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SUMMARY 
Plebanovich Vladimir Ivanovich

FORMATION OF FUNCTIONAL LAYERS BY SINGLE-STEP AND 
DOUBLE IMPLANTATION FOR INTEGRATED CIRCUITS WITH THE 

ELEMENTS OF SUBMICRON DIMENSIONS

Keywords: structure defects, ion implantation, diffusion, electrical parameters, 
electron microscopy, x-ray diffraction analysis.

The aim o f the dissertation work is development of the methods of creation of 
dislocation-free ion-doped structures in silicon crystals, elimination of transient en­
hanced diffusion of doped impurities at thermal annealing, adapted to the conditions 
of mass production of submicron integrated circuit and guaranteeing increasing the 
product yield with the required performance parameters.

The objects of this study are silicon ICs, their elements and components, ion- 
implanted silicon layers, shallow-lying areas and p-n-junctions in silicon.

The regularities of the defect formation in the silicon implanted in standard and 
single-step regimes were established, consisting in the fact, that residual defect for­
mation is determined not only by interaction of own point defects with each other, but 
with substitutional impurities. The method of ion implantation combining the effect 
of threshold dose of residual defect formation and effect of point defect annihilation 
on boron atoms and providing the dislocation-free layers of silicon with significant 
decrease quantity o f implantation operations in comparison with the known method 
have been developed. The method of creation of shallow doped layers by means of 
BF2 and С co-implantation has been developed. Use o f the developed methods al­
lowed to increase the yield and to improve the parameters of integrated circuits.

The methodology of the calculation of integrated circuit yield during scaling op­
eration, which enables to estimate the chip yield versus minimal design rules for 
given packaging density coefficient of integrated circuit and defectiveness of the 
process flow, has been developed.

Application: the results of the dissertation work were used in mass production of 
ICs with the elements of submicron dimensions at “INTEGRAL” Joint Stock Com­
pany.

Sphere o f application: materials science, microelectronic devices technology.
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