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Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû òåîðåòè÷åñêîãî (íà áàçå ëîêàëüíî-ïîëåâîé ìîäåëè ýô-
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0
L ïî-

ëóïðîâîäíèêîâûõ ñòðóêòóð ñ ìåæäîëèííûì ýëåêòðîííûì ïåðåíîñîì ïî êðèòåðèþ ìàêñè-
ìàëüíîé ìîùíîñòè â ðåæèìàõ ñ âûäåëåíèåì âûñøèõ ãàðìîíèê. Ïîêàçàíî, ÷òî ãåíåðèðóåìàÿ 
ìîùíîñòü íà âòîðîé ãàðìîíèêå GaAs-äèîäàìè Ãàííà ñ ïàðàìåòðîì n

0
L=(3-4)⋅1012 ñì-2 çíà÷è-

òåëüíî (ïðèìåðíî â 5 ðàç) âûøå ìîùíîñòè, ãåíåðèðóåìîé ñòðóêòóðàìè ñ n
0
L=(1-2)⋅1012 ñì-2. 
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íà, ëîêàëüíî-ïîëåâàÿ ìîäåëü, GaAs, ïàðàìåòð n

0
L. 
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0
L íàï³âïðîâ³-

äíèêîâèõ ñòðóêòóð ç ì³æäîëèííèì åëåêòðîííèì ïåðåíåñåííÿì ïî êðèòåð³þ ìàêñèìàëüíî¿ 
ïîòóæíîñò³ â ðåæèìàõ ç âèä³ëåííÿì âèùèõ ãàðìîí³ê. Ïîêàçàíî, ùî ïîòóæí³ñòü ãåíåðàö³¿ íà 
äðóã³é ãàðìîí³ö³ GaAs-ä³îäîâ Ãàííà ç ïàðàìåòðîì n

0
L=(3-4)⋅1012 ñì-2 çíà÷íî (ïðèáëèçíî â 5 

ðàç³â) âèùå çà ïîòóæí³ñòü, ùî ãåíåðóºòüñÿ ñòðóêòóðàìè ç n
0
L=(1-2)⋅1012 ñì-2. 
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0
L. 
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Summary 

HARMONIC TED-DIODES ON THE BASE OF GALLIUM ARSENIDE 

S. V. Plaksin, I. I. Sokolovskiy, V. S. Lukash 

In this paper the results of theoretical (on the base of the local-field model of the Gunn effect) 
and experimental analysis of possibility for optimization of n

0
L-parameter of such semiconductor 

structures with the intervalley electronic transfer on the criterion of maximal power in the modes 
with the selection of higher harmonics are represented. It is shown, that generated power on the 
second harmonic by the Gunn GaAs-diodes with the parameter n

0
L=(3-4)⋅1012 cm-2 considerably 

(approximately 5 times) higher than the power, generated by structures with n
0
L=(1-2)⋅1012 cm-2. 

Keywords: intervalley electronic transfer, higher harmonics, the Gunn effect, local-field model, 
GaAs, parameter n

0
L. 
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SENSING OF NUCLEI AVAILABLE IN LITTLE QUANTITIES BY 
MEANS OF LASER SPECTROSCOPY OF HYPERFINE STRUCTURE 

FOR ISOTOPES: NEW THEORETICAL SCHEME (U ,Hg) 

A. V. Glushkov2, O. Yu. Khetselius1 , E. P. Gurnitskaya2 , T. A. Florko2 

1I. I. Mechnikov Odessa National University, Odessa 
2Odessa State Environmental University, Odessa 

Abstract 

SENSING OF NUCLEI AVAILABLE IN LITTLE QUANTITIES BY MEANS OF LASER 
SPECTROSCOPY OF HYPERFINE STRUCTURE FOR ISOTOPES: 

NEW THEORETICAL SCHEME (U ,Hg) 

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

It is presented the the effective theoretical scheme with possibility of advancing corresponding 
nuclear technology for sensing different parameters for nuclei available in the little quantitites. It is 
based on the experimental receiving the isotope beams on the CERN ISOLDE type apparatus and 
the precised theoretical and laser spectroscopy empirical estimating the hyperfine structure param-
eters, magnetic and electric moments of a nuclei of isotopes. As example the nuclei of 235U and 201Hg 
are considered. 

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

Àíîòàö³ÿ 

ÄÅÒÅÊÒÓÂÀÍÍß ßÄÅÐ ÄÎÑÒÓÏÍÈÕ Ó ÌÀËÈÕ Ê²ËÜÊÎÑÒßÕ ÌÅÒÎÄÀÌÈ ËÀÇÅÐÍÎ¯ 
ÑÏÅÊÒÐÎÑÊÎÏ²¯ ÏÎÍÀÄÒÎÍÊÎ² ÑÒÐÓÊÒÓÐÈ ²ÇÎÒÎÏ²Â: 

ÍÎÂÀ ÒÅÎÐÅÒÈ×ÍÀ ÑÕÅÌÀ (U, Hg) 

Î. Â. Ãëóøêîâ, Î. Þ. Õåöåëiyñ, Î. Ï. Ãóðíèöüêà, Ò. Î. Ôëîðêî 

Ðîçãëÿíóòà åôåêòèâíà òåîðåòè÷íà ñõåìà ç ìîæëèâîñòþ óäîñêîíàëåííÿ â³äïîâ³äíî¿ ÿäåð-
íî¿ òåõíîëîã³¿ äåòåêòóâàííÿ ïàðàìåòð³â ÿäåð, äîñòóïíèõ ó ìàëèõ ê³ëüêîñòÿõ. Ìåòîäèêà áàçó-
ºòüñÿ íà åêñïåðèìåíòàëüíîìó îòðèìàíí³ ïó÷ê³â àòîì³â ³çîòîï³â íà óñòàíîâêàõ òèïó CERN 
ISOLDE ³ òåîðåòè÷í³é òà åìï³ð³÷í³é îö³íö³ ïàðàìåòð³â ïîíàäòîíêî¿ ñòðóêòóðè, åëåêòðè÷íî-
ãî òà ìàãí³òíîãî ìîìåíò³â ÿäåð ³çîòîï³â. ßê ïðèêëàä ðîçãëÿíóò³ ÿäðà 235U òà 201Hg. 
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Abstract 

ELECTRICAL PROPERTIES OF FINFET STRUCTURES 

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

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

Key words: Metal-oxide-semiconductor (MOS) transistor; semiconductor on insulator (SOI); 
nano-scale devices; FinFET (fin field-effect-transistor). 
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Äîñë³äæåíî åëåêòðè÷í³ âëàñòèâîñò³ òðàíçèñòîðíèõ ñòðóêòóð òèïó FinFET (fin field-effect-
transistor). Ö³ ñòðóêòóðè ââàæàþòüñÿ íàéá³ëüø ïåðñïåêòèâíèìè äëÿ ñòâîðåííÿ íàíî-ðîçì³-
ðíèõ ìåòàë-îêñèä-íàï³âïðîâ³äíèê (ÌÎÍ) òðàíçèñòîð³â ³ ³íòåãðàëüíèõ ñõåì çàâäÿêè çíà÷-
íîìó ïîñëàáëåííþ êîðîòêî-êàíàëüíèõ åôåêò³â. Äîñë³äæåíî âïëèâ ãåîìåòðè÷íèõ ðîçì³ð³â 
ñòðóêòóðè íà õàðàêòåðèñòèêè òðàíçèñòîð³â. Îñîáëèâó óâàãó ïðèä³ëåíî ðóõëèâîñò³ íîñ³¿â â 
³íâåðñ³éíîìó êàíàë³ FinFET ñòðóêòóð. 

Êëþ÷îâ³ ñëîâà: Ìåòàë-îêñèä-íàï³âïðîâ³äíèê (ÌÎÍ) òðàíçèñòîð; êðåìí³é íà ³çîëÿòîð³ 
(ÊÍ²); íàíî-ðîçì³ðí³ ïðèëàäè; FinFET (fin field-effect-transistor). 
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Èññëåäîâàíû ýëåêòðè÷åñêèå ñâîéñòâà òðàíçèñòîðíûõ ñòðóêòóð òèïà FinFET (fin field-
effect-transistor). Ýòè ñòðóêòóðû ñ÷èòàþòñÿ íàèáîëåå ïåðñïåêòèâíûìè äëÿ ñîçäàíèÿ íàíî-
ðàçìåðíûõ ìåòàëë–îêèñåë-ïîëóïðîâîäíèê (ÌÎÏ) òðàíçèñòîðîâ è èíòåãðàëüíûõ ñõåì 
áëàãîäàðÿ ñèëüíîìó ïîäàâëåíèþ êîðîòêî-êàíàëüíûõ ýôôåêòîâ. Èññëåäîâàíî âëèÿíèå ãåî-
ìåòðè÷åñêèõ ðàçìåðîâ ñòðóêòóðû íà õàðàêòåðèñòèêè òðàíçèñòîðîâ. Îñîáîå âíèìàíèå óäåëå-
íî ïîäâèæíîñòè íîñèòåëåé â èíâåðñèîííîì êàíàëå FinFET ñòðóêòóð. 

Êëþ÷åâûå ñëîâà: Ìåòàëë-îêèñåë-ïîëóïðîâîäíèê (ÌÎÏ) òðàíçèñòîð; êðåìíèé íà èçîëÿ-
òîðå; íàíî-ðàçìåðíûå ïðèáîðû; FinFET (fin field-effect-transistor). 
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Abstract 

THREE-SPECTRAL PHOTO-RESAVED 

I. Ì. Rarenko, Yu. G. Dobrovolskiy, M. P. Biksey 

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

Keywords. Photodiode, silicon, germanium, phosphate of gallium, optical radiation, construc-
tion, p-n transition, sensitiveness. 
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ÃÅÒÅÐÎÑÒÐÓÊÒÓÐ ÍÀ ÎÑÍÎÂ² ÄÈÔÐÀÊÖ²ÉÍÈÕ ¥ÐÀÒÎÊ 

ÄËß ÎÏÒÎÅËÅÊÒÐÎÍÍÈÕ ÏÐÈËÀÄ²Â 

Ì. Â. Ñîñíîâà, Ì. Ë. Äìèòðóê, Î. Â. Êîðîâ³í, Î. ². Ìàºâà, Ñ. Â. Ìàìèê³í, Â. Ð. Ðîìàíþê

Â ðîáîò³ òåîðåòè÷íî òà åêñïåðèìåíòàëüíî ðîçãëÿíóòî âïëèâ äîäàòêîâèõ õâèëåâîäíèõ òà 
ïîêðèâàþ÷èõ øàð³â íà ÷óòëèâ³ñòü îïòîåëåêòðîííèõ ñåíñîð³â, ä³ÿ ÿêèõ áàçóºòüñÿ íà ÿâèù³ 
ïîâåðõíåâîãî ïëàçìîííîãî ðåçîíàíñó (ÏÏÐ). Òåîðåòè÷í³ ðîçðàõóíêè áàçóþòüñÿ íà äèôåðå-
íö³àëüíîìó ôîðìàë³çì³, â ðàìêàõ ÿêîãî áóëè ðîçðàõîâàí³ êîåô³ö³ºíòè ïðîïóñêàííÿ òà â³ä-
áèâàííÿ áàãàòîøàðîâèõ ñòðóêòóð ç ñèíóñî¿äàëüíèìè ïåð³îäè÷íèìè ðåëüºôàìè. Îòðèìàí³ 
åêñïåðèìåíòàëüí³ ñïåêòðàëüí³ òà êóòîâ³ çàëåæíîñò³ êîåô³ö³ºíò³â â³äáèâàííÿ óçãîäæóþòüñÿ ç 
òåîðåòè÷íèìè ðîçðàõóíêàìè, ùî äàº ìîæëèâ³ñòü ñòâîðþâàòè ñåíñîðí³ ñòðóêòóðè ç íàïåðåä 
çàäàíèìè âëàñòèâîñòÿìè. 
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íèé ðåçîíàíñ, õâèëåâîäí³ ìîäè. 

Abstract 

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

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

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

Key words: optochemical sensor, polaritonic photodetector, surface plasmon resonance, 
waveguide mode. 
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Â ñòàòüå òåîðåòè÷åñêè è ýêñïåðèìåíòàëüíî ðàññìîòðåíî âëèÿíèå äîïîëíèòåëüíûõ âîë-
íîâîäíûõ è ïîêðûâàþùèõ ñëîåâ íà ÷óâñòâèòåëüíîñòü îïòîýëåêòðîííûõ ñåíñîðîâ, ðàáîòà 
êîòîðûõ îñíîâàíà íà ÿâëåíèè ïîâåðõíîñòíîãî ïëàçìîííîãî ðåçîíàíñà. Òåîðåòè÷åñêèå ðàñ-
÷åòû áàçèðóþòñÿ íà äèôôåðåíöèàëüíîì ôîðìàëèçìå, â ðàìêàõ êîòîðîãî áûëè ïîëó÷åíû 
çíà÷åíèÿ êîýôôèöèåíòîâ ïðîïóñêàíèÿ è îòðàæåíèÿ äëÿ ìíîãîñëîéíûõ ñòðóêòóð ñ ñèíóñî-
èäàëüíûì ïåðèîäè÷åñêèì ðåëüåôîì. Óãëîâûå è ñïåêòðàëüíûå õàðàêòåðèñòèêè êîýôôèöè-
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THE BIFACIAL CONVERTER OF SOLAR ENERGY IN ELECTRICAL 
ON THE BASE OF ISOTYPE HETEROJUNCTION 

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

The method of n+Si/nSi/SiO
2
/n+ITO bifacial solar cells fabrication by pyrolitical spraying was 

elaborated. This structure contains only isotype junctions. The spectral sensitivity is situated in the 
350–1200nm wavelength region and is independent on the illumination direction. The photoelec-
trical parameters of solar cells obtained on silicon wafer (4,5 Ohm.cm) are following: at frontal il-
lumination V

oc
=0,425V, I

sc
=32,63mÀ/cm2, FF=68,3%, E

ff
=9,47%; at rear illumination V

oc
=0,392V, 

I
sc

 =13,20mÀ/cm2, FF=69,3%, E
ff
=3,60%. 
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Abstract 

OPTICAL PROPERTIES OF DOUBLE-LAYER STRUCTURE 
PHTHALOCYANINE–TETRACYANOQUINODIMETHANE 

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

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

Keywords: Organic semiconductors; Ellipsometry; Optical spectroscopy; Photoconductivity 
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ïîçèö³ÿ ñêëàäîâèõ êîìïîíåíò. Ó ñïåêòð³ ïîãëèíàííÿ ñòðóêòóðè âèÿâëåíî äâ³ íîâ³ ñìóãè 1.08 
³ 2.85 eV. Ñìóãà 2.85 eV ñï³âïàäàº ç ï³äâèùåííÿì ñèãíàëó â ñïåêòð³ ôîòîïðîâ³äíîñò³, ùî ñâ³-
ä÷èòü íà êîðèñòü ã³ïîòåçè ïðî óòâîðåííÿ êîìïëåêñó ç ïåðåíîñîì çàðÿäó ì³æ CuPc ³ TCNQ. 

Êëþ÷îâ³ ñëîâà: îðãàí³÷í³ íàï³âïðîâ³äíèêè, åë³ïñîìåòð³ÿ, îïòè÷íà ñïåêòðîñêîï³ÿ, ôîòî-
ïðîâ³äí³ñòü. 

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

© Z. I. Kazantseva, E. G. Bortchagovsky, I. A. Koshets, 2007



Sensor Electronics and Microsystem Technologies. 3/2007

Àííîòàöèÿ 

ÎÏÒÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÁÈÑËÎÉÍÛÕ ÑÒÐÓÊÒÓÐ 
ÔÒÀËÎÖÈÀÍÈÍ- ÒÅÒÐÀÖÈÀÍÎÕÈÍÎÄÈÌÅÒÀÍ 

Ç. È. Êàçàíöåâà, Å. Ã. Áîðùàãîâñêèé, È. À. Êîøåö 

Ìåòîäàìè ýëëèïñîìåòðèè, ôîòîïðîâîäèìîñòè è îïòè÷åñêîãî ïîãëîùåíèÿ èññëåäîâàíû 
îïòè÷åñêèå ñâîéñòâà áèñëîéíûõ ñòðóêòóð, ñîñòîÿùèõ èç òîíêèõ ïëåíîê îñàæäåííîãî â âà-
êóóìå ôòàëîöèàíèíà ìåäè (CuPc) è ïëåíîê Ëåíãìþðà-Áëîäæåòò ïåíòàäåöèë 7,7,8,8-òåòðà-
öèàíî-1,4-õèíîäèìåòàíà (ïåíòàäåöèë TCNQ). Ïîëó÷åííûå ðåçóëüòàòû óêàçûâàþò íà ÿâíîå 
âçàèìîäåéñòâèå ìåæäó ýòèìè âåùåñòâàìè; îïòè÷åñêèå ñâîéñòâà ñèñòåìû â öåëîì íå ìîãóò 
áûòü ïðåäñòàâëåíû êàê ïðîñòàÿ ñóïåðïîçèöèÿ ñîñòàâëÿþùèõ êîìïîíåíò. Â ñïåêòðå ïîãëî-
ùåíèÿ ñòðóêòóðû îáíàðóæåíî äâå íîâûå ïîëîñû 1.08 è 2.85 eV. Ïîëîñà 2.85 eV ñîâïàäàåò ñ 
ïèêîì â ñïåêòðå ôîòîïðîâîäèìîñòè, ÷òî ãîâîðèò â ïîëüçó ãèïîòåçû îá îáðàçîâàíèè êîìï-
ëåêñà ñ ïåðåíîñîì çàðÿäà ìåæäó CuPc è TCNQ. 
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Ïðîâåäåíå åêñïåðèìåíòàëüíå äîñë³äæåííÿ äèíàì³÷íîãî âïëèâó óëüòðàçâóêó íà ñòðóì êî-
ðîòêîãî çàìèêàííÿ, íàïðóãó õîëîñòîãî õîäó, ìàêñèìàëüíó âèõ³äíó ïîòóæí³ñòü òà øóíòóþ-
÷èé îï³ð êðåìí³ºâîãî ñîíÿ÷íîãî åëåìåíòó. Â ðîáîò³ âèêîðèñòîâóâàâñÿ çâóê ìåãàãåðöîâîãî 
ä³àïàçîíó ³íòåíñèâí³ñòþ äî 3 Âò/ñì2. Âèÿâëåíî, ùî àêóñòîñòèìóëüîâàí³ çì³íè äîñë³äæåíèõ 
ïàðàìåòð³â íåë³í³éíî çàëåæàòü â³ä ³íòåíñèâíîñò³ ââåäåíîãî óëüòðàçâóêó ³ ìîæóòü äîñÿãàòè 
äåñÿòê³â â³äñîòê³â. Ïðîâåäåíî àíàë³ç îòðèìàíèõ ðåçóëüòàò³â ó ïðèïóùåíí³, ùî ïåðåâàæàþ-
÷èì ìåõàí³çìîì ïåðåíåñåííÿ íîñ³¿â ÷åðåç åíåðãåòè÷íèé áàð’ºð º òóíåëüíèé. 
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íÿ÷íèé åëåìåíò. 

Abstract 

THE SILICON SOLAR CELL OPERATION UNDER MHz ACOUSTIC LOADING CONDITIONS 

O. Ya. Olikh, R. M. Burbelo, M. K. Hinders 

The experimental investigation of dynamic MHz ultrasound effect on short current, open circuit 
voltage, maximal output power and shunting resistance of silicon solar cells have been carried out. 
The ultrasound intensity is up to 3 W/cm2. It is revealed that acousto-induced variations of measured 
parameters depend non-linearly on applied ultrasound intensity and may reach dozens of percents. 
The analysis of observed effects has been done in an assumption that tunnelling is the prevailing 
mechanism of carriers drift through the energy barrier. 

Key words: Acousto-defect interaction, dynamic ultrasound effect, silicon, solar cell. 
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Ïðîâåäåíî ýêñïåðèìåíòàëüíîå èññëåäîâàíèå äèíàìè÷åñêîãî âëèÿíèÿ óëüòðàçâóêà íà òîê 
êîðîòêîãî çàìûêàíèÿ, íàïðÿæåíèå õîëîñòîãî õîäà, ìàêñèìàëüíóþ âûõîäíóþ ìîùíîñòü è 
øóíòèðóþùåå ñîïðîòèâëåíèå êðåìíèåâîãî ñîëíå÷íîãî ýëåìåíòà. Èñïîëüçîâàëñÿ çâóê ìå-
ãàãåðöîâîãî äèàïàçîíà, èíòåíñèâíîñòüþ äî 3 Âò/ñì2. Îáíàðóæåíî, ÷òî àêóñòîñòèìóëèðî-
âàííûå èçìåíåíèÿ èññëåäîâàííûõ ïàðàìåòðîâ íåëèíåéíî çàâèñÿò îò èíòåíñèâíîñòè ââå-
äåííîãî óëüòðàçâóêà è ìîãóò äîñòèãàòü äåñÿòêîâ ïðîöåíòîâ. Ïðîâåäåí àíàëèç ïîëó÷åííûõ 
ðåçóëüòàòîâ â ïðåäïîëîæåíèè, ÷òî ïðåîáëàäàþùèì ìåõàíèçìîì ïåðåíîñà íîñèòåëåé ÷åðåç 
ýíåðãåòè÷åñêèé áàðüåð ÿâëÿåòñÿ òóííåëüíûé 
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ÍÎÂÛÅ ÍÀÍÎÑÅÍÑÎÐÛ ÄËß ÌÎÍÈÒÎÐÈÍÃÀ ÃÀÇÎÂÛÕ ÑÐÅÄ 

Ã. Â. Êàìàð÷óê, À. Ï. Ïîñïåëîâ, À. Â. Åðåìåíêî, E. Faulques, È. Ê. ßíñîí 

Ïðåäëîæåíà íîâàÿ êîíöåïöèÿ ñîçäàíèÿ ñâåðõ÷óâñòâèòåëüíûõ ãàçîâûõ óñòðîéñòâ ïóòåì 
èñïîëüçîâàíèÿ ìèêðîêîíòàêòîâ â êà÷åñòâå ñåíñîðíîãî ýëåìåíòà íîâîãî òèïà. Ïðîâåäåí-
íûå ýêñïåðèìåíòû ïîäòâåðäèëè îáîñíîâàííîñòü âûñêàçàííûõ ïðåäëîæåíèé: îáíàðóæåí 
ýôôåêò ïîâûøåííîé ÷óâñòâèòåëüíîñòè ìèêðîêîíòàêòîâ ê âîçäåéñòâèþ òîêñè÷åñêèõ ãàçîâ 
(NO

x
, HCl). Íàáëþäàëîñü íåìîíîòîííîå èçìåíåíèå ïðîâîäèìîñòè èññëåäîâàííûõ îáðàçöîâ 

â ñðåäå âûäûõàåìîãî ãàçà ðàçëè÷íûõ äîáðîâîëüöåâ, ÷òî îòêðûâàåò ïóòü ê èñïîëüçîâàíèþ 
ìèêðîêîíòàêòîâ äëÿ ðàçðàáîòêè ìåòîäîâ íåèíâàçèâíîé äèàãíîñòèêè ñîñòîÿíèé îðãàíèçìà 
÷åëîâåêà. 

Êëþ÷åâûå ñëîâà: ãàçîâûé ñåíñîð, ìèêðîêîíòàêò, ìèêðîêîíòàêòíàÿ ñïåêòðîñêîïèÿ, ïðî-
âîäèìîñòü, âûäûõàåìûé ãàç, ÷óâñòâèòåëüíîñòü. 
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Ã. Â. Êàìàð÷óê, Î. Ï. Ïîñïºëîâ, À. Â .ªðåìåíêî, E. Faulques, ². Ê. ßíñîí 

Çàïðîïîíîâàíà íîâà êîíöåïö³ÿ ñòâîðåííÿ íàä÷óòëèâèõ ãàçîâèõ ïðèñòðî¿â øëÿõîì âèêî-
ðèñòàííÿ ì³êðîêîíòàêò³â â ÿêîñò³ ñåíñîðíîãî åëåìåíòó íîâîãî òèïó. Ïðîâåäåí³ åêñïåðèìå-
íòè ï³äòâåðäèëè îá´ðóíòîâàí³ñòü âèñëîâëåíèõ ïðîïîçèö³é: âèÿâëåíî åôåêò ï³äâèùåíî¿ ÷óò-
ëèâîñò³ ì³êðîêîíòàêò³â äî âïëèâó òîêñè÷íèõ ãàç³â (NO

x
, HCl). Ñïîñòåð³ãàëàñü íåìîíîòîííà 

çì³íà ïðîâ³äíîñò³ äîñë³äæåíèõ çðàçê³â ó ñåðåäîâèù³ âèäèõóâàíîãî ãàçó ð³çíèõ äîáðîâîëüö³â, 
ùî â³äêðèâàº øëÿõ äî âèêîðèñòàííÿ ì³êðîêîíòàêò³â äëÿ ðîçðîáêè ìåòîä³â íå³íâàçèâíî¿ ä³à-
ãíîñòèêè ñòàí³â îðãàí³çìó ëþäèíè. 

Êëþ÷îâ³ ñëîâà: ãàçîâèé ñåíñîð, ì³êðîêîíòàêò, ì³êðîêîíòàêòíà ñïåêòðîñêîï³ÿ, ïðîâ³ä-
í³ñòü, âèäèõóâàíèé ãàç, ÷óòëèâ³ñòü. 

© Ã. Â. Êàìàð÷óê, À. Ï. Ïîñïåëîâ, À. Â. Åðåìåíêî, E. Faulques, È. Ê. ßíñîí, 2007



Summary 

NEW NANOSENSORS FOR MONITORING GAS MEDIA 

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

The new concept of creation of supersensitive gas sensors by means of the application of point 
contacts as the sensitive element of the new type has been proposed. The validity of the proposed 
concept was confirmed by experimental data: the effect of the enhanced sensitivity of point contacts 
to the action of toxic gases (NO

x
, HCl) was revealed. Nonmonotonic conductivity changes of the 

samples under investigations were observed upon the exposition of various volunteers’ breath gas. 
These results open the way for development of noninvasive diagnostics methods of the human organ-
ism state by the use of point contacts. 

Keywords: gas sensor, point contact, point-contact spectroscopy, conductivity, breath gas, sensitivity. 
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Abstract 

SILICON BASED MATERIALS FOR APPLICATION IN SPINTRONICS 

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

The effect of enhanced hydrostatic pressure (HP, up to 1.1 GPa) applied at up to 1270 K (HT) on 
Si:V, Si:Cr, Si:V,Cr and Si:Mn prepared by implantation of respective metallic ions (doses 1x1015 — 
1x1016 cm-2, at energy 160 keV or 200 keV) into (001) oriented Czochralski grown Si, has been inves-
tigated by Secondary Ion Mass Spectrometry, magnetometry and X-Ray methods. 

Implantation produces amorphous silicon (a-Si) near the implanted ions range. Quasi — epitax-
ial re — growth of a-Si takes place at HT. The V, Cr and Mn concentration profiles do not depend 
markedly on HP if applied below 1000 K. Marked diffusion of implanted atoms toward the sample 
surface is observed in the case of processing at > 1000 K under 105 Pa, especially in the case of Si:Cr 
and Si:Mn. Under HP this diffusion is even more pronounced, re-crystallization of a-Si is retarded 
and the a-Si / Si interface becomes enriched with metallic atoms. 

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

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

Àíîòàö³ÿ 

ÌÀÒÅÐ²ÀËÈ, ÙÎ ÁÀÇÓÞÒÜÑß ÍÀ ÊÐÅÌÍ²¯, ÄËß ÇÀÑÒÎÑÓÂÀÍÍß Ó ÑÏ²ÍÒÐÎÍ²Ö² 

À. Ì³ñþê, Ë.×îâ, A. Áàð÷, É. Áàê-Ì³ñþê, Â. Îñ³íí³é, M. Ïðóùèê 

Ìåòîäîì ìàñ-ñïåêòðîìåòð³¿ âòîðèííîãî ³îíà, ìàãí³òîìåòð³ºþ ³ ðåíòãåíîñêîï³÷íèì ìåòî-
äîì áóëî äîñë³äæåíî âïëèâ ï³äâèùåíîãî ã³äðîñòàòè÷íîãî òèñêó (ÃÒ, äî 1.1 ÃÏa) ïðèêëàäå-
íîãî äî Si:V, Si:Cr, Si:V,Cr ³ Si:Mn ïðè òåìïåðàòóð³ àæ äî 1270 K, âèãîòîâëåíèõ ³ìïëàíòàö³ºþ 
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â³äïîâ³äíèõ ìåòàëåâèõ ³îí³â (äîçè 1x1015 — 1x1016 ñì2, ç åíåðã³ºþ 160 êåÂ àáî 200 êåÂ) ó (001) 
îð³ºíòîâàíèé Si, ÿêèé âèðîùåíî ìåòîäîì ×îõðàëüñêîãî. 

²ìïëàíòàö³ÿ ñòâîðþº àìîðôíèé êðåìí³é (a-S³) â îáëàñò³ âêëþ÷åíîãî ³îíà. Â³äáóâàºòüñÿ 
êâàç³-åï³òàêñèàëüíèé ïîâòîðíèé ð³ñò a-Si ïðè âèñîê³é òåìïåðàòóð³. Ïðîô³ë³ êîíöåíòðàö³¿ V, 
Cr ³ Ìn íå çàëåæàòü ïîì³òíî â³ä ÃÒ ïðè òåìïåðàòóðàõ íèæ÷èõ 1000 K. Ïîì³òíà äèôóç³ÿ âêëþ-
÷åíèõ àòîì³â äî ïîâåðõí³ çðàçêà ñïîñòåð³ãàºòüñÿ ó âèïàäêó îáðîáêè ïðè òåìïåðàòóðàõ > 1000 K 
ïðè 105 Ïà, îñîáëèâî ó âèïàäêó Si:Cr ³ Si:Mn. Ïðè ÃÒ öÿ äèôóç³ÿ íàâ³òü á³ëüø ÿâíî âèðàæåíà, 
ïåðåêðèñòàë³çàö³ÿ a-Si ñïîâ³ëüíþºòüñÿ ³ ãðàíèöÿ a-Si / Si ñòàº çáàãà÷åíîþ àòîìàìè ìåòàëó. 

Îáðîáêà Si:V, Si:Cr ³ Si:Mn ïðè òåìïåðàòóðàõ ≤ 723 K ïðèçâîäèòü äî ïîì³òíîãî óïîðÿäêó-
âàííÿ ôåððîìàãíåòèêà, ùî ñïîñòåð³ãàºòüñÿ òàêîæ ïðè òåìïåðàòóðàõ âèùèõ 50 K. Öå îçíà-
÷àº, ùî ìîæóòü áóòè îòðèìàí³ íîâ³ ìàòåð³àëè Si-V, Si- Cr ³ Si-Ìn, ÿê³ íàëåæàòü äî êëàñó 
ðîçâåäåíèõ ìàãí³òíèõ íàï³âïðîâ³äíèê³â. 

Êëþ÷îâ³ ñëîâà: êðåìí³é, ³ìïëàíòàö³ÿ, âàíàä³é, õðîì, ìàðãàíåöü, òèñê, â³äïàë, ñï³íòðîí³êà. 
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ÎÑÍÎÂÀÍÍÛÅ ÍÀ ÊÐÅÌÍÈÈ ÌÀÒÅÐÈÀËÛ ÄËß ÏÐÈÌÅÍÅÍÈß Â ÑÏÈÍÒÐÎÍÈÊÅ 

À. Ìèñþê, Ë.×îâ, A. Áàð÷, É. Áàê-Ìèñþê, Â. Îñèííèé, M. Ïðóùèê 

Ìåòîäîì ìàññ-ñïåêòðîìåòðèè âòîðè÷íîãî èîíà, ìàãíèòîìåòðèåé è ðåíòãåíîñêîïè÷åñ-
êèì ìåòîäîì áûëî èññëåäîâàíî âëèÿíèå ïîâûøåííîãî ãèäðîñòàòè÷åñêîãî äàâëåíèÿ (ÃÄ, 
äî 1.1 ÃÏa) ïðèëîæåííîãî ïðè òåìïåðàòóðå âïëîòü äî 1270 K ê Si:V, Si:Cr, Si:V,Cr è Si:Mn, 
èçãîòîâëåííûõ èìïëàíòàöèåé ñîîòâåòñòâóþùèõ ìåòàëëè÷åñêèõ èîíîâ (äîçû 1x1015 — 1x1016 
ñì 2, ñ ýíåðãèåé 160 êýÂ èëè 200 êýÂ) â (001) îðèåíòèðîâàííûé Si, âûðàùåííûé ìåòîäîì 
×îõðàëüñêîãî. 

Èìïëàíòàöèÿ ñîçäàåò àìîðôíûé êðåìíèé (a-S³) â îáëàñòè âíåäðåííîãî èîíà. Ïðîèñõî-
äèò êâàçè-ýïèòàêñèàëüíûé ïîâòîðíûé ðîñò a-Si ïðè âûñîêîé òåìïåðàòóðå. Ïðîôèëè êîí-
öåíòðàöèè V, Cr è Ìn íå çàâèñÿò çàìåòíî îò ÃÄ ïðè òåìïåðàòóðàõ íèæå 1000 K. Çàìåòíàÿ 
äèôôóçèÿ âíåäðåííûõ àòîìîâ ê ïîâåðõíîñòè îáðàçöà íàáëþäàåòñÿ â ñëó÷àå îáðàáîòêè ïðè 
òåìïåðàòóðàõ > 1000 K ïðè 105 Ïà, îñîáåííî â ñëó÷àå Si:Cr è Si:Mn. Ïðè ÃÄ ýòà äèôôóçèÿ 
äàæå áîëåå ÿâíî âûðàæåíà, ïåðåêðèñòàëëèçàöèÿ a-Si çàìåäëÿåòñÿ è ãðàíèöà a-Si / Si ñòàíî-
âèòñÿ îáîãàùåííîé àòîìàìè ìåòàëëà. 

Îáðàáîòêà Si:V, Si:Cr è Si:Mn ïðè òåìïåðàòóðàõ ≤ 723 K ïðèâîäÿò ê ÿâíîìó óïîðÿäî÷åíèþ 
ôåððîìàãíåòèêà, íàáëþäàåìîìó òàêæå ïðè òåìïåðàòóðàõ âûøå 50 K. Ýòî îçíà÷àåò, ÷òî ìîãóò 
áûòü ïîëó÷åíû íîâûå ìàòåðèàëû Si-V, Si- Cr è Si-Ìn, ïðèíàäëåæàùèå ê êëàññó ðàçáàâëåí-
íûõ ìàãíèòíûõ ïîëóïðîâîäíèêîâ. 

Êëþ÷åâûå ñëîâà: êðåìíèé, èìïëàíòàöèÿ, âàíàäèé, õðîì, ìàðãàíåö, äàâëåíèå, îòæèã, 
ñïèíòðîíèêà. 
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À. Ã. Ïàóëèø, À. Ì. Áèêòàøîâ, Í. Á. Êóçüìèí, È. Ã. Êîñóëèíà, À. Ð. Íîâîñåëîâ

Â ðàáîòå èññëåäîâàíû ñâîéñòâà èíäèåâûõ ñòîëáîâ, èñïîëüçóåìûõ äëÿ ñáîðêè ãèáðèäíûõ 
ìàòðè÷íûõ ôîòîïðèåìíûõ óñòðîéñòâ (ÌÔÏÓ) ÈÊ-äèàïàçîíà íà îñíîâå InAs, CdHgTe è 
êðåìíèåâîãî êîììóòàòîðà. Ïîêàçàíî, ÷òî èíäèåâûå ñòîëáû, èçãîòîâëåííûå âàêóóìíûì íà-
ïûëåíèåì è ïîñëåäóþùåé ôîòîëèòîãðàôèåé, ñîäåðæàò ïîâåðõíîñòíûé ñëîé áîëåå æåñòêèé, 
÷åì îáúåìíûé èíäèé. Äàííûé ñëîé îáëàäàåò íèçêèìè àäãåçèîííûìè ñâîéñòâàìè è ïðå-
ïÿòñòâóåò õîëîäíîé ñâàðêå èíäèåâûõ ñòîëáîâ ïðè ñáîðêå ÌÔÏÓ. Ðàçðàáîòàííûå â äàííîé 
ðàáîòå ìåòîäû ïðåöèçèîííîãî óäàëåíèÿ ïîâåðõíîñòíîãî ñëîÿ ïîçâîëèëè áîëåå ÷åì íà ïî-
ðÿäîê óâåëè÷èòü ñèëó àäãåçèè ñòîëáîâ è, òåì ñàìûì, óâåëè÷èòü íàäåæíîñòü ôîòîïðèåìíîãî 
óñòðîéñòâà. 

Êëþ÷åâûå ñëîâà: èíäèåâûé ñòîëá, àäãåçèÿ, ìåòîä ïåðåâåðíóòîãî êðèñòàëëà, ìàòðè÷íîå 
ôîòîïðèåìíîå óñòðîéñòâî, ÈÊ äåòåêòîðû. 
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ÔÎÐÌÓÂÀÍÍß ÒÀ ÎÁÐÎÁÊÀ ²ÍÄ²ªÂÈÕ ÑÒÎÂÏ²Â ÄËß ÇÁ²ÐÊÈ ÌÀÒÐÈ×ÍÈÕ 
ÔÎÒÎÏÐÈÉÎÌÍÈÕ ÏÐÈÑÒÐÎ¯Â ÌÅÒÎÄÎÌ ÏÅÐÅÂÅÐÍÅÍÎÃÎ ÊÐÈÑÒÀËÀ 

À. Ã. Ïàóë³ø, À. Ì. Á³êòàøîâ, Í. Á. Êóçüì³í, ². Ã. Êîñóë³íà, À. Ð. Íîâîñüîëîâ 

Ó ðîáîò³ äîñë³äæåí³ âëàñòèâîñò³ ³íä³ºâèõ ñòîâï³â, ùî âèêîðèñòîâóþòüñÿ äëÿ çá³ðêè ã³á-
ðèäíèõ ìàòðè÷íèõ ôîòîïðèéîìíèõ ïðèñòðî¿â ²×-ä³àïàçîíó íà îñíîâ³ ²nAs, CdHgTe ³ êðå-
ìí³ºâîãî êîìóòàòîðà. Ïîêàçàíî, ùî ³íä³ºâ³ ñòîâïè, âèãîòîâëåí³ âàêóóìíèì íàïèëåííÿì ³ 
íàñòóïíîþ ôîòîë³òîãðàô³ºþ, ì³ñòÿòü á³ëüø òâåðäèé ïîâåðõíåâèé øàð, í³æ îá'ºìíèé ³íä³é. 
Äàíèé øàð ìàº íèçüê³ àäãåç³éí³ âëàñòèâîñò³ ³ ïåðåøêîäæàº õîëîäíîìó çâàðþâàííþ ³íä³ºâèõ 
ñòîâï³â ïðè çá³ðö³ ìàòðè÷íèõ ôîòîïðèéîìíèõ ïðèñòðî¿â. Ðîçðîáëåí³ â äàí³é ðîáîò³ ìåòî-
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äè ïðåöèç³éíîãî âèäàëåííÿ ïîâåðõíåâîãî øàðó äîçâîëèëè á³ëüø í³æ íà ïîðÿäîê çá³ëüøèòè 
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Abstract 

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

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

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

Keywords: flip chip, indium bump, adhesive, IR focal plane array, hybridization, IR detectors. 

À. Ã. Ïàóëèø, À. Ì. Áèêòàøîâ, Í. Á. Êóçüìèí, È. Ã. Êîñóëèíà, À. Ð. Íîâîñåëîâ



66

Sensor Electronics and Microsystem Technologies. 3/2007

Nitride-Based MIS-Like Photodiodes With 
Semiinsulating Mg-Doped GaN Cap Layers 
Chang, S.J. Yu, C.L. Chuang, R.W. Chang, P.C. Lin, 
Y.C. Jhan, Y.W. Chen, C.H. 

On page(s): 1043- 1044 

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

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

On page(s): 1045- 1046 

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

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

On page(s): 1047- 1051 

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

Antibody Immobilization on Functional Monolayers 
Using a Quartz Crystal Microbalance 
Aizawa, H. Gokita, Y. Park, J. — W. Yoshimi, Y. 
Kurosawa, S. 

On page(s): 1052- 1056 

Abstract 
This paper evaluated immobilization of anti-C-reactive 
protein (CRP) monoclonal antibody on a quartz crystal 
microbalance (QCM) when 2-aminoethanethiol (AET), 
4,4'-dithiodibutyric acid (DDA), and 11-mercaptounde-
canoic acid (MUA) were deposited on the gold surface of 
QCM. In all monolayers, anti-CRP antibodies were im-
mobilized such as Langmuir types because it had been 
introduced with a corresponding active group. According 
to the Langmuir isotherm equation a

max
, the maximum 

immobilized amounts of anti-CRP antibody were 4.27, 
2.72, and 3.74 pmol/cm2, respectively. Although the im-
mobilized amount of anti-CRP antibody was highest on 
the AET monolayer, the amount of antigen–antibody 
binding between the anti-CRP antibody and the CRP 
was highest on the MUA monolayer. CRP was detect-
ed from negative to positive levels when the calibration 
curve was achieved using MUA monolayer. 
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Development of Digital Signal Processor Controlled 
Quantum Cascade Laser Based Trace Gas Sensor 
Technology 
So, S.G. Wysocki, G. Frantz, J.P. Tittel, F.K. 

On page(s): 1057- 1067 

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

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

On page(s): 1068- 1075 

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

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

On page(s): 1076- 1083 

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

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

Microelectrodes on a Silicon Chip for Label-Free 
Capacitive DNA Sensing 
Guiducci, C. Stagni, C. Fischetti, A. Mastromatteo, U. 
Benini, L. Riccoricco, B. 

On page(s): 1084- 1093 

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

Micropreconcentrator for Enhanced Trace Detection of 
Explosives and Chemical Agents 
Voiculescu, I. Mcgill, R.A. Zaghloul, M.E. Mott, D. 
Stepnowski, J. Stepnowski, S. Summers, H. Nguyen, V. 
Ross, S. Walsh, K. Martin, M. 

On page(s): 1094- 1104 

Abstract 
The design, fabrication, and testing of a sorbent-coat-
ed microfabricated preconcentrator device in comple-
mentary metal–oxide–semiconductor is presented. As 
a sorbent-coated device, the preconcentrator is used to 
collect, concentrate, and deliver analyte sampled from 
air for analysis with a detector. The preconcentrator in 
this paper is based on a perforated flowthrough micro-
hotplate structure that is coated with a sorbent layer to 
maximize vapor trapping efficiency. The coating sorbs 
the analytes of interest during the collection phase at 
ambient temperatures. A thermal desorption cycle is 
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then used to rapidly heat the preconcentrator to 180°C in 
40 ms to release a concentrated wave of analyte. A finite-
volume method was used to simulate the temperature 
distribution on a microhotplate and to model the time 
to reach the steady-state temperature. The experimen-
tal electrical measurements of the device were found to 
be in good agreement with the predicted values obtained 
using the finite-volume method. The preconcentrator 
device was demonstrated by interfacing to the front end 
of a handheld chemical agent detector and a handheld 
trace explosives detector. The preliminary results showed 
signal enhancement for the detection of the nerve agent 
simulant dimethylmethylphosphonate and the explosive 
2,4,6-trinitrotoluene. 

Microcontroller-Based Wireless Recording Unit for 
Neurodynamic Studies in Saltwater 
Chestek, C.A. Samsukha, P. Tabib-Azar, M. Harrison, 
R.R. Chiel, H.J. Garverick, S.L. 

On page(s): 1105- 1114 

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

A Study of Hydrogen Sensing Performance of Pt–GaN 
Schottky Diodes 
Ali, M. Cimalla, V. Lebedev, V. Tilak, V. Sandvik, P.M. 
Merfeld, D.W. Ambacher, O. 

On page(s): 1115- 1119 

Abstract 
The performance of hydrogen-gas detectors based on 
Pt–GaN Schottky diodes with 24-nm-thick Pt contact 
was investigated. Current–voltage (I–V) Characteristics 

were measured in two ambients (e.g., synthetic air (20% 
O

2
 in N

2
) and 1-vol.% H

2
 in synthetic air) at different 

temperatures. The forward current of the diodes is found 
to increase significantly upon introduction of H

2
 into 

the synthetic air ambient. Analysis of the I–V charac-
teristics as a function of temperature demonstrated that 
the observed current increase is due to a decrease in the 
effective barrier height (BH) through a decrease in the 
Pt work function upon absorption of hydrogen. The de-
crease in the BH was measured as high as 30 and 152 
meV at 25°C and at 280°C, respectively, upon introduc-
tion of H

2
 into the ambient. The changes in the BH were 

completely reversible upon restoration of the synthetic 
air ambient. The sensitivity to the hydrogen gas was in-
vestigated in dependence on the operating temperature 
for 1-vol.% hydrogen in synthetic air. The changes in the 
forward bias at a constant current density of 3.2 A/cm2 
was 90 and 330 mV at 25°C and at 310°C, respectively, 
upon introduction of 1-vol.% H

2
 into the ambient. Ad-

ditionally, a significant increase in the sensitivity and a 
decrease in the response and recovery times have been 
observed after increasing the operating temperature up 
to ∼310 °C. 

Investigation of Permeation Tubes for Temperature-
Compensated Gas-Sensor Calibrators 
Neri, G. Bonavita, A. Rizzo, G. Micali, G. Donato, N. 
Ipsale, S. 

On page(s): 1120- 1125 

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

On page(s): 1126- 1133 

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

Development of Ultrasonic Sensors for Operation in a 
Heavy Liquid Metal 
Kazys, R. Voleisis, A. Sliteris, R. Voleisiene, B. 
Mazeika, L. Kupschus, P.H. Abderrahim, H.A. 

On page(s): 1134- 1143 

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

made of stainless steel AISI 316 and is laser welded, and 
a high-temperature ∅1-mm 15-m-long mineral cable is 
used. The ultrasonic velocity in the liquid Pb/Bi in the 
temperature range 160°C — 460°C was measured using 
developed sensors, and the signal losses at various dis-
tances up to 0.8 m were evaluated. 

Modal Coupling in Micromechanical Vibratory Rate 
Gyroscopes 
Phani, A.S. Seshia, A.A. Palaniapan, M. Howe, R.T. 
Yasaitis, J. 

On page(s): 1144- 1152 

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

Capacitance Sensors for Void-Fraction Measurements 
and Flow-Pattern Identification in Air–Oil Two-Phase 
Flow 
Ahmed, H. 

On page(s): 1153- 1163 

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

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

On page(s): 1164- 1169 

Abstract 
High-temperature hybrid miniature silicon-based charge 
amplifier has been designed, fabricated, and tested. The 
charge gain G

q
 ≈ 30 mV/pC ± 1 dB at the reference fre-

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

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

On page(s): 1170- 1177 

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

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

Palladium and Metal-Free Phthalocyanine Bilayer 
Structures for Hydrogen Detection in the SAW Sensor 
System Based on Interaction Speed 
Jakubik, W.P. Urbanczykurbanczyk, M.W. Maciak, E. 

On page(s): 1178- 1185 

Abstract 
Bilayer structures with various thicknesses of metal-free 
phthalocyanine (H

2
Pc) (∼80, ∼120, and ∼160 nm) but 

the same thickness of palladium (Pd) (∼20 nm), have 
been studied for hydrogen gas-sensing application at 
temperatures of ∼30°C and ∼50°C with a method based 
on interaction speed. The structures were fabricated in 
two different vacuum deposition processes (first the H

2
Pc 

film and than the Pd) onto an LiNbO
3
 Y- cut Z-propa-

gating substrate for the surface acoustic wave (SAW) 
method and additionally (in these same technological 
processes) onto a glass substrate with a planar micro-
electrode array for the simultaneous monitoring of the 
structure planar resistance. A very good correlation has 
been observed between these two methods (frequency 
changes for the SAW method coincide with the decrease 
of the bilayer structure resistance), especially for higher 
hydrogen concentrations. Although simultaneous meas-
urements were not always feasible (too great resistance 
in the samples for the structure with the thinnest H

2
Pc), 

they can provide information about the acoustoelectric 
interactions between SAW and charge carriers in the bi-
layer structure. The interaction speed method is based 
on the great variance in interaction speeds at various 
hydrogen concentrations (from 2.5% to 4% in synthetic 
dry air), even though the amplitude signal reaches almost 
the same frequency level. For a particular chosen initial 
interaction time interval, a distinct interaction speed can 
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be distinguished with great resolution (from 7.5 Hz/s for 
2.5% H

2
 in air to 29.1 Hz/s for 4% for the structure with 

160-nm H
2
Pc and 20-nm Pd). These initial interaction 

fragments are linear versus time for the investigated me-
dium hydrogen concentrations in synthetic dry air. In the 
case of the investigated bilayer structures, the interaction 
speed is higher for the structure with the thinnest H

2
Pc 

film (∼80 nm). 

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

On page(s): 1186- 1190 

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

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

On page(s): 1191- 1194 

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

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

On page(s): 1195- 1199 

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

A New Spatiotemporal CMOS Imager With Analog 
Accumulation Capability for Nanosecond Low-Power 
Pulse Detections 
Morel, F. Le Normand, J.P. Zint, C. Uhring, W. Hu, Y. 
Mathiot, D. 

On page(s): 1200- 1208 

Abstract 
High-speed cameras use the interesting performances of 
CMOS imagers that offer advantages in on-chip func-
tionalities, system power reduction, cost, and mini-
aturization. The FAst MOS Imager (FAMOSI) project 
consists in reproducing the streak camera functionality 
with a CMOS imager. In this paper, a new imager called 
FAMOSI 2, which implements an electronic shutter and 
analog accumulation capabilities inside the pixel, is pre-
sented. With this kind of pixel and the new architecture 
for controlling the integration, FAMOSI 2 can work in 
repetitive mode for low light power and in single shot 
mode for higher light power. This repetitive mode uti-
lizes an analog accumulation to improve the sensitivity of 
the system with a standard n-well/p

sub
 photodiode. The 

characterization has been realized in single shot mode 
to optimize the accumulation mode. The prototype has 
been fabricated in the Austriamicrosystems 0.35-μm 
CMOS process. The chip is composed of 64 columns×64 
rows of pixels. The pixels have a size of 20μm × 20μm 
and a fill factor of 47%. 
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A 3-D-Stack Organic Sheet-Type Scanner with Double-
Wordline and Double-Bitline Structure 
Kawaguchi, H. Iba, S. Kato, Y. Sekitani, T. Someya, T. 
Sakurai, T. 

On page(s): 1209- 1217 

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

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

On page(s): 1218- 1226 

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

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

On page(s): 1227- 1231 

Abstract 
Many optical sensors can be simplified and improved 
through the use of dual-clad fiber (DCF). Here, the au-
thors highlight two applications related to combustion: 
H2O vapor temperature measurements in a gas-turbine 
combustor (by direct absorption spectroscopy) and pis-
ton temperature measurements in a reciprocating engine 
(by fiber-Bragg-grating thermometry). For both appli-
cations, the DCF conveniently provides a single-mode 
light “pitch” and a multimode light “catch” coaxially 

and within a single fiber. Both applications benefit from 
the ease of alignment and the access to “tight spaces,” 
which comes from sensing through a single fiber port. 
In addition, both applications are improved in “bi-di-
rectional” mode: the former with an increased absorp-
tion in a double pass through the engine, and the latter 
by monitoring a reflection feature instead of a relatively 
weak-transmission feature. The authors discuss potential 
designs for DCF-based sensors in detail, including op-
tions for connecting both a light source and detector to 
one end of the DCF. 

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

On page(s): 1232- 1235 

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

2
 layers are deposited 

and stabilized before a diffusion membrane is attached, 
which seals the wafer stack. 

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

On page(s): 1236- 1242 

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

On page(s): 1243- 1249 

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

Room-Temperature Hydrogen Sensitivity of a MIS-
Structure Based on the Pt/LaF

3
 Interface 

Filippov, V.I. Vasiliev, A.A. Moritz, W. Szeponik, J. 

On page(s): 1250- 1255 

Abstract 
An LaF

3
 layer was shown to improve the characteristics 

of field-effect gas sensors for room-temperature hydro-
gen monitoring. The Pt/LaF

3 
interface leads to a Nernst-

type response and a detection limit of 10-ppm hydrogen 
in atmospheric air. The response time was shown to be 
about 110 s and was independent of hydrogen concen-
tration. A method for the stabilization of a long-term 
behavior of the sensor was successfully demonstrated. 
The mechanism of the sensor's response to hydrogen was 
shown to be different from that of the metal/insulator/
semiconductor (MIS)-type sensors. 

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

On page(s): 1256- 1266 

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

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

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

On page(s): 1267- 1279 

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

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

On page(s): 1280- 1286 

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

On page(s): 1287- 1297 

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

MEMS Gas-Sensor Array for Monitoring the Perceived 
Car-Cabin Air Quality 
Blaschke, M. Tille, T. Robertson, P. Mair, S. Weimar, 
U. Ulmer, H. 

On page(s): 1298- 1308 

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

troller, real-life data were recorded and classified. Sev-
eral practical examples are given in this paper. The over-
all gas-sensor system reaches good accordance with the 
human-sensory impression, which is represented by air 
quality levels. This enables the design of a demand-con-
trolled ventilation system. 

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

On page(s): 1309- 1313 

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

A General-Purpose Online Measurement System for 
Resonant BAW Sensors 
Schnitzer, R. Reiter, C. Harms, K. — C. Benes, E. 
Groschlgroschl, M. 

On page(s): 1314- 1322 

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

4
 crystal) 

and two different types of viscosity sensors (56-kHz tor-
sional mode and 2.8-MHz thickness-shear-mode quartz 
crystals). Edics category: APPL 

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

On page(s): 1323- 1330 

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

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

On page(s): 1331- 1339 

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

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

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

On page(s): 1340- 1345 

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

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

On page(s): 1346- 1354 

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

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

On page(s): 1355- 1364 

Abstract 
The architecture of an indoor target localization system 
employing a small number of infrared-emitting diodes 
and sensors is presented in this paper. The properties 
of infrared light and magnetic fields have already been 
exploited for position localization in distances of several 
centimeters. Ultrasonic waves and laser light can be used 

for longer distance estimation if the system is capable of 
accurately measuring the time of flight of the reflected 
signals. The proposed approach intends to cover a dis-
tance of several meters without requiring high accuracy 
measurements and sensors of increased precision. The 
digital infrared patterns that are transmitted from a con-
stant position are recognized by a pair of sensors mounted 
on the moving target, with varying success rate depend-
ing on the distance and the angular displacement from 
the transmitter. Processing the success rate instead of the 
analogue signal intensity requires low-cost digital micro-
controller systems of moderate precision and computa-
tional power. Moreover, longer distances can be covered 
since attenuated, noisy, or scrambled patterns are also 
important for the position estimation in the proposed 
approach. A proper modeling of the pattern recognition 
success rate is presented in order to estimate distances of 
several meters with an adjustable estimation error. The 
use of multiple infrared pattern transmitting devices re-
sults in extension of the area covered and a reduction of 
the estimation error due to additional crosschecks that 
may be accomplished. The area covered can be increased 
by a factor between 20% and 100% depending on the al-
lowed range overlapping of the transmitting devices. The 
potential topology of these devices is also discussed and 
analyzed. The presented system can be used in several 
virtual reality and robotics applications. 
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Â³äîìîìó â÷åíîìó â ãàëóç³ ô³çèêè ³ ô³çè÷-
íîãî ìàòåð³àëîçíàâñòâà, ÷ëåíó-êîðåñïîíäåíòó 
ÍÀÍ Óêðà¿íè Â'ÿ÷åñëàâó Ìèõàéëîâè÷ó Ïóç³-
êîâó 14 ñåðïíÿ âèïîâíèëîñü 60 ðîê³â. 

Âèùó îñâ³òó çà ôàõîì “ðàä³îô³çèêà ³ åëåêò-
ðîí³êà” Â. Ì. Ïóç³êîâ çäîáóâ íà ðàä³îô³çè÷íî-
ìó ôàêóëüòåò³ Õàðê³âñüêîãî äåðæàâíîãî óí³âåð-
ñèòåòó. Ó 1970 ð. ï³ñëÿ çàê³í÷åííÿ óí³âåðñèòåòó 
â³í áóâ íàïðàâëåíèé íà ðîáîòó äî Âñåñîþçíîãî 
³íñòèòóòó ìîíîêðèñòàë³â, ñöèíòèëÿö³éíèõ ìà-
òåð³àë³â ³ îñîáëèâî ÷èñòèõ õ³ì³÷íèõ ðå÷îâèí (ç 
1991 ð. — ²íñòèòóò ìîíîêðèñòàë³â ÍÀÍ Óêðà¿-
íè). Ç ö³ºþ íàóêîâîþ óñòàíîâîþ ïîâ'ÿçàíà âñÿ 
òâîð÷à á³îãðàô³ÿ Â'ÿ÷åñëàâà Ìèõàéëîâè÷à, äå 
â³í ïîäîëàâ øëÿõ â³ä ìîëîäøîãî íàóêîâîãî 
ñï³âðîá³òíèêà äî äèðåêòîðà ²íñòèòóòó ìîíî-
êðèñòàë³â ÍÀÍ Óêðà¿íè (2004 p.). 

Â'ÿ÷åñëàâ Ìèõàéëîâè÷ — â³äîìèé â Óêðà¿-
í³ òà çà êîðäîíîì ôàõ³âåöü â ãàëóç³ òåõíîëîã³¿ 
îäåðæàííÿ, ô³çè÷íèõ âëàñòèâîñòåé ³ ñòðóêòó-
ðè òîíêèõ ïë³âîê. Íèì âñòàíîâëåí³ îñîáëèâî-
ñò³ ñòðóêòóðè, ìåõàí³çìè äèôóç³¿, äîì³øêîâèé 
ñòàí ìîíîêðèñòàë³÷íèõ ïë³âîê ôåððîãðàíàò³â. 

Ç'ÿñîâàí³ óìîâè ðîçïîâñþäæåííÿ ñï³íîâèõ 
õâèëü ³ îõàðàêòåðèçîâàí³ ìàãí³òí³ âëàñòèâîñò³ 
öèõ ìàòåð³àë³â äëÿ íàäâèñîêî÷àñòîòíî¿ òåõí³-
êè. Íèì òàêîæ îá´ðóíòîâàí³ íàóêîâ³ îñíîâè 
òåõíîëîã³¿ îñàäæåííÿ àëìàçîïîä³áíèõ ïë³âîê ³ç 
ñåïàðîâàíèõ çà ìàñîþ ³îííèõ ïó÷ê³â âóãëåöþ. 
Çà ðåçóëüòàòàìè äîñë³äæåíü âèçíà÷åí³ ô³çè÷í³ 
ìåõàí³çìè òðàíñôîðìàö³¿ åëåêòðîííî¿ ñòðóêòó-
ðè âóãëåöþ, óìîâè ôàçîâî¿ ³ ñòðóêòóðíî¿ ñòàá³-
ëüíîñò³ àëìàçîïîä³áíèõ ïë³âîê. 

Íà îñíîâ³ ôóíäàìåíòàëüíèõ äîñë³äæåíü ³ 
òåõíîëîã³÷íèõ ðîçðîáîê, âèêîíàíèõ ï³ä êåð³-
âíèöòâîì Â. Ì. Ïóç³êîâà, ñòâîðåí³ òåõíîëîã³¿ 
îäåðæàííÿ îïòè÷íèõ ìîíîêðèñòàë³â ìîë³áäàò³â 
âàæêèõ ìåòàë³â ó ÿêîñò³ íîâèõ àêòèâíèõ ëàçå-
ðíèõ ñåðåäîâèù íà åôåêò³ âèìóøåíîãî êîìá³-
íàö³éíîãî ðîçñ³þâàííÿ ñâ³òëà, ìîíîêðèñòàë³â 
ñïîëóê ãðóïè A²²BVI äëÿ ëàçåð³â ç ïåðåñòðîþ-
âàíîþ ÷àñòîòîþ ãåíåðàö³¿, ìîíîêðèñòàë³â íà 
îñíîâ³ ñàïô³ðó äëÿ ïàñèâíî¿ îïòèêè. Ñòâîðåí³ 
íîâ³, óí³êàëüí³ çà ñâî¿ìè ñïåêòðîìåòðè÷íèìè 
õàðàêòåðèñòèêàìè íàï³âïðîâ³äíèêîâ³ ìîíî-
êðèñòàëè äëÿ äåòåêòóâàííÿ ãàììà- ³ ðåíòãåí³â-
ñüêîãî âèïðîì³íþâàííÿ. Áóëà óñï³øíî ðîçðî-
áëåíà ³ âïðîâàäæåíà ó äîñë³äíî-ïðîìèñëîâå 
âèðîáíèöòâî òåõíîëîã³ÿ øâèäê³ñíîãî âèðîùó-
âàííÿ âåëèêîãàáàðèòíèõ ìîíîêðèñòàë³â KDP 
äëÿ âèãîòîâëåííÿ ïîìíîæóâà÷³â ÷àñòîòè ïî-
òóæíîãî ëàçåðíîãî âèïðîì³íþâàííÿ. Çàâäÿêè 
öèì äîñÿãíåííÿì ²íñòèòóò ìîíîêðèñòàë³â ñòàâ 
ïîâíîïðàâíèì ó÷àñíèêîì âåëèêîìàñøòàáíèõ 
ì³æíàðîäíèõ ïðîåêò³â ç ëàçåðíîãî òåðìîÿäåð-
íîãî ñèíòåçó (ÑØÀ, Ðîñ³ÿ, Êèòàé). 

Îäíèì ç íàéá³ëüø âèçíà÷íèõ òâîð÷èõ äîñÿ-
ãíåíü êîëåêòèâó ñïåö³àë³ñò³â ³íñòèòóòó ³ éîãî 
íàóêîâîãî êåð³âíèêà — Â'ÿ÷åñëàâà Ìèõàéëî-
âè÷à ÿâëÿºòüñÿ ðîçâèòîê íà áàç³ íîâ³òí³õ ìàòå-
ð³àëîçíàâ÷èõ óÿâëåíü ìåòîäó ãîðèçîíòàëüíî-
íàïðàâëåíî¿ êðèñòàë³çàö³¿ äëÿ âèðîùóâàííÿ 
âåëèêîãàáàðèòíèõ îïòè÷íèõ êðèñòàë³â ñàïô³ðó. 
Ðîçðîáëåíå íîâå ïîêîë³ííÿ óñòàíîâîê äëÿ âè-
ðîùóâàííÿ êðèñòàë³â, îðãàí³çîâàíî íàéá³ëüøå 
â ªâðîï³ âèðîáíèöòâî êðèñòàë³â ñàïô³ðó, ïðî-
äóêö³ÿ ÿêîãî åêñïîðòóþòüñÿ äî áàãàòüîõ êðà¿í 
ñâ³òó. Öÿ ðîáîòà â 2003 ð. â³äçíà÷åíà Äåðæàâ-
íîþ ïðåì³ºþ Óêðà¿íè â ãàëóç³ íàóêè òà òåõí³êè. 

Â. Ì. Ïóç³êîâ — àâòîð ïîíàä 160 íàóêîâèõ 
ïðàöü, ñåðåä íèõ 3 ìîíîãðàô³¿, ïðèñâÿ÷åí³ ïðî-

Äî 60-ð³÷÷ÿ ÷ëåíà-êîðåñïîíäåíòà HAH Óêðà¿íè 

Â'ß×ÅÑËÀÂÀ ÌÈÕÀÉËÎÂÈ×À ÏÓÇ²ÊÎÂÀ   
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áëåìàì ìàòåð³àëîçíàâñòâà îïòè÷íèõ ìîíîêðè-
ñòàë³â. Ìàº ÷èñëåíí³ àâòîðñüê³ ñâ³äîöòâà íà 
âèíàõîäè. Ï³ä éîãî êåð³âíèöòâîì çàõèùåíî 4 
äîêòîðñüêèõ äèñåðòàö³¿, âèêîíóºòüñÿ íèçêà àñ-
ï³ðàíòñüêèõ ðîá³ò. 

Þâ³ëÿð âåäå àêòèâíó íàóêîâî-îðãàí³çàö³éíó 
ðîáîòó. Â³í º îäíèì ³ç êåð³âíèê³â Äåðæàâíî¿ íà-
óêîâî-òåõí³÷íî¿ ïðîãðàìè “Ðîçâèòîê ì³êðî- òà 
îïòîåëåêòðîííèõ òåõíîëîã³é â Óêðà¿í³”, êîîð-
äèíóº äîñë³äæåííÿ ³íñòèòóò³â Â³ää³ëåííÿ ô³çè-

êî-òåõí³÷íèõ ïðîáëåì ìàòåð³àëîçíàâñòâà ÍÀÍ 
Óêðà¿íè â ãàëóç³ îáëàäíàííÿ òà ìàòåð³àë³â äëÿ 
ìåäè÷íî¿ òåõí³êè, º âèêîíàâ÷èì äèðåêòîðîì 
ì³æíàðîäíî¿ "Àñîö³àö³¿ ç ðîñòó êðèñòàë³â", ÷ëåí 
ðåäàêö³éíî¿ êîëåã³¿ íàóêîâî-òåõí³÷íîãî æóðíà-
ëó “Functional Materials”. 

Ðåäêîëåã³ÿ íàøîãî æóðíàëó ùèðî â³òàº 
Â'ÿ÷åñëàâà Ìèõàéëîâè÷à ç³ ñëàâíèì Þâ³ëåºì, 
áàæàº éîìó çäîðîâ'ÿ, íàñíàãè ³ íîâèõ òâîð÷èõ 
óñï³õ³â! 
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ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ Ó ÆÓÐÍÀË.
²ÍÔÎÐÌÀÖ²ß ÄËß ÀÂÒÎÐ²Â.

Æóðíàë “Ñåíñîðíà åëåêòðîí³êà ³ ì³êðîñèñ-
òåìí³ òåõíîëîã³¿” ïóáë³êóº ñòàòò³, êîðîòê³ ïî-
â³äîìëåííÿ, ëèñòè äî Ðåäàêö³¿, à òàêîæ êîìåí-
òàð³, ùî ì³ñòÿòü ðåçóëüòàòè ôóíäàìåíòàëüíèõ 
³ ïðèêëàäíèõ äîñë³äæåíü, çà íàñòóïíèìè íà-
ïðÿìêàìè:

1. Ô³çè÷í³, õ³ì³÷í³ òà ³íø³ ÿâèùà, íà îñíîâ³ 
ÿêèõ ìîæóòü áóòè ñòâîðåí³ ñåíñîðè.

2. Ïðîåêòóâàííÿ ³ ìàòåìàòè÷íå ìîäåëþâàí-
íÿ ñåíñîð³â.

3. Ñåíñîðè ô³çè÷íèõ âåëè÷èí.
4. Îïòè÷í³, îïòîåëåêòðîíí³ ³ ðàä³àö³éí³ ñå-

íñîðè.
5. Àêóñòîåëåêòðîíí³ ñåíñîðè.
6. Õ³ì³÷í³ ñåíñîðè.
7. Á³îñåíñîðè.
8. Ìàòåð³àëè äëÿ ñåíñîð³â.
9. Òåõíîëîã³ÿ âèðîáíèöòâà ñåíñîð³â.
10. Ñåíñîðè òà ³íôîðìàö³éí³ ñèñòåìè.
11. Äåãðàäàö³ÿ, ìåòðîëîã³ÿ ³ ñåðòèô³êàö³ÿ ñå-

íñîð³â.
12. Ì³êðîñèñòåìí³ òà íàíî- òåõíîëîã³¿ (MST, 

L²GA-òåõíîëîã³ÿ, àêòþàòîðè òà ³í.).
Æóðíàë ïóáë³êóº òàêîæ çàìîâëåí³ îãëÿäè ç 

àêòóàëüíèõ ïèòàíü, ùî â³äïîâ³äàþòü éîãî òåìà-
òèö³, ïîòî÷íó ³íôîðìàö³þ — õðîí³êó, ïåðñîíà-
ë³¿, ïëàòí³ ðåêëàìí³ ïîâ³äîìëåííÿ, îãîëîøåííÿ 
ùîäî êîíôåðåíö³é.

Ìàòåð³àëè, ùî íàäñèëàþòüñÿ äî Ðåäàêö³¿, 
ïîâèíí³ áóòè íàïèñàí³ ç ìàêñèìàëüíîþ ÿñí³ñ-
òþ ³ ÷³òê³ñòþ âèêëàäó òåêñòó. Ó ïîäàíîìó ðóêî-
ïèñ³ ïîâèííà áóòè îá´ðóíòîâàíà àêòóàëüí³ñòü 
ðîçâ’ÿçóâàíî¿ çàäà÷³, ñôîðìóëüîâàíà ìåòà äî-

ñë³äæåííÿ, ì³ñòèòèñÿ îðèã³íàëüíà ÷àñòèíà ³ âè-
ñíîâêè, ùî çàáåçïå÷óþòü ðîçóì³ííÿ ñóò³ îòðè-
ìàíèõ ðåçóëüòàò³â ³ ¿õ íîâèçíó. Àâòîðè ïîâèíí³ 
óíèêàòè íåîá´ðóíòîâàíîãî ââåäåííÿ íîâèõ òåð-
ì³í³â ³ âóçüêîïðîô³ëüíèõ æàðãîííèõ âèñëîâ³â.

Ðåäàêö³ÿ æóðíàëó ïðîñèòü àâòîð³â ïðè íà-
ïðàâëåí³ ñòàòåé äî äðóêó êåðóâàòèñÿ íàñòóïíè-
ìè ïðàâèëàìè:

1. Ðóêîïèñè ïîâèíí³ íàäñèëàòèñÿ â äâîõ 
ïðèì³ðíèêàõ óêðà¿íñüêîþ, ðîñ³éñüêîþ ÷è àíã-
ë³éñüêîþ ìîâîþ ³ ñóïðîâîäæóâàòèñÿ ôàéëàìè 
òåêñòó ³ ìàëþíê³â íà äèñêåò³. Åëåêòðîííà êî-
ï³ÿ ìîæå áóòè ïðåäñòàâëåíà åëåêòðîííîþ ïî-
øòîþ.

2. Ïðèéíÿòí³ ôîðìàòè òåêñòó: Mult³Ed³t (txt), 
WordPerfect, MS Word (rtf, doc).

3. Ïðèéíÿòí³ ãðàô³÷í³ ôîðìàòè äëÿ ðèñóí-
ê³â: EPS, T²FF, BMP, PCX, WMF, MS Word ³ MS 
Graf, JPEG. Ðèñóíêè ñòâîðåí³ çà äîïîìîãîþ 
ïðîãðàìíîãî çàáåçïå÷åííÿ äëÿ ìàòåìàòè÷íèõ 
³ ñòàòèñòè÷íèõ îá÷èñëåíü, ïîâèíí³ áóòè ïåðå-
òâîðåí³ äî îäíîãî ç öèõ ôîðìàò³â.

Ðóêîïèñè íàäñèëàòè çà àäðåñîþ:
Ëåï³õ ßðîñëàâ ²ëë³÷, Çàì. ãîë. Ðåäàêòîðà, 
Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò  ³ìåí³ 

². ². Ìå÷íèêîâà, ÍÄË-3, âóë. Äâîðÿíñüêà, 2, 
Îäåñà, 65026, Óêðà¿íà.

Òåëåôîí / ôàêñ +38(048) 723-34-61, 
òåë. +38(048) 726-63-56.

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

http://www.semst.onu.edu.ua

Ïðàâèëà ï³äãîòîâêè ðóêîïèñó:

Ðóêîïèñè ïîâèíí³ ñóïðîâîäæóâàòèñÿ:
– îô³ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíè-

êîì óñòàíîâè, äå áóëà âèêîíàíà ðîáîòà. Öå ïðà-
âèëî íå ñòîñóºòüñÿ ðîá³ò ïðåäñòàâëåíèõ ì³æíà-
ðîäíèìè ãðóïàìè àâòîð³â;

– äîçâîëîì äëÿ â³äêðèòî¿ ïóáë³êàö³¿: åêñïå-
ðòíèì âèñíîâêîì — ò³ëüêè äëÿ àâòîð³â ç Óêðà-
¿íè.

Àâòîðñüêå ïðàâî ïåðåõîäèòü Âèäàâöþ. 
Òèòóëüíèé àðêóø:
1. PACS ³ Óí³âåðñàëüíèé Äåñÿòêîâèé Êîä 

Êëàñèô³êàö³¿ (ÓÄÊ) (äëÿ àâòîð³â ³ç êðà¿í 
ÑÍÄ) — ó âåðõíüîìó ë³âîìó êóò³. Äîïóñêàºòüñÿ 

äåê³ëüêà â³ää³ëåíèõ êîìàìè êîä³â. ßêùî í³ÿê³ 
êîäè êëàñèô³êàö³¿ íå ïîçíà÷åí³, êîä(è) áóäå(-
óòü) âèçíà÷åíî Ðåäàêö³éíîþ Êîëåã³ºþ.

2. Íàçâà ðîáîòè (ïî öåíòðó, ïðîïèñíèìè ë³-
òåðàìè, øðèôò 14pt, æèðíî).

3. Ïð³çâèùå (-à) àâòîðà(-³â) (ïî öåíòðó, 
øðèôò 12pt).

4. Íàçâà óñòàíîâè, ïîâíà àäðåñà, òåëåôîíè ³ 
ôàêñè, e-ma³l äëÿ êîæíîãî àâòîðà. íèæ÷å, ÷å-
ðåç îäèí ³íòåðâàë, îêðåìèì ðÿäêîì (ïî öåíòðó, 
øðèôò 12pt).

Àíîòàö³ÿ: äî 200 ñë³â óêðà¿íñüêîþ, àíãë³éñü-
êîþ ³ ðîñ³éñüêîþ ìîâàìè. Ïåðåä òåêñòîì àíî-
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òàö³¿ ïîòð³áíî âêàçàòè íà ò³é æå ìîâ³: íàçâó ðî-
áîòè, ïð³çâèùà ³ ³í³ö³àëè âñ³õ àâòîð³â.

Êëþ÷îâ³ ñëîâà: ¿õíÿ ê³ëüê³ñòü íå ïîâèííà 
ïåðåâèùóâàòè â³ñüìîõ ñë³â. Â îñîáëèâèõ âè-
ïàäêàõ ìîæíà âèêîðèñòîâóâàòè òåðì³íè ç äâî-
ìà — ÷è òðüîìà ñëîâàìè. Ö³ ñëîâà ïîâèíí³ áóòè 
ðîçì³ùåí³ ï³ä àíîòàö³ºþ ³ íàïèñàí³ ò³ºþ ñàìîþ 
ìîâîþ.

Òåêñò ïîâèíåí áóòè íàäðóêîâàíèé ÷åðåç 1,5 
³íòåðâàëè, íà á³ëîìó ïàïåð³ ôîðìàòó A4. Ïîëÿ: 
çë³âà — 3ñì, ñïðàâà — 1,5ñì, ââåðõó ³ çíèçó — 
2,5ñì. Øðèôò 12pt. Ï³äçàãîëîâêè, ÿêùî âîíè º, 
ïîâèíí³ áóòè íàäðóêîâàí³ ïðîïèñíèìè ë³òåðà-
ìè, æèðíî.

Ð³âíÿííÿ ïîâèíí³ áóòè ââåäåí³, âèêîðèñòî-
âóþ÷è MS Equat³on Ed³tor àáî MathType. Ðîáî-
òè ç ðóêîïèñíèìè âñòàâêàìè íå ïðèéìàþòüñÿ.

Òàáëèö³ ïîâèíí³ áóòè ïðåäñòàâëåí³ íà îêðå-
ìèõ àðêóøàõ ó ôîðìàò³ â³äïîâ³äíèõ òåêñòîâèõ 
ôîðìàò³â (äèâ. âèùå), ÷è ó ôîðìàò³ òåêñòó (ç 
êîëîíêàìè, â³ää³ëåíèìè ³íòåðâàëàìè, êîìàìè, 
êðàïêàì ç êîìîþ, ÷è çíàêàìè òàáóëþâàííÿ).

Ñïèñîê ë³òåðàòóðè ïîâèíåí áóòè íàäðóêîâà-
íèé ÷åðåç 1,5 ³íòåðâàëè, ç ë³òåðàòóðîþ, ïðîíó-
ìåðîâàíîþ â ïîðÿäêó ¿¿ ïîÿâè â òåêñò³.

Ïîðÿäîê îôîðìëåííÿ ë³òåðàòóðè ïîâèíåí 
â³äïîâ³äàòè âèìîãàì ÂÀÊ Óêðà¿íè: 

1. Áåðåñòîâñêèé Â.Á., Ëèôøèö Å.Ì., Ïèòà-
åâñêèé Ë.Ï., Êâàíòîâàÿ ýëåêòðîäèíàìèêà. —  
Ì.: Íàóêà, 1984. —  430 ñ.

2. Ñåðãèåíêî À.Ì., ×åðíîâà Ð.È., Ñåðãèåí-
êî À.ß., Îïòèìèçàöèÿ öèôðîâîé ñåòè //ÔÒÒ. — 
1992. —  Ò.7, ¹6. —  Ñ. 34-38.

3. Bramley R., Faber J.M., Nelson C.N. et 
al., Gas sensor research // Phys. Rev. —  1978. —  
¹6. —  Ð. 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. Ãðîìîâ Ê.Ä., Ëàíäñáåðã Ì.Ý., Îïòèìà-
ëüíîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå ñå-
òè”(ËÎÊÑÅÒÜ 88). — Òîì 1. — Ðèãà:ÈÝÂÒ ÀÍ 
Ëàòâèè. — 1988. — Ñ.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. Øàëèìîâà À.Í., Ãàê³â À.Ñ. Äîñë³äæåííÿ 
îïòè÷íèõ ñåíñîð³â. —  Ê: 1976. — 37 ñ. (Ïðåïð. 
/ÀÍ Óêðà¿íè. ²í-ò ê³áåðíåòèêè; 76-76). 

8. Âàñèëüºâ Í.Â. Îïòè÷í³ ñåíñîðè íà ïë³â-
êàõ À

2
Â

6
: Äèñ. êàíä.ô³ç. — ìàò. íàóê, 05.05.04. — 

Ê.,1993. —  212 ñ.
Ï³äïèñè äî ðèñóíê³â ³ òàáëèöü ïîâèíí³ áóòè 

íàäðóêîâàí³ â ðóêîïèñ³ ç äâîìà ïðîá³ëàìè ï³ñ-
ëÿ ñïèñêó ë³òåðàòóðè.

Âèíîñîê, ÿêùî ìîæëèâî, áàæàíî óíèêàòè.
Ðèñóíêè áóäóòü ñêàíîâàí³ äëÿ öèôðîâîãî 

â³äòâîðåííÿ. Òîìó áóäóòü ïðèéìàòèñÿ ò³ëüêè 
âèñîêîÿê³ñí³ ðèñóíêè.

Íàïèñè ³ ñèìâîëè ïîâèíí³ áóòè íàäðóêîâàí³ 
óñåðåäèí³ ðèñóíêó. Íåãàòèâè, ñëàéäè, ³ ä³àïîçè-
òèâè íå ïðèéìàþòüñÿ.

Êîæåí ðèñóíîê ïîâèíåí áóòè íàäðóêîâàíèé 
íà îêðåìîìó àðêóø³ ³ ìàòè ðîçì³ð, ùî íå ïåðå-
âèùóº 160õ200 ìì. Äëÿ òåêñòó íà ðèñóíêàõ âè-
êîðèñòîâóéòå øðèôò 10pt. Îäèíèö³ âèì³ðó ïî-
âèíí³ áóòè ïîçíà÷åí³ ï³ñëÿ êîìè (íå â êðóãëèõ 
äóæêàõ). Óñ³ ðèñóíêè ïîâèíí³ áóòè ïðîíóìåðî-
âàí³ â ïîðÿäêó ¿õ ïîÿâè â òåêñò³, ç ÷àñòèíàìè 
ïîçíà÷åíèìè ÿê (a), (á), ³ ò.ä. Ðîçì³ùåííÿ íî-
ìåð³â ðèñóíê³â ³ íàïèñó óñåðåäèí³ ìàëþíê³â íå 
äîçâîëÿþòüñÿ. Ç³ çâîðîòíüî¿ ñòîðîíè, íàïèø³òü 
îë³âöåì íàçâó, ïð³çâèùå(à) àâòîðà(-³â), íîìåð 
ìàëþíêà ³ ïîçíà÷òå âåðõ ñòð³ëêîþ.

Ôîòîãðàô³¿ ïîâèíí³ áóòè îðèã³íàëüíèìè.
Êîëüîðîâèé äðóê ìîæëèâèé, ÿêùî éîãî âàð-

ò³ñòü ñïëà÷óºòüñÿ àâòîðàìè ÷è ¿õ ñïîíñîðàìè.
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“Sensor Electronics and Microsystems Tech-
nologies” publishes articles, brief messages, letters 
to Editors, comments containing results of funda-
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