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

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

PACS CODES: 73.61.EY, 61.10NZ, 61.72.DD, 81.40VW

EFFECT OF ANNEALING ON DEFECT STRUCTURE
OF GaMnAs AND Si:Mn

J. Bak-Misiuk®, E. Dynowska®, P. Romanowski‘, A. Misiuk®,
A. Shalimov*, J. Z. Domagala‘,E. Lusakowska®, J. Sadowski*,
W. Caliebe, W. Szuszkiewicz’, J. Trela*

aInstitute of Physics, PAS, Al. Lotnikow 32/46, 02-668 Warsaw, Poland;
Phone: +48 22 8436034; Fax: +48 22 846034; E-mail: bakmi@ifpan.edu.pl

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

‘HASYLAB-DESY, Notkerstrasse 85, D-22603, Hamburg, Germany;
Phone: +49 (0)40 8998 1646; E-mail: wolfgang.caliebe@desy.de

Abstract
EFFECT OF ANNEALING ON DEFECT STRUCTURE OF GaMnAs AND Si:Mn

J. Bak-Misiuk, E. Dynowska, P. Romanowski, A. Misiuk, A. Shalimov, J. Z. Domagala,
E. Lusakowska, J. Sadowski, W. Caliebe, W. Szuszkiewicz, J. Trela

Effect of annealing on defect structure of thin GaMnAs layers and on Si implanted with Mn*
(Si:Mn) has been investigated by X-ray methods, Atomic Force Microscopy and Secondary Ion
Mass Spectroscopy. Before and after the treatment the layers were fully strained in respect to the
substrate. Decreased value of the GaMnAs lattice parameter is probably related to a decrease in con-
centration of As antisites and of Mn interstitials and created of MnAs clusters. Lattice parameter of
annealed GaMnAs with 2% Mn content was smaller than that of GaAs substrate. Mn concentration
remains unchanged after annealing. Defect structure of Si:Mn depends on treatment parameters.

Keywords: GaMnAs, Si, X-ray diffraction, thin layers, implantation, pressure, annealing, spin-
tronics.

© J. Bak-Misiuk, E. Dynowska, P. Romanowski, A. Misiuk, A. Shalimov, J. Z. Domagala,
E. Lusakowska, J. Sadowski, W. Caliebe, W. Szuszkiewicz, J. Trela, 2007
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AHoTauig
BIIJINB BIIIIAJTY HA CTPYKTYPY JE®EKTIB GaMnAs I Si:Mn

HU. Bak-Mucwk, E. Jlinoscoka, I1. Pomanoecki, A. Miciok, A. Illaaimos, H. 3. Jlomazaaa,
E. Jlycaxoscvka, H. Cadoscki, B. Kaaebe, B. Illywxeeun, H. Tpeaa

BriuB Bigmmany Ha cTpyKTypy AedekTiB TOHKMX mapiB GaMnAs i Ha KpeMHilt, JjeroBanuii Mn*
(Si:Mn) Oyo mociiakKeHO MeTOJaMU PeHTTEHOCKOITiT, aTOMHOI MiKPOCKOITil Ta Mac-CITIEKTPOCKO-
nii BTopruHHUX i0HiB. J1o i miciist 00poOKM piBHI OyIM TTOBHICTIO epOPMOBaHi BiZHOCHO ITiIKJIa-
JKW. 3MeHIIIeHHST 3HAaYeHHS TapaMeTpa KpucramigHoi rpatkm GaMnAs iMOBipHO TTOB’s13aHe 3i
3MEHIIEeHHSIM KOHILEHTpallil 3amillieHb AS i MixkBy3710BOro Mn i cTBOpeHHSIM KiiacTepiB MnAs.
[MapameTp KpucTadiuHOI rpaTku BinmmaneHoro GaMnAs 3 2%-HuM 3MicToM Mn O0yB MeHIle, HixXX
napaMeTp KpucTaniaHoi rpatku nigknanku GaAs. KoHmeHTpanis Mn micis Bigmany 3aJuiniaacs
He3MiHHO0. [ledexkTHa cTpykTypa Si:Mn 3aJIeXXUTh Bil mapaMeTpiB Bimmaiy.

Kmouogi cioBa: GaMnAs, Si, peHTreHiBCcbKa qUpaKilisi, TOHKI IIapy, iMIJIaHTallis, TUCK, Bil-
naJ, CIiHTpOHiKa.

AHHOTAIMA
BJINSHUE OT2KUTA HA CTPYKTYPY JTE®EKTOB GaMnAs U Si:Mn

H. Bak-Mucwr, E. Tunosecka, I1. Pomanoecku, A. Muciok, A. Illaaumos, H. 3. lomazaaa,
E. Jlycaxoscka, H. Cadoscku, B. Kaaebe, B. Illywxeeun, H. Tpeaa

Bnustnue otkura Ha CTpyKTypy AedeKToB TOHKUX ciioeB GaMnAs M Ha KpeMHMUI, JIETUPO-
BaHHBIT Mn™ (Si:Mn) ObIJTO McCIenOBaHO METOAAMM PEHTTEHOCKONTUM, aTOMHON MUKPOCKOITUHN
M MacC-CHeKTPOCKOIIMU BTOPUYHBIX MOHOB. [0 U mocje o6padboTKyi YpOBHU ObLIM MOJHOCTBIO
neopMUPOBaHbl OTHOCUTEILHO IMOMIOXKHU. YMEHBIIEHHNE 3HAaYeHMsI MapamMeTpa KpUCTasiu-
yeckolt pemetkn GaMnAs BEpOSITHO CBSI3aHO C YMEHBIIICHUEM KOHIIEHTpALIMM 3eMeleHU As
U MexXa0y3eabHoro Mn u cozgaHuem kjactepoB MnAs. [lapameTp KpuUCTaIIUu4YeCKON pelieTKU
oToxkeHHOro GaMnAs ¢ 2%-bIM comepXkaHrueM Mn ObLT MEHBIIIE, YeM ITapaMeTp KPUCTAINYEC-
Koii pemretku nomnoxku GaAs. KoHueHTpaiuss Mn mocie oTKura octajzach Heu3MeHHoM. [e-
¢exTHaAg cTpyKTypa Si:Mn 3aBUCHUT OT ITapaMeTpPOB OTXKUTA.

Kmouesble ciioBa: GaMnAs, Si, peHTreHoBcKas AU paKLvs, TOHKWE CJIOW, UMILJIaHTalUs, JaB-
JIEHUEe, OTKUT, CTUHTPOHMKA.
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NMPOEKTYBAHHA | MATEMATUYHE MOAEJTIOBAHHA CEHCOPIB

SENSORS DESIGN AND MATHEMATICAL MODELING

YIK 621.396.6-973

MATEMATUYHA MOJEJIb ITEPEXIZTHUX ITPOLIECIB
B KPIOTPOHAX HA OCHOBI CKBI/IIB

M. B. Tuxancokuii, A. 1. Ilapmuxa

Hanionaneanit yHiBepcuteT “JIbBiBchbKa mmosritexHika”, 79013, m. JIbBiB,
Byn. C. bannmepu, 12, ten. 38-032 2582140, daxc: 38-032 2582140, YkpaiHa,
E-mail: andrijl4@rambler.ru

AHoTauis
MATEMATNYHA MOJIEJIb ITEPEXITHUX ITPOILIECIB B KPIOTPOHAX HA OCHOBI CKBIJIIB
M. B. Tuxancokuii, A. I. Ilapmuxa

BukopucToByIOUM €KBiBaJIEHTHY CXEMY Ta MPUHLIMI POOOTH IBOKOHTAKTHOTO HAAIPOBIAHOTO
kBaHTOBoOro iHtepdepomMeTpa (CKBIHa) sk eeMeHTa KOMIT' IOTEPHOI IaM’$ITi, CTBOPEHO MaTeMa-
TUYHY MOJEJIb NepexifHUX MPOLECiB y TaKUX eJeMeHTax nmaM’aTi. Po3paxoBaHo mepexigHi Xapak-
TEPUCTUKU KBAHTOBUX KPiOTPOHIB MpU KEepyBaHHi iX JIOTIYHUM CTAaHOM iMMyJbCaMU MarHiTHOTO
MOTOKY AJIs JOTiYHUX mepexodiB “0”—“1” ta “1”—“0”. Iloka3zaHo, 110 CTaOiILHO MpallOBaTH
TaKi KpiOTPOHU MOXYTb TiIbKM IPHU JIOTIYHUX nepexonax “0”—“1”. ocaiakeHo BILUIMB Ha Iepe-
XiIHi XapaKTEePUCTUKHU KPiOTPOHIB aMILTITYAM KEPYIOUMX iMITYJIbCIB i CEpeIHbOIT TPUBAIOCTI iMITy-
JIbCiB.

Kmouosi ciiopa: CKBIJI, kBaHTOBa KOMipKa mam’sITi, 1K03e(COHIBCLKUI KPiOTPOH, TIepeximHa
XapaKTepUCTHUKA, JIOTIUHUI TTepexil, HaaIIPOBiTHUI iHTephepoMeTp.

Abstract
A MATHEMATICAL MODEL OF TRANSITIONAL PROCESSES IN CRYOTRONS BASED SQUIDS

M. V. Tyhanskyi, A. 1. Partyka

Using an equivalent circuit and the operational principle of a two-terminal Superconducting
Quantum Interference Device (SQUID) as a computer memory cell, a mathematical model of tran-
sitional processes in such quantum cryotrons has been created. The magnetic flux regulated logic-
state transitional characteristics of quantum cryotrons are calculated for logic transitions “0”—*“1”
and “1”7—“0”. We show that stable functioning of these cryotrons is possible only for logic transi-
tions “0”—“1”. The influence of the amplitude of the regulating magnetic flux impulses and the
average duration of an impulse on the transitional characteristics of cryotrons is investigated.

Key words: SQUID, the quantum memory cell, Josephson cryotron, the transition characteris-
tics, the logical transition, superconducting interferometer.

© M. B. Tuxancekuii, A. 1. [Taptuka, 2007
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AHHOTAIMA

MATEMATNYECKAA MOJEJID ITIEPEXOJHBIX ITPOIIECCOB
B KPUOTPOHAX HA OCHOBE CKBUJ1IOB

M. B. Tuxancokuii, A. I. Ilapmuxa

Hcronb3yst 5KBUBAJICHTHYIO CXeMY U IIPUHIUI PaObOTHI IBOKOHTAKTHOTO CBEPXIIPOBOISILETO
kBaHToBOrO MHTepdepomerpa (CKBHJIa) Kak 3meMeHTa KOMIBIOTEPHOM MaMsTH, CO3JaHa Ma-
TeMaTh4decKass MOJAEIb ITEPEXOIHBIX MPOLIECCOB B TAKUX 3JIeMeHTax maMaTu. PaccumTaHbl nepe-
XOIHBIE XapaKTePUCTUKKM KBAHTOBBIX KPUOTPOHOB IIPU YIIPABJICHUU UX JOTUIECKUM COCTOSTHUEM
MMITYJIbCaMHW MarHUTHOTO TTOTOKA IS JIOTHIEeCKMX nepexomoB “0”—“1” ta “1”—“0”. [loka3aHsl,
YTO CTAOMIILHO padoTaTh TaKMe KPMOTPOHBI MOTYT TOJIBKO MPH JOTUYECKUX repexonax “0”—“1”.
HccnenoBaHo BIUSIHYE HA IIEPEXOAHBIC XapaKTePUCTUKU KPUOTPOHOB AMIUIMTY I YIIPABIISIIOLIAX
VIMITYJIbCOB U CpeAHE ITPOIOJLKUTEIbHOCTA UMITYJIbCOB.

Kmouesbie ciopa: CKBU]I, kBaHTOBas siueiika maMsITH, 1>K03¢(COHOBChKUI KPUOTPOH, Tepe-
XOJIHasl XapaKTepUCTUKa, JIOTUUECKU TTepexol, CBEPXITPOBOAIIMI NHTEPGhEPOMETD.
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IHTETPOBAHU ITPOTPAMHMUM ITAKET
IS TOCJIIIZKEHHS ITPOLIECIB ITEPEHOCY CTPYMY
B HAITIIBITPOBITHUKOBUX CTPYKTYPAX

II. II. Iopaeii, O. A. Yepegincokuii

YepHiBeubKuii HallioHaLHU YHiBepcuTeT iMeHi FOpis @enpkoBruua
58012, m. YepHnisui, Bya. KowoobuHcrwkoro, 2. Teax. : (380-3722) 46877,
e-mail: semicon@chnu.cv.ua

AHoTauig

THTETPOBAHWI ITPOTPAMHU ITAKET JUIA TOCJIKEHHA ITPOITECIB ITIEPEHOCY
CTPYMY B HAITIIBITPOBITHUKOBUX CTPYKTYPAX

II. I1. Iopaeii, O. A. Yepsincokxuii

Y poboTi NpoaeMOHCTPOBAHO MOXJIMBOCTI CTBOpEHOro mporpamHoro makety “Solar Cell
Simulator” 1moa0 MoAEIIOBaHHS TIPOLIECIB MTEPEHOCY CTPYMY B Pi3HMX TUIAX HAIliBIPOBiAHUKO-
BUX 0ap’€pHUX CTPYKTYP Y 3aJI€KHOCTI Bill BUIY, BEJIMUYMHU Ta CYKYIMHOCTi 30BHIllIHiX KePYIOUMX
napaMmeTpiB (TUITY BUITPSIMJISIIOUOI CTPYKTYPU, iHTEHCUBHOCTI Ta YaACTOTHOTO PO3IMO/ILITY CBITJI0BO-
ro ONPOMiHEHHS, MPUKIAAEHOI HAIPYry, TUITY Ta IapaMeTpiB HaMiBIIPOBIAHMKOBOIO MaTepiay,
KOHLIEHTpALlil JIeryI04oi JOMillKH TOILO).

KirouoBi cioBa: MoJentoBaHHS, IPOTPAMHMI TTaKeT, COHSIYHI eJIeME@HTH, BIUIUB JOMIILIKU, MO-
JieJIb HaIliBIIPOBIAHUKA.

Abstract

SOFTWARE FOR INVETIGATION OF CURRENT TRANSPORT PROCESSES
IN SEMICONDUCTOR STRUCTURES

P. P. Horley, O. A. Chervinskiy

The paper reports the development of the software “Solar Cell Simulator”, designed for numeri-
cal modeling of current transport phenomena in the different semiconductor barrier structures de-
pending on the type and magnitude of external and internal parameters (such as intensity and spec-
trum of illumination, applied voltage, type and parameters of semiconductor materials, impurity
concentration, etc.).

Key words: modelling, software, solar cell, impurities influence, semiconductor model.

© II. I1. Topineit, O. A.YepBincekuii, 2007
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AHHOTAIMA

WHTETPUPOBAHHBIN ITPOTPAMHBIN MMAKET JJIS1 UCCJIEJOBAHMSA ITPOIIECCOB
IHEPEHOCA TOKA B ITOJIYITPOBOAHUKOBDBIX CTPYKTYPAX

1L I1. Iopaeii, A. A. Yepeunckuii

B pa6ore rmpogeMoHCTpHpOBaHBI BO3MOXHOCTH CO3IaHHOTO ITporpaMMHoro makeTa “Solar Cell
Simulator” B OTHOIIIEHUW MOJAEIMPOBAHUS ITPOIIECCOB ITepeHOca TOKA B pa3HOTO THUTIA TTOIYITPO-
BOJIHUKOBBIX 0apbEePHBIX CTPYKTYpaxX B 3aBUCUMOCTH OT BUA, BEJIMUYMHBI M1 COBOKYITHOCTU BHE-
IIHMX YIIPABIISIONINUX TTapaMeTPOB (TUIIA BHIIPSAMIISIONIEH CTPYKTYPbl, UHTEHCUBHOCTU U YacTO-
THOTO pacIlpeie/IieHUsI CBETOBOTO U3IydeHUsI, TIPUIOXKEHHOTIO HAIIPSDKEHUS, TUIIA U TTapaMeTPOB
MOJIYIIPOBOTHUKOBOTO MaTepHalla, KOHLIEHTPALUU JIETUPYIOIIei MPUMECH U T.I1.).

KioueBbie cioBa: MOICIMNPOBAaHUE, MMAKET IIporpaMMm, COJIHCYHLIC 9JICMCHTLI , BIUAHUEC IIPU-
MCCH, MOACJIb ITOJYIIPOBOAHMKA.
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AMORPHOUS-CRYSTALLINE HETEROJUNCTIONS
FOR OPTOELECTRONIC SENSORS: ELECTRONIC STRUCTURE
AND PROPERTIES

N. D. Savchenko’, A. B. Kondrat’, T. N. Shchurova’, I. I. Opachko’, V. M. Rubish’

' Department of Electronic Systems, Faculty of Engineering, Uzhgorod National University,
13 Kapitulna St., 88000 Uzhgorod, Ukraine, tel. +380 3122 30656, e-mail: root@tv.uzhgorod.ua

2Department of Solid State Electronics, Faculty of Physics, Uzhgorod National University,
54 Voloshyn St., 88000 Uzhgorod, Ukraine, tel. +380 3122 32318, e-mail: akondrat@univ.uzhgorod.ua

3 Uzhgorod Scientific-Technological Center of the Institute for Information Recording, NASU, 4
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Abstract

AMORPHOUS-CRYSTALLINE HETEROJUNCTIONS FOR OPTOELECTRONIC SENSORS:
ELECTRONIC STRUCTURE AND PROPERTIES

N. D. Savchenko, A. B. Kondrat, T. N. Shchurova, I. I. Opachko, V. M. Rubish

We have performed calculation of the electronic structure in the range of the band gap for amor-
phous (Ge As ,Se.,) u and crystalline materials (Si) with the help of the technique based on the
method of linear combination of atomic orbitals and psedopotential method. Theoretical energy
band diagrams have been constructed for the amorphous-crystalline heterostructures and correlated
with experimental data.

Keywords: amorphous-crystalline heterojunctions, chalcogenide semiconductors, LCAO, pseu-
dopotential

AHoTAanis
AMOP®HO-KPUCTAJITYHI TETEPOITIEPEXOAM JJIS1 OIITOEJIEKTPOHHUX CEHCOPIB:
EJJEKTPOHHA CTPYKTYPA TA BJJACTUBOCTI
M. JI. Casuenko, O. b. Konopam, T. M. Il[yposa, I. I. Onauxo, B. M. Py6iu

MeTtonom, sskmii 6a3yeThCsl Ha METO/Ii JiHiifHOI KOMOiHAlIil aTOMHUX opOiTaneii Ta METOi 1ce-
BIOTIOTEHIIiaTy, TIPOBEAEHO PO3PAaxXyHOK €JIEKTPOHHOI CTPYKTYpU B 00JIacTi 3a00pOHEHOI 30HU
al.\/lop(i)Hl/IX (Ge,,As ,Se,)) i Kplflcmniqﬂnx (Si) MatepianiB. [ToOynoBaHi TeOpeTUYHI eHepreTUYHi
JiarpaMu JUIsl TeTepOCTPYKTYP i CIiBCTaB/IEeHI 3 EKCIIEPUMEHTAJIbHUMU TaHUMU.

KiouoBi cioBa: amMmopgHO-KpUCTaliuHi reTeporepexoar, XaJabKOTeHiIHi HaIiBIPOBiAHUKMU,
JIKAO, niceBnomnoTeH1ian

© N. D. Savchenko, A. B. Kondrat, T. N. Shchurova, 1. I. Opachko, V. M. Rubish, 2007
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AHHOTAIMA

AMOP®HO-KPUCTAJUVIMYECKHUE 'ETEPOITIEPEXO/IBI IJI1 OIITOBJIEKTPOHHBIX
CEHCOPOB: DJIEKTPOHHAS CTPYKTYPA U CBOMICTBA

H. JI. Caguenxo, A. b. Kondpam, 1. H. Illyposa, H. U. Onauro, B. M. Pyoumu

MeTonoM, OCHOBAaHHBIM Ha METOJe JTUHEHHONH KOMOMHAIIMMA aTOMHBIX OpOMTajeil 1 MeToae
TICEBIOIIOTEHIIMANA, IIPOBEAEH pacueT 3JIeKTPOHHON CTPYKTYPhI B 00JaCTU 3aIlpeIlleHHON 30HBI
amopdubix (Ge,,As Se.) u Kpuctamumyeckux (Si) marepuanoB. ITocTpoeHbl TeOopeTHYECKHE
SHEPreTUYEeCKUe AMarpamMMbl ISl T€TEPOCTPYKTYpP, M COMOCTABJIEHBI C 3KCIEPUMEHTAIbHBIMU
MaHHbIMU.

KioueBblie ciioBa: aMop(HO-KPUCTATIINUYECKHE TETEPOINEPEX0bl, XaIbKOT€HUIHbIE MOJIYIIPO-
BonHuku, JIKAQO, rceBmonoTeHUIMaN
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PACS 81.40.WX, 87.50.G1
YJK 621.315.592, 620.19, 538.971

®I3UYHA MOJEJIDb ITPOLIECY PANIALIIAHO-
THIYKOBAHOTI'O BIIOPAJIKYBAHHA JIEGEKTHOI CTPYKTYPU
HAIIIBITPOBIITHUKOBUX KPUCTAJIIB

b. B. Ilasaux, b. 3. Hluoyaax*, M. B. Jlumax

JIpBiBCBKMIA HaLliOHATBLHU YHiBepcuTeT iMeHi IBana @panka, Kadeapa eTeKTpOHIKI
Bys. TapHaBceKoro, 107, M.JIbBiB,79017; Ten.: (032)2964371;
e-mail: pavlyk@electronics.wups.lviv.ua

*JIbBiCHKMI Aep:KaBHUM YHIBEpCUTET O€3IIeKH XXUTTEMISIIILHOCTI,
Kadeapa iHpopMaLiiiHUX TEXHOJIOTIN Ta TEIeKOMYHIKaliliHUX CUCTEM
ByJa.Knenapiscbka, 35, M.JIbBiB,79000; Ten.: (032)2330055

AHoTauig

®I3UYHA MOJIEJIb ITPOIIECY PATIAIIMHO-THAYKOBAHOI'O BIIOPAJIKYBAHHS
JE®EKTHOI CTPYKTYPU HAIIIBITPOBIZIHUKOBUX KPUCTAJIIB

b. B. Ilagaux, b. 3. Ilubyasax, M. B. Jlumax

HocnimKeHo BIUIMB iOHi3YIOUOTO ONPOMIHEHHs Ha 3MiHU €JeKTPO(i3WUYHUX XapaKTEPUCTUK
MpUIOBepXHEeBOro mapy Ta o6’emy kpucraniB CdS. BcraHoBieHo, 1o min giero X-MpoMeHiB B
CcyJbdiai KaaMil0o OMHOYACHO BiIOYBa€eThCS HU3Ka IPOLIECiB MepedyT0BU CUCTEMU Ne(EKTIB KpU-
cTaljia, e(eKTUBHICTb IKUX 3aJIEXKUTh BiJ TeMIlepaTypU, iHTEHCUBHOCTi OIIPOMiHEHHSI, BEIMYMHU
MOTJIMHYTOI A03U. MakcumalibHa e(heKTUBHICTb palialliiHO-CTUMYJIbOBAHOTO BHOPSIKYBaHHS
nocsaraerbes nmpu D=0,20 Ki/kr. 3anponoHoBaHa ¢izuyHa MoJesIb IPOLECiB palialiiiHO-iHIYKO-
BaHOTO BHOPSIIKYBaHHS JeeKTHOI CTpyKTypHu KpuctajiB CdS.

Kmouosi cioBa: CdS, nedexr, pamialisi, BOpsiAKYBaHHS, 1UDY3is.

Abstract

THE PHISICAL MODEL OF RADIATION-STIMULATED ORDERING DEFFECT STRUCTURE
PROCESS IN SEMICONDUCTOR CRYSTALS

B. V. Pavlyk, B. Z. Tsybulyak, M. V. Lyshak

The effect of ionizing radiation influence on electro physical characteristics changes of surface
and volume in CdS crystals has been studied. It is established that the range of defect structure re-
construction processes of crystals are simultaneously caused by X-ray irradiation. The efficiency of
these processes depends on the temperature, the irradiation intensity, the value of absorbed dose.
The maximum value of radiation stimulated ordering process achieved at D=0,20 C/kg. The physi-
cal model of radiation-induced process of defect structure ordering in CdS crystals was proposed.

Key words: CdS, defect, irradiation, ordering, diffusion.

© b. B. INaBnuxk, b. 3. Hubymsak, M. B. JIumaxk, 2007
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AHHOTAIMA

PU3NYECKASA MOJEJD IIPOLECCA PATUALITUOHHO-UHAYLIUPOBAHHOI'O
YIHHOPAAOUYEHUNA JEOEKTHOU CTPYKTYPBI IIOJTYITPOBOJHUKOBBIX KPUCTAJLVIOB

b. B. Ilagavik, b. 3. Iotbyasax, M. B. /Ietumax

HccnenoBaHo BIMSIHUE MOHU3UPYIOLIETO OOIydeHUsI HA U3MEHEHHE DICKTPODU3NIESCKMX Xa-
PaKTEpPUCTUK ITPUIIOBEPXHOCTHOTO CJI0sI M 00beMa KpucTtayuioB CdS. YeraHOBIEHO, YTO IO, BIU-
sHueM X-JIydeil B Cylabduae KaaMusi OTHOBPEMEHHO IIPOMCXOAUT PSII MPOLIECCOB MePeCcTPOKU
CHUCTEMBI Je(PEKTOB KpUCTaJUIa, e(PEKTUBHOCTh KOTOPOU 3aBUCUT OT TEMITEPATYPhbl, UHTCHCUBHOC-
TH OOJy4eHUsI, BEJIMYUHBI ITOIJIOIICHHON N03bl. MakcumMainbHast 3G(PeKTUBHOCTh paadallioH-
HO-CTUMYJIMPOBAHOTO yropsgodyeHus gocturaercs npu D=0,20 Ki/kr. I[IpennoxeHa dusmyec-
Kas MOJge/b IIPOLIECCOB PaadallMOHHO-UHIYLIMPOBAHOIO YIIOPSAIOYCHUS Ie(PEKTHON CTPYKTYpHI
kpucranio CdS.

Kmouesbie cioBa: CdS, nedexT, paguanus, yrnopsiaodeHus, 1upysus.



O. b. KoHgpar, B. M. Miua, H. 1. ITonoBuu

YK 539.213;535.21

CITEKTPH KP TA EJJEKTPOHHA CTPYKTYPA XAJTbKOTEHIJTHUX
CTEKOJI Ge S,

0. b. Kondpam, B. M. Miua, H. 1. Ilonosuu

YXropoacbKuii HallioHAJIbHUI YHIBEPCUTET,
Bomommna, 54, Yxropon, 88000, Ykpaina
E-mail: kon_alex@gala.net

AHoTauis
CIIEKTPU KP TA EJIEKTPOHHA CTPYKTYPA XAJIbKOTEHIAHUX CTEKOJI Ge,S,
0. b. Kondpam, B. M. Miua, H. 1. Ilonosu4

JIOCTTIKEHO BIUIMB TEXHOJIIOTIYHMX YMOB Of€pXaHHs cTekoil GeS, Ha CTPYKTYpHi 3MiHU B C-
GeS,. BusBiieHo, 10 3 pOCTOM TeMIIEpaTypH PO3IUIABY B CIIEKTPi KOMOiIHALIITHOTO PO3CitoBaHHS
JOCJIiIXKyBaHOTO CKJia 3’ SIBSIIOThCSI CMYTH, XapakTepHi mis a-Ge Ta KkpucraniyHoro c-GeS B 1o-
Jsipusallii ba+(ca). Bpaxosytouu esoJoniio crekrpiB KP crekon ¢-GeS, nmpu 30UIbIIeHHI TeMIIe-
paTypu po3IUIaBy, Bifl SIKOI BEJIOCS 3aTapTOBYBaHHSI, CKJIamHy cMyTy B 0bj1acti 200-300 cm™!' MoxkHa
PO3LISIAATU SIK HaKJIadaHHsS CMYT, xapakTepHux mis a-Ge i k-GeS. I3 KP cnekTpiB BUCOKO- Ta HU-
3pKOTeMIIepaTypHUX MoAUGiKaLiil AUCYIb(iay repMaHilo Ta 3 po3paxyHKiB KOJMBaHb JAHIIIOXKiB
Yy MOJeJli BAJIECHTHOTO CUJIOBOIO MOJISI BCTAHOBJICHO, 110 KOJMBAaHHS J1e(OPMOBAaHUX TeTpacApiB
GeS, , THAITY A, BIINOBINAIOTh 32 HAWOUILII iHTEHCUBHY KoJauBHY Moy KP crekrpi B-GeS, npu
362 cm.

Po3paxoBaHO eHepreTUYHE IMOJIOKEHHST BEPXHBOI YaCTUHU BaJieHTHOI 30HU (E,) i 1Ha 30HM
nposinHocTi (E.) cronykn Ge S . BusHaueHO eHepreTMYHE TMONOKEHHS €JIEKTPOHHUX CTaHiB,
yTBopeHux atoMamMu Ge 4> KITACTEPAMHI Gesp3 Ta Kyacrepamu S . IToOymoBaHa rinmoreTuyHa 3aex-
HIiCTh eHepreTuyHoro nojioxeHHs E, i E . Bil MixaroMHOI BificTaHi, po3paxoBaHi 3HAY€HHS €HEPTil
eJIEKTPOHHUX cTaHiB Ef, EC¢, E9 ta pipna ®epmi E_. Jlna cnonyku GeS, Ha eHepreTU4Hii
Jiarpami BUIiJEHi iMOBipHi pO3paxyHKOBI IMOJIOXKEHHS €HEPreTUYHUX PiBHIB, SIKi OB SI3YIOThCS 3
¢dazamu S , a-GeS,, Ge,S,, Ge-Ge, GeSp3 Tta LP-cTanamMu cipku.

Ki040Bi cjioBa: criekTp KOMOiHALIMHOTO pO3CitOBaHHS, HAHOKJIACTEPU, Mi>KaTOMHA BiCTaHb,
€JIEKTPOHHA CTPYKTYpa.
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Abstract
RAMAN SPECTRA AND ELECTRONIC STRUCTURE OF Ge,S, . CHALCOGENIDE GLASSES

XT1-X

A.Kondrat, V.Mitsa, N.Popovich

The influence of technological synthesis conditions of GeS, glass on structural changes in g-GeS,
has been investigated. In the Raman spectra of glass synthesized with the increased melt tempera-
ture the new vibration modes characteristic Raman modes of c-GeS at polarization ba+(ca) were
observed. Taking into account the evolution of Raman spectra of GeS, glasses synthesized by melt
quenching from different temperatures the complex mode at 200-300 cm™! can be interpreted as su-
perposition of modes characteristic of a-Ge i c-GeS. With the high- and low- temperature modifica-
tions of germanium disulphide and the calculations of chain vibrations in valence force field model
(approximation) the vibrations of deformed A, GeS, , tetrahedral can be associated with most inten-
sive Raman modes at 362 cm™ in the spectra of f-GeS,.

© 0. b. Konnpar, B. M. Mina, H. 1. [TormoBuu, 2007
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Using a method based on method of linear combination of atomic orbitals and method of pseudo-
potential the energy levels of top of the valence band (E,) and bottom of the conduction band (E_)
of Ge S were calculated. The energy levels of electronic states of Ge 4 Atoms, GeSp3 clusters, and
S, clusters were calculated. The hypothetical dependence of E, and E_ energies versus interatomic
distance and calculated energies of electronic states of Ef, ES%, E9 and Fermi levels E_ were
constructed. For the GeS, compositions in the energy diagram the calculated probable energy levels
of S , a-GeS,, Ge,S,, Ge-Ge, Ge o3 phases and LP-states of sulfur were shown.

273 S

Keywords: Raman scattering spectra, nanoclasters, interatomic distance, electronic structure.

AHHOTAIMA

CIIEKTPbI KOMBUHAIIMOHHOTI'O PACCESIHUMS M DJIEKTPOHHAS CTPYKTYPA
XAJIbKOTEHUTHBIX CTEKOJ Ge,S,

A. b. Kondpam, B. M. Muua, H. H. Ilonosuu

Hccnenosanoch BIMAHUE TEXHOJIOTMYECKUX YCIOBUI mojyyeHus cTékon GeS, Ha CTpyKTyp-
Hble n3MeHeHus B ¢-GeS,. YCTaHOBIIEHO, YTO C YBEIMYEHUEM TEMIIEPATYPhI PACILIaBa B CIIEKTPE
KOMOMHAIIMOHHOTO PacCeMBaHUS MCCIIEIYeMOTO CTEKJIA MOSBIISIIOTCS TOJIOCHI, XapaKTEePHBIE IIJIs
a-Ge u kpucrajummyeckoro ¢c-GeS B noasipuzauuu ba-+(ca). YautbiBasi 3BoatoL1i0 criekrpoB KP
crekna c-GeS, ¢ yBelMYeHNEM TEMIIEPATYPhl pacIulaBa, OT KOTOPO# IMPOU3BOAMIIOCH 3aKaIMBa-
HHUeE, CIIOXHYIO TToyiocy B obiacti 200-300 cM™' MOXXHO paccMaTpuBaTh KaK HaJIOKeHHe TT0JIOC,
xapakTepHbIx 1715 a-Ge u K-GeS. KP crieKTpbl BHICOKO- U HU3KOTEeMIIepaTypHbIX MOAU(UKALIAA
IUCYTh(prOIa repMaHUs ¥ pacueThl KOJIeOaHM 1IeIoYeK B MOIEIN BaJICHTHOTO CUJIOBOTO ITOJIS T10-
Ka3bIBaIOT, YTO KojiebaHus 1e(hOPMUPOBAHHBIX TeTpasapoB GeS, , THIIa A, oTBeyaroT HanboJee
MHTEHCUBHOM KosiebarenbHoit Mone KP cnekrpos B-GeS, mpu 362 cm™.

[TpousBeneH pacyeT SHEPreTUYECKOrO MONOXKEHMs BepXa BaJleHTHOM 30HbI (E,) 1 1Ha 30HBI
npoBoaumoctu (E ) coemnnenns Ge S . OnpeneneHo 3HEPreTHIECKOe MOTOKEHUE DIEKTPOHHBIX
COCTOSIHMH, co3naHHbIx aToMamu Ge, , knacrepamu Ge, u kinactepamu S . IToctpoeHa rumnore-
TUYECKas 3aBUCHMOCTb 9HEPIeTMIECKOTO ToIoXeHus E, 1 E . 0T MeXaTOMHOro paccTosiHuUA, pac-
CYMTAHBI 3HAYEHUS SHEPTUHU JIEKTPOHHBIX cocTosHuit B, E9 ¢, E%3 i1 yposHa ®@epmu E . Jlna
coenuHeHuss GeS, Ha SGHEPreTUYECKOl JruarpaMMe BbIIEIEHbI BEPOATHBIE PACYETHBIE MOTOXKEHU
SHEPTETUYECKMX YPOBHEMN, KOTOPBIE MOXHO CBA3bIBaThH ¢ (hazamu S , a-GeS ), Ge,S,, Ge-Ge, Gesp

273 3
u LP-cocTosiHUSIMU Cepbhl.

KiioueBble clioBa: CIieKTp KOMOMHALIMOHHOIO paccesiHUs, HaHOKJIaCcTephbl, MeXXaTOMHOE pac-
CTOSTHUE, 3JIEKTPOHHAS CTPYKTYpa.
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BIOCEHCOPU

BIOSENSORS

YIK 53.082:612.017.1

IMPOILIECHU B IMEPCIMHIN PIIMHI IIITP-CEHCOPA
TP 3MIHI BIOYIIIIB

L JI. Boiimoeuu, 1. O. Heopcovkuil

Incturyt Ki6epHeTuku iMm.B.M. Imymukosa HAH Ykpainu,
npocn. Akagemika [iymikosa, 40, 03680, Kuis, ten. 38-044 5260128, dakc: 38-044 5261267,
e-mail: d220@public.icyb.ua

AHoTauis
IMPOILIECU B IMEPCIMHIN PIANHI IIITP-CEHCOPA ITPY 3MIHI BIOYIIIIB
L JI. Boiimoeuu, 1. O. Seopcokuii

OOrpyHTOBaHa HEOOXiIHICTb i MpoaHai30BaHi 0COOJIMBOCTI 3aCTOCYBAHHS iMEPCiiHOI piAvHU
B IIITP-ceHcopax. Po3risiHyTOo oKpeMi eTany BUMipIOBaJILHOTO LIMKJY MPU POOOTi 31 3MiHHUMU
Giouinmamu. ITokazaHo, 110 MpOILIAPOK iMEPCiAHOI piAUHU MiX OiodiroM Ta po60YO0I0 MTOBEPXHEIO
npu3Mu POPMYETHCA TTiJ BILIMBOM CUJI IOBEPXHEBOrO HATATY i B’sa3KocTi. Lli >k hakTopu BU3HA-
YaloTh MEXaHiuHi 3ycuJIs, SIKi HeOoOXimHO MOKJIagaTu MpH 3aMiHi 6iodimiB. ToBIIMHA MpoILLIApPKy
3MOUYIOUOi iMepCiliHOI pifHM, BU3HAYEHa eKCIIepUMEHTAIbHO, cKJlagae a0 10mkm, a BiANOBiaHI
3yCWJISL HE TIEPEBUILYIOTh IEKiIbKOX cOoTeHb IrpamiB. IIo0 3amobirtu HaaMipHOMY PO3TiKaHHIO
iMepciiiHOT piIMHU, 3aITPONOHOBAHO BUKOPUCTOBYBATH HE3MOUYYBaHi TIiBKOBi CTPYKTYpH 3 TOJIi-
MEpiB, OpraHiYHUX CMOJYK a00 KiJbLIEBi KAHABKU, 1110 (POPMYIOTHCS HA KOHTAKTYIOUMX ITOBEPXHSIX
npu3Mu abo Giouina.

Kmouosi ciosa: ITI1P-ceHcop, imepciiiHa pinuHa, 6ioyi.

Summary
PROCESSES IN SENSOR’S IMMERSE LIQUID IN REMOVING BIOCHIPS
1. D. Voytovych, I. A. Yavorsky

The necessity of immerse liquid applied in SPR sensors was justified and details thereof were
analyzed. Specific stages of measurment cycle in operating removable biochips were considered. The
layer of immerse liquid between a biochip and operating surface of a prism is shown to be formed
under the influence of surface tension and viscosity. The same causes determine mechanical efforts
to be applied while removing the biochips. Experimentally determined thickness of the layer of wet-
ting immerse liquid is within 10mkm, whereas the pertaining efforts do not exceed several hundreds
of grams. To prevent excessive spreading of immerse liquid we propose to use non-wetted film struc-
tures of polymers, organic compounds and annular grooves on contacting surfaces of a prism or a
biochip.

Keywords: SPR-sensor, immerse liquid, biochip.

© I. A. BoiitoBuy, 1. O. ABopcekuii, 2007
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AHHOTAIMA
ITPOITECCHI B MMMEPCHOHHOM KWUJIKOCTHU IITP-CEHCOPA ITPM CMEHE BUOYHMIIOB
H. JI. Boiimoeuu, H. A. Sleopckuii

O0ocHOBaHa HEOOXOIMMOCTD M TTPOAHAJIM30BAHBI OCOOEHHOCTH IPUMEHEHNS MMMEPCUOHHO
xuakoctu B IITTP-ceHcopax. PaccMoTpeHbl OTAebHbIE 3TAllbl U3MEPUTEABHOIO LIMKJIA IIPU pa-
6oTe co cMeHHbIMU Orounnamu. IlokazaHo, 4TO MPOCIOMKA UMMEPCUOHHOM XUIKOCTU MEXIY
010YMIIOM M paboueil MOBEPXHOCTHIO IPU3MBI (POPMUPYETCS MO/ BAUSIHUEM CUJI IOBEPXHOCTHOIO
HATSDKeHUS U BI3KOCTH. DTUMM Xe (paKTopaMU OIpenesssioTcsl MeXaHMYeCKIe YCUIUsI, KOTOPhIE
HE0o0XOIMMO IIPUKJIaAbIBATh IPU 3aMeHe 0M0oYnNoB. ToMIInHa IIPOCIONKY CMavrBaloIIeil UMMep-
CHOHHO XMIKOCTH, ONpeneéHHAasI IKCIIepUMEHTaIbHO, cocTaBisaeT 10 10mKxm, a COOTBETCTBYIO-
IIMe YCUJIMUSI HE TPEeBBIIIAI0T HECKOJIBKHUX COTeH rpaMMoOB. YTOOBI MPemIoTBpaTUTh U30BITOUYHOE
pacTekaHue UMMEPCUOHHOM XUIKOCTH, TIPEIIOKEHO MCII0Ib30BaTh HECMauyBaeMble IJIEHOYHBIE
CTPYKTYPHI U3 MOJIMMEPOB, OPTaHMYECKUX COeIMHEHUI WIN KOJIbIIeBble KaHABKU, (pOpMUpYEeMbIe
Ha KOHTaKTHUPYIOIIUX MOBEPXHOCTSIX IMPU3MBI WK OMOYMIIA.

Kmouesbie cioBa: ITTTP-ceHcop, uMMepCHOHHAs XXUAKOCTh, OMOUYUIT
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MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YK 535.215, 621.383;
PACS 73.50.PZ, 78.20. — E;

OOTO1YBCTBUTE/IbHBIE INIEHKH Culn,Se,, IOJIYYEHHBIE
METOJ10OM NUMITYJIbCHOI'O JIASEPHOI'O HAITIBIJIEHUA

E. bopucoé’, . Bepuumaxa’, I1. Jlyyux?, A. Teepvanosuu’, IO. Teepvanosuy’

"HUWU Jlazepubix ucciegoanuii Cankr-IleTepOyprckoro rocyapcTBEHHOIO YHMBEPCUTETA,
yi. YimesgHoBckas A.5, [lerponsopen, Cankr-Ilerepoypr 198504, Poccus.

Nuctutyt ¢pusuku HAH Ykpaunsl, np. Hayku 46, Kues 03680, YkpauHa.
e-mail yavertsi@iop.kiev.ua (SI.Bepuumaxa)

AHHOTALUA

®OTOYYBCTBUTEJIbHBIE IVIEHKH Culn,Se,, IOJIYYEHHBIE METOJIOM
NMITYJIBbCHOTIO JIABEPHOT'O HAITBJIEHU A

E. bopucos, A. Bepuyumaxa, I1. Jlyyuk, A. Teepvanoeuu, I0. Teepvanosuu

HccnenoBanbl onTrdeckre U (OTOBOJBTaMYECKHE CBOMCTBA TUIEHOK, IMOJIYYEHHBIX UMITYJIb-
CHBIM JIa3epHbIM ucnapeHuem u3 mumienu Culn Se, B BakyyMe, Ha MOAIOXKM C Pa3IMYHON TEM-
TepaTypoil U BIMSHUE OTXKUTa B BAaKyyMe TIpY pa3IMUHBIX TeMIlepaTypax Ha CBOMCTBA UcCCenye-
MBIX TIJICHOK.

I[py HanbUIEHWM IJIEHOK HAa HArPEThIe MOMIOXKM 00pasyrorcs Kpuctaumthl Culn, Se,, Ho co-
JepKaHue Se YMeHbIIIaeTcs ¢ yBeJIMYeHUEM TeMIlepaTyphl mouioxkek. Haobopot, conepxxanue Se
MPaKTUYECKU COXPaHSETCs B IUIEHKAaX, HAHECEHHBIX Ha MOJOXKU C KOMHATHOM TeMIepaTypoi 1
TocJie oTXKura B Bakyyme npu temnepatypax 1o 700 K. ITpu aTom, B ripoliecce oTXura oopa3yroT-
s (hOTOUYBCTBUTENbHbIE TIOMMKpHUCTAIIMYecKKe TUieHKU Culn,Se, ctexnomeTpuyeckoro cocra-

Ba. MakcuMaibHasi (pOTOUyBCTBUTEILHOCTD IJICHOK IMOJIy4eHa MpU TeMIlepaTtypax orxkura 510-
600 K.

Kmouessie ciosa: mieHku Culn,Se,, poTo-3/1C, UMITYIbCHOE JTa3¢PHOE HAIbIIIEHUE.

© E. bopucos, f. Bepumnmaxa, I1. JIymuk, A. TBeppsiHouy, 0. TBepbstHoBu4, 2007
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AHoTauig

®OTOYYTIMUBI IUIIBKU Culn,Se,, OTPUMAHI METOAOM
IMITYJIbCHOI'O JIASBEPHOI'O HAITMJIEHHA

€. bopucos, 5. Bepuimaxa, II. /lyuux, A. Teep’anosun, 0. Teep’anoeuu

HocmimkeHi onTUYHI Ta (POTOBOJIBTAIYHI BJIACTUBOCTI IJIiBOK, OTPMMAaHUX iMITYyJIbCHUM Jia3e-
pPHUM BUIMapoByBaHHAM 3 MileHi Culn,Se, y BakyyMmi, Ha MiIKJIaIKK 3 Pi3HOI TEMIEPATYPOIO i
BUBUYCHO BIUIMB BillTa/ly y BaKyyMi IIpU pi3HUX TeMIIepaTypax Ha BIIaCTUBOCTI TOC/iIKYBaHUX ILTi-
BOK.

[Tpu HanmuieHHi IIBOK Ha HATpiTi MiAKIaAKKu YTBOPIOOThCs KpucTatitu Culn,Se,, ane BMicT
Se 3MeHITYEThC 3i 30IJIBIIIEHHSAM TeMITepaTypy Mminkmanok. HaBmaku, BMicT Se mpakTuaHo 30e-
piraeThbcs B IUTiBKax, HAaHECEHUX Ha MiJAKJIaAKU 3 KIMHATHOIO TeMIepaTypolo 1 Mmic/s Bianany y Ba-
KyyMi nipu temriepatypax 1o 700 K. I'lpu 11poMy, B mipolieci Biaaay YTBOPIOIOTLECS (POTOUYTINBI
nosikpucTaniyni miisku Culn,Se,. MakcumanbHa (GOTOYYTIMBICTD IJIBOK OTPUMaHA IIPU TEMIIE-
parypax Bignany 510-600 K.

Kmoyosi ciosa: rutiBku Culn,Se,, dboTo-epe, iMIy/ibcHe JTa3epHe HaITUIICHHS.

Abstract
PHOTOSENSITIVE Culn,Se, FILMS PREPARED BY LASER PULSED DEPOSITION
E. N. Borisov, Ya. Vertsimakha, P. Lutsyk, A. Tverjanovich, Yu. S. Tveryanovich

The optical and photovoltaic properties of the films prepared by pulsed laser deposition from
Culn,Se, target in vacuum on the substrates with different temperatures and the influence of anneal-
ing in vacuum at different temperatures on the properties of the films was studied.

The Culn,Se, crystallites appear at the deposition of films on heated substrates, but the content
of Se decreases in substrate temperatures increase. And on the contrary, the content of Se practi-
cally does not change in the films deposited on substrates at room temperatures and after annealing
in vacuum at temperatures up to 700 K. At this the photosensitive polycrystalline Culn,Se, films
form in the process of annealing. The maximal photosensitivity of the films is observed at annealing
temperatures 510-600 K.

Key words: Culn,Se, films, photovoltage, laser pulsed deposition.



Sensor Electronics and Microsystem Technologies. 4/2007

YK 539.2:648.75

BJINAHUE TEOMETPUYECKUX ITAPAMETPOB U TUIIA
INPOBOANMOCTH BA3OBbIX KPEMHHNEBBIX KPUCTAJIJIOB HA
DOOEKTUBHOCTb PABOTHI ®OTOITPEOBEPA3OBATEJIEN

M. B. Kupuuenxo', P. B. 3aiiues’, B. P. Konay’,
B. A. Aumonoea’, A. M. /lucmpamenko?®

'"HannoHaabHbIN TEXHUYECKUI YHUBEPCUTET “XapbKOBCKUM MOTUTEXHUYECKUI MHCTUTYT”
Ykpauna, 61002, . Xapbkos, yi. ®pynse, 21, +380686140783,
E-mail: kirichenko mv@mail.ru

’JocymapcTBeHHOE npennpuaTue “HaydHo-ucciaenoBaTeTbCKUii
TEXHOJIOTUYECKUI MHCTUTYT IMPUOOPOCTPOCHUS”,
Vkpauna, 61010, r. Xapskos, yia. [Ipumakosa, 40/42, +380972170720

AHHOTALUA

BIIMAHUE TEOMETPUYECKHNX ITAPAMETPOB 1 TUIIA ITIPOBOJANMOCTU BA3OBbBIX
KPEMHUEBBIX KPUCTAJLIOB HA D®®EKTUBHOCTD PABOTBI ®OTOITPEOBPA3OBATEJIEN

M. B. Kupuuenxo, P. B. 3aiiues, B. P. Konau, B. A. Aumonosea, A. M. Jlucmpamenko

[IpuBeneHb pe3yNbTaThl UCCAEIOBAHWIM BHIXOAHBIX M JUOAHBIX TAPAMETPOB (DOTORIEKTpUYEC-
KUX Tpeobpasosateneii (PDI1), M3roToBIIEHHBIX HA OCHOBE 0A30BBIX KPHMCTAJUIOB KPEMHUS p- U
Nn-TUIa TPOBOAUMOCTU ToJIIMHOMN oT 190 mo 375 mxM. IlyTeMm comocTaBieHUsT BBIXOAHBIX U AUO-
IHbIX TapameTpoB OBI1 ¢ 6a30BBIMU KpUCTAIaMU PA3IMYHON TOMIIVMHBL M TUIIA TTPOBOIUMOC-
TH TIOCJIETHUX 000CHOBAHA 1IeJIeCO00Pa3HOCTh CO3AaHMS BHICOKOA((MEKTUBHBIX OTEUECTBEHHBIX
®HBI1 HazeMHOr0 MPUMEHEHMS Ha OCHOBE KPUCTAJIJIOB KPEMHMUSI N-TUIA TPOBOAMMOCTH C TOJIIIIM -
Hoi1 He 60osee 200 MKM.

KiroueBbie cioBa: hoTonpeodpazoBaTeib, KpeMHMIA, TUIl MPOBOAUMOCTU, TOJILIMHA, Mapa-
METPHI.

AHoTauig

BIIJIMB TEOMETPUYHUX ITAPAMETPIB TA TUILY ITPOBITHOCTI BA3OBUX KPEMHIE€BUX
KPUCTAJIIB HA EOEKTUBHICTb POBOTHU ®OTOIIEPETBOPIOBAYIB

M. B. Kipiuenxo', P. B. 3aiiueé’, B. P. Konau', B. A. Aumonoea’, O. M. Jlicmpamenxo’

HaBeneHo pe3ynbratu JOCHiIXKEHb BUXiTHUX Ta JiOAHUX MapaMeTpPiB (DOTOEIEKTPUUYHUX Tepe-
tBopioBauiB (PEIT), BUroTOBIEHUX HA OCHOBI 0a30BMX KPUCTAIIB KPEMHIIO pP- Ta N-TUITY ITPOBI-
OHOCTi ToBIIMHOO Bim 190 mo 375 mxm. I1Insixom 3icTaBleHHS BUXiTHUX Ta DiOMHUX ITapaMeTpiB
®DEII 3 6a30BUMM KpUCTaJaMM Pi3HOI TOBIIMHU Ta THITY IIPOBITHOCTI OOIpPYHTOBAHA JOLIIbHICTh
CcTBOpeHHS BUcoKoedeKTuBHUX BiTun3HAHUX DEIT HazeMHOro nmpu3HavYeHHsI HA OCHOBI KpUCTa-
JIiB KPEMHiI0 N-TUITY TIPOBiTHOCTi 3 TOBIIMHOIO He Oiibie 200 MKM.

Kimouosi cioBa: hoTornepeTBoproBay, KpeMHii, TUM MPOBiAHOCTi, TOBILIMHA, TapaMETPU.

© M. B. Kupuuenko, P. B. 3aitnes, B. P. Konau, B. A. AuToHOBa, A. M. JIucrparenko, 2007
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Abstract

INFLUENCE OF GEOMETRIC PARAMETERS AND TYPE OF CONDUCTIVITY
OF SILICON BASE CRYSTALLS ON THE SOLAR CELLS EFFICIENCY

M. V. Kirichenko', R. V. Zaytsev', V. R. Kopach', V. A. Antonova’, A. M. Listratenko?

The investigated values of solar cells (SC) output and diode parameters made on the basis of p-
and n-type of conductivity silicon base crystals with a thickness from 190 to 375 um are presented.
By comparison of SC output and diode parameters with base crystals of various thickness and type of
conductivity the expediency of high efficiency Ukrainian SC creation for terrestrial application with
the single crystals of n- type conductivity and thickness no more then 190-200 um is grounded.

Key words: solar cells, silicon base crystals, type of conductivity, thickness, parameters.
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®I3UYHI SIBUIIIA TA 30HHI IIAPAMETPU KPUCTAJIIB
(3HgSe), (ALSe,) , JETOBAHMX MAPTAHIIEM

1I. JI. Map’anuyx, /]. I1. Kozapcokuil

YepHiBeubK1it HallioHATBbHMH YHiBepcuTeT iMeHi FOpisg DenpkoBnya,
58012, Yepnisui, Bya. M. Kowio6uncbkoro, 2 (037)22-4-68-77,
p.maryanchuk@chnu.edu.ua._

AHoTauig

®I3WYHI SIBUILIA TA 30HHI TAPAMETPH KPUCTAJIIB
(3HgSe),_(ALSe,) , TETOBAHUX MAPTAHIIEM

1I1. JI. Map’anuyk, J1. I1. Kozapcokuii

MarnitHa cipuitHATIMBICTG () ) KpucTainis (3HgSe), (Al Se,) (x=0,1), reroBaHux MapraHiem,
nociimkeHa B inTepsaii Temreparyp T=77 — 300 K nmpu H=4 xE metomom ®Dapanest mo i micus
TEpMOOOPOOKM 3pa3KiB B Mapax cejieHy. BcTaHOBIEHO, IO OCOOIUBOCTI ¥ 0OYMOBJIEHI HasIBHICTIO
B KpHUcTajlax KjacTepiB Tuny Mn—Se—Mn—Se pizHMX po3MipiB, B IKUX MiXX aToMaMu Mn yepe3
aTOMM XaJIbKOTeHa 3[IiiCHIOEThCSI HEIpsiMa OOMiHHA B3aEMO/isl aHTU(hEPOMATrHiTHOTO XapaKTepy.
TepMooOpoOKa 3pa3KiB B ITapax CeJeHy cJIad0 BILUTMBAE Ha y KPUCTATIB.

HocmikeHHs KiHeTnaHuX KoedimieHTiB kpucranis (3HgSe), (ALSe,) (x=0,1) (reroBannx
MapraHuem) nposeaeHi B iHTepBaii T=77-300K i H=0,5-5 xE g0 i micjist TepM00OpOoOKY 3pa3KiB
B napax cejsieHy. Jlo repmMoo6po6ku KoediuieHT Xomta (R,,) B mocmimKyBaHUX KpUCTalax He 3a-
JIEXKUTD BiJl TeMIepaTypu, TepMO-epc 30iIbIIYETHCS 3 POCTOM TEMITEpaTypH, €JACKTPONPOBIAHICTh
KpUCTaJIiB Ma€ MEeTATIYHMIA XapaKTep i Malixe JTiHIMHO 3aJIeXKUTh Bill TeMIlepaTypH, 110 BKa3ye Ha
MOXKJIMBICTh BUKOPUCTAHHS LIMX MaTepialliB sIK JaTYMKiB (CeHCOpiB) TemIepaTypu. TepmooObpoOKa
3pasKiB B Mapax ceJieHy IpUBOAUTL J0 3MEHILEHHS KOHLEHTpallil e1eKTpoHiB. OnepxXaHo 3allexX-
HicTh e(DeKTUBHOI MacH eJICKTPOHiB Ha piBHI DepMi Bil TeMIIepaTypu.

KirouoBi ciioBa: Kpucrai, eJeKTpOIIPOBiAHICTb, MAarHiTHA COPUMAHSTIUBICTD, KJIACTED.

AHHOTAIMA

®U3NYECKUE ABJEHUSA 1 30HHBIE IIAPAMETPBI KPYICTAJIJIOB
(3HgSe),_(ALSe,) , TJETUPOBAHHBIX MAPTAHIIEM

11. JI. Mapoanuyx, JI. I1. Kozapckuii

MarnurtHas Bocripuum4uuBOCTh (y) KpuctamioB (3HgSe), (AlSe,) (x=0,1) (rerupoBaHHBIX
MapraHiieM) uccienoBaHa B mHTepBaie temnepaTyp T=77 — 300 K nmpu H=4 kB metonom Pa-
pazest 10 U Mocjie TEpMOoOpaboTKM 00pa3loB B Mapax cejieHa. YCTAaHOBJIEHO, YTO OCOOEHHOCTHU
¥ OOYCJIOBJIEHBI HAJTMYKWEM B KpUCTAJIaX KiacTepoB TUa Mn—Se—Mn—Se pa3HbIX pa3MepoB, B
KOTOPBIX MEXIYy aToMaMM Mn depe3 aTOMBI XaJIbKOT€Ha OCYIIECTBIISICTCSI HEIPSIMOe OOMEHHOE
B3aMMOJIeliCTBME aHTU(EeppOMarHUTHOIO Xxapaktepa. TepMooOpadoTka 0Opa3lioB B Iapax cejieHa
c1a00 BIMSET Ha y KPYCTAJIOB.

Wccrenosannst KuHeTHuecKux Koadduumentos kpucramioB (3HgSe), (AlSe,) (x=0,1)
(nerupoBaHHBIX MapraHuem) npoBeneHbl B uHTepBaje T=77-300K u H=0,5-5 kO mo u mocie
TEPMOOOPabOTKK 00pasLoB B Mapax ceneHa. 1o tepmoodpaboTku KoapduumeHt Xomna (R,) B
HCCIIeAyeMbIX KPUCTA/IJIaX HE 3aBUCUT OT TeMIIEpaTyphbl, TEPMO-3/IC YBEINUNBACTCS C POCTOM TEM-
TepaTyphl, 3JIEKTPOIPOBOIHOCTb KPUCTAVIOB MMEET METAJUTMICCKUIT XapaKTep U IMTOYTH JTUHEIHO

© I1. . Map’sxuyk, J. I1. Kosspcekuii, 2007
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3aBUCUT OT TEMIIEpaTyphl, YTO YKa3bIBa€T Ha BO3MOXXHOCTh HMCIIOIb30BAaHMS 3TUX MaTEpUAJIOB B
KayecTBe JaTYMKOB (CEHCOPOB) TeMmepaTyphbl. TepMooOpaboTKa 0Opa3LoB B Mapax cejeHa mpu-
BOJIUT K U3MEHEHUIO KOHLIEHTpaLUH 3JIEKTPpOoHOB. IloydeHa 3aBUCUMOCTh 3((EKTUBHOI MacCh
3JIEKTPOHOB Ha ypoBHe DepMU OT TEMIIEPATYPHI.

KnroueBsie ciioBa: KpHUCTaLI, 3JIEKTPOIIPOBOIHOCTh, MATHUTHASI BOCIIPMMMYMBOCTD, KJIACTEP.

Abstract

PHYSICAL PHENOMENA AND BAND PARAMETERS OF CRYSTALS
(3HgSe), (Al Se,) , DOPED BY MANGANESE

P. D. Maryanchuk, D. P. Kozyarskyy

Magnetic susceptibility of (y) crystals (3HgSe), (AlLSe,) (x=0,1) (doped by manga-
nese) is investigated at the interval of temperatures T=77 — 300 K at H=4 kOe by the
method of Faraday before and after the heat treatment of samples in vapour of selenium.
It is established, that features y are caused by the presence in crystals of such clusters as
Mn-Se-Mn-Se, of different size, in which the indirect exchange interaction of antiferromagnetic
character between the Mn atoms through the atoms of chalcogenide is carried out. Heat treatment
of samples in vapour of selenium has a low influence on y of the crystals.

Researches of kinetic factors of crystals (3HgSe), (AlSe,) (x=0,1) (doped by manganese) are
carried out during the interval T=77-300K and H=0.5-5 kOe before and after the heat treatment
of samples in vapour of selenium. Before the heat treatment factor of the Hall (R,,) in researched
crystals does not depend on temperature, thermoelectric motive power increases with the growth
of temperature, electroconductivity crystals has metal character and almost linearly depends on a
temperature which specifies on possibility to use these materials as sensors of temperature. Heat
treatment of samples in vapour of selenium results in the change of the electrons concentration. It
was gotten dependence on temperature of effective mass of electrons at the Fermi level.

Key words: crystal, electroconductivity, magnetic susceptibility, cluster.
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EJEKTPOHHI BJIACTUBOCTI KPUCTAJIIB Inl ITIJI TUCKOM
A. B. @panis, O. B. boszupa, O. B. @panie’

JIbBiBCHKMI HaIliOHATBHU YHiBepcUTeT iMeHi IBana dpanka,
Byn. Kupuna i Medonmis, 8, JIesiB, 79005, Ykpaina, bovgyra@physics.wups.lviv.ua

"HauionanbHuii yHiBepcuTeT “JIbBiBChbKa MoJliTeXHiKa”, Kadeapa Gizuku,
Bya. Crennana bannepu, 12, 79001, JIbBiB

AHoTanis
EJIEKTPOHHI BJJACTUBOCTI KPUCTAJIIB Inl ITIJ TUCKOM
A. B. @panis, O. B. boseupa, O. B. Opanis

Ha ocHOBi caM0Oy3rokeHMX po3paxyHKiB METOIOM TICEBAONOTEHIIIaTy MPOBEACHO TEOPETUUHE
BUBYECHHS CTPYKTYPHUX i €JIEKTPOHHUX BJACTUBOCTEM MOHOKpUCTAIB Inl y mmpokomy nmiamnazo-
Hi 3MiHM 30BHIIIHBOrO TUCKY. [linTBepaXeHO BU3HAYAIbHY POJIb HAMJIUILKOBOI 552 €J1EKTPOHHOI
nmapu ioHa In* y ¢oopMyBaHHi CTpYKTYpM Ta CTabii3allii CIIOJYK, 110 MiCTATh KaTiOHU i3 3HUKEHOIO
BaJICHTHiCTIO. BU3HaueHO 3HaYeHHS rpaHUYHOIO TUCKY (pazoBoro nepexoay Inl y Bucokocumer-
puuHuii cTpyKTypHuUil TMI1 CsCl. BctaHOBIEHO, IO TIepel CTPYKTYPHUM IEPEX0a0M BilOyBaEThCS
repexia HamiBIpoBiZHUK-MeTan. ITicas cTpyKTYypHOro Iepexody CIIoJyKa 3ajIMIIaeThcsl Hamali
KBa3i0AHOMipHUM METAJIOM.

KiouoBi ciioBa: 1apyBaTuii KpucTtall, 30HHO-€HepreTUYHa aiarpama, ¢ha3oBuil mepexia, XiMis
BHCOKOTI'O THUCKY.

Abstract
ELECTRONIC PROPERTIES OF Inl CRYSTALS UNDER PRESSURE
A. V. Franiv, O. V. Bovgyra, O. V. Franiv

The theoretical investigations, based on self-consistent calculations using pseudopotential meth-
od, of the structural and electronic properties of Inl monocrystals in a wide pressure range were
carried out. The determining role of the 5s? electron pair of In* in stabilizing structures with reduced
valency is justified. A pressure value of phase transition of Inl to the high symmetry CsCl-type struc-
ture is determined. Before the phase structural transition the pressure induced transition to a metal-
lic state occurs. After structural transition the compound is still quasi-one dimensional metal.

Key words: layered crystal, band energy diagram, phase transition, high-pressure chemistry.

© A. B. ®pamnis, O. B. bosrupa, O. B. ®pasnis, 2007
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AHHOTAIMA
DJIEKTPOHHBIE CBOMICTBA KPVICTAJIJIOB InI 1101 TABJEHUEM
A. B. @panus, O. B. boszupa, O. B. @panus”

Ha ocHoBe camocorIacoBaHHBIX pacYeTOB METOIOM IICEBIOIIOTEHIIMAA IIPOBEACHO TEOPETH -
YeCcKoe M3YyYeHME CTPYKTYPHBIX U 3JIEKTPOHHBIX CBOMCTB MOHOKpUCTaIOB Inl B mmpokom nua-
Ma30He M3MEHEHUsI BHeIIHero napieHus. [loaTBepxXaeHa onpeneisiolias poib U30bITOYHON 552
3JICKTPOHHOI Taphl MoHa In* B ¢hopMUpOBAaHUU CTPYKTYpPHI U CTAOMJIM3ALIMK COCAMHEHUI, KO-
TOpPbIE COACPKAT KATUOHBI CO CHIKEHHOM BaJIeHTHOCTBIO. OnpeneieHbl 3HaYeHUS MPeAeIbHOTO
nJasiaeHus (azoBoro mepexona Inl B BeicokocuMMeTpuuHBIH cTpyKTypHBIH TUIT CsCI. YcTtaHoBIE-
HO, YTO Iepel CTPYKTYPHBIM MEPEXOA0M IMPOUCXOIUT IepeXo MOJyIpoBoAHUK-MeTal. [Tocie
CTPYKTYPHOTO IIepexoia COeIMHEHUE OCTAETCS B NaJbHEMIIIEM KBa3MOJHOMEPHBIM METAJLIOM.

KimoueBble cj1oBa: CJIOMCTBIN KPUCTAJLT, 30HHO-3HepreTniyeckasi quarpamma, (pa3oBblii mepe-
XOJI, XMMHUS BBICOKOT'O TaBJIEHUS.
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TEXHOJNOIA BUPOBHNUTBA CEHCOPIB

SENSORS PRODUCTION TECHNOLOGIES

YIK 621.315

BJINAHUE TEPMOOBPABOTKHN HA ITAPAMETPbBI COJIHEYHbBIX
BJIEMEHTOB nITO/pInP, IIOJIYYEHHBIX METOAOM
NAPOJUTUYECKON ITYJIbBEPU3ALINN

A. B. Cumawresuu’, JI. A. Illepoan’, JI. B. Iopuax?,
JI. H. bpyx?, A. B. Kosaav®, I0. B. Ycamouii’

1 — UnctutyTt nipuknagHoit pusnku AHM,
yi. Akagemudeckas 5, MD 2028, KnmnHes, Pecrryoimka Monmosa,
telr. (37322)738054, e-mail: Alexey.Simashkevich@phys.asm.md, serban@mail.md

2 —IocyHuBepcuteT MoJA0BHI,
yi. MareeBuua 60, MD 2009, Kumnnes, Pecriydiavuka Mongosa,
tedt. (37322)577820, e-mail: Igorceac@usm.md, bruk@usm.md, acoval@usm.md, usaty1980@mail.ru

AHHOTALUA

BIINMAHNE TEPMOOBPABOTKU HA ITAPAMETPbBI COJTHEUYHbBIX DJIEMEHTOB nITO/pInP,
MOJIYYEHHBIX METOIOM IUPOJUTUYECKON MYJILBEPU3AIINI

A. B. Cumawreeuu, JI. A. Illlepoan, JI. B. Iopuax, JI. H. bpyk, A. B. Koseaav, 1O. B. Ycambiii

B pabGote n3yueHo BIMSHME OTXKKUTa B aTMocdepe BOIOPOIa Ha MapaMeTphl COTHEYHBIX 3JIe-
MEHTOB, ITOJIYYEHHBIX MTUPOJUTUYECKON nyabBepusanneit cioeB ITO Ha MOHOKpUCTAUTMYECKHE
noajioxkku pInP ipu Temmnepatype 450°C. B pesynbraTe MpoBeAeHHBIX UCCAEA0BAaHUI TTOKAa3aHO,
YTO OTXWI COJNHEYHbIX 27eMeHToB In/nITO/pInP/Ag:Zn B H, npu Temneparype 350°C B Teue-
HuU 10 MUH BemeT K 3HAYMTEIbHOMY YIYYIIEHUIO UX (hOTORJEKTPUIECKUX CBOMCTB. Ilapamer-
Pbl COJTHEYHBIX 3JIEMEHTOB, MOJyYEHHBIX Ha Momioxkax pInPc KoHueHTpaumeit HocuTtenei 3a-
psana p=3-10"cm=, nocne TepmoodpaboTky B H, nocturaior cnenyomux sHadenuii: V. =0,626B,
I =22,72mA/cm?, FF=71%, x.n.0.=10,09%.

KiroueBble cii0Ba: COJIHEUHBIN 3JIeMEHT, TepMooOpadoTka, ciou ITO, mupoauTrudeckas nyab-
BepHU3aLUSL.

AHoTauig

BIIJIMUB TEPMOOBPOBKHU HA TTAPAMETPU COHAYHUX EJTEMEHTIB niTO/pinP,
OTPUMAHUX METOJOM MIPOJITUYHOI TYJIbBEPU3AIIIT

A. B. Cumawreeuu, JI. A. Illlepoan, JI. B. lopuax, JI. . bpyk, A. B. Kosaas, 1O. B. Ycamuii

Y po6GoTi BUBYEHMIT BILUIUB Biamnanay B aTMOcGhepi BOAHIO Ha MTapaMeTpU COHSIYHUX €JIEMEHTIB,
OTPUMAaHMX IiPOJITUYHOIO MyJibBepu3allieto mapiB ITO Ha MOHOKpUCTATIYHUX HiaKiIankax pInP
npu temnepatypi 450°C. B pe3ynsrati npoBeaeHUX AOCTiAXEeHb MOKa3aHO, 110 BiAnagl COHIYHUX
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enemenTiB In/nITO/pInP/Ag:Zn y H, npu temneparypi 350°C npotsrom 10 XB. Besie 10 3HAUHOTO
MOJIIIIEHHS iXHiX (DOTOENEKTPUUYHHUX BaacTUBOCTeN. [TapaMeTpu COHSIYHUX €JIEMEHTIB, OTpUMa-
HUX Ha migkinankax pInP 3 koHueHTpauieio HociiB 3apsaay p=3-10"7cm, micis TepMooOpoOKHU B H,
JOCATalOTh HACTYIHMX 3HaueHb: V =0,626B, I =22,72mA/cm?, FF=71%, x.x.1.=10,09%.

KnrouoBi ciioBa: COHSTUHUI eJIeMeHT, TepMooOpoOKa, mapu I'TO, mipoiTnyHa nyibBepHr3ailis.

Abstract

THE INFLUENCE OF HEAT TREATMENT ON THE PARAMETERS OF nITO/pInP SOLAR CELLS,
OBTAINED BY SPRAY PYROLITHIC METHOD

A. Simashkevich, D. Sherban, L. Gorceac, L. Bruk, A. Coval, Iu. Usatii

The influence of thermal treatment in H, on the parameters of In/nITO/pInP/Ag:Zn solar cells
obtained by ITOlayers pyrolithic pulverization have beeninvestigated. The ITO/pInP heterostructures
obtaining take place at the temperature of 450°C. As a result of these investigations it was shown
that the thermal treatment of In/nITO/pInP/Ag:Zn SC in H, at 350°C during 10min leads to the
considerable improvement of their photoelectric parameters. The photoelectric parameters of the
best solar cell received on InP wafers with concentration p=3-10"7cm-3 after the thermal treatment
are V. =0,626V, I_=22,72mA/cm?, FF=71%, E =10,09%.

Key words: solar cells, thermal treatment, ITO layers, pyrolithic pulverization.



Sensor Electronics and Microsystem Technologies. 4/2007

OIVIAJ ITYBJIKAIIN )KYPHAJLY IEEE SENSORS JOURNAL
Ne6 3a 2006 pik

Yolume: 6, Issue: 6, ISSN: 1530-437X

An In-Pixel Current-Mode Amplifier for Computed
Tomography

Steadman, R. Vogtmeier, G. Kemna, A. Eddine Ibnou
Quossai, S. Hosticka, B. J.

On page(s): 1372-1373

Abstract

A high-dynamic-range current-mode detector for a com-
puted-tomography application is shown. A regulated cur-
rent-mirror structure that provides a 17-bit dynamic range
and a noise floor below 3 pA__has been implemented at
pixel level. Nonlinearity is kept below 2%, and the signal
bandwidth is higher than 10 kHz. A test structure with a
4x4 pixel array is presented in this paper. Both the pho-
todiode and the current-mode amplifier have been inte-
grated into the same CMOS standard process

MEMS-Capacitive Pressure Sensor Fabricated Using
Printed-Circuit-Processing Techniques
Palasagaram, J. N. Ramadoss, R.

On page(s): 1374-1375

Abstract

Microelectromechanical systems (MEMS)-based ca-
pacitive pressure sensors are typically fabricated using sil-
icon-micromachining techniques. In this paper, a novel
liquid-crystal polymer (LCP)-based MEMS-capacitive
pressure sensor, fabricated using printed-circuit-process-
ing technique, is reported. The pressure sensor consists
of a cylindrical cavity formed by a sandwich of an LCP
substrate, an LCP spacer layer with circular holes, and
an LCP top layer. The bottom electrode and the top elec-
trode of the capacitive pressure sensor are defined on the
top side of the LCP substrate and the bottom side of the
top-LCP layer, respectively. An example pressure sensor
with a diaphragm radius of 1.6 mm provides a total ca-
pacitance change of 0.277 pF for an applied pressure in
the range of 0-100 kPa

Electrical Determination of E.coli O157:H7 Using Tin-
Oxide Nanowire Coupled With Microfluidic Chip
Huang, X. Zhang, Y.

On page(s): 1376-1377

Abstract
Electrical determination of E.coli O157:H7 was inves-
tigated by antibody-modified individual SnO, nanowire
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(TONW) coupled with microfluidic chip. The static
responses to E.coli and S.typhimurium on new device
were studied. The responses to E.coli on the device that
contained an unmodified or a modified TONW under
continuous injection were also compared. Finally, an
alternative mechanism to explain the observed behavior
was proposed

Quantum Dots-Based Optical Fiber Temperature
Sensors Fabricated by Layer-by-Layer

de Bastida, G. Arregui, F. J. Goicoechea, J.
Matias, I. R.

On page(s): 1378-1379

Abstract

Two types of CdTe quantum dots of different sizes (4 and
5 nm) were successfully deposited on optical fibers using
the layer-by-layer electrostatic self-assembly method.
The sensors showed a linear and reversible variation of
the emission wavelength for a temperature range from 30
°C to 100 °C, with a sensitivity of 0.2 nm/°C

A Programmable 0.18-pm CMOS Electrochemical
Sensor Microarray for Biomolecular Detection
Hassibi, A. Lee, T. H.

On page(s): 1380-1388

Abstract

A configurable electrochemical sensor microarray sys-
tem-on-a-chip fabricated in a standard digital 0.18-pm
complementary metal-oxide-semiconductor (CMOS)
process is presented. Each pixel within this 5x10 array
occupies a 160 umx120 pm area and contains a differ-
ential electrochemical transducer with a programmable
sensor. The sensor has a digitally configurable topology
capable of performing different electroanalytical meas-
urements for a variety of affinity-based biomolecular
sensing applications. The main modes of operation for
this system are impedance spectroscopy, voltammetry,
potentiometry, and field-effect sensing
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Nanosized Metal-Oxide Semiconducting SrTi , O, .
Oxygen Gas Sensors for Low-Temperature Application
Hu, Y. Tan, O. K. Zhu, W.

On page(s): 1389-1394

Abstract

The X-ray diffraction and transmission electron micro-
scope results show that nanosized- SrTi , O, ; material
series (27 nm) with perovskite structure can be synthe-
sized using the high-energy ball milling technique. The
thick-film screen-printed nanosized- SrTi, O, -based
sensor series with annealing temperature of 400 °C are
found to have good oxygen-sensing property at near hu-
man-body temperature for the first time for such a low
temperature. The effect of the deviating stoichiometry
of the nanosized- SrTi, O, ,-delta -based sensors on
their sensing properties was also investigated. The op-
timal relative resistance (Rnilmgen/R20%oxygen) value of 6.35
was obtained by a nanosized-SrTiO, ; -based sensor at
40 °C operating temperature. Their near human-body
operating temperature is much lower than that of the
conventional low-temperature semiconducting oxygen
gas sensors (300°C-500°C) and SrTiO, oxygen sensors
(>700°C). This can extend the application of the semi-
conducting oxygen gas sensors from the conventional
high and medium temperature to the lower operating
temperature areas such as the medical, environmental,
and domestic fields, etc

Microfluidic Three-Electrode Cell Array for Low-
Current Electrochemical Detection

Triroj, N. Lapierre-Devlin, M. A. Kelley, S. O.
Beresford, R.

On page(s): 1395-1402

Abstract

This paper reports the implementation and calibration
of a microscopic three-electrode electrochemical sensor
integrated with a polydimethylsiloxane (PDMS) micro-
channel to form a rapid prototype chip technology that is
used to develop sensing modules for biomolecular signals.
The microfluidic/microelectronic fabrication process
yields identical, highly uniform, and geometrically well-
defined microelectrodes embedded in a microchannel
network. Each three-microelectrode system consists of
a Au working electrode with a nominal surface area of 9
um,, a Cl, plasma-treated Ag/AgCl reference electrode,
and a Au counter electrode. The patterned electrodes on
the glass substrate are aligned and irreversibly bonded
with a PDMS microchannel network giving a channel
volume of 72 nL. The electrokinetic properties and the
diffusion profile of the microchannels are investigated
under electrokinetic flow and pressure-driven flow con-
ditions. Cyclic voltammetry of 10 mM K,Fe(CN), in 1
M KNO, demonstrates that the electrode responses in

the cell are characterized by linear diffusion. The vol-
tammograms show that the system is a quasi-reversible
redox process, with heterogeneous rate constants rang-
ing from 3.11 to 4.94x10-3 cm/s for scan rates of 0.1-1
V/s. The current response in the cell is affected by the
adsorption of the electroactive species on the electrode
surface. In a low-current DNA hybridization detection
experiment, the electrode cell is modified with single-
stranded thiolated DNA. The electrocatalytic reduction
of 27 uM Ru(NH,)/’" in a solution containing 2 mM
Fe(CN),* is measured before and after the exposure of
the electrode cell to a 500-nM target DNA sample. The
preliminary result showing an increase in the peak cur-
rent response demonstrates the hybridization-based de-
tection of a complementary target DNA sequence

Scaling Properties of Gold Nanocluster Chemiresistor
Sensors

Ancona, M. G. Snow, A. W. Foos, E. E. Kruppa, W.
Bass, R.

On page(s): 1403-1414

Abstract

The effect of geometric scaling on the performance of
metal-insulator metal-ensemble (MIME) chemiresistors
based on gold nanoclusters is investigated. The ultrasmall
size of the nanoclusters is shown to enable extreme scaling
of the sensors with reductions in area of at least a factor
of 10* over conventional MIME devices. If the operating
voltage is held constant, the absolute sensitivity of the de-
vices is found to remain essentially unchanged by the geo-
metric scaling. Interestingly, this occurs despite the fact
that contact resistance appears to play a significant role in
the smallest devices. The detection limit of the sensors is
set by a signal-to-noise ratio, and because 1/f noise tends
to dominate, reduction in sensor size raises the noise floor,
leading to a degradation in the detection limit. Because of
the importance of the 1/f noise, optimal performance will
be obtained by operating the sensors under ac conditions
with filtering. Despite the degradation in performance that
results from scaling, nanocluster-based chemiresistors of
reduced size can still be advantageous because of the pos-
sibility of achieving vapor-sensing systems of substantially
reduced size, power, complexity, and cost, as well as new
applications, e.g., for sensor arrays

Highly Sensitive Humidity Sensor Using Pd/Porous
GaAs Schottky Contact
Salehi, A. Nikfarjam, A. Kalantari, D. J.

On page(s): 1415-1421

Abstract
This paper investigates the suitability of porous GaAs
as a semiconductor material for sensing humidity. The
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authors have developed two types of sensors based on
Pd/porous GaAs and Pd/GaAs Schottky contacts for
humidity measurements. It was found that the porosity
on GaAs wafer promoted the sensing properties of the
contact used as highly sensitive humidity sensor toward
different amounts of relative humidity operated at room
temperature. On the contrary, the Pd/GaAs sample op-
erated at room temperature exhibited negligible sensitiv-
ity to relative humidity. The advantages of using porous
GaAs for Schottky humidity sensor are the following:
high sensitivity, low response time, and insignificant de-
pendence on temperature. Current-voltage (I-V) char-
acteristics of the Pd/porous GaAs Schottky humidity
sensor exhibited a saturation current value of 8.5x101
A under dry condition (5% relative humidity). This was
increased to 7.0x10 A when submitted to a relative hu-
midity of 25%. The saturation current was further in-
creased considerably to 3.0x10-7 A as the relative humid-
ity was increased to 95%. This is more than two orders
of magnitude increase in saturation current compared
to dry condition. A parameter called humidity sensitiv-
ity was defined using the current value at a fixed forward
voltage of 0.2 V to present the sensitivity of the sensor.
Response times are reported to discuss the adsorption
and desorption characteristics of the device. Pd/porous
GaAs sensor operated at room temperature showed a fast
response time of 2 s and a sensitivity value of 93.5% in
the presence of 25% relative humidity. Furthermore, the
influence of increase in relative humidity as well as heat-
ing effects on the responsivity of the sensor is described.
Scanning electron microscopy analysis of the Pd/porous
GaAs sample exhibited highly porous structures

Biomolecular Tuning of Electronic Transport Properties
of Carbon Nanotubes via Antibody Functionalization
Teker, K. Wickstrom, E. Panchapakesan, B.

On page(s): 1422-1428

Abstract

Carbon nanotubes (CNTs) are remarkable solid-state
nanomaterials due to their unique electrical and me-
chanical properties. The electronic properties of nano-
tubes combined with biological molecules such as pro-
teins could make miniature devices for biological sensing
applications. In this paper, the noncovalent interaction
of single-wall CNTs with antibodies is presented for its
potential applications for detecting overexpressed cell
surface receptors in breast cancer cells. The degree of
binding of antibodies on CNTs was found to be more
than 80% for an extended sampling area by confo-
cal microscopy. The key to achieve such high degree of
functionalization is due to the separation of CNTs using
surfactants that leads to a high surface area to volume
ratio and higher number of active sites for charge transfer
that enhance binding. This paper also presents tuning of
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electronic transport properties of CNTs by monoclonal
antibodies that are specific to insulin-like growth factor 1
receptor in breast cancer

Polymer-Based Ion Trap Chemical Sensor
Yu, M. Fico, M. Kothari, S. Ouyang, Z. Chappell, W. J.

On page(s): 1429-1434

Abstract

Ion traps are widely used in chemical analysis, and they
are especially important in current attempts to miniatur-
ize mass spectrometers to create portable instruments.
The ultimate aim is to build a handheld device that
would require a smaller mass analyzer. To accomplish
this task, a robust precision fabrication procedure is de-
sired. In this paper, the authors report a new approach
to fabricating ion traps using stereolithography appa-
ratus (SLA), which provides precision monolithic fab-
rication. An SLA-fabricated rectilinear ion trap, which
employs a very simple electrode geometry, is shown to
provide detection capabilities within a useful mass range
encompassing that of interest in the detection of numer-
ous volatile organic compounds, including those relevant
to homeland security applications. Single small ion traps
and integrated trap arrays can be made through this ap-
proach, which allows higher operating pressures and re-
duced power requirements

Inkjet-Printed Polymer Films for the Detection of
Organic Vapors
Mabrook, M. E Pearson, C. Petty, M. C.

On page(s): 1435-1444

Abstract

Inkjet printing has been used to prepare polymeric thin
films for gas sensing. The conductive polymer poly(3,4-
ethylene dioxythiophene) doped with polystyrene sul-
fonated acid (PEDOT-PSS) was used as the organic
ink. The electrical resistance of the printed films was
monitored during exposure to atmospheres containing
alcohol vapors. Thin films (one to two printed layers) ex-
hibited a sharp, nonreversible increase in film resistance
(a “chemical fuse”) which was attributed to a change
in morphology of the PEDOT-PSS layer. The response
time of the thin films was 6-10 min, depending on the
film thickness. A longer response time was observed for
three inkjet-printed layers. In contrast, thick films (>
four printed layers) showed a reversible response (ex-
cept for the initial exposure) to the same vapor. This was
thought to originate from a screening effect between the
positively charged PEDOT and negatively charged PSS
dopant. The response times of the thick films were 8 and
6 min for methanol and ethanol, respectively. For both
types of response, the inkjet-printed layers were found be
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more sensitive to methanol (0.05% ppm') than to etha-
nol (0.03% ppm')

Optical Properties of a Fluorinated Polyimide as Related
to Ethanol and Water-Vapor-Sensing Capability
Carturan, S. Quaranta, A. Negro, E. Bonafini, M.
Maggioni, G. Della Mea, G.

On page(s): 1445-1453

Abstract

Thin films of a fluorinated polyimide derived from 4,4°-
(hexafluoroisopropylidene) diphthalic anhydride and
2,3,5,6-tetramethyl-1,4-phenylenediamine have been
obtained by spin-coating a solution of polyimide powder
dissolved in chloroform. The synthesized polyimide has
been characterized by a variety of techniques including
Fourier transform infrared spectroscopy (FTIR), ther-
mal gravimetric analysis, differential scanning calorim-
etry, solubility tests, optical transmission spectroscopy,
and fluorescence spectroscopy. Changes in the intensity,
peak shape, and position of the intrinsic fluorescence
features as observed under exposure to ethanol and water
vapors have been correlated to specific chemical inter-
actions between the analytes and the macromolecules.
Interactions stronger than dipole-dipole forces such as
hydrogen bonds, evidenced by FTIR, are thought to
play an important role in the changes of the fluorescence
features. Single-wavelength fluorescence versus time
measurements have also been performed by exposing the
samples to alternating pulses of N, and different organic-
vapor concentrations in order to evaluate the response
and recovery times and the quantitative determination
capability of the material. The polymer proved to be sen-
sitive to both the tested analytes, with response and re-
covery times in the order of the tens of seconds

A Novel Lead-Wire-Resistance Compensation Technique
Using Two-Wire Resistance Temperature Detector
Maiti, T. K.

On page(s): 1454-1458

Abstract

A novel lead-wire-resistance compensation technique
using two-wire resistance temperature detectors is pre-
sented here. This technique compensates the effect of
both identical and nonidentical lead-wire resistances in
the measurements. The measured error is comparable
with both conventional three-wire and four-wire tech-
niques and lies within £0.15% of reading the resistance.
The proposed technique also reduces self-heating by
50%. It is quite conveniently adaptable in industry

Effect of Thin Film Thicknesses and Materials on the
Response of RTDs and Microthermocouples
Imran, M. Bhattacharyya, A.

On page(s): 1459-1467

Abstract

Fabrication and thermal characterization of a resistance
temperature detector (RTD) heater and microthermo-
couples (MTs) on silicon substrates have been reported
in this paper. The influence of film thickness and nick-
el-gold (Au) electroplating on RTD on its steady-state
temperature with respect to its steady-state electrical
power input and resistance is studied. Further, the ther-
mal effects of multiple thermocouples in a thermopile as
well as the effects of Au layers in the contact pads of the
thermopiles on their open-circuit Seebeck voltage are
studied. Therein lies the novelty of this paper. The in situ
operating relationships for the RTD heater and the MT
are provided

Enhancement of Temperature Sensitivity for Metal—
Oxide—Semiconductor (MOS) Tunneling Temperature
Sensors by Utilizing Hafnium Oxide (HfO,) Film Added
on Silicon Dioxide (SiO,)

Wang, T.-M. Chang, C.-H. Hwu, J.-G.

On page(s): 1468-1472

Abstract

In this paper, metal-oxide-semiconductor (MOS) ca-
pacitors fabricated on p-type silicon substrate with haf-
nium oxide (HfO, ) film added on silicon dioxide (SiO,)
were demonstrated as reliable temperature-detecting de-
vices. The saturation current of MOS (p) capacitor with
added HfO, film is easy to saturate within 0.5 V. From
40°C to 90°C, each increase of 10°C almost doubles the
saturation current. The C-V curves show that the inter-
face properties of Si/SiO, and SiO,/HfO, are good. It was
also shown that these devices are reliable even though
they had been electrically stressed at various tempera-
tures (30°C~90°C) for 15 000 s. They have the potential
to be integrated into the circuits as temperature detectors
in the era of ultralarge-scale-integration technology

Using Smart Sensor Strings for Continuous Monitoring
of Temperature Stratification in Large Water Bodies
Skinner, A. J. Lambert, M. E

On page(s): 1473-1481

Abstract

A “smart” thermistor string for continuous long-term
temperature profiling in large water bodies is described
allowing highly matched yet low-cost spatial and tem-
poral temperature measurements. The sensor uses the
three-wire SDI-12 communications standard to enable
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a low-powered radio or data logger on supporting buoys
to command measurements and retrieve high-resolution
temperature data in digital form. Each “smart” tempera-
ture sensor integrates a thermistor element, measurement
circuitry, power control, calibration coefficient storage,
temperature computation, and data communications.
Multiple addressable sensors at discrete vertical depths
are deployed along a three-wire cable that provides pow-
er and allows data transfer at regular intervals. Circuit,
manufacturing, and automated calibration techniques
allow temperature measurements with a resolution of
+0.003°C, and with intersensor matching of +0.006°C.
The low cost of each sensor is achieved by using poor
tolerance thermistor and circuit components in con-
junction with a 15-bit charge-balance analog-to-digital
converter. Sensor inaccuracies and temperature coef-
ficients are corrected by a two-point calibration proce-
dure made possible by a standard-curve generator within
the sensor, based upon the method of finite differences.
This two-point calibration process allows in-field sensor
string calibration in stratified water bodies and provides a
means to correct for long-term calibration drift without
having to return the string to a laboratory

Microfabricated Inductive Micropositioning Sensor for
Measurement of a Linear Movement
Dinulovic, D. Gatzen, H. H.

On page(s): 1482-1487

Abstract

An inductive device with a moving core will change its
inductance as a function of the core position. By extend-
ing this principle to a microtransformer with multiple
evenly spaced cores, a measurement system combining
features of analog (variable reluctance) and incremental
positioning may be devised. For detecting the direction
of motion system (to know in which direction to count),
an incremental length-measurement system not only
requires one, but two output signals, which have to be
offset by 90°. This paper presents a microtransformer-
based positioning system fulfilling these requirements. It
presents the fabrication technology employed and dis-
cusses experimental test results

Vortex Shedder Fluid Flow Sensor
Lynnworth, L. C. Cohen, R. Rose, J. L. Kim, J. O.
Furlong, E. R.

On page(s): 1488-1496

Abstract

This paper was motivated by the possibility of extracting
from a vortex-shedding strut, in addition to flow veloc-
ity V, information on fluid density p or temperature T,
and combining them to obtain mass flowrate. Shedder
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shapes were diamond and bluff polygon. These shapes
are compared as vortex shedders in flowing air or water.
V is obtained from the shedding frequency f. In water,
V ranged from 0.5 to 4 m/s and, in air, from 0.3 to 15
m/s. Clamp-on ultrasonic transducers generated and,
on the diagonally opposite side of the pipe, received the
beam that obliquely traversed the wake of the shedder.
A continuous-wave transmission across the fluid was
modulated by vortices passing through the beam. The
modulation frequency yielded f. In air, the bluff polygon
yielded fover a 50 : 1 flow range, which was better than
the diamond’s flow range of 20 : 1. Whether the shedder
was a diamond or a bluff polygon, and the fluid air or
water, f correlated approximately linearly with the flow
velocity V. Using one path of an ultrasonic tag clamp-
on flowmeter system, the measured vortex-shedding
frequencies were found to be in reasonable agreement
with computational-fluid-dynamic predictions for dia-
mond and for bluff-polygon struts. Collectively, the pipe
Reynolds number (Re) range was 1000-200 000. With
both shedders, operation was demonstrated in laminar-
and turbulent-flow regimes. In water flow tests, rotat-
ing the diamond (aspect ratio=3) through 90° about its
axis, from broadside to airfoil, diminished the Strouhal
number by 17%. When the diamond shedder was tested
as a torsional density sensor in flowing air or water, no
torsional transit time effect of ' was observed, confirm-
ing for the first time a 1989 prediction. The negative re-
sult in flowing water implies that there were no attached
bubbles or microbubbles

Overtone Oscillator for SAW Gas Detectors
Pasternak, M.

On page(s): 1497-1501

Abstract

A design of an overtone oscillator a with surface-acous-
tic-wave (SAW) resonator is described in this paper. The
circuit works stably on the frequency 4.710 GHz (29th
harmonic of loaded resonator) at about the -2 dBm
level. In the construction, distributed-constant circuits
have been applied. Commercially available SAW sensors
usually work within the range of frequency from a few
dozen to a few hundred megahertz. On the other hand,
it is a well-known fact that the mass sensitivity of such
devices is directly proportional to the square of its oper-
ating frequency, and SAW sensors for organic vapors, for
instance, are usually mass sensitive. For this reason, an
increase in the SAW sensors’ operating frequency seems
to be useful. The circuit described in this paper shows the
possibility of a dramatic rise in SAW operating frequency
by exerting its operation through a specific high overtone
(harmonic frequency) of the SAW resonator. The over-
tone frequency in such a solution then plays the role of
basic mode. The oscillator proposed in this paper seems
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to be a good tool for chemisensitive-SAW-coating inves-
tigation

A Validated Model for the Zero Drift Due to Transformer
Signals in Electromagnetic Flowmeters Operating With
Electrolytic Conductors

Maalouf, A. 1.

On page(s): 1502-1510

Abstract

In this paper, the author investigates theoretically the
magnitudes of the zero offsets and the zero drifts origi-
nating from magnetic-flux linkage between the coils of
the electromagnet and the loop formed by the electrode
cables in an electromagnetic flowmeter for electrolytic
conductors. The dependence of such zero offsets on
the liquid properties, frequency of operation, etc., is
explained. This dependence is used to predict the zero
offsets expected in metering this liquid using phase-sen-
sitive detection with the flowmeter tube described in this
paper. Precautions needed in flowmeter design to mini-
mize instrument offsets and zero drifts are explained. In
the end, the proposed model was validated against the
experimental data

Performance of Magnetic Pulsed-Eddy-Current System
Using High Dynamic and High Linearity Improved Giant
MagnetoResistance Magnetometer

Dolabdjian, C. P. Perez, L. De Haan, V. O.

De Jong, P. A.

On page(s): 1511-1517

Abstract

Eddy-current nondestructive testing is commonly car-
ried out using single-frequency time-harmonic excita-
tions. Pulsed excitation offers a simple and effective
alternative to classical eddy-current techniques and is
classically implemented with coil(s) (transmitter and/or
receiver). We present a pulsed-eddy-current-system al-
ternative using a high-performance giant magnetoresist-
ance magnetometer is presented. An analytical solution
of the magnetic flux density created by the transient eddy
current is given. Comparison with experimental results
shows that the approximations are accurate (1% or bet-
ter). System performances are presented and discussed
versus sensor characteristics and compared to classical
ones (transmitter/receiver coil systems)

Enhancement of Sensitivity of Microwave Planar
Sensors With EBG Structures

Garcia-Banos, B. Cuesta-Soto, F. Griol, A. Catala-
Civera, J. M. Pitarch, J.

On page(s): 1518-1522

Abstract

A strategy to improve microstrip sensor performance
for monitoring dielectric properties of materials is
proposed. The method relies on the reduction of the
wave group velocity to induce higher interaction be-
tween the sensor and the material. This is achieved by
the design of periodic patterns in the sensor ground
plane, which exhibit electromagnetic band gap (EBG)
effects. The presence of these EBG structures turns
out to be highly effective, inducing a noticeable de-
crease of the wave velocity. The sensitivity is defined
and measured for different sensor configurations in
order to quantify the improvements obtained. It is
observed that, with the EBG structures, the residence
time of the wave in the material under test is longer,
and a substantial increase of the sensor sensitivity is
obtained. EDICS Category-MICR

A Customized Radiation Sensor for Ionization Collection
Ma, J. Yeow, J. T. W. Chow, J. C. L. Barnett, R. B.

On page(s): 1523-1530

Abstract

The measurement of absorbed doses is fundamental to
radiation biology and oncology. A customized parallel
plate radiation sensor was designed and fabricated as a
precursor to investigating novel materials, such as car-
bon nanotubes, as a substitute for conventional metallic
conducting plates or active volume medium. This sensor
contains two thick and large-area electrodes that provide
the sensor with a good signal-to-noise ratio. The 6 MV
and 15 MV photon beams produced by a Varian Clinac
21 EX medical linear accelerator were used in the experi-
ments. The linear accelerator was calibrated such that 1
monitor unit (MU) produces 1 cGy of dose in water with
depth of 5 cm for a calibration geometry of source-to-axis
distance equal to 100 cm and 10x10 cm? field size at the
point of measurement. Ionization measurements were
performed by varying the bias voltages, electrode sepa-
rations, exposures, and angles of the incident beam to
characterize the sensor. Signal saturation characteristics
of the sensor with different electrode separations and ex-
posures were investigated. This sensor displayed excellent
linear response to exposure up to 600 MU. An analytical
modeling using the pencil beam model and simulations
based on device configuration were given to explain the
results. In oblique incident beam experiments, the pro-
totype sensor showed an accurate response compared to
simulation results for a small field size of 1x1 cm? The
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sensor was tested to be suitable in the study of ionization
collection efficiencies for different materials

A Handheld Neutron-Detection Sensor System Utilizing
a New Class of Boron Carbide Diode

Osberg, K. Schemm, N. Balkir, S. Brand, J. I.
Hallbeck, M. S. Dowben, P. A. Hoffman, M. W.

On page(s): 1531-1538

Abstract

A handheld neutron-detection sensor application is de-
scribed in this paper. The sensor system utilizes a new
class of boron carbide diode that interacts with incom-
ing neutrons. To interface with the boron carbide diode,
an integrated front end is designed in a 1.5-um standard
CMOS technology. With the diode and front-end mi-
crochip, a handheld neutron-detection system was re-
alized with an embedded microcontroller for real-time
processing. The handheld detector operation was then
tested with a plutonium-beryllium neutron source. Test
and measurement results confirm the validity of the ap-
proach and the functionality of the design

A Fiber-Bragg-Grating-Based Sensor for Simultaneous
AC Current and Temperature Measurement

Reilly, D. Willshire, A. J. Fusiek, G. Niewczas, P.
McDonald, J. R.

On page(s): 1539-1542

Abstract

In this paper, a sensor that is capable of measuring both ac
current and temperature using a single fiber Bragg grat-
ing (FBQG) is described. The device consists of a magnet-
ically biased magnetostrictive alloy bonded to an FBG.
The magnetic field generated by the current in a specially
designed coil produces internal strains in the magneto-
strictive alloy which can be detected by the FBG. The
temperature at the sensing point is determined through
averaging of the sensor output signal. The measurement
range of the sensor can be varied by altering the design
of the sensor coil. A prototype sensor that is capable of
measuring ac currents up to 1 A has been constructed
while simultaneously measuring temperatures of up to
100 °C
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Single-Cell Detection Using Optofluidic Intracavity
Spectroscopy
Shao, H. Kumar, D. Lear, K. L.

On page(s): 1543-1550

Abstract

Optofluidic intracavity spectroscopy was used to realize
label-free detection of single biological cells, including
yeast cells and human blood cells, as well as polystyrene
spheres in a microfluidic Fabry-Perot cavity. The design,
fabrication, and testing of the cavities are discussed,
along with the sensing mechanism. The resonant condi-
tions of the microfluidic cavity were modified by the cells
and microspheres inside the cavity due to the effective
refractive index profile of the cells. Transmission spectra
of single cells in the cavity, measured using a customized
microscope system, exhibited cell-type specific higher
order transverse mode features, including the number
of transverse modes, mode shape, and the relative mode
spacing. A correlation method for the cell-induced spec-
tra is reported and provides a preliminary demonstration
that some types of single cells can be differentiated. After
further development, the method may provide a useful
label-free optical technique for recognizing cells in a mi-
crofluidic environment

A Self-Referencing Method for Microplate Label-Free
Photonic-Crystal Biosensors
Chan, L. L. Cunningham, B. T. Li, P. Y. Puff, D.

On page(s): 1551-1556

Abstract

To improve the accuracy of optical biosensors, a refer-
ence sensor is often incorporated in close proximity to
the sensor performing the detection function in order to
compensate for common-mode error sources that result
in a detected signal but are not a result of biochemical
binding to the sensor surface. These error sources include
thermal drift, the refractive index of the test sample, and
nonspecific binding. Because photonic-crystal biosen-
sors do not allow lateral propagation of light along their
surface, spatial images of biochemical-binding density
may be generated in which each individual pixel of the
image represents an independent sensor. Using this ca-
pability, a small region of a photonic-crystal surface can
effectively contain a large number of “active” and “refer-
ence” pixels when the immobilized ligand is applied to
only a portion of the imaged region. In this paper, the
use of a photonic-crystal optical biosensor assay protocol
and data-analysis method that results in elimination of
common-mode error sources from the detected signal is
described. When applied to biosensors embedded within
a standard 96-well microplate format, the new method
enables the use of nanoliter-scale quantities of immobi-
lized ligand reagent, is insensitive to immobilized ligand
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nonuniformity, and allows rapid analysis of many bio-
chemical assays in parallel

Aging Effects of Schottky Barrier Position Sensitive
Detectors
Henry, J. Livingstone, J.

On page(s): 1557-1563

Abstract

This paper reports on the changing performance of
Schottky barrier position sensitive detectors (PSDs) over
a three-year span. Devices were fabricated from p-Si and
thin Schottky barrier metal films of tantalum, titanium,
and aluminum and measured over a three-year period,
with the aim of investigating which metals produced the
best and most stable devices. Results showed the linearity
of the electrical outputs was largely unchanged but that
the magnitude of the electrical outputs changed quite
markedly in some cases. Generally, it was found that the
Ta and Al devices showed the most consistent improve-
ment, with Ta devices improving on average about 6.5%
and Al devices improving, on average, 8.5%. For Ti,
less than half of the devices improved with the average
change in performance being a deterioration in response
of 4%. Secondary ion mass spectroscopy results showed
that the Ta and Al metals are migrating with respect to
the silicon interface, which may indicate the growth of
metal oxides in this region with the possible formation of
active pseudometal-insulator-semiconductor structures,
which can be associated with improved device perform-
ance. Response times of the PSDs were in the range of 2
to 3 us for devices based on all three metals

A Semicylindrical Capacitive Sensor With Interface
Circuit Used for Flow Rate Measurement
Chiang, C. T. Huang, Y.-C.

On page(s): 1564-1570

Abstract

In this paper, a semicylindrical capacitive sensor with an
interface circuit used for flow rate measurement is pro-
posed. The numerical analysis method to calculate the
capacitance of the semicylindrical capacitive sensor is
analyzed and discussed. The picofarad-range capacitive
variation of the semicylindrical capacitive sensor can be
detected and converted into voltage variation by the in-
terface circuit. Besides, the interface circuit is compact
enough to simplify the circuit complexity and could be
easily implemented for flow rate measurement. All the
functions of the capacitive sensing method of the semi-
cylindrical capacitive sensor used for flow rate measure-
ment are proved successfully through HSPICE simula-
tion. Measurement results have successfully confirmed
the correct functions and performance of the semicy-

lindrical capacitive sensor with an interface circuit used
for flow rate measurement, which ranges from 0.136 to
4.746 L/min, on the liquid crystal display panel coating
machine

Actuator-Based Infield Sensor Calibration
Feng, J. Qu, G. Potkonjak, M.

On page(s): 1571-1579

Abstract

In this paper, an online infield nonparametric calibra-
tion and error-modeling approach was developed. The
approach employs a single source as the external stimu-
lus that creates the differential sensor readings used for
calibration. Under very mild assumptions imposed on
the calibration functions, error model, and the environ-
ment, the technique utilizes the maximal likelihood prin-
ciple and a nonlinear function minimization solver to
derive both the calibration function and the error model
of a specified accuracy simultaneously. The approach is
intrinsically localized and presents two variants: 1) one
where only pairs of neighboring sensors have to com-
municate in order to conduct the calibration and 2) one
where probably a minimum amount of communication
is achieved. In addition, the broadcasting tree problem
was also formulated as an integer linear programming
(ILP) instance; therefore, the broadcasts used in the sec-
ond variant are optimally resolved. The techniques were
evaluated using the traces from the light sensors recorded
by the infield deployed sensors, and the statistical evalu-
ations are conducted in order to obtain the interval of
confidence to support all the results

Smart Electromagnetic Sensor for Buried Conductive
Targets Identification
Zitouni, A. Beheim, L. Huez, R. Belloir, F

On page(s): 1580-1591

Abstract

In this paper, the authors introduce the evolution of an
eddy current sensor based on the induction balance prin-
ciple. Its objective is to localize and identify the various
types of buried pipelines like gas and water without exca-
vation. Starting from an analogical version of the sensor,
they use modeling to increase its sensitivity. The mod-
eling is realized using a distributed point source method,
which gives us rather interesting results. Based on these,
the authors describe the hardware and the different elec-
tronic parts which composes the detector. They present
the second generation of the sensor and the different
changes added to improve its performances. Two coding
systems are associated to the sensor. It gives an important
number of targets (tags) necessary to the application.
Each kind of pipe type is associated with a characteristic
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tag integrating conductive elements. The identification
of the tag allows the recognition of the corresponding
pipe. The response of the buried tag can be disrupted by
the presence of metallic objects in the neighborhood. To
eliminate their effects, they use blind-source-separa-
tion algorithms. This represents the preprocessing step
followed by signal processing software. There are many
algorithms used to recognize buried tags. These are based
on different principles like neural networks, fuzzy logic,
or structural recognition. The multiplicity of the number
of algorithms is necessary to surpass the difficult iden-
tification and drives us to use an original method of the
combination of results, trying to increase the reliability
of the final decision. Finally, the authors focus on the
sensor evaluation and considered prospects

Interrogation of a Fiber Bragg Grating Using a
Mechanically Induced Long-Period Fiber Grating
Rego, G. M. Salgado, H. M. Santos, J. L.

On page(s): 1592-1595

Abstract

A fiber-sensing scheme with controlled sensitivity com-
prising a fiber Bragg grating (FBG) and a mechanically
induced long-period fiber grating (MLPFG) is present-
ed. The FBG was written by exposing the fiber to 248-
nm UV laser radiation such that the Bragg wavelength is
localized on the slope of a resonant band of a mechani-
cal grating, which was produced by winding a nylon
string around a fiber/grooved tube set. The strength of
that resonant band was altered by applying loads to the
MLPFG. For different loads, the FBG was submitted to
strain values of up to 2200 pe, in steps of 200 pe, during
which the Bragg wavelength and the respective transmit-
ted peak power through the MLPFG were recorded. It
was demonstrated that by applying a weight with a value
of 0.78 kg to the MLPFG, the sensitivity of the FBG in-
terrogation technique to strain variations increased from
2.23 (without load) to 3.20 pW/pue

Long-Term Stability of Metal Lines, Polysilicon Gauges,
and Ohmic Contacts for Harsh-Environment Pressure
Sensors

Andrei, A. Malhaire, C. Brida, S. Barbier, D.

On page(s): 1596-1601

Abstract

This paper presents a study on the long-term stability of
AlTi (with a TiW diffusion barrier) metal lines, polysili-
con gauges, and metal on polysilicon contacts resistanc-
es for piezoresistive pressure sensors operating in harsh
environments. Test structures have been exposed at 150
°C for a cumulated time of almost five months. Only the
polysilicon resistivity proved to be stable over time, metal
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lines, and ohmic-contacts resistances showing irrevers-
ible drifts. Finally, the influence of such drifts over the
long-term offset stability of piezoresistive pressure sen-
sors has been discussed

Nondimensionalized Parametric Modeling of Fringing
Electric-Field Sensors
Li, X. Rowe, G. Inclan, V. Mamishev, A. V.

On page(s): 1602-1608

Abstract

Fringing electric field (FEF) sensors are widely used for
noninvasive measurement of material properties, such as
porosity, viscosity, temperature, hardness, and degree of
cure. They are also used to detect the presence of a ma-
terial or estimate the concentration of a material within
the test environment. No generic analytical models exist
for FEF sensors. Optimization of FEF sensor design of-
ten involves complex and time-consuming finite element
simulations. This paper presents a nondimensionalized
parametric model to improve the design process. The
effects of design parameters, such as sensor geometry
and substrate material, are quantified in the model. The
model parameters are determined from a three-dimen-
sional surface fit of finite element simulation results for
the most common type of sensor geometry. The variables
in the model are nondimensionalized, which makes the
model applicable to a wider range of sensor designs

Discrimination of Temperature, Strain, and Transverse
Load by Using Fiber Bragg Gratings in a Twisted
Configuration

Silva, S. E. O. FrazoFrazao, O. Santos, J. L.
ArajoAraujo, F. M. Ferreira, L. A.

On page(s): 1609-1613

Abstract

A sensing head based on two fiber Bragg gratings ar-
ranged in a twisted configuration is proposed to measure
three parameters simultaneously, namely: 1) tempera-
ture, 2) strain, and 3) transverse load. One of the gratings
is impressed into a high-birefringence fiber that provides
two distinct spectral signatures, which, together with the
signature of the second grating and the geometric char-
acteristics of the sensing head, enable the degrees of free-
dom required to achieve the simultaneous measurement
functionality. The resolutions achieved with this config-
uration for the measurement of temperature, strain, and
transverse load are +3.1°C, +46 ue, and £0.01 N/mm,
respectively
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The Nanocell: A Chemically Assembled Molecular
Electronic Circuit
Seminario, J. M. Ma, Y. Tarigopula, V.

On page(s): 1614-1626

Abstract

Computing is one of the most demanding applications of
integrated circuits (IC). It requires the highest possible
speed to process information. Higher speeds imply small-
er circuits and, therefore, higher densities of integration.
Thus, the most effective way to make faster circuits is by
“scalingdown”, i.e., reducing the device size proportion-
ally. However, under present technology, miniaturization
is mainly constrained by the amount of heat dissipated as
the number of devices increases per unit area and by the
ability of lithographic tools to chisel smaller details on
bulk substrates; these are technical constraints. However,
there are physical or natural constraints which are practi-
cally material independent (speed of light, size of atoms,
response of the electron, and Planck constant). Two
main scenarios have been proposed for using molecules
or small group of atoms (clusters) to build devices able
to perform logical operations, bypassing, to some extent,
problems undermining miniaturization or scaling-down
processes for IC. One approach is the crossbar; a promis-
ing technology that uses directed self-assembly to make
nanoarrays similar in shape to those already fabricated at
larger scales by standard electronics. The other approach
is the nanocell, which is a complementary design in the
sense that it builds up (bottom-up) from single mol-
ecules into precise and complex structures that can be
approached by standard lithography. This paper focuses
on the description, advances, and possibilities of the
nanocell approach, which takes advantage of the great
skills developed by chemists to synthesize molecules with
precise arrangements of atoms in a molecule. The nano-
cell concept does not require a deterministic assembly or
deposition of molecules and clusters, thanks to the re-
cently discovered programmability feature of molecules.
Thus, in this paper, it is shown that the nanocell is a fea-
sible concept for the development of electronics beyond
deterministic lithograph- ic approaches presently used
in the fabrication of IC. The great importance and ad-
vantage of having molecular size computing devices is
their ability to interact directly with external agents or
molecules producing a sensor device already attached to
a nanoprocessor that is able to strongly help in the stand-
off detection of chemical and biological agents

Exploiting A Priori Time Constant Ratio Information
in Difference Equation Two-Thermocouple Sensor
Characterization

McLoone, S. Hung, P. Irwin, G. Kee, R.

On page(s): 1627-1637

Abstract

The characterization of thermocouple sensors for tem-
perature measurement in varying-flow environments is
a challenging problem. Recently, the authors introduced
novel difference-equation-based algorithms that allow in
situ characterization of temperature measurement probes
consisting of two-thermocouple sensors with differing
time constants. In particular, a linear least squares (LS)
A formulation of the characterization problem, which
yields unbiased estimates when identified using general-
ized total LS, was introduced. These algorithms assume
that time constants do not change during operation and
are, therefore, appropriate for temperature measurement
in homogenous constant-velocity liquid or gas flows.
This paper develops an alternative  formulation of the
characterization problem that has the major advantage
of allowing exploitation of a priori knowledge of the ra-
tio of the sensor time constants, thereby facilitating the
implementation of computationally efficient algorithms
that are less sensitive to measurement noise. A number of
variants of the B formulation are developed, and appro-
priate unbiased estimators are identified. Monte Carlo
simulation results are used to support the analysis

Calibration Transfer Among Sensor Arrays Designed for
Monitoring Volatile Organic Compounds in Indoor Air

Quality
Wolfrum, E. J. Meglen, R. M. Peterson, D. Sluiter, J.

On page(s): 1638-1643

Abstract

Sensor arrays were constructed using commercially
available heated tin oxide sensors (Figaro TGS2602) and
exposed to a wide variety of volatile organic compounds
(VOCs) in air streams at concentration levels in the range
of 0.01-0.30 ppm, which is a range typical of indoor air
quality studies. Partial least squares calibration models
were developed using steady-state sensor array responses.
These calibration models were used to detect, differenti-
ate, and quantify different VOCs. The authors were able
to successfully transfer single-component calibrations by
sorting the sensors in each array by sensitivity prior to
transfer. Future work will explore multicomponent cali-
bration transfer
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Spatio-Temporal Processing for Multichannel
Biosensors Using Support Vector Machines

Zuo, Y. Chakrabartty, S. Muhammad-Tahir, Z. Pal, S.
Alocilja, E. C.

On page(s): 1644-1651

Abstract

Rapid-response biosensing systems are necessary to
counteract threats due to foreign and high-consequence
pathogens. A yes/no multichannel biosensor is an impor-
tant tool that enables simultaneous detection of different
pathogens, independent of their relative concentration
level. This paper proposes a novel multichannel biosens-
ing technique, which combines multiclass support vector
machines (SVMs) with multichannel immunosensors.
The method combines spatial and temporal information
generated by the multichannel immunosensor for rapid
and reliable discrimination between pathogens of inter-
est. This paper demonstrates that by including temporal
and cross-reactive spatial signatures, the accuracy of the
system can be improved at low pathogen concentration
levels and for discrimination between closely related
strains of pathogens. Compensation of systematic and
biosensor fabrication errors is achieved by the use of a
supervised SVM training which is also used in system
calibration. Experimental results, with a prototype mul-
tichannel biosensor used for discriminating strains of E.
coli (K12 and O157 : H7) and Salmonella enterica se-
rovar Thompson, show an accuracy of 98% for concen-
tration levels, 10°-108 colony forming units per milliliter,
and total detection time of less than 6 min

Ultrasonic Piezoceramic Transducer Modeling With
VHDL-AMS: Application to Ultrasound Nonlinear
Parameter Simulations

Guelaz, R. Kourtiche, D. Nadi, M.

On page(s): 1652-1661

Abstract

This paper presents an ultrasonic transducer modeling
with very high-speed integrated circuit (VHSIC) hard-
ware description language-analog and mixed signal
(VHDL-AMS) IEEE 1076.1 integrated in a global meas-
urement cell modeling dedicated to biological tissue ul-
trasound characterization. Usual modeling of ultrasonic
transducers is based on electrical analogy and is not sim-
ulated in the global measurement environment. The ul-
trasonic transducer modeling proposed is simulated with
a nonlinear acoustic load and electronic excitation. The
nonlinear B/A parameter is used to characterize a me-
dium with a comparative method. The measurement cell
is composed of two piezoelectric ceramic transducers,
which are implemented with Redwood’s electric scheme.
The analyzed medium is placed between the transducers
and modeled to take into account the nonlinear propa-
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gation with the B/A parameter. The usual transmission
line model has been modified to take into account the
nonlinear propagation for a one-dimensional (1-D)
wave. Simulations of the transducer pulse response and
electrical impedance show a VHDL-AMS model that
is in good agreement with measurement and compared
to the usual personal computer simulation program with
integrated circuit emphasis results simulations. Results
obtained by simulation of mediums (blood, milk, liver,
and human fat tissue) showed good agreement between
modeling and experimental measurement, and a maxi-
mum error of about 12.5% for B/A measurement-simu-
lation

Multiplexed Fiber Bragg Grating Interrogation System
Using a Modulated Fiber Bragg Grating and the
Tunable-Filter Method

Paterno, A. S. de Oliveira, V. Figueredo, T. S.
Kalinowski, H. J.

On page(s): 1662-1668

Abstract

This paper describes the use of a mechanically modulat-
ed fiber Bragg grating (FBG) to address FBG sensors us-
ing the tunable-filter method. A demonstration of FBG
sensors multiplexing using this interrogation method is
also presented, where the tunable FBG is used to scan
the spectral operating range of the sensors. All the FBG
used in this paper do not need to match their center
wavelengths

Sensing Tilt With MEMS Accelerometers
Luczak, S. Oleksiuk, W. Bodnicki, M.

On page(s): 1669-1675

Abstract

A miniature tilt sensor made of standard microelec-
tromechanical systems accelerometers and with an ac-
curacy of 0.3° over the full measurement range of pitch
and roll is presented. Such sensor performance has been
achieved, owing to the application of an original method
of determining tilt angles, which is described in this pa-
per. Experimental studies performed on a physical model
of the sensor are discussed, and ways on improving the
performance of the sensor are briefly introduced
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Four-Channel QCA Using Mesoporous Silica Films for
Gas Sensing Applications
Palaniappan, A. Su, X. Tay, F E. H.

On page(s): 1676-1682

Abstract

A four-channel quartz crystal microbalance array (QCA)
coated with silica hybrid films is tested as a gas sensor
to identify and quantify target analytes. Plasma calcined
mesoporous silica films have been used to form hybrids
for gas sensing applications. Silica hybrids are obtained
by incorporating various receptor molecules in the po-
rous network through physiosorption and/or chemical
bonding between the silica matrix and receptor mol-
ecules. Field-emission scanning electron microscopy,
Fourier transform infrared spectroscopy, secondary ion
mass spectroscopy, and nitrogen adsorption analysis are
used to characterize the obtained films. The frequency
interference between the individual quartz crystal micro-
balance in the QCA has been eliminated by appropriate
positioning of the electrodes. It is concluded that the
sensitivity and selectivity of the four-channel QCA could
be enhanced by depositing plasma calcined mesoporous
hybrids on the electrodes

Human Tracking With Wireless Distributed Pyroelectric
Sensors

Hao, Q. Brady, D. J. Guenther, B. D. Burchett, J.
Shankar, M. Feller, S.

On page(s): 1683-1696

Abstract

This paper presents a wireless pyroelectric sensor system,
composed of sensing modules (slaves), a synchronization
and error rejection module (master), and a data fusion
module (host), to perform human tracking. The com-
putation workload distribution among slave, master, and
host is investigated. The performances and costs of dif-
ferent signal-processing and target-tracking algorithms
are discussed. A prototype system is described contain-
ing pyroelectric sensor modules that are able to detect
the angular displacement of a moving thermal target.
Fresnel lens arrays are used to modulate the sensor field
of view. The sensor system has been used to track a single
human target

A High-Precision NDIR CO, Gas Sensor for Automotive
Applications
Frodl, R. Tille, T.

On page(s): 1697-1705

Abstract
A new high-precision spectroscopic gas sensor measur-
ing carbon dioxide (CO,) for harsh environmental con-

ditions of automotive applications is presented. The car-
bon dioxide concentration is the primary parameter for
sensing in cabin air quality, as well as an important safety
parameter when R744 (carbon dioxide) is used as the re-
frigerant in the air conditioning system. The automotive
environment challenges the potential sensor principles
because of the wide temperature range from -40°C to
+85°C, the atmospheric pressure from 700 to 1050 mbar,
and relative humidity from 0% to 95%. The presented
sensor system is based on the nondispersive infrared
principle with new features for reaching high precision
criteria and for enhancing long-term stability. A second
IR source is used for internal recalibration of the primary
IR source, redundancy purposes, and software plausibil-
ity checks. The CO, sensor system achieves an accuracy
of better than +5.5% over the whole temperature, pres-
sure, and humidity ranges, with a resolution below 15
ppm and a response time shorter than 5 s. The operating
time of the sensor system is more than 6000 h over a cor-
responding lifetime of more than 15 years. Experimental
results show outstanding results for the intended auto-
motive applications

Ultrasonic Transmission-Mode Tomography Imaging for
Liquid/Gas Two-Phase Flow
Fazalul Rahiman, M. H. Abdul Rahim, R. Tajjudin, M.

On page(s): 1706-1715

Abstract

This paper details the development of noninvasive ultra-
sonic tomography for imaging liquid and gas flow. The
transmission-mode approach has been used for sensing
the liquid/gas two-phase flow, which is a kind of strongly
inhomogeneous medium. Sixteen pairs of ultrasonic sen-
sors have been used. By using low excitation voltage of
20V, fan-shaped beam ultrasonic transmitters will emit
ultrasonic pulses to the receivers. The investigations were
based on the transmission and the reception of ultrasonic
sensors that were mounted circularly on the surface of
the experimental vessel. The algorithms used to recon-
struct the concentration profile for two-phase flow using
a fan-shaped beam scanning geometry were presented.
By using a hybrid-binary reconstruction algorithm, real-
time ultrasonic transmission-mode tomography has
been developed. Experiments show that performance
is acceptable with an image-reconstruction speed of 10
frames/s. The results of the experiments and possible fu-
ture improvements were also discussed
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Noncontact Probes for Wire FaultLocation With
Reflectometry
Wau, S. Furse, C. Lo, C.

On page(s): 1716-1721

Abstract

This paper describes an approach to locate wire faults
using reflectometry without physical contact with the
wire conductor. This noncontact method is capable of
locating faults on both dead and live powered wires with
today’s reflectometry technologies, and it does not re-
quire any modification or disconnection of the existing
wiring system. With proper configuration, this method
can detect wire faults with an accuracy of 3 in, which is
comparable to direct connection systems

A Capacitive Single-Layer Approach for Particle Velocity
Estimation in Pneumatic Dilute Phase Conveying
Fuchs, A. Zangl, H.

On page(s): 1722-1727

Abstract

This paper presents a capacitive sensor conception,
which allows for the measurement of the particle veloc-
ity in a pneumatically conveyed material flow. The fea-
ture of proposed conception is the use of only one single
measurement layer perpendicular to the flow, which re-
sults in a cost-effective and compact sensor design. Two
possible sensor topologies are analyzed and their appli-
cability for noninvasive velocity estimation in pneumatic
conveying are discussed. Both simulations and measure-
ment results for the particle velocity in dilute phase flow
are presented

Fast Gas Sensing Using an Integrated Synthetic Jet
Actuator
Sasaki, 1. Janata, J. Glezer, A.

On page(s): 1728-1733

Abstract

A miniature (millimeter-scale) synthetic jet actuator is
integrated with a chemical gas sensor (chemFET) to ef-
fect inhalation and exhalation of ambient gas samples
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and induce small-scale mixing at the surface of the sen-
sor. The fluidically integrated jet transports ambient fluid
into the jet/sensor assembly through integrated fluid
channels, impinges the sample fluid on the sensing ele-
ment, and finally ejects the sample fluid to the ambient.
The response of the sensor in the presence of the active
jet is compared to its response when the jet is inactive.
The jet actuator directs entrained ambient air toward
the active surface of the sensor, and the impingement of
sample gas onto the surface of the sensor results in faster
response time. Because the operating characteristics of
the integrated synthetic jet actuator can be easily opti-
mized for specific configurations, it is concluded that
jet-assisted sampling and sample transport coupled with
turbulent impingement can offer significant advantages
for gas sensor systems

Progress and Recent Realizations of Miniaturized
Inductive Proximity Sensors for Automation
Jagiella, M. Fericean, S. Dorneich, A.

On page(s): 1734-1741

Abstract

Noncontacting inductive proximity sensors (IPSs) are
widely preferred for position detection in industrial ap-
plications. Advances in computer-aided design simula-
tion tools, integration, and assembly techniques for the
last ten years have made possible continued sensor-fea-
ture improvements in parallel to size reduction toward
very small miniaturized versions. This paper refers to
the progress in the past years, presenting recently gained
knowledge in sensing principle, evaluation electronics,
and manufacturing. The most significant improvements
are the usage of a drum-core topology, application-
specified integrated circuit implementation, and face-
down flip-chip technology. The fundamentals shown in
this paper were essential for the design and development
of a worldwide innovation: the smallest single-compo-
nent IPS family that has the largest switching distance.
Mounted in a stainless steel tube with a diameter of only
3 mm and a length of 33 mm, the smallest sensor in the
family is able to detect metal targets at distances of up to
3 mm and provide an output switching signal with high-
current capacity
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CbKUI HallioHaJbHMI yHiBepcuTeT iMeHi 1. I. MeyHukoBa

IIpoBoasaTs
3-10 MizKHapoHy HAYKOBO-TeXHIYHY KOH(epeHIlilo
“CeHcopHa eJIEKTPOHIKA Ta MiKPOCHCTEMHI TeXHOJI0Tii”
(CEMCT-3)
(3 BUCTaBKOI0 PO3POOOK Ta MPOMHCJIOBHX 3Pa3KiB CEHCOPIB)
“CEMCT-3”, Ykpaina, Oneca, 2 — 7 uepsns 2008 p.

Tonosa koHdepen1ii mpodecop B. A.CmunTHHA,
pekTop OmechKoro HalliOHAJIBHOTO YHiBepcuTeTy iMeHi 1. I. MeunukoBa
3acTyrmHUK rooBu akanemik PAH I'ynsges 1O. B. (Mocksa, Pocis),
3aCTYITHUK TosioBU nipodecop JI’Amiko A. (Pum, Itanis),
3aCTyNHUK rojiopu wi.-kop. HAHY Jlurosuenko B. I'. (KuiB, Ykpaina)
3aCTyNHUK roysoBu 4i.-kop. HAHY Mauyain B. ®. (KuiB, YkpaiHa)
BUEHUI cekpeTap A.¢.-M.H., mpod. Jlemix . I. (Omeca, Ykpaina)

HaykoBi Hanpsimu kondepeHnmii:

1. ®i3uyHi, XiMiUHi Ta iHIIIi SIBUIIA, HA OCHOBI SIKUX MO- 7. AKYCTOEJICKTPOHHI CEHCOPH.

KYTb OyTH CTBOPEHi CEHCOPHU. 8. HanoceHcopu (i3rka, MaTepiain, TEXHOJIOTIsI).
2. ITpoekTyBaHHS Ta MaTeMaTUYHE MOIeTIOBaHHS ceH- 9. CeHcopu Ta iHOpMaIliiiHi CUCTEMH.

COpIB. 10. Marepianm ast cCEHCOPIB.

3. Cencopu Qi3MIHUX BEJTMYNH. 11. TexHosoTiYHi MpobJieMU CEHCOPIB.

4. XimiuHi ceHCOpPH. 12. MixpocuctemHi texnosorii (MST).

5. bioceHcopwu. 13. Herpanalrist, METPOJIOTis Ta aTeCTAallisl CEHCOPIB.

6. Pagianiiiti, onTUYHI Ta ONTOEIEKTPOHHI CEHCOPH.

OcHoBHI 1aTh KOH(epeHii:

[Mpuitom peecTpaliitHUX KapToK, Te3 MOTOBi/Ie 3 EKCTIEPTHUMU

BUCHOBKaMU (IIJ1sT aBTOPIB 3 YKpaiHM) i 3asIBOK HA y4acTh Y BUCTABIL 1o 28.02.08
Poscuiika 2™ iHopMaliiiHOTo JIUCTa yYaCHUKAM Ta aBTOpaM

TMPUITHSATUX AOTIOBineH 10 30.03.08
[Mpuitom MoBHUX nOTOBinEH 10 30.04.08
[Tpuitom oprBHECKY 1o 01.05.08

Az_l,peca A JUCTYBAHHA:

HIJI — 3, Oprkomitet “CEMCT-3”,

Onecpkuii HallioHaJIbHUI yHiBepcuTeT iMeHi 1. I. MeuHukoBa

ByJ1. JIBOpsHCHKa, 2, M. Oneca, 65082, YkpaiHa,

ten./dakc +38(048)-723-34-61, 1. +38 (048) 726-63-56, Jlenix Apocaas Liiu
E-mail: semst-3@onu.edu.ua, ndl_lepikh@onu.edu.ua

JonaTtkoBo: iHdopMmalliis Mpo KoHpepeHIlilo po3MillieHa Ha BeO-CTop:
http://www.semst.onu.edu.ua/semst-3/
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i YHIBEPC,

CEHCOPHA ENEKTPOHIKA ~
TA MIKPOCHUCTEMHI TEXHOAOr1

=5/ SENSORS ELECTRONICS
7S AND MICROSYSTEM TECHNOLOGY

(o] w2
RCTTIETR

o
B,
CEMCT-3:5EMST-3 ©
2 - 7 uepeun 2008

Call for papers

Scientific Council of NASU on the problem “Physics of Semiconductors and Semiconductor Devices” , National
Academy of Sciences of Ukraine, Ministry of Education and Science of Ukraine, Ministry of Industrial policy
of Ukraine, Ukrainian Physical Society, V.E. Lashkaryov Institute for Semiconductor Physics of NASU, Odessa

1. I. Mechnikov National University
Hold
3rInternational Scientific and Technical Conference
“Sensors Electronics and Microsystems Technology
(SEMST-3)”

(with the exhibition of sensors developments and industrial samples)
“SEMST-3”, Ukraine, Odessa, June 2-7, 2008

Chairmen Prof. V. A. Smyntyna, the Rector
of Odessa I. I. Mechnikov National University
vice-chairmen Prof. Yu. V. Gulyaev (Moscow, Russia)
vice-chairmen Prof. A. D’Amico (Rome, Italy)
vice-chairmen Prof. V. G. Litovchenko (Kiev, Ukraine)
vice-chairmen Prof. V. F. Machulin (Kiev, Ukraine)
scientific secretary Prof. Ya. I. Lepikh (Odessa, Ukraine)

Subject categories:

1. Physical, chemical and other phenomena, as abasesof 7. Acoustoelectronics sensors.
sensors development. 8. Nanosensors (physics, materials, technologies).

2. Sensors design and mathematical modeling. 9. Sensors and information systems.

3. Physical sensors. 10. Sensors materials.

4. Chemical sensors. 11. Sensor technology problems.

5. Biosensors. 12. Microsystems technologies (MST).

6. Radiation, optical and optoelectronics sensors. 13. Sensors degradation, metrology and certification.

The basic dates of the conference:

Deadline for Registration forms and abstracts —28.02.08

Dispatch of the 2" announcement to participants

and to accepted abstracts authors — 30.03.08

Deadline for full papers — 30.04.08
— 01.05.08

Deadline for payment

The address for correspondence:

RL — 3, Organizing committee “SEMST-3”,

Odessa I. I. Mechnikov National University.

2, Dvoryanskaya str., Odessa, 65082, Ukraine,
Phone/fax 38 (048) -723-34-61,

Phone 38 (048) 726-63-56 — Lepikh Yaroslav Illich
E-mail: semst-3@onu.edu.ua, ndl_lepikh@onu.edu.ua
In addition: the conference information is on web-site:
http://www.semst.onu.edu.ua/semst-3/
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BUMOTI'Y 10 O®OPMJIEHHS CTATE Y XKYPHAJL.
ITHOOPMALIA I ABTOPIB.

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

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

2. IlpoextyBaHHS i MaTeMaTUIHEe MOJCITIOBAH-
HSI CEHCODIB.

3. Cencopu (Qi3MYHUX BEJTUUNH.

4. OnITMYHI, ONITOENEKTPOHHI i pamialiiiHi ce-
HCOPHU.

5. AKyCTOeJIeKTpOHHi CEHCOPH.

6. XiMiuHi ceHcopH.

7. BioceHcopu.

8. Marepianm 11 CEHCOPIB.

9. TexHoOTisI BUPOOHMIITBA CEHCOPIB.

10. Cencopm Ta iHpopMalIiiiHi CHCTEMMU.

11. derpanarist, MeTpoJIoris i cepTudikarlis ce-
HCODiB.

12. MikpocucreMHi Ta HaHO- TexHoJoril (MST,
LIGA-TexHomorisT, akTIoaTOpH Ta iH.).

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

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

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

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

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

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

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

Pykonucu HascuIaTH 3a aipecolo:
Jlenix fIpocaas Laiu, 3am. roa. Penakropa,
Onecbkuii HALliOHAJIbHUH YHIBepcHTET iMeHi
I. I. Meunukona, HJIJI-3, Byx. JIBopsiHCbKa, 2,
Ouneca, 65082, Ykpaina.
Tenedon / pakc +38(048) 723-34-61,
Tea. +38(048) 726-63-56.
E-mail: semst-journal@onu.edu.ua,
semst-journal@ukr.net
http://www.semst.onu.edu.ua

IIpaBuna NiArOTOBKU PYKOMUCY:

Pykonuicu nmoBUHHI CynTpOBOIKYBATUCS:

— oGiliiHUM JUCTOM, MiANHUCAaHUM KEepPiBHU-
KOM yCTaHOBH, Jie OyJ1a BUKOoHaHa podora. Lle mpa-
BUJIO HE CTOCYETHLCS POOIT MpeaCcTaBACHUX MixKHa -
POIHUMU IpyraMy aBTOPIB;

— JIO3BOJIOM JJIS1 BiIKpUTOI MyOJTiKallii: eKxcrie-
PTHUM BHUCHOBKOM — TiJIbKM JIJIST aBTOPIB 3 YKpa-
THMU.

ABTOpCBKE TIpaBo MepexoauTh Buaasiiio.

TuTyabHUI apKym:

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

JIeKiTbKa BiIIiJIeHMX KoMaMM KoJiB. SIKIIO HisKi
Koau Kiacudikallii He To3HaueHi, Koma(u) oyme(-
yTb) BU3HaueHo Pepakiiiiinoro Kogeriero.

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

3. IlpisBume (-a) aBtopa(-iB) (IO ILIEHTDY,
wpudt 12pt).

4. Ha3Ba ycTaHoBH, TTOBHa ajapeca, TeJedoHU i
daxcu, e-mail 11T KOXXHOro aBTOpa. HUXKYE, 4e-
pe3 OIMH iHTepBaJl, OKPEMUM PSIAKOM (IT0 LIEHTPY,
wpudt 12pt).

Anotamig: 10 200 ci1iB yKpaiHCBKOIO, aHTJTiHCh-
KOI0 i pociiicbkoio MoBamu. Ilepen TekcTtoMm aHo-
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Talil MOTPiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaax BCiX aBTOPiB.

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

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

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

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

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

ITopsimok ogopMIleHHS JiTepaTypu ITOBUHEH
BinmoBinatu Bumoram BAK Ykpainu:

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

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

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

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

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

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

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

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

BuHoCOK, SIKI1I0 MOXJIMBO, OaXkaHO YHUKATHU.

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

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

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

®otorpadii noBUHHI OyTH OpUTiHATBHUMH.

KonbopoBuit ApyK MOXKIUBUIA, IKIIO MOT0 Bap-
TiCTh CIUTAYYETHCS aBTOPAMU YU X CIIOHCOPaMHU.
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INFORMATION FOR CONTRIBUTORS.
THE REQUIREMENTS ON PAPERS PREPARATION

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

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

2. Sensors design and mathematical modeling.

3. Physical sensors.

4. Optical and optoelectronic and radiation sen-
SOfTS.

5. Acoustoelectronic sensors.

6. Chemical sensors.

7. Biosensors.

8. Sensor materials.

9. Sensors production technologies.

10. Sensors and information systems.

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

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

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

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

the purpose of the work should be formulated. It
must contain an original part and conclusions pro-
viding understanding of essence of received results
and their novelty. The authors should avoid unrea-
sonable introduction of the new terms.

The Editors asks the authors to follow the next
rules:

1. Manuscripts should be submitted in duplicate
in Ukrainian, English, or Russian, a hard copy and
supplemented with a text file and figures on a dis-
kette. An electronic copy may be submitted by e-
mail.

2. Acceptable text formats: MultiEdit (txt),
WordPerfect, MS Word (rtf, doc).

3. Acceptable graphic formats for figures: EPS,
TIFF, BMP, PCX, CDR, WME, MS Word and MS
Graf, JPEG. Figures created using software for
mathematical and statistical calculations should be
converted to one of these formats.

Manuscripts should be sent to:

Lepikh Yaroslav Illich, The Vice Editor, Odessa
National I.1. Mechnikov University, RL-3, str.
Dvoryanskaya, 2, Odessa, 65082, Ukraine.
Phone/fax +38(048) 723-34-61,
phone +38(048) 726-63-56.

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

The manuscript preparation rules:

The manuscripts should be supplemented with
the Official letter signed by a chief manager of the
institution where the work was performed. This re-
quirement does not apply to papers submitted by
international groups of authors.

Copyright transfer to the Publisher.

Title Page:

1. PACS and Universal Decimal Classification
code (for authors from FSU). Several comma-sep-
arated codes are allowed. If no classification codes
are indicated, the code(s) will be assigned by the
Editorial Board.

2. Title of the paper (central, capital, bold, 14pt)

3. Name (-s) of the author(s) below, in one space
(central, normal face, 12pt).

4. Name of affiliated institution, full address, tel-
ephone and fax numbers, e-mail addresses (if avail -

able) for each author below, in one space (central,
normal face, 12pt).

Abstract: up to 200 words, must be presented in
English, Ukrainian and Russian. Before the abstract
text one should indicate in the same language: the
paper title, surnames and initials of all authors.

Key words: its amount must not exceed eight
words. In the specific cases it is acceptable to use
two- or three-word terms. These words must be
placed under the abstract and written in the same
language.

Text should be printed 1,5-spaced on white paper
A4 format with a 12pt, margins: left — 3sm, right —
1,5, upper and lower — 2,5sm. Titles of the sections if
it is present should be typed bold, capitals.

Equations should be entered using MS Equation
Editor or MathType. Papers with handwritten equa-
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tions are not accepted. Notations should be defined
when the first appearing in the text.

Tables should be submitted on separate pages in
the format of appropriate text formats (see above),
or in the text format (with columns separated by in-
terval, commas, or tabulation characters).

List of references should be 1,5-spaced, with ref-
erences numbered in order of their appearance in
the text.

The format for references is as follows:

1. bepecroBckumii B.b., JIudpummu E.M., ITuta-
eBckuit JI.II., KBaHTOBas1 a3JeKTpoauMHAMMKA. —
M.: Hayka, 1984. — 430 c.

2. CeprueHko A.M., YepHosa P.U., CeprueHko
A4l., Ontumuzauust umudpponoii cetn //DOTT. —
1992. — T.7, Ne6. — C. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et al.,
Gassensor research // Phys. Rev. — 1978. — Ne6. —
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.

5. Ipomos K., Janacoepr M.D., OntuManb-
HOe Ha3HaYeHHE IpUOpUTeTOB //Tpymbl MexX-
ayHap. KoH@. “JIokajibHble BbIUMCIUTEIbHBIC
cetu”(JIOKCETD 88). — Tom 1. — Pura:IBBT
AH JlatBuu. — 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. ManumoBa A.H., Kpiokos A.C. Uccneno-

BaHME ONTUYECKUX ceHcopoB. — K: 1976. — 37 c.
(ITperrp.  /AH Ykpaunbsl. WH-T KUOEpHETHKU,
76-76)

8. BacumbeB H.B. Onruuni cencopu Ha A,B:
Hwuc. kana.di3. —Mmart. Hayk,05.05.04. — K.,1993. —
212 c.

Figures and tables captions should be printed in
the manuscript double-spaced after the list of refer-
ences.

Footnotes should be avoided if possible.

Pictures will be scanned for digital reproduc-
tion. Only high-quality pictures can be accepted.
Inscriptions and symbols should be printed inside.
Negatives, and slides are not accepted.

Each figure should be printed on a separate
page of the manuscript and have a size not exceed-
ing 160x200 mm. For text inside figures, use 10pt.
Measurement units should be indicated after a
comma (not in blankets). All figures are to be num-
bered in order of its appearance in the text, with
sections denoted as (a), (b), etc. Placing the figure
numbers and captions inside figures is not allowed.
On the backside, write with a pencil the paper title,
author(s) name(s) and figure number, and mark the
topside with an arrow.

Photographs should be submitted as original
prints.

Color printing is possible if its cost is covered by
the authors or their sponsors.

For information about the rules and costs, con-
tact with the Editorial Staff.

[TignmucaHo 10 ApyKy .2007. ®opmar 60x84/8. Tartip odcerHuii. [apHiTypa «Newton». [Ipyk odbceTHMiA.
VM. npyk. apk. 10,93. Tupax __ mpum. 3am. Ne .

BunaBHULTBO i ApyKapHs «ACTPONPUHT»
65091, m. Opneca, Bys1. PasymoBchbka, 21.
Tea.: (048) 37-07-95, 37-24-26, 33-07-17, 37-14-25.
www.astroprint.odessa.ua; www.fotoalbom-odessa.com
(Csinourso JJK Ne 1373 Bin 28.05.2003 p.)





