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ADDRESS TO READER

Sensors are the basic elements of information and test systems in any branch of science, technology
and production and determine their metrological, operating and economic characteristics. This prede-
termined the intensive progress in research to improve sensors based on traditional principles and to
design principally new microelectronic sensors applying mew principles, functional materials and
construction-technological decisions, integrated with microprocessor equipment. The branch of mi-
crosystem technologies (MST) is developed intensively, interacting with this branch and supplement-
ing it. Microelectronic sensitive and executive elements grounding on usage of different physical
principles — mechanics, acousto- and optoelectronics, thermal physics, chemistry, biology and on
application of the third dimension (3D systems) are created on this base.

The proof of it is the swift increase of investments to these works and raise of sale amount at world
market of sensorics and measuring systems, which approaches to hondred milliards of US dollars
during the latest years.

In the well-developed countries, e.g. USA, Great Britain, Japan, Germany, these works are carried
out not only by the large-scale companies such as Honeywell, Motorola, Foxboro/ICT, Transamerica
Inc., Sensor IBM (USA), Simens, Wika (Germany), Druck (Great Britain), Kinstler Instrumentation
(Switzerland), Hitachi Ltd, Shibaura Electrics, Kyoto Ceramic, Riken Keiki (Japan), Onega, Jumo
Regulation (France) and the other, but within the frames of governmental programs.

The noted place in this important scientific and technological direction is occupied by scientific
and research works of Ukrainian specialists.

The international conferences and the periodicals of the corresponding type promote the successful
development of investigations in sensorics.

Proceeding from the undoubted actuality and usefulness to exchange scientific and technical infor-
mation promoting to extend scientific research and to introduce the design, Odessa I.I. Mechnikov
National University approved and registered at the State Committee of Ukraine the International Sci-
entific and Technical Journal “Sensor Electronics and Microsystems Technologies” and I am please
to introduce the first issue to the reader attention.

The journal is directed to observe the different aspects of sensorics and MST, to inform systemat-
ically the readers about international scientific conferences, to elucidate the activities of international
organizations to decide scientific problems and applied tasks of microsystem technologies and senso-
rics and will provide the development of this important scientific and technological direction. Inter-
vals of the journal — four issues during a year.

We invite scientists and engineers for the fruitful cooperation.

Editor-in-Chief,
Doctor in Phys. — Math. Sciences,
Full Professor, Honoured Scientist of Ukraine V. A. Smyntyna
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Summary

ACTIVE ULTRASOUND EFFECTS AND THEIR FUTURE USAGE
IN SENSOR ELECTRONICS

Olikh Ja. M., Olikh O.Ya.

In given paper various phenomena of ultrasound influence on physical characteristics of dislocation
crystals of A2B6 type (CdS, ZnS, CdxHg1-xTe) and of dislocation-free crystals (Ge, Si) are systematized;
results for light emitting structures (GaAs, GaAlAs, GaP) are given; possibilities of the active ultrasound use
in microelectronics device technology are analyzed.

Separately dynamic effects (in-situ) are considered. Possible mechanisms of sound induced effects and
their applications are discussed. New technological techniques such as ultrasound processing,
thermoacoustic efect annealing, ultrasound induced doping and so on find an industrial application. A
considered aspect of physical and technological effects of ultrasound in semiconductors is proposed for
further usage in Sensor electronics:

Key words: semiconductors, ultrasound, active ultrasound, crystal defects, sensor electronics.
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Abstract

ANALYSIS OF AGEING MECHANISMS OF GAS MIS SENSORS
WITH Pd (CuXPd) GATE

V.G. Litovchenko, A.A. Efremov

      In general form the macroscopic theory of chemical gas MIS sensor with catalytic gate is presented. The
theory is used for explanation of both ageing process and mechanisms of sensor parameters stabilization. The
classification of microscopic mechanisms of dominating ageing processes is given. The results of calculations
and computer modeling are compared with experimental data. This allows us to identify the nature of ageing
in some concrete cases and to recommend the methods for suppression or slowing-down of MIS gas-sensor
ageing. One of the most effective methods is the doping of Pd surface gate with copper atoms, accompanied
by the creation of specific Cu-Pd structural configurations. In particular, configuration consisting of separated
island-like fragments with different doping degree is found to be the most effective in contrast to stochastically
uniform Cu atoms distribution along the surface of the catalytic gate electrode.

Key-words: Chemical sensors, MIS –device, ageing mechanisms, catalytic Pd gate, textured Cu Pd surface
alloy.
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UDC
ELECTRONIC PROCESSES IN ACOUSTORESISTIVE SENSORS

Ev. L. Garshka, R. Giriuniene

Vilnius University, Laboratory of Physical Acoustics, Faculty of Physics,
Sauletekio 9, 01513 Vilnius, LITHUANIA,

Phone:+370 2 33 60 83, E-mail:ramute.giriuniene@ff.vu.lt

Abstract

The analysis of electronic processes in acoustoresistive sensors is presented in the paper. The
change of electrical resistance under the action of the high frequency acoustic wave (AW) is
called an acoustoresistive effect (ARE). In difference of the acoustoelectric effect the phenom-
ena of ARE is not galvanic. The ARE is observed in semiconductors: Ge, Si, CdS, CdSe etc.
and in layered structures: piezoelectric and semiconductor. The analysis of experimental data is
based on the crystal and its energetic levels modulation; the reason of this phenomena is piezo-
effect and deformation potential. In the paper the main attention is given to piezosemiconduc-
tors and to the layered piezoelectric-semiconductor structures. Some basic mechanisms of
acoustoresistive effect are presented. The acoustoresistive effect in the high photosensitive sem-
iconductors is accounted. In these materials the ARE is determined(caused) by modulation of
the trapping and recombination levels in the band gap. The model with one recombination level
was discussed in works of Y. V. Gulyaev et theoretically. and negative ARE is provided. The
ARE is caused by the charge carriers ejection induced by AW. The strong positive ARE, as provided in
model with two recombination levels, is observed experimentally. In this case the ARE is caused by the
acoustic damping of photoconductivity. The strongest ARE is observed in layered structures with thin films
where the resistance of film under the action of AW changes twice. In the layered structures the reason of the
ARE is the change of (1) intercrystalline barriers and (2) surface electrokinetic process conditions by the
propagating AW. Both the positive and the negative ARE is observed. The new type sensors on the base of
acoustoresistive effect are created.

Key words: gas sensors, acoustoelectric interaction, acoustoresistive effect, the modulation of energy
levels.
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UDC 681.586.5

SIGNAL RELAXATION IN IMAGE SENSOR BASED
ON NONIDEAL HETEROJUNCTIONS

V. A. Smyntyna, V. A.Borschak, A. P. Balaban

I. I. Mechnikov Odessa National University, 2 Dvoryanskaya St., 65026 Odessa, Ukraine,
E-mail:borschak_va@mail.ru
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ACOUSTOELECTRONIC SENSORS

UDC 621.37/39:534

THE STAT  AND PROSPECTS OF THE SENSOR ELECTRONICS
BASED ON ACOUSTOELECTRONIC PHENOMENA

Ya. I. Lepikh

Odessa National I.I. Mechnikov University, 65026 Odessa, 2, str. Dvoryanskaya, Ukraine,
ph/fax. +38 (0482) -23-34-61, E-mail: ndl_lepikh@mail.ru

The summary

In this paper the opportunities acoustoelectronic phenomena use for new generation sensors
creation which correspond to requirements of essential increase their metrological characteris-
tics and intellectualization are considered.

The achieved results sensors constructed on a basis of acoustoelectronic effects having place
at surface acoustic waves propagation researches and development are analyzed.

The results the new construction perspective principles researches of such sensors class are
given. The constructive-technological decisions of some physical sensors and gas sensors are
described. The possible development application fields are specified and the basic characteris-
tics of some sensors are resulted.

Key words: acoustic phenomena, surface acoustic waves, sensor, film structures, adsorption.
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BIOSENSORS

UDC 681.586.74

ELECTROCHEMICAL TONGUE FOR FISH FRESHNESS EVALUATION

L. Campanella, T. Gatta, M. Tomassetti

Department of Chemistry, University “La Sapienza”, P.le A. Moro, 5,
00185 Rome, Italy, Phone: +39 06 49913744, Fax: +39 06 49913725

e-mail:luigi.campanella@uniroma1.it;tania.gatta@tiscalinet.it; mauro.tomassetti@uniroma1.it

Summary

The fish products are sources of high biological value proteins, of several salts, vitamins so
being a valid alternative way to animal foods; fish is rich of essential polynsatured fat acids as
preventing factors of some diseases as ateriosclerosis and heart ache.

The aim of research was to yield a new mean for the fish freshness monitoring basing on the
modification suffered by fish after his death.

As monitored signals of the proposed “electrochemical tongue” we assumed common index
as such as hypoxanthine or phenols concentration, both measured using proper biosensors and
other ones such as redox potential, pH, and the antioxidant capacity measured by an enzymatic
amperometric biosensor or by cyclic voltammetry. Considering the simplicity of the proposed
analysis, the handiness and portability of the instrumental tools used for the electrochemical
tongue so permitting in situ determinations and overall the reliability of the system, verified by
the comparison with other traditional methods, it seems reasonable to assign a future to the
present proposal.

All the signals have allowed us to define the safety ranges and the limit values both by simple
analysis and by low cost sensors.

Keywords: fish; freshness; biosensors; electrochemical tongue.
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SILICON MICROCRYSTALS WITH HIGH PIEZORESISTANCE
AT CRYOGENIC TEMPERATURES FOR SENSORS APPLICATION

A. A. Druzhinin, I. I. Maryamova, O. P. Kutrakov, I. V. Pavlovsky

Lviv Polytechnic National University, Sci. — Research Center “Crystal”,
1 Kotlarevsky Str., Lviv, 79013, Ukraine,

phone: +38 0322 721632, e-mail: druzh@polynet.lviv.ua

The summary

The studies of piezoresistance of boron doped p-type silicon whiskers with [111] crystallographic
orientation mounted on the spring elements, fabricated of the invar alloy, were carried out in the wide
ranges of strains = 1.26 10-3 rel. units and temperatures 4.2–300 K. The measurements were car-
ried out in a helium cryostat. There were investigated silicon whiskers with different types of boron
doping: 1) heavily doped crystals with metallic conductivity; 2) in the vicinity of metal-insulator
transition (MIT) from the metallic side of MIT and 3) in the vicinity of MIT from the insulating side of
MIT. Resistance vs. strain (tensile and compressive) dependences at fixed temperatures: 4.2 K, 77 K
and 300 K for Si were measured fo whiskers, mounted on in the tempereture range 4.2-300 K for the
heavily doped silicon whiskers in the whole temperature range. The classic piezoresistance was ob-
served. Non-classic piezoresistance at helium temperatures was revealed In Si whiskers with definite
boron concentration in the vicinity of MIT. Gauge factor of Si whiskers with boron concentration
presencefrom the insulating side of MIT achieves at 4.2 K the magnitude GF4,2 –10000 at compres-
sive strain and GF4,2 8000 at the tensile strain. Obtained characteristics of p-type Si whiskers mount-
ed on the spring elements allowed to forecast the performance of piezoresistive mechanical sensors
characteristics on their basis. The possibility of construction of the mechanical parameters sensors
(strain gages, pressure sensors etc.) of two types was shown: sensors based on heavily doped p-type Si
whiskers for the wide temperature range 4.2–300 K and high-sensitive sensors based on Si crystals
with boron concentration in the vicinity of MIT for control and signaling systems at cryogenic temper-
atures.

Key words: piezoresistance, silicon, whiskers, cryogenic temperatures, mechanical sensors.
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SYNTHESIS OF MIXED STRUCTURE GAS-SENSITIVE MATERIALS,
DOPED with AG

V. V. Petrov1, N. K. Plugotarenco1, T. N. Nazarova1, N. F. Kopilova1, A. N. Korolev1,
A. T. Kazakov2

1Taganrog State Radioengeneering University,
2Sientific Research Institute of Rostov State University

1Taganrog State Radioengeneering University, 2, Checkov Street, room 214, 347928,
Taganrog, Rostov region, Russia.

Tel. +7 (863 ) 4 37-16-24. Fax. +7 (863) 315-638
Email:vvpetrov@fib.tsure.ru, nazarova@hotmail.ru

Annotation

The synthesis description of thin oxide gas-sensitive films from the tetraethocsisilan, tin
chloride (IV) and silver nitrate solution, doped with Ag is presented. It is shown that sol-gel
technique allows producing materials for gas sensors with high sensitive characteristics.

Keywords: thin film, doping, property
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