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On an example of carbon in allotropic graphite modification the
opportunity of a theoretical estimation of the top limit nanodimen-
sions range of dispersoidal particles of substance is shown. Under the
molecular diagrams of the condensed molecules of homologous line
an aromatic hydrocarbons have calculated specific eaning of an index
of free valency of peripheral and internal atoms of carbon. Conside-
ring graphite as a limiting degree of condensation of aromatic hydro-
carbons have estimated a critical diameter its nanoparticles.

On an example of system carbon-carbon the opportunity of re-
alization the monostage nanocomposits technology is shown. Nano-
particles of carbon and carbon matrix, connecting them, are formed
in uniform technological process. Are submitted structure and basic
properties the nanocomposite of system carbon — carbon.
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Hydrogen enzyme electrocatalysts are considered as an alterna-
tive to platinum in fuel cells applications. Hydrogenase electrodes
have demonstrated high activity in reaction of hydrogen electrooxi-
dation. The stability of enzyme electrodes during 6 months and tole-
rance to carbon monoxide were also demonstrated.
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Conceptual research of the design flow for micromechanical sys-
tems with piezoelements (p-M(O)EMS) with use of conceptual meth-
ods of school of S. P. Nikanorov and principles of the system analysis
is carried out. Comparison with conventional design flow for VLSI is
realized. Advanced sort-stuctural explication of the conceptual scheme
can be generalized on a case of "systems-on-chip" designing.
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The ellipses of acentrisity have been established for 7 affinic
groups of noncentrosymmetric binary oxide crystals, including the
oxides with specific combination of acentric physical properties and
two different chemical bond lengths L(E-O) and L(M-O). The extreme
dependences of nonlinear optical sysceptibility (χ(2)) on L(E-O) have
been found for the sets of polar and nonpolar oxides possessing meas-
urable nonlinear optical properties. Three characteristic regions con-
taining the crystals with different χ(2) level have been revealed into the

rosette of ellipses: crossing part of the ellipses; two symmetric parts
of ellipses away the crossing part.
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Results of a study of influence of mechanical stress magnitudes
on dielectric properties of PZT ferroelectric thin film are presented.
An external load (G) giving rise to a growing of residual stress (σ)
along one of the film axises was applied to the sample. It was deter-
mined that under low and moderate electric fields the stress growing
promotes increase of dielectric permittivity (ε' ) of the sample. The
further increase of measuring field strength leaded to the inverse ef-
fect — decrease of ε' with rising of G. A tendency to widening of a
half width of polarization loops (the dielectric losses) under applying
of the higher mechanical loads was observed.

The experimental data are explained in a frame of interaction of
internal stresses with a domain structure of the film.
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The article considers state and design problems of strictly self-
timed (SST) electronic circuits. SST-circuits are "naturally reliable"
as they guarantee preservation of capacity for work of the device in
the wide range of environment conditions comparable to the physical
restrictions for integrated circuits. The SST-circuitry to the full meets
the requirements, showed to element base for critical areas of appli-
cations.

This article is devoted to development of effective means for de-
signing and fabrication the SST-VLSI on home Gate Array (GA)
5503 basis. The preliminary results of the development (after simu-
lation and topological design on native industrial CAD for basic gate-
array "Kovcheg 2.6") of synchronous and SST-variants of test silicon
"Microcore" are presented. This silicon implements functions of 8-bit
microcontroller PIC18CXX (widely used in manufactured in Russia
devices) computational core.
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tocarstructure and Aviation  . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

The main criterions and the areas of use of microelectromechani-
cal systems (MEMS) and microsystem technology (MST) product,
the modern trends of market MEMS and MST are considered. The
main foreign and Russia projectors and generators of products on the
base of these technology are indicated. As an example of sensors for
motocarstructure and aviation the process of exchange of traditional
sensors on MST in USA and Russia is shown.
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