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In the article there are examined one of variants of constructive — technological construction and creation of
capacity-voltage converter LSIC for electronic circuit of general application MEMS sensor. The suggested block
diagram LSIC sensor can be used for making MEMS with capacitive output from a sensitive element.
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In 1910 Martin Knudsen studied the thermal creep effect in a cylindrical pipe with an applied temperature gra-
dient. The researcher developed the device that could work as a pump under certain conditions. This invention
has found a practical interest in the modern nano- and microtechnologies. In this work the Knudsen experiment
is repeated by means of computer simulation of the kinetic Boltzmann equation. The results obtained are com-
pared.
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In the work formation of SiO2—SnOx—CuOy thin sol-gel films was studied. Investigation of their physical and
chemical and electrophysical properties were carried out. Gas sensitive characteristics also were studied. It is de-
fined that the sensor on the base of SiO

2
—SnOx—CuOy films shows the selective sensitivity to NO

2
 in a range

of working temperatures 100—200 °C.
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It is established that the unsaturated by hydrogen nanoparticle of graphene (graphane) is elastic material by help
of the molecular-mechanical method. At the same time the modulus of cushioning of graphane depends on its
size that allows to define the linear parameter of graphane with maximum Young modulus for this material. Elec-
tronic structure of graphane nanoparticles is researched by semiempirical method PM3. It is established that
graphane nanoparticles one can to characterise as insulator at that its band gap of the electronic spectrum de-
creases with the length growing and tend to defined value. At the same time ionization potential also decreases.
The comparative analysis of calculated amounts with analogous parameters of single layer nanotubes is carried out.
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For the first time loop-shaped electrical polarization dependences from electric field intensity (dielectric hys-
teresis) are registered for lithium-titanium ferrite ceramics. Temperature evolution of a hysteresis curve para-
meters is explored for ferrite samples. The received results can be interpret in sight of Makswell-Vagner relaxation
polarization or in sight of polarization connected with ferroelectrics state forming in ferrite electrical subsystem.
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Shtennikov V. N. Problems and Prospects of Use of Free Materials from Lead in the Military and Space Technics27

Application free from lead of technology of installation of electronic devices has created many new problems.
It is necessary for the internal enterprises and the organisations to make active works on liquidation of negative
consequences of introduction of free technologies from lead.
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The investigation of the possibilities of effective electrostatic actuators construction, i. e. drives manufactured

by microelectronic technique and fuel injectors for diesel engines. The operation of actuators with high specific

energy, up 0.3—3 J/m2 is based on electromechanical energy conversion in nanoscale gaps (5—200 nm), sepa-

rating the surface of moving electrode and the ferroelectric layer.

The nozzles are able to bring fuel under high pressure over 100 MPa and for a short time, hundreds of micro-

seconds or less. Compared to the modern piezoelectric injectors they have much smaller dimensions and weight,

as well as they enable to reduce the time of injection.
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The paper is devoted to the design principles and main problems of developing of integer thermal anemometer

fabricated by the usage of silicon membrane technology. Physical model of the developed anemometer con-

struction is described. Theoretical analysis of temperature regimes of functioning of thermo-resistive transducer

in the stationary mode and relation of output characteristics to the mostly important construction parameters

are discussed. Calculated anemometer characteristic is compared with the results of experimental measurements.
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