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Abstract 

IDENTIFICATION OF TARGET-BACKGROUND SITUATION STRUCTURAL ELEMENTS 
AT HYBRID OES BASED ON DIGITAL HILBERT-OPTYCS METHODS 

N. K. Vlasenko 

Approaches to synthesis of dynamic complex shape objects (CSO) and textures (CST) models 
identification technologies at targets and backgrounds surveying and reconnaissance optical-elec-
tronic systems (OES) are considered. Information technologies are based on Hilbert-optics’ meth-
odology. Examples of identification methods at spectral domains of Hilbert transforms i based on 
vector image signatures (VIS) of CSO and CST transforms and computing integral-geometric (CIG) 
are presented. 

Key words: Digital Hilbert-optics, optical-electronic systems, identification 
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Abstract 

COORDINATE-SENSITIVE SENSORS ON THE BASIS OF CROSS 
AND LONGITUDINAL THERMOEMF 

A. A. Ascheulov, D. D. Velichuk, I. S. Romaniuk. 

Perspective is shown to use the anisotropic opticothermoelements as nonselective 1D and 2D 
coordinate sensors of radiant streams in wide spectral and dynamic ranges. 

Keywords: 1D and 2D coordinate sensors, anisotropic optical thermoelement, coordinate sensi-
tivity 
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Abstract

OUTPUT AND DIODE PARAMETERS OF SILICON SOLAR CELLS WITH p-i-n BASE STRUCTURE 
AT THE STANDART AND LOW-CONCENTRATED SOLAR RADIATION 

M. V. Êirichenko, L. P. Shuba, V. R. Êîpach, V. À. Àntonova, À. Ì. Listratenko 

Test samples of solar cells (SC) with p-i-n structure on the basis of very poorly phospho-
rus doped silicon crystals of i (n-)-type conductivity by thickness about 300 μm with resistivity of 
4000 Ohm∙cm were manufactured and investigated. The found out value of photocurrent density equal 
48,6 mÀ/cm2 is the record for Ukrainian monocrystalline SC that causes the expediency of serial SC 
development with p-i-n structure. The influence of weakly concentrated radiation on the efficiency 
of such type SC was investigated. The proposals on improvement of SC design with p-i-n structure 
ensuring their efficiency increasing up to 20 % were grounded. 

Keywords: solar cells, p-i-n structure, photocurrent density, efficiency 
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Abstract

QUANTUM EFFICIENCY OF PHOTODETECTORS AT THRESHOLD LUMINOSITIES 

U. N. Bobrenko, A. V. Sachenko, M. V. Yaroshenko, V. N. Komaschenko 

A potential distribution along a transient constituent of heterojunction was calculated at thresh-
old luminosity. Effective length of collecting was determinated in a surface barrier structure at the 
low levels of irradiation. Theoretical expressions were got for dependences of photodetector current 
on distance between current-collecting contacts, thickness of overhead high doped layer and coef-
ficient of an absorption of light. The key parameters of photodetector were concluded from compari-
son of theory and experiment. 

Keywords: ultra-violet radiation, surface-barrier structure, thin-film heterojunction, ultra-violet 
receiver 
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Abstract 

THE ANGLE AND LINEAR TRANSITION OPTOELECTRONIC SENSOR 
WITH AN OPEN OPTICAL CHANNEL 

O.G.Shvets, I.M.Rarenko, V. O. Kyrinnyi V.M.Hodovaniouk, V.V.Ryukhtin, L. I. Konopaltseva 

In the article electrical characteristics, physical principles of designing the DKLP angle and lin-
ear transition sensor with an open channel presented. Circuitry for optical signal amplification is 
proposed, frequency characteristics of the sensor on the whole being improved. 

Keywords: phototransistor, operational amplifier, spectre, raster, optocoupler 
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Êðàòêî èçëîæåíû ïðèíöèï äåéñòâèÿ è îñîáåííîñòè ñòðóêòóðíîé ñõåìû áåñêîíòàêòíîãî 
èçìåðèòåëÿ ýëåêòðîïðîâîäíîñòè òåðìîýëåêòðè÷åñêèõ ìàòåðèàëîâ. Ïðèâåäåíû îñíîâíûå òåõ-
íè÷åñêèå õàðàêòåðèñòèêè è ðåçóëüòàòû ýêñïëóàòàöèè îäíîãî èç âàðèàíòîâ åãî êîíñòðóêöèè. 
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âà÷à åëåêòðîïðîâ³äíîñò³ òåðìîåëåêòðè÷íèõ ìàòåð³àë³â. Ïðèâåäåí³ îñíîâí³ òåõí³÷í³ õàðàêòå-
ðèñòèêè ³ ðåçóëüòàòè åêñïëóàòàö³¿ îäíîãî ç âàð³àíò³â éîãî êîíñòðóêö³¿. 
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Abstract

A MEASURING DEVICE IS FOR NONCONTACT CONTROL OF CONDUCTIVITY 
OF THERMO-ELECTRIC MATERIALS 

A. A. Ascheulov, I. A. Buchkovsky, I. S. Romaniuk, D. D. Velichuk 

Briefly expounded principle of action and feature of flow diagram of noncontact measuring de-
vice of conductivity of thermo-electric materials. Basic technical descriptions and results of exploi-
tation of one are resulted of variants of his construction. 

Keywords: conductivity, thermo-electric materials, measurings 
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Ïðîâåäåíî èññëåäîâàíèå ôîòîýëåêòðè÷åñêèõ õàðàêòåðèñòèê ýëåìåíòîâ ïàìÿòè íà îñ-
íîâå íåèäåàëüíîãî ãåòåðîïåðåõîäà. Ïðèìåíåíèå ïîíÿòèé ñåíñèòîìåòðèè ê òâåðäîòåëüíûì 
ýëåìåíòàì ïàìÿòè ïîçâîëèëî ïîëó÷èòü óíèâåðñàëüíîå âûðàæåíèå äëÿ õàðàêòåðèñòè÷åñêîé 
êðèâîé ñåíñîðà, êîòîðîå õîðîøî ñîãëàñóåòñÿ ñ ýêñïåðèìåíòàëüíûìè äàííûìè è ìîæåò áûòü 
èñïîëüçîâàíî ïðè èññëåäîâàíèè ñåíñèòîìåòðè÷åñêèõ õàðàêòåðèñòèê ïîäîáíûõ ïðèáîðîâ. 
Ñäåëàí âûâîä î òîì, ÷òî ñåíñîð íà îñíîâå íåèäåàëüíîãî ãåòåðîïåðåõîäà ìîæíî îõàðàêòå-
ðèçîâàòü ñ ïîìîùüþ êëàññè÷åñêèõ ñåíñèòîìåòðè÷åñêèõ õàðàêòåðèñòèê, ðàçðàáîòàííûõ äëÿ 
ôîòîãðàôè÷åñêèõ ìàòåðèàëîâ. 

Êëþ÷åâûå ñëîâà: ãåòåðîïåðåõîä, ñåíñèòîìåòðèÿ, ýëåìåíò ïàìÿòè, ñåíñîð èçîáðàæåíèÿ, 
ôîòîìàòåðèàëû 
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Â. À. Áîðùàê, À. Ï. Áàëàáàí 

Ïðîâåäåíî äîñë³äæåííÿ ôîòîåëåêòðè÷íèõ õàðàêòåðèñòèê åëåìåíò³â ïàì’ÿò³ íà îñíîâ³ 
íå³äåàëüíîãî ãåòåðîïåðåõîäó. Çàñòîñóâàííÿ ïîíÿòü ñåíñèòîìåòð³¿ äî òâåðäîò³ëüíèõ åëåìåí-
ò³â ïàì’ÿò³ äîçâîëèëî îäåðæàòè óí³âåðñàëüíèé âèðàç äëÿ õàðàêòåðèñòè÷íî¿ êðèâî¿ ñåíñîðà, 
ÿêèé äîáðå ïîãîäæóºòüñÿ ç åêñïåðèìåíòàëüíèìè äàíèìè ³ ìîæå áóòè âèêîðèñòàíèé ïðè 
äîñë³äæåíí³ ñåíñèòîìåòðè÷íèõ õàðàêòåðèñòèê ïîä³áíèõ ïðèëàä³â. Çðîáëåíî âèñíîâîê, ùî 
ñåíñîð íà îñíîâ³ íå³äåàëüíîãî ãåòåðîïåðåõîäó ìîæíà îõàðàêòåðèçóâàòè çà äîïîìîãîþ êëà-
ñè÷íèõ ñåíñèòîìåòðè÷íèõ õàðàêòåðèñòèê, ÿê³ ðîçðîáëåí³ äëÿ ôîòîãðàô³÷íèõ ìàòåð³àë³â. 

Êëþ÷îâ³ ñëîâà: ãåòåðîïåðåõ³ä, ñåíñèòîìåòð³ÿ, åëåìåíò ïàì’ÿò³, ñåíñîð çîáðàæåííÿ, ôîòî-
ìàòåð³àëè 



Abstract 

THE TYPICAL PHOTOGRAPHIC MATERIALS AND THE SOLID-STATE MEMORY ELEMENT 
CHARACTERISTICS AND PARAMETERS COMPARATIVE ANALYSIS 

V.A.Borshchak, A.P.Balaban. 

The memory elements on the basis of nonideal heterojunction photoelectric characteristics have 
been researched. The sensitometry concepts application to the solid-state memory elements has 
allowed receiving universal expression for a sensor characteristic curve which coordinate well with 
the experimental data and can be used at similar devices sensitometric characteristics research. The 
conclusion that the sensor on the basis of nonideal heterojunction can be characterized with the help 
of classical sensitometric characteristics developed for photographic materials is made. 

Keywords: heterojunction, sensitometry, memory element, image sensor, photographic materials 
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Abstract

 ENZYMATIC BIOSENSORS FOR QUANTITATIVE ANALYSIS OF WINE`S COMPONENTS 

Ò. B. Goriushkina, S. V. Dzyadevych 

Characteristics of enzymatic amperometric biosensors for quantitative analysis of wine’s 
components created during last years were presented and their main advantages and disadvantages 
were described. 

Keywords: wine, enzymatic amperometric biosensors, quantitative analysis 
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Â îáçîðå ïðèâåäåíà õàðàêòåðèñòèêà ôåðìåíòíûõ áèîñåíñîðîâ äëÿ êîëè÷åñòâåííîãî àíà-
ëèçà êîìïîíåíòîâ âèíà, êîòîðûå áûëè ñîçäàíû íà ïðîòÿæåíèè ïîñëåäíèõ ëåò, è ïðîàíàëè-
çèðîâàíû èõ îñíîâíûå ïðåèìóùåñòâà è íåäîñòàòêè. 
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Ñòâîðåíî òà àïðîáîâàíî â ðåàëüíèõ óìîâàõ ñåíñîðíèé åëåìåíò á³îàíàë³çàòîðà äëÿ âè-
çíà÷åííÿ ³íäåêñà á³îëîã³÷íîãî ñïîæèâàííÿ êèñíþ. Îñíîâîþ ñåíñîðíîãî åëåìåíòà º ³ììî-
á³ë³çîâàíèé â àãàðîâîìó ãåë³ àñîö³àò áàêòåð³é ðîäó Pseudomonas. Âèì³ðþâàíèì ïàðàìåòðîì 
ñèãíàëó ñëóãóâàëà ìàêñèìàëüíà âåëè÷èíà çì³íè êîíöåíòðàö³¿ êèñíþ â ñåðåäîâèù³ âèì³ðó. 
Ðîáî÷³ õàðàêòåðèñòèêè ñåíñîðíîãî åëåìåíòà ÁÑÊ-àíàë³çàòîðà, à òàêîæ óìîâè âèçíà÷åííÿ 
³ àëãîðèòì ðîçðàõóíêó ³íäåêñà ÁÑÊ, â³äïðàöüîâàí³ íà ðåàëüíèõ çðàçêàõ ñò³÷íî¿ âîäè. Êî-
åô³ö³ºíò êîðåëÿö³¿ äàíèõ, ÿê³ áóëè îòðèìàí³ ç çàñòîñóâàííÿì òðàäèö³éíîãî ìåòîäó (ìåòîä 
ðîçáàâëåííÿ) òà á³îñåíñîðíîãî àíàë³çó, ñòàíîâèâ áëèçüêî 0,95. 
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íþ, á³îàíàë³çàòîð 

Abstract

 THE DEVELOPMENT OF BIOANALYZER SENSITIVE ELEMENT FOR EXPRESS DETECTION 
OF THE BIOLOGICAL OXYGEN DEMAND INDEX 

G.A. Sibgatulina, L.S. Reznichenko, T.G. Gruzina, V.V. Vember 

The sensitive element of bioanalyzer for detection of the biological oxygen demand (BOD) index 
has been developed and tested in real conditions. The immobilized in agar gel bacteria of Pseu-
domonas strains has been used as the basis of biological sensitive element. The measurable parameter 
of the signal was maximal value of oxygen concentration changing in the measuring medium. 

The operating characteristics of the BOD-analyzer sensitive element as well as the conditions of 
determination and the algorithm of calculation of the BOD-index have been improved on the real 
samples of the waste water. 

The correlation coefficient of the data, which were obtained as a result of standard method as well 
as the biosensor analyze, has been 0,95. 

Keywords: sensory element, bacteria, immobilization, biological oxygen demand, bioanalyzer 
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Ã. À. Ñèáãàòóëèíà, Ë. Ñ. Ðåçíè÷åíêî, Ò. Ã. Ãðóçèíà, Â. Â. Âåìáåð 

Ñîçäàí è àïðîáèðîâàí â ðåàëüíûõ óñëîâèÿõ ñåíñîðíûé ýëåìåíò áèîàíàëèçàòîðà äëÿ 
îïðåäåëåíèÿ èíäåêñà áèîëîãè÷åñêîãî ïîòðåáëåíèÿ êèñëîðîäà. 

Îñíîâîé ñåíñîðíîãî ýëåìåíòà ÿâëÿåòñÿ èììîáèëèçèðîâàííûé â àãàðîâîì ãåëå àññîöèàò 
áàêòåðèé ðîäà Pseudomonas. Èçìåðÿåìûì ïàðàìåòðîì ñèãíàëà ñëóæèò ìàêñèìàëüíàÿ 
âåëè÷èíà èçìåíåíèÿ êîíöåíòðàöèè êèñëîðîäà â ñðåäå èçìåðåíèÿ. 

Ðàáî÷èå õàðàêòåðèñòèêè ñåíñîðíîãî ýëåìåíòà ÁÏÊ-àíàëèçàòîðà, à òàêæå óñëîâèÿ 
îïðåäåëåíèÿ è àëãîðèòì ðàñ÷åòà èíäåêñà ÁÏÊ îòðàáîòàíû íà ðåàëüíûõ îáðàçöàõ ñòî÷íûõ 
âîä. 

Êîýôôèöèåíò êîððåëÿöèè äàííûõ, ïîëó÷åííûõ ñ ïðèìåíåíèåì òðàäèöèîííîãî ìåòîäà 
(ìåòîä ðàçáàâëåíèÿ) è áèîñåíñîðíîãî àíàëèçà, áûë ðàâåí ïðèìåðíî 0,95. 
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ïîòðåáëåíèå êèñëîðîäà, áèîàíàëèçàòîð 
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Ñ. Ë. Õðèïêî 

Äîñë³äæóâàëèñü âîëüò-àìïåðí³ òà ëþì³íåñöåíòí³ õàðàêòåðèñòèêè ñâ³òëîâèïðîì³íþâà-
ëüíèõ ñòðóêòóð Al/n+–Si/ÏÊ/ìîíî-Si ç òîíêèìè òà òîâñòèìè øàðàìè ïîðóâàòîãî êðåìí³þ, 
îäåðæàíîãî çà ìåòîäèêîþ åëåêòðîõ³ì³÷íîãî òðàâëåííÿ. Âèÿâëåíî, ùî â òàêèõ ñòðóêòóðàõ 
ìàþòü ì³ñöå á³ëüø ïðèºìí³ óìîâè äëÿ ïåðåíåñåííÿ íîñ³¿â çàðÿäó â ïîð³âíÿíí³ ç ñòðóêòóðà-
ìè Al/ÏÊ/ìîíî-Si. 

Êëþ÷îâ³ ñëîâà: ïîðóâàòèé êðåìí³é, ³íæåêö³ÿ, åëåêòðîëþì³íåñöåíö³ÿ, âîëüò-àìïåðíà õà-
ðàêòåðèñòèêà 

Abstract 

PROPERTIES OF POROUS SILICON LIGHT-EMITTING STRUCTURE 

S. L. Khripko 

A study has been made of current-voltage and luminescence characteristics light-emitting Al/
n+–Si/porSi/mono-Si structures with thin and thick porous silicon layers obtained by electrochemi-
cal etching. It was established that these structures had greatly improve injection carriers with respect 
to Al/PS/mono-Si structures. 

Key words: porous silicon, injection, electroluminescence, current-voltage characteristics 
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Search Strategy Optimization for Intruder Detection 
Rensheng Wang Jeffrey V. Nickerson 

On page(s): 315-316 

Abstract 
Sensors can take advantage of environmental informa-
tion to sweep for a moving intruder in a manner that will 
look random to an intruder, but that will maximize the 
probability of detection. We show how likelihood infor-
mation about intrusion from particular sectors can be 
used to design a sweep strategy 

Photonic Demodulator With Sensitivity Control 
Danil Van Nieuwenhove Ward van der Tempel Riemer 
Grootjans Johan Stiens Maarten Kuijk 

On page(s): 317-318 

Abstract 
A current assisted photonic demodulator for use as a 
pixel in a 3-D time-of-flight imager shows nearly 100% 
static demodulator contrast and is operable beyond 30 
MHz. An integrated tunable sensitivity control is also 
presented for increasing the distance measurement range 
and avoiding unwanted saturation during integration pe-
riods. This is achieved by application of a voltage on a 
dedicated drain tap showing a quenching of sensor sen-
sitivity to below 1% 

Using Environmental Models to Optimize Sensor 
Placement 
Rustam Stolkin Lucas Vickers Jeffrey V. Nickerson 

On page(s): 319-320 

Abstract 
Sensors used in protective applications are convention-
ally placed on perimeters or over areas in an evenly dis-
tributed pattern. However, such patterns may actually 
be suboptimal, since environmental factors may make 
some forms of attack more or less likely than others. We 
describe a protective application of sensors for detecting 
underwater threats in an urban estuary environment. We 
demonstrate that environmental information, derived 
from a computational river current model, can be uti-
lized to optimize sensor placement, increasing detection 
rates and decreasing the number of required sensors. 
Simulation results show a significant improvement in 
detection likelihood for a given number of sensors; alter-

natively, fewer sensors can be used while still maintaining 
the detection rate of a conventional approach 

Dual-Channel Quartz-Crystal Microbalance for Sensing 
Under UV Radiation 
Takashi Abe Xinghua Li 

On page(s): 321-322 

Abstract 
In situ measurements of interfacial phenomena with 
subatomic resolution under environmental disturbanc-
es have been a major goal of engineers and scientists 
engaged in the development of a microbalance sen-
sor. Here, we demonstrate in situ measurements of the 
photooxidization process of alkanethiol self-assembled 
monolayers using dual-channel quartz-crystal microbal-
ance (D-QCM) sensor that uses spherically contoured 
resonators to acoustically separate sensing channels for 
simultaneous compensation of environmental distur-
bances. Using a photolithographic method to make the 
D-QCM, the reference channel used in parallel with the 
sensing channel has almost the same resonant frequency 
and temperature coefficient of frequency. As a result, 
mass changes of 10-pg order accuracy were observed un-
der ultraviolet radiation over four days 

Sol-Gel Synthesis of Palladium-Doped Silica 
Nanocomposite Fiber Using Triton X-100 Micelle 
Template and the Application for Hydrogen Gas Sensing 
Haiquan Guo Shiquan Tao 

On page(s): 323-328 

Abstract 
Palladium-doped silica nanocomposites were synthe-
sized via a sol-gel technique combined with a template 
of Triton X-100 micelle. The freshly prepared sol sam-
ple of Pd-doped silica nanocomposites was investigated 
by TEM. Determined from the TEM image, the sizes of 
the Pd nanoparticles are narrowly distributed, which are 
around 30 nm in diameter. The prepared sol solution of 
the sample was injected into a Tygon Microbore Autoa-
nalysis tubing. After 14 days gelatinization, a transpar-
ent porous optical fiber was obtained. The response of 
the fiber to hydrogen gas was tested by using a fiber-optic 
spectrometric method. The palladium-doped silica na-
nocomposite fiber is sensitive upon exposure to hydrogen 
gas and the response is reversible. This palladium-doped 
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silica nanocomposite fiber can be applied as a new kind 
of hydrogen gas sensor 

Solvent Detection and Water Monitoring With a 
Macroporous Silicon Field-Effect Sensor 
Jeffrey P. Clarkson Philippe M. Fauchet Vimalan 
Rajalingam Karl D. Hirschman 

On page(s): 329-335 

Abstract 
Integration of electrical and fluidic systems for the design 
and fabrication of a system-on-chip (SOC) capable of 
sensing various liquid phase solvents is reported. A mon-
olithic integration strategy makes use of macroporous 
silicon (MPS) as a gateway to interface the electrical and 
fluidic domains. In this application, the MPS material, 
acting as a sensing membrane, is used in a flow-through 
structure to transport an analyte from fluidic channels on 
one side of the chip to sensing electrodes on the other. 
A fluid-oxide-semiconductor interface results in the 
modulation of a space charge region in the semiconduc-
tor where real-time measurements are used to detect and 
distinguish between the presences of various solvents. 
The fluidic system has delivered sample volumes as small 
as 2 μl. Selected test solvents (i.e. acetone, ethanol, iso-
propyl alcohol, methanol, and toluene) have generated a 
measured change in capacitance up to 11%. A practical 
application of this sensor was demonstrated by moni-
toring various concentrations of isopropyl alcohol in a 
water supply. Undiluted samples provide characteristic 
responses that can be used for signature identification. 
The sensing device has a high degree of reusability and 
does not require heating or other solvent removal meth-
ods often necessitated in other sensing devices 

Numerical Development of ZnO/Quartz Love Wave 
Structure for Gas Contamination Detection 
Felicidade Moreira Mohamed El Hakiki Frederic Sarry 
Laurent Le Brizoual Omar Elmazria Patrick Alnot 

On page(s): 336-341 

Abstract 
Love wave structures are encouraging devices for sensing 
applications in gaseous or liquid media because of their 
high sensitivity. In this paper, we first investigate basic 
properties of a ZnO/quartz Love wave device by the use of 
theoretical considerations in order to get a good gas sen-
sor. Second, experimental results of the developed struc-
ture, ZnO(2.1 μm)/90° ST-cut quartz, confirm the suita-
ble characteristics, including temperature compensation, 
high electromechanical coupling coefficient, and good 
sensitivity to mass loading effect. We finally characterize 
the gas effect on the photoresist Shipley S1805 with the 
above structure, and thus we confirm our approach 

2-D Wavelet Segmentation in 3-D T-Ray Tomography 
Xiaoxia Yin Brian W.-H. Ng Bradley Ferguson Samuel 
P. Mickan Derek Abbott 

On page(s): 342-343 

Abstract 
In this letter, segmentation techniques for terahertz (T-
ray) computed tomographic (CT) imaging are inves-
tigated. A set of linear image fusion and novel wavelet 
scale correlation segmentation techniques is adopted to 
achieve material discrimination within a 3-D object. The 
methods are applied to a T-ray CT image dataset taken 
from a plastic vial containing a plastic tube. This setup 
simulates the imaging of a simple nested organic struc-
ture, which provides an indication of the potential for 
using T-ray CT imaging to achieve T-ray pulsed signal 
classification of heterogeneous layers 

Calibration of Multi-Axis MEMS Force Sensors Using 
the Shape-From-Motion Method 
Keekyoung Kim Yu Sun Richard M. Voyles Bradley J. 
Nelson 

On page(s): 344-351 

Abstract 
Precise calibration of multi-axis microelectromechani-
cal systems (MEMS) force sensors is difficult for several 
reasons, including the need to apply many known force 
vectors at precise orientations at the micro- and nanoN-
ewton (nN) force scales, and the risk of damaging the 
small, fragile microdevices. To tackle these challenges, 
this paper introduces the shape-from-motion calibration 
method. A new design of a two-axis MEMS capacitive 
force sensor with high linearity and nN resolutions is 
presented. Structural-electrostatic coupled-field simu-
lations are conducted in order to optimize the sensor 
design. The designed sensor is calibrated with the shape-
from-motion method, the least-squares method as well 
as the gravity-based method for comparison purposes. 
Calibration results demonstrate that the shape-from-
motion method provides a rapid, practical, and accurate 
technique for calibrating multi-axis MEMS sensors 

Measurements of the Degree of Comprehensive Cooling 
in Stochastically Quenched Microstructures 
Mark D. Hammig David K. Wehe 

On page(s): 352-360 

Abstract 
We clarify the atomistic behavior of a micromechanical 
structure whose thermally driven stochastic motion has 
been quenched, using force-feedback techniques. The 
quenching is observed, via both qualitative and quanti-
tative measurements, to optically clamp one of the vi-

Sensor Electronics and Microsystem Technologies. 1/2008



84

Sensor Electronics and Microsystem Technologies. 1/2008

brational modes of the lever such that the overall body 
temperature is only reduced slightly. The degree of com-
prehensive cooling is gauged by examining the reduction 
in the stochastic vibration of the third vibrational mode of 
a doubly clamped lever, while the first is quenched, to 143 
K. The observation of only slight temperature reductions 
is confirmed by noting the absence of a phase change in 
condensing water vapor on a cantilever, although the de-
flection-magnitude of the fundamental vibrational mode 
is reduced to an effective temperature of 11 K. Finally, 
the measured stochastic variation rate is consistent with 
the lever’s mechanical properties, not its thermal prop-
erties, demonstrating near-room temperature operation. 
The results thus imply that each vibrational mode can 
be reduced to deep sub-Kelvin temperatures independ-
ent of the overall thermal state of the lever, thus enabling 
sub-Brownian sensing in applications such as chemical 
and radiation detection, and quantum superposition ex-
periments 

Biomimetic Sonar and Neuromorphic Processing 
Eliminate Reverberation Artifacts 
Roman Kuc 

On page(s): 361-369 

Abstract 
A biomimetic sonar is configured using two conven-
tional sensors that generate point processes related to 
echo waveform intensity, resembling biological action 
potential spikes. The sensors point slightly outward from 
the sonar axis, similar to pinnae in some bats, to acquire 
slightly different views of the environment during a rota-
tional scan. Artifacts in sonar maps are points that do not 
relate to actual object locations. Physical criteria identify 
artifacts by applying echo strength, azimuthal extent, and 
binaural coincidence criteria. Neuromorphic processing 
implements these criteria with thresholding, delays, and 
short-term memories. Artifacts are deleted to produce 
robust sonar maps. Multiple resolution maps, generated 
by using two thresholds, illustrate improvements over 
conventional sonar maps and tradeoffs between resolu-
tion and stability 

Nonlinear Dynamic Analysis of Electrostatically 
Actuated Resonant MEMS Sensors Under Parametric 
Excitation 
Wen-Ming Zhang Guang Meng 

On page(s): 370-380 

Abstract 
Electrostatically actuated resonant microelectrome-
chanical systems (MEMS) sensors have gotten sig-
nificant attention due to their geometric simplicity and 
broad applicability. In this paper, nonlinear responses 

and dynamics of the electrostatically actuated MEMS 
resonant sensors under two-frequency parametric and 
external excitations are presented. The presented model 
and methodology enable simulation of the steady-state 
dynamics of electrostatic MEMS undergoing small mo-
tions. Response and dynamics of the MEMS resonator 
to a combination resonance are studied. The responses 
of the system at steady-state conditions and their stabil-
ity are investigated using the method of multiple scales. 
The results showing the effect of varying the dc bias, the 
squeeze film damping, cubic stiffness, and ac excitation 
amplitude on the frequency response curves, resonant 
frequencies and nonlinear dynamic characteristics are 
given in detail. Frequency response, resonant frequency 
and peak amplitude are examined for variation of the dy-
namic parameters involved. This investigation provides 
an understanding of the nonlinear dynamic characteris-
tics of microbeam-based resonant sensors in MEMS 

Analysis of Nonideal Effects on a Tomography-Based 
Switched-Capacitor Transducer 
Jia Peng P. K. Chan 

On page(s): 381-391 

Abstract 
This paper presents a nonideal analysis of a fully-inte-
grated switched-capacitor capacitive transducer for elec-
trical capacitance tomography system. The investigation 
establishes different types of error source models as well 
as practical mismatch effects in the derivation of second-
order analytical expressions. The analyses are conducted 
on the basis of heavy stray capacitances of 150 pF typi-
cally, in the context of a minimum detection capacitance 
ranging from 1 to 10 fF. The predicted results agree very 
well with the HSPICE simulation results using Level 49 
BSIM3 models of AMS 0.6-μm CMOS process technol-
ogy with a single 5-V supply. The conservative simulation 
results have shown that the capacitive transducer differ-
ential output displays a baseline dc offset of 0.083 mV at 
25 °C, a change in baseline capacitance of 1 fF from 25 
to 40 °C and an output temperature coefficient of 0.045 
mV/°C from 25 to 100 °C at the measuring capacitance 
of 1 pF. Both the predicted and simulated results pre-
sented here are better than that of the reported works 

Optimal Estimation of the Acceleration of a Car Under 
Performance Tests 
Wilmar Hernandez 

On page(s): 392-400 

Abstract 
In this paper, a recursive least-squares lattice (RLSL) 
adaptive filter was used to carry out the optimal estima-
tion of the relevant signal coming from an accelerometer 
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placed in car under performance tests. Here, the signal of 
interest is buried in a broadband noise background where 
we have little knowledge of the noise characteristics. In 
addition, due to the fact that the noise and the relevant 
information sometimes share the same or a very similar 
frequency spectrum, it is very difficult to cancel the noise 
that corrupts the relevant information without causing 
that information to deteriorate. The results of the experi-
ment are satisfactory and, in order to compare classical 
filtering with optimal adaptive filtering, the signal com-
ing from the accelerometer was also filtered by using a 
third-order lowpass digital Butterworth filter. The results 
of comparing the aforementioned filters show that the 
optimal adaptive filter is superior to the classical filter. 
Here, a significant improvement of 22.4 dB in the signal-
to-noise ratio (SNR) at the RLSL adaptive filter output 
was achieved. However, the improvement in the SNR at 
the Butterworth filter output was 6.1 dB, which shows 
very clear that the optimal adaptive filter performs much 
better than the classical one 

A Novel Needle-Type SV-GMR Sensor for Biomedical 
Applications 
Subhas Chandra Mukhopadhyay Komkrit Chomsuwan 
Chnithaka P. Gooneratne Sotoshi Yamada 

On page(s): 401-408 

Abstract 
Cancer is the most deadly disease in the world today. 
There is a variety of different treatment methods for can-
cer, including radiotherapy and chemotherapy with an-
ticancer drugs that have been in use over a long period of 
time. Hyperthermia is one of the cancer treatment meth-
ods that utilizes the property that cancer cells are more 
sensitive to temperature than normal cells. The control 
of temperature is an important task in achieving success 
using this treatment method. This paper reports the de-
velopment of a novel needle-type nanosensor based on 
the spin-valve giant magnetoresistive (SV-GMR) tech-
nique to measure the magnetic flux density inside the 
body via pricking the needle. The sensor has been fab-
ricated. The modeling and experimental results of flux 
density measurement have been reported. From the 
information of flux density, the temperature rise can be 
estimated to permit the delivery of controlled heating to 
precisely defined locations in controlled hyperthermia 
cancer treatment. The actual experiment with human is 
under investigation 

Agarose-Gel Based Guided-Mode Resonance Humidity 
Sensor 
Kyu J. Lee Debra Wawro Purnomo S. Priambodo 
Robert Magnusson 

On page(s): 409-414 

Abstract 
A photonic relative-humidity (RH) sensor employing 
the guided-mode resonance effect is designed, fabricat-
ed, and characterized. An agarose-gel transduction layer 
is integrated with a periodic silicon-nitride film to form a 
sensitive optical resonance structure. As the agarose-gel 
humidifies, the resonance wavelength shifts. Comparison 
with rigorous diffraction models allows quantification of 
the gel’s refractive index and the attendant relative hu-
midity. For the example sensor structure treated, the res-
onance wavelength shifts by ~9 nm on relative-humidity 
change from 20% RH to 80% RH 

Detection of Chemiluminescence Using an Amorphous 
Silicon Photodiode 
Alexandra C. Pimentel A. T. Pereira V. Chu D. M. F. 
Prazeres J. P. Conde 

On page(s): 415-416 

Abstract 
A hydrogenated amorphous silicon photodiode is used 
for the integrated, real-time detection of chemilumi-
nescent reactions in solution. The light emission at 425 
nm, resulting from the horseradish peroxidase-catalyzed 
oxidation of luminol, is detected by a p-i-n amorphous 
silicon photodiode operated at zero bias. The sensitiv-
ity achieved is in the range of nanomole of horseradish 
peroxidase per liter 

An Optical Thermometer Exploiting Periodically Poled 
Lithium Niobate for Monitoring the Pantographs of 
High-Speed Trains 
Tommaso Del Rosso Giancarlo Margheri Stefano 
Sottini Silvana Trigari Marco De Sario Francesco 
Prudenzano Daniela Grando 

On page(s): 417-425 

Abstract 
Optical thermometers have been widely investigated. 
Here, the temperature behavior of second harmonic 
generation (SHG) in periodically poled lithium niobate 
(PPLN) substrates is analyzed; indeed, the QPM tun-
ing in PPLN devices and the obtained SHG efficiency 
depend on the crystal thermal expansion and dispersion, 
particularly in the case of guided propagation. Therefore, 
such devices are suitable to realize optical thermometers 
for demanding applications. This investigation originat-
ed with the request of a thermometer to be installed on 
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the pantographs of high-speed trains. Therefore, it must 
be sturdy and reliable, but it has even to work in an EMD 
environment. The temperature behavior of the SHG 
was theoretically modeled and experimentally validated 
at 1550 nm, in both bulk propagation and APE channel 
waveguides. In the first case, by using a 10-mW source, 
which was obtained from a laser diode and a fiber ampli-
fier, an accuracy of 0.3 °C was found. The pump power 
was about three orders of magnitude smaller in guided 
propagation. In view of testing on the trains, our investi-
gation resulted in the design of a device without mechan-
ical contacts with the input and output fibers. Since it 
works in free propagation, there are no serious alignment 
and packaging problems. The performances, which are 
expected to be the same of our tests, widely satisfy all the 
requirements for working effectively in a strongly hostile 
and EMD environment and for giving accurate meas-
urements on a wide range of temperatures 

A Multimodal Tomography System Based on ECT 
Sensors 
Qussai Marashdeh Warsito Warsito Liang-Shih Fan 
Fernando L. Teixeira 

On page(s): 426-433 

Abstract 
A new noninvasive system for multimodal electrical to-
mography based on electrical capacitance tomography 
(ECT) sensor hardware is proposed. Quasistatic electro-
magnetic fields are produced by ECT sensors and used 
for interrogating the sensing domain. The new system is 
noninvasive and based on capacitance measurements for 
permittivity and power balance measurements for con-
ductivity (impedance) imaging. A dual sensitivity map 
of perturbations in permittivity and conductivity is con-
structed. The measured data along with the sensitivity 
matrix are used for the actual image reconstruction. The 
new multimodal tomography system has the advantage 
of using already established reconstruction techniques, 
and the potential for combination with new reconstruc-
tion techniques by taking advantage of combined con-
ductivity/permittivity data. Moreover, it does not require 
direct contact between the sensor and the region of inter-
est. The system performance has been tested on repre-
sentative data, producing good results 

Ammonia Sensing Resistors Based on Fe
2
O

3
-Modified 

ZnO Thick Films 
Devidas Ramrao Patil Lalchand Avachit Patil 

On page(s): 434-439 

Abstract 
Thick films of ZnO were prepared by a screen printing 
technique. Unmodified ZnO thick film was almost in-

sensitive to NH
3
. ZnO thick films were surface modified 

with Fe3+ by dipping them into an aqueous solution of 
ammonium ferric sulfate for different intervals of time 
and fired at 500°C for 24 h. The ammonium ferric sulfate 
would transform into ferric oxide Fe

2
O

3
 upon firing. The 

grains of Fe
2
O

3
 dispersed around the grains of ZnO base 

material. Upon exposure to NH
3
 gas, the barrier height 

Fe
2
O

3
-ZnO intergranular region decreases markedly due 

to the chemical transformation of Fe
2
O

3
 into ammonium 

ferric hydroxide, leading to a drastic increase in conduct-
ance. The ZnO film dipped for 5 min (with 0.74 mass % 
of Fe

2
O

3
) was observed to be most sensitive to NH

3
 gas at 

350°C. The Fe-surface misfits, calcination temperature, 
and operating temperature can affect the microstructure 
and gas sensing performance of the sensor. The efforts 
are made in present paper to develop the sensor using 
surface-modified zinc oxide. An exceptional sensitivity 
was found to low concentrations (50 ppm) of NH

3
 gas 

at 350°C, and no cross sensitivity was observed, even to 
high concentrations of other hazardous and polluting 
gases. The effects of microstructure and surfactant con-
centration on the sensitivity, selectivity, response, and 
recovery of the sensor in the presence of NH

3
 gas were 

studied and discussed 

On-Chip Capacitance Sensing for Cell Monitoring 
Applications 
Somashekar Bangalore Prakash Pamela Abshire 

On page(s): 440-447 

Abstract 
We describe an integrated circuit for sensing the sub-
strate coupling capacitance of anchorage-dependent liv-
ing cells in a standard culture environment. Capacitance 
is measured using charge redistribution in response to 
weak, low frequency electric field excitations. The un-
derlying biophysical phenomenon results primarily from 
the insulating nature of the cell structure and the counte-
rionic polarization in the surrounding aqueous medium. 
The measured capacitance depends on a variety of fac-
tors related to the cell, its growth environment and the 
supporting substrate. These include membrane integrity, 
morphology, extracellular ionic concentration, adhesion 
strength, and substrate proximity. The measured capaci-
tance is an indication of both the interaction between 
cells and substrate and cell health. The capacitance sen-
sor uses the principle of charge sharing and translates 
sensed capacitance values to output voltages. The sen-
sor chip has been fabricated in a commercially available 
0.5-μm, 2-poly 3-metal CMOS technology. The sensing 
technique does not require direct electrical connection 
to the aqueous culture medium. We report results from 
experiments demonstrating on-chip tracking of cell ad-
hesion as well as long term monitoring of cell viability 
in vitro 
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Low–Temperature Hydrogen Sensors Based on Au 
Nanoclusters and Schottky Contacts on ZnO Films 
Deposited by Pulsed Laser Deposition on Si and SiO

2
 

Substrates 
Ch. Pandis N. Brilis E. Bourithis D. Tsamakis H. Ali 
Soumya Krishnamoorthy Agis A. Iliadis M. Kompitsas 

On page(s): 448-454 

Abstract 
Unintentionally doped n-type ZnO thin films depos-
ited on Si and SiO

2
 substrates by pulsed laser deposition 

(PLD) techniques, were functionalized as H
2
 gas sensors 

by a) incorporating Au nanoclusters in the surface, and 
b) developing Au Schottky diodes on ZnO. The influ-
ence of the catalytic action of the Au nanoclusters on 
the sensing properties of the devices was examined and 
found to provide faster response times at a reduced work-
ing temperature of 150 °C. The field-assisted sensing of 
the Au Schottky diodes demonstrated for the first time 
in this system, a more dramatic reduction in the working 
temperature of the sensor to nearly room temperature 

Design of pH Sensors in Long-Period Fiber Gratings 
Using Polymeric Nanocoatings 
Jesus M. Corres Ignacio R. Matias Ignacio del Villar 
Francisco J. Arregui 

On page(s): 455-463 

Abstract 
In this paper, two different pH sensors based on the 
deposition of nanometric scale polymeric films onto the 
surface of a long-period fiber grating (LPFG) have been 
studied and compared. An electrostatic self-assembled 
(ESA) method has been used to create sensitive films 
with an optimal overlay thickness. Two types of sensors 
have been designed: The first one is based on polyal-
lylamine hydrochloride (PAH), polyacrylic acid (PAA), 
and the second one was done incorporating the pigment 
Prussian blue (PB) in the PAH/PAA matrix. A theoreti-
cal model of multilayer cylindrical waveguides based on 
coupled-mode theory has been used to predict the posi-
tion of the attenuation bands as a function of the over-
lay thickness. Both sensors were tested and compared in 
terms of sensitivity and response time. A faster response 
was obtained with the introduction of PB particles in the 
polymeric matrix. Linear sensors in the pH range 4-7 
were obtained, showing good repeatability and high sen-
sitivity 

Novel Readout Electronics for Thickness Shear-Mode 
Liquid Sensors Compensating for Spurious Conductivity 
and Capacitances 
Christian Riesch Bernhard Jakoby 

On page(s): 464-469 

Abstract 
In this paper, a readout circuit for a thickness shear-
mode (TSM) resonator is presented which can be used 
for sensing applications in liquids such as viscosity sens-
ing. The system features compensation of both spurious 
capacitances and conductances in parallel to the resona-
tor. This allows measurements even in conductive liquids 
without the need for an elaborate sealing of the sensor. 
The influence of the spurious elements is determined 
by means of two orthogonal synchronous detectors and 
eliminated by active compensation using voltage-con-
trolled amplifiers (VCAs). Furthermore, the circuit is 
robust against possible phase errors. The basic concept 
is discussed in detail, and a readout circuit is developed. 
A prototype is presented, and sample results are given, 
demonstrating the feasibility of the approach 

Phage-Based Magnetoelastic Wireless Biosensors for 
Detecting Bacillus Anthracis Spores 
Jiehui Wan Huihua Shu Shichu Huang Ben Fiebor I-
Hsuan Chen Valery A. Petrenko Bryan A. Chin 

On page(s): 470-477 

Abstract 
A biosensor for the detection of biological warfare agents 
(Bacillus anthracis spores) was developed that combines 
the phage display technique with a magnetoelastic wire-
less detection platform. The affinity-based biosensor 
utilizes a phage-derived diagnostic probe as the biomo-
lecular recognition element to capture target agents mul-
tivalently. Upon binding of the target agent to the sensor 
surface, the resonance frequency of the magnetoelastic 
biosensors decreases due to the additional mass of the 
target agent. Scanning electron microscopy was used to 
confirm binding of spores to the sensor surface. The sen-
sitivity of the magnetoelastic acoustic sensor was tested to 
be 130 Hz per order of magnitude of spore concentration 
with a detection limit of 103 spores/ml. The specificity 
of the sensors was tested against spores of other closely 
related Bacillus species and a large preferential binding 
to Bacillus anthracis spores was observed. The longevity 
of the phage based biosensor was compared to traditional 
antibody based biosensors and found to exhibit a much 
longer life 
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Measurement of Energy Expenditure in Elite Athletes 
Using MEMS-Based Triaxial Accelerometers 
Andrew J. Wixted David V. Thiel Allan G. Hahn 
Christopher J. Gore David B. Pyne Daniel A. James 

On page(s): 481-488 

Abstract 
Fitness development and performance assessment of elite 
athletes requires an understanding of many physiological 
factors, many of these are direct and indirect measures 
of athlete energy expenditure. Many methods are physi-
ological factor assessments and require the athlete to be 
constrained by laboratory equipment or periodic inter-
ruption of activity to take measurements such as blood 
samples are required to be taken. This paper presents a 
method that is entirely ambulatory and noninvasive, us-
ing microelectromechanical systems (MEMS) acceler-
ometers. The commonly used output of commercial ac-
celerometer-based devices (known as “counts”) cannot 
discriminate activity intensity for the activities of interest. 
This, in conjunction with variability in output from dif-
ferent systems and lack of commonality across manufac-
turers, limits the usefulness of commercial devices. This 
paper identifies anthropometric and kinematic sources 
of inter-athlete variability in accelerometer output, lead-
ing to an alternate energy expenditure estimator based 
mainly on step frequency modified by anthropometric 
measures. This energy expenditure estimator is more ro-
bust and not influenced by many sources of variability 
that affect the currently used estimator. In this system, 
low-power signal processing was implemented to ex-
tract both the energy estimator and other information of 
physiological and statistical interest 

Design of High-Sensitivity Cantilever and Its Monolithic 
Integration With CMOS Circuits 
Xiaomei Yu Yaquan Tang Haitao Zhang Ting Li Wei 
Wang 

On page(s): 489-495 

Abstract 
Rectangular piezoresistive cantilevers with stress con-
centration holes opened were designed and fabricated 
in order to increase the response signals of piezoresistive 
cantilever first. Both the simulations and the measure-
ments on the cantilever sensitivity show that this design 
can obviously result in an improvement on the displace-
ment sensitivity of the piezoresistive cantilever. After a 
characterization study on the piezoresistive cantilever, a 
monolithic integration of the microcantilever array with 
a complementary metal-oxide-semiconductor (CMOS) 
readout circuitry based on the silicon-on-insulator (SOI) 

CMOS and the SOI micromachining technologies was 
designed. A cantilever array, a digital controlled multi-
plexer, and an instrumentation amplifier compose the 
integrated sensor system, and post-CMOS process was 
designed to fabricate the integrated system. The meas-
urement results on the SOI CMOS circuitry of the inte-
grated system prove a feasibility of the integration design 

Characterization and Experimental Verification of the 
Nonlinear Distortion in a Technique for Measuring the 
Relative Velocity Between Micromachined Structures in 
Normal Translational Motion 
Robert Neal Dean George T. Flowers Roland Horvath 
Nicole Sanders A. Scottedward Hodel John Y. Hung 
Thaddeus Roppel 

On page(s): 496-501 

Abstract 
Applications exist for microelectromechanical systems 
(MEMS) devices where the measurement or estimation 
of the relative velocity, or at least the direction of instan-
taneous relative velocity, between two microstructures in 
normal translational motion is required. A technique for 
directly measuring the relative velocity has not been avail-
able. This paper presents a technique for directly meas-
uring the relative velocity between two microstructures 
in normal translational motion. The technique consists 
of measuring the current flowing into the capacitance 
formed between the two microstructures when a con-
stant voltage is applied across them. The technique and 
the resulting nonlinear distortion in the velocity meas-
urement are characterized. A prototype relative velocity 
sensor is fabricated and evaluated to verify the measure-
ment technique 

An Analytical Solution to Circular Touch Mode 
Capacitor 
Maxime Daigle Jacques Corcos Ke Wu 

On page(s): 502-505 

Abstract 
In this paper, a simple but accurate analytical solution is 
presented to model the flexion of a circular diaphragm 
with clamped edges under an uniform load. The touch 
down effect and the evolution of touch radius are con-
sidered in this model, making it useful for touch down 
capacitor devices such as pressure sensors. This model 
is then compared to results obtained from Coventor, a 
finite elements analysis program designed for microelec-
tromechanical systems 
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Neuromorphic Processing for Optical Microbead Arrays: 
Dimensionality Reduction and Contrast Enhancement 
Baranidharan Raman Theofilos Kotseroglou Lori Clark 
Michal Lebl Ricardo Gutierrez-Osuna 

On page(s): 506-514 

Abstract 
This paper presents a neuromorphic approach for sen-
sor-based machine olfaction that combines a portable 
chemical detection system based on microbead array 
technology with a biologically inspired model of signal 
processing in the olfactory bulb. The sensor array con-
tains hundreds of microbeads coated with solvatochro-
mic dyes adsorbed in, or covalently attached on, the 
matrix of various microspheres. When exposed to odors, 
each bead sensor responds with corresponding intensity 
changes, spectral shifts, and time-dependent variations 
associated with the fluorescent sensors. The bead array 
responses are subsequently processed using a model of ol-
factory circuits that capture the following two functions: 
chemotopic convergence of receptor neurons and center 
on-off surround lateral interactions. The first circuit per-
forms dimensionality reduction, transforming the high-
dimensional microbead array response into an organized 
spatial pattern (i.e., an odor image). The second circuit 
enhances the contrast of these spatial patterns, improv-
ing the separability of odors. The model is validated on an 
experimental dataset containing the responses of a large 
array of microbead sensors to five different analytes. Our 
results indicate that the model is able to significantly im-
prove the separability between odor patterns, compared 
to that available from the raw sensor response 

All-Dielectric Electrooptic Sensor Based on a Polymer 
Microresonator Coupled Side-Polished Optical Fiber 
Haishan Sun Anna Pyajt Jingdong Luo Zhengwei Shi 
Steven Hau Alex K.-Y. Jen Larry R. Dalton Antao Chen 

On page(s): 515-524 

Abstract 
A novel electrooptic (EO) electric field (E-field) sensor 
based on side-polished fiber coupled with an EO polymer 
microring resonator is proposed and demonstrated. An 
EO polymer waveguide with a ring shape is fabricated on 
the polished flat of an optical fiber. Light in the fiber eva-
nescently couples into the resonator and forms resonant 
modes for certain wavelengths and produces notches in 
the output intensity of the fiber. External electric fields 
change the index of refraction of the ring waveguide and 
therefore dither its resonant wavelengths. For light of 
wavelength on the slope of a resonance notch, a change 
in the output intensity can be detected. The sensor is 
all dielectric without metal layers to distort the meas-
ured E-field. The resonant structure allows the sensor 
to potentially have much higher sensitivity than other 

electrooptic sensors based on Mach-Zehnder or polari-
zation modulation. Since electrooptic polymers have 
higher electrooptic coefficients, lower dielectric con-
stants and faster electrooptic responses than inorganic 
crystals, higher sensitivity, lower invasiveness, and higher 
bandwidth of E-field sensing can be expected. This sen-
sor eliminates unreliable fiber-to-waveguide butt cou-
pling as well as the high propagation loss encountered 
in the long straight EO polymer waveguides of sensors 
based on Mach-Zehnder structures. By using the fiber 
itself as the supporting substrate of the ring waveguide, 
the sensor can have small size and low disturbance to the 
measured electric field. The concept is demonstrated us-
ing AJLS103 EO polymer. A sensitivity of 100 mV/m has 
been achieved at frequencies up to 550 MHz (limited by 
the measurement system) 

Electrical Capacitance Volume Tomography 
Warsito, W. Marashdeh, Q. Liang-Shih Fan 

On page(s): 525-535 

Abstract 
A dynamic volume imaging based on the principle of 
electrical capacitance tomography (ECT), namely, elec-
trical capacitance volume tomography (ECVT), has 
been developed in this study. The technique generates, 
from the measured capacitance, a whole volumetric im-
age of the region enclosed by the geometrically three-di-
mensional capacitance sensor. This development enables 
a real-time, 3-D imaging of a moving object or a real-
time volume imaging (4-D) to be realized. Moreover, 
it allows total interrogation of the whole volume within 
the domain (vessel or conduit) of an arbitrary shape or 
geometry. The development of the ECVT imaging tech-
nique primarily encloses the 3-D capacitance sensor 
design and the volume image reconstruction technique. 
The electrical field variation in three-dimensional space 
forms a basis for volume imaging through different shapes 
and configurations of ECT sensor electrodes. The image 
reconstruction scheme is established by implementing 
the neural-network multicriterion optimization image 
reconstruction (NN-MOIRT), developed earlier by 
the authors for the 2-D ECT. The image reconstruction 
technique is modified by introducing into the algorithm a 
3-D sensitivity matrix to replace the 2-D sensitivity ma-
trix in conventional 2-D ECT, and providing additional 
network constraints including 3-to-2-D image match-
ing function. The additional constraints further enhance 
the accuracy of the image reconstruction algorithm. The 
technique has been successfully verified over actual ob-
jects in the experimental conditions 
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Real-Time Structural Health Monitoring Using a Novel 
Fiber-Optic Accelerometer System 
Dae-Hyun Kim Maria Q. Feng 

On page(s): 536-543 

Abstract 
This paper presents a novel fiber-optic accelerometer sys-
tem to monitor civil engineering structures in real time 
and a successful application of the novel sensor system for 
damage detection of the concrete slab structure. This sen-
sor system integrates the Moireacute fringe phenomenon 
with fiber optics to achieve accurate and reliable measure-
ments. A signal processing unit implements unique algo-
rithms to further enhance the resolution and increase the 
dynamic bandwidth of the sensors. The sensor system is 
immune to electromagnetic (EM) interference, making 
it suitable for difficult applications in such environments 
involving strong EM fields, electrical spark-induced ex-
plosion risks, and cabling problems, prohibiting the use of 
conventional electromagnetic accelerometers. Especially, 
this paper presents a unique real-time signal processing al-
gorithm and applications to real-time damage assessment, 
demonstrating the uniquely high performance of the Moi-
reacute fringe fiber-optic sensor system 

Determination of Vanadyl Ions by a New PVC Membrane 
Sensor Based on N, N’-bis-(Salicylidene)-2,2-
Dimethylpropane-1,3-Diamine 
Mohammad Reza Ganjali Parviz Norouzi Farnoush 
Faridbod Siavash Riahi Jaafar Ravanshad Javad 
Tashkhourian Masoud Salavati-Niasari Majid Javaheri 

On page(s): 544-550 

Abstract 
N, N’-bis-(salicylidene)-2,2-dimethylpropane-1,3-di-
amine (NNPD) was found to be a suitable neutral ion 
carrier for the construction of a highly selective and sen-
sitive vanadyl membrane sensor. Poly(vinyl chloride) 
(PVC) based membranes of NNPD with potassium tet-
rakis (p-chlorophenyl) borate (KTpCIPB) as an anionic 
excluder and diethyl sebacate (DES), dibutyl phthalate 
(DBP), banzyl acetate (BA) and o-nitrophenyloctyl 
ether (NPOE) as plasticizing solvent mediators were in-
vestigated in vanadyl membrane sensors. A membrane, 
composed of NNPD-PVC-KTpCIPB-DES with the 
ratio 4.0:30.0:1.0:65.0, works well over a wide concen-
tration range (7.0×10-6 to 1.0×10-2 M) with a Nernstian 
slope of 28.8±0.3 mV per decade of activity between pH 
values of 4.0 and 5.10. The detection limit of the sensor 
was calculated to be 5.0×10-6 M. It displays satisfacto-
rily good discrimination toward vanadyl ions with regard 
to most common transitional metal ions. The proposed 
sensor demonstrates a short response time (∼10 s). It was 
successfully applied for the determination of vanadyl 
ions in water samples 

Transition Metal Exchanged Zeolite Layers for 
Selectivity Enhancement of Metal-Oxide Semiconductor 
Gas Sensors 
Mann, D.P. Pratt, K.F.E. Paraskeva, T. Parkin, I.P. 
Williams, D.E. 

On page(s): 551-556 

Abstract 
A novel method of improving the selectivity of metal ox-
ide gas sensors has been developed by using catalytically 
active molecular sieve materials. They have been suc-
cessfully introduced into a proprietary sensor array. The 
cracking patterns of linear alkanes over transition metal 
exchanged zeolite Y have been measured using a zeolite 
bed/GC/MS experimental set-up within a temperature 
range of 300°C to 400°C. Studies have been carried out 
regarding the effects of metal loading, zeolite type, mate-
rial fabrication techniques, and operating temperature in 
relation to catalytic activity and selectivity. The compos-
ite sensors utilising the novel zeolite materials have been 
used in a custom built sensor rig that houses three dual 
electrode sensors and can measure real-time responses 
of these sensors to an introduced headspace generated 
from organic liquids 

Erbium Fiber Laser Accelerometer 
Gregory H. Ames Jason M. Maguire 

On page(s): 557-561 

Abstract 
A new form of fiber accelerometer based on an erbium 
fiber laser sensor is presented. The transducer is a unique 
shape derived by an automated finite element analysis 
design optimization program and is constructed using 
stereolithography 

Adaptive Input Estimation Methods for Improving the 
Bandwidth of Microgyroscopes 
Z. C. Feng Mingxuan Fan VijaySekhar Chellaboina 

On page(s): 562-567 

Abstract 
Unlike an accelerometer, the input to a vibratory micro-
gyroscope is a product of the periodic excitation and the 
angular velocity to be detected. Consequently, the de-
tection of the angular velocity requires a demodulation 
process involving a signal whose frequency is close to the 
resonance. Due to this special circumstance the dynamic 
performance characteristics such as the bandwidth of the 
microgyroscope sensors is severely limited. In this paper, 
we present adaptive input estimation methods to achieve 
wide bandwidth dynamic characteristics. Specifically, 
we present an adaptive estimator-based technique to 
estimate the angular motion by providing the Coriolis 
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force as the input to the adaptive estimator. We present 
two methods, namely, the open-loop method and the 
closed-loop method. Both methods provide identical 
dynamic characteristics. But for the open-loop method, 
we require complete knowledge of all the parameters of 
the microgyroscopes whereas the closed-loop method 
can also be used where precise knowledge of the dynamic 
characteristics of the microgyroscopes is not available 

A SiC MEMS Resonant Strain Sensor for Harsh 
Environment Applications 
Robert G. Azevedo Debbie G. Jones Anand V. Jog 
Babak Jamshidi David R. Myers Li Chen Xiao-an Fu 
Mehran Mehregany Muthu B. J. Wijesundara Albert P. 
Pisano 

On page(s): 568-576 

Abstract 
In this paper, we present a silicon carbide MEMS reso-
nant strain sensor for harsh environment applications. 
The sensor is a balanced-mass double-ended tuning fork 
(BDETF) fabricated from 3C-SiC deposited on a silicon 
substrate. The SiC was etched in a plasma etch chamber 
using a silicon oxide mask, achieving a selectivity of 5:1 

and etch rate of 2500 A /min. The device resonates at 
atmospheric pressure and operates from room tempera-
ture to above 300°C. The device was also subjected to 10 
000 g shock (out-of-plane) without damage or shift in 
resonant frequency. The BDETF exhibits a strain sen-
sitivity of 66 Hz/με and achieves a strain resolution of 
0.11 με in a bandwidth from 10 to 20 kHz, comparable to 
state-of-the-art silicon sensors 

A Fully Electronic Label-Free DNA Sensor Chip 
Stagni, C. Guiducci, C. Benini, L. Ricco, B. Carrara, 
S. Paulus, C. Schienle, M. Thewes, R. 

On page(s): 577-585 

Abstract 
This paper presents a microfabricated DNA chip for ful-
ly electronic, label-free DNA recognition based on ca-
pacitance measurements. The chip has been fabricated 
in 0.5-μm CMOS technology and it features an array of 
individually addressable sensing sites consisting of pairs 
of gold electrodes and addressing logic. Read-out cir-
cuitry is built externally using standard components to 
provide increased experimental flexibility. The chip has 
been electrically characterized and tested with various 
solutions containing DNA samples. Significant capaci-
tance variations due to DNA hybridization have been 
measured, thus showing that the approach represents a 
viable solution for a single chip DNA sensor array 

High-Temperature Resistance Fiber Bragg Grating 
Temperature Sensor Fabrication 
Bowei Zhang Mojtaba Kahrizi 

On page(s): 586-591 

Abstract 
Fiber Bragg grating (FBG) temperature sensor and sen-
sor arrays were applied widespread particularly in harsh 
environments. Although FBGs are often referring to 
permanent refractive index modulation in the fiber core, 
exposure to high-temperature environments usually re-
sults in the bleach of the refractive index modulation. 
The maximum temperature reported for the convention-
al FBG temperature sensor is around 600 °C due to its 
weak bonds of germanium and oxygen. In this paper, we 
report design and development of a novel high-tempera-
ture resistance FBG temperature sensor, based on the 
hydrogen-loaded germanium-doped FBG. The refrac-
tive index modulation in the FBG is induced by the mo-
lecular water. The results of our experiments have shown 
that the stability of the device is substantially increased 
at high temperature range. Due to the high bonds energy 
of hydroxyl and the low diffusivity of the molecular wa-
ter, the thermal testing results of this temperature sensor 
show the thermal stability of hydrogen-loaded FBG can 
be increased by using annealing treatment; moreover, the 
highest erasing temperature for the device could reach 
to 1100 °C or more. The reflectivity of this new FBG 
depends on the concentration of Si-OH and indirectly 
related to the reflectivity of hydrogen-loaded FBG. Fur-
thermore, the experimental results have provided a better 
understanding of the formation of the hydrogen-loaded 
FBGs and the chemical transfers at elevated tempera-
tures in the fiber core 

UV-SLPT for Gas Sensor Research on MISiC Devices 
Klingvall, R. Eriksson, M. Lundstrom, I. 

On page(s): 592-599 

Abstract 
A modified Scanning Light Pulse Technique (SLPT) 
setup that can be used to evaluate SiC-based gas-sensi-
tive field-effect devices is introduced. This is exempli-
fied with measurements on a Pt-MISiC capacitor that 
has a metal thickness gradient. The device shows large 
responses to hydrogen and ammonia in air. The H

2
 and 

NH
3
 responses show a complementary dependence on 

the Pt film thickness at 140°C. The temperature depend-
ence differs however for the two gases. The measurement 
setup uses UV transparent optics together with me-
chanical chopping of light from a short wavelength light 
source. The spatial resolution of the system is found to be 
approximately 50 μm 
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ÂÈÌÎÃÈ ÄÎ ÎÔÎÐÌËÅÍÍß ÑÒÀÒÅÉ Ó ÆÓÐÍÀË
²ÍÔÎÐÌÀÖ²ß ÄËß ÀÂÒÎÐ²Â

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

². ². Ìå÷íèêîâà, ÍÄË-3, âóë. Äâîðÿíñüêà, 2, 
Îäåñà, 65082, Óêðà¿íà.

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

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

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

Ïðàâèëà ï³äãîòîâêè ðóêîïèñó:

Ðóêîïèñè ïîâèíí³ ñóïðîâîäæóâàòèñÿ:
– îô³ö³éíèì ëèñòîì, ï³äïèñàíèì êåð³âíè-

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ïîðÿäîê îôîðìëåííÿ ë³òåðàòóðè ïîâèíåí 
â³äïîâ³äàòè âèìîãàì ÂÀÊ Óêðà¿íè: 

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

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

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

4. Stirling A.N. and Watson D. Progress in Low 
Temperature Physics. —  North Holland, Amster-
dam.: ed. by D.F. Brewer, 1986. —  248 p.

5. Ãðîìîâ Ê.Ä., Ëàíäñáåðã Ì.Ý., Îïòèìà-
ëüíîå íàçíà÷åíèå ïðèîðèòåòîâ //Òðóäû ìåæ-
äóíàð. êîíô. “Ëîêàëüíûå âû÷èñëèòåëüíûå ñå-
òè”(ËÎÊÑÅÒÜ 88). — Òîì 1. — Ðèãà:ÈÝÂÒ ÀÍ 
Ëàòâèè. — 1988. — Ñ.149-153.

6. Elliot M.P., Rumford V. and Smith A.A. The 
research of the optical sensors. — NY. 1976. — 
37 p.(reprint./ TH 4302-CERN).

7. Øàëèìîâà À.Í., Ãàê³â À.Ñ. Äîñë³äæåííÿ 
îïòè÷íèõ ñåíñîð³â. —  Ê: 1976. — 37 ñ. (Ïðåïð. 
/ÀÍ Óêðà¿íè. ²í-ò ê³áåðíåòèêè; 76-76). 

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

Sensor Electronics and Microsystem Technologies. 1/2008
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