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Abstract— Along with & detailed deseription of the new techmology of obtaining el semiconductor material GaAs'Nisb and

study of its crystal and physical properties,
energy converters, semiconductor quantum
presented.

the possibility of using this material in high power gigahertz electronics, solar
dot lasers is considered. Computer simulations of

devices on this material are

Index Terms- Bridgman ‘method, GaAs NiSb, Photovoltaics. QD laser, Computer simulations.

INTRODUCTION

Progress in technologies of semiconductor ¢lements,
as well as all semiconductor industry, depends on
materfals and technology of substrates. At present in
the semiconductor industry only three types of
substrates are widely used: Sapphire, crystal Silicon
and Germanium [1]. Pmenceohhickenough(uensm
hundreds of microns) substrate creates @ series
resistance, so that the parameters are sharply
deteriorated  with increasing of the operating
frequency upon the transition to sub-terahertz and
terahertz frequency range (above 100 GHz) [2]. The
presence of the semiconductor substrate also limits the
heat dissipation from the active part of the device
which also narrows the scope of such instruments.
It is necessary to look for ‘such nanomaterials and
processes, so that we can hope for a cheap and mass
production upon high efficiency, and low cost of
materials. We propose, on the basis of studying the
work on the basis of a Schottky diode, the real way to
improve efficiency and limit the operating frequency
of microwave devices, at least to one order of
magnitude higher, or a significant _increase in
conversion efficiency and limiting frequency of
microwave devices based on gallium arsenide and
increase their power. The goal is at the
expense of reducing the series resistance of the device,
which is achieved by applying nan

epitaxial layers of gallium arsenide grown on
substrates with metallic conductivity instead of
epitaxial layers of gallium arsenide created on
substrates of gallium arsenide. Such technology of
growing epitaxial layers of gallium arsenide n-type
substrates  of single crystals of intermetallic
compounds (NiSb, etal.) with lattice parameters close
10 the parameters of the lattice of gallium arsenide and
creation on their basis of Schottky barrier diodes as the
simplest and most technologically advanced and opto
microwave devices[3-5]. Role of substrates in
epitaxial structures of gallium arsenide for creating
microwave devices, solar cells and semiconductor
lasers based on quantum dots is not only in providing

mechanical strength and crystalline perfection of the
grown thin layers, but also in the formation of an
ohmic contact to the working part of device and
releasing of heat produced during operation in the
device. These ohmic and thermal resistances of the
substrate are the main factors determining the
efficiency of photoconversion and limiting the
frequency and power characteristics of the devices.
During the operation of devices based on gallium
arsenide, an inherent drawback of gallium arsenide as
a semiconductor material was observed for the
creation of high-power devices: maximum power of
devices limited by the low thermal conductivity of
gallium arsenide - 0.125 cal / grad.cm. sec, which is
almost three times lower than the thermal conductivity
of the silicon, Semiconductor manufacturing based on
silicon and germanium faces with both financial and
production difficulties due to high energy
consumption technology, high cost of components, in
particular germanium and, consequently, the high cost
of the final product. Therefore, the simplification of
the complexity gf nanotechnology ~ production
processes plays a crucial role in ensuring the viability
of future technologies.
example of solar inverters and

Lﬁusinusmmisbyth:
semiconductor lasers.
‘photovoltaics [11.

high cost
technology of production of ‘multilayer nanostructures.
Such complex nanostructures are needed to increase
‘the conversion efficiency to the theoretical value close
to 50% -60%. Such structures are unstable to focus
sunlight and  rapidly degraded  during normal
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