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Modeling Electronic and Magnetic Properties of Rare Earth
Elements for High-Performance Advanced

Abstract:

With the advent of the Artificial Intelligence (Al) boom, there is an urgent
demand for ultra—fast, high—efficiency processors capable of handling
complex data processing and generation tasks. This has necessitated the
evolution of advanced chip electronic architectures through the integration
of Rare Earth Elements (REEs) into the silicon matrix to achieve the
requisite performance standards. The superior magnetic properties
inherent to REEs are identified as critical factors enhancing the
operational stability of advanced electronic chips, particularly as device
scaling approaches the lower nanometer regime.

This study provides a comprehensive analysis of key magnetic REEs
viable for integration into advanced semiconductor devices. Furthermore,
an analytical model has been developed to quantify the magnetic
magnitude of these elements, enabling the predictive selection of the
optimal REE based on the specific performance metrics required for the
target chip design Consequently, this research provides an analytical
framework that contributes to understanding the physical behaviors of
REEs, thereby supporting engineering efforts toward their effective
integration into advanced chip architectures.

Key words: Artificial Intelligence (Al), Rare Earth Elements (REEs),

Advanced Electronic Chips, Performance Optimization.
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