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ïð. Íàóêè 41, Êè¿â, Óêðà¿íà, 03028, òåë. (044) 525-62-56, e-mail: jaroluk3@ukr.net 

Àíîòàö³ÿ 

ÏÎË²ÏØÅÍÍß ÔÎÒÎ×ÓÒËÈÂÎÑÒ² Si-ÑÅÍÑÎÐ²Â, ÂÈÃÎÒÎÂËÅÍÈÕ ÌÅÒÎÄÎÌ 
ÀÊÓÑÒÎÑÒÈÌÓËÜÎÂÀÍÎ¯ ²ÌÏËÀÍÒÀÖ²¯ ÉÎÍ²Â ÁÎÐÓ ÒÀ ÀÐÑÅÍÓ 

Þ. Â. Ãîëòâ’ÿíñüêèé, Â. Ô. Ìà÷óë³í, ß. Ì. Îë³õ, Â. Ã. Ïîïîâ, Á. Ì. Ðîìàíþê 

 Äîñë³äæåíî ñïåêòðàëüí³ õàðàêòåðèñòèêè êðåìí³ºâèõ ñåíñîð³â âèäèìîãî òà óëüòðàô³îëå-
òîâîãî (ÓÔ) âèïðîì³íþâàííÿ. Ïîêàçàíî, ùî ôîòî ÷óòëèâ³ñòü ñåíñîð³â âèãîòîâëåíèõ ìåòî-
äîì àêóñòîñòèìóëüîâàíî¿ ³ìïëàíòàö³¿ éîí³â Â òà As, â áëèæí³é ÓÔ îáëàñò³ ñïåêòðó íà ïîðÿ-
äîê ïåðåâèùóº ÷óòëèâ³ñòü àíàëîã³÷íèõ ñåíñîð³â, âèãîòîâëåíèõ áåç óëüòðàçâóêîâî¿ îáðîáêè. 
Äîñë³äæåííÿ ïðîô³ë³â çàëÿãàííÿ ³ìïëàíòîâàíèõ äîì³øîê ïîêàçóþòü, ùî ó âèïàäêó äîì³øêè 
Â äàíèé åôåêò ïîÿñíþºòüñÿ çìåíøåííÿì ãëèáèíè p-n ïåðåõîäó, à ó âèïàäêó As — çìåíøåí-
íÿì êîíöåíòðàö³¿ ðåêîìá³íàö³éíî-àêòèâíèõ öåíòð³â â îáëàñò³ åì³òåðà òà/àáî çá³ëüøåííÿì 
åëåêòðè÷íî¿ àêòèâàö³¿ äîì³øêè. Çàïðîïîíîâàíî ïîÿñíåííÿ ô³çè÷íèõ ìåõàí³çì³â ñïîñòåðå-
æóâàíèõ åôåêò³â. 

Êëþ÷îâ³ ñëîâà: Si-ñåíñîðè ÓÔ âèïðîì³íåííÿ, ³ìïëàíòàö³ÿ, àêóñòè÷í³ õâèë³. 

Abstract

IMPROVEMENT OF PHOTOSENSITIVITY OF SI- SENSORS MADE BY THE METHOD 
OF ACOUSTOSTIMULATED IMPLANTATION OF BORON AND ARSINE IONS

Yo. V. Goltv’yansciy, V. F. Machoulin, Ya. M. Olih, V. G. Popov, B. M. Romanjuc

Spectral characteristics of silicon sensors of visible and ultraviolet (UV) radiation are studied. 
It is shown that photosensitivity of sensors, made by the method of acoustostimulated implanta-
tion of B and As ions, in a nearer UV spectrum is an order higher than the sensitivity of similar 
sensors made without ultrasonic treatment. Studies of depth profiles of the implanted impurity 
show that in the case of B atoms the given effect is explained by the reduction of p-n transition, 

Þ. Â. Ãîëòâ’ÿíñüêèé, Â. Ô. Ìà÷óë³í, ß. Ì. Îë³õ, Â. Ã. Ïîïîâ, Á. Ì. Ðîìàíþê

© Þ. Â. Ãîëòâ’ÿíñüêèé, Â. Ô. Ìà÷óë³í, ß. Ì. Îë³õ, Â. Ã. Ïîïîâ, Á. Ì. Ðîìàíþê, 2007
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and in the case of As — by the reduction of quantity of recombination-active centers in the region 
of emitter and/or by the increase of the electric activation of impurity. The origin of the effects 
observed is discussed.

Keywords: Si-sensors of ultraviolet radiation, implantation, acoustic waves. 

Àííîòàöèÿ 

ÓËÓ×ØÅÍÈÅ ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÎÑÒÈ Si-ÑÅÍÑÎÐÎÂ, ÈÇÃÎÒÎÂËÅÍÍÛÕ ÌÅÒÎÄÎÌ 
ÀÊÓÑÒÎÑÒÈÌÓËÈÐÎÂÀÍÍÎÉ ÈÌÏËÀÍÒÀÖÈÈ ÈÎÍÎÂ ÁÎÐÀ È ÀÐÑÅÍÀ 

Þ. Â. Ãîëòâÿíñêèé, Â. Ô. Ìà÷óëèí, ß. Ì. Îëèõ, Â. Ã. Ïîïîâ, Á. Ì. Ðîìàíþê 

Èññëåäîâàíû ñïåêòðàëüíûå õàðàêòåðèñòèêè êðåìíèåâûõ ñåíñîðîâ âèäèìîãî è óëüòðàôè-
îëåòîâîãî (ÓÔ) èçëó÷åíèÿ, Ïîêàçàíî, ÷òî ôîòî ÷óâñòâèòåëüíîñòü ñåíñîðîâ èçãîòîâëåííûõ 
ìåòîäîì àêóñòîñòèìóëèðîâàííîé èìïëàíòàöèè èîíîâ Â è As â áëèæíåé ÓÔ îáëàñòè ñïåêòðà 
íà ïîðÿäîê ïðåâûøàåò ÷óâñòâèòåëüíîñòü àíàëîãè÷íûõ ñåíñîðîâ, èçãîòîâëåííûõ áåç óëüòðà-
çâóêîâîé îáðàáîòêè. Èññëåäîâàíèÿ ïðîôèëåé çàëåãàíèÿ èìïëàíòèðîâàííûõ ïðèìåñåé ïî-
êàçûâàþò, ÷òî â ñëó÷àå ïðèìåñè Â äàííûé ýôôåêò îáúÿñíÿåòñÿ óìåíüøåíèåì ãëóáèíû p-n 
ïåðåõîäà, à â ñëó÷àå As — óìåíüøåíèåì êîíöåíòàöèè ðåêîìáèíàöèîííî-àêòèâíûõ öåíòðîâ 
â îáëàñòè ýìèòòåðà è/èëè óâåëè÷åíèåì ýëåêòðè÷åñêîé àêòèâàöèè ïðèìåñè. Ïðåäëîæåíû 
îáúÿñíåíèÿ ôèçè÷åñêèõ ìåõàíèçìîâ íàáëþäàåìûõ ýôôåêòîâ. 

Êëþ÷åâûå ñëîâà: Si-ñåíñîðû ÓÔ èçëó÷åíèÿ, èìïëàíòàöèÿ, àêóñòè÷åñêèå âîëíû. 
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SENSING THE ELECTRON-COLLISION EXCITATION 
CROSS-SECTIONS FOR NE-LIKE IONS OF FE IN A PLASMA 

IN THE DEBYE SHILEDING APPROXIMATION 

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, 
D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa 

Odessa National Polytechnical University, Odessa 

Abstract 

SENSING THE ELECTRON-COLLISION EXCITATION CROSS-SECTIONS FOR NE-LIKE IONS 
OF FE IN A PLASMA IN THE DEBYE SHILEDING APPROXIMATION 

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa 

Within the uniform QED energy approach with using the Debye shileding approximation it is 
carried out the calculation of cross-sections of electron-collisional excitation for ions of Fe in Ne-
like plasma. 

Key words: sensing, electron-collisional excitation cross-section, QED approach, Debye shiled-
ing approximation 

Ðåçþìå
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²ÎÍ²Â FE Ó ÏËÀÇÌ² Ó ÍÀÁËÈÆÅÍÍ² ÄÅÁÀªÂÑÜÊÎÃÎ ÅÊÐÀÍÞÂÀÍÍß 

Î. Â. Ãëóøêîâ, Î. Þ. Õåöåëióñ, E. Ï. Ãóðíèöüêà, Ä. Î. Êîð÷åâñüêèé, À. Â. Ëîáîäà, Ã. Ï. Ïðåïåëèöà 

Oòðèìàí³ äàí³ ïðî ïåðåð³çè åëåêòðîííîãî çáóäæåííÿ çà ðàõóíîê ç³òêíåíü äëÿ ³îí³â Fe 
ó Ne-ïîä³áí³é ïëàçì³ íà ï³äñòàâ³ ÊÅÄ ï³äõîäó ç âèêîðèñòàííÿì íàáëèæåííÿ äåáàºâñüíîãî 
åêðàíþâàííÿ. 

Êëþ÷îâ³ ñëîâà: ïåðåð³ç çáóäæåííÿ çà ðàõóíîê åëåêòðîííèõ ç³òêíåíü, ÊÅÄ ï³äõ³ä, äåáà-
ºâñüke åêðàíþâàííÿ 

Ðåçþìå

ÄÅÒÅÊÒÈÐÎÂÀÍÈÅ ÑÅ×ÅÍÈÉ ÝËÅÊÒÐÎÍ-ÑÒÎËÊÍÎÂÈÒÅËÜÍÎÃÎ ÂÎÇÁÓÆÄÅÍÈß 
NE-ÏÎÄOÁÍÛÕ ÈÎÍÎÂ FE Â ÏËÀÇÌÅ Â ÏÐÈÁËÈÆÅÍÈÈ ÄÅÁÀÅÂÑÊÎÃÎ 

ÝÊÐÀÍÈÐÎÂÀÍÈß 

A. Â. Ãëóøêîâ, Î. Þ. Õåöåëèóñ, E. Ï. Ãóðíèöêàÿ, Ä. À. Êîð÷åâñêèé, À. Â. Ëîáîäà, Ã. Ï. Ïðåïåëèöà 

Ïîëó÷åíû äàííûå î ñå÷åíèÿõ ýëåêòðîííî-ñòîëêíîâèòåëüíîãî âîçáóæäåíèÿ äëÿ èîíîâ Fe 
â Ne-ïîäîáíîé ïëàçìå íà îñíîâå ÊÝÄ ïîäõîäà ñ èñïîëüçîâàíèåì ïðèáëèæåíèÿ äåáàåâñêîãî 
ýêðàíèðîâàíèÿ. 

Êëþ÷åâûå ñëîâà: ñå÷åíèå ýëåêòðîí-ñòîëêíîâèòåëüíîãî âîçáóæäåíèÿ, ÊÝÄ ïîäõîä, äåáà-
åâñêîå ýêðàíèðîâàíèå 

A. V. Glushkov, O. Yu. Khetselius, E. P. Gurnitskaya, D. A. Korchevsky, A. V. Loboda, G. P. Prepelitsa
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SENSORS DESIGN AND MATHEMATICAL MODELING 

 ÓÄÊ 543.544, 517.958 

ÌÎÄÅËÞÂÀÍÍß ÏÐÎÖÅÑÓ ÐÓÕÓ ÏÐÎÁÈ Â Ì²ÊÐÎÀÍÀË²ÒÈ×Í²É 
ÅËÅÊÒÐÎÕÅÌ²ËÞÌ²ÍÅÑÖÅÍÒÍ²É ÑÈÑÒÅÌ² 

ÊÀÏ²ËßÐÍÎÃÎ ÅËÅÊÒÐÎÔÎÐÅÇÓ 

Ê. Ì. Ìóçèêà 

Õàðê³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ðàä³îåëåêòðîí³êè, 
ëàá. Àíàë³òè÷íî¿ îïòîõåìîòðîí³êè, 61166, Óêðà¿íà, ì. Õàðê³â, ïð. Ëåí³íà, 14 

E-mail: mkm@kture.kharkov.ua 

Àíîòàö³ÿ 

ÌÎÄÅËÞÂÀÍÍß ÏÐÎÖÅÑÓ ÐÓÕÓ ÏÐÎÁÈ Â Ì²ÊÐÎÀÍÀË²ÒÈ×Í²É 
ÅËÅÊÒÐÎÕÅÌ²ËÞÌ²ÍÅÑÖÅÍÒÍ²É ÑÈÑÒÅÌ² ÊÀÏ²ËßÐÍÎÃÎ ÅËÅÊÒÐÎÔÎÐÅÇÓ 

Ê. Ì. Ìóçèêà 

Ðîçðîáëåíà òà ðåàë³çîâàíà ìîäåëü åëåêòðîê³íåòè÷íîãî ðóõó ïðîáè íà áàç³ ÷èñåëüíîãî 
ðîçâ’ÿçêó ð³âíÿííÿ êîíâåêòèâíî¿ äèôóç³¿ ìåòîäîì ê³íöåâèõ ð³çíèöü. Îá÷èñëåíî õàðàêòåð 
ðîçïîä³ëó ìîíîäèñïåðñíî¿ ðîç÷èíåíî¿ ðå÷îâèíè (àì³íîêèñëîòè ïðîë³í) âçäîâæ çîíè ïðîáè, 
ùî ì³ãðóº â áóôåðíîìó ðîç÷èí³ â ïðÿìîìó ñåïàðàö³éíîìó êàíàë³ ïðÿìîêóòíîãî ïåðåð³çó ì³ê-
ðîàíàë³òè÷íî¿ åëåêòðîõåì³ëþì³íåñöåíòíî¿ ñèñòåìè êàï³ëÿðíîãî åëåêòðîôîðåçó (ÊÅÔ). Ïî-
êàçàíî, ùî çá³ëüøåííÿ íàïðóãè, ùî çàäàº àêñ³àëüíå åëåêòðè÷íå ïîëå ïðè ïðîâåäåíí³ ÊÅÔ, 
ïðèçâîäèòü äî “çâóæåííÿ” ïðîô³ë³â åëåêòðîôîðåòè÷íî¿ åëþö³¿; ÷àñ ïðîõîäæåííÿ êîíöåí-
òðàö³éíîãî ï³êó íåë³í³éíî çàëåæèòü â³ä ïðèêëàäåíî¿ íàïðóãè; çàëåæí³ñòü ì³æ ïîëîæåííÿì 
ï³êó ³ äîâæèíîþ êàíàëó ïðàêòè÷íî ë³í³éíà. 

Êëþ÷îâ³ ñëîâà: åëåêòðîõåì³ëþì³íåñöåíö³ÿ, êàï³ëÿðíèé åëåêòðîôîðåç, äèñïåðñ³ÿ, ìåòîä 
ê³íöåâèõ ð³çíèöü, ì³êðî÷èï, ì³êðîàíàë³òè÷íà ñèñòåìà, ïðîë³í. 

Abstract 

MODELING OF PROBE MOTION PROCESS IN MICROANALYTICAL 
ELECTROCHEMILUMINESCENT SYSTEM OF CAPILLARY ELECTROPHORESIS 

K. M. Ìuzyka 

The model of electrokinetic probe motion that is based on numerical solution of convective dif-
fusion equation using finite-difference method was developed and implemented. The distribution of 
monodisperse dissolved substance (amino acid proline) along zone of probe that migrate in buffer 
solution in straight rectangular separation channel of microanalytical electrochemiluminescent of 
capillary electrophoresis system (CE) was calculated. It was shown that increase of voltage control-
ling axial electric field during conduction of CE leads to narrowing of electrophoretic profile elution; 
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passage time of concentration peak has nonlinear dependence versus applied voltage, and depend-
ence between peak position and channel length is practically linear. 

Key words: electrochemiluminescense, capillary electrophoresis, dispersion, finite differences 
method, microchip, microanalytical system, proline. 

Àííîòàöèÿ 

ÌÎÄÅËÈÐÎÂÀÍÈÅ ÏÐÎÖÅÑÑÀ ÄÂÈÆÅÍÈß ÏÐÎÁÛ Â ÌÈÊÐÎÀÍÀËÈÒÈ×ÅÑÊÎÉ 
ÝËÅÊÒÐÎÕÅÌÈËÞÌÈÍÅÑÖÅÍÒÍÎÉ ÑÈÑÒÅÌÅ ÊÀÏÈËËßÐÍÎÃÎ ÝËÅÊÒÐÎÔÎÐÅÇÀ 

Å. Í. Ìóçûêà 

Ðàçðàáîòàíà è ðåàëèçîâàíà ìîäåëü ýëåêòðîêèíåòè÷åñêîãî äâèæåíèÿ ïðîáû íà áàçå ÷èñ-
ëåííîãî ðåøåíèÿ óðàâíåíèÿ êîíâåêòèâíîé äèôôóçèè ìåòîäîì êîíå÷íûõ ðàçíîñòåé. Âû-
÷èñëåí õàðàêòåð ðàñïðåäåëåíèÿ ìîíîäèñïåðñíîãî ðàñòâîðåííîãî âåùåñòâà (àìèíîêèñëîòû 
ïðîëèí) âäîëü çîíû ïðîáû, ìèãðèðóþùåé â áóôåðíîì ðàñòâîðå â ïðÿìîì ñåïàðàöèîííîì 
êàíàëå ïðÿìóãîëüíîãî ñå÷åíèÿ ìèêðîàíàëèòè÷åñêîé ýëåêòðîõåìèëþìèíåñöåíòíîé ñèñòå-
ìû êàïèëëÿðíîãî ýëåêòðîôîðåçà (ÊÝÔ). Ïîêàçàíî, ÷òî óâåëè÷åíèå íàïðÿæåíèÿ, çàäàþùåå 
àêñèàëüíîå ýëåêòðè÷åñêîå ïîëå ïðè ïðîâåäåíèè ÊÝÔ ïðèâîäèò ê “ñóæåíèþ” ïðîôèëåé 
ýëåêòðîôîðåòè÷åñêîé ýëþöèè; âðåìÿ ïðîõîæäåíèÿ êîíöåíòðàöèîííîãî ïèêà íåëèíåéíî 
çàâèñèò îò ïðèëîæåííîãî íàïðÿæåíèÿ; çàâèñèìîñòü ìåæäó ïîëîæåíèåì ïèêà è äëèíîé êà-
íàëà ïðàêòè÷åñêè ëèíåéíàÿ. 

Êëþ÷åâûå ñëîâà: ýëåêòðîõåìèëþìèíåñöåíöèÿ, êàïèëëÿðíûé ýëåêòðîôîðåç, äèñïåðñèÿ, 
ìåòîä êîíå÷íûõ ðàçíîñòåé, ìèêðî÷èï, ìèêðîàíàëèòè÷åñêàÿ ñèñòåìà, ïðîëèí. 

Ê. Ì. Ìóçèêà
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âóë. Òàðíàâñüêîãî, 107, ì. Ëüâ³â, 79017, òåë.: (032) 2964371, ôàêñ: (032)2964730 

e-mail: pavlyk@electronics.wups.lviv.ua, garapyn@electronics.wups.lviv.ua 

Àíîòàö³ÿ 

ÎÑÎÁËÈÂÎÑÒ² Ä²¯ ÍÈÇÜÊÎÄÎÇÍÎÃÎ ²ÎÍ²ÇÓÞ×ÎÃÎ ÂÈÏÐÎÌ²ÍÞÂÀÍÍß 
ÍÀ ÑÒÀÁ²ËÜÍ²ÑÒÜ ÊÐÅÌÍ²ªÂÈÕ Ä²ÎÄÍÈÕ ÑÅÍÑÎÐ²Â ÒÅÌÏÅÐÀÒÓÐÈ 

Á. Â. Ïàâëèê, ². Â. Ãàðàïèí, Â. Ì. Çëóïêî 

Âñòàíîâëåíî çàêîíîì³ðíîñò³ ä³¿ ³îí³çóþ÷îãî âèñîêîåíåðãåòè÷íîãî ãàìà-îïðîì³íåííÿ 
(Ñî60) íà ñòàá³ëüí³ñòü ïàðàìåòð³â òåìïåðàòóðíèõ ñåíñîð³â, âèãîòîâëåíèõ íà áàç³ p-n ïåðåõî-
ä³â êðåìí³ºâèõ òðàíçèñòîð³â ³ç íèçüêîëåãîâàíîþ áàçîþ. Îïðîì³íåííÿ äàò÷èê³â çä³éñíþâà-
ëè ïðè ê³ìíàòí³é òåìïåðàòóð³ γ-êâàíòàìè (Ñî60, ïîòóæí³ñòü äîçè âèïðîì³íþâàííÿ 0,5 Ãð/ñ) 
äîçàìè 10…104 Ãð. Îäåðæàí³ åêñïåðèìåíòàëüí³ äàí³ ñâ³ä÷àòü, ùî ïðè γ-îïðîì³íåíí³ äîçàìè 
≤5.102 Ãð òåìïåðàòóðíà õàðàêòåðèñòèêà ñåíñîðà ñòàá³ë³çóºòüñÿ â ÷àñ³ ³ íå çì³ùóºòüñÿ ïðè ïî-
âòîðíîìó îïðîì³íåíí³. Çðîáëåíî âèñíîâîê, ùî ì³í³ìàëüí³ ðàä³àö³éí³ çì³íè ñïîñòåð³ãàþòü-
ñÿ â p-n ñòðóêòóðàõ ç òîíêîþ áàçîþ, ùî ñâ³ä÷èòü ïðî ðàä³àö³éíó ñò³éê³ñòü äîñë³äæóâàíèõ 
ñåíñîð³â. 

Êëþ÷îâ³ ñëîâà: òåìïåðàòóðíèé ñåíñîð, p-n ïåðåõ³ä, ðàä³àö³éíà ñò³éê³ñòü 

Abstract 

THE PECULIARITIES OF LOW-DOSE IONIZING IRRADIATION EFFECT ON THE STABILITY 
OF TEMPERATURE SENSORS ON THE SILICON DIODE BASIS 

B. V. Pavlyk, I. V. Garapyn,V. M. Zlupko 

The behaviour of high-dose ionizing γ-irradiation (Ñî60) effect on the parameter stability of the 
temperature sensors which are produced on the basis of ligtly doped base silicon p-n junction has 
been determined. The radiation treatment was performed under γ-rays (Ñî60, dose rate 0,5 Gy/s) 
at room temperature at the dosage level from 10 to104 Gy. The obtained experimental data give evi-
dence that the temperature characteristic of sensor is stabilized upon γ-irradiation with doses up to 
5.102 Gy and doesn’t shift at repeat irradiation. The minimal radiation-induced change is found to be 
in the p-n junction with a thin base thus evidensing about radiation stability of sensors under study. 

Key words: temperature sensors, p-n junction, radiation stability 
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Àííîòàöèÿ 

ÎÑÎÁÅÍÍÎÑÒÈ ÂÎÇÄÅÉÑÒÂÈß ÍÈÇÊÎÄÎÇÍÎÃÎ ÈÎÍÈÇÈÐÓÞÙÅÃÎ ÎÁËÓ×ÅÍÈß 
ÍÀ ÑÒÀÁÈËÜÍÎÑÒÜ ÊÐÅÌÍÈÅÂÛÕ ÄÈÎÄÍÛÕ ÑÅÍÑÎÐÎÂ ÒÅÌÏÅÐÀÒÓÐÛ 

Á. Â. Ïàâëûê, È. Â. Ãàðàïûí, Â. Í. Çëóïêî 

Óñòàíîâëåíû çàêîíîìåðíîñòè âîçäåéñòâèÿ èîíèçèðóþùåãî âûñîêîýíåðãåòè÷åñêîãî ãàì-
ìà-èçëó÷åíèÿ (Ñî60) íà ñòàáèëüíîñòü ïàðàìåòðîâ òåìïåðàòóðíûõ ñåíñîðîâ, èçãîòîâëåííûõ 
íà îñíîâå p-n ïåðåõîäîâ êðåìíèåâûõ òðàíçèñòîðîâ ñ íèçêîëåãèðîâàííîé áàçîé. Îáëó÷åíèå 
äàò÷èêîâ îñóùåñòâëÿëè ïðè êîìíàòíîé òåìïåðàòóðå(Ñî60, ìîùíîñòü äîçû èçëó÷åíèÿ 0,5 
Ãð/ñ) äîçàìè 10…104 Ãð. Ïîëó÷åííûå ýêñïåðèìåíòàëüíûå äàííûå ñâèäåòåëüñòâóþò, ÷òî ïðè 
γ-îáëó÷åíèè äîçàìè ≤5.102 Ãð òåìïåðàòóðíàÿ õàðàêòåðèñòèêà ñåíñîðîâ ñòàáèëèçèðóåòñÿ ïî 
âðåìåíè è íå ñäâèãàåòñÿ ïðè ïîâòîðíîì îáëó÷åíèè. Ñäåëàí âûâîä, ÷òî ìèíèìàëüíûå ðàäè-
àöèîííûå èçìåíåíèÿ íàáëþäàþòñÿ â p-n ñòðóêòóðàõ ñ òîíêîé áàçîé, ÷òî ñâèäåòåëüñòâóåò î 
ðàäèàöèîííîé ñòîéêîñòè èññëåäóåìûõ ñåíñîðîâ. 

Êëþ÷åâûå ñëîâà: òåìïåðàòóðíûé ñåíñîð, p-n ïåðåõîä, ðàäèàöèîííàÿ ñòîéêîñòü 
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âóë. Æóêîâñüêîãî, 70-á, 69002, Çàïîð³ææÿ, Óêðà¿íà 

E-mail: serg_992000@mail.ru 

Àíîòàö³ÿ 

ÌÎÄÅËÞÂÀÍÍß ÏÎÂÅÐÕÍÅÂÎ¯ ÐÅÊÎÌÁ²ÍÀÖ²¯ 
Â p – p+ ÏÅÐÅÕÎÄ² ÊÐÅÌÍ²ªÂÎÃÎ ÔÎÒÎÏÅÐÅÒÂÎÐÞÂÀ×À 

Ñ. Ë. Õðèïêî 

 Îïèñàíî ìîäåëü âèçíà÷åííÿ øâèäêîñò³ ïîâåðõíåâî¿ ðåêîìá³íàö³¿ íåîñíîâíèõ íîñ³¿â 
çàðÿäó â p – p+ ïåðåõîä³ êðåìí³ºâîãî ôîòîïåðåòâîðþâà÷à. Âðàõîâàí³ ãîëîâí³ ôàêòîðè, ùî 
âïëèâàþòü íà âåëè÷èíó ðåêîìá³íàö³¿. Ïðîâåäåíà ïåðåâ³ðêà ìîäåë³ ïîêàçàëà ïîâíó â³äïîâ³ä-
í³ñòü äî åêñïåðèìåíòàëüíèõ ðåçóëüòàò³â 

Êëþ÷îâ³ ñëîâà: ïîâåðõíåâà ðåêîìá³íàö³ÿ, íîñ³¿ çàðÿäó, ôîòîïåðåòâîðþâà÷, ð – ð+ ïåðåõ³ä. 

Summary 

SURFACE RECOMBINATION MODELLING IN p-p+ TRANSITION 
OF THE SILICON PHOTOCONVERTER 

S. L. Khripko 

An model for determination of minority carrier surface recombination velocity at p-p+ junction 
of the silicon solar sell is proposed. Primary factors, which influence on value of the recombination, 
took into account. The theoretical values are in good agreement with experimental. 

Key words: surface recombination, carriers, solar cell, p–p+ junction. 

Àííîòàöèÿ 

ÌÎÄÅËÈÐÎÂÀÍÈÅ ÏÎÂÅÐÕÍÎÑÒÍÎÉ ÐÅÊÎÌÁÈÍÀÖÈÈ 
Â p – p+ ÏÅÐÅÕÎÄÅ ÊÐÅÌÍÈÅÂÎÃÎ ÔÎÒÎÏÐÅÎÁÐÀÇÎÂÀÒÅËß 

Ñ. Ë. Õðèïêî 

Îïèñàíà ìîäåëü äëÿ îïðåäåëåíèÿ ñêîðîñòè ïîâåðõíîñòíîé ðåêîìáèíàöèè íåîñíîâíûõ 
íîñèòåëåé çàðÿäà â p-p+ ïåðåõîäå êðåìíèåâîãî ôîòîïðåîáðàçîâàòåëÿ. Ìîäåëü ó÷èòûâàåò 
ãëàâíûå ôàêòîðû, êîòîðûå âëèÿþò íà âåëè÷èíó ðåêîìáèíàöèè. Ïðîâåäåííàÿ ïðîâåðêà ìî-
äåëè ïîêàçàëà ïîëíîå ñîîòâåòñòâèå òåîðèè ñ ýêñïåðèìåíòàëüíûìè ðåçóëüòàòàìè. 

Êëþ÷åâûå ñëîâà: ïîâåðõíîñòíàÿ ðåêîìáèíàöèÿ, íîñèòåëè çàðÿäà, ôîòî ïðåîáðàçîâàòåëü, 
ð – ð+ ïåðåõîä. 
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INTERLAYER TRANSFER AND QUENCHING OF EXCITATION ENERGY 
IN LANGMUIR-BLODGETT FILMS, DEPOSITED ONTO ELECTRODES 

OF ELECTROCHEMILUMINESCENT SENSOR 

Yu. T. Zholudov, N. N. Rozhitskii 

Kharkiv National University of Radioelectronics, 61166 Kharkiv, Lenin Av.14; tel. (057)7020369; 
E-mail: rzh@kture.kharkov.ua 

Abstract 

EVOLUTION OF MOLECULAR EXCITATION IN ELECTROCHEMILUMINESCENT SENSOR 
WITH ELECTRODES COVERED BY LANGMUIR-BLODGETT FILMS 

Yu. T. Zholudov, N. N. Rozhitskii 

Processes of nonradiative excitation energy transfer and excited states quenching in electrochem-
iluminescent sensor with working electrode, modified by Langmuir-Blodgett film with incorporated 
electrochemiluminescer molecules, are investigated by means of mathematical modeling. Compari-
son with experimental results revealed that considered model is applicable for Langmuir-Blodgett 
films thinner than 10 monolayers. The optimal thickness of the film for electrochemiluminescent 
sensor operation was estimated as 3-5 monolayers. 

Key words: electrogenerated chemiluminescence, Langmuir-Blodgett films, ECL sensor 
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Øëÿõîì ìàòåìàòè÷íîãî ìîäåëþâàííÿ äîñë³äæåíî ïðîöåñè áåçâèïðîì³íþâàëüíîãî ïåðå-
íîñó åíåðã³¿ çáóäæåííÿ òà òóø³ííÿ çáóäæåíèõ ñòàí³â â åëåêòðîõåì³ëþì³íåñöåíòíîìó ñåíñîð³ 
ç ðîáî÷èì åëåêòðîäîì, ùî ìîäèô³êîâàíèé ïë³âêîþ Ëåíãìþðà-Áëîäæåò ç ³íêîðïîðîâàíè-
ìè ìîëåêóëàìè åëåêòðîõåì³ëþì³íîôîð³â. Ïîð³âíÿííÿ ç åêñïåðèìåíòàëüíèìè ðåçóëüòàòàìè 
ïîêàçàëî, ùî ðîçãëÿíóòà ìîäåëü ìîæå çàñòîñîâóâàòèñÿ äëÿ ïë³âîê Ëåíãìþðà-Áëîäæåò òîí-
øå çà 10 ìîíîøàð³â. Çíàéäåíà îïòèìàëüíà òîâùèíà ïë³âêè äëÿ ðîáîòè åëåêòðîõåì³ëþì³íå-
ñöåíòíîãî ñåíñîðà ñêëàäàº 3-5 ìîíîøàð³â. 

Êëþ÷îâ³ ñëîâà: åëåêòðîãåíåðîâàíà õåì³ëþì³íåñöåíö³ÿ, ïë³âêè Ëåíãìþðà-Áëîäæåò, ÅÕË 
ñåíñîð 
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Ïóòåì ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ èññëåäîâàíû ïðîöåññû áåçûçëó÷àòåëüíîãî ïå-
ðåíîñà ýíåðãèè âîçáóæäåíèÿ è òóøåíèÿ âîçáóæäåííûõ ñîñòîÿíèé â ýëåêòðîõåìèëþìèíåñ-
öåíòíîì ñåíñîðå ñ ðàáî÷èì ýëåêòðîäîì, ìîäèôèöèðîâàííûì ïëåíêîé Ëåíãìþðà-Áëîäæåò 
ñ èíêîðïîðèðîâàííûìè ìîëåêóëàìè ýëåêòðîõåìèëþìèíîôîðîâ. Ñðàâíåíèå ñ ýêñïåðèìåí-
òàëüíûìè ðåçóëüòàòàìè ïîêàçàëî, ÷òî ðàññìîòðåííàÿ ìîäåëü ìîæåò ïðèìåíÿòüñÿ äëÿ ïëå-
íîê Ëåíãìþðà-Áëîäæåò òîíüøå 10 ìîíîñëîåâ. Íàéäåííàÿ îïòèìàëüíàÿ òîëùèíà ïëåíêè 
äëÿ ðàáîòû ýëåêòðîõåìèëþìèíåñöåíòíîãî ñåíñîðà ñîñòàâëÿåò 3-5 ìîíîñëîåâ. 

Êëþ÷åâûå ñëîâà: ýëåêòðîãåíåðèðîâàííàÿ õåìèëþìèíåñöåíöèÿ, ïëåíêè Ëåíãìþðà-Áëîä-
æåò, ÝÕË ñåíñîð 
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IMPACT OF GAS ADSORPTION AND pH OF SOLUTIONS ON RADIATIVE 
LIFETIME OF MODIFIED POROUS SILICON LAYERS 

A. I. Benilov1,3, I. V. Gavrilchenko1, I. V. Benilova2, 
V. A. Skryshevsky1, M. Cabrera3 

1 Radiophysics Department, Kyiv National Taras Shevchenko University, 64, Volodymyrska, 01033, Kyiv, 
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3 Laboratoire d’Electronique, Optoélectronique et Microsystèmes, Ecole Centrale de Lyon, 
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Abstract

IMPACT OF GAS ADSORPTION AND pH OF SOLUTIONS ON RADIATIVE LIFETIME 
OF MODIFIED POROUS SILICON LAYERS 

A. I. Benilov, I. V. Gavrilchenko, I. V. Benilova, V. A. Skryshevsky, M. Cabrera 

The time-resolved photoluminescence and radiative decay time of modified layers of porous sili-
con (PS) were studied at the adsorption of saturated organic vapors and buffers solutions with dif-
ferent pH. As-prepared PS samples were compared with ones after oxidation and deposition of poly 
(3,4-ethylenedioxythiophene) film. New type transducer for pH meter based on radiative decay time 
measurement of modified PS layers is proposed. The 1.9 times reduction of radiative lifetime of S- 
band is observed at the increasing of pH value from 2 to 9. 

Key words: porous silicon, photoluminescence, adsorption, buffers solutions. 
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Áóëî äîñë³äæåíî ê³íåòèêó ôîòîëþì³íåñöåíö³¿ òà ÷àñ æèòòÿ âèïðîì³íþâàëüíî¿ ðåêîìá³-
íàö³¿ ìîäèô³êîâàíèõ øàð³â ïîðóâàòîãî êðåìí³þ â óìîâàõ àäñîðáö³¿ íàñè÷åíèõ îðãàí³÷íèõ 
ïàð³â òà áóôåðíèõ ðîç÷èí³â ç ð³çíèìè çíà÷åííÿìè pH. Ùîéíî âèãîòîâëåí³ çðàçêè ïîðóâà-
òîãî êðåìí³þ áóëî ïîð³âíÿíî ³ç çðàçêàìè, ùî áóëî îêèñëåíî òà ïîêðèòî øàðîì ïîë³-3,4-
åòèëäèîêñèòèîôåíó. Çàïðîïîíîâàíî íîâèé òèï òðàíñäþñåðà, ùî áàçóºòüñÿ íà âèì³ð³ âèïðî-
ì³íþâàëüíîãî ÷àñó æèòòÿ, ùî ÷óòëèâèé äî ð³âíÿ pH. Ñïîñòåð³ãàºòüñÿ çìåíøåííÿ ó 1.9 ðàç³â 
âèïðîì³íþâàëüíîãî ÷àñó æèòòÿ S-ñìóãè ïðè çì³í³ pH ç 2 äî 9. 

Êëþ÷îâ³ ñëîâà: ïîðóâàòèé êðåìí³é, ôîòîëþì³íåñöåíö³ÿ, àäñîðáö³ÿ, áóôåðí³ ðîç÷èíè. 
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Áûëè èçó÷åíû êèíåòèêà ôîòîëþìèíåñöåíöèè è âðåìÿ æèçíè èçëó÷àòåëüíîé ðåêîìáè-
íàöèè ìîäèôèöèðîâàííûõ ñëîåâ ïîðèñòîãî êðåìíèÿ â óñëîâèÿõ àäñîðáöèè íàñûùåííûõ 
îðãàíè÷åñêèõ ïàðîâ è áóôåðíûõ ðàñòâîðîâ ñ ðàçëè÷íûì çíà÷åíèåì pH. Ñâåæåïðèãîòîâëåí-
íûå îáðàçöû ïîðèñòîãî êðåìíèÿ ñðàâíèâàëèñü ñ îáðàçöàìè, ïîäâåðãøèìèñÿ îêèñëåíèþ è 
ïîêðûòûìè ñëîåì ïîëè-3,4-ýòèëäèîêñèòèîôåíà. Ïðåäëîæåí íîâûé òèï òðàíñäþñåðà, îñ-
íîâàííîãî íà èçìåðåíèè èçëó÷àòåëüíîãî âðåìåíè æèçíè, ÷óâñòâèòåëüíîãî ê óðîâíþ pH. 
Íàáëþäàåòñÿ óìåíüøåíèå â 1.9 ðàç èçëó÷àòåëüíîãî âðåìåíè æèçíè S-ïîëîñû ïðè èçìåíå-
íèè pH ñ 2 äî 9. 

Êëþ÷åâûå ñëîâà: ïîðèñòûé êðåìíèé, ôîòîëþìèíåñöåíöèÿ, àäñîðáöèÿ, áóôåðíûå ðàñ-
òâîðû. 
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Â ðàáîòå ïðîèëëþñòðèðîâàíû âûñîêàÿ ÷óâñòâèòåëüíîñòü è èçáèðàòåëüíîñòü ãàçîâûõ ñåí-
ñîðîâ ïàññèâíîãî òèïà íà îñíîâå ñîåäèíåíèé TCNQ. Ïðîâåäåí ñîïîñòàâèòåëüíûé àíàëèç 
îòêëèêà ñåíñîðà íà äåéñòâèå ðàçëè÷íûõ ãàçîâ è ïàðîâ âîäû. Ïîêàçàíî, ÷òî àìïëèòóäà îò-
êëèêà è ïàðàìåòðû áûñòðîäåéñòâèÿ â ñðåäå ãàçà, âûäûõàåìîãî ÷åëîâåêîì, áîëåå ÷åì íà 1-
2 ïîðÿäêà ïðåâûøàþò ñîîòâåòñòâóþùèå óðîâíè ñèãíàëîâ ïðè âîçäåéñòâèè äðóãèõ àãåíòîâ. 
Ýòî ñâèäåòåëüñòâóåò î âûñîêîé ÷óâñòâèòåëüíîñòè èññëåäîâàííûõ ñåíñîðîâ ïî îòíîøåíèþ ê 
äàííîé áèîëîãè÷åñêîé ñðåäå. 
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Â ðîáîò³ ïðî³ëþñòðîâàí³ âèñîêà ÷óòëèâ³ñòü òà âèá³ðêîâ³ñòü ãàçîâèõ ñåíñîð³â ïàñèâíîãî 
òèïó íà îñíîâ³ ñïîëóê TCNQ. Ïðîâåäåíèé ïîð³âíÿëüíèé àíàë³ç â³äãóêó ñåíñîðà íà ä³þ ð³ç-
íèõ ãàç³â ³ ïàð³â âîäè. Ïîêàçàíî, ùî àìïë³òóäà â³äãóêó ³ ïàðàìåòðè øâèäêîä³¿ â ñåðåäîâèù³ 
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øåííþ äî äàíîãî á³îëîã³÷íîãî ñåðåäîâèùà. 
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Summary 

GAS-SENSITIVE SENSORS BASED ON TCNQ DERIVATIVES 

Yu. L. Alexandrov, O. P. Pospyelov, A. S. Zaika, V. A. Strelets, G. V. Kamarchuk 

High sensitivity and selectivity of gas sensor based on TCNQ compounds have been illustrated. 
The comparative analysis of the sensor response to the action of various gases and water vapour has 
been performed. It is shown that amplitude and speed of sensor response to the action of breath gas 
exceed those to the action of other gases agents by more than 1-2 orders of magnitude. It testifies 
about high sensitivity of the sensors under investigation to this biological media. 

Keywords: gas sensor, 7,7,8,8- tetracyanoquinodimethane (TCNQ), conductivity, breath gas, 
sensitivity. 
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Íà îñíîâå ïðîèçâîäíûõ TCNQ ñîçäàíû è ñ óñïåõîì ïðèìåíåíû ñåíñîðû àêòèâíîãî òèïà 
äëÿ àíàëèçà âûäûõàåìîãî ãàçà. Ïðè èçãîòîâëåíèè íîâûõ ñåíñîðîâ áûëà ñîçäàíà ìåçîñêîïè-
÷åñêàÿ ìèêðîêîíòàêòíàÿ ìóëüòèñòðóêòóðà, áëàãîäàðÿ ÷åìó äîñòèãíóòà âûñîêàÿ ÷óâñòâèòåëü-
íîñòü è ñåëåêòèâíîñòü. Ïðåäëîæåíû õàðàêòåðèñòè÷åñêèå ïàðàìåòðû îòêëèêà äëÿ óñòàíîâëå-
íèÿ åãî êîððåëÿöèé ñ ñîñòîÿíèåì îðãàíèçìà. 

Êëþ÷åâûå ñëîâà: ãàçîâûé ñåíñîð, 7,7,8,8-òåòðàöèàíîõèíîäèìåòàí (TCNQ), ïðîâîäè-
ìîñòü, âûäûõàåìûé ãàç, ÷óâñòâèòåëüíîñòü. 
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Íà îñíîâ³ ïîõ³äíèõ TCNQ ñòâîðåí³ ³ óñï³øíî âèêîðèñòàí³ ñåíñîðè àêòèâíîãî òèïó äëÿ 
àíàë³çó ãàçó, ÿêèé âèäèõàºòüñÿ. Ï³ä ÷àñ âèãîòîâëåííÿ íîâèõ ñåíñîð³â áóëà ñòâîðåíà ìåçî-
ñêîï³÷íà ì³êðîêîíòàêòíà ìóëüò³ñòðóêòóðà , çàâäÿêè ÷îìó äîñÿãíóòà âèñîêà ÷óòëèâ³ñòü ³ ñå-
ëåêòèâí³ñòü. Çàïðîïîíîâàí³ õàðàêòåðèñòè÷í³ ïàðàìåòðè â³äãóêó äëÿ âèçíà÷åííÿ êîðåëÿö³é 
³ç ñòàíîì îðãàí³çìó. 
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Summary 

ACTIVE TYPE SENSORS FOR BREATH GAS ANALYSIS 

A. P. Pospelov, I. G. Kushch, Yu. L. Alexandrov, A. M. Pletnev, G. V. Kamarchuk 

New active type TCNQ derivatives-based sensors have been developed and applied successfully 
to breath gas analysis. High sensitivity and selectivity of new sensors were achieved by application 
of mesoscopic point-contact multistructures to sensor design. Characteristic parameters in sensor 
response to breath action were proposed to reveal correlations with organism state. 

Keywords: gas sensor, 7,7,8,8-tetracyanochinodimethane (TCNQ), conductivity, breath gas, 
sensitivity. 
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Ultraviolet Assisted 3-D Microstructures on PET 
Komijani, Y. Izadi, N. Khadem-Hosseinieh, B. 
Mohajerzadeh, S. 

On page(s): 851- 853 

Abstract 
UV-assisted deep vertical etching of polyethylene 
terephthalate (PET) is shown to be suitable for realizing 
high resolution and high-aspect-ratio features, and is ap-
plied to fabrication of microelectromechanical systems 
(MEMS) and photonics devices. The technique has the 
potential to be used for structures below micrometer re-
gime. 

Sensitive Chemical Optic Sensor Using Birefringent 
Porous Glass for the Detection of Volatile Organic 
Compounds 
Pinet, E. Dube, S. Vachon-Savary, M. Cote, J.-S. 
Poliquin, M. 

On page(s): 854- 860 

Abstract 
A simple design involving a birefringent porous glass ori-
ented between two crossed polarizers serves as the foun-
dation for an optically based sensitive broad-spectrum 
chemical sensor. Volatile organic compounds (VOCs) 
such as acetonitrile vapors can be readily detected at 
concentrations of as low as 50 ppm. Changes are ob-
served in polarized light transmitted by the anisotropic 
porous material constituting the sensor, upon exposure 
to VOC-bearing air, as intensity changes at a defined 
wavelength or as changes in spectral content (color) 
detectable by the eye. The optical effects resulting from 
exposure to various vapors are reversible and may result 
from adsorption of solvent vapors with attendant reduc-
tion of anisotropy. The microporous structure as well as 
the surface chemistry of the sensor may be controlled for 
tuning the response to VOCs for industrial applications. 
Miniaturization of the sensor using low-cost materials 
such as plastic or glass optical fibers, Polaroid films, and 
birefringent porous glass is demonstrated. The sensor de-
scribed in this paper could use ambient light as source 
and the eye as detector (color change) or electronically 
controlled light emission and detection for better sensi-
tivity and real time monitoring of VOCs. Such intrinsic 
explosion proof sensors could be used to safely monitor 
VOC levels in remote environments. 

Low-Cost Surface-Mount LED Gas Sensor 
Shepherd, R.L. Yerazunis, W.S. Lau, K.T. Diamond, D. 

On page(s): 861- 866 

Abstract 
A low-cost chemical sensor comprising surface-mount 
light-emitting diodes (LEDs) has been developed for 
colorimetric gas detection. The device consists of a pair of 
LEDs connected to a simple PIC microcontroller circuit 
and in the most basic form, requires the use of only two in-
put–output (I/O) pins on the chip. The key features of this 
sensor are the use of a LED rather than a photodiode for 
light detection and an all-digital light detection protocol 
that leads to a reduction in cost and power consumption 
by avoiding the need for an analog-to-digital converter. 
The surface-mount diodes employed are more compact 
than standard LEDs and are more amenable to coating by 
solid-state sensor films. Results from sensors employing a 
chemochromic ammonia sensitive film are presented, and 
the detection of this target is demonstrated in the parts-
per-million range. The configuration is applicable to a 
wide range of colorimetric gas sensing materials. 

Acoustic and Optical VOCs Sensors Incorporating 
Carbon Nanotubes 
Penza, M. Cassano, G. Aversa, P. Cusano, A. Consales, 
M. Giordano, M. Nicolais, L. 

On page(s): 867- 875 

Abstract 
The authors investigate the sensing properties of single-
walled carbon nanotubes (SWCNTs) films, which are 
used as nanostructured materials for chemical sensors 
onto three types of transducers using different principles 
of operation as surface acoustic waves (SAWs), quartz-
crystal microbalance (QCM), and a standard silica op-
tical fiber (SOF) for detection of volatile organic com-
pounds at a room temperature. The sensing probes have 
been configured as 315- and 433-MHz SAW two-port 
resonator-based oscillator, 10-MHz QCM resonator, and 
SOF light-reflectometry-based system at a wavelength of 
1310 nm. A nanocomposite film of SWCNTs embedded 
in a cadmium-arachidate matrix was deposited by Lang-
muir-Blodgett (LB) technique onto the SAW sensors. 
An LB multilayer of SWCNTs-onto-CdA buffer material 
was also deposited onto the QCM and SOF sensors. The 
experiments demonstrate that carbon-nanotubes acous-
tic and optical sensors are highly sensitive to a wide range 
of polar and nonpolar organic solvents up to a sub-ppm 
detection limit at a room temperature. 
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Electrostriction of a Polyurethane Elastomer-Based 
Polyester 
Diaconu, I. Dorohoi, D.-O. Topoliceanu, F. 

On page(s): 876- 880 

Abstract 
This paper is dealing with the electromechanical proper-
ties of a synthesized polyurethane elastomer film-based 
polyester. On the basis of the electrostatic-field induced 
strain, dielectric, and stress-strain measurements carried 
out under ambient conditions, the electromechanical 
parameters such as thickness strain, apparent electros-
trictive coefficient, effective pressure, mechanical en-
ergy density, and Maxwell-effect contribution, were de-
termined. Thickness strain versus the static electric field 
showed a quadratic dependence up to about 6.3 MV/m, 
which is consistent with an electrostrictive response. The 
maximum induced strain of 7% obtained at 16 MV/m 
is higher than those reported in the literature on un-
prestrained polyurethane film with noncompliant elec-
trodes. Remarkable apparent electrostrictive coefficient 
(∼7.75 10-16 m2/V2) and response time (600 ms) were 
found. Under the actual experimental conditions (rigid 
electrodes and maximum electrostatic field of 16 MV/
m), the effective compressive pressure (0.9 MPa) and 
mechanical energy density (0.032 J/cm3) values are quite 
noticeable. A small Maxwell-effect contribution of only 
0.32% was found. The electromechanical parameters of 
this polyurethane elastomer indicate that this material is 
potentially useful for practical actuators and sensors. 

Tuning of Surface Properties of AlGaN/GaN Sensors for 
Nanodroplets and Picodroplets 
Buchheim, C. Kittler, G. Cimalla, V. Lebedev, V. 
Fischer, M. Krischok, S. Yanev, V. Himmerlich, M. 
Ecke, G. Schaefer, J.A. Ambacher, O. 

On page(s): 881- 886 

Abstract 
Modifications of AlGaN surfaces have been carried out 
in order to tune their wetting properties. A hydrophilic 
surface is achieved by a wet and dry thermal oxidation, 
whereas the deposition of fluorocarbon (FC) layers leads 
to a passivation with a hydrophobic behavior. It was 
found that both surfaces still change their properties in 
the first days/hours after the modification. For the FC 
layers, differences are observed in dependence of the 
deposition method, which are explained by the different 
chemical-bond structures of the various FC films. 

Cosputtered Metal and SiO
2
 Layers for Use in Thick-

Film MISiC NH
3
 Sensors 

Wingbrant, H. Persson, M. Abom, A.E. Eriksson, M. 
Andersson, B. Simko, S. Kubinski, D.J. Visser, J.H. 
Spetz, A.L. 

On page(s): 887- 897 

Abstract 
High-temperature metal-insulator-silicon-carbide (MI-
SiC) sensors are currently under development for use as 
NH

3
 sensors in selective-catalytic-reduction (SCR) sys-

tems in diesel engines or non-SCR (NSCR) systems in 
boilers. The detection of NH

3 
by these sensors requires 

the presence of triple points where the gas, the metal, and 
the insulator meet. These triple points have traditionally 
been located at the interface between the insulator and a 
porous metal. However, to facilitate the long-term stabil-
ity of the devices when used in a harsh environment, a 
nonporous gate material would be preferred. Here, the 
behavior of the samples where such triple points have 
been introduced in a dense film through cosputtering of 
the insulator (SiO

2
), and either Pt or Ir is studied. The 

NH
3
 sensitivity of the materials was found to be in ac-

cordance with the earlier investigations on Si-based 
samples with cosputtered gate materials. Several metal-
to-insulator ratios for each of the metals Pt and Ir were 
studied. The sensitivity of the layers as well as their selec-
tivity to different concentrations of NH

3
 at temperatures 

ranging from 150°C to 450°C was investigated. The films 
containing 60%–70% Pt or Ir were found to give a high 
sensitivity toward NH

3
. These samples were shown to be 

sensitive also to propylene and H
2
 but were rather insen-

sitive to NO and CO. 

A Capacitance Ultrasonic Transducer With 
Micromachined Backplate for Fast Flow Measurements 
in Hot Pulsating Gases 
Schroder, A. Kupnik, M. Oapos Leary, P. Benes, E. 
Groschl, M. 

On page(s): 898- 905 

Abstract 
A novel high-temperature resistant capacitance ultrason-
ic transducer is presented. It is designed for an ultrasonic 
transit-time gas flowmeter and meets two main require-
ments not fulfilled by common piezoelectric transduc-
ers: First, a special construction based on an oxidized 
and patterned silicon backplate combined with a metallic 
membrane enables transducer operation at elevated gas 
temperatures of up to 600°C. Second, the geometry and 
material parameters were chosen to obtain a broadband 
device that allows high signal slew rates and pulse repeti-
tion rates. As proven by measurements in an automotive 
combustion engine test bed environment, this new trans-
ducer suits for internal combustion engine exhaust flow 
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measurements in between the catalytic converter and the 
end of the exhaust pipe. Preliminary results for the ex-
haust mass flow (up to 160 kg/h) of a typical automotive 
engine measured with these novel transducers are given 
and compared with the mass flow calculated from fuel 
consumption and air/fuel ratio (λ). 

Adaptive Pulse Repetition Frequency Technique for 
an Ultrasonic Transit-Time Gas Flowmeter for Hot 
Pulsating Gases 
Kupnik, M. Schroder, A. Oapos Leary, P. Benes, E. 
Groschl, M. 

On page(s): 906- 915 

Abstract 
A technique of using an adaptive pulse repetition fre-
quency (PRF) to operate an ultrasonic contrapropaga-
tion transit-time gas flowmeter (UFM) is introduced. 
This adaptive PRF technique allows transient measure-
ments of hot (up to 450°C) and pulsating (up to 1.5 kHz) 
gas flows. Such conditions occur in the exhaust gas of a 
combustion engine. Here, a UFM with the widely used 
fixed PRF technique is not applicable, because the large 
gas temperature variations would prevent a reliable de-
tection of ultrasonic pulse arrival times. Coherently re-
flected waves are generated within the gas because of the 
unavoidable acoustic impedance mismatch between the 
gas and the transducers, and, depending on the gas tem-
peratures, these echoes overlap with the main signal. The 
adaptive PRF technique overcomes this problem and al-
lows correct pulse detection over the whole temperature 
range required. The UFM utilizes special high-tempera-
ture-resistant capacitance ultrasonic transducers (CUTs) 
to meet the requirements in terms of operating tempera-
ture range and dynamic response. Results, which are ob-
tained with a preliminary laboratory prototype, are pre-
sented for the exhaust gas mass flow rate in a ∅50-mm 
pipe measured at gas temperatures of up to 450°C and at 
PRFs of up to 5.5 kHz, which is an increase in frequency 
response of one order of magnitude in comparison to ex-
isting measurement systems. 

Nondestructive Dynamic Characterization of 
Nanocrystalline Diamond Membranes for Flexural Plate 
Wave Sensors 
Francis, L.A. Kromka, A. Steinmuller-Nethl, D. 
Bertrand, P. Van Hoof, C. 

On page(s): 916- 923 

Abstract 
Nanocrystalline diamond (NCD) is a promising material 
for the fabrication of highly sensitive flexural-plate-wave 
(FPW) sensors. The design of FPW sensors requires the 
determination of the mechanical properties of a vibrat-

ing thin-film membrane. In this paper, a method to in-
vestigate the mechanical resonance of NCD membranes 
is presented. Membranes with lateral dimensions in the 
millimeter range and 1.2-μm thick were excited in air by 
a loudspeaker, and the resonance mode shapes were re-
corded optically with a stroboscopic interferometer. The 
resonance frequencies helped in determining directly the 
mechanical parameter of interest for the design of dia-
mond-based FPW devices and the residual stress in the 
NCD layer. This method allows the rapid investigation 
of prototype materials without requiring an integrated 
transduction system and can be applied to analyze struc-
tures with the actual dimensions of FPW sensors. The 
experimental results are used to assess the sensing prop-
erties of FPW devices with NCD membranes, which are 
enhanced with respect to classical materials such as sili-
con-based materials. 

Induced Magnetic Anisotropy and Stress-Impedance 
Effect in Nanocrystalline Fe

73.5
Cu

1
Nb

3
Si

13.5
B

9
 Ribbons 

Li, D. Lu, Z. Zhou, S. 

On page(s): 924- 927 

Abstract 
The influence of direction and strength of induced mag-
netic anisotropy on stress-impedance (SI) effect was ex-
perimentally and theoretically studied in this paper. Ex-
perimentally, it was found that the magnetic anisotropy 
of the stress Joule heated Fe

73.5
Cu

1
Nb

3
Si

13.5
B

9 
nanocrys-

talline ribbons were determined by direction and strength 
of the induced anisotropy. Theoretical calculations of the 
direction and strength of the induced magnetic anisot-
ropy suggest that transverse anisotropy and small aniso-
tropic field result in an increase of the SI effect. To de-
crease the anisotropic field and increase the transverse 
anisotropy simultaneously, a complex annealing proc-
ess was applied to Fe

73.5
Cu

1
Nb

3
Si

13.5
B

9
 ribbons, and it 

was found that the SI effect was drastically improved. A 
maximum change of 286% in the SI ratio of the complex 
annealed nanocrystalline Fe

73.5
Cu

1
Nb

3
Si

13.5
B

9 
ribbon was 

observed around 10 MHz frequencies. 

Characterization of an Integrable Single-Crystalline 3-D 
Tactile Sensor 
Vasarhelyi, G. Adam, M. Vazsonyi, E. Vizvary, Z. Kis, 
A. Barsony, I. Ducso, C. 

On page(s): 928- 934 

Abstract 
Porous-Si-micromachining technique was used for the 
formation of single-crystalline force-sensor elements, 
capable of resolving the three vector components of the 
loading force. Similar structures presented so far are cre-
ated from deposited polycrystalline Si resistors embed-
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ded in multilayered SiO
2
/Si

3
N

4
 membranes, using sur-

face micromachining technique for a cavity formation. 
In this paper, the authors implanted four piezoresistors in 
an n-type-perforated membrane, having their reference 
pairs on the substrate in order to form four half bridges 
for the transduction of the mechanical stress. They suc-
cessfully combined the HF-based porous-Si process 
with conventional doping and Al metallization, thereby 
offering the possibility of integration with readout and 
amplifying electronics. The 300 × 300 μm2 membrane 
size allows for the formation of large tactile arrays using 
single-crystalline-sensing elements of superior mechani-
cal properties. They used the finite-element method for 
modeling the stress distribution in the sensor, and verified 
the results with real measurements. Finally, they covered 
the sensors with different elastic silicon–rubber layers, 
and measured the sensor’s altered properties. They used 
continuum mechanics to describe the behavior of the 
rubber layer. 

Ferrite-Piezoelectric Multilayers for Magnetic Field 
Sensors 
Fetisov, Y.K. Bush, A.A. Kamentsev, K.E. 
Ostashchenko, A.Y. Srinivasan, G. 

On page(s): 935- 938 

Abstract 
A magnetic field sensor based on magnetoelectric effects 
in a ferrite-piezoelectric layered sample is proposed. 
Such sensors are passive, provide direct conversion of 
magnetic fields into an electrical signal, and allow meas-
urements of both ac and dc magnetic fields. A multilayer 
sample of nickel zinc ferrite-lead zirconate titanate has 
been used to characterize the sensor response to ac and 
dc fields, field orientations, frequency, and temperature. 
The sample shows a linear response for dc fields up to a 
maximum of 1750 Oe. The sensor output is temperature 
independent over 273–337 K, but is dependent on fre-
quency of the ac excitation field. Operating at electro-
mechanical resonance for the element enhances the sen-
sor sensitivity by an order of magnitude. For ac magnetic 
field sensors, the output varies linearly with amplitude. 

Bubble Detector in Polyurethane Applications Based on a 
Microwave System 
Redo-Sanchez, A. Tejada, J. Bohigas, X. 

On page(s): 939- 944 

Abstract 
This paper discusses a device that detects bubbles in glue 
depositions on a windshield glass, which may cause water 
leakages inside the cockpit. This device is inexpensive, 
more reliable than other existing solutions, and imple-
ments a specific signal treatment and a bubble size cal-

culation model. The device is based on microwave radia-
tion system in the X-band and has been developed and 
implemented in real production in the final assembly 
area of the automotive industry. 

ITO/Homoepitaxial ZnSe/ITO MSM Sensors With 
Thermal Annealing 
Chang, S.J. Lin, T.K. Su, Y.-K. Chiou, Y.Z. Wang, C.K. 
Chang, S.P. Chang, C.M. Tang, J.J. Huang, B.R. 

On page(s): 945- 949 

Abstract 
Indium–tin–oxide/homoepitaxial ZnSe/indium–tin–
oxide metal-semiconductor-metal ultraviolet/blue sen-
sors were prepared on the ZnSe substrates. It was found 
that the Schottky-barrier height became larger and the 
interface state density became smaller after annealing. 
With an incident wavelength of 448 nm and an applied 
bias of 1 V, it was found that the responsivities for the 
sensors with and without thermal annealing were 0.15 
and 0.12 A/W, which corresponds to the quantum effi-
ciencies of 40% and 33.5%, respectively. Furthermore, 
it was found that the sensors with a smaller noise equiva-
lent power and larger detectivity can be achieved by an-
nealing. 

An Electronic-Calibration Scheme for Logarithmic 
CMOS Pixels 
Choubey, B. Aoyoma, S. Otim, S. Joseph, D. Collins, S. 

On page(s): 950- 956 

Abstract 
Logarithmic cameras have the wide dynamic range re-
quired to image natural scenes and encode the impor-
tant contrast information within the scene. However, 
the images from these cameras are severely degraded by 
a fixed pattern noise (FPN). Previous attempts to im-
prove the quality of the images from these cameras by 
removing an additive FPN have led to disappointing re-
sults. Using an existing model for the response of loga-
rithmic pixels, it is concluded that the residual FPN in 
these images is caused by gain variations between pixels. 
In order to reduce the effects of these variations, a read-
out circuit, which is based upon a differential amplifier, 
has been used. However, even with this readout circuit, 
high-quality images will only be obtained if each image 
is corrected to remove the effects of both gain and offset 
variations. Measurement results are presented that show 
that the quality of the output from the logarithmic pixels 
is significantly improved if an electronic-calibration pro-
cedure is used to correct for both types of variations. In 
fact, with this procedure, the contrast sensitivity of the 
logarithmic pixels becomes comparable to that of the hu-
man eye over five decades of illumination intensity. 
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AlGaN-Based Linear Array for UV Solar-Blind Imaging 
From 240 to 280 nm 
Mazzeo, G. Reverchon, J.-L. Duboz, J.-Y. 
Dussaigne, A. 

On page(s): 957- 963 

Abstract 
The realization of a linear array of 300 pixels, with a 26-
μm pitch, based on Al

x
Ga

1-x
N metal–semiconductor–

metal photodetectors, is described. The composition of 
the active layer is chosen in order to optimize the solar-
blind operation: A sharp cutoff at 280 nm is observed, 
with discrimination between far and medium ultraviolet 
(UV) of three orders of magnitude. The detector shows 
a peak responsivity of 12 mA/W and a dark current 
smaller than 1 fA at the typical polarization of 4 V. The 
maximum resolution is analyzed in terms of modulation 
transfer function (MTF): The best result is obtained for 
a front-side illumination, i.e., when an MTF of 0.45 is 
measured at the half Nyquist frequency (19.2 lp/mm). 
Some UV images, which are obtained in a pushbroom 
model, are reported. The visible rejection is proven by 
directly imaging the arc of a Xenon lamp: It is shown that 
only the relatively weak far-UV component contributes 
to the signal. 

Flip-Chip p(GaN)-i(GaN)-n(AlGaN) Narrowband UV-A 
Photosensors 
Ko, T.K. Shei, S.C. Chang, S.J. Su, Y.K. Chiou, Y.Z. 
Lin, Y.C. Chang, C.S. Chen, W.S. Wang, C.K. Sheu, 
J.K. Lai, W.C. 

On page(s): 964- 969 

Abstract 
Flip-chip p(GaN)-i(GaN)-n(AlGaN) photosensors with 
extremely low dark currents were fabricated and charac-
terized. It was found that the sensor with a 0.5-μm-thick 
Si-doped n+-Al

0.15
Ga

0.85
N layer could only detect optical 

signals with wavelength in between 325 and 360 nm. With 
an incident wavelength of 355 nm, the authors achieved 
a peak responsivity of 0.16 A/W at zero bias, which cor-
responds to an external quantum efficiency of 56%. 

Characterization of Amorphous GMI Thin-Film 
Meander Trilayers 
Giouroudi, I. Hauser, H. Musiejovsky, L. Steurer, J. 

On page(s): 970- 973 

Abstract 
This paper presents the magnetic properties of CoFeB 
trilayer thin films in relation to the high-frequency im-
pedance responses. Fifty- and 100-nm-thin amorphous 
layers with a central 100- and 200-nm-thin Cu layer, re-
spectively, were sputtered onto a thermally oxidized Si 

wafer. 300-μm-long meanders of 3–20-μm width were 
structured using a standard mask with various meanders, 
which were connected in series and were then formed 
by plasma etching. Magnetization curves, parallel to 
the easy axis, and hard axis of uniaxial anisotropy, were 
measured by the magnetoptical Kerr effect exhibiting 
anisotropy fields of around 2 kA/m and low coercivity 
in the hard-axis direction, depending on the film thick-
ness. The magnetoimpedance (MI) effect was measured 
manually from 10 MHz to 1 GHz by means of a network 
analyzer using the reflected wave through the sample. 
The maximum effect occurred for both samples at 850 
MHz. 

Kernel Density Estimation-Based Data Correlation 
Feng, J. Qu, G. Potkonjak, M. 

On page(s): 974- 981 

Abstract 
Calibration is the process of identifying and correcting 
the most likely error in sensor measurements. The basis 
for the authors’ calibration procedure is to construct a 
statistical error model that captures the characteristics 
of the measurement errors. Such an error model can be 
constructed either offline or online and is derived us-
ing the nonparametric kernel-density-estimation tech-
niques. Models constructed using various forms of the 
kernel smoothing functions are compared using statis-
tical evaluation methods. Based on the selected error 
model, they propose four alternatives to make the tran-
sition from the error model to the calibration model, 
which is represented by piecewise polynomials. In addi-
tion, statistical validation and evaluation methods such 
as resubstitution, is used in order to establish the interval 
of confidence for both the error model and the calibra-
tion model. Traces of the acoustic signal-based distance 
measurements recorded by infield deployed sensors are 
used as their demonstrative example. Finally, they dis-
cuss the broad range of applications of the error models 
and provide an example on how adopting statistical error 
model as the optimization objective impacts the accu-
racy of the location discovery problem in wireless sensor 
networks. 

Multichannel Temperature Sensing by Differential 
Coherence Multiplexing 
Ivanov, V.V. Markelov, V.A. Novikov, M.A. Ustavshikov, 
S.S. Volkov, P.V. Kwon, I.-B. 

On page(s): 982- 985 

Abstract 
The method of differential coherence multiplexing is 
demonstrated for multichannel temperature sensing. 
The idea of the method is to introduce into the con-
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ventional coherence-multiplexed sensor array a chain 
of stable etalon interferometers connected to the inter-
rogating interferometer in parallel to the sensor chains. 
Optical delays of sensor interferometers are obtained 
from the phase shift of the interference maximums of 
the etalon and sensor coherence peaks. The technique 
is inherently insensitive to low-frequency phase noise in 
the interrogating interferometer and does not require any 
means for measurement of the optical path difference of 
the interrogating interferometer. Multiplexed tempera-
ture sensing is demonstrated in a chain of four extrinsic 
Fabry–PÉrot temperature sensors in the range of 400°C 
with a root-mean-square noise of 0.005°C. Theoretical 
estimations show a possibility of increasing the dynamic 
range to the units of 105. 

A Parallel Multiplexed Temperature Sensor System 
Using Bragg-Grating-Based Fiber Lasers 
Mandal, J. Sun, T. Grattan, K.T.V. Zheng, R.T. Ngo, 
N.Q. Augousti, A.T. 

On page(s): 986- 995 

Abstract 
A parallel multiplexed temperature sensor scheme us-
ing a Bragg grating-based fiber laser approach has been 
developed and evaluated. Multiple laser cavities were 
formed as the active gain media of the system using a 
common broadband chirped fiber Bragg grating (CFBG) 
and several normal FBGs, which were used as optical 
feedback elements, in conjunction with different lengths 
of erbium-doped fibers (EDFs). These gain media were 
externally pumped by light from a 1480-nm laser diode 
(LD) through a 1480-nm 1×4 splitter. Normal FBGs 
were used as the wavelength-selective and sensing ele-
ments of the laser system. Simultaneous laser action at 
three different wavelengths corresponding to channels 1, 
3, and 4, respectively, was obtained using this scheme. 
The temperature was measured over the range from room 
temperature (27°C) to a maximum of 540°C, which 
shows the potential of the scheme for quasi-distributed 
sensor applications. 

A Multiplexed Impedance Analyzer for Characterizing 
Polymer-Coated QCM Sensor Arrays 
Mills, C.A. Chai, K.T.C. Milgrew, M.J. Glidle, A. 
Cooper, J.M. Cumming, D.R.S. 

On page(s): 996- 1002 

Abstract 
This paper describes the development and evaluation of 
a custom-built impedance analyzer, which uses a multi-
plexing bridge circuit to characterize an array of polymer-
coated quartz crystal microbalance (QCM) sensors. The 
analyzer is constructed on a single printed circuit board 

with minimum components and is sufficiently compact 
for integration into a handheld format. The custom-built 
device is used to observe the changes that occur in QCM 
sensors when experimental conditions such as polymer 
coating film thickness, odorant vapor pressure, and rela-
tive molecular mass are varied. An equivalent electric 
circuit for a QCM is used to model the conductance and 
susceptance data captured by the analyzer. The measured 
response of an array of QCM sensors demonstrates that 
the custom-built device is a suitable instrument for de-
tecting different gases and understanding polymer–va-
por interactions. 

An MCM-Based Microsystem for Colorimetric 
Detection of Biomolecules in Biological Fluids 
Minas, G. De Graaf, G. Wolffenbuttel, R.F. 
Correia, J.H. 

On page(s): 1003-1009 

Abstract 
This paper presents a multichip module microsystem for 
biological fluid analysis. It is composed of three parts, 
namely 1) CMOS silicon optical detection microsystem, 
which includes a photodetector and a light-to-frequency 
converter for readout; 2) dielectric thin-film-based op-
tical filter on top of the photodetector fabricated using 
IC-compatible postprocessing; and 3) glass die on top 
containing the microchannels fabricated using SU-8 
techniques. The application is in low-cost quantitative 
measurement of the concentration of biomolecules in 
biological fluids. Its operation is based on optical ab-
sorption in the part of the visible spectrum that is defined 
by the specific biomolecule. Signals proportional to the 
intensity of the light transmitted through the biological 
fluid are available at the output in the form of bit streams, 
which allows simple computer interfacing. The quantita-
tive measurement of the total protein in urine is success-
fully demonstrated. The photodiode responsivity is 224 
mA/W with a full-width at half-maximum of 10 nm at 
λ= 600 nm. The optical system sensitivity is 1 kHz/Wm-2 

at λ= 670 nm. 

Design and Analysis of the Position Detection Algorithm 
for a Probe Storage 
Min, D.-K. Hong, S. 

On page(s): 1010-1015 

Abstract 
A new two-axis positional error detection algorithm for 
probe storage is proposed. Using only probes, this algo-
rithm can detect two-axis positions simultaneously and 
continuously for off-track control and synchronization. 
Two decomposition signals are multiplied to the probe 
readback signal while vibrating the scanner in low fre-
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quency of the specific value to extract two position er-
ror signals from it. In addition, the same algorithm using 
only one decomposition signal is proposed. Because this 
algorithm provides very precise positional errors con-
tinuously, off-track and synchronization errors can be 
controlled to zero continuously, and the sensitivities to 
disturbances can be reduced. 

SOI Hall-Sensor Front End for Energy Measurement 
Blagojevic, M. Kayal, M. Gervais, M. De Venuto, D. 

On page(s): 1016- 1021 

Abstract 
The growing demand for the solid-state meters for power 
and energy measurement leads to the fully integrated 
Hall-sensor-based microsystem solutions. In this pa-
per, a silicon-on-insulator (SOI) Hall-sensor-based mi-
crosystem for energy measurements with dynamic off-
set cancellation was described. The Hall sensor is used 
to multiply the line voltage and the line current, giving 
an output voltage proportional to the instantaneous 
power. Furthermore, the voltage at the Hall output is 
proportional to the line active power and can be further 
processed. By converting the sensor output voltage to a 
digital signal using a (ΔΣ) modulator followed by a dig-
ital filtering, the energy consumption is observed at the 
end of the processing chain. The entire microsystem has 
been integrated in an experimental 0.5-μm fully depleted 
SOI process and has a measured output error of less than 
±1.5%. 

A Novel Transepidermal Water Loss Sensor 
Valentin, B. Mundlein, M. Chabicovsky, R. Nicolics, J. 

On page(s): 1022-1026 

Abstract 
Recently, a novel microsensor to measure the transepi-
dermal water loss (TEWL) of the human skin has been 
developed. The sensor is based on an interdigital elec-
trode system covered with a highly hygroscopic salt film. 
It is mounted inside a closed chamber arrangement in 
a distance of about 1.4 mm away from the skin. In this 
paper, the authors present a new method to evaluate and 
calibrate the sensor device. Different TEWL values are 
imitated by a variable humidity source. Furthermore, the 
very high sensitivity of the TEWL sensor is demonstrated. 
The output signal represented by the conductance of the 
sensor varies over six orders of magnitude in the relevant 
TEWL range between 2 and 60 g/(m2⋅h). 

DeFET: A Novel CMOS Electric-Field Sensor for Lab-
on-a-Chip and Biomedical Applications 
Ghallab, Y.H. Badawy, W. 

On page(s): 1027-1037 

Abstract 
This paper presents a novel CMOS electric-field sen-
sor, it is called the “differential electric-field sensitive 
field-effect transistor” (DeFET), which is based on a 
standard 0.18-μm Taiwan Semiconductor Manufactur-
ing Company (TSMC) CMOS technology. The DeFET 
shows a sensitivity of 51.7 mV/(V/μm). This paper also 
describes the DeFET's theory of operation in addition to 
the experimental and simulation results that confirm the 
DeFET's theory of operation. Some applications of the 
DeFET in the area of lab on a chip and biomedical are 
also presented. 
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28 êâ³òíÿ 2007 ð. â³äîìîìó â÷åíîìó, äîêòî-
ðó ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôåñîðó, çà-
â³äóâà÷ó ëàáîðàòîð³¿ Îäåñüêîãî íàö³îíàëüíîãî 
óí³âåðñèòåòó ³ìåí³ ². ². Ìå÷íèêîâà, çàñòóïíèêó 
ãîëîâíîãî ðåäàêòîðà íàøîãî æóðíàëó ßðîñëàâó 
²ëë³÷ó Ëåï³õó âèïîâíèëîñü 60 ðîê³â. 

Íàóêîâó ðîáîòó ß. ². Ëåï³õ ðîçïî÷àâ â Ñó-
õóìñüê³é ô³ë³¿ Àêóñòè÷íîãî ³íñòèòóòó ÀÍ ÑÐÑÐ, 
êóäè áóâ íàïðàâëåíèé çà ïðîïîçèö³ºþ êåð³âíè-
öòâà ô³ë³¿, äå â³í ïðîõîäèâ ïðàêòèêó íà 3-ìó, 
4-ìó ³ 5-ìó êóðñàõ ³ òàì æå çàõèñòèâ äèïëîì ³í-
æåíåðà ï³ñëÿ çàê³í÷åííÿ â 1970 ðîö³ íàâ÷àííÿ 
íà ³íæåíåðíî-ô³çè÷íîìó ôàêóëüòåò³ â Îäåñü-
êîìó ïîë³òåõí³÷íîìó ³íñòèòóò³. Ïðàöþâàâ òàì 
ó â³ää³ë³ äîêòîðà ô³çèêî-ìàòåìàòè÷íèõ íàóê, 
çãîäîì àêàäåì³êà â³öå-ïðåçèäåíòà ÀÍ ÑÐÑÐ 
Â³êòîðà ²âàíîâè÷à ²ëë³÷îâà. 

Çãîäîì ßðîñëàâ ²ëë³÷ ïîâåðíóâñÿ â Îäåñó ³ ç 
1975 ð. ïî 1977 ð. ïðàöþâàâ â Îäåñüêîìó â³ää³-
ëåíí³ ²íñòèòóòó ìàòåìàòèêè ÀÍ ÓÐÑÐ. Ç 1977 ð. 
ïî 1992 ð. ïðàöþâàâ ó Íàóêîâî-äîñë³äíîìó 

òåõíîëîã³÷íîìó ³íñòèòóò³ “Òåìï” Ì³í³ñòåðñòâà 
ïðîìèñëîâîñò³ çàñîá³â çâ’ÿçêó ÑÐÑÐ íà ïîñà-
äàõ ñòàðøîãî, ïðîâ³äíîãî ³íæåíåðà, íà÷àëüíè-
êà ñåêòîðà, â³ää³ëó. Â ÍÄÒ² “Òåìï” ñòâîðèâ ëà-
áîðàòîð³þ àêóñòîåëåêòðîí³êè ³ òîíêîïë³âêîâî¿ 
òåõíîëîã³¿ ³ óñï³øíî íåþ êåðóâàâ. 

Ï³ñëÿ çàê³í÷åííÿ àñï³ðàíòóðè ó àêàäåì³-
êà ÐÀÍ, òîä³ àêàäåì³êà ÀÍ ÑÐÑÐ Þð³ÿ Âàñè-
ëüîâè÷à Ãóëÿºâà (ì. Ìîñêâà, Ðîñ³ÿ), â 1985 ð. 
çàõèñòèâ äèñåðòàö³þ êàíäèäàòà ô³çèêî-ìà-
òåìàòè÷íèõ íàóê. Çàõèñò â³äáóâñÿ â ²íñòèòóò³ 
ô³çèêè íàï³âïðîâ³äíèê³â ÀÍ ÓÐÑÐ. Ó 1990 ð. 
ÂÀÊ ÑÐÑÐ ïðèñâî¿â Ëåï³õó ß.². íàóêîâå çâàííÿ 
ñòàðøîãî íàóêîâîãî ñï³âðîá³òíèêà. 

Ó 1992 ðîö³ Ëåï³õ ß. ². ïåðåéøîâ íà ðîáîòó 
â ÑÊÒÁ “Åëåìåíò” Ì³í³ñòåðñòâà â³éñüêîâî-
ïðîìèñëîâîãî êîìïëåêñó ³ êîíâåðñ³¿ Óêðà¿íè, 
äå ïðàöþâàâ íà÷àëüíèêîì íàóêîâî-äîñë³äíî-
ãî â³ää³ëó, â³ää³ëåííÿ, à çãîäîì – íà÷àëüíèêîì 
íàóêîâî-òåõí³÷íîãî öåíòðó “Ôîíîí”, ÿêèé ìàâ 
ñòàòóñ ñàìîñò³éíî¿ ãîñïðîçðàõóíêîâî¿ íàóêîâî-
äîñë³äíî¿ îðãàí³çàö³¿ ïðè ÑÊÒÁ “Åëåìåíò”. 

Ç 17 ñ³÷íÿ 2001 ðîêó â ïîðÿäêó ïåðåâîäó ïå-
ðåéøîâ íà ðîáîòó â Îäåñüêèé íàö³îíàëüíèé 
óí³âåðñèòåò ³ì. ².² Ìå÷íèêîâà. Ïðàöþº çàâ³äó-
âà÷åì íàóêîâî-äîñë³äíî¿ ëàáîðàòîð³¿ åëåêòðî-
ííèõ, éîííèõ ³ ìîëåêóëÿðíèõ ïðîöåñ³â ó íà-
ï³âïðîâ³äíèêàõ ³ íà ïîñàä³ ïðîôåñîðà êàôåäðè 
åêñïåðèìåíòàëüíî¿ ô³çèêè. 

Ó 2001 ð. ï³ñëÿ çàê³í÷åííÿ äîêòîðàíòóðè â 
Îäåñüêîìó íàö³îíàëüíîìó óí³âåðñèòåò³ ³ìåí³ 
². ². Ìå÷íèêîâà (íàóêîâèé êîíñóëüòàíò ïðîô. 
Â. À. Ñìèíòèíà) çàõèñòèâ äèñåðòàö³þ äîêòîðà 
ô³çèêî-ìàòåìàòè÷íèõ íàóê. 

Ïåðøà íàóêîâà ñòàòòÿ Ëåï³õà ß. ². áóëà íà-
äðóêîâàíà çà ìàòåð³àëàìè äèïëîìíî¿ ðîáî-
òè â 1974ð. ó íàóêîâèõ ïðàöÿõ ÖÍÄ² ³ì. àêàä. 
À.Í. Êðèëîâà. À ïåðåä òèì áóëè çðîáëåí³ äîïî-
â³ä³ íà Âñåñîþçí³é íàóêîâî-òåõí³÷í³é êîíôåðå-
íö³¿ ìîëîäèõ â÷åíèõ ³ ñïåö³àë³ñò³â â 1971 ðîö³ â 
Ëåí³íãðàä³ ³ â 1973 ðîö³ íà VIII Âñåñîþçí³é àêó-
ñòè÷í³é êîíôåðåíö³¿ â Ìîñêâ³. 

Îñíîâí³ íàóêîâ³ ³íòåðåñè, ùî ñôîðìóâàëèñÿ 
íà ïî÷àòêó 80-õ ðîê³â ìèíóëîãî ñòîë³òòÿ çíàõî-
äÿòüñÿ íà ñòèêó ê³ëüêîõ íàóêîâèõ íàïðÿìê³â – 
öå ô³çè÷íà àêóñòèêà, àêóñòèêà òâåðäîãî ò³ëà, 

Äîêòîð ô³çèêî-ìàòåìàòè÷íèõ íàóê, ïðîôåñîð 

ßÐÎÑËÀÂ ²ËË²× ËÅÏ²Õ 

(Äî 60-ð³÷÷ÿ ç äíÿ íàðîäæåííÿ) 
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ô³çèêà ³ òåõíîëîã³ÿ íàï³âïðîâ³äíèê³â ³ ä³åëåêò-
ðèê³â, àêóñòîåëåêòðîí³êà ³ ñåíñîðèêà. Â öåíòð³ 
óâàãè áóëè äîñë³äæåííÿ ÿâèù, ùî âèíèêàþòü 
â øàðóâàòèõ ñòðóêòóðàõ ï’ºçîåëåêòðèê-íàï³â-
ïðîâ³äíèê, ï’ºçîåëåêòðèê-ä³åëåêòðèê ïðè ïî-
øèðåíí³ ïîâåðõíåâèõ àêóñòè÷íèõ õâèëü, à òà-
êîæ ÿâèù, ùî âèíèêàþòü ïðè âçàºìîä³¿ â òàêèõ 
ñòðóêòóðàõ àêóñòè÷íîãî ïîëÿ ç ïîëÿìè ³íøî¿ 
ô³çè÷íî¿ ïðèðîäè. 

Öèì ïðîáëåìàì áóëè ïðèñâÿ÷åí³ äèñåðòà-
ö³¿ êàíäèäàòà ³ äîêòîðà ô³çèêî-ìàòåìàòè÷íèõ 
íàóê. Öåé íàóêîâèé íàïðÿìîê ðîçâèâàâñÿ òà-
êîæ â ÷èñëåííèõ íàóêîâî-äîñë³äíèõ ³ äîñë³ä-
íî-êîíñòðóêòîðñüêèõ ðîáîòàõ, êåð³âíèêîì ³ 
áåçïîñåðåäí³ì âèêîíàâöåì ÿêèõ áóâ ßðîñëàâ 
²ëë³÷. Á³ëüø³ñòü ç öèõ ðîá³ò âèêîíóâàëèñü â ðà-
ìêàõ äåðæàâíèõ ³ ãàëóçåâèõ íàóêîâî-òåõí³÷íèõ 
ïðîãðàì. Ðåçóëüòàòè äîñë³äæåíü â öüîìó ö³êà-
âîìó ³ ïðîäóêòèâíîìó íàïðÿìêó â³äîáðàæåí³ 
â á³ëüøå 150 íàóêîâèõ ïóáë³êàö³ÿõ ³ á³ëüøå 20 
âèíàõîäàõ, äåñÿòö³ íàóêîâî-òåõí³÷íèõ çâ³ò³â, à 
òàêîæ â äèñåðòàö³ÿõ, ïî ÿêèõ â³í áóâ íàóêîâèì 
êîíñóëüòàíòîì. 

Ðÿä ðåçóëüòàò³â äîñë³äæåíü ìàþòü ïð³îðè-
òåòíèé õàðàêòåð. Äî òàêèõ, çîêðåìà, íàëåæèòü 
³äåÿ âèêîðèñòàííÿ êóòîâî¿ çàëåæíîñò³ ôàçîâî¿ 
øâèäêîñò³ ïîøèðåííÿ ïîâåðõíåâèõ àêóñòè÷-
íèõ õâèëü (ÏÀÕ) Ðåëåÿ â êðèñòàë³÷íèõ ï’ºçîå-
ëåêòðèêàõ ³ áåçêîíòàêòíîãî çáóäæåííÿ ³ äåòåê-
òóâàííÿ ÏÀÕ äëÿ êåðóâàííÿ õàðàêòåðèñòèêàìè 
ïðèñòðî¿â íà ÏÀÕ. Ïîêàçàíî, ùî ðåàë³çàö³ÿ ö³º¿ 
³äå¿ äîçâîëÿº ñóòòºâî çá³ëüøèòè êåðîâàí³ñòü õà-
ðàêòåðèñòèêàìè àêóñòîåëåêòðîííèõ ïðèñòðî¿â 
íà ÏÀÕ. Çîêðåìà, äîñÿãíóòî êåðîâàíîñò³ ðîáî-
÷îþ ÷àñòîòîþ ïðèñòðî¿â â 5-6 ðàç³â á³ëüøå í³æ 
³íøèìè â³äîìèìè ìåòîäàìè. Äîñë³äæåííÿ çà-
êîíîì³ðíîñòåé, ùî ìàþòü ì³ñöå ïðè çáóäæåí-
í³, ïîøèðåíí³ ³ äåòåêòóâàíí³ ÏÀÕ â øàðóâàòèõ 
ñòðóêòóðàõ ³ ðîçðîáêà ö³º¿ ïë³äíî¿ ³äå¿ çðîáèëà ¿¿ 
áàçîâîþ äëÿ ñòâîðåííÿ íîâîãî êëàñó êåðîâàíèõ 
àêóñòîåëåêòðîííèõ ïðèñòðî¿â ³ ñåíñîð³â ô³çè÷-
íèõ âåëè÷èí, ùî ñóòòºâî ðîçøèðþº ìîæëèâîñ-
ò³ àêóñòîåëåêòðîí³êè â ö³ëîìó. 

²äåÿ ñåëåêòèâíî¿ ïîëÿðèçàö³¿ ñåãíåòîêåðàì³-
êè, êð³ì ðîçøèðåííÿ ôóíêö³îíàëüíèõ ìîæëè-
âîñòåé àêóñòîåëåêòðîííèõ ïðèñòðî¿â, äîçâîëÿº 
êàðäèíàëüíî ñïðîñòèòè ìåòîäè ïðîåêòóâàííÿ 
ïðèñòðî¿â íà ÏÀÕ ³ âèð³øèòè ðÿä òåõíîëîã³-
÷íèõ ïðîáëåì àêóñòîåëåêòðîí³êè. Çîêðåìà, 
çä³éñíþâàòè çâàæóâàííÿ çóñòð³÷íî-øòèðüîâèõ 
ïåðåòâîðþâà÷³â ç íåçì³ííèì ïåðåêðèòòÿì åëå-
êòðîä³â øëÿõîì ñåëåêòèâíî¿ ïîëÿðèçàö³¿ çâóêî-

ïðîâîäó ç òîïîëîã³ºþ â³äïîâ³äíî âèáðàí³é ôóí-
êö³¿ àïîäèçàö³¿. 

Çàïðîïîíîâàíà Ëåï³õîì ß. ². íîâà âàãîâà 
ôóíêö³ÿ, ùî áàçóºòüñÿ íà òåîðåì³ Êîòåëüíè-
êîâà, äëÿ çâàæóâàííÿ çóñòð³÷íî-øòèðüîâèõ 
àïîäèçîâàíèõ ïåðåòâîðþâà÷³â ïîâåðõíåâèõ 
àêóñòè÷íèõ õâèëü äîçâîëÿº ñóòòºâî ï³äâèùèòè 
åôåêòèâí³ñòü ðîçðàõóíêó ³ ïðîåêòóâàííÿ ÷àñòî-
òíî-ñåëåêòèâíèõ ïðèñòðî¿â öüîãî êëàñó ç á³ëüø 
âèñîêèìè çíà÷åííÿìè ïàðàìåòð³â, çîêðåìà ñå-
ëåêòèâíîñò³. 

Ö³êàâèìè ³ ïë³äíèìè ìîæóòü âèÿâèòèñü ðå-
çóëüòàòè ïîäàëüøèõ äîñë³äæåíü âèÿâëåíîãî 
ÿâèùà îñöèëÿö³é åëåêòðè÷íî¿ ïðîâ³äíîñò³ ñåã-
íåòîêåðàì³êè ïðè ïåâíèõ òåìïåðàòóðàõ. 

Äîñë³äæåííÿ åôåêò³â, ùî âèíèêàþòü ïðè 
ïîøèðåíí³ ÏÀÕ â øàðóâàòèõ ñòðóêòóðàõ ï’ºçî-
åëåêòðèê-ïë³âêà Ëåíãìþðà-Áëîäæåòò ç íî-
âèõ ôóíêö³îíàëüíèõ ìàòåð³àë³â ïðè âçàºìîä³¿ 
îñòàíí³õ ç ãàçîâèìè êîìïîíåíòàìè ð³çíîãî 
ñêëàäó — ùå îäèí ïåðñïåêòèâíèé íàóêîâèé 
íàïðÿìîê, ùî ðîçâèâàºòüñÿ îñòàíí³ì ÷àñîì â 
ëàáîðàòîð³¿, ÿêîþ êåðóº ïðîô. ß. ². Ëåï³õ. 

Ïåðñïåêòèâíèìè º ðåçóëüòàòè äîñë³äæåíü 
ô³çè÷íèõ ÿâèù â ñòðóêòóðàõ íàï³âïðîâ³äíèê 
— ï’ºçîåëåêòðèê. Âñòàíîâëåíî, ùî íà îñíîâ³ 
îïòîàêóñòè÷íî¿ âçàºìîä³¿ ó ñòðóêòóð³ ôîòî÷óò-
ëèâèé íàï³âïðîâ³äíèê (CdS) – ï’ºçîåëåêòðèê 
(SiO

2
) ìîæíî ïîáóäóâàòè îïòîàêóñòè÷í³ ãåíå-

ðàòîðè ç ñóòòºâî êåðîâàíîþ ðîáî÷îþ ÷àñòîòîþ. 
Äîñë³äæåíî òàêîæ ôîòîòåðìîàêóñòè÷íèé åôåêò 
ó ñòðóêòóð³ ôîòî÷óòëèâèé íàï³âïðîâ³äíèê — 
ï’ºçîåëåêòðèê, ÿêèé ìîæå áóòè âèêîðèñòàíî 
äëÿ ñòâîðåííÿ ñåíñîðà ²× âèïðîì³íþâàííÿ. 

ß.².Ëåï³õ áðàâ ó÷àñòü ó ôîðìóâàíí³ äåðæàâ-
íèõ íàóêîâî-òåõí³÷íèõ ïðîãðàì, â³í º ÷ëåíîì 
Êîîðäèíàö³éíî¿ ðàäè ì³æãàëóçåâî¿ íàóêîâî-
òåõí³÷íî¿ “Ïðîãðàìè ðîçâèòêó íàéá³ëüø êîí-
êóðåíòíîñïðîìîæíèõ íàïðÿìê³â ì³êðîåëåêò-
ðîí³êè â Óêðà¿í³”. 

Çíà÷íà óâàãà ß. ². Ëåï³õîì çàâæäè ïðèä³ëÿ-
ëàñÿ âïðîâàäæåííþ íàóêîâèõ ðîçðîáîê ó âè-
ðîáíèöòâî. Â öüîìó íàïðÿìêó ñë³ä â³äçíà÷èòè 
ñï³âïðàöþ ç Óêðà¿íñüêî-êèòàéñüêèì òåõíîïàð-
êîì âèñîêèõ òåõíîëîã³é â ì. Öçèíàíü. 

Äëÿ ñòóäåíò³â 4-ãî êóðñó çà ñïåö³àëüí³ñòþ 
“Ô³çèêà” ïðîôåñîð ß. ². Ëåï³õ ðîçðîáèâ ñïåö-
êóðñ “Ïðèêëàäíà àêóñòèêà â ìåäèöèí³” ³ íàïè-
ñàâ íàâ÷àëüíèé ïîñ³áíèê ç òàêîþ æ íàçâîþ. 

Â³í áðàâ ó÷àñòü â ðîáîò³ áàãàòüîõ íàóêîâî-
òåõí³÷íèõ êîíôåðåíö³é. 

Çîêðåìà â îðãàí³çàö³¿ ³ ïðîâåäåíí³ 1-î¿ ³ 3-î¿ 
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Óêðà¿íñüêî¿ íàóêîâî¿ êîíôåðåíö³¿ ç ô³çèêè íà-
ï³âïðîâ³äíèê³â (2002, 2007 ðð.) ³ Ì³æíàðîäíèõ 
íàóêîâî-òåõí³÷íèõ êîíôåðåíö³é “Ñåíñîðíà 
åëåêòðîí³êà ³ ì³êðîñèñòåìí³ òåõíîëîã³¿” (2004, 
2006 ðð.), ÿê â÷åíèé ñåêðåòàð êîíôåðåíö³¿ ³ çà-
ñòóïíèê ãîëîâè Îðãêîì³òåòó. Áóâ ÷ëåíîì Ïðî-
ãðàìíîãî êîì³òåòó 15-ãî Ì³æíàðîäíîãî ñèìïî-
ç³óìó Õàðê³âñüêî¿ íàóêîâî¿ àñàìáëå¿ (2003 ð.), 
4-î¿ Ì³æíàðîäíî¿ íàóêîâî¿ êîíôåðåíö³¿ “Ñó-
÷àñí³ ³íôîðìàö³éí³ ³ åëåêòðîíí³ òåõíîëîã³¿” 
(2003 ð.), 4-î¿ Ì³æíàðîäíî¿ øêîëè-êîíôåðåí-
ö³¿ “Àêòóàëüí³ ïðîáëåìè ô³çèêè íàï³âïðîâ³ä-
íèê³â” (2003 ð.), XI Ì³æíàðîäíî¿ êîíôåðåíö³¿ 
“Ô³çèêà ³ òåõíîëîã³ÿ òîíêèõ ïë³âîê òà íàíîñèñ-
òåì” (2007 ð.) òà ³í. 

ßðîñëàâ ²ëë³÷ áðàâ ó÷àñòü ó ÷èñåëüíèõ 
ì³æíàðîäíèõ íàóêîâî-òåõí³÷íèõ âèñòàâêàõ ç 
äåìîíñòðàö³ºþ ðîçðîáîê, â òîìó ÷èñë³ ó ì³æ-
íàðîäí³é âèñòàâö³ “²íôîðìàö³éí³ òåõíîëîã³¿ ³ 
êîìóí³êàö³¿” — ÑåÂ²Ò (Ãàííîâåð, Í³ìå÷÷èíà, 
2003 ð.), Äí³ óêðà¿íñüêî¿ íàóêè ³ òåõí³êè â ÊÍÐ 
(Öçèíàíü, ÊÍÐ, 2003 ð.), ÅÊÑÏÎ — 2004 ð., 
“²íôîðìàö³éí³ òåõíîëîã³¿ (ÊÍÐ, Öçèíàíü, 
2004 ð.) 

ß. ². Ëåï³õ áóâ ÷ëåíîì ðåäêîëåã³¿ íàóêîâî-
òåõí³÷íîãî æóðíàëó “Òåõíèêà ñðåäñòâ ñâÿçè” 
ñåð³ÿ ÒÏÎ. Â äàíèé ÷àñ â³í çàñòóïíèê ãîëîâíî-
ãî ðåäàêòîðà íàøîãî æóðíàëó, äî çàñíóâàííÿ ³ 
ñòàíîâëåííÿ ÿêîãî â³í äîêëàâ ÷èìàëî çóñèëü. 
Â³í òàêîæ º ÷ëåíîì ðåäêîëåã³¿ íàóêîâî-òåõí³÷-
íîãî æóðíàëó “Îïòîåëåêòðîí³êà, ³íôîðìàö³éí³ 
³ åíåðãåòè÷í³ òåõíîëîã³¿”. 

Ç 2003 ð. ßðîñëàâ ²ëë³÷ – ÷ëåí Íàóêîâî¿ ðàäè 
ç ïðîáëåìè “Ô³çèêà íàï³âïðîâ³äíèê³â” ÍÀÍ 
Óêðà¿íè. Âõîäèòü òàêîæ äî áþðî êîîðäèíàö³é-
íî¿ ðàäè Óêðà¿íñüêîãî ô³çè÷íîãî òîâàðèñòâà. 

Ñïèñîê éîãî íàóêîâèõ ïðàöü ì³ñòèòü á³ëÿ 
200 ðîá³ò. 

Âàãîìèé âíåñîê äîêòîðà ô³çèêî-ìàòåìàòè÷-
íèõ íàóê, ïðîôåñîðà Ëåï³õà ß. ². ó ðîçâèòîê â³ò-
÷èçíÿíî¿ íàóêè ³ ïåäàãîã³÷íà ðîáîòà íåùîäàâíî 
â³äçíà÷åí³ íàãîðîäæåííÿì éîãî Ì³í³ñòåðñòâîì 
îñâ³òè ³ íàóêè Óêðà¿íè çíàêîì “Çà íàóêîâ³ äî-
ñÿãíåííÿ”. 

Ðåäàêö³ÿ ³ ðåäêîëåã³ÿ æóðíàëó, êîëåãè ñåðäå-
÷íî ïîçäîðîâëÿþòü ßðîñëàâà ²ëë³÷à ç Þâ³ëåºì 
³ áàæàþòü éîìó äîáðîãî çäîðîâ’ÿ, íàòõíåííÿ ³ 
ïîäàëüøèõ òâîð÷èõ óñï³õ³â íà íàóêîâ³é íèâ³! 
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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 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 íàïðàâëÿòè çà àäðåñîþ:
Ëåï³õ ßðîñëàâ ²ëë³÷, Çàì. Ðåäàêòîðà, Îäåñüêèé 
íàö³îíàëüíèé óí³âåðñèòåò  ³ìåí³ ². ². Ìå÷íèêîâà, 

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

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

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

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

Ïðàâèëà ï³äãîòîâêè ðóêîïèñó:

Ðóêîïèñè ïîâèíí³ ñóïðîâîäæóâàòèñÿ:
– îô³ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíè-

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ïîðÿäîê îôîðìëåííÿ ë³òåðàòóðè ïîâèíåí 
â³äïîâ³äàòè âèìîãàì ÂÀÊ Óêðà¿íè: 

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