Modeling of two-photon lithography including
oxygen diffusion using a generalized compact
model
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Introduction Reactions in photoresist
= Modeling the realistic two-photon polymerization (TPP) = Quench reactive intermediates through oxygen, which inhibits reactions.
| = Diffuse oxygen between two quenching reactions to capture its impact.
Ea = Termination via chain coupling, quenching, and self-trapping.
Extend the functionality and improve the performance of the compact model. = Propagation through diffusion to mimic chain growth.
Model = Polymerization based on concentrations of reactive sites and monomers.
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Time-dependent Dill model
Approximation impact of oxygen depletion in exposed areas

The Dill model for TPP: Oimitiator] _ .12 [Initiat )
€ il modettor T at - i [nitiator] Conclusion: Model performance
The effective dose D,y Desr = Cpuy * texp - 1%+ (Rpty) ) -

Maintains computational efficiency and improves alignmentwith
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Time-dependent Cpyy: Cpyy = Degy - Area® - (Rptp) - Ingrm * toxp " Pavg ~ (3) experimental data across all exposure times.
Incorporates additional chemical and physical mechanisms:

Under identical conditions, Cpjy reative Varies with exposure times as: i i
Helps to predict outcomes under different setups:

—constant:
CDill,relative = constant1 N texp ? (4)
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