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10. B. Toars’saucekuii, B. ®. Mauynin, 5. M. Omnix, B. I [Tonos, b. M. PomaHrok

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

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

YIK 621.315.592

IOJIITITEHHA @OTOYYTINBOCTI Si-CEHCOPIB,
BUTOTOBJIEHUX METOA0OM AKYCTOCTUM YJIbOBAHOI
IMILJTAHTAILIII IOHIB BOPY TA APCEHY

1O. B. Ioameé’ancokuii, B. @. Mauyain, . M. Oaix,
B. I Ilonoe, b. M. Pomanrox

IactuTyT dizmkm HaniBrpoBigHuKiB iM. B.€. JlamkapsoBa HAH VYkpainmu,
np. Hayku 41, Kuis, Ykpaina, 03028, ten. (044) 525-62-56, e-mail: jaroluk3@ukr.net

AHoTauig

HOJIIIIMEHHA ®OTOYYTINBOCTI Si-CEHCOPIB, BUTOTOBJIEHUX METOJIOM
AKYCTOCTUMYJIbOBAHOI IMILUIAHTAIIIL TOHIB BOPY TA APCEHY

0. B. Ioameé’ancovruii, B. @. Mauyain, 5. M. Oaix, B. I Ilonoe, b. M. Pomanrox

HocnimxeHo crneKTpalibHi XapaKTepUCTUKU KPEMHIEBUX CEHCOPiB BUAMMOIO Ta yabTpadioJe-
toBoro (Y®) sunpomiHioBaHHs. [lokazaHo, 1110 (DOTO YYTIMBICTH CEHCOPIB BUTOTOBJIEHNX METO-
JIOM aKyCTOCTUMYJIbOBAaHOI iMIUIaHTAallil TOHIB B Ta As, B 0KkHii Y@ o0acTi crieKTpy Ha mopsi-
JIOK MepeBUIIYE YyTIMBICTh aHAJIOTIYHMX CEHCOPiB, BUTOTOBJIEHUX 0€3 yJILTPa3BYKOBOI OOPOOKMU.
HocnimxeHHs MpodiiiB 3asiraHHs iMILIAHTOBAHUX JOMIILIOK IMOKAa3YIOTh, 110 Y BUITAIKY JOMIlLIK/
B nannii eeKT NOSICHIOETHCS 3MEHIIEHHSIM TJIMOMHU p-N MePeXody, a Y BUMaaKy As — 3MeHIIEH-
HSIM KOHIIEHTpallii peKoMOiHaIliifHO-aKTUBHUX LIEHTPIB B 00JIaCcTi eMiTepa Ta/a00 30LIbIICHHSIM
eJIEKTpUYHOI aKTUBALii JOMILLIKK. 3alIPOITIOHOBAHO TMOSICHEHHS (Pi3UYHUX MEXaHi3MiB CIOCTEpe-
JKYBaHMX €(eKTiB.

KumouoBi ciioBa: Si-ceHcopu YO BUIpoMiHeHHS, iMILIAHTALliSI, AKYCTUYHI XBUJII.

Abstract

IMPROVEMENT OF PHOTOSENSITIVITY OF SI- SENSORS MADE BY THE METHOD
OF ACOUSTOSTIMULATED IMPLANTATION OF BORON AND ARSINE IONS

Yo. V. Goltv’yansciy, V. F. Machoulin, Ya. M. Olih, V. G. Popov, B. M. Romanjuc

Spectral characteristics of silicon sensors of visible and ultraviolet (UV) radiation are studied.
It is shown that photosensitivity of sensors, made by the method of acoustostimulated implanta-
tion of B and As ions, in a nearer UV spectrum is an order higher than the sensitivity of similar
sensors made without ultrasonic treatment. Studies of depth profiles of the implanted impurity
show that in the case of B atoms the given effect is explained by the reduction of p-n transition,

© IO. B. Tonte’stHChKMiL, B. ®@. Mauymnin, SI. M. Oumix, B. I. ITonos, b. M. Pomantok, 2007 3
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and in the case of As — by the reduction of quantity of recombination-active centers in the region
of emitter and/or by the increase of the electric activation of impurity. The origin of the effects
observed is discussed.

Keywords: Si-sensors of ultraviolet radiation, implantation, acoustic waves.

AHHOTAIMA

YIYYIIEHUE ®OTOYYBCTBUTEJIBHOCTH Si-CEHCOPOB, U3TOTOBJIEHHBIX METOJOM
AKYCTOCTUMYJIMPOBAHHOI UMILJIAHTAITIA NOHOB BOPA Y1 APCEHA

0. B. Ioameanckuii, B. @. Mauyaun, 5. M. Oaux, B. I. Ilonos, b. M. Pomanrox

HccnenoBaHbI CITIEKTpaIbHBIE XapaKTEPUCTUKI KPEMHHUEBBIX CEHCOPOB BUIUMOTO U YIbTpadu-
onetoBoro (Y®) nanyuenus, IlokazaHo, 4To (pOTO UyBCTBUTEIHLHOCTh CEHCOPOB U3TOTOBJICHHBIX
METOJOM aKyCTOCTUMYJIMPOBAHHOM UMITJIAHTALIMY MOHOB B 1 As B 0mkHeit YO obacTu ciekTpa
Ha MOPSIOK MPEBHIIIAET YYBCTBUTEIFHOCTh aHAJIOTUYHBIX CEHCOPOB, M3TOTOBJICHHBIX 0€3 YIbTpa-
3BYKOBOIT 00paboTtku. MccirenoBanus mpodwieit 3ajeraHrs UMITIAHTUPOBAHHBIX TIpUMeECeil T10-
Ka3bIBalOT, YTO B ClIydae IIpuMecH B maHHBIN 3(pdeKT 00bICHSIETCS YMEHBIIICHUEM TITyOUHEI P-Nn
rnepexoma, a B ciiydae As — yMeHbIIIEHMEM KOHIIEHTallMM PeKOMOMHALIMOHHO-aKTUBHEIX LIEHTPOB
B 00JIACTM BMUTTEpa M/VIM YBEIMUYCHUEM 3JICKTPUUYECKON aKTUBAlUM IpuMecH. I[IpemioxkeHbl
00BsICHEHUS (PU3NIECKIX MEXaHU3MOB Ha0JTI0IaeMbIX 3(pPeKTOB.

Kmouenbie ciioBa: Si-ceHcopbl YO uziydeHus, UMIUIAHTALMS, aKYCTUYECKUE BOJIHBL.



A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa

PACS 32.80.RM; 05.45.+B; YIK 539.184, 539.186

SENSING THE ELECTRON-COLLISION EXCITATION
CROSS-SECTIONS FOR NE-LIKE IONS OF FE IN A PLASMA
IN THE DEBYE SHILEDING APPROXIMATION

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya,
D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa

Odessa National Polytechnical University, Odessa

Abstract

SENSING THE ELECTRON-COLLISION EXCITATION CROSS-SECTIONS FOR NE-LIKE IONS
OF FE IN A PLASMA IN THE DEBYE SHILEDING APPROXIMATION

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa

Within the uniform QED energy approach with using the Debye shileding approximation it is
carried out the calculation of cross-sections of electron-collisional excitation for ions of Fe in Ne-
like plasma.

Key words: sensing, electron-collisional excitation cross-section, QED approach, Debye shiled-
ing approximation

Pesiome

JETEKTYBAHHS ITEPEPI3IB EJJEKTPOH-KOJI3IMHOIO 3BY/IKEHHSA NE-IIOAIBHUAX
IOHIB FE Y IINTA3MI Y HABJINZKKEHHI JEBA€EBCBKOI'O EKPAHIOBAHH

0. B. I'yuixos, O. IO. Xeueaiyc, E. II. Iypuuupka, /1. O. Kopueecokuii, A. B. Jlo6ooa, I. I1. Ilpeneauua

OTpuMaHi JaHi Npo Iepepi3u eJIEKTPOHHOIO 30YyIKEHHS 3a paXyHOK 3iTKHeHb s ioHiB Fe
y Ne-noai6Hiit mna3mi Ha miacraBi KEJL migxony 3 BUKOpUCTAaHHSIM HaOIMXKEHHS 1e0a€EBCHHOIO
€KpaHIOBaHHSI.

KimouoBi cioBa: nepepi3 30yIKE€HHS 32 paXyHOK eJIeKTpOHHUX 3iTkHeHb, KEJ migxin, neda-
eBcbke eKpaHIOBaHHS

Pesiome

JIETEKTUPOBAHUE CEYEHUI DJIEKTPOH-CTOJKHOBUTEJIBHOI'O BO3BYK/IEHUSA
NE-ITIOJOBHBIX NOHOB FE B IIVIASME B ITPUBJINKEHNU TEBAEBCKOI'O
OKPAHNPOBAHMA

A. B. Inywixos, O. I0. Xeueauyc, E. II. Iypuuuxas, /|. A. Kopuesckuii, A. B. /lo6ooa, I. I1. Ilpeneauua

[TomydeHbI JaHHBIE O CEYCHUSIX DJIEKTPOHHO-CTOJIKHOBUTEJIBHOTO BO30YXKIESHUS IS MIOHOB Fe
B Ne-nono6Hoii mina3me Ha ocHoBe KBOJI moaxona ¢ Mcroib30BaHMEeM NpUOIMXKEHUS 1e0aeBCKOTo
SKpaHUPOBAHUSI.

KioueBbie cjioBa: ceueHME 2JIEKTPOH-CTOJKHOBUTEIBHOTO Bo30ykaeHMs, KD mogxon, neda-
€BCKOE DKpaHNPOBaHNE

© A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya,
D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa, 2007 9
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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YK 543.544, 517.958

MO/JIEJTIOBAHHS ITPOIIECY PYXY ITPOBU B MIKPOAHAJIITUYHIN
EJIEKTPOXEMLITIOMIHECHHEHTHIN CUCTEMI
KAIIIVIAPHOI'O EJTEKTPO®OPE3Y

K. M. My3uka

XapKiBCbKUI HalliOHAJIbHUI YHIBEPCUTET PafioeeKTPOHIKY,
J1a0. AHaJTITUYHOI ONITOXEMOTPOHiKM, 61166, Ykpaina, M. XapkiB, np. JleHiHa, 14
E-mail: mkm@kture.kharkov.ua

AHoTanig

MOJIEJTIOBAHHA ITPOIIECY PYXY IIPOBU B MIKPOAHAJIITUYHIN
EJIEKTPOXEMITIOMIHECIIEHTHIN CUCTEMI KAITUIAPHOI'O EJIEKTPO®OPE3Y

K. M. My3uka

Po3pobiieHa Ta peatizoBaHa MOJEb €JeKTPOKiHETMYHOTO PyXy MpoOM Ha 0aszi 4uMcebHOro
PO3B’S3KY PiBHSHHSI KOHBEKTMBHOI AU(DY3ii METOAOM KiHLEBUX PizHMIIL. OOUMCIEHO XapaKTep
PO3MOILTY MOHOAUCIIEPCHOI PO3UMHEHO1 peYOBMHU (aMiHOKHUCJIOTH MPOJIiH) B3IOBX 30HU MTPOOH,
1110 Mirpye B 0y(pepHOMY PO3UMHi B IPSIMOMY CcelapaliiitHoOMy KaHaji MPsIMOKYTHOIO ITepepi3y MiK-
POAHAITUYHOI eJICKTPOXEMiTIOMiIHECIIEHTHOI CUCTEMH KaIriisipHoro eiaekrpodopesdy (KED). I1o-
Ka3aHo, 1110 30iIbIIIeHHS HAIIPYTH, IO 3a[1a€ aKCialbHe eJICKTpUYIHE 1oJie Ipu IpoBeacHHI KED,
OPU3BOIUTH OO0 “3BYXKEHHSI” TIpo@isliB eleKTpodOpeTUYHOI eJIollii; Yac MPOXOIKEeHHSI KOHILIEH-
TpaliifHOro MiKy HEeJiHiAHO 3aJeXXUTh Bill MPUKIIANAEHOI HAIIPYTH; 3JIEXKHICTh MiXX ITOJOXEHHSIM
MiKy i TOBXMWHOIO KaHaldy IMPaKTUYHO JIiHiiHAa.

Kirouosi ciioBa: enekTpoxeMiJIIoMiHeCLeHIIisI, KaMiJIpHU exekTpodope3, AUcIepciss, MeToI
KiHLI€BUX Pi3HULIL, MiKpOUMI, MiKpOaHaJiTUYHA CUCTEMA, ITPOJIiH.

Abstract

MODELING OF PROBE MOTION PROCESS IN MICROANALYTICAL
ELECTROCHEMILUMINESCENT SYSTEM OF CAPILLARY ELECTROPHORESIS

K. M. Muzyka

The model of electrokinetic probe motion that is based on numerical solution of convective dif-
fusion equation using finite-difference method was developed and implemented. The distribution of
monodisperse dissolved substance (amino acid proline) along zone of probe that migrate in buffer
solution in straight rectangular separation channel of microanalytical electrochemiluminescent of
capillary electrophoresis system (CE) was calculated. It was shown that increase of voltage control-
ling axial electric field during conduction of CE leads to narrowing of electrophoretic profile elution;

14 © K. M. My3uxka, 2007



K. M. My3suka

passage time of concentration peak has nonlinear dependence versus applied voltage, and depend-
ence between peak position and channel length is practically linear.

Key words: electrochemiluminescense, capillary electrophoresis, dispersion, finite differences
method, microchip, microanalytical system, proline.

AHHOTAIMA

MO/JIEJIMPOBAHUE ITPOIIECCA JBVIKEHWA ITPOBbI B MUKPOAHAJIUTUYECKOM
DIIEKTPOXEMUJTIOMUHECHEHTHOM CUCTEME KAITUUIAPHOT'O DJIEKTPO®OPE3A

E. H. Mysvika

Pazpaborana u peannzoBaHa MOeJb 3JIEKTPOKUHETUYECKOTO IBVXKEHMsI TTPOObI Ha 6a3e uuc-
JICHHOTO PEeIleHUsI YpaBHEHUSI KOHBEKTUBHOM nuddy3nn METOOOM KOHEUYHBIX pasHocTeil. BoI-
YUCJIEH XapaKTep pacnpeaeieHuss MOHOAMCIIEPCHOTO PACTBOPEHHOTO BelllecTBa (AMUHOKUCIOTHI
MIPOJIMH) BAOJB 30HKI IPOOKEI, MUTPUPYIOIIEH B OyhepHOM pacTBOpe B IIPSIMOM CeIlapalliOHHOM
KaHaJjIe TPSIMYTOJIBHOTO CEYCHUST MUKPOAHAIMTUIECKON BJIEKTPOXEMUITIOMUHECLIEHTHOM CUCTe-
MBI KalmMJUISIpHOTO 35ekTpodopesa (KOD). [TokazaHo, 4To yBeIMUeHNE HATIPSDKEHMSI, 3afalolee
aKCHaJIbHOE 3JICKTPUYECKOe Tojie Ipu IpoBeaeHnn KO® npuBogut K “cyxkeHu0” mpoduieii
BJIEKTPODOPETUIECKON IMIOLMU; BpeMsl MPOXOXICHUS KOHIEHTPAUMOHHOTO MUKAa HEJIMHEITHO
3aBUCHUT OT TIPWJIOKEHHOTO HAMPSKEHMST; 3aBUCUMOCTb MEXIY TTOJIOXKEHUEM M1Ka U JJIMHOM Ka-
Hajla IpaKTUYECKU JIMHEHAas.

KnroueBsie ciioBa: 3J1eKTPOXEMUIIOMUHECLICHIINS, KaIIWJIIPHBINA 3JIeKTpodopes, Aucnepcus,
MEeTOI KOHEYHBIX pa3HOCTEM, MUKPOYNI, MUKPOAHAIUTUIECKAsI CUCTEMA, IIPOJIMH.
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ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

YIK 621.315.592

OCOBJIMBOCTI AIf HU3bKO/IO3HOI'O IOHI3YIOUOI'O
BUITPOMIHIOBAHHA HA CTABIJIBHICTb KPEMHIEBUX
JIOAHNX CEHCOPIB TEMIIEPATYPU

b. B. Ilasaux, 1. B. lapanun, B. M. 3aynko

JIpBiBCBKMI HaLliOHAIBLHUI YHiBepcuTeT iMeHi IBana @panka, Kadenpa eneKTpOHIKH,
By.1. TapHaBcbkoro, 107, M. JIbBiB, 79017, Ten.: (032) 2964371, daxc: (032)2964730
e-mail: pavlyk@electronics.wups.lviv.ua, garapyn@electronics.wups.lviv.ua

AHoTauig

OCOBJIMBOCTI AIi HU3bKO/IO3HOI'O IOHI3YIOYOIO BUITPOMIHIOBAHHS
HA CTABLIYIBHICTb KPEMHIE€BUX J10JHUX CEHCOPIB TEMITEPATYPU

b. B. Ilagaux, 1. B. Iapanun, B. M. 3aynko

BcTtaHOBIEHO 3aKOHOMIPHOCTI il iOHi3ylOUOro BHMCOKOEHEPIeTUYHOTO raMa-oIlpOMiHEHHS
(Co®) Ha cTabinbHICTh TapaMeTPiB TeMIIEpaTypPHUX CEHCOPIB, BATOTOBJIEHUX Ha 6a3i p-n mepexo-
JIiB KpeMHi€BUX TPaH3UCTOPIB i3 HU3bKOJIEroBaHo00 0a3010. OnpoMiHeHHSI JaTYMKIB 30ilICHIOBA-
JI TIpY KiMHaTHi# TeMniepaTypi y-kKBaHTamu (Co®, moTyXHicTh 1031 ButipominioBanHs 0,5 Ip/c)
no3amu 10...10* Ip. OnmepkaHi eKCTIepMMEeHTaIbHI 1aHi CBiMJaTh, 110 MPY Y-ONPOMiHEHHI 103aMU
<5-10% Ip TemIieparypHa XxapaKTepUCTUKA CEHCOPaA CTabiIi3yeThCs B 4aci i He 3MILIyEThCSI IIPU 110~
BTOPHOMY OINPOMiHEHHi. 3p0o0JieHO BUCHOBOK, 1110 MiHiMaJIbHi padialliiiHi 3MiH1 CIIOCTEpiraloTh-
Ccsl B p-N CTPYKTypax 3 TOHKOIO 0a3010, 10 CBiIUUTh PO pafialliiHy CTilKiCTb JOCTiIXKyBaHUX
CEHCOPIB.

KirouoBi ciioBa: TeMnepatypHUii CEHCOp, p-n Mepexia, paaialiiHa CTilKiCTb

Abstract

THE PECULIARITIES OF LOW-DOSE IONIZING IRRADIATION EFFECT ON THE STABILITY
OF TEMPERATURE SENSORS ON THE SILICON DIODE BASIS

B. V. Pavlyk, 1. V. Garapyn,V. M. Zlupko

The behaviour of high-dose ionizing y-irradiation (Co®) effect on the parameter stability of the
temperature sensors which are produced on the basis of ligtly doped base silicon p-n junction has
been determined. The radiation treatment was performed under y-rays (Co®, dose rate 0,5 Gy/s)
at room temperature at the dosage level from 10 to10* Gy. The obtained experimental data give evi-
dence that the temperature characteristic of sensor is stabilized upon y-irradiation with doses up to
510> Gy and doesn’t shift at repeat irradiation. The minimal radiation-induced change is found to be
in the p-n junction with a thin base thus evidensing about radiation stability of sensors under study.

Key words: temperature sensors, p-n junction, radiation stability
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AHHOTAIMA

OCOBEHHOCTHU BO3JIEVCTBUA HU3KOJT03HOTO MOHU3UPYIONIETIO OBJYYEHUSA
HA CTABWIBHOCTb KPEMHMEBBIX TMOAHBIX CEHCOPOB TEMITIEPATYPbI

b. B. Ilasavix, U. B. Iapanoin, B. H. 3aynko

YcTaHOBIIEHBI 3aKOHOMEPHOCTU BO3I€ICTBIS MOHU3UPYIOIIETO BEICOKOIHEPIeTUYECKOIO TaM-
Ma-usnydyeHust (Co®’) Ha cTaOMIIBHOCTD MTAPaMETPOB TEMIIEPATYPHBIX CEHCOPOB, M3TOTOBJICHHbBIX
Ha OCHOBE p-N IEPEXOA0B KPEeMHUEBBIX TPAH3UCTOPOB C HU3KOJIETUPOBAaHHOM 0a30il. O0mydyeHue
JATYNKOB OCYIIECTBIISIM MpU KOMHaTHOM Temmepartype(Co®, MouHoCTh 103bl usnydeHus: 0,5
Ip/c) nozamu 10...10* Ip. [TonyyeHHBIC SKCIIEPUMEHTAIbHbBIC JaHHBIC CBUIETEILCTBYIOT, YTO IIPU
y-o6aydeHun no3amu <5-10? Ip TemmneparypHas XapakTepuCTUKa CEHCOPOB CTAOMIM3UPYETCS TIO
BpPEMEHU U HE CABUTAETCs IIPU ITOBTOPHOM o01ydyeHuu. CiesiaH BHIBOI, YTO MUHUMAJIbHBIE paay-
allMOHHbIE U3MEHEeHUSI HAOMIOAAIOTCS B p-N CTPYKTYpax C TOHKOM 0a30ii, YTO CBUIETEIBbCTBYET O
pagralMOHHON CTOMKOCTH UCCIEAYEMbIX CEHCOPOB.

KoueBble ci1oBa: TeMIlepaTypHBIil CEHCOp, p-N IIEPEXo, paaualliOHHas CTOMKOCTh
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YIK 621.381

MOJEJTIOBAHHSA ITIOBEPXHEBOI PEKOMBIHAIIIL
B p — p" HEPEXOII KPEMHIEBOTI'O ®OTOIIEPETBOPIOBAYA

C. JI. Xpunko

Iymanitapauit yHiBepcuret “31JIMY”
ByJL. 2KykoBcbKoro, 70-6, 69002, 3anopixxks, YKpaiHa
E-mail: serg_992000@mail.ru

AHoTanig

MOJIEJTIOBAHHS ITOBEPXHEBOI PEKOMBIHAILIIT
B p — p* HEPEXOJI KPEMHIEBOI'O ®OTOIIEPETBOPIOBAYA

C. JI. Xpunko

OnucaHo MoJejlb BU3HAYECHHS IIBUAKOCTI MOBEPXHEBOI peKOMOiHallii HEOCHOBHMX HOCIIB
3apsiy B p — p* mepexofdi KpeMHieBoro oTtorepeTBoproBada. BpaxoBaHi rojioBHi hakTopu, 110
BIUIMBAIOTh Ha BeJIMUMHY pekoMbOiHalii. [TpoBeaeHa nepeBipka MojeJli oKa3ajia NOBHY BilMoBia-
HICTb IO €eKCEPUMEHTabHUX PEe3yabTaTiB

KnrouoBi ciioBa: 1moBepxHeBa peKOMOiHaIIisI, HOCII 3apsimy, (GoToIepeTBOpIoBay, p — p* mepexii.

Summary

SURFACE RECOMBINATION MODELLING IN p-p* TRANSITION
OF THE SILICON PHOTOCONVERTER

S. L. Khripko

An model for determination of minority carrier surface recombination velocity at p-p* junction
of the silicon solar sell is proposed. Primary factors, which influence on value of the recombination,
took into account. The theoretical values are in good agreement with experimental.

Key words: surface recombination, carriers, solar cell, p—p+ junction.

AHHOTAIMA

MO/JIEJIMPOBAHUE ITOBEPXHOCTHOY PEKOMBUHAIINU
B p — p+ IIEPEXOJE KPEMHUEBOI'O ®OTOITPEOBPA3OBATEJIA

C. JI. Xpunko

OnucaHa Moaenb s onpeacacHusA CKOpOCTU HOBerHOCTHOﬁ peKOM6I/IHaLII/II/I HEOCHOBHbIX
HOCUTENEN 3apdaaa B p-p* nepexoac KpeMHUEBOIO d)OTOHpGOGpaBOBaTCHH. Mopnenb YUYUTHIBACT
TJIaBHBIC (baKTopI)I, KOTOPBLIC BJIMAIOT Ha BEJIMUNHY peKOM6I/IHaL[I/II/I. HpOBC,I[eHHaH IIPpOBEPKA MO-
ACJIU TToKa3alia IMOJIHOC COOTBETCTBUEC TCOPUM C SKCIICPUMCHTAJIbHBIMU PE3YJIbTaTaMU.

KiroueBbie cjioBa: TOBEpXHOCTHAST pEKOMOWHAIINAS, HOCUTEIH 3apsaa, (POoTo mpeodbpa3oBaTeb,
p — pt mepexon.
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XIMIYHI CEHCOPU

CHEMICAL SENSORS

PACS 07.07.DF UDC 543.8

INTERLAYER TRANSFER AND QUENCHING OF EXCITATION ENERGY
IN LANGMUIR-BLODGETT FILMS, DEPOSITED ONTO ELECTRODES
OF ELECTROCHEMILUMINESCENT SENSOR

Yu. T. Zholudov, N. N. Rozhitskii

Kharkiv National University of Radioelectronics, 61166 Kharkiv, Lenin Av.14; tel. (057)7020369;
E-mail: rzh@kture.kharkov.ua

Abstract

EVOLUTION OF MOLECULAR EXCITATION IN ELECTROCHEMILUMINESCENT SENSOR
WITH ELECTRODES COVERED BY LANGMUIR-BLODGETT FILMS

Yu. T. Zholudov, N. N. Rozhitskii

Processes of nonradiative excitation energy transfer and excited states quenching in electrochem-
iluminescent sensor with working electrode, modified by Langmuir-Blodgett film with incorporated
electrochemiluminescer molecules, are investigated by means of mathematical modeling. Compari-
son with experimental results revealed that considered model is applicable for Langmuir-Blodgett
films thinner than 10 monolayers. The optimal thickness of the film for electrochemiluminescent
sensor operation was estimated as 3-5 monolayers.

Key words: electrogenerated chemiluminescence, Langmuir-Blodgett films, ECL sensor

AHoTanig

EBOJIONIA MOJIEKVIAPHOI'O 3bY/IKEHHA B EJIEKTPOXEMIIIOMIHECHEHTHOMY
CEHCOPI 3 EJIEKTPOJAMMU, BKPUTUMMU TINIIBKAMU JIEHT'MIOPA-BJIOJZKET

10. T. 2Koaydos, M. M. Poxcuubkuii

InsixoM MaTeMaTUYHOTO MOAEIIOBAHHS TOCIIiI)KEHO MPOLIECH 0€3BUITPOMiHIOBAILHOTO Tepe-
HOCY €Heprii 30yIXKeHHs Ta TYLIiHHS 30yI)KEHUX CTaHiB B €JIEKTPOXEMiTIOMiHECLIEHTHOMY CEHCOPi
3 pOOOYUM €JIEKTPOJIOM, 1110 MoaudikoBaHU MmiaiBKow JleHrMwopa-biaomker 3 iHKOpnopoBaHU-
MU MOJIEKYJIaMU eJeKTpoxeMimtoMiHOGOopiB. [TOpiBHSIHHS 3 eKCIEpUMEHTAIbHUMMU pe3yabTaTaMu
M0Ka3ajo, 110 PO3IJIsSTHYyTa MOJEb MOXKe 3aCTOCOBYBAaTUCS MJIs IUTiBOK JIeHrMIopa-biaomakxeT ToH-
e 3a 10 MmoHo1apiB. 3HaligeHa oNnTUMajbHa TOBIIMHA IUIiBKU IJIS1 POOOTH €JeKTPOXeMiTIOMiHe-
CIIEHTHOTO CEHCOpa CKJaaae 3-5 MOHOIIApiB.

KirouoBi cioBa: eekTporeHepoBaHa XeMiltoMiHecleHLlis, rmiiBku Jlenrmiopa-binomxet, EXJI
CEHCOop
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Yu. T. Zholudov, N. N. Rozhitskii

AHHOTAIMA

BBOJIONUA MOJEKWIAPHOI'O BO3BYXJIEHUA B SJIEKTPOXEMWJIIOMNHECIHEHTHOM
CEHCOPE C DJIEKTPOJAMM, IIOKPBITBIMU INTEHKAMM JIEHT'MIOPA-BJOJKET

10. T. 2Koayooes, H. H. Poxcuuxuii

IIyteM MaTeMaTM4eCKOTO MOIEIMPOBAHMS MCCIEHOBAHbI MPOLECChl 0e3bI3Iy4aTeIbHOTO IIe-
peHoca 3HEPIuu BO30Y:KACHMS U TYLIEHUS BO30YKIEHHBIX COCTOSIHUAN B 2JIEKTPOXEMUITIOMUHEC-
LIEHTHOM CEHCOpe ¢ pabodYnM 3JIEKTPOIOM, MOIN(PUIIMPOBAHHEBIM TIJIeHKOM JlenrMropa-biomxker
C MHKOPIOPUPOBAHHBIMYU MOJIEKYIaMHU JIEKTPOXeMUTIOMUHODOpOoB. CpaBHEHNE C SKCIIEPUMEH-
TaJbHBIMU pe3yJIbTaTaMi I10Ka3ajlo, YTO PaCCMOTPEeHHAsT MOAEIb MOXET IIPUMEHSThCS IS ILIe-
Hok Jlenrmiopa-brnomker Tonbme 10 MoHocnoeB. HalineHHast ontuManbHas TOMIIMHA TUICHKU
111 paOOThI BJIEKTPOXEMITIOMUHECILIEHTHOTO CEHCOPa COCTABJIsIET 3-5 MOHOCIOEB.

KioueBbie cli0Ba: 3J1eKTpOreHeprUpOBaHHAS XeMITIOMUHECIIEHIINS, TUIeHKU JIeHrMIopa-bion-
xet, DXJI ceHcop
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A. 1. Beniloy, I. V. Gavrilchenko, I. V. Benilova, V. A. Skryshevsky, M. Cabrera

YK 621.382, 535.37, 533.583.2

IMPACT OF GAS ADSORPTION AND pH OF SOLUTIONS ON RADIATIVE
LIFETIME OF MODIFIED POROUS SILICON LAYERS

A. 1. Benilov'3, 1. V. Gavrilchenko’, 1. V. Benilova?,
V. A. Skryshevsky!, M. Cabrera®

' Radiophysics Department, Kyiv National Taras Shevchenko University, 64, Volodymyrska, 01033, Kyiyv,
Ukraine, e-mail: arthur@univ.kiev.ua
2 Institute of Molecular Biology and Genetics NAS of Ukraine, 150, Zabolotnogo, 03143, Kyiv, Ukraine
3 Laboratoire d’Electronique, Optoélectronique et Microsystémes, Ecole Centrale de Lyon,
BP 163-69131, Ecully Cedex, France

Abstract

IMPACT OF GAS ADSORPTION AND pH OF SOLUTIONS ON RADIATIVE LIFETIME
OF MODIFIED POROUS SILICON LAYERS

A. 1. Benilov, 1. V. Gavrilchenko, I. V. Benilova, V. A. Skryshevsky, M. Cabrera

The time-resolved photoluminescence and radiative decay time of modified layers of porous sili-
con (PS) were studied at the adsorption of saturated organic vapors and buffers solutions with dif-
ferent pH. As-prepared PS samples were compared with ones after oxidation and deposition of poly
(3,4-ethylenedioxythiophene) film. New type transducer for pH meter based on radiative decay time
measurement of modified PS layers is proposed. The 1.9 times reduction of radiative lifetime of S-
band is observed at the increasing of pH value from 2 to 9.

Key words: porous silicon, photoluminescence, adsorption, buffers solutions.

AHoTauig

BILIUB AJICOPBIIII TA3IB TA pH PO3UMHIB HA BUTTPOMIHIOBAJILHUI YAC XKUTTH
MOINPIKOBAHUX IITAPIB ITOPYBATOT'O KPEMHIIO

A. 1. Beninos, 1. B. I'nspunsuenko, 1. B. Beninosa, B. A. Ckpumepcokuii, VM. KaGpepa

Byno nocnimxeHo KiHETUKY (hOTOMIOMiHECLEHIIii Ta Yac XUTTS BUIIPOMiHIOBAJIbHOI peKOMOi-
Hallii Moau@dikoBaHUX IIapiB MOPYBATOrO KPEMHil0 B yMOBax aacopOlLlii HACUYEHUX OpraHiuHMX
napiB Ta OydepHUX PO34MHIB 3 pisHUMM 3HaYeHHsIMU pH. I1[oliHO BUTOTOBJEHI 3pa3Ku MoOpyBa-
TOrO KPEMHil0 OyJI0 MOPiBHSIHO i3 3pa3KaMu, 110 OYJ0 OKMCJIEHO Ta MOKPUTO IIapoM MoJi-3,4-
eTWIINOKCUTHO(MEHY. 3alpOIIOHOBAHO HOBMIA TUI TpaHCAIOCEpa, 1110 0a3yEThCs Ha BUMipi BUITPO-
MiHIOBaJIbHOI'O Yacy XUTTs, 110 YyTAuBMIA 10 piBHSA pH. Cnioctepiraetbes 3MeHIeHHS y 1.9 pa3iB
BUMPOMiHIOBAJIBLHOTO Yacy KUTTSI S-cMyru npu 3MiHi pH 32 10 9.

KnrouoBi ciroBa: mopyBaTuii KpeMHiil, (OTOMIOMIHECIICHIIis, ancopOilis, OyhepHi po3YnHMN.
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AHHOTAIMA

BJIMAHUE AICOPBIIMU I'A30B 1 pH PACTBOPOB HA M3JIYYATEJIbHOE BPEM XKN3HN
MOJINOULTNPOBAHHBIX CJIOEB ITIOPUCTOIO KPEMHUA

A. H. benuaos, U. B. Iaspuavuenxo, U. B. bernuaosa, B. A. Ckporumeseckuii, M. Kaopepa.

Bt M3ydeHbl KMHETHUKA (DOTOMIOMUHECLIEHIIUA U BpeMsl XKM3HU U3TydaTeJIbHO peKOMOU-
Halu¥ MOIU(UIIMPOBAHHBIX CIOEB MOPHCTOrO0 KPEMHUS B YCJIOBMSX aACcOpOLMM HACHIIIEHHBIX
OpraHMYECKMX MapoB U OY(EepHBIX PACTBOPOB C pa3InYHBIM 3HaYeHUeM pH. CBeXXenpuroToBieH-
HbIe 00pa3Lbl IOPUCTOrO KPEMHUSI CPAaBHUBAINMCH ¢ 00pa3liaMy, MMOABEPTIINMUCS OKUCICHUIO 1
MOKPBITEIMU CJIOEM TTOJIN-3,4-strmnnnokcutuodera. [pemmoxeH HOBBIM TUI TpaHCAIOCEPa, OC-
HOBaHHOTO Ha M3MEPEHUU U3Iy4aTeJIbHOTO BPEMEHM XXM3HU, YyBCTBUTEILHOIO K ypoBHIO pH.
HaGmromaeTcss ymeHnpieHue B 1.9 pa3 uanyyaTeIbHOTO BPEeMEHH XKM3HU S-TI0JIOCHI IIPU M3MEHEe-
Hun pHc 2 1o 9.

KiroueBble ciioBa: MOPUCTBI KpeMHUM, (POTOTIOMUHECLEHILIUS, aacopOLus, OydepHbie pac-
TBOPBIL.



10. JI. Anexcannpos, A. I1. [Tocnenos, A. C. 3auka, B. A. Crpenen, I. B. Kamapuyk

YIK 541.135:543.062

TASOYYBCTBUTEJIBbHBIE CEHCOPDI
HA OCHOBE COEIUHEHM TCNQ

IO. JI. Aaexcandpoé’, A. II. Ilocneaoé’, A. C. 3auxa’,
B. A. Cmpeaew’, I. B. Kamapuyx?

1 — HammoHampHBIN TEXHUUECKWI YHUBEPCHUTET “XapbKOBCKUH ITOJUTEXHUUECKUI MHCTUTYT,
. XapbKoB, yi1. @pyHse, 21, 61002, YkpauHa;
2 — DOU3NKO-TeXHNUECKNI MHCTUTYT HU3KMX Temrepatyp uM. b.1.Bepkuna HAHY,
I. XapbKoB, 11p. JlenuHa, 47, 61103, Ykpauna;
3 — HauwmoHanbHBINM HAydyHBIH HeHTp “WUHCTUTYT MeTposlorumn”,
r.XapbKoB, yJI. MupoHocuukas, 42, 61002, Ykpanna
Ten: +38(057)7076661; e-mail: ulalexandrov@kpi.kharkov.ua

AnHOTAIMA
TA30YYBCTBUTEJBbHBIE CEHCOPHI HA OCHOBE COEAVHEHU TCNQ
0. JI. Anexcandpos, A. II. Ilocneaos, A. C. 3auxa, B. A. Cmpeaeu, I. B. Kamapuyx

B paboTe nponuIrocTpupoBaHbl BEICOKAsT 9yBCTBUTEILHOCTD 1 M30MPaTEIbHOCTh Ta30BBIX CEH-
COpPOB MacCUBHOTrO TUMa Ha ocHoBe coearHeHuii TCNQ. ITpoBeneH comocTaBUTEbHBIN aHAIU3
OTKJIMKA CEHCOpa Ha JeCTBUE pa3IMYHBIX Ta30B M MMapoB Bombl. Iloka3aHo, 4TO aMIUIMTYAA OT-
KJIMKAa ¥ TTapaMeTphl ObICTPOACHCTBUS B Cpelie Ta3a, BBIABIXaeMOTO YeJIOBEKOM, Oosee 4yeM Ha 1-
2 TIOpsIIKa MPEBHIIIAIOT COOTBETCTBYIOIINE YPOBHU CUTHAJIOB IIPY BO3ICUCTBUM APYTUX areHTOB.
DTO CBUAETENBCTBYET O BLICOKOI UYBCTBUTEIHLHOCTH UCCIIEIOBAHHBIX CEHCOPOB 110 OTHOIIIEHHIO K
JaHHOI OMOJIOTUYECKO cpefie.

KnroueBsie cioBa: ra3oBbili ceHcop, 7,7,8,8-terpaumaHoxuHogumeradn (TCNQ), mpoBomu-
MOCTb, BBIIBIXaeMbIii ra3, YyBCTBUTEIBHOCTbD.

AHoTauis
TA3OYYTINBI CEHCOPU HA OCHOBI CITOJIYK TCNQ
10. JI. Anexcandpos, O. II. Ilocneaos, O. C. 3aixa, B. O. Cmpiseun, I. B. Kamapuyx

B po6oTi npointocTpoBaHi BUCOKA YYTJIMBICTh Ta BUOIPKOBICTh TA30BMX CEHCOPIB MAaCUBHOTO
Ity Ha ocHOBi crioiyK TCNQ. IIpoBeaeHuit mopiBHSUIbHUI aHAai3 BiATyKy CEHCOpa Ha Ailo pi3-
HUX raziB i napiB Boau. ITokazaHo, 110 aMILIiTyAa BiATyKy i mapaMeTpu LIBUIKOMIIL B cepeloBUILL
ragy, IKMil BUIMXa€E JI0AUHA, OiTbII HiXX Ha 1 — 2 TTOpsIAKY MEPEBUILYE BiIMOBiIHI piBHiI CUTHAJIiB
TIPY BIUIMBI iHIIMX areHTiB. Lle CBiMYUTh Mpo BUCOKY YYTIMBICTh JOCHiIKEHUX CEHCOPIB IO BiTHO-
IIEHHIO IO TaHOTO Oi0JIOTIYHOTO CEPENOBUIIIA.

KunrouoBi ciroBa: razosuii ceHcop, 7,7,8,8-terpanmanoxinogumeTta (TCNQ), mpoBigHiCTh, BU-
IVIXyBaHMIA Ta3, YyTIIUBICTb.
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Summary
GAS-SENSITIVE SENSORS BASED ON TCNQ DERIVATIVES
Yu. L. Alexandrov, O. P. Pospyelov, A. S. Zaika, V. A. Strelets, G. V. Kamarchuk

High sensitivity and selectivity of gas sensor based on TCNQ compounds have been illustrated.
The comparative analysis of the sensor response to the action of various gases and water vapour has
been performed. It is shown that amplitude and speed of sensor response to the action of breath gas
exceed those to the action of other gases agents by more than 1-2 orders of magnitude. It testifies
about high sensitivity of the sensors under investigation to this biological media.

Keywords: gas sensor, 7,7,8,8- tetracyanoquinodimethane (TCNQ), conductivity, breath gas,
sensitivity.
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CEHCOPbBI AKTUBHOI'O TUIIA IJI1 AHAJIN3A
BbIJIBIXAEMOTI'O T'A3A

A. II. Ilocneaoé’, E. I. Kyuwi, IO. JI. Arexcanopoé’,
A. M. Ilnemneé’, I. B. Kamapuyx’

1 — HamoHanmpHBIN TEXHUYECKWI YHUBEPCHUTET “ XapbKOBCKUH ITOJUTEXHUUECKUT MHCTUTYT,
yi1. ®pynse, 21, nXaposkos 61002, YkpauHa;
2 — UucTtuTyT oxpansl gereit 1 moapoctkoB AMH Ykpaunsl, mpocriexT 50 met BJIKCM, 52-a,
. XapbkoB 61153, YkpauHa;
3 — OU3MKO-TeXHUYSCKUN MHCTUTYT HU3KMX TemriepaTtyp uMm. b.1.Bepknna HAHY, mip. Jlenuna, 47,
r.XapbkoB, 61103, YkpauHa.
Ten: +38(057)7076661; e-mail: pospelow@kpi.kharkov.ua

AHHOTAIMA
CEHCOPBI AKTUBHOT'O TUIIA 1J151 AHAJIM3A BBIIBIXAEMOI'O IT'A3A
A. II. Ilocneaos, E. I. Kyw, IO. JI. Asexcanopos, A. M. Ilriemnes, I. B. Kamapuyx

Ha ocHoBe IIPOM3BOIHLBIX TCNQ CO3daHbl U C YCIIEXOM ITPUMMECHCHBI CCHCOPLI aKTUBHOI'O TUIIA
IJIA aHaJIN3a BbIAbIXa€MOI'O I'a3a. HpI/I M3roTOBJICHNHM HOBBIX CCHCOPOB ObL1a co3gaHa ME30CKOITN -
yccKad MMKPOKOHTaKTHad MYJIbTUCTPYKTYpa, 6)'[3,1"0,[[3]39{ YEMY JOCTUTHYTA BbICOKasd YyBCTBUTCJIb-
HOCTb U CEJICKTUBHOCTD. HDGIU'IO)KCHH XapaKTCPUCTUUYCCKUEC MMapaMECTPbl OTKJINKA IJId YCTAHOBJIC-
HUA €TO KOppCJ’[HHI/Iﬁ C COCTOAHUEM OpraHm3mMma.

KnroueBsie cioBa: ra3oBbili ceHcop, 7,7,8,8-terpaumaHoxuHogumeradn (TCNQ), mpoBomu-
MOCTb, BBIIBIXaeMbIii ra3, YyBCTBUTEIBHOCTbD.

AHoTauis
CEHCOPU AKTUBHOT'O TUITY JJISI AHAJTI3Y TA3Y, IKUI BULINXAEThCA
0. II. Ilocneaos, €. I. Kyw, IO. JI. Arexcandpos, O. M. Ilremuvos, I. B. Kamapuyx

Ha ocHogi noxigHux TCNQ cTBOpeHi i YCIiIlIHO BUKOPUCTaHi CEHCOPU aKTUBHOTO TUIY IJISI
aHaJji3y rasy, IKuil BuauxaeTbcs. I1im yac BUTOTOBIEHHSI HOBUX CEHCOpiB Oyja CTBOpeHa Me30-
CKOMiYyHa MiKpOKOHTaKTHA MYJBTICTPYKTYypa , 3aBASIKM YOMY JOCSITHYTa BMCOKA YYTJIMBICTb i Ce-
JIEKTUBHICTb. 3alIpOIIOHOBAHI XapaKTepUCTUYHI ITapaMeTpH BiAryKy IJIS BU3HAUYEHHS KOpeJsLii
i3 CTAaHOM OpraHi3my.

Kimouosi cyiosa: ra3zoBmii ceHcop, 7,7,8,8-terpanmanoxinognmeraH (TCNQ), mpoBigHICTB, a3,
SKUI BUIMXAETHCS, YYTIUBICTb.
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Summary
ACTIVE TYPE SENSORS FOR BREATH GAS ANALYSIS
A. P. Pospelov, I. G. Kushch, Yu. L. Alexandrov, A. M. Pletnev, G. V. Kamarchuk

New active type TCNQ derivatives-based sensors have been developed and applied successfully
to breath gas analysis. High sensitivity and selectivity of new sensors were achieved by application
of mesoscopic point-contact multistructures to sensor design. Characteristic parameters in sensor
response to breath action were proposed to reveal correlations with organism state.

Keywords: gas sensor, 7,7,8,8-tetracyanochinodimethane (TCNQ), conductivity, breath gas,
sensitivity.
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Ultraviolet Assisted 3-D Microstructures on PET
Komijani, Y. Izadi, N. Khadem-Hosseinich, B.
Mohajerzadeh, S.

On page(s): 851- 853

Abstract

UV-assisted deep vertical etching of polyethylene
terephthalate (PET) is shown to be suitable for realizing
high resolution and high-aspect-ratio features, and is ap-
plied to fabrication of microelectromechanical systems
(MEMS) and photonics devices. The technique has the
potential to be used for structures below micrometer re-
gime.

Sensitive Chemical Optic Sensor Using Birefringent
Porous Glass for the Detection of Volatile Organic
Compounds

Pinet, E. Dube, S. Vachon-Savary, M. Cote, J.-S.
Poliquin, M.

On page(s): 854- 860

Abstract

A simple design involving a birefringent porous glass ori-
ented between two crossed polarizers serves as the foun-
dation for an optically based sensitive broad-spectrum
chemical sensor. Volatile organic compounds (VOCs)
such as acetonitrile vapors can be readily detected at
concentrations of as low as 50 ppm. Changes are ob-
served in polarized light transmitted by the anisotropic
porous material constituting the sensor, upon exposure
to VOC-bearing air, as intensity changes at a defined
wavelength or as changes in spectral content (color)
detectable by the eye. The optical effects resulting from
exposure to various vapors are reversible and may result
from adsorption of solvent vapors with attendant reduc-
tion of anisotropy. The microporous structure as well as
the surface chemistry of the sensor may be controlled for
tuning the response to VOCs for industrial applications.
Miniaturization of the sensor using low-cost materials
such as plastic or glass optical fibers, Polaroid films, and
birefringent porous glass is demonstrated. The sensor de-
scribed in this paper could use ambient light as source
and the eye as detector (color change) or electronically
controlled light emission and detection for better sensi-
tivity and real time monitoring of VOCs. Such intrinsic
explosion proof sensors could be used to safely monitor
VOC levels in remote environments.

Low-Cost Surface-Mount LED Gas Sensor
Shepherd, R.L. Yerazunis, W.S. Lau, K. T. Diamond, D.

On page(s): 861- 866

Abstract

A low-cost chemical sensor comprising surface-mount
light-emitting diodes (LEDs) has been developed for
colorimetric gas detection. The device consists of a pair of
LEDs connected to a simple PIC microcontroller circuit
and in the most basic form, requires the use of only two in-
put—output (I/O) pins on the chip. The key features of this
sensor are the use of a LED rather than a photodiode for
light detection and an all-digital light detection protocol
that leads to a reduction in cost and power consumption
by avoiding the need for an analog-to-digital converter.
The surface-mount diodes employed are more compact
than standard LEDs and are more amenable to coating by
solid-state sensor films. Results from sensors employing a
chemochromic ammonia sensitive film are presented, and
the detection of this target is demonstrated in the parts-
per-million range. The configuration is applicable to a
wide range of colorimetric gas sensing materials.

Acoustic and Optical VOCs Sensors Incorporating
Carbon Nanotubes

Penza, M. Cassano, G. Aversa, P. Cusano, A. Consales,
M. Giordano, M. Nicolais, L.

On page(s): 867- 875

Abstract

The authors investigate the sensing properties of single-
walled carbon nanotubes (SWCNTSs) films, which are
used as nanostructured materials for chemical sensors
onto three types of transducers using different principles
of operation as surface acoustic waves (SAWs), quartz-
crystal microbalance (QCM), and a standard silica op-
tical fiber (SOF) for detection of volatile organic com-
pounds at a room temperature. The sensing probes have
been configured as 315- and 433-MHz SAW two-port
resonator-based oscillator, 10-MHz QCM resonator, and
SOF light-reflectometry-based system at a wavelength of
1310 nm. A nanocomposite film of SWCNTs embedded
in a cadmium-arachidate matrix was deposited by Lang-
muir-Blodgett (LB) technique onto the SAW sensors.
An LB multilayer of SWCNTs-onto-CdA buffer material
was also deposited onto the QCM and SOF sensors. The
experiments demonstrate that carbon-nanotubes acous-
tic and optical sensors are highly sensitive to a wide range
of polar and nonpolar organic solvents up to a sub-ppm
detection limit at a room temperature.
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Electrostriction of a Polyurethane Elastomer-Based
Polyester
Diaconu, I. Dorohoi, D.-O. Topoliceanu, F.

On page(s): 876- 880

Abstract

This paper is dealing with the electromechanical proper-
ties of a synthesized polyurethane elastomer film-based
polyester. On the basis of the electrostatic-field induced
strain, dielectric, and stress-strain measurements carried
out under ambient conditions, the electromechanical
parameters such as thickness strain, apparent electros-
trictive coefficient, effective pressure, mechanical en-
ergy density, and Maxwell-effect contribution, were de-
termined. Thickness strain versus the static electric field
showed a quadratic dependence up to about 6.3 MV/m,
which is consistent with an electrostrictive response. The
maximum induced strain of 7% obtained at 16 MV/m
is higher than those reported in the literature on un-
prestrained polyurethane film with noncompliant elec-
trodes. Remarkable apparent electrostrictive coefficient
(~7.75 10" m?/V?) and response time (600 ms) were
found. Under the actual experimental conditions (rigid
electrodes and maximum electrostatic field of 16 MV/
m), the effective compressive pressure (0.9 MPa) and
mechanical energy density (0.032 J/cm?) values are quite
noticeable. A small Maxwell-effect contribution of only
0.32% was found. The electromechanical parameters of
this polyurethane elastomer indicate that this material is
potentially useful for practical actuators and sensors.

Tuning of Surface Properties of AlGaN/GaN Sensors for
Nanodroplets and Picodroplets

Buchheim, C. Kittler, G. Cimalla, V. Lebedev, V.
Fischer, M. Krischok, S. Yanev, V. Himmerlich, M.
Ecke, G. Schaefer, J.A. Ambacher, O.

On page(s): 881- 886

Abstract

Modifications of AlGaN surfaces have been carried out
in order to tune their wetting properties. A hydrophilic
surface is achieved by a wet and dry thermal oxidation,
whereas the deposition of fluorocarbon (FC) layers leads
to a passivation with a hydrophobic behavior. It was
found that both surfaces still change their properties in
the first days/hours after the modification. For the FC
layers, differences are observed in dependence of the
deposition method, which are explained by the different
chemical-bond structures of the various FC films.
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Cosputtered Metal and SiO, Layers for Use in Thick-
Film MISiC NH, Sensors

Wingbrant, H. Persson, M. Abom, A.E. Eriksson, M.
Andersson, B. Simko, S. Kubinski, D.J. Visser, J.H.
Spetz, A.L.

On page(s): 887- 897

Abstract

High-temperature metal-insulator-silicon-carbide (MI-
SiC) sensors are currently under development for use as
NH, sensors in selective-catalytic-reduction (SCR) sys-
tems in diesel engines or non-SCR (NSCR) systems in
boilers. The detection of NH, by these sensors requires
the presence of triple points where the gas, the metal, and
the insulator meet. These triple points have traditionally
been located at the interface between the insulator and a
porous metal. However, to facilitate the long-term stabil-
ity of the devices when used in a harsh environment, a
nonporous gate material would be preferred. Here, the
behavior of the samples where such triple points have
been introduced in a dense film through cosputtering of
the insulator (SiO,), and either Pt or Ir is studied. The
NH, sensitivity of the materials was found to be in ac-
cordance with the earlier investigations on Si-based
samples with cosputtered gate materials. Several metal-
to-insulator ratios for each of the metals Pt and Ir were
studied. The sensitivity of the layers as well as their selec-
tivity to different concentrations of NH, at temperatures
ranging from 150°C to 450°C was investigated. The films
containing 60%—70% Pt or Ir were found to give a high
sensitivity toward NH,. These samples were shown to be
sensitive also to propylene and H, but were rather insen-
sitive to NO and CO.

A Capacitance Ultrasonic Transducer With
Micromachined Backplate for Fast Flow Measurements
in Hot Pulsating Gases

Schroder, A. Kupnik, M. Oapos Leary, P. Benes, E.
Groschl, M.

On page(s): 898- 905

Abstract

A novel high-temperature resistant capacitance ultrason-
ic transducer is presented. It is designed for an ultrasonic
transit-time gas flowmeter and meets two main require-
ments not fulfilled by common piezoelectric transduc-
ers: First, a special construction based on an oxidized
and patterned silicon backplate combined with a metallic
membrane enables transducer operation at clevated gas
temperatures of up to 600°C. Second, the geometry and
material parameters were chosen to obtain a broadband
device that allows high signal slew rates and pulse repeti-
tion rates. As proven by measurements in an automotive
combustion engine test bed environment, this new trans-
ducer suits for internal combustion engine exhaust flow
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measurements in between the catalytic converter and the
end of the exhaust pipe. Preliminary results for the ex-
haust mass flow (up to 160 kg/h) of a typical automotive
engine measured with these novel transducers are given
and compared with the mass flow calculated from fuel
consumption and air/fuel ratio (1).

Adaptive Pulse Repetition Frequency Technique for
an Ultrasonic Transit-Time Gas Flowmeter for Hot
Pulsating Gases

Kupnik, M. Schroder, A. Oapos Leary, P. Benes, E.
Groschl, M.

On page(s): 906- 915

Abstract

A technique of using an adaptive pulse repetition fre-
quency (PRF) to operate an ultrasonic contrapropaga-
tion transit-time gas flowmeter (UFM) is introduced.
This adaptive PRF technique allows transient measure-
ments of hot (up to 450°C) and pulsating (up to 1.5 kHz)
gas flows. Such conditions occur in the exhaust gas of a
combustion engine. Here, a UFM with the widely used
fixed PRF technique is not applicable, because the large
gas temperature variations would prevent a reliable de-
tection of ultrasonic pulse arrival times. Coherently re-
flected waves are generated within the gas because of the
unavoidable acoustic impedance mismatch between the
gas and the transducers, and, depending on the gas tem-
peratures, these echoes overlap with the main signal. The
adaptive PRF technique overcomes this problem and al-
lows correct pulse detection over the whole temperature
range required. The UFM utilizes special high-tempera-
ture-resistant capacitance ultrasonic transducers (CUTS)
to meet the requirements in terms of operating tempera-
ture range and dynamic response. Results, which are ob-
tained with a preliminary laboratory prototype, are pre-
sented for the exhaust gas mass flow rate in a J50-mm
pipe measured at gas temperatures of up to 450°C and at
PRFs of up to 5.5 kHz, which is an increase in frequency
response of one order of magnitude in comparison to ex-
isting measurement systems.

Nondestructive Dynamic Characterization of
Nanocrystalline Diamond Membranes for Flexural Plate
Wave Sensors

Francis, L.A. Kromka, A. Steinmuller-Nethl, D.
Bertrand, P. Van Hoof, C.

On page(s): 916- 923

Abstract

Nanocrystalline diamond (NCD) is a promising material
for the fabrication of highly sensitive flexural-plate-wave
(FPW) sensors. The design of FPW sensors requires the
determination of the mechanical properties of a vibrat-

ing thin-film membrane. In this paper, a method to in-
vestigate the mechanical resonance of NCD membranes
is presented. Membranes with lateral dimensions in the
millimeter range and 1.2-pum thick were excited in air by
a loudspeaker, and the resonance mode shapes were re-
corded optically with a stroboscopic interferometer. The
resonance frequencies helped in determining directly the
mechanical parameter of interest for the design of dia-
mond-based FPW devices and the residual stress in the
NCD layer. This method allows the rapid investigation
of prototype materials without requiring an integrated
transduction system and can be applied to analyze struc-
tures with the actual dimensions of FPW sensors. The
experimental results are used to assess the sensing prop-
erties of FPW devices with NCD membranes, which are
enhanced with respect to classical materials such as sili-
con-based materials.

Induced Magnetic Anisotropy and Stress-Impedance
Effect in Nanocrystalline Fe., .Cu Nb.Si , .B; Ribbons
Li, D. Lu, Z. Zhou, S.

On page(s): 924- 927

Abstract

The influence of direction and strength of induced mag-
netic anisotropy on stress-impedance (SI) effect was ex-
perimentally and theoretically studied in this paper. Ex-
perimentally, it was found that the magnetic anisotropy
of the stress Joule heated Fe,, .Cu Nb,Si , .B;nanocrys-
talline ribbons were determined by direction and strength
of the induced anisotropy. Theoretical calculations of the
direction and strength of the induced magnetic anisot-
ropy suggest that transverse anisotropy and small aniso-
tropic field result in an increase of the SI effect. To de-
crease the anisotropic field and increase the transverse
anisotropy simultaneously, a complex annealing proc-
ess was applied to Fe_, .Cu Nb,Si , B/ ribbons, and it
was found that the SI effect was drastically improved. A
maximum change of 286% in the SI ratio of the complex
annealed nanocrystalline Fe_, .Cu,Nb,Si , ;B, ribbon was
observed around 10 MHz frequencies.

Characterization of an Integrable Single-Crystalline 3-D
Tactile Sensor

Vasarhelyi, G. Adam, M. Vazsonyi, E. Vizvary, Z. Kis,
A. Barsony, I. Ducso, C.

On page(s): 928- 934

Abstract

Porous-Si-micromachining technique was used for the
formation of single-crystalline force-sensor elements,
capable of resolving the three vector components of the
loading force. Similar structures presented so far are cre-
ated from deposited polycrystalline Si resistors embed-
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ded in multilayered SiO,/Si,N, membranes, using sur-
face micromachining technique for a cavity formation.
In this paper, the authors implanted four piezoresistors in
an n-type-perforated membrane, having their reference
pairs on the substrate in order to form four half bridges
for the transduction of the mechanical stress. They suc-
cessfully combined the HF-based porous-Si process
with conventional doping and Al metallization, thereby
offering the possibility of integration with readout and
amplifying electronics. The 300 x 300 pm? membrane
size allows for the formation of large tactile arrays using
single-crystalline-sensing elements of superior mechani-
cal properties. They used the finite-element method for
modeling the stress distribution in the sensor, and verified
the results with real measurements. Finally, they covered
the sensors with different elastic silicon—rubber layers,
and measured the sensor’s altered properties. They used
continuum mechanics to describe the behavior of the
rubber layer.

Ferrite-Piezoelectric Multilayers for Magnetic Field
Sensors

Fetisov, Y.K. Bush, A.A. Kamentsev, K.E.
Ostashchenko, A.Y. Srinivasan, G.

On page(s): 935- 938

Abstract

A magnetic field sensor based on magnetoelectric effects
in a ferrite-piezoelectric layered sample is proposed.
Such sensors are passive, provide direct conversion of
magnetic fields into an electrical signal, and allow meas-
urements of both ac and dc magnetic fields. A multilayer
sample of nickel zinc ferrite-lead zirconate titanate has
been used to characterize the sensor response to ac and
dc fields, field orientations, frequency, and temperature.
The sample shows a linear response for dc fields up to a
maximum of 1750 Oe. The sensor output is temperature
independent over 273—337 K, but is dependent on fre-
quency of the ac excitation field. Operating at electro-
mechanical resonance for the element enhances the sen-
sor sensitivity by an order of magnitude. For ac magnetic
field sensors, the output varies linearly with amplitude.

Bubble Detector in Polyurethane Applications Based on a
Microwave System
Redo-Sanchez, A. Tejada, J. Bohigas, X.

On page(s): 939- 944

Abstract

This paper discusses a device that detects bubbles in glue
depositions on a windshield glass, which may cause water
leakages inside the cockpit. This device is inexpensive,
more reliable than other existing solutions, and imple-
ments a specific signal treatment and a bubble size cal-
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culation model. The device is based on microwave radia-
tion system in the X-band and has been developed and
implemented in real production in the final assembly
area of the automotive industry.

ITO/Homoepitaxial ZnSe/ITO MSM Sensors With
Thermal Annealing

Chang, S.J. Lin, T.K. Su, Y.-K. Chiou, Y.Z. Wang, C.K.
Chang, S.P. Chang, C.M. Tang, J.J. Huang, B.R.

On page(s): 945- 949

Abstract

Indium—tin—oxide/homoepitaxial ZnSe/indium—tin—
oxide metal-semiconductor-metal ultraviolet/blue sen-
sors were prepared on the ZnSe substrates. It was found
that the Schottky-barrier height became larger and the
interface state density became smaller after annealing.
With an incident wavelength of 448 nm and an applied
bias of 1V, it was found that the responsivities for the
sensors with and without thermal annealing were 0.15
and 0.12 A/W, which corresponds to the quantum effi-
ciencies of 40% and 33.5%, respectively. Furthermore,
it was found that the sensors with a smaller noise equiva-
lent power and larger detectivity can be achieved by an-
nealing.

An Electronic-Calibration Scheme for Logarithmic
CMOS Pixels
Choubey, B. Aoyoma, S. Otim, S. Joseph, D. Collins, S.

On page(s): 950- 956

Abstract

Logarithmic cameras have the wide dynamic range re-
quired to image natural scenes and encode the impor-
tant contrast information within the scene. However,
the images from these cameras are severely degraded by
a fixed pattern noise (FPN). Previous attempts to im-
prove the quality of the images from these cameras by
removing an additive FPN have led to disappointing re-
sults. Using an existing model for the response of loga-
rithmic pixels, it is concluded that the residual FPN in
these images is caused by gain variations between pixels.
In order to reduce the effects of these variations, a read-
out circuit, which is based upon a differential amplifier,
has been used. However, even with this readout circuit,
high-quality images will only be obtained if each image
is corrected to remove the effects of both gain and offset
variations. Measurement results are presented that show
that the quality of the output from the logarithmic pixels
is significantly improved if an electronic-calibration pro-
cedure is used to correct for both types of variations. In
fact, with this procedure, the contrast sensitivity of the
logarithmic pixels becomes comparable to that of the hu-
man eye over five decades of illumination intensity.
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AlGaN-Based Linear Array for UV Solar-Blind Imaging
From 240 to 280 nm

Mazzeo, G. Reverchon, J.-L. Duboz, J.-Y.

Dussaigne, A.

On page(s): 957- 963

Abstract

The realization of a linear array of 300 pixels, with a 26-
um pitch, based on Al Ga, N metal—semiconductor—
metal photodetectors, is described. The composition of
the active layer is chosen in order to optimize the solar-
blind operation: A sharp cutoff at 280 nm is observed,
with discrimination between far and medium ultraviolet
(UV) of three orders of magnitude. The detector shows
a peak responsivity of 12 mA/W and a dark current
smaller than 1 fA at the typical polarization of 4 V. The
maximum resolution is analyzed in terms of modulation
transfer function (MTF): The best result is obtained for
a front-side illumination, i.e., when an MTF of 0.45 is
measured at the half Nyquist frequency (19.2 lp/mm).
Some UV images, which are obtained in a pushbroom
model, are reported. The visible rejection is proven by
directly imaging the arc of a Xenon lamp: It is shown that
only the relatively weak far-UV component contributes
to the signal.

Flip-Chip p(GaN)-i(GaN)-n(AlGaN) Narrowband UV-A
Photosensors

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

On page(s): 964- 969

Abstract

Flip-chip p(GaN)-i(GaN)-n(AlGaN) photosensorswith
extremely low dark currents were fabricated and charac-
terized. It was found that the sensor with a 0.5-pum-thick
Si-doped n*-Al  ,.Ga N layer could only detect optical
signals with wavelength in between 325 and 360 nm. With
an incident wavelength of 355 nm, the authors achieved
a peak responsivity of 0.16 A/W at zero bias, which cor-
responds to an external quantum efficiency of 56%.

Characterization of Amorphous GMI Thin-Film
Meander Trilayers
Giouroudi, I. Hauser, H. Musiejovsky, L. Steurer, J.

On page(s): 970- 973

Abstract

This paper presents the magnetic properties of CoFeB
trilayer thin films in relation to the high-frequency im-
pedance responses. Fifty- and 100-nm-thin amorphous
layers with a central 100- and 200-nm-thin Cu layer, re-
spectively, were sputtered onto a thermally oxidized Si

wafer. 300-pm-long meanders of 3—20-pm width were
structured using a standard mask with various meanders,
which were connected in series and were then formed
by plasma etching. Magnetization curves, parallel to
the easy axis, and hard axis of uniaxial anisotropy, were
measured by the magnetoptical Kerr effect exhibiting
anisotropy fields of around 2 kA/m and low coercivity
in the hard-axis direction, depending on the film thick-
ness. The magnetoimpedance (M) effect was measured
manually from 10 MHz to 1 GHz by means of a network
analyzer using the reflected wave through the sample.
The maximum effect occurred for both samples at 850
MHz.

Kernel Density Estimation-Based Data Correlation
Feng, J. Qu, G. Potkonjak, M.

On page(s): 974- 981

Abstract

Calibration is the process of identifying and correcting
the most likely error in sensor measurements. The basis
for the authors’ calibration procedure is to construct a
statistical error model that captures the characteristics
of the measurement errors. Such an error model can be
constructed either offline or online and is derived us-
ing the nonparametric kernel-density-estimation tech-
niques. Models constructed using various forms of the
kernel smoothing functions are compared using statis-
tical evaluation methods. Based on the selected error
model, they propose four alternatives to make the tran-
sition from the error model to the calibration model,
which is represented by piecewise polynomials. In addi-
tion, statistical validation and evaluation methods such
as resubstitution, is used in order to establish the interval
of confidence for both the error model and the calibra-
tion model. Traces of the acoustic signal-based distance
measurements recorded by infield deployed sensors are
used as their demonstrative example. Finally, they dis-
cuss the broad range of applications of the error models
and provide an example on how adopting statistical error
model as the optimization objective impacts the accu-
racy of the location discovery problem in wireless sensor
networks.

Multichannel Temperature Sensing by Differential
Coherence Multiplexing

Ivanov, V.V. Markelov, V.A. Novikov, M.A. Ustavshikov,
S.S. Volkov, P.V. Kwon, I.-B.

On page(s): 982- 985

Abstract

The method of differential coherence multiplexing is
demonstrated for multichannel temperature sensing.
The idea of the method is to introduce into the con-
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ventional coherence-multiplexed sensor array a chain
of stable etalon interferometers connected to the inter-
rogating interferometer in parallel to the sensor chains.
Optical delays of sensor interferometers are obtained
from the phase shift of the interference maximums of
the etalon and sensor coherence peaks. The technique
is inherently insensitive to low-frequency phase noise in
the interrogating interferometer and does not require any
means for measurement of the optical path difference of
the interrogating interferometer. Multiplexed tempera-
ture sensing is demonstrated in a chain of four extrinsic
Fabry—PWrot temperature sensors in the range of 400°C
with a root-mean-square noise of 0.005°C. Theoretical
estimations show a possibility of increasing the dynamic
range to the units of 10°.

A Parallel Multiplexed Temperature Sensor System
Using Bragg-Grating-Based Fiber Lasers

Mandal, J. Sun, T. Grattan, K.T.V. Zheng, R.T. Ngo,
N.Q. Augousti, A.T.

On page(s): 986- 995

Abstract

A parallel multiplexed temperature sensor scheme us-
ing a Bragg grating-based fiber laser approach has been
developed and evaluated. Multiple laser cavities were
formed as the active gain media of the system using a
common broadband chirped fiber Bragg grating (CFBG)
and several normal FBGs, which were used as optical
feedback elements, in conjunction with different lengths
of erbium-doped fibers (EDFs). These gain media were
externally pumped by light from a 1480-nm laser diode
(LD) through a 1480-nm 1x4 splitter. Normal FBGs
were used as the wavelength-selective and sensing ele-
ments of the laser system. Simultaneous laser action at
three different wavelengths corresponding to channels 1,
3, and 4, respectively, was obtained using this scheme.
The temperature was measured over the range from room
temperature (27°C) to a maximum of 540°C, which
shows the potential of the scheme for quasi-distributed
sensor applications.

A Multiplexed Impedance Analyzer for Characterizing
Polymer-Coated QCM Sensor Arrays

Mills, C.A. Chai, K.T.C. Milgrew, M.J. Glidle, A.
Cooper, J.M. Cumming, D.R.S.

On page(s): 996- 1002

Abstract

This paper describes the development and evaluation of
a custom-built impedance analyzer, which uses a multi-
plexing bridge circuit to characterize an array of polymer-
coated quartz crystal microbalance (QCM) sensors. The
analyzer is constructed on a single printed circuit board
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with minimum components and is sufficiently compact
for integration into a handheld format. The custom-built
device is used to observe the changes that occur in QCM
sensors when experimental conditions such as polymer
coating film thickness, odorant vapor pressure, and rela-
tive molecular mass are varied. An equivalent electric
circuit for a QCM is used to model the conductance and
susceptance data captured by the analyzer. The measured
response of an array of QCM sensors demonstrates that
the custom-built device is a suitable instrument for de-
tecting different gases and understanding polymer—va-
por interactions.

An MCM-Based Microsystem for Colorimetric
Detection of Biomolecules in Biological Fluids
Minas, G. De Graaf, G. Wolffenbuttel, R.F.
Correia, J.H.

On page(s): 1003-1009

Abstract

This paper presents a multichip module microsystem for
biological fluid analysis. It is composed of three parts,
namely 1) CMOS silicon optical detection microsystem,
which includes a photodetector and a light-to-frequency
converter for readout; 2) dielectric thin-film-based op-
tical filter on top of the photodetector fabricated using
IC-compatible postprocessing; and 3) glass die on top
containing the microchannels fabricated using SU-8
techniques. The application is in low-cost quantitative
measurement of the concentration of biomolecules in
biological fluids. Its operation is based on optical ab-
sorption in the part of the visible spectrum that is defined
by the specific biomolecule. Signals proportional to the
intensity of the light transmitted through the biological
fluid are available at the output in the form of bit streams,
which allows simple computer interfacing. The quantita-
tive measurement of the total protein in urine is success-
fully demonstrated. The photodiode responsivity is 224
mA/W with a full-width at half-maximum of 10 nm at
A= 600 nm. The optical system sensitivity is 1 kHz/Wm-?
at A= 670 nm.

Design and Analysis of the Position Detection Algorithm
for a Probe Storage
Min, D.-K. Hong, S.

On page(s): 1010-1015

Abstract

A new two-axis positional error detection algorithm for
probe storage is proposed. Using only probes, this algo-
rithm can detect two-axis positions simultaneously and
continuously for off-track control and synchronization.
Two decomposition signals are multiplied to the probe
readback signal while vibrating the scanner in low fre-
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quency of the specific value to extract two position er-
ror signals from it. In addition, the same algorithm using
only one decomposition signal is proposed. Because this
algorithm provides very precise positional errors con-
tinuously, off-track and synchronization errors can be
controlled to zero continuously, and the sensitivities to
disturbances can be reduced.

SOI Hall-Sensor Front End for Energy Measurement
Blagojevic, M. Kayal, M. Gervais, M. De Venuto, D.

On page(s): 1016- 1021

Abstract

The growing demand for the solid-state meters for power
and energy measurement leads to the fully integrated
Hall-sensor-based microsystem solutions. In this pa-
per, a silicon-on-insulator (SOI) Hall-sensor-based mi-
crosystem for energy measurements with dynamic off-
set cancellation was described. The Hall sensor is used
to multiply the line voltage and the line current, giving
an output voltage proportional to the instantaneous
power. Furthermore, the voltage at the Hall output is
proportional to the line active power and can be further
processed. By converting the sensor output voltage to a
digital signal using a (AX) modulator followed by a dig-
ital filtering, the energy consumption is observed at the
end of the processing chain. The entire microsystem has
been integrated in an experimental 0.5-um fully depleted
SOI process and has a measured output error of less than
+1.5%.

A Novel Transepidermal Water Loss Sensor
Valentin, B. Mundlein, M. Chabicovsky, R. Nicolics, J.

On page(s): 1022-1026

Abstract

Recently, a novel microsensor to measure the transepi-
dermal water loss (TEWL) of the human skin has been
developed. The sensor is based on an interdigital elec-
trode system covered with a highly hygroscopic salt film.
It is mounted inside a closed chamber arrangement in
a distance of about 1.4 mm away from the skin. In this
paper, the authors present a new method to evaluate and
calibrate the sensor device. Different TEWL values are
imitated by a variable humidity source. Furthermore, the
very high sensitivity of the TEWL sensor is demonstrated.
The output signal represented by the conductance of the
sensor varies over six orders of magnitude in the relevant
TEWL range between 2 and 60 g/(m?h).

DeFET: A Novel CMOS Electric-Field Sensor for Lab-
on-a-Chip and Biomedical Applications
Ghallab, Y.H. Badawy, W.

On page(s): 1027-1037

Abstract

This paper presents a novel CMOS electric-field sen-
sor, it is called the “differential electric-field sensitive
field-effect transistor” (DeFET), which is based on a
standard 0.18-um Taiwan Semiconductor Manufactur-
ing Company (TSMC) CMOS technology. The DeFET
shows a sensitivity of 51.7 mV/(V/um). This paper also
describes the DeFET's theory of operation in addition to
the experimental and simulation results that confirm the
DeFET's theory of operation. Some applications of the
DeFET in the area of lab on a chip and biomedical are
also presented.
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JlokTop (pi3nKo-MaTeMaTUYHUX HayK, Mpodecop
APOCJIAB IJUITY JIEIIIX

(llo 60-piuus 3 Onsa HapoOrcenHs)

28 kBiTHa 2007 p. BizToMOMY BYEHOMY, TOKTO-
py @i3zuko-MaTeMaTUYHUX HayK, mpodecopy, 3a-
BimyBauy jabopaTopii OmechbKoro HamioHaJbHOTO
yHiBepcutety iMeHi I. I. MeyHnKoBa, 3aCTYyITHUKY
TOJIOBHOI'O pelakTopa Hallloro xXypHaiy JpociiaBy
Innigy Jlemixy BunoBHuaoch 60 pokiB.

Hayxkosy po6oty {. 1. Jlemix po3nouaB B Cy-
xyMcbKili ¢inii AkyctuuHoro iHctutyty AH CPCP,
KyIu OyB HampaBJIEHUI 32 IPOITO3ULIiE€I0 KEPIBHU -
urBa ¢ifii, Je BiH MPOXOIUB TMPAKTUKY Ha 3-My,
4-My i 5-My Kypcax i TaM Xe 3aXUCTHUB TUILJIOM iH-
XeHepa Ticis 3akiHueHHs B 1970 poili HaBYaHHS
Ha iHXeHepHo-(diznuyHoMy dakynbreTi B Onmech-
KOMYy TIoJTliTexHiuyHOMY iHCTUTYTI. [IpaiioBaB Tam
y Bimmiai mokropa (i3zmKo-MaTeMaTMYHUX Hayk,
3rogoM akaaemika Bile-nipeduaeHta AH CPCP
Bixtopa IBaHoBuua liivoBa.

3rogom SApocnaB [niy noBepHyBcs B Onecy i 3
1975 p. o 1977 p. npautosaB B OnecbKoMy Biii-
JneHHi IHcTutyty Mmatematuku AH YPCP. 3 1977 p.
no 1992 p. mpamoBaB y HaykoBo-mociigHoMy
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TeXHOJIOriYHOMY iHCTUTYTI “TeMn” MiHicTepcTBa
MpOMUCIOBOCTiI 3acobiB 3B’s13ky CPCP Ha moca-
Jlax CTaplIoro, MpoBiMHOTO iHXeHepa, HaYaJIbHU -
Ka cexTopa, Bigainy. B HITI “Temn” cTBOpUB Ja-
0opaTopilo aKyCcTOeJIeKTPOHIKM i TOHKOILIiBKOBOI
TEXHOJIOTII i YCITIIIIHO HEI0 KepyBaB.

IMicna 3akiHYeHHS acHipaHTypu y akKaaemi-
ka PAH, Tomi akamemika AH CPCP IOpist Bacu-
npoBuya IynsgeBa (M. Mocksa, Pocis), B 1985 p.
3aXUCTUB JOHUCepTalilo KaHaugata QizuKo-ma-
TeMaTUYHUX HayK. 3axucT BigOyBcsa B IHcTUTYTI
¢isuku HamiBnpoBinHUKiB AH YPCP. ¥V 1990 p.
BAK CPCP npucsoi Jlemixy f.1. HaykoBe 3BaHHS
CTapllIOro HayKOBOTO CIiBPOOITHUKA.

¥ 1992 poui Jlenix f. 1. mepeiiioB Ha poOOTY
B CKTbBb “Enement” MiHicTepcTBa BiliICBKOBO-
MMPOMMCIIOBOTO KOMIUIEKCY i KOHBepcii YKpaiHu,
Jle TIpalloBaB HayaJbHUKOM HayKOBO-IOCIiIHO-
ro BiIainy, BiIgiJeHHs, a 3r0JJ0OM — HaYyaJlbLHUKOM
HayKOBO-TEXHIYHOTO HeHTpY “POHOH”, IK1if MaB
CTaTyC CaMOCTiiHOI rOCIIPO3paxyHKOBOI HAyKOBO-
nmocnigHoi opranizamii mpyu CKTb “Enement”.

3 17 ciung 2001 poky B mOpsIIKY TepeBoOay Ie-
peiilioB Ha pob6oTy B OmecbKuii HalliOHaJIbHUI
yHiBepcuteT iM. [.I Meunukoga. ITpairioe 3aBiny-
BayeéM HayKOBO-IOCIiAHOI JlabopaTopil eleKTpo-
HHUX, MOHHMX i MOJEKYISIPHUX IPOLIECIB Y Ha-
MiBIPOBiIHMUKAX i Ha ocafi mpodecopa Kadeapu
eKCIIepUMEHTAILHOI (hi3UKU.

VY 2001 p. micasa 3akiHYeHHST JOKTOPAHTYpU B
OnecbkoMy HalliOHATbHOMY YHIiBEPCUTETI iMeHi
I. 1. MeunukoBa (HayKOBHIT KOHCYJIBTAHT IIpoOd.
B. A. CMuHTHHA) 3aXMCTUB OMCEPTALIil0 TOKTOpa
¢i3nKo-MaTeMaTUIHUX HayK.

INepma naykoBa ctatta Jlemixa f. I. 6yna Ha-
JIpyKoBaHa 3a MaTepialaMM IMINIOMHOI pPo0o-
™ B 1974p. y HaykoBux nparsix HH/I im. akam.
A.H. KpunoBa. A iepen TuM OyJin 3po0JIeHi JOTT0-
Bimi Ha Bcecoro3Hilt HayKoBO-TexHiIUHi KOHpepe-
HLIi MOJIOAMX BYEHUX i cieuianictiB B 1971 poui B
JleninrpaniiB 1973 poui Ha VIII Bcecoro3Hiit aky-
CTUYHIl KOHPepeH11ii B MOCKBi.

OcHOBHI HayKOBi iHTepecH, 10 chopMyBaIUCs
Ha no4JatKy 80-X poKiB MUHYJIOTO CTOJITTSI 3HAXO-
ISTHCS Ha CTUKY KiIbKOX HAayKOBUX HAIIPSIMKiB —
e ¢i3myHa aKycTHMKa, aKyCTMKa TBEpJOro Tija,
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(izuKa i TeXHOJIOTisI HaMiBIPOBiIHUKIB i JAieaeKT-
PUKiB, aKyCTOEJIEKTPOHiKa i ceHcopuKa. B LieHTpi
yBaru OyJau AOCHiAXEHHS SIBUIL, 110 BUHUKAIOTb
B IlIapyBaTUX CTPYKTypax IT’€30eJeKTpUK-HaIliB-
MPOBITHUK, I’ €30eJeKTPUK-AieJeKTPUK MPU MO-
IIMPEeHHi MOBEpXHEBUX aKyCTUUYHUX XBWJIb, a Ta-
KOX SIBUIII, 1110 BUHUKAIOTh MPU B3aEMO/ii B TAKHX
CTPYKTypax aKyCTUYHOIO IOJisI 3 MOJSIMU iHIIOI
(izuyHOI MpUpoOaN.

Ium npobiemaM OyaM ONPUCBSIYEHi AucepTa-
Lii KaHauaara i fokTopa izrKo-MaTeMaTUYHUX
Hayk. Lleii HayKOBUiI1 HAIPSIMOK pO3BUBaBCS Ta-
KOX B YHMCJIEHHMX HAyKOBO-IOCIiTHUX i DOCHiI-
HO-KOHCTPYKTOPCBKUX POOOTax, KEepiBHUKOM i
Oe3rocepeHiM BUKOHABIIEM KUX OyB fApocnas
Iniy. BinblricTs 3 HMX poOiT BUKOHYBAJIMCh B pa-
MKax Jep>KaBHUX i rajly3eBUX HAyKOBO-TEXHIYHUX
nporpam. Pe3yabTaTu JOCHTiIXKEHDb B LIbOMY 1liKa-
BOMY i NPOAYKTUBHOMY HaNpsMKy BigoOpaxkeHi
B Oinpire 150 HaykoBUX MyOsikamigx i 6inbiie 20
BUHAX0Jax, AeCsATLi HayKOBO-TEXHIYHUX 3BITiB, a
TaKOX B AUCEPTallisIX, 10 IKMX BiH OYB HAyKOBUM
KOHCYJIBTAHTOM.

Psan pesyabraTiB gociigkeHb MalOThb IpPiopu-
TeTHUI xapakTep. Jlo Takux, 30KpeMa, HaJeKUTb
iZess BUKOPUCTAHHSI KYTOBOI 3aJIeXKHOCTi (pa3oBoi
IIBUIKOCTI MOLIMPEHHSI ITOBEPXHEBUX aKyCTHUY-
Hux xBwib (ITAX) Penes B KpUCTaTiYHUX 1T €30€-
JIEKTPUKAX i 0€3KOHTAKTHOIO 30YIKeHHS i JeTeK-
tyBaHHS [TAX 1151 KepyBaHHS XapaKTepUCTUKAMU
npuctpoiB Ha ITAX. TToka3zaHo, 1110 peajti3alis i€l
el J03BOJISIE CYTTEBO 30iBIIUTH KEPOBAHICTh Xa-
paKTepUCTUKAMU aKyCTOEJIEKTPOHHUX IMPUCTPOIB
Ha ITAX. 3okpeMa, JOCSITHYTO KEPOBAHOCTi po0O-
YOIO YaCTOTOIO IIPUCTPOIB B 5-6 pasiB OiIbIlIE HiX
IHIIMMU BiZOMUMU MeTogaMu. JlociigKeHHs 3a-
KOHOMipHOCTEN, 110 MalOTh Miclie TpU 30yIKEeH-
Hi, MOIIMpPeHHi i geTekTyBaHHiI [TAX B 11apyBaTux
CTPYKTypax i po3po0Ka 1i€l IUiaHOi imei 3podua 1i
0a30B010 [J11 CTBOPEHHSI HOBOI'O KJ1aCy KEpOBaHUX
aKyCTOEJIEKTPOHHMX MPUCTPOIB i CEHCOPiB (izny-
HUX BEJUYMH, IO CYTTEBO PO3IIUPIOE MOXKIUBOC-
Ti aKyCTOEJIEKTPOHIKH B LIiJIOMY.

Ines cenexTUBHOI MOJISIpU3allil CErHETOKEpaMi-
KM, KpiM pO3LIMPEHHS (PYHKLIIOHATBHUX MOXIIU -
BOCTEI aKyCTOEJIEKTPOHHUX PUCTPOIB, TO3BOJISIE
KapIWHAJIbHO CIPOCTUTU METOIM IPOEKTYBAHHS
npucTtpoiB Ha ITAX i BUpPIIIUTU PsA TEXHOJIOTi-
YHUX MOpoOJeM aKyCTOeJeKTPOHIiKM. 30KpeMma,
3[iACHIOBAaTH 3BaxKyBaHHSI 3YCTPiYHO-ILITUPbOBUX
MEePeTBOPIOBAYiIB 3 HE3MiHHUM TMEPEKPUTTIM eJie-
KTPOJiB LIJISIXOM CeJIeKTUBHOI MOJIsIpu3allii 3ByKO-

MPOBOY 3 TONOJOTIEI0 BiAMOBiAHO BUOpaHiil (hyH-
KIIii aroau3aii.

3anpornoHosaHa Jlemixom f. 1. HoBa Barosa
¢yHKIisg, 10 6a3yeTbesl Ha TeopeMi KortenbHu-
KOBa, IS 3BaxKyBaHHSI 3YCTPiYHO-IUTUPHbOBUX
anoAu30BaHUX IIEPETBOPIOBAYiB  IMOBEPXHEBUX
aKyCTUYHHMX XBWJIb IO3BOJISIE CYTTEBO ITiABUILIUTU
e(eKTUBHICTh PO3PAXYHKY i IPOEKTYBaHHS YacTO-
THO-CEeJIEKTUBHMX ITPUCTPOIB LIOTO KJ1acy 3 OiJIbII
BUCOKMMU 3HAYEHHSIMU TTapaMeTpiB, 30KpeMa ce-
JIEKTUBHOCTI.

IlikaBUMU i TIIAHUMU MOXYTb BUSIBUTUCH pe-
3yJbTaTU MOJAIbIINX JOCHiIXEHb BUSBJICHOIO
SIBUIIA OCUMJISILIN eJIeKTpUYHOI MPOBiTHOCTI cer-
HETOKepaMiKM MpU MEBHUX TEMITepaTypax.

HocnimxeHHs edeKTiB, 110 BUHMUKAIOTb IpU
nomupeHHi ITAX B miapyBaTux CTpyKTypax I1’€30-
eJleKTpuKk-1utiBKa JleHrmiopa-biomxerr 3 Ho-
BUX (DYHKLIOHAJIbHUX MaTepialiB MpU B3aEMOMil
OCTAHHIX 3 Ta30BUMU KOMIIOHEHTAMM Pi3HOTrO
CKJaay — 1€ ONWH MEPCIIEKTMBHUM HayKOBMIA
HaMnpsIMOK, IO PO3BUBAETHCS OCTAHHIM 4acoM B
Jnaboparopii, ikoio kepye npod. . I. Jlemix.

IlepcnieKTUBHUMUM € pPe3yJabTaTU OOCTiIKEHb
¢i3UYHMX SIBUIL B CTPYKTypaX HaMiBIOPOBiIHUK
— m’e30eJieKTpUK. BcTraHOBIIEHO, 1110 HAa OCHOBI
OINTOAKYCTUYHOI B3aEMO/Iil Yy CTPYKTYpi (pOTOUYT-
JuBni HamiBopoBigHUK (CdS) — 1m’e30eneKTpruK
(SiO,) MOXHO TOOYyayBaTH ONTOAKYCTHYHI T€HE-
paTopH 3 CYTTEBO KEPOBAHOIO POOOYOIO YACTOTOIO.
HocnimxeHo TakoxX (OTOTepMOaKyCTUYHUMA e(peKT
Yy CTPYKTYpi (POTOUYTIMBUI HAMiBOPOBIIHUK —
I1’€30€JIEKTPUK, SIKUNH MOXe OYyTM BMKOPUCTAHO
ISl CTBOpeHHs ceHcopa Y BunpomiHIOBaHHS.

A.1.JIemnix 6paB yyacTb Yy (hbOpMyBaHHi AepKaB-
HUX HAayKOBO-TE€XHIUHMX MpOrpaM, BiH € YJIEHOM
KoopauHauiitHOT pamgu MixXraiay3eBoi HayKOBO-
TexHiuHoi “ITporpamMu po3BUTKY HaAMOLIbII KOH-
KYPEHTHOCIPOMOXHMX HaMpsIMKiB MiKpOEIeKT-
POHIKM B YKpaiHi”.

3HayHa yBara . 1. JlermixoM 3aBXIu MpUIiIs-
Jlacsd BOPOBAIXXEHHIO HAyKOBUX PO3POOOK Yy BU-
poOHUUTBO. B IbOMY HampsIMKY CJIiJl BiI3HAYUTHU
chiBIpaio 3 YKpaiHCbKO-KMTAaUChbKUM TeXHOMap-
KOM BHUCOKHUX TeXHOJIOTii B M. LI3MHaHb.

Hnst cTyaeHTiB 4-ro Kypcy 3a CHelialbHIiCTIO
“@isnka” mpodecop A. 1. Jlermix po3poduB crelr-
Kypc “IIpukiagHa akycTMKa B MEAWLIMHI” i HAIK-
CaB HaBYAJIbHMIA MOCIOHUK 3 TAKOIO K HA3BOIO.

Bin 6paB yyacth B po0OOTi 6araTboX HayKOBO-
TeXHIYHMX KOH(MEPEHIIiiA.

3okpema B opranisallii i mpoBeAaeHHi 1-0ii 3-oi
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YKpaiHcbKoi HayKOBOi1 KOH(pepeHliii 3 ¢izuku Ha-
niBnpoBinHuKiB (2002, 2007 pp.) i MixxHapoaHuX
HayKOBO-TeXHiYHUX KOHepeHUin “CeHcopHa
eJIeKTpOHiKa i MiKpoCUCTEeMHi TexHoJiorii” (2004,
2006 pp.), K BUeHUIT ceKpeTap KOH(pepeHLIii i 3a-
CTYMMHUK rojioBu OprkoMirety. bys uneHom Ilpo-
TPaMHOTO KOMiTeTy 15-ro MiXXHapogHOro CUMIIO-
3iymy XapKiBCcbKOi HaykoBoi acambiei (2003 p.),
4-01 MixHapoaHoi HaykKoBoi KoH(epeHUii “Cy-
YyacHi iHdopmaliiiHi i eJIeKTpOHHi TeXHOJIOrii”
(2003 p.), 4-0i MixkHapoaHOI LIKOJU-KOH(MEPEH-
ii “AxTyanbHi npobyseMu (i3MKU HaIiBOPOBi-
HukiB” (2003 p.), XI MixHapoaHoi KOHpepeHl1Iil
“@i3uKa i TeXHOJIOTisI TOHKMX TUTiBOK Ta HAHOCHC-
tem” (2007 p.) Ta iH.

ApocnaB Immiy OpaB yyacTb y YMCEIbHMX
MiKHapOJIHUX HAyKOBO-TEXHIYHMX BUCTaBKaX 3
JEeMOHCTpaLli€lo po3poOOK, B TOMY YUCHi Y MiX-
HaponHii BucTaBui “IHdopmaiiitHi TexHoaoril i
komyHikarii” — CeBIT (IanHoBep, HiMeuunHa,
2003 p.), dHi ykpaiHcbKoi Hayk i TexHiku B KHP
(IIzunaub, KHP, 2003 p.), EKCITO — 2004 p.,
“Indopmauniitni Texnosorii (KHP, II3uHaHb,
2004 p.)
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4. 1. Jlenix 0yB 4ieHOM peAKoJerii HayKOBO-
TeXHiuHoro XypHauy “TexHuKa CpeacTB CBS3U”
cepig TITO. B naHuii yac BiH 3aCTyITHUK r'OJIOBHO-
ro peJakTopa HaIlloro XypHaiy, 0 3aCHYBaHHS i
CTAHOBJIEHHS SIKOTO BiH MOKJIaB YMMAJIO 3YCWJIb.
BiH TakoX € 4JIEHOM pEeAKOJIETii HAyKOBO-TEXHIY-
Horo xXypHajy “OnroefleKTpoHika, iHpopMmaliiiHi
i EHEpreTUYHi TEXHOJIOTIi”.

32003 p. Apocnas iy — yiaeH HaykoBoi paau
3 npobiemu “Dizmka HamiBnpoBimHuKiB” HAH
Ykpainu. Bxoguts Takox 10 010p0O KOOpAMHALIiH-
HOi paau YKpaiHChKOTO (pi3YHOI0 TOBApUCTBA.

Cnmcok Moro HayKoBHMX Mpallb MiCTUTh Ois
200 poOir.

Baromuii BHecok nokTopa izuko-MaTeMaTUy-
HUX Hayk, ripodecopa Jlemixa 4. 1. y po3BUTOK BiT-
YU3HSHOI HAyKH i earoriyHa poooTa HellloJaBHO
BiI3Ha4YeHi HaropoaKeHHsM oro MiHicTepcTBOM
OCBITU i HayK1 YKpaiHu 3HaKoM “3a HayKOBi J0-
CSITHEHHSI .

Penakuiis i penkoJierisi XXypHaiy, KoJieTy cepe-
YHO Mo3a0poBIsA0Th Apociasa [niva 3 FOBineem
i 6axaroTh oMy 10OpOro 3M0pPOB’sl, HATXHEHHS i
MOoJaIbIIMX TBOPYHUX YCITiXiB HA HAYKOBIi HUB!
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BUMOTI'Y 10 O®OPMJIEHHS CTATE Y XKYPHAJL.
ITHOOPMALIA I ABTOPIB.

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

1. ®i3nuHi, XiMiYHi Ta iHII IBAIIA, HA OCHOBI
SIKMX MOXYTb OyTU CTBOPEHi CEHCOPMU.

2. IlpoextyBaHHS i MaTeMaTUIHEe MOJCITIOBAH-
HSI CEHCODIB.

3. Cencopu (Qi3MYHUX BEJTUUNH.

4. OnITMYHI, ONITOENEKTPOHHI i pamialiiiHi ce-
HCOPHU.

5. AKyCTOeJIeKTpOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoOTisI BUPOOHMIITBA CEHCOPIB.

10. Cencopm Ta iHpopMalIiiiHi CHCTEMMU.

11. derpanarist, MeTpoJIoris i cepTudikarlis ce-
HCODiB.

12. Mikpocuctemni texHonorii (MST, LIGA-
TEXHOJIOTisI, aKTI0ATOPHU Ta iH.).

KypHan ny0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX MUTaHb, 1110 BiAMOBiIaI0Th 1Oro TEMA-
TH1li, TOTOYHY iH(opMallilo — XPOHiKY, MepcoHa-
JIi1, TIJIaTHI peKJIaMHi TTOBiIOMJIEHHSI, OTOJIOLLIEHHS
010 KOH(MpEepeHIIiit.

Marepianu, 1o HaacuialTbcsa A0 Penmakiiii,
MOBUHHI OYTW HaIMCaHi 3 MAaKCUMAaJILHOIO SICHIiC-
TIO 1 YUiTKiCTIO BUKJIAQy TEKCTY. ¥ MOJAHOMY PYKO-
MNUCi MOBMHHA OYTU OOIpyHTOBaHA aKTYyallbHiCThb
po3B’sa3yBaHoOi 3amavi, cpopMyIboBaHa MeTa J0-

CJIiI>KeHHS, MiCTUTHCSI OpUTiHAJIbHA YaCTHHA i BU-
CHOBKH, 1110 3a0€3Ie4yI0Th PO3YMiHHS CYTi OTpU-
MaHUX PE3yJbTaTiB i X HOBU3HY. ABTOpY MOBUHHI
YHUKATU HEOOIPYHTOBAHOT'O BBEIEHHS HOBUX Tep-
MiHiB i By3bKONPOMiIbHUX XaproHHUX BUCJIOBIB.

Penakuis XypHany mpocuTh aBTOpPiB MpY Ha-
MpaBJieHi cTaTeil 10 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonucu MNOBUHHI HaaCUIATUCA B JIBOX
MNPUMipHUKAX YKPAiHChKOIO, POCIIICHKOIO UM aHT-
JIIAChKOI0 MOBOIO i CyNpOBOKYBaTUCS (paitnaMu
TEKCTY i MaJllOHKIiB Ha AuckeTi. EdekTpoHHa Ko-
Mmis1 MOxXe OyTH MpeacTaBlieHa €JIEKTPOHHOIO IO-
LLTOIO.

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

3. IlpuitHATHI rpadidHi ¢opMaTy MJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHku cTBOpeHi 3a IOIIOMOTIOIO
MPOTrpaMHOro 3abe3reueHHs s MaTeMaTUYHUX
1 CTAaTUCTUYHUX OO0YMCIIeHb, TOBUHHI OyTU Tiepe-
TBOPEHi JO OAHOIO 3 LIMX (POPMATiB.

PyKkonucu HanpaBJsATH 3a aipecolo:

Jlenix SIpocaas Laiu, 3am. Penakropa, OnecbKmii
HanioHa bHMii yHiBepcuTeT imeni 1. 1. Meunukosa,
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Pykonuicu nmoBuHHI CynpoOBOIKYBATUCS:

— oGiliiHUM JUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM yCTaHOBH, e OyJ1a BUKOoHaHa podora. Lle mpa-
BUJIO HE CTOCYEThLCS POOIT MpeaCcTaBACHUX MixKHa -
POIHUMMU rpyllaMM aBTOPIB;

— JIO3BOJIOM JJIS1 BiIKpuUTOI MyOJTiKalii: eKxcrie-
PTHUM BUCHOBKOM — TiJIbKM JJIsI aBTOPiB 3 YKpa-
THMU.

ABTOpCBKE TIpaBo IepexoauTh Buaasiio.

TuryabHUiA apKyII:

1. PACS i VniBepcanbuuii Hdecarkosuit Kon
Knacudikauii (VAK) (n1a aBTopiB i3 KpaiH
CHJI) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeThbcs

JIeKibKa BiIIiJIeHMX KOMaMHM KoJiB. SIKIIIO HisIKi
Koau Kiacudikallii He Io3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakiiiiinoro Kogeriero.

2. Ha3Ba poooru (110 LIEHTPY, TPOITMCHUMM JIi-
TepamMu, WpudT 14pt, KUPHO).

3. IlpisBmme (-a) aBtopa(-iB) (110 LIEHTDY,
wpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHA ajapeca, TeJedoHH i
daxcu, e-mail 11T KOXXHOro aBTOpa. HUXKYE, 4e-
pe3 OIMH iHTepBaJl, OKPEMUM PSIAKOM (I10 LIEHTPY,
wpudt 12pt).

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

KmouoBi ciioBa: ixHS KiJIbKiCTb He ITOBUHHA
MepeBUIlyBaTU BiCbMOX CliB. B ocobauBux Bu-
nagkax MOXXHa BUKOPMCTOBYBATU TEPMiHU 3 1BO-
Ma — 44 TpboMa cyioBaMU. Lli ctoBa TOBUHHI OyTU
pO3MillleHi i aHOTalli€l0 i HalTMCaHi TiEX0 caMOol0
MOBOIO.

TekcT moBUHEH OyTHM HampyKoBaHWI yepe3 1,5
iHTepBaiu, Ha O6inomy nanepi ¢opmaty A4. Ilons:
31iBa — 3cM, crpaBa — 1,5CM, BBepXy i 3HU3Y —
2,5cMm. pudt 12pt. ITin3aronoBKU, SKILO BOHU €,
MOBUHHI OYTU HaAPYKOBaHi MPONMUCHUMMU JiTepa-
MU, XKUPHO.

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

Tabamni moBUMHHI OyTY TIpenCcTaBeHi Ha OKpe-
MUX apKyliax y ¢opMati BiAOBiZAHMUX TEKCTOBUX
¢dopmariB (ouB. Bulle), Y4 y GhopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMHU iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0BaHHS).

Cnucok JiTepaTypu TOBUHEH OyTH HaJApyKoBa-
HuUit yepes 1,5 iHTepBanu, 3 JiTepaTypolo, MPOHY-
MEPOBAHOIO B MOPSAKY ii IMTOSIBU B TEKCTi.

ITopsimok ogopMIleHHS JiTepaTypu ITOBUHEH
BinmoBinatu Bumoram BAK Ykpainu:

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

2. Cepruenko A.M., Yepnora PUN., CeprueH-
ko A.S., Ontumuzaums nudposoii cetn //DTT. —
1992. — T.7, Ne6. — C. 34-38.

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

4. Stirling A.N. and Watson D. Progress in Low
Temperature Physics. — North Holland, Amster-
dam.: ed. by D.F. Brewer, 1986. — 248 p.
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5. Ipomos K.JI., JJanac6epr M.D., Ontuma-
JIbHOE Ha3HayeHUe MpUOpUTeTOoB //Tpymbl Mex-
nyHap. KoH®. “JIokalibHble BEIYUCIUTEIbHBIE CE-
™”(JIOKCETD 88). — Tom 1. — Pura: BT AH
JlatBun. — 1988. — C.149-153.

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

7. Ilanumona A.H., TakiB A.C. JJocaimkeHHs
onTtUyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH VYxpainu. IH-1 KibepHeTuKH; 76-76).

8. Bacunbes H.B. OntuyHi ceHcopu Ha ILIiB-
kax A B : /luc. kaH.(i3. — Mat. Hayk, 05.05.04. —
K.,1993. — 212c.

Iligmucu 1o pucyHKIB i TaOMMIL TTOBMHHI OyTH
HaApYKOBaHi B PYKOIMKCi 3 ABOMa MpobitaMu mic-
JISl CITUCKY JIiTepaTypu.

BuHoCOK, SIKI1I0 MOXJIMBO, OaXkaHO YHUKATHU.

Pucynkun OyayTh CKaHOBaHi JJi1 LM(POBOro
BinTBOopeHHs. ToMy OynyTh NpuUAMATUCS TiTbKU
BUCOKOSIKICHi pUCYHKM.

Hamucwy i cumMBoM MOBWHHI OyTH HaIPyKOBaHi
ycepeauHi pucyHky. Heratusu, cinaiiau, i gianosu-
TUBU HE IPUIMAIOThCSI.

KoxeH prcyHOK MOBUHEH OYTU HaapyKOBaHUA
Ha OKpEeMOMY apKyIlli i MaTH po3Mip, 1110 He Hepe-
Buiye 160x200 mM. JIJ1sg TEKCTY HAa pUCYHKaX BU-
KopucToByiite WipudT 10pt. OnUMHULI BUMipy TTO-
BUHHi OYTH MO3HAYEeHi IMicJasl KOMU (HE B KPYTJIUX
JTy>XKax). Yci puCyHKH MOBUHHi OYyTU TPOHYMEPO-
BaHi B MOPSAKY iX MOSBU B TEKCTi, 3 YaCTUHAMMU
MO3HaYeHUMU SK (a), (0), i T.A. Po3MimeHHS HO-
MEpiB PUCYHKIB i HAMUCY ycepeanuHi MaTIOHKIB He
JIO3BOJISIIOTHCS. 3i 3BOPOTHBOT CTOPOHU, HAMTUILIITh
OJIiBLIEM Ha3By, Mpi3Buile(a) aBropa(-iB), HOMep
MaJTIOHKA i TTO3HAYTE BEPX CTPIIKOIO.

®otorpadii noBUHHI OyTH OpUTiHATBHUMH.

KonbopoBuit ApyK MOXKIUBUIA, IKIIO MOT0 Bap-
TiCTh CIUTAYYETHCS aBTOPAMU YU X CIIOHCOPaMHU.
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