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Abstract Atomic layer manufacturing (ALM) is a controllable technology with a processing accuracy at
atomic layer level, which involves atomic layer removal, atomic layer addition, atomic layer migration, and
other processes. In response to the development needs of ultra-high performance construction in the fields
such as information, energy and areospace, it is necessary to produce atomic accuracy non-destructive
surface in the whole frequency domain through atomic layer controllable removal. It is expected to achieve
effective creation of special functions and ensure the safety and reliability of ultra-high performance
applications combining with the creation of new atomic level structures. Furthermore, the manufacturing
process of advanced chips in the post-Moore era will face the sub-nanometer physical limit, almost all chip
manufacturing processes need ALM technology. One the one hand, the surfaces of chip substrate and
interconnection structure must be polished to be with atomic level global flatness and surface accuracy. On
the other hand, it must develop atomic layer additive manufacturing to fabricate the feature sizes as small
as one or several atomic layer thicknesses, finally matching nanoscale linewidth chip manufacturing. This
paper reviews the development needs and research progress of ALM technology, focusing on the fields of
atomic layer polishing, deposition/etching, damage control, technology, and equipment, and summarizes
the development direction and research objectives of ALM, as well as the key scientific issues and

challenges faced in the future of ALM.

Keywords atomic layer manufacturing; atomic layer polishing; atomic layer deposition/etching; atomic

layer damage control; atomic layer manufacturing process and equipment
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