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Modern multilevel hybrid integrated circuits (HIS) and microelectronic sensors are widely use as nanocomposite thick-film elements nanodispersed composites based on "glass - metal compounds". One of the main structural elements that determine the relationship between the nanocomposite structure and its electrophysical parameters is a glass layer, which, on the one hand, provides adhesion of the composite to the substrate, and on the other hand, creates a "rigid framework" that fixes the current conducting phase particle position.
Analysis of the research results shows that it is advisable using borosilicate glasses containing barium, zinc and bismuth oxides as a glassy component. Bismuth oxide helps to stabilize the pastes dielectric constant and does not affect their conductive part. Therefore, we chose the SiO2-B2O3-Bi2O3-BaO-ZnO-Cd system as the main glass-forming component. The advantages of this system are:

decrease in the softening beginning temperature (400 - 450° C), which allows maintaining such property of the HIS composite components as resistance unchanged; increase in specific surface resistance by an order of magnitude; absence of toxic lead compounds, which leads to environmental pollution decrease; the Bi2O3 oxide used in the system does not interact with the HIS conductive elements and is introduced into the glass composition as a neutral.
The glass ability to crystallize is a factor that negatively affects the GIS nanocomposite element particle spatial fixation. This significantly degrades the work reliability at using such pastes. The glass crystallization has been studied by investigation of the glass composition diagrams. The technique for multicomponent system diagram construction which has been developed based on a graphical representation of the multidimensional figure (multidimensional simplex) intersection, which depicts systems in a multidimensional space, by hyperplanes with a given percentage of one or more components.

Based on the glass formation processes, physicochemical properties study (linear expansion temperature coefficient, softening beginning temperature, specific surface resistance, chemical resistance), the glass  optimal composition was chosen that can be used as a glass binder for thick-film nanocomposite  elements and GIS multilevel dielectric layers, and nanocomposites for operation in high-voltage equipment with a voltage of (10 - 25) kV, which have confirmed their effectiveness.
