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S. V. Trukhanov, A. V. Trukhanov, C. E. Botez, H. Szymczak

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

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

PACS : 61.10.NZ, 61.72.MM, 72.80.GA

MAGNETORESISTANCE AT ROOM TEMPERATURE IN THE A-SITE
ORDERED Pr,. Ba, , ,MnO,,, MANGANITES

S. V. Trukhanov”, A. V. Trukhanov', C. E. Botez’, H. Szymczak’

IScientific-Practical Materials Research Centre NAS of Belarus, 220072 Minsk, P. Brovka str. 19, Belarus
(*e-mail : truhanov@ifttp.bas-net.by)
2University of Texas at El Paso El Paso, TX 79968-0515, USA
3Institute of Physics of PAS, 02-668 Warsaw, Poland

MAGNETORESISTANCE AT ROOM TEMPERATURE IN THE A-SITE ORDERED
Pr, ,,Ba, ,MnO,,. MANGANITES

S. V. Trukhanov, A. V. Trukhanov, C. E. Botez, H. Szymczak

Abstract. The structure and magnetotransport properties of the A-site ionic ordered state
in Pr,_. Ba . MnO, . (6 =0, 0.025) have been investigated. The parent A-site ionic disordered

. . +,
Pr0'70]%2100‘301€/13§103 C(;rrﬁlpound is an orthorhombic (SG = Imma, Z = 4) ferromagnet with Curie tem-
perature T~ 173 K. It exhibits two peaks of electrical resistivity, at T, ~ 128 K and T, ~ 173 K, as
well as two peaks of magnetoresistance ~ 74 % and ~ 79 % in a field of 50 kOe. The parent A-site ionic
disordered Pr ., Ba , MnO, sample used in our studies has an average grain size ( D ) ~ 10.213 pm.
Successive annealing of this sample in vacuum P[O,] ~ 10 Pa and then in air at T = 800 °C leads
to the destruction of its initial grain structure and to its chemical separation into two phases: (i)
oxygen stoichiometric A-site ordered PrBaMn,O, with tetragonal (SG = P4/mmm, Z = 2) unit
cell and T_~ 313 K and (ii) oxygen superstoichiometric A-site disordered Pr , Ba  , , MnO, . with
orthorhombic (SG = Pnma, Z = 4) unit cell and T~ 133 K. It also exhibits a magnetoresistance
of ~ 14 % at ~ 313 K in a field of 50 kOe. This processed sample has a reduced average grain size
(D )~491 nm. The observed magnetic properties are interpreted in terms of chemical phase sepa-
ration, grain size, and A-site ionic ordering effects. The materials obtained in this work may be used
at the creation of the magnetic field sensors, as they have considerable magnetoresistance ( ~14% in

field of 50 kOe) at room temperature.

Keywords : cation ordering, manganites, magnetoresistance.

© S. V. Trukhanov, A. V. Trukhanov, C. E. Botez, H. Szymczak, 2009 5
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MATHITOOIIIP ITPU KIMHATHI/ TEMITEPATYPI B MAHTAHITAX Pr,  Ba, ,,MnO,
3 YIIOPSI/IKYBAHHSIM B A-TTO3MIITT

C. B. Tpyxanos, A. B. Tpyxanoes, C. E. Botez, H. Szymczak

AnoTauis. ocimkeHo CTPyKTypy Ta MarHiTOTPAHCITOPTHI BIACTUBOCTI BHOPSIAKOBAHOTO CTaHY
B A-mio3uilii B MaHraHitax Pr , Ba , MnO, (6 =0, 0.025). BuxinHuii po3ynopsiikoBaHui B A-1o-
suuii ckian Pr, Ba . MnO, € opropom6iunum (SG = Imma, Z = 4) pepoMarHeTMKOM 3 TeMIIEpa-
Typoto Kropi T ~ 173 K. Bin niposiBJisie 1Ba miku eekrpuaHoro onopy mpu T, ~ 128 Ki'T, ~ 173 K,
a TaKoX /1B Mik1 MarHitoonopy ~ 74 % i~ 79 % y noni 50 kE. Leii 3pasok Pr,, Ba,, MnO, ckna-
JAEThCS 3 KPUCTAJIITIB i3 cepeaHiM po3mipoM { D ) ~ 10.213 um. IMocaigoBHuit Bigmaa Hboro 3pa3ka
y Bakyymi P[O,] =~ 10~ I1a, a motim Ha nosiTpi mpu T = 800 °C Bene no pyiiHyBaHHs #i0oro noyar-
KOBOI CTPYKTYpHM i XiMiYHOMY po3IIapyBaHHsSI Ha ABi ¢a3u: (i) cTeXioMeTpUYHYy MO KUCHIO BITO-
psankosaHy B A-nosuuii PrBaMn,O, 3 Terparonansoio (SG = P4/mmm, Z = 2) eJeMeHTapHOIO
KoMmipkoro i T~ 313 K i (ii) HafcTeXioMETPUYHOIO TIO0 KMCHIO PO3YMOPSIKOBAHOIO B A-TIO3HUILT
Pr,,,Ba, ,MnO, . 3 opropombiuHoio (SG = Pnma, Z = 4) eemenrapHolo komipkor i T~ 133 K.
Bin Takox miposiBisie Mmaruutoomnip ~ 14 % npu ~ 313 Ky o 50 KE. Lleit 3pa3ok ckiiagaeTbes i3
KPUCTAJIiTiB 3i 3MEHIIIEHUM cepelHiM po3MipoM ( D ) ~ 491 nm. CrocTepekyBaHi MarHiTHi Biac-
TUBOCTI iHTEPIPETYIOTHCS B MPUMYIIEHHI XiMiYHOTO (ha30BOrO po3IIapyBaHHS, a TaKOX edhek-
TiB PO3MIpPHOCTiI KPUCTAJIITIB i BHOPSAKYBaHHS KaTioOHiB B A-1to3uilii. OTpuMaHi B 1aHiil poOOTi
MaTepiau MOXYTb OyTM BUKOPHMCTaHi MPU CTBOPEHHI MaTYMKiB MarHiTHOTO TOJsI, TOMY IO BO-
JIOMIOTh 3HAYHUM MarHiToorniopoM ( ~14% y noqi 50 KE) npu KiMHaTHiii TeMmepatypi.

Kio4oBi ciioBa : ynopsiiKyBaHHS KaTiOHiB, MAHTaHiTH, MarHiTOOITip.

MATHUTOCOITPOTUBJIEHUE [P KOMHATHOU TEMITEPATYPE B MAHTAHUTAX
Pr,,Ba,,,MnO,,  C YIIOPAJOYEHUEM B A-IIO3UILTUA

0.70 0.30

C. B. Tpyxanoe, A. B. Tpyxanos, C. E. Botez, H. Szymczak

AnnoTtamusg. McciienoBaHbl CTPYKTYpa M MarHUTOTPAHCIOPTHBIC CBOMCTBA YIIOPSIIOUYEHHOIO
COCTOSHUA B A-1103uLIMK B MaHraHuTax Pr . Ba , MnO,, . (5 =0, 0.025). McxoaHblii pasynopsio-

YeHHBIH B A-no3uuuu coctas Pr . Ba, . MnO, asigerca opropombuyeckum (SG = Imma, Z = 4)
(beppomarneTukoM ¢ remneparypoii Kiopu T, =~ 173 K. OH nposBJiseT 1Ba M1Ka 3JI€KTPUYECKOTO
conporusienus mpu T, ~ 128 Ku T, ~ 173 K, a Takxe Ba MMKa MarHUTOCONPOTUBJIECHUS ~ 74 %
u~79 % B none 50 k3. dror obpasen Pr ., Ba, ., MnO, COCTOUT U3 KPUCTAILIUTOB CO CPEAHUM Pa3-
mepom ( D ) = 10.213 um. IocnenoparenbHblii oTuUr s1oro oopasua B Bakyyme P[O,] ~ 10 [1a n
3aTeM Ha Bo3nyxe pu T = 800 °C BefeT K pa3pyLIEHUIO €r0 Ha4aJIbHOM CTPYKTYPhl U XUMUYECKOMY
pacciaoeH1Io Ha aBe ¢a3bl: (i) CTEXMOMETPUYECKON 110 KMCIIOPOAY YIOPSIOUYeHHON B A-MTO3UIIUN
PrBaMn, O, ¢ tetparonanbHoit (SG = P4/mmm, Z = 2) sneMmeHTapHOii sueiikoii u T~ 313 K u
(i) cBEpXCTEXMOMETPUIECKOIA TTO KMCIIOPOLY pasynopsiioueHHo B A-niosuuuu Pr  Ba, . MnO, .
¢ opropombuyeckoit (SG = Pnma, Z = 4) snemeHrtapHoii siueiikoit u T, ~ 133 K. OH Takxke mpo-
SBJIIET MarHuToconpotuBiieHue ~ 14 % npu ~ 313 K B mose 50 kB. DTOT 00pasell COCTOUT U3
KPUCTAIIJIUTOB C YMEHBIIIEHHBIM cpeaAHUM pasMmepoM ( D ) ~ 491 nm. HabmomaeMbie MarHUTHBIE
CBOIICTBa MHTEPIIPETUPYIOTCS B IPEAIIOI0XKEHNN XUMUUYECKOro (ha30BOro pacClioeHUs, a TaKxKe
3¢ HEeKTOB pa3MEPHOCTU KPUCTAJUIUTOB U YIOPSIIOYEHUSI KATUOHOB B A-1to3uliuu. IlonydeHHbIe
B JaHHO paboTe MaTepuasbl MOTYT OBITh MCIIOJIb30BaHbI MIPU CO3JaHUU JATIMKOB MarHUTHOTO
MOJIg, TaK KaK 00j1aJaloT 3HAYUTEJbHBIM MarHuToconpotusiecHueM ( ~14% B none 50 kD) nipu

KOMHAaTHOM TeMIIEpaType.

KioueBble ciioBa : yYnopAaa0o4€HUE KaTUOHOB, MaHTaHUTLI, MArHUTOCOIIPOTUBJICHUC.
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CEHCOPU ®ISNYHUX BEJIMHNH

PHYSICAL SENSORS

YIK 621.1.016

AHU30TPOITHBIN TEPMODJEKTPUYECKNI CEHCOP
JUIA KOHTPOJIA TEINVIOBBIX IIOTOKOB TOM IIEJIBTBE

A. A. Ameyaoe*, JI. JI. Beauuyk*, P. I. Yepxes*, U. C. Pomanroxk**

* UHCTUTYT TepMoaJieKTpudecTBa; ** OAO “Ksapir”,
(r. YepHosuwl, YkpanHa) AshcheulovAA@rambler.ru

AHM3O0TPOITHBINA TEPMOBJIEKTPUYECKUI CEHCOP JJIA KOHTPOUIA TEIJIOBBIX
IIOTOKOB TOM IIEJIBTBE

A. A. Aweyaoe, /. /. Beauuyk, P. I. Yepkes, H. C. Pomaniox

AnnoTtamug. PaccMoTpeHa BO3MOXHOCTh MCIIOJIB30BAHUSI aHW3OTPOITHBIX OITHKOTEPMODJIE-
MEHTOB B KaUe€CTBE CEHCOPOB TEILJIOBLIX ITOTOKOB MPEAHA3HAYCHHBIX IS KOHTPOJISI TIIyOUHBI OX-
JIaIeHUST TepMoaJieKTpudeckux Moayieit (TOM) Ilenbrhe.

KnoueBbie cioBa: ceHCOpP, aHU30TPOITHBIN ONTUKOTEPMO3JIEMEHT, TJTyOMHA OXJIaXKICHMSI, TEP-
MODBJIeKTpUYecKuii Momynb IlenbThe.

AHI3OTPOITHUY TEPMOEJEKTPUYHNI CEHCOPA JIUII BE3KOHTAKTHOTO
KOHTPOJIIO TEIVIOBUX ITOTOKIB TEM IIEJIBTHE

A. A. Aweyanos, /. JI. Beauuyx, P. I. Yepkes, H. C. Pomaniok

Anotania. Po3rmisiHyTa MOXJIMBICTP BUKOPUCTAHHS aHI30TPOITHMX ONTHUKOTEPMOCIECMEHTIB B
SIKOCTi CEHCOPIB TEIUIOBUX MOTOKIB JISI KOHTPOJIIO INIMOMHU OXOJOMKEHHS TEPMOEICKTPUIHIX
monyniB (TEM) IlenbThe B yMOBax iX cepiifHOro BUpOOHUIITBA.

Kirouosi cioBa: ceHcop, aHI3OTPOIMHUI ONTUKOTEPMOEJIEMEHT, IIIMOMHA OXOJOMXKEHHS, Tep-
MOEJIEKTPUYHUI MoyIb [1ebThe

ANISOTROPIC THERMO-ELECTRIC SENOR FOR NONCONTACT OI'O CONTROL
OF THERMAL STREAMS OF TEM PELTIER

A. A. Ascheulov, D. D. Velichuk, R. G. Cherkez, I. S. Romanyuk

Abstract. Possibility is considered of the use of anisotropic optical-thermoelements as senor of
thermal streams for control of depth of cooling of the thermo-electric modules (TEM) of Peltier in
the conditions of their mass production.

Keywords: sensor, anisotropic optical-thermoelment, depth of cooling, thermoelectric module
Peltier.

12 © A. A. Amieynos, [. 1. Bennuyk, P. I. Yepkes, 1. C. Pomaniok, 2009
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MNPEJEJBHBIE 3HAYEHUSA OBHAPYKUTEJILHON
CIIOCOBHOCTH TEIIJIOBBIX 1 ®OTOHHbIX IIPUEMHUKOB
NHPPAKPACHOI'O U3JIYYEHUA

D. D. Cuzoe , A. B. Illeeuux-I1llexepa

Wnctutyt pusnku nomyrposogaukoB nM. B.E. JlamkapeBa HAH Ykpannsr, ip. Hayku 41, 03028,
Kwues-28, Ykpauna, Ten./dpaxc: 525-18-10,
e-mail: shevchik_anya@mail.ru

MPEJEJIbLHBIE 3SHAYEHUSA OBHAPYKUTEJIBHON CITIOCOBHOCTH TEILIOBBIX
N ®OTOHHbBIX TIPUEMHUNKOB UH®PAKPACHOI'O N3JIYYEHUA

D. D. Cuszoe , A. B. Illesuux-I1llexepa

Annotamus. O0CyXIeHbI BO3MOXHBIE TIpeieJIbHbIe 3HAUeHUST 00OHAPYKUTEJIbHOM CITIOCOOHOC-
™ (D*) (DOTOHHBIX U TEIUIOBLIX MpUeMHUKOB MHPpakpacHoro (MUK) usnydyeHuss u nmpoBeaeHoO
CpaBHEHUE C KCIEPUMEHTaIbHBIMU TaHHBIMU. B TerioBbix npreMHukax usnydeHus (I1N) suep-
rus nagalouyx Ha HuX (GOTOHOB, pacIpeeISieTCs 110 CTENEHSIM CBOOOIBI PELIETKU (MJIM 3JICKT-
POHOB), Mpeobpa3yeTcsl B TEIJIOTY (MM pa3orpeBaeT 3JeKTpoHbl) M peakius [T odycnoBieHa
MOBBIILIEHUEM TeMIIepaTyPhl WJIM CAMOTO YYBCTBUTEJIBHOTO 3JIEMEHTA WJIU SJIEKTPOHOB B HEM, UTO
MPUBOIUT K U3MEHEHUIO U3MEPSEMBbIX ero (PU3UYECKUX CBOMCTB. B umeanbHOM ciydyae TEILIOBBIE
I11 HecenektuBHble. B potonHbix [1U nornomiaemblie (POTOHBI, B3aMMOIEHCTBYS C DJIEKTPOHAMU
ITU, nepeBOmAT UX B COCTOSIHUS C IPYTOil SHEPTUIA, UTO MPUBOAUT K UBMEHEHUIO N3MEPSIEMbIX
aNieKTpruueckux xapakrepuctuk I[TW. BenencTBue Takux mpolieccoB IepeBoia 3JIeKTPOHOB U3 O/l-
HOTO COCTOSIHMS B Apyroe, KBaHToBble [1U sBisioTcs ceaekTuBHbIMU [T 1 MMeIOT JIMHHOBOJI-
HOBYIO rpaHu1ly (hOTOUYBCTBUTEIBLHOCTH.

PaccMoTpeHbl BO3MOXHOCTH MCITOIB30BaHUS pa3IuIHbIX TUIIOB [TM B pa3HbIX CIIeKTPaJbHBIX
JIYarna3oHax ¢ y94eTOM UX (PU3NYEeCKHMX CBOMCTB, XapaKTepUCTUK 1 YCIIOBUI IIPUMEHEHUS.

KioueBsble cjioBa: TeruioBbie U ¢poToHHbIe [T, 0OHapyXuUTeIbHAsI CITOCOOHOCTb.

TPAHUYHI 3HAYEHHS BUABJIIOBAJIbHOI 3TATHOCTI TEILIOBUX TA ®OTOHHUX
MPUVIMAYIB IH®PAYEPBOHOT'O BUTTPOMIHIOBAHHS

D. D. Cuszoe, A. B. Illeeuux-Illexepa

Anotania. OOroBopeHO MOXJIMBI TPaHWYHI 3HAYeHHS BUSBIIOBAILHOIL 3M1aTHOCTI ( D*) hOTOH-
HUX Ta TEeIUIOBUX ITpuiiMadiB iHppadepBoHOTO (1Y) BUIIpOMiHIOBaHHS Ta MPOBEACHO ITOPiBHSIH-
HS 3 eKCIIEPUMEHTAJIPBHUMU JaHUMU. Y TEIUIOBMX IIpuiiMadax BuiipoMiHoBaHHs (I1B) enepris
namarodyrx Ha HUX (POTOHIB, PO3IIOAISETRCS 3a CTEIICHSIMI CBOOOIM PEIIiTKA (a00 eIeKTPOHIB),
MepeTBOPIOETHCS B TEILIOTY (200 po3zirpiBae eaekTpoHn) i peakiist [1B odymosiieHa nigBUILEHHSIM
TeMIIepaTypu a0 YyTIUBOTO eJIeMEHTa a00 eJIEKTPOHIB B HHOMY, 110 IIPU3BOAUTH A0 3MiHM MOTO

© @. ®. Cusos, A. B. lleBuuk-Illekepa, 2009
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¢iznuHux ctaHiB. B ineanbHOMy Bunaaky temoBi I1B HecenekTuBHi. B ¢poroHHux I1B oToHU,
1110 TTOTJIMHAIOThCS , B3AEMOi10UM 3 ejieKTpoHamu T1B, riepeBoasiTh iX B CTaH 3 iHILIOIO €HEPTI€lOo,
1110 MPU3BOAUTH JO 3MiHU eJeKTpUUHUX XapakTepucTuk I1B. SIK Hacaigok Takux mpoliieciB mepe-
XOJly €JIEeKTPOHIB i3 OTHOI0 CTaHy B iHILIUI, KBaHTOBI I1B € ceeKTUBHMMU i MalOTh JOBIOXBUJIbOBY
rpaHULI0 (DOTOUYTIUBOCTI.

Po3rasgHyTi MOXJIMBOCTI BUKOPUCTAaHHS pi3HUX TUMiB I1B B pizHMX cieKTpaJibHUX Adiana3oHax
i3 BpaxyBaHHSIM iX (pi3MYHMX BJIACTUBOCTEM, XapaKTEPUCTUK Ta YMOB eKCILTyaTallii.

Knrouosi ciroBa: TeroBuii Ta horonHuii [1B, BusiBIoBaibHa 3MaTHICTD.

ULTIMATE DETECTIVITY THERMAL AND QUANTUM INFRARED DETECTORS
F. F. Sizov, A. V. Shevchik-Shekera

Abstract. The calculated ultimate detectivity ( D*) thermal and quantum infrared (IR) detectors
are discussed and comparison with experimental data. In thermal detectors energy of photons falling
on them, is distributed on degrees of freedom of a lattice (or electrons), will be transformed to heat
(or warms up electrons), and reaction detectors is caused by rise in temperature or the most sensitive
element or electrons in it, that leads to change of its measured physical properties. In an ideal case
thermal detectors not selective. In photon detectors absorbed photons, cooperating with electrons of
the detector, translate them in conditions from another energy, which leads to change of measured
detectors electric characteristics. Because of translation process of electrons from one condition to
another, quantum detectors are selective detectors and have long-wave border of photosensivity.

The questions of use of various types of detectors in different spectral ranges in view of their
physical properties, characteristics and conditions of application are considered.

Keywords: thermal and quantum detectors, detectivity.



A. B. JIo6ona, O. B. Miuenko, FO. B. JIyopoBcbka, A. A. CBUHapeHKO

PACS: 32.10.FN, 31.15.AR;
YIK 539.184

QUANTUM MEASURE OF FREQUENCY AND SENSING
THE COLLISIONAL SHIFT OF THE YITTERBIUM HYPERFINE LINES
IN MEDIUM OF HELIUM GAS

A. V. Loboda, E. V. Mischenko, Yu. V. Dubrovskaya, A. A. Svinarenko

Odessa National Polytechnical University, Odessa
Odessa State Environmental University, Odessa

QUANTUM MEASURE OF FREQUENCY AND SENSING THE COLLISIONAL SHIFT
OF THE YITERBIUM HYPERFINE LINES IN MEDIUM OF HELIUM GAS

A. V. Loboda, E. V. Mischenko, Yu. V. Dubrovskaya, A. A. Svinarenko

Abstract. A problems of constructing the ytterbium quantum measure of frequency and sensing
the collisional shift of the ytterbium hyperfine structure (HFS) lines in a medium of bath (He) gas are
studied. Relativistic approach is used in calculating the inter atomic potentials, oscillator strengths,
HFS collision shift and broadening for ytterbium atom in a medium of helium bath gas.

Keywords: quantum measure of frequency, collisional shift, ytterbium, helium gas

KBAHTOBA MIPA YACTOTH I IETEKTYBAHHS 3CYBY JITHIN HAATOHKOI CTPYKTYPU
ITEPBIA 3A PAXYHOK 3ITKHEHDb B ATMOC®EPI I'EJIIA

A. B. Jlobooa, O. B. Miwenko, IO. B. /lyoposcvka, A. A. Ceunapenro
Anotaunisa. Po3rissHyTi mpo6iemMu mo0ynoBH iTepOi€eBoi KBAHTOBOI Mip1 YaCTOTH i IeTEKTYBaHHS
3CYBY 3a paxXyHOK 3iTKHEHb JiHiii HagroHKOI cTpykTrypu (HTC) iTep0biss B atmocdepi OydepHOro
(remiif) ra3y. PelsITUBICTCHKMIA MiaXig BUKOPUCTAHO Y PO3PAXYHKY MixKaTOMHUX IIOTCHIIAIiB, CHII

ocmgTopiB, i HTC 3cyBy Ta ymmpeHHS 3a paXyHOK 3iTKHEHB JUIST aTOMY iTTepOis B atMocdepi
reis.

Kirouosi ciioBa: KBaHTOBa Mipa YaCTOTH, 3CYB 3a paxyHOK 3iTKHEHb, iTep0iii, ra3 reJis

KBAHTOBASI MEPA YACTOTbI 1 JETEKTUPOBAHUE CTOJIKHOBUTEJIIBHOI'O CIBUTA
JINHU CBEPXTOHKOI CTPYKTYPBI UTTEPBUS B ATMOC®EPE I'EJIUA

A. B. Jlo6ooa, E. B. Muwenxko, IO. B. Jlyopoeckas, A. A. Ceunapenko

AnHoTamus. PaccMoTpeHbI Tpo0JieMbl TTOCTPOEHUS UTTEPOMEBOI KBAHTOBOM MEpPhl YaCTOTHI U
JETEKTUPOBAHUS CTOJIKHOBUTEIBLHOTO CABUTA JJUHUI CBEPXTOHKOM cTpyKTyphbl (CTC) aroMa ut-
TepOus B aTMocdepe OydepHoro (reuii) raza. PeaTMBUCTCKUN MOIXOA UCTIOJIB30BaH B pacyeTe
MEXaTOMHBIX MOTeHIUAIOB, cul ocuIsiTopoB, CTC CTONIKHOBUTENBHOTO CABUTA U YILIMPEHUS
JUTSI aTOMa UTTepOMs B aTMochepe reusl.

KioueBble ¢ji0Ba: KBAaHTOBasI MEpa 4aCTOThlI, CTOJIKHOBUTEIbHBIN CIBMUI, I/ITT€p6I/H71, ras rejaus

© A. V. Loboda, E. V. Mischenko, Yu. V. Dubrovskaya, A. A. Svinarenko, 2009
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PACS: 12.20. — M; 31.15.AR; 31.25,-V; 31.30.JV; 32.10.FN
YK 539.184

ESTIMATING OF X-RAY SPECTRA FOR KAONIC AND PIONIC ATOMS
AS ATOOL FOR SENSING THE NUCLEAR STRUCTURE

O. Yu. Khetselius, A. V. Turin, D. E. Sukharev, T. A. Florko

I. I. Mechnikov Odessa National University, Odessa

ESTIMATING OF X-RAY SPECTRA FOR KAONIC AND PIONIC ATOMS AS TOOL
FOR SENSING THE NUCLEAR STRUCTURE

O. Yu. Khetselius, A. V. Turin, D. E. Sukharev, T. A. Florko

Abstract. The levels energies and energy shifts are calculated for superheavy Li-like uranium and
some kaonic and pionic atoms on the basis of the gauge-invariant QED perturbation theory (PT)
with an account of nuclear, exchange-correlation and radiative effects. Estimating the spectra can be
by a new tool for sensing the nuclear structure.

Keywords: QED perturbation theory, heavy ions, kaonic and pionic atoms

JOCITIXKEHHA PEHTTEHIBCbKUX CITEKTPIB KAOHHMX TA IINIOHHUX ATOMIB
SIK 3ACIB JUIS TIETEKTYBAHHSA SJIEPHOI CTPYKTYPU

0. 0. Xeueaiyc, O. B. Tiopin, JI. €. Cyxapes, T. O. @aopxo

Anorania. Ha ninctasi KEJI Teopii 30ypeHb 3 ypaxyBaHHSIM sSIIePHUX, OOMiHHO-KOPEISIiMHNX,
PEJISITUBICTCHKUX Ta pajialiiiHux e(eKTiB po3paxoBaHi eHepril piBHiB Ta eHepreTU4yHi 3CyBU IJIs1
Baskkoro Li-1mromioHOTO ypaHy, TeIKNX KaOHHUX Ta ITMOHHNX aToMiB. OIliHKa IIIYKaHWX CIIEKTPIB €
OJHUM i3 HOBUX 3aCO0iB JeTEKTYBaHHS SIAEPHOI CTPYKTYPH.

Kmouosi cioa: KEJI Teopist 30ypeHb, BaXKi ioHM, KAOHHI Ta MTIOHHI aTOMM.

NCCJIEJOBAHUE PEHTTEHOBCKHUX CIIEKTPOB KAOHHBIX 1 IINOHHBIX ATOMOB
KAK CITOCOB JIETEKTUPOBAHUSA AJJEPHON CTPYKTYPBI

0. I0. Xeueauyc, A. B.Tiopun, JI. E. Cyxapes, T. A. Daopko

Annoramusa. Ha ocHoBe KB/I Teopun BO3MYIIIEHU C YIETOM SIAEPHBIX, 0OMEHHO-KOPPEISIIN-
OHHBIX, PEJIITUBUCTCKUX U PaAUAIIMOHHBIX 3(P(PEKTOB pacCUMTaHbl SHEPTUU YPOBHEN U SHEpre-
TUYECKUE CABUTHU IS TsKenoro Li-momoOHoro ypaHa, HEKOTOPhIX KAOHHBIX Y TUOHHBIX aTOMOB.
OlLieHKa MUCKOMBIX CIIEKTPOB SIBJISIETCS OMHUM W3 HOBBIX MOAXOAO0B K JETEKTUPOBAHUIO SACPHOM

CTPYKTYDHI.

Kmrouessie ciiosa: KBOJI Teopust BO3MYIIECHN, TSXKEIbIe MOHBI, KAOHHBIE Y TMOHHBIE ATOMBI

© 0. 10. Xeueniyc, O. B. Tiopin, 1. €. Cyxapes, T. O. ®nopko, 2009
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AKYCTOEJIEKTPOHHI CEHCOPH

ACOUSTOELECTRONIC SENSORS

YK 534.222.2
PACS: 43.25.DC, 61.80.BA

AKYCTUYHA EMICIA ITPU1 HEOAHOPIITHOMY TEPMIYHOMY
IMITYJIbCHOMY BILUIMBI 3 YTBOPEHHAM PIIKOI ®A3U

O. B. JIawenko', B. II. Beaewyx?, O. 1. Baacenxo?,
A. I1. Onanxo’, I. O. JIawenxo', 10.A. Onanxo’

'KuiBcbkuit HallioHaIbHKI yHiBepcuTeT iMeHi Tapaca LlleBueHka,
03680, M. KuiB, np. [tymkosa, 2/1
IHcTuTyT Gi3MKM HammiBIIpoBinHUKIB iM. B.€. Jlamkaproa HAHY,
03028, m. Kuis, ip. Haykn, 45
E-mail: lyashenk@mail.univ.kiev.ua

AKYCTUYHA EMICIA ITP HEOAHOPITHOMY TEPMIYHOMY IMITYJIBCHOMY BILINBI
3 YTBOPEHHAM PIJIKOI ®A3U

O. B. JIawmenxo, B. II. Beaewyx, O. 1. Baacenko, A. I1. Onanko, 1. O. JIamenxo, I0.4. Onanxo

AnoTamig. Po3rissHyTo mMuTaHHS Mpo pejlakcallilo TOBEpXHEBUX MEXaHiYHUX HaMpyr Iicis
IMITYJILCHOTO JIa3¢pHOTrO OIMPOMIHEHHS CKJIaIHMX HAMiBIIPOBITHMKOBUX CIIOJYK, IO CYIIPOBOI-
KYEThCST GOPMYBAHHSIM CKJIAIHOTO aKyCTUYHOTO Binryky. B po6oTi mokasaHo, 1110 MOopir 1a3epHoO-
iHAYKOBAHOTO IIJIaBJIEHHS MOHO- Ta MOJiKPUCTaJIiB MOXKHA BCTAHOBUTH T10 3aJIEXKHOCTi aMILIiTyIx
Ta (ab0) eHeprii aKyCTUYHOIO BiAI'yKy Bif iHTEHCUBHOCTI JIa3epHOIO iMITyJIbCY, 30KpeMa JaHUM
METOJIOM BCTaHOBJIEHO ITOPOIM IUIaBJAE€HHS MOHOKpUCTaliB GaAs, Cdle ta Si 1ipu iMITyJIbCHOMY
HAHOCEKYHIHOMY OIPOMiHEHHI pyOiHOBUM Ta HEOAMMOBUM JiazepoM. BcTaHOBIIEHO, 1110 TIPU iM-
MYJIbCHOMY HAaHOCEKYHIHOMY JIa3€pHOMY OIIPOMiHEHHI MOXJIMBA peECTpallis TUIbKU TUCKPETHOI
BHUCOKOEHEPreTUYHOI aKyCTUYHOI eMicii 3a paXyHOK IIBUAKOI pejakcalii CTBOpeHUX MPYKHUX Ta
TEPMOIIPYKHUX HATIPYT.

KiouoBi ciioBa: akycTU4Ha eMicis, Ja3epHe ONPOMiHEHHS, TEpPMOHAIPYTU.

ACOUSTIC EMISSION AT NONUNIFORM THERMAL PULSE INFLUENCE WITH A LIQUID
PHASE FORMATION

O. V. Lyashenko, V. P. Veleshchuk, O. 1. Vlasenko, A. P. Onanko, I. O. Lyashenko, Ju. A. Onanko

Abstract. The question of a relaxation of superficial mechanical pressure after a pulse laser irra-
diation in complex semiconductor compounds which is accompanied by formation of the difficult
acoustic response is considered. In work it is shown, that the laser-induced melting threshold of sin-
gle and poly- crystals can be established on dependence of amplitude and (or) energy of the acoustic
response — the laser pulse intensity, in particular by the given method establishes melting thresholds
of single crystals GaAs, CdTe and i at nanoseconds pulse irradiation of ruby and neodymium laser.

© O. B. JIamrenko, B. I1. Bememyk, O. I. Bmacenko, A. Il. Onanko,
I. O. JIsamenko, FO.A. Onanko, 2009



O. B. JIawenko, B. I1. Beneiyk, O. I. Baacenko, A. I1. Onanko, I. O. JIsmenko, FO.A. OHanko

It is established, that at nanoseconds laser pulse irradiation is possible registration only discrete high-
energy acoustic emission due to a fast relaxation created elastic and thermoelastic pressure.

Keywords: acoustic emission, laser irradiation, thermopressures.

AKYCTHUYECKAA DMUCCuU4A 1111 HEOAHOPOAHOM TEPMHNYECKOM NUMITYJIbCHOM
BJIMAHUN C OBPA3OBAHUEM XKUJIKO ®A3bI

O. B. Jlawmenxo, B. II. Beaewyk, A. H. Baacenko, A. II. Onanxo, H. O. Jlawmenko, FO. A. Onanxo

AnnoTamus. PaccMoTpeH Bompoc o penakcaiyy MOBEpXHOCTHBIX MEXaHWYECKUX HANPSKeHU I
MOCJIe UMITYJIbCHOTO JIa3ePHOTO O0JYYEHUS CJIOXKHBIX MOJTYITPOBOIHUKOBBIX COSNMHEHUI, KOTO-
poe compoBoXaaeTcs: GOPMUPOBAHUEM CJIOXHOTO aKyCTMUECKOIO OTKJIMKA. B padote mokasaHo,
YTO MOPOT JIa3epHOMHAYLMPOBAHHOIO IUIaBJIEHUE MOHO- U TTOJUMKPUCTALJIOB MOXHO YCTAHOBUTD
T10 3aBUCUMOCTH aMIUIMTYIbI U (VJIM) SHEPIrUY aKyCTUYECKOTO OTKJIMKA OT MHTEHCHBHOCTH Jla3ep-
HOTO MMITYJIbCa, B YACTHOCTU JAHHBIM METOIOM YCTAaHOBJICHBI TIOPOTH TUIABJICHUS] MOHOKPUCTAJI -
JoB GaAs, CdTe v Si mpyu UMNyJIbCHOM HAHOCEKYHIHOM OOJIydeHUU PYOMHOBBIM U HEOIUMOBBLIM
J1Ia3epOM. YCTAHOBJICHO, YTO MPU UMITYJIbCHOM HAHOCEKYHIHOM JIa3€pHOM OOJyYeHUM BO3MOXK-
Hasl perucTpaiys TOJIbKO TMCKPETHOM BBICOKOIHEPIeTUUECKOM aKyCTUUECKOM SMHUCCUU 3a CYET
OBICTPOI1 peflakcallii CO3AaHHBIX YIIPYTUX U TEPMOYIIPYTUX HATIPSKEHUA.

KimoueBble clioBa: akycTUiecKasi SMUCCHSI, JIa3epHOE O0IydeHHe, TePMOHAITPSIKEHMS.
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BIOCEHCOPU

BIOSENSORS

YIK 577.151.35 + 543.257.5

BUBYEHHSA MOXJIUBOCTEN ITPAKTUYHOT'O 3ACTOCYBAHHS
IHOTEHHIOMETPUYHUX BIOCEHCOPIB J1JI AHAJII3Y INIIOKO31
B KPOBI JIIOANHHA

B. M. Apxunoea’, C. B. /[3adesu4’, JI. A. €himoé?, O. II. Coadamxin’

THcTUTYT MONeKynsipHOI Giosorii i renetnku HAH Ykpainu, Byi. 3a6onorHoro, 150,
M. KuiB 03680, Ykpaina,
2JHCTUTYT eHIOKpHHOJOTil Ta 00MiHy peyoBuH iM. B.IT.Komicapenka AMH Ykpainu, m.Knis
E-mail: avalka@yahoo.com

BUBYEHHSA MOXJIVBOCTE ITPAKTUYHOI'O 3ACTOCYBAHHSA NOTEHIIIOMETPUYHUX
BIOCEHCOPIB JUI1 AHAJII3Y INIIOKO3U B KPOBI JIIOANHNA

B. M. Apxunoea, C. B. /[3adesuu, /]. A. €ghimos, O. II. Coadamxin

AHoTamig. BUBYEHO MOXIIMBOCTI IMTPaKTUYHOTO 3aCTOCYBaHHS OioceHCOpiB HA ocHOBI pH-uyT-
JIMBUX TTOJIbOBUX TPAH3MCTOPIB Ta TITIOKO300KCHUIA3U IS KiJIbKiCHOTO aHalli3y KOHIEHTpaLlii ITo-
KO3M B 3pa3Kax KpoBi JioguHU. OTITMMi30BaHO OCHOBHI aHAJIITUYHI XapaKTepUCTUKU po3podJie-
HUX 0i0CEHCOpPOB, BUBHAYEHO ONTUMAJIbHI YMOBU 11 TIPOBEIEHHSI BUMipIOBaHb 3 pealbHUUMU
3pa3kamu KpoBi. [TokazaHo, 1110 po3po0bieHuit 6ioceHCOp MOXHA 3 YCIiXOM BUKOPUCTOBYBATH JIJIsT
aHaJli3y TJII0OKO3U B KPOBi JIIOAUHU.

Kimouosi cioBa: ritoko3a, 6ioceHcop, roKo3ookcraasa, pH-4yTaMBuil moab0BUM TpaH3UC-
TOp, KPOBBb.

V3YYEHUE BO3MOXHOCTE NPUMEHEHUSA NOTEHIIMOMETPUYECKHUX
BUOCEHCOPOB JJII AHAJIM3A TNIIOKO3bI B KPOBU YEJIOBEKA

B. H. Apxunoea, C. B. /[3a0eeuu, JI. A. Echumos, A. I1. Coadamrun

Annoramusa. M3ydeHBl BO3MOXHOCTU IIPAKTUYECKOTO IMPUMEHEHUs OMOCEHCOPOB Ha OCHOBE
pH-4yBCTBUTEILHBIX ITOJIEBBIX TPAH3UCTOPOB M [NIFOKO300KCHIA3HI 71T KOJTMISCTBEHHOTO aHAJIM -
3a cofepKaHMs INIFOKO3bI B peaJbHBIX 00pa3ax KpoBU 4enoBeka. ONTUMU3NPOBAaHBE OCHOBHBIC
AHAIMTUYECKNE XapaKTepUCTUKN pa3pabOTaHHBIX OMOCEHCOPOB, OIpene/ieHbl ONITUMAIbHBIE YC-
JIOBUS IJISI IIPOBEACHMST M3MEPEHHUI B peaibHBIX oOpa3uax. Iloka3zaHo, 4To pa3paboTaHHBINA OHO-
CEHCOP MOXHO C YCIIEXOM MCIIOIb30BaTh [JIsI aHAIM3a TII0KO3bI B KPOBH YEJIOBEKA.

KioueBbie cioBa: 1110K03a, OMOCEHCOD, TIOKO300KCHIa3a, pH-UyBCTBUTENbHBIN ITOJIEBOM
TPaH3UCTOP, KPOBb.

© B. M. Apxurniosa, C. B. dI3snesuy, [. A. €dimos, O. I1. Conparkin, 2009



B. M. Apxunosa, C. B. I3saaeBuy, 1. A. €dpimos, O. I1. CoanaTkiH

INVESTIGATION OF POSSIBILITIES OF APPLICATION OF POTENTIOMETRIC BIOSENSORS
FOR GLUCOSE ANALYSIS IN BLOOD

V. N. Arkhypova, S. V. Dzyadevych, D. A. Efimov, A. P. Soldatkin

Abstract. The possibilities of practical application of biosensors based on pH-sensitive field-ef-
fect transistors and glucose oxidase for qualitative analysis of glucose in real blood samples have been
studies. The main analytical characteristics of biosensors developed were optimized, and the optimal
conditions of measurements in real samples were determined. It was shown that biosensor developed
could be used for glucose analysis in human blood.

Keywords: glucose, biosensor, glucose oxidase, pH-sensitive field-effect transistor, blood.



Sensor Electronics and Microsystem Technologies. 1/2009

MATEPIAJTN 01 CEHCOPIB

SENSOR MATERIALS

YIK 537.311.322

BJIIMAHUE NOHOB Li HA ®OTOYYBCTBUTE/IbHBIE
ITAPAMATHUTHBIE HEHTPbI B MOHOKPUCTAJIJIAX ZnS

E. B. Ckypamoeéckas, M. D. Byaansuii, A. B. Kosaaenxo, C. A. Omeavuenxo

JIHernporneTpoBCKU HALIMOHAJILHBIM YHUBEPCUTET
49050, Ykpanna, JIHerponeTpoBck, yi. Hayunas, 13, ten. 8(056)776-83-78,
e-mail: elenkoval@mail.ru

BJIMAHWE NOHOB LI HA ®OTOYYBCTBUTEI/IbHBIE TAPAMATHUTHBIE HIEHTPBI
B MOHOKPUCTAJLIAX ZnS

E. B. Ckypamoeckas, M. @. Byaanwtii, A. B. Kogaaenxo, C. A. Omeavuenxo

Annoranus. B pabote nccienoBaHo BIUSHUS TpuMecH Li Ha rToBeeHe JIOKaTbHBIX (OTOYYBC-
TBUTEJIbHBIX TapaMarHUTHbIX LIeHTpoB Fe**, Cr', A-11eHTpoB U ceKTpbl (HOTOTIOMUHECIICHLIUM B
kpucrannax ZnS B quarna3one miMH BoaH 350 — 750 umnpu T=300 Ku T=77 K

KmoueBble cioBa: cyibdua umHka, autuid, SI1P, poTtoaoMuHecieHIMS

BILIMB IOHIB LI HA ®OTOYYTIIUBI ITAPAMATHITHI HEHTP B MOHOKPUCTAJIAX ZnS
0. B. Cxypamoscvka, M. D. Byaanuii, O. B. Koeaaenxo, C. O. Omeavuenxo

Anotania. B po0oTi gocimkeHo BIUIMB JOMIIIKM JITiI0 Ha ITOBEIIHKY JOKAIbHUX (POTOUYTIIN-
BUX napaMarHiTHux ueHTpiB Fe3", Cr*, A-LieHTpiB Ta crieKTpu GOTOMIOMIHECLEHIT Yy KprcTaiax
ZnS B giamazoHi 7oBXWH XBWIbL 350 — 750 aMpu T =300 Kta T =77 K

Kirouosi cioBa: cynbdin uuHky, aituii, EITP, poTomtominecieHis

THE INFLUENCE OF LI IONES ON PHOTOSENSITIVE PARAMAGNETIC CENTERS IN ZnS
SINGLE CRYSTALS

E. V. Skuratovskaya, M. F. Bulaniy, A. V. Kovalenko, S. A. Omelchenko

Abstract. It has been investigated the influence of lithium dope on behavior of photosensitive
paramagnetic centers Fe’*, Cr*, A-centers and the spectrum of photoluminescence in ZnS single
crystals on 350-750 nm waveband on T=300 K and T=77 K

Keywords: zincsulfide, lithium, ESR, photoluminescence

© E. B. Ckyparosckasg, M. @. bynanslii, A. B. KoBanenko, C. A. OMenpueHko, 2009
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TEXHOJNOIA BUPOBHNUTBA CEHCOPIB

SENSORS PRODUCTION TECHNOLOGIES

PACS 73.61.LE, Y/IK 621.383:537.221

PASPABOTKA INVIEHOYHbIX BJIEKTPOJOB ITO
JUIA OIITODJIEKTPOHHBIX ITPUBOPOB

K. I0. Kpuxyn, I. C. Xpunynos, H. A. Koesmyn, E. K. beaonozoe*

HanmoHanpHBINA TEXHUISCKUI YHUBEPCUTET “XapbKOBCKUI ITOJIUTEXHUIECKUI MHCTUTYT
21, ya1. @pynse, Xapbkos, 61002, Ykpauna tei. 380504026273 orcsin@gmail.com
* BopoHeXCKMIT TOCYTapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET,
14, MockoBckuii mpocnekT, Boporex, Poccust, belonogov@phys.vorstu.ru

PASPABOTKA IINTEHOYHBIX DJIEKTPOJIOB ITO VI OIITOBJEKTPOHHBIX ITPUBOPOB
K. IO. Kpuxyn, I C. Xpunynoe, H. A. Koemyn, E. K. beaonozo6

Annoramusg. C LeJbI0 CO3MaHUs MPO3paYHbIX IIEHOYHBIX 3JIEKTPOAOB, MEPCHEKTUBHbBIX IS
HCIIOJIb30BAHUS B COBPEMEHHBIX U3ICIUSIX ONTORIEKTPOHUKH, B pabOTe ObLIO UCCISI0BaHO B -
SIHUE COCTaBa MUIIIEHM, MOIIHOCTY MarHETPOHA M TeMIIEpaTyphl OCAXACHUS Ha KPUCTAJLIMYEC-
KYIO CTPYKTYpY, 2JIEKTPUIECKHE, ONITUYECKHE CBOMCTBA 1 (haKTOp KaueCcTBa CJIOEB OKCHIOB MHIMSI
u osnoBa (ITO), monmy4yeHHBIX METOIOM HEPEAKTHBHOTO MArHETPOHHOTO PACIIBIJICHUS Ha ITOCTOSTH-
HOM TOKE. YCTaHOBJIEHO, YTO MaKCUMaIbHBIA (hakTop KayectBa @ =4,79-102 Om™' (T, o\, = 0,94;
R, = 10,6 Om/0[]) HabaromaeTcsa Npu pacrblIeHUMH MULIEHH, comepxauieir 90 Bec. % In,O, —
10 Bec. % SnO, _€CJIY TeMIIepaTypa OCaKACHMsI COCTaBIISIeT 300 °C, a yaeabHast MOIITHOCTb MarHeT-
pona — 0,4 Br/cm?.

Kmouesbie cioBa: ITO, IIMPOKO30OHHBIN BHIPOXAEHHBIN MOTYMPOBOAHUK, MAarHETPOH, KO3(-
(ULUMEHT NPOITyCKaHUS, MOBEPXHOCTHOE 2JIEKTPOCONPOTUBIEHUE, 3.1.C. X0JLIa.

PO3POBKA IIIBKOBUX EJIEKTPO/IB ITO JJI1 OIITOEJEKTPOHHUX ITPUCTPOIB
K. IO. Kpuxyn, I. C. Kpunynos, H. A. Koemyn, E. K. beaonozoe

AHoTanif. 3 METOI0 CTBOPEHHSI IPO30PHUX IUIiIBKOBUX €JIEKTPOIiB, IEPCIIEKTUBHUX UIST BUKO-
PUCTaHHS y Cy4aCHUX BUPOOAX ONTOENEKTPOHIKH, Y il poOOTi OyB AOCiIXKEHUI BILJIUB CIIOJYKU
MillIeHi, ITOTY>KHOCTi MarHeTPOHA Ta TeMIIepaTypy OCAIKEHHS Ha KPUCTAIIYHY CTPYKTYpY, €IeK-
TPUYHI, ONITUYHI BIACTUBOCTI ¥ (pakTOp gKocTi maiBok ITO, orpuMaHnx METOTOM HepeaKTUBHO-
TO MarHETPOHHOTO PO3MUJICHHS Ha IIOCTIMHOMY CTpyMi. BcTaHOBIEHO, 1110 MaKCMMAaJIbHUIN (pak-
Top siKocTi @ = 4,79-102 OM™! ciocTepira€Tbes Npy PO3MWICHHI MillleHi, sika MicTuTh 90 Bar. %
In,0, — 10 Bar. % SnO,, gx1o Temnepatypa ocamxeHHs cTaHoBUTh 300 °C, a nMTOMa NOTYXHICTh
marHetpoHa — 0,4 Bt/cm?.

Kmouosi ciioBa: ITO, mmpoKo30HHUI BUPOMXKEHUNM HAMiBIPOBITHUK, MarHETPOH, Koe(illiEHT
IIPO30POCTi, MOBEPXHEBUH €JIEKTPOOITIp, €.p.C. XOoJuIa.

© K. 10. Kpukyn, I. C. XpunyHos, H. A. KoBtyH, E. K. benonoros, 2009
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THE DEVELOPMENT OF ITO FILM ELECTRODES FOR OPTOELECTRONIC DEVICES
K. Y. Krikun, G. S. Khrypunov, N. A. Kovtun, E. K. Belonogov

Abstract. For creation of transparent thin film electrodes the influence of target composition,
specific magnetron power and substrate temperatures on the crystalline structure, electrical, optical
properties and the quality factor ITO films have been investigated. The ITO films were obtained by the
nonreactive magnetron deposition on direct current. The maximal quality factor F =4.79-10-2 Ohm!
of ITO films is observed at the sputtering of target consisted of 90 weight. % In,O, and 10 weight. %
SnO,: the substrate temperature was 300 °C and specific magnetron power — 0.4 W/sm?.

Keywords: ITO, wide-ban-gap semiconductor, magnetron, transmission coefficient, sheet
resistance, Hall electromotive force.
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BIIJIUB BMICTY KUCHIO Y POBOYOMY TI'A31 HA EJIEKTPUYHI
BJJACTUBOCTI TOHKHUX IUIIBOK Zn, Mn O, OTEP2KAHHUX
PEAKTUBHUM MATHETPOHHUM PO3ITN/IIIOBAHHAM

B. B. Xomak

YepHiBeubKuii HallioHaLHU YHiBepcuTeT iMeHi FOpis @enpkoBruua
ByJ1.Ko1rro6mHebpKoro 2, semicon@chnu.cv.ua

BIIJIUB BMICTY KUCHIO Y POBOYOMY T'A31 HA EJJEKTPUTYHI BTACTUBOCTI TOHKUX
IUIIBOK Zn, Mn O, ONEP2KAHUX PEAKTUBHUM MATHETPOHHUM PO3INIIOBAHHAM

B. B. Xomak

Anotamig. JocliakeHo BIUIMB MPOLIEHTHOTO CIiBBIZHOIIEHHS CYMillli poOOYMX Tra3iB KUCHIO
i aproHy, TeMmneparypu OCaJKeHHs MiIKJIaaK! i MOJaNbIIOro BiArnaay Ha MMMTOMUIA OMip TUIiBOK
Zn, Mn O (0=x<0,10), omepxanux metonom BY-marnerpoHHoro posnuiatoBaHHs. [lTokasaHa
MOJIMBICTD 1IJIECTIPSIMOBAHOI'O KEPYBAHHS €JIEKTPUMYHUMU BJIACTUBOCTSIMU JaHUX IUTiBOK 3a J10-
IIOMOT010 3MiHU TEXHOJIOTTYHUX YMOB BUPOIIYBaHHS.

KmoyoBi cioBa: mutomuii omip, TOHKI 1otiBku Zn, Mn O, BU-mMarHeTpoHHe po3nuiioBaHHS

INFLUENCE OF OXIGEN CONTENT IN WORKING GAS ON THE ELECTRICAL PROPERTIES OF
THIN FILMS Zn, Mn O, OBTAINED BY REACTIVE MAGNETRON SPUTTERING

V. V. Khomyak

Abstract. The percent relationship influence of oxygen and argon of working gases in the mixture,
of the the substrate temperature and futher anneling on the resistivity of Zn, Mn_O (0=x<0,10) films
obtained by HF-magnetron sputtering method have been studied. The possibility purposeful control
of electric properties in these films by means of growing technological conditions change has been
shown.

Keywords: specific resistance, thin films of Zn, Mn O, high-frequency magnetronic sputtering

BJIMAHUE COAEPXKAHUSA KUCJIOPOJIA B POBOYEM T'A3E HA EJJEKTPUYECKUE CBOVICTBA
TOHKUX IVIEHOK Zn, Mn O, IIOJIYYEHHBIX PEAKTUBHBIM MATHETPOHHBIM
PACIIBUIEHMEM

B. B. Xomak

AnnoTtamus. McciaeqoBaHo BIUSHUE MPOLEHTHOIO COOTHOILIEHUS] CMeCH poOOYMX Ta30B KUC-
JIopoJia U aproHa, TeMriepaTyphl MOAJIOXKH U JaJIbHERILIEro OTKUTa Ha YASIbHOE COMMPOTUBJIEHUE
rieHok Zn, Mn O (0<x<0,10), nonyyennbix metonom BU-maruerpontoro pacnbuieHust. I[loka-
3aHa BO3MOXHOCTb lieJIeHANIpaBJIeHHO YIPaBIATh 2JIEKTPUUECKUMU CBOMCTBAMM 3TUX IJIEHOK C
TMOMOILBIO UBMEHEHUSI TEXHOJOTUUECKUX YCJIOBUI BhIpalllBaHUSI.

Kuoyesbie c/10Ba: yieabHOE CONPOTUBIEHKE, TOHKKE TUIEHKM Zn, Mn O, BY-marneTpoHHoe
pacrbUIeHHE

© B. B. Xowmsik, 2009



Sensor Electronics and Microsystem Technologies. 1/2009

CEHCOPW TA IHOOPMALLINHI CUCTEMU

SENSORS AND INFORMATION SYSTEMS

YK 681.2.08 — 114:681.2.001.5+681.3.06

MHOTOKAHAJIbHBIN U3MEPUTEJBHBINA KOMILJIEKC
T DJIEKTPOXUMUWYECKUX UCCIETOBAHUI

A. JI. Bacuaenxo', JI. B. Illkomoea’, B. I. Meavnux’,
JI. H. Cemenviuesa’, C. B. /[3a0eeuw’

"Mucturyr anekrponnHamMuku HAH Ykpaunbr
Ykpauna, nmpocn. [Tobensl, 56, . Kues-57, 03680
T. (044)-4542511, E-mail: melnik@elan-ua.net
2 UHCTUTYT MONeKynsipHo#t ouonoruu u reneTuku HAH Ykpaunbl
YkpauHa, yi. 3adomotHoro, 150, . Kues-143, 03143
T. (044)-2000328

MHOTOKAHAJIbHBIN U3MEPUTEJLHBIN KOMILIEKC
JIJIA DJIEKTPOXUMUWNYECKNX UCCIETOBAHUI

A. JI. Bacuaenxo, JI. B. Illkomosa, B. I. Meavnux, JI. H. Cemenviuesa, C. B. /[3a0eeuu

AnHoTamus. PaccMOTpeHbl NMPUHLMIIBI MOCTPOSHUS YEeThIpeXKaHaAJIbHONW M3MEPUTEIbHO-MH-
(hopMaLIMOHHOM CUCTEMBI TSI paOOTHI C MHOTO3JIEKTPOIHBIMU JIEKTPOXUMUUECKUMU sTYeHKaMu,
B YaCTHOCTHU, C aMIIEpOMETPUUECKUMU MyJIbTHUOMOCeHCcopamMuy. OMMCHIBalOTCS OCHOBHBIE arla-
paTHbBIC ¥ TPOIPAMMHBIE CPEICTBA U3MEPUTEILHOTIO KOMILJIEKCA, IPUBOISITCS PE3YIbTAThI €I0 3K-
CIIEPUMEHTAJIbHOM ITPOBEPKMU.

KnoueBbie ciioBa: 3JIEKTPOXUMUSI, aMIIEPOMETPHsI, OMOCEHCOP, MHOTOKAHAJIbHBI ITOTEHIINOC-
TaT, U3MEPUTEIILHBIN MOIYJIb.

BATATOKAHAJIBHUI BUMIPIOBAJIbHUI KOMILIEKC
JJI ETEKTPOXIMIYHUX TOCIIIXKEHD

0. JI. Bacuaenxo, JI. B. Illkomosa, B. I. Meavnux, JI. M. Cemenuuesa, C. B. /[3a0eeuu

Anotania. Po3rissHyTO NpUHIMIINA MOOYIOBM YOTUPHOX KaHAJIBHOI BUMipIOBaIbHO-iH(MOpMa-
LiHOI CUCTEMU MJIsI POOOTU 3 OaraToeJeKTPOAHUMU eJIEKTPOXiMiYUHMMU KOMipKaMHu, 30KpeMa,
3 aMIIepOMETPUIHNMI MyJIbTrOioceHcopamMu. OTMcaHo OCHOBHI aItapaTHi Ta TIporpaMHi 3acoon
BUMIipIOBaJIbHOTO KOMILJIEKCY, HABEICHO PEe3YJIBTaTH MOro eKCIIEPUMEHTAJIBHOI IIEPEBipKH.

KiouoBi cioBa: enexTpoxiMisi, aMIiepoMeTpisi, bioceHcop, OaraToKkaHaJbHUI TMOTEHIIIOCTAT,
BUMIipIOBaJIbHUI MOJYJIb.

© A. 1. Bacunenko, JI. B. IlIkotosa, B. I. MenbpHUK,
JI. H. Cemenniuena, C. B. [I3saesuy, 2009



A. 1. Bacunenko, JI. B. IIIkorosa, B. I. MenbHuk, JI. H. CemeHnbiueBa, C. B. [I3sa1eBuu

MULTICHANNEL MEASURING COMPLEX FOR ELECTROCHEMICAL MEASUREMENTS
A.D.Vasylenko, L.V.Shkotova, V.G.Melnik, L.N.Semenytcheva, S.V.Dzyadevych

Abstract. The principles of construction of four-channel measuring-information system for work
with multielectrode electrochemical cells, in particular, with amperometric multibiosensors have
been considered. The basic hardware and software of the complex were described; results of its ex-
perimental measurements are given.

Keywords: electrochemistry, amperometry, biosensor, multichannel potentiostat, measuring
module.
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KOMBIHOBAHUMI1 METOJ KEPYBAHHS JJOTTYHUM CTAHOM
KPIOTPOHIB HA OCHOBI CKBI/IIB

M. B. Tuxancokuii, A. 1. Ilapmuxa

Hauionansuuii YHiBepcutet “JIbBiBChbKa mosiTexHika”, 79013, M. JIbBiB,
Byn. C. bannmepu, 12, ten. 38-032 2582140, daxc: 38-032 2582140, YkpaiHa,
E-mail: andrijl4@rambler.ru

KOMBIHOBAHUI METO/I KEPYBAHHSA JIOTTYHUM CTAHOM KPIOTPOHIB
HA OCHOBI CKBIJ1B

M. B. Tuxancokuii, A. I. Ilapmura

AnoTamig. B po0oTi BIOCKOHaJIeHO MaTeMaTUYHY MOJENb IepeXiTHUX IMpoleciB B Jko3ed-
COHIBCBKMX eJIeMeHTax mam’sTi (KpioTpoHax), SKi MOXHa CTBOPUTHM Ha OCHOBi HaIIpPOBiTHUX
kBaHToBUX iHTepdhepomeTpiB (CKBIIAiB). Kpiorponamu ciyxunu nBokoHtaktHi CKBIu, kepy-
BaHHS JIOTIYHUM CTaHOM SIKMX OYJI0 JOCIIiIKEHO METOAaM1 MaTeMaTUYHOTo MofeatoBaHHsA. Hamu
3aIPOITOHOBAHO KOMOiIHOBaHU CITOCiO KepyBaHHS JIOTIYHUM CTAHOM TaKMX KPiOTPOHIB, OCKiTbKU
MPOCTUI CITOCIO KepyBaHHS 3a JOIIOMOTIOIO TiJIbKM iMITYJIbCiB MArHiTHOTO MOTOKY He 3a0e3Ieuye
cTabiJIbHOI pOOOTH KPiOTPOHIB MiJ Yac 3BOPOTHUX JIOTIYHUX nepexoiB “1” — “0”. IToka3aHo, 1o
npsiMi JToTivHi tepexoau “0” — “1” MoxHa epeKTUBHO peaizyBaTH 3a JOIIOMOTIOI0 KePYIOUMX iM-
MyJIbCiB MarHiTHOTO MOTOKY, a nmepexoau “1” — “0” — kepyounx iMIyJIbCiB cTpyMy. Po3paxoBano
MepexiIHi XapaKTepUCTUKU KPIOTPOHIB ITijJ] yac MPSIMUX i 3BOPOTHUX JIOTIYHUX TIEPEXOIiB.

Kmouosi ciiosa: CKBIJI, kBaHTOBa KOMipKa maM’sTi, 1)K03e(MCOHIiBCbKUI KPiOTPOH, MepexiaHa
XapaKTepUCTUKA, JOTiUHUIA Tepexil, HaAIpOBiAHUI iHTephepoMeTp

THE COMBINED METHOD OF LOGICAL STATE CONTROLLING
OF CRIOTRONS BASED ON SQUIDS

M. V. Tyhanskyi, A.I. Partyka

Abstract. In the present work, we have improved the mathematical model of transition processes
in Josephson memory cells (cryotrons), which can be created on the base of semiconductor quan-
tum interferometers (SQUIDs). We employed two-contact SQUIDs to construct the cryotrons and
investigated the possibilities to control the cryotrons’ logical state by means of mathematical model-
ing. A combined method of logical state controlling of such cryotrons has been proposed since the
simpler controlling method, where only impulses of magnetic flux are used, fails to provide stable
operation of cryotrons during the inverse logical transitions “1” — “0”. We show that the direct logi-
cal transitions “0” — “1” are effectively realized via controlling magnetic flux impulses whereas the
transitions “1” — “0” are realized via controlling current impulses. Transition characteristics of the
cryotrons during direct and inverse logical transitions are calculated.

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

© M. B. TuxaHcbkuii, A. 1. [Taptuka, 2009



M. V. Tyhanskyi, A.I. Partyka

KOMBUHWUPOBAHHBIN METO/ YITPABJIEHUA JIOTUYECKUM COCTOAHUEM
KPUOTPOHOB HA OCHOBE CKBHNJ10B

M. B. Tuxancokuii, A. I. Ilapmuxa

Annotamus. B paboTe ycoBepIilleHCTBOBaHA MaTeMaTU4ecKasi MOJEIb MEPEXOAHBIX MTPOLIECCOB
B IK03e()COHOBCKHUX sTYeiKax MaMsITH (KpMOTPOHAX), KOTOPbIE MOXKHO CO3/1aTh HA OCHOBE CBEPX-
MPOBOAAIIMX KBaHTOBBIX MHTEpdepomeTpoB (CKBUIoB). KpuoTpoHaMu CIIy>KWIM TBOKOHTAaK-
tHeie CKBUW U, ynpaBieHue JOTMYECKUM COCTOSTHUEM KOTOPBIX ObLIO MCCIEAOBAaHO METOAAMU
MaTeMaTUYeCcKOoro MoaearupoBaHus. Hamu npemjioskeHbl KOMOMHUPOBaHHBIE CIIOCO0 YIIPaBICHMS
JIOTUYECKHM COCTOSTHUEM TaKMX KPUOTPOHOB, IMOCKOJBKY MPOCTON CIIOCO0 YIIpaBIEHUS C TTOMO-
IIbIO TOJBKO UMIYJIbCOB MAarHUTHOIO MOTOKA HE OOECIeUYrBaeT CTabMILHOU paboOThl KPUOTPO-
HOB BO BpeMs 00paTHBIX JIOTHYecKUX mepexoqaoB “1” — “0”. ITokazaHo, 4YTO MpsIMbIE JIOTUYECKUE
nepexoabl “0” — “1” MoxXHO 3(p(HEKTUBHO pean30BaTh C MOMOIIBIO YIPABJISIOIINX UMITYJICOB
MarHUTHOTO ITOTOKa, a rnmepexoapl “1” — “0” — ympaBIsSIOlIUX UMITYJIbCOB TOKa. PaccunTaHbI me-
pPEXOIHbIE XapaKTePUCTUKNA KPMOTPOHOB BO BPEMSI IMPSIMBIX ¥ O0OpPaTHBIX JJOTUYECKUX MTEPEXOI0B.

Kmrouesie cioBa: CKBUJI, kBaHTOBas sS4elika IMaMsITH, 1K03¢(COHOBCKMIT KPHOTPOH, IIepe-
XOMHAas XapaKTepUCTUKA, JOTUYECKUI TTepexod, CBEpXIPOBOASIIINIA MHTEphEPOMETP
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Microsystem With Fluidic and Optical Interface for
Inline Measurement of CO, in Oil Fields

Tavernier, E. Sellier, J. Marty, F. Tabeling, P.
Bourouina, T.

On page(s): 430-434

Abstract

Motivated by the need for inline measurements in natu-
ral gas and oil exploitation, we developed a microfluidic
system which is suitable for chemical measurements by
optical methods. It consists of a microfluidic system al-
lowing the separation of gas and liquid phases so that gas
can be optically analyzed. This system takes advantage of
surface tension effects in tiny microchannels. The appli-
cation is the measurement of carbon dioxide (CO,) con-
centration by evaluating absorption of infrared light at
a wavelength of 4.24 um. Measurements have been suc-
cessfully performed in the 0-70 bars pressure range.

Micro Air Bearing for a Microturbine
Qide Zhang Xuechuan Shan

On page(s): 435-440

Abstract

The dynamic characteristics of air bearings for microsys-
tems are investigated. Micro air bearings investigated in
this paper include journal and thrust air bearings. The
dynamic thrust air bearing employs spiral groove con-
figuration, and the dynamic journal air bearing is formed
by a plain circular trench with a short journal length of L,
a diameter of D, and a narrow radial clearance of C. The
optimum values of the bearing system are explored and
presented in terms of maximum load carrying capacity.
Stability analysis shows that motion stability and load ca-
pacity impose contradictive requirements on the groove
pattern of the thrust bearing. Shock tolerance analysis
shows that the shock tolerance of the air bearing system
increases with the bearing number, rotational speed,
bearing aspect ratio of L/D, and initial equilibrium ec-
centricity ratio . A prototype of the turbine device has
been realized using the recommended bearing configu-
rations. The primary tests of the prototypes demonstrate
that a stable operation of 15 000 rpm has been achieved.

82

Nanofluidics: Systems and Applications
Prakash, S. Piruska, A. Gatimu, E.N. Bohn, PW.
Sweedler, J.V. Shannon, M.A.

On page(s): 441-450

Abstract

Nanofluidics presents growing and exciting opportuni-
ties for conducting fundamental studies for processes and
systems that govern molecular-scale operations in sci-
ence and engineering. In addition, nanofluidics provides
a rapidly growing platform for developing new systems
and technologies for an ever-growing list of applications.
This review presents a summary of the transport phe-
nomena in nanofluidics with a focus on several systems
and applications important to problems of public health
and welfare. Special emphasis is afforded to the role of
the electric double layer and the molecular-scale inter-
actions that occur within confined nanoscale systems.

Temperature Insensitive Refractometer Using Core and
Cladding Modes in Open-Top Ridge Waveguide

Xiaoli Dai Walker, R.B. Mihailov, S.J. Chengkun
Chen Blanchetiere, C. Callender, C.L. Albert, J.

On page(s): 451-456

Abstract

In order to overcome the well-known limitation of tem-
perature instability in Bragg grating waveguide sensors,
a temperature insensitive open-top ridge waveguide re-
fractometer is developed by using a cladding mode reso-
nance as a temperature reference. The relative shift of
the core mode resonance to cladding mode resonance is
used to measure the refractive index of substances under
test. Specifically, the device fabricated here produces a
relative resonance shift of 1 pm for every 5x10* of meas-
ured index change, with a temperature sensitivity ~ 0.5
pm/°C.
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Microchannel-Based Refractive Index Sensors
Monolithically Integrated With Silica Waveguides:
Structures and Sensitivities

Dumais, P. Callender, C.L. Noad, J.P.
Ledderhof, C.J.

On page(s): 457-464

Abstract

Refractive index sensors using self-forming microchan-
nels embedded in borophosphosilicate glass and mono-
lithically integrated with silica waveguides are presented.
Fabricated devices presented include solid-core and lig-
uid-core directional couplers, liquid-core modal inter-
ferometers, Mach-Zehnder interferometers, segmented
waveguides, and microchannel grating devices. Sensitiv-
ities of these devices are calculated and compared with
each other and to other well-known devices. Experimen-
tal characterizations show that the performance of fabri-
cated devices agrees well with calculations.

Fabrication of PDMS-Based Nitrite Sensors Using
Teflon AF Coating Microchannels
Chih-Wei Wu Gwo-Ching Gong

On page(s): 465-469

Abstract

This study shows a novel polydimethylsiloxane (PDMS)
nitrite sensor using liquid-core waveguide techniques. A
6 cm straight and Teflon AF 1601S coated PDMS mi-
crochannel (600 um width and depth) replicated from a
SU-8 master and sealed with a glass slide with the same
coating. This formed a low index of refraction channel in
which a high index aqueous solution was flowed. Light
generated by a fiber-coupled tungsten halogen lamp
propagated by total internal reflection to the end of the
channel where the light was detected using a palm-size
CCD array spectrometer. The result shows a dramatic
difference between channels with and without a Teflon
coating. The absorbance response of this sensor varies
linearly with concentration and adheres to Beer's law.
Moreover, calculations of absorbance using this sensor
are in excellent agreement with a commercial spectrom-
eter. This innovative technique provides a potentially
low-cost and high efficient approach to fill the inspection
technology gap between in situ and laboratory analyses.
It is believed that the novel PDMS-based nitrite sensor is
expected to give an impact to the aqueous inspection and
to create a highly value-added technology in optical test
and measurement industry.

Out-of-Plane Microtube Arrays for Biomedical Sensors
Using Vapor-Liquid-Solid Growth Method
Takei, K. Kawashima, T. Sawada, K. Ishida, M.

On page(s): 470-475

Abstract

This paper reports on a novel technique for realizing sub-
micron and micron diameter SiO, tubes on a Si substrate
for biomedical applications such as, for example, patch
clamps. The tube arrays have been successfully fabricated
on Si substrates using a selective vapor-liquid-solid (VLS)
growth method combined with MEMS techniques. The
size of the tubes is typically between 0.2 um and 2 um
in diameter and from 8 um to 40 um in length. The di-
mensions are controlled by the diameter of a Au pattern
and the VLS growth time. The tubes were coated with
parylene, a biocompatible material, which makes them
stronger. The diameter is such that the array can be used
in biomedical applications where insertion of the tubes
into tissue is minimally invasive. Water flow experiments
through the tubes were carried out successfully without
the tubes breaking.

Fast PCR Thermal Cycling Device
Grover, J. Juncosa, R.D. Stoffel, N. Boysel, M.
Brooks, A.I. McLoughlin, M.P. Robbins, D.W.

On page(s): 476-487

Abstract

A novel flow-through device for performing fast PCR
thermal cycling is presented. The thermal gradient ther-
mal cycling device is comprised of layers of highly ther-
mally conducting material separated by insulating layers.
Channels etched in the conducting and insulating layers
create one continuous path through the device. When the
device is held between platens at different temperatures
and PCR sample mix is pumped through it, every fluid
particle undergoes the time-temperature protocol nec-
essary for PCR but with a temperature change rate not
possible with conventional cyclers. Ultrafast thermal cy-
cling makes it ideal for bio-defense applications, such as
the instantaneous bio-aerosol agent identification system
under development for the Department of Homeland Se-
curity. Its compact size and simplicity of use make it a
natural choice for diagnostics, forensics, food and water
testing and other DNA testing applications. Herein we
describe the design and fabrication of the device devel-
oped for IBADS and the subsequent performance with
various assays using plasmid and genomic template DNA.
Performance under some circumstances was exceptional:
Amplification rates of up to two decades per minute were
recorded and total amplification of up to eight decades in
30 cycles was seen. We discuss how to optimize the per-
formance of a device that pushes PCR to its fundamental
limits and review a wide variety of performance data.
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Development of an Electroosmotic Pump Using
Nanosilica Particle Packed Capillary

Lingxin Chen Qingling Li Sangyeop Lee Jaebum
Choo

On page(s): 488-494

Abstract

High-pressure electroosmotic pumps (EOPs) operate
on the principle that electroosmotic flow (EOF) can be
generated through a packed-bed capillary by applying an
electric field through it. In this paper, a novel packed-bed
EOP design using nanosilica particles is described. The
packed-bed capillary was fabricated using a capillary of 5
cm x 530 um i.d. close packed with silica particles hav-
ing an average particle size of 20-30 nm. The flow rates,
pressures and pressure/flow rate (P-Q)characteristics,
electric properties of the pump and the influence of
phosphate buffer concentration on the pump were care-
fully studied. By increasing the pressure, decreasing the
applied voltage, and the electric current, the thermody-
namic efficiency was about 1%-2% for inorganic buffers
and 3%-5% for organic solvents or their mixture without
ions.

A Flexible Piezoelectric Sensor for Microfluidic
Applications Using Polyvinylidene Fluoride
Wen-Yang Chang Chun-Hsun Chu Yu-Cheng Lin

On page(s): 495-500

Abstract

A flexible technology for microfluidic applications using
piezoelectric polyvinylidene fluoride (PVDF) and poly-
dimethylsiloxane (PDMS) was developed. The flexible
piezoelectric PVDF detects the flow rates and impulse
pressure signal using piezoelectric characteristics. This
study uses microelectromechanical systems (MEMS)
technology to fabricate the sensing patterns on PVDF
sheets, designs a molding transfer to form the micro-
fluidic channels of the PDMS, and integrates them to-
gether. Experimental results show that PVDF films has
good piezoelectricity at stretching ratio of 4, the flow
rates ranged from 100 to 450 mL/min at dynamic con-
trolling sensing, the miniature curvature radius is about
3 cm, and the cross section of the flexible microchannels
is about 200 x 200 um?. The feasibility studies show that
molding transfer is an appropriate low-cost technology
for fabricating the flexible piezoelectric channels. The
PVDF can be easily manufactured using MEMS process
because it has a good mechanical strength and electro-
chemical stability in polymers.
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Phase Detection of the Two-Port FPW Sensor for
Biosensing

Wen-Yang Chang Po-Hsun Sung Chun-Hsun Chu
Ching-Jui Shih Yu-Cheng Lin

On page(s): 501-507

Abstract

This study reports the phase detection of the two-port
flexural plate wave (FPW) sensor for designing and in-
tegrating the miniature system and provides a compre-
hensive methodology for portable using in the biosensor
applications of severe acute respiratory syndrome coro-
navirus (SARS-CoV). The miniature system mainly uti-
lizes the concept of the frequency divider that involves a
divider, a time-based oscillator and a gate to reduce the
high frequency, and the FPW sensor is fabricated using
microelectromechanical systems (MEMS) technologies
for producing a potable biosensing detector. The results
demonstrate that the insertion loss decreased about -
1.15% dB/°C, and the phase delay was about 2.05°/(1000
cP). The phaseshift resolution was about 10 mV per de-
gree, and the original frequency of 4.2 MHz was divided
by 100 to reduce the frequency to 42 kHz. The SARS-
CoV could be detected via the S protein binds to the
human angiotensin-converting enzyme 2 (hACE2) as a
functional receptor, which would cause the phase delay
due to the combining of the antibody with the antigen.
Therefore, the feasibility studies provide the information
that phase detection is an appropriate low-cost technol-
ogy via frequency divider for fabricating of the miniature
biosensors.

An Autonomous Microfluidic Sensor for Phosphate: On-
Site Analysis of Treated Wastewater
Cleary, J. Slater, C. McGraw, C. Diamond, D.

On page(s): 508-515

Abstract

A microfluidic sensor for long-term monitoring of phos-
phate levels has been developed that incorporates sam-
pling, reagent and waste storage, detection, and wireless
communication into a compact and portable device. The
sensor is based on the yellow method for phosphate de-
termination, a simple colorimetric technique involving
the formation of vanadomolybdophosphoric acid when
a phosphate-containing sample is mixed with an acidic
reagent containing ammonium molybdate and ammo-
nium meta-vanadate. This paper describes the applica-
tion of the phosphate sensor to the on-site analysis of
effluent from a wastewater treatment plant. The data was
validated by comparison with the plant’s existing online
monitor, and a good correlation between the two sets of
data was achieved, showing that the phosphate sensor is
capable of operating satisfactorily at low mg L' levels
over extended periods of time.
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Resistivity Measurement of a Small-Volume Sample
Using Two Planar Disc Electrodes and a New Geometric
Factor

Yoke-Lin Tan Chee-Earn Chong

On page(s): 516-521

Abstract

In this work, we derive a new geometric factor in ob-
late spheroidal coordinates for conductivity or resistiv-
ity measurements using two planar disc electrodes based
on the electromagnetic field theory and neglecting the
electrode polarization effects. The experiments were
conducted on saline solutions contained in a grounded
metallic bath to validate the obtained values of the de-
rived geometric factor. The effect of the polarization im-
pedance at the electrodes is found to be negligible when
using relatively nonpolarizable silver-silver chloride
electrodes at a frequency of 3 kHz. Our experimental
results also show that the resistivity values determined
using both the new geometric factor and a commercial
conductivity meter are in good agreement for small elec-
trode radius, interelectrode spacing and depth of sam-
ple, therefore making it a promising technique for ap-
plications in microfluidics devices. The effects of current
density and temperature on the measurement results are
also presented.

Electrochemical Multiphase Microreactor as Fast,
Selective, and Portable Chemical Sensor of Trace Toxic
Vapors

Ilwhan Oh Monty, C.N. Masel, R.1.

On page(s): 522-526

Abstract

A novel type of gas chemical sensor is fabricated by com-
bining microfabrication techniques and electrochemical
transducer. The microchannel sensor we built is com-
posed of liquid/gas microchannels separated by a nanop-
orous membrane. When oxime chemistry is adapted into
it, the microchannel sensor gives response of hundreds
of mV to trace vapor (10 ppb) of acetylcholine simulant
within s. Double microchannel design further reduces
potential drift and simplifies the sensor setup.

A Polymer Microfluidic Chip With Interdigitated
Electrodes Arrays for Simultaneous Dielectrophoretic
Manipulation and Impedimetric Detection of
Microparticles

Zhiwei Zou Soohyun Lee Ahn, C.H.

On page(s): 527-535

Abstract
This paper presents the design, fabrication, and char-
acterization of a polymer microfluidic biochip with in-

tegrated interdigitated electrodes arrays (IDAs) used to
simultaneously separate, manipulate, and detect mi-
croparticles using dielectrophoresis (DEP) and electro-
chemical impedance spectroscopy (EIS) methods. The
DEP response of silica microspheres has been character-
ized, and microspheres of different sizes (1.8 and 3.5 in
diameter) have been DEP flow separated and individu-
ally trapped in different microchambers by IDAs in a sin-
gle run. Simultaneously, the impedance change caused
by microspheres captured on IDAs has been analyzed for
quantification. High-throughput polymer microfabrica-
tion techniques such as micro injection molding were
used in this work, so that the polymer microfluidic chip
can be produced in a low-cost, disposable platform. This
low-cost microfluidic chip provides a generic platform
for developing multifunctional lab-on-a-chip devices
that require the ability to handle and sense microparti-
cles.

An Integrated Optofluidic Platform for DNA
Hybridization and Detection
Brennan, D. Lambkin, P. Moore, E.J. Galvin, P.

On page(s): 536-542

Abstract

There has been extensive research into micro total analy-
sis systems (micro-TAS) and lab-on-a-chip research due
to the benefits of increased sample throughput, reduced
sample consumption, and rapid analysis times. The in-
tegration of low-cost fluidic and optical components
offers the possibility of complex systems with increased
functionality on a single detection platform. For the de-
velopment of an integrated optofluidic system for DNA
hybridization, the key areas are optical/fluidic integra-
tion and the efficiency of surface chemistry integration
within the system. The impact of fluidic parameters such
as flow rate, channel height, and time on hybridization
performance is to optimize detection performance over
conventional assay (microtiter plate formats). The use of
a passive waveguide device means DNA binding events
can be monitored using fluorescence excitation or re-
fractive index measurement. The integration of the three
areas is enhanced by the robustness of the waveguide ma-
terial (oxide, nitride), enabling chemical functionaliza-
tion by initial silanization followed by addition of a linker
molecule 1,4 phenylene diisothiocyanate (PDITC) for
covalent immobilization of DNA probes together with
the possibility to define microfluidics on the waveguide
substrate using standard SU8 photolithography. The flu-
idic design requires 240 nl of analyte to fill the integrated
optofluidic system. Here, we report the novel integration
and optimization of a covalent surface chemistry with
microfluidic channels for fluidic delivery, and a stand-
ard resonant mirror (RM) waveguide detection platform.
The optofluidic detection platform was tested using fluo-
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rescence and refractive index to monitor binding events
between target and probe DNA. We describe the detec-
tion system, using simulations to explain the response
to changes in refractive index and outline a method for
covalent attachment of DNA probes surface chemistry
protocol to immobilize probe DNA on the sensor surface
and the o- — ptimization of fluidic design, achieving pM
detection limit. We highlight the benefit of optimizing
the fluidic component and its benefit in hybridization ef-
ficiency an approach often overlooked in sensor design
and performance.

Symmetrical PolyMUMPs-Based Piezoresistive
Microcantilever Sensors With On-Chip Temperature
Compensation for Microfluidics Applications
Tuantranont, A. Lomas, T. Jaruwongrungsee, K.
Jomphoak, A. Wisitsoraat, A.

On page(s): 543-547

Abstract

Microelectromechanical systems (MEMS)-based can-
tilever beam sensors for microfluidics applications with
on-chip temperature sensors for temperature drift com-
pensation were developed. The stress induced on gold
surface with polysilicon piezoresistive sensing is dem-
onstrated. In principle, adsorption of biochemical spe-
cies on a functionalized surface of the microfabricated
cantilever will cause surface stress and, consequently,
cantilever bending. The sensing mechanism relies on
the piezoresistive properties of the doped polysilicon
wire encapsulated in the beam. The beam is constructed
through multiusers MEMS Process (PolyM UM Ps) foun-
dry with postprocessing silicon etching. Bending analy-
sis is performed so that the beam tip deflection can be
predicted. The piezoresistor designs on the beams were
varied, within certain constraints, so that the sensitivity
of the sensing technique could be measured by external
read-out circuit. The mass detection of 0.0058-0.0110
g is measured by the beam resistor series as a balanced
Wheatstone bridge configuration. The voltage output of
the bridge is directly proportional to the amount of bend-
ing in the MEMS cantilever. The temperature depend-
ency and sensor performance have been characterized in
experiments. Compensation by resisters on the substrate
significantly reduces the temperature dependence.
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Integrated 3-D Silicon Electrodes for Electrochemical
Sensing in Microfluidic Environments: Application to
Single-Cell Characterization

Senez, V. Lennon, E. Ostrovidov, S. Yamamoto, T.
Fujita, H. Sakai, Y. Fujii, T.

On page(s): 548-557

Abstract

A microtechnology allowing the integration of thin met-
al electrodes and three dimensional highly doped bulk
silicon electrodes on a hybrid PDMS/glass fluidic mi-
crochip has been developed. The fabrication involved
anodic bonding of a silicon wafer onto glass substrate,
deep reactive ion etching of 3-D bulk silicon electrodes,
and plasma bonding of a PDMS microfluidic structure
on a silicon/gold/glass substrate. The devices realized
using this technology have been used for electrical im-
pedance characterization of chemical and biological
material. Microdevices with typical dimensions of hun-
dreds of micrometers have been fabricated and tested in
the determination of the conductivity of NaCl solutions.
Smaller sensors, with critical dimensions under 10 m,
have been achieved for single-cell characterization. Hu-
man hepatocellular liver carcinoma cells have been in-
troduced in the microimpedance sensors. Measurements
show the interfacial relaxation of the cellular membrane
in the range. It is expected that other electrochemical
sensors and electrokinetic actuators can benefit from this
technology.

A Disposable Plastic-Silicon Micro PCR Chip Using
Flexible Printed Circuit Board Protocols and Its
Application to Genomic DNA Amplification

Dae-Sik Lee Se Ho Park Kwang Hyo Chung Hyeon-
Bong Pyo

On page(s): 558-564

Abstract

This paper describes a novel disposable and portable
plastic-silicon polymerase chain reaction (PCR) system
using microfabrication technologies for the realization of
miniaturized nucleic acid analyses. The system consists
of a polyimide-based film microheating system, embed-
ding with a microheater and a temperature sensor made
entirely with flexible printed circuit board (FPCB) proc-
ess protocols, and a bulk-micromachined silicon reac-
tion chamber. Reduction of the thermal mass by em-
ploying a 25 um-thick polyimide film substrate, which
has chemical and thermal resistance suitable for photo-
lithography processes, and integration of a temperature
sensor as well as a heater on the film facilitates rapid and
precise temperature control. The microfabricated PCR
chip demonstrated precise heat control and rapid ther-
mal response in the chip. In addition, the chip success-
fully amplified a genomic DNA template (breast cancer
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suppressor gene, BRCA 1 127 base pairs), extracted from
the human whole blood containing approximately 100
copies in a 3 uL-volume chamber within 18 min. Thus,
it is applicable to a portable system for precise, fast, effi-
cient and cost-effective nucleic analysis, and can be uti-
lized with microscale biochemical analysis and sensing
systems as well.

PCB Technology-Based Electrochemiluminescence
Microfluidic Device for Low-Cost Portable Analytical
Systems

Pittet, P. Guo-Neng Lu Galvan, J. - M. Ferrigno, R.
Blum, L.J. Leca-Bouvier, B.D.

On page(s): 565-571

Abstract

This paper presents the design of two configurations
of electrodes (“gold versus Ag/AgCl1” and “gold versus
gold”) and an electrochemiluminescence (ECL) mi-
crofluidic device fabricated in the inexpensive printed
circuit board (PCB) technology. The PCB electrodes
are electrochemically characterized to determine appro-
priate working potentials. The ECL microfluidic device
with integrated PCB electrodes is tested using luminol as
luminophore to quantify H,O, concentrations. Synchro-
nous detection technique is implemented for weak signal
recovery. For both PCB electrode configurations, a 100
nM H,O, concentration is detected and a linear range
extending from 100 nM to 10 mM is observed with a
photomultiplier tube. A lab-on-board compatible poten-
tiostat and a compact CMOS photodetector module are
also designed and validated. The proposed instrumental
approach may represent a low-cost way to develop port-
able analytical systems.

Polymer Lab-on-a-Chip System With Electrical
Detection

Muhlberger, H. Wonhee Hwang Guber, A.E. Saile,
V. Hoffmann, W.

On page(s): 572-579

Abstract

Two important challenges of the rapid development of
microfluidic chip systems are addressed in this paper: 1)
new polymer materials and technologies for chip prepa-
ration and 2) a label-free method for analyte detection
in microchannels. One of the general pacemakers in lab-
on-a-chip concepts, capillary electrophoresis (CE) in
chip format, was used as workhorse for demonstration.
CE chips were fabricated and characterized using poly-
mers such as PMMA, polystyrene and polycarbonate,
cycloolefine copolymer, and for the first time, the out-
standing high-performance polymer polyether ether ke-
tone (PEEK). Especially for one of the most critical steps

in microchannel preparation, bonding of the cover layer
to the microstructured substrate, an advanced plasma
preconditioning process has been developed. An electri-
cal detection method, capacitively coupled contactless
conductivity measurement (CCD), was transferred to
the chip level. A high signal-to-noise ratio was obtained
by using sputtered thin-film electrodes. It was addition-
ally improved by the very thin channel cover layer thick-
ness, which could be easily obtained by polymer technol-
ogy. CCD was used for analyte detection near the outlet
of the CE separation channel. Further, to demonstrate
generally the benefit of CCD for microfluidic flow con-
trol, measurement electrodes were positioned at the CE
chip injection cross to monitor the reliability of the so-
phisticated injection processes. A completely miniatur-
ized CE device (IdquoMinCErdquo), was developed for
low cost application. Potential applications were dem-
onstrated on selected typical examples: for in situ food
analysis, the determination of saccharides in beverages,
for medical point-of-care diagnostics, the quantitative
determination of antidepressant lithium in blood serum,
and for bio analytics, the detection of proteinogenic
amino acids. Biological macro molecules-in particular,
for life sciences fundamental DNA-have not been in fo-
cus of contactless conductivity- — measurements until
now. However, it was possible for the first time to detect
DNA highly sensitive by conductivity measurement. The
extremely low detection limits achieved are competitive
with laser induced fluorescence (LIF) in commercial
CE-chip-devices and could provide a highly cost-effi-
cient alternative.

Enzyme-Based Electrochemical Multiphase
Microreactor for Detection of Trace Toxic Vapors
Monty, C.N. Ilwhan Oh Masel, R.1.

On page(s): 580-586

Abstract

A dual microchannel device with a gas-liquid interface
was developed for use as an amperometric biosensor for
the detection of organophosphate chemicals based on
acetylcholinesterase inhibition. Electric eel acetylcho-
linesterase was immobilized on the liquid microchannel
by creating a cross-linked gel with glutaraldehyde. The
system was tested with malathion, an organophospho-
rus pesticide. The detection limit of the sensor is in the
parts-per-trillion range and the detection is rapid, sensi-
tive, and selective to only phosphonates. Incorporation
of existing acetylcholinesterase biochemistry into a mi-
croscale sensor improves the sensitivity of the device by
about an order of magnitude and the reaction speed by
two orders of magnitude. Also, a microscale sensor al-
lows the device to be easily portable.
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Inline Liquid Concentration Measurement in
Nanoliter Yolume Using Fiber-Optic Low-Coherence
Interferometry

Tomic, M.C. Djinovic, Z.V.

On page(s): 587-592

Abstract

A method for inline measurement of composition of bi-
nary liquid mixture in a nanoliter volume is presented.
Low-coherence interferometric technique, based on
fiber-optic Mach-Zehnder interferometer, is applied
for measuring the liquid refraction index, from which
its volume fractions are found. The accuracy of volume
fractions measurement, of about , was predominantly
determined by the accuracy of reading the position of
mechanical scanner. The data rate of about 1.5 Hz was
also limited by mechanical scanning.

Gaps and Challenges of Point-of-Care Technology
Biehl, M. \elten, T.

On page(s): 593-600

Abstract

With point-of-care (POC) Technology being an impor-
tant and forward-looking commercial application of mi-
crofluidic analysis systems, we have investigated the gaps
and challenges of contemporary POC technology to offer
an orientation for future research and development-not
solely, but also in the field of sensor technology. Prob-
lems were identified considering different points of view,
from the manufacturer, who is anxious to bring his prod-
uct to market, and from the user, who has to struggle with
discomfort and errors. Even if problems are mostly not
technological in nature, some technological challenges
further on remain.

An On-Chip Fluorogenic Enzyme Assay Using

a Multilayer Microchip Interconnected With a
Nanocapillary Array Membrane

Maojun Gong Bo Young Kim Flachsbart, B.R.
Shannon, M.A. Bohn, PW. Sweedler, J.V.

On page(s): 601-607

Abstract

Microfluidic devices allow manipulation of reagents and
fluids in a semi-automated fashion, ideal for performing
multiple measurements or conditioning various reagents.
Here, an enzyme assay has been performed in a multilay-
er poly(methyl methacrylate)-based microfluidic device,
where the layers are fluidically connected via a nano-
capillary array membrane serving as an effective injec-
tor and valve. As a model system, B-glucuronidase from
Escherichia coli and fluorescein di(B-D-glucuronide)
are used for the assay; offline mixing and online incuba-
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tion of substrate and enzyme allow determination of the
initial hydrolysis rates of the substrate under catalysis by
B-glucuronidase. The Michaelis constant K was deter-
mined to be ~4.0 uM for the enzyme of 83 units/mL at
ambient temperature. The 50% inhibitory concentration
IC,, of D-saccharic acid-1,4-lactone to 167 units/mL
was estimated to be 3.0 uM. These results demonstrate
added functionality for a poly(methyl methacrylate)-
based nanocapillary array membrane-containing micro-
fluidic device for following enzyme reaction kinetics.

Integrated Multisensor for FIA-Based Electronic Tongue
Applications

Moreno i Codinachs, L. Baldi, A. Merlos, A.
Abramova, N. Ipatov, A. Jimenez-Jorquera, C.
Bratov, A.

On page(s): 608-615

Abstract

The design, fabrication, and application of a monolithi-
cally integrated array of chemical sensors is presented.
The multisensor chip includes six independent ion se-
lective field effect transistors (ISFETs), a pair of inter-
digitated platinum electrodes, and a diode temperature
sensor. Simultaneous polarization of multiple ISFETs is
enabled by electrical isolation of the devices using two
different approaches: by trenches and by p-n junction.
The degradation of ISFET parameters by the fabrication
steps of the interdigitated electrodes has been also stud-
ied and solutions consisting of additional annealing steps
proposed. The multisensor chip has been assembled
within a flow cell and applied as an electronic tongue to
the measurement of bottled drinking water. Sensitivity to
different ions has been achieved by deposition of organic
membranes on top of the ISFET devices. Discrimina-
tion of different commercial waters by means of principal
component analysis (PCA) of the data is demonstrated.

Fabrication and Characterization of Multilayer
Amorphous Carbon Films for Microcantilever Devices
Teo, E.H.T. Chua, D.H.C. Lim, L TW. O’Shea, S.
Miao, J.M. Beng Kang Tay

On page(s): 616-620

Abstract

Various multilayer amorphous carbon films were prepared
by a double bend filtered cathodic vacuum arc system in
conjunction with a substrate voltage pulse bias generator.
The internal structure of the multilayer films consisted
of equal layers of high content (80%) films interspaced
periodically (and uniformly) between layers of moderate
content (60%) films. The modulation of the multilayer
films was systematically varied so as to achieve films of
different internal composition for comparative stud-
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ies. The set of films were further annealed for thermal
stability measurements. Properties measured included
reduced modulus and stress. Free-standing microcanti-
levers have also been subsequently fabricated using the
various different types of multilayer film using standard
lithography and wet etching. The resonance frequencies
of the microcantilevers were then measured by a vacuum
laser vibrometer setup.

A Polarization Isolation Method for High-Sensitivity,
Low-Cost On-Chip Fluorescence Detection for
Microfluidic Lab-on-a-Chip

Banerjee, A. Pais, A. Papautsky, I. Klotzkin, D.

On page(s): 621-627

Abstract

The trend in medical equipment is toward compact and
integrated low-cost medical test devices. Fluorescence-
based assays are used to identify specific pathogens
through the presence of dyes, but typically require spe-
cialized microscopes and narrowband optical filters to
extract information. We present a novel, high-sensitivity,
cost-effective, cross-polarization scheme to filter out ex-
citation light from a fluorescent dye emission spectrum.
This concept is demonstrated using an inverted micro-
scope fitted with a halide lamp as the excitation source
and an organic photo voltaic (organic photodiode) cell
as the intensity detector. The excitation light is linearly
polarized and used to illuminate a microfluidic device
containing a 1 volume of dye dissolved in ethanol. The
detector is shielded by a second polarizer, oriented or-
thogonally to the excitation light, thus reducing the
magnitude of the detector photocurrent by about 25 dB.
The signal due to fluorescence emission light, which is
randomly polarized, is only attenuated by about 3 dB. As
proof-of-principle, the fluorescence signal from the dyes
Rhodamine 6G (emission wavelength of 570 nm) and
Fluorescein (emission wavelength 514 nm) are measured
in a dilution series with resulting emission signal being
detected by an organic photodiode. Both dyes were de-
tectable down to concentrations of 10 nM. This suggests
that an integrated microfluidic device, with an organic
photodiode and an organic light emitting excitation
source and integrated polarizers, could be fabricated to
realize compact and economical lab-on-a-chip devices
for point-of-care diagnostics and on-site analysis.

Integrated Optical Sensor in a Digital Microfluidic
Platform
Lin Luan Evans, R.D. Jokerst, N.M. Fair, R.B.

On page(s): 628-635

Abstract

The advent of digital microfluidic lab-on-a-chip (LoC)
technology offers a platform for developing diagnostic
applications with the advantages of portability, increased
automation, low-power consumption, compatibility with
mass manufacturing, and high throughput. However,
most digital microfluidic platforms incorporate limited
optical capabilities (e.g., optical transmission) for inte-
grated sensing, because more complex optical functions
are difficult to integrate into the digital microfluidic plat-
form. This follows since the sensor must be compatible
with the hydrophobic surfaces on which electrowetting
liquid transport occurs. With the emergence of hetero-
geneous photonic component integration technologies
such as those described herein, the opportunity for in-
tegrating advanced photonic components has expanded
considerably. Many diagnostic applications could ben-
efit from the integration of more advanced miniaturized
optical sensing technologies, such as index of refraction
sensors (surface plasmon resonance sensors, microreso-
nator sensors, etc.). The advent of these heterogeneous
integration technologies, that enable the integration of
thin-film semiconductor devices onto arbitrary host sub-
strates, enables more complex optical functions, and in
particular, planar optical systems, to be integrated into
microfluidic systems. This paper presents an integrated
optical sensor based upon the heterogeneous integration
of an InGaAs-based thin-film photodetector with a dig-
ital microfluidic system. This demonstration of the het-
erogeneous integration and operation of an active optical
thin-film device with a digital microfluidic system is the
first step toward the heterogeneous integration of entire
planar optical sensing systems on this platform.
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BUMOTI'U 1O O®OPMJIEHHS CTATEN Y XKYPHAJI
THOOPMALIA JIA ABTOPIB

Kypnan “Cencopna ejekTponika i Mikpocuc-
TeMHi TeXHOJI0rii” My0JIiKy€e CTaTTi, KOPOTKi MOBi-
JoMJeHHs, nuctu ao Pepaxiiii, a Takox KOMeH-
Tapi, O MIiCTATh pe3yabTaTh PyHAAMEHTAIbBHUX
i TIPUKIJIATHUX AOCIiIXEeHb, 32 HACTYITHUMU Ha-
MpSIMKaMU:

1. ®i3nyHi, XiMiYHi Ta iHII ABUIA, HA OCHOBI
SIKUX MOXYTh OYTU CTBOpPEHi ceHCOpHU

2. IlpoextyBaHHS i MaTeMaTUYHEe MOJETIOBAH-
HsI CEHCODiB

3. CeHcopu (i3MYHUX BEJTUUUH

4. OnNTUYHI, ONTOEJEKTPOHHI i pamialliiiHi ceH-
copu

5. AKyCTOeNeKTpOHHI CEHCOpHU

6. XiMiuHi ceHcopH

7. biocencopu

8. Marepianu nJist CeHCOpiB

9. TexHoJOriss BUPOOHMIITBA CEHCOPIB

10. CeHcopu ta iHpopMmalliliHi cUCTeMH

11. MikpocucreMHi Ta HaHO- TexHoJorii (MST,
LIGA-TexHo0ris1, aKTI0OaTOPU Ta iH.)

12. Jlerpanmauisi, MeTpoJiorisa i cepTudikalis
CEeHCOpiB

KypHan myGiikye TakoxX 3aMOBJIEHI OTJISIAN 3
aKTyaJlbHUX TNUTaHb, IO BiAIOBiZaIOTh HOTO Te-
MaTHUlli, TIOTOYHY iH(OpMaIIil0 — XPOHiKYy, mep-
COHaJIii, MIaTHi peKJIaMHi TTOBiZOMJIEHHS, OTOJIO-
LIEHHS 100 KOH(EepeHIIild.

Marepianu, 10 HajacuialThesd no Pepaxiiii,
MOBUHHI OyTM HamucaHi 3 MaKCUMAaJbHOIO SC-
HICTIO i YiTKiCTIO BUKJIaQy TEKCTY. ¥ MOZaHOMY
pyKoIuci TIOBUHHA OyTHM OOIPYHTOBaHa aKTy-
aJIbHICTh PO3B’sI3yBaHOI 3amavi, copMyIboBaHa

METa MOCHiIXKEHHS, MiCTUTUCS OpMTiHaJIbHA Yac-
THUHA i BUCHOBKM, 110 3a0e3Ieuyl0Th PO3YMiHHSI
CYTi OTpMMAaHUX Pe3yJbTaTiB i iX HOBU3HY. ABTOpU
IMOBUHHI YHMKATH HEOOIPYHTOBAHOTO BBEICHHS
HOBUX TEPMIiHIB i By3bKOIIPO(PiITEHNUX KapTOHHUX
BUCJIOBIB.

Pepaxiuisi XXypHally IIpOCUTh aBTOPiB MpU Ha-
IIpaBJIeHi CTaTei o0 IPYKy KepyBaTUCS HACTYITHU-
MM IIpaBIWIAMU:

1. Pykomnucu MNOBUHHI HAaACWJIATUCS Yy ABOX
NpUMIpHUKAX YKPaiHChKOIO, POCIACHKOIO UM aHT-
JIIIICHKOI0 MOBOIO i CYIIPOBOIXYBaTUCS (hailiamMu
TEKCTY i MaJIIOHKiB Ha auckKeTi. ElekTpoHHa Komist
MOe OyTH HaJicjlaHa eJICKTPOHHOIO ITOIITOIO.

2. IlpuitasaTHi dopmaTtu Tekery: MultiEdit (txt),
WordPerfect, MS Word (rtf, doc).

3. INpwitharHi rpadivHi ¢hopMaTh IS PUCYH-
kiB: EPS, TIFF, BMP, PCX, WMEF, MS Word i MS
Graf, JPEG. Pucynkm cTBOpeHi 3a JOITOMOTOIO
IIPOTPaMHOTO 3a0e3MeUYeHHs IS MaTeMaTUIHHNX
1 CTAaTUCTUYHUX OOYMCIIeHb, MOBUHHI OyTU Tiepe-
TBOPEHi JO0 OAHOTIO 3 LIUX (DOPMATIB.

Pykonucu HaacuiaTu 3a aapecoo:

Jlenix fpocaas Luriu, 3am. roa. Penakropa,
OnecbKuii HANIOHAJILHUIA YHIBEPCUTET iMeHi
L. I. Meynukosa, MHH®TLL (HJIJI-3),
Bya1. JIBOpsaAnchKa, 2, Onmeca, 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 NiATOTOBKU PYKOMOUCY:

Pykonucu nmoBUHHI CynpoOBOIKYBaTUCS:

— oQiuiiiHUM JTMCTOM, MiAIMMCAHUM KEpiBHU-
KOM YCTaHOBHU, Ji¢ OyJjia BUKoHaHa podorta. Lle npa-
BUJIO HE CTOCYEThCS POOIT MpeACTaBIeHNX MiXKHA-
POAHMMU IpPyIaMU aBTOPIB;

— JI03BOJIOM JJIs1 BiAKpUTOI IyOsTiKallii: ekcriep-
THUM BHUCHOBKOM — TiJIbKM JIJISI aBTOPIB 3 YKpai-
HHU.

ABTOpPCBHKE MMpaBo MepexoanTh Buaasliio.

TutynbHUi apKym:

1. PACS i VYuiBepcanbauii HecsatkoBuit Kox
Knacudikaumii (YIAK) (m1g aBTopiB i3 KpaiH
CH/I) — y BepxHbOMY JIiBOMY KyTi. JlommycKaeThCs
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JIeKiJbKa BiIJiJIeHMX KOMaMM KOJiB. KO HisKi
Konu kiacudikallii He TTo3HadeHi, Koa(u) oyme(-
yTb) BU3HaueHO PenakiiiiiHowo Koreriero.

2. Ha3Ba podotu (110 LICHTPY, TPOITMCHUMM JIi-
Tepamu, mpudt 14pt, XUpHO, YKp., POC., aHIJ.
MOBaMH).

3. IIpizBuie (-a) aBropa(-iB) (110 LeHTpPY, IIpUDT
12pt, yKp., poc., aHIJI. MOBaMH).

4. Ha3Ba ycTaHoBH, [TOBHA aapeca, TeJe(OHH i
daxcu, e-mail 1T KOXXHOrO aBTOpa, HUXKYE, Yye-
pe3 OIUH iHTepBaJl, OKPEMUM PSIKOM (110 LIEHTPY,
wpudt 12pt).

Anoramnis: 1o 200 ci1iB yKpaiHCHKOIO, aHTTiCh-
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KoI0 i pociiicbkoro MoBamu. Ilepen TekcToM aHO-
Talil MOoTpiOHO BKa3aTH Ha Tiil ke MOBi: Ha3BYy poO-
00TH, Mpi3BUIIIA i iHilliaaX BCiX aBTOPiB.

s aBTOpiB 3 3aKOPIOHY, SIKi HE 3HAIOTh YK-
paiHCbKOiI ab0 POCiiiChbKOI MOBHU, JOCTAaTHBO aHO-
Talii i Mpi3BUILIA aHITiCHKOIO.

KiouoBi ciioBa: ixHs KiIbKiCTh HE TTOBMHHA TTe-
peBUIIYBaTH BicbMHM CJiiB. B ocobinBux BUmaakax
MOXXHa BUKOPUCTOBYBATU TEPMiHU 3 ABOMA — UM
TpboMa cjaoBaMu. Ili cioBa MOBUHHI OYyTH pO3-
MillIEHi Tl aHOTAIli€l0 i HaIKWCaHi Ti€I0 CaMol0
MOBOIO.

TekcT moBUHEH OyTHM HampyKoBaHMI depe3 1,5
iHTepBaiu, Ha O6inomy nanepi ¢opmaty A4. Ilons:
31iBa — 3cM, crpaBa — 1,5cM, BBepXy i 3HU3Y —
2,5cMm. Ipudt 12pt. ITig3aronoBKH, SKILO BOHU €,
TMOBUHHI OYyTW HaApyKOBaHi MPONMUCHUMU JIiTepa-
MU, XKUPHO.

PiBHgHHs MOBMHHI OyTWM BBEIEHi, BUKOPUC-
toBytoun MS Equation Editor abo MathType.
Po60oTH 3 pyKONMUCHUMU BCTaBKaMU He MpUiimMa-
IOThCSI.

Tabamni moBMHHI OyTY TIpenCcTaBeHi Ha OKpe-
MUX apKyiiax y ¢opMati BilOBiZIHMUX TEKCTOBUX
¢dopmariB (ouB. BUllEe), Y4 y GopmaTi TeKCTy (3
KOJIOHKaMU, BilileHUMHU iHTepBaJlaMU, KOMaMHU,
Kparnkam 3 KOMOIO, UM 3HaKaMM TaOyII0OBaHHS).

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

Ilopsinmok ogopMIieHHS JiTepaTypu MOBUHEH
BigmoBinatu Bumoram BAK Ykpainu:

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

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

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

4. Stirling A.N. and Watson D. Progress in Low

Temperature Physics. — North Holland, Amster-
dam.: ed. by D.F. Brewer, 1986. — 248 p.

5. Ipomos K. ., JTanacoepr M.D., Ontumanib-
HOe Ha3HauyeHue mnpuopureroB //Tpymbl Mex-
nyHap. KoHd. “JIokajqbHbIE BBIYMCIUTEIbHBIC
cetu”(JIOKCETD 88). — Tom 1. — Pura:MUBBT
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. JlocaimkeHHs
onTtuyHuX ceHcopis. — K: 1976. — 37 c. (Ilpemnp.
/AH Yxpainu. IH-1 KibepHeTuku; 76-76).

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

Iligmucu 1o pucyHKIB i TAOMIL TTOBMHHI OyTH
HaJApYKOBaHi B PYKOIMKCi 3 ABOMa MpobitaMu mic-
JIST CITUCKY JIiTepaTypu.

BuHoCOK, SIKI1I0 MOXJIMBO, OaXkaHO YHUKATHU.

Pucynkun OyayTh CKaHOBaHi JJi1 LM(POBOTo
BinTBOpeHHs. ToMy MpUIIMAalOThCS TiIbKA BMCO-
KOSIKiCHi pUCYHKH.

Hamnucwy i cumMBoM MOBWHHI OyTH HaIPYyKOBaHi
ycepeauHi pucyHKy. HeratuBu, cinaiiau, i gianosu-
TUBU HE IPUIMAIOThCSI.

KoxeH prcyHOK MOBUHEH OYTH HaapyKOBaHUA
Ha OKPEeMOMY apKyIlli i MaTH po3Mip, 110 He Hepe-
puiye 160x200 mM. 11 TEKCTY Ha pUCYHKaX BU-
KopucToByiite WipudT 10pt. OnMHULI BUMipy TTO-
BUHHi OYTM MO3HAYeHi MicJas 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 ycepeaIuHi MaTIOHKIB He
JIO3BOJISIIOTHCS. 3i 3BOPOTHBO1 CTOPOHU, HAMUILIITh
OJIiBLIEM Ha3By, MNpi3Buile(a) aBropa(-iB), HOMep
MaJTIOHKA i TTO3HAYTE BEPX CTPIIKOIO.

®ororpadii noBUHHI OyTH OpUTiHATLHUMH.

KonbopoBuit ApyK MOXJIMBUIA, SIKILIO MHOro
BapTiCTh CILUIAUYETHCS aBTOPaAMU YU iX CIIOHCO-
pamu.
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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-
sors

5. Acoustoelectronic sensors

6. Chemical sensors

7. Biosensors

8. Sensor materials

9. Sensors production technologies

10. Sensors and information systems

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

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

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.I. Mechnikov University, ISEPTC (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-
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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.

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

2. Cepruenko A.M., Uepnona P.U., Cepruesko
AS., Onmumm3zanus mudposoit cetn //OTT. —
1992. — T.7, Ne6. — C. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et
al., Gas sensor 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. IpomoB K. M., Jlanacoepr M.D., Ontumanib-
HOe Ha3HadyeHWe NIpUOpUTETOB //Tpymbl MexX-
ayHap. KoH®. “JlokajJbHble BBIYUCIUTEIbHEIE
cetu”(JIOKCETD 88). — Tom 1. — Pura:MUBBT
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. Ilanumosa A.H., Kprokos A.C. Uccrneno-

BaHMe onTudeckux ceHcopon. — K: 1976. — 37 c.
(ITperrp. /AH Ykpaunnbel. WMH-T KuUOEpHETHKMN;
76-76)

8. Bacunbes H.B. OnruyHi ceHcopu Ha
A,B, Jluc. kaHm.¢pi3. — mar. Hayk,05.05.04. —
K.,1993. — 212c.

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.
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