
ISSN 1815-7459

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

Odessa I. I. Mechnikov National 
University

SENSOR ELECTRONICS 
AND MICROSYSTEM 
TECHNOLOGIES 

¹ 4 • 2007

Scientific and Technical Journal

Ì²Í²ÑÒÅÐÑÒÂÎ ÎÑÂ²ÒÈ ² ÍÀÓÊÈ ÓÊÐÀ¯ÍÈ

Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò 
³ìåí³ ². ². Ìå÷íèêîâà

ÑÅÍÑÎÐÍÀ ÅËÅÊÒÐÎÍ²ÊÀ 
² Ì²ÊÐÎÑÈÑÒÅÌÍ² 
ÒÅÕÍÎËÎÃ²¯  

¹ 4 • 2007

Íàóêîâî-òåõí³÷íèé æóðíàë

It is based 13.11.2003.  The Journal issue four times a year

UDC 681.586

Founded by Odessa I. I. Mechnikov 
National University 

At support of the Ukrainian Physical Society

Certificate of State Registration ÊÂ No 8131 

The Journal  is a part of list of the issues recommended 
by SÀC of Ukraine on physical and mathematical and 
engineering science

The Journal is reviewed by RJ “Djerelo” and RJ ICSTI 
(Russia)

E d i t o r - i n - C h i e f  Smyntyna V. A. 

V i c e  E d i t o r - i n - C h i e f  Lepikh Ya. I. 

E d i t o r i a l  B o a r d : 
Balaban A. P. — (Odessa, Ukraine, 

responsible editor) 
Blonskii I. V. — (Kiev, Ukraine) 
Verbitsky V. G. — (Kiev, Ukraine) 
Garshka E. P. — (Vilnius, Lithuania) 
Gulyaev Yu. V. — (Moscow, Russia) 
Gurzhii A. M. — (Kiev, Ukraine) 
D’Amiko A. — (Rome, Italy) 
Kalashnikov O. M. — (Nottingham, United Kingdom) 
Kozhemyako V. P. — (Vinnitsa, Ukraine) 
Krushkin E. D. — (Ilyichevsk, Ukraine) 
Krutovertsev S. A. — (Zelenograd, Russia) 
Kurmashov S. D. — (Odessa, Ukraine) 
Litovchenko V. G. — (Kiev, Ukraine) 
Machulin V. F. — (Kiev, Ukraine) 
Mokrickiy V. A. — (Odessa, Ukraine) 
Nazarenko A. F. — (Odessa, Ukraine) 
Neizvestny I. G. — (Novosibirsk, Russia) 
Pokutnyi S. I. — (Odessa, Ukraine) 
Ptashchenko A. A. — (Odessa, Ukraine) 
Rarenko I. M. — (Chernovtsy, Ukraine) 
Ryabotyagov D. D. — (Odessa, Ukraine) 
Starodub N. F. — (Kiev, Ukraine) 
Stakhira J. M. — (Lviv, Ukraine) 
Tretyak A. V. — (Kiev, Ukraine) 
Chviruk V. P. — (Kiev, Ukraine) 

Publishes on the resolution of Odessa 
I. I. Mechnikov National University 
Scientific Council. Transaction ¹ 3, 
November, 13, 2007 

E d i t o r i a l  a d d r e s s : 
2, Dvoryanskaya Str. RL-3, 
Odessa I. I. Mechnikov National University, 
Odessa, 65082, Ukraine 
Ph. /Fax:+38(048)723-34-61, Ph.:+38(048)726-63-56 

Çàñíîâàíèé 13.11.2003 ðîêó. Âèõîäèòü 4 ðàçè íà ð³ê

ÓÄÊ 681.586

Çàñíîâíèê Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò 
³ìåí³ ². ². Ìå÷íèêîâà 

Çà ï³äòðèìêè Óêðà¿íñüêîãî ô³çè÷íîãî òîâàðèñòâà

Ñâ³äîöòâî ïðî äåðæàâíó ðåºñòðàö³þ ÊÂ ¹ 8131 

Æóðíàë âõîäèòü äî ïåðåë³êó ôàõîâèõ âèäàíü ÂÀÊ 
Óêðà¿íè ç ô³çèêî-ìàòåìàòè÷íèõ 
òà òåõí³÷íèõ íàóê

Æóðíàë ðåôåðóºòüñÿ ÐÆ “Äæåðåëî” 
³ Â²Í²Ò² (Ðîñ³ÿ)

Ãî ë î â í è é  ð å ä à ê ò î ð  Ñìèíòèíà Â. À. 

Ç à ñ ò ó ï í è ê  ã î ë î â í î ã î  ð å ä à ê ò î ð à  Ëåï³õ ß. ². 

Ð å ä à ê ö ³ é í à  ê î ë å ã ³ ÿ : 
Áàëàáàí À. Ï. — (Îäåñà, Óêðà¿íà, 

â³äïîâ³äàëüíèé ñåêðåòàð) 
Áëîíñüêèé ². Â. — (Êè¿â, Óêðà¿íà) 
Âåðáèöüêèé Â. Ã. — (Êè¿â, Óêðà¿íà) 
Ãàðøêà Å. Ï. — (Â³ëüíþñ, Ëèòâà) 
Ãóëÿºâ Þ. Â. — (Ìîñêâà, Ðîñ³ÿ) 
Ãóðæ³é À. Ì. — (Êè¿â, Óêðà¿íà) 
Ä’Àì³êî À. — (Ðèì, ²òàë³ÿ) 
Êàëàøíèêîâ Î. Ì. — (Âåëèêà Áðèòàí³ÿ) 
Êîæåìÿêî Â. Ï. — (Â³ííèöÿ, Óêðà¿íà) 
Êðóøê³í ª. Ä. — (²ëë³÷³âñüê, Óêðà¿íà) 
Êðóòîâåðöåâ Ñ. À. — (Çåëåíîãðàä, Ðîñ³ÿ) 
Êóðìàøîâ Ø. Ä. — (Îäåñà, Óêðà¿íà) 
Ëèòîâ÷åíêî Â. Ã. — (Êè¿â, Óêðà¿íà) 
Ìà÷óë³í Â. Ô. — (Êè¿â, Óêðà¿íà) 
Ìîêðèöüêèé Â. À. — (Îäåñà, Óêðà¿íà) 
Íàçàðåíêî À. Ô. — (Îäåñà, Óêðà¿íà) 
Íå³çâåñòíèé ². Ã. — (Íîâîñèá³ðñüê, Ðîñ³ÿ) 
Ïîêóòí³é Ñ. ². — (Îäåñà, Óêðà¿íà) 
Ïòàùåíêî Î. Î. — (Îäåñà, Óêðà¿íà) 
Ðàðåíêî ². Ì. — (×åðí³âö³, Óêðà¿íà) 
Ðÿáîòÿãîâ Ä. Ä. — (Îäåñà, Óêðà¿íà) 
Ñòàðîäóá Ì. Ô. — (Êè¿â, Óêðà¿íà) 
Ñòàõ³ðà É. Ì. — (Ëüâ³â, Óêðà¿íà) 
Òðåòÿê Î. Â. — (Êè¿â, Óêðà¿íà) 
×âèðóê Â. Ï. — (Êè¿â, Óêðà¿íà) 

Âèäàºòüñÿ çà ð³øåííÿì Â÷åíî¿ ðàäè Îäåñüêîãî 
íàö³îíàëüíîãî óí³âåðñèòåòó 
³ìåí³  ².  ².  Ìå÷íèêîâà 
Ïðîòîêîë ¹ 3 â³ä 13 ëèñòîïàäà 2007 ð. 

À ä ð å ñ à  ð å ä à ê ö ³ ¿ : 
âóë. Äâîðÿíñüêà, 2, ÍÄË–3, 
Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò 
³ìåí³ ². ². Ìå÷íèêîâà, Îäåñà, 65082, Óêðà¿íà. 
Òåë. /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

© ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà, 2007



2

Sensor Electronics and Microsystem Technologies. 4/2007

ÇÌ²ÑÒ 

CONTENTS 

Ô³çè÷í³, õ³ì³÷í³ òà ³íø³ ÿâèùà, íà îñíîâ³ ÿêèõ 
ìîæóòü áóòè ñòâîðåí³ ñåíñîðè 
Physical, chemical and other phenomena, as the 
bases of sensors 

J. Bak-Misiuk, E. Dynowska, P. Romanowski, A. Misiuk, 
A. Shalimov, J. Z. Domagala, E. Lusakowska, J. Sadowski, 
W. Caliebe, W. Szuszkiewicz, J. Trela 
EFFECT OF ANNEALING ON DEFECT 
STRUCTURE OF GaMnAs AND Si:Mn  ........................4

Ïðîåêòóâàííÿ ³ ìàòåìàòè÷íå ìîäåëþâàííÿ 
ñåíñîð³â 
Sensors design and mathematical modeling 

Ì. Â. Òèõàíñüêèé, À. ². Ïàðòèêà 
ÌÀÒÅÌÀÒÈ×ÍÀ ÌÎÄÅËÜ ÏÅÐÅÕ²ÄÍÈÕ 
ÏÐÎÖÅÑ²Â Â ÊÐ²ÎÒÐÎÍÀÕ ÍÀ ÎÑÍÎÂ² 
ÑÊÂ²Ä²Â  ......................................................................10

Ï. Ï. Ãîðëåé, Î. À.×åðâ³íñüêèé 
²ÍÒÅÃÐÎÂÀÍÈÉ ÏÐÎÃÐÀÌÍÈÉ ÏÀÊÅÒ 
ÄËß ÄÎÑË²ÄÆÅÍÍß ÏÐÎÖÅÑ²Â ÏÅÐÅÍÎÑÓ 
ÑÒÐÓÌÓ Â ÍÀÏ²ÂÏÐÎÂ²ÄÍÈÊÎÂÈÕ 
ÑÒÐÓÊÒÓÐÀÕ  .............................................................16

Îïòè÷í³, îïòîåëåêòðîíí³ ³ ðàä³àö³éí³ ñåíñîðè 
Optical, optoelectronic and radiation sensors 

N. D. Savchenko, A. B. Kondrat, T. N. Shchurova, 
I. I. Opachko, V. M. Rubish 
AMORPHOUS-CRYSTALLINE 
HETEROJUNCTIONS FOR OPTOELECTRONIC 
SENSORS: ELECTRONIC STRUCTURE 
AND PROPERTIES  .....................................................21

Á. Â. Ïàâëèê, Á. Ç. Öèáóëÿê, Ì. Â. Ëèøàê 
Ô²ÇÈ×ÍÀ ÌÎÄÅËÜ ÏÐÎÖÅÑÓ ÐÀÄ²ÀÖ²ÉÍÎ-
²ÍÄÓÊÎÂÀÍÎÃÎ ÂÏÎÐßÄÊÓÂÀÍÍß 
ÄÅÔÅÊÒÍÎ¯ ÑÒÐÓÊÒÓÐÈ 
ÍÀÏ²ÂÏÐÎÂ²ÄÍÈÊÎÂÈÕ ÊÐÈÑÒÀË²Â  ................26

Î. Á. Êîíäðàò, Â. Ì. Ì³öà, Í. ². Ïîïîâè÷ 
ÑÏÅÊÒÐÈ ÊÐ ÒÀ ÅËÅÊÒÐÎÍÍÀ ÑÒÐÓÊÒÓÐÀ 
ÕÀËÜÊÎÃÅÍ²ÄÍÈÕ ÑÒÅÊÎË Ge

x
S

1-x
  ......................31

Á³îñåíñîðè 
Biosensors 

². Ä. Âîéòîâè÷, ². Î. ßâîðñüêèé 
ÏÐÎÖÅÑÈ Â ²ÌÅÐÑ²ÉÍ²É Ð²ÄÈÍ² 
ÏÏÐ-ÑÅÍÑÎÐÀ ÏÐÈ ÇÌ²Í² Á²Î×²Ï²Â  ..................38

Ìàòåð³àëè äëÿ ñåíñîð³â 
Sensor materials 

Å. Áîðèñîâ, ß. Âåðöèìàõà, Ï. Ëóöèê, À. Òâåðüÿíîâè÷, 
Þ. Òâåðüÿíîâè÷ 
ÔÎÒÎ×ÓÂÑÒÂÈÒÅËÜÍÛÅ ÏËÅÍÊÈ CuIn

3
Se

5
, 

ÏÎËÓ×ÅÍÍÛÅ ÌÅÒÎÄÎÌ ÈÌÏÓËÜÑÍÎÃÎ 
ËÀÇÅÐÍÎÃÎ ÍÀÏÛËÅÍÈß  .....................................47

Ì. Â. Êèðè÷åíêî, Ð. Â. Çàéöåâ, Â. Ð. Êîïà÷, 
Â. À. Àíòîíîâà, À. Ì. Ëèñòðàòåíêî 
ÂËÈßÍÈÅ ÃÅÎÌÅÒÐÈ×ÅÑÊÈÕ 
ÏÀÐÀÌÅÒÐÎÂ È ÒÈÏÀ ÏÐÎÂÎÄÈÌÎÑÒÈ 
ÁÀÇÎÂÛÕ ÊÐÅÌÍÈÅÂÛÕ ÊÐÈÑÒÀËËÎÂ 
ÍÀ ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÐÀÁÎÒÛ 
ÔÎÒÎÏÐÅÎÁÐÀÇÎÂÀÒÅËÅÉ  ...................................54

Ï. Ä. Ìàð’ÿí÷óê, Ä. Ï. Êîçÿðñüêèé 
Ô²ÇÈ×Í² ßÂÈÙÀ ÒÀ ÇÎÍÍ² ÏÀÐÀÌÅÒÐÈ 
ÊÐÈÑÒÀË²Â (3HgSe)

1-x
(Al

2
Se

3
)

x
, ËÅÃÎÂÀÍÈÕ 

ÌÀÐÃÀÍÖÅÌ  .............................................................59

À. Â. Ôðàí³â, Î. Â. Áîâãèðà, Î. Â. Ôðàí³â 
ÅËÅÊÒÐÎÍÍ² ÂËÀÑÒÈÂÎÑÒ² ÊÐÈÑÒÀË²Â InI 
Ï²Ä ÒÈÑÊÎÌ  .............................................................66

Òåõíîëîã³ÿ âèðîáíèöòâà ñåíñîð³â 
Sensors production technologies 

À. Â. Ñèìàøêåâè÷, Ä. À. Øåðáàí, Ë. Â. Ãîð÷àê, 
Ë. È. Áðóê, À. Â. Êîâàëü, Þ. Â. Óñàòûé 
ÂËÈßÍÈÅ ÒÅÐÌÎÎÁÐÀÁÎÒÊÈ 
ÍÀ ÏÀÐÀÌÅÒÐÛ ÑÎËÍÅ×ÍÛÕ ÝËÅÌÅÍÒÎÂ 
nITO/pInP, ÏÎËÓ×ÅÍÍÛÕ ÌÅÒÎÄÎÌ 
ÏÈÐÎËÈÒÈ×ÅÑÊÎÉ ÏÓËÜÂÅÐÈÇÀÖÈÈ  ............72

ÎÃËßÄ ÏÓÁË²ÊÀÖ²É ÆÓÐÍÀËÓ IEEE SENSORS 
JOURNAL ¹6 ÇÀ 2006 Ð²Ê  .........................................76

ÏÎÂ²ÄÎÌËÅÍÍß ÏÐÎ 3-Þ Ì²ÆÍÀÐÎÄÍÓ 
ÍÀÓÊÎÂÎ-ÒÅÕÍ²×ÍÓ ÊÎÍÔÅÐÅÍÖ²Þ 
“ÑÅÍÑÎÐÍÀ ÅËÅÊÒÐÎÍ²ÊÀ ÒÀ 
Ì²ÊÐÎÑÈÑÒÅÌÍ² ÒÅÕÍÎËÎÃ²¯” (ÑÅÌÑÒ-3)  .....89



3

INFORMATION ABOUT THE 3RD INTERNATIONAL 
SCIENTIFIC AND TECHNICAL CONFERENCE 
“SENSORS ELECTRONICS AND MICROSYSTEMS 
TECHNOLOGY (SEMST-3)”  ......................................90

ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ  ..................91

INFORMATION FOR CONTRIBUTORS. THE 
REQUIREMENTS ON PAPERS PREPARATION  ......93

Sensor Electronics and Microsystem Technologies. 4/2007



Sensor Electronics and Microsystem Technologies. 4/2007

Ô²ÇÈ×Í², Õ²Ì²×Í² ÒÀ ²ÍØ² ßÂÈÙÀ, ÍÀ ÎÑÍÎÂ² ßÊÈÕ ÌÎÆÓÒÜ 
ÁÓÒÈ ÑÒÂÎÐÅÍ² ÑÅÍÑÎÐÈ 

——
PHYSICAL, CHEMICAL AND OTHER PHENOMENA, 

AS THE BASES OF SENSORS 

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

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

J. Bak-Misiuka, E. Dynowskaa, P. Romanowskia, A. Misiukb, 
A. Shalimova, J. Z. Domagalaa,E. Lusakowskaa, J. Sadowskia, 

W. Caliebec, W. Szuszkiewicza, J. Trelaa 

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

bInstitute of Electron Technology, Al. Lotnikow 46, 02-668 Warsaw, Poland;
Phone: +48 22 5487792; Fax: +48 22 8470631; E-mail: misiuk@ite.waw.pl 

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

Abstract 

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

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

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

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

© J. Bak-Misiuk, E. Dynowska, P. Romanowski, A. Misiuk, A. Shalimov, J. Z. Domagala,
E. Lusakowska, J. Sadowski, W. Caliebe, W. Szuszkiewicz, J. Trela, 2007



Àíîòàö³ÿ 

ÂÏËÈÂ Â²ÄÏÀËÓ ÍÀ ÑÒÐÓÊÒÓÐÓ ÄÅÔÅÊÒ²Â GaMnAs ² Si:Mn 

É. Áàê-Ìèñþê, Å. Ä³íîâñüêà, Ï. Ðîìàíîâñê³, À. Ì³ñþê, À. Øàë³ìîâ, É. Ç. Äîìàãàëà, 
Å. Ëóñàêîâñüêà, É. Ñàäîâñê³, Â. Êàëåáå, Â. Øóøêåâè÷, É. Òðåëà 

Âïëèâ â³äïàëó íà ñòðóêòóðó äåôåêò³â òîíêèõ øàð³â GaMnAs ³ íà êðåìí³é, ëåãîâàíèé Mn+ 
(Si:Mn) áóëî äîñë³äæåíî ìåòîäàìè ðåíòãåíîñêîï³¿, àòîìíî¿ ì³êðîñêîï³¿ òà ìàñ-ñïåêòðîñêî-
ï³¿ âòîðèííèõ ³îí³â. Äî ³ ï³ñëÿ îáðîáêè ð³âí³ áóëè ïîâí³ñòþ äåôîðìîâàí³ â³äíîñíî ï³äêëà-
äêè. Çìåíøåííÿ çíà÷åííÿ ïàðàìåòðà êðèñòàë³÷íî¿ ãðàòêè GaMnAs éìîâ³ðíî ïîâ’ÿçàíå ç³ 
çìåíøåííÿì êîíöåíòðàö³¿ çàì³ùåíü As ³ ì³æâóçëîâîãî Ìn ³ ñòâîðåííÿì êëàñòåð³â MnAs. 
Ïàðàìåòð êðèñòàë³÷íî¿ ãðàòêè â³äïàëåíîãî GaMnAs ç 2%-íèì çì³ñòîì Ìn áóâ ìåíøå, í³æ 
ïàðàìåòð êðèñòàë³÷íî¿ ãðàòêè ï³äêëàäêè GaAs. Êîíöåíòðàö³ÿ Ìn ï³ñëÿ â³äïàëó çàëèøèëàñÿ 
íåçì³ííîþ. Äåôåêòíà ñòðóêòóðà Si:Mn çàëåæèòü â³ä ïàðàìåòð³â â³äïàëó. 

Êëþ÷îâ³ ñëîâà: GaMnAs, Si, ðåíòãåí³âñüêà äèôðàêö³ÿ, òîíê³ øàðè, ³ìïëàíòàö³ÿ, òèñê, â³ä-
ïàë, ñï³íòðîí³êà. 

Àííîòàöèÿ 

ÂËÈßÍÈÅ ÎÒÆÈÃÀ ÍÀ ÑÒÐÓÊÒÓÐÓ ÄÅÔÅÊÒÎÂ GaMnAs È Si:Mn 

É. Áàê-Ìèñþê, Å. Äèíîâñêà, Ï. Ðîìàíîâñêè, À. Ìèñþê, À. Øàëèìîâ, É. Ç. Äîìàãàëà, 
Å. Ëóñàêîâñêà, É. Ñàäîâñêè, Â. Êàëåáå, Â. Øóøêåâè÷, É. Òðåëà 

Âëèÿíèå îòæèãà íà ñòðóêòóðó äåôåêòîâ òîíêèõ ñëîåâ GaMnAs è íà êðåìíèé, ëåãèðî-
âàííûé Mn+ (Si:Mn) áûëî èññëåäîâàíî ìåòîäàìè ðåíòãåíîñêîïèè, àòîìíîé ìèêðîñêîïèè 
è ìàññ-ñïåêòðîñêîïèè âòîðè÷íûõ èîíîâ. Äî è ïîñëå îáðàáîòêè óðîâíè áûëè ïîëíîñòüþ 
äåôîðìèðîâàíû îòíîñèòåëüíî ïîäëîæêè. Óìåíüøåííèå çíà÷åíèÿ ïàðàìåòðà êðèñòàëëè-
÷åñêîé ðåøåòêè GaMnAs âåðîÿòíî ñâÿçàíî ñ óìåíüøåíèåì êîíöåíòðàöèè çåìåùåíèé As 
è ìåæäîóçåëüíîãî Ìn è ñîçäàíèåì êëàñòåðîâ MnAs. Ïàðàìåòð êðèñòàëëè÷åñêîé ðåøåòêè 
îòîææåííîãî GaMnAs ñ 2%-ûì ñîäåðæàíèåì Ìn áûë ìåíüøå, ÷åì ïàðàìåòð êðèñòàëëè÷åñ-
êîé ðåøåòêè ïîäëîæêè GaAs. Êîíöåíòðàöèÿ Ìn ïîñëå îòæèãà îñòàëàñü íåèçìåííîé. Äå-
ôåêòíàÿ ñòðóêòóðà Si:Mn çàâèñèò îò ïàðàìåòðîâ îòæèãà. 

Êëþ÷åâûå ñëîâà: GaMnAs, Si, ðåíòãåíîâñêàÿ äèôðàêöèÿ, òîíêèå ñëîè, èìïëàíòàöèÿ, äàâ-
ëåíèå, îòæèã, ñïèíòðîíèêà. 
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ÌÀÒÅÌÀÒÈ×ÍÀ ÌÎÄÅËÜ ÏÅÐÅÕ²ÄÍÈÕ ÏÐÎÖÅÑ²Â Â ÊÐ²ÎÒÐÎÍÀÕ ÍÀ ÎÑÍÎÂ² ÑÊÂ²Ä²Â 

Ì. Â. Òèõàíñüêèé, À. ². Ïàðòèêà 

Âèêîðèñòîâóþ÷è åêâ³âàëåíòíó ñõåìó òà ïðèíöèï ðîáîòè äâîêîíòàêòíîãî íàäïðîâ³äíîãî 
êâàíòîâîãî ³íòåðôåðîìåòðà (ÑÊÂ²Äà) ÿê åëåìåíòà êîìï’þòåðíî¿ ïàì’ÿò³, ñòâîðåíî ìàòåìà-
òè÷íó ìîäåëü ïåðåõ³äíèõ ïðîöåñ³â ó òàêèõ åëåìåíòàõ ïàì’ÿò³. Ðîçðàõîâàíî ïåðåõ³äí³ õàðàê-
òåðèñòèêè êâàíòîâèõ êð³îòðîí³â ïðè êåðóâàíí³ ¿õ ëîã³÷íèì ñòàíîì ³ìïóëüñàìè ìàãí³òíîãî 
ïîòîêó äëÿ ëîã³÷íèõ ïåðåõîä³â “0”→“1” òà “1”→“0”. Ïîêàçàíî, ùî ñòàá³ëüíî ïðàöþâàòè 
òàê³ êð³îòðîíè ìîæóòü ò³ëüêè ïðè ëîã³÷íèõ ïåðåõîäàõ “0”→“1”. Äîñë³äæåíî âïëèâ íà ïåðå-
õ³äí³ õàðàêòåðèñòèêè êð³îòðîí³â àìïë³òóäè êåðóþ÷èõ ³ìïóëüñ³â ³ ñåðåäíüî¿ òðèâàëîñò³ ³ìïó-
ëüñ³â. 

Êëþ÷îâ³ ñëîâà: ÑÊÂ²Ä, êâàíòîâà êîì³ðêà ïàì’ÿò³, äæîçåôñîí³âñüêèé êð³îòðîí, ïåðåõ³äíà 
õàðàêòåðèñòèêà, ëîã³÷íèé ïåðåõ³ä, íàäïðîâ³äíèé ³íòåðôåðîìåòð. 

Abstract 

A MATHEMATICAL MODEL OF TRANSITIONAL PROCESSES IN CRYOTRONS BASED SQUIDS 

Ì. V. Tyhanskyi, À. ². Partyka 

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

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

© Ì. Â. Òèõàíñüêèé, À. ². Ïàðòèêà, 2007
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Ì. Â. Òèõàíñüêèé, À. ². Ïàðòèêà 

Èñïîëüçóÿ ýêâèâàëåíòíóþ ñõåìó è ïðèíöèï ðàáîòû äâîêîíòàêòíîãî ñâåðõïðîâîäÿùåãî 
êâàíòîâîãî èíòåðôåðîìåòðà (ÑÊÂÈÄà) êàê ýëåìåíòà êîìïüþòåðíîé ïàìÿòè, ñîçäàíà ìà-
òåìàòè÷åñêàÿ ìîäåëü ïåðåõîäíûõ ïðîöåññîâ â òàêèõ ýëåìåíòàõ ïàìÿòè. Ðàññ÷èòàíû ïåðå-
õîäíûå õàðàêòåðèñòèêè êâàíòîâûõ êðèîòðîíîâ ïðè óïðàâëåíèè èõ ëîãè÷åñêèì ñîñòîÿíèåì 
èìïóëüñàìè ìàãíèòíîãî ïîòîêà äëÿ ëîãè÷åñêèõ ïåðåõîäîâ “0”→“1” òà “1”→“0”. Ïîêàçàíû, 
÷òî ñòàáèëüíî ðàáîòàòü òàêèå êðèîòðîíû ìîãóò òîëüêî ïðè ëîãè÷åñêèõ ïåðåõîäàõ “0”→“1”. 
Èññëåäîâàíî âëèÿíèå íà ïåðåõîäíûå õàðàêòåðèñòèêè êðèîòðîíîâ àìïëèòóäû óïðàâëÿþùèõ 
èìïóëüñîâ è ñðåäíåé ïðîäîëæèòåëüíîñòè èìïóëüñîâ. 

Êëþ÷åâûå ñëîâà: ÑÊÂÈÄ, êâàíòîâàÿ ÿ÷åéêà ïàìÿòè, äæîçåôñîíîâñüêèé êðèîòðîí, ïåðå-
õîäíàÿ õàðàêòåðèñòèêà, ëîãè÷åñêèé ïåðåõîä, ñâåðõïðîâîäÿùèé èíòåðôåðîìåòð. 
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 Ó ðîáîò³ ïðîäåìîíñòðîâàíî ìîæëèâîñò³ ñòâîðåíîãî ïðîãðàìíîãî ïàêåòó “Solar Cell 
Simulator” ùîäî ìîäåëþâàííÿ ïðîöåñ³â ïåðåíîñó ñòðóìó â ð³çíèõ òèïàõ íàï³âïðîâ³äíèêî-
âèõ áàð’ºðíèõ ñòðóêòóð ó çàëåæíîñò³ â³ä âèäó, âåëè÷èíè òà ñóêóïíîñò³ çîâí³øí³õ êåðóþ÷èõ 
ïàðàìåòð³â (òèïó âèïðÿìëÿþ÷î¿ ñòðóêòóðè, ³íòåíñèâíîñò³ òà ÷àñòîòíîãî ðîçïîä³ëó ñâ³òëîâî-
ãî îïðîì³íåííÿ, ïðèêëàäåíî¿ íàïðóãè, òèïó òà ïàðàìåòð³â íàï³âïðîâ³äíèêîâîãî ìàòåð³àëó, 
êîíöåíòðàö³¿ ëåãóþ÷î¿ äîì³øêè òîùî). 

Êëþ÷îâ³ ñëîâà: ìîäåëþâàííÿ, ïðîãðàìíèé ïàêåò, ñîíÿ÷í³ åëåìåíòè, âïëèâ äîì³øêè, ìî-
äåëü íàï³âïðîâ³äíèêà. 

Abstract 

SOFTWARE FOR INVETIGATION OF CURRENT TRANSPORT PROCESSES 
IN SEMICONDUCTOR STRUCTURES 

P. P. Horley, O. A. Chervinskiy 

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

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

© Ï. Ï. Ãîðëåé, Î. À.×åðâ³íñüêèé, 2007
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ÏÅÐÅÍÎÑÀ ÒÎÊÀ Â ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂÛÕ ÑÒÐÓÊÒÓÐÀÕ 

Ï. Ï. Ãîðëåé, À. À.×åðâèíñêèé 

Â ðàáîòå ïðîäåìîíñòðèðîâàíû âîçìîæíîñòè ñîçäàííîãî ïðîãðàììíîãî ïàêåòà “Solar Cell 
Simulator” â îòíîøåíèè ìîäåëèðîâàíèÿ ïðîöåññîâ ïåðåíîñà òîêà â ðàçíîãî òèïà ïîëóïðî-
âîäíèêîâûõ áàðüåðíûõ ñòðóêòóðàõ â çàâèñèìîñòè îò âèäà, âåëè÷èíû è ñîâîêóïíîñòè âíå-
øíèõ óïðàâëÿþùèõ ïàðàìåòðîâ (òèïà âûïðÿìëÿþùåé ñòðóêòóðû, èíòåíñèâíîñòè è ÷àñòî-
òíîãî ðàñïðåäåëåíèÿ ñâåòîâîãî èçëó÷åíèÿ, ïðèëîæåííîãî íàïðÿæåíèÿ, òèïà è ïàðàìåòðîâ 
ïîëóïðîâîäíèêîâîãî ìàòåðèàëà, êîíöåíòðàöèè ëåãèðóþùåé ïðèìåñè è ò.ï.). 
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ìåñè, ìîäåëü ïîëóïðîâîäíèêà. 
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AMORPHOUS-CRYSTALLINE HETEROJUNCTIONS 
FOR OPTOELECTRONIC SENSORS: ELECTRONIC STRUCTURE 

AND PROPERTIES 

N. D. Savchenko1, A. B. Kondrat2, T. N. Shchurova1, I. I. Opachko1, V. M. Rubish3 

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

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

3 Uzhgorod Scientific-Technological Center of the Institute for Information Recording, NASU, 4 
Zamkovi Skhody Str., Uzhgorod 88000, Ukraine, tel. +380 3122 37397, e-mail: vrubish@ustc.org.ua 

Abstract 

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

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

We have performed calculation of the electronic structure in the range of the band gap for amor-
phous (Ge

33
As

12
Se

55
) è and crystalline materials (Si) with the help of the technique based on the 

method of linear combination of atomic orbitals and psedopotential method. Theoretical energy 
band diagrams have been constructed for the amorphous-crystalline heterostructures and correlated 
with experimental data. 

Keywords: amorphous-crystalline heterojunctions, chalcogenide semiconductors, LCAO, pseu-
dopotential 
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ÀÌÎÐÔÍÎ-ÊÐÈÑÒÀË²×Í² ÃÅÒÅÐÎÏÅÐÅÕÎÄÈ ÄËß ÎÏÒÎÅËÅÊÒÐÎÍÍÈÕ ÑÅÍÑÎÐ²Â: 
ÅËÅÊÒÐÎÍÍÀ ÑÒÐÓÊÒÓÐÀ ÒÀ ÂËÀÑÒÈÂÎÑÒ² 

Ì. Ä. Ñàâ÷åíêî, Î. Á. Êîíäðàò, Ò. Ì. Ùóðîâà, ². ². Îïà÷êî, Â. Ì. Ðóá³ø 

Ìåòîäîì, ÿêèé áàçóºòüñÿ íà ìåòîä³ ë³í³éíî¿ êîìá³íàö³¿ àòîìíèõ îðá³òàëåé òà ìåòîä³ ïñå-
âäîïîòåíö³àëó, ïðîâåäåíî ðîçðàõóíîê åëåêòðîííî¿ ñòðóêòóðè â îáëàñò³ çàáîðîíåíî¿ çîíè 
àìîðôíèõ (Ge

33
As

12
Se

55
) ³ êðèñòàë³÷íèõ (Si) ìàòåð³àë³â. Ïîáóäîâàí³ òåîðåòè÷í³ åíåðãåòè÷í³ 

ä³àãðàìè äëÿ ãåòåðîñòðóêòóð ³ ñï³âñòàâëåí³ ç åêñïåðèìåíòàëüíèìè äàíèìè. 

Êëþ÷îâ³ ñëîâà: àìîðôíî-êðèñòàë³÷í³ ãåòåðîïåðåõîäè, õàëüêîãåí³äí³ íàï³âïðîâ³äíèêè, 
ËÊÀÎ, ïñåâäîïîòåíö³àë 

N. D. Savchenko, A. B. Kondrat, T. N. Shchurova, I. I. Opachko, V. M. Rubish
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Í. Ä. Ñàâ÷åíêî, À. Á. Êîíäðàò, Ò. Í. Ùóðîâà, È. È. Îïà÷êî, Â. Ì. Ðóáèø 

Ìåòîäîì, îñíîâàííûì íà ìåòîäå ëèíåéíîé êîìáèíàöèè àòîìíûõ îðáèòàëåé è ìåòîäå 
ïñåâäîïîòåíöèàëà, ïðîâåäåí ðàñ÷åò ýëåêòðîííîé ñòðóêòóðû â îáëàñòè çàïðåùåííîé çîíû 
àìîðôíûõ (Ge

33
As

12
Se

55
) è êðèñòàëëè÷åñêèõ (Si) ìàòåðèàëîâ. Ïîñòðîåíû òåîðåòè÷åñêèå 

ýíåðãåòè÷åñêèå äèàãðàììû äëÿ ãåòåðîñòðóêòóð, è ñîïîñòàâëåíû ñ ýêñïåðèìåíòàëüíûìè 
äàííûìè. 

Êëþ÷åâûå ñëîâà: àìîðôíî-êðèñòàëëè÷åñêèå ãåòåðîïåðåõîäû, õàëüêîãåíèäíûå ïîëóïðî-
âîäíèêè, ËÊÀÎ, ïñåâäîïîòåíöèàë 
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Ô²ÇÈ×ÍÀ ÌÎÄÅËÜ ÏÐÎÖÅÑÓ ÐÀÄ²ÀÖ²ÉÍÎ-²ÍÄÓÊÎÂÀÍÎÃÎ ÂÏÎÐßÄÊÓÂÀÍÍß 
ÄÅÔÅÊÒÍÎ¯ ÑÒÐÓÊÒÓÐÈ ÍÀÏ²ÂÏÐÎÂ²ÄÍÈÊÎÂÈÕ ÊÐÈÑÒÀË²Â 

Á. Â. Ïàâëèê, Á. Ç. Öèáóëÿê, Ì. Â. Ëèøàê 

Äîñë³äæåíî âïëèâ ³îí³çóþ÷îãî îïðîì³íåííÿ íà çì³íè åëåêòðîô³çè÷íèõ õàðàêòåðèñòèê 
ïðèïîâåðõíåâîãî øàðó òà îá’ºìó êðèñòàë³â CdS. Âñòàíîâëåíî, ùî ï³ä ä³ºþ Õ-ïðîìåí³â â 
ñóëüô³ä³ êàäì³þ îäíî÷àñíî â³äáóâàºòüñÿ íèçêà ïðîöåñ³â ïåðåáóäîâè ñèñòåìè äåôåêò³â êðè-
ñòàëà, åôåêòèâí³ñòü ÿêèõ çàëåæèòü â³ä òåìïåðàòóðè, ³íòåíñèâíîñò³ îïðîì³íåííÿ, âåëè÷èíè 
ïîãëèíóòî¿ äîçè. Ìàêñèìàëüíà åôåêòèâí³ñòü ðàä³àö³éíî-ñòèìóëüîâàíîãî âïîðÿäêóâàííÿ 
äîñÿãàºòüñÿ ïðè D=0,20 Êë/êã. Çàïðîïîíîâàíà ô³çè÷íà ìîäåëü ïðîöåñ³â ðàä³àö³éíî-³íäóêî-
âàíîãî âïîðÿäêóâàííÿ äåôåêòíî¿ ñòðóêòóðè êðèñòàë³â CdS. 

Êëþ÷îâ³ ñëîâà: ÑdS, äåôåêò, ðàä³àö³ÿ, âïîðÿäêóâàííÿ, äèôóç³ÿ. 

Abstract 

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

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

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

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

© Á. Â. Ïàâëèê, Á. Ç. Öèáóëÿê, Ì. Â. Ëèøàê, 2007



Àííîòàöèÿ 

ÔÈÇÈ×ÅÑÊÀß ÌÎÄÅËÜ ÏÐÎÖÅÑÑÀ ÐÀÄÈÀÖÈÎÍÍÎ-ÈÍÄÓÖÈÐÎÂÀÍÍÎÃÎ 
ÓÏÎÐßÄÎ×ÅÍÈß ÄÅÔÅÊÒÍÎÉ ÑÒÐÓÊÒÓÐÛ ÏÎËÓÏÐÎÂÎÄÍÈÊÎÂÛÕ ÊÐÈÑÒÀËËÎÂ 

Á. Â. Ïàâëûê, Á. Ç. Öûáóëÿê, Ì. Â. Ëûøàê 

Èññëåäîâàíî âëèÿíèå èîíèçèðóþùåãî îáëó÷åíèÿ íà èçìåíåíèå ýëåêòðîôèçè÷åñêèõ õà-
ðàêòåðèñòèê ïðèïîâåðõíîñòíîãî ñëîÿ è îáúåìà êðèñòàëëîâ CdS. Óñòàíîâëåíî, ÷òî ïîä âëè-
ÿíèåì Õ-ëó÷åé â ñóëüôèäå êàäìèÿ îäíîâðåìåííî ïðîèñõîäèò ðÿä ïðîöåññîâ ïåðåñòðîéêè 
ñèñòåìû äåôåêòîâ êðèñòàëëà, åôåêòèâíîñòü êîòîðîé çàâèñèò îò òåìïåðàòóðû, èíòåíñèâíîñ-
òè îáëó÷åíèÿ, âåëè÷èíû ïîãëîùåííîé äîçû. Ìàêñèìàëüíàÿ ýôôåêòèâíîñòü ðàäèàöèîí-
íî-ñòèìóëèðîâàíîãî óïîðÿäî÷åíèÿ äîñòèãàåòñÿ ïðè D=0,20 Êë/êã. Ïðåäëîæåíà ôèçè÷åñ-
êàÿ ìîäåëü ïðîöåññîâ ðàäèàöèîííî-èíäóöèðîâàíîãî óïîðÿäî÷åíèÿ äåôåêòíîé ñòðóêòóðû 
êðèñòàëëîâ CdS. 

Êëþ÷åâûå ñëîâà: ÑdS, äåôåêò, ðàäèàöèÿ, óïîðÿäî÷åíèÿ, äèôôóçèÿ. 
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Î. Á. Êîíäðàò, Â. Ì. Ì³öà, Í. ². Ïîïîâè÷ 

Äîñë³äæåíî âïëèâ òåõíîëîã³÷íèõ óìîâ îäåðæàííÿ ñòåêîë GeS
2
 íà ñòðóêòóðí³ çì³íè â ñ-

GeS
2
. Âèÿâëåíî, ùî ç ðîñòîì òåìïåðàòóðè ðîçïëàâó â ñïåêòð³ êîìá³íàö³éíîãî ðîçñ³þâàííÿ 

äîñë³äæóâàíîãî ñêëà ç’ÿâëÿþòüñÿ ñìóãè, õàðàêòåðí³ äëÿ à-Ge òà êðèñòàë³÷íîãî ñ-GeS â ïî-
ëÿðèçàö³¿ ba+(ca). Âðàõîâóþ÷è åâîëþö³þ ñïåêòð³â ÊÐ ñòåêîë ñ-GeS

2
 ïðè çá³ëüøåíí³ òåìïå-

ðàòóðè ðîçïëàâó, â³ä ÿêî¿ âåëîñÿ çàãàðòîâóâàííÿ, ñêëàäíó ñìóãó â îáëàñò³ 200-300 ñì-1 ìîæíà 
ðîçãëÿäàòè ÿê íàêëàäàííÿ ñìóã, õàðàêòåðíèõ äëÿ a-Ge ³ ê-GeS. ²ç ÊÐ ñïåêòð³â âèñîêî- òà íè-
çüêîòåìïåðàòóðíèõ ìîäèô³êàö³é äèñóëüô³äó ãåðìàí³þ òà ç ðîçðàõóíê³â êîëèâàíü ëàíöþæê³â 
ó ìîäåë³ âàëåíòíîãî ñèëîâîãî ïîëÿ âñòàíîâëåíî, ùî êîëèâàííÿ äåôîðìîâàíèõ òåòðàåäð³â 
GeS

4/2
 òèïó À

1
 â³äïîâ³äàþòü çà íàéá³ëüø ³íòåíñèâíó êîëèâíó ìîäó ÊÐ ñïåêòð³ β-GeS

2
 ïðè 

362 ñì-1. 
Ðîçðàõîâàíî åíåðãåòè÷íå ïîëîæåííÿ âåðõíüî¿ ÷àñòèíè âàëåíòíî¿ çîíè (E

V
) ³ äíà çîíè 

ïðîâ³äíîñò³ (Å
Ñ
) ñïîëóêè Ge

n
S

m
. Âèçíà÷åíî åíåðãåòè÷íå ïîëîæåííÿ åëåêòðîííèõ ñòàí³â, 

óòâîðåíèõ àòîìàìè Ge
4p

, êëàñòåðàìè Ge
sp3

 òà êëàñòåðàìè S
n
. Ïîáóäîâàíà ã³ïîòåòè÷íà çàëåæ-

í³ñòü åíåðãåòè÷íîãî ïîëîæåííÿ E
V
 ³ Å

Ñ
 â³ä ì³æàòîìíî¿ â³äñòàí³, ðîçðàõîâàí³ çíà÷åííÿ åíåðã³¿ 

åëåêòðîííèõ ñòàí³â Es, EGe-Ge, EGesp3 òà ð³âíÿ Ôåðì³ E
F
. Äëÿ ñïîëóêè GeS

2
 íà åíåðãåòè÷í³é 

ä³àãðàì³ âèä³ëåí³ ³ìîâ³ðí³ ðîçðàõóíêîâ³ ïîëîæåííÿ åíåðãåòè÷íèõ ð³âí³â, ÿê³ ïîâ’ÿçóþòüñÿ ç 
ôàçàìè S

n
, α-GeS

2
, Ge

2
S

3
, Ge-Ge, Ge

sp3
 òà LP-ñòàíàìè ñ³ðêè. 

Êëþ÷îâ³ ñëîâà: ñïåêòð êîìá³íàö³éíîãî ðîçñ³þâàííÿ, íàíîêëàñòåðè, ì³æàòîìíà â³äñòàíü, 
åëåêòðîííà ñòðóêòóðà. 

Abstract

RAMAN SPECTRA AND ELECTRONIC STRUCTURE OF Ge
X
S

1-X
 CHALCOGENIDE GLASSES 

A.Kondrat, V.Mitsa, N.Popovich 

The influence of technological synthesis conditions of GeS
2
 glass on structural changes in g-GeS

2
 

has been investigated. In the Raman spectra of glass synthesized with the increased melt tempera-
ture the new vibration modes characteristic Raman modes of c-GeS at polarization ba+(ca) were 
observed. Taking into account the evolution of Raman spectra of GeS

2
 glasses synthesized by melt 

quenching from different temperatures the complex mode at 200-300 cm-1 can be interpreted as su-
perposition of modes characteristic of a-Ge ³ c-GeS. With the high- and low- temperature modifica-
tions of germanium disulphide and the calculations of chain vibrations in valence force field model 
(approximation) the vibrations of deformed A

1
 GeS

4/2
 tetrahedral can be associated with most inten-

sive Raman modes at 362 cm-1 in the spectra of β-GeS
2
. 

Î. Á. Êîíäðàò, Â. Ì. Ì³öà, Í. ². Ïîïîâè÷
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Using a method based on method of linear combination of atomic orbitals and method of pseudo-
potential the energy levels of top of the valence band (E

V
) and bottom of the conduction band (Å

Ñ
) 

of Ge
n
S

m
 were calculated. The energy levels of electronic states of Ge

4p
 atoms, Ge

sp3
 clusters, and 

S
n
 clusters were calculated. The hypothetical dependence of E

V
 and Å

Ñ
 energies versus interatomic 

distance and calculated energies of electronic states of Es, EGe-Ge, EGesp3 and Fermi levels E
F
 were 

constructed. For the GeS
2
 compositions in the energy diagram the calculated probable energy levels 

of S
n
, α-GeS

2
, Ge

2
S

3
, Ge-Ge, Ge

sp3
 phases and LP-states of sulfur were shown. 

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

Àííîòàöèÿ

ÑÏÅÊÒÐÛ ÊÎÌÁÈÍÀÖÈÎÍÍÎÃÎ ÐÀÑÑÅßÍÈß È ÝËÅÊÒÐÎÍÍÀß ÑÒÐÓÊÒÓÐÀ 
ÕÀËÜÊÎÃÅÍÈÄÍÛÕ ÑÒ¨ÊÎË Ge

X
S

1-X
 

À. Á. Êîíäðàò, Â. Ì. Ìèöà, Í. È. Ïîïîâè÷ 

Èññëåäîâàëîñü âëèÿíèå òåõíîëîãè÷åñêèõ óñëîâèé ïîëó÷åíèÿ ñò¸êîë GeS
2
 íà ñòðóêòóð-

íûå èçìåíåíèÿ â ñ-GeS
2
. Óñòàíîâëåíî, ÷òî ñ óâåëè÷åíèåì òåìïåðàòóðû ðàñïëàâà â ñïåêòðå 

êîìáèíàöèîííîãî ðàññåèâàíèÿ èññëåäóåìîãî ñòåêëà ïîÿâëÿþòñÿ ïîëîñû, õàðàêòåðíûå äëÿ 
à-Ge è êðèñòàëëè÷åñêîãî ñ-GeS â ïîëÿðèçàöèè ba+(ca). Ó÷èòûâàÿ ýâîëþöèþ ñïåêòðîâ ÊÐ 
ñòåêëà ñ-GeS

2
 ñ óâåëè÷åíèåì òåìïåðàòóðû ðàñïëàâà, îò êîòîðîé ïðîèçâîäèëîñü çàêàëèâà-

íèå, ñëîæíóþ ïîëîñó â îáëàñòè 200-300 ñì-1 ìîæíî ðàññìàòðèâàòü êàê íàëîæåíèå ïîëîñ, 
õàðàêòåðíûõ äëÿ a-Ge è ê-GeS. ÊÐ ñïåêòðû âûñîêî- è íèçêîòåìïåðàòóðíûõ ìîäèôèêàöèé 
äèñóëüôèäà ãåðìàíèÿ è ðàñ÷åòû êîëåáàíèé öåïî÷åê â ìîäåëè âàëåíòíîãî ñèëîâîãî ïîëÿ ïî-
êàçûâàþò, ÷òî êîëåáàíèÿ äåôîðìèðîâàííûõ òåòðàýäðîâ GeS

4/2
 òèïà À

1
 îòâå÷àþò íàèáîëåå 

èíòåíñèâíîé êîëåáàòåëüíîé ìîäå ÊÐ ñïåêòðîâ β-GeS
2
 ïðè 362 ñì-1. 

Ïðîèçâåäåí ðàñ÷åò ýíåðãåòè÷åñêîãî ïîëîæåíèÿ âåðõà âàëåíòíîé çîíû (E
V
) è äíà çîíû 

ïðîâîäèìîñòè (Å
Ñ
) ñîåäèíåíèÿ Ge

n
S

m
. Îïðåäåëåíî ýíåðãåòè÷åñêîå ïîëîæåíèå ýëåêòðîííûõ 

ñîñòîÿíèé, ñîçäàííûõ àòîìàìè Ge
4p

, êëàñòåðàìè Ge
sp3

 è êëàñòåðàìè S
n
. Ïîñòðîåíà ãèïîòå-

òè÷åñêàÿ çàâèñèìîñòü ýíåðãåòè÷åñêîãî ïîëîæåíèÿ E
V
 è Å

Ñ
 îò ìåæàòîìíîãî ðàññòîÿíèÿ, ðàñ-

ñ÷èòàíû çíà÷åíèÿ ýíåðãèè ýëåêòðîííûõ ñîñòîÿíèé Es, EGe-Ge, EGesp3 è óðîâíÿ Ôåðìè E
F
. Äëÿ 

ñîåäèíåíèÿ GeS
2
 íà ýíåðãåòè÷åñêîé äèàãðàììå âûäåëåíû âåðîÿòíûå ðàñ÷åòíûå ïîëîæåíèÿ 

ýíåðãåòè÷åñêèõ óðîâíåé, êîòîðûå ìîæíî ñâÿçûâàòü ñ ôàçàìè S
n
, α-GeS

2
, Ge

2
S

3
, Ge-Ge, Ge

sp3
 

è LP-ñîñòîÿíèÿìè ñåðû. 

Êëþ÷åâûå ñëîâà: ñïåêòð êîìáèíàöèîííîãî ðàññåÿíèÿ, íàíîêëàñòåðû, ìåæàòîìíîå ðàñ-
ñòîÿíèå, ýëåêòðîííàÿ ñòðóêòóðà. 
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ÏÐÎÖÅÑÈ Â ²ÌÅÐÑ²ÉÍ²É Ð²ÄÈÍ² ÏÏÐ-ÑÅÍÑÎÐÀ ÏÐÈ ÇÌ²Í² Á²Î×²Ï²Â 

². Ä. Âîéòîâè÷, ². Î. ßâîðñüêèé 

Îá´ðóíòîâàíà íåîáõ³äí³ñòü ³ ïðîàíàë³çîâàí³ îñîáëèâîñò³ çàñòîñóâàííÿ ³ìåðñ³éíî¿ ð³äèíè 
â ÏÏÐ-ñåíñîðàõ. Ðîçãëÿíóòî îêðåì³ åòàïè âèì³ðþâàëüíîãî öèêëó ïðè ðîáîò³ ç³ çì³ííèìè 
á³î÷³ïàìè. Ïîêàçàíî, ùî ïðîøàðîê ³ìåðñ³éíî¿ ð³äèíè ì³æ á³î÷³ïîì òà ðîáî÷îþ ïîâåðõíåþ 
ïðèçìè ôîðìóºòüñÿ ï³ä âïëèâîì ñèë ïîâåðõíåâîãî íàòÿãó ³ â’ÿçêîñò³. Ö³ æ ôàêòîðè âèçíà-
÷àþòü ìåõàí³÷í³ çóñèëëÿ, ÿê³ íåîáõ³äíî äîêëàäàòè ïðè çàì³í³ á³î÷³ï³â. Òîâùèíà ïðîøàðêó 
çìî÷óþ÷î¿ ³ìåðñ³éíî¿ ð³äèíè, âèçíà÷åíà åêñïåðèìåíòàëüíî, ñêëàäàº äî 10ìêì, à â³äïîâ³äí³ 
çóñèëëÿ íå ïåðåâèùóþòü äåê³ëüêîõ ñîòåíü ãðàì³â. Ùîá çàïîá³ãòè íàäì³ðíîìó ðîçò³êàííþ 
³ìåðñ³éíî¿ ð³äèíè, çàïðîïîíîâàíî âèêîðèñòîâóâàòè íåçìî÷óâàí³ ïë³âêîâ³ ñòðóêòóðè ç ïîë³-
ìåð³â, îðãàí³÷íèõ ñïîëóê àáî ê³ëüöåâ³ êàíàâêè, ùî ôîðìóþòüñÿ íà êîíòàêòóþ÷èõ ïîâåðõíÿõ 
ïðèçìè àáî á³î÷³ïà. 

Êëþ÷îâ³ ñëîâà: ÏÏÐ-ñåíñîð, ³ìåðñ³éíà ð³äèíà, á³î÷³ï. 

Summary 

PROCESSES IN SENSOR’S IMMERSE LIQUID IN REMOVING BIOCHIPS 

I. D. Voytovych, I. A. Yavorsky 

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

Keywords: SPR-sensor, immerse liquid, biochip. 

© ². Ä. Âîéòîâè÷, ². Î. ßâîðñüêèé, 2007



Àííîòàöèÿ 

ÏÐÎÖÅÑÑÛ Â ÈÌÌÅÐÑÈÎÍÍÎÉ ÆÈÄÊÎÑÒÈ ÏÏÐ-ÑÅÍÑÎÐÀ ÏÐÈ ÑÌÅÍÅ ÁÈÎ×ÈÏÎÂ 

È. Ä. Âîéòîâè÷, È. À. ßâîðñêèé 

Îáîñíîâàíà íåîáõîäèìîñòü è ïðîàíàëèçîâàíû îñîáåííîñòè ïðèìåíåíèÿ èììåðñèîííîé 
æèäêîñòè â ÏÏÐ-ñåíñîðàõ. Ðàññìîòðåíû îòäåëüíûå ýòàïû èçìåðèòåëüíîãî öèêëà ïðè ðà-
áîòå ñî ñìåííûìè áèî÷èïàìè. Ïîêàçàíî, ÷òî ïðîñëîéêà èììåðñèîííîé æèäêîñòè ìåæäó 
áèî÷èïîì è ðàáî÷åé ïîâåðõíîñòüþ ïðèçìû ôîðìèðóåòñÿ ïîä âëèÿíèåì ñèë ïîâåðõíîñòíîãî 
íàòÿæåíèÿ è âÿçêîñòè. Ýòèìè æå ôàêòîðàìè îïðåäåëÿþòñÿ ìåõàíè÷åñêèå óñèëèÿ, êîòîðûå 
íåîáõîäèìî ïðèêëàäûâàòü ïðè çàìåíå áèî÷èïîâ. Òîëùèíà ïðîñëîéêè ñìà÷èâàþùåé èììåð-
ñèîííîé æèäêîñòè, îïðåäåë¸ííàÿ ýêñïåðèìåíòàëüíî, ñîñòàâëÿåò äî 10ìêì, à ñîîòâåòñòâóþ-
ùèå óñèëèÿ íå ïðåâûøàþò íåñêîëüêèõ ñîòåí ãðàììîâ. ×òîáû ïðåäîòâðàòèòü èçáûòî÷íîå 
ðàñòåêàíèå èììåðñèîííîé æèäêîñòè, ïðåäëîæåíî èñïîëüçîâàòü íåñìà÷èâàåìûå ïë¸íî÷íûå 
ñòðóêòóðû èç ïîëèìåðîâ, îðãàíè÷åñêèõ ñîåäèíåíèé èëè êîëüöåâûå êàíàâêè, ôîðìèðóåìûå 
íà êîíòàêòèðóþùèõ ïîâåðõíîñòÿõ ïðèçìû èëè áèî÷èïà. 

Êëþ÷åâûå ñëîâà: ÏÏÐ-ñåíñîð, èììåðñèîííàÿ æèäêîñòü, áèî÷èï 
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Å. Áîðèñîâ, ß. Âåðöèìàõà, Ï. Ëóöèê, À. Òâåðüÿíîâè÷, Þ. Òâåðüÿíîâè÷ 

Èññëåäîâàíû îïòè÷åñêèå è ôîòîâîëüòàè÷åñêèå ñâîéñòâà ïëåíîê, ïîëó÷åííûõ èìïóëü-
ñíûì ëàçåðíûì èñïàðåíèåì èç ìèøåíè CuIn

3
Se

5
 â âàêóóìå, íà ïîäëîæêè ñ ðàçëè÷íîé òåì-

ïåðàòóðîé è âëèÿíèå îòæèãà â âàêóóìå ïðè ðàçëè÷íûõ òåìïåðàòóðàõ íà ñâîéñòâà èññëåäóå-
ìûõ ïëåíîê. 

Ïðè íàïûëåíèè ïëåíîê íà íàãðåòûå ïîäëîæêè îáðàçóþòñÿ êðèñòàëëèòû CuIn
3
Se

5
,

 
íî ñî-

äåðæàíèå Se óìåíüøàåòñÿ ñ óâåëè÷åíèåì òåìïåðàòóðû ïîäëîæåê. Íàîáîðîò, ñîäåðæàíèå Se 
ïðàêòè÷åñêè ñîõðàíÿåòñÿ â ïëåíêàõ, íàíåñåííûõ íà ïîëîæêè ñ êîìíàòíîé òåìïåðàòóðîé è 
ïîñëå îòæèãà â âàêóóìå ïðè òåìïåðàòóðàõ äî 700 Ê. Ïðè ýòîì, â ïðîöåññå îòæèãà îáðàçóþò-
ñÿ ôîòî÷óâñòâèòåëüíûå ïîëèêðèñòàëëè÷åñêèå ïëåíêè CuIn

3
Se

5
 ñòåõèîìåòðè÷åñêîãî ñîñòà-

âà. Ìàêñèìàëüíàÿ ôîòî÷óâñòâèòåëüíîñòü ïëåíîê ïîëó÷åíà ïðè òåìïåðàòóðàõ îòæèãà 510-
600 Ê. 
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ÔÎÒÎ×ÓÒËÈÂ² ÏË²ÂÊÈ CuIn
3
Se

5
, ÎÒÐÈÌÀÍ² ÌÅÒÎÄÎÌ 

²ÌÏÓËÜÑÍÎÃÎ ËÀÇÅÐÍÎÃÎ ÍÀÏÈËÅÍÍß 

ª. Áîðèñîâ, ß. Âåðö³ìàõà, Ï. Ëóöèê, À. Òâåð’ÿíîâè÷, Þ.Òâåð’ÿíîâè÷ 

Äîñë³äæåí³ îïòè÷í³ òà ôîòîâîëüòà¿÷í³ âëàñòèâîñò³ ïë³âîê, îòðèìàíèõ ³ìïóëüñíèì ëàçå-
ðíèì âèïàðîâóâàííÿì ç ì³øåí³ CuIn

3
Se

5
 ó âàêóóì³, íà ï³äêëàäêè ç ð³çíîþ òåìïåðàòóðîþ ³ 

âèâ÷åíî âïëèâ â³äïàëó ó âàêóóì³ ïðè ð³çíèõ òåìïåðàòóðàõ íà âëàñòèâîñò³ äîñë³äæóâàíèõ ïë³-
âîê. 

Ïðè íàïèëåíí³ ïë³âîê íà íàãð³ò³ ï³äêëàäêè óòâîðþþòüñÿ êðèñòàë³òè CuIn
3
Se

5
, àëå âì³ñò 

Se çìåíøóºòüñÿ ç³ çá³ëüøåííÿì òåìïåðàòóðè ï³äêëàäîê. Íàâïàêè, âì³ñò Se ïðàêòè÷íî çáå-
ð³ãàºòüñÿ â ïë³âêàõ, íàíåñåíèõ íà ï³äêëàäêè ç ê³ìíàòíîþ òåìïåðàòóðîþ ³ ï³ñëÿ â³äïàëó ó âà-
êóóì³ ïðè òåìïåðàòóðàõ äî 700 Ê. Ïðè öüîìó, â ïðîöåñ³ â³äïàëó óòâîðþþòüñÿ ôîòî÷óòëèâ³ 
ïîë³êðèñòàë³÷í³ ïë³âêè CuIn

3
Se

5
. Ìàêñèìàëüíà ôîòî÷óòëèâ³ñòü ïëâîê îòðèìàíà ïðè òåìïå-

ðàòóðàõ â³äïàëó 510-600 Ê. 

Êëþ÷îâ³ ñëîâà: ïë³âêè CuIn
3
Se

5
, ôîòî-åðñ, ³ìïóëüñíå ëàçåðíå íàïèëåííÿ. 

Abstract 

PHOTOSENSITIVE CuIn
3
Se

5
 FILMS PREPARED BY LASER PULSED DEPOSITION 

E. N. Borisov, Ya. Vertsimakha, P. Lutsyk, A. Tverjanovich, Yu. S. Tveryanovich 

The optical and photovoltaic properties of the films prepared by pulsed laser deposition from 
CuIn

3
Se

5
 target in vacuum on the substrates with different temperatures and the influence of anneal-

ing in vacuum at different temperatures on the properties of the films was studied. 
The CuIn

3
Se

5
 crystallites appear at the deposition of films on heated substrates, but the content 

of Se decreases in substrate temperatures increase. And on the contrary, the content of Se practi-
cally does not change in the films deposited on substrates at room temperatures and after annealing 
in vacuum at temperatures up to 700 K. At this the photosensitive polycrystalline CuIn

3
Se

5
 films 

form in the process of annealing. The maximal photosensitivity of the films is observed at annealing 
temperatures 510-600 Ê. 

Key words: CuIn
3
Se

5
 films, photovoltage, laser pulsed deposition. 
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Ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèé âûõîäíûõ è äèîäíûõ ïàðàìåòðîâ ôîòîýëåêòðè÷åñ-
êèõ ïðåîáðàçîâàòåëåé (ÔÝÏ), èçãîòîâëåííûõ íà îñíîâå áàçîâûõ êðèñòàëëîâ êðåìíèÿ ð- è 
n-òèïà ïðîâîäèìîñòè òîëùèíîé îò 190 äî 375 ìêì. Ïóòåì ñîïîñòàâëåíèÿ âûõîäíûõ è äèî-
äíûõ ïàðàìåòðîâ ÔÝÏ ñ áàçîâûìè êðèñòàëëàìè ðàçëè÷íîé òîëùèíû è òèïà ïðîâîäèìîñ-
òè ïîñëåäíèõ îáîñíîâàíà öåëåñîîáðàçíîñòü ñîçäàíèÿ âûñîêîýôôåêòèâíûõ îòå÷åñòâåííûõ 
ÔÝÏ íàçåìíîãî ïðèìåíåíèÿ íà îñíîâå êðèñòàëëîâ êðåìíèÿ n-òèïà ïðîâîäèìîñòè ñ òîëùè-
íîé íå áîëåå 200 ìêì. 
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Abstract

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

M. V. Êirichenko1, R. V. Zaytsev1, V. R. Êîpach1, V. A. Àntonova2, À. Ì. Listratenko2 

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

Key words: solar cells, silicon base crystals, type of conductivity, thickness, parameters. 
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1-x
(Al

2
Se

3
)

x
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Ìàãí³òíà ñïðèéíÿòëèâ³ñòü (χ) êðèñòàë³â (3HgSe)
1-x

(Al
2
Se

3
)

x
 (õ=0,1), ëåãîâàíèõ ìàðãàíöåì, 

äîñë³äæåíà â ³íòåðâàë³ òåìïåðàòóð Ò=77 — 300 Ê ïðè Í=4 êÅ ìåòîäîì Ôàðàäåÿ äî ³ ï³ñëÿ 
òåðìîîáðîáêè çðàçê³â â ïàðàõ ñåëåíó. Âñòàíîâëåíî, ùî îñîáëèâîñò³ χ îáóìîâëåí³ íàÿâí³ñòþ 
â êðèñòàëàõ êëàñòåð³â òèïó Mn–Se–Mn–Se ð³çíèõ ðîçì³ð³â, â ÿêèõ ì³æ àòîìàìè Mn ÷åðåç 
àòîìè õàëüêîãåíà çä³éñíþºòüñÿ íåïðÿìà îáì³ííà âçàºìîä³ÿ àíòèôåðîìàãí³òíîãî õàðàêòåðó. 
Òåðìîîáðîáêà çðàçê³â â ïàðàõ ñåëåíó ñëàáî âïëèâàº íà χ êðèñòàë³â. 

Äîñë³äæåííÿ ê³íåòè÷íèõ êîåô³ö³ºíò³â êðèñòàë³â (3HgSe)
1-x

(Al
2
Se

3
)

x
 (õ=0,1) (ëåãîâàíèõ 

ìàðãàíöåì) ïðîâåäåí³ â ³íòåðâàë³ Ò=77-300Ê ³ Í=0,5-5 êÅ äî ³ ï³ñëÿ òåðìîîáðîáêè çðàçê³â 
â ïàðàõ ñåëåíó. Äî òåðìîîáðîáêè êîåô³ö³ºíò Õîëëà (R

H
) â äîñë³äæóâàíèõ êðèñòàëàõ íå çà-

ëåæèòü â³ä òåìïåðàòóðè, òåðìî-åðñ çá³ëüøóºòüñÿ ç ðîñòîì òåìïåðàòóðè, åëåêòðîïðîâ³äí³ñòü 
êðèñòàë³â ìàº ìåòàë³÷íèé õàðàêòåð ³ ìàéæå ë³í³éíî çàëåæèòü â³ä òåìïåðàòóðè, ùî âêàçóº íà 
ìîæëèâ³ñòü âèêîðèñòàííÿ öèõ ìàòåð³àë³â ÿê äàò÷èê³â (ñåíñîð³â) òåìïåðàòóðè. Òåðìîîáðîáêà 
çðàçê³â â ïàðàõ ñåëåíó ïðèâîäèòü äî çìåíøåííÿ êîíöåíòðàö³¿ åëåêòðîí³â. Îäåðæàíî çàëåæ-
í³ñòü åôåêòèâíî¿ ìàñè åëåêòðîí³â íà ð³âí³ Ôåðì³ â³ä òåìïåðàòóðè. 

Êëþ÷îâ³ ñëîâà: êðèñòàë, åëåêòðîïðîâ³äí³ñòü, ìàãí³òíà ñïðèéíÿòëèâ³ñòü, êëàñòåð. 
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Ìàãíèòíàÿ âîñïðèèì÷èâîñòü (χ) êðèñòàëëîâ (3HgSe)
1-õ

(Al
2
Se

3
)

x
 (õ=0,1) (ëåãèðîâàííûõ 

ìàðãàíöåì) èññëåäîâàíà â èíòåðâàëå òåìïåðàòóð Ò=77 — 300 Ê ïðè Í=4 êÝ ìåòîäîì Ôà-
ðàäåÿ äî è ïîñëå òåðìîîáðàáîòêè îáðàçöîâ â ïàðàõ ñåëåíà. Óñòàíîâëåíî, ÷òî îñîáåííîñòè 
χ îáóñëîâëåíû íàëè÷èåì â êðèñòàëëàõ êëàñòåðîâ òèïà Mn–Se–Mn–Se ðàçíûõ ðàçìåðîâ, â 
êîòîðûõ ìåæäó àòîìàìè Mn ÷åðåç àòîìû õàëüêîãåíà îñóùåñòâëÿåòñÿ íåïðÿìîå îáìåííîå 
âçàèìîäåéñòâèå àíòèôåððîìàãíèòíîãî õàðàêòåðà. Òåðìîîáðàáîòêà îáðàçöîâ â ïàðàõ ñåëåíà 
ñëàáî âëèÿåò íà χ êðèñòàëëîâ. 

Èññëåäîâàíèÿ êèíåòè÷åñêèõ êîýôôèöèåíòîâ êðèñòàëëîâ (3HgSe)
1-õ

(Al
2
Se

3
)

x
 (õ=0,1) 

(ëåãèðîâàííûõ ìàðãàíöåì) ïðîâåäåíû â èíòåðâàëå Ò=77-300Ê è Í=0,5-5 êÝ äî è ïîñëå 
òåðìîîáðàáîòêè îáðàçöîâ â ïàðàõ ñåëåíà. Äî òåðìîîáðàáîòêè êîýôôèöèåíò Õîëëà (R

H
) â 

èññëåäóåìûõ êðèñòàëëàõ íå çàâèñèò îò òåìïåðàòóðû, òåðìî-ýäñ óâåëè÷èâàåòñÿ ñ ðîñòîì òåì-
ïåðàòóðû, ýëåêòðîïðîâîäíîñòü êðèñòàëëîâ èìååò ìåòàëëè÷åñêèé õàðàêòåð è ïî÷òè ëèíåéíî 

Ï. Ä. Ìàð’ÿí÷óê, Ä. Ï. Êîçÿðñüêèé

© Ï. Ä. Ìàð’ÿí÷óê, Ä. Ï. Êîçÿðñüêèé, 2007
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çàâèñèò îò òåìïåðàòóðû, ÷òî óêàçûâàåò íà âîçìîæíîñòü èñïîëüçîâàíèÿ ýòèõ ìàòåðèàëîâ â 
êà÷åñòâå äàò÷èêîâ (ñåíñîðîâ) òåìïåðàòóðû. Òåðìîîáðàáîòêà îáðàçöîâ â ïàðàõ ñåëåíà ïðè-
âîäèò ê èçìåíåíèþ êîíöåíòðàöèè ýëåêòðîíîâ. Ïîëó÷åíà çàâèñèìîñòü ýôôåêòèâíîé ìàññû 
ýëåêòðîíîâ íà óðîâíå Ôåðìè îò òåìïåðàòóðû. 

Êëþ÷åâûå ñëîâà: êðèñòàëë, ýëåêòðîïðîâîäíîñòü, ìàãíèòíàÿ âîñïðèèì÷èâîñòü, êëàñòåð. 

Abstract 

PHYSICAL PHENOMENA AND BAND PARAMETERS OF CRYSTALS 
(3HgSe)

1-õ
(Al

2
Se

3
)

x
, DOPED BY MANGANESE 

P. D. Maryanchuk, D. P. Kozyarskyy 

Magnetic susceptibility of (χ) crystals
 

(3HgSe)
1-x

(Al
2
Se

3
)

x
 (õ=0,1) (doped by manga-

nese) is investigated at the interval of temperatures Ò=77 — 300 K at Í=4 kOe by the 
method of Faraday before and after the heat treatment of samples in vapour of selenium. 
It is established, that features χ are caused by the presence in crystals of such clusters as 
Mn-Så-Mn-Så, of different size, in which the indirect exchange interaction of antiferromagnetic 
character between the Mn atoms through the atoms of chalcogenide is carried out. Heat treatment 
of samples in vapour of selenium has a low influence on χ of the crystals. 

Researches of kinetic factors of crystals (3HgSe)
1-x

(Al
2
Se

3
)

x
 (õ=0,1) (doped by manganese) are 

carried out during the interval Ò=77-300Ê and Í=0.5-5 kOe before and after the heat treatment 
of samples in vapour of selenium. Before the heat treatment factor of the Hall (R

H
) in researched 

crystals does not depend on temperature, thermoelectric motive power increases with the growth 
of temperature, electroconductivity crystals has metal character and almost linearly depends on a 
temperature which specifies on possibility to use these materials as sensors of temperature. Heat 
treatment of samples in vapour of selenium results in the change of the electrons concentration. It 
was gotten dependence on temperature of effective mass of electrons at the Fermi level. 

Key words: crystal, electroconductivity, magnetic susceptibility, cluster. 
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ÅËÅÊÒÐÎÍÍ² ÂËÀÑÒÈÂÎÑÒ² ÊÐÈÑÒÀË²Â InI Ï²Ä ÒÈÑÊÎÌ 

À. Â. Ôðàí³â, Î. Â. Áîâãèðà, Î. Â. Ôðàí³â* 

Ëüâ³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ²âàíà Ôðàíêà, 
âóë. Êèðèëà ³ Ìåôîä³ÿ, 8, Ëüâ³â, 79005, Óêðà¿íà, bovgyra@physics.wups.lviv.ua 

*Íàö³îíàëüíèé óí³âåðñèòåò “Ëüâ³âñüêà ïîë³òåõí³êà”, êàôåäðà ô³çèêè, 
âóë. Ñòåïàíà Áàíäåðè, 12, 79001, Ëüâ³â 

Àíîòàö³ÿ

ÅËÅÊÒÐÎÍÍ² ÂËÀÑÒÈÂÎÑÒ² ÊÐÈÑÒÀË²Â InI Ï²Ä ÒÈÑÊÎÌ 

À. Â. Ôðàí³â, Î. Â. Áîâãèðà, Î. Â. Ôðàí³â 

Íà îñíîâ³ ñàìîóçãîäæåíèõ ðîçðàõóíê³â ìåòîäîì ïñåâäîïîòåíö³àëó ïðîâåäåíî òåîðåòè÷íå 
âèâ÷åííÿ ñòðóêòóðíèõ ³ åëåêòðîííèõ âëàñòèâîñòåé ìîíîêðèñòàë³â InI ó øèðîêîìó ä³àïàçî-
í³ çì³íè çîâí³øíüîãî òèñêó. Ï³äòâåðäæåíî âèçíà÷àëüíó ðîëü íàäëèøêîâî¿ 5s2 åëåêòðîííî¿ 
ïàðè ³îíà In+ ó ôîðìóâàíí³ ñòðóêòóðè òà ñòàá³ë³çàö³¿ ñïîëóê, ùî ì³ñòÿòü êàò³îíè ³ç çíèæåíîþ 
âàëåíòí³ñòþ. Âèçíà÷åíî çíà÷åííÿ ãðàíè÷íîãî òèñêó ôàçîâîãî ïåðåõîäó InI ó âèñîêîñèìåò-
ðè÷íèé ñòðóêòóðíèé òèï CsCl. Âñòàíîâëåíî, ùî ïåðåä ñòðóêòóðíèì ïåðåõîäîì â³äáóâàºòüñÿ 
ïåðåõ³ä íàï³âïðîâ³äíèê-ìåòàë. Ï³ñëÿ ñòðóêòóðíîãî ïåðåõîäó ñïîëóêà çàëèøàºòüñÿ íàäàë³ 
êâàç³îäíîì³ðíèì ìåòàëîì. 

Êëþ÷îâ³ ñëîâà: øàðóâàòèé êðèñòàë, çîííî-åíåðãåòè÷íà ä³àãðàìà, ôàçîâèé ïåðåõ³ä, õ³ì³ÿ 
âèñîêîãî òèñêó. 

Abstract

ELECTRONIC PROPERTIES OF InI CRYSTALS UNDER PRESSURE 

A. V. Franiv, O. V. Bovgyra, O. V. Franiv 

The theoretical investigations, based on self-consistent calculations using pseudopotential meth-
od, of the structural and electronic properties of InI monocrystals in a wide pressure range were 
carried out. The determining role of the 5s2 electron pair of In+ in stabilizing structures with reduced 
valency is justified. A pressure value of phase transition of InI to the high symmetry CsCl-type struc-
ture is determined. Before the phase structural transition the pressure induced transition to a metal-
lic state occurs. After structural transition the compound is still quasi-one dimensional metal. 

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

© À. Â. Ôðàí³â, Î. Â. Áîâãèðà, Î. Â. Ôðàí³â, 2007



Àííîòàöèÿ

ÝËÅÊÒÐÎÍÍÛÅ ÑÂÎÉÑÒÂÀ ÊÐÈÑÒÀËËÎÂ InI ÏÎÄ ÄÀÂËÅÍÈÅÌ 

À. Â. Ôðàíèâ, Î. Â. Áîâãèðà, Î. Â. Ôðàíèâ * 

Íà îñíîâå ñàìîñîãëàñîâàííûõ ðàñ÷åòîâ ìåòîäîì ïñåâäîïîòåíöèàëà ïðîâåäåíî òåîðåòè-
÷åñêîå èçó÷åíèå ñòðóêòóðíûõ è ýëåêòðîííûõ ñâîéñòâ ìîíîêðèñòàëîâ InI â øèðîêîì äèà-
ïàçîíå èçìåíåíèÿ âíåøíåãî äàâëåíèÿ. Ïîäòâåðæäåíà îïðåäåëÿþùàÿ ðîëü èçáûòî÷íîé 5s2 
ýëåêòðîííîé ïàðû èîíà In+ â ôîðìèðîâàíèè ñòðóêòóðû è ñòàáèëèçàöèè ñîåäèíåíèé, êî-
òîðûå ñîäåðæàò êàòèîíû ñî ñíèæåííîé âàëåíòíîñòüþ. Îïðåäåëåíû çíà÷åíèÿ ïðåäåëüíîãî 
äàâëåíèÿ ôàçîâîãî ïåðåõîäà InI â âûñîêîñèììåòðè÷íûé ñòðóêòóðíûé òèï CsCl. Óñòàíîâëå-
íî, ÷òî ïåðåä ñòðóêòóðíûì ïåðåõîäîì ïðîèñõîäèò ïåðåõîä ïîëóïðîâîäíèê-ìåòàëë. Ïîñëå 
ñòðóêòóðíîãî ïåðåõîäà ñîåäèíåíèå îñòàåòñÿ â äàëüíåéøåì êâàçèîäíîìåðíûì ìåòàëëîì. 

Êëþ÷åâûå ñëîâà: ñëîèñòûé êðèñòàëë, çîííî-ýíåðãåòè÷åñêàÿ äèàãðàììà, ôàçîâûé ïåðå-
õîä, õèìèÿ âûñîêîãî äàâëåíèÿ. 

À. Â. Ôðàí³â, Î. Â. Áîâãèðà, Î. Â. Ôðàí³â 
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Àííîòàöèÿ 

ÂËÈßÍÈÅ ÒÅÐÌÎÎÁÐÀÁÎÒÊÈ ÍÀ ÏÀÐÀÌÅÒÐÛ ÑÎËÍÅ×ÍÛÕ ÝËÅÌÅÍÒÎÂ nITO/pInP, 
ÏÎËÓ×ÅÍÍÛÕ ÌÅÒÎÄÎÌ ÏÈÐÎËÈÒÈ×ÅÑÊÎÉ ÏÓËÜÂÅÐÈÇÀÖÈÈ 

À. Â. Ñèìàøêåâè÷, Ä. À. Øåðáàí, Ë. Â. Ãîð÷àê, Ë. È. Áðóê, À. Â. Êîâàëü, Þ. Â. Óñàòûé 

Â ðàáîòå èçó÷åíî âëèÿíèå îòæèãà â àòìîñôåðå âîäîðîäà íà ïàðàìåòðû ñîëíå÷íûõ ýëå-
ìåíòîâ, ïîëó÷åííûõ ïèðîëèòè÷åñêîé ïóëüâåðèçàöèåé ñëîåâ ITO íà ìîíîêðèñòàëëè÷åñêèå 
ïîäëîæêè pInP ïðè òåìïåðàòóðå 450îÑ. Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé ïîêàçàíî, 
÷òî îòæèã ñîëíå÷íûõ ýëåìåíòîâ In/nITO/pInP/Ag:Zn â Í

2
 ïðè òåìïåðàòóðå 3500C â òå÷å-

íèè 10 ìèí âåäåò ê çíà÷èòåëüíîìó óëó÷øåíèþ èõ ôîòîýëåêòðè÷åñêèõ ñâîéñòâ. Ïàðàìåò-
ðû ñîëíå÷íûõ ýëåìåíòîâ, ïîëó÷åííûõ íà ïîäëîæêàõ pInPñ êîíöåíòðàöèåé íîñèòåëåé çà-
ðÿäà p=3∙1017cm-3, ïîñëå òåðìîîáðàáîòêè â Í

2
 äîñòèãàþò ñëåäóþùèõ çíà÷åíèé: V

õõ
=0,626Â, 

I
êç

=22,72ìA/cì2, FF=71%, ê.ï.ä.=10,09%. 

Êëþ÷åâûå ñëîâà: ñîëíå÷íûé ýëåìåíò, òåðìîîáðàáîòêà, ñëîè ITO, ïèðîëèòè÷åñêàÿ ïóëü-
âåðèçàöèÿ. 

Àíîòàö³ÿ 

ÂÏËÈÂ ÒÅÐÌÎÎÁÐÎÁÊÈ ÍÀ ÏÀÐÀÌÅÒÐÈ ÑÎÍß×ÍÈÕ ÅËÅÌÅÍÒ²Â n³TO/p³nP, 
ÎÒÐÈÌÀÍÈÕ ÌÅÒÎÄÎÌ Ï²ÐÎË²ÒÈ×ÍÎ¯ ÏÓËÜÂÅÐÈÇÀÖ²¯ 

À. Â. Ñèìàøêåâè÷, Ä. À. Øåðáàí, Ë. Â. Ãîð÷àê, Ë. È. Áðóê, À. Â. Êîâàëü, Þ. Â. Óñàòèé 

Ó ðîáîò³ âèâ÷åíèé âïëèâ â³äïàëó â àòìîñôåð³ âîäíþ íà ïàðàìåòðè ñîíÿ÷íèõ åëåìåíò³â, 
îòðèìàíèõ ï³ðîë³òè÷íîþ ïóëüâåðèçàö³ºþ øàð³â ²TO íà ìîíîêðèñòàë³÷íèõ ï³äêëàäêàõ pInP 
ïðè òåìïåðàòóð³ 450îÑ. Â ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü ïîêàçàíî, ùî â³äïàë ñîíÿ÷íèõ 
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åëåìåíò³â In/nITO/pInP/Ag:Zn ó Í
2
 ïðè òåìïåðàòóð³ 3500C ïðîòÿãîì 10 õâ. âåäå äî çíà÷íîãî 

ïîë³ïøåííÿ ¿õí³õ ôîòîåëåêòðè÷íèõ âëàñòèâîñòåé. Ïàðàìåòðè ñîíÿ÷íèõ åëåìåíò³â, îòðèìà-
íèõ íà ï³äêëàäêàõ pInP ç êîíöåíòðàö³ºþ íîñ³¿â çàðÿäó p=3∙1017cm-3, ï³ñëÿ òåðìîîáðîáêè â Í

2
 

äîñÿãàþòü íàñòóïíèõ çíà÷åíü: V
õõ

=0,626Â, I
êç

=22,72ìA/cì2, FF=71%, ê.ê.ä.=10,09%. 

Êëþ÷îâ³ ñëîâà: ñîíÿ÷íèé åëåìåíò, òåðìîîáðîáêà, øàðè ²TO, ï³ðîë³òè÷íà ïóëüâåðèçàö³ÿ. 

 Abstract 

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

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

The influence of thermal treatment in H
2
 on the parameters of In/nITO/pInP/Ag:Zn solar cells 

obtained by ITO layers pyrolithic pulverization have been investigated. The ITO/pInP heterostructures 
obtaining take place at the temperature of 4500C. As a result of these investigations it was shown 
that the thermal treatment of In/nITO/pInP/Ag:Zn SC in H

2
 at 3500C during 10min leads to the 

considerable improvement of their photoelectric parameters. The photoelectric parameters of the 
best solar cell received on InP wafers with concentration p=3∙1017cm-3 after the thermal treatment 
are V

oc
=0,626V, I

sc
=22,72mA/cm2, FF=71%, E

ff
=10,09%. 

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

À. Â. Ñèìàøêåâè÷, Ä. À. Øåðáàí, Ë. Â. Ãîð÷àê, Ë. È. Áðóê, À. Â. Êîâàëü, Þ. Â. Óñàòûé
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An In-Pixel Current-Mode Amplifier for Computed 
Tomography 
Steadman, R. Vogtmeier, G. Kemna, A. Eddine Ibnou 
Quossai, S. Hosticka, B. J. 

On page(s): 1372-1373 

Abstract 
A high-dynamic-range current-mode detector for a com-
puted-tomography application is shown. A regulated cur-
rent-mirror structure that provides a 17-bit dynamic range 
and a noise floor below 3 pA

rms
 has been implemented at 

pixel level. Nonlinearity is kept below 2%, and the signal 
bandwidth is higher than 10 kHz. A test structure with a 
4×4 pixel array is presented in this paper. Both the pho-
todiode and the current-mode amplifier have been inte-
grated into the same CMOS standard process 

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

On page(s): 1374-1375 

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

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

On page(s): 1376-1377 

Abstract 
Electrical determination of E.coli O157:H7 was inves-
tigated by antibody-modified individual SnO

2
 nanowire 

(TONW) coupled with microfluidic chip. The static 
responses to E.coli and S.typhimurium on new device 
were studied. The responses to E.coli on the device that 
contained an unmodified or a modified TONW under 
continuous injection were also compared. Finally, an 
alternative mechanism to explain the observed behavior 
was proposed 

Quantum Dots-Based Optical Fiber Temperature 
Sensors Fabricated by Layer-by-Layer 
de Bastida, G. Arregui, F. J. Goicoechea, J. 
Matias, I. R. 

On page(s): 1378-1379 

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

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

On page(s): 1380-1388 

Abstract 
A configurable electrochemical sensor microarray sys-
tem-on-a-chip fabricated in a standard digital 0.18-μm 
complementary metal-oxide-semiconductor (CMOS) 
process is presented. Each pixel within this 5×10 array 
occupies a 160 μm×120 μm area and contains a differ-
ential electrochemical transducer with a programmable 
sensor. The sensor has a digitally configurable topology 
capable of performing different electroanalytical meas-
urements for a variety of affinity-based biomolecular 
sensing applications. The main modes of operation for 
this system are impedance spectroscopy, voltammetry, 
potentiometry, and field-effect sensing 

ÎÃËßÄ ÏÓÁË²ÊÀÖ²É ÆÓÐÍÀËÓ IEEE SENSORS JOURNAL 
¹6 çà 2006 ð³ê

Volume: 6, Issue: 6, ISSN: 1530-437X  
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Nanosized Metal-Oxide Semiconducting SrTi
1±x

O
3–δ 

Oxygen Gas Sensors for Low-Temperature Application 
Hu, Y. Tan, O. K. Zhu, W. 

On page(s): 1389-1394 

Abstract 
The X-ray diffraction and transmission electron micro-
scope results show that nanosized- SrTi

1±x
O

3-δ material 
series (27 nm) with perovskite structure can be synthe-
sized using the high-energy ball milling technique. The 
thick-film screen-printed nanosized- SrTi

1±x
O

3-δ-based 
sensor series with annealing temperature of 400 °C are 
found to have good oxygen-sensing property at near hu-
man-body temperature for the first time for such a low 
temperature. The effect of the deviating stoichiometry 
of the nanosized- SrTi

1±x
O

3-δ-delta -based sensors on 
their sensing properties was also investigated. The op-
timal relative resistance (R

nitrogen
/R

20%oxygen
) value of 6.35 

was obtained by a nanosized-SrTiO
3-δ -based sensor at 

40 °C operating temperature. Their near human-body 
operating temperature is much lower than that of the 
conventional low-temperature semiconducting oxygen 
gas sensors (300°C-500°C) and SrTiO

3
 oxygen sensors 

(>700°C). This can extend the application of the semi-
conducting oxygen gas sensors from the conventional 
high and medium temperature to the lower operating 
temperature areas such as the medical, environmental, 
and domestic fields, etc 

Microfluidic Three-Electrode Cell Array for Low-
Current Electrochemical Detection 
Triroj, N. Lapierre-Devlin, M. A. Kelley, S. O. 
Beresford, R. 

On page(s): 1395-1402 

Abstract 
This paper reports the implementation and calibration 
of a microscopic three-electrode electrochemical sensor 
integrated with a polydimethylsiloxane (PDMS) micro-
channel to form a rapid prototype chip technology that is 
used to develop sensing modules for biomolecular signals. 
The microfluidic/microelectronic fabrication process 
yields identical, highly uniform, and geometrically well-
defined microelectrodes embedded in a microchannel 
network. Each three-microelectrode system consists of 
a Au working electrode with a nominal surface area of 9 
μm

2
, a Cl

2
 plasma-treated Ag/AgCl reference electrode, 

and a Au counter electrode. The patterned electrodes on 
the glass substrate are aligned and irreversibly bonded 
with a PDMS microchannel network giving a channel 
volume of 72 nL. The electrokinetic properties and the 
diffusion profile of the microchannels are investigated 
under electrokinetic flow and pressure-driven flow con-
ditions. Cyclic voltammetry of 10 mM K

3
Fe(CN)

6
 in 1 

M KNO
3
 demonstrates that the electrode responses in 

the cell are characterized by linear diffusion. The vol-
tammograms show that the system is a quasi-reversible 
redox process, with heterogeneous rate constants rang-
ing from 3.11 to 4.94×10-3 cm/s for scan rates of 0.1-1 
V/s. The current response in the cell is affected by the 
adsorption of the electroactive species on the electrode 
surface. In a low-current DNA hybridization detection 
experiment, the electrode cell is modified with single-
stranded thiolated DNA. The electrocatalytic reduction 
of 27 μM Ru(NH

3
)

6
3+ in a solution containing 2 mM 

Fe(CN)
6

3- is measured before and after the exposure of 
the electrode cell to a 500-nM target DNA sample. The 
preliminary result showing an increase in the peak cur-
rent response demonstrates the hybridization-based de-
tection of a complementary target DNA sequence 

Scaling Properties of Gold Nanocluster Chemiresistor 
Sensors 
Ancona, M. G. Snow, A. W. Foos, E. E. Kruppa, W. 
Bass, R. 

On page(s): 1403-1414 

Abstract 
The effect of geometric scaling on the performance of 
metal-insulator metal-ensemble (MIME) chemiresistors 
based on gold nanoclusters is investigated. The ultrasmall 
size of the nanoclusters is shown to enable extreme scaling 
of the sensors with reductions in area of at least a factor 
of 104 over conventional MIME devices. If the operating 
voltage is held constant, the absolute sensitivity of the de-
vices is found to remain essentially unchanged by the geo-
metric scaling. Interestingly, this occurs despite the fact 
that contact resistance appears to play a significant role in 
the smallest devices. The detection limit of the sensors is 
set by a signal-to-noise ratio, and because 1/f noise tends 
to dominate, reduction in sensor size raises the noise floor, 
leading to a degradation in the detection limit. Because of 
the importance of the 1/f noise, optimal performance will 
be obtained by operating the sensors under ac conditions 
with filtering. Despite the degradation in performance that 
results from scaling, nanocluster-based chemiresistors of 
reduced size can still be advantageous because of the pos-
sibility of achieving vapor-sensing systems of substantially 
reduced size, power, complexity, and cost, as well as new 
applications, e.g., for sensor arrays 

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

On page(s): 1415-1421 

Abstract 
This paper investigates the suitability of porous GaAs 
as a semiconductor material for sensing humidity. The 
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authors have developed two types of sensors based on 
Pd/porous GaAs and Pd/GaAs Schottky contacts for 
humidity measurements. It was found that the porosity 
on GaAs wafer promoted the sensing properties of the 
contact used as highly sensitive humidity sensor toward 
different amounts of relative humidity operated at room 
temperature. On the contrary, the Pd/GaAs sample op-
erated at room temperature exhibited negligible sensitiv-
ity to relative humidity. The advantages of using porous 
GaAs for Schottky humidity sensor are the following: 
high sensitivity, low response time, and insignificant de-
pendence on temperature. Current-voltage (I-V) char-
acteristics of the Pd/porous GaAs Schottky humidity 
sensor exhibited a saturation current value of 8.5×10-10 
A under dry condition (5% relative humidity). This was 
increased to 7.0×10-9 A when submitted to a relative hu-
midity of 25%. The saturation current was further in-
creased considerably to 3.0×10-7 A as the relative humid-
ity was increased to 95%. This is more than two orders 
of magnitude increase in saturation current compared 
to dry condition. A parameter called humidity sensitiv-
ity was defined using the current value at a fixed forward 
voltage of 0.2 V to present the sensitivity of the sensor. 
Response times are reported to discuss the adsorption 
and desorption characteristics of the device. Pd/porous 
GaAs sensor operated at room temperature showed a fast 
response time of 2 s and a sensitivity value of 93.5% in 
the presence of 25% relative humidity. Furthermore, the 
influence of increase in relative humidity as well as heat-
ing effects on the responsivity of the sensor is described. 
Scanning electron microscopy analysis of the Pd/porous 
GaAs sample exhibited highly porous structures 

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

On page(s): 1422-1428 

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

electronic transport properties of CNTs by monoclonal 
antibodies that are specific to insulin-like growth factor 1 
receptor in breast cancer 

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

On page(s): 1429-1434 

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

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

On page(s): 1435-1444 

Abstract 
Inkjet printing has been used to prepare polymeric thin 
films for gas sensing. The conductive polymer poly(3,4-
ethylene dioxythiophene) doped with polystyrene sul-
fonated acid (PEDOT-PSS) was used as the organic 
ink. The electrical resistance of the printed films was 
monitored during exposure to atmospheres containing 
alcohol vapors. Thin films (one to two printed layers) ex-
hibited a sharp, nonreversible increase in film resistance 
(a “chemical fuse”) which was attributed to a change 
in morphology of the PEDOT-PSS layer. The response 
time of the thin films was 6-10 min, depending on the 
film thickness. A longer response time was observed for 
three inkjet-printed layers. In contrast, thick films (> 
four printed layers) showed a reversible response (ex-
cept for the initial exposure) to the same vapor. This was 
thought to originate from a screening effect between the 
positively charged PEDOT and negatively charged PSS 
dopant. The response times of the thick films were 8 and 
6 min for methanol and ethanol, respectively. For both 
types of response, the inkjet-printed layers were found be 
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more sensitive to methanol (0.05% ppm-1) than to etha-
nol (0.03% ppm-1) 

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

On page(s): 1445-1453 

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

2
 and different organic-

vapor concentrations in order to evaluate the response 
and recovery times and the quantitative determination 
capability of the material. The polymer proved to be sen-
sitive to both the tested analytes, with response and re-
covery times in the order of the tens of seconds 

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

On page(s): 1454-1458 

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

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

On page(s): 1459-1467 

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

Enhancement of Temperature Sensitivity for Metal–
Oxide–Semiconductor (MOS) Tunneling Temperature 
Sensors by Utilizing Hafnium Oxide (HfO

2
) Film Added 

on Silicon Dioxide (SiO
2
) 

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

On page(s): 1468-1472 

Abstract 
In this paper, metal-oxide-semiconductor (MOS) ca-
pacitors fabricated on p-type silicon substrate with haf-
nium oxide (HfO

2
 ) film added on silicon dioxide (SiO

2
) 

were demonstrated as reliable temperature-detecting de-
vices. The saturation current of MOS (p) capacitor with 
added HfO

2
 film is easy to saturate within 0.5 V. From 

40°C to 90°C, each increase of 10°C almost doubles the 
saturation current. The C-V curves show that the inter-
face properties of Si/SiO

2
 and SiO

2
/HfO

2
 are good. It was 

also shown that these devices are reliable even though 
they had been electrically stressed at various tempera-
tures (30°C~90°C) for 15 000 s. They have the potential 
to be integrated into the circuits as temperature detectors 
in the era of ultralarge-scale-integration technology 

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

On page(s): 1473-1481 

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

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

On page(s): 1482-1487 

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

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

On page(s): 1488-1496 

Abstract 
This paper was motivated by the possibility of extracting 
from a vortex-shedding strut, in addition to flow veloc-
ity V, information on fluid density ρ or temperature T, 
and combining them to obtain mass flowrate. Shedder 

shapes were diamond and bluff polygon. These shapes 
are compared as vortex shedders in flowing air or water. 
V is obtained from the shedding frequency f. In water, 
V ranged from 0.5 to 4 m/s and, in air, from 0.3 to 15 
m/s. Clamp-on ultrasonic transducers generated and, 
on the diagonally opposite side of the pipe, received the 
beam that obliquely traversed the wake of the shedder. 
A continuous-wave transmission across the fluid was 
modulated by vortices passing through the beam. The 
modulation frequency yielded f. In air, the bluff polygon 
yielded f over a 50 : 1 flow range, which was better than 
the diamond’s flow range of 20 : 1. Whether the shedder 
was a diamond or a bluff polygon, and the fluid air or 
water, f correlated approximately linearly with the flow 
velocity V. Using one path of an ultrasonic tag clamp-
on flowmeter system, the measured vortex-shedding 
frequencies were found to be in reasonable agreement 
with computational-fluid-dynamic predictions for dia-
mond and for bluff-polygon struts. Collectively, the pipe 
Reynolds number (Re) range was 1000-200 000. With 
both shedders, operation was demonstrated in laminar- 
and turbulent-flow regimes. In water flow tests, rotat-
ing the diamond (aspect ratio=3) through 90° about its 
axis, from broadside to airfoil, diminished the Strouhal 
number by 17%. When the diamond shedder was tested 
as a torsional density sensor in flowing air or water, no 
torsional transit time effect of V was observed, confirm-
ing for the first time a 1989 prediction. The negative re-
sult in flowing water implies that there were no attached 
bubbles or microbubbles 

Overtone Oscillator for SAW Gas Detectors 
Pasternak, M. 

On page(s): 1497-1501 

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

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

On page(s): 1502-1510 

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

Performance of Magnetic Pulsed-Eddy-Current System 
Using High Dynamic and High Linearity Improved Giant 
MagnetoResistance Magnetometer 
Dolabdjian, C. P. Perez, L. De Haan, V. O. 
De Jong, P. A. 

On page(s): 1511-1517 

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

Enhancement of Sensitivity of Microwave Planar 
Sensors With EBG Structures 
Garcia-Banos, B. Cuesta-Soto, F. Griol, A. Catala-
Civera, J. M. Pitarch, J. 

On page(s): 1518-1522 

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

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

On page(s): 1523-1530 

Abstract 
The measurement of absorbed doses is fundamental to 
radiation biology and oncology. A customized parallel 
plate radiation sensor was designed and fabricated as a 
precursor to investigating novel materials, such as car-
bon nanotubes, as a substitute for conventional metallic 
conducting plates or active volume medium. This sensor 
contains two thick and large-area electrodes that provide 
the sensor with a good signal-to-noise ratio. The 6 MV 
and 15 MV photon beams produced by a Varian Clinac 
21 EX medical linear accelerator were used in the experi-
ments. The linear accelerator was calibrated such that 1 
monitor unit (MU) produces 1 cGy of dose in water with 
depth of 5 cm for a calibration geometry of source-to-axis 
distance equal to 100 cm and 10×10 cm2 field size at the 
point of measurement. Ionization measurements were 
performed by varying the bias voltages, electrode sepa-
rations, exposures, and angles of the incident beam to 
characterize the sensor. Signal saturation characteristics 
of the sensor with different electrode separations and ex-
posures were investigated. This sensor displayed excellent 
linear response to exposure up to 600 MU. An analytical 
modeling using the pencil beam model and simulations 
based on device configuration were given to explain the 
results. In oblique incident beam experiments, the pro-
totype sensor showed an accurate response compared to 
simulation results for a small field size of 1×1 cm2. The 
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sensor was tested to be suitable in the study of ionization 
collection efficiencies for different materials 

A Handheld Neutron-Detection Sensor System Utilizing 
a New Class of Boron Carbide Diode 
Osberg, K. Schemm, N. Balkir, S. Brand, J. I. 
Hallbeck, M. S. Dowben, P. A. Hoffman, M. W. 

On page(s): 1531-1538 

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

A Fiber-Bragg-Grating-Based Sensor for Simultaneous 
AC Current and Temperature Measurement 
Reilly, D. Willshire, A. J. Fusiek, G. Niewczas, P. 
McDonald, J. R. 

On page(s): 1539-1542 

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

Single-Cell Detection Using Optofluidic Intracavity 
Spectroscopy 
Shao, H. Kumar, D. Lear, K. L. 

On page(s): 1543-1550 

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

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

On page(s): 1551-1556 

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

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

On page(s): 1557-1563 

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

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

On page(s): 1564-1570 

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

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

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

On page(s): 1571-1579 

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

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

On page(s): 1580-1591 

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

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

On page(s): 1592-1595 

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

Long-Term Stability of Metal Lines, Polysilicon Gauges, 
and Ohmic Contacts for Harsh-Environment Pressure 
Sensors 
Andrei, A. Malhaire, C. Brida, S. Barbier, D. 

On page(s): 1596-1601 

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

lines, and ohmic-contacts resistances showing irrevers-
ible drifts. Finally, the influence of such drifts over the 
long-term offset stability of piezoresistive pressure sen-
sors has been discussed 

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

On page(s): 1602-1608 

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

Discrimination of Temperature, Strain, and Transverse 
Load by Using Fiber Bragg Gratings in a Twisted 
Configuration 
Silva, S. F. O. FrazoFrazao, O. Santos, J. L. 
ArajoAraujo, F. M. Ferreira, L. A. 

On page(s): 1609-1613 

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

On page(s): 1614-1626 

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

Exploiting A Priori Time Constant Ratio Information 
in Difference Equation Two-Thermocouple Sensor 
Characterization 
McLoone, S. Hung, P. Irwin, G. Kee, R. 

On page(s): 1627-1637 

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

Calibration Transfer Among Sensor Arrays Designed for 
Monitoring Volatile Organic Compounds in Indoor Air 
Quality 
Wolfrum, E. J. Meglen, R. M. Peterson, D. Sluiter, J. 

On page(s): 1638-1643 

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

On page(s): 1644-1651 

Abstract 
Rapid-response biosensing systems are necessary to 
counteract threats due to foreign and high-consequence 
pathogens. A yes/no multichannel biosensor is an impor-
tant tool that enables simultaneous detection of different 
pathogens, independent of their relative concentration 
level. This paper proposes a novel multichannel biosens-
ing technique, which combines multiclass support vector 
machines (SVMs) with multichannel immunosensors. 
The method combines spatial and temporal information 
generated by the multichannel immunosensor for rapid 
and reliable discrimination between pathogens of inter-
est. This paper demonstrates that by including temporal 
and cross-reactive spatial signatures, the accuracy of the 
system can be improved at low pathogen concentration 
levels and for discrimination between closely related 
strains of pathogens. Compensation of systematic and 
biosensor fabrication errors is achieved by the use of a 
supervised SVM training which is also used in system 
calibration. Experimental results, with a prototype mul-
tichannel biosensor used for discriminating strains of E. 
coli (K12 and O157 : H7) and Salmonella enterica se-
rovar Thompson, show an accuracy of 98% for concen-
tration levels, 100-108 colony forming units per milliliter, 
and total detection time of less than 6 min 

Ultrasonic Piezoceramic Transducer Modeling With 
VHDL-AMS: Application to Ultrasound Nonlinear 
Parameter Simulations 
Guelaz, R. Kourtiche, D. Nadi, M. 

On page(s): 1652-1661 

Abstract 
This paper presents an ultrasonic transducer modeling 
with very high-speed integrated circuit (VHSIC) hard-
ware description language-analog and mixed signal 
(VHDL-AMS) IEEE 1076.1 integrated in a global meas-
urement cell modeling dedicated to biological tissue ul-
trasound characterization. Usual modeling of ultrasonic 
transducers is based on electrical analogy and is not sim-
ulated in the global measurement environment. The ul-
trasonic transducer modeling proposed is simulated with 
a nonlinear acoustic load and electronic excitation. The 
nonlinear B/A parameter is used to characterize a me-
dium with a comparative method. The measurement cell 
is composed of two piezoelectric ceramic transducers, 
which are implemented with Redwood’s electric scheme. 
The analyzed medium is placed between the transducers 
and modeled to take into account the nonlinear propa-

gation with the B/A parameter. The usual transmission 
line model has been modified to take into account the 
nonlinear propagation for a one-dimensional (1-D) 
wave. Simulations of the transducer pulse response and 
electrical impedance show a VHDL-AMS model that 
is in good agreement with measurement and compared 
to the usual personal computer simulation program with 
integrated circuit emphasis results simulations. Results 
obtained by simulation of mediums (blood, milk, liver, 
and human fat tissue) showed good agreement between 
modeling and experimental measurement, and a maxi-
mum error of about 12.5% for B/A measurement-simu-
lation 

Multiplexed Fiber Bragg Grating Interrogation System 
Using a Modulated Fiber Bragg Grating and the 
Tunable-Filter Method 
Paterno, A. S. de Oliveira, V. Figueredo, T. S. 
Kalinowski, H. J. 

On page(s): 1662-1668 

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

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

On page(s): 1669-1675 

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

On page(s): 1676-1682 

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

Human Tracking With Wireless Distributed Pyroelectric 
Sensors 
Hao, Q. Brady, D. J. Guenther, B. D. Burchett, J. 
Shankar, M. Feller, S. 

On page(s): 1683-1696 

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

A High-Precision NDIR CO
2
 Gas Sensor for Automotive 

Applications 
Frodl, R. Tille, T. 

On page(s): 1697-1705 

Abstract 
A new high-precision spectroscopic gas sensor measur-
ing carbon dioxide (CO

2
) for harsh environmental con-

ditions of automotive applications is presented. The car-
bon dioxide concentration is the primary parameter for 
sensing in cabin air quality, as well as an important safety 
parameter when R744 (carbon dioxide) is used as the re-
frigerant in the air conditioning system. The automotive 
environment challenges the potential sensor principles 
because of the wide temperature range from -40°C to 
+85°C, the atmospheric pressure from 700 to 1050 mbar, 
and relative humidity from 0% to 95%. The presented 
sensor system is based on the nondispersive infrared 
principle with new features for reaching high precision 
criteria and for enhancing long-term stability. A second 
IR source is used for internal recalibration of the primary 
IR source, redundancy purposes, and software plausibil-
ity checks. The CO

2
 sensor system achieves an accuracy 

of better than ±5.5% over the whole temperature, pres-
sure, and humidity ranges, with a resolution below 15 
ppm and a response time shorter than 5 s. The operating 
time of the sensor system is more than 6000 h over a cor-
responding lifetime of more than 15 years. Experimental 
results show outstanding results for the intended auto-
motive applications 

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

On page(s): 1706-1715 

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

On page(s): 1716-1721 

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

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

On page(s): 1722-1727 

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

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

On page(s): 1728-1733 

Abstract 
A miniature (millimeter-scale) synthetic jet actuator is 
integrated with a chemical gas sensor (chemFET) to ef-
fect inhalation and exhalation of ambient gas samples 

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

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

On page(s): 1734-1741 

Abstract 
Noncontacting inductive proximity sensors (IPSs) are 
widely preferred for position detection in industrial ap-
plications. Advances in computer-aided design simula-
tion tools, integration, and assembly techniques for the 
last ten years have made possible continued sensor-fea-
ture improvements in parallel to size reduction toward 
very small miniaturized versions. This paper refers to 
the progress in the past years, presenting recently gained 
knowledge in sensing principle, evaluation electronics, 
and manufacturing. The most significant improvements 
are the usage of a drum-core topology, application-
specified integrated circuit implementation, and face-
down flip-chip technology. The fundamentals shown in 
this paper were essential for the design and development 
of a worldwide innovation: the smallest single-compo-
nent IPS family that has the largest switching distance. 
Mounted in a stainless steel tube with a diameter of only 
3 mm and a length of 33 mm, the smallest sensor in the 
family is able to detect metal targets at distances of up to 
3 mm and provide an output switching signal with high-
current capacity 
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7. Àêóñòîåëåêòðîíí³ ñåíñîðè.
8. Íàíîñåíñîðè (ô³çèêà, ìàòåð³àëè, òåõíîëîã³ÿ).
9. Ñåíñîðè òà ³íôîðìàö³éí³ ñèñòåìè.
10. Ìàòåð³àëè äëÿ ñåíñîð³â.
11. Òåõíîëîã³÷í³ ïðîáëåìè ñåíñîð³â.
12. Ì³êðîñèñòåìí³ òåõíîëîã³¿ (MST).
13. Äåãðàäàö³ÿ, ìåòðîëîã³ÿ òà àòåñòàö³ÿ ñåíñîð³â. 

Îñíîâí³ äàòè êîíôåðåíö³¿: 

Ïðèéîì ðåºñòðàö³éíèõ êàðòîê, òåç äîïîâ³äåé ç åêñïåðòíèìè 
âèñíîâêàìè (äëÿ àâòîð³â ç Óêðà¿íè) ³ çàÿâîê íà ó÷àñòü ó âèñòàâö³ äî 28.02.08 
Ðîçñèëêà 2-ãî ³íôîðìàö³éíîãî ëèñòà ó÷àñíèêàì òà àâòîðàì 
ïðèéíÿòèõ äîïîâ³äåé äî 30.03.08 
Ïðèéîì ïîâíèõ äîïîâ³äåé äî 30.04.08 
Ïðèéîì îðãâíåñêó äî 01.05.08 

Àäðåñà äëÿ ëèñòóâàííÿ: 

ÍÄË — 3, Îðãêîì³òåò “ÑÅÌÑÒ-3”, 
Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ². ². Ìå÷íèêîâà 
âóë. Äâîðÿíñüêà, 2, ì. Îäåñà, 65082, Óêðà¿íà, 
òåë./ôàêñ +38(048)-723-34-61, ò. +38 (048) 726-63-56, Ëåï³õ ßðîñëàâ ²ëë³÷ 
E-mail: semst-3@onu.edu.ua, ndl_lepikh@onu.edu.ua 
Äîäàòêîâî: ³íôîðìàö³ÿ ïðî êîíôåðåíö³þ ðîçì³ùåíà íà âåá-ñòîð: 
http://www.semst.onu.edu.ua/semst-3/ 
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Call for papers 

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

H o l d 

3rd International Scientific and Technical Conference 
“Sensors Electronics and Microsystems Technology 

(SEMST-3)” 
(with the exhibition of sensors developments and industrial samples) 

“SEMST-3”, Ukraine, Odessa, June 2-7, 2008 

Chairmen Prof. V. A. Smyntyna, the Rector 
of Odessa I. I. Mechnikov National University 

vice-chairmen Prof. Yu. V. Gulyaev (Moscow, Russia) 
vice-chairmen Prof. A. D’Amico (Romå, Italy) 

vice-chairmen Prof. V. G. Litovchenko (Kiev, Ukraine) 
vice-chairmen Prof. V. F. Machulin (Kiev, Ukraine) 

scientific secretary Prof. Ya. I. Lepikh (Odessa, Ukraine) 

Subject categories: 

1. Physical, chemical and other phenomena, as a bases of 
sensors development.
2. Sensors design and mathematical modeling.
3. Physical sensors.
4. Chemical sensors.
5. Biosensors.
6. Radiation, optical and optoelectronics sensors.

7. Acoustoelectronics sensors.
8. Nanosensors (physics, materials, technologies).
9. Sensors and information systems.
10. Sensors materials.
11. Sensor technology problems.
12. Microsystems  technologies (MST).
13. Sensors degradation, metrology and certification. 

The basic dates of the conference: 

Deadline for Registration forms and abstracts – 28.02.08 
Dispatch of the 2-nd announcement to participants 
and to accepted abstracts authors — 30.03.08 
Deadline for full papers  — 30.04.08 
Deadline for payment — 01.05.08 

The address for correspondence: 

RL — 3, Organizing committee “SEMST-3”, 
Odessa I. I. Mechnikov National University. 
2, Dvoryanskaya str., Odessa, 65082, Ukraine, 
Phone/fax 38 (048) -723-34-61, 
Phone 38 (048) 726-63-56 — Lepikh Yaroslav Illich 
E-ma³l: semst-3@onu.edu.ua, ndl_lepikh@onu.edu.ua 
In addition: the conference information is on web-site: 
http://www.semst.onu.edu.ua/semst-3/ 
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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

2
Â

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

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

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

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

â³äòâîðåííÿ. Òîìó áóäóòü ïðèéìàòèñÿ ò³ëüêè 
âèñîêîÿê³ñí³ ðèñóíêè.

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

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

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

ò³ñòü ñïëà÷óºòüñÿ àâòîðàìè ÷è ¿õ ñïîíñîðàìè.
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 INFORMATION FOR CONTRIBUTORS. 
THE REQUIREMENTS ON PAPERS PREPARATION 

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

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

2. Sensors design and mathematical modeling. 
3. Physical sensors. 
4. Optical and optoelectronic and radiation sen-

sors. 
5. Acoustoelectronic sensors. 
6. Chemical sensors. 
7. Biosensors. 
8. Sensor materials. 
9. Sensors production technologies. 
10. Sensors and information systems. 
11. 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 
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