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Chemical Mechanical Polishing Characteristics of BTO Thin Film for Vertical
Sidewall Patterning of High—-Density Memory Capacitor
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Abstract — Most high-k materials are well known not to be etched easily, Some problems such as low etch rate poor
sidewall angle, plasma damage, and process complexity were emerged from the high-density DRAM fabrication. Chemical
mechanical polishing (CMP) by a damascene process was proposed to pattern this high-k material was polished with
some commercial silica slurry as a function of pH varation. Sufficient removal rate with adequate selectivity to realize
the pattern mask of tera-ethyl ortho-silicate (TEOS) film for the vertical sidewall angle were obtained. The changes of
X-ray diffraction pattern and dielectric constant by CMP process were negligible. The planarization was also achieved
for the subsequent multi-level processes. Our new CMP approach will provide a guideline for effective patterning of

high-k material by CMP technique.

Key Words : CMP(Chemical Mechanical Polishing), BTO(BaTiOs), Sidewall Angle, Consumables, Damascene pH (Potential

of Hydrogen), TEOS(Tera-Ethyl Ortho-Silicate)
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Table 1. Process conditions of CMP.

CMP _parameter CMP process conditions

Wafer BTO-sputtered blanket
Pad IC-1300™/Suba-IV™
: Slurry Silica abrasive
Slurry flow rate 90 ml/min
‘Head speed 50 rpm
‘Table speed 50 rpm
Polishing time 30 sec
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Table 2. Properties analysis of three kinds of silica slurries
used in this experiment.

pH 10.68 11.30 10.84

Avernge parfide sibelom) | 3554 505.1 3246

Zeta potertial(mv) -2354 ~27.34 -95.07

M}i&y {cm/Vs)
Conductivity (mS/cm) 0.863 3.640 1.847

-3.323 -3.930 -3.538
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Fig. 1. Proposed fabrication process sequence for vertical
sidewall of high-density DRAM by CMP damascene
process.
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Fig. 2. Removal rate and selectivity of BTO to TEOS (a)
with various slurries, and (b) as a function of pH in
sturry #2.
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Fig. 3. X-ray diffraction pattern of BTQO thin film before

and after CMP process.
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Fig. 5. Surface morphology of (a) as—annealed fims,
polished film with commercially silica slurry at pH of
(b) 11.3 (with adjustment), (¢} 10.3, and (d) 12.3
measured by AFM.
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