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

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

PACS: 73.40,78.65;77.30

THEORETICAL INVESTIGATION OF NANOSYSTEMS USING SIZE
QUANTIZATION STARK EFFECT

Sergey 1. Pokutnyi and Galina A. Stupayenko

Illichivsk Institute 1.I. Mechnikov Odessa National University
17a, Danchenko str., Illichivsk, Odessa reg.,
68002, Ukraine; E-mail: Pokutnyi_Sergey@inbox.ru

Abstract

THEORETICAL INVESTIGATION OF NANOSYSTEMS USING SIZE
QUANTIZATION STARK EFFECT

Sergey 1. Pokutnyi and Galina A. Stupayenko

Advantages of semiconductor quantum dots for study and diagnostics of biological nanosystems
are discussed. A new method for amino acid diagnostics using semiconductor quantum dots is pro-
posed. Interaction of isolated quantum dots with charged amino acids is studied in detail. It is shown
that such interaction results in a shift of the quantum dots luminescence spectra by several dozens of
meV. This effect provides new possibilities for identification of biological nanoobjects using quan-
tum dots.

Keywords: size quantization Stark effect, biological nanosystems, quantum dots, energy shift.

AHoTauig

TEOPETUYHE BUBYEHHA HAHOCUCTEM 3 BUKOPUCTAHHAM
KBAHTOBOBUMIPHOI'O E®EKTA HITAPKA

Cepeiii 1. Hokymniii, Iaauna A. Cmynaenro

OOroBOPIOETHCSI MOXKIIMBICTD 3aCTOCYBaHHSI HAITiBIIPOBiTHMKOBUX KBAHTOBMX TOUYOK JJISI BU-
BUEHHSI Ta HiarHOCTUKM OiOJIOTIYHMX HAHOCHCTEM. 3aIlpOIIOHOBAHO HOBUIM METOH MiaTHOCTUKU
aAMiHOKHMCJIOT 3 BUKOPMCTAHHSIM HaITiBIIPOBIMIHMKOBUX KBAHTOBUX TOYOK. JleTaIbHO BUBYAETHCS
B3a€EMO/Iisl KBAHTOBUX TOUYOK i3 3apsxkeHUMHU aMiHoKucsioTaMu. [Toka3zaHo, 1110 B pe3yJ/ibTaTi TaKo1
B3a€EMO/ii HAOMI0AAETHCS 3CYB CIIEKTPa JIIOMiHECLIEH1Ii1 KBAHTOBOI TOUKM Ha JieKinbKa MeB. Takui
edeKT 3a0e3meuye HOBI MOXIMBOCTI IS imeHTr(diKallii 6i0JJOriYyHNX HAaHOOO EKTIB 3 IOTTOMOTOIO
KBaHTOBHX TOUYOK.

Kiouosi ciiosa: kBaHToBoBUMipHUit eekT [llTapka, 6ionoriyHi HAHOCUCTEM, KBAHTOBI TOUKHU,
€HEPreTUYHUIM 3CYB.

© Sergey 1. Pokutnyi and Galina A. Stupayenko, 2007



Sergey I. Pokutnyi and Galina A. Stupayenko

AHHOTAIMA

TEOPETUYECKOE U3YYEHUE HAHOCUCTEM C UCI1IOJIb3OBAHUEM
KBAHTOBOPABMEPHOI'O D®®EKTA IITAPKA

Cepeeii U. Hoxymnuii, Iaasuna A. Cmynaenxo

O06cyxIaeTcss BOBMOXHOCTh IMPUMEHEHUsI TTOJIYIIPOBOJHUKOBBIX KBAHTOBBIX TOYEK ISl U3Y-
YeHMS U TUATHOCTUKM OMOJIOTrMYecKMX HaHocucTeM. IlpemioxkeH HOBBI METOH IMArHOCTUKU
AMMHOKUCJIOT C MCITOJIb30BaHUEM IOJIYIIPOBOJHUKOBBLIX KBAHTOBEIX TOUEK. JIeTallbHO M3ydaeTcs
B3aMOJCIHCTBYE KBAHTOBBIX TOUYEK C 3apsKeHHBIMM aMUHOKUCI0TaMu. [1oka3aHo, 4To B pe3yJib-
TaTe TAKOTO B3aMMOIEUCTBUS MPOUCXOIUT CABUT CIIEKTPa JTIIOMUHECLIEHIIUY KBAHTOBOI TOYKY Ha
HECKOJIBKO M3B. DT0T a(pekT obecrnieunBaeT HOBbIE BO3MOXKHOCTH JJISI MACHTU(UKAITUN OMOJIO-
IMYEeCKMX HAHOOOBEKTOB C ITOMOIIBI0O KBAHTOBBIX TOUYEK.

KioueBbie ciioBa: KBaHTOBOpa3sMepHbIi a¢pdexT Itapka, Ouosornyeckue HAHOCUCTEMBI, KBa-
HTOBbI€ TOYKU, SHEPIreTUUECKUI CABUL.
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YIK 621.315.592.

PI3NYHI OCHOBU CTBOPEHHA CEHCOPIB HU3bKUX TEMIIEPATYP
HA BA3I HUTKOIIOAIBHUX KPUCTAJIIB Si-Ge

A. O. [lpyxcunin, 1. Il. Ocmpoecovkuii, FO. P. Koeym

HY “JIpBiBchbka nomitexnika”, HJL “Kpucran”, Byn. Kotnsgpescbkoro, 1, JIbBiB, 79013
ten. (032) 258-23-97, e-mail: druzh@polynet.lviv.ua

AHoTauig

®PI3NYHI OCHOBU CTBOPEHHSA CEHCOPIB HU3bKUNX TEMITEPATYP
HA BA3I HUTKOIIOAIBHUX KPUCTAJIIB Si-Ge

A. O. Jlpyncunin, I. Il. Ocmposcokuii, 10. P. Kozcym

PosrnsgHyTo ocobnuBocTi edekTy 1m’e30-3eedeka B HuTKonoaioHux kpuctaiax (HK) TBepaoro
posunny Si;_Ge (x=0,01+0,03) 3 KOHLEHTpALI€O JOMILIOK ITOOIU3Y IIEPEXONY METAJI-TI€TEKTPUK
B iHTepBaji Temneparyp 4,2—300 K 3 MeTO10 BUKOPUCTAHHS LIOTO €(heKTy IJIsi CTBOPEHHS CEH-
copiB Temrniepatypu. ITokazaHo, 1110 B TeMmIiepaTypHiii objacti T>30K cnocrepiraeTbes KiacuyHa
MOBEIiHKA I1’€30-TePMO-epC — 30iIbIIEHHS o, Y po3TATY (¢=0++4,7x10*) Ta 3MeHIIEHHS IPU
ctucky (e=0 +—4,3x10-3%). B o6macti Hu3bkux Temmepatyp T<30 K cnocTepira€Tbcst aHOMaIbHUIA
edeKkT — 30iblIeHHs KoedilieHTa 3eebeka He3allexKHO Bif 3HaKy aedopmaiiii. Leit epekT iiMoBi-
PHO TIOB’I3aHUH 3 iCTOTHOIO 3MiHOIO TYCTMHU CTaHIB JOMIIIIKOBOi 30HU (BEPXHBOI Ta HUKHBOI 30H
Xab0bapna) mia BriMBoM AedopMalii. KomGiHallisl K1acMYHOI Ta HEKJIACUYHOI TTOBEAiHKMU M’ €30-
TepMo-epc Ipu aedopmMallii cTUCKY 3a0e3Mneuye He3alexXHicTh KoedilieHTa 3eedeka HK Big TeM-
nepatypu B IIKPOKOMY TeMImeparypHomy iHTepBaji 20—120 K, 1110 Moxe OyTH BUKOpPUCTaHE TP
CTBOPEHHI ceHcopa JJ1s1 BUMipIOBaHHSI Pi3HULII TeMIIepaTyp.

KnrouoBi ciioBa: edexr 3eedbexa, TBepAnii po3urH, HUTKOIOMIOHMM KPpUCTajl, HU3bKi TeMIIepa-
TYpH.

The summary
PHYSICAL GROUND OF LOW TEMPERATURE SENSOR DESIGN BASED ON SI-GE WHISKERS

A. A. Druzhinin, 1. P. Ostrovskii, Iu. R. Kogut

Physical aspects of piezo-Zeebeck effect observing in Si, Ge (x=0,01+0,03) whiskers with im-
purity concentrations in the vicinity to metal-insulator transition in temperature range 4,2—300
K with aim of temperature sensor design were considered. Classical behaviour of thermo-emf was
shown to observe in temperature range T>30 K — increase of o at tension (¢=0++4,7x10*) and its
decrease at compression (e=0+—4,3x10-3). In low temperature range T<30 K non-classical behav-
iour of thermo-emf was observed — increase of Seebeck coefficient independently on strain sign.
The effect is likely caused by substantial change of state density in impurity band (upper and lower
Habbard’s bands) at strain action. A combination of classical and non-classical behaviour of piezo-
Seebeck effect at compression strain leads to independency of the whisker Seebeck coefficient on
temperature in wide temperature range 20—120 K, which can be used for design of temperature dif-
ference sensors.

Key words: Seebeck effect, solid solution, whiskers, low temperatures.

© A. O. OpyxuniH, 1. I1. Octporcrkuii, 0. P. Koryt, 2007



A. O. OpyxuHiH, I. I1. Octposchkuii, FO. P. Koryt

AHHOTAIMA

OU3NYECKUE OCHOBBI CO3JJAHISAA CEHCOPOB HU3KNX TEMIIEPATYP
HA BASE HUTEBUJIHBIX KPUCTAJJIOB Si-Ge

A. A. JIpyncunun, 1. I1. Ocmpoeckuii, FO. P. Koeym

Paccmotpensr ocobenHocTr 3 dekTa mbe3o-3eedeka B HUTeBUAHBIX KpucTtamiax (HK) tBep-
noro pactBopa Si, Ge (x=0,01+0,03) ¢ KoHUEeHTpaLKei MpuMeceil BOIU3U Mepexoaa MeTa-1n-
BJIEKTPUK B nHTepBajie Temneparyp 4,2—300 K ¢ 1enpio ncnonb3oBaHus 3Toro 3deKkra 1 co-
3maHus CEHCOPOB TeMmepatyphl. [loka3zaHo, uyTo B TemiiepatypHoii oomactu T>30 K HabmomaeTcs
KJIaCCUYECKOEe MOBEACHUE MThe30-TEPMO-3]IC — YBEJIMYeHHE o TP pacTskeHuu (e=0++4,7x104)
¥ yMeHblIeHue npu cxkatnu (e=0+—4,3x107%). B obnactu Huskux remmeparyp T<30 K Habmona-
eTCS aHOMAJIBHBIN 3 (dekT — yBenmueHne KoadduimenTa 3eebeka He3aBUCUMO OT 3HaKa aedop-
Mauuu. JTOT 3¢ GEKT BEPOSITHO CBSA3aH C CYIIECTBEHHBIM M3MEHEHUEM ILIOTHOCTH COCTOSTHUI B
MpUMeECHOM 30He (BepXHel M HUKHEN 30Hax Xabbapaa) 1mop BosaeiicTBreM aedopmanu. KoM-
OMHALIMS KJIACCMYECKOTO M HEKJIACCHMYECKOTO IIOBEICHUS IThe30-TepPMO-3AC Ipu Aedopmaiuu
cxatus obecrieunBaeT HezaBucUMOCTh Koadduimenta 3eedeka HK ot remneparypsl B inpokom
temriepatypHoM mHTepBayie 20—120 K, 9To MOXeT OBITh MCITOJIb30BAHO IS CO3JAHUSI CEHCOpa
M3MEPEHMS Pa3HUIIBI TEMIIEPATYD.

KioueBbie ciaoBa: 3¢ddexT 3eedeka, TBEpAbIA pacTBOP, HUTEBUIHBIA KPpUCTAJII, HU3KUE TEM-
neparyphl.
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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

PACS 32.80.RM; 05.45.+B; YIK 539.142: 539.184

SENSING NON-LINEAR CHAOTIC FEATURES IN DYNAMICS OF SYSTEM
OF COULED AUTOGENERATORS: STANDARD MULTIFRACTAL ANALYSIS

Yu. Ya. Bunyakova’ , A. V. Glushkov’, A. P. Fedchuk', N. G. Serboy?,
A. A. Svinarenko? and 1. A. Tsenenko’

']. I. Mechnikov Odessa National University, Odessa
2 Odessa State Environmental University, Odessa

Abstract

SENSING NON-LINEAR CHAOTIC FEATURES IN DYNAMICS OF SYSTEM OF COUPLED
AUTOGENERATORS: MULTIFRACTAL ANALYSIS

Yu. Ya. Bunyakova, A. V. Glushkov, A. P. Fedchuk, N. G. Serbov, A. A. Svinarenko, 1. A. Tsenenko

The multifractal approach has been used for analysis and sensing the non-linear chaotic features
in dynamics of system of the coupled autogenerators. It has been found that the corresponding frac-
tals dimensions are lying in the interval [1,3-1,9].

Key words: sensing dynamics, system of coupled autogenerators, fractal analysis

AHoTauig

JETEKTYBAHHS HEJTIHITHUX XAOTUYHUX EJTEMEHTIB Y ITMHAMUIII OCHMJIALIIN
B CUCTEMI 3B’I3AHIX ABTOTEHEPATOPIB: MYJIBTI®PAKTATTbHU AHAJII3
10. A. Bynaxoea, O. B. Iiywuros, O. I1. Deouyk, M. I. Cep6os, A. A. Ceunapenxo, 1. A. Ilenenxo

MynbTippakTadbHMIA MiAXi1 BUKOPUCTAHO 151 aHAi3y Ta AETEKTYBaHHSI XaOTUYHUX €JIEMEHTIB
y AIMHAMULi OCUMJISILLIN B CUCTEMI 3B’ SI3aHMX aBTOTeHepaTopiB. BinnmoBinHuii criekTp ppakTaJibHUX
po3MipHOCTel JexXuTh y iHTepBadi [1,3-1,9].

Kmouosi ciioBa: netekTyBaHHS, TMHAMiKa, CUCTeMa 3B’ I3aHUX aBTOTeHEPaTOPiB, GpaKTaTbHUIA
aHaji3

© Yu. Ya. Bunyakova, A. V. Glushkov, A. P. Fedchuk,
N. G. Serboy, A. A. Svinarenko, I. A. Tsenenko, 2007



Yu. Ya. Bunyakova, A. V. Glushkov, A. P. Fedchuk, N. G. Serbov, A. A. Svinarenko, I. A. Tsenenko

AHHOTAIMA

JETEKTUPOBAHUE HEJTMHENHBIX XAOTUYECKUX DJIEMEHTOB B IMHAMUKE KOJIEBAHU
B CUCTEME CBA3AHHBIX ABTOTEHEPATOPOB: MYJIETU®PAKTAJIbHBIN AHAJTIN3

10. 4. Bynaroea, A. B. Inywxkos, A. 11. Deouyx, H. I. Cepoos, A. A. Ceunapenro, HU. A. Ilenenxo

MynbsTudpakTaabHbIiA TOAXO0I UCIIONb30BaH [JIsk aHAJIU3 U IETEKTUPOBAHUSI DJIEMEHTOB Xao0-
ca B IMHAMMKe KOJIeOaHUI1 B CUCTEME CBSI3aHHBIX aBTOreHepaTopoB. COOTBETCTBYIOIIMIA CIIEKTP
(pakTanbHBIX pa3MepHOCTEN JIeXXUT B nHTepBaie [1,3-1,9].

KiroueBbie ciioBa: 1eTeKTUpOBaHYe, JMHAMMKA, CUCTeMa CBSI3aHHBIX aBTOT€HEPaTOPOB, paK-
TaJIbHBINA aHAJIN3
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PACS CODES: 34.50RK, 31.70HQ, 95.55SH ; YK 535.42.,539.184.

SENSING THE FINITE SIZE NUCLEAR EFFECT IN CALCULATION
OF THE AUGER SPECTRA FOR ATOMS AND SOLIDS

O. Yu. Khetselius?, L. V. Nikola', A. V. Turin', D. E. Sukharev’

']. I. Mechnikov Odessa National University, Odessa, Ukraine
2 Odessa National Polytechnical University, Odessa, Ukraine

Abstract

SENSING THE FINITE SIZE NUCLEAR EFFECT IN CALCULATION
OF THE AUGER SPECTRA FOR ATOMS AND SOLIDS

0. Yu. Khetselius, L. V. Nikola, A. V. Turin, D. E. Sukharey

It is carried out the sensing finite size nuclear effect in calculations of the Auger spectra of solids.
The energies of Auger electron transitions in (Ge,Ag, Au,Fr) are calculated.

Key words: sensing, finite size nuclear effect, Auger spectrum, solids

Pe3iome

JETEKTYBAHHA EOEKTY CKIHYEHHOT'O PO3MIPY AJIPA
Y PO3PAXYHKY OXKE CIIEKTPIB ATOMIB TA TBEPIUX TLJI

0. IO. Xeueaiyc, JI. B. Hixoaa, O. B. Tiopin, /I. €. Cyxapes

BukoHaHO O1IiHKY BHECKY €(heKTy CKiHYEeHHOTO po3Mipy sapa B eHeprii Oxe CreKTpa TBepaux
Tis1. Po3paxosani eHeprii Oxe nepexoniB y Ge, Ag, Au, Fr.

Kmouosi ciioBa: epekT CKiHUEHHOTO po3Mipy sapa, Oxe CIeKTp, TBEPAE TiJIo

Pesiome

JETEKTUPOBAHUE DOPEKTA KOHEYHOI'O PABMEPA S/IPA
B PACUYETE OXKE CIIEKTPOB ATOMOB 1 TBEPIBIX TEJI

0. I0. Xeueauyc, JI. B. Huxoaa, A. B. Tiopun, /. E. Cyxapee

BrinonHeHa oneHka Bkiiaga 3 @ekTa KOHEYHOro pa3mepa siapa B aHeprun Oxe crekTpa TBep-
nbix Tea. PaccunTtansl aHeprumn Oxe nepexonos B Ge, Ag, Au, Fr.

KmoueBbie cioBa: 3(ppeKT KOHEUHOTo pa3Mepa sapa, Oxe CreKTp, TBEpAOe TeJIO

This paper is devoted to the sensing and estimat-
ing the finite size nuclear and radiative effects in
calculations of the Auger spectra of solids. As in-
troduction let us [7-9] note that the Auger electron
spectroscopy remains an effective method to study
the chemical composition of solid surfaces and
near-surface layers [1-8]. Sensing the Auger spec-
tra in atomic systems and solids gives the important
data for the whole number of scientific and tech-
nological applications. So called two-step model is
used most widely when calculating the Auger decay

characteristics [1-3]. Since the vacancy lifetime in
an inner atomic shell is rather long (about 10" to
10-'%s), the atom ionization and the Auger emission
are considered to be two independent processes. In
the more correct dynamic theory of the Auger ef-
fect [3,7-9] the processes are not believed to be in-
dependent from one another. The fact is taken into
account that the relaxation processes due to Cou-
lomb interaction between electrons and resulting in
the electron distribution in the vacancy field have
no time to be over prior to the transition. In fact, a

© O. Yu. Khetselius, L. V. Nikola, A. V. Turin, D. E. Sukhareyv, 2007
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IMMOJYIIPOBOJTHUKOBBII TEPMODJEKTPUUYECKUN JTATUYNK
CKOPOCTMH IIOTOKA ZKUJKOCTHU
(3a marepianamu nonoini Ha Kongepenuii CEMCT-2)

I. B. Ky3neuoe, B. A. Ckpvuumesckuii, O. B. Tpemsak

Kuesckuit HallMoHanbHbIM YyHUBepcuTeT uMeHU Tapaca IlleByeHKoO,
yi1. Bnagumupckas, 64, Kues, Ykpanna

AHoTanus

MOJIYITPOBOJTHUKOBBI TEPMOBJIEKTPUYECKU JATYNK
CKOPOCTH ITOTOKA XUJIKOCTHU

I’ B. Ky3ueuos, B. A. Ckpvimesckuii, O. B. Tpemak

ITpoaHanu3nupoBaHbl BO3MOXHOCTU TMPUMEHEHUS MOJYIIPOBOIHUKOBOIO TEPMODJIEKTpUYEC-
KOTo 3jieMeHTa Ha ocHoBe 3¢ @ekTa [lenbThe B KauecTBe JaTYMKa CKOPOCTU MOTOKA KUIKOCTU.
HccnepoBaHo BIMSIHUE TTOTOKA BOAbBI HA YCJIOBUS TEIJIOOOMEHA U JIEKTPUUYECKUE XapaKTepPUCTU-
KM TATYNKOB C TEPMOBJICKTPUIECKUMU dJIeMEHTaMK Ha ocHoBe Bi, Te,. Micrionb3oBaHue UMITYJTb-
CHOT'0O METOJ1a U3BMEPEHUSI 1aeT BO3MOKHOCTD C ITIOMOIbIO OTHOTO TEPMODJIEKTPUUYECKOIO JaTYUKaA
OJHOBPEMEHHO PErMCTPUPOBATh CKOPOCTh M TeMIepaTypy IoToKa BoAbl. OnpeaeseHbl YCI0BUS
ONTUMU3ALUN PEXKUMOB U3MEPEHUS B 3aBUCUMOCTH OT BIWSHUS BHELIHUX (haKTOPOB (TeMIepa-
TYpbl, CBOICTB MOABUXKHOI Cpeibl).

KnroueBsie ciioBa: TepMO3IEKTPUIESCKUN JATINK, UMITYJIbCHBIA MeTOI, KO3 (GUIIMEHT TeILI0-
OTIa4M, CKOPOCTh IIOTOKA BOIHI,

AHoTauis
HANIBITPOBIIHUKOBUI TEPMOEJTEKTPUYHWI JABAY IIBUAKOCTI IOTOKY PIIMHN
I’ B. Ky3ueuos, B. A. Ckpumescokuii, O. B. Tpemak

ITpoaHanizoBaHi MOXJIMBOCTI 3aCTOCYBaHHSI HAITiBIIPOBIIHUKOBOI'O TEPMOEJIEKTPUYHOIO eJie-
MEHTY Ha OCHOBI e(pekTy IleNbThe B IKOCTi JaBaya IIBUAKOCTI MOTOKY pinuHuU. JLloCaiaKeHO BIIUB
MOTOKY BOJU Ha YMOBHU TEIIJIOOOMiHY i €JIEeKTPUYHI XapaKTEPUCTUKMU J1aBadiB 3 TEPMOCTIEKTPUUHMU -
MU eleMeHTaMu Ha ocHOBI Bi,Te,. BukopucranHst iMITyTbCHOTO METOTy BUMIDIOBaHHS [T0O3BOJISIE
3a JIONIOMOTIOI0 OJJHOTO TEPMOEJIEKTPMUHOro JaBadya OJHOYACHO PEECTPYBATU ILBUAKICTH i TeM-
nepaTypy MoToky Boau. BuszHaueHi yMOBUM ONTUMI3allii pexKMMiB BUMipIOBaHHSI B 3aJIE3KHOCTI Bif
BIUIMBY 30BHIillIHiX (DaKTOPiB (TeMIepaTypu, BIACTUBOCTE PYXOMOIO CepelOBHUILA).

KimoueBi ciioBa: TepMOeNeKTpUUHUI JaBay, iMITyJIbCHUIM METOJ, KOe(illiEHT Tertonepeaayi,
IIBUOKICTh IIOTOKY BOAU

© I. B. Ky3nenos, B. A. CkpsimeBckuii, O. B. Tpetsk, 2007



I. B. Ky3nenos, B. A. CkpoiieBckuii, O. B. Tpetsk

Abstract
SEMICONDUCTING THERMOELECTRIC SENSOR OF VELOCITY FLUID
G. V. Kuznetsov, V. A. Skrychevsky, O. V. Tretiak

The possibilities of usage of the semiconducting thermoelectric device as sensor of speed of fluid
are studied. The influence of a stream of water on heat exchange and electrical characteristics of
thermoelectric sensor Bi, Te, is explored. The pulse method of measurement allows one thermoelec-
tric sensor to determine simultaneously speed and temperature of water stream. The conditions of
optimization of modes of measurement are defined depending on an external influence (tempera-
ture, properties of the relative frame environment).

Key words: thermoelectric detector, impulse method, heat transfer coefficient, water flow velocity
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AJTEPHO-KBAJIPYIIOJIbHUI POBOYNI1 ETAJIOH
JI METPOJIOTTYHOT ATECTALIII TEMITEPATYPHUX CEHCOPIB
(3a marepianamu nonoini Ha Kongepenuii CEMCT-2)

B. M. Bacuarok', A. M. Jlenosenro’

'BAT “YkptpancHadra”, Bya..Aprema, 60, M. Kuis, 04050,
ten.:38 044 201 57 05, daxkc: 38 044 201 57 78, e-mail: office@ukrtransnafta.com
2 JIbBiBCHbKMI HaLliOHABbHUI yHiBEpcuTeT iM. IB. ®panka, Byi..YHiBepcuteTchbka, 1, JIbsiB, 79000
Ten.:38 032 239 92 85, daxkc: 38 032 239 92 85, e-mail: metrologia@polynet.lviv.ua

AHoTauig

SJTEPHO-KBA/IPYITOJIbHUI POBOYNI ETAJIOH
JUISI METPOJIOTTYHOT ATECTALIII TEMITEPATYPHUX CEHCOPIB

B. M. Bacuark, A. M. Jlenogenxo

OnucaHo NPUHIUI NOOYIOBU €TAIOHHOTO SI€PHO-KBAAPYIIOJILHOTO TEPMOMETPA Ha OCHOBI (3
BMKOPUCTaHHSAM) PEECTpaLii slepHO-KBanpynoibHoro pezonancy (AKP) na anpax C/° B KCIO .,
PosrasHyTo 0coOaIMBOCTI i TpyaHOLLI mpakTUYHOI peanizauii spuina AKP B mpukiagHux 3agayax.
ITpuBeneHO OpUTIHAIBHUI METOJ OOPOTHOU 3 MAPA3UTHUMU CUTHAJIAMU TTPU 3aCTOCYBaHHI 4acTO-
THO1 MOIYJIALii B mpolieci nerektyBaHHs curHany AKP. [1peacrasneHo npakruanuit A KP-tepmo-
METp Ta WOTO TEXHIUHI XapaKTEPUCTUKU.

KirouyoBi ciioBa: TepMOMETp, AIepHUIA KBAAPYIOJbHUN PE30HAHC, €TAJIOH, METPOJIOTIS.

Abstract

THE NUCLEAR-QUADRUPOLE WORKING STANDARD
FOR METROLOGICAL ATTESTATION OF TEMPERATURE SENSORS

V. M. Vassyliuk, A. M. Lenovenko

The principle of constructing a standard nuclear-quadrupole thermometer has been based
on the registration of nuclear-quadrupole resonance (NQR) on the C/’° nuclei in KCIO,. Pe-
culiarities and difficulties of the practical NQR implementation have been studied in the ap-
plied tasks. The original method of resisting spurious signals, while applying frequency modu-
lation in the process of detecting the NQR signal, is shown. A practical NQR-thermometer
and its technical attributes are presented.

Keywords: thermometer, nuclear-quadrupole resonance, standard, metrology.

© B. M. Bacuok, A. M. JlenoBeHko, 2007
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AHHOTAIMA

H,Z[EPHO-KBAI!‘PYHOJILHI)II‘/‘I PABOYU DTAJIOH
JJIA METPOJIOTTYECKOU ATECTAIMU TEMITEPATYPHBIX CEHCOPOB

B. M. Bacuarx, A. M. Jlenoeenxo

OnuceIBaeTCsl MPUHIMI MOCTPOCHUS 3TAJOHHOTO SIAEPHO-KBaIPYIIOJbHOIO TepMOMETpa Ha
OCHOBaHMHU (C MCITOJL30BAHUEM) PETUCTpaAllMM SACPHO-KBagpymnonabHoro pe3oHaHca (JIKP) Ha
anpax CP° 8 KCIO,. PaccmatpuBaroTcsi 0COOEHHOCTU ¥ TPYAHOCTU NPAKTUYECKOM pealn3alni sB-
nenns AKP B mpuknagHeix 3agadax. [IpyuBeneH opuruHaIBHBIN METOA OOPBOBI ¢ Mapa3suTHBIMU
CUTHAJIaMU IIPYA MCIOJIB30BAaHUM YAaCTOTHOM MOMYJISIIIMM B IPOILECCE MNETEKTUPOBAHMUS CHUTHAIA
AKP. ITpeacraBneH npaktuuHbiii I KP-TepmMoMeTp 1 ero TeXHUu4eCcKue XapakKTepUCTUKU.

KiioueBsble ciioBa: TEPMOMCETD, HI[epHI)IVI KBaI[pyr[OJTBHBIﬁ PE30HaHC, 9TaJIOH, MCTPOJIOTUA.



B. A. Mokpuupkuit, 4. I. Jlenix, O. C. ITamkos

ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL AND OPTOELECTRONIC AND RADIATION SENSORS

YK 681.7.015.25654.915

BJIACTHUBOCTI OIITUYHUMX BIKOH J1IJI1 CEHCOPIB I4-TIATIA3BOHY
B. A. Moxpuuvkuii’, 4. I. Jlenix?, O. C. Iawxoe’

"' OpechKkuii HalliOHAJILHUIM TTOJIITEXHIYHUI YHIBEPCUTET,
np-1 llleBuenka, 1, tem. 288-751, E-mail: mokrickiy@mail.ru
2 Onecbkuit HaLlioHaIbHU# yHiBepcuTeT iMeHi I.1. MeunukoBa

AHoTauis
BJIACTUBOCTI OIITUYHUX BIKOH J1JI1 CEHCOPIB 14 AIAITABOHY
B. A. Mokpuuvkuii, A. I. Jlenix, O. C. Ilaukos

HocnimxeHo BIaCTUBOCTI BiKOH ceHcopiB 1Y miamazoHy, 110 BUKOPUCTOBYIOThCS IJs1 OTO-
npuiiMayiB, SIKi MPaLOOTh B YMOBaX XXOPCTKOTO BUIIPOMiHIOBaHHS. JlOoCaiAXKeHO 3MiHy BJIaCTH-
BOCTEM BiKOH 3 KpMCTaJliB FepMaHisl, apCeHiny raiisi, aHTUMOHiay iHaist. [TokazaHo, 110 TaKi 3MiHU
3ajiexXaTh BiJ BUXiTHUX BJIACTUBOCTEU Ta MOSBU CTPYKTYPHUX Ie(DEKTIB.

KnrouoBi ciioBa: HaIliBIIpOBiZHUK, OIITUYHE BiKHO, ne(eKT, iHppauepBOHE BUIIPOMiHIOBAHHSI.

Abstract
PROPERTIES OF OPTICAL WINDOWS FOR IR SENSORS
V. A. Mokritsky, Ya. I. Lepikh, A. S. Pashkov

Properties of IR sensor windows which are used for the photodetectors working in conditions of
hard radiation are investigated. Germanium, gallium arsenide and indium antimonide crystals win-
dows property change is investigated. It is shown, that such changes depend on initial properties and
occurrence of structural defects.

Key words: semiconductor, optical window, defect, infra-red radiation.

AHHOTaIMA
CBOICTBA OIITUYECKUX OKOH JIJI1 CEHCOPOB UK JIMAITA3OHA
B. A. Mokpuuruii, A. U. Jlenux, A. C. Ilamkoe

HMccrnenoBaHbl CBOMCTBA OKOH CCHCOPOB K Juara3oHa, KOTOPBIC MCITIOJb3YIOTCA OJIA (bOTO-
IIPUCMHUKOB, pa6OTaIOH_[I/IX B YCJIIOBHAX 2KOCTKOI'O U3JTYUCHUA. WccnenoBaHo U3MEHEHHUE CBOMCTB
OKOH M3 KpUCTAaJJIOB I'CpMaHuA, apCCHUIA ralyind, aHTUMOHMIA UHIOUA. HOKa3aHO, YTO TaKuUC
M3MEHEHUS 3aBUCSIT OT UCXOIHBIX CBOMCTB 1 MOSIBJICHUS CTPYKTYPHBIX I[C(bGKTOB.

KnroueBsie ciioBa: MoJIyIIpOBOIHUK, ONITUYECKOE OKHO, AeeKT, MH(ppaKpacHOe U3IyYeHHUE.

© B. A. Mokpuupkuit, 4. 1. JIenix, O. C. ITamkos, 2007
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JOCIHIIZKEHHSA EJIEKTPO®ISNYHUX ITAPAMETPIB
KPEMHIEBUX P-I-N ®OTOAIO/JAIB
(3a marepianamu nonoini Ha Kongepenuii CEMCT-2)

B. JI. Ilepesepmaiiao’, B. M. Ilonoé’,
O. I1. Ilokanesuw?, JI. I. Tapacenro’

HepxaBHe manpreMTBo “HaykoBo-gocaigauii iHcTuTyT Mikponiprmiangis “HTK”
Inctutyt moHokpuctaniB” HAH Ykpaiuu, Byi. IliBHiyno-Cupenbka, 3, 04136, m.KuiB, Ykpaina,
' detector @ carrier. kiev.ua , 2 popovmc@i.kiev.ua

AHoTauig

JOCIKEHHA ETEKTPO®IZNYHUX ITAPAMETPIB
KPEMHI€BUX P-I-N ®OTOAIOAIB

B. JI. Ilepesepmaiino, B. M. Ilonoe, O. II. Iloxaneeuu, Jl. I. Tapacenxo

HocnimxeHo enekTpodiznyHi mapaMeTpu TeCTOBUX CTPYKTYP Ha BUCOKOOMHOMY KPEeMHii, sKi
c(opMOBaHi B IPOLIECi BUTOTOBJIEHHS p-i-n ¢oroAioaiB. 3 nonomorolo TectoBux MJIH cTtpykryp
CrieniaTbHOI KOHCTPYKUIT BUSHAYEHO MPAKTUYHO BaXJIMBI XapaKTePUCTUKK crcTeM Si-SiO, Ta Si-
SiO,-Si,N,, sIKi XapaKTepu3yI0Th SIKiCTh KPEMHII0 Ta MiK(a30BOI TPAHMIII PO3MILTY HiCJTEKTPUK —
HaMiBIPOBiIHUK: IIBUAKICTb MOBEPXHEBOI reHepallil Sg, 00’eMHMIA TreHepalliiiHUIi Yac KUTTS He-
OCHOBHMX HOCIiB 3apsily y KpeMHii T,, @ TAKOX 3HAYCHHS (ikcoBaHoro 3apsiy Q  Ta pyXoMoro
3apsy y aienekKTpuky Q. . BCTaHOBJIEHO BIUIMB THILY Ii€JIEKTPUKA HA BETMYUHY Sg Ta Hafpyru Ha
JieJIeKTPUKY Ha IUBUAKICTh TeHepallii HEOCHOBHUX HOCI1B 3apsay y MIIH cTpykrypax. BusiBieHo
B3aEMO3B’ 130K BEJIMYMH PYXOMOTO 3apsiay 3 piBHEM 3BOPOTHIX CTPYMiB HiOmiB.

ITokazaHo BUCOKY iH(OPMATUBHICTh 3aCTOCOBAaHMX KOHCTpYKUiil TectoBux MIH cTpykTyp
i BUKOPHUCTAHO1 METOHO0JIOTiI KOHTPOJIIO SIKOCTi TEXHOJOTiI MpX po3poOlli Ta BUTOTOBJIEHHI p-i-n
¢oronionis.

Kaouosi cioBa: p-i-n potomionu, BUCOKOOMHUM KpeMHiit, M/IH cTpykTypu, KepoBaHUI Aio1.

Abstract

INVESTIGATION OF ELECTROPHYSICAL PARAMETERS
OF SILICON P-I-N PHOTODIODES

V. L. Perevertaylo, V. M. Popov, O. P. Pockanevich, L. I. Tarasenko

Electrophysical parameters of test structures formed on high-resistivity silicon during manufac-
turing of p-i-n photodiodes have been investigated. Using specially constructed MIS test structures
the following important electrophysical parameters of Si-SiO, and Si-SiO,-Si,N, systems charac-
terizing the quality of silicon and semiconductor-insulator interface have been analyzed: surface
generation velocity Sg, bulk generation life-time of minority carriers Ty fixed charge Q_ and mobile
charge Q, in dielectric. The influence of different types of insulators on Sg values and effect of voltage
applied to the insulator on minority carrier generation velocity in MIS structures were found. The
corellation between Q. and reverse currents in p-i-n photodiodes was revealed. High effectiveness
of used test structures and proposed methodology for quality control of technological processes in
p-i-n photodiodes processing have been established

Key words: p-i-n photodiodes, high-resistivity silicon, MIS structures, gated diode.

© B. JI. Ilepesepraiino, B. M. ITonos, O. I1. ITokanesuy, JI. I.Tapacerko, 2007
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AHHOTAIMA

NCCIIEJOBAHUE BJIEKTPOPU3SNYECKUX IIAPAMETPOB
KPEMHUMEBBIX P-I-N ®O0TOJINO10B

B. JI. Ilepesepmaiino, B. M. Ilonoe, A. 11. Iloxaneeuu, JI. H. Tapacenko

HccnenoBaHsbl 3eKTpodu3nyecKre mapaMeTphbl TECTOBBIX CTPYKTYP Ha BBICOKOOMHOM KpeM-
HUM, c(OPMUPOBAHHBIX B MpoOliecce M3TOTOBJICHUS p-i-n poTonnonoB. C MOMOIILIO TECTOBBIX
MAII cTpyKTyp crieliMaibHON KOHCTPYKUMHU MCCIENOBaHbI MPAaKTUUECKM BaxKHbIE XapaKTepHC-
kM cucteM Si-SiO, u Si-SiO,-Si;N , oTpaxaromiye Ka4eCTBO KPEMHMs U MEX(A3HON TPaHMILIbI
pasmelia JURJIEKTPUK-TIOIYIIPOBOAHUK: CKOPOCTh MOBEPXHOCTHOM IreHepaluu Sg, 00bEMHOE Te-
HEPALIMOHHOE BPEeMsl XM3HI HEOCHOBHBIX HOCHUTENCH 3apsia B KPEMHHU T,, & TAKXKE 3HAYCHHS
(bukcupoBaHHOro Q_ ¥ MOABUKXHOIO 3apAia B AM3JIEKTPUKE Q.. YCTaHOBIEHO BIMSAHMUE TUIA U~
3JIEKTPYKA Ha BEJIMUMHY Sg, a TAaKXKe. HaIPSDKEHUs Ha IUAJIEKTPUKE Ha CKOPOCTh T'eHepalluy He-
OCHOBHBIX HocHuTesel 3apsaa B MJIIT ctpykrypax. O6HapyXeHO B3aUMOCBSI3b MEXKAY BEJIMIYMHOMN
MOJIBUKHOTO 3apsaa ¢ YpOBHEM 0OpaTHBIX TOKOB AMOAOB.

IToka3aHa BbicOKass HTHGOPMATUBHOCTb IPUMEHSIEMBIX KOHCTPYKLIMIA TecToBbIX MIT cTpyK-
TYP M MCHOJIb3yeMOI METOIOJIOTUM KOHTPOJISI KaueCTBa TEXHOJIOTUH IIpU pa3pabOTKe U M3TOTOB-
JICHUU p-i-n (POTOINOMOB.

KnoueBnie ciioBa: p-i-n (hoToanMoabl, BBICOKOOMHBIN KpemMHuii, M/IIT cTpyKTypsl, yrpaBis-
€MBbIiA IO,
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AKYCTOEJIEKTPOHHI CEHCOPH

ACOUSTOELECTRONIC SENSORS

YIK 621.315.592.2, 534.27

AKYCTOUYYTJIUBUI1 CEHCOP HA OCHOBI
HAIIIBITPOBIZIHUKOBOTO JATYUNKA XOJIJIA
(3a marepianamu nonoini Ha Kongepenuii CEMCT-2)

M. JI. Tumouxo, 5. M. Oaix

IactuTyT dizukm HaniBrpoBigHuKiB iM. B.€. JlamkapsoBa HAH Ykpainmu,
np. Hayku 41, Kuis, Ykpaina, 03028, tein. (044) 525-62-56,
e-mail: tymochko@ukr.net / jaroluk3@ukr.net

AHoTanis
AKYCTOUYTJINBUIL CEHCOP HA OCHOBI HAITIBITPOBIZIHVKOBOI'O JATYUKA XOJLTTA
M. JI. Tumouro, 5. M. Oaix

B po0Gori Brepie 3anpornoHoBaHa MOXJIMBICTh 3HAYHOTO MiABUILEHHS YYyTJUBOCTI HAIiBIIPO-
BimHUKOBOTO naBaya Xosuia (JIX) 3a 10oMOroo yjabTpa3ByKOBUX (¥Y3) XBUJIb; TPUHLKIT IMHAMIY-
Horo KepyBaHHS JIX 3yMOBJIeHUI e(peKTOM aKyCTOCTMMYJIbOBAHOTO 3CYBY TeMIIepaTypU iHBepcil,
BeJIMUMHA SIKOTO BU3HAYAEThCSl iHTeHCUBHICTIO Y3 xBuii. Takuii JIX € ceHCOpOM aKyCTUYHOI'O
MO,

Kmouosi ciioBa: maBau XoJura, yasTpa3ByKOBi XBUJTi, iHBepcCis KoedilieHTa Xosa.

Abstract
ACOUSTOSENSITIVITY SENSOR BASED ON SEMICONDUCTOR HALL SENSOR
M. D. Tymochko, Ya. M. Olikh

In first there is offered a possibility of considerable rise of sensitivity of semiconductor Hall sen-
sor (HS) by means of ultrasonic (US) waves; the principle of dynamic control of HS by the effect of
acoustostimulated change of inversion temperature, the magnitude of the change is determined by
US wave intensity. Such HS is a sensor of the acoustic field.

Keywords: Hall sensor, ultrasonic waves, Hall coefficient inversion

© M. J. Tumouxko, . M. Omix, 2007
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AHHOTANMSA
AKYCTOUYYCTBUTEJIbHBIN CEHCOP HA FA3E ITOJYITPOBOJIHUKOBOI'O JATYNKA XOJLJIA
H. JI. Tumouxo, . M. Oaux

B pabote BepBbIe MpenioxkeHa BO3MOXHOCTh 3HAYMUTEIbHOTO YBEIMYEHUS YyCTBUTEIbHOCTHU
MOJYIIPOBOAHMKOBOTO maTyrka XoJjia (JIX) ¢ moMoIibsio yasTpa3ByKOBLIX (Y3) BOIH; MPUHITUATT
JUHaMu4eckoro ynpasieHus X o0yciaoBieH 3¢ heKToM aKyCTOCTUMYIUPOBAaHHOIO CABUTA TEM-
TepaTypbl THBEPCUHU, BEIMYMHA KOTOPOTO OINpPEAeIsieTcss MTHTEHCMBHOCTHIO Y3 BoHBI. Takoii X
SIBJISIETCSI CEHCOPOM aKyCTUYECKOTO IOJIS.

KmoueBsie ciioBa: 1aTank XoJjuia, yIbTpa3ByKOBEIE BOJIHEI, MHBepcHs KoahduiineHTa XoJria
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JIOMNHECHEHTHBIE BUOCEHCOPHBIE KOMINIEKCbI
HA OCHOBE YHUOPUIINPOBAHHbBIX
NMIIEJAHCOMETPUYECKUX CUCTEM.
PU3INKO-TEXHUYECKHNE XAPAKTEPUCTUKUN

B. I. Meavnux’, A. H. IlImoipesa’, H. @. Cmapodyo’

" Muctutyt anektponrHamuku HAHY, npocnekt ITobenst, 56, Kues-57, 03680, Ykpauna
? HanyoHalIbHBIN TeXHUYECKUI YHUBepCUTeT YKpauHbl “KITN”,
npocnekT [Tobeasl, 37, Kues, 03062, Ykpanna
3 Uuctutyt onoxumuu M. A. B. IMamwtaguna HAHY, yn. JleonroBuya, 9, Kues, 01030, Ykpanna

AHHOTAIMA

JIOMMUHECHEHTHBIE BUOCEHCOPHBIE KOMILJIEKCBI HA OCHOBE
YHUOUNLINPOBAHHBIX UMITEJAHCOMETPUYECKUX CUCTEM.
OU3BNKO-TEXHUYECKHUE XAPAKTEPUCTUKIN

B. I. Meavnux, A. H. IlImvipesa, H. @. Cmapodyé

PaccMoTpeHBI OCHOBHBIE TPUHIMUIILI IOCTPOSHUSI OMOCEHCOPHBIX KOMIIJIEKCOB Ha OCHOBE
YHUDUILIMPOBAHHBIX UMIIeAAaHCOMETPHUUYECKUX crucTeM. Ocoboe BHUMaHNME YIEJICHO 3JIEKTPOHHO-
MY M3MEPUTEIBHOMY KaHally, IIpeAHa3HauYeHHOMY JIJISI perMCTpaliiy OUOJIOMUHECHEHIIUM C T10-
MOIIBIO (POTOPE3UCTOPHBIX CEHCOPOB.

KnroueBsie ciioBa: 1aTuuk, poTope3ncTop, OMOMIOMUHECLICHLINS, UMIIETaHCOMETPHSI, MUKPO-
MPOIIECCOp, aHAIOTO-I(POBOE IIpeodpa3oBane.

AHoTauig

JJIOMIHECHEHTHI BIOCEHCOPHI KOMIIJIEKCH HA OCHOBI
YHI®IKOBAHUX IMITEJAHCOMETPUYHUX CUCTEM.
QPI3UKO-TEXHIYHI XAPAKTEPUCTUKHA

B. I. Meavnux, O. M. IlImupesa, M. D. Cmapody6

Po3rissHyTo OCHOBHI MPUHLIMIN MOOYI0BU 0iOCEHCOPHUX KOMILIEKCIB Ha OCHOBI yHi(hiKoBa-
HUX iMIIeTaHcOMeTpUIHUX cucTeM. OcobI1Ba yBara IpuaijieHa eJIeKTpPOHHOMY BUMipIOBaJIBHOMY
KaHaJly, Ipu3HauYeHOMY JJIsl peecTpallii 0iooMiHECLEHLIiT 3a 1OTTOMOTro0 (POTOPE3UCTOPHUX CEH-
copiB.

Kmouosi cyioBa: naBay, poTope3ucTop, OioMIOMiHECIUEHIISI, iMIIeTaHCOMETPisI, MiKpOIIpolie-
COp, aHAJIOTOBO-1IM(POBUIL IIEPETBOPIOBAY.

© B. T. Menbnuk, A. H. llImeipeBa, H. ®@. Crapony6, 2007
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Summary

LUMINESCENT BIOSENSOR COMPLEXES BASED
ON UNIFORMED IMPEDANCEMETRY SYSTEMS.
PHYSICAL-TECHNICAL CHARACTERISTICS

V. G. Melnyk, O. M. Shmyryeva, N. F. Starodub

The main principles of the creation of biosensor complexes based on uniformed impedancemetry
systems were discussed. A special attention was paid to electronic measurement channel intended for
the registration of bioluminescence with the help of photo resistive sensors.

Keywords: sensor, photoresistor, bioluminescence, impedancemetry, microprozesor, analogue-
digital converter
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MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YK 539.213:541.67

AHOMAJIbHA ITOBEJIHKA JIEJEKTPUYHOI IPOHUKHOCTI
XAJIBKOTEHIZHHNX CTEKOJI B OKOJII
TEMIIEPATYPU KPUCTAJII3ALIIT

B. M. Pyéiu

YXTopoICchK1ii HAQyKOBO-TEXHOJIOTIUHUM LIEHTP MaTepiajliB ONTUYHUX
HociiB indopmamii ITTPI HAH Ykpainn
M. Yxropon, 88000, Byi. 3aMkoBi cxonu 4, a/c 47“C” ten.(dakc) 8031(22)3-73-97
e-mail: center uzh@email.uz.ua

AHoTauig

AHOMAJIbHA TTOBEJITHKA JIEJJEKTPUYHOT TIPOHUKHOCTI XAJTbKOTEHITHUX CTEKOJT
B OKOJII TEMITEPATYPU KPUCTAJI3ALIIT

B. M. Pyéim

HocnimxeHi TeMIiepaTypHi 3aJ1e>XKHOCTi AieAEKTPUYHMX TTapaMeTpiB XaJbKOIreHiTHMX CTeKOJ Ha
OCHOBI cynbdorionuay cypmu. ITokazaHo, 1110 aHOMaJii Ha 3aJ1e3KHOCTI € i tgd MOoB’s3aHi 3 Iepexo-
JIOM CTEKOJI Y MOJISIPHUI CTaH i HACTYITHOIO iX KpucTanizauieto. Kpucranizailis cTeKoa CynpoBo-
JKYETBCS Pi3KUM 3POCTAHHSIM JIieJIeKTPUUHUX MTapaMeTpiB, 0OYMOBJIEHUM YTBOPEHHSIM y CKJIO-
noAiOHIi MaTpULi KPUCTATIYHUX BKJIIOUEHb, HAAIIEHUX CETHETOECIEKTPUUYHUMU BJIACTUBOCTSIMM.
Po3mipu KpucTadiyHMX BKJIIOYEHb i BEJIMYMHA JieJIeKTPUUYHOI MPOHUKHOCTI 3ajiexXaTh Bill yMOB
TEePMOOOPOOKMU.

KirouoBi c10Ba: XxaabKOTr€HiIHI cTekia, JieJIeKTpUYHi BJIACTUBOCTi, KpUCTali3allisl, CETHETOCU -
TaIm

Abstract

ANOMALOUS BEHAVIOR OF DIELECTRIC PERMITTIVITY OF CHALCOHENIDE GLASSES
IN CRYSTALLIZATION TEMPERATURE RANGE

V. M. Rubish

The temperature dependences of dielectric parameters of chalcohenide glasses on the sulphoio-
dide antimony basis were investigated. It was shown that anomalies on the dependences &(7) and
tgd(7) are connected with glasses transition into polar state followed by their crystallization. The
glasses crystallization is accompanied by a sharp increase of dielectric parameters conditioned by
formation of crystalline inclusions in glassy matrix which are provided with ferroelectric properties.
The size of crystalline inclusions and dielectric permittivity value depend on heat treatment condi-
tions.

Key words: chalcohenide glasses, dielectric properties, crystallization, ferroelectric glass-ceramics

© B. M. Py6i, 2007
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AHHOTAIMA

AHOMAJIBHOE MOBEJEHME JUBJEKTPUYECKON TPOHUIIAEMOCTH
XAJIBKOTEHMJHBIX CTEKOJI B OKPECTHOCTU TEMITEPATYPbI KPUCTAJLJIU3ALTNN

B. M. Pyouw

HccnenoBaHbl TeMIIepaTypHbIe 3aBUCUMOCTH JUAJICKTPUIECKUX ITApAMETPOB XaJIbKOTCHUITHBIX
CTEKOJI Ha OCHOBe cylbdonoauaa cypbMbl. [loka3zaHo, uro aHomanuu Ha 3aBUcUMOCTSIX (1) n
tgd(7) cBsI3aHEI ¢ IEPEXOAOM CTEKOJI B ITOJISIPHOE COCTOSIHUE U ITOCIEAYIONICe UX KpUCTAJLIN3all1-
eii. KpucTammsanuys cTeKoJI COIMPOBOXIAETCS PE3KUM YBEIMUYCHUEM IUAJICKTPUIECKMX ITapaMeT-
POB, 0OYCIIOBJICHHBIM 00pa30BaHUEM B CTEKJIO00pa3HOI MaTpUIIE KPUCTAIUIMYECKUX BKIIIOUCHUI,
00J1a1aI0IINX CETHETORJICKTPUIECKMMU CBOMCTBaMU. PasMephbl KpUCTaNIMUeCKUX BKIIIOYCHUI U
BeJIMYMHA TURJICKTPUIECKOM IMTPOHMIIAEMOCTH 3aBUCAT OT YCJIIOBUI TEpMOOOPAOOTKM.

KioueBble ciioBa: XaJIBKOICHUIAHBIC CTCKJIA, JUIJICKTPUYCCKUEC CBOﬁCTBa, KpuctajJljim3alud,
CCTHCTOCUTAJIJIbI
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TEXHOJNOI A BUPOBHNUTBA CEHCOPIB

SENSORS PRODUCTION TECHNOLOGIES

YK 621.375.826:006.91

AHAJII3 EOEKTUBHOCTI OIITUYHUX INDPPOBUX
IMITVJIbCHUX ®PASOMETPIB

C. B. Jlenxoé', 4. 1. Jlenix?, B. B. Buooao6', J[. O. Ilepezydos’

! BificbKOBMIi IHCTUTYT HalioHaJIbHOTO YHiBepcuTeTy iM. T. IlleBueHka,
M. Kuis, teir. 288-751, E-mail: mokrickiy@mail.ru
2 OnecbKKit HaLliOHAJIBHU yHiBepcuTeT iMeHi. I. MeuyHukoBa

AHoTauig

C. B. Jleuxos, 4. 1. Jlenix, B. B. Budoao6, /. O. Ilepezyoos

AHAII3 EOEKTUBHOCTI OIITUYHUX HUP®POBUX IMITYJIbCHUX ®ASOMETPIB
ITpoBeneHo MOPiBHSUIbHUI aHasi3 ONTUYHUX (ha30METPIiB 3 OPTOrOHAILHOIO (hiJIbTpaLli€lo Ta
JUCKpeTHO 00pobKoto curHaltiB. HaBeaeHi repeBaru Ta HegoOJiKM TaKuX (pa3oMeTpiB Mpu ix 3a-
CTOCYBaHHI JJIS1 BUMipy ONITUYHMX ITapaMeTPiB HAIliBIIPOBiAHUKIB.

KnrouoBi ciioBa: 1azep, onTudHuii (pazoMeTp, OpTOroHajabHa (iJIBTpallis.

Summary
THE ANALYSIS OPTICAL DIGITAL IMPULSE PHASOMETERS EFFICIENCY
S. V. Lenkov, Ya. 1. Lepikh, V. V. Vydolob, D. A. Peregudov

The comparative analysis optical phasometers with an orthogonal filtration and discrete process-
ing of signals is carried out. Such phasometers advantages and defaults during their use for measure-
ment semiconductors optical parameters are given.

Key words: laser, optical phasometers, orthogonal filtration.

AHHOTaIMA
AHAIN3 DOPEKTUBHOCTU OIITUYECKUX IIbI®POBBIX UMITYJIbCHBIX ®PASOMETPOB
C. B. Jlenxos, 5. H. Jlenux, B. B. Boidoa06, /. A. Ilepezydoe

HpOBCI[CH CpaBHI/ITCJIbHHﬁ aHaJIN3 OIITUYCCKUNX d)a3OM€TpOB C OpTOFOHaHBHOfI (bI/IHBTpaL[Heﬁ
n I[PICKpCTHOﬁ 06pa6OTKOI71 CHUTHAJIOB. HpI/IBC,I[CHbI IIpENMYIIECTBA U HEAOCTATKM TaKHUX (1)3.30M6T-
POB IIpHU X UCITOJIB30BaHUU IJId USMEPEHHNA OIITUYCCKUX MMTapaMETPOB ITOJTYIIPOBOIHNKOB.

KnoueBsie ciioBa: 1azep, onTuyeckuii pazoMeTp, opToroHaabHast (pUIbTpaLMs.

© C. B. JIenkos, 4. 1. Jlenix, B. B. Bunono6, /1. O. I1eperymos, 2007
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Abstract
Not Available

Hydrogen gas sensor using Pd nanowires electro-
deposited into anodized alumina template
Kyun Tae Kim Jun Sim Sung Min Cho

On page(s): 509- 513

Abstract

This paper demonstrates a new kind of hydrogen sensor
using palladium (Pd) nanowires. Hydrogen sensors us-
ing Pd metal have usually been utilizing the incremen-
tal change in electrical resistance of Pd upon hydrogen
incorporation. Unlike the conventional Pd hydrogen
sensors, however, the electrical resistance of the present
Pd nanowire sensor decreases when hydrogen is incor-
porated into Pd nanowires. It is considered to be due to
swelling of the nanowires as the result of hydrogen incor-
poration and subsequent narrowing of gaps between the
nanowires, even though each nanowire should have had
the higher resistance inherently. Because of extraordi-
narily high surface area of nanowires, the performance of
sensing the hydrogen concentration was found to supe-
rior by far to the conventional Pd sensors. The response
and recovery times are quite fast to be about 0.7 and 20 s,
respectively and the sensing range of 0.2 ~ 1% hydrogen
concentration is suitable for the hydrogen safety sensors.
The sensor introduced in this paper is unique with regard
to both the sensing mechanism and performance.

Quantification of multiple bioagents with wireless,
remote-query magnetoelastic microsensors

Ong, K.G. Zeng, K. Yang, X. Shankar, K. Ruan, C.
Grimes, C.A.

On page(s): 514- 523

Abstract

This paper presents a micromagnetoelastic sensor ar-
ray for simultaneously monitoring multiple biologi-
cal agents. Magnetoelastic sensors, made of low-cost
amorphous ferromagnetic ribbons, are analogous and
complementary to piezoelectric acoustic wave sensors,
which track parameters of interest via changes in reso-
nance behavior. Magnetoelastic sensors are excited with
magnetic ac fields, and, in turn, they generate magnetic

fluxes that can be detected with a sensing coil from a dis-
tance. As a result, these sensors are highly attractive, not
only due to their small size and low cost, but also because
of their passive and wireless nature. Magnetoelastic sen-
sors have been applied for monitoring pressure, tempera-
ture, liquid density, and viscosity, fluid How velocity and
direction, and with chemical/biological responsive coat-
ings that change mass or elasticity, various biological and
chemical agents. In this paper, we report the fabrication
and application of a six-sensor array for simultaneous
measurement of Escherichia coli O157:H7, staphylo-
coccal enterotoxin B, and ricin. In addition, the sensor
array also monitors temperature and pH so the measure-
ments are independent from these two parameters.

Carbon nanotube network-based biomolecule detection
Atashbar, M.Z. Bejcek, B.E. Singamaneni, S.

On page(s): 524- 528

Abstract

In this paper, we describe a single-wall carbon nanotube
(SWNT) based biological sensor for the detection of bio-
molecules like Streptavidin and IgG. SWNTs have been
employed for two types of sensing mechanisms. First,
the changes in the electrical conductance of the carbon
nanotube (CNT) matrix on noncovalent binding of the
biomolecules to the side walls of the CNT and, second,
quantification of mass uptake of the matrix on biomole-
cule incubation are presented. Both sensing mechanisms
exhibited consistent and highly sensitive responses. Bio-
molecular immobilization on the CNT surface was mon-
itored by atomic force microscopy.

Nanostructured polymers for detecting chemical changes
during engine oil degradation

Lieberzeit, PA. Glanznig, G. Leidl, A. Voigt, N.
Dickert, EL.

On page(s): 529- 535

Abstract

Organic and inorganic polymers nanostructured by mo-
lecular imprinting yield functional materials for detect-
ing engine oil degradation. Using both fresh and waste
oils as templates, respectively, allows us to selectively
tune the polymer to incorporate either fresh or used
lubricant. FT-IR studies on polymer pellets prove bulk
incorporation of the analyte. By the same strategy sensi-
tive materials can be designed for selectively determin-
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ing fuel in the engine oil. Waste oil selective sensor layers
yield signals that are clearly correlated both to the oil age
(known from test stand measurements) and standard oil
parameters, such as the total base number (TBN). TBN
and sensors additionally show the same time behavior.

Acoustic sensors for analyzing binary gas mixtures
Zipser, L. Franke, H. Bretschneider, W. - D.

On page(s): 536- 541

Abstract

This paper concerns the development of robust, directly
acting, acoustic gas sensors, which can be used for ana-
lyzing two-component gas mixtures even under harsh
measuring conditions, such as high temperatures up to
300 °C; aggressive,explosive, or toxic pollutions in the
gas mixture; dust; electromagnetic disturbances; nuclear
radiation; or very fast concentration changes of the mix-
ture components. These characteristics result from the
predominantly mechanical structure of the sensors. An
important application of the robust sensor is the in situ
measurement of humidity in the hot and contaminated
exhaust air of industrial driers.

Studies on hysteresis reduction in thermally carbonized
porous silicon humidity sensor
Bjorkqvist, M. Paski, J. Salonen, J. Lehto, V. - P.

On page(s): 542- 547

Abstract

Different ways to reduce hysteresis in a capacitive-type
thermally carbonized porous silicon (TC-PS) humid-
ity sensor are studied and compared. Modification of
the contact angle of the dielectric surface, enlargement
of the pore size of dielectric, and operating the sensor
at elevated temperature proved all to be possible ways to
reduce hysteresis in a TC-PS humidity sensor. By vari-
ation of the carbonization temperature, we produced
TC-PS surfaces of different contact angles. Although the
hydrophobic surface prevents hysteresis, it also decreases
considerably the sensitivity of the sensor. Enlargement of
the pore size reduces and tunes the hysteresis loop into
the higher relative humidity (RH) values. Also operation
of the sensor only few degrees above room temperature
was found to be a workable method to prevent hysteresis.
However, a constant temperature is crucial for exact hu-
midity measurement using a TC-PS sensor.

72

Thermal behavior of freestanding microstructures
fabricated by silicon frontside processing using porous
silicon as sacrificial layer

Puente, D. Arana, S. Gracia, J. Ayerdi, 1.

On page(s): 548- 556

Abstract

Freestanding microstructures are essential elements in
thermal and mechanical microsensors. In this paper,
microbridges were fabricated by silicon surface mi-
cromachining using porous silicon as sacrificial layer.
Two different approaches were considered. In first ap-
proach, n-Si was used as anodization masking material
and n-Si/SiO, as microstructure material. In the second
approach, silicon nitride and SiO,/Si,N, bilayer has con-
stituted masking and microstructure materials, respec-
tively. In order to characterize their thermal behavior,
platinum heating elements were defined on developed
microbridges. Microstructures fabrication process was
described, insisting specially on silicon anodization step.
The process parameters (HF-electrolyte concentration,
current density, and process duration) were established
for both approaches. Thermal behavior of developed mi-
crobridges was studied in relation to anodization mask-
ing materials and freestanding microstructure materials.
Microbridge temperature versus applied power to heat-
ing element was analyzed. Additionally, entire sample
thermal behavior and microbridge dynamic thermal be-
havior was characterized. The obtained results suggest
developing a third approach where n-Si will be used as
masking material and SiO,/Si,N, bilayer as freestanding
microstructure material.

An RF-powered, wireless CMOS temperature sensor
Kocer, F. Flynn, M.P.

On page(s): 557- 564

Abstract

We present a wireless, fully integrated CMOS tempera-
ture sensor that recovers power from a radio frequency
(RF) signal, and returns data as a frequency-modulated
2.3-GHz signal to a base station. Power is recovered from
a450-MHz incident signal with the help of a low-thresh-
old, high-efficiency, voltage rectifier-multiplier circuit.
This technique decreases the minimum incident RF
power required, compared to state-of-the-art wirelessly
powered telemetry systems. The rectifier-multiplier can
collect energy from a base station placed up to 18 m away.
To further increase the range from the base, the device
collects energy in a low power standby/charging mode. A
mode selector circuit monitors the amount stored energy
and decides if the system is transmitting data or is in the
standby/charging mode. A bootstrapped reference gen-
erates a complementary to absolute temperature (CTAT)
voltage with an R-squared regression of 0.9995 to a lin-
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ear fit. This reference is used as the temperature sensor
of the system, controlling a low-power, integrated, volt-
age-controlled LC oscillator (VCO). The oscillation fre-
quency of the VCO is modulated by ambient temperature
changes. The modulated carrier is transmitted by a fully
integrated power amplifier. A temperature sensitivity of
126 ppm/°C is achieved and the entire sensor consumes
1.1 mA while transmitting data.

Single-mode rib optical waveguides on SOG/SU-8
polymer and integrated Mach-Zehnder for designing
thermal sensors

Pelletier, N. Beche, B. Gaviot, E. Camberlein, L.
Grossard, N. Polet, F. Zyss, J.

On page(s): 565- 570

Abstract

This paper presents a successful design, realization,and
characterization of single-mode rib optical waveguides
on SOG/SU-8 polymers in order to highlight a new ap-
proach to designing heat sensors. The basic principle of
this new thermal-sensing method relies on the differ-
ential thermal behavior regarding both acting arms of a
micro Mach-Zehnder Interferometer(MZI). First, two
families of single-mode straight rib waveguides com-
posed of SOG/SU-8 polymers are analyzed. Hence,
optical losses for TE , and TM, optical modes for struc-
tures on Si/Si0,/SU-8 have been estimated respectively
as 1,36+0,02 and 2,01+0,02 dB-cm™!, while the second
one composed of Si/Si0,/SOG/SU-8 presented losses
of 2,33+0,02 and 2,954+0,02 dB-cm~!. Then, owing to
modeling results, an experimental sensor is realized as
an integrated device made up of SU-8 polymer mounted
on a standard silicon wafer. When subjected to a radi-
ant source, as a laser light (980 nm) is injected across the
cleaved input face of the MZI, the significant change of
output signal allows us to consider a new approach to
measuring radiant heat flowrate. Experimental results
are given regarding the obtained phase shift against the
subjected thermal power. According to the modeling re-
sults, one can expect new highly sensitive devices to be
developed in the next coming years, with advantageous
prospective industrial applications.

Inductive fiber-meshed strain and displacement
transducers for respiratory measuring systems and
motion capturing systems

Wijesiriwardana, R.

On page(s): 571- 579

Abstract

Unobtrusive transducers play an important part in
wearable and mobile computing fields. One out of
many methods of implementations is to use smart ma-

terials and integrate them into intelligent structures
via the route of fabric manufacturing processes that
are capable of transducer action. This new breed of
transducers is called fabric transducers. However, fab-
ric transducers that were developed mainly focused on
the variations in the resistance and capacitance of the
electroconductive fabric structures. Therefore, they
inhibit the disadvantages that are common in resistive
and capacitive transducers. Moreover, they have limi-
tations in operating as strain or displacement trans-
ducers. To overcome the limitations, research has been
carried out to investigate constructions of an inductive
fiber meshed strain and of displacement transducer.
Electroconductive fibers (polymeric and metallic) of
different conductivity levels were arranged in helical
paths to form coils. The fibers were arranged by using
flat bed-knitting technology. This paper discusses the
constructions, simulations, performances, and limita-
tions of the inductive fiber meshed transducers. Also,
the discussion is further extended toward two specific
applications: respiratory measuring systems and mo-
tion capturing systems.

High-temperature and broadband immersion ultrasonic
probes
Ono, Y. Kobayashi, M. Moisan, O. Cheng-Kuei Jen

On page(s): 580- 587

Abstract

Immersion ultrasonic probes for measurements and
imaging at high temperature are presented. The probes
consist of sol-gel-sprayed thick films as piezoelectric
ultrasonic transducers (UTs) directly deposited onto
steel buffer rods. They operate in pulse-echo mode at
temperatures up to 500 °C. The operating ultrasonic
frequency is between 5 MHz and 20 MHz, controlled
by the film thickness. The ultrasonic thickness meas-
urement of a steel plate with the probe fully immersed
in molten zinc at 450 °C was demonstrated using ultra-
sonic plane waves. For imaging purposes, the probing
end of the steel buffer rod was machined into a semi-
spherical concave shape to form an ultrasonic lens and
achieve high spatial resolution with focused ultrasound
in liquids. Ultrasonic surface and subsurface imaging
using a mechanical raster scan of the focused probe in
silicone oil at 200 °C was also carried out. The impor-
tance of the signal-to-noise ratio (SNR) in the pulse-
echo measurement is discussed.
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Novel concept of a single-mass adaptively controlled
triaxial angular rate sensor
John, J.D. Vinay, T.

On page(s): 588- 595

Abstract

This paper presents a novel concept for an adaptively
controlled triaxial angular rate (AR) sensor device that
is able to detect rotation in three orthogonal axes, us-
ing a single vibrating mass. Pedestrian navigation is pre-
sented as an example demonstrating the suitability of the
proposed device to the requirements of emerging appli-
cations. The adaptive controller performs various func-
tions. It updates estimates of all stiffness error, damping
and input rotation parameters in real time, removing the
need for any offline calibration stages. The parameter
estimates are used in feedforward control to cancel out
their otherwise erroneous effects, including zero-rate
output. The controller also drives the mass along a con-
trolled oscillation trajectory, removing the need for ad-
ditional drive control. Finally, the output of the device is
simply an estimate of input rotation, removing the need
for additional demodulation normally used for vibratory
AR sensors. To enable all unknown parameter estimates
to converge to their true values, the necessary model tra-
jectory is shown to be a three-dimensional Lissajous pat-
tern. A modified trajectory algorithm is presented that
aims to reduce errors due to discretization of the con-
tinuous time system. Simulation results are presented to
verify the operation of the adaptive controller. A finite-
element modal analysis of a preliminary structural de-
sign is presented. It shows a micro electro mechanical
systems realizable design having modal shapes and fre-
quencies suitable for implementing the presented adap-
tive controller.

Compensation of parasitic effects for a silicon tuning fork
gyroscope

Gunthner, S. Egretzberger, M. Kugi, A. Kapser, K.
Hartmann, B. Schmid, U. Seidel, H.

On page(s): 596- 604

Abstract

This paper refers to a silicon micromachined tuning fork
gyroscope, which is driven via two piezoelectric thin film
actuators. The device responds to an external angular
rate by a torsional motion about its sensitive axis due to
the Coriolis effect. The shear stress in the upper torsional
stem, which is proportional to the angular rate, is de-
tected via a piezoresistive readout structure. In addition
to the wanted signal corresponding to the angular rate,
there are unwanted contributions from the drive motion,
e.g., from mechanical unbalances and from asymmetries
of the piezoelectric excitation induced by fabrication
tolerances. These effects, which disturb the sensor signal

74

with varying contributions in amplitude and phase, have
already been examined for capacitive surface microma-
chined sensors. In this paper, they are identified for a
piezoelectrically driven, bulk-micromachined gyro and
compared to results of FEM simulations. System-level
simulations are performed and show possibilities to com-
pensate the main parasitic effects. Results of eliminating
the mechanical unbalance by femtosecond laser trim-
ming are presented and compared with the simulations.

Unbalance and harmonics detection in induction motors
using an optical fiber sensor
Corres, J.M. Bravo, J. Arregui, FJ. Matias, I.R.

On page(s): 605- 612

Abstract

In this work, a new method for the detection of the
negative effects of a particular unbalanced voltage and
inverter harmonics on the performance of an induction
motor using fiber sensors is proposed. Supplying a three-
phase induction motor with unbalanced voltages causes
an oscillating electromagnetic torque that generates vi-
brations, increased losses, efficiency reduction, and an
extra temperature rise that leads to a reduction on in-
sulation life of the machine. A new in-line fiber etalon
accelerometer has been designed to detect these vibra-
tions in the range DC-500 Hz. The in-line fiber etalon
scheme used provides high robustness and stability, giv-
ing enough sensitivity to monitor the low-frequency and
low-amplitude oscillations in the stator of the machine
that exist in a voltage unbalance situation. To prove this
claim, a 1.5-kW squirrel cage induction motor is ana-
lyzed under different unbalance levels. It is shown that a
precise unbalance factor can be detected without access-
ing to the electric part of the machine and an accurate
monitoring can be obtained using the high-resolution
analysis proposed.

Fabrication of discrete nanoscaled force sensors based on
single-walled carbon nanotubes
Stampfer, C. Jungen, A. Hierold, C.

On page(s): 613- 617

Abstract

We present a fabrication technique for discrete, released
carbon-nanotube-based nanomechanical force sensors.
The fabrication technique uses prepatterned coordinate
markers to align the device design to predeposited sin-
gle-walled carbon nanotubes (SWNTs): Atomic force
microscope (AFM) images are recorded to determine
spatial orientation and location of each discrete nano-
tube to be integrated in a nanoscaled force sensor. Elec-
tron beam lithography is subsequently used to pattern the
metallic electrodes for the nanoscale structures. Diluted
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hydrofluoric acid etching followed by critical point dry-
ing completes the nanosized device fabrication. We use
discrete, highly purified, and chemically stable carbon
nanotubes as active elements. We show AFM and scan-
ning electron microscope images of the successfully real-
ized SWNTs embedded nanoelectromechanical systems
(NEMS). Finally, we present electromechanical meas-
urements of the suspended SWNT NEMS structures.

Scalable vertical diaphragm pressure sensors: device and
process Design, Design for packaging
Subramanian, K. Fortin, J.B. Kishore, K.

On page(s): 618- 622

Abstract

We present a design, process How, and packaging scheme
foranovel three-dimensional capacitive microelectrome-
chanical systems pressure sensor [1], [10]. These sensors
present a paradigm shift in pressure sensor technology.
They contain an array of vertical diaphragms perpendic-
ular to the wafer plane where each pair of diaphragms re-
quires orders of magnitude lower footprint than tradition-
al in-plane sensors. The sensor can be arrayed or scaled
up for increased sensitivity and can be absolute, gauge or
differential. Fabrication requires 2-4 masks, depending
on process How and has been greatly simplified, without
reduction in performance, for high yield and low cost.
Multiple geometries have been modeled with sensitivities
reaching several fF/kPa and temperature coefficient of
sensitivity better than conventional devices. Pressure and
electrical ports are individually interchangeable between
front and back sides. This allows for a simple design that
has only Si facing the sensing environment and the elec-
trical connections on the backside, thus enabling simple
packaging for both pressure and electrical ports.

A validated model for the electromagnetic flowmeter’s
measuring cell: case of having an electrolytic conductor
flowing through

Maalouf, A.1.

On page(s): 623- 630

Abstract

In this paper, the author seeks to perform an online meas-
urement of the electrodes impedances in an electromag-
netic flowmeter that could be covered by coatings or not.
This online measurement of the electrode impedances de-
termine the magnitude and phase of impedance changes
during the operation of the flowmeter. This means that it is
possible to assess the accuracy of lumped element models
for the measuring cell of the flowmeter. In addition, these
measurements are useful to determine the lower frequency
limit above which the reading of the induced voltage level
of the electromagnetic flowmeter can be carried out with

a sufficient signal-to-noise ratio and are useful as well to
determine the required input impedance of the preampli-
fier in the working frequency range.

Magnetic sensors and their applications

Lenz, J. Edelstein, S.

On page(s): 631- 649

Abstract

Magnetic sensors can be classified according to wheth-
er they measure the total magnetic field or the vector
components of the magnetic field. The techniques used
to produce both types of magnetic sensors encompass
many aspects of physics and electronics. Here, we de-
scribe and compare most of the common technologies
used for magnetic field sensing. These include search
coil, fluxgate, optically pumped, nuclear precession,
SQUID, Hall-effect, anisotropic magnetoresistance,
giant magnetoresistance, magnetic tunnel junctions, gi-
ant magnetoimpedance, magnetostrictive/piezoelectric
composites, magnetodiode, magnetotransistor, fiber
optic, magnetooptic, and microelectromechanical sys-
tems-based magnetic sensors. The usage of these sensors
in relation to working with or around Earth’s magnetic
field is also presented.

Development of a new millimeter-wave integrated-circuit
sensor for surface and subsurface sensing
Joongsuk Park Nguyen, C.

On page(s): 650- 655

Abstract

A new millimeter-wave sensor employing the stepped-
frequency radar technique has been developed using
microwave and millimeter-wave integrated circuits
and demonstrated for surface and subsurface sensing.
The sensor is based on the coherent super-heterodyne
scheme and operated from 29.72-37.7GHz. It has been
used to profile the surface of a sample with range accu-
racy within £0.1 cm. The sensor was also used to monitor
continuously varying liquid levels in a tank and was able
to detect the displacement of liquid level with less than
+0.1 cm error. The sensor successfully detected and lo-
cated anti-personnel mines buried under sand with less
than 1.8 and 0.2 cm of errors in horizontal and vertical
directions, respectively.

Optical radiation sensing properties of MnO/TeO/sub 2/
thin films
Arshak, K.I. Korostynska, O. Molloy, J. Harris, J.

On page(s): 656- 660

Abstract

This work investigates the effects of y-rays on the optical
properties of pure and mixed-oxide materials, namely
MnO and TeO, for their possible application as thin film
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optical gamma radiation sensors. The values of the op-
tical band gap E/sub opt/ were obtained in view of the
Mott and Davis theory. All samples showed a decrease in
EOpt with an increase in radiation dose to a certain level,
which was found to be composition dependent. Films
with 100 wt.% MnO exhibited the highest sensitivity to
low doses of radiation, showing a strong decline in the
optical band gap value from 0.64 eV before irradiation to
0.54 eV after a dose of 1.14 mGy. It was experimentally
confirmed that both the sensitivity and the working dose
range of radiation sensors can be controlled by the com-
position of the materials used.

Colorimetric porous photonic bandgap sensors with
integrated CMOS color detectors

Xiaoyue Fang Hsiao, K.S. Chodavarapu, V.P. Titus,
A.H. Cartwright, A.N.

On page(s): 661- 667

Abstract

In this paper, the development of a novel colorimetric
sensor system based on the integration of complemen-
tary metal-oxide-semiconductor (CMOS) color detec-
tors with a modified porous polymeric photonic bandgap
sensor is reported. The color detector integrated circuit
IC is implemented with AMI (AMI Semiconductor) 1.5
pm technology, a standard CMOS fabrication process
available at MOSIS (http://www.mosis.org). The color
detectors are based on the spectral responses of buried
double junctions (BDjs) and stacked triple junctions
(STJs); the ratio of the photocurrents at the junctions
provides spectral information. Both types of color detec-
tors are characterized with a monochromator, and the
results are compared. The BDJ color detector is used
with a porous photonic bandgap reflection grating whose
reflection spectra shifts as a function of the concentra-
tion of vapor analyte present. The experimental results
verify that the color change of the photonic crystal can be
detected and correlated to the change in analyte concen-
tration. The entire system is compact and low power.

High-strength fiber Bragg gratings for a temperature-
sensing array

Xijia Gu Ling Guan Yifeng He Zhang, H.B.
Herman, R.

On page(s): 668- 671

Abstract

We have successfully demonstrated a one-step laser
process of fabricating fiber Bragg grating arrays directly
through fiber buffer. A new polysiloxane-based buffer
provides high 244-nm transmission and showed no deg-
radation due to UV irradiation or thermal annealing as
verified by Weibull analysis of tension tests. The FBG
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array can withstand over 400-kpsi tension tests and 220
°C temperature. The spectral quality of the FBG is com-
patible with the FBGs currently used by the sensing in-
dustry and, therefore, can be interrogated with existing
instruments. The laser fabrication process is robust with
no coating, stripping, or recoating required.

Harsh environments minimally invasive optical sensor
using free-space targeted single-crystal silicon carbide
Riza, N.A. Arain, A. Perez, E

On page(s): 672- 685

Abstract

To the best of our knowledge, for the first time, a sin-
gle-crystal silicon carbide (SiC)-based minimally inva-
sive smart optical sensor suited for harsh environments
has been designed and demonstrated. The novel sensor
design is based on an agile wavelength source, instanta-
neous single-wavelength strong two-beam interferom-
etry, full optical power cycle data acquisition, free-space
targeted laser beams, multiple single-crystal-thick SiC
optical front-end chips, and multiwavelength signal
processing for unambiguous temperature measurements
to form a fast and distributed smart optical sensor sys-
tem. Experiments conducted using a 1550-nm eye-safe
band-tunable laser and a 300-pum coating-free thick SiC
chip demonstrate temperature sensing from room tem-
perature to 1000 °C with an estimated average 1.3 °C
resolution. Applications for the proposed sensor include
use in fossil fuel-based power systems, aerospace/air-
craft systems, satellite systems, deep-space exploration
systems, and drilling and oil mining industries.

Nanofabrication based on MEMS technology
Yuelin Wang Xinxin Li Tie Li Heng Yang Jiwei Jiao

On page(s): 686- 690

Abstract

In this paper, a novel nanofabrication method that devel-
ops from the traditional microelectromechanical system
(MEMYS) technology of anisotropic etching, deep reac-
tion ion etching, and sacrificial layer process has been re-
viewed based on our work. With such a technology, nano
tips, nano wires, nano beams even nano devices can be
fabricated in a batch process. Beams with thickness of
only 12 nm, a nano tip with a heater on the beam, and a
nano wire whose width and thickness is only 50 nm are
demonstrated. The scale effect of the Young’s modulus
of silicon has been observed and the nano-electronic-
mechanical data storage has been presented.
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High-sensitivity simultaneous pressure and temperature
sensor using a superstructure fiber grating

Chia-Min Lin Yi-Chi Liu Wen-Fung Liu Ming-Yue Fu
Sheng, H. - J. Sheau-Shong Bor Tien, C. - L.

On page(s): 691- 696

Abstract

In this paper, we show that both pressure and tempera-
ture can be measured simultaneously by using a high-
sensitivity fiber sensor. This sensor has a superstructure
fiber grating (SFG) encapsulated in a polymer-half-filled
metal cylinder, which has two openings on opposite sides
of the wall of the polymer, to sense the pressure. The
sensed pressure is transferred into axial extended-strain.
The variation of pressures and temperatures will cause
the variation of the center-wavelength and reflection of
the SFG simultaneously due to the optical response of
the SFG composed by the fiber Bragg grating (FBG) as
well as long-period grating (LPG). Thus, the sensor can
be used for measuring pressure and temperature simul-
taneously. It has a pressure sensitivity of 3 x 10~ MPa~!,
better than that using only a bare FBG. Temperature
sensitivities in both 0.02 nm per °C and 0.16 dBm per °C
have experimentally been obtained. This fiber sensor can
be applied for boiler as well as for the underwater depth
measurement.

The invisible fray: a critical analysis of the use of
reflectometry for fray location
Griffiths, L.A. Parakh, R. Furse, C. Baker, B.

On page(s): 697- 706

Abstract

Significant international research and development ef-
forts have been devoted to methods and equipment for
locating wiring faults, particularly those on aging aircraft.
Several reflectometry methods that send high frequency
signals down the line and analyze the returned reflections
have risen to the forefront of these technologies. While
these methods are proving to be accurate for location
of “hard” faults (open and short circuits), the location
of “soft” faults such as frays and chafes remains elusive.
This paper analyzes the impedance of several types of soft
faults and their resultant reflectometry returns, which are
shown to be smaller than returns from other sources of
physical and electrical noise in the system. Through nu-
merical simulations verified by measurement, it is shown
that soft faults are virtually impossible to locate using to-
day’s reflectometry methods including time domain re-
flectometry, frequency domain reflectometry, and spread
spectrum time domain reflectometry. The methods used
in this analysis can be extended to other types of reflec-
tometry as they emerge.

High magnetic field amplification for improving the
sensitivity of Hall sensors
Leroy, P. Coillot, C. Roux, A.E Chanteur, G.M.

On page(s): 707- 713

Abstract

This paper describes the design of two magnetic concen-
trators that can be used to intensify the magnetic field
in the active region of magnetic sensors, such as Hall
sensors. The literature provides many examples of mag-
netic amplification, but magnetic gains never exceed
100 typically (Drljaca et al. 2001, Drljaca et al. 2002).
We demonstrate that a larger magnetic field amplifica-
tion (~1000 and even higher) can be achieved. Magnetic
field amplification can even exceed the theoretical value
fixed by the relative permeability of the material. Thus,
the effective sensitivity of Hall sensors can be improved
by at least three orders of magnitude by implementing
them inside an especially tailored magnetic concentra-
tor; noise-equivalent magnetic induction spectral density
(National Electronics Manufacturing Initiative spectral
density) down to 10 pT/\/Hz) should be reached, using a
good conditioning electronic.

Modeling and optimization of a fast response capacitive
humidity sensor
Tetelin, A. Pellet, C.

On page(s): 714- 720

Abstract

This paper presents a model which predicts the temporal
response of capacitive humidity sensors made of parallel
electrodes and a polymer sensitive coating. This model
is used for the simulation of the response of the sensor
subjected to specific conditions. The model includes
electrostatic and molecular diffusion calculation. As a
validation, the model is confronted with finite-element
simulation and experimental results. Experiments were
carried out for divinyl siloxane benzocyclobutene (DVS-
BCB) polymer films with different film thicknesses and
upper electrode dimensions. As an application example,
the model is used to simulate the response of several hu-
midity sensor structures exposed to the conditions of a
medical application related to breath analysis. The mod-
el may also be helpful to predict the effects of fabrication
process uncertainties. Because the model used to de-
scribe water diffusion in DVS-BCB is based on Henry’s
law and Fick’s law, it could be extended to the optimiza-
tion of capacitive sensors for other vapors.
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A 3-D hybrid Jiles-Atherton/Stoner-Wohlfarth magnetic
hysteresis model for inductive sensors and actuators
Dimitropoulos, P.D. Stamoulis, G.I. Hristoforou, E.

On page(s): 721- 736

Abstract

The Jiles-Atherton (JA) theory of hysteresis is currently
used in the majority of commercial CAD tools, mainly
due to its implementation simplicity in fast and stable
algorithms. The JA model provides precise results in
the case of isotropic, polycrystalline, multidomain mag-
netic devices, where flux-reversal is governed by pinning
mechanisms. Dynamic response of such devices, includ-
ing Eddy-current loss and magnetic resonance, can also
be accurately modeled. However, JA theory is not applied
for three-dimensional (3-D) magnetization simulations
and does not account for anisotropy that affects severely
hysteresis curves of single-domain, thin-film devices,
which are usually incorporated in miniature inductive
sensors and actuators. In that case, the Stoner-Wohlfarth
(SW) theory can be applied, which, however, does not
account for dynamic response and incremental energy
loss. In this work, we employ a virtual 3-D anisotropy-
field vector calculated with SW theory that introduces
magnetic feedback to the classical equation of Paramag-
netism, in order to derive a proper 3-D “input” for the
JA algorithm. This way, a hybrid 3-D JA/SW model is
developed, which incorporates both models into one
single formulation, capable of modeling simultaneous-
ly: 1) temperature effects, 2) pinning and Eddy-current
loss, 3) magnetic resonance, and 4) uniaxial anisotropy,
the orientation of which can be simulated to vary with
time. The model that owns a solid physical basis has
been implemented in a computation-efficient, stable al-
gorithm capable of functioning with arbitrary excitation-
field input. The algorithm has been successfully applied
to model the behavior of a series of miniature Fluxgate
magnetometers based on the Matteucci effect of thin
glass-covered magnetic wires.

Designing superdirective microphone arrays with a
frequency-invariant beam pattern
Repetto, S. Trucco, A.

On page(s): 737- 747

Abstract

Frequency-invariant beam patterns are often required in
systems using an array of sensors to process broadband
signals. Although several methods have been proposed to
design a broadband beamformer [typically realized with
a finite-impulse-response (FIR) filter for each sensor]
with a frequency-invariant beam pattern (FIBP), until
now the case in which the spatial aperture is shorter than
the involved wavelengths has very rarely been addressed.
In such a case, the use of a superdirective beam pattern is
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essential for attaining an efficient system. In this paper,
a novel method to design a broadband beamformer that
produces an FIBP for a data-independent superdirec-
tive array is proposed and compared with other poten-
tial approaches. The method generates a far-field beam
pattern that reproduces the desired profile over a very
wide frequency band, also if the array is shorter than the
wavelength. Two steps are necessary: 1) the generation
of many apodizing windows at different frequency values
by a stochastic method and 2) the synthesis of the FIR
filters with the Parks-McClellan technique. At the end
of the design chain, the very simple implementation and
the robustness of the attained broadband beamformer
to array imperfections increases the applicability of the
system, for instance, in audio signal processing using mi-
crophone arrays.

Adaptive filters applied to the interrogation of photonic
Sensors
Misas, C.J. Lopez-Higuera, J.M. Lopez-Amo, M.

On page(s): 748- 754

Abstract

In this paper, the use of a modified version of the Ka-
Iman digital adaptive filter applied to the interrogation of
photonic sensors is described. Both the theoretical base
and the experimental adaptation of the algorithm are
presented. This filter has been successfully used by the
authors in a new multisensor interrogation unit recently
developed.

A low-power/low-noise readout circuit for integrated
capacitive sensors

Dimitropoulos, P.D. Karampatzakis, D.P.
Panagopoulos, G.D. Stamoulis, G.I.

On page(s): 755- 769

Abstract

A switched-capacitor integrated system is presented in
this work that attains sub-fF measurement resolution in
integrated capacitive sensors, with 1.5-kHz bandwidth
and 50-uW average power consumption in continuous
function mode. The proposed design employs a pair of
nonoverlapping clocks and an operational transconduct-
ance amplifier (OTA) that can be made as simple as a
basic differential pair. The system exhibits 0.8% linearity
error and 0.01 fF/°C temperature drift. It is appropri-
ate for differential, absolute, and ratiometric capacitance
measurements, and shows robustness against intercon-
nection parasitics, transistor dimensional mismatch, and
process variations, which are an important feature in the
case of sensor-die CMOS postprocessing.



Sensor Electronics and Microsystem Technologies. 1/2007

On-line novelty detection by recursive dynamic principal
component analysis and gas sensor arrays under drift
conditions

Perera, A. Papamichail, N. Barsan, N. Weimar, U.
Marco, S.

On page(s): 770- 783

Abstract

Leakage detection is a common chemical-sensing appli-
cation. Leakage detection by thresholds on a single sen-
sor signal suffers from important drawbacks when sen-
sors show drift effects or when they are affected by other
long-term cross sensitivities. In this paper, we present an
adaptive method based on a recursive dynamic principal
component analysis (RDPCA) algorithm that models
the relationships between the sensors in the array and
their past history. In normal conditions, a certain vari-
ance distribution characterizes sensor signals, however,
in the presence of a new source of variance the PCA de-
composition changes drastically. In order to prevent the
influence of sensor drift, the model is adaptive, and it is
calculated in a recursive manner with minimum compu-
tational effort. The behavior of this technique is studied
with synthetic and real signals arising by oil vapor leak-
ages in an air compressor. Results clearly demonstrate
the efficiency of the proposed method.

Recent advancements in the gas-phase MicroChemLab
Lewis, P.R. Manginell, P. Adkins, D.R. Kottenstette,
R.J. Wheeler, D.R. Sokolowski, S.S. Trudell, D.E.
Byrnes, J.E. Okandan, M. Bauer, J.M. Manley, R.G.
Frye-Mason, C.

On page(s): 784- 795

Abstract

Sandia’s hand-held MicroChemLab system uses a mi-
cromachined preconcentrator, a gas chromatography
channel, and a quartz surface acoustic wave array detec-
tor for sensitive/selective detection of gas-phase chemi-
cal analytes. Requisite system size, performance, power
budget, and time response mandate microfabrication of
the key analytical system components. In the fielded sys-
tem, hybrid integration has been employed, permitting
optimization of the individual components. Recent im-
provements in the hybrid-integrated system, using plas-
tic, metal, or silicon/glass manifolds, is described, as is
system performance against semivolatile compounds and
toxic industrial chemicals. The design and performance
of a new three-dimensional micro-preconcentrator is
also introduced. To further reduce system dead volume,
eliminate unheated transfer lines, and simplify assembly,
there is an effort to monolithically integrate the silicon
PC and GC with a suitable silicon-based detector, such
as a magnetically-actuated flexural plate wave sensor or a
magnetically-actuated pivot plate resonator.

Multichannel pressure, bolus transit, and pH esophageal
catheter

Gonzalez-Guillaumin, J.L. Sadowski, D.C. Yadid-
Pecht, O. Kaler, K.V.I.S. Mintchev, M.P.

On page(s): 796- 803

Abstract

Esophageal motility disorders are diagnosed by monitor-
ing pressure, pH, and bolus transit in the lumen of the
organ. However, an integrated multichannel esophageal
catheter capable of monitoring all these phenomena in
a single clinical test is still lacking. The present work
proposes innovative techniques and methods to develop
a multichannel integrated esophageal catheter. A novel
optical pressure sensor for lower esophageal sphincter
location and pressure monitoring is proposed. Proper se-
lection of frequencies and electrode arrangement allows
impedance-based monitoring of pH and bolus transit.
Moreover, due to the small size of the proposed imped-
ance electrode configuration, monitoring channels can
be located at 3-mm intervals, improving the longitudinal
resolution of the catheter. Therefore, impedance-based
pH level monitoring is now feasible. The proposed op-
tical method for pressure monitoring was evaluated by
applying pressure around the designed sensor. Obtained
images showed good correlation with applied pressures.
A model of the esophagus that mimics esophageal mo-
tility was utilized to test the proposed catheter. Repeat-
ability of the impedance measurements related to pH
was evaluated. The obtained results satisfied the require-
ments of the DeMeester and Johnson scoring system for
esophageal pH measurements. Gastro-esophageal reflux
was simulated in the test model and successfully meas-
ured with a spatial resolution of 3-mm. Bolus transit was
also simulated and successfully identified. All experi-
mental results demonstrated the feasibility of the pro-
posed design. This innovative catheter overcomes many
of the disadvantages of the conventional techniques for
esophageal testing, but clinical trials are necessary to
verify the validity of the laboratory results.

Extensible embedded web server architecture for
Internet-based data acquisition and control
Klimchynski, I.

On page(s): 804- 811

Abstract

The server enables Web access to distributed measure-
ment/control systems and provides a scalable networking
solution that is optimized for educational laboratories,
instrumentation, and industrial and home automation.
Users can monitor and control transducers on active
Web pages enhanced with JavaScript and Java. The server
makes integration of a new system as easy as connecting
12C devices and creating a new Web page.
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Multicarrier reflectometry
Naik, S. Furse, C.M. Farhang-Boroujeny, B.

On page(s): 812- 818

Abstract

A new reflectometry method called multicarrier reflectom-
etry (MCR) for fault location in cables is proposed. MCR
combines a weighted set of sinusoidal excitations into a
signal that is sent down the wire. The reflected signal from
the cable under test is analyzed in order to determine the
length of the wire or possible location of a fault. In the fre-
quency domain, the phase response of the reflected signal
contains the desired information. This method provides a
system with greater flexibility than conventional frequency
domain reflectometry, better noise immunity than time
domain reflectometry, and the ability to employ frequency
agility to avoid certain interference bands. This method in-
troduces an approach to the generation of test signals that
allows more control over the bandwidth of the test signal.
All the data analysis can be done in the digital domain after
the reflected wave is sampled, thus enabling the use of more
meticulous digital signal processing techniques. The major
advantage of this method is the potential use in live cables
carrying other signals such as power or data. The bandwidth
over which the test signals are transmitted can be chosen
specifically to avoid the bandwidth of the live wire signal.

Method for continuous nondisturbing monitoring of blood
pressure by magnetoelastic skin curvature sensor and
ECG

Kaniusas, E. Pfutzner, H. Mehnen, L. Kosel, J. Tellez-
Blanco, C. Varoneckas, G. Alonderis, A. Meydan, T.
Vazquez, M. Rohn, M. Merlo, A.M. Marquardt, B.

On page(s): 819- 828

Abstract

This paper concerns continuous nondisturbing estima-
tion of blood pressure using mechanical plethysmography
in connection with standard electrocardiography (ECG).
The plethysmography is given by a novel magnetoelastic
skin curvature sensor (SC-sensor) applied on the neck
over the carotid artery. The sensor consists of a magne-
toelastic bilayer partly enclosed by a coil. Bending the bi-
layer causes large changes of magnetic permeability which
can be measured by the coil. The SC-sensor signal and
the ECG signal are adaptively processed in order to esti-
mate blood pressure according to a specifically established
theoretical model. The model uses estimated vessel radius
changes and pulse transit time as parameters. The results
show cross correlation coefficients in the range 0.8 up
to 0.9 between reference and estimated values of systolic
blood pressure, diastolic blood pressure, and systolic/di-
astolic blood pressure change, whereas the estimation er-
ror was below 4 +/- 7 mmHg at rest and increased with
the stress level. Limitations of the model applicability are
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given by a hysteretic behavior of both model parameters
due to inert changes in artery stiffness. The SC-sensor and
the ECG electrodes cause minimal inconvenience to the
patient and offer an approach for a continuous nondis-
turbing monitoring of blood pressure changes, as being
relevant for sleep monitoring or biomechanic feedback.

Selective low concentration ammonia sensing in a
microfluidic lab-on-a-chip

Timmer, B.H. van Delft, M. Koelmans, W.W. Olthuis,
W. van den Berg, A.

On page(s): 829- 835

Abstract

In the medical community, there is a considerable interest
in a diagnostic breath analyzer for ammonia that is selec-
tively enough to measure in exhaled air and small enough
for the small volumes available in such an application. An
indirect measurement system for low gaseous ammonia
concentrations has been miniaturized and integrated on
a chip in order to reach this goal. The detection limit of
the system was calculated to be 1.1 parts per billion (ppb).
The response time was determined to be 1.6 min with a gas
How of 50 ml/min. The required gas volume for one meas-
urement is therefore sufficiently small, although sampling
assistance is required for breath analysis. The selectivity of
the system is sufficient to measure ammonia concentra-
tions in the low-ppb range. The system is even sufficiently
selective to be used in environments that contain elevated
carbon dioxide levels, like exhaled air. The lower ammo-
nia concentration expected in diagnostic breath analysis
applications, 50 ppb, was demonstrated to be detectable.

Determination of heart rate using a high-resolution
temperature measurement
Cuadras, A. Casas, O.

On page(s): 836- 843

Abstract

A high resolution temperature measurement system able
to measure temperature fluctuations down to 0.1 m°C was
developed. It was based on thermistors, which were fed with
an ac signal to ensure a good signal-to-noise ratio (SNR).
Two different configurations were tested, one unipolar and
the other differential. The final system was inexpensive, eas-
ily portable and performed a noninvasive determination of
temperature. It measured either volume or surface temper-
atures. A good SNR for both configurations using different
types of thermistors was achieved. To evaluate a practical
application of this system, temperature fluctuations were
measured on the skin, in the proximity of different arteries,
from where the heart rate was determined. The system may
have many potential applications, in fields ranging from
biomedicine to aerospace engineering.
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Ynen-kopecnionaeHT HAH Ykpainu
BOJOJINMMUP I'PUTOPOBNY IUTOBYEHKO

(o 75-piuus 3 Ona napoorcenus)

BimomoMy BueHOMY B ray3i (pi3MKu HaIiBIIPO-
BiTHMKIB Ta (pi3MKM TBEpIOro Tija, ABivi Jaypea-
Ty HepxaBHux npeMiit Ykpainu ta YPCP B rany-
3i HayKM i TexHiKM 4jieHy-KopecnoHaeHTy HAH
Ykpainu, nipodecopy, Ipe3anaeHTy yKpaiHChKOTO
(pizsmuHOTrO TOBAPUCTBA, WICHY PEAKOJIETIii HAIIIOTO
XKypHaly Bonogumupy Ipuroposuuy JIMTOBYEHKY
24 TpyaHs BUOBHUJIOCS 75 POKiB.

Teopunit nuisix B.IL JIutoBYyeHKa po3moyaB-
cg micnag 3akiHyeHHS KWIBCbKOTo Iep:KaBHOTO
yHiBepcuteTy iM. Tapaca IlleBuenka y 1955 p. Ha
Mocaji CTaplIioro iH:eHepa HayKoBOi JabopaTo-
pil HaIiBOPOBITHUKIB MpU pamiodiznuHoMy a-
KYJIbTeTi YHiBepcuTety. Y 1956 p. BiH BCTyIae 1o
acnipantypu IHcturyry ¢isuku AH YPCP, a mi-
cJis 11 3aKiHYEHHS TIpallo€ MOJIOAIINM HAayKOBUM
CHiBpOOITHUKOM J1ab0paTopii MOBEPXHEBUX SIBUIII.
VY 1960 p. BiH OYyB nepeBeieHUI y IIOAHOCTBOPE-
Huit [HcTutyT HamiBnposigHukis AH YPCP, ne i
Mpalioe 0 ChOTOAHIIIHIN neHb. B IHcTUTYTI BiH
MPOMIIIOB HIJISIX BiJl MOJIOJIIOTO HayKOBOTO CITiB-
poGiTHUKA 10 KepiBHMKA BigaineHHs “®Piznka nmo-

BepxHi Ta MiKpoenekTpoHika”. ¥ 1961 p. 3axuctus
KaHINIATCHKY, a B 1971 p. — DOKTOPCHKY AuCepTa-
mito. Y 1974 p. iioMy IpruCBOEHO HAYKOBE 3BaHHS
mpodecopa, a B 1985 p. — oOpaHO WieH-KOPECIIO-
HaeHtom HAH Ykpainu.

PosnouaBimm cucreMaTudHi JoCaimlkKeHHs }i-
3WYHUX SBUIL, SIKi MPOTiKalOTh Ha MOBEPXHi Ha-
niBnpoBigHUKiB, B.I. JIMTOBYEHKO cTaB OAHUM 3
¢yHmaTopiB i JigepiB yKpaiHChKOI KON (i3nKu
MOBEPXHi TBEPAOTO Tija.

3 1962 p. mig iioro KepiBHUUTBOM B IHCTHUTYTI
HaniBnpoBigHukiB HAH VYkpaiHu noyaB iHTeH-
CHBHO pO3BHUBATHCSI HOBUI HAIIPSIM y TalIy3i TBEp-
JIOTiIbHOI MiKPOEIEKTPOHIKM i (hOTOCIEKTPOHIKI
M/H-cucrem. bymm crBOpeHi ¢izmuHi Momemi
1iei 6araTodas3Hoi apyBaToi CTPYKTYpPHU, BUSIBIIC-
HO psn Pi3sMIHMX SIBUII, XapaKTePHUX IJIST TaKKUX
CUCTEM, B TOMY YMCJIi KOHAEHCALIil0 €KCUTOHIB Ha
MeXax Moy, e(peKT IIaHapHOIO IeTepyBaHHS
towio. IlposeneHi min kepiBHuUTBOM B.I.JIuTo-
BUEHKA TEOPETUYHIi Ta €KCIIepUMMEHTAIbHI JOCJIi-
IKEHHSI HaIliBIPOBITHUKOBUX IIapyBaTUX CTPYK-
TYp, SKi IIUPOKO 3aCTOCOBYIOTHCS B iHTETpaJibHii
MiKpOEJIEKTPOHilli, BIIKPWJIM SIKICHO HOBI MOX-
JIMBOCTi BUBYEHHSI HE TiIbKU IITYYHO CTBOPEHMX
LIapyBaTUX CUCTEM 3i CKJIagHUM MpodiaeM IMOTeH-
LiaIbHOTO penbedy, HAIIPUKIIAI, IIPUXOBAHUX I11a-
PiB, a i IOCUTb MOILIUPEHOTO Y MPUPOi KJIacy KpH-
CTaJIiB 3 MPUPOAHOIO 1IapyBaricTio. Ha 1iii ocHOBI
OyJIM MOSICHEHi 0COOJMBOCTI OaraTboX 3HAMAEHUX
BHepIe eeKTiB y mapyBaTHX CUCTEMaX.

IIupora HaykoBux iHTepeciB B.I.JIutoBueHKa
BU3HA4YWJIa 6araTorpaHHiCTb MOro MOCHiIHULIBKOT
IistIbHOCTI. JIOTIYHMM PO3BUTKOM JOCIIXEHb
MOBEPXHi HAIMiBIIPOBIAHUKIB CTaB BUKOHAHUN pa-
30M 3 YUHSIMM BEJIMKUI LUK POOIT, MPUCBIYEHUA
SIBUILIAM KBaHTYBaHHSI €Heprii HOCiiB Ta MepeHocy
€JICKTPOHIB i MipOK y MOBEPXHEBMX KaHamax (Tak
3BaHa HaHo(izuka). B.I. JIuTOoBUEeHKOM TakoX
po3po0bJieHa cucTeMa o BU3HAYCHHIO ITapaMeTpiB
KPUCTATIYHUX TiJ1 (AaHAJIOTiYHA CUCTEMi €JIEeMEHTIB
MeHpeneena).

B.I. JluTtoBueHKY HaleXWUTh psAn (QyHIaMme-
HTaIbHUX (i3myHmx pesynbrariB. Hum Bmepie
eKCIIEPUMEHTAJIbHO BUSBJICHO PO HOBHUX ede-
KTiB, TaKMX, SK IOBEpPXHEBa JIIOMiHECLEHIIisSI B
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HariBIpoBinHUKax (1974), migcuieHe TIaHapHe
PO3LIMPEHHS HEPiBHOBAXKHOI IBOBUMIipHOI eJje-
KTPOHHO-IipKoBoi Iuta3mu (1983), migmoporose
CTUMYJIbOBAaHE BMIIPOMiHIOBAHHS Y JBOBUMIipHUX
KBaHTOBOPO3MIpHUX TreTepocTpykTypax (1996),
PO3IIEIJIEHHS 30H y MaTepiajgax 3 HyJIbOBOIO 3a-
OOpPOHEHOI0 30HOI0 INPHU 3B’SI3yBaHHI TOUYKOBUX
JedeKkTiB Ta iH.

OcrtanHiMu pokamu y nociimkeHHsx B.T. JIu-
TOBYEHKA BaXKJIMBE Miclle 3aiiMalOTb ONTUYHi Ta
eJIeKTpUYHi SBMILIA B aaMa30MOAiOHUX ByTJele-
BUX IUTiBKax. Po3pobka TeopeTUUHUX (DiZMYHUX
MojeJieit MaTepiajliB Ha OCHOBI BYIVIELIIO 1O3BOJISIE
MPOrHO3YBaTU BJIACTUBOCTI HOBHUX IEPCIEKTHUB-
HUX MaTepialliB, 30KpeMa TBepIilllMX 3a ajiMa3. 3a-
CTOCYBaHHSI aJIMa30MOAiOHUX BYTJELIEBUX ILIiBOK
Jla€ 3MOTY 3HAYHO MiABUIIUTH €JIEKTPOHHY MTOJIbO-
BY €Micilo 3 HamiBIPOBiTHUKOBUX MaTepiaiB. o
TUTITHY HayKoBY po0oTy Bonomumup ITpuroposud
YCITiLLIHO TTPOBOAUTh B aKTUBHOMY CHiBPOOITHMII-
TBi i3 3apyOixkHuMM Kojieramu 3 CIIIA, Himeuuu-
HU1 Ta @panuii. OueBUIHO 1e OYJI0 MiICTaBOIO IS
oOpaHHg Tipodecopa JlutoBueHka Bomogumupa
IpuropoBuya milicHUM YjieHOM EBpPOIEHCHKOIO
IacTutyty hizuku (M. JlonnoH, Benuka bpurta-
HisT).

B.I. JIuToBUeHKO Bele aKTMBHY HayKOBO-Op-
raHizauiitny po6oty. Bnponosx 10 pokiB BiH OyB
3aCTYITHUKOM akKajaeMika-cekperapsl BimmineHHs
¢isuku i actpoHomii HAH Ykpainu, 3apa3s € 3acTy-
nmHUKoM rojioBu Haykosoi panu HAH Ykpainu 3
npobiaeMu “Pi3znKa HAITBIIPOBITHUKIB” i TOJIOBOIO
cexiii “@Pi3nKa MOBepxHi Ta MiKpoeJIeKTpOoHiKa”
iei HaykoBoi paau, rojloBoo ceKllii YKpaiHChbKO-
ro komitery URSI, IIpe3uneHTom YKpaiHCHKOTo
®Di3znyHOrO0 TOBApPMCTBA, WIEHOM YKPaiHCHKOTO
BignisieHHss MiXHapoIHOro TOBapUCTBAa ONTUYHOI
texHiku SPIE, yieHoM MixXHapogHUX eJIeKTPOXi-
MiYHOTO Ta BAKyyMHOI'0 TOBapMCTBa Ta iH.

IIpo BHCOKMII MiXHapoOHMIA aBTOPUTET
B.I'JIuToBueHKa cBimyaTh MOro ydactb y poOOTi
peaKoJeriii MPOBiAHMX HAYKOBO-TEXHIUHMX XY-
pHaJiB Ta MPOrpaMHUX KOMITETiB aBTOPUTETHUX
MiXHapOTHUX KOH(PEPEHIIi.

Mu 3 IPUEMHICTIO Bil3HAYAEMO TaKOX IUTiIHY
criBmnpaiio 3 Bomogumupom Ipuroposuyem B pe-
JKOJIeTii HAllIOrO XKypHAaJTy.
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AK uneH peakoseriii 0araTbox IEePiOAUYHUX
BugaHb, B.I. JINTOBYEHKO NPUIiISE BEIUKY yBary
JIOBEIEHHIO 0 CBiTOBOI HayKOBOI TPOMaJCHhKOCTI
Hag0aHb YKPaiHCbKOI HAyKU.

Bonoaumup IpuropoBud € iHiuiatopom i 6epe
aKTUBHY y4acTb y MPOBEAEHHi MiXHAapOAHUX Ta
YKpaiHCbKUX HAayKOBMX KOHGepeHLil 3 (izuku
HaIiBOPOBiIHUKIB, B TOMY UYMCJi SIK CHiBrojioBa
YM 4ieH OaraTbox IPOrpaMHUX KOMITeTiB, HOro
peryJSipHO 3ampollyIOTh MPOBiAHI YHiBepCUTETH
3aximHoi €Bponu [Ji1 BUCTYIIB 3 HAYKOBUMMU J0-
MOBiASIMM Ta YUTAHHSI JISKIIiNA.

B.I. JIuToBUYeHKO TIpUiisi€e Oarato yBaru Iif-
roToBLi HayKoBMX KaapiB. Cepen iloro yuHiB — 11
JIOKTOpiB i 35 KaHauaaTiB HayK. BiH € mpodecopom
KwuiBchKOro HallioHaJILHOTO YHiBEpCHUTETY iM. Ta-
paca IlleBuenka, IlouecHum npodecopom PoHIy
Copoca (CIIIA).

HaykoBuit nopo6ok Bonoaumupa Ipuroposuya
BpaXXa€ He JIUIIe 00CITOM BUKOHAHUX JOCIIKEHD
Ta HayKOBMX Ipalib (9 MoHorpadiii, 16 orsimiB Ta
opouryp, moHan 400 ctaTeil y aBTOPUTETHUX Hay-
KOBUX XXypHaJlax), ajle HacamIiepea 3HauyILicTIO i
[JIMOWHOIO OJIepKaHUX PE3YJIBTATIB.

ITpoTe He TUTBKM HAyKOBi JOCTIIKEHHS i po3-
POOKM 3HAXOAAThCS y chepi MOCTIMHOro iHTepecy
i yBaru B.I. JIuToBYeHKa, BiH NMPOBOAUTH TAKOX
aKTUBHY MPOCBITHULBKY HiSUIbHICTh HA HUBIi MPO-
naryBaHHsI BeJIMYHUX Han0aHb YKPAaiHCHKOI iCTOPil
i KyJIbTypH, MPaIlOI0YU TOJOBOIO OCEpEeaKy TOBa-
puctBa “IIpocsita” im. T.I. IlleBueHka.

HaykoBa Ta HayKoBO-OpraHizaliiiHa JisJIbHICTb
B.T. JIutoBueHka 3mo0yia 3aciiy;xeHe BU3HAHHS.
Kpim BigmiueHunx Bule depkaBHUX MpeMilt, oMy
MPUCBOEHO MOYECHE 3BaHHA “‘3acimyXeHUU misy
Hayku i TexHiku” (1992), BiH € JaypeatoM Tpemii
HAH Vkpainu im. K. CunenpHuxkoa (1996).
Bonogumup IpuUropoBrudY HaropomXeHUM TaKoxX
HaBuiuMu Haropogamu HAH Vkpainu i Mi-
HicTepCcTBa OCBIiTH i Hayku YKpaiHM “3a HayKoOBi
JocsarHeHHs”. Benukuii gocCBiA, HeOpAWHApHUI
TaJIJaHT BiH ITOBHOIO MipOIO BUKOPUCTOBYE IIJIS TTO-
JMAJBIINX TOCTiIKEHb.

Penxonerist Halioro xXXypHaiy BitTae Bononumu-
pa Ipuroposuua 3 FOBineeM, 3UUUTH HOMY MilIHO-
ro 300pPOB’S, IIACTs, HACHAIM Ta HOBUX TBOPYMX
TIOCSITHEHB!
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BUMOTI'Y 10 O®OPMJIEHHS CTATE Y XKYPHAJL.
ITHOOPMALIA I ABTOPIB.

XKypnan “CencopHa ejekTponika i mikpocuc-
TeMHi TeXHOJorii” ITyOIiKye cTarTi, KOPOTKi I10-
BiZOMJIEHHSI, TUCTU 10 Pegakiiii, a TaKoX KOMEH-
Tapi, MO MIiCTATh pe3yabTaTh QyHIAMEHTAIIBHUX
i IpUKJIagHUX OOCiIXeHb, 32 HACTYITHUMU Ha-
MPSIMKaMU:

1. ®i3nyHi, XiMiYHI Ta iHII IBUIA, HA OCHOBI
SIKMX MOXYTb OyTU CTBOPEHi CEHCOPMU.

2. IlpoextyBaHHS i MaTeMaTUYHEe MOJCITIOBAH-
HsI CEHCODIB.

3. Cencopu (Qi3MYHUX BEJTUUNH.

4. OnITMYHI, ONITOENEKTPOHHI 1 pamialiiiHi ce-
HCODHU.

5. AKYCTOeJIEeKTpPOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianu 11 CEHCOPIB.

9. TexHoJIOTisI BUPOOHMIITBA CEHCOPIB.

10. Cencopm Ta iH(poOpMalIiiiHi CHCTEMMU.

11. erpanariist, MeTpoJIoris i cepTudikarlist ce-
HCODiB.

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

KypHan ny0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX MUTaHb, 1110 BiAMOBiIaI0Th 1Or0 TEMA-
THIli, TOTOYHY iH(opMallilo — XPOHiKY, MepcoHa-
JIi1, TIJIaTHI peKJIaMHi TTOBiIOMJICHHSI, OTOJIOLLIEHHS
010 KOH(MpepeHIIiit.

Marepianu, 1o HaacuialTbesa A0 Penmaxiiii,
MOBUHHI OYTW HaIMCaHi 3 MAaKCUMAaJIbLHOIO SICHIC-
TIO 1 YUiTKiCTIO BUKJIAQy TEKCTY. ¥ MOJAHOMY PYKO-
MNKUCi MOBMHHA OYTU OOIpyHTOBaHA aKTYyallbHiCThb
po3B’sa3yBaHoOi 3amadi, cpopMyIboBaHa MeTa J0-

CJIiI>KeHHS, MiCTUTHCSI OpUTiHAJIbHA YaCTHHA i BU-
CHOBKH, 1110 3a0€3Ie4yl0Th 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 MpU Ha-
MpaBJieHi cTaTeil 10 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonucu MNOBWUHHI HaaCUIAaTUCA B JIBOX
MNPUMipHUKAX YKPaiHChKOIO, POCIIICHKOIO UM aHT-
JIIIChKOI0 MOBOIO i CyNpOBOKYBaTUC (paitnaMu
TEKCTY i MaJlIOHKIiB Ha AuckKeTi. EdekTpoHHa Ko-
Mmis1 MOXe OyTH MpeacTaBlieHa €JIEKTPOHHOIO IO-
LLTOIO.

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

3. IlpuitHATHI rpadiuHi ¢opMaTU MJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHku cTBOpeHi 3a IOIIOMOTIOIO
MPOrpaMHOro 3abe3reueHHs sl MaTeMaTUYHUX
1 CTAaTUCTUYHUX OOYMCIIeHb, MOBUHHI OyTU Tiepe-
TBOPEHi JO OAHOIO 3 LIMX (POPMATiB.

Pykonucu HanpaBJsATH 3a aipecolo:

Jlenix SIpocaas Laiu, 3am. Penakropa, OnecbKmii
HanioHa bHMiA yHiBepcuTeT imeni 1. 1. Meunukosa,
HIJI-3, Bya. /IBopsancbka, 2,

Ouneca, 65026, Ykpaina.

Tenedon / pakc +38(048) 723-34-61,

Tea. +38(048) 726-63-56.

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

IIpaBuna NiArOTOBKU PYKOMUCY:

Pykonuicu nmoBUHHI CynTpOBOIKYBATUCS:

— oGilliiHUM JUCTOM, MiANKUCAaHUM KEepPiBHU-
KOM yCTaHOBH, e OyJ1a BUKOHaHa podora. Lle mpa-
BUJIO HE CTOCYETHLCS POOIT MpeaCcTaBACHUX MixKHa -
POIHUMU IpyraMy aBTOPIB;

— JIO3BOJIOM JIJIS1 BiIKpUTOI MyOJTiKallii: eKxcrie-
PTHUM BHUCHOBKOM — TiJIbKM JIJIST aBTOPIB 3 YKpa-
1HMU.

ABTOpCBKE TIpaBo MepexoauTh Buaasiio.

TuTynbHUI apKym:

1. PACS i VniBepcanbpumii Hdecsarkosuit Kon
Knacudikauii (VAK) (m1a aBTopiB i3 KpaiH
CHJ/I) — y BepxHbOMY JIiBOMY KyTi. JlomycKaeTbcs

JIeKibKa BiImiJIeHMX KoMaMHM KoJiB. SIKIIO HisKi
Koau Kiacudikallii He To3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakitiiinoro Kogeriero.

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

3. IlpisBmme (-a) aBtopa(-iB) (IO LICHTDY,
wpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHa ajpeca, TeJedoHU i
daxcu, e-mail 11T KOXXHOro aBTOpa. HUXKYE, 4e-
pe3 OIMH iHTepBaJl, OKPEMUM PSIAKOM (I10 LIEHTDY,
mwpudt 12pt).

Anotamis: 10 200 ci1iB yKpaiHCBKOIO, aHTJIiHCh-
KOI0 i pociiicbkoio MoBamu. [lepen 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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INFORMATION FOR CONTRIBUTORS.
THE REQUIREMENTS ON PAPERS PREPARATION

“Sensor Electronics and Microsystems Tech-
nologies” publishes articles, brief messages, letters
to Editors, comments containing results of funda-
mental and applied researches, on the following
directions:

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

2. Sensors design and mathematical modeling.

3. Physical sensors.

4. Optical and optoelectronic and radiation sen-
SOTS.

5. Acoustoelectronic sensors.

6. Chemical sensors.

7. Biosensors.

8. Sensor materials.

9. Sensors production technologies.

10. Sensors and information systems.

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

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

The journal publishes the custom-made reviews
on actual questions appropriate to the mentioned
subjects, current information — chronicle, special
papers devoted to known scientists, paid advertising
messages, conferences announcements.

The materials sent to Editors, should be written
with the maximal clearness. In the submitted man-
uscript the actuality of problem should be reflected,

the purpose of the work should be formulated. It
must contain an original part and conclusions pro-
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