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ABSTRACT

Inelastic characteristics of SiO, + Si, GeSi are investigated. The dislocation density and the
depth of broken layer are measured for SiO, + Si wafer-plates. GeSi crystal with orientation
[111], which periodic mechanical tension is added to, and which is under the combined
influence of external electric field and magnetic field is considered.
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INTRODUCTION

A non-destructive method for the technological control of the structure defects by measuring
IF and elastic module E was developed. The study of influence of structure defects on
damping of vibrations in Si + SiO, plates by the diameter of D = 100+60 mm and by the
thickness of hgjoy = 600 nm, hg; = 400 000 nm, allows to estimate the degree of perfection of
crystalline structure. The measuring of the amplitude dependence of IF allows to set the
moment of a separation of dislocation segments from stoppers.

RESULTS AND CONCLUSIONS

The dislocation density are measured in limits Ng = 10°+10° m™ (Shpak, 2001). The depth of
the broken layer h, = 1000+3000 nm is on Fig. 1.
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Fig. 1 - Dependence of internal friction difference AQ™ of SiO, + Si wafer-
plate from the depth of the broken layer h,,

There was a small value of IF background in Si0O, Qg = 210° to T ~ 385 K. A measuring
error relative change of the elastic module 2£ =~ 0.5 % (Nikanorov, 1985). The depth of
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dislocation density Np, and the broken layer hy, are determined from IF difference AQ™ on the
nearby harmonics f; and f, after mechanical treatments. The dislocation density are measured
in limits Np = 10°+10° m™. The depth of the broken layer h, ~ 3000 nm was. The measuring
of background internal friction Q' after mechanical treatments gives information about the
photothermal strains fields o; in Si0; + Si wafer-plates.

Oscilloscopegramma of impulses with transversal polarization, which are reflected in SiO,+Si
wafer-plate is represented on Fig. 2.
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Fig. 2 - Oscilloscopegramma of impulses with transversal polarization, which are reflected in
SiO,+Si wafer-plate.

Taking into account the value of density p = 2.63'10° kg/m’, shear module G = pvi® ~
13.91 GPa and elastic module E = p'V||2 ~ 21.06 GPa were determined.

If dislocation segment &(x,y), that are vibrated under the act of tension 1, is charged,

additional forces will operate on it F = ep(&)E and F v = ep(f)[aa—é:,[?], where p(§) - is the
t

distribution function of electrical charge density on the dislocation segment. The system of
equations, which describes the movement of the charged dislocation under act of the
mechanical, electrical and magnetic fields, within the framework of string dislocation model

acquires the following kind:

M ot =V, P 0 > +br—br, - N, o +ep(§)E+ep(§)[at B], )
8_22-_36_21-: 8_2 0 i
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where M ~ pb* - effective mass of unit of dislocation length, [Vd a_‘fj - force which is
Ox

conditioned effective strain of bended dislocation line, V, = G b* for screw dislocations,

2
Vv, ~ Gb™  for line dislocations, G - the displacement module.
(I-p)
Thus, outcomes of an evaluation of dynamic characteristics interstitial atoms Si;, vacancy V
and O-complexes can be applied for account of a condition of an annealing with the purpose

of deriving specific structural defects in SiO, + Si.
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