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Introduction

® In the device technology the deposition of multilayer metallization is followed by
a heat treatment usually at non-equilibrium conditions. During this process an
interaction between the compound semiconductor and the metallization resulting
in outevaporation of the volatile component and in the case of ternary compound
the As, P and Sb.

" The surface of the heat treated metallization often shows a fractal character.

"= The aim of this study was detailed investigation of the fractal behaviour of the
Au, Pd and AuPd metallization on the bulk InP crystals after the heat treatment.
These patterns are the results of the interaction of a thin (60 nm) layers with a

bulk compound semiconductor materials.
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Experimental

® The same calculations will be presented for Au/InP and AuPd/InP systems. Our
calculations show that the Pd-based contacts have a different behaviour that
the AuGe metallization where a strong temperature dependence of the fractal
number was observed earlier.

= Another topology measure, the structural entropy is also calculated for the
samples. The structural entropy is usually applied for determining the type of
the localization of charge distributions, but it can also be used for generalized
charges, such as the lightness of the pixels of an electron microscopy picture.



The heat treatment of the samples

Substance systems: Au/InP; Pd/InP; AuPd/InP  Thickness of Au layer: v, =50nm,

Pd/InP



Fractal dimension

D =log N/log S.

N (the number of miniature pixel in the final figure) is equal to S (the scaling
factor) raised to the power D (dimension). In the previous cases it is easy to find
the dimension by simply reading the exponent. This simple concept can be
generalized to measure non-integral dimensions of many fractals.

Van-Koch snowflake (Koch's curve)
Sierpinsky Triangle
Menger sponge



Structural entropy

statistical measure and system feature composed of macrosystems and
microsystems.

The structural entropy of macrosystems relies on definition of individual events
and built-in microsystems. It depends on interaction of events and probability
distribution (e.g., Gibbs-Boltzmann).

The more generalized g-entropy involves account interaction of neighboring
events. The thermodynamic concept of structural entropy can be expanded
according to the theorem of Prigogine, introducing entropy flow.



Au/InP 445°C
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Au/InP 490°C
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Fractal dimension values Au/InP
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Pd/InP 510°C
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Pd/InP 580°C
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Fractal dimension values Pd/InP
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AuPd/InP 440°C
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AuPd/InP 470°C
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AuPd/InP 580°Cc
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Fractal dimension values
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Fractal dimensions
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Conclusions
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