ®OTOAE®POPMALIMOHHOM BO3BYXJAEHUUA ITOJYITPOBOJAHUKA

b. M. Ilagnuwenko, P. A. Illysap

Uccnenyercs nmHaMuka HepaBHOBECHBIX HOCUTENEH 3apsiaa MU HAJTUYUKU LEHTPOB MPHIINIIA-
HUS B YCIOBHUSX COBMECTHOTO BO3IEHUCTBUS HA MOJIYNPOBOJHUK CTALIMOHAPHOTO (POTOBO30YXK-
JeHHs U IepeMeHHOH Aegopmanuu.

KiroueBble cioBa: HBeBO(bOTOp€3HCTHBHI/Iﬁ e(b(beKT, LHCHTPbI MIPUITHUITAHNA, CCHCOPBI NdBJICHUS.
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PACS: 73.40;78.65;77.30

THEORY OF ENERGY TRANSFER OF ELECTRON EXCITATION:
KINETICS OF EXCITON LUMINESCENCE
IN A THREE-LAYER SYSTEMS

Sergey 1. Pokutnyi

Tllichivsk Educational Research Center,
I. I. Mechnikov Odessa National University
17a, Danchenka str., Illichivsk, Odessa reg.
68001 Ukraine; E-mail: univer@ivt.ilyichevsk.odessa.ua

Abstract

THEORY OF ENERGY TRANSFER OF ELECTRON EXCITATION:
KINETICS OF EXCITON LUMINESCENCE IN A THREE-LAYER SYSTEMS

Sergiy. I. Pokutnyi

The decay kinetics of exciton luminescence in impurity molecules in a three-layer system near
the interface of dielectric media in the presence of energy transfer of electron excitation is consid-
ered. It is shown that a change in the functional dependence of the probability of Firster energy
transfer leads to new characteristic dependences in the decay kinetics of impurity luminescence in
layered structures.

Keywords: energy transfer, kinetics of exciton luminescence, three-layer systems.

AHoTauisn

TEOPIS MIEPEHOCY EHEPI'Ti ENEKTPOHHOT O 35V )KEHHSA: KIHETUKA EKCUTOHHOI
JIOMIHECUEHUIT B TPOXIIIAPOBUX CUCTEMAX

Cepeiit 1. Iloxkymnii

Po3risHyTO KIHETUKY 3aTyXaHHS €KCUTOHHOI JITIOMIHECIIEHIIIT JOMIIIKOBHUX MOJICKYJI, sIKi 3HA-
XOJIATHCS B TPHOXIIAPOBIH CUCTEMI MTOOIN3Y MOTPAHNYHUX /TIeJICKTPUYHUX CEPETOBUIL, TIPH Ha-
SIBHOCTI ITEPEHOCY €HEePTil eIeKTPOHHOTO 30y/KeHHs Mk HUMH. [TokazaHo, 1mo 3MiHa QyHKITIO-
HAJIBHOI 3aJIe)KHOCTI (hepCcTepOBCHKOI HMOBIPHOCTI MepeHOCa eHEPTii MPUBOAUTH 10 HOBUX Xapa-
KTEPHHX 3aJIEKHOCTEN B KIHETHUIIl 3aTyXaHHS JOMIIIKOBOI JTIOMIHECIICHIII] IIapyBaTHUX CUCTEM.

KurouoBi ciioBa: mepeHoc eHeprii, KIHeTUKA eKCUTOHHOT JTIOMIHECIICHIIIT, TPhOXIIIAPOBi CUCTEMHU.

AHHOTALUA

TEOPUA ITEPEHOCA DHEPT U QJIEKTPOHHOI'O BO3BY KJAEHUA:
KUHETUKA DKCUTOHHON JJIOMUHECLUEHLUU B TPEXCJIOMHBIX CHCTEMAX

Cepzei U. Iloxymmnuii

PaccmoTpena kuHeTHKA 3aTyXaHUs! 9KCUTOHHOM JTIOMUHECIICHITUN TTPUMECHBIX MOJIEKYJII, KO-
TOPBIE PACIIOIOKEHBI B TPEXCIONHON cucTeMe BOJIM3U TPAHUYHBIX IUJIEKTPUUECKUX CPell, ITPU
HAJIMYHMU MIEPEHOCa SJHEPTUHU JIEKTPOHHOTO BO30YXAeHUsI Mex 1y HUMH. [lokazaHo, 4TO U3MeHe-
HHUE (QYHKIIMOHAJIBHON 3aBUCUMOCTU (PepPCTEPOBCKOIN BEPOSITHOCTU TEPEHOCA SHEPTUU MPHUBO-
JIUT K HOBBIM XapaKTEPHBIM 3aBUCUMOCTSIM B KUHETUKE 3aTyXaHU sl TPUMECHOMN JTIOMUHECIICHITIT
CIIOUCTBIX CUCTEM.

KiroueBrle coBa: NEPEHOC SHEPTUN, KWHETUKA 3KCUTOHHOU JIFOMUHECLICHIINN, TpCXCHOﬁHbIC
CHCTCMBI.
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SENSING THE ATOMIC CHEMICAL COMPOSITION EFFECT
ON THE B DECAY PROBABILITIES

A. V. Glushkov, S. V. Malinovskaya and Yu. V. Dubrovskaya

Institute of Applied mathematics OSEU,
P. O. Box 108, Odessa-9, 65009, Ukraine
Phone: +380-482-637227 E-mail: glushkov@paco. net

Abstract

SENSING THE ATOMIC CHEMICAL COMPOSITION EFFECT
ON THE BETA DECAY PROBABILITIES

A. V. Glushkov, S. V. Malinovskaya and Yu. V. Dubrovskaya

New theoretical schemes for sensing the atomic chemical environment effect on the beta decay
characteristics are proposed. As method of calculation of the relativistic atomic fields and elec-
tron wave functions, the gauge invariant Dirac-Fock type and Dirac-Kohn-Sham approaches
are used. The numerical results for atomic chemical environment effect on the beta decay in the
sulfur and plutonium are presented.

Key words: sensing, atomic chemical composition influence, beta decay probability

AHoTauisn

JAETEKTYBAHHS E®EKTY BIUVIMBY XIMIYHOI'O OTTOYEHHS
HA IMOBIPHICTbD B PO3ITAY

A. B. I'nywixos, C. B. Maainoscoka, IO. B. /[yoposcvka

3anpomnoHOBaHI HOBI TEOPETHUUYHI CXEMH JICTEKTYBAaHHS Ta MOSCHEHHS ¢(EKTy BIUIUBY
XIMIYHOT'O OTTOYEHHSI Ha XapaKTEePUCTUKU [3 po3naay. SIk MeToa po3paxyHKY pelsiTUBICTCHKUX
aTOMHUX ITOJIIB 1 €JIeKTPOHHHUX XBUJIBOBHUX (DYHKIIIM BUKOPHCTaHI KaJaiOpOBOUYHO-IHBAapiaHTHI
cxemu tuny Jipaka-®oxa ta Hipaka-Kona-Illema. IlpencraBiieHi unceapHi OLIIHKUA BIUIUBY
XIMIYHOT'O OTTOYEHHS Ha 3 po3maj Cipu Ta TUTyTOHIS.

Kuro4oBi ciioBa: eTeKTyBaHHsI, BIUIMB XIMIYHOT'O OTTOYEHHS, IMOBIPHICTB 3 po3may.

AHHOTAIUA

JETEKTUPOBAHUME D®PEKTA BIIMAHUA XUMNYECKOI'O OKPYKEHUSA
HA BEPOATHOCTD B PACITAJIA

A. B. I'iywkos, C. B. Manunosckas, IO. B. /[yopoeckasn

[TpemnoxeHbl HOBBIE TEOPETHUECKHUE CXEMbI IETEKTUPOBAHUS M 00bscHeHUS 3¢ddexTa Biams-
HUST XUMUYECKOTO OKPYKEHUSI Ha XapaKTepUCTUKH B pacmaia. B kauecTBe MeTo/1a pacueTa pels-
TUBUCTCKUX aTOMHBIX TIOJIEH U AJIEKTPOHHBIX BOJTHOBBIX (DYHKIIMN MCIIOJIH30BAHBI KATMOPOBOY-
HO-MHBapuaHTHbIE cxeMbl Tumna dupaka-Poka n Jupaka-Kona-Isma. [TpencraBiensbl uncieH-
HBIC OIICHKH BIIUSIHUSL XUMUYECKOTO OKPYXKEHUs Ha [} pacrajl cepbl U Ty TOHUS.

KimoueBsble ciioBa: JACTCKTUPOBAHUEC, BIIMAHUEC XUMHUYCCKOI'O OKPYXKCHUSA, BEPOATHOCTD B pacraia.
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SENSING STOCHASTICITY OF ATOMIC SYSTEMS BY ANALYSIS
OF RECURRENCE SPECTRA IN AN CROSSED DC MAGNETIC
AND AC ELECTRIC FIELDS

D. A. Korchevsky, 1. M. Shpinareva and A. V. Ignatenko

Institute of Applied mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine
Phone: +380-482-637227 E-mail: glushkov@paco.net

Abstract

SENSING STOCHASTICITY OF ATOMIC SYSTEMS BY ANALYSIS OF RECURRENCE
SPECTRA IN AN CROSSED DC MAGNETIC AND AC ELECTRIC FIELDS

D. A. Korchevsky, 1. M. Shpinareva and A. V. Ignatenko

A new method for sensing stochasticity and chaotic features of atomic and nano-optical sys-
tems in the crossed external electric and magnetic fields is developed and a dynamics of atomic
systems in fields studied. As a basis for developing a new method for sensing stochasticity we use
new quantum approach to calculation of the recurrence energy spectra and their statistical char-
acteristics for atomic systems in crossed electric and magnetic fields in chaotic regime and some
experimental data for checking obtained results. Some illustrations regarding the recurrence
spectra and stochasticity in a number of atomic systems are presented.

Key words: sensing stochasticity, recurrence energy spectrum, electric and magnetic fields

AHoTauisn

JAETEKTYBAHHS CTOXACTUYHOCTI ATOMHUX CUCTEM HA ITIICTABI AHAJII3Y
PEKYPEHTHUX CIIEKTPIB ¥ CXPEILEHHUX EJEKTPUYHOMY I MATHITHOMY IIOJIAX

/. O. Kopueescokuii, I. M. IlIninapesa i I. B. Iznamenko

Po3po0biieHo HOBUI METO/T IETEKTYBAHHSI CTOXACTUYHOCTI Ta €JIEMEHTIB XaoCy B AaTOMHHUX Ta
HaHOOTITUYHHMX CUCTEMAX y CXPEIEHUX eIEKTPUUYHOMY Ta MAarHiTHOMY 1oJisl. B oCHOBI JieTeKTy-
BaHHSI JIGKUTHh BU3HAUCHHS PEKYPEHTHUX CIEKTPIB, iX CTATUCTUUHHUX XaPAKTEPUCTHK I ATOM-
HUX CUCTEM Y CXPEILEHUX EJIeKTPUIHOMY Ta MATHITHOMY TIOJISIX HA OCHOBI HOBOTO TEOPETHIHOTO
METO/1y i BAKOPHUCTAHHS €KCIIEPUMEHTAIBHUX JaHUX. B SIKOCTI imtocTpaliii HaBeeHi 1aHi mo pe-
KYPEHTHHUM CIIEKTpaM Ta CTOXAaCTUYHOCTI JIJIS psiia aTOMHUX CHCTEM.

Kuro4oBi ci10Ba: 1eTeKTYBaHHS CTOXACTUYHOCTI, peKYPEHTHHI €HEPTeTHYHUIA CIIEKTP, EJIEeKT-
pUYHE 1 MaTHITHE MOJIe
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AHHOTaALUA

JETEKTUPOBAHUME CTOXACTUYHOCTU ATOMHbBIX CUCTEM
HA OCHOBE AHAJ/IN3A PEKYPPEHTHBIX CIIEKTPOB B CKPELIEHHbBIX
SJEKTPUYECKOM 1 MAT'HUTHOM ITOJIAX

/. A. Kopuesckuii, U. M. IlInunapesa u A. B. Uznamenko

Pa3pa60TaH HOBBIN METOJ ACTEKTUPOBAHUSA CTOXACTUYHOCTHU U 3JIEMEHTOB Xa0Ca B AaTOMHBIX
N HAHOOITHYCECKUX CHUCTEMAX B CKPCIICHHBIX 3JICKTPUYCCKOM W MAIHUTHOM ITOJIAX. B ocnose
ACTCK-TUPOBAHUSA JICKUT OIPCACIICHUEC PECKYPPCHTHBIX CIIEKTPOB, UX CTATUCTUYCCKUX XaPAKTEC-
PUCTUK VI ATOMHBIX CUCTEM B CKPCUICHHBIX SJICKTPUYECKOM U MATHUTHOM IIOJIAX HAa OCHOBE
HOBOT'O TCOPETU-UCCKOI'O METOAA U UCITOJIB30BAHUC SKCIICPUMEHTAJIBHBIX TadHHBIX. B xauecTBe
WJUTIOCTPpAlMU IMPUBCACHBI JAHHBIC ITIO PEKYPPEHTHBIM CIICKTpaM M CTOXACTHUYHOCTU I psaaa
ATOMHBIX CUCTEM.

KuarwueBblie cioBa: ACTCKTUPOBAHHUEC CTOXAaCTUYHOCTH, peKyppCHTHLII‘/'I SHGPFCTI/ILIGCKI/II;’I
CIICKTP, SJICKTPHUUCCKOC U MAIrHUTHOC I10JIC



NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YK 621. 317

TEXHOJOI'MSA XUMHNYECKOI'O PACITO3HABAHUA C ITOMOUIIBIO
CEHCOPHBIX MACCHUBOB: ®YHIAMEHTAJIBHBIE ITPOBJEMbI 1N
TEXHUYECKASA PEAJIM3ALINUA

0. M. Illupwos, U. A. Koweu, P. B. Xpucmocenko

HWHuctutyT husmku nonynpoBoauukos uM. B. E. Jlamkapesa
HanunonanpHOM akageMu HayK YKpauHbI,

npocn. Hayku, 45, 03028 Kuees, m/gparc380(044)2651827,
E-mail:shirshov@isp. kiev. ua, koshets@isp. kiev. ua, khristosenko@ukr. net

AHHOTaALUA

TEXHOJOTI'YA XUMHNYECKOTI'O PACITO3HABAHMUSA C ITOMOLIBIO CEHCOPHBIX
MACCHUBOB: ®YHAAMEHTAJIBHBIE ITPOBJIEMbBI 1 TEXHUYECKAS PEAJIM3ALIUA

10. M. Ilupwos, U. A. Koweu, P. B. Xpucmocenko

B nannoii pabote paccMoTpenbsl GyHIaAMEHTAIBHBIE MPOOJIEMbl M TEXHUUECKHUE PeaTu3allun
CEHCOPHBIX MACCHUBOB JIJISI PACIIO3HABAHUS XUMHUYECKUX 0Opa3oB. Ha Hamr B3TIIsii, OCHOBHOM
dbyHaaMeHTaIbHOUM TPOOIEMON B HACTOSIIEEe BPEMS SIBJISIETCS OTCYTCTBUE aJIeKBATHON (PU3UKO-
XUMHUYECKON MOJIEIM B3aMMOJCHCTBUSI MOJIEKYJIbI-AaHAJINTA C YYBCTBUTEIBHBIM CIIOEM, YTO HE
MO3BOJISIET XOTs1 OBbI MPEABAPUTEILHO MPEACKA3aTh XapaKTep peakiuu ceHcopa Ha KOHTAKT CO
CIIO’KHOM CMEChIO Pa3IMUHBIX MOJIEKYJT B PA3JIMYHBIX KOHIICHTPAIIMOHHBIX COOTHOIIEHUIX. JIpy-
roil hyHAAMEHTATBLHOU MPOOJIEMOM, OTPAHUUMBAIONICH MPUMEHEHUE YCTPOUCTB TUIA “IIIEKT-
POHHBIN HOC” SBJISIETCS HEBOCITPOU3BOUMOCTH IMMOKA3aHUN TOTO JK€ MACCHBA CEHCOPOB HA TOT
ke aHanmuT. PaccMOTpeHBbI TpM THIAa MYJIbTUCEHCOPHBIX cUcTeM, pa3paboTaHHbix B MDII
HAHY, a umeHHO MaccuBbI Ha 0a3e KBaplIeBbIX MUKPOBECOB, 3JIEKTPOIIPOBOTHOCTH MOJIUMEP-
HBIX MaTepHUAJIOB U ONITUUYECKUIN MPUHIUIT TTocTpoeHus. [IpeacraBieHbl pe3yabTaThl, MOTyYeH-
HBIE TIPU IKCIUTYyaTAIIMU 3TUX TPEX CUCTEM C YYETOM HEKOTOPBIX U3 YKa3aHHBIX (DyHIAMEHTAIIb-
HBIX ¥ AIMITUPUUYECKUX 3aKOHOMEPHOCTENH MYIbTHUCECHCOPHBIX MACCUBOB.

KuroueBnbie cioBa: pacro3HaBaHHE XUMHYECKUX 00pa30B, CEHCOPHBIE MAaCCUBBI, 3JIEKTPOH-
HBIN HOC.
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AHoTauisn

TEXHOJIOI'TA XIMIYHOI'O PO3III3BHABAHHSA 3A JOITOMOI'OIO CEHCOPHUX
MACCHUBIB: ®YHIAMEHTAJIBHI ITPOBJEMM TA TEXHIYHA PEAJII3ALIIA

0. M. Hlupwos, 1. A. Koweuw, P. B. Xpucmocenko

B 1iit poOoTi po3rsiHyTI (hyHIaMeHTaIbHI TPOOIeMU 1 TEXHIUHI peai3allii CCHCOPHUX MacCH-
BiB JIUTS pO3ITi3HABAHHS XIMIYHMX 00pa3iB. Ha Ham moriisii, OCHOBHOIO (pyHIaMEHTAJIBHOIO MTPO-
0JIEMOIO € BIJICYTHICTh a/IEKBATHOI (PI3UKO-XIMIYHOI MOJIENTI B3a€MO/Iii MOJIEKYINU-aHAIIITA 3 YYyT-
JIMBUM IIAPOM, IO HE JIa€ MOXKJIMBOCTI HABITh MOTIEPEIHLO TMePeI0AUNTH XapaKTep peakilii ceH-
copa Ha KOHTAKT 31 CKJIQJIHOIO CYMIIIIO PI3HUX MOJIEKYJI B PI3HUX KOHIEHTPAIIHHUX CITIBBIIHO-
HIeHHsIX. [HIIOI0 QpyHAaAMEHTATBHOO MPOOIEMOI0, IO 3TPUMYE BUKOPHUCTAHHS IPUCTPOIB TUITY
“EnexTpoHHUIi HIC” € HEMOXKIIUBICTh MMOBTOPUTH PEAKINIO TOTO X MacuBa CEHCOPIB HA TOH ca-
MUl aHaMT. PO3rIsHYyTI TpH THIA MYJTBTUCEHCOPHHUX CHCUTEM, 110 Oy po3pobieHi B IOH im.
B. €. JlamkaproBa HAH VYkpainu, a came macuBu Ha 6a31 KBapIlieBUX MIKpOBar, eJIeKTPOIPOBI-
JTHOCTI MOJIIMEPHUX MaTepiajliB Ta ONTUYHUN MpUHIUI ToOynoBu. [1peacraBieHi pe3ynbTaTH,
110 Oy OTPUMAaHI 3 JOTIOMOTOIO IiX TPHOX CHCTEM 3 ypaxyBaHHSM JESKHX 13 00roBopeHux ¢y-
HIAMEHTAJIbHUX Ta EMITIPUYHUX 3aKOHOMIPHOCTEN MYJIbTUCEHCOPHUX MACHBIB.

KimouoBi ciioBa: po3mi3HaBaHHS XIMIYHUX 00pa3iB, CCHCOPHI MacCHUBH, €JICKTPOHHUI HiC.

Annotation

TECHNOLOGY OF CHEMICAL RECOGNITION WITH THE SENSOR ARRAYS:
FUNDAMENTAL PROBLEMS AND TECHNICAL IMPLEMENTATION

Yu. M. Shirshov, I. A. Koshets, R. V. Khristosenko

In this work fundamental problems and technical implementations of sensor arrays for chem-
ical images recognition are studied. In our opinion the main fundamental problem at the moment
is the absence of an adequate physical-chemical model of interaction of the analyte molecule with
sensitive layer which does not allow to predict, at least preliminary, reaction of sensor to a con-
tact with complex mixture of different molecules in different concentrations. Another fundamen-
tal problem limiting applicability of the electronic nose devices is lack of reproducibility of re-
sponses of the same sensors array to the same analyte. Three types of multisensor systems devel-
oped at ISP NASU are considered, namely the quartz crystal microbalance array, conductive
polymers and the sensors based on optical principle. The results obtained during the operation of
the three systems are shown, taking into account some of the mentioned fundamental and empir-
ical regularities in the multisensor arrays.

Keywords: chemical images recognition, sensor arrays, electronic nose.
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LASER PHOTOIONIZATION SENSOR OF THE SEPARATING HEAVY
ISOTOPES AND NUCLEAR ISOMERS: SELECTIVE IONIZATION BY
DC ELECTRIC AND LASER FIELD (U, Tm)

S. V. Ambrosov

Institute of Applied mathematics OSEU, P. O. Box 108, Odessa-9, 65009, Ukraine
Phone: +380-482-637227 E-mail: glushkov@paco. net

Abstract

LASER PHOTOIONIZATION SENSOR OF THE SEPARATING HEAVY ISOTOPES AND
NUCLEAR ISOMERS: SELECTIVE IONIZATION BY DC ELECTRIC AND LASER FIELD (U, Tm)

S. V. Ambrosov

It is proposed and studied a new optimal theoretical scheme for the laser photoionization
sensor of the separating heavy isotopes and nuclear isomers, which is based on the selective laser
excitation of the isotopes atoms into excited Rydberg states and further DC electric field ioniza-
tion. The operator relativistic perturbation theory method, optimal laser action model and den-
sity matrices formalism are used for numeric calculation of the optimal scheme parameters for
the Tm, U isotopes (ions, nuclei) sensing.

Key words: laser photoionization sensor, isotopes, DC electric field ionization;

AHHOTAIUA

JA3ZEPHUM ®OTOIOHI3ALIIMHUI CEHCOP ITOJAIJTEHHSA BAXKKUX I30TOINIB
TA IJIEPHUX I30OMEPIB: CETEKTUBHA IOHI3ALIISI CTAJIUM EJJEKTPUYHUM
1 JABEPHUM ITOJIEM (U, Tm)

C. B. Ambpocos

3anponoOHOBAHO HOBY ONITUMAJIBHY CXEMY CEJICKTUBHOTO (hOTOIOHI3AIIIHOTO CEHCOPY IMO/Ti-
JICHHSI Ba)KKUX 130TOINB U SACPHUX 130MepiB, KA 0a3yeThCs Ha JIa3epHOMY 30Y/IKEHHI aTOMIB
130TOMIB y piOeproBi CTaHU Ta ITOMAIBININ 10HI3allll 30BHIIIHIM CTaJIUM €JICKTPUUYHUM ITOJIEM.
MeTo pelasaTUBICTCHKOI Teopii 30ypeHb, MOACIb ONITUMAJIBHOI JJ1a3epHOI Aii Ta (hopMalli3M Mat-
PUIIi TYCTHHH BUKOPUCTAHI JUTSl YUCEIIBHOTO MOJICTIOBAHHS MTapaMeTPiB ONITUMAIbHOI CXEMH Jie-
TEKTYBaHHS Ba)KKHX 130TOIIB ypaHa H TyJUIisl.

KurouoBi cioBa: nasepHuii poTOI0OHI3ALIIHII CEHCOP, 130TOIH, 10HI3AIlis CTAIUM eJIeKTpUY-
HUM T10JIEM



AHoTauisn

JA3EPHBIV ®OTOMOHU3ALIMOHHBIN CEHCOP PA3JIEJTEHUS TAXKEJIBIX N30TOIOB
N AJEPHBIX U3OMEPOB: CEJIEKTUBHAS NOHU3ALIMA ITOCTOAHHBIM
SJIEKTPUYECKUM U JIABEPHBIM ITOJIEM (U, Tm)

C. B. Ambpocos

[Tpemnoxxena HOBast ONTUMAJIbHAS CXeMa CEIEKTUBHOTO (POTOMOHM3AIIMOHHOTO CEHCOpa Jia-
3epHOTO Pa3/eleHUsl TSIKEIbIX U30TOIMOB U SJIEPHBIX M30MEPOB, 0A3MPYIOLIASCS HA JIAa3ePHOM
BO30YKJIEHUHM ATOMOB U30TOIIOB B PUAOEPTrOBbI COCTOSIHUS U AaIbHENIIIEH NOHN3ALIMY BHEIIIHUM
MOCTOSIHHBIM 3JIEKTPUYECKUM I0JIeM. MeTo/ PelsiTUBUCTCKONW TEOPUU BO3MYIICHUN, MOEIb
OTNITUMAJIBHOTO JIA3€PHOTO BO3JECHCTBUS U (POpMAITM3M MATPHUIIBI ITTIOTHOCTH UCITOTB30BAHBI JITIS
YUCIIEHHOT'0 MOJIEJIMPOBAHUS MapaMETPOB ONTUMAIBHON CXEMBbl JIETEKTUPOBAHUS TSKEIBIX
M30TOIOB YpaHa U TYJUIHSI.

KiroueBrbie ciioBa: na3eprH71 Q)OTOHOHI/ISaL[I/IOHHbII‘/JI CCHCOP, U30TOIIbl, HMOHHU3AaIIUs ITOCTOAH-
HBIM 3JICKTPHUYCCKHM II0JIEM



CEHCOPU DIBNHYHNX BEJIMHNH

PHYSICAL SENSORS

YK 681.586: 621.38.049.77.087.92

WUCCJEJOBAHUSA U PASPABOTK MUKPOCEHCOPOB U
MUKPOCUCTEMHOM TEXHUKU B T'HLl POCCUIICKON
®EJEPALIMU HIIK “TEXHOJOT'NMYECKUI HEHTP” MUDT

H. A. lllenenun

I'HLI P® I'Y HIIK “Texnonorudyeckuii ieHtp” MUDT
Poccus, 124498, Mockea, 3enenoepao, npoeszo 4806. 0.5
men. 5326165, ¢. 9132192, e-mail: N.Shelepin@tcen.ru

AHHOTaALUA

HUCCJIEJJOBAHUSA U PASPABOTKM MUKPOCEHCOPOB U MUKPOCUCTEMHON
TEXHUKU B I'HI] POCCUMCKOM ®EJEPALIUU
HIIK “TEXHOJOI'MYECKHWHW LIEHTP” MUDT

H.A.Illenenun

IIpencraBieHbl OCHOBHBIE HATIPABICHUS M PE3YJIHTATHI Pa3paboTOK MUKPOCEHCOPOB U MHK-
pocuctem I'ocymapcTBeHHOro HaydHoro lieHTpa Poccuiickoit deaeparuu HIIK “TexHomoru-
yeckuil eHTp” MUDT. C ucnonp3oBaHreM 0a30BbIX TEXHOJOTHUYECKHUX ITPOIECCOB M 000PYI0-
BaHUSI MUKPOJJIEKTPOHHOT'O MPOU3BOACTBA pa3dpaboTaHa yHUBEpCAIbHASI TEXHOJIOTUS O00BEM-
HOW MUKPOOOPabOTKM KPEMHUSI U METOBI €€ MHTErPaIlui C TEXHOJIOTUEH aHaJI0TO-ITU(GPOBBIX
HC. IlpeacraBieHbl OCHOBHBIC XapaKTEPUCTUKU U KOHCTPYKITUU CEHCOPOB MEXaHMYECKUX BeJN-
YUH: JJABJICHUS, YCKOPEHUSI, CUITBI.

KroueBble c10Ba: MUKPOCHCTEMBI, ITPe00pa3oBaTenn GU3NUECKUX BETUINH, TEH30PE3UCTOD,
aKCeIepoOMeTp, MUKPOTEPMOAHEMOMET]

AHoTauisn

JOCTIIXKEHHSA I PO3POBKH MIKPOCEHCOPIB I MIKPOCUCTEMHOI TEXHIKH B THI]
POCIMCHKIN ®EJEPALIT HIIK “TEXHOJOI'TYHUI HEHTP” MUDT

M. A. Illenenin

IIpencraBiaeHO OCHOBHI HAIIPSIMKH 1 Pe3yJbTaTH PO3POOOK MIKPOCEHCOPIB 1 MIKpOCHCTEM
HepxxaBHoro HaykoBoro neHTpa Pociiicekoi @enepanii HITK “Texnonoriunuii neatp” MUDT.
3 BUKOPUCTAHHSIM 0a30BHX TEXHOJIOTIYHUX IMPOIIECIB 1 YCTATKYBAHHS MIKPOECJIEKTPOHHOTO BH-
poOHUIITBA po3pobIIeHa YHIBEpCcallbHA TEXHOJIOTIS 00’ €MHOI MIKpOOOPOOKH KPEMHIIO 1 METOIH
ii iHTerpatii 3 TexHoJoriero aHanoro-nmudposux IC. IIpeacraBieHO OCHOBHI XapaKTECPUCTHUKH 1
KOHCTPYKIIii CEHCOPIB MEXaHIYHUX BEJTUYMH: TUCKY, TPUCKOPEHHS, CHIIH.

KurouoBi ci1oBa: MikpocrcTeMu, IEpeTBOPIOBadi (hi3MUHUX BETUYNH, TEH30PE3UCTOP, aKCele-
poMeTp, MIKPOTEPMOAHEMOMETP.
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Abstract

RESEARCHES AND DEVELOPMENTS OF MICROSENSORS AND MICROSYSTEM
ENGINEERING IN RUSSIAN FEDERATION SSC SIC “TECHNOLOGICAL CENTRE “ OF MIET

N. A. Shelepin

The main trends and results of development of microsensors and Microsystems of the State
scientific center of Russia Federation SMC “Technological Center” MIEE are present. With
using of the base technological processes and equipment for Microelectronics production univer-
sal unique technology of the bulk micro processing and methods of it integration with digital
analog technology IC was developed. The main characteristics and designs of the pressure, accel-
eration and force sensors are presented.

Keywords: microsystems, physical quantities converters, resistive-strain sensor,
accelerometer, microthermoanemometer
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ONTWYHI, ONTOESIEKTPOHHI | PALJALLINHI CEHCOPU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

YK 621.315.592

ITPO ITOPOT'OBY ®OTOYYTIUBICTH KPEMHIEBUX M/IH
®OTOCEHCOPIB 3 HEPIBHOBA’KHUM BUCHAKEHHAM

A. II. I'opoans, B. Il. Kocmunvos, A. B. Cauenko, O. A. Cepoa, B. B. Uepnenko

IHCcTUTYT (pizmku HaniBopoBigHUKIB iM. B. €. JlamkaproBa HAH Ykpainu
03028 Kuis, np. Hayxu, 41
Ten. /ppaxc 265-5788, e-mail: apg38@svitonline. com

AHoTauisn

ITPO ITOPOT'OBY ®OTOYYTIMUBICTb KPEMHIEBUX MJIH ®OTOCEHCOPIB
3 HEPIBHOBA’KHUM BUCHAKEHHAM

A. II. I'opoans, B. I1. Kocmunvos, A. B. Cauenxo, O. A. Cepoa, B. B. Yepuenko

IIpoaHnamnizoBaHi KOJICKTOPHI XapaKTepuCTUKU KpeMHieBUX MJIH (oToceHcopiB 3 HepiBHO-
BOKHUM BHCHaXXCHHSIM. TEOPETHYHO 1 €KCIIEpUMEHTAIbHO MMOKa3aHo, Mo Taki GoToceHcopu
MalOTh OLIBII BUCOKY MMOPOroBY (hOTOUYTIMBICTh, HIXk (DOTOCCHCOPHU 3 “METAIlypriiHUMH p-n-
nepexoamMu. 3poOieHuii BUCHOBOK TTPO MOXKIIMBICTh BUKOPUCTaHHS KpeMHieBux MJIH cTpyk-
TYP 3 HEPIBHOBAXHUM BHCHaKEHHSM B SKOCTI TOPOTOBHX (DOTOCCHCOPIB, @ TAKOXK B SIKOCTI TO-
POTOBUX JIETEKTOPIB SZIEPHUX BUIIPOMIHIOBAHb.

Karouosi cioBa: crpykrypa M/IH, ¢poTocencop, HepiBHOBa)KHE BUCHAXKEHHS, ITOpOroBa ¢o-
TOYYTIIUBICTb.

The summary

ABOUT THRESHOLD SENSITIVITY OF SILICON MIS PHOTOSENSITIVE SENSORS
WITH A NON-EQUILIBRIUM EXHAUSTION

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

The collector efficiency of silicon MIS photosensitive sensors with a non-equilibrium exhaus-
tion is analyzed. Theoretically and experimentally is shown that such photosensitive sensors have
higher threshold sensitivity than photodiodes based on “metallurgical” p-n-junctions. The con-
clusion about possibility of application silicon MIS structure with a non-equilibrium exhaustion
both as threshold photosensitive sensor and as threshold detector of nuclear radiation is made.

Keywords: MIS structure, photosensitive sensor, non-equilibrium exhaustion, threshold
photosensitivity.



AHHOTaALUA

O T'PAHUYHOM ®OTOYYBCTBUTEJILHOCTHU KPEMHUEBBIX MAIT ®OTOCEHCOPOB
C HEPABHOBECHBIM UCTOLLEHUEM

A. II. I'opoane, B. I1. Kocmeines, A. B. Cauenxo, A. A. Cepoa, B. B. Yepnenxo

[Tpoananu3upoBaHbl KOJUIEKTOPHBIE XapakTepucTuku kpemHueBbix MIIT ¢oTocencopos ¢
HEPABHOBECHBIM HCTOIICHHEM. TeOopeTUYeCKH 1 IKCIIEPUMEHTAIBHO ITOKA3aHO, YTO TaKue GoTo-
CEHCOPBI UMEIOT 00JIee BBICOKYIO TOPOTOBYIO (DOTOUYBCTBUTEIBHOCTD, 4YeM (DOTOCEHCOPSHI € “Me-
TaJUyprudeckuMu’” p-n-repexoamu. CrenaH BbIBOJI O BO3MOXKHOCTH UCIIOJIb30BaAHUS KPEMHUE-
BbIXx M/IIT cTpyKTyp C HEpaBHOBECHBIM HUCTOIICHHEM B KAUECTBE MOPOTOBBIX (POTOCEHCOPOB, a
TaKXe B KAYECTBE MOPOTOBBIX IETEKTOPOB SAEPHBIX U3JTyUCHUI.

KmoueBbie cioBa: crpykrypa MJIII, doToceHcop, HepaBHOBECHOE HCTOIICHHUE, TTOPOroBas
(hOTOUYBCTBUTEINBHOCTb.
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HICJISIPAI[IALIIFIHA PEJIAKCALIA PAﬂIAHIﬁHO-IHI[YKOBAHHX
3MIH OIITUYHOTI O INNOTJIMHAHHSA B XAJIBKOI'EHIIHOMY CKJII
CUCTEMMU Ge-As-S

A. I1. Kosaavcokuii, O. H. HInomwk, P. A. F'onosuax, M. M. Baxis

HaykoBo-Bupoounue mignpuemcto “Kapat”, Byi. Crputicbka 202, 79031 JIpBiB, YKpaina
men. (0322)-638303, gpaxc (0322)-632228, e-mail: shpotyuk@novas. viv. ua

AHoTauisn

HICASPAJIALUIHA PEJTAKCALIS PAJIALIVIHO-IHAYKOBAHUX 3MIH OIITUYHOI'O
MOTTUMHAHHS B XAJTbKOTEHIJHOMY CKJII CHCTEMU Ge-As-S

A. IT. Kosanvcokuit, O. H. LlInomiox, P. 5. Ionosuax, M. M. Baxis

IIpoaHamnizoBaHO OCOOIMBOCTI BUKOPUCTAHHS padiallifHO-UYyTIMBUX CEPEIOBUIN HA OCHOBI
XaJTbKOTeHITHUX cTeKoJI cucteMu As-Ge-S 15t peecTpallii BUCOKOEHEPTeTHYHOTO Y-BUITPOMIHIO-
BaHHs. [loka3aHo, 1110 CYTTEBOIO IIepeBaror JOCIIKYBAHUX 00 €KTIB Y IIOPIBHSIHHI 3 OKCHU/IHU-
MM CTEKJIaMHU € BUIIKMH PiBeHb BUMIPIOBAHUX 103, Kpallla CTIHKICTh 10 JIii arpeCUBHHUX 30BHIIITHIX
(bakTOpiB 1 HIXKYA TeMIlepaTypa CTUPaHHS palialliifHO-1IHIYKOBaHMUX 3MIiH B 00J1acTi Kparo ¢yH-
JTAMEHTAJIPHOTO OTITUYHOTO MOTJIMHAHHS. Heqo1ikoM T03MMEeTpUYHUX CUCTEM Ha OCHOBI BKa3a-
HHUX XaJbKOTCHITHUX CTEKOJI € TeMIIepaTypHa 3ajIeXKHICTh Ta YacoBa HECTAOUIBHICTh pajIialliii-
HO-IHJIYKOBaHMX 3MiH. BIUIMB HarpiBy 3paska B IPOIIECI OIIPOMIHEHHS MOKe OyTH BUKJIFOUCHUM
IIIXOM OOMEKEHHS Jialla30Hy BUMIPIOBAaHMX 03 Ta iX moTykHocTel. IlocTpaaiamiiiny 3miHy
KOHTPOJIbOBAHOI'O TIapaMeTPy B Yaci MOXHa BpaxXyBaTH IUISIXOM BBEJICHHS BiITOBITHOTO KOpe-
KTyouoro KoedimieHra. BcraHoBIIeHO, 110 peiakcalliifHi IpoIecH, BiAIIOBIAaIbHI 3a ITOoCTpa/Iia-
iiHI e(heKTH, OIUCYIOThCS MU epEHIIIaIbHUM PiBHSIHHSIM, XapaKTePHUM TSI OIMOJIEKYIISIPHOTO
MeXaHi3My peKOMOIHaIIil, IO CBIIUYMTH PO BU3HAYAJIBHY POJIb KOOPAUHALIMHUX IEPEKTIB y
(opMyBaHHI pamialiifHO-IHIYKOBAHUX 3MiH.

KurouoBi ciioBa: 103uMeTpisl, Y-BUIMPOMIHIOBAHHS, XaJIbKOTE€HITHE CKJIO, OITHYHE MOTJIMHAH-
Hsl, CEHCOD

Summary

POST-RADIATION RELAXATION OF RADIATION-INDUCED CHANGES OF OPTICAL
ABSORPTION IN Ge-As-S CHALCOGENIDE GLASS

A. P. Kovalskiy, O. 1. Shpotyuk, R. Ya. Golovchak, M. M. Vakiy

The features of application of radiation-sensitive media based on chalcogenide glasses of As-
Ge-S system to registration of high-energy y-radiation have been analyzed. It is shown that essen-
tial advantage of the investigated objects in comparison with oxide glasses consists in higher level
of measured doses, better resistance to corrosive atmosphere and lower temperature for erasing
of radiation-induced changes in the range of fundamental optical absorption edge. The tempera-
ture dependence and time instability of the observed radiation-induced changes are disadvantag-
es of chalcogenide glasses. The influence of heating effects during irradiation can be excluded by
limiting the range of measured doses and dose powers. The post-radiation time changes in the
controlled parameter can be taken into account owing to appropriate correcting coefficient. It is
established that relaxation processes responsible for post-radiation effects are described by dif-



ferential equation proper for bimolecular recombination mechanism. This testifies in a favour of
coordination defects role in the observed radiation-induced changes.

Key words: dosimetry, y-irradiation, chalcogenide glass, optical absorption, sensor

AHHOTAIUA

MNOCTPAANALIMOHHAS PEJIAKCALIMA PAINALTMOHHO-UHAY LHIUPOBAHHBIX
WU3MEHEHH ONITUYECKOI'O MOTJIOMEHUSA B XAJTBKOTEHUIHBIX CTEKJIAX
CUCTEMBI Ge-As-S

A. II. Kosanvckuii, O. U. IlInomiox, P. A. I'onosuax, H. M. Bakxus

[Tpoananu3npoBaHbl 0COOEHHOCTH MCIOJIB30BAHUS PAIMALIMOHHO-UYBCTBUTEIBHBIX CPEl Ha
OCHOBE XaJIbKOT€HUIHBIX CTEKOJ CHCTeMbI As-Ge-S [UIsi perucTpaiui BBICOKOIHEPTeTHIECKOTO
v-uznyueHus. [lokazaHo, 4TO CylIeCTBEHHBIM IIPEUMYIIECTBOM UCCIIEyEMbIX OOBEKTOB IO CPaB-
HEHUIO C OKCUJIHBIMHM CTEKJIAMM SIBJIsI€TCS 00Jiee BBICOKUN yPOBEHb U3MEPSEMBIX /103, BBICOKAS
CTOMKOCTB K BO3/IEWCTBHUIO aTPECCUBHBIX BHEIIHUX (DAKTOPOB U OOJIee HU3KAS TEMIIepaTypa CTH-
paHus pagualMOHHO-UHAYIMPOBAHHBIX U3MEHEHUH B 00JacTu Kpas pyHIaMeHTaIbHOTO ONTH-
YecKoro norioueHus. Hemocratkom 103MMETPUYECKUX CUCTEM Ha OCHOBE YKA3aHHBIX XaJIbKO-
TEHUHBIX CTEKOJI SIBJISIETCS] TEMIIEpaTypHasi 3aBUCUMOCTh M BpeMEHHasl HeCTAOMIbHOCTD pajna-
UHOHHO-UHAYUHUPOBAHHBIX U3MEHEHUI. BriusiHue HarpeBa oOpasua B npotiecce 001yueHust Mo-
KET ObITh UCKIIIOUEHO MYTEeM OI'PAaHMUYEHUS AUaNa30Ha U3MEPsIeMbIX 103 U UX MolHocTel. [1o-
CTpaMallMOHHOE U3MEHEHHE KOHTPOJIUPYEMOTO MapaMeTrpa cO BPEMEHEM MOYKHO y4ecTh IO-
CPEIICTBOM BBEJICHHSI COOTBETCTBYIOIIETO KOPPEKTUPYIOIIETo KodhduimenTa. Y CTaHOBIEHO,
YTO pelaKcalMOHHBIE TPOIIECCHI, OTBETCTBEHHBIE 32 MOCTPAIUAIIMOHHBIC 3(PPEKTHI ONMUCHIBAIOT-
cst nuppepeHInaIbHBIM ypaBHEHUEM, XaPAKTEPHBIM TSI OMMOJIEKYJISIPHOTO MEXaHI3Ma PEKOM-
OMHAIINM, YTO CBUJETEIHCTBYET 00 OMNpEAeNSIONe POl KOOPAUHAIMOHHBIX 1e(peKTOB MpHu
(dhopMupoBaHNHN HAOIIOAEMBIX PATHMAIIMOHHO-MHIYIIUPOBAHHBIX U3MEHEHUH.

KiroueBbie ciioBa: AO3UMETPUA, Y-U3TTYUYECHUE, XaJIbKOI'CHUIHOC CTCKJIO, OIITUYECKOC ITOTJI0-
IIE€HUEC, CCHCOP.
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PU3NKO-TEXHOJOI'MYECKHUE ITPOBJIEMbI OBECIIEUEHUA
PABOTOCITOCOBHOCTMH OIITO2JEKTPOHHBIX CEHCOPHbBIX
IMPUBOPOB ITPU DKCTPEMAJIBHBIX YCJIOBUAX

B. II. Macnos

WHucTuTyT pusuku mnoiynposoaaukoB uM. B. E. Jlamkapesa HAH Ykpaunsr,
45, IIpocnexm Hayku, Kues, Yxkpauna
Ten/ghaxc: +380(44)2650555, E-mail: maslov@isp. kiev. ua

AHHOTaALUA

OU3UKO-TEXHOJIOTUYECKHUE ITPOBJEMbI OBECITEYEHUSI PABOTOCITOCOBHOCTU
OIITUKO-2JIEKTPOHHBIX CEHCOPHBIX ITPUBOPOB
PN DKCTPEMAJIBHBIX YCJIOBUAX

B. Il. Macnos

CoBpeMeHHbIe ONITUKO-3JIEKTPOHHBIE MPUOOPHI (ODI1) mMUPOKO UCTOIB3YIOTCS B KOCMHUYEC-
KUX YCIIOBHSIX U B IPYTHX IKCTPEMATBHBIX ycIoBUsIX. O/IHA U3 0COOCHHOCTEN MUPOKO MPUMEHSI-
€MBIX TMEPCIEKTUBHBIX ONTHYECKUX M TMOJYNPOBOJHUKOBBIX MATEPHUAJIOB SIBIISIETCS MX XPYII-
KOCTb, TO €CTh JIETAJIM U3 HUX Pa3pylIatoTcs MO JeHCTBUEM MEXaHWUYECKUX BO3eHCTBUM 6e3
CJIEJIOB TUTACTUYECKOTO AedopMupoBanms. Takoe HeraTUBHOE CBOWCTBO KaK XPYIKOCTH JIJIs OIl-
THUYECKUX U MOJYMPOBOJHUKOBBIX JIETAJICH U JeTaliell YyBCTBUTEIIbHBIX 3JIEMEHTOB SIBIISIETCS He-
00XOJIUMBIM 111 OOeCTieYeHHs] CTAOMIIBHOCTH UX T€OMETPUUECKUX U (PU3UYECKUX XapaKTepHc-
TUK. AHaimu3 mpudyuH oTka3oB ODI1 mokazan, uTo pa3pyllieHne JeTaleid U3 Xpyrnkux MaTepua-
JIOB MTPOUCXOIUT B MECTAX UX COCIMHEHUHN MEX/1y COOOH WIIH ¢ IpyruMu aetansimu. Pazpyiienue
HauYMHAETCS OT Mepu(PepuitHbIX YUaCTKOB JeTalu: NUIU(OBAHHBIE TOBEPXHOCTH TOPIIOB U MECT
ckieliku. Ha ocHOBaHMM pa3pabOTaHHOTO MOJIX0/1a BHEAPEHBI (PU3HKO-TEXHOJIOTHUYECKUE PEKO-
MEH/IAINH TT0 00ecreueHnIo paboTOCIOCOOHOCTH CEHCOPHBIX OMTUKO-3JIEKTPOHHBIX TPUOOPOB.
DTH peKOMEHJAIINH BKIIOUAIOT:

— (pUBUKO-TEXHOJIOTUUECKHE CITOCOOBI (POPMUPOBAHUS TOBEPXHOCTEN JAeTajiell ¢ MUHUMAIIb-
HBIM HAPYIIEHHBIM CII0EM;

— METO/bI yJIAJIeHUs] WU MOJIU(DUITMPOBAHUS HAPYIIIEHHOTO CIIOS;

— MPUMEHEHNE CIEIUAIbHBIX MEXaHUUYECKUX KPETEXKHBIX JIeTaliei, 00eCneUnBaIONINUX JIEMII-
(bupoBaHme W perakcaluio BHEITHUX BO3JEHCTBUHN, HATIPUMED, U3 CIUIABOB C MEXAHU3MOM Jie-
hopMHupoBaHUs MyTeM JBOWHUKOBAHUSI.

IIpu BHenpeHNHU yKa3aHHOTO TOAXO0/a M Pa3pabOTaHHBIX PEKOMEHAAIIUN B MPOMBIIIIEH-
HOCTH OB 0OecTeueHbl BBICOKME IKCIUTYyaTAIIMOHHBIE XapaKTePUCTUKN TAKUX MPUOOPOB Kak
JIa3epHBIA THPOCKOT U MPUOOPHI HHPPAKPACHON TEXHUKH.

KuroueBsie ciioBa: XpynkocTh, HapYLIEHHbIH OBEPXHOCTHBIN CIION, CTAaOUIIBHOCTD, pado-
TOCIIOCOOHOCTD, KpeIUIeHue, remMmdep.



Sensor Electronics and Microsystem Technologies. 1/2005

AHoTauisn

PI3UKO-TEXHOJOITYHI ITPOBJIEMMU 3ABE3INIEYEHHSA ITPALLE3IATHOCTI OIITUKO-
EJEKTPOHHUX CEHCOPHUX ITPUJIAAIB B EKCTPEMAJIBHUX YMOBAX

B. II. Macnos

CyuacHi ontuko-enektpoHHi npuwraan (OEIT) mmpoko BUKOPUCTOBYIOTHCS B KOCMOCI 1 B iH-
X eKCTpeMaTbHUX yMoBax. OMHIEIO 3 0COOIMBOCTEN MMPOKO 3aCTOCOBYBAHUX MEPCIEKTUB-
HUX ONTHYHUX 1 HAIIBIIPOBITHUKOBUX MaTepiaiB € IXHsS KPUXKICTh, TOOTO €Tl 3 HUX PYHHY-
IOTHCS TIJT JTIEI0 MEXaHIYHHUX BIUTMBIB 0€3 CITiJIiB mi1acTuuHOro AeopmyBanHs. Taka HeraTuBHA
BJIACTUBICTh SIK KPUXKICTh JIISI ONTHYHUX 1 HAMIBIPOBIIHUKOBUX JIeTajIei 1 JieTallel 4yTIIMBUX
€JIEMEHTIB € HEOOXITHUM JIJTs 3a0e3MeUeHHs CTA0LTbHOCTI iX TeOMETPUYHUX 1 (PI3UUHUX XapaKTe-
puctuk. Anamniz mpuunH BinMoBieHb OEIT mokasas, mo pyiiHyBaHHS JeTaliell 3 KpUXKUX MaTe-
piaiB BiIOYBAETHCS B MICIISX IXHIX 3’€HAHb MK CO00I0 200 3 IHIIUMH JIeTalsIMU. PyiiHyBaHHS
MOYMHAETHCS Bif epuepiitHuX AUTSHOK JIeTalli: MTi(hOBaHMX TOBEPXOHB TOPIIB 1 MICIb CKJIEH-
ku. Ha mizncraBi po3po6iieHoro miaxoay BIpOBaKeH] Pi3NKO-TEXHOJIOTIYHI peKOMEH Al 3 3a-
Oe3MeueHHs Mpale3JaTHOCTI CEHCOPHUX ONMTUKO-eNeKTPOHHMX mpuianiB. L{i pekomenmarmii
BKJTIOYAIOTh!

— (bi3MKO-TEXHOIOTIUHI crtocoOu (HhOpMyBaHHS MTOBEPXOHD ACTaNel 3 MiHIMAJILHUM TOPYIIIe-
HUM IIAPOM;

— METOJIU BUAAJIIEHHS 200 Monu(]iKyBaHHS MMOPYIIEHOTO IIapy;

— 3aCTOCYBAHHS CIEIlaTbHUX MEXaHIYHUX JIeTalleH, 10 3a0e31edyoTh AeMIQipyBaHHs 1 pe-
JIAKCallilo 30BHINIHIX BIUIMBIB, HANIPUKIIAM, 31 CIUIABIB 3 MEXaHI3MOM Ie(OPMYBAHHS MIISIXOM
JBIMHUKYBAHHS.

[Tpu BrpoBaKEHH] 3a3HAUEHOTO MIIXOMY 1 pO3pOOIEHUX PEeKOMEHAIl Yy TPOMHUCIIOBICTD
Oynm 3a0e3medeHi BUCOKI eKCIUTyaTalliliHI XapaKTePUCTUKH TAKUX MPHIA/IIB K Ja3epHUI Tipo-
CKOII 1 TpuiIaau iHppadyepBOHOI TEXHIKH.

KumouoBi ciioBa: KpuxkicTb, OpyIIEHWI MOBEPpXHEBUI IIap, CTaOUIBLHICTD, Ipalle3IaTHICTb,
KpiIUIeHHs, aeMidep.

Summary

PHYSICAL AND TECHNOLOGICAL PROBLEMS OF MAINTENANCE OF SERVICEABILITY
OF OPTICAL-ELECTRONIC SENSORY DEVICES UNDER EXTREME CONDITIONS

V. P. Maslov

Modern optical-electronic devices (OED) are widely used in space and other industries with
extreme conditions. One of features of optical and semiconductor materials are their fragility,
because details from them collapse under action of mechanical and temperature loading without
traces of plastic deformation. Such negative property as fragility for optical and semiconductor
details and sensitive elements is necessary for maintenance of stability of their geometrical and
physical characteristics. The analysis of the reasons of refusals of OED has shown, that destruc-
tion of details from fragile materials occurs in places of their connections among themselves or to
other details. Destruction begins from peripheral zones of a detail: the grinded surfaces of edges
and mounting places. On the basis of the developed physical and technological recommendations
for maintenance of sensors and optical-electronics devices serviceability are introduced. These
recommendations include:

— physical and technological ways for formation of detail surfaces of with the minimal broken
layer;

—methods of removal or modifying of the broken layer;

— application of the special mechanical dampers providing shock absorption and a relaxation
of external influences, for example, making from alloys with the mechanism of deformation by
twinning.

The specified approach and developed recommendations provide for high operational charac-
teristics of such devices as a laser gyroscope and devices for infrared techniques.

Keywords: The fragility, the broken superficial layer, stability, serviceability, mount, damper.
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BUOCEHCOPBI HA OCHOBE ®OTOJIOMUHECHEHIINN
ITOPUCTOI'O KPEMHUA
IIpumeHenne 111 MOHUTOPHUHIA OKPY:KAKOLIEH Cpeabl

H. @. Cmapooyo, B. M. Cmapoodyo

Wuctutyt Onmoxumum uM. A. B. [Tammaguna HAH Ykpaunsl,
ya. Jleonmosuua 9, 01030 Kues-30, Yxpauna, nstarodub@hotmail. com

AHHOTaALUA

BUOCEHCOPBI HA OCHOBE ®OTOJIOMWHECHEHLIUU ITOPUCTOT'O KPEMHUA
IIpumeHenne 111 MOHHTOPHHIA OKPYIKAIOLIEH Cpeabl

H. ®. Cmapooyo, B. M. Cmapodyo

O6Cy}KI[aIOTCH B CYMMUPOBAHHOM BHUAC OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI 00 UCIOJIb30BaHUU
pa3pa60TaHHbe BAPHUAHTOB OIITUYCCKUX MMYHHBIX 6I/IOCCHCOpOB €ro OCHOBC q)OTOJ'IIOMI/IHec-
OCHIHWU ITOPHUCTOIO0 KPEMHUS HJId SKCIIPECCHOI'O OIIPCACIICHUSA pPsaa OMOIOTMYECKUX COCANHC-
HHﬁ, IPCACTABIAIOIINX 3HAYCHUEC ITPHU OLCHKE COCTOAHUA Opr>KaIOHICfI CpCaHbI.

KuroueBblie c10Ba: TOPUCTHIN KPEMHUM, IMMYHHBIE OMOCEHCOPHI, MOHUTOPUHT OKPYXKAIOIIEH
Cpebl.

AHoTauisn

BIOCEHCOPU HA OCHOBI ®OTOJIIOMIHECLIEHLIIT TOPYBATOI'O KPEMHIIO
3acTocyBaHHs /1JIsi MOHITOPHHTY JAOBKiJLIS

M. ®@. Cmapoodyd, B. M. Cmapooyo

Po3rnsimaroTbes B MiJICyMOBAHOMY BUIJISII €KCIIEPUMEHTAIBHI PE3yJIbTaTH, MIOJIO 3aCTOCY-
BaHHS PO3PO0JICHUX BapiaHTIB ONTUYHHUX IMYHHHX 0l0CEHCOPIB HA OCHOBI (POTOJTFOMIHECIICHIIIT
MOPYBATOT'0 KPEMHIIO JUISl eKCIIPECHOT'0 BU3HAYCHHS O10JIOTIYHMX CITOJIYK, IO MAlOTh 3HAUCHHS
IIPY OLIIHII CTaAHY JOBKLIIJIS.

KurouoBi ciioBa: mopyBaTuii KpeMHiii, iIMyHHI 610CEHCOPH, MOHITOPUHT JTOBKIJUIS.

Summary

BIOSENSORS BASED ON THE PHOTOLUMINESCENCE OF POROUS SILICON
Application for environmental monitoring

N. F. Starodub, V. M. Starodub

It is summarized and discussed the experimental results about the application of the devel-
oped optical immune biosensors based on the photoluminescence of porous silicon for the ex-
press determination of number of biological substances having significance for environmental
monitoring.

Keywords: porous silicon, immune biosensors, environmental monitoring.
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TEH30PE3UCTUBHUI E®EKT Y TOBCTHUX ILJIIBKAX HA OCHOBI
JETOBAHOI'O CYPMOIO JUOKCHUAY OJOBA

b. M. Pyow, A. I'. I'onuap, €. A. Teavnixos

IucTuTyT mpobieM matepiano3naBctBa HAH Ykpainu,
ey1. Kporcusrcaniecokoeo 3, Kuie 03142, men. 424-23-71, e-mail: artgonch@ukr. net

AHoTauisn

TEH30PE3UCTUBHUIN E®EKT Y TOBCTUX IIIIBKAX HA OCHOBIJIETOBAHOT'O
CYPMOIO TUOKCHUOY OJIOBA

b. M. Pyow, A. I'. I'onuap, €. A. Teavnixos

JIOCTIPKEHO TEH30PE3UCTUBHMI €(EKT Y BACOKOOMHHMX TOBCTHX IUTIBKax Ha oCHOBI SnO, —
Sb. BusBieHo, 1110 JOCIIIKEH] IUTIBKM MalOTh BUCOKY TEH30UYTIIMBICTh, II€ POOUTH iX IEPCIEK-
TUBHUMM ]I BUKOPHUCTAHHS Y TeH304aTYMKaX. BCTaHOBIIEHO, IO BETMYMHA 1 3HAK KoedillieHTa
TEH30UYTJIMBOCTI 3aJIekKaTh BiJl METOly BUMiproBaHHS. [10sSICHEHHS 3B’I3y€ThCS 31 CTPYKTYPHHU-
MM OCOOJIMBOCTSIMM ILTIBOK 1 MEXaHI3MOM IX €IIEKTPOIPOBITHOCTI. Ha TEH304UyTIMBICTh IIIBKH
TaKOX BIUIMBAE MaTepias MiIKIa KU,

Kro4oBi c10Ba: TOBCTI pE3UCTUBHI IUTIBKU, KOS(IIIEHT TEH30UYTIMBOCTI, TYHETIOBAHHS.

Summary

PIEZORESISTIVE EFFECT IN THICK FILMS ON THE BASIS
OF ANTIMONY DOPED TIN OXIDE

B. M. Rud, A. G. Gonchar, E. Ya. Telnikov

Piezoresistive effect in high-ohmic thick films on the basis of SnO, — Sb is investigated. It is
discovered that the films possess high values of gauge factor, which makes them promising for
use in the strain sensors. It is established that the magnitude and the sign of the gauge factor are
dependent on the particular measurement method. The proposed explanation for this observa-
tion takes into account structural characteristics of the films and their electrical conductivity
mechanism. It is also established that the strain sensitivity of the films depends on the substrate
material.

Key words: thick resistive films, gauge factor, tunneling



AHHOTaALUA

TEH3O0PE3UCTUBHBIN D®®EKT B TOJCTBIX INTIEHKAX HA OCHOBE JJUOKCU/JIA
OJIOBA JIETUPOBAHHOI'O CYPBMOM

b. M. Pyow, A. I'. I'onuap, E. A. Teavnuxos

I/ICCHGI[OBEIH TCH30pe3I/ICTI/IBHI)II>'I 3(1)(I)CKT B BBICOKOOMHBIX TOJICTBIX IINICHKaX HAa OCHOBC
SnO, — Sb. O6HapykeHO, 4TO MCCIIETOBAHHBIC IITIEHKH 00JIaal0T BEICOKOM TEH309yBCTBUTEb-
HOCTBIO, 3TO ACIACT UX MEPCIIEKTUBHBIMU JJIS UCITOJIB30BAHUA B TCH30JdTUYHUKAX. yCTaHOB.HeHO,
YTO BCJIIMYMHA U 3HAK KOBCI)(l)I/ILII/ICHTa TEH30YYBCTBUTCIIbHOCTHU 3aBUCAT OT METOa I/I3MCpCHI/II>’I.
OOBsICHEHNE CBI3bIBAETCS CO CTPYKTYPHBIMHA 0COOEHHOCTSAMHU IIJIEHOK U MEXAHU3MOM UX DJIEKT-
POIMPOBOJAHOCTH. Ha TCH30YYBCTBUTCIIbBHOCTDL IIJICHOK TAKXXEC OKA3bIBA€T BJIMAHHUE MaTCpHUAl
MOJTOKKH.

KiroueBble cioBa: TOJICTHIE PE3UCTUBHLBIC IIJICHKH, KOS(i)(i)I/ILII/ICHT TCH304YYyBCTBUTCIIbBHOCTH,
TYHHCIIMPOBAHUC.
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CEHCOPU TA IHOOPMALLIMHI CUCTEMM

SENSORS AND INFORMATION SYSTEMS

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

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL
CITY’S ATMOSPHERE: STOCHASTICITY AND EFFECTS OF CHAOS

A. V. Glushkov, Yu. Ya. Bunyakova, V. N. Khokhloy,
G. P. Prepelitsa and 1. A. Tsenenko

Institute of Applied mathematics OSEU,
P. O. Box 108, Odessa-9, 65009, Ukraine
Phone: +380-482-637227 E-mail: glushkov@paco. net

Abstract

SENSING AIR POLLUTION FIELD STRUCTURE IN THE INDUSTRIAL CITY’S
ATMOSPHERE: STOCHASTICITY AND EFFECTS OF CHAOS

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

A new scheme for sensing temporal and spatial structure of the air pollution fields in the
industrial city’s atmosphere is considered and applied to an analysis of the Odessa atmosphere
aerosol component data. Effects of stochasticity and chaotic features in the dusty air pollution
field structure are discovered on the basis of the correlation dimension approach to empirical
data.

Key words: sensing, city’s air pollution, correlation dimension, stochasticity, chaos

Pesrome

JETEKTYBAHHS CTPYKTYPU I10JI51 BABPYJJHEHHA ATMOC®EPU
IMPOMMUCIIOBOTI'O MICTA: CTOXACTUYHICTbD I EOEKTU XAOCY

A. B. I'nywixos, 10. A. Bynaxosa, B. M. Xoxnos, I'. I1. Ilpenenuua, 1. O. I]enenxo

Po3riisiHyTO HOBY CXeMy JAETEKTYBaHHS IMPOCTOPOBO-YACOBOI CTPYKTYPH TOJIIB 3a0py/THEHHS
MOBITPsI B aTMocdepi MpoMUcIoBOro micta. CxeMy MpOTECTOBAHO HA JIAHUX IO aePO30JIbHOMY
ity B atMocdepi M. Oneccu. Ha migcraBi aHamizy eMIpiyHUX JaHUX B MEKaX METOLY KOpeIs-
LIMHOI pO3MIPHOCTI BUSBIICHI CTOXAaCTHYHICTh Ta €PEKTU XaoCy y HUHAMMUII 1 CTPYKTYPi OIS
3a0pyaHEeHHs aTMOoCchepHu IPOMHUCIOBOTO MICTa.

Kuro4oBi cioBa: geTekTyBaHHs, 3a0pyHEHHS MOBITPS, MPOMUCIOBE MICTO, KOpEIsIliiiHa
PO3MIpPHICTh, CTOXaCTUYHICTh, Xa0C



Pe3rome

JAETEKTUPOBAHUE CTPYKTYPBI ITOJIA 3ATPASHEHUA ATMOC®EPHI
MNPOMBIIIJIEHHOI'O T'OPOJA: CTOXACTUYHOCTD N DOPEKTbBI XAOCA

O. B. I'nywixos, I0. 4. Bynakosa, B. H. Xoxnos, I'. Il. IIpenenuua, U. A. I]enenxo

PaccmoTpena Teopernueckasi cxema JI€TEKTUPOBAHMS MIPOCTPAHCTBEHHO-BPEMEHHON CTPYK-
TYpBI TTOJIeH 3arps3HEHMS BO3IyXa B aTMOc(epe MPOMBIIIIIEHHOTO ropoaa. CxeMa mpoTecTupo-
BaHa Ha JJAHHBIX 110 a3PO30JILHBIM B3BeCsSIM B aTMocdepe r. Oneccbl. Ha ocHOBe aHanm3a aMIm-
PUUECKUX JaHHBIX B paMKax METOJa KOPPEISIIIMOHHON pPa3MEepHOCTH OOHAPYKEHbI CTOXACTUY-
HOCTB U 3P PEKTHI Xaoca B AMHAMUKE M CTPYKTYPE OIS 3arpsi3HEHUsT aTMOC(Epbl TPOMBIIIIICH-
HOI'0 TOpoJa.

KmroueBble cioBa: ACTCKTUPOBAHUE, 3arpsA3HCHUC BO3yXa, HpOMBIHlHCHHBII;'I ropoa, Koppe-
JIAIUOHHAs pasMEPHOCTb, CTOXACTUYHOCTDb, Xa0C
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SENSOR’S DEGRADATION, METROLOGY AND CERTIFICATION

PACS: 61.78.7,66.30

INVESTIGATION OF THE CAUSES OF SILICON MOS —
TRANSISTOR PARAMETERS CATASTROPHIC DEGRADATION

O. Kulinich, M. Glauberman, G. Chemeresuk, 1. Yatsunsky

Mechnikov National University of Odessa
(Training, Scientific-Investigation and Production Center, Physical faculty),
4 Marshala Govorova st., Odessa 65063, Ukraine,
tel.: +380482 607252, fax: +380482 544491, e-mail: eltech@elaninet. com

Abstract

INVESTIGATION OF THE CAUSES OF SILICON MOS —
TRANSISTOR PARAMETERS CATASTROPHIC DEGRADATION

O. Kulinich, M. Glauberman, G. Chemeresuk, 1. Yatsunsky

The paper is aimed at finding out the causes of the catastrophic degradation of parameters of
silicon MOS-transistors, formed by the ordinary planar technology.

The basic causes of degradation have been found to be:

— thermal compression contacts rupture, which can be explained by formation of intermetallic
compounds in the contact area, resulting in brittleness of the contacts,

— breaking of the metallic interconnections and contact pads integrity, resulting from inob-
servance of the photolithography technological conditions as well as from presence of a devel-
oped defect structure on the silicon surface and formation of silicide compounds.

Key words: catastrophic degradation, MOS — transistor, silicon.

AHoTauisn

JOCHIIKEHHSA MTPUYNUH KATACTPO®IUYHOI IETPAJIALIII IAPAMETPIB
KPEMHI€EBUX MOH — TPAH3UCTOPIB

O. A. Kyainiu, M. A. I'nayoepman, I'. I'. Hemepeciwok, 1. P. Auyynckuii

PobGoTa mpucBsueHa BUSBIICHHIO IMPUYMH KaTacTpo(iuHOI Jerpaalii aerpauaiii mapaMeTpiB
kpemHieBux MOH- tpan3ucTopiB, siki Oyiu chopMoBaHi 3a 3BUYANHOIO INTAHAPHOIO TEXHOJIOTIE0.

BcraHoBIIEeHO, 1110 OCHOBHUMH ITPUYHWHAMH JIerpajiallii €:

— 00pUB TEPMOKOMITPECITHUX KOHTAKTIB, SIKM MOYKHA MOSCHUTH BUHMKHEHHSM B pailoHi
KOHTaKTY IHTEpMETaJIeBUX 3 €/IHAHb, 10 MPUBOJUTH JO OXPYIMUYBAHHS KOHTAKTIB;

— MOPYIICHHS ITLHOCTI METAJIEBOI PO3BOJIKU 1 KOHTAKTHHX ILJIOIIMH, BUHUKAIOUUX B HACITi-
JIOK TOPYIICHHS TEXHOJOTIUHUX PeXUMIB (GoToiTorpadii, a TaKOX IPUCYTHOCTI PO3BUHEHOI
neeKTHOI CTPYKTYPHU Ha IMOBEPXHI KPEMHII0 1 BAHUKHEHHS CUTIIIUAHUX CITOJIYK.

KurouoBi ciioBa: katactpodiuna nerpanaiisi, MOH — TpaH3uCTOp, KpEeMHiH.
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AHHOTaALUA

HCCJIEJTOBAHUE IMTPUUYUH KATACTPO®UYECKOWM JETPAJIALIMU TIAPAMETPOB
KPEMHHUEBBIX MOII- TPAH3UCTOPOB

0. A. Kyaunuu, M. A. I'nayoepman, I'. I.9emepecrwxk, U. P. Auynckuit

PaboTa mocBsiIieHa BISBICHUIO TPUYUH KaTACTPOPUIECKON AeTpaIalliy MapaMeTpOB KpeM-
HUEBBIX TPAH3UCTOPOB, KOTOPHIE OBUTN CHOPMUPOBAHBI 110 OOBIYHOMN INTAHAPHOHN TEXHOJIOTHH.

yCTaHOBHCHO, YTO OCHOBHBIMHA HpI/I‘II/IHaMI/I aerpaﬂaum/l SABJIAKOTCA.

— O6pI)IB TCpMOKOMHpCCCI/IOHHbIX KOHTAaKTOB, KOTOpI)Ie MOXHO 06’I)HCHI/ITI) O6pa3OBaHI/ICM B
pa1710He KOHTAaKTa I/IHTCpMCTaHHI/I‘—IeCKI/IX COCI[I/IHCHI/Iﬁ, HpHBOI[SIHlHX K OXp}IH‘—II/IBaHI/IIO KOHTAKTOB;

— Hap}IHICHI/Ie IICJIBHOCTHU MCT&HJII/I‘—ICCKOﬁ pa3BOI[KI/I 1 KOHTAKTHBIX IINTOIIAaJ0K, BO3HHUKAIO-
M€ BCIIEICTBHE HAPYIICHUS] TEXHOJIOTUYECKUX PEXKUMOB (HOTOIUTOTpAPUH, 4 TAKKE IMPUCYT-
CTBUS Pa3BUTOMN Ae(PEKTHOM CTPYKTYpPHI HA TOBEPXHOCTH KPEMHUS U 00pa30BaAHUS CHITUIIMTHBIX
COCIMHEHUM.

KumoueBsbie ciioBa: katactpoduueckas aerpagamnusi, MOIl — Tpanszuctop, KpeMHUH.
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Detection of noncharged organic substances by new
measurement method using a lipid membrane sensor
Naito Y., Tkezaki H., Taniguchi A., Toko K.
Anritsu Corp. Res. Lab., Kanagawa, Japan;

On page(s): 279- 283

Abstract:

This paper reports a new measurement method to de-
tect ppb levels of noncharged organic substances using
lipid/polymer membrane sensors. Noncharged organic
substances have large influences on the adsorption of
positively-charged lipids to negatively-charged mem-
branes. Organic solvents (trichloroethylene) and endo-
crine disrupting chemicals (di-2-ethylhexylphthalate)
were detected by utilizing the sensor output, which is
the change of membrane potential caused by interac-
tions among the lipid membrane, noncharged organic
substances, and lipids in solution. This new potentio-
metric method has a possibility of detection of a trace
amount of noncharged toxic substances.

Work function characterization of electroactive
materials using an “MIOSFET

Van Anh D. T., Olthuis W., Bergveld P.
Lab-on-a-Chip Group, Univ. of Twente, Enschede,
Netherlands;

On page(s): 284- 287

Abstract:

Materials with redox properties have been widely used
in sensing applications. Understanding the redox
properties of these materials is an important issue. In
order to investigate the redox properties, there are sev-
eral methods, such as using the Kelvin probe and a
conductivity sensor, or using other well-known elec-
trochemical techniques. In this paper, we introduce
another possibility to characterize redox materials by
investigating their work function using an electrolyte
metal-oxide semiconductor field effect transistor
(EMOSFET) device, in which the studied redox materi-
al is applied as gate electrode. In the EMOSFET, the
conductivity of the channel is modulated by the work
function of the studied material. The change in the
work function of a redox material due to electrically
and chemically induced processes will be shown by an
example of the EMOSFET having a potassium ferric
ferrocyanide gate.

Error estimation in a fiber-optic dual waveband ratio
pyrometer

Madruga F. J., Fernandez D. A. G., Lopez-
Higuera J. M.

Univ. of Cantabria, Santander, Spain;

On page(s): 288- 293

Abstract:

Noncontact sensor systems are able to measure high
temperature work in very harsh environments, so they
need the cooling system to work properly or they take
measurements from long distances, introducing haz-
ardous components in the measurement. In order to
avoid the aforementioned problems, the hot-point op-
tical radiation is captured by the all passive fiber trans-
ducer from a short distance, transmitted through the
optical channel, and, hence, it is processed on the opto-
electronic unit. Then, later, in order to be cost effec-
tive, we use a sandwich-type detector, which discrimi-
nates the light in two different optical widebands. Rel-
ative error less 4% is obtained from a study of the error
estimation in order to evaluate its influence on the op-
tical channel condition, and connection losses, among
others, can modify the input light at optoelectronic
units on the sensor system performances.

Precision temperature measurement using CMOS
substrate pnp transistors

Pertijs M. A. P., Meijer G. C. M., Huijsing J. H.
Electron. Instrum. Lab., Delft Univ. of Technol.,
Netherlands;

On page(s): 294- 300

Abstract:

This paper analyzes the nonidealities of temperature
sensors based on substrate pnp transistors and shows
how their influence can be minimized. It focuses on
temperature measurement using the difference be-
tween the base-emitter voltages of a transistor operat-
ed at two current densities. This difference is propor-
tional to absolute temperature (PTAT). The effects of
series resistance, current-gain variation, high-level in-
jection, and the Early effect on the accuracy of this
PTAT voltage are discussed. The results of measure-
ments made on substrate pnp transistors in a standard
0.5-um CMOS process are presented to illustrate the
effects of these nonidealities. It is shown that the mod-
eling of the PTAT voltage can be improved by taking
the temperature dependency of the effective emission
coefficient into account using the reverse Early effect.
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With this refinement, the temperature can be extracted
from the measurement data with an absolute accuracy
of 0. 1 °C in the range of -50 to 130 °C.

A novel planar mesh-type microelectromagnetic sensor.
Part 1. Model formulation

Mukhopadhyay S. C.

Inst. of Inf. Sci. & Technol., Massey Univ., Palmer-
ston, New Zealand;

On page(s): 301- 307

Abstract:

The formulation of analytical model and results for a
novel planar mesh-type microelectromagnetic sensor
for multiple applications has been reported in this pa-
per. The sensor can be used for the estimation of near-
surface properties (such as conductivity, permeability,
permittivity, liftoff, etc.) of materials, inspecting the
quality of electroplated materials, and has the poten-
tial of possible inspection of dairy foods, such as but-
ter, cheese, curds, yogurts, etc. The results obtained
from the analytical model for the calculation of the
transfer impedance of the sensors has been discussed.
The transfer impedance is used for the quality inspec-
tion of the system under test in an indirect way.

A novel planar mesh-type microelectromagnetic sensor.
Part I1. Estimation of system properties
Mukhopadhyay S. C.

Inst. of Inf. Sci. & Technol., Massey Univ., Palmer-
ston, New Zealand;

On page(s): 308- 312

Abstract:

The use of planar-type sensors for the estimation of
system properties has gained considerable importance
in recent times because of its noncontact and nonde-
structive nature. The impedance of a coil in proximity
of any conducting/nonconducting, magnetic/nonmag-
netic surface is a complex function of many parame-
ters, such as conductivity, permeability, and permittiv-
ity of near-surface materials, liftoff and coil pitch of
the coil, etc. The transfer impedance (i. e., the ratio be-
tween the sensing voltage and the exciting current) of
the planar-type microelectromagnetic sensors consist-
ing of exciting and sensing coils is used for the estima-
tion of the near-surface system properties. Two meth-
ods have been discussed for the postprocessing of out-
put parameters from the measured impedance data.
Based on the estimation of near-surface properties, it is
possible to detect the existence of defects, to predict the
degradation of material, fatigue, etc.

A two-axis magnetometer using a single magnetic
tunnel junction

Kammerer J. — B., Hebrard L., Hehn M., Braun
F., AlnotP., Schuhl A.

Lab. d’Electronique et de Phys. des Syst. s Instrum.
aux, Univ. Louis Pasteur, Strasbourg, France;

On page(s): 313- 321

Abstract:

Based on a qualitative study of the Stoner-Wohlfarth
model, we point out that driving a magnetic tunnel
junction (MTJ) with an alternative two-dimensional
magnetic field allows to measure simultaneously two
components of an external magnetic field. Only one
single MTJ without a pinning layer is needed to meas-
ure both components of a magnetic field parallel to the
junction plane. The response of the magnetometer
does not depend on the resistance of the junction or the
amplitude of its variations. A prototype has been man-
ufactured and encouraging experimental results are
presented. Sensitivities higher than 500 V/T and a

noise level of 2 uT /~/Hz are reported.

Optical-fiber sensor using tailored porous sol-

gel fiber core

Shiquan Tao Winstead C. B., Jindal R., SinghJ. P.
Diagnostic Instrum. & Anal. Lab., Mississippi State
Univ., Starkville, MS, USA;

On page(s): 322- 328

Abstract:

A new concept in optical-fiber chemical sensors, the
active fiber core optical sensor (AFCOS), is presented.
In this sensor, the fiber core acts as a transducer. The
sensitivity of an AFCOS sensor is compared with that
of an active coating [evanescent wave (EW)] based op-
tical-fiber sensor. Requirements for a fiber core to act
as a chemical sensor are discussed. Novel techniques
for making a porous sol-gel silica fiber, doping chemi-
cal reagents into the fiber, and constructing a chemical
sensor using the porous fiber as a transducer have been
developed. The microstructure of the fabricated sol-gel
silica fiber and the effect of the fiber’s microstructure
on the capability of the porous sol-gel silica fiber for
guiding light are discussed. A humidity sensor employ-
ing a CoCl,-doped porous sol-gel fiber as a transducer
has been constructed as an example. The test results
for the humidity sensor verified a theoretical analysis
indicating that an optical-fiber chemical sensor using
an active fiber core as a transducer has a much higher
sensitivity than that of an EW-based sensor.
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Studies of semitransparent optoelectronic position
Sensors

Bauer F., Danielyan V., HorvatS., Kroha H.
Max-Planck-Inst. fur Phys., Munich, Germany;

On page(s): 329- 336

Abstract:

Semitransparent optoelectronic position sensors
(ALMY sensors) have been developed for high-preci-
sion multipoint position and angle measurements of
collimated laser beams over a large measurement
range. The sensors provide a position resolution in the
order of a micrometer over sensitive areas of several
square centimeters. They consist of a thin film of
amorphous silicon deposited on a glass substrate be-
tween two transparent layers of crossed strip elec-
trodes. A transmittance of 80%-90% has been achieved
for 780-nm laser light produced by diode lasers. We
report about recent optimizations of the sensor per-
formance and tests of the long-term stability under la-
ser illumination and of the radiation tolerance at high
neutron doses. As expected, the radiation hardness of
the amorphous silicon sensors exceeds the one of crys-
talline silicon devices. The custom-designed readout
electronics allow for operation at sufficiently low laser
intensities in order to prevent significant degradation
of the performance of the amorphous silicon sensors
under illumination with laser light.

Monitoring Space Shuttle air quality using the Jet
Propulsion Laboratory electronic nose

Ryan M. A., Hanying Zhou Buehler M. G.,
Manatt K. S., Mowrey V. S., Jackson S.P., Kisor
A.K., Shevade A.V., Homer M. L.

Jet Propulsion Lab., California Inst. of Technol.,
Pasadena, CA, USA;

On page(s): 337- 347

Abstract:

A miniature electronic nose (ENose) has been designed
and built at the Jet Propulsion Laboratory (JPL), Pa-
sadena, CA, and was designed to detect, identify, and
quantify ten common contaminants and relative hu-
midity changes. The sensing array includes 32 sensing
films made from polymer carbon-black composites.
Event identification and quantification were done us-
ing the Levenberg-Marquart nonlinear least squares
method. After successful ground training, this ENose
was used in a demonstration experiment aboard STS-
95 (October-November, 1998), in which the ENose
was operated continuously for six days and recorded
the sensors’ response to the air in the mid-deck. Air
samples were collected daily and analyzed independ-
ently after the flight. Changes in shuttle-cabin humidi-
ty were detected and quantified by the JPL ENose; nei-

ther the ENose nor the air samples detected any of the
contaminants on the target list. The device is micro-
gravity insensitive.

Fusion of three sensory modalities for the multimodal
characterization of red wines

Rodriguez-Mendez M. L., Arrieta A. A.,

Parra V., Bernal A., Vegas A., Villanueva S.,
Gutierrez-Osuna R., de SajalJ. A.

Dept. of Inorg. Chem., Univ. of Valladolid, Spain;

On page(s): 348- 354

Abstract:

This work represents the first attempt to develop a sen-
sory system, specifically designed for the characteriza-
tion of wines, which combines three sensory modali-
ties: an array of gas sensors, an array of electrochemi-
cal liquid sensors, and an optical system to measure
color by means of CIElab coordinates. This new ana-
lytical tool, that has been called “electronic panel,” in-
cludes not only sensors, but also hardware (injection
system and electronics) and the software necessary for
fusing information from the three modules. Each of
the three sensory modalities (volatiles, liquids, and
color) has been designed, tested, and optimized sepa-
rately. The discrimination capabilities of the system
have been evaluated on a database consisting of six red
Spanish wines prepared using the same variety of
grape (tempranillo) but differing in their geographic
origins and aging stages. Sensor signals from each
module have been combined and analyzed using pat-
tern recognition techniques. The results of this work
show that the discrimination capabilities of the system
are significantly improved when signals from each
module are combined to form a multimodal feature
vector.

Remarks on the use of multilayer perceptrons for the
analysis of chemical sensor array data

Pardo M., Sberveglieri G.

Dept. of Chem. & Phys., Univ. of Brescia, Italy;

On page(s): 355- 363

Abstract:

Multilayer perceptrons (MLPs) are a standard tool for
establishing relationships between data in many real
world problems, in the absence of a parametric model.
In the last decade, they have often been used for ana-
lyzing data produced by arrays of chemical sensors
[electronic noses (e-noses)]. Still, the central issue of
controlling the complexity of an MLP for optimal gen-
eralization is frequently overlooked by chemical sen-
sors practitioners causing incorrect or suboptimal re-
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sults (over or underfitting). In this paper, we will: 1)
present different ways of controlling the complexity of
an MLP (model order selection, early stopping, and
regularization); 2) shortly review the literature on
complexity control, inside and outside the e-nose com-
munity; and 3) give examples of effective complexity
control for two e-noses datasets of different size and
learning difficulty. It will be shown that, if early stop-
ping or regularization are adopted, overfitting is
avoided whatever the number of hidden units (and,
hence, network weights). Another issue tackled in this
paper is the influence on the generalization error of the
number of principal components over which data are
projected (before being fed into the MLP). Simulations
show that (test set) performance depends strongly on
the number of principal components and that even
components with less than 1% of the global variance
enhance classification.

Microelectronic capacitance transducer for particle
detection

Evans 1., York T.

Fujitsu Microelectron. Eur., Manchester, UK;

On page(s): 364- 372

Abstract:

This paper describes the CMOS circuit design of a sen-
sor for detecting changes of capacitance due, for in-
stance, to the incidence of particles or bubbles on the
electrodes. The circuit is based on a simple design orig-
inating at the University of California, Berkeley, for
measuring crosstalk on integrated circuits. The basic
front-end sensor circuit comprises eight MOSFETs
and has a sensitivity of 40 mV/fF. A differential ampli-
fier receives the outputs from two sensor circuits each
having 20-um square inter-digitated electrodes. The
resulting sensitivity of the fabricated sensor is 1 V/fF
with a noise level equivalent to 10 aF. Monte Carlo cir-
cuit simulations have been used to identify transistor
dimensions to yield acceptable yield, and prototype
custom silicon chips have been fabricated using a
0.8-um CMOS process. Static and dynamic tests, using
polyamide particles as small as 10-um diameter, verify
correct operation of the sensors. The sensor is now be-
ing developed for application in miniature electrical
tomography systems.

Thin-film strain gauge sensors for ion thrust measure-
ment

Stephen R.J., Rajanna K., Dhar V., Kumar K.
G. K., Nagabushanam S.

Dept. of Instrum., Indian Inst. of Sci., Bangalore,
India;

On page(s): 373- 377

Abstract:

In order to measure the thrust produced by a station-
ary plasma thruster, a measurement system has been
developed using a thrust balance with thin-film strain
gauge sensors. For this purpose, strain gauges were
designed and deposited on the columns of the thrust
balance fabricated and necessary signal conditioning
circuits have been used. The performance of the system
developed was studied, in a vacuum chamber under
space simulated conditions, by activating the thruster.
In situ calibration was done using Lami’s principle.
For discharge powers varying from 210-275 W, the
measured values of thrust were found to be in the
range of 11-16 mN with an accuracy of £1 mN and
resolution of 0. 12 mN. Specific impulse and efficiency
were also estimated.

Moisture content estimation in paper pulp using
fringing field impedance spectroscopy
Sundara-Rajan K., Byrd L. II, Mamishev A. V.
Autom. Lab., Univ. of Washington, Seattle, WA,
USA;

On page(s): 378- 383

Abstract:

Currently used methods for estimation of moisture
content in paper pulp are restricted to levels of mois-
ture concentration below 90%. Some of the existing
methods require less practical double-sided contact
measurements. A few other methods make restrictive
assumptions, such as the constituents of the pulp that
determine its conductance. This paper presents a tech-
nique that uses fringing field interdigital sensors to
measure moisture concentration in paper pulp at levels
as high as 96%. The method proposed in this paper
uses single-sided measurements, offers high sensitivity,
and does not require special operating conditions. The
accuracy of the proposed method is also demonstrat-
ed. The repeatability and reproducibility of the sensor
measurements are also shown.
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Volume: 4, Issue: 4, Year: Aug. 2004 (ISSN: 1530-437X)

Editorial
Shkel A. M., LiuC., TangW. C.,

On page(s): 387- 389

Abstract:
Not Available

Disposable Biosensor Based on a Hemoglobin Colloi-
dal Gold-Modified Screen-Printed Electrode for
Determination of Hydrogen Peroxide

XuX., LiuS., JuH.,,

On page(s): 390- 394

Abstract:

A disposable reagentless hydrogen peroxide biosensor
based on the direct electrochemistry of hemoglobin
immobilized on a colloidal gold-modified screen-print-
ed carbon electrode (Hb-Au-SPCE) was proposed. The
electrochemical behavior of immobilized Hb at a
SPCE was studied for the first time. The electrode re-
action of immobilized Hb showed a surface-controlled
process with an electron transfer rate constant of
(0.40%0. 02) s determined in the scan rate range from
2510 200 mV sl. The Hb-Au-SPCE exhibited an elec-
trocatalytic activity toward the reduction of hydrogen
peroxide with a K *" value of 1. 8 mM, which was al-
lowed to be used as a disposable sensor for determina-
tion of hydrogen peroxide with a linear range from
1.0x10° M to 3.2x10* M, a detection limit of
5.5x10° M at 30, a high sensitivity, fast response, and
good selectivity, accuracy, and reproducibility. The
disposable reagentless sensor was stable, low cost, and
simple to use for detection of hydrogen peroxide in real
samples.

Sensor Technologies for Monitoring Metabolic Activi-
ty in Single Cells—Part I: Optical Methods
Yotter R. A., Lee L. A., Wilson D. M.,

On page(s): 395-411

Abstract:

A review of optical, chemical, and biological sensors to
detect metabolic activity at the single-cell level is pre-
sented in the context of the development of lab-on-a-
chip research instrumentation. The sensors reviewed
include optical sensors, at both research and commer-
cial levels, that can optically detect intracellular me-
tabolites including adenosine triphosphate, nicotina-
mide-adenine dinucleotide, reduced flavin adenine di-
nucleotide, and other metabolites, including oxygen,

carbon dioxide, and glucose. Methods to optically de-
tect pH changes which are a general indicator of activ-
ity in extracellular space are also briefly reviewed. Per-
formance metrics such as sensitivity, sensor size, drift,
time response, and sensing range are included when
available. Highly suitable optical sensor technologies
for monitoring cellular metabolic activity include lu-
minescent (fluorescent, phosphorescent, and chemilu-
minescent) and colorimetric optical probes. Different
approaches to extracting luminescent and colorimetric
information are reviewed, including benchtop tech-
niques, fiber-optic approaches, and the use of probes
encapsulated by biologically localized embedding. A
brief discussion of alternate optical sensor technolo-
gies, such as surface plasmon resonance and infrared
absorption spectroscopy, is also presented.

Sensor Technologies for Monitoring Metabolic Activi-
ty in Single Cells—Part II: Nonoptical Methods and
Applications

Yotter R. A., Wilson D. M.,

On page(s): 412- 429

Abstract:

A review of solid-state chemical and electrochemical
sensors to detect metabolic activity at the extracellular,
single-cell level is presented in the context of the devel-
opment of lab-on-a-chip research instrumentation.
Metabolic processes in cells are briefly reviewed with
the goal of quantifying the role of metabolites within
the cell. Sensors reviewed include both research and
commercial devices that can noninvasively detect ex-
tracellular metabolites, including oxygen, carbon di-
oxide, and glucose. Metabolic activity can also be
sensed nonselectively by measuring pH gradients. Per-
formance metrics, such as sensitivity, sensor size, drift,
time response, and sensing range, are included when
available. Highly suitable sensor technologies for
monitoring cellular metabolic activity include electro-
chemical sensors, scanning electrochemical microsco-
py, ion-sensitive field effect transistor sensors, and sol-
id-state light-addressable potentiometric sensors. Oth-
er less-suitable, but still potentially viable, solid-state
sensing technologies are also reviewed briefly, includ-
ing resonant chemical sensors (surface acoustic wave
and quartz crystal microbalance), conductivity or im-
pedance sensors, and sensors with multiple transduc-
tion stages. Specific biological applications which ben-
efit from detection of extracellular metabolic events at
the single-cell level are discussed to provide context to
the practical use of these sensor technologies; these ap-
plications include case studies of various diseases (can-
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cer, diabetes, mitochondrial disorders. etc.), cell and
tissue differentiation; cell and tissue storage; cell life
cycle and basic cellular processes; and developmental
biology.

Investigation of DNA Sensing Using Piezoresistive
Microcantilever Probes

Gunter R. L., Zhine R., Delinger W. G., Many-
goats K., Kooser A., Porter T. L.,

On page(s): 430- 433

Abstract:

Piezoresistive microcantilever-based sensors maybe
used in a variety of sensing applications, including
chemical sensing and biological sensing. In these appli-
cations, a sensing material is functionalized so as to
undergo a volumetric or dimensional change upon an-
alyte exposure. A piezoresistive microcantilever in
contact with, or embedded within, the sensing material
records the dimensional change as a simple resistance
change in the cantilever as it is strained by the volu-
metric shift in the sensing layer. Here, we describe the
detection of single-strand DNA by utilizing a sensing
layer material consisting of thiolated single-strand
DNA attached to a gold film substrate. A piezoresis-
tive microcantilever in direct contact with this layer in
solution immediately responds to the presence of the
complimentary (25 base) single strand.

Design and Fabrication of a Microimpedance Biosen-
sor for Bacterial Detection
Radke S. M., Alocilja E. C.,

On page(s): 434- 440

Abstract:

A biosensor for bacterial detection was developed
based on microelectromechanical systems, heterobi-
functional crosslinkers and immobilized antibodies.
The sensor detected the change in impedance caused by
the presence of bacteria immobilized on interdigitated
gold electrodes and was fabricated from

Recent Progress Toward a Manufacturable Polycrys-
talline SiC Surface Micromachining Technology

Gao D., Wijesundara M. B. J., Carraro C., Howe
R.T., MaboudianR.,

On page(s): 441- 448

Abstract:

In this paper, we present results of recent research
from our laboratory directed toward a manufactura-
ble SiC surface micromachining technology for micro-

electromechanical systems (MEMS) applications.
These include the development of a low-pressure
chemical vapor deposition and in situ doping processes
for silicon carbide (SiC) films at relatively low temper-
atures, as well as the development of selective dry etch-
ing processes for SiC using nonmetallic masking mate-
rials. Doped polycrystalline SiC films are deposited at
800 °C by using a precursor 1,3-disilabutane and do-
pant gas NH,, with the minimum resistivity of
26 mQ-cm. Dry etching for SiC and its selectivity to-
ward silicon dioxide and silicon nitride masking mate-
rials are investigated using$hbox SF,/ O,, HBr, and
HBr/Cl, transformer coupled plasmas. The etch rate,
etch selectivity, and etch profile are characterized and
compared for each etch chemistry. By combining the
LPCVD and dry etching process with conventional mi-
crofabrication technologies, a multiuser SiIC MEMS
process is developed.

Ultrahigh-Sensitive Tin-Oxide Microsensors for H,S
Detection

Esfandyarpour B., Mohajerzadeh S., Khodadadi
A.A., Robertson M. D.,

On page(s): 449- 454

Abstract:

Ultrahigh-sensitivity SnO_-CuO sensors were fabricat-
ed on Si(100) substrates for detection of low concen-
trations of hydrogen sulfide. The sensing material was
spin coated over platinum electrodes with a thickness
of 300 nm applying a sol-gel process. The SnO -based
sensors doped with copper oxide were prepared by
adding various amounts of Cu(NO,), 3H,O to a sol
suspension. Conductivity measurements of the sensors
annealed at different temperatures have been carried
out in dry air and in the presence of 100 ppb to 10-ppm
H_S. The nanocrystalline SnO,-CuO thin films showed
excellent sensing characteristics upon exposure to low
concentrations of H,S below 1 ppm. The 5% CuO-
doped sensor having an average grain size of 20 nm
exhibits a high sensitivity of 2.15x10° (Ra/Rg) for 10-
ppm H.,S at a temperature of 85 °C. By raising the op-
erating temperature to 170 °C, a high sensitivity of
~10° is measured and response and recovery times
drop to less than 2 min and 15 s, respectively. Selectiv-
ity of the sensing material was studied toward various
concentrations of CO, CH,, H,, and ethanol. SEM,
XRD, and TEM analyses were used to investigate sur-
face morphology and crystallinity of SnO, films.
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Lagrange’s Formalism for Modeling of a Triaxial
Microaccelerometer With Piezoelectric Thin-Film
Sensing

Zhu M., KirbyP.,, LimM. Y.,

On page(s): 455- 463

Abstract:

Lagrange’s equation has been used to construct a dy-
namic model of a triaxial microaccelerometer with pie-
zoelectric thin-film sensing. A practical and represent-
ative structure is used throughout instead of the more
usual spring-mass type simplified model. The elastic
properties of both the silicon substrate and the PZT
thin film are included by use of the laminated plate the-
ory. The three out-of-plane bending motions of the ac-
celerometer, symmetric, antisymmetric, and torsional,
are analyzed. The accuracy of the dynamic model is
confirmed by finite element analysis. The dependence
of structural parameters on the characteristics of the
accelerometer for two-end supported structures is dis-
cussed. The results show that the model gives close in-
sight into the structural design of the triaxial microac-
celerometer and will be a useful tool for the design,
analysis, optimization, and characterization of a range
of microaccelerometer devices, especially with regard
to parameter optimization, and a tradeoff between
sensitivity and resonant frequency.

High-Temperature Single-Crystal 3C-SiC Capacitive
Pressure Sensor
Young D.J., Dul., ZormanC. A., Ko W.H,,

On page(s): 464- 470

Abstract:

Single-crystal 3C-silicon carbide (SiC) capacitive pres-
sure sensors are proposed for high-temperature sens-
ing applications. The prototype device consists of an
edge-clamped circular 3C-SiC diaphragm with a radi-
us of 400 um and a thickness of 0.5 um suspended over
a 2-um sealed cavity on a silicon substrate. The 3C-SiC
film is grown epitaxially on a 100-mm diameter <100>
silicon substrate by atmospheric pressure chemical va-
por deposition. The fabricated sensor demonstrates a
high-temperature sensing capability up to 400 °C, lim-
ited by the test setup. At 400 °C, the device achieves a
linear characteristic response between 1100 and 1760
torr with a sensitivity of 7. 7 fF/torr, a linearity of
2.1%, and a hysterisis of 3. 7% with a sensing repeata-
bility of 39 torr (52 mbar). A wide range of sensor spec-
ifications, such as linear ranges, sensitivities, and ca-
pacitance values, can be achieved by choosing the
proper device geometrical parameters.

Phase Differential Angular Rate Sensor—Concept and
Analysis
John J. D., Jakob C.F., VinayT., QinL.,

On page(s): 471- 478

Abstract:

This paper proposes and analyzes a new differential
phase angular rate (AR) sensor employing a vibrating
beam mass structure that traces an elliptical path when
subject to rotation due to Coriolis force. Two sensing
elements are strategically located to sense a combina-
tion of drive and Coriolis vibration to create a phase
differential representative of the input rotation rate. A
general model is developed, describing the device oper-
ation. The main advantages of the phase detection
scheme are explored, including removing the need to
maintain constant drive amplitude, independence of
sensing element gain factor, and advantageous re-
sponse shapes. A ratio of device parameters is defined
and shown to dictate the device response shape. This
ratio can be varied to give an optimally linear phase
difference output over a set input range, a high sensi-
tivity around zero input rate, or a response shape not
seen before, that can give maximum sensitivity around
an offset from the zero-rate input. This may be exploit-
ed in an array configuration for a highly accurate de-
vice over a wide input range. A worked example shows
how the developed equations can be used as design
tools to achieve a desired response with low sensitivity
to variation in device parameters.

Detection of GB and DMMP Vapors by Love Wave
Acoustic Sensors Using Strong Acidic Fluoride Poly-
mers

Zimmermann C., Mazein P., Rebiere D., Dejous
C., PistreJ., PlanadeR.,

On page(s): 479- 488

Abstract:

In this paper, we present a comparative study of GB
and DMMP vapor detection using Love wave devices.
Acoustic sensors are optimized versus the mass load-
ing effect according to theoretical results, and a specif-
ic sensitive coating based on polysiloxane polymer is
used to ensure selectivity. Experimental results allow
us to compare the interactions between the coating and
both gases. An estimation of the diffusion coefficient
of each gas (GB and DMMP) was performed and we
linked the dynamic of the responses with the sorption
kinetics.
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Determination of Chloroplast DNA in a Cultured
Soybean Line Using a QCM Biosensor
Towery R. B., Fawcett N. C., EvansJ. A.,

On page(s): 489- 493

Abstract:

The percent of chloroplast DNA (chl-DNA) in total
soybean DNA from the glycine max [L.] Merr. v Cor-
soy cell line was redetermined using DNA-hybridiza-
tion biosensors made from the quartz crystal micro-
balance. The percent of chl-DNA was found to be
30.6%%2.0%, consistent with the value found earlier
for cells grown either photoautotrophically or phot-
omixotrophically. The method avoids radio or other
types of molecular labels and is simple and relatively
rapid when compared to conventional hybridization
assays.

Microsensors and Actuators for Macrofluidic Control
Huang A., LewlJ.,, XuY., TaiY.-C., HoC.-M,,

On page(s): 494- 502

Abstract:

Microsensors and actuators suitable for macrofluidic
control have been designed, fabricated, tested, and op-
timized over the span of the last decade. MEMS-based
shear stress sensor arrays using polysilicon hot fila-
ments have been fabricated on both rigid (silicon) and
flexible (parylene) substrate for application on all
types of fluid dynamic and aerodynamic surfaces. In
addition, MEMS bubble flap-type pneumatic actua-
tors have been tested and used in turbulent boundary
layer drag reduction in conjunction with the rigid
MEMS shear stress sensor arrays acting as high-speed
shear stress imagers. The flexible MEMS bubble actu-
ator arrays have also been used with the flexible shear
stress sensor arrays for generating maneuvering forces
in the wind tunnel for a delta wing model and on UAV-
type radio-controlled aircraft.

A New Micromechanism for Transformation of Small
Displacements to Large Rotations for a VOA
LeeC., LinY.-S.,

On page(s): 503- 509

Abstract:

New movement translation micromechanism (MTM)
is proposed to transfer and amplify small in-plane dis-
placement or movement into large out-of-plane verti-
cal displacement or rotation. Based on this MTM, we
may just apply 3-V dc load to generate 3.1-um in-plane
movement, then 26. 4° rotation angle of pop-up micro-
mirror can be subsequently derived. An axial aligned

fiber-to-fiber variable optical attenuator (VOA) device
using the MTM, a U-shaped electrothermal actuator
array, and the pop-up micromirror to reflect the atten-
uated light toward out-of-plane direction is designed
and characterized. The proposed new VOA device
achieves 37-dB attenuation range under 3-V dc load,
while return loss, polarization-dependent loss, and
wavelength-dependent loss at attenuation of 3 dB are
measured as —45B, 0. 05, and 0. 28 dB. This new con-
cept of steering a portion of input light toward out-of-
plane direction is proven to be feasible for VOA appli-
cations.

A Low-Photocurrent CMOS Retinal Focal-Plane
Sensor With a Pseudo-BJT Smoothing Network and
an Adaptive Current Schmitt Trigger for Scanner
Applications

Wu C.-Y., Chiang C.-T.,

On page(s): 510- 518

Abstract:

In this work, a new structure of low-photocurrent
CMOS retinal focal-plane sensor with pseudo-BJT
smoothing network and adaptive current Schmitt
trigger is proposed. The proposed structure is very
simple and compact. This new circuit can easily be
implemented in CMOS technology with a small chip
area. Another innovation of this circuit is that the
proposed circuit could be operated for low-induced
current levels (pA), and the current hysteresis of the
proposed current Schmitt trigger could be adjusted
adaptively according to the value of induced photo-
currents. In this work, the detection of static and
moving objects, such as a moving white bar, are prov-
en by projecting a pattern through HSPICE simula-
tion. The proposed retinal focal-plane sensor includes
a 32x32 pixel array with a pixel size of 70x70 pum?.
The fill factor is 75% and the total chip area is
30003030 wm?. It is with fully functional 32x32 im-
plementations consuming less than 8.8 uW per pixel
at 3.3 V. Measurement results show that the proposed
new retinal focal-plane sensor has successfully been
used in character recognition of scanner systems,
such as pen scanners, etc.

A Novel Application of a Microaccelerometer for
Target Classification
LanJ., LanT., NahavandiS.,

On page(s): 519- 524

Abstract:
This paper presents a novel method of target classifica-
tion by means of a microaccelerometer. Its principle is
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that the seismic signals from moving vehicle targets are
detected by a microaccelerometer, and targets are au-
tomatically recognized by the advanced signal process-
ing method. The detection system based on the micro-
accelerometer is small in size, light in weight, has low
power consumption and low cost, and can work under
severe circumstances for many different applications,
such as battlefield surveillance, traffic monitoring, etc.
In order to extract features of seismic signals stimulat-
ed by different vehicle targets and to recognize targets,
seismic properties of typical vehicle targets are re-
searched in this paper. A technique of artificial neural
networks (ANNS5) is applied to the recognition of seis-
mic signals for vehicle targets. An improved back
propagation (BP) algorithm and ANN architecture
have been presented to improve learning speed and
avoid local minimum points in error curve. The im-
proved BP algorithm has been used for classification
and recognition of seismic signals of vehicle targets in
the outdoor environment. Through experiments, it can
be proven that target seismic properties acquired are
correct, ANN is effective to solve the problem of classi-
fication and recognition of moving vehicle targets, and
the microaccelerometer can be used in vehicle target
recognition.

Microelectromechanical Devices for Satellite Thermal
Control

Osiander R., Firebaugh S. L., ChampionJ. L.,
Farrar D., GarrisonDarrin M. A.,

On page(s): 525- 531

Abstract:

Future space missions will include constellations of
spacecraft, including nano- and picosatellites, where
adaptive thermal control systems will be needed that
fit the constraints of space applications with limited
power and mass budgets. A microelectromechanical
systems (MEMS) solution has been developed that will
vary the emissivity on the surface of the small satellite
radiator. The system is based on louver thermal con-
trollers, where panels are mechanically positioned to
modulate the effective radiator surface area. This sys-
tem consists of MEMS arrays of gold-coated sliding
shutters, fabricated with the Sandia ultraplanar, multi-
level MEMS technology fabrication process, which
utilizes multilayer polycrystalline silicon surface mi-
cromachining. The shutters can be operated independ-
ently to allow digital control of the effective emissivity.
This first demonstrator technology is limited in the
possible emittance range to a 40% change. Early proto-
types of MEMS louvers that open away from the struc-
ture have shown the capability of a much wider dy-
namic range. The first generation of this active thermal
management system will be demonstrated on NASA’s
New Millennium Program ST-5 spacecraft. With the
opportunity to validate the MEMS thermal control
technology in space on ST-5, lightweight, low-power
MEMS radiators offer a possibility for flexible ther-
mal control on future nanosatellites.

Volume: 4, Issue: 5, Year: October 2004 (ISSN: 1530-437X)

Cell Attachment and Spreading Processes Monitored
by the Thickness Shear-Mode Quartz Sensor

Haider L., Gindre M., LeGuillou-Buffelo D.,
Laugier P., Perrot H., Carreiras F., Darbeida H.,

On page(s): 535- 542

Abstract:

Kinetics of attachment and spreading processes of ad-
herent living cells are investigated using the thickness
shear-mode quartz—crystal sensor technique. Within
the framework of the transmission line representation
and its variant the lumped element model, experimen-
tal results of the shear electrical motional resistance
derived from the Butterworth—Van Dyke equivalent

circuit in the vicinity of the sensor mechanical resonant
frequency have shown that the increase of this parame-
ter is strongly correlated with the evolving surface cov-
erage during attachment and spreading of the adherent
living cells on the quartz sensor surface. Both the de-
pendence of the shear electrical motional resistance on
the cell concentration and the contribution of the ex-
tracellular matrix proteins on the shear acoustical re-
sponse of the thickness shear-mode quartz sensor are
analyzed. Shear acoustical results are further correlat-
ed to both optical microscopic observation and cell
counting technique. Finally, the ability of the thick-
ness shear-mode quartz resonator technique to moni-
tor specific cell-substrate interactions is discussed.
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Development of Smart Tongue Devices for Measure-
ment of Liquid Properties
Cole M., Sehra G., GardnerJ. W., Varadan V. K.,

On page(s): 543- 550

Abstract:

In this paper, we describe the design and characteriza-
tion of shear horizontal surface acoustic wave devices
for the analysis of liquid samples. Devices were fabri-
cated on both 36° rotated Y-cut X-propagating
LiTaO, and LiNbO, substrates. The design consists of
a dual delay-line configuration where one delay line is
metallized and shielded, while the other is left electri-
cally active. Experiments to characterize the devices in
terms of sensitivity, temperature dependence, and
mass loading have been conducted and the results pre-
sented. Different liquid samples, i. e., water, orange
juice, and milk, are 100% linearly separable using prin-
cipal components analysis. In addition, it is possible to
measure the fat content +0. 1%) as well as the freshness
of full (whole) milk.

A PDA-Based Wireless Biosensor Using Industry
Standard Components
Sommers D. R., Stubbs D. D., Hunt W.D.,

On page(s): 551- 558

Abstract:

This paper presents the conception, design, implemen-
tation, and validation of an original, fully functional
biosensor based on surface plasmon tesonance (SPR)
technology. We present the motivation for building
this sensor followed by the system specification, a brief
overview of the theory of operation for SPR physics,
and then give a detailed description of the hardware
design, software design, and immunoassay design. We
present a novel, graphical approach for tracking shifts
in SPR center frequency with an autocorrelation fea-
ture that minimizes component variation. Additional-
ly, we present the wireless communications aspects of
our design, which adds to its appeal for remote system
deployment and autonomous operation. Our success
demonstrates the immediate availability of all the
hardware, software, and biological components re-
quired to construct a fully functional biosensor with
industrial application.

Electrodeposited Biotinylated Polypyrrole as an Immo-
bilization Method for Impedimetric Imnmunosensors
Ouerghi O., Touhami A., Jaffrezic-Renault N.,
Martelet C., BenOuada H., Cosnier S.,

On page(s): 559- 567

Abstract:

The potentialities of an electrodeposited biotinylated
polypyrrole film as an immobilization matrix for the
fabrication of impedimetric immunosensors are de-
scribed. Biotinylated antibody (anti-human IgG), used
as a model system, was attached to free biotin groups on
the electrogenerated polypyrrole film using avidin as a
coupling reagent. The resulting recognition interface
consisted of a highly oriented monolayer immobilized
onto the polymer surface. Cyclic votammetry was used
to characterize the polymer film. Additionally, scanning
electron microscopy and atomic force microscopy were
used to investigate the morphology of the immobilized
material. This immobilization method allows the obten-
tion of a highly reproducible and stable device. The re-
sulting immunosensor has a linear dynamic range of 10—
80 ng. ml' of antigen and a detection limit of 10 pg. ml ™"
Furthermore, this immunosensor exhibited minor loss
in response after two regeneration steps.

Manipulation of Microenvironment With a Built-In
Electrochemical Actuator in Proximity of a Dissolved
Oxygen Microsensor

Kim C.-S., Lee C.-H., FieringJ. O., UferS.,
Scarantino C. W., Nagle H. T.,

On page(s): 568- 575

Abstract:

Biochemical sensors for continuous monitoring require
dependable periodic self diagnosis with acceptable sim-
plicity to check its functionality during operation. An
in-situ self-diagnostic technique for a dissolved oxygen
microsensor is proposed in an effort to devise an intelli-
gent microsensor system with an integrated electro-
chemical actuation electrode. With a built-in platinum
microelectrode that surrounds the microsensor, two
kinds of microenvironments, called the oxygen-saturat-
ed or oxygen-depleted phases, can be created by water
electrolysis, depending on the polarity. The functionali-
ty of the microsensor can be checked during these mi-
croenvironment phases. The polarographic oxygen mi-
crosensor is fabricated on a flexible polyimide substrate
(Kapton) and the feasibility of the proposed concept is
demonstrated in a physiological solution. The sensor
responds properly during the oxygen-generating and
oxygen-depleting phases. The use of these microenvi-
ronments for in-situ self-calibration is discussed to
achieve functional integration, as well as structural inte-
gration, of the microsensor system.
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Simulation of Microelectrode Impedance Changes Due
to Cell Growth

Huang X., Nguyen D., Greve D. W.,

Domach M. M.,

On page(s): 576- 583

Abstract:

Observation of impedance changes caused by cell
growth on microelectrodes provides information
about cell coverage and other important quantities,
such as the cell-electrode gap. In this paper, we use fi-
nite-element simulations to calculate the impedance
changes caused by cell growth on electrodes compara-
ble in size to the cell. Parameters describing the imped-
ance of the electrode without cells are derived from
measurement. The results show that the impedance
magnitude is expected to increase by at least 100% for
partial cell coverage. We also report the frequency de-
pendence of the magnitude and phase of the impedance
and compare the simulation results with a lumped-ele-
ment model. The simulation results are important for
the design and modeling of arrays of cell-sized elec-
trodes and also for the interpretation of experiments.

Filter-Protected Photodiodes for High-Throughput
Enzymatic Analysis

Iordanov V. P., Bastemeijer J., Ishihara R.,
Sarro P. M., Bossche A., Vellekoop M. J.,

On page(s): 584- 588

Abstract:

This paper relates to the use of a thin film of re-crystal-
lized (polycrystalline) silicon as a low-pass rejection
filter in the ultraviolet light range and, more particu-
larly, to the use of this layer as a protective layer for
semiconductor diodes. The polycrystalline silicon fil-
ters were fabricated by laser annealing a thin film of
amorphous silicon deposited by an LPCVD process. A
standard component of the polysilicon-gate CMOS
process is the boron phosphor silicate glass (BPSG)
planarization layer. Since this layer is always applied,
the possibility of using it as the isolator between the
diode and the filter (and, thereby, omit one SiO, layer)
is considered. Using scanning electron microscopy, we
compared the crystallization process of the LPCVD
silicon film deposited on a glass substrate and on a
BPSG layer. The fabrication and the characterization
of the filter-protected photodiodes are described in the

paper.

A Tactile Sensor Sheet Using Pressure Conductive
Rubber With Electrical-Wires Stitched Method
Shimojo M., Namiki A., Ishikawa M.,
Makino R., Mabuchi K.,

On page(s): 589- 596

Abstract:

A new type of tactile sensor using pressure-conductive
rubber with stitched electrical wires is presented. The
sensor is thin and flexible and can cover three-dimen-
sional objects. Since the sensor adopts a single-layer
composite structure, the sensor is durable with respect
to external force. In order to verify the effectiveness of
this tactile sensor, we performed an experiment in
which a four-fingered robot hand equipped with tactile
sensors grasped sphere and column. The sensor struc-
ture, electrical circuit, and characteristics are de-
scribed. The sensor control system and experimental
results are also described.

Hall Effect Magnetic Sensors Based on Polysilicon
TFTs
Carvou E., LeBihan F., Rogel R., Bonnaud O.,

On page(s): 597- 602

Abstract:

This paper deals with magnetic position sensors com-
patible with large-area electronics using polycrystal-
line silicon deposited by a low-pressure chemical reac-
tion technique. The principle of this large-area posi-
tion sensor is a matrix of thin-film field effect transis-
tors (TFTs) with two additional Hall probes. The per-
formances of the TFT-based cells are linked to the
crystalline quality of the active polysilicon layer,
which depends on the deposition conditions and on
technological processes. Layers are made from two
precursor gases, silane or disilane, and two processes.
We have compared the sensitivity (absolute or relative)
of devices and measured their power consumption.
Sensors made from disilane have a sensitivity of 18
mV/T, and the ones made with a monolayer process a
sensitivity of 28 mV/T. We propose a simple model,
which describes the bias dependency of the sensitivity.
The effect of geometry and layer morphology on the
offset voltage is also studied.
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Development of Winged Microscanners: Architecture
and Performance
Yan D., XuB., Castracane].,

On page(s): 603- 611

Abstract:

Two-dimensional scanners have a variety of applica-
tions in displays, barcode readers, optical data storage
devices, and free-space optical interconnects. In this
paper, the modeling, simulation, fabrication, and test-
ing of a MEMS-based winged microscanner are de-
scribed. The microscanner is controlled using electro-
static force distributed across multiple electrodes.
Compared to previous cantilever designs, the symmet-
ric spring on the beam is adapted to reduce the spring
constant of the suspension beam and increase flexibili-
ty. In addition, wings are added to further reduce the
actuation voltage. A thorough finite element analysis
(both static and dynamic) has been completed to study
key design parameters such as driving voltage, operat-
ing frequencies, and tilt angle. The focus of this work
was on the performance analysis of the microscanner,
including squeeze film damping effects. Prototype mi-
croscanners and four different microscanner arrays
were fabricated using the MUMPS process (MEM-
SCAP). The dynamic performance of the microscanner
was then investigated. For a single electrode actuation,
the pull-in voltage of the winged microscanner is as
low as 4 V, and it is further reduced to 3 V with only
two driving electrodes used to actuate the microscan-
ner, which makes it compatible with off-the-shelf con-
trol logic circuits. The initial testing results demon-
strated that the maximum tilt angle is approximately
2.5°. To increase this tilt angle, a customized process is
now being developed.

Novel Optical Distance Sensor Based on MSM Tech-
nology
Gulden P. G., Becker D., Vossiek M.,

On page(s): 612- 618

Abstract:

This paper describes a novel distance-sensor concept
based on photodiodes in metal-semiconductor-metal
technology (MSM). MSM photodiodes can be operat-
ed as electrooptical mixers functioning similar to the
so-called photonic mixing device (PMD). This paper
employs the correlation techniques previously used
with the PMD to the MSM. First, experimental results
obtained with the MSM inserted into the authors’
standard laboratory setup are provided. Additionally,
different configurations well suited for mixer opera-
tion of the MSM are pointed out. Throughout this pa-
per, similarities between the PMD and MSM are
pointed out, as well as key differences.

An Optical Fiber Sensor for the Detection of Germicid-
al UV Irradiation Using Narrowband Luminescent
Coatings

McSherry M., Fitzpatrick C., Lewis E.,

On page(s): 619- 626

Abstract:

A narrowband luminescent coating for germicidal 254-
nm ultraviolet optical fiber sensors has been devel-
oped. A mixture of phosphor and epoxy is used for this
coating. The luminescent-clad sensing principle uses a
fiber, which has had its cladding and jacket both re-
moved, and a photoluminescent coating replacing the
cladding. As the coating luminesces, part of the emis-
sion is coupled to the fiber core through evanescent
wave coupling. The combined absorption spectrum of
the phosphor and the transmission spectrum of the
epoxy result in a narrow sensitivity band of wave-
lengths being detected, centered around 254 nm. The
absorption of the 254-nm radiation incident on the
coating is emitted as visible light in the optical fiber
sensor. This paper describes the development and test-
ing of this narrowband coating using a spectropho-
tometer to examine its responsivity, and a luminescent-
coated optical fiber sensor is compared with a UV pho-
todiode when illuminated by a UV lamp. This optical
fiber sensor monitors the output of UV lamps for sta-
bilization and control purposes.

Geometrical Modeling of a Two-Dimensional Sensor
Array for Determining Spatial Position of a Passive
Object

la Cour-Harbo A.,

On page(s): 627- 642

Abstract:

This paper presents a model of an active sensor array
which can determine the spatial position of a passive
object by illuminating the object via a small set of emit-
ters and measure the intensity of the reflection by
means of a small set of receivers. All emitters and re-
ceivers are located in the same two-dimensional plane.
The model is based on geometrical observations and
provides a mapping of the measured reflected intensi-
ties to spatial position. The mapping is derived from
intersection sets of prolate spheroids with emitters and
receivers in the focal points, and it is shown that the
mapping, therefore, has a series of interesting proper-
ties. The optimal positions of emitters and receivers are
also derived.
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A Novel Feature Extraction Algorithm for Asymmetric
Classification
Lindgren D., Spangeus P.,

On page(s): 643- 650

Abstract:

A linear feature extraction technique for asymmetric
distributions is introduced, the asymmetric class pro-
jection (ACP). By asymmetric classification is under-
stood discrimination among distributions with differ-
ent covariance matrices. Two distributions with une-
qual covariance matrices do not, in general, have a
symmetry plane, a fact that makes the analysis more
difficult compared to the symmetric case. The ACP is
similar to linear discriminant analysis (LDA) in the re-
spect that both aim at extracting discriminating fea-
tures (linear combinations or projections) from many
variables. However, the drawback of the well-known
LDA is the assumption of symmetric classes with sepa-
rated centroids. The ACP, in contrast, works on (two)
possibly concentric distributions with unequal covari-
ance matrices. The ACP is tested on data from an ar-
ray of semiconductor gas sensors with the purpose of
distinguish bad grain from good.

Optimal Fusion of Multiple Nonlinear Sensor Data
Suranthiran S., Jayasuriya S.,

On page(s): 651- 663

Abstract:

A framework for the detection of bandlimited signals
by optimally fusing the multinonlinear sensor data is
developed. Though most sensors used are assumed to
be linear, none of them individually or in series gives
the truly linear relationship, and errors are inevitable
as a result of the assumption of linearity. A new ap-
proach, which takes the actual nonlinear characteris-
tics of sensors into account, is advocated. Though the
fusion of redundant information can reduce the overall
uncertainty and, thus, serves to increase the accuracy
of the process measurements, identifying the faulty
readings and fusing only the reliable data are very dif-
ficult and challenging. An optimal multiple nonlinear
sensor data fusion scheme in which multisensor data
fusion is done by scheduling the sensor measurements
is proposed. The main idea of the multisensor fusion
schemes proposed in this paper is to pick only the reli-
able data for the fusion and disregard the rest. The
proposed theoretical framework is supported by illus-
trative examples and simulation data.

Development Trends in the Sensor Technology: A New
BCG Matrix Analysis as a Potential Tool of Technolo-
gy Selection for a Sensor Suite

Singh J. P.,

On page(s): 664- 669

Abstract:

This paper presents a new variant of the Boston Con-
sulting Group matrix analysis and applies it on sensor
technologies. This classifies technologies in four class-
es on the basis of application growth rate of technolo-
gy on one axis and competence available on the other.
The quadrant, with high competence and increasing
application growth rate, will be the most favored one
and called star. The star technologies need applica-
tion-oriented research with low risk, but they need
money for design and development. A new sensor suite
can select these technologies if the product develop-
ment time available is roughly two to three years. The
quadrant with low competence but high application
growth rate is the question mark. The question mark
technologies need intense R&D efforts, and they in-
volve money and high to moderate risk. These technol-
ogies can be selected if product development time
available is roughly more than three years. The tech-
nologies with low or falling application growth rate,
but high competence available, are cash cows. These
technologies are readily available (sometimes with
production agencies), need absolutely no research, and
a little bit of design or application orientation. In the
cases where products are immediately needed, they
have to be cheaper and do not need to last long tech-
nology wise; these can be selected. Finally, the quad-
rant with low competence and low application growth
rate is called dogs, and such technologies can be left
during consideration. Time and cost frames have also
been well discussed. The role of development trends in
prediction of technological evolution through a new
BCG matrix is a new aspect introduced in this paper.
As an example, this paper applies the above analysis in
the area of night vision. This analysis can broadly
guide the design of future sensor suites.

SOI CMOS Compatible Low-Power Microheater
Optimization for the Fabrication of Smart Gas Sensors
Laconte J., Dupont C., Flandre D., RaskinJ.-P.,

On page(s): 670- 680

Abstract:

In this paper, an original design of a polysilicon loop-
shaped microheater on a 1-um thin-stacked dielectric
membrane is presented. This design ensures high ther-
mal uniformity and insulation and very low power
consumption (20 mW for heating at 400°C). Moreo-
ver, the use of completely CMOS compatible tetrame-
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thyl ammonium hydroxide-based bulk-micromachin-
ing techniques allows an easy, smart gas sensor inte-
gration in SOI-CMOS technology.

Fiber-Based UV Laser-Diode Fluorescence Sensor for
Commercial Gasolines

Ozanyan K. B., Yeo T. L., Hindle F., Poolton N.
R.J., McCannH., TanK. L.,

On page(s): 681- 690

Abstract:

We report on an optical fiber probe, coupled to a 404-
nm laser diode, as a fluorescence sensor for monitoring
of commercial gasolines. The principle of operation of
the sensor is based on quantifying the intensity of the
Stokes-shifted fluorescence from some of the heavier
polycyclic aromatic hydrocarbons CXHy, (x,y)=(14,10)
present in gasolines as minor constituents. The nor-
malized efficiency of the optical fiber probe, as a func-
tion of its geometry, is calculated in the cases of single-
fiber and parallel dual-fiber designs. The spatial and
temporal resolutions achievable by the sensor are dis-
cussed as a function of design parameters The per-
formance of the sensor is investigated experimentally
for commercial gasolines in the liquid and gas phase.
The optimal excitation wavelength for such sensors is
investigated in the range of 350-400 nm. The linear
sensitivity to vapor concentrations of retail gasoline
fuel is demonstrated in the range of 4%-125% of com-
bustion stoichiometry at 10 bar and 180°C. Statistical
processing of the data from the sensor allows distinc-
tion to be made between different forecourt gasoline
suppliers, as well as fuel varieties (unleaded, low sul-
fur, etc.).

Tactile Sensor Based on Piezoelectric Resonance
Krishna G. M., Rajanna K.,

On page(s): 691- 697

Abstract:

We discuss here the realization of tactile sensors based
on the principle of change in piezoelectric resonance
frequency with the applied pressure. An array of elec-
trodes has been adopted on either side of the PZT ma-
terial to have independent resonators. The common
areas sandwiched between the electrodes and excitable
at resonance frequency of the PZT material are used to
form the sensitive area of the tactile sensor. The elec-
trodes were deposited using sputtering technique. Tac-
tile sensors with 3x3, 7x7, and 15x15 array of elec-
trodes are developed with different electrode dimen-
sions and separation between the electrodes. The tac-
tile sensor has been interfaced to computer for the con-
venience of automatic scanning and making it more
user interactive. The tactile sensors developed with dif-
ferent spatial resolution were tested for different
shaped objects placed in contact with the sensor. The
3x3 matrix tactile sensor showed relatively poor spa-
tial resolution, whereas the 15x15- matrix tactile sen-
sor showed improved spatial resolution. The sensor
with 7x7 matrix elements was tested for its sensitivity
to different extents of applied force/pressure. The out-
put response study carried out on the sensors indicated
that these sensors can provide information not only
about the extent of force/pressure applied on the ob-
ject, but also the contour of the object which is in con-
tact with the sensor.
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3 IOBUIEEM, CEPI'TIO IBAHOBUYY!

24 ciuns 2005 p. BunoBHmwiIoch 50 pOKiB Bij
JTHS1 HAPOJIKEHHS BIIOMOI'0 BYEHOTO (pi3uKa-Teo-
peTHuka B Taiy3i ONTUKU 1 CIEKTPOCKOITIi eJTeKT-
POHHUX 1 EKCUTOHHUX CTAaHIB B KOHJAEHCOBaHUX
HU3BKOPO3MIPHUX CUTEMaX, JOKTOpa (Pi3uKo-Ma-
TeMaTHUYHUX Hayk, nmpodecopa Cepris IBanHoBHUa
IToxyTHBOTO.

IToxkytHniit Cepriif IBaHOBMY HapoaMBCA B C.
CnacoBo Hosroponkiscskoro paitony Kiposo-
rpajJicbkoi 00JacTi B ciM’1 arpoHOMa.

Kannunatcbky 1 JOKTOPCHKY aucepTallil BU-
KOHAB MiJI KepiBHULITBOM akajemika PAH B. M.
Arpanosuua (Inctutyt cnexktpockornii PAH).

C. I. IlokyTHIM OyJIO OTPUMAHO DS/ CYTTEBUX
pe3yabTaTiB 3 TEOPii eIEKTPOHHUX 1 EKCUTOHHUX
CTaHIB B KOHJIEHCOBAaHUX HU3bKOPO3MIPHUX CUTE-
Max: JOCIKEHO TPU HOBMX TUIIHM OJJHOYACTKO-
BUX MaKpOCKOIIYHUX CTaHIB HOCIIB 3apsy, Jio-
KaJli30BaHUX Ha C(hepUUHUX HEOTHOPITHOCTSIX Mi-

€JIEKTPUYHOI MPOHUKHOCT] B KOHJEHCOBAHUX Ce-
PEeNOBUINAX; TOCIIKEHO B3aEMO/IIIO eIeKTpoMa-
THITHOT'O TOJISI 3 OJJHOYACTKOBUMU JTOKAJIbHUMU
3apsA0BUMHU CTAHAMM B KBa31HYJIbBUMIPHUX KOH-
JICHCOBAHMX CEPEOBUILAX; TOOYIOBAHO TEOPIIO
€HEePreTUYHOr0 CHEeKTpa €KCUTOHA B KBa31HYJIb-
BUMIPHUX KOH/IEHCOBAHMX CEPEOBUILAX 3 ypaXy-
BAHHSM NPOHMKHEHHS €JeKTpOHa 3 00’eMy Ha-
MiBITPOBITHUKOBOTO HAHOKPUCTAITY B JIi€JIEKTPH-
YHY MATpPULIO; MOOYI0BAaHO TEOPIIO JUIOIb-1U-
MIOJIBHOT'O MEPEHOCY €KCUTOHHOI eHeprii B HEO.l-
HOPIAHUX IIApYyBAaTUX CEPEAOBUIIAX.

[TpuHIIMIIOBE 3HAUEHHS Ma€ JOBEAECHA MOKIIH-
BICTh BUKOPHUCTAHHS OTPUMAHMUX PE3yJbTATIB 3
TEOPETUYHOI CIIEKTPOCKOMII /111 BUBHAUYEHHS Y-
HIAMEHTAJIBHUX ONTUYHHUX MapaMeTpiB HU3bKO-
PO3MIpHUX CUCTEM Ta LIJIECIPIMOBAHOT MOIH(i-
Kallli TeTepOreHHUX CHUCTEM B IIJIaH1 CTBOPEHHS
HOBHUX €JIEMEHTIB 1HTErpajbHOI 1 HETiHIHHOI OT-
TOETEKTPOHIKH.

Pesynbprat po6otu [loxyrHsoro C. 1. Bukia-
neHi B moHay 150 HayKoBUX Mpalisx, B iX 4UCHi y
JIBOX MOHOTpadisix.

3a HayKOBI JJOCSTHEHHS B rajy3l TEOPETUYHOI
OTITUKH 1 CIIEKTPOCKOTIiT €JIEKTPOHHUX 1 EKCUTOH-
HUX CTaHIB B KOHJEHCOBAaHUX HU3bKOPO3MIPHUX
cutemax Cepris IBanoBuua obpano B 1993p. aka-
nemikom Axanemii Hayk Hpro-Mopka, BiH Takox
OTpHUMAB J1Ba TPAHTH HAYKOBOro COPOCOBCHKOIO
doumy (B 1993p. i 1998p. — copocoBCchKHil Mpo-
tecop).

Cepriit IBaHOBMY € 4JIeHOM peAKOJIerii Hallo-
ro xypHany, “HaykoBux npanp YepHiBelIbKOTO
yHiBepcuTeTy Ta wieHoM Biopo koopauHaliii-
Hol pagu YOT.

C. I. [TokyTHil BIajI0 NOEHYE HAYKOBY IIPALIO
3 HAYKOBO-BUKJIAIAIILKOIO 1 OpraHi3aliiHo0 Jisl-
JIbHICTIO. BiH € oiHMM 3 opraHizaTopiB i 3 14 KBiT-
Hs 1999p. — nepmumm aupekTopom lmtiviBcbkoro
HaBYaJIbHO-HAYKOBOIr'0 LEeHTpY OJechbKoro Haiio-
HaJIbHOTO yHiBepcuTeTy iM. [. [. Meunukosa.

Bbaxaemo Ceprito IBaHOBHYY HOBUX HaYKOBUX
3BepIleHb, TBOPUOI HACHATU Ta 310POB’s!

Peoakuiiina Konezis yncypHaiy
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Indopmanis 3 niianHiB NpoBeeHHI HAYKOBUX, HAYKOBO-T€XHIYHUX CUMIIO3iyMiB,
3’i31iB, kKoH(epeHllii, ceminapiB, napaa B 2005 poui.

N MiHicTepcTBO, BiTOMCTBO,
o o . .
. HasBa 3axony oprasizariis, TCJ'I.C(I)OH, daxkc, Miclie, TepMiH TPOBEICHHS
e-mail
1 2 3 4
1. |8th Granada Seminar on |Email: garrido@onsager.uqr.es 07 -11 February 2005
Modeling Cooperative Website:http://erqodic.ugr.es/cp Granada, Spain
Behavior in the Social
Sciences
2. | VIII mixnapoaHa HaykoBo-| MOH VYkpainn, HamionansHuit cMmT CriaBebko JIbBIBChKOT
TeXHIYHA KOH(EPEeHIIis yHiBepcuTeT “JIbBiBChKA 00u1.,
“IlocBig po3poOku Ta nojitexHika" MOH Ykpainu, 23-26 mrotoro 2005 p.
3acrocyBanHs CAIIP y tei./dakc (0322) 72-29-72,
MIKPOEJIEKTPOHIIi”. e-mail:mlobur@polynet.lviv.ua
3. |Transient Chemical http://www.Iptl.jussieu.fr/2005_fiap/ |14 -16 March 2005 Paris,
Structures in Dense Media. France
4. |MbKHapogHa HAyKOBO- KpemeHuylbkuii aep>xaBHUM Kpemenuyk, 18-20 kBiTHS
TeXHIYHA KOH(EPEeHIIis MOJTITEXHIYHUI YHIBEPCUTET 2005 p.
“EnexTpomexaHiuHi MOH Vkpainu, [nctutyT
CHUCTEMU: METOIU €IIEKTPOMEXaHIKH, EJIEKTPOHIKH Ta
MOJIEITIOBAHHS Ta KOMIT'TOTEPHHX TEXHOJIOTIH, TEl.
orTuMizarii’”. (05366) 3-11-47,
(haxc.(05366) 6-60-00, e-mail:
saue@polytech.poltava.ua
5. |III International Vinnytsia National Technical April 26 - 28, 2005
Conference on University, SPIE - The International | Ukraine, Vinnytsia, VNTU
Optoelectronic Information |Society for Optical Engineering,
Technologies Ukraine Chapter LEOS - The Laser
"PHOTONICS -ODS and Electro-Optics Society, Institute
2005" of Semiconductor Physics of NASU,
National Information Center for
Cooperation with EU in Science
and Technologies, Ukrainian Local
Section of OSA — Optical Society of
America, Student Chapter SPIE,
Academy of Engineering Sciences,
Kyiv Center of Scientific, Technical
and Economic Information, State
Scientific Institute of Information
Infrastructure, Vinnytsia National
Medical University, Lviv Physico-
Mechanical Institute of NASU
Tel. (380)(432) 44-01-25; 44-00-19
Fax: (380)(432) 46-57-72
E-mail: ods@vstu.vinnica.ua
6. |IX HaykoBa koH(pepeHIliss |TepHOMIIbCHKUI AepKaBHUN Tepnomins,
TATY im. L. Iyroms. TEeXHIYHUI yHiBepcuTeT iM. IBana TpaseHb 2005 p.
ITyroms,
ten./dake (0352) 25-49-83
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7. |9th International Email: planat@lpmo.edu 02 - 06 May 2005 Petit
Conference on Squeezed Website:http://www.lpmo.edu/~laud |Kursaal, Besancon, France
States and Uncertainty e/icssur
Relations (ICSSUR'05)
8. |Nuclear Physics in Email: fulop@atomki.hu, 16 - 20 May 2005 ATOMKI,
Astrophysics, NPA2 Website:http://atomki.hu/-npa2 Debrecen, Hungary
9. |II MixxnapoaHa HaykoBO- | TepHOMIILCHKUI AepKaBHUN Yepxkacu,
MpaKTUYHA KOH(epeHIlis  |TexHiuHui yHiBepcuter MOH 19-20 Tpasus 2005 p.
“CBiTJIIOTEXHIKA I VYkpainu,
eJICKTPOHIKA: ICTOpId, ten. (0472) 43-64-75, 43-50-02
poOJIeMH 1 IEPCIIEKTUBU
(mpucssiuena 160-piuyro 3
JTHST HAPOIKCHHSI
BUJIATHOT'O YKPATHCHKOTO
¢dizuka Isana Ilyrons).
10. |International Symposium - |Email:(chairman) 20 - 25 may 2005 Zakopane,
"Breaking Frontiers: woiciech.kwiatek@ifj.edu.pl Poland
Submicron Structures in (secretary)
Physics and Biology" marta.marszalek@ifi.edu.pl
Website:http://chall.ifi.edu.pl/~dept2
/school200/circ2005.htm
11. | X International Workshop |Email:acatO5@desv.de 22 - 27 May 2005 Zeuthen,
on Advanced Computing |Website:http://www- Germany
and Analysis Techniques in |zeuthen.desy.de/acat05
Physics Research (ACAT
05)
12. |V MbKHapogHUi KOHIrpec | XapKiBCbKHUI HalllOHAJIbHUI Kuis,
“Teopis 1 TexHika anTen”. |yHiBepcuteT iM. B.H. Kapa3zina 23-29 TpaBHA
MOH Vkpainu, 2005 p.
tein. (057) 707-51-62.
13. [III mi>xHaponHa HaykoBa | KuiBchkmii Kuis,
KoH(pepeHntis “dDizuka HaIllOHAJTbHUN YHIBEPCUTET 27-31 TpaBHs
pinun. CydacHi npobiemu” |iM. Tapaca lleBueHka 2005 p.
(PLMMP-2005). MOH VYxpainu,
tein. (044) 266-86-76,
e-mail:iadamenko@univ.kiev.ua
14. |MixHapoaHa HayKOBa IacruryT MmoHokpucranis HAH Xapkis, 30 TpaBHs — 2
koH(pepenmis “Kpucramiyni | Ykpainu Tei. (0572) 32-82-30, pakc |uepBHs 2005 p.
Matepiamm — 20057, (0472) 32-00-19, e-
mail:imc@isc.kharkov.ua
15. TRANSDUCERS’05 Phone +82 2 717 3280, Fax Seoul, Korea, June 5-9, 2005
The 13t International +822 713 0270, E-
Conference on Solid-State |mail:info@transducers05.org
Sensors, Actuators and www.transducers05.org
Microsystems COEX
16. |European Conference on  |Email: patricia.helfenstein@eps.org |12-17 June 2005 : Munich
Lasers and Electro-Optics |Website:www.cleoeurope.org International Congress
and European Quantum Centre, Germany
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Conference, LMC6
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18. [ 12th International E mail: leotin@lncmp.org 3-7 July 2005 Toulouse,
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Gap Semiconductors
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Einstein — Physics for the
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20. |Beyond Einstein-Physics  |Email: o.fornari@eps.org 11-15 July 2005 university of
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21. |International Europhysics |Email: natalia@lip.pt 21 -27 July 2005
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IMITYJIbCHUX PO3PSIIAIB Y (050)29-02-26, daxc (0512) 22-61-40,
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cepenoBuIax’.
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for Physics Students (ICPS) |ysis/icps2005/ Portugal
25. |[Fundamental Problems In |Email: 4-17 September 2005 Leuven
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Phone:+34 93 4037247,
Fax:+34 93 4021148,
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eurosensorsxix@pacifico-
meetings.com,
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