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ON SENSING NUCLEI OF THE LANTHANIDE ISOTOPES BY MEANS 
OF LASER SPECTROSCOPY OF HYPERFINE STRUCTURE: 165Ho, 169Tm 

O. Yu. Khetselius 

I. I. Mechnikov Odessa National University, Odessa 

Abstract 

ON SENSING NUCLEI OF THE LANTHANIDE ISOTOPES BY MEANS OF LASER SPECTROSCOPY 
OF HYPERFINE STRUCTURE: 165Ho, 169Tm 

O. Yu. Khetselius 

It is presented the effective theoretical scheme with possibility of advancing corresponding nu-
clear technology for sensing different parameters for nuclei of the lanthanide isotopes. As example, 
the nuclei of elements 165Ho and 169Tm are considered. 

Key words: sensing, laser technology, hyperfine structure, lanthanide isotopes 

Àíîòàö³ÿ 

ÏÐÎ ÄÅÒÅÊÒÓÂÀÍÍß ßÄÅÐ ²ÇÎÒÎÏ²Â ËÀÍÒÀÍ²Ä²Â ÌÅÒÎÄÀÌÈ ËÀÇÅÐÍÎ¯ 
ÑÏÅÊÒÐÎÑÊÎÏ²¯ ÍÀÄÒÎÍÊÎ² ÑÒÐÓÊÒÓÐÈ: 165Ho, 169Tm 

Î. Þ. Õåöåëiyñ 

Ðîçãëÿíóòà åôåêòèâíà òåîðåòè÷íà ñõåìà ç ìîæëèâ³ñòþ óäîñêîíàëåííÿ â³äïîâ³äíî¿ ÿäåð-
íî¿ òåõíîëîã³¿ äåòåêòóâàííÿ ïàðàìåòð³â ÿäåð ³çîòîï³â ëàíòàí³ä³â. ßê ïðèêëàä ðîçãëÿíóò³ ³çî-
òîïè 165Ho ³ 169Tm. 

Êëþ÷îâ³ ñëîâà: äåòåêòóâàííÿ, ëàçåðíà òåõíîëîã³ÿ, òåîð³ÿ íàäòîíêî¿ ñòðóêòóðè, ³çîòîïè 
ëàí òàí³ä³â 

Àííîòàöèÿ 

Î ÄÅÒÅÊÒÐÎÂÀÍÈÈ ßÄÅÐ ÈÇÎÒÎÏÎÂ ËÀÍÒÀÍÈÄÎÂ ÌÅÒÎÄÀÌÈ ËÀÇÅÐÍÎÉ 
ÑÏÅÊÒÐÎÑÊÎÏÈÈ ÑÂÅÐÕÒÎÍÊÎÉ ÑÒÐÓÊÒÓÐÛ: 165Ho, 169Tm 

Î. Þ. Õåöåëèyñ 

Ðàññìîòðåíà ýôôåêòèâíàÿ òåîðåòè÷åñêàÿ ñõåìà ñ âîçìîæíîñòüþ óñîâåðøåíñòâîâàíèÿ 
ñîîòâåòñòâóþùåé ÿäåðíîé òåõíîëîãèè äåòåêòèðîâàíèÿ ïàðàìåòðîâ ÿäåð èçîòîïîâ ëàíòàíè-
äîâ. Â êà÷åñòâå èëëþñòðàöèè ðàññìîòðåíû èçîòîïû 165Ho è 169Tm. 

Êëþ÷åâûå ñëîâà: äåòåêòèðîâàíèå, ëàçåðíàÿ òåõíîëîãèÿ, òåîðèÿ ñâåðõòîíêîé ñòðóêòóðû, 
èçîòîïû ëàíòàíèäîâ 



Sensor Electronics and Microsystem Technologies. 2/2008

ÓÄÊ: 621.383.8:681.327.12 

ÌÅÐÛ ÏÎÂÛØÅÍÈß ÍÀÄÅÆÍÎÑÒÈ 
ÝËÅÊÒÐÎËÞÌÈÍÅÑÖÅÍÒÍÛÕ ÈÍÄÈÊÀÒÎÐÎÂ 

Ñ. Â. Ëåíêîâ1, Þ. À. Ãóí÷åíêî2, Â. Â. Æåðåâ÷óê2, ß. È. Ëåïèõ3 

1Â²ÊÍÓ ³ìåí³ Òàðàñà Øåâ÷åíêà, ì. Êè¿â, 2ÎÍÏÓ, ì. Îäåñà, 3ÎÍÓ ³ì. ². ². Ìå÷íèêîâà, ì. Îäåñà 
E-mail: mokrickiy@mail.ru 

Àííîòàöèÿ 

ÌÅÐÛ ÏÎÂÛØÅÍÈß ÍÀÄÅÆÍÎÑÒÈ ÝËÅÊÒÐÎËÞÌÈÍÅÑÖÅÍÒÍÛÕ ÈÍÄÈÊÀÒÎÐÎÂ 

Ñ. Â. Ëåíêîâ, Þ. À. Ãóí÷åíêî, Â. Â. Æåðåâ÷óê, ß. È. Ëåïèõ

Â ðàáîòå èññëåäóþòñÿ ýëåêòðîëþìèíåñöåíòíûå èíäèêàòîðû, êîòîðûå ÿâëÿþòñÿ îäíèì 
èç ýôôåêòèâíûõ êîìïîíåíòîâ ñîâðåìåííûõ ñèñòåì îòîáðàæåíèÿ èíôîðìàöèè (ÑÎÈ). Îä-
íàêî èõ ñóùåñòâåííûé íåäîñòàòîê — ìàëûé ñðîê ñëóæáû, îãðàíè÷èâàþùèé íàäåæíîñòü 
ÑÎÈ. Ïðîâåäåííûå èññëåäîâàíèÿ îáíàðóæèëè îñíîâíûå ïðè÷èíû ñòàðåíèÿ èíäèêàòîðîâ. 
Ïðåäëîæåíû ìåðû óâåëè÷åíèÿ èõ íàäåæíîñòè. 

Êëþ÷åâûå ñëîâà: èíäèêàòîð, èçëó÷åíèå, ãåðìåòè÷íîñòü, ÿðêîñòü, íàäåæíîñòü 

Àíîòàö³ÿ 

ÇÀÕÎÄÈ Ï²ÄÂÈÙÅÍÍß ÍÀÄ²ÉÍÎÑÒ² ÅËÅÊÒÐÎËÞÌ²Í²ÑÖÅÍÒÍÈÕ ²ÍÄÈÊÀÒÎÐ²Â 

Ñ. Â. Ëåíêîâ, Þ. Î. Ãóí÷åíêî, Â. Â. Æåðåâ÷óê, ß. ². Ëåï³õ 

Â ðîáîò³ äîñë³äæóþòüñÿ åëåêòðîëþì³í³ñöåíòí³ ³íäèêàòîðè, ÿê³ ÿâëÿþòüñÿ îäíèì ³ç åôåê-
òèâíèõ êîìïîíåíò³â ñó÷àñíèõ ñèñòåì â³äîáðàæåííÿ ³íôîðìàö³¿ (ÑÂ²). Îäíàê ¿õ ñóòòºâèé íå-
äîë³ê — ìàëèé òåðì³í ñëóæáè, îáìåæåíèé íàä³éí³ñòþ ÑÂ². Ïðîâåäåí³ äîñë³äæåííÿ âèÿâèëè 
îñíîâí³ ïðè÷èíè ñòàð³ííÿ ³íäèêàòîð³â. Çàïðîïîíîâàíî çàõîäè çá³ëüøåííÿ ¿õ íàä³éíîñò³. 

Êëþ÷îâ³ ñëîâà: ³íäèêàòîð, âèïðîì³íþâàííÿ, ãåðìåòè÷í³ñòü, ÿñêðàâ³ñòü, íàä³éí³ñòü 

Abstract 

MEASURES INCREASE RELIABILITY OF ELECTROLUMINESCENT INDICATORS 

S. V. Lenkov, J. A. Gunchenko, V. V. Zherevchuk, Ya. I. Lepikh  

In work electroluminescent indicators which are one of effective components modern systems 
display of the information (SDI) are investigated. However their essential lack — the small service 
life limiting reliability of the SDI. Carried out researches have found out principal causes of ageing 
indicators. Measures of increase in their reliability are offered. 

Keywords: indicator, radiation, hermiticity, brightness, reliability  
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 Ó ðîáîò³ äëÿ ñï³íîâî¿ ï³äñèñòåìè íàï³âïðîâ³äíèêà ç ãëèáîêèì äîì³øêîâèì ð³âíåì, ùî 
ñòâîðþºòüñÿ åëåìåíòîì ç íåçàïîâíåíîþ 3d- àáî 4f-îáîëîíêîþ, îòðèìàíî ñèñòåìó ÷àñîâèõ 
ð³âíÿíü, ÿêà äàº çìîãó ðîçðàõîâóâàòè ïðîñòîðîâî-÷àñîâ³ ðîçïîä³ëè êîíöåíòðàö³é ³ ñòåïåí³ 
ñï³íîâî¿ ïîëÿðèçàö³¿  çîííèõ åëåêòðîí³â ³ ìàãí³òíèõ ³îí³â, à òàêîæ âíóòð³øíüîãî åëåêòðè÷-
íîãî ïîëÿ â çàëåæíîñò³ â³ä âåëè÷èí ³ ñóêóïíîñò³ êåðóþ÷èõ ïàðàìåòð³â (³íòåíñèâíîñò³ òà òèïó 
ïîëÿðèçàö³¿ ñâ³òëîâî¿ õâèë³, õâèëüîâîãî âåêòîðà, íàïðóæåíîñò³ çîâí³øíüîãî åëåêòðè÷íîãî 
ïîëÿ òà ÷àñ³â äîâãîòðèâàëî¿ ðåëàêñàö³¿ ñï³í³â åëåêòðîí³â ó çîí³ ïðîâ³äíîñò³ òà íà äîì³øêî-
âîìó ð³âí³). Ïîêàçàíî, ùî ô³çè÷íî êîðåêòí³ ðåçóëüòàòè ñòîñîâíî âåëè÷èíè ñòóïåí³ ñï³íîâî¿ 
ïîëÿðèçàö³¿ çîííèõ åëåêòðîí³â ï³ä ä³ºþ öèðêóëÿðíî-ïîëÿðèçîâàíîãî ñâ³òëà ïðè óìîâ³ äî-
ì³øêîâîãî ïîãëèíàííÿ îäåðæóþòüñÿ ïðè âðàõóâàíí³ ïî÷àòêîâîãî ñòàö³îíàðíîãî ïðîñòîðî-
âî-íåîäíîð³äíîãî ðîçïîä³ëó ôàçîâèõ çì³ííèõ ïðè ¿õ ðîçêëàä³ ó ðÿä Ôóð’º âæå ó íàáëèæåíí³ 
îäí³º¿ ãàðìîí³êè. 

Êëþ÷îâ³ ñëîâà: ñï³íòðîí³êà, íàï³âìàãí³òíèé íàï³âïðîâ³äíèê, ïîëÿðèçîâàíå ñâ³òëî, ñï³-
íîâà ï³äñèñòåìà, ÷àñ äîâãîòðèâàëî¿ ðåëàêñàö³¿, ñòóï³íü ñï³íîâî¿ ïîëÿðèçàö³¿ 

Abstract 

DYNAMICAL OPTICAL SPIN POLARIZATION OF THE ELECTRONS 
IN SEMIMAGNETIC SEMICONDUCTOR 

P. M. Gorley, O. M. Mysliuk, M. Vieira, P. P. Horley, V. K. Dugaev, and J. Barnaœ 

This paper is dedicated to investigations of a spin subsystem in semiconductor with deep impurity 
level, created by an element with incomplete 3d- or 4f-shell. We present the set of time-dependent 
equations, which allow calculation of space-time concentration distributions and spin polarization 
degree for the band electrons and magnetic ions, as well as inner electric field as a function of exter-
nal control parameters (intensity, polarization type, and wave vector of the incident light wave, ex-
ternal electric field and a rate of long-term spin relaxation for the electrons in conduction band and 



at impurity level). It was shown that the physically-accurate results concerning the spin polariza-
tion degree for the conductivity electrons subjected to the action of circularly-polarized light in the 
particular case of impurity absorption could be obtained, taking into account the initial stationary 
space-inhomogeneous distribution of the phase variables even if one considers only first harmonics 
in Fourier expansion. 

Keywords: spintronics, diluted magnetic semiconductor, polarized light, spin subsystem, long-
term relaxation time, spin polarization degree 
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Ï. Í. Ãîðëåé, Î. Ì. Ìûñëþê, Ì. Âèåèðà, Ï. Ï. Ãîðëåé, Â. Ê. Äóãàåâ, Áàðíàñ Æ. 

Â ðàáîòå äëÿ ñïèíîâîé ïîäñèñòåìû ïîëóïðîâîäíèêà ñ ãëóáîêèì ïðèìåñíûì óðîâíåì, ñî-
çäàííûì ýëåìåíòîì ñ íåçàïîëíåííîé 3d- èëè 4f-îáîëî÷êîé, ïîëó÷åíî ñèñòåìó âðåìåííûõ 
óðàâíåíèé, êîòîðàÿ äàåò âîçìîæíîñòü ðàññ÷èòûâàòü ïðîñòðàíñòâåííî-âðåìåííûå ðàñïðå-
äåëåíèÿ êîíöåíòðàöèé è ñòåïåíè ñïèíîâîé ïîëÿðèçàöèè çîííûõ ýëåêòðîíîâ è ìàãíèòíûõ 
èîíîâ, à òàêæå âíóòðåííåãî ýëåêòðè÷åñêîãî ïîëÿ â çàâèñèìîñòè îò âåëè÷èí è ñîâîêóïíîñòè 
óïðàâëÿþùèõ ïàðàìåòðîâ (èíòåíñèâíîñòè è òèïà ïîëÿðèçàöèè ñâåòîâîé âîëíû, âîëíîâîãî 
âåêòîðà, íàïðÿæåííîñòè âíåøíåãî ýëåêòðè÷åñêîãî ïîëÿ è âðåìåí äîëãîâðåìåííîé ðåëàêñà-
öèè ñïèíîâ ýëåêòðîíîâ â çîíå ïðîâîäèìîñòè è íà ïðèìåñíîì óðîâíå). Ïîêàçàíî, ÷òî ôèçè-
÷åñêè êîððåêòíûå ðåçóëüòàòû êàñàòåëüíî âåëè÷èíû ñòåïåíè ñïèíîâîé ïîëÿðèçàöèè çîííûõ 
ýëåêòðîíîâ ïîä âîçäåéñòâèåì öèðêóëÿðíî-ïîëÿðèçîâàííîãî ñâåòà ïðè óñëîâèè ïðèìåñíîãî 
ïîãëîùåíèÿ ïîëó÷àþòñÿ, êîãäà ó÷èòûâàòü íà÷àëüíûå ñòàöèîíàðíûå ïðîñòðàíñòâåííî-íå-
îäíîðîäíûå ðàñïðåäåëåíèÿ ôàçîâûõ ïåðåìåííûõ ïðè èõ ðàçëîæåíèè â ðÿä Ôóðüå óæå â ïðè-
áëèæåíèè îäíîé ãàðìîíèêè. 

Êëþ÷åâûå ñëîâà: ñïèíòðîíèêà, ïîëóìàãíèòíûé ïîëóïðîâîäíèê, ïîëÿðèçîâàííàÿ ñâåòî-
âàÿ âîëíà, ñïèíîâàÿ ïîäñèñòåìà, âðåìåíà äîëãîâðåìåííîé ðåëàêñàöèè, ñòåïåíü ñïèíîâîé 
ïîëÿðèçàöèè 
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IMPROVED HYDROGEN DETECTION OF ISLAND TYPE PALLADIUM 
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Abstract 

IMPROVED HYDROGEN DETECTION OF ISLAND TYPE PALLADIUM FILM — NANOPOROUS 
SILICON DIODE AT ROOM TEMPERATURE 

V. A. Skryshevsky, V. Polischuk, A. I. Manilov, I. V. Gavrilchenko, R. V. Skryshevsky 

An island type palladium film — silicon diode hydrogen sensor has been developed applying thin 
(15-75 nm) nanoporous silicon as an intermediate sensitive layer. Using a thermal Pd deposition 
into porous silicon allows to vary the size and morphology of the metal islands in the porous silicon 
matrix. The gas sensor behaviour under hydrogen exposure in mixture of 200 ppm- 10% H

2 
and dry 

synthetic (20%O
2
+80 %N

2
) air was investigated by measuring the I-V characteristics. The diode 

current and sensor hydrogen sensitivity is shown to depend on the type of silicon substrate and the 
thickness of porous silicon. The current change versus hydrogen concentrations shows the linear law 
both for large and small hydrogen concentrations. At room temperature the sensor sensitivity is ap-
proximately 1 μA/100ppm, the response and recovery times lies in 1-8 min range. 

Key words: hydrogen, sensor, porous silicon, sensitivity, room temperature 

Àíîòàö³ÿ 

ÏÎÊÐÀÙÅÍÍß ×ÓÒËÈÂÎÑÒ² ÄÎ ÂÎÄÍÞ ÑÒÐÓÊÒÓÐÈ ÎÑÒÐ²ÂÊÎÂÀ ÏË²ÂÊÀ 
ÏÀËÀÄ²Þ-ÊÐÅÌÍ²ªÂÈÉ Ä²ÎÄ ÏÐÈ Ê²ÌÍÀÒÍÈÕ ÒÅÌÏÅÐÀÒÓÐÀÕ 

Â. À. Ñêðèøåâñüêèé, Â. Ïîë³ùóê, À. ². Ìàí³ëîâ, ². Â. Ãàâðèëü÷åíêî, Ð. Â. Ñêðèøåâñüêèé 

Ðîçðîáëåíî ñåíñîð âîäíþ íà îñíîâ³ ñòðóêòóðè îñòð³âêîâà ïë³âêà ïàëëàä³þ — êðåìí³ºâèé 
ä³îä, âèêîðèñòîâóþ÷è òîíêèé (15-75 íì) øàð íàíîïîðèñòîãî êðåìí³þ â ÿêîñò³ ïðîì³æíîãî 
÷óòëèâîãî øàðó. Âèêîðèñòàííÿ òåðì³÷íîãî îñàäæåííÿ ïàëëàä³þ â ïîðóâàòèé êðåìí³é äîçâî-
ëÿº çì³íþâàòè ðîçì³ð òà ìîðôîëîã³þ ìåòàëåâèõ îñòðîâê³â â ìàòðèö³ ïîðóâàòîãî êðåìí³þ. 
Ïîâåä³íêà ãàçîâîãî ñåíñîðà ïðè åêñïîçèö³¿ âîäíþ â ñóì³ø³ 200 ppm- 10 % H

2 
òà ñóõîãî ñèíòå-

òè÷íîãî ïîâ³òðÿ (20 % O
2
 + 80 % N

2
) áóëà äîñë³äæåíà øëÿõîì âèì³ð³â âîëüò-àìïåðíèõ õàðàê-

òåðèñòèê. Ä³îäíèé ñòðóì ³ ÷óòëèâ³ñòü ñåíñîðó âîäíþ çàëåæàòü â³ä òèïó êðåìí³ºâî¿ ï³äêëàäêè 
³ òîâùèíè ïîðóâàòîãî êðåìí³þ. Çì³íà ñòðóìó â³ä êîíöåíòðàö³¿ âîäíþ ïîêàçóº ë³í³éíó çàëå-
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æí³ñòü äëÿ âèñîêî¿ òà íèçüêî¿ êîíöåíòðàö³¿ âîäíþ. Ïðè ê³ìíàòí³é òåìïåðàòóð³ ÷óòëèâ³ñòü 
ñåíñîðà ñêëàäàº ïðèáëèçíî 1 ìêA/100 ppm, ÷àñ â³äãóêó òà â³äíîâëåííÿ çíàõîäèòüñÿ â ìåæàõ 
1 — 8 õâèëèí. 

Êëþ÷îâ³ ñëîâà: âîäåíü, ñåíñîð, ïîðóâàòèé êðåìí³é, ÷óòëèâ³ñòü, ê³ìíàòíà òåìïåðàòóðà 
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Ðàçðàáîòàí ñåíñîð âîäîðîäà íà îñíîâå ñòðóêòóðû îñòðîâêîâàÿ ïëåíêà ïàëëàäèÿ — êðåì-
íèåâûé äèîä, èñïîëüçóÿ òîíêèé (15-75 íì) ñëîé íàíîïîðèñòîãî êðåìíèÿ â êà÷åñòâå ïðî-
ìåæóòî÷íîãî ÷óâñòâèòåëüíîãî ñëîÿ. Èñïîëüçîâàíèå òåðìè÷åñêîãî îñàæäåíèÿ ïàëëàäèÿ â 
ïîðèñòûé êðåìíèé ïîçâîëÿåò èçìåíÿòü ðàçìåð è ìîðôîëîãèþ ìåòàëëè÷åñêèõ îñòðîâêîâ â 
ìàòðèöå ïîðèñòîãî êðåìíèÿ. Ïîâåäåíèå ãàçîâîãî ñåíñîðà ïðè âîäîðîäíîé ýêñïîçèöèè ñìå-
ñè 200 ppm- 10 % H

2
 è ñóõîãî ñèíòåòè÷åñêîãî (20 % O

2
 + 80 % N

2
) âîçäóõà áûëî èññëåäîâàíî 

ïóòåì èçìåðåíèÿ âîëüò-àìïåðíûõ õàðàêòåðèñòèê. Äèîäíûé òîê è ÷óâñòâèòåëüíîñòü âîäî-
ðîäíîãî ñåíñîðà çàâèñÿò îò òèïà êðåìíèåâîé ïîäëîæêè è òîëùèíû ïîðèñòîãî êðåìíèÿ. Èç-
ìåíåíèå òîêà îò êîíöåíòðàöèè âîäîðîäà ïîêàçûâàåò ëèíåéíóþ çàâèñèìîñòü äëÿ âûñîêîé è 
äëÿ íèçêîé êîíöåíòðàöèè âîäîðîäà. Ïðè êîìíàòíîé òåìïåðàòóðå ÷óâñòâèòåëüíîñòü äàò÷èêà 
ñîñòàâëÿåò ïðèáëèçèòåëüíî 1 ìêA/100ppm, âðåìÿ îòêëèêà è âîññòàíîâëåíèÿ íàõîäèòñÿ â 
ïðåäåëàõ 1-8 ìèíóò. 
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Abstract 

INTACT RECOMBINANT CELLS OF THE YEAST HANSENULA POLYMORPHA, OVER-PRODUCING 
FORMALDEHYDE DEHYDROGENASE, AS THE SENSITIVE BIOELEMENTS 

FOR AMPEROMETRIC ASSAY OF FORMALDEHYDE 

Solomiya Paryzhak, Olha Demkiv, Wolfgang Schuhmann, Mykhailo Gonchar 

Intact cells of the gene-engineered thermotolerant methylotrophic yeast Hansenula polymorpha 
with a high content of NAD+- and glutathione-dependent formaldehyde dehydrogenase (FdDH, 
EC 1.1.1.284) were used as the biorecognition elements for amperometric assay of formaldehyde 
(FA). The yeast cells were immobilized on the graphite working electrode by physical fixation of the 
cell suspension by means of dialysis membrane (phenazine methosulphate was used as a free-dif-
fusing redox mediator). It was supposed that the mediator reacts in cytosol with FdDH-produced 
NADH after entering the cells in the presence of FA. The biosensor based on recombinant yeast 
cells exhibited expanded linear range toward FA as compared to similar sensors based on the paren-
tal cells of H. polymorpha (leu 1-1 and leu 2-2) and detection limit for it was found to be 0.1 mM. 
The developed biosensors are selective, inexpensive and stable over several days, as well as simple to 
manufacture and operate. The constructed microbial biosensors were successfully applied for FA de-
termination in real samples of commercial chemical product (formalin), pharmaceutical (Formid-
ron), disinfectant (Descoton forte) and rabbit vaccine against viral haemorrhage. A good correlation 
was observed between the biosensors’ approaches and chemical methods. 

Keywords: Formaldehyde, recombinant yeast cells, amperometric biosensor, analysis of real sam-
ples 
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Ñ. ß. Ïàðèæàê, Î. Ì. Äåìê³â, Â. Øóìàí, Ì. Â. Ãîí÷àð 

²íòàêòí³ êë³òèíè ðåêîìá³íàíòíèõ òåðìîòîëåðàíòíèõ ìåòèëîòðîôíèõ äð³æäæ³â Hansenula 
polymorpha ç âèñîêèì âì³ñòîì NAD+- ³ ãëóòàò³îí-çàëåæíî¿ ôîðìàëüäåã³ääåã³äðîãåíàçè 
(ÔäÄÃ, ÊÔ 1.1.1.284) âèêîðèñòàíî ÿê á³îñåëåêòèâí³ åëåìåíòè äëÿ àìïåðîìåòðè÷íîãî âè-
çíà÷åííÿ ôîðìàëüäåã³äó (ÔÀ). Äð³æäæîâ³ êë³òèíè ³ììîá³ë³çóâàëè íà ãðàô³òîâîìó ðîáî÷îìó 
åëåêòðîä³ ô³çè÷íîþ ô³êñàö³ºþ êë³òèííî¿ ñóñïåíç³¿ çà äîïîìîãîþ ä³àë³çíî¿ ìåìáðàíè (ôåíà-
çèíìåòîñóëüôàò ñëóæèâ ó ðîë³ â³ëüíîäèôóíäóþ÷îãî ðåäîêñ ìåä³àòîðà). Ïåðåäáà÷àëîñü, ùî 
ìåä³àòîð ï³ñëÿ ïðîíèêíåííÿ â êë³òèíó âçàºìîä³º â öèòîçîë³ ç NADH, ÿêèé óòâîðþºòüñÿ â 
ðåàêö³¿ ç ÔäÄÃ ó ïðèñóòíîñò³ ÔÀ. Á³îñåíñîðè ç ðåêîìá³íàíòíèìè äð³æäæîâèìè êë³òèíàìè 
ìàëè øèðøèé ë³í³éíèé ä³àïàçîí âèì³ðþâàííÿ ÔÀ ó ïîð³âíÿíí³ ³ç ñåíñîðàìè, â ñêëàä³ ÿêèõ 
ì³ñòèëèñÿ êë³òèíè âèõ³äíèõ øòàì³â H. polymorpha (leu 1-1 ³ leu 2-2), ³ ïîð³ã âèçíà÷åííÿ ÔÀ 
äëÿ íèõ ñêëàäàâ 0,1 ìM. Ðîçðîáëåí³ á³îñåíñîðè º äîñòàòíüî ñåëåêòèâí³, íåäîðîã³ ³ ñòàá³ëüí³ 
ïðè çáåð³ãàíí³ ïðîòÿãîì ê³ëüêîõ äí³â, à òàêîæ ïðîñò³ ó ïðèãîòóâàíí³ ³ åêñïëóàòàö³¿. Ñêîí-
ñòðóéîâàí³ ì³êðîáí³ á³îñåíñîðè áóëè óñï³øíî âèêîðèñòàí³ äëÿ âèçíà÷åííÿ ÔÀ â ðåàëüíèõ 
çðàçêàõ: äåç³íô³êóþ÷èõ òà ôàðìàöåâòè÷íèõ çàñîáàõ, âàêöèí³ ïðîòè â³ðóñíî¿ ãåìîðàã³÷íî¿ 
õâîðîáè êðîë³â. Ïîêàçàíî äîáðó êîðåëÿö³þ ðåçóëüòàò³â, îòðèìàíèõ á³îñåíñîðíèì ï³äõîäîì, 
òà õ³ì³÷íèìè ìåòîäàìè. 
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Èíòàêòíûå êëåòêè ðåêîìáèíàíòíûõ òåðìîòîëåðàíòíûõ ìåòèëîòðîôíûõ äðîææåé Hansenula 
polymorpha ñ âûñîêèì ñîäåðæàíèåì NAD+- è ãëóòàòèîí-çàâèñèìîé ôîðìàëüäåãèääåãèäðîãå-
íàçû (ÔäÄÃ, ÊÔ 1.1.1.284) èñïîëüçîâàíû êàê áèîñåëåêòèâíûå ýëåìåíòû äëÿ àìïåðîìåòðè-
÷åñêîãî èçìåðåíèÿ ôîðìàëüäåãèäà (ÔÀ). Äðîææåâûå êëåòêè èììîáèëèçîâàëè íà ãðàôèòîâîì 
ðîáî÷åì ýëåêòðîäå ïóòåì ôèçè÷åñêîé ôèêñàöèè êëåòî÷íîé ñóñïåíçèè ñ ïîìîùüþ äèàëèçíîé 
ìåìáðàíû (ôåíàçèíìåòîñóëüôàò áûë èñïîëüçîâàí â ðîëè ñâîáîäíî-äèôôóíäèðóþùåãî ðå-
äîêñ ìåäèàòîðà). Ïðåäïîëàãàëîñü, ÷òî ìåäèàòîð ïîñëå ïðîíèêíîâåíèÿ â êëåòêó âçàèìîäåéñ-
òâóåò â öèòîçîëå ñ NADH, êîòîðûé îáðàçóåòñÿ â ðåçóëüòàòå ðåàêöèè NAD+ ñ ÔäÄÃ â ïðè-
ñóòñòâèè ÔÀ. Äëÿ áèîñåíñîðîâ ñ ðåêîìáèíàíòíûìè äðîææåâûìè êëåòêàìè íàáëþäàëè áîëåå 
øèðîêèé ëèíåéíûé äèàïàçîí èçìåðåíèÿ ÔÀ ïî ñðàâíåíèþ ñ ñåíñîðàìè, â ñîñòàâå êîòîðûõ 
áûëè êëåòêè ðîäèòåëüñêèõ øòàììîâ H. polymorpha (leu 1-1 ³ leu 2-2), è ïîðîã îïðåäåëåíèÿ ÔÀ 
äëÿ íèõ ñîñòàâëÿë 0,1 ìM. Ðàçðàáîòàííûå áèîñåíñîðû äîñòàòî÷íî ñåëåêòèâíû, íåäîðîãèå è 
ñòàáèëüíû ïðè õðàíåíèè íà ïðîòÿæåíèè íåñêîëüêèõ äíåé, à òàêæå ïðîñòû â ïðèãîòîâëåíèè 
è ðàáîòå. Ñêîíñòðóèðîâàííûå ìèêðîáíûå áèîñåíñîðû áûëè óñïåøíî èñïîëüçîâàíû äëÿ èç-
ìåðåíèÿ ÔÀ â ðåàëüíûõ îáðàçöàõ: äåçèíôèöèðóþùèõ è ôàðìàöåâòè÷åñêèõ ïðåïàðàòàõ, âàê-
öèíå ïðîòèâ âèðóñíîé ãåìîððàãè÷åñêîé áîëåçíè êðîëèêîâ. Ïîêàçàíî õîðîøóþ êîððåëÿöèþ 
ðåçóëüòàòîâ, ïîëó÷åííûõ áèîñåíñîðíûì ïîäõîäîì, è õèìè÷åñêèìè ìåòîäàìè. 
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Â³äïðàöüîâàíî ìåòîäèêó âèçíà÷åííÿ ëàêòàòó ó âèí³ çà äîïîìîãîþ àìïåðîìåòðè÷íîãî 
á³îñåíñîðà íà îñíîâ³ ïëàòèíîâîãî äðóêîâàíîãî åëåêòðîäà SensLab òà ëàêòàòîêñèäàçè, ³ììî-
á³ë³çîâàíî¿ ó ïîë³ìåð³ ïîë³(3,4-åòèëåíä³îêñèò³àôåí) øëÿõîì åëåêòðîõ³ì³÷íî¿ ïîë³ìåðèçàö³¿. 
Ïðîäåìîíñòðîâàíî, ùî ïëàòèíîâèé äðóêîâàíèé åëåêòðîä SensLab áåç ôåðìåíòíî¿ ìåìáðà-
íè íå äàº â³äãóêó íà âèíî, ñóñëî òà îñíîâí³ ³íòåðôåðóþ÷³ ðå÷îâèíè âèíà. Äîñë³äæåíî ñåëåê-
òèâí³ñòü àìïåðîìåòðè÷íîãî á³îñåíñîðà íà îñíîâ³ ëàêòàòîêñèäàçè òà ïîêàçàíî, ùî îñíîâí³ 
³íòåðôåðóþ÷³ ðå÷îâèíè âèíà íå âïëèâàþòü íà éîãî ðîáîòó. Çà äîïîìîãîþ ðîçðîáëåíîãî á³î-
ñåíñîðà ïðîâåäåíî àíàë³ç êîíöåíòðàö³¿ ëàêòàòó ó âèíàõ ð³çíîãî òèïó òà ó ñóñë³. Ïîêàçàíî 
âèñîêó êîðåëÿö³þ ðåçóëüòàò³â, îòðèìàíèõ çà äîïîìîãîþ ëàêòàòíîãî àìïåðîìåòðè÷íîãî á³î-
ñåíñîðà, ³ç äàíèìè òðàäèö³éíîãî ìåòîäó ê³ëüê³ñíîãî àíàë³çó ëàêòàòó — âèñîêîåôåêòèâíî¿ 
ð³äèííî¿ õðîìàòîãðàô³¿. 
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Abstract 

OPTIMIZATION OF METHODS OF LACTATE DETERMINATION IN WINE 
BY AMPEROMETRIC ENZYME BIOSENSOR 

T. B. Goriushkina, L. V. Shkotova, E. A. Slast`ya, A. P. Soldatkin, S. V. Dzyadevych 

The method of lactate determination in wine by amperometric biosensor based on platinum 
screen-printed electrode SensLab and lactate oxidase immobilized in polymer PEDT by electro-
chemical polymerization was optimized. Platinum screen-printed electrode SensLab without enzy-
matic membrane was demonstrated to show no response to wine, must and main wine interferents. 
The selectivity of created lactate biosensor was investigated. The main wine interferents were shown 
to have no effect on the work of created lactate biosensor. Lactate content in several types of wine 
and must was determined with created biosensor, and the results were compared with those obtained 
by traditional analytical method such as HPLC. A good correlation between data obtained by the 
biosensor method and HPLC was shown. 

Keywords: amperometric biosensor, lactate, wine, must 
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Îòðàáîòàíà ìåòîäèêà îïðåäåëåíèÿ ëàêòàòà â âèíå ñ ïîìîùüþ àìïåðîìåòðè÷åñêîãî 
áèîñåí ñîðà íà îñíîâå ïëàòèíîâîãî ïå÷àòíîãî ýëåêòðîäà SensLab è ëàêòàòîêñèäàçû, èì-
ìîáèëèçèðîâàííîé â ïîëèìåðå ïîëè(3,4-ýòèëåíäèîêñèòèàôåí) ïóòåì ýëåêòðîõèìè÷åñ-
êîé ïîëèìåðèçàöèè. Ïðîäåìîíñòðèðîâàíî, ÷òî ïëàòèíîâûé ïå÷àòíûé ýëåêòðîä SensLab 
áåç ôåðìåíòíîé ìåìáðàíû íå äàåò îòêëèêà íà âèíî, ñóñëî è îñíîâíûå èíòåðôåðèðóþùèå 
âåùåñòâà âèíà. Èññëåäîâàíà ñåëåêòèâíîñòü àìïåðîìåòðè÷åñêîãî áèîñåíñîðà íà îñíîâå 
ëàêòàòîêñèäàçû è ïîêàçàíî, ÷òî îñíîâíûå èíòåðôåðèðóþùèå âåùåñòâà âèíà íå âëèÿþò 
íà åãî ðàáîòó. Ñ ïîìîùüþ ðàçðàáîòàííîãî áèîñåíñîðà ïðîâåäåí àíàëèç êîíöåíòðàöèè 
ëàêòàòà â âèíàõ ðàçíîãî òèïà è â ñóñëå. Ïîêàçàíà âûñîêàÿ êîððåëÿöèÿ ðåçóëüòàòîâ, ïîëó-
÷åííûõ ñ ïîìîùüþ ëàêòàòíîãî àìïåðîìåòðè÷åñêîãî áèîñåíñîðà, ñ äàííûìè òðàäèöèîí-
íîãî ìåòîäà êîëè÷åñòâåííîãî àíàëèçà ëàêòàòà — âûñîêîýôôåêòèâíîé æèäêîñòíîé õðî-
ìàòîãðàôèè. 
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Â ðîáîò³ ïðåäñòàâëåíî äàí³ ùîäî ðîçðîáêè âèñîêî÷óòëèâîãî ñåëåêòèâíîãî êîíäóêòî-
ìåòðè÷íîãî á³îñåíñîðà äëÿ âèçíà÷åííÿ ³îí³â âàæêèõ ìåòàë³â ó âîäíèõ ðîç÷èíàõ. ßê êîí-
äóêòîìåòðè÷íèé ïåðåòâîðþâà÷ âèêîðèñòîâóâàëàñÿ äèôåðåíö³éíà ïàðà ïëàíàðíèõ çîëîòèõ 
ãðåá³í÷àñòèõ åëåêòðîä³â, íàíåñåíèõ íà ñèòàëîâó ï³äêëàäêó. Ðîëü á³îñåëåêòèâíîãî åëåìåíòó 
â³ä³ãðàâàëà òðèôåðìåíòíà ñèñòåìà (³íâåðòàçà, ìóòàðîòàçà, ãëþêîçîîêñèäàçà), ³ììîá³ë³çîâà-
íà íà ïîâåðõíþ ïåðåòâîðþâà÷à, ÿêà º ÷óòëèâ³øîþ ³ ñåëåêòèâí³øîþ ó ïîð³âíÿíí³ ç ³íøèìè 
ôåðìåíòíèìè ñèñòåìàìè çà ðàõóíîê ñóìàðíîãî åôåêòó ³íã³áóâàííÿ òðüîõ ôåðìåíò³â. Ñï³â-
â³äíîøåííÿ ôåðìåíò³â â ìåìáðàí³ ï³äáèðàëè åêñïåðèìåíòàëüíî, ìàþ÷è íà ìåò³ äîñÿãíåííÿ 
íàéá³ëüøî¿ ÷óòëèâîñò³ á³îñåíñîðà ÿê äî ñóáñòðàòó (ñàõàðîçè), òàê ³ äî âàæêèõ ìåòàë³â. Â ðî-
áîò³ âñòàíîâëåíî îïòèìàëüíèé ÷àñ ³íêóáàö³¿ á³îñåíñîðà â ðîç÷èí³ òîêñèí³â äëÿ îòðèìàííÿ 
íåîáõ³äíî¿ ÷óòëèâîñò³, ÿêèé ñòàíîâèâ 30 õâèëèí. Îòðèìàíî êàë³áðóâàëüí³ êðèâ³ äëÿ âèçíà-
÷åííÿ ð³çíèõ ³îí³â âàæêèõ ìåòàë³â êîíäóêòîìåòðè÷íèì á³îñåíñîðîì òà ïåðåâ³ðåíî éîãî ñå-
ëåêòèâí³ñòü ùîäî ³íøèõ ãðóï òîêñèí³â. Ðîçðîáëåíèé á³îñåíñîð õàðàêòåðèçóºòüñÿ á³ëüøîþ 
÷óòëèâ³ñòþ òà ñåëåêòèâí³ñòþ äî ³îí³â Hg2+ òà Ag+ ó ïîð³âíÿíí³ ç â³äîìèìè íà äàíèé ìîìåíò 
á³îñåíñîðàìè äëÿ àíàë³çó âàæêèõ ìåòàë³â ³ ìîæå áóòè ðåêîìåíäîâàíèé ïðè åêñïðåñ-àíàë³ç³ 
ðåàëüíèõ çðàçê³â â åêîëîã³÷íîìó ìîí³òîðèíãó. 

Êëþ÷îâ³ ñëîâà: êîíäóêòîìåòðè÷íèé á³îñåíñîð, ³íã³á³òîðíèé àíàë³ç, ³íâåðòàçà, ìóòàðîòà-
çà, ãëþêîçîîêñèäàçà, âàæê³ ìåòàëè 

Abstract 

THREE-ENZYME CONDUCTOMETRIC BIOSENSOR FOR SELECTIVE DETERMINATION 
OF HEAVY METAL IONS 

O. O. Soldatkin, V. M. Peshkova, S. V. Dzyadevych, A. P. Soldatkin, A.V. El’skaya 

The data on development of highly sensitive and selective conductometric biosensor for determi-
nation of heavy metal ions are presented. A differential pair of gold planar thin-film interdigitated 
electrodes deposited on the ceramic substrate was used as a conductometric transducer. As a biose-
lective element, the three-enzyme system (invertase, mutarotase, glucose oxidase) immobilized on 
the transducer surface was more sensitive and selective to heavy metal ions as compared with other 
enzymatic systems due to summary inhibition effect of three enzymes. The enzymes ratio in mem-



brane was chosen experimentally taking into consideration obtaining maximal biosensor sensitivity 
both to the substrate (sucrose) and to heavy metal ions. The optimum time of the biosensor incuba-
tion in solution of toxic compounds, required to ensure necessary sensitivity was determined to be 
30 min. The calibration curves for determination of different heavy metal ions were obtained. The 
biosensor selectivity to other groups of toxins was studied too. The biosensor developed is charac-
terized in high sensitivity and selectivity to Hg2+ and Ag+ in comparison with known biosensors for 
heavy metal ions analysis. Therefore it can be recommended at express analysis of heavy metals in 
ecological monitoring. 

Keywords: conductometric biosensor, inhibitory analyses, invertase, mutarotase, glucose oxidase, 
heavy metals 
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ÊÎÍÄÓÊÒÎÌÅÒÐÈ×ÅÑÊÈÉ ÁÈÎÑÅÍÑÎÐ ÍÀ ÎÑÍÎÂÅ ÒÐÅÕÔÅÐÌÅÍÒÍÎÉ ÑÈÑÒÅÌÛ 
ÄËß ÑÅËÅÊÒÈÂÍÎÃÎ ÎÏÐÅÄÅËÅÍÈß ÈÎÍÎÂ ÒßÆÅËÛÕ ÌÅÒÀËÎÂ 

À. À. Ñîëäàòêèí, Â. Í. Ïåøêîâà, Ñ. Â. Äçÿäåâè÷, À. Ï. Ñîëäàòêèí, À. Â. Åëüñêàÿ 

Â ðàáîòå ïðåäñòàâëåíû äàííûå ïî ðàçðàáîòêå âûñîêî÷óâñòâèòåëüíîãî ñåëåêòèâíîãî êîí-
äóêòîìåòðè÷åñêîãî áèîñåíñîðà äëÿ îïðåäåëåíèÿ èîíîâ òÿæåëûõ ìåòàëëîâ. Êàê êîíäóêòî-
ìåòðè÷åñêèé ïðåîáðàçîâàòåëü èñïîëüçîâàëàñü äèôôåðåíöèàëüíàÿ ïàðà çîëîòûõ ïëàíàðíûõ 
ãðåáåí÷àòûõ ýëåêòðîäîâ, íàíåñåííûõ íà ñèòàëîâóþ ïîäëîæêó. Ðîëü áèîñåëåêòèâíîãî ýëå-
ìåíòà âûïîëíÿëà òðåõôåðìåíòíàÿ ñèñòåìà (èíâåðòàçà, ìóòàðîòàçà, ãëþêîçîîêñèäàçà), èì-
ìîáèëèçîâàííàÿ íà ïîâåðõíîñòü ïðåîáðàçîâàòåëÿ. Ýòà òðåõôåðìåíòíàÿ ñèñòåìà áûëà áî-
ëåå ÷óâñòâèòåëüíà è ñåëåêòèâíà ïî ñðàâíåíèþ ñ äðóãèìè ôåðìåíòíûìè ñèñòåìàìè çà ñ÷åò 
ñóììàðíîãî ýôôåêòà èíãèáèðîâàíèÿ òðåõ ôåðìåíòîâ. Ñîîòíîøåíèÿ ôåðìåíòîâ â ìåìáðàíå 
ïîäáèðàëè ýêñïåðèìåíòàëüíî, ïðèíèìàÿ âî âíèìàíèå äîñòèæåíèå íàèáîëüøåé ÷óâñòâè-
òåëüíîñòè áèîñåíñîðà êàê ê ñóáñòðàòó (ñàõàðîçå), òàê è ê èîíàì òÿæåëûõ ìåòàëëîâ. Â ðàáîòå 
óñòàíîâëåíî îïòèìàëüíîå âðåìÿ èíêóáàöèè áèîñåíñîðà â ðàñòâîðå òîêñèíîâ, êîòîðîå ñî-
ñòàâëÿëî 30 ìèíóò. Ïîëó÷åíû êàëèáðîâî÷íûå êðèâûå äëÿ îïðåäåëåíèÿ ðàçíûõ èîíîâ òÿæå-
ëûõ ìåòàëëîâ êîíäóêòîìåòðè÷åñêèì áèîñåíñîðîì. Òàêæå áûëà ïðîâåðåíà åãî ñåëåêòèâíîñòü 
îòíîñèòåëüíî äðóãèõ ãðóïï òîêñèíîâ. Ðàçðàáîòàííûé áèîñåíñîð õàðàêòåðèçîâàëñÿ âûñîêîé 
÷óâñòâèòåëüíîñòüþ è ñåëåêòèâíîñòüþ ê èîíàì Hg2+ è Ag+, ïî ñðàâíåíèþ ñ èçâåñòíûìè íà 
äàííûé ìîìåíò áèîñåíñîðàìè äëÿ àíàëèçà òÿæåëûõ ìåòàëëîâ. Ïîòîìó îí ìîæåò áûòü èñ-
ïîëüçîâàí â êà÷åñòâå ýêñïðåññ-ìåòîäà ïðè àíàëèçå ðåàëüíûõ îáðàçöîâ â ýêîëîãè÷åñêîì ìî-
íèòîðèíãå. 

Êëþ÷åâûå ñëîâà: êîíäóêòîìåòðè÷åñêèé áèîñåíñîð, èíãèáèòîðíûé àíàëèç, èíâåðòàçà, 
ìóòàðîòàçà, ãëþêîçîîêñèäàçà, òÿæåëûå ìåòàëëû 
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Ðîçðîáëåíî òîïîëîã³þ òðàíçèñòîðíèõ ÷èï³â íà îñíîâ³ äèôåðåíö³éíèõ ³îí-ñåëåêòèâíèõ 
ïîëüîâèõ òðàíçèñòîð³â (²ÑÏÒ) òà âèãîòîâëåíî ñåð³þ ðÍ-÷óòëèâèõ ñåíñîðíèõ åëåìåíò³â çà 
êðåìí³ºâîþ ³íòåãðàëüíîþ ð-êàíàëüíîþ ÌÎÍ-òåõíîëîã³ºþ. Ðîçðîáëåíî óí³ô³êîâàíó âèì³-
ðþâàëüíó êþâåòó äëÿ äèôåðåíö³éíî¿ ïàðè ²ÑÏÒ, ÿêà º áàçîâèì ìîäóëåì äëÿ ïîáóäîâè áà-
ãàòîêàíàëüíîãî ñåíñîðíîãî ìàñèâó. Ðîçãëÿíóòî îñíîâí³ òèïè åëåêòðîííèõ ²ÑÏÒ-ïåðåòâî-
ðþâà÷³â òà ïðîàíàë³çîâàíî ¿õ õàðàêòåðèñòèêè ùîäî á³îñåíñîðíèõ çàñòîñóâàíü. Íà îñíîâ³ 
ðÍ-²ÑÏÒ-åëåìåíò³â òà íèçêè ³ììîá³ë³çîâàíèõ á³îñåëåêòèâíèõ ôåðìåíòíèõ øàð³â ðîçðîá-
ëåíî åêñïåðèìåíòàëüí³ çðàçêè á³îñåíñîð³â äëÿ âèì³ðþâàííÿ òîêñè÷íèõ ðå÷îâèí ó ðîç÷èíàõ. 
Îòðèìàíî êàë³áðóâàëüí³ êðèâ³ äëÿ âèçíà÷åííÿ êîíöåíòðàö³é îðãàíîôîñôîðíèõ ³ êàðáàìàò-
íèõ ïåñòèöèä³â òà ãë³êîàëêàëî¿ä³â. 
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ë³çîâàí³ ôåðìåíòè, îðãàíîôîñôîðí³ òà êàðáàìàòí³ ïåñòèöèäè, ãë³êîàëêàëî¿äè 

Abstract 

SENSOR ARRAYS BASED ON THE DIFFERENTIAL ISFET ELEMENTS FOR MONITORING 
OF TOXIC SUBSTANCES OF NATURAL AND ARTIFICIAL ORIGIN 

A. L. Kukla, A. S. Pavluchenko, Yu. V. Goltvjanskyi, A. A. Soldatkin, V. M. Arkhypova, 
S. V. Dzyadevych, A. P. Soldatkin. 

Transistor chip topology based on the differential ion-sensitive field effect transistors (ISFET) 
has been developed and a series of pH-sensitive sensor elements by silicon integral p-channel MOS-
technology have been manufactured. Universal measuring cell for differential ISFET pair have been 
developed, the last can serve as the base module for multichannel sensor array creation. The ba-
sic types of electronic ISFET-transducers were considered and their characteristics with respect to 
biosensor application were analyzed. Experimental samples of biosensors based on the pH-ISFET 
elements and number of immobilized bioselective enzyme membranes for determination of toxic 



substances in solutions have been created. Calibration curves for determination of organophospho-
rus and carbamate pesticides as well as glycoalkaloids concentration have been obtained. 

Keywords: ion-sensitive field effect transistor, differential ISFET pair, immobilized ferments, or-
ganophosphorus and carbamate pesticides, glycoalcaloids 
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Ðàçðàáîòàíà òîïîëîãèÿ òðàíçèñòîðíûõ ÷èïîâ íà îñíîâå äèôôåðåíöèàëüíûõ èîíîñå-
ëåêòèâíûõ ïîëåâûõ òðàíçèñòîðîâ (ÈÑÏÒ) è èçãîòîâëåíî ñåðèþ ðÍ-÷óâñòâèòåëüíûõ ñåí-
ñîðíûõ ýëåìåíòîâ ñ ïîìîùüþ êðåìíèåâîé èíòåãðàëüíîé ð-êàíàëüíîé ÌÎÏ- òåõíîëîãèè. 
Ðàçðàáîòàíà óíèôèöèðîâàííàÿ èçìåðèòåëüíàÿ êþâåòà äëÿ äèôôåðåíöèàëüíîé ïàðû ÈÑÏÒ, 
ÿâëÿþùàÿñÿ áàçîâûì ìîäóëåì äëÿ ïîñòðîåíèÿ ìíîãîêàíàëüíîãî ñåíñîðíîãî ìàññèâà. Ðàñ-
ñìîòðåíû îñíîâíûå òèïû ýëåêòðîííûõ ÈÑÏÒ-ïðåîáðàçîâàòåëåé è ïðîàíàëèçèðîâàíû èõ 
õàðàêòåðèñòèêè äëÿ áèîñåíñîðíûõ ïðèìåíåíèé. Íà îñíîâå ðÍ-ÈÑÏÒ-ýëåìåíòîâ è ðÿäà 
èììîáèëèçîâàííûõ áèîñåëåêòèâíûõ ôåðìåíòíûõ ñëîåâ ðàçðàáîòàíû ýêñïåðèìåíòàëüíûå 
îáðàçöû áèîñåíñîðîâ äëÿ èçìåðåíèÿ òîêñè÷åñêèõ âåùåñòâ â ðàñòâîðàõ. Ïîëó÷åíû êàëèáðî-
âî÷íûå êðèâûå äëÿ îïðåäåëåíèÿ êîíöåíòðàöèè îðãàíîôîñôîðíûõ è êàðáàìàòíûõ ïåñòèöè-
äîâ è ãëèêîàëêàëîèäîâ. 
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Äîñë³äæåíî òåõíîëîã³÷í³ ðåæèìè îòðèìàííÿ ÿê³ñíèõ ïë³âîê CdO ³ ZnO ìåòîäîì ï³ðîë³çó 
àöåòàò³â êàäì³þ ³ öèíêó. Óñòàíîâëåíî, ùî åëåêòðîïðîâ³äí³ñòü îòðèìàíèõ ïë³âîê çàëåæèòü 
â³ä ðåæèì³â îñàäæåííÿ, òåðìîîáðîáêè òà â³ä òèïó ââåäåíèõ ó ðîç÷èí äîì³øîê ³ ñïåö³àëüíèõ 
äîáàâîê. Ïîêàçàíî, ùî îòðèìàí³ ïë³âêè âîëîä³þòü íèçüêèì ïèòîìèì îïîðîì ³ âèñîêèìè 
îïòè÷íèìè âëàñòèâîñòÿìè, ùî äîçâîëÿº âèêîðèñòîâóâàòè ¿õ â ÿêîñò³ ïðîçîðèõ åëåêòðîä³â 
ôîòîïåðåòâîðþâà÷³â ó âèäèì³é îáëàñò³ ñïåêòðà åëåêòðîìàãí³òíîãî âèïðîì³íþâàííÿ. 
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Abstract 

RECEIVING OF TRANSPARENT CONDUCTIVE FILMS OF CdO AND ZnO 
BY CADMIUM AND ZINC ACETATES 

P. M. Gorley, V. M. Frasunyak, I. G. Orletsky, V. S. Boiko 

The authors performed technological investigations to obtain high-quality CdO and ZnO films 
using pyrolysis of cadmium and zinc acetates. It was found that conductivity of the resulting films 
can be controlled by deposition technique, thermal treatment, and introduction of additional ele-
ments into the solution. All the films featured low specific resistivity and good optical properties, 
making them a promising material to be used as transparent electrodes for photovoltaic devices op-
erating under visible light. 

Keywords: pyrolysis, specific resistance, substrate, molar percentage 
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Èññëåäîâàíû òåõíîëîãè÷åñêèå ðåæèìû ïîëó÷åíèÿ êà÷åñòâåííûõ ïëåíîê CdO è ZnO ìå-
òîäîì ïèðîëèçà àöåòàòîâ êàäìèÿ è öèíêà. Îïðåäåëåíî, ÷òî ýëåêòðîïðîâîäèìîñòü ïîëó÷åí-
íûõ ïëåíîê çàâèñèò îò ðåæèìîâ îñàæäåíèÿ, òåðìîîáðàáîòêè è îò òèïà ââåäåííûõ â ðàñ-
òâîð ïðèìåñåé è ñïåöèàëüíûõ äîáàâîê. Ïîêàçàíî, ÷òî ïîëó÷åííûå ïëåíêè âëàäåþò íèçêèì 
óäåëüíûì ñîïðîòèâëåíèåì è âûñîêèìè îïòè÷åñêèìè ñâîéñòâàìè, ÷òî ïîçâîëÿåò èñïîëüçî-
âàòü èõ â êà÷åñòâå ïðîçðà÷íûõ ýëåêòðîäîâ ôîòîïðåîáðàçîâàòåëåé â âèäèìîé îáëàñòè ñïåêò-
ðà ýëåêòðîìàãíèòíîãî èçëó÷åíèÿ. 

Êëþ÷åâûå ñëîâà: ïèðîëèç, óäåëüíîå ñîïðîòèâëåíèå, ïîäëîæêà, ìîëÿðíûé ñîñòàâ 
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Abstract 

SENSING THE CORRELATION BETWEEN ATMOSPHERE TELECONNECTION PATTERNS 
AND SEA ICE EXTENT: MICROSYSTEM TECHNOLOGY “GEOMATH” 

A. V. Glushkov, V. N. Khokhlov, N. S. Loboda, N. G. Serbov, Yu. Ya. Bunyakova, A. A. Svinarenko 

It is developed a microsystem technology of the data processing and sensing the correlation be-
tween atmosphere teleconnection patterns and sea ice extent. It is based on using the satellite and 
other observation data and PC complex of the wavelet-analysis program “GeoMath”. 

Keywords: microsystem technology “GeoMath”, atmosphere teleconnection patterns, sea ice 
extent. 
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Abstract

ELECTRONIC DESIGN OF CHARGE SENSITIVE AMPLIFIERS 

A. G. Shvets, I. M. Rarenko 

Possible ways of electronic design of charge sensitive amplifiers are presented in the paper. De-
signed amplifiers with semiconductor sensors determine low limit of energy sensitivity at studying of 
ionized radiation. 

Key words: sensors, ionized radiation, amplifier, noise, capacity, impulse 
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íîãî ïîë³ìåðó äëÿ äîâ³ëüíî¿ ñòåõ³îìåòð³¿. Ó êâàç³ð³âíîâàæíîìó íàáëèæåí³ âèâåäåíî àíàë³òè÷í³ 
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ðîñòó ³ ñïàäó º ÿê³ñíî ð³çíèì. Çíàéäåíî êîíñòàíòè ð³âíîâàãè ðåàêö³é ì³æ àíàë³òîì ³ ñåíñîðîì ³ 
çàïðîïîíîâàíî ïðîöåäóðó, ÿêà äîçâîëÿº îö³íþâàòè ñòåõ³îìåòð³þ äîñë³äæóâàíî¿ ñèñòåìè. 
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Abstract 

METHOD FOR DETERMINATION OF CHARACTERISTICS OF SENSORS BASED 
ON ELECTROCONDUCTING POLYMERS 

A. S. USENKO 

We develop a model of interaction of an analyte with a chemoresistive sensor based on an electro-
conducting polymer for an arbitrary stoichiometry. In the quasiequilibrium approximation, we derive 
analytic relations for the current through the sensor and investigate in detail the specific features of 
its behavior. We establish that the way of analyte inflow to a region containing the sensor with analyte 
has an essential effect on the current kinetics. It is revealed that the influence of stoichiometry on 
the evolution of the current in the initial stages of its increase and decrease is qualitatively different. 
We determine the equilibrium constants of reactions between an analyte and a sensor and propose a 
procedure for the estimation of the stoichiometry of the system under study. 

Keywords: analyte, chemoresistive sensor, electroconducting polymer, reaction rate constants, 
kinetics 
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Ó ñòàòò³ ïðåäñòàâëåíî ðåçóëüòàòè äîñë³äæåííÿ ëþì³íåñö³éíèõ âëàñòèâîñòåé òîíêèõ ïë³-
âîê ïîòð³éíèõ ñïîëóê GaNAs, îòðèìàíèõ øëÿõîì í³òðèäèçàö³¿ ïîðóâàòèõ ï³äêëàäîê GaAs. 
Âèçíà÷åíî ìîæëèâ³ñòü êåðóâàííÿ êîíöåíòðàö³ºþ ìèø’ÿêó ³ àçîòó ó ñïîëóö³ GaNAs çàâäÿêè 
îïòèì³çàö³¿ ïàðàìåòð³â â³äïàëó ó àòîìàðíîìó àçîò³. Îòðèìàí³ ðåçóëüòàòè º ö³êàâèìè â àñïå-
êò³ âèêîðèñòàííÿ ï³äêëàäêè GaAs êðèñòàëîãðàô³÷íî¿ îð³ºíòàö³¿ (111) äëÿ ôîðìóâàííÿ êóá³-
÷íî¿ ìîäèô³êàö³¿ GaN. Ïåðåâàæíà á³ëüø³ñòü ðîá³ò, ïðèñâÿ÷åíèõ îòðèìàííþ êóá³÷íîãî GaN 
´ðóíòóâàëàñü íà âèêîðèñòàíí³ ï³äêëàäîê GaAs(001). 

Ïîêàçàíî ìîæëèâ³ñòü çì³íè åíåðãåòè÷íîãî ïîëîæåííÿ ãðàíè÷íî¿ ëþì³íåñöåíö³¿ ñïîëóêè 
GaN

x
As

1-x
 â³ä 2.63 åÂ äî 2.44 åÂ ïðè çì³í³ âåëè÷èíè êîíöåíòðàö³¿ ìèø’ÿêó â³ä 1 äî 10%. 

Âèçíà÷åíî çàëåæí³ñòü òèïó êðèñòàë³÷íî¿ ´ðàòêè ïë³âîê GaN â³ä ñòóïåí³ ïîðóâàòîñò³ ï³ä-
êëàäêè por-GaAs/GaAs(111). Ïîêàçàíî, ùî âèêîðèñòàííÿ ï³äêëàäîê GaAs ³ç âåëè÷èíîþ ïî-
ðóâàòîñò³ 30% ñïðèÿº îòðèìàííÿ ïë³âîê GaN êóá³÷íî¿ ìîäèô³êàö³¿. Íàÿâí³ñòü ó ñïåêòðàõ 
ÔË ï³êó ïðè 3.42 åÂ ïîâ’ÿçóºòüñÿ ³ç ïðèñóòí³ñòþ êðèñòàë³ò³â ãåêñàãîíàëüíî¿ ìîäèô³êàö³¿ 
GaN ó ìàòðèö³ êóá³÷íîãî GaN. 
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Abstract 

PROPERTIES OF GaNAs AND GaN, OBTAINED BY NITRIDATION OF POROUS GaAs SUBSTRATE 

A. S. Revenko 

Result of photoluminescence investigation of thin films of GaNAs compound, obtained by nitri-
dation of porous GaAs substrate are presented in the article. It has been found possible to control of 
arsenic and nitrogen concentration in GaNAs by optimizing the condition of annealing in atomic 
nitrogen. Cubic GaN film were obtained on por-GaAs/GaAs(111) substrate, that extends possibility 
of growth GaN cubic on GaAs substrate. 

Effect of changing of the energy of the band-edge luminescence of GaNAs from 2.63 to 2.44 eV 
with increasing arsenic concentration from 1 to 10% are discussed. 

The dependences of lattice type of GaN films on porosity of por-GaAs/GaAS(111) are reveals. 
It has been determined, that using porous GaAs substrate with porosity of 30% favours formation of 
cubic GaN. Photoluminescence peak at 3.42 eV (at 77 K) is attributed to polycrystalline hexagonal 
inclusion in cubic GaN. 

Keywords: cubic GaN films, GaNAs, porous GaAs, nitridation 
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ÏÎÐÈÑÒÈÕ ÏÎÄËÎÆÅÊ GaAs. 

À. Ñ. Ðåâåíêî 

Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ëþìèíåñöåíòíûõ ñâîéñòâ òîíêèõ ïëå-
íîê òðîéíîãî ñîåäèíåíèÿ GaNAs, ïîëó÷åííîãî ìåòîäîì íèòðèäèçàöèè ïîðèñòûõ ïîäëîæåê 
GaAs. Ïîêàçàíà âîçìîæíîñòü óïðàâëåíèÿ êîíöåíòðàöèåé ìûøüÿêà è àçîòà â ñîåäèíåíèè 
GaNAs çà ñ÷åò îïòèìèçàöèè ïàðàìåòðîâ îòæèãà â àòîìàðíîì àçîòå. Ïîëó÷åííûå ðåçóëüòà-
òû èíòåðåñíû â àñïåêòå èñïîëüçîâàíèÿ ïîäëîæêè GaAs êðèñòàëëîãðàôè÷åñêîé îðèåíòàöèè 
(111) äëÿ ôîðìèðîâàíèÿ êóáè÷åñêîé ìîäèôèêàöèè GaN, â òî âðåìÿ êàê áîëüøèíñòâî ðà-
áîò íà ñåãîäíÿøíèé äåíü, ïîñâÿùåííûõ ïîëó÷åíèþ êóáè÷åñêîãî GaN îñíîâûâàëèñü íà èñ-
ïîëüçîâàíèè ïîäëîæåê GaAs(001) 

Ïîêàçàíà âîçìîæíîñòü èçìåíåíèÿ ýíåðãåòè÷åñêîãî ïîëîæåíèÿ êðàåâîé ëþìèíåñöåíöèè 
ñîåäèíåíèÿ GaN

x
As

1-x
 îò 2.63 ýÂ äî 2.44 ýÂ ïðè èçìåíåíèè âåëè÷èíû êîíöåíòðàöèè ìûøü-

ÿêà äî 10%. 
Îïðåäåëåíà çàâèñèìîñòü òèïà êðèñòàëëè÷åñêîé ðåøåòêè ïëåíîê GaN îò ñòåïåíè ïîðèñ-

òîñòè ïîäëîæåê por-GaAs/GaAs(111). Ïîêàçàíî, ÷òî èñïîëüçîâàíèå ïîäëîæåê GaAs ñ âå-
ëè÷èíîé ïîðèñòîñòè 30% ñïîñîáñòâóåò ïîëó÷åíèþ ïëåíîê GaN êóáè÷åñêîé ìîäèôèêàöèè. 
Íàëè÷èå â ñïåêòðàõ ÔË ïèêà ïðè 3.42 ýÂ îáúÿñíÿåòñÿ ïðèñóòñòâèåì êðèñòàëëèòîâ ãåêñàãî-
íàëüíîé ìîäèôèêàöèè GaN â ìàòðèöå êóáè÷åñêîãî GaN. 

Êëþ÷åâûå ñëîâà: êóáè÷åñêèé GaN, GaNAs, ïîðèñòûé GaAs, íèòðèäèçàöèÿ 
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Spectroscopic Sensor System for Quality Assurance 
of the Tube-To-Tubesheet Welding Process in Nuclear 
Steam Generators 
Cobo, A. Mirapeix, J. Linares, F. Piney, J.A. Solana, 
D. Lopez-Higuera, J.M. 

On page(s): 1219-1224 

Abstract 
In a previous paper a new technique was proposed to al-
low real-time, online operation for arc-welding quality 
assurance based on plasma spectroscopy. In this paper, 
the proposed system has been used to determine the 
appearance of weld defects in the arc-welding nuclear 
steam generator tube-to-tubesheet process. The sys-
tem was implemented in the facilities of Equipos Nu-
cleares S.A. (ENSA), where several welding tests were 
performed on weld test coupons. Results will show the 
feasibility of the proposed system to be used in a real in-
dustrial scenario, presenting successful examples of weld 
defect detections. 

A Mixed-Voltage Sensor Readout Circuit With On-Chip 
Calibration and Built-In Self-Test 
Mason, A. Chavan, A.V. Wise, K.D. 

On page(s): 1225-1232 

Abstract 
This paper reports a mixed-voltage mixed-signal chip for 
interfacing multiple capacitive transducers to embedded 
processors in integrated microsystems. A programmable 
switched-capacitor readout circuit accommodates ca-
pacitive sensors from 16 fF to 40 pF and allows self-test 
and online calibration. The 20 mm2 chip has a sensitivity 
of 1.25 mV/fF and is realized in a 1 μm n-well BiCMOS 
2 P/2 M process that permits high-voltage operation, 
large-value resistors, and nonvolatile on-chip memory. 
An on-chip charge pump generates voltages up to 30 V 
that permits transducer electrostatic self-test. In normal 
operation mode, the chip provides a fast sensor readout 
consuming only 90 nj of energy, making it suitable for 
portable applications. 

Calculation of the Response of Field-Effect Transistors 
to Charged Biological Molecules 
Landheer, D. McKinnon, W.R. Aers, G. Weihong 
Jiang Deen, M.J. Shinwari, M.W. 

On page(s): 1233-1242 

Abstract 
Robust approximations are presented that allow for 
the simple calculation of the total charge and poten-
tial drop psi

0
 across the region of electrolyte containing 

charged biological macromolecules that are attached to 
the gate area of a field-effect transistor (FET). The at-
tached macromolecules are modeled as an ion-perme-
able membrane in contact with the insulator surface, ex-
changing protons with the electrolyte as described by the 
site-binding model. The approximations are based on a 
new screening length involving the Donnan potential in 
the membrane and are validated by comparison to the 
results obtained by numerical solution of the one-di-
mensional Poisson-Boltzmann equation in the electro-
lyte and membrane. For gates covered with amphoteric 
materials such as SiO

2
, the high surface charge density 

σ
0
 due to proton exchange at values of pH far from the 

point-of-zero charge is a nonlinear function of ψ
0
, but ψ

0
 

and σ
0
 are still linear functions of the semiconductor sur-

face potential between the source and drain. Nonlinear 
expressions for the amphoteric site charge at the contacts 
can thus be applied effectively with the new approxima-
tions to calculate the current-voltage characteristics of 
the FETs using the strong inversion and charge-sheet 
models. 

New Thin-Film Multijunction Thermal Converter Design 
for Improved High-Frequency Performance 
Fujiki, H. 

On page(s): 1243-1247 

Abstract 
New thin-film planar multifunction thermal converters 
(PMJTC) were developed to improve the high-frequency 
ac-dc transfer differences. The heater resistor and ther-
mocouples of these PMJTCs were produced on different 
substrates: an AIN chip for the heaters and polyimide film 
for the thermocouples, using simple fabrication proc-
esses. The thermocouples were moved from the conven-
tional high-potential heater position, and placed close to 
the ground electrode of the input circuit. This new con-
figuration upgrades the performance of ac-dc transfer 
differences above 10 kHz by improving both the electro-
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magnetic coupling between the heater and thermocou-
ples and the output resistance of thermocouples. Using a 
high thermal conductivity AIN substrate, through which 
heat is conducted from the heater to the hot junctions of 
the thermocouples, almost the same sensitivity as that of 
PMJTCs on silicon is obtained. 

A Neuromorphic Chip That Imitates the ON Brisk 
Transient Ganglion Cell Set in the Retinas of Rabbits 
Li-Ju Lin Chung-Yu Wu Roska, B. Werblin, F. Balya, 
D. Roska, T. 

On page(s): 1248-1261 

Abstract 
In this paper, a new CMOS design methodology is pro-
posed to implement CMOS neuromorphic chips which 
imitate the ON brisk transient ganglion cell (GC) set of 
rabbits’ retinas. The measurement results on the fabri-
cated CMOS neuromorphic chip are consistent with 
the biological measurement results. Thus, the biological 
functions of the chip have been successfully verified. It 
can be used to understand more biological behaviors and 
visual language of retinas under different input optical 
images which have not yet been tested in biological ex-
periments. Based on the results, the full GC sets of retina 
can be designed. Thus, many potential applications of 
retinal chips on motion sensors, computer vision, retinal 
prosthesis, and biomedical devices are feasible. 

A Plastic Optical Fiber Microbend Sensor Used as a 
Low-Cost Anti-Squeeze Detector 
Linec, M. Donlagic, D. 

On page(s): 1262-1267 

Abstract 
This paper presents a low-cost fiber optic anti-squeeze 
sensor, suitable for use in high-volume cost driven appli-
cations. The sensor, used as a car window anti-squeeze 
detector, complies with EC 2000/4/EC and U.S. Federal 
Motor Vehicle Safety Standard No. 118. The proposed 
design relies on microbend, loss induced in plastic optical 
fiber (POF). The sensor assembly employs only low-cost 
optoelectronic components readily in use by automo-
tive and consumer markets. The lifetime tests have been 
performed on prototype sensors. The results show that 
the proposed design can easily reach and exceed 100 000 
operational cycles even though it relies on flexible and 
all-polymer design. The proposed sensor design can be 
easily extended to other nonautomotive applications, 
such as protection devices in automatic door openers. 

A Proton Pumping Gate Field-Effect Transistor for a 
Hydrogen Gas Sensor 
Tsukada, K. Yamaguchi, T. Kiwa, T. 

On page(s): 1268-1269 

Abstract 
A proton pumping field-effect transistor (FET), consist-
ing of a triple layer gate structure of a Pd/proton con-
ducting polymer/Pt, has been developed. The hydrogen 
sensitivity was controlled by the bias change between Pt 
and Pd. Furthermore, two kinds of methods for the read-
out of DC and AC modulation can be achieved. Accord-
ing to the decrement of the bias frequency, the modu-
lated output was increased. This characteristic realizes a 
gas sensor with a self-check function. 

Low-Noise and High-Detectivity GaN-Based UV 
Photodiode With a Semi-Insulating Mg-Doped GaN Cap 
Layer 
Chang, P.C. Yu, C.L. Chang, S.J. Lin, Y.C. Liu, 
C.H. Wu, S.L. 

On page(s): 1270-1273 

Abstract 
GaN-based ultraviolet photodiodes with a semi-insulat-
ing Mg-doped GaN cap layer were fabricated and char-
acterized. Dark leakage current of the aforementioned 
photodiodes was much smaller than that of the conven-
tional ones without the Mg-doped GaN cap layer due to 
a thicker and higher potential barrier and less amounts 
of interface states after inserting the Mg-doped GaN cap 
layer. The ultraviolet to visible rejection ratio is 3.44×103 
by inserting a semi-insulating Mg-doped GaN cap layer 
with a -IV applied bias. In this study, we also discuss the 
noise characteristics. It was found that minimum noise 
equivalent power and maximum detectivity of our pho-
todiode were 1.2×10-12 W and 9.34×1011 cmHz0.5 W-1, re-
spectively. 

Amorphous Silicon Sensors for Single and Multicolor 
Detection of Biomolecules 
Caputo, D. de Cesare, G. Nascetti, A. Negri, 
R. Scipinotti, R. 

On page(s): 1274-1280 

Abstract 
In this paper, we report on a system for single and multi-
color detection of biomolecules based on amorphous sil-
icon photosensors. The system promises to be compact, 
portable, and low cost. It allows the quantitative detec-
tion without using optics for focusing both the excitation 
and the emitted radiation. The revealed biomolecules 
can be chemi- or naturally luminescent or can be labeled 
with fluorochromes. Here, we focus on the detection of 
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DNA molecules labeled with a single or with two fluoro-
chromes by using a p-i-n and a p-i-n-i-p amorphous sili-
con stacked structure, respectively. The device design has 
been optimized in order to maximize the signal-to-noise 
ratio and to match the sensor spectral response with the 
emission spectra of the fluorochromes. This optimiza-
tion process has been carried out by means of a numeri-
cal device simulator, which takes into account the op-
tical and electrical properties of the amorphous silicon. 
Detection limit in the order of a few nmol/l have been 
achieved for both the single and the two-color photosen-
sors. Comparison with commercial measurement equip-
ment shows the suitability of our system for practical ap-
plications. 

Gramicidin Ion Channel-Based Biosensors: 
Construction, Stochastic Dynamical Models, and 
Statistical Detection Algorithms 
Krishnamurthy, V. Kai Yiu Luk Cornell, B. Prashar, 
J. di Maio, I.L. Islam, H. Battle, A.R. Valenzuela, 
S.M. Martin, D.K. 

On page(s): 1281-1288 

Abstract 
This paper deals with the experimental construction, 
stochastic modeling, and statistical signal processing of 
a novel, artificially constructed biosensor comprised of 
biological ion channels. Such nanoscale biosensors have 
been built by incorporating dimeric gramicidin A (bis-gA) 
ion channels into bilayer membranes of giant unilamellar 
liposomes, and then excising small patches of the mem-
brane loaded with ion channels. We present a stochastic 
model for the response of the biosensor and present sta-
tistical model validation tests to verify the adequacy of 
the model. We show that in the presence of specific target 
molecules, the statistics of the gating mechanisms of the 
gA channels are altered. By capturing the change in real 
time, we devise a maximum-likelihood detector to detect 
the presence of target molecules. To test the sensitivity 
of this model, we conducted patch-clamp experiments 
with two compounds known to inhibit conduction of the 
gA channels. We found experimentally that the real-time 
detection algorithm was able to accurately identify the 
addition of the compounds even when the alterations in 
the patch-clamp recordings were very small. This algo-
rithm provides the sensitive detection system for ongoing 
development of lipid-based nanosensors. 

Low-Noise and High-Detectivity GaN UV Photodiodes 
With a Low-Temperature AlN Cap Layer 
Chang, P.C. Yu, C.L. Chang, S.J. Lin, Y.C. Wu, S.L. 

On page(s): 1289-1292 

Abstract 
Here, we present the characteristics of a novel GaN- 
based ultraviolet (UV) photodiode (PD) with a low-tem-
perature (LT) AIN cap layer. The dark leakage current for 
the PD with the LT-AIN cap layer was shown to be about 
four orders of magnitude smaller than that for the con-
ventional PDs. It was found that we could achieve larger 
UV to visible rejection ratio by inserting an LT-AIN cap 
layer. It was also found that we could improve minimum 
noise equivalent power and maximum normalized detec-
tivity of the PD by inserting an LT-AIN cap layer. 

Noise Limitations of the Applications of Miniature 
Thermal Resistors 
Szentpali, B. 

On page(s): 1293-1299 

Abstract 
The limitations of the performance of thermal resistors due 
to the electronic noises are investigated. Two applications 
of the thermistors are considered: the thermometer and the 
bolometer. The speed of the response of the probe is kept 
in mind in the calculation of the noise bandwidth. The ef-
fects of three different types of noises having white, 1/f, 
and Lorentzian frequency spectra are treated. The noise 
equivalent instabilities of the measured temperature are 
calculated and also converted to fluctuations of the power 
in bolometers. The detectable minimum of short energy 
pulses is also investigated. The numeric examples show 
that in the case of platinum resistors the main limitation of 
the accuracy is the thermal noise, while in semiconductor 
thermistors the excess noises can have significance. 

Sensitivity Tunable Inductive Fluid Conductivity Sensor 
Based on RF Phase Detection 
Natarajan, S.P. Weller, T.M. Fries, D.P. 

On page(s): 1300-1301 

Abstract 
New results are presented for a sensitivity-tunable, in-
ductive fluid conductivity sensor based on RF phase 
detection. An electronically controlled RF phase shifter 
allows the sensor to function in a wide range of conduc-
tivities from 2-70 mS/cm and helps tune the sensitivity 
of the response in a selected conductivity range. The 
noncontact nature of the sensor makes it suitable for cor-
rosive fluids. Furthermore, the small size of the sensing 
element (1 inch. Sq×6 mm thick) makes it suitable for 
compact in-line and hand held monitoring systems. 
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Vehicle Localization Using Sensors Data Fusion Via 
Integration of Covariance Intersection and Interval 
Analysis 
Lazarus, S.B. Ashokaraj, I. Tsourdos, A. Zbikowski, 
R. Silson, P.M.G. Aouf, N. White, B.A. 

On page(s): 1302-1314 

Abstract 
Achieving an innovative integrated sensor fusion archi-
tecture with a robust vehicle navigation and localization 
using an extended Kalman filter, interval analysis and co-
variance intersection that can overcome the uncertainty 
in the system model and sensor noise statistics. There are 
various approaches to the problem, but here the focus is 
on an approach which can guaranteed performance of 
sensor-based navigation. The guaranteed performance 
is quantified by explicit bounds of position estimate of 
a ground vehicle. Ground vehicles generally carry dead 
reckoning sensors such as wheel encoders and inertial 
sensors, to measure acceleration and angle rate, while 
obstacle detection and mapmaking is done with time-of-
flight ultrasonic sensors. Most of these sensors give over-
lapping or complementary information and sometimes 
are redundant as well, which offers scope for exploiting 
data fusion. The purpose here is to achieve data fusion 
for ground vehicles with low-cost sensors by forming an 
intelligent sensor system. This is accomplished by com-
bining the sensors’ measurements and processing these 
measurements with data fusion algorithms. The algo-
rithms are complementary in the sense that they com-
pensate for each other’s limitations, so that the resulting 
performance of the sensor system is better than its indi-
vidual components. 

A Microfluidic Device to Acquire Gaseous Samples Via 
Surface Tension Held Gas-Liquid Interface 
Sridharamurthy, S.S. Hongrui Jiang 

On page(s): 1315-1316 

Abstract 
We present a relatively simple and effective method for ac-
quiring gaseous samples into microfluidic channels. Hy-
drophobic polymers are photopatterned on hydrophilic 
substrates. Due to surface tension, aqueous liquid is con-
fined by the hydrophobic polymers, but not completely 
blocked by a physical wall, thus allowing an interface for 
gas-liquid interaction. Here, the mechanism is demon-
strated by using hydrophobic (poly)iso-bornyl acrylate 
polymer patterns on hydrophilic glass substrates, and 
through a Nessler’s reagent-ammonia reaction that ex-
hibits changes in color and electrical resistance. 

A Low-Complexity Circuit for On-Sensor Concurrent 
A/D Conversion and Compression 
Leon-Salas, W.D. Balkr, S. Sayood, K. Schemm, 
N. Hoffman, M.W. 

On page(s): 1317-1325 

Abstract 
A low-complexity circuit for on-sensor compression is 
presented. The proposed circuit achieves complexity 
savings by combining a single-slope analog-to-digital 
converter with a Golomb-Rice entropy encoder and by 
implementing a low-complexity adaptation rule. The 
adaptation rule monitors the output codewords and 
minimizes their length by incrementing or decrement-
ing the value of the Golomb-Rice coding parameter k. 
Its hardware implementation is one order of magnitude 
lower than existing adaptive algorithms. The compres-
sion circuit has been fabricated using a 0.35 μM CMOS 
technology and occupies an area of 0.0918 mm2. Test 
measurements confirm the validity of the design. 

A Resonant Micromachined Magnetic Field Sensor 
Bahreyni, B. Shafai, C. 

On page(s): 1326-1334 

Abstract 
The design, modeling, and simulation of a novel mi-
cromachined magnetic field sensor are discussed. The 
sensor uses an electrostatic resonator whose fundamen-
tal resonant frequency is modified by a Lorentz force 
generated from the interaction of the sensor structure 
and the present magnetic field. The sensor was fabricated 
in a standard bulk micromachining process without the 
need for any additional processing steps. Since the sen-
sor does not employ any magnetic materials, it does not 
exhibit hysteresis. A comprehensive model of the sensor 
behavior is derived which encompasses the interactions 
of the involved physical domains. Validity of the mod-
eling results was verified by finite-element simulations, 
and later, through experiments. The sensitivities of the 
fabricated sensors are in the range of 48-87 Hz/T, de-
pending on sensor structure and dimensions. The design 
of the sensor allows for its fabrication in many standard 
microelectromechanical system processes and is com-
patible with CMOS processes. The theoretical minimum 
detectable signal with current devices is on the order of 
217 nT. Methods to improve the sensitivity of the current 
sensors are suggested. A linear response to a wide range 
of magnetic fields makes this design suitable for applica-
tions where large fields need to be measured with high 
resolution. 
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High-Sensitivity Temperature Measurement With 
Miniaturized InSb Mid-IR Sensor 
Camargo, E.G. Ueno, K. Morishita, T. Sato, M. Endo, 
H. Kurihara, M. Ishibashi, K. Kuze, N. 

On page(s): 1335-1339 

Abstract 
This paper reports the development and evaluation of an 
InSb photovoltaic infrared sensor (InSb PVS) operat-
ing at room temperature. The InSb PVS consists of 700 
InSb p+ — p- — n+ photodiodes connected in series, on 
a semi-insulating GaAs (100) substrate. An Al

0.17
rIn

0.83
Sb 

barrier layer between p+ and p- layers was used to reduce 
diffusion of photo-excited electrons. Cutoff wavelength 
was 6.8 μm and output signal was almost linear with ir-
radiance up to 0.6 mW/cm2. Sensitivity of 67 μV/K and 
noise equivalent temperature difference of 2.2 mK/Hz1/2 
was obtained at room temperature, which shows the sen-
sor to be a suitable for noncontact thermometry. 

A Novel Planar-Type Biosensor for Noninvasive Meat 
Inspection 
Mukhopadhyay, S.C. Gooneratne, C.P. 

On page(s): 1340-1346 

Abstract 
A novel biosensor for inspection of meat in a noninva-
sive and nondestructive way has been fabricated and de-
veloped. The sensor has the planar interdigital structure 
and the consecutive fingers are connected to positive and 
negative electrodes, respectively. A novel sensor has been 
fabricated which provides improved results. The experi-
mental results show the sensors have a great potential 
to estimate the fat content of meat in a noninvasive and 
nondestructive way. 

Detection of Moisture and Methanol Gas Using a Single 
Electrospun Tin Oxide Nanofiber 
Wang, Y. Ramos, I. Santiago-Aviles, J.J. 

On page(s): 1347-1348 

Abstract 
This letter reports the fabrication of a gas sensor based 
on a single tin oxide nanofiber made from dimethyldi-
neodecanoate tin using electrospinning and metallor-
ganics decomposition techniques. The fabricated sensor 
has been used to detect moisture and methanol gas. It 
showed high sensitivity to both gases and the response 
times of the complete testing system are in the range of 
108-150 s for moisture, and 10-38 s for methanol gas, 
respectively. 

Gas Sensing Interactions at Hydrogenated Diamond 
Surfaces 
Helwig, A. Muller, G. Weidemann, O. Hartl, 
A. Garrido, J.A. Eickhoff, M. 

On page(s): 1349-1353 

Abstract 
Hydrogenated diamond (HD) samples exhibit a p-type 
surface conductivity (SC) which is caused by transfer 
doping to an adsorbed liquid electrolyte layer. We report 
on gas sensing experiments showing that such samples 
selectively respond to NO

2
 and NH

3
 gases at room tem-

perature. Successive substitution of H-terminated sur-
face sites by O-termination ones causes an increase in 
both the sensor baseline resistance and the gas-induced 
resistance changes. Thermal desorption of the surface 
electrolyte layer, on the other hand, causes the sensor 
baseline resistance to increase and the gas sensing effect 
to disappear. Readsorption of the surface electrolyte re-
establishes both the sensor baseline resistance and the gas 
sensing effect. Our results indicate that the gas sensing 
effect is caused by local pH-changes due to acid/base re-
actions of the adsorbed gas molecules in the surface elec-
trolyte layer. It is argued that this dissociative gas sensing 
mechanism represents a valuable complement with re-
gard to the established surface combustion mechanism 
that is operative on heated metal oxide surfaces. 

Built-In Self-Repair for Die-to-Die Misalignment of 
Multidie Space Sensors 
Chun-Fu Chen Shi-Yu Huang Ya-Chin King 

On page(s): 1354-1355 

Abstract 
A space sensor often consists of a number of dies inte-
grated side-by-side on a single substrate of package due 
to its high-resolution requirement. The sensing areas of 
these dies often cannot align both vertically and horizon-
tally. This problem could cause serious image distortion 
if not handled properly. Trying to fix this problem at the 
base station on the earth is less effective since the ex-
panded image data would have been too overwhelming. 
To overcome this problem, a low-cost built-in self-re-
pair scheme is proposed in this paper. The misalignment 
amount at each die-to-die boundary is first decided con-
tinually, and then used to repair the distorted image on-
the-fly right before they are stored into the image buffer. 
Experiments on a large number of test images indicate 
that a repair rate of almost 100% is achievable at only 
2.43% area overhead. 
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Modeling Carbon Nanotube Sensors 
Jie Deng Ghosh, K. Wong, H. — S.P. 

On page(s): 1356-1357 

Abstract 
Carbon nanotube sensors are modeled and their design 
space analyzed. It is found that semiconducting na-
notubes are almost always preferred over metallic na-
notubes, intrinsic nanotubes maximize sensor perform-
ance, while minimizing static power consumption, and 
higher biasing points maximize dynamic range, while 
improving sensitivity. Insights into design of nanoscale 
sensors for optimal performance are provided, and it is 
shown that single-molecule analyte detection can be 
readily achieved with 1 nm diameter nanotubes up to 30 
μm in length. 

Nonlinear Temperature Dependence of Etched Fiber 
Bragg Gratings 
Kamikawachi, R.C. Abe, I. Kalinowski, H.J. Fabris, 
J.L. Pinto, J.L. 

On page(s): 1358-1359 

Abstract 
In this work, we experimentally study the thermal sen-
sitivity of etched fiber Bragg gratings immersed in sur-
rounding media with high refractive index (1.444). The 
fiber diameter was reduced at four different values 15, 
10, 9, and 8 μm. A nonlinear behavior is observed, due 
two combined effects: the silica thermo-optic effect that 
causes a red shift and the surrounding thermo-optic ef-
fect that causes a blue shift. 

Simultaneous Measurement of Refractive Index and 
Temperature by Using Dual Long-Period Gratings With 
an Etching Process 
Jinhua Yan Zhang, A.P. Li-Yang Shao Jin-Fei 
Ding Sailing He 

On page(s): 1360-1361 

Abstract 
A new structure of long-period grating (LPG) sensor is 
introduced for simultaneous measurement of the refrac-
tive index (RI) and temperature. This type of grating de-
vice consists of two LPG sections, one of which is post 
etched by hydrofluoric acid (HF) solution and, there-
fore, has an improved RI sensitivity (the demonstrated 
improvement of sensitivity is 3.6 times). The experimen-
tal results show that this LPG sensor has a good perform-
ance in terms of linearity and sensitivity. 

Microcoils on Structured Silicon Substrates for 
Magnetic Resonance Detection 
Yan Li Ahmad, M.M. Hand, J.W. Syms, 
R.R.A. Gilderdale, D. Collins, D.J. Young, I.R. 

On page(s): 1362-1369 

Abstract 
The design and performance of a silicon-based RF detec-
tor coil for use in magnetic resonance (MR) spectroscopy 
applications is described. The coil is fabricated using mi-
croelectromechanical systems (MEMS) technology by 
deep reactive ion etching (DRIE) of an oxidized silicon 
substrate carrying electroplated conductors. The DRIE 
step simultaneously forms a sample trough and creates a 
trepan cut around the coil so that it may be detached from 
the substrate by cleaving short sections of sprue. A single-
turn coil with Q-factor ~16 at 63.6 MHz is demonstrated 
and MR spectroscopy experiments are described. An ac-
curate numerical model based on the time-domain finite 
integration technique is used to investigate the effect on 
the Q-factor of deliberately structuring the substrate to 
limit the volume of silicon exposed to RF energy. The 
model is compared with known analytic approximations, 
and good agreement is obtained. 

Human Life Signs Detection Using High-Sensitivity 
Pulsed Laser Vibrometer 
Chen-Chia Wang Trivedi, S.B. Feng Jin Stepanov, 
S. Zhongyang Chen Khurgin, J. Rodriguez, P. Prasad, N.S. 

On page(s): 1370-1376 

Abstract 
We demonstrate experimentally the detection, in a re-
mote and noncontact manner, of human life signs using 
a high-sensitivity pulsed laser vibrometer. The high sur-
face displacement detection sensitivity of the photo-elec-
tromotive-force (photo-EMF) pulsed laser vibrometer, 
combined with its tolerance to the presence and moderate 
temporal variations of optical speckles in the light beams, 
allows the detection of human heartbeats, breathing, and 
gross physical movement from essentially any part of a hu-
man subject’s surface, even in the presence of clothing, 
all the while without limiting the interrogation points to 
specific locations like the chest and carotid areas. In con-
trast to conventional Michelson interferometer-based la-
ser vibrometers, the photo-EMF pulsed laser vibrometer 
(PPLV) does not require the use of retroreflective tapes or 
special electronic filtering to retrieve vividly the biological 
subject’s life signs. Experimental results demonstrating the 
detection of life signs from various parts of biological sub-
jects’ bodies, with or without the coverage of clothing are 
presented. We also demonstrate the monitoring of a hu-
man subject’s heart movements by interrogating the back 
of his/her hand. Results from using PPLV to determine 
extremity blood circulation at various levels of proximal 
occluding pressures are also presented. 

Sensor Electronics and Microsystem Technologies. 2/2008



106

Sensor Electronics and Microsystem Technologies. 2/2008

Real-Time Surface Discrimination Using an Analog 
Neural Network Implemented in a Phase-Shift Laser 
Rangefinder 
Gatet, L. Tap-Beteille, H. Lescure, M. 

On page(s): 1381-1387 

Abstract 
An analog neural network (NN) was developed for real-
time surface recognition by using two photoelectrical 
signals issued from a phase-shift rangefinder. The NN 
architecture consists of a multilayer perceptron (MLP) 
with two inputs, three neurons in the hidden layer, and 
one output. The NN output is compared with threshold 
voltages in order to classify the tested surfaces. In this 
type of application, analog NN implementation has 
many advantages, especially the small silicon area used, 
a low-power consumption, and no analog-to-digital 
conversions. This recognition system has been success-
fully tested for four types of surfaces (a plastic surface, a 
glossy paper, a painted wall, and a porous surface), at a 
remote distance between the rangefinder and the target 
varying from 0.5 m up to 1.25 m and with a laser beam 

incidence angle varying between 6
−π  and 6

π . This 

paper presents the NN training and the experimental 
tests of surface discrimination. 

Nondestructive Evaluation of Materials With Rear 
Heating Lock-In Thermography 
Meola, C. 

On page(s): 1388-1389 

Abstract 
The detection of small and thin solid slag inclusions in 
a material is, in general, difficult and it may become a 
critical task when the component under inspection has 
complex geometry and/or small dimensions. The atten-
tion of this note is focused on the use of back-side heat-
ing lock-in thermography for nondestructive evaluation 
of components with thin inclusions. 

Gaussian-Strain-Chirped Fiber Bragg Grating Couple 
for Temperature-Insensitive and Intensity-Referenced 
Force Measurement 
Tuan Guo Hao Zhang Bo Liu Guoyu Li Qida 
Zhao Xiaoyi Dong 

On page(s): 1390-1394 

Abstract 
A technique for temperature-insensitive force measure-
ment via strain-induced Gaussian-strain-chirped fiber 

Bragg grating (FBG) couple and differential optical 
power detection is proposed and experimentally demon-
strated. For a temperature range from -10°C to 80°C , a 
linear force measurement with thermal fluctuations less 
than 2.5% full-scale is achieved by simply using cost-ef-
fective p-i-n photodiodes without any temperature com-
pensation. 

Trap-Assisted Gas Sensing Mechanism in Pd/TiO
2
/

SiO
2
/SiC Capacitors at High Temperatures 

Ming-Hung Weng Mahapatra, R. Horsfall, A.B. Wright, 
N.G. 

On page(s): 1395-1399 

Abstract 
We demonstrate that the gas concentration in a high-
temperature environment can be measured using the 
leakage current through a dielectric stack on silicon car-
bide, comprising silicon dioxide and titanium dioxide. 
The variation in the leakage current may be explained 
by the trap-assisted conduction model, where the bar-
rier height is observed to be dependent on the concentra-
tion of gas. The behavior of the sensors under exposure 
to hydrogen and oxygen is shown and we propose that 
the observed change may be explained by the change in 
band bending under the oxide layer. The sensitivity of 
this detection technique is not influenced by the electric 
field across the dielectric and is better than 50 ppm. The 
use of a low electric field in comparison to conventional 
capacitance-based measurements offers the possibility of 
long-term operation at elevated temperatures. 

System-on-Chip Circuit Architecture for Eliminating 
Interferents in Surface Plasmon Resonance Sensing 
Systems 
Johnston, M.M.W. Hansen, L.E. Wilson, 
D.M. Booksh, K.S. 

On page(s): 1400-1412 

Abstract 
This paper presents a system-on-chip circuit architecture 
that enables the extraction of concentration information 
directly from a surface plasmon resonance (SPR) probe, 
independent of ambient fluctuations in the reference 
medium, temperature, and background light. Compen-
sation for these baseline (bulk) interferences is embed-
ded into the baseline integration state of the photode-
tectors in the optical path, creating a ldquoflat linerdquo 
for the baseline [no analyte present/bulk refractive index 
(RI)] condition and the characteristic SPR dips for the 
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measurement (analyte present) condition. A resolution 
of 2×10-4 RI units is possible with this system, compara-
ble to the 5×10-4 RI unit resolution of conventional signal 
processing (software-based) approaches to processing 
the same data using a similar framework. This approach 
demonstrates experimentally the capability of the dip-
based SPR probe in a portable footprint for detecting RI 
at resolution levels suitable for practical applications of 
these probes to field environments. 

High Responsivity a−Si
x
Ge

1−x
O

y
:H Microbolometers 

Rana, M.M. Butler, D.P. 

On page(s): 1413-1419 

Abstract 
Microbolometers of a-Si

0.15
Ge

0.85
O

.0.236
:H were fabricated 

by radio frequency (RF) magnetron sputtering. A sand-
wich layer of silicon nitride-silicon germanium oxide-sili-
con nitride was used. Surface micromachining was used to 
fabricate the detectors into a suspended bridge structure. 
To reduce the 1/f-noise, the detectors were passivated at 
250°C in forming gas. A high temperature coefficient of 
resistance (TCR) of -4.8%/K was obtained at room tem-
perature. Due to observed photo generation below 2.5 
μm of wavelength, the responsivity and detectivity meas-
urements were performed with 2.5 μm long pass filter 
placed in between the infrared light source and detectors. 
The highest responsivity and detectivity obtained were 
1.05×104 V/W and 8.27×106 cm-Hz1/2/W from a 40 μm × 
40 μm pixel. Lowest thermal conductance obtained was 
4×10-8 W/K while the response time was 3.44 ms. 

A Novel Approach to Modeling and Simulation of 
NTC Thick-Film Segmented Thermistors for Sensor 
Applications 
Aleksic, O.S. Maric, V.D. Zivanov, L.D. Menicanin, A.B. 

On page(s): 1420-1428 

Abstract 
This paper describes the design, modeling, simulation, 
and fabrication of thick-film segmented thermistors. 
These thermistors were printed on alumina using nega-
tive temperature coefficient 3K3 paste, composed of na-
nometer powder. Their room temperature resistance was 
measured versus the number of segments and electrode 
surface value for the fixed layer thickness and electrode 
spacing. After that, very large thermistors were printed 
to serve as both the powerful self-heaters and the heat 
loss sensors in the thermistor volume air flow meter and 
anemometer. For an application in AC bridges, imped-
ance Z(f) and insertion loss S21 [dB] of the same larg-
est segmented thermistor were measured using network 
analyzer HP8752A. Impedance modeling was performed 
using simple equivalent electrical circuit with circuit pa-

rameters estimated by fitting procedure (traditional ap-
proach), as well as using a commercial electromagnetic 
simulation program microwave office (MWO, novel ap-
proach). This was followed by the modeling of electri-
cal current distribution over a number of segments done 
within the MWO. The results obtained from simulations 
and measurements were mutually compared. 

Time-Resolved Charge Transport Sensing by 
Chemoreceptive Neuron MOS Transistors (CνMOS) 
With Microfluidic Channels 
Jacquot, B. Chungho Lee Shen, Y.N. Kan, E.C. 

On page(s): 1429-1434 

Abstract 
Charge-based sensing in chemoreceptive neuron MOS 
(CvMOS)transistors with extended floating-gate struc-
tures has brought forth features that are beneficial to 
the system integration of chemical sensing. This paper 
presents the results of integrating CvMOS with wafer-
bonding microfluidic channels for reliable time-resolved 
ion and molecular transport sensing, which can find po-
tential applications in a microanalysis system. 

Sensitive NH
3
OH and HCl Gas Sensors Using Self-

Aligned and Self-Welded Multiwalled Carbon Nanotubes 
Tabib-Azar, M. Yan Xie 

On page(s): 1435-1439 

Abstract 
We present the design and fabrication of sensitive and re-
sponsive and HCl sensors based on multiwalled carbon 
nanotubes (MWCNT). The sensors consisted of self-
aligned and self-welded MWCNT bridges grown between 
18 μm-high silicon posts with 2-6 μm gaps using metal-
catalyzed chemical vapor deposition technique (CVD). 
The 5-10 MWCNTs spanning the gap showed excel-
lent ohmic electrical contacts and mechanical bonding 
strengths in excess of 0.1 μN/CNT. The conductivity of 
the MWCNTs changes as oxidizing and reducing gases 
are physically adsorbed on their large surface-to-vol-
ume ratio structures. Since carbon atoms in CNTs do 
not have any dangling bonds, the interaction between 
CNTs and gas molecules does not lead to chemical re-
actions and the process is reversible. Provided that the 
starting MWCNTs have high resistivity, they have nearly 
exponential sensitivity in detecting gases and owing to 
their very small volume and reversible interaction with 
gases, they can have a very fast response time. In our ex-
periment, upon exposure to ammonia and hydrochloric 
gases at room temperature, the electrical conductivity of 
the self-welded carbon nanotube bridges exhibited a dra-
matic change. The growth process, test results, and the 
gas sensitivities will be discussed. 
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Noncontact Material Identification and Distance 
Measurement Using Effective Capacitance With CdS 
Cells 
Kimoto, A. Tsuji, S. Shida, K. 

On page(s): 1440-1446 

Abstract 
We propose a novel noncontact sensing method for ma-
terial identification and for detection of the distance 
between the sensor and the surface of a material by us-
ing its electrical and optical properties. In the proposed 
method, capacitance between the terminals of a pair of 
CdS cells, called the effective capacitance, is measured, 
and several capacitance values are obtained by changing 
the emission strength of the light emitting diode, thus 
changing the resistance value of the CdS cells. From 
these values, it is possible to identify the materials and 
to detect the distance between the CdS cells and the ma-
terial. In this paper, we compare four kinds of effective 
capacitance measurement methods using a pair of CdS 
cells and describe the proposed measurement method. 
In addition, this paper discusses the measurement ac-
curacy of effective capacitance values in the proposed 
method and demonstrates its ability to identify six mate-
rial samples-clear, white, and black acrylic, clear vinyl 
chloride, brown bakelite, and aluminum-and to detect 
the distance between the CdS cells and the material. 

Difference-of-Gaussian-Like Characteristics for 
Optoelectronic Visual Sensor 
Matsui, Y. Miyoshi, Y. 

On page(s): 1447-1452 

Abstract 
Architecture using a new nonlinear optoelectronic sen-
sor has been developed to imitate the functions of the 
higher level visual cortex. The optoelectronic sensor de-
veloped in this work has the properties approximated by 
difference of Gaussian (DOG) functions. The properties 
are due to the negative photoinduced current (PIC) and 
the negative differential (ND) characteristics according 
to the forward bias voltage, which have been successfully 
obtained for layer structures with a charge-storage layer 
of InAs/GaAs short-period superlattice. By using the 
new sensors, an optoelectronic sensing circuit has been 
designed conceptually to imitate the functions of selec-
tivity to orientation angle, motion-direction and length 
of slit light in visual cortex. 

Temperature-Independent Strain Sensor Based on a Hi-
Bi Photonic Crystal Fiber Loop Mirror 
Frazao, O. Baptista, J.M. Santos, J.L. 

On page(s): 1453-1455 

Abstract 
This work presents an optical sensor based on a highly 
birefringent photonic crystal fiber (Hi-Bi PCF) loop 
mirror. The length of the sensing head is 380 mm and 
its corresponding wavelength spacing between two inter-
ferometer minima is 8 nm. The optical sensor was char-
acterized in strain and in temperature with an uncoated 
Hi-Bi PCF and with an acrylate coated Hi-Bi PCF. Dif-
ferent results for strain and temperature sensitivity were 
obtained. Relatively to the strain measurement, the sen-
sor with the uncoated Hi-Bi PCF presents slightly less 
sensitivity (1.11 pm/με) when compared with coated 
Hi-Bi PCF (1.21 pm/με). For the temperature measure-
ment and with the uncoated Hi-Bi PCF, the optical sen-
sor is insensitive to temperature (0.29 pm/K). 

Noise Measurement for Raw-Data of Digital Imaging 
Sensors by Automatic Segmentation of Nonuniform 
Targets 
Foi, A. Alenius, S. Katkovnik, V. Egiazarian, K. 

On page(s): 1456-1461 

Abstract 
In this paper, we present a new method for measuring the 
temporal noise in the raw-data of digital imaging sensors 
[e.g., CMOS and charge-coupled device (CCD)]. The 
method is specially designed to estimate the variance 
function which describes the signal-dependent noise 
found in raw-data. It gives the standard-deviation of the 
noise as a function of the expectation of the pixel raw-
data output value. In contrast with established methods 
(such as the ISO 15739), our method does not require the 
use of a specific target or a particular calibration. This is 
possible due to an automatic segmentation embedded in 
the data analysis. We show experimental results for the 
raw-data from two different CMOS sensors of commer-
cial cameraphones. 
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Äîêòîðó ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôå-
ñîðó, Ëàóðåàòó Äåðæàâíî¿ ïðåì³¿ Óêðà¿íè, çàñòó-
ïíèêó äèðåêòîðà, çàâ³äóâà÷ó â³ää³ëîì ²íñòèòóòó 
ô³çèêè íàï³âïðîâ³äíèê³â ³ì. Â. ª. Ëàøêàðüîâà 
ÍÀÍ Óêðà¿íè ²ãîðþ Âàñèëüîâè÷ó Ïðîêîïåíêó 
7 òðàâíÿ 2008 ð. âèïîâíèëîñü 60 ðîê³â. 

². Â. Ïðîêîïåíêî ó 1971 ðîö³ çàê³í÷èâ ô³çè-
÷íèé ôàêóëüòåò Êè¿âñüêîãî äåðæàâíîãî óí³âåð-
ñèòåòó ³ì. Ò. Ã. Øåâ÷åíêà. Â ²íñòèòóò³ ô³çèêè 
íàï³âïðîâ³äíèê³â ³ì. Â. ª. Ëàøêàðüîâà ÍÀÍ 
Óêðà¿íè ïðàöþº ç 1971 ðîêó ³ ïðîéøîâ øëÿõ â³ä 
³íæåíåðà äî çàñòóïíèêà äèðåêòîðà ³íñòèòóòó. 

Îñíîâíèìè íàïðÿìàìè íàóêîâî¿ ä³ÿëüíîñ-
ò³ ². Â. Ïðîêîïåíêà º êîìïëåêñí³ äîñë³äæåííÿ 
ôîðìóâàííÿ ³ åâîëþö³¿ äåôåêò³â ñòðóêòóðè íà-
ï³âïðîâ³äíèêîâèõ ìàòåð³àë³â (Ge, Si, SiC, A2B6, 
A3B5), ñèñòåì íà ¿õ îñíîâ³ â çàëåæíîñò³ â³ä óìîâ 
îòðèìàííÿ ³ âïëèâó çîâí³øí³õ ä³é. 

². Â. Ïðîêîïåíêî çðîáèâ âàãîìèé âíåñîê ó 
ðîçâèòîê ô³çè÷íèõ ³ ô³çèêî-òåõí³÷íèõ îñíîâ 

ôîðìóâàííÿ íàï³âïðîâ³äíèêîâèõ ïðèëàäîâèõ 
ñòðóêòóð. Â³í âïåðøå äîñë³äèâ îñîáëèâîñò³ ðå-
ëàêñàö³¿ âíóòð³øí³õ ìåõàí³÷íèõ íàïðóã â åï³òà-
êñ³éíèõ ñèñòåìàõ íà îñíîâ³ êðåìí³þ, ãåðìàí³þ 
³ àðñåí³äó ãàë³þ, âèçíà÷èâ äîì³íóþ÷³ ìåõàí³ç-
ìè äåôåêòîóòâîðåííÿ â ïðèëàäîâèõ ñòðóêòó-
ðàõ ìåòàë-ä³åëåêòðèê-íàï³âïðîâ³äíèê, ìåòàë-
îêèñ-íàï³âïðîâ³äíèê, áàð’ºðíèõ íàíîñòðóêòóð 
íà îñíîâ³ ìàòåð³àë³â À3Â5 òà ³íøèõ, çàëåæí³ñòü 
¿õ â³ä òåõíîëîã³÷íèõ ïàðàìåòð³â ðîñòîâèõ ïðî-
öåñ³â òà ¿õ íàñòóïíèõ îáðîáîê. 

². Â. Ïðîêîïåíêîì ³ êîëåêòèâîì â³ää³ëó, 
ÿêèì â³í êåðóº, ïðîâåäåíî øèðîêå êîëî äîñë³-
äæåíü ïî âèâ÷åííþ âïëèâó âèïðîì³íþâàííÿ 
ð³çíî¿ ïðèðîäè íà íàï³âïðîâ³äíèêîâ³ ìàòåð³àëè 
ãðóïè À3Â5 ³ ïðèëàäè íà ¿õ îñíîâ³. Â öèõ ðîáî-
òàõ ïðîàíàë³çîâàí³ ìåõàí³çìè óòâîðåííÿ äåôå-
êò³â ïðè îïðîì³íåíí³ ³ ðàä³àö³éíîìó â³äïàë³, 
çàïðîïîíîâàí³ íîâ³ òåõíîëîã³÷í³ ïðîöåñè îáðî-
áêè ïðèëàäîâèõ ñòðóêòóð íà îñíîâ³ êîðîòêî÷à-
ñíîãî ïîòóæíîãî ÍÂ×, ³ìïóëüñíîãî ëàçåðíîãî 
³ ìàëîäîçîâîãî g-îïðîì³íåííÿ, ÿê³ ï³äâèùóþòü 
¿õ ñò³éê³ñòü äî çîâí³øí³õ âïëèâ³â. 

Ïðèêëàäí³ ðîáîòè ². Â. Ïðîêîïåíêà ñóïðî-
âîäæóâàëèñü ôóíäàìåíòàëüíèìè ðåçóëüòàòàìè 
â îáëàñò³ äèíàì³÷íîãî ðîçñ³þâàííÿ ðåíòãåí³â-
ñüêèõ ïðîìåí³â êðèñòàë³÷íèìè ñåðåäîâèùàìè. 
Òàê íèì âïåðøå åêñïåðèìåíòàëüíî ï³äòâåðäæå-
í³ îñíîâí³ çàêîíîì³ðíîñò³ òåîð³¿ äèíàì³÷íîãî 
ðîçñ³þâàííÿ ðåíòãåí³âñüêèõ ïðîìåí³â ó âèïàä-
êó Áðåããà â³ä ïðóæíî âèãíóòèõ ìîíîêðèñòàë³â. 
Íà îñíîâ³ îòðèìàíèõ ðåçóëüòàò³â ². Â. Ïðîêîïå-
íêîì çàïðîïîíîâàí³ íîâ³ ðåíòãåíîêðèñòàëîîï-
òè÷í³ ìåòîäè, ÿê³ ñóòòºâî ï³äâèùóþòü äîçâ³ëüí³ 
ìîæëèâîñò³ ä³àãíîñòèêè ñëàáêèõ ñïîòâîðåíü â 
êðèñòàëàõ, ïîêàçàíî ìîæëèâ³ñòü àíàë³çó ïðîñ-
òîðîâî¿ íåîäíîð³äíîñò³ ïó÷ê³â ðåíòãåí³âñüêîãî 
âèïðîì³íþâàííÿ, ùî ñóòòºâî äëÿ ïèòàíü ô³çèêè 
ñèíõðîòðîííîãî âèïðîì³íþâàííÿ. Â 1995 ðîö³ 
çà ðîáîòè â ãàëóç³ ðàä³îåëåêòðîí³êè ². Â. Ïðî-
êîïåíêó ïðèñóäæåíî Äåðæàâíó ïðåì³þ Óêðà¿-
íè â îáëàñò³ íàóêè ³ òåõí³êè. 

Â äîðîáêó Ïðîêîïåíêà ². Â. 190 íàóêîâ³ ïðà-
ö³, â òîìó ÷èñë³ 6 ìîíîãðàô³é, îïóáë³êîâàíèõ â 
îñòàíí³ ðîêè. 

². Â. Ïðîêîïåíêî ïîñò³éíî çíàõîäèòüñÿ â íà-
óêîâîìó êîíòàêò³ ç áàãàòüìà íàóêîâî-äîñë³äíè-

Äî 60-ë³òòÿ 
ÏÐÎÊÎÏÅÍÊÀ ²ÃÎÐß ÂÀÑÈËÜÎÂÈ×À 
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ìè ³íñòèòóòàìè ³ óí³âåðñèòåòàìè ÿê â Óêðà¿í³, 
òàê ³ çà êîðäîíîì. Â³í äîáðå çíàéîìèé ç ðåàëü-
íèìè òåõíîëîã³÷íèìè ïðîáëåìàìè åëåêòðîííî¿ 
ïðîìèñëîâîñò³. Ïðîêîïåíêî ². Â. î÷îëþº Öåíòð 
êîëåêòèâíîãî êîðèñòóâàííÿ óí³êàëüíîãî îá-
ëàäíàííÿ ïðè ²ÔÍ ³ì. Â. ª.Ëàøêàðüîâà ÍÀÍ 
Óêðà¿íè “Ä³àãíîñòèêà íàï³âïðîâ³äíèêîâèõ ìà-
òåð³àë³â ³ ñòðóêòóð òà ïðèëàäîâèõ ñèñòåì”. 

². Â. Ïðîêîïåíêî — ÷ëåí Íàóêîâî¿ ðàäè ïî 
ïðîáëåì³ “Ô³çèêà íàï³âïðîâ³äíèê³â” ÍÀÍ 
Óêðà¿íè òà Ì³æâ³äîì÷î¿ íàóêîâî¿ ðàäè ïðè 
Ïðåçèä³¿ ÍÀÍ Óêðà¿íè ç ïðîáëåìè “ô³çèêà 
òâåðäîãî ò³ëà”, ÷ëåí Óêðà¿íñüêîãî ô³çè÷íîãî 
òîâàðèñòâà, Ì³æíàðîäíîãî òîâàðèñòâà îïòè÷-
íî¿ òåõí³êè (SPIE/Ukraine). 

². Â. Ïðîêîïåíêî ïðîâîäèòü àêòèâíó íàóêî-

âî-ïåäàãîã³÷íó ä³ÿëüí³ñòü. Ï³ä éîãî êåð³âíèöò-
âîì çàõèùåí³ òðè êàíäèäàòñüêèõ äèñåðòàö³¿. 

²ãîð Âàñèëüîâè÷ ò³ñíî ³ åôåêòèâíî ñï³â-
ïðàöþº ³ ç íàøèì óí³âåðñèòåòîì, çîêðåìà ç 
ëàáîðàòîð³ºþ åëåêòðîííèõ, éîííèõ ³ ìîëåêó-
ëÿðíèõ ïðîöåñ³â ó íàï³âïðîâ³äíèêàõ (ÍÄË-
3), à òàêîæ â îðãàí³çàö³¿ ³ ïðîâåäåíí³ ì³æíà-
ðîäíèõ êîíôåðåíö³é (ÓÍÊÔÍ-1, ÓÍÊÔÍ-3, 
ÑÅÌÑÒ-1, ÑÅÌÑÒ-2, ÑÅÌÑÒ-3), áåðó÷è 
ó÷àñòü â ÿêîñò³ ÷ëåíà Ïðîãðàìíîãî ³ Îðãàí³-
çàö³éíîãî êîì³òåò³â. 

Òî æ ó Äåíü Âàøîãî Þâ³ëåþ, øàíîâíèé ²ãî-
ðå Âàñèëüîâè÷ó, â³òàºìî Âàñ ³ çè÷èìî Âàì çäî-
ðîâ’ÿ, ùàñòÿ, íàñíàãè, òâîð÷îãî äîâãîë³òòÿ ³ 
íîâèõ íàóêîâèõ çâåðøåíü! 

Ðåäêîëåã³ÿ æóðíàëó 
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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, 65082, 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
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: 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-
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. Sensor’s degradation, metrology and certi-

fication. 
12. Microsystems and nano- technologies (MST, 

LIGA-technologies, actuators). 
The journal publishes the custom-made reviews 

on actual questions appropriate to the mentioned 
subjects, current information — chronicle, special 
papers devoted to known scientists, paid advertising 
messages, conferences announcements. 

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

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

The Editors asks the authors to follow the next 
rules: 

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

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

3. Acceptable graphic formats for figures: EPS, 
TIFF, BMP, PCX, CDR, WMF, 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, 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 

 INFORMATION FOR CONTRIBUTORS 
THE REQUIREMENTS ON PAPERS PREPARATION 

The manuscript  preparat ion 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. 

Ñopyright transfer to the Publisher. 
Title Page: 
1. PACS and Universal Decimal Classification 

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

2. Title of the paper (central, capital, bold, 14pt) 
3. Name (-s) of the author(s) below, in one space 

(central, normal face, 12pt). 
4. Name of affiliated institution, full address, tel-

ephone and fax numbers, e-mail addresses (if avail-

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

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

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

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

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

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

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

The format for references is as follows: 
1. Áåðåñòîâñêèé Â.Á., Ëèôøèö Å.Ì., Ïèòà-

åâñêèé Ë.Ï., Êâàíòîâàÿ ýëåêòðîäèíàìèêà. — 
Ì.: Íàóêà, 1984. — 430 ñ. 

2. Ñåðãèåíêî À.Ì., ×åðíîâà Ð.È., Ñåðãèåíêî 
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., Îïòèìàëü-
íîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå 
ñåòè”(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., Êðþêîâ À.Ñ. Èññëåäî-

âàíèå îïòè÷åñêèõ ñåíñîðîâ. — Ê: 1976. — 37 ñ. 
(Ïðåïð. /ÀÍ Óêðàèíû. Èí-ò êèáåðíåòèêè; 
76-76) 

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