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+ The design of new photcresist materials for nanoscale and Institute for Research in Electronics and Applied Physics, OEES'SPeCtra AnaIySIS
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etching behavior of polymers in plasmas. a4 wH
« Etchrates are highly dependent on the molecular B. Long, G. Willson ——aHF
structure and can deviate from the predictions by the University of Texas, Austin, TX 78712 > ¢
Ohnishi and Ring Parameter. % 5
« Different gas chemistries show a strong influence on the 3
etch behavior and the material modification as D. Graves, D. Ne;t, J Vggh ) !
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Empin'cal Etch Rate MOdeIS recombine causing @ minimum etch rate
k « For high CF, concentrations ion-assisted etching j
bv F is dominant
Ohnishi Parameter: Ring Parameter:
N Megi
0= —— R- TG
Nc-No Mrotal ( \ [ \
Y, Ellipsometer

Light Source Detector

.
[ Model Polymers \ % s Y é

a z
Polymer
Si

Ellipsometer Setup: Ellipsometric Characterization:
Poly(4-methylstyrene) (PAMS) Poly(a-methylstyrene) (PaMS) -Light Source: He/Ne-Laser (A= 632.8nm)  -Layer Thickness
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Conclusions

EtCh Rates « Small changes in the molecular structure of polymers
*PaMS shows consistently can lead to significantly different behavior under same

higher etch rate than PAMS. 5, plasma conditions:
This behavior deviates from PaMS shows consistently increased etch rates
the predictions by the 80 compared to PAMS, a trend which has also been

observed for Ar/C,F, gas chemistries.
Hydrogen-Fluorine recombination removes reactive
species from plasma and decreases etch rates
Fluorine incorporation can be observed for high CF,

20 \\\7 content in the gas mixture where increased etch rates

Ohnishi and Ring Parameter
models.

«Plasma conditions with

etch rates < 30nm/min show
a change in the index of
refraction < An=0.02
«Plasma conditions with

etch rates > 30nm/min show

Etchrate [nmimin]

can be found.
The etch behavior in H,/CF , systems completely differs
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a change in the complex %CF, from Ar/C,F, systems where increasing fluorocarbon gas
N g ! P leads to decreasing etch rate and finally to fluorocarbon
index of refraction k N ™

film deposition.
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