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1. Introduction 3.2. Profile simulations

« Angular dependence of sputter etching yield by Ar* ions is included in the model [

* |lon-enhanced chemical etching is assumed to have no angular dependence.

« Monte-Carlo based profile simulation for surface update performed with level set using
the Vienna topography simulator ViennaTsS !

« This paper presents a model for etching of Directed Self-Assembly (DSA) of block
copolymer, polystyrene-block-poly (methyl methacrylate) (PS-b-PMMA), using Ar and
Ar/O, plasma chemistries.

« The etch process to transfer the self-assembled “fingerprint” DSA patterns to the
underlying layer is still a challenge.

« A simple generic surface model based on surface site balance is implemented .

» Etching of selected lamella and contact-hole shrink features by Ar/O, plasma chemistry
was simulated using fitted parameters of the model.

« Application of the model for profile simulation of contact-hole shrink pattern is
demonstrated. ﬁiterature data [1] \
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* Etching in Ar/O, plasma chemistry 3 R U G e A N B
* Physical sputtering etching by Ar* ions and ion-enhanced chemical etching by
Ar* ions and O, neutrals are included in the model. 0 i | ; | |
- Chemical etching effect is neglected due to the small temperature in the T Teching percentage.

plasma.
« Physical sputtering is assumed as the main process step before cross-linking — gthcohtﬁzlit-ggldmg pattern
and the effect of ion-enhanced chemical etching on the formation of cross-

linked layer is neglected. /
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Etch profiles (cross section through the center) at time steps for 115 eV ion energy, percentage etch time is
3 _ Res u ItS the etch time normalized with time until PS is etched through in the center (52.93 nm PMMA + 5.6 nm PS).

The initial structure generated by self-assembly of block copolymers was simulated with Dr.LiTHOX,
3.1. Etching in Ar and Ar/O, chemistry
4. Conclusions

- | | | | | * The etch rates of PS and PMMA homopolymers can be approximated by a simple
o[~ e |4t "t |4 model.

§ & PSTing et al 1§ & psTing etal. * Profile simulations using model parameters extracted by fitting the model with
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£ £ | 5 | | homopolymer etch rates can give results which well agree with literature data.

E R 5~ A R S » The remaining PS thickness and CD loss can be investigated with the model for profile
% a0 % . __________________ ______________ __________________ simulations.

27 £ 200 R » Further investigations with more experimental data will provide a better understanding
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of VUV etching, chemical etching and cross-linking effects.
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