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@ Motivation Technology

The rapid expansion of Al and digital transformation across
industries is dramatically reshaping the demand for
computing power. The Silicon Dangling Bond (SiDB)
technology represents a leap forward in energy-efficient
computation, surpassing the limitations of traditional

transistor-based designs. Based on single atoms, it enables
atomic-scale computing by precisely controlling charge states

for logic, memory, and logic-in-memory functionality. The

SiDB technology has already entered the commercialization
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@ Thesis Objectives

Designing and simulating atomic-scale computing.
Multiple levels of abstraction are addressed, namely

" Physical Simulation,

" Logic Design,

" Analysis,

" Circuit Design.
A framework that bridges these gaps by proposing
comprehensive design rules and developing software tools
to facilitate their enforcement.
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Physical Simulation is an exponential problem in the number of SiDBs. SiDB logic design was previously done manually and ©
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Open-Source Projects Publications

= 12 Publications
" 2x Design Automation Conferences
(ASP-DAC and DATE)
= 2x ACM International Symposium on
Nanoscale Architectures (Nanoarch)
= 7x IEEE International Conference on

Nanotechnology (IEEE Nano)
" 1Ix ISCAS 2025.

= 7 papers are under review at TCAD,
ICCAD 2025, NANO 2025, DAC 2025.

Cost Function for SiDB Logic

Systematic approach to designing
S1DB logic that optimize across s 10,
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1w Collaborations

A collaboration was established with international researchers
from the University of Alberta (physicists, hardware
engineers) and the University of British Columbia
(electrical engineers) in Canada, leading to 7 papers.

An intensive collaboration with Quantum Silicon Inc. was
initlated, which included a research exchange in Canada
supported by the Bavarian Research Alliance (BayFOR).

The presented physical simulators have been integrated into
the CAD tool $20AD, showcasing the recognition of our

work.



