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Abstract:
Inverse lithography technology (ILT) is a promising computational technique for

enhancing the resolution and process window of advanced optical lithography systems.
However, the computational complexity of ILT poses significant challenges. In this
seminar, we introduce D-Wave's quantum annealer and hybrid quantum-classical
solvers as a novel approach to tackle the computationally intensive task of mask
optimization in ILT. We present an overview of the ILT problem formulation as a
quadratic unconstrained binary optimization (QUBO) problem, which can be mapped
onto the quantum annealing hardware. Our experimental results, obtained using the D-
Wave Advantage system, demonstrate the impact of various annealing parameters on
the quality of the optimized mask solutions. Furthermore, we introduce a hybrid
approach combining the global quantum search capabilities of the quantum annealer
with local refinement using the classical steepest descent algorithm. This hybrid
guantum-classical approach shows improved probabilities of finding optimal mask
solutions while significantly reducing computational runtime compared to purely
classical solvers. Finally, we discuss the scalability of our approach and the current
limitations of quantum hardware. Through this seminar, we aim to introduce the
potential of quantum annealing and hybrid quantum-classical computing in
accelerating inverse lithography and other complex optimization tasks in

semiconductor manufacturing.
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