YJIK: 004.89:621.396.6
THE ROLE OF ARTIFICIAL INTELLIGENCE IN THE
PRODUCTION PROCESSES OF RADIO ELECTRONIC DEVICES
BuHorpanceka B.I'.
HayxoBuii kepiBHUK — KaHAMIAT PI3MKO-MAaTEMAaTUYHUX HAYK, TOLICHT,
3aBigyBay kadeapu ¢pizuku Kosanenko O.M.
XapKiBCbKMI HALIOHAIBHAN YHIBEPCUTET PAIIOCTIEKTPOHIKH,
kadenpa gpizuku,
M. XapkiB, YKpaina
Telr. +38(095) 604-32-24
The production of radio electronic devices is a complex process that
involves several physical processes that must be optimized to ensure efficient
and reliable device performance. In recent years, artificial intelligence (Al) has
emerged as a powerful tool in optimizing these processes. By utilizing Al
algorithms, designers and manufacturers can simulate, analyze, and optimize
different aspects of device design and production, including electromagnetic
simulations, quantum mechanics, statistical analysis, thermal management, and
material selection. This article will explore the role of Al in the production
processes of radio electronic devices and its impact on the industry.

Radio electronic devices play a significant role in modern-day technology,
from communication systems to medical equipment. The production of these
devices involves several physical processes, including electromagnetic
simulations, quantum mechanics, statistical analysis, thermal management, and
material selection. These processes require optimization to ensure efficient and
reliable device performance. The emergence of artificial intelligence (Al) has
provided a powerful tool to optimize these processes.

One critical aspect of radio electronic device design is the behavior of
electromagnetic waves. Electromagnetic simulations using Al algorithms can
optimize device performance by allowing designers to adjust the geometry,
materials, and circuitry of the device. This simulation enables designers to
evaluate the behavior of the device under different conditions, including
different frequencies and power levels. Al algorithms can predict how the device
will behave under different conditions, which can lead to better performance and
reliability.

Radio electronic devices that use quantum phenomena, such as quantum
dots or superconducting circuits, require precise control over individual quantum
states. Al algorithms can optimize the design and control of these devices,
allowing for more efficient and reliable operation. The optimization can lead to
a better understanding of the quantum behavior of these devices. Quantum
computing is an example of a quantum phenomena-based device where Al
optimization 1s used to achieve better results.
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Manufacturing radio electronic devices involves statistical variations in
materials, equipment, and environmental conditions. Al algorithms can analyze
large volumes of data from the manufacturing process and identify patterns in
these statistical variations. This analysis enables manufacturers to optimize
production processes and improve device quality. Al can help minimize the
impact of these variations on the final product, leading to better quality and
consistency.

Thermal management is another crucial aspect of radio electronic device
design. Al algorithms can predict temperature distributions and optimize the
placement and design of cooling structures, improving thermal management.
This optimization leads to better device performance and reliability. With Al
optimization, the design of cooling structures can be optimized for a particular
application and, in some cases, eliminate the need for cooling altogether.

The choice of materials used in the production of radio electronic devices
significantly impacts device performance and reliability. Al algorithms can
analyze the properties of different materials and predict their behavior under
different conditions, allowing designers to select the most suitable materials for
a given application. Material selection i1s critical to ensuring the device functions
optimally and reliably in its intended application. Al optimization can ensure
that the best materials are chosen, leading to better performance and reliability.

In conclusion, Al has a crucial role in optimizing the physical processes
involved in the production of radio electronic devices. Electromagnetic
simulations, quantum mechanics, statistical analysis, thermal management, and
material selection are all areas where Al can assist in optimizing the device's
performance, efficiency, and reliability. Al technology will continue to advance,
making its role in the production of radio electronic devices even more critical,
leading to more efficient and reliable devices. Al optimization will improve the
device's overall quality, consistency, and cost, making radio electronic devices
more accessible to everyone.
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