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SUMMARY 
Petlitskaya Tatyana Vladimirovna

MOS - capacitors of integrated circuit 
on base of tantalum pentaoxide

Key words: capacitor dielectrics, dielectrics permeability, integrated capaci
tor, memory circuit, charge, mechanical stress, leakage current, capacity.

The principal goal: determination of behavior of electro-physical and elastic 
mechanical properties of combination dielectric on base of system of Ta20 5 / Si02 
and formation of capacitors for memory IC.

For investigation have been used modem methods of analyses of materials 
and electrophysical properties of semiconductor structures: high frequency C-V 
method, test control, microspectrophotometry, ellipsometry, electron transmitted 
microscopy, electronography, X-ray diffraction analysis ets.

The performed studies resulted in relationship of dielectrics permeability, 
leakage currents, threshold voltage of combinated dielectrics film Ta2C>5 / Si02 
from thickness of tantalum and silicon oxides.

The study showed that mechanical stress decreases total built-in positive 
charge in Ta2Os / Si02 / Si system because of increase negative charge i Ta2Os 
film.

Mathematical model of elastic stress in Ta20 5 / Si02 / Si system have been 
developed, on base of this model determine elastic constants of tantalum oxide 
films, calculate relationship between thickeners of Si02 and Ta20 5 films for mini
mal substrate bending.

Charge increasing in dielectrics film Ta20 5 is caused by impurity ionization 
in microvolumes trocigh compression of impurity by surrounding matrics atoms in 
result of oxide crystallization in microvolumes for sample cooling from oxidation 
to room temperature.

Construction and technology of formation test capacitors have been devel
oped. These capasitores makes available quality control of monolayer and double
layer capacitor structures of Ta20 5 / Si02 in process of IC production.

Proposed capacitor variants have been cheeked in industrial production, 
electrophisical properties of capasitor correspond to IC memori production re
quirement.
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