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Control of the contact hole dianeter in CFy/ArfO,/CHyF, plasimes
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A reduction in the feature size of integrated dircuits is aritical to achieve dynarric random acoess menory
ORAM) devices with high density. Ogptical lithography is widdly used to transfer pattemns fromthe nesk to
the substrate. Due to physical limtations of optical lithography, efforts have been mede to overcone its
limtation such as double patteming technology, dectron-beam lithography, extrendy ultra violet
lithography, efc. In this work, a novd nethod to reduce the feature size of a contact hole without
lithographical technique is developed.

The sarple wes a SIO, film (2106 nm thick) deposited on a silicon wafer. An anorphous carbon layer
(ACL, 563 nrmthick) having hole patterms wes used as a mesk. The dianeter of the ACL mesk waes around
8 nm Protective layers for reducing the diaeter of the ACL mesk were firstly deposited on the sidewall
of the ACL nesk using a C4R/Ar/CHF, plasma. After depositing the protective layer, the contact hole
wes etched in a C4F/Ar/O,/CHF, plasima. The dianeter of the contact hole was controlled depending on
the chance in the dianeter of the ACL nesk. The dianeter of the contact hole was sucoessfully reduced to
nore than 3% of the original dianeter of the ACL mesk.
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