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STRIATION-FORMATION DURING OXIDE PLASMA-ETCH FOR A 0.35UM TECHNOLOGY
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1 Context/ Study motivation
Due to downscaling to the sub-100nm level, thestafi 2.2  Influence of Lithography on Striations
striations has become importhht Striations can be The following litho-parameters are investigated:
described as roughness along the sidewall of dreéttayer - Flash-strip and UV-cure: possibly extra resist tiremnt
using a masking resist layer. Striations are tegedl into could give an improvement on striations.
line-width  fluctuations that can influence eledilic - Resist: using another resist could improve theatstims
parameters of the planar sub-100nm structure (e.g. (better LER, better slope, etc.). Two differeniniel resists

fluctuations of the gate length). are tested: OIR620 (FUJIFILM) and 1X420 (JSR).

In recent literature, most articles are dealinghvétriations - Focus-offset and exposure dose: Printing out ofugoc
in the sub-100nm node. They explain that the &bristare could create more striations. A higher exposures dosild
caused by the line-edge roughness (LER) of thestsesD. improve the striations (e.g. better slope).

Goldfarb in [1] explains the translation of LERtime resist The different experiments are evaluated by bintiggSEM-

to striations in the hard-mask on the basis of AFMinspection result. The following section discuss#s
measurements on an etched sidewall; L. Leunniss§?] is obtained results.

emulating/simulating the striations using artiflciRER;

while H. Namatsu in [3] is explaining the LER by 3 Results and Conclusions

entanglement of polymer-chains in the resist. From this work one can conclude that following paeters

In this work however, the appearance of striatiaf®r paye the largest influence on striations: (a) us#@R5000 vs.
plasma-etch is discussed for a 0.35um technolagythé | Ap4526: (b) increasing the exposure dose and apply

past the line-width fluctuations caused by thesetiins positive focus offset; (c) using UV-cure instead pbst-
were not important for this technology-node, beeattey |yying the resist.

were smaller than 10% of the gate-length (or inegeinthe
critical dimensionf. However, in this work, the gate is not3 1 nfluence of etcher (AMAT P5000 vs. LAM4526i)

planar, but vertical, since it's used in a trenebhnology. . . .
This means that the striations that are presethénoxide Eg;q;g;z g ?;(pfAr"\r/lnfg; 6i2an(yﬁ)?lier':'thepr?eg?1(l)ts stsgsv (;J;g;je and
hard-mask will be translated into the vertical gdtein - ) ) .

e ! verica gewing benefit of the P5000, although emulating thesepescion the

silicon trench-etch. Growing a gate-oxide on thigggling” ;
silicon-surface can result in reliability issues. LAMs did not gave the same results. In fact alt s LAM

This work investigates the effect of etch-parangetend appeared to result in striations. Perceived wasttieaP5000

litho-parameters on these striations for the 0.35pﬂ.ﬁ more giving an isotropic etch (f.“".‘or loss of Cihich is
technology-node known to be advantageous for striations.

2 Description of approach / Performed tests 3.2 Influence of litho conditions (dose and focus)

Unlike the sub-100nm technologies, the resistiswork is A higher exposure dose results in a higher CD. Hemweit

I-line resist of 1.2um thick. From literatdrene knows that @ISO appears that the slope of the resist becorttr kfor

the LER is larger for this kind of resist. Apartofn positive fo.cus. offsets), .WhICh is correlatgd to 'e.ttagt|ons.
investigating the effect of lithography on the ations, this 1he combination of a higher dose and slightly pesitocus

work also looks at the effect of etch-parameteiscéthis 1S ngeded to reduce these striations. Positivdtseate seen
work deals with a different technology-node (e.gsist, Starting from a dose of 1200J/m? (for JSR 1X420).

critical dimension CD, etc.) than what is presenied ]

literature, this appears to be relevant. For thik-nfluence, 3.3  Influence of UV-cure replacing the post-bake

the main focus of this report is on a LAM4526i eich The effect of the UV-cure is largely visible on esihlls

although other etchers yielded similar results (AMA neighboring large resist areas, which tend to &hdaring

P5000, LAM 4526 XL). The following 2 sections daber post-bake, giving sloped sidewall resulting inattdns. Since

the different investigations. this outer structure is often part of the activeide, this can
result in decreased device-performance. When utlWg
2.1 Influence of Etch-Parameters on Striations cure, the resist is fixated, resulting in a simiklope as

To investigate the influence of the etcher it ipapune to elsewhere in the device. Best results are obtanhé@0degC.

identify the parameters that could have an effent o
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