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ABSTRACT

The current technological landscape sees rapid advancements in areas like automotive vehicles, data cen-
ters, high-performance computing (HPC), and the Internet-of-Smart-Things (loSTs). With the increasing
adoption of high voltage rails to improve energy efficiency, there is a clear need for power management sys-
tems that can manage the significant voltage differences between input rails and load voltages. Addressing
this, voltage regulators are evolving to offer high conversion ratios, essential to minimizing power distribution
losses. Notably, embedded HPC systems, characterized by manycore architectures, present challenges due
to significant power and temperature constraints. The traditional method of generating sub-1 V supply volt-
ages for on-chip cores involves cascading multiple buck converters. This talk will outline the key challenges
and potential solutions in power delivery, with an emphasis on High Conversion Ratio (HCR) hybrid convert-
ers for upcoming system-on-chips. Furthermore, we introduce a machine learning (ML) framework designed
to optimize power delivery systems, capable of determining the best circuit parameters under specific design

constraints, thus reducing design time and costs.
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