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C. B. Imakcun, U. U. Cokonosckuit, B. C. Jlykam

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

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

PACS 85.30.FG
YIK 621.382

TAPMOHMYECKHME M3BII-INOAblI HA OCHOBE APCEHUJIA TAJIJINA
C. B. Ilnaxcun, H. UH. Coxoaosckuii, B. C. Jlyxaw’

WUuCcTUTYT TpaHCIIOPTHEBIX cucTteM 1 TexHoaoruii HAH Ykpaunsr “Tpancmar”,
yi. [ucapxeBckoro, 5, [JlHenponeTpoBck, 49005, Tei. (8056)370-21-82, svp@westa-inter.com
*I'VYIT HUUM nonyrnpoBoJHMKOBBIX TPUOOPOB, yiI. KpacHoapMeiickas, 99a, Tomck, 634042,
votoropin@mail.tomsknet.ru

AHHOTaIMA
TAPMOHMWYECKHUE M3BII-ANO0Abl HA OCHOBE APCEHUJIA TAJLJINA
C. B. Ilhakcun, H. H. Coxoaoeckuii, B. C. Jlyxam

B paboTe mpeacTaBaeHbl pe3yabTaThl TEOPETUYECKOTO (Ha 0a3e IOKaIbHO-MOJIEBON MOJEIN 3(-
(ekra [aHHA) U SKCIIEPUMEHTATBHOTO aHAIM3a BO3MOXHOCTHU OTITUMU3AIIMH TlapameTpa #,L 1o-
JIYIIPOBOJIHMKOBBIX CTPYKTYP C MEXIOJUHHBIM 3JEKTPOHHBIM MEPEHOCOM MO KPUTEPUIO MAKCHU-
MaJIbHOW MOILIIHOCTU B peXXMMax C BbIASJeHUEM BhICILIMX TapMOHUK. [TokazaHo, 4TO reHeprpyemast
MOLIHOCTb Ha BTOPOii rapMmonuke GaAs-nuonamu [anna ¢ napamerpom n,L=(3-4)-10" cM3Ha4um-
TeJbHO (IIPUMEPHO B 5 pa3) BbIILE MOIHOCTH, TeHEPUPYEMOIi cTpyKTypamu ¢ n,L=(1-2)-10"> cm™.,

Kmouenbie ¢10Ba: MEXIOJUHHBINM 3JICKTPOHHBIN MEPEHOC, BBICIINE TapMOHUKHU, 3P dekT [aH-
Ha, JIOKaJIbHO-T0JIeBasi MozieNb, GaAs, mapameTp n L.

AHoTauis
TAPMOHIYHI MEII-I10A1 HA OCHOBI APCEHIIY TAJIISL
C. B. Ilhakcin, 1. I. Coxoaoecokuii, B. C. JIykaw

B poGoTi npeacTaBieHo pe3yabTaTh TEOPETUYHOro (Ha 0asi JIOKaAIbHO-MOJAbOBO1 MOei ede-
KTy [aHHA) i eKCTIEPUMEHTAIILHOTO aHaJli3y MOXKJIMBOCTI ONITUMI3allii mapameTpa #,L HariBIpoBi-
JTHUKOBUX CTPYKTYP 3 MIXKIOJUHHUM €JIEKTPOHHUM IIEPECHECEHHSM 10 KPUTEPil0 MaKCUMAaJIbHOI
MOTY>KHOCTI B pexKMMax 3 BUAIJICHHSIM BUIIMX rapMoHiK. [TokazaHo, 110 MOTYXXHIiCTh TeHepallii Ha
Apyriit rapmMoHiui GaAs-nionos lanna 3 mapamerpom n,L=(3-4)-10"* cM 3Ha4HO (NIPUOIU3HO B 5
pasiB) BUILE 32 OTYXHICTb, 10 TEHEPYETHCA CTPYKTypamu 3 n,L.=(1-2)-10"* cm™.

KunrouoBi ciioBa: MiXkKIoIMHHE eIeKTPOHHE IIEPEHEeCEHHSsI, BUILI TapMOHiKH, epekT [aHHa, ToKa-
JIbHO-TI0JIbOBA MOJiE/Ib, GaAs, mapameTp 1 L.

© C. B. IInakcun, U. U. Cokonosckuii, B. C. JIyka, 2007
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Summary
HARMONIC TED-DIODES ON THE BASE OF GALLIUM ARSENIDE
S. V. Plaksin, 1. 1. Sokolovskiy, V. S. Lukash

In this paper the results of theoretical (on the base of the local-field model of the Gunn effect)
and experimental analysis of possibility for optimization of n L-parameter of such semiconductor
structures with the intervalley electronic transfer on the criterion of maximal power in the modes
with the selection of higher harmonics are represented. It is shown, that generated power on the
second harmonic by the Gunn GaAs-diodes with the parameter n,L=(3-4)-10"> cm™ considerably
(approximately 5 times) higher than the power, generated by structures with n, L=(1-2)-10"> cm™.

Keywords: intervalley electronic transfer, higher harmonics, the Gunn effect, local-field model,
GadAs, parameter n L.
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SENSING OF NUCLEI AVAILABLE IN LITTLE QUANTITIES BY
MEANS OF LASER SPECTROSCOPY OF HYPERFINE STRUCTURE
FOR ISOTOPES: NEW THEORETICAL SCHEME (U ,Hg)

A. V. Glushkov?, O. Yu. Khetselius' , E. P. Gurnitskaya’ , T. A. Florko?

'T. I. Mechnikov Odessa National University, Odessa
2Odessa State Environmental University, Odessa

Abstract

SENSING OF NUCLEI AVAILABLE IN LITTLE QUANTITIES BY MEANS OF LASER
SPECTROSCOPY OF HYPERFINE STRUCTURE FOR ISOTOPES:
NEW THEORETICAL SCHEME (U ,Hg)

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, T. A. Florko

It is presented the the effective theoretical scheme with possibility of advancing corresponding
nuclear technology for sensing different parameters for nuclei available in the little quantitites. It is
based on the experimental receiving the isotope beams on the CERN ISOLDE type apparatus and
the precised theoretical and laser spectroscopy empirical estimating the hyperfine structure param-
eters, magnetic and electric moments of a nuclei of isotopes. As example the nuclei of °U and *'Hg
are considered.

Key words: sensing, laser technology, hyperfine structure theory, nuclear properties

AHoTauig

JIETEKTYBAHHSA SJIEP JOCTYITHUX Y MAJIUX KUIbKOCTSIX METOJJAMMU JIA3BEPHOI
CIIEKTPOCKOIIIT TOHAJITOHKOI CTPYKTYPHU I30TOIIIB:
HOBA TEOPETUYHA CXEMA (U, Hg)

O. B. Iywikos, O. 10. Xeueaiyc, O. II. Iypuuyvka, T. O. Daopko

PosrnsgHyTa epeKTUBHA TEOpETUUHA CXeMa 3 MOXKJIMBOCTIO YIOCKOHAJIEHHS BillIOBiAHOI s1Iep-
HOI TEXHOJIOTii AETEKTyBaHHSI MapaMeTpiB saep, JOCTYITHUX Y MaJluX KilbKocTsax. MeToarka 6a3y-
€ThCSI Ha EKCIEPUMEHTaJbHOMY OTPUMAaHHI IMy4KiB aTOMiB i30TomiB Ha ycTaHoBKax Tuny CERN
ISOLDE i TeopeTnyHiii Ta eMMipiyHili OLiHLIi TTapaMeTpiB MTOHAATOHKOI CTPYKTYPH, €JIEKTPUUHO-
ro Ta MarHiTHOro MOMEHTIB siiep i3oTomiB. Sk nmpukian po3misauyTi aapa U ta 2'Hg.

Ki04yoBi ciioBa: neTeKTyBaHHS, JJa3epHa TEXHOJIOTisI, TEOPisi MOHAATOHKOI CTPYKTYPH, SIIEePHi
napameTpu

© A. B. Imymkos, O. 0. Xeuemnyc, E. I1. Iypuamkas, T. A. @ropko, 2007



A. B. INtymikos, O. 0. Xeuenuyc, E. I1. [ypauukas, T. A. @aopko

AHHOTAIMA

JIETEKTPOBAHUE SJIEP TOCTYITHBIX B MAJIBIX KOJIMYECTBAX METOJIAMU JIABEPHOM
CIHEKTPOCKOITUY CBEPXTOHKOM CTPYKTYPbI NU30TOIIOB:
HOBAA TEOPETUYECKAA CXEMA (U, Hg)

A. B. Inywixos, O. IO. Xeueauyc, E. II. Iypuuuxas, T. A. @aopxo

Paccmotpena addekTrBHas TeopeTHdyecKasl cXeMa C BO3MOXHOCTBIO YCOBEPIIIEHCTBOBAHUS
COOTBETCTBYIOLIEN SIIEPHOM TEXHOJOTMU AETEKTUPOBAHUS MTAPaAMETPOB SIAEP, JOCTYITHBIX B MAJIbIX
KoJMyecTBax. MeTtoauka 6a3upyeTcs Ha 9KCIEPUMEHTAIbHOM MOJYYEHUU MTyYKOB aTOMOB U30TO-
roB Ha yctaHoBKax Tta CERN ISOLDE u nmpen3noHHOM TeopeTUIEeCKOM 1 3KCIIEpUMEHTAb-
HOI (MeToIaMM JIa3epHOM CIEKTPOKOINM) OIIEHKE ITapaMeTPOB CBEPXTOHKON CTPYKTYPHI, 3JIEK-
TPUYECKOTO MU MArHUTHOTO MOMEHTOB s1Iep U30TOMOB. B KauecTBe WILTIOCTpAallMM PAaCCMOTPEHbBI
sapa 235U u 2'Hg.

KimoueBble ciioBa: n1eTeKTUpOBaHWE, Ja3epHask TEXHOJIOTHS, TEOPUSI CBEPXTOHKON CTPYKTYPHI,
siIepHbBIE TTapaMeTPhI



T. E. Rudenko, V. I. Kilchytska, N. Collaert, M. Jurczak, A. N . Nazarov, V. S. Lysenko, and D. Flandre

CEHCOPU ®ISNYHUX BEJIMHNH

PHYSICAL SENSORS

YIK 621.382; 621.315; 539.219; 535.36

ELECTRICAL PROPERTIES OF FINFET STRUCTURES

T. E. Rudenko’, V. I. Kilchytska’?, N. Collaert’, M. Jurczak’,
A. N. Nazarov', V. S. Lysenko’, and D. Flandre’

nstitute of Semiconductor Physics, NAS of Ukraine, Prospect Nauki 45, 03028 Kyiv, Ukraine
E- mail:tamara@Ilab15.kiev.ua
?Laboratoire de Microiilectronique, Universitii catholique de Louvain,
Place du Levant 3, 1348 Louvain-la-Neuve, Belgium
SInterUniversity Microelectronics Center (IMEC), Kapeldreef 75, 3001 Leuven, Belgium

Abstract
ELECTRICAL PROPERTIES OF FINFET STRUCTURES

T. E. Rudenko, V. I. Kilchytska, N. Collaert, M. Jurczak,
A. N. Nazarov, V. S. Lysenko, and D. Flandre

Electrical properties of FinFET (fin field-effect-transistor) structures are investigated. These struc-
tures are considered to be the most promising candidates for the creation of nano-scale metal-oxide-
semiconductor (MOS) devices and integrated circuits due to strong suppression of the short-channel
effects. The impact of the structure dimensions on the characteristics of the transistors is studied. Par-
ticular attention is given to the carrier mobility in the inversion channel of FinFET structures.

Key words: Metal-oxide-semiconductor (MOS) transistor; semiconductor on insulator (SOI);
nano-scale devices; FInFET (fin field-effect-transistor).

AHoTauig
EJIEKTPUYHI BJJACTUBOCTI FINFET CTPYKTYP

T. O. Pyoenko, B. I. Kiavuuuvxa, H. Koaraepm, M. FOpuak,
0. M. Hasapos, B. C. Jlucenxo, J]. Daandp

HocnimKeHo eJIeKTpUYHI BIaCTUBOCTI TpaH3ucTOpHUX cTpyKTyp Tuiry FinFET (fin field-effect-
transistor). Lli CTpyKTypu BBaXXalOThCsl HAOIbII NEPCHEKTUBHUMM J1JIS1 CTBOPEHHST HAHO-PO3Mi-
PHUX MeTall-oKcuA-HaniBrnpoBifHUK (MOH) TpaH3UCTOPIB i iIHTErpalbHUX CXEM 3aBASIKM 3HA4-
HOMY Moc/abeHHI0 KOPOTKO-KaHaJbHUX e¢eKTiB. JocailkeHO BIUIMB FreOMETPUUHUX PO3MIipiB
CTPYKTYpPU Ha XapaKTepPUCTUKU TpaH3UCTOPiB. OCOOJUBY yBary MpUaiieHO PyXJIUBOCTI HOCiiB B
inBepciiiHomy KaHaji FInFET ctpykryp.

KnrouoBi ciaoBa: Meran-okcua-nHamiBrnpoBinHuK (MOH) TpaH3ucTop; KpeMHill Ha i30J1TOpi
(KHI); nano-po3mipni npunangm; FinFET (fin field-effect-transistor).

© T. E. Rudenko, V. I. Kilchytska, N. Collaert, M. Jurczak, A. N . Nazarov, V. S. Lysenko, and D. Flandre, 2007
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AHHOTAIMA
DJIEKTPUYECKHUE CBOIMCTBA FINFET CTPYKTYP

T. E. Pyoenxo, B. H. Kuavuuurasa, H. Koasaepm, M. IOpuakx,
A. H. Hasapoes, B. C. Jlvicenko, /l. Daandp

HccnenoBaHbl 37eKTpUYECKUE CBOMCTBA TpaH3UCTOPHBIX cTpykTyp Tuma FinFET (fin field-
effect-transistor). DT CTPYKTYpHl CUYUTAIOTCS HanOoJIee TepCIIeKTUBHBIMU JJISI CO3IaHUs HAHO-
pa3sMepHBIX MeTauI—oKucena-noayrnpoBogHuk (MOII) TpaH3MCTOPOB M WHTETPAILHBIX CXEM
Oyaromapsi CUJIbHOMY IOIaBJICHUIO KOPOTKO-KaHaIbHBIX 3 dekToB. MccaenoBaHo BIUSHUE T€0-
METPUYECKHX Pa3MEPOB CTPYKTYPHI Ha XapaKTepUCTUKH TpaH3UCTOpoB. Ocoboe BHUMaHUE yaelie-
HO MOABUXKHOCTU HocuTeneill B uHBepcuoHHOM KaHane FinFET cTpykTyp.

Knrouessie cioBa: Metasui-okucen-mnoaynpoBoaHuk (MOIT) TpaH3uCTOp; KpeMHMIT Ha U305~
Tope; HaHo-pa3MepHbie Tpubopkl; FInFET (fin field-effect-transistor).



W. M. Papenko, IO. I JloopoBonbckuii, M. I1. bukceit

ONTWYHI, ONTOENEKTPOHHI | PAOIAUIVIHI CEHCOPU

OPTICAL, OPTOELECTRONIC AND RADIATION SENSORS

YIK 537.312.5:621.383.52

TPEXCHEKTPAJIBHBIN ®OTOITPUEMHUK
U. M. Papenxo, IO. I. Jlooposoavckuii’, M. II. bukceii

YepHOBULIKUI HALIMOHAILHME yHUBepcuTeT UM. 0. DeapkoBuya
58012, YepHosuwl, yi. KowtobuHcekoro, 12, T. (0372) 584893
'"HayyHo nipousBoacTBeHHas dupma “Tenzop”

58013, . YepHosuwl, yi1. KpacHoapmeiickast, 226, T/¢ (0372) 575052
e-mail: tenzor@chv.ukrpack.net

AHHOTaIMA
TPEXCIEKTPAJIBHBIN ®OTOITPUEMHUK
U. M. Papenxo, I0. I. Jlooposoavckuii, M. II. Bukceii

[TpenmoxeHa KOHCTPYKIIMS TPEXCIIEKTPATBHOTO (DOTOIIPHUEMHNKA, COCTOSIIIETO U3 (DOTOANOI0B
Ha ocHOBe ocduaa rajivsi, KpeMHUS U TepMaHUsI, pacIioNIOXEeHHBIX B cToIONK. [TokazaHo, 4To
B MaKCUMyMe CIEKTPaJIbHOM XapaKTepUCTUKU, B cocTaBe (OTOIPHEMHUKA, (POTOOAUOIEI MOTYT
MMETh 9yBCTBUTEILHOCTD He MeHee 0,2 A/BT, 0,33 A/Bt 1 0, 35 A/BT COOTBETCTBEHHO.

Kmouenbie cioBa. @oronnon, KpeMHMIA, TepMaHUii, (hochU Tauiks, ONTUYECKOE U3TydeHHUE,
KOHCTPYKIHNSI, p-N IIEPEXO, YyBCTBUTEIHLHOCTbD.

AHoTauig
TPbOXCIEKTPAJIbHUI ®OTOITPUIMAY
1. M. Papenko, IO. I'. Jloopoeoavckuii, M. II. Bixceii

3arnporoHoBaHa KOHCTPYKILIisSI TPhOXCIEKTPaabHOro (poTonpuiiMaya, 110 CKJIagaeThes 3 (POTO-
JiofiB Ha OCHOBI (pociay rajiro, KpeMHilo i repMaHilo, po3TallloBaHOIro B cToBNYMK. [TokazaHo,
110 B MAKCUMYMi CITEKTPaIbHOI XapaKTepUCTUKHU, Y CKJafdi poTornpuiimMada, (OTOAIOAN MOXKYTh
Matu uyyTauBicTh He MeHIe 0,2 A/Bt, 0,33 A/Bti0, 35 A/Bt BignmosigHo.

Kmouosi caoa. DoTomion, KkpeMHiii, repMmaHiit, ocdin ramito, onTUYHE BUITPOMiHIOBAHHS,
KOHCTpPYKIIisl, p-n Iepexia, YyTIUBICTb.

© WN. M. Papenxo, 0. I. Io6poBonsckuii, M. I1. buxceii, 2007
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Abstract
THREE-SPECTRAL PHOTO-RESAVED

1. M. Rarenko, Yu. G. Dobrovolskiy, M. P. Biksey

Construction of three-spectral photo-receiver, consisting of photodiode on the basis of phosphate
of gallium, silicon and germanium, located in a column, is offered. It is shown that in the maximum
of spectral characteristic in composition of photo-receiver, these photodiodes can have a sensitive-
ness no less than 0,2 A/W, 0,33 A/W and 0, 35 A/W accordingly.

Keywords. Photodiode, silicon, germanium, phosphate of gallium, optical radiation, construc-
tion, p-n transition, sensitiveness.
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KOHCTPYIOBAHHA I XAPAKTEPU3ALIA BATATOIITAPOBUX
IIOBEPXHEBO-BAP’EPHUX 'ETEPOCTPYKTYP HA OCHOBI
JTUO®PAKIIIMHUX I'PATOK 1151 OIITOEJIEKTPOHHUX ITPUJIAJIIB

M. B. Cocnoea, M. JI. JImumpyk, O. B. Koposin,
0. I. Maesa, C. B. Mamuxin, B. P. Pomanrok

IactuTyT disukm HaniBnposigaukiB HAHY, ipocm. Haykwu, 45, 03028, KuiB, Ykpaina
Tem: +(380 44) 525 65 46. ®akc: +(380 44) 525 83 42
E-mail: sosnova@isp .kiev.ua

AHoTAanig

KOHCTPYIOBAHHA I XAPAKTEPU3AIIA BATATOINAPOBUX IIOBEPXHEBO-BAP’€PHUX
TETEPOCTPYKTYP HA OCHOBI JIU®PAKITITHAX I PATOK
AJI OIITOEJIEKTPOHHUX ITPUJIA/IIB

M. B. Cocnosa, M. JI. Imumpyx, O. B. Koposin, O. I. Maesa, C. B. Mamuxin, B. P. Pomanrox

B po6oTi TeopeTUYHO Ta eKCHEPUMEHTAIBHO PO3MISIHYTO BIUIMB JOJATKOBUX XBUJIEBOJHUX Ta
MOKPUBAKYMX IIapiB HA YYTJIMUBICTh ONTOEIEKTPOHHUX CEHCOPIB, Misl IKMUX 0a3yEThCS Ha SIBUILL
MoBepXHeBOro MmiaazMoHHoro pe3oHaHcy (ITITP). TeopeTuyHi po3paxyHKu 0a3yioThcs Ha nudepe-
HliaapbHOMY (popMai3Mi, B paMKax SIKOro 0yjau po3paxoBaHi KoedilliEHTH MPOITyCKaHHS Ta Bil-
OuBaHHSI O6araTollapoBUX CTPYKTYP 3 CUHYCOIJAJIbHUMM MEepioguuyHUMU peabedamMu. OTpuMaHi
eKCIIepUMEHTAJIbHI CIIEKTPaJbHi Ta KYyTOBI 3aJIEXKHOCTI KOeDilliEHTIB BilOMBaHHS Y3rOIKYIOThCS 3
TEOPETUYHUMU PO3paxXyHKaMU, 110 JA€ MOXJIUBICTb CTBOPIOBATU CEHCOPHi CTPYKTYPHU 3 Hamepe
3aJaHUMHU BIACTUBOCTSIMU.

KnrouoBi ciroBa: ontoxiMiyHi cCeHCOpH, TTOISIPUTOHHI (hOTONETEKTOPU, IOBEPXHEBUI IIJIa3MOH-
HUI pe30HaHC, XBUJIEBOIHI MOJIH.

Abstract

DESIGN AND CHARACTERIZATION OF SURFACE BARRIER HETEROSTRUCTURES BASED ON
MULTILAYER DIFFRACTION GRATING FOR OPTOELECTREONIC DEVICES

M. V. Sosnova, M. L. Dmitruk, A. V. Korovin, O. 1. Mayeva, S. V. Mamykin, V. R. Romanyuk

In this work the influence of both additional waveguide and covering layers on the sensitivity of
the optoelectronic sensors based on surface plasmon resonance was studied theoretically and experi-
mentally. Theoretical investigations of the optical properties of multilayered structures with sinu-
soidal periodical relief were carried out in the framework of differential formalism. The agreement
between experimental spectral and angular characteristics of reflection and theoretical ones is quite
well. It allows designing sensors with the predictable properties.

Key words: optochemical sensor, polaritonic photodetector, surface plasmon resonance,
waveguide mode.

© M. B. Cocnosa, M. JI. imutpyk, O. B. Koposin, O. I. Maesa, C. B. Mamuxkin, B. P. Pomantok, 2007
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AHHOTAIMA

KOHCTPYUPOBAHME U XAPAKTEPU3AIIA MHOTOCJIOMHBIX ITIOBEPXHOCTHO-
BAPBEPHBIX TETEPOCTPYKTYP HA OCHOBE JJU®PAKITMOHHBIX PEIIETOK JIJIA
OIITODJIEKTPOHHBIX ITPUBOPOB

M. B. Cocnosa, H. JI. /Imumpyxk, A. B. Koposun, O. H. Maesa, C. B. Mamvixun, B. P. Pomaniox

B cratbe TeopeTHMUECKU U KCIEPUMEHTAIBHO PACCMOTPEHO BIMSIHUE JOIOJIHUTEIbHBIX BOJI-
HOBOJHBIX U IMOKPHIBAIOIIMX CJIOEB Ha YYBCTBUTE/IBHOCTh OINTO3JEKTPOHHBIX CEHCOPOB, paboTa
KOTOPBIX OCHOBaHA Ha SIBJICHMH ITOBEPXHOCTHOTO IUIa3MOHHOTO pe3oHaHca. TeopeTuueckue pac-
yeThl 0a3upyroTcsd Ha auddepeHInaIbHOM ¢GopMaan3Me, B paMKaX KOTOPOTO ObUTH TTOJTYYEHBI
3HAYeHUS KOI(DGUIIMEHTOB MPOIYCKAHUS U OTPaXKeHUS IJISI MHOTOCIOMHBIX CTPYKTYP C CUHYCO-
WIAJTbHBIM IEPUOIUYECKUM peibe(oM. YIIOBBIE U CIIEKTPalIbHbIC XapaKTepUCTUKU KOIDhUIIN-
€HTa OTPaKEHMUSI, MOJYYCHHBIC SKCICPUMEHTAIbLHO, COBMANAIOT ¢ TEOPETUICCKUMHM pacyeTaMu,
YTO aeT BOBMOXHOCTb CO3[aBaTh CEHCOPHBIE CTPYKTYPHI C 3aJaHHBIMM CBOMCTBAMU.

KimoueBbie cj10Ba: ONITOXMMMYECKUIT CEHCOP, MTOJISIPUTOHHBIN (hOTOAETEKTOP, TOBEPXHOCTHBIM
TJIa3MOHHBIN pe30HAHC, BOJTHOBOIHBIE MOJIHI.
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JIBYCTOPOHHUWI ITPEOGPA3OBATEJIbL CBETOBO PHEPTUU
B DJIEKTPUYECKYIO HA OCHOBE U3OTHUIIHbIX ITEPEXO/10B

A. Cumawresuy’, E. bobeiixo®, JI. bpyx', II. Mopeu.iao?,
1O. Yeamuwui', B. @éoopoé’, /. Illepoan’.

1 — Uncturyr I[puknagroit @uzukun AHM, yn. Akagemudeckas 5, MD 2028, Kummuaes, Momnosa,
telr. (37322)738054,e-mail: Alexey.Simashkevich@phys.asm.md, serban@mail.md,
bruk@usm.md, usaty1980@mail.ru
2 — ENEA CR, Portici, loc.Granatello, 80055, Na., Italy, e-mail: eugenia.bobeico@portici.enea.it,
morvillo@portici.enea.it

AHHOTAIMA

JIBYCTOPOHHUI ITPEOBPA3OBATEJIb CBETOBOI DHEPTUM B DJIEKTPUYECKYIO
HA OCHOBE N30TUIIHBIX ITEPEXO/IOB

A. Cumawresuu, E. bobeiixo, JI. bpyk, II. Mopeuaao, IO. Ycamvui, B. Déoopos, /1. Illepoan.

Paspabotan croco6 monydeHus: ABYCTOPOHHUX COJHEYHBIX 31eMeHToB n*Si/nSi/Si0,/n*ITO
Ha OCHOBE M30TUITHBIX IIEPEXO0OB METOIOM ITUPOJIUTUIECKON IMybBepu3aun. O061acTh CITEKT-
paJbHOI YYBCTBUTEIBHOCTH pa3pabOTaHHOI CTPYKTYPhI pacIlojioXXeHa B MHTepBaje IJIMH BOJIH
350—1200HM M He 3aBUCUT OT HalpaBieHUs ocBelleHuss. OCHOBHbIE MapaMeTphbl WISl dJIeMeHTa
Ha ocHoBe KD®-4,5 crenyromue: npu ppoHTanbHoMm ocsemienun V. =0,425B, I =32,63MA/cMm?,
FF=68,3%, x.11.0.=9,47%; npu TbiibHOM ocBelleHnu V. _=0,392B, I =13,20 MA/cm?, FF=69,3%,
K.ILO.=3,60%.

KnroueBsie clioBa: 1ByCTOPOHHUI COJTHEUHBIN 2JIEMEHT, U30TUIIHBIN ITepexon, ciou ITO, mipo-
JIUTUYECKasl MyJIbBepU3aIlysl.

AHoTauig

JIBOCTOPOHHIN ITEPETBOPIOBAY CBITJIOBOI EHEPTII B EJTEKTPUYHY HA OCHOBI
I3OTUITHUX ITEPEXOIB

A. Cumawreeuu, E. boéeiixo, JI. bpyk, II. Mopgiaao, IO. Ycamuii, B. @edopos, /1. Illep6an.

Po3po6ieHo ¢noci6 oTpuMaHHA IBOCTOPOHHIX COHAYHUX efaeMeHTiB n*Si/nSi/Si0,/n*ITO nHa
OCHOBI i30TUITHUX MEPEXOiB METOAOM ITipOJITUYHOI NMyJbBepu3allii. O01acTb CIIEKTpaabHOI UYyT-
JIMBOCTi pO3p00JIeHOI CTPYKTYpHY pO3TallloBaHa B iHTepBaJji JOBXUH XBUIb 350-1200HM i He 3aie-
KT Bill HANTPSIMKY OCBiTIeHHsI. OCHOBHI ITapaMeTpH IIJIs eJieMeHTa Ha ocHOBi KOM-4,5 HacTy1-
Hi: npu )poHTanbHOMY OocBiTaeHHi V =0,425B, 1 =32,63MA/cm?, FF=68,3%, k.x.0.=9,47%; npu
TubHOMY ocBiTienHi V =0,392B, 1 =13,20 mA/cm?, FF=69,3%, kx.x.1.=3,60%.

KnrouoBi c;10Ba: 1BOCTOPOHHIN COHSYHMI €1eMEHT, i30TUIIHUM niepexin, mapu 1TO, miposmitu-
YHa MyJibBepu3allis.

© A. CumamkeBud, E. bo6eiiko, JI. bpyk, I1. Mopsuio, YO. Yearslii, B. ®énopos, . [llepban, 2007
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Annotation

THE BIFACIAL CONVERTER OF SOLAR ENERGY IN ELECTRICAL
ON THE BASE OF ISOTYPE HETEROJUNCTION

A. Simashkevich, E. Bobeico, L. Bruk, P. Morvillo, Iu. Usatii, V. Fedorov, D. Sherban

The method of n*Si/nSi/SiO,/n*ITO bifacial solar cells fabrication by pyrolitical spraying was
elaborated. This structure contains only isotype junctions. The spectral sensitivity is situated in the
350—1200nm wavelength region and is independent on the illumination direction. The photoelec-
trical parameters of solar cells obtained on silicon wafer (4,5 Ohm.cm) are following: at frontal il-
lumination V. =0,425V, I _=32,63mA/cm?, FF=68,3%, E =9,47%; at rear illumination V., =0,392V,
I =13,20mA/cm?, FF=69,3%, E.=3,60%.

Key words: bifacial solar cells, ITO layers, silicon wafers, pyrolithic pulverization.
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OPTICAL PROPERTIES OF DOUBLE-LAYER STRUCTURE
PHTHALOCYANINE-TETRACYANOQUINODIMETHANE

Z. I. Kazantseva, E. G. Bortchagovsky, 1. A. Koshets

Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine, pr. Nauki 45, Kiev-
22,03022, Ukraine , telephone: +380-44-5259798
e-mails: kazants@isp.kiev.ua ; bortch@yahoo.com; koshets@isp.kiev.ua;

Abstract

OPTICAL PROPERTIES OF DOUBLE-LAYER STRUCTURE
PHTHALOCYANINE-TETRACYANOQUINODIMETHANE

Z. I. Kazantseva, E. G. Bortchagovsky, I. A. Koshets

Optical properties of double-layer structures consisting of Cu-phthalocyanine vacuum evaporat-
ed film and Langmuir—Blodgett film of pentadecyl-7,7,8,8-tetracyano-1,4-quinodimethane (pen-
tadecyl-TCNQ) were investigated by ellipsometry, photoconductivity and optical transmission. The
obtained results indicate strong interaction between the materials; the resulting optical properties
cannot be presented as the sum of those of the particular components. Two new effective absorp-
tion bands at 1.08 and 2.85 eV were found for such structures. The band at 2.85 eV coincides with
a measured peak in photocurrent spectrum, which supports the idea on a charge transfer complex
formation between Cu-phthalocyanine to TCNQ.

Keywords: Organic semiconductors; Ellipsometry; Optical spectroscopy; Photoconductivity

AHoTauig

OIITUYHI BJACTUBOCTI BIITAPOBUX CTPYKTYP
OTAJTOIAHIH- TETPAIIAHOXTHOIUMETAH

3. I. Kazanuesa, €. I. bopwacisecvxuil, I. A. Koweun

Metogamu ejiricoMeTpii, OTONMPOBIAHOCTI Ta ONTUYHOIO MOTJIMHAHHS AOCJIiIXKEHi ONTUYHI
BJIACTUBOCTI OillIapOBUX CTPYKTYP, YTBOPEHUX TOHKUMMU IJIiBKAMUW HallOPOLIEHOI0 B BaKyyMi ¢Ta-
Jnouianiny Miai (CuPc) ta miiBkamu Jlenrmiopa-biaogxert neHtageuun 7,7,8,8-rerpauiaHo-1,4-
xiHoguMmeTtaHay (meHTagely TCNQ). OTpruMaHi pe3yabTaTh BKa3ylOTh HAa HasBHICTb B3a€EMOJii
MiX pe4YOBMHAMM; ONITUYHI BIACTUBOCTI CUCTEMHU He MOXKYTh OYyTU MpeACTaBJIeH] IK TpOCcTa CyIep-
MO3MLIisI CKJIAZOBUX KOMITOHEHT. Y CIeKTpi MOrIMHAHHS CTPYKTYPHY BUSIBJIEHO ABi HOBi cMyru 1.08
i2.85eV. Cmyra 2.85 eV cniBnagae 3 MigABUILEHHIM CUTHAIYy B CITIEKTPi (POTOMPOBiIAHOCTI, 1110 CBi-
JUUTh HA KOPUCTh TiIOTE3M PO YTBOPESHHS KOMIUIEKCY 3 mepeHocoM 3apsiay Mixk CuPc i TCNQ.

Kirouosi cyioBa: opraHigHi HaITiBIIPOBITHWUKM, €TITICOMETPIisI, ONTUYHA CITIEKTPOCKOITisI, (POTO-
MPOBiTHICTD.

© Z.1. Kazantseva, E. G. Bortchagovsky, 1. A. Koshets, 2007
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AHHOTAIMA

OINTUYECKUE CBOVICTBA BUCJIOMHBIX CTPYKTYP
OTAIOUUAHUH- TETPALHUAHOXUHOJINUMETAH

3. U. Kazanuesa, E. I. bopwazoeckuii, U. A. Kowey

MeronamMu 3JUIMIICOMETPUN, (DOTOIIPOBOAUMOCTHA U ONTUYECKOTO MOTIOIICHUS UCCIeI0BAHbI
ONTUYECCKUE CBOMCTBA OMCIOMHBIX CTPYKTYP, COCTOSIIMX U3 TOHKUX IUICHOK OCaXKICHHOIO B Ba-
kyyMe (pramoumannHa Menu (CuPc) un minenok Jlenrmiopa-bnomxkert menramenun 7,7,8,8-TeTpa-
nuaHo- 1,4-xunogumerana (neHtageuna TCNQ). IToyaeHHBIC pe3yabTaThl YKa3bIBAIOT Ha SIBHOE
B3aUMOJIEHCTBUEC MEXIY STUMU BELICCTBAMM; ONTUYECKUE CBOICTBA CUCTEMBI B LIEJIOM HE MOTYT
OBITH IPEACTABICHBI KaK MPOCTast CYNepIIO3ULIAS COCTABISIOIMMX KOMIIOHEHT. B ciekTpe morio-
IIeHUsI CTPYKTYPhI OOHapy:KeHo aBe HoBbIe TTojiockl 1.08 1 2.85 eV. Ilomoca 2.85 eV coBmagaer ¢
IIMKOM B CIIEKTpe (DOTOIIPOBOIUMOCTH, YTO TOBOPUT B MOJIb3Y TMIIOTE3bI 06 00pa30BaHUU KOMII-
Jiekca c rmepeHocom 3apsiga mexxny CuPc u TCNQ.

KioueBbie cioBa: OPraHNYCCKUC ITOJYIIPOBOIHUKH, DJIITUIICOMETPUA, OIITUYCCKAAd CIICKTPOC-
KOITH4, Q)OTOHpOBOI[I/IMOCTb
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YJK: 534.8, 538.935

POBOTA KPEMHIEBUX COHAYHUX EJIEMEHTIB B YMOBAX
AKYCTUYHOTI'O HABAHTAXKEHHSA METAI'EPIIOBOI'O AIAITASOHY

0. 4. Oaix', P. M. bypoeao’, M. K. Xindepc’

! KuiBcbKMii HallioHaabHUI yHiBepcuTeT iMeHi Tapaca IlleBueHka,
ByJ1. Bononumupceka 64, Kuis, Ykpaina, 01033
ten.: +38044 5260510, dakc: +38044 5225010, e-mail: olikh@univ.kiev.ua
2 The College of William & Mary, Williamsburg, McGlothlin-Street Hall, VA, USA, 23187-8795

AHoTauig

POBOTA KPEMHIEBUX COHAYHUX EJIEMEHTIB B YMOBAX AKYCTUYHOI'O
HABAHTAKEHHSA METATEPITIOBOI'O JIAITA3OHY

0. 4. Oaix, P. M. bypoeao, M. K. Xinoepc

ITpoBeneHe ekcniepyuMeHTalIbHE JOCTiIXKEHHS AMHAMiIYHOIO BILJIUBY YJBTPa3BYyKY Ha CTPYM KO-
POTKOro 3aMMKaHHSI, HAIIPYTy XOJOCTOIO X0y, MAKCUMAaJIbHY BUXiJHY MOTYXXHIiCTb Ta LIYHTYIO-
YUt OMip KPEMHIEBOIO COHSIYHOTO ejieMeHTY. B poOOTi BUKOPUCTOBYBABCS 3BYK MerarepLoBOro
Jiara3oHy iHTeHCUBHICTIO 10 3 BT/cM?. BusiBieHO, 110 aKyCTOCTUMYJIBOBaHi 3MiHU JOCITiAXKEHUX
napaMeTpiB HENiHIiHO 3aJieXaTh Bill iIHTEHCUBHOCTI BBEIEHOTO YIBTPA3BYKY i MOXYTh JOCATaTH
JIecsaTKiB BiACcOTKiB. [IpoBeaeHO aHaIi3 OTpMMaHUX pe3yJIbTaTiB y MPUITYIIEHHI, 110 MepeBaxalo-
YUM MEXaHi3MOM TepeHeCEHHS HOCiiB yepe3 eHepreTUYHU 0ap’ep € TyHEJbHUIA.

Knrouosi ciioBa: AKycTo-nedeKTHa B3aEMO/IisI, IMHAMIiUHi YIBTPa3BYKOBi e(heKTH, KpeMHiil, Co-
HIYHUM CJIEMCHT.

Abstract
THE SILICON SOLAR CELL OPERATION UNDER MHz ACOUSTIC LOADING CONDITIONS
0. Ya. Olikh, R. M. Burbelo, M. K. Hinders

The experimental investigation of dynamic MHz ultrasound effect on short current, open circuit
voltage, maximal output power and shunting resistance of silicon solar cells have been carried out.
The ultrasound intensity is up to 3 W/cm?. It is revealed that acousto-induced variations of measured
parameters depend non-linearly on applied ultrasound intensity and may reach dozens of percents.
The analysis of observed effects has been done in an assumption that tunnelling is the prevailing
mechanism of carriers drift through the energy barrier.

Key words: Acousto-defect interaction, dynamic ultrasound effect, silicon, solar cell.

© 0. 4. Onix, P. M. byp6eno, M. K. Xianepc, 2007
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AHHOTAIMA

PABOTA KPEMHEBLIX COJTHEYHBIX BJIEMEHTOB B YCIIOBUAX AKYCTUYECKOI'O
HATPYXEHMA METATEPIHOBOTI'O TUAITA3OHA

0. A. Oaux, P. M. bByp6eao, M. K. Xundepc

[IpoBeneHoO aKCIIepUMEHTAIbHOE UCCIeA0BaHNE TMHAMUYECKOTO BIUSHUS YIbTpa3ByKa Ha TOK
KOPOTKOTO 3aMbIKaHMSI, HAMIPSIKEHUE XOJIOCTOrO X0Ja, MaKCMMAIbHYIO BHIXOAHYIO MOIITHOCTh U
IIYHTUPYIOIIEE COIPOTUBICHNE KPEMHMEBOIO COJTHEYHOTO ajieMeHTa. Mcmonb3oBaics 3ByK Me-
rareploBOro Auaria3oHa, MHTEHCUBHOCTBIO 10 3 Bt/cM?. OOHapyXeHO, YTO aKyCTOCTUMYJIMPO-
BaHHbIE M3MEHEHUS MCCICI0BAHHBIX ITapaMeTPOB HEJIMHEWHO 3aBUCSAT OT MHTEHCUBHOCTU BBE-
JIIEHHOTO yJBTPa3ByKa M MOIYT JOCTUIaTh AECATKOB MpolieHTOB. IIpoBeneH aHaau3 MOTyYeHHBIX
pe3y/IbTaTOB B MPEANOJIOXEHNH, YTO IIPpeodIanaoluM MeEXaHM3MOM IIepeHOca HOCUTENel yepe3
DHEPreTUYECKUil Oapbep SABISIETCS TYHHEIbHbIN

KioueBbie ciioBa: AKycTo-Ae¢eKTHOE B3aUMOIECTBIE, IMHAMUYECKUE YIBTPa3ByKOBBIE 3(h-
(beKThI, KPEMHUI, COTHEYHBIN 3JIEMEHT.
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XIMIYHI CEHCOPU

CHEMICAL SENSORS

PACS. 07.07.DF; 85.30.HI
YIK 537.312; 541.183; 544.723.2

HOBBIE HAHOCEHCOPBI )11 MOHUTOPUHIA TA3BOBBIX CPE/]
I. B. Kamapuyx', A. II. Ilocneaoé’, A. B. Epemenxo’, E. Faulques’, U. K. fncon’

1 — Ou3NKO-TeXHNMUECKNI MHCTUTYT HU3KMX Temriepatyp uM. b..Bepkuna HAHY, np.Jlenuna, 47,
r.XapbkoB, 61103, Ykpauna; Ten: +38(057)341-09-18; e-mail: kamarchuk@ilt.kharkov.ua.
2 —HanmoHanbHEBIN TEXHUYECKUI YHUBEPCUTET “ XapbKOBCKUN MOMUTEXHNYSCKUIA MHCTUTYT”,
yi1. ®pynse, 21, . Xapbkos 61002, YkpauHa.
3 — Institute des Materiaux Jean Rouxel, 2 rue de la Houssiniére, F-44322, Nantes, France.

AnHOTAIMA
HOBBIE HAHOCEHCOPBI J1JI1 MOHUTOPHUHIA TA3OBBIX CPE]L
I. B. Kamapuyx, A. II. Ilocneaos, A. B. Epemenro, E. Faulques, U. K. Sncon

[IpenokeHa HoBasi KOHLIENINUSI CO3AAHUSI CBEPXUYBCTBUTEIbHBIX I'a30BbIX YCTPONCTB MyTEM
WCTIOJIb30BaHUSI MUKPOKOHTAKTOB B KaueCTBE CEHCOPHOIO 3jieMeHTa HoBoro tumna. IIpoBeneH-
HbIe 3KCTMEPUMEHTHI TOATBEPAMIIM O0OOCHOBAHHOCTh BBICKA3aHHBIX MPEIIOXEHUA: 0OHapyKeH
3¢ deKT MOBBIIIEHHON YYBCTBUTEIbHOCT MUKPOKOHTAKTOB K BO3IEUCTBUIO TOKCUUYECKUX Ta30B
(NO_, HCI). Habnronanoch HEMOHOTOHHOE M3MEHEHME TIPOBOIMMOCTH MCCIIEA0OBAHHbBIX 00pa3LoB
B Cpe/ie BBhIABIXaeMOT'0 Ta3a pa3IMYHBIX JOOPOBOJBIEB, YTO OTKPBIBAET IYTh K MCIIOJIb30BAHUIO
MUMKPOKOHTAKTOB IIJIsI pa3pabOTKU METO0B HEMHBA3UBHOM TUAarHOCTUKY COCTOSIHUIA OpraHu3ma
yeJioBeKa.

KnroueBsie cioBa: ra30BbIil CEHCOP, MUKPOKOHTAKT, MUKPOKOHTAKTHAS CIIEKTPOCKOIIUS, IIPO-
BOJIMMOCTD, BBIIBIXa€MbIl Ta3, IyBCTBUTEIbHOCTD.

AHoTauis
HOBI HAHOCEHCOPU J1JI1I MOHITOPUHI'Y TA3OBUX CEPEIOBUAIIL
I. B. Kamapuyx, O. I1. Ilocneaos, A. B .Epemenxo, E. Faulques, I. K. Slucon

3anponoHoBaHa HOBA KOHIIETILisl CTBOPEHHST HAAYYTJIMBUX Ta30BUX MPUCTPOIB LIJISIXOM BUKO-
pUCTaHHSI MiKPOKOHTAKTiB B IKOCTi CEHCOPHOTIO eJIeMEeHTY HOBOTo Tully. IIpoBeaeHi ekcneprme-
HTU MiATBEPAUIA OOIPYHTOBAHICTh BUCTOBIEHUX MTPOMNO3ULLili: BUSBIEHO €(PEKT MiABUILEHOI UYyT-
JIMBOCTI MiKPOKOHTAKTIB 10 BrutnBy TokcrdyHuX rasiB (NO , HCI). Criocrepiranach HEMOHOTOHHA
3MiHa MPOBiIAHOCTI JOCIiIKEHUX 3pa3KiB y cepeloBUILli BUAMXYBAHOIO a3y pi3HUX JOOPOBOJIBLIIB,
1110 BiIKpUBA€E LIISIX 10 BUKOPUCTAHHS MiKpOKOHTAKTIB JIJIsl pO3pOOKU METO/IiB HeiHBa3UBHOI Jia-
THOCTMKM CTaHiB OpraHi3My JIOIUHMU.

KirouoBi ciaoBa: ra3zoBuil ceHCOp, MIKPOKOHTAKT, MiKpOKOHTAaKTHA CIIEKTPOCKOIMisl, MPOBi-
HiCTb, BUIUXYBaHWI ra3, YyTJIUBICTb.
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Summary
NEW NANOSENSORS FOR MONITORING GAS MEDIA

G. V. Kamarchuk, A. P. Pospelov, A. V. Yeremenko, E. Faulques, 1. K. Yanson

The new concept of creation of supersensitive gas sensors by means of the application of point
contacts as the sensitive element of the new type has been proposed. The validity of the proposed
concept was confirmed by experimental data: the effect of the enhanced sensitivity of point contacts
to the action of toxic gases (NO , HCI) was revealed. Nonmonotonic conductivity changes of the
samples under investigations were observed upon the exposition of various volunteers’ breath gas.
These results open the way for development of noninvasive diagnostics methods of the human organ-
ism state by the use of point contacts.

Keywords: gas sensor, point contact, point-contact spectroscopy, conductivity, breath gas, sensitivity.
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MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

PACS CODES: 61.43.GT, 61.72.TT, 62.50.+P, 78.30.AM

SILICON BASED MATERIALS FOR APPLICATION IN SPINTRONICS

A. Misiuk?, L. Chow®, A. Barcz*¢, J. Bak-Misiuk¢,
W. Osinniy* and M. Prujszczyk®

a Institute of Electron Technology, Al. Lotnikow 46, 02-668 Warsaw, Poland;
Phone: +48 22 5487792; Fax: +48 22 8470631; E-mail: misiuk@ite.waw.pl
® Department of Physics, University of Central Florida, Orlando, FL 32816, USA;
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Abstract
SILICON BASED MATERIALS FOR APPLICATION IN SPINTRONICS

A. Misiuk, L. Chow, A. Barcz, J. Bak-Misiuk, W. Osinniy and M. Prujszczyk

The effect of enhanced hydrostatic pressure (HP, up to 1.1 GPa) applied at up to 1270 K (HT) on
Si:V, Si:Cr, Si:V,Cr and Si:Mn prepared by implantation of respective metallic ions (doses 1x10" —
1x10'cm2, at energy 160 keV or 200 keV) into (001) oriented Czochralski grown Si, has been inves-
tigated by Secondary Ion Mass Spectrometry, magnetometry and X-Ray methods.

Implantation produces amorphous silicon (a-Si) near the implanted ions range. Quasi — epitax-
ial re — growth of a-Si takes place at HT. The V, Cr and Mn concentration profiles do not depend
markedly on HP if applied below 1000 K. Marked diffusion of implanted atoms toward the sample
surface is observed in the case of processing at > 1000 K under 10° Pa, especially in the case of Si:Cr
and Si:Mn. Under HP this diffusion is even more pronounced, re-crystallization of a-Si is retarded
and the a-Si / Si interface becomes enriched with metallic atoms.

Processing of Si:V, Si:Cr and Si:Mn at < 723 K results in distinct ferromagnetic ordering, detect-
able also above 50 K. This means that the new Si-V, Si-Cr and Si-Mn materials belonging to the
family of Diluted Magnetic Semiconductors may be produced.

Keywords: silicon, implantation, vanadium, chromium, manganese, pressure, annealing, spin-
tronics.

AHoTauis
MATEPIAJIN, 11O BA3YIOThCS HA KPEMHII, 1J1 3ACTOCYBAHHA Y CIIIHTPOHIIII
A. Micwk, JI.Yos, A. bapu, H. bax-Micrwok, B. Ocinniii, M. Ilpywux

MeTonoM Mac-CeKTpOMETPii BTOPUHHOIO i0HA, MArHITOMETPI€I0 i peHTTEHOCKOIMIYHUM METO-
oM OyJ10 AOCiAXEHO BIUIMB MiABUILEHOrO TigpoctatuuyHoro Tucky (I'T, mo 1.1 I'Tla) npuxiane-
Horo 10 Si:V, Si:Cr, Si:V,Cri Si:Mn nipu Temniepatypi ax a0 1270 K, BUroToBjieHUX iMIUIaHTaLIi€IO

© A. Misiuk, L. Chow, A. Barcz, J. Bak-Misiuk, W. Osinniy, and M. Prujszczyk, 2007



A. Misiuk, L. Chow, A. Barcz, J. Bak-Misiuk, W. Osinniy, and M. Prujszczyk

BiIIMOBigHUX MeTajieBUX ioHiB (mo3u 1x10" — 1x10'° cm?, 3 eHepriero 160 keB a6o 200 keB) y (001)
OpieHTOBaHU1 Si, IKUil BUpOLIEHO MeToa0M HoXpalbCKOro.

IMmnaHTanisa crBoproe amopdHMit KpeMHilt (a-Si) B objacTi BKIOYEHOro ioHa. BimOyBaeTbes
KBa3i-eniTakCUaJlbHUI MOBTOPHMIA PicT a-Si mpu BUCOKIil Temriepatypi. ITpodisi KoHLIeHTpalLlii V,
Cr i Mn He 3anexatb nomiTHO Big I'T npu temneparypax Hkuux 1000 K. TTomiTHa nudy3isa BKIIO-
YeHHMX aTOMiB IO IOBEPXHi 3pa3Ka CIIOCTepiracETbeCs y BUMaaKy o0poOKu rpu TemnepaTypax > 1000 K
npu 10° ITa, ocobauso y Bumaaky Si:Cri Si:Mn. Ipu I'T g audysist HaBiTh GUIBLI IBHO BUpaXeHa,
TepeKprCTaIi3alist a-Si CITOBLILHIOETRCS i rpaHuLIs a-Si / Si cTae 30arayeHOI0 aTOMaMM METaJy.

O6poo6ka Si:V, Si:Cri Si:Mn npu Temnieparypax < 723 K npu3BOAUTb A0 MOMITHOTO YIOPSAKY-
BaHHS (beppoMarHeTHKa, 1o CIIOCTePiraeThes TakoxX Mpu TemiiepaTtypax Buiiux 50 K. e o3Ha-
Yae, 110 MOXYTb OyTH oTpuMaHi HOBi Matepianu Si-V, Si- Cr i Si-Mn, sKi HanexaTb 10 KJacy
pO3BeIeHUX MAaTHITHUX HaMiBIPOBiTHUKIB.

Knro40Bi cioBa: KpeMHiii, iMIIaHTAaLlisl, BaHaiid, XpoM, MapraHellb, TUCK, Bilnaj, CHiHTPOHiKa.

AHHOTAIMA
OCHOBAHHBIE HA KPEMHWHN MATEPUAJIBI 1JIA TIPUMEHEHNWSA B CIIMHTPOHUKE
A. Mucwor, JI. 9os, A. bapu, H. bak-Muctox, B. Ocunnuii, M. Ilpywux

MeTonomM Macc-CneKTPOMETPUM BTOPUYHOTO MOHA, MAarHUTOMETPUEH U peHTIreHOCKOIMnYec-
KMM METOJOM OBbLIO MCCAEA0BAHO BAMSIHME MOBBIIIEHHOTO ruapocraTudeckoro gasiaeHus (IT,
1o 1.1 I'TTa) npunoxeHHoro npu TeMmneparype BrjioTh 10 1270 K k Si:V, Si:Cr, Si:V,Cr u Si:Mn,
M3rOTOBJIEHHBIX UMITIAHTALIMEN COOTBETCTBYIOIINX METAINIECKIX MOHOB (1036l 1x10" — 1x10'¢
cM 2, ¢ sHeprueit 160 kaB wimm 200 k3B) B (001) opreHTUpOBaHHBIA Si, BhIpallleHHBIA METOIOM
YoxpanbCcKoro.

MmMnnanTtanus cozgaer aMopdHbIM KpeMHUI (a-Si) B 06;1acTU BHeApeHHOro uoHa. Ilpoucxo-
JUT KBa3u-3MUTaKCUAIbHBIM MOBTOPHBIN POCT a-Si mpu BeICOKOH Temmnepartype. [Ipopuian KoH-
ueHTpauuu V, Cr 1 Mn He 3aBucar 3aMmetHo oT '/l npu temneparypax Huxke 1000 K. 3ametHas
Iud@dy3ust BHeIPEHHBIX aTOMOB K ITOBEPXHOCTH oOpa3slia HabJrogaeTcs B cliydae oOpadOTKM MpU
temneparypax > 1000 K npu 103 ITa, ocobenno B ciaydae Si:Cr u Si:Mn. Ipu I'/l sta nuddysus
Jaxe OoJiee SIBHO BhIpaXkKeHa, IepeKprCTaIIN3anus a-Si 3aMenjisseTcst u rpaHuia a-Si / Si ctaHo-
BUTCS 00OTallleHHO aToMaMu MeTaJlia.

O6pabortka Si:V, Si:Cr u Si:Mn nipu Temniepatypax < 723 K mpuBoISIT K IBHOMY YIOPSA0YECHUIO
deppoMarteTrka, HabaogaeMOMYy TakKKe Ipu TeMIiepaTypax Boiie 50 K. 91o o3HavaeT, YTo MOTyT
OBITh TTOJIy4yeHbl HOBbIe MaTtepuaibl Si-V, Si- Cr u Si-Mn, npuHagjexaliue K Kjiaccy pa3oaBiieH-
HBIX MAarHUTHBIX ITOJIYIIPOBOIHUKOB.

KmoueBbie cioBa: KpeMHWI, UMIUIAHTALIMS, BaHAgWi, XpOM, MapraHel, JaBJIeHWE, OTXKWI,
CIIUHTPOHUKA.
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TEXHOJNOIA BUPOBHNUTBA CEHCOPIB

SENSORS PRODUCTION TECHNOLOGIES

YIK 621.382.049.77.002

POPMUPOBAHUME N OBPABOTKA NHIMEBBIX CTOJIBOB
J1JI1 CBOPKU MATPUYHBIX ®OTOINPUEMHBIX YCTPOVICTB
METOOM ITIEPEBEPHYTOI'O KPUCTAJLUIA

A. I’ Ilayauwm, A. M. buxmawoes, H. b. Ky3smun,
U. I Kocyauna, A. P. Hoéoceno6

Huctutyt ¢pusnku noaymnpoogHukos CO PAH, 630090, . HoBocubupck, mp. JlaBpeHTheBa, 13,
ten.:+7(383)330-88-07, dakc: +7(383) 333-27-71. e-mail: paulish@thermo.isp.nsc.ru

AHHOTAIMA

®OPMHNPOBAHUE 1 OBPABOTKA NHIUEBBIX CTOJIBOB AJI1 CBOPKHA MATPUYHbBIX
@®OTOITPMEMHBIX YCTPOMCTB METOJIOM ITEPEBEPHYTOI'O KPUCTAJLJIA

A. I Ilayauwm, A. M. bukmawos, H. b. Kyzemun, . I. Kocyauna, A. P. Hoeoceaoé

B pabote nccienoBaHbl CBOMCTBA MHAMEBBIX CTOJI00B, UCIIOJIb3YEMbIX 1J151 COOPKM TMOPUIHBIX
MaTpUUHBIX (poTorpueMHbIX ycTpoiictB (M®PITY) MK-mmanaszona Ha ocHoBe InAs, CdHgTe u
KpeMHureBoro Kommyraropa. [lokazaHo, YTO MHAMEBbIE CTOI0bI, U3TOTOBJIEHHbIEC BAKYYMHbBIM Ha-
MBUICHUEM U TToCenyIoliel (poTommTorpadueii, coaepkar ITOBEPXHOCTHEIN CII0M 00JIee JKeCTKUH,
yeM 00beMHbI MHAWK. JlaHHBIA cloi 00JagaeT HU3KUMU are3UMOHHBIMUA CBOMCTBAMU U IIpe-
MSTCTBYET XOJIOMHOM CBapKe MHIMEBBLIX CTOJIOOB ITpu coopke MPITY. Pa3paboraHHbIe B JaHHOI
paboTe MEeTOIbI MPELM3UMOHHOTO YAAJIEHUS MOBEPXHOCTHOTO CJIOS TO3BOJIMIIN 00JIee YeM Ha I10-
PSIOK YBEJIMUMUTD CUITY are3Ur CTOJIOOB 1, TEM CAMbIM, YBEIMIUTD HaIeKHOCTh (POTOIIPHEMHOTO
YCTPOMCTBA.

KmoueBble cioBa: MHAMEBBIN CTOMO, aare3us, METOJ MEePEBEPHYTOr0 KpHCTala, MaTPUIHOE
¢oronpuemHoe yctpoiictBo, MK neTekTophl.

AHoTauig

®OPMYBAHHA TA OBPOBKA IHAIEBUX CTOBIIIB /11 3BIPK1 MATPUYHUX
@®OTONMPUMOMHUX IMPUCTPOIB METOJIOM ITEPEBEPHEHOI'O KPUCTAJIA

A. I Ilayaim, A. M. bixmawoe, H. b. Ky3emin, I. I. Kocyaina, A. P. Hogocbo.106

Y poborti gocigkeHi BIaCTUBOCTI iHAIEBUX CTOBMIB, 110 BUKOPUCTOBYIOThCS IJIs1 30ipKU Ti0-
PUIHUX MaTPUYHUX (poTorpuitoMHux npuctpoiB [Y-nmianazony Ha ocHoBi InAs, CdHgTe i kpe-
MHi€BOro komyrtaropa. ITokazaHo, 110 iHIi€Bi CTOBIM, BUTOTOBJI€HI BAKYYMHUM HAIWJICHHSIM i
HACTYITHOIO (oToiTorpadicro, MiCTATh OUIBII TBEPAMIA MOBEPXHEBUI IIap, HiXK 00'€MHMIA iHIIA.
JaHuii 1ap Ma€ HU3bKi aare3iiiHi BIaCTUBOCTI i TePEIIKOIKAE XOJIOAHOMY 3BapIOBaHHIO iHAiEBUX
CTOBMIB IpU 30ip1li MaTpUUHUX (poTONMPUIHOMHUX TIPUCTPOiB. Po3pobiieHi B naHiit poboTi MeTo-

© A. I ITaymum, A. M. bukramos, H. b. Ky3semun, W. I. Kocynuna, A. P. HoBocenos, 2007
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A IPEU3iIHOTO BUAAJIEHHS TOBEPXHEBOTO APy AJO3BOJIVIIM OiTBII HiX Ha MTOPSIOK 301TbIIUTH
CMJTy aare3ii CTOBIIIB i, TUM CaMUM, 301IbIINTY HaAiAHICTh (DOTOMPUIAOMHOTO ITPUCTPOIO.

KnrouoBi ciioBa: iHmieBuii CTOBI, aaresis, MeTO IIepEBEePHEHOTO KpHUcTaja, MaTpUIHMUI (poTO-
npuiioMHu puctpiii, I4Y — gerexkTopu.

Abstract

INDIUM BUMPS SHAPING AND TREATMENT FOR MATRIX PHOTODETECTOR
ASSEMBLY BY FLIP CHIP TECHNOLOGY

A. G. Paulish, A. M. Biktashov, N. B. Kuzmin, I. G. Kosulina, A. R. Novoselov

Indium bumps properties for flip chip assembly of CdHgTe and InAs infrared detector arrays and
silicon multiplexer have been investigated. It is shown that the indium bumps fabricated by a vacuum
indium deposition and a photolithography, contain a surface layer more rigid in comparison with the
bulk indium and having a poor adhesive ability. This layer prevents bumps from the good adhesive
contact during assembly and leads to bumps disconnection under a temperature cycling because of
the difference in the thermal-expansion coefficients of the infrared detector material and the sili-
con multiplexer. Designed in this work method of precise removal this layer and subsequent reflow
increase the adhesion strength between indium bumps more than order and, thereby, increase the
hybrid detector reliability.

Keywords: flip chip, indium bump, adhesive, IR focal plane array, hybridization, IR detectors.
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Nitride-Based MIS-Like Photodiodes With
Semiinsulating Mg-Doped GaN Cap Layers

Chang, S.J. Yu, C.L. Chuang, R.W. Chang, P.C. Lin,
Y.C. Jhan, Y.W. Chen, C.H.

On page(s): 1043- 1044

Abstract

Nitride-based metal—insulator—semiconductor (MIS)-
like photodiodes (PDs) with in situ grown 30-nm-thick
unactivated semiinsulating Mg-doped GaN cap layers
were fabricated. The authors found that the reverse leak-
age current of the aforementioned PD was comparably
much smaller than that of conventional PD without
the semiinsulating layer due to the facts that inserting a
semiinsulating layer would result in a thicker and higher
potential barrier, and also less amounts of interface states
introduced. To sum up, it was determined that the ben-
efits of incorporating a semiinsulating Mg-doped cap
layer into the PD would encompass a larger photocur-
rent-to-dark-current contrast ratio and larger ultravio-
let-to-visible rejection ratio.

Differential Compassing Helps Human—Robot Teams
Navigate in Magnetically Disturbed Environments
Genovese, V. Sabatini, A.M.

On page(s): 1045- 1046

Abstract

In this paper, the authors describe a sensing method,
called differential compassing, which can be applied to
pursue leader/follower behaviors in the field of service
robotics. Differential compassing is applied to integrate
proximity/range sensing in robot systems, the operation
of which can involve a hands-free interaction mode,
where the robot (the follower) reacts to the movements
of a walking user (the leader), so as to maintain close
proximity to him. Differential compassing exploits two
compasses, one of them on the leader and the other one
on the follower. The simple idea behind this approach is
that, if a magnetic disturbance affect the two compasses,
one compass will be more influenced than the other, but
heading errors may have similar magnitude.

66

Nano Chemical Sensors With Polymer-Coated Carbon
Nanotubes
Li, J. Lu, Y. Meyyappan, M.

On page(s): 1047- 1051

Abstract

A simple sensor platform consisting of an interdigitated
electrode (IDE) pattern has been fabricated for sensing
gas and organic vapors. Purified single-walled carbon
nanotubes (SWNT5s) in the form of a network laid on the
IDE by solution casting serve as the sensor material. The
electrical conductivity of the SWNT network changes
reproducibly upon exposure to various gases and vapors.
Selectivity to specific gases, for example, chlorine and
hydrochloric acid vapor, is demonstrated by coating the
SWNTs with polymers such as chlorosulfonated polyeth-
ylene and hydroxypropyl cellulose.

Antibody Immobilization on Functional Monolayers
Using a Quartz Crystal Microbalance

Aizawa, H. Gokita, Y. Park, J. — W. Yoshimi, Y.
Kurosawa, S.

On page(s): 1052- 1056

Abstract

This paper evaluated immobilization of anti-C-reactive
protein (CRP) monoclonal antibody on a quartz crystal
microbalance (QCM) when 2-aminoethanethiol (AET),
4,4'-dithiodibutyric acid (DDA), and 11-mercaptounde-
canoic acid (MUA) were deposited on the gold surface of
QCM. In all monolayers, anti-CRP antibodies were im-
mobilized such as Langmuir types because it had been
introduced with a corresponding active group. According
to the Langmuir isotherm equation a__, the maximum
immobilized amounts of anti-CRP antibody were 4.27,
2.72, and 3.74 pmol/cm?, respectively. Although the im-
mobilized amount of anti-CRP antibody was highest on
the AET monolayer, the amount of antigen—antibody
binding between the anti-CRP antibody and the CRP
was highest on the MUA monolayer. CRP was detect-
ed from negative to positive levels when the calibration
curve was achieved using MUA monolayer.
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Development of Digital Signal Processor Controlled
Quantum Cascade Laser Based Trace Gas Sensor
Technology

So, S.G. Wysocki, G. Frantz, J.P. Tittel, EK.

On page(s): 1057- 1067

Abstract

This paper reports the design and integration of a cus-
tom digital-signal-processor (DSP) system into a pulsed
quantum-cascade-laser (QCL)-based trace gas sensor
to improve its portability, robustness, and operating per-
formance. Specifically, this paper describes the imple-
mentation of a custom prototype DSP data acquisition
and system controller based on the Texas Instruments
TMS320F2812 for embedded control and processing. In
addition, the sensor incorporates oversampling by taking
advantage of the high-speed conversion capabilities of an
analog-to-digital converter, which is embedded within
the DSP. A carbon monoxide sensor, employing a ther-
moelectrically cooled, pulsed 4.6-um distributed feed-
back QCL as a mid-infrared radiation source, is used to
evaluate the performance characteristics of such a DSP
controlled spectroscopic gas sensor.

Biomass Monitoring Using Acoustic Spectroscopy
Lindgren, T. Hamp, S.

On page(s): 1068- 1075

Abstract

A sensor for measuring the concentration of microor-
ganisms using acoustic spectroscopy in the audible fre-
quency range was evaluated. Tests were made on a mo-
noculture of Escherichia coli in pilot plant scale and on
active biological sludge from two municipal water purifi-
cation plants. The evaluation of acoustic spectra resulted
in the conclusion that the sensor is useful for online cell
density measuring and for the detection of morphologi-
cal changes in monocultures but not for use on active
biological sludge. For this purpose, a data analytical
method, i.e., fingerprint analysis of collected data, might
be of use.

Terahertz-Regime Attenuation Signatures in Bacillus
subtilis and a Model Based on Surface Polariton Effects
Brown, E.R. Khromova, T.B. Globus, T. Woolard, D.L.
Jensen, J.O. Majewski, A.

On page(s): 1076- 1083

Abstract

A summary is provided for terahertz attenuation signa-
tures measured in spore-laden samples of Bacillus sub-
tilis in three different forms: 1) concentrated powder; 2)
dilute powder; and 3) aerosol. In addition to a surpris-
ing spectral narrowness, some signatures also display an

increase in peak signature strength (per spore) with di-
lution of the sample. A model is constructed to explain
this phenomenology based on the presence of optical
phonons and electromagnetic interaction with the spore
wall. Specifically, the spheroidal Bacillus spores admit
surface modes that interact with radiation via polariton-
ic coupling and are underdamped if isolated from each
other through a dilution or aerosol levitation. Hence, the
results defy longstanding assumptions that the biomo-
lecular-related terahertz vibrations are necessarily over-
damped and have immeasurably weak attenuation.

Microelectrodes on a Silicon Chip for Label-Free
Capacitive DNA Sensing

Guiducci, C. Stagni, C. Fischetti, A. Mastromatteo, U.
Benini, L. Riccoricco, B.

On page(s): 1084- 1093

Abstract

This paper presents the experimental characterization of
two-terminal microfabricated capacitors for microarrays
with an electrical sensing of label-free deoxyribonucleic
acid (DNA). So far, such a concept has been demon-
strated only in experimental setups featuring dimensions
much larger than those typical of microfabrication.
Therefore, this paper investigates: 1) the compatibility
of the silicon microelectronic processes with biological
functionalization procedures; 2) the effects of parasitics
when electrodes have realistic dimensions; 3) measure-
ment stability and reproducibility; and 4) the possibil-
ity of a fully integrated stand-alone device. The obtained
results clearly indicate that two-terminal capacitive sens-
ing with fully integrated electronics represents a viable
technology for a DNA label-free detection/recognition.

Micropreconcentrator for Enhanced Trace Detection of
Explosives and Chemical Agents

Voiculescu, 1. Mcgill, R.A. Zaghloul, M.E. Mott, D.
Stepnowski, J. Stepnowski, S. Summers, H. Nguyen, V.
Ross, S. Walsh, K. Martin, M.

On page(s): 1094- 1104

Abstract

The design, fabrication, and testing of a sorbent-coat-
ed microfabricated preconcentrator device in comple-
mentary metal—oxide—semiconductor is presented. As
a sorbent-coated device, the preconcentrator is used to
collect, concentrate, and deliver analyte sampled from
air for analysis with a detector. The preconcentrator in
this paper is based on a perforated flowthrough micro-
hotplate structure that is coated with a sorbent layer to
maximize vapor trapping efficiency. The coating sorbs
the analytes of interest during the collection phase at
ambient temperatures. A thermal desorption cycle is

67
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then used to rapidly heat the preconcentrator to 180°C in
40 ms to release a concentrated wave of analyte. A finite-
volume method was used to simulate the temperature
distribution on a microhotplate and to model the time
to reach the steady-state temperature. The experimen-
tal electrical measurements of the device were found to
be in good agreement with the predicted values obtained
using the finite-volume method. The preconcentrator
device was demonstrated by interfacing to the front end
of a handheld chemical agent detector and a handheld
trace explosives detector. The preliminary results showed
signal enhancement for the detection of the nerve agent
simulant dimethylmethylphosphonate and the explosive
2,4,6-trinitrotoluene.

Microcontroller-Based Wireless Recording Unit for
Neurodynamic Studies in Saltwater

Chestek, C.A. Samsukha, P. Tabib-Azar, M. Harrison,
R.R. Chiel, H.J. Garverick, S.L.

On page(s): 1105- 1114

Abstract

This paper presents the design of a biocompatible im-
plantable neural-recording unit for Aplysia californica,
which is a common sea slug. Low-voltage extracellular
neural signals (< 250 pV) are recorded using a high-
performance low-power low-noise preamplifier that is
packaged with programmable digital data acquisition
and control, and frequency-shift keying (FSK) telem-
etry that provides 5-kb/s wireless neural data through 18
cm of saltwater. The telemetry utilizes an 8-cm electric-
dipole antenna matched to 50Q by exposing the ends of
the antenna to the saltwater. A custom 27-MHz receiver
has been developed using commercially available 1Cs. A
clock data recovery algorithm is implemented in a mi-
crocontroller to synchronize the received data. A 3-V
lithium-ion battery (160 mAh) allows 16 h of recording.
Neural data obtained using extracellular nerve electrodes
and a wired interface to this unit exhibit a 2.5-mV-rms
noise, which is comparable to a commercial neural-re-
cording equipment. Neural data were also collected
through the wireless link, demonstrating the feasibility of
low-power transmission through saltwater.

A Study of Hydrogen Sensing Performance of Pt—GaN
Schottky Diodes

Ali, M. Cimalla, V. Lebedeyv, V. Tilak, V. Sandvik, PM.
Merfeld, D.W. Ambacher, O.

On page(s): 1115- 1119

Abstract

The performance of hydrogen-gas detectors based on
Pt—GaN Schottky diodes with 24-nm-thick Pt contact
was investigated. Current—voltage (/—V) Characteristics
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were measured in two ambients (e.g., synthetic air (20%
O, in N,) and 1-vol.% H, in synthetic air) at different
temperatures. The forward current of the diodes is found
to increase significantly upon introduction of H, into
the synthetic air ambient. Analysis of the /—V charac-
teristics as a function of temperature demonstrated that
the observed current increase is due to a decrease in the
effective barrier height (BH) through a decrease in the
Pt work function upon absorption of hydrogen. The de-
crease in the BH was measured as high as 30 and 152
meV at 25°C and at 280°C, respectively, upon introduc-
tion of H, into the ambient. The changes in the BH were
completely reversible upon restoration of the synthetic
air ambient. The sensitivity to the hydrogen gas was in-
vestigated in dependence on the operating temperature
for 1-vol.% hydrogen in synthetic air. The changes in the
forward bias at a constant current density of 3.2 A/cm?
was 90 and 330 mV at 25°C and at 310°C, respectively,
upon introduction of 1-vol.% H, into the ambient. Ad-
ditionally, a significant increase in the sensitivity and a
decrease in the response and recovery times have been
observed after increasing the operating temperature up
to ~310 °C.

Investigation of Permeation Tubes for Temperature-
Compensated Gas-Sensor Calibrators

Neri, G. Bonavita, A. Rizzo, G. Micali, G. Donato, N.
Ipsale, S.

On page(s): 1120- 1125

Abstract

Ethanol permeation tubes have been proposed for a pos-
sible use in temperature-compensated gas-sensor cali-
brators. Two commercial tubes with a different geometric
configuration of the polymeric membrane (wafer- and
EL-type) have been tested. First, their permeation char-
acteristics have been evaluated and, subsequently, their
performances tested in an apparatus simulating pro-
grammed temperature cycles. Both tubes have shown a
linear permeation rate in the range of temperature in-
vestigated and a low permeation temperature coefficient,
with the EL-type tube showing also a very fast response
to temperature variation. The integration of this latter
tube with a flow-compensation controller has lead to
the realization of a temperature-compensated calibrator
device, allowing to maintain the ethanol concentration
constant at the calibrator outlet by simply modulating the
carrier flow through the permeation tube to compensate
the temperature fluctuation. Results obtained in the gen-
eration of calibrated gas-phase ethanol concentrations,
in the range from 1 to 500 ppm, suggest a promising use
of these temperature-compensated permeation tubes as
calibrators in portable gas-sensor devices.
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Integrated Heat-Flux Sensors for Harsh Environments
Using Thermal-Spray Technology

Theophilou, T.S. Longtin, J.P. Sampath, S. Tankiewicz,
S. Gambino, R.J.

On page(s): 1126- 1133

Abstract

Heat-flux sensors are widely used in thermal and heat-
transfer engineering applications. Commercial heat-flux
sensors currently available for harsh environments, how-
ever, remain limited due to complications in positioning/
attaching the sensor onto the component, the inability
to operate at high temperatures, and potentially alter-
ing or degrading the engineering device by the physical
presence of the sensor. In this paper, heat-flux sensors
have been fabricated for the first time entirely by using
a thermal-spray technology. The sensors are fabricated
directly onto engineering surfaces and consist of five to
seven thermocouples arranged electrically in series and
thermally in parallel, such that the heat flux is measured
normal to the surface, on which the sensor resides. De-
vices are tested under both steady-state and transient
conditions at temperatures up to 100°C. They exhibit
a very good linearity between the heat flux and voltage
output. Analytical modeling of the steady-state and tran-
sient responses is also presented and compared to ex-
perimental results. If successful, thermal-spray heat-flux
sensors could represent a significant enabling technology
for heat-flux sensing at high temperatures, in harsh envi-
ronments, and in embedded sensor applications.

Development of Ultrasonic Sensors for Operation in a
Heavy Liquid Metal

Kazys, R. Voleisis, A. Sliteris, R. Voleisiene, B.
Mazeika, L. Kupschus, P.H. Abderrahim, H.A.

On page(s): 1134- 1143

Abstract

This paper is devoted to the development of high tem-
perature, y, and neutron radiation resistant ultrasonic
sensors that must operate continuously in a liquid Pb/Bi
alloy up to a temperature of 450°C. The main problems
are acoustic coupling of a piezoelectric element to a pro-
tector and wetting of the sensor by a heavy liquid metal.
The piezoelement was attached to the sensor body by a
gold to gold diffusion bonding process, monitored ultra-
sonically. Long-lasting wetting of the active surface of
the sensors was achieved by coating the front face with
a protective diamond-like carbon (DLC) layer. Due to
the high radiation, only a limited number of materials
could be used in the sensor design. The best perform-
ance was obtained using bismuth titanate piezoelectric
elements, which showed no noticeable changes of pulse
responses and transfer coefficients during irradiation
and high-temperature tests. The housing of the sensors is

made of stainless steel AISI 316 and is laser welded, and
a high-temperature &J1-mm 15-m-long mineral cable is
used. The ultrasonic velocity in the liquid Pb/Bi in the
temperature range 160°C — 460°C was measured using
developed sensors, and the signal losses at various dis-
tances up to 0.8 m were evaluated.

Modal Coupling in Micromechanical Vibratory Rate
Gyroscopes

Phani, A.S. Seshia, A.A. Palaniapan, M. Howe, R.T.
Yasaitis, J.

On page(s): 1144- 1152

Abstract

The authors present modeling approaches to describe
the coupling of modes in a resonant vibratory rate gyro-
scope. Modal coupling due to off-diagonal stiffness and
damping terms is considered. Three analytical modeling
approaches are presented in the context of a z-axis mi-
cromechanical vibratory rate gyroscope fabricated in an
integrated polysilicon surface-micromachining proc-
ess. The first approach is based on frequency-response
analysis of the gyroscope output. The second approach
takes the route of state-space-based system identifica-
tion to identify the modal-coupling parameters. A third
approach based on measured vibration data identifies the
coupling parameters due to stiffness and damping. These
three methods are then applied to predict the extent of
displacement and force coupling between the drive and
the sense axes of an existing device as a function of vary-
ing degrees of matching between the resonant frequen-
cies associated with the drive and the sense modes. Ex-
perimental data show that as the resonant frequencies of
the drive and sense modes are brought closer together,
an improvement in overall resolution and scale factor
of the device is obtained at the expense of an enhanced
coupling of forces to displacements between the two axes
and the onset of instability for an open-loop sensing im-
plementation.

Capacitance Sensors for Void-Fraction Measurements
and Flow-Pattern Identification in Air—Qil Two-Phase
Flow

Ahmed, H.

On page(s): 1153- 1163

Abstract

The design methodology of capacitance sensors for
void-fraction measurement in adiabatic two-phase flow
systems is presented in this paper. The effect of design
parameters on the capacitance output has been theo-
retically and experimentally investigated for two types of
sensor configurations: concave and ring types. Experi-
ments were performed using air—oil two-phase flow to
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determine the signal-to-noise ratio, sensitivity, and time
response of the capacitance sensors. The results show
that the ring-type sensors are more sensitive to the void-
fraction signal than the concave type for the same spatial
resolution. The predictions from the theoretical model
for the ring-type sensors are in better agreement with
the experimental results than for the concave type. The
mean value, time trace, power spectral density (PSD),
and the probability density function (PDF) of the void-
fraction signal from the capacitance sensors are used to
objectively identify the flow pattern. The method was
validated using high-speed video images of the flow and
comparing the results to those from the signal analysis.

175°C Silicon-Based Hybrid Charge Amplifier for 175°C
and 100-mV/G Miniature Piezoelectric Accelerometer
Levinzon, EA.

On page(s): 1164- 1169

Abstract

High-temperature hybrid miniature silicon-based charge
amplifier has been designed, fabricated, and tested. The
charge gain Gq ~ 30 mV/pC * 1 dB at the reference fre-
quency of 100 Hz. Frequency response deviationis+1 dB
at frequency range from about 0.5 Hz to about 10 kHz
over the temperature range from -55°C to 175 °C. The
maximum change in gain is +5% over that temperature
range. The maximum output signal is 5 V peak at volt-
age supply of +24 V. The charge amplifier compromises
standard components, and it is built on the ceramic disk
substrate with a diameter of about 8§ mm. This circuit
made possible the development of the industry's first 100-
mV/G miniature (cube with side of 14 mm), lightweight
(12.5 g), low-cost, and low-noise piezoelectric triaxial
accelerometer with integral silicon-based electronics
having operating temperature from -55°C to 175°C. In
the long-term active (with power supply) test, the circuit
and the accelerometer operated at temperature of 175°C
for 1000 h without any signs of degradation.

Contact-Type Vibration Sensors Using Curved Clamped
PVDF Film
Toda, M. Thompson, M.L.

On page(s): 1170- 1177

Abstract

This paper describes a new type of contact vibration sen-
sor made by bonding a piezoelectric polyvinylidene fluo-
ride (PVDF) film to a curved frame structure. The con-
cave surface of the film is bonded to a rubber piece having
a front contact face. Vibration is transmitted from this
face through the rubber to the surface of the PVDF film.
Pressure normal to the surface of the film is converted to
circumferential strain, and an electric field is induced by

70

the piezoelectric effect. The frequency response of the
device was measured using an accelerometer mounted
between the rubber face and a rigid vibration exciter plate.
Sensitivity (voltage per unit displacement) was deduced
from the device output and measured acceleration. The
sensitivity was flat from 16 Hz to 3 kHz, peaking at 6 kHz
due to a structural resonance. A contact vibration sensor
theory has been developed, which accounts for the ef-
fect of the radiation medium. It has been found that the
imaginary part of the radiation impedance has an effect
equivalent to the addition of mass to the curved PVDF
film structure, which reduces the resonance frequency
by about one order. Calculations predicting perform-
ance against human tissue (stethoscope or contact mi-
crophone) show results similar to data measured against
the metal vibrator. This implies that an accelerometer
can be used for calibrating a stethoscope or contact mi-
crophone. The observed arterial pulse waveform from the
new PVDF sensor showed more low-frequency content
than a conventional electronic stethoscope.

Palladium and Metal-Free Phthalocyanine Bilayer
Structures for Hydrogen Detection in the SAW Sensor
System Based on Interaction Speed

Jakubik, W.P. Urbanczykurbanczyk, M.W. Maciak, E.

On page(s): 1178- 1185

Abstract

Bilayer structures with various thicknesses of metal-free
phthalocyanine (H,Pc) (~80, ~120, and ~160 nm) but
the same thickness of palladium (Pd) (~20 nm), have
been studied for hydrogen gas-sensing application at
temperatures of ~30°C and ~50°C with a method based
on interaction speed. The structures were fabricated in
two different vacuum deposition processes (first the H,Pc
film and than the Pd) onto an LiNbO, Y- cut Z-propa-
gating substrate for the surface acoustic wave (SAW)
method and additionally (in these same technological
processes) onto a glass substrate with a planar micro-
electrode array for the simultaneous monitoring of the
structure planar resistance. A very good correlation has
been observed between these two methods (frequency
changes for the SAW method coincide with the decrease
of the bilayer structure resistance), especially for higher
hydrogen concentrations. Although simultaneous meas-
urements were not always feasible (too great resistance
in the samples for the structure with the thinnest H,Pc),
they can provide information about the acoustoelectric
interactions between SAW and charge carriers in the bi-
layer structure. The interaction speed method is based
on the great variance in interaction speeds at various
hydrogen concentrations (from 2.5% to 4% in synthetic
dry air), even though the amplitude signal reaches almost
the same frequency level. For a particular chosen initial
interaction time interval, a distinct interaction speed can
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be distinguished with great resolution (from 7.5 Hz/s for
2.5% H, in air to 29.1 Hz/s for 4% for the structure with
160-nm H,Pc and 20-nm Pd). These initial interaction
fragments are linear versus time for the investigated me-
dium hydrogen concentrations in synthetic dry air. In the
case of the investigated bilayer structures, the interaction
speed is higher for the structure with the thinnest H,Pc
film (~80 nm).

Output Properties of Zero-Speed Sensors Using FeCoV
Wire and NiFe/CoFe Multilayer Thin Film
Takemura, Y. Yamada, T.

On page(s): 1186- 1190

Abstract

Output properties of magnetic sensors generating pulse
voltages are described. The sensors principally consisted
of double magnetic layers with different coercive forces.
Both of thin-film-based material and wire-based mate-
rial were used for the double layers. When the magneti-
zation of one of the layers was switched by an external
magnetic field, a pulse voltage was induced in a pickup-
coil wound around the materials. The magnetic sensor
using a twisted FeCoV wire, the conventional material
for the Wiegand effect, had the disadvantage of the asym-
metric output voltage generated by the alternative mag-
netic field. It was found that a magnetic wire, whose ends
were slightly etched, exhibited symmetric output voltage.
The sensor element consisting of a patterned NiFe/CoFe
multilayer thin film was also studied. Constant output
voltage was obtained from this thin-film sensor using an
excitation magnetic field at frequencies down to 0.1 Hz.

Directivity of the Magnetostrictive Fiber-Optic
Interferometric Transducers
Shi, C. Chen, J. Li, X. Ye, A. Zhou, J.

On page(s): 1191- 1194

Abstract

Directivity in magnetostrictive fiber-optic interferomet-
ric transducers was analyzed. Comparison was carried
out theoretically and experimentally on cylindrical and
racetrack transducers, and expressions were presented.
The results show that the racetrack transducer has bet-
ter performance both in sensitivity and directivity for it
has a length of magnetostrictive strip in parallel to the
measured field.

Uncooled Infrared Detector Using a Thin InAsSb Layer
Acting as a Gate on a GaAs Field-Effect Transistor
Paltiel, Y. Sher, A. Raizman, A. Majer, D. Arbel, A.
Feingold, A. Levy, J. Naaman, R.

On page(s): 1195- 1199

Abstract

The demand for high-quality low-cost uncooled infrared
(IR) photodetectors have significantly increased in re-
cent years. In this paper, a novel concept of utilizing In-
AsSb as a midwave IR uncooled detector is introduced.
According to the approach used in this paper, the InAsSb
detection layer acts as gate over a GaAs field-effect tran-
sistor (FET). IR light is absorbed in the detection layer
and changes the surface potential of the transistor. The
current in the transistor, which is very sensitive to those
changes, should yield a sensitive detector. The same con-
cept can be generalized to other adsorbents that absorb
light at the various range of the spectrum. The advantage
of using the mature technology of GaAs for achieving a
low-cost efficient uncooled IR detector is clear. The ex-
perimental results presented here, using InAsSb as the
absorbing layer, serve as a proof of the general concept.

A New Spatiotemporal CMOS Imager With Analog
Accumulation Capability for Nanosecond Low-Power
Pulse Detections

Morel, E Le Normand, J.P. Zint, C. Uhring, W. Hu, Y.
Mathiot, D.

On page(s): 1200- 1208

Abstract

High-speed cameras use the interesting performances of
CMOS imagers that offer advantages in on-chip func-
tionalities, system power reduction, cost, and mini-
aturization. The FAst MOS Imager (FAMOSI) project
consists in reproducing the streak camera functionality
with a CMOS imager. In this paper, a new imager called
FAMOSI 2, which implements an electronic shutter and
analog accumulation capabilities inside the pixel, is pre-
sented. With this kind of pixel and the new architecture
for controlling the integration, FAMOSI 2 can work in
repetitive mode for low light power and in single shot
mode for higher light power. This repetitive mode uti-
lizes an analog accumulation to improve the sensitivity of
the system with a standard n-well/p_, photodiode. The
characterization has been realized in single shot mode
to optimize the accumulation mode. The prototype has
been fabricated in the Austriamicrosystems 0.35-pm
CMOS process. The chip is composed of 64 columnsx64
rows of pixels. The pixels have a size of 20pum x 20um
and a fill factor of 47%.
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A 3-D-Stack Organic Sheet-Type Scanner with Double-
Wordline and Double-Bitline Structure

Kawaguchi, H. Iba, S. Kato, Y. Sekitani, T. Someya, T.
Sakurai, T.

On page(s): 1209- 1217

Abstract

This paper describes a sheet-type scanner and its circuits.
The three-dimensional-stacked sheets comprise of two
organic-transistor sheets and one organic-photodiode
sheet, which enable double-wordline and double-bitline
structure. The operation was compared with the conven-
tional single-wordline and single-bitline scheme, and
confirmed by measurement. The double-wordline and
double-bitline structure reduces the line delay and power
by a factor of five and seven, respectively. A new dynamic
decoder reduces active leakage current, to which the cut-
and-paste customization can be applied.

Planar Waveguides for Fluorescence-Based Biosensing:
Optimization and Analysis
Bernini, R. Cennamo, N. Minardo, A. Zeni, L.

On page(s): 1218- 1226

Abstract

Optimization of planar waveguides for fluorescence bio-
sensing is presented in this paper. In particular, the au-
thors show that optical (refractive index) and geometrical
parameters have a strong influence on the efficiency of
excitation and collection of fluorescent signals. Numeri-
cal analyses show that a single-mode slab waveguide, op-
erating at its fundamental transverse magnetic mode and
near its cutoff point, results in an efficient fluorescence
excitation when employed as evanescent wave biosensor.
A high-refractive index contrast is demonstrated to be
the key parameter for an efficient fluorescence collec-
tion. Other geometries that are an alternative to the clas-
sical slab waveguide may result in an improvement of the
fluorescence excitation and collection efficiencies.

Spectroscopic Sensing Via Dual-CladOptical Fiber
Hagen, C.L. Schmidt, J.R. Sanders, S.T.

On page(s): 1227- 1231

Abstract

Many optical sensors can be simplified and improved
through the use of dual-clad fiber (DCF). Here, the au-
thors highlight two applications related to combustion:
H2O vapor temperature measurements in a gas-turbine
combustor (by direct absorption spectroscopy) and pis-
ton temperature measurements in a reciprocating engine
(by fiber-Bragg-grating thermometry). For both appli-
cations, the DCF conveniently provides a single-mode
light “pitch” and a multimode light “catch” coaxially
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and within a single fiber. Both applications benefit from
the ease of alignment and the access to “tight spaces,”
which comes from sensing through a single fiber port.
In addition, both applications are improved in “bi-di-
rectional” mode: the former with an increased absorp-
tion in a double pass through the engine, and the latter
by monitoring a reflection feature instead of a relatively
weak-transmission feature. The authors discuss potential
designs for DCF-based sensors in detail, including op-
tions for connecting both a light source and detector to
one end of the DCE

Wafer Level Packaging of Micromachined Gas Sensors
Raible, S. Briand, D. Kappler, J. De Rooij, N.E

On page(s): 1232- 1235

Abstract

This paper presents a novel approach to combine wafer
level packaging (WLP) with micromachined hotplate
gas-sensing elements. This concept allows liquid-tight
sealing of gas sensor devices, which protects them dur-
ing production (e.g., wafer dicing) and later in the ap-
plication while still allowing the target gases to reach the
sensing layer. The basis of the WLP is the combination of
a structured Pyrex wafer with a micromachined substrate
wafer. Thereafter, thick-film SnO, layers are deposited
and stabilized before a diffusion membrane is attached,
which seals the wafer stack.

3-D Modeling of Scintillator-Based X-ray Detectors
Da Rocha, J.G.V. Lanceros-Mendez, S.

On page(s): 1236- 1242

Abstract

Over the last years, several prototypes of detectors for dig-
ital radiography have been developed. One of the several
approaches is based on scintillating crystals. Generally,
these prototypes have been developed in a purely experi-
mental basis, with a lack of mathematical and physical
support. In this paper, the authors have performed a sys-
tematic study of the various interactions and processes
essential to the construction of X-ray sensors based on
scintillator crystals. These results are an important help
in the simulation of the performance of the whole sensor
before its construction, which allows a better selection of
the materials, the dimensions, the shapes, and the fabri-
cation processes.
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Study on the Time-Dependent Slow Response of the Tin
Oxide pH Electrode
Tsai, C. — N. Chou, J.C. Sun, T.P. Hsiung, S.K.

On page(s): 1243- 1249

Abstract

It has been known that drift and hysteresis resulted from
the slow response of the pH electrodes. These inherent
drawbacks handicap the application of the pH electrodes.
Thus, the time-dependent slow response of the tin oxide
pH electrode was modeled by mathematical expression.
In this study, the three time-constant model was utilized
to fit the drift behavior of the tin oxide pH electrode. Be-
sides combining with the three time-constant model and
the concept of network analysis, the hysteresis model was
derived. According to the experimental results, the mod-
eled hysteresis width was close to the measured hysteresis
width. The drift behavior and the hysteresis width of the
tin oxide pH electrode were linked by the time-constant
model. In other words, the hysteresis width can be pre-
dicted by the time-constant model of the drift behavior.

Room-Temperature Hydrogen Sensitivity of a MIS-
Structure Based on the Pt/LaF, Interface
Filippov, V.I. Vasiliev, A.A. Moritz, W. Szeponik, J.

On page(s): 1250- 1255

Abstract

An LaF, layer was shown to improve the characteristics
of field-effect gas sensors for room-temperature hydro-
gen monitoring. The Pt/LaF,interface leads to a Nernst-
type response and a detection limit of 10-ppm hydrogen
in atmospheric air. The response time was shown to be
about 110 s and was independent of hydrogen concen-
tration. A method for the stabilization of a long-term
behavior of the sensor was successfully demonstrated.
The mechanism of the sensor's response to hydrogen was
shown to be different from that of the metal/insulator/
semiconductor (MIS)-type sensors.

Electrical Capacitance Tomography—Sensor Models,
Design, Simulations, and Experimental Verification
Alme, K.J. Mylvaganam, S.

On page(s): 1256- 1266

Abstract

This paper summarizes the theory and principles of elec-
trical capacitance tomography (ECT) with focus on il-
luminating the design criteria involved in the radial and
axial dimensions of different electrodes used in ECT
sensors. After addressing the basic principles, the focus
shifts to design and modeling of ECT sensors and cul-
minates in experimental verifications. Different aspects
of ECT sensor design and some principles of image re-

construction are addressed. The concept of capacitance,
which is the property measured, and how this is related
to the field quantities are reviewed. In addition, the rea-
sons for the form and location of guard electrodes are
also given in a pertinent way based on field theoretical
simulations. This perspective is useful for both academia
and industry.

Classifying Surface Roughness With CTFM Ultrasonic
Sensing
Mckerrow, PJ. Kristiansen, B.E.

On page(s): 1267- 1279

Abstract

Roughness is a characteristic of a surface that is a func-
tion of its geometry. Ultrasonic sensing in air provides
range, area, and angle information because the surface
geometry determines the characteristics of the echo.
The authors introduce the “spatial-angle-filter model”
to explain the impact of surface roughness on the echo.
On the basis of this model, they design a set of features
for use in classifying surfaces. The quality of the features
and the classification is measured with the Mahalanobis
distance. The resultant system is able to achieve 99.73%
classification of a set of 12 surfaces using five features.

On-Chip Electrochemical Analysis System Using
Nanoelectrodes and Bioelectronic CMOS Chip
Zhu, X. Ahn, C.H.

On page(s): 1280- 1286

Abstract

An electrochemical microanalysis system for reversible
redox species determination has been presented. This
system consists of a nanoelectrochemical sensor and a
complimentary metal—oxide—semiconductor (CMOS)
chip for sensor signal interfacing and conditioning. The
nanoelectrochemical sensor is an interdigitated array
nanoelectrode fabricated using e-beam lithography and
ultraviolet lithography. The CMOS chip is designed and
fabricated to realize the electrochemical analysis method
of sensing, which is a switch-based method. Using this
switch-based method, the potential dynamics of the
nanoelectrodes is recorded to evaluate the species con-
centration. Experimental results have shown that the de-
tection limit of this microanalysis system on reversible
redox species is in the range of 1—10 nM.
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An Analog VLSI Velocity Sensor System for Depth
Perception
Karri, S.S. Titus, A.H.

On page(s): 1287- 1297

Abstract

The authors present a neuromorphic analog very large
scale integration integrated circuit (IC)-based system
for determining the relative depth of objects in a scene.
This system called the depth through motion parallax
(DTMP) system computes the depth of an object in its
field of view using the DTMP algorithm—an algorithm
that is based on psychophysical studies of vision in hu-
mans. The IC computes the apparent velocity of the ob-
ject from the measured transit times (the time it takes for
the image to move from one pixel to the next) and con-
sumes an average power of less than 2 mW. To compute
the depth of a stationary or moving object, the authors
accelerate the observer using a motion controller and
obtain the apparent acceleration (change in the appar-
ent velocity) rather than just the apparent velocity. The
experimental results demonstrate that the sensor can be
used to provide accurate relative depth information of
the objects based on their apparent accelerations. The
description of a fully self-contained system based on the
prototype DTMP system is also presented.

MEMS Gas-Sensor Array for Monitoring the Perceived
Car-Cabin Air Quality

Blaschke, M. Tille, T. Robertson, P. Mair, S. Weimar,
U. Ulmer, H.

On page(s): 1298- 1308

Abstract

Microelectromechanical-system (MEMS) metal-oxide
gas sensors have reached a mature stage, which makes
mass market applications in the automotive area possi-
ble. In contrast to the already established flap-control
system, which controls the access of (combustion) gases
from outside the vehicle to the car cabin, the system stud-
ied here detects odor events created within the car cabin.
The events under study have been cigarette smoke, fast-
food odor, manure, and bioeffluents (flatulence). As the
reference cannot be a “simple analytical measurement,”
a human test panel for assessing the hedonic impression
on a scale from 0 to 5 is used as reference. The technical
system is a MEMS metal-oxide-sensor array consisting
of three different sensors. The data-evaluation approach
used here is combining the human-sensory data and the
MEMS sensor data. The task is performed by the com-
bination of two independent algorithms, where one is
related to the normalized conductance and the other
to signal variance. Using a combined approach has the
advantage that “false” events are suppressed. After the
algorithm was successfully transferred onto a microcon-
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troller, real-life data were recorded and classified. Sev-
eral practical examples are given in this paper. The over-
all gas-sensor system reaches good accordance with the
human-sensory impression, which is represented by air
quality levels. This enables the design of a demand-con-
trolled ventilation system.

Sheet-Thickness Process Control by Self-Calibrated
Optical and Magnetic Sensing
Tojo, E Hirakawa, S. Toyoda, T. Itoh, M.

On page(s): 1309- 1313

Abstract

Polymer sheets with foamed, multilayered, compounded,
and perforated structures are in great demand for vari-
ous applications, such as liquid-crystal displays, second-
ary cells, and electronic circuit devices. A system with
magnetic and optical sensing is developed to accurately
measure the thickness of polymer sheets during manu-
facturing. Use of a calibration gauge drastically improves
precision of sheet-thickness measurement without the
need for a standard sheet. The calibrated system is shown
to maintain a sheet thickness of 460 um with a precision
of £0.7% during manufacturing of a polyethylene tereph-
thalate sheet 1250 mm in width. The calibration method
does not require any special technical skills of the opera-
tor, which produces consistent and reliable results.

A General-Purpose Online Measurement System for
Resonant BAW Sensors

Schnitzer, R. Reiter, C. Harms, K. — C. Benes, E.
Groschlgroschl, M.

On page(s): 1314- 1322

Abstract

A novel general-purpose online measurement system for
the resonant piezoelectric bulk-acoustic-wave sensors is
presented. The system supports the various sensor types
for the different physical measurands, such as the tem-
perature, humidity, the viscosity, density, and speed of
sound of liquids, and the film thickness. The measure-
ment principle is based on the determination of the locus
of the admittance curves of the respective sensors for one
or several resonances (fundamental and/or overtones).
The measurement results are calculated from the meas-
ured resonance frequencies or quality factors by applying
the appropriate sensor function or calibration data for
each sensor. The system covers sensors with resonance
frequencies ranging from 30 kHz to 30 MHz. Special
electronics have been developed to transform the sensor-
admittance values (real and imaginary parts) to voltage
signals that are acquired by the computer system. The
disturbing effects caused by the capacitance of the sensor
connecting cable are minimized by a special electronic
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circuitry. System performance was tested successfully in
combination with two different types of temperature sen-
sors (30-MHz quartz crystal and 6-MHz GaPO, crystal)
and two different types of viscosity sensors (56-kHz tor-
sional mode and 2.8-MHz thickness-shear-mode quartz
crystals). Edics category: APPL

Utilization of Miniprobes in Modern Endoscopic
Ultrasonography
Cysewska-Sobusiak, A. Skrzywanek, P. Sowier, A.

On page(s): 1323- 1330

Abstract

This paper is devoted to a modern diagnostic method
called the endoscopic ultrasonography (EUS). In many
countries, the diagnostic attributes of the EUS still need
to be more widely spread among physicians and clini-
cal engineers in health-care fields. This method is based
on two-imaging techniques: videoendoscopy and ultra-
sonography (USG), making a possible effective aiding of
diagnostics as well as evaluating possibilities of perform-
ing a radical surgical therapy. Rotating the USG probes
enables acquiring images vertical to an axis for the round
angle area. Small diameters and adequate frequencies of
these miniprobes make it possible for their deep penetra-
tion into such difficult sites as the biliary and pancreatic
ducts. In this paper, the EUS advantages and limitations
are discussed on the basis of several examples of real in-
terventions practiced by the authors. All images reported
in this paper are concerned in using the EUS to assist
the minimally invasive diagnostics and surgery processes
made on the upper parts of the intestinal tract. Real in-
terventions were assisted by the EUS, which were per-
formed with a rotating minihead inserted through the
endoscopic operating channel. Improving a combined
imaging of the operation site allowed evaluating the de-
gree to which the cancer formation has spread beyond
the tract wall and detecting lesions as small as 1 to 3 mm.
Utilization of the EUS has allowed precise diagnostics
without disturbances occurring at the conventional ul-
trasound imaging.

Nanotechnology-Enabled Wireless Sensor Networks:
From a Device Perspective
She, J.P.M. Yeow, J.T.W.

On page(s): 1331- 1339

Abstract

The advancement of wireless communications and inte-
grated circuit technology has enabled the development
of low-cost sensor networks. The sensor networks can
be used for various application areas (disaster recovery,
health, military, homeland security, environment, home,
etc.). For each application area, there are different tech-

nical issues that researchers are currently resolving.
However, many of them are trying to tackle the limita-
tions of this field from a network perspective. Sometimes,
the effectiveness of some proposed approaches must be
complemented by the supports of hardware design. This
article points out the possibilities of overcoming the
same problem set from a device perspective by taking ad-
vantage of the merits of nanotechnologies. At the same
time, open research issues and challenges are identified
to spark new interests and developments in this field.

Passive Telemetric Readout System
Kaiser, S.T.J.

On page(s): 1340- 1345

Abstract

A technique for remote query monitoring of environ-
mental parameters such as pressure, humidity, complex
permittivity, temperature, strain, and gases such as car-
bon dioxide, oxygen, and ammonia is presented. Reso-
nant peak passive telemetry is used for wireless remote
monitoring. The resonance frequency of an inductor—
capacitor sensor circuit changes with the surrounding
environmental parameter, and a detector circuitry, which
employs a loop antenna, is used to remotely identify the
resonance frequency. Mutual coupling between the an-
tenna and the sensor inductor enables wireless monitor-
ing. Various detection techniques available for monitor-
ing the sensor resonance frequency are examined, and a
new method is presented for automated and continuous
wireless detection of sensor resonance frequency. Results
are presented for different sensor resonance frequencies
using various sensor capacitance values. The designed
system can effectively detect sensor resonance frequency
variation in the range of 20 kHz—10 MHz with the high-
est achievable resolution of 0.01 MHz. Sensor resonance
frequency changes that occur faster than 1 s cannot be
detected. The automated continuous wireless remote
sensor platform design provides significant advantage
over past systems, and the entire design is simple, easy
to use, and widely applicable for in vivo, in vitro, and in
situ monitoring.

A Systematic Sensor-Placement Strategy for Enhanced
Defect Detection in Rolling Bearings
Sheng, S. Zhang, L. Gao, R.X.

On page(s): 1346- 1354

Abstract

This paper presents a systematic approach to determin-
ing optimal sensor locations with the goal to improve
data-acquisition quality and the effectiveness in ma-
chine condition monitoring. The presented method
ranks an initial set of candidate sensor locations based
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on their respective effective-independence (EfI) value,
which is a measure for the contribution of each loca-
tion to the measurement data matrix. Through an itera-
tive procedure, locations having relatively low EfI values
are progressively eliminated from the candidate set. The
remaining locations with high EfI values have shown to
be more effective in providing sensing coverage of the
machine component being monitored. The method was
applied to selecting locations for four accelerometers to
monitor a rolling element bearing with a localized de-
fect. Experimental tests have confirmed the effectiveness
of the method in improving sensing quality.

Target Localization Utilizing the Success Rate in
Infrared Pattern Recognition
Petrellis, N. Konofaos, N. Alexiou, G.P.

On page(s): 1355- 1364

Abstract

The architecture of an indoor target localization system
employing a small number of infrared-emitting diodes
and sensors is presented in this paper. The properties
of infrared light and magnetic fields have already been
exploited for position localization in distances of several
centimeters. Ultrasonic waves and laser light can be used
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for longer distance estimation if the system is capable of
accurately measuring the time of flight of the reflected
signals. The proposed approach intends to cover a dis-
tance of several meters without requiring high accuracy
measurements and sensors of increased precision. The
digital infrared patterns that are transmitted from a con-
stant position are recognized by a pair of sensors mounted
on the moving target, with varying success rate depend-
ing on the distance and the angular displacement from
the transmitter. Processing the success rate instead of the
analogue signal intensity requires low-cost digital micro-
controller systems of moderate precision and computa-
tional power. Moreover, longer distances can be covered
since attenuated, noisy, or scrambled patterns are also
important for the position estimation in the proposed
approach. A proper modeling of the pattern recognition
success rate is presented in order to estimate distances of
several meters with an adjustable estimation error. The
use of multiple infrared pattern transmitting devices re-
sults in extension of the area covered and a reduction of
the estimation error due to additional crosschecks that
may be accomplished. The area covered can be increased
by a factor between 20% and 100% depending on the al-
lowed range overlapping of the transmitting devices. The
potential topology of these devices is also discussed and
analyzed. The presented system can be used in several
virtual reality and robotics applications.
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Jlo 60-piuus uaena-xopecnonoenma HAH Yxpainu
B'STYECJJABA MUXAIJIOBNYA ITY3IKOBA

Bimomomy BueHOMY B Tany3i ¢i3uku i dizmy-
HOTO MaTepiaJlo3HAaBCTBA, WICHY-KOPECIIOHICHTY
HAH VYkpainn B'auecnaBy Mwnxaitnosnay Ily3i-
KOBY 14 cepriHst BUnoBHuaoch 60 pokis.

Buiy ocsity 3a dpaxom “pamiodizuka i eaekr-
poHika” B. M. Ily3ikoB 3m00yB Ha pagiodi3nuHo-
My aKkyabTeTi XapKiBChKOTO AepKaBHOTO YHiBEP-
curtery. Y 1970 p. miciis 3aKiHYEeHHSI YHiBEpCUTETY
BiH OyB HalpaBjiieHUl Ha podoty 10 BcecorodHoro
IHCTUTYTY MOHOKPHUCTAJiB, CUAHTUISILIMHUX Ma-
TepialiB i 0COOIMBO YMCTUX XiMIYHUX PEYOBUH (3
1991 p. — Inctutyr moHokpuctanisB HAH Ykpai-
HHU). 3 1Ii€l0 HAyKOBOIO YCTAHOBOIO TIOB'sI3aHa BCS
TBOop4Ya Oiorpadist B'syecnmaBa MuxaiiioBuua, ne
BiH MOAOJIaB LLISIX Bil MOJIOAILIOTO HAayKOBOTO
CHiBpOOITHMKA OO0 AUpeKTopa IHCTUTYTY MOHO-
kpucraniB HAH Ykpainu (2004 p.).

B'stuectaB MuxaiinmoBuy — Bimomuit B YKpai-
Hi Ta 3a KOpIOHOM (paxiBelb B Taly3i TeXHOJOTil
onepXaHHS, (Pi3UUHUX BIIACTUBOCTEH i CTPYKTY-
pu TOHKMX MIiBOK. HuM BcTaHOB/EHI 0COOJIMBO-
CTi CTPYKTYpH, MexaHi3Mu nudysii, JOMIITKOBUIA
CTaH MOHOKPMCTAJIIYHUX TUTIBOK (pepporpaHaTiB.

3'9coBaHi YMOBHM PO3MOBCIOIKEHHSI CITIHOBUX
XBUJIb 1 OXapaKTepM30BaHi MarHiTHi BJaCTUBOCTI
LUX MaTepiajiB [jisl HaABUCOKOYACTOTHOI TEXHi-
k. Hum Takox oOrpyHTOBaHiI HayKOBi OCHOBM
TEXHOJIOTii OCAI>KEHHS aJIMa30MOAiOHMX IUIiBOK i3
cernapoBaHMX 3a MACOK IOHHMX ITy4KiB BYIJIELIO.
3a pe3yJibpraTaMM JOCIIKeHb BU3HAYCHI (Pi3ndHi
MeXaHi3MM TpaHcGOopMallil eJIeKTPOHHOI CTPYKTY-
p¥ ByTJIEII0, YMOBH (Da30BOi i CTPYKTYypHOI cTabi-
JILHOCTi aJIMa30Mo1iOHMUX TLTiBOK.

Ha ocnHoOBi ¢yHmamMeHTaTbHUX ITOCIIIKEHDb i
TEXHOJIOTIYHMX PO3pOOOK, BMKOHAHUX il Kepi-
BHuUTBOM B. M. Ily3ikoBa, CTBOpEHi T€XHOJOTil
OJep>KaHHSI ONNTUYHUX MOHOKPUCTAJIiB MOJIiOIaTiB
BaXXKMX METaJiB Y SIKOCTIi HOBMX aKTMBHMUX Jia3e-
PHUX CepedoBUII Ha e(deKTi BUMYIIEHOTO KOMOi-
HalliifHOTO PO3CilOBaHHS CBiTJIa, MOHOKPUCTAJiB
crnioniyk rpynu A"BV! mis yasepiB 3 mepecTpolo-
BaHOIO YacTOTOIO TeHepallil, MOHOKPMUCTAliB Ha
OCHOBI cardipy mrg macuBHOI onTtuku. CTBOpeHi
HOBI, YHiKaJIbHi 32 CBOIMM CHEKTPOMETPUYHUMU
XapaKTepUCTMKAMM HAIliBIPOBIAHUKOBI MOHO-
KpUCTaIU A1 AeTeKTyBaHHSI raMMa- i peHTIeHiB-
CbKOro BUIIPOMiHIOBaHHS. byja ycmiliHo po3po-
OJieHa 1 BIIPOBaJXXeHa Yy MOCJiAHO-TIPOMUCIIOBE
BHUPOOHUIITBO TEXHOJIOTIST IBUIKICHOTO BUPOIILY-
BaHHSI BeJIMKorabapuTHux MoHokpuctaiaiB KDP
IJI1 BUTOTOBJICHHSI IIOMHOXYBayiB 4YacTOTHU IIO-
TY>XHOTO JIa3epHOIO BUIIPOMIHIOBaHHS. 3aBISIKHU
LM JOCSATHEHHSM [HCTUTYT MOHOKPUCTAJIiB CTaB
IIOBHOIIPAaBHMM YYaCHUKOM BEIMKOMACIITAOHMX
MiXHapOIHUX IPOEKTIiB 3 JIa3ePHOT0 TEPMOSIAEP-
Horo cuHTe3y (CIHIA, Pocis, Kuraii).

OnHUM 3 HaMOITBIIT BUBHAYHUX TBOPUMX JOCS -
THEHb KOJIEKTMBY CII€LiaJiCTiB iHCTUTYTY i Moro
HayKOBOTO KepiBHMKa — B'sdyecimaBa Muwuxaiino-
BMYA ABJISIETHCS PO3BUTOK Ha 0a3i HOBITHIX MaTe-
piajlo3HAaBYMX YSIBJAEHb METOLY TOPM30HTAJIbHO-
HampaBJieHOI KpMCTali3alii [Jisi BUPOILLYBaHHS
BEJIMKOTA0ApUTHUX ONITUYHUX KPUCTAITIB candipy.
Po3pobiiere HOBe MTOKOJIIHHST YCTAHOBOK JIJISI BH-
pOILLYyBaHHSI KpUCTAIiB, OpraHi3oBaHO Halibinbliie
B €BpoITi BUpOOHUIITBO KPUCTAJIIB carndipy, Impo-
JIYKIIisl SIKOTO €KCIOPTYIOThCSI 10 0araThbox KpaiH
cBiTy. Llst podora B 2003 p. BimzHaueHa [epkaB-
HOIO0 TIpeMi€lo YKpaiHu B rajiysi HayKu Ta TEXHIKH.

B. M. IlysikoB — aBtop noHan 160 HayKoBMX
npaib, cepel HUX 3 MoHoTpadii, TpUCBSYeHI ITPo-

77



Sensor Electronics and Microsystem Technologies. 3/2007

OseMaM MaTepiao3HaBCTBA ONTUYHUX MOHOKPU-
crajiB. Mae uucJieHHi aBTOpPCBHKi CBigolITBa Ha
BruHaxonu. Ilim #oro KepiBHULUTBOM 3aXUIIEHO 4
JOKTOPChKHUX AUCepPTallii, BAKOHYETbCS HU3KA ac-
MipaHTChKUX POOIT.

IOBinsIp Bene akTMBHY HAyKOBO-OpraHizaliiiHy
pob6oTy. BiH € onHMM i3 KepiBHUKIB JIep>kaBHOI Ha-
YKOBO-TEXHiUHOI mporpamMu “Po3BUTOK MiKpo- Ta
OMNTOEJIEKTPOHHUX TEXHOJIOTi B YKpaiHi”, Koop-
JUHYE OOCTiIKEHHS iHCTUTYTIB BigmineHHs izu-
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KO-TeXHIYHUX MpobyemM marepiano3zHaBctBa HAH
Vkpainu B ranaysi obsagHaHHSI Ta MaTepialiB JJist
MEIWYHOI TeXHiKW, € BUKOHABYMM JIUPEKTOPOM
MiXHapomHoi "Acollialii 3 pocTy KpUCTaliB", WieH
pelaxkuiifHO1 KoJieTil HayKOBO-TEXHIYHOTIO XXypHa-
ny “Functional Materials”.

Penkoierisi Haloro ypHajay IIMpPO BiTa€
B'siyecmaBa MuxaiiimoBuya 3i ctaBHUM HOBineeMm,
baxxae oMy 300pOB'sT, HACHATW i HOBUX TBOPYMX
yCIixiB!
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BUMOTI'H 10 O®OPMJIEHHS CTATE Y XKYPHAJL.
THOOPMALIA JJIA ABTOPIB.

XKypuan “CencopHa ejekTponika i mikpocuc-
TeMHi TeXHOoJorii” ITyOIiKye cTarTi, KOPOTKi I10-
BiTOMJIEHHSI, TUCTU 10 Pegaxiiii, a TaKOXX KOMEH-
Tapi, MO MIiCTATh pe3yabTaTh QyHIAMESHTAIBHUX
i OpUKJIagHUX OOCiIXeHb, 32 HACTYITHUMU Ha-
MPSIMKaMU:

1. ®@iznyHi, XiMi4YHi Ta iHII SIBUIIA, HA OCHOBI
SIKMX MOXYTb OyTU CTBOPEHi CEHCOPMU.

2. IlpoextyBaHHS i MaTeMaTUIHEe MOJECITIOBAH-
HSI CEHCODIB.

3. Cencopu (i3BMYHUX BEJTUUNH.

4. OnITMYHI, ONTOENIEKTPOHHI i pamialiiiHi ce-
HCODHU.

5. AKyCTOeJIeKTpOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoOrisI BUPOOHMIITBA CEHCOPIB.

10. Cencopm Ta iH(pOpMaliiiHi CHCTEMMU.

11. derpanaist, MeTpoJIoris i cepTudikarlrist ce-
HCODiB.

12. MikpocucreMHi Ta HaHO- TexHoJoril (MST,
LIGA-TexHom0Tis1, aKTIOaTOPH Ta iH.).

KypHan ny0JiKye TakoxX 3aMOBJICHI OIJISIIU 3
aKTyaJIbHUX MUTaHb, 1110 BiAMOBiIaI0Th 1Oro TEMA-
THIli, TOTOYHY iH(hopMallilo — XPOHiKY, MepcoHa-
JIi1, TIJIaTHI peKJIaMHi TTOBiIOMJIEHHSI, OTOJIOLIEHHS
010 KOH(MepeHIIilt.

Marepianu, 1o HaacuialTbesa A0 Penmaxiiii,
MOBUHHI OYTW HaIMCaHi 3 MAaKCUMAaJIbLHOIO SICHIiC-
TIO 1 YiTKIiCTIO BUKJIAQy TEKCTY. ¥ MOJAHOMY PYKO-
MNUCi MOBMHHA OYTU OOIpyHTOBaHaA aKTYyaJlbHiCThb
po3B’s13yBaHoOI 3amadi, ccopMyIbOBaHa MeTa JI0-

CJIiI>KeHHS, MiCTUTHCSI OpUTiHAJIbHA YaCTHUHA i BU-
CHOBKH, 1110 3a0€3Ie4yI0Th PO3YMiHHS CYTi OTpU-
MaHUX PE3yJabTaTiB i X HOBU3HY. ABTOpY MOBUHHI
YHUKATU HEOOIPYHTOBAHOTO BBEIEHHS HOBUX Tep-
MiHiB i By3bKOMPOMiTbHUX XaproHHUX BUCJIOBIB.

Penakuiiss XXypHany nmpocuTh aBTOpPiB MpU Ha-
MpaBJieHi cTaTeil 10 IPYyKY KepyBaTUCS HACTYITHU-
MU TIpaBUIAMMU:

1. Pykonmucu MNOBWUHHI HaaCUIaTUCS B JIBOX
MPUMipHUKAX YKPaiHCbKOIO, POCICHKOIO UM aHT-
JIIAChbKOI0 MOBOIO i CyMpOBOKYBaTUCS (paitnaMu
TEKCTY i MaJIlOHKIiB Ha AuckKeTi. EdekTpoHHa Ko-
Mis1 MoxXe OyTH MpeacTaBlieHa €JIEKTPOHHOIO TOo-
LLITOIO.

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

3. IlpuitHaTHI rpadidHi ¢opMaTu IJISI PUCYH-
kiB: EPS, TIFE, BMP, PCX, WME, MS Word i MS
Graf, JPEG. PucyHku cTBOpeHi 3a IOIIOMOTIOIO0
MPOTrpaMHOro 3abe3neuyeHHs s MaTeMaTUYHUX
i CTAaTUCTUYHUX OOYUCIIeHb, TOBUHHI OyTU Tiepe-
TBOPEHi JO OAHOTIO 3 LIUX (DOPMATiB.

Pykonucu HazcuaaTH 3a aipecoio:
Jlenix fIpocaas Laiu, 3am. ro. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukona, HJ1JI-3, Byx. JIBopsiHCbKa, 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

IIpaBuiaa miiTOTOBKU PYKOIIUCY:

Pykonucu noBuMHHI CyNIpOBOIKYBATUCS:

— oQiUiifHUM JTMCTOM, TiAIMMCAaHUM KepiBHU-
KOM YCTaHOBH, Jie Oys1a BUKoHaHa podora. Lle mpa-
BUJIO HE CTOCYETBLCS POOIT MpeACcTaBICHNUX MixKHa -
POIHUMM IpyIlaMU aBTOPIB;

— JI03BOJIOM JIJISl BiIKpUTOI MyOJiKallii: ekcre-
PTHUM BUCHOBKOM — TiJIbKM JJIsSI aBTOPiB 3 YKpa-
THM.

ABTOpCBHKe npaBo nepexoautb Bugasiito.

TutyabHWiA apKym:

1. PACS i VniBepcanpumii Hecsarkosuit Kon
Knacudikauii (VAK) (mas aBTopiB i3 KpaiH
CHJ/I) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeTbcs

JIeKiJbKa BIIAiIeHUX KOMaMu KomdiB. AKIlo HisKi
KoIu Kiacudikailii He mo3HaudeHi, koa(u) oyne(-
yTb) BU3HaueHo Pepakiiiiinoro Kogeriero.

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

3. IlpizBume (-a) aBrtopa(-iB) (MO IIEHTDY,
wpudt 12pt).

4. Ha3Ba ycraHoBHM, [TOBHA ajapeca, TeJe(oHU i
daxcu, e-mail M1 KOXXHOrO aBTOpa. HIKYE, Ye-
pe3 OUH iHTepBaJl, OKPEMUM PSIKOM (110 LIEHTPY,
wpudt 12pt).

Anotamis: 10 200 ci1iB yKpaiHCHKOIO, aHTJTiHCh-
KO10 i pociiicbkoro MoBamu. Ilepen TekcTtom aHO-
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Talil MOTPiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaax BCiX aBTOPiB.

KmouoBi cioBa: ixHS KiJIbKiCTb He ITOBMHHA
MepeBUIlyBaTU BiCbMOX cCliB. B ocoOauBux Bu-
nagkax MOXXHa BUKOPMCTOBYBATU TEPMiHU 3 IBO-
Ma — 44 TpboMa cyioBaMU. Lli cioBa MOBUHHI OyTH
pO3MillleHi i aHOTalli€l0 i HAalTMCaHi TiEX0 caMOl0
MOBOIO.

TekcT moBUHEH OyTHM HanpyKoBaHMI depe3 1,5
iHTepBaiu, Ha O6inomy nanepi ¢opmaty A4. Ilons:
31iBa — 3cM, crpaBa — 1,5cM, BBepXy i 3HU3Y —
2,5cMm. Ipudt 12pt. ITig3aronoBKH, SKILO BOHU €,
MOBUHHI OYTU HaAPYKOBaHi MPONMUCHUMMU JIiTepa-
MU, XKUPHO.

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

Tabmuui MoBMHHI OyTH IIpeACcTaBJicHi Ha OKpe-
MUX apKyiiax y ¢opMati BillOBiZIHMX TEKCTOBUX
¢dopmariB (ouB. BUllEe), Y4 y GhopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMH iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

Cnucok jirepaTypu TOBMHEH OyTH HaJpyKoBa-
HUit yepe3 1,5 iHTepBanu, 3 JiTepaTypolo, MPOHY-
MEPOBAHOIO B MOPSAKY ii MOSIBU B TEKCTi.

Ilopsimok ogopMIleHHs JiTepaTypu MOBUHEH
BigmoBinatu 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., CeprueHn-
ko A.S., Ontummzanms nugposoii 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 Ha3HayeHWe MpUOpUTeTOB //Tpymbl MexX-
nyHap. KoH®. “JIokalbHble 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. JdocaimkeHHs
onTUyHuX ceHcopiB. — K: 1976. — 37 c. (Ilpemnp.
/AH Yxpainu. IH-1 KibepHeTUKM; 76-76).

8. BacunbeB H.B. OnTuyHi ceHcopu Ha ILIiB-
Kax A B : /luc. kaH.(i3. — mat. Hayk, 05.05.04. —
K.,1993. — 212c.

Ilinnucn A0 pucyHKiB i Ta0MIB TOBUHHI OyTH
HaJApYKOBaHi B PYKOMMKCi 3 ABOMA MpobitaMu mic-
JISl CITUCKY JIiTepaTypu.

BuHoCOK, SIKI1IO MOXJIMBO, OaXkaHO YHUKATHU.

Pucynku OynyTh CKaHOBaHi IJisl LIM(GPOBOIO
BinTBOpeHHs. ToMy OymyTh NMpuUAMATUCS TiIbKU
BUCOKOSIKICHi pUCYHKM.

Hanucu i cuMBOJIM MOBUHHI OYTU HaApyKOBaHi
ycepeauHi pucyHky. HeratuBu, cinaiiau, i gianosu-
TUBU HE IPUIMAIOThCS.

KoxeH prcyHOK MOBUHEH OYTU HaApyKOBaHUIA
Ha OKPEMOMY apKyIlli i MaTH PO3Mip, 110 He Mepe-
Buiye 160x200 mM. JIJIg TEKCTY HAa pUCYHKaX BU-
KopucToByiite wipudT 10pt. OnUMHULI BUMIipy TO-
BUHHi OYTM MO3HAYeHi MicJsl KOMU (HE B KPYTJIUX
JTy>XKax). Yci puCyHKH MOBUHHI OYyTU TPOHYMEPO-
BaHi B MOPSAKY iX MOSIBU B TE€KCTi, 3 YaCTUHAMU
MO3HaYeHUMU sK (a), (0), i T.A. Po3MmimeHHS HO-
MEpiB PUCYHKIB i HAMUCY ycepeauHi MaTIOHKIB He
JTIO3BOJISIIOTHCS. 3i 3BOPOTHBO1 CTOPOHU, HAMTUILIITh
OJIiBLIEM Ha3By, Mpi3Buile(a) aBropa(-iB), HOMep
MaJTIOHKA i TT03HAUTEe BEPX CTPIIKOIO.

®otorpadii noBUHHI OYTH OpUTiHATBHUMH.

KonbopoBuit ApyK MOXKIUBUIA, IKIIO MOT0 Bap-
TiCTb CIIAYYETHCSI aBTOPAMU YU iX CLIOHCOPaMMU.
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