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Abstract

Chemical Mechanical Polishing(CMP) of Shallow Trench Isolation(STI) structure in 018 m
semiconductor device fabrication is studied. CMP process is applied for the STI structure with and
without reverse moat pattern and End Point Detection (EPD) method is tested. To optimize the
transistor properties related metal 1 parameters, we studied the correlation between CMP thickness of
STI using high selectivity slurry, DOE of gate etch recipe, and 1lst metal DC values. Remaining
thickness of STI CMP is proportional to the thickness of gate-etch process and this can affect to gate
profile. As CMP thickness increased, the N-poly foot is deteriorated, and the P-Poly Noth is getting
better. If CD (Critical Dimension) value is fixed at some point, all IDSN/P values are in inverse
proportional to CMP thickness by reason of so called Profile Effect. Weve found out this phenomenon
in all around DOE conditions of Gate etch process and we also could understand that it would not
have any correlation effects between VT and CMP thickness in the range of POE 120 sec conditions.
As CMP thickness increased by 100 A, 3.2 uA of IDSN is getting better in base 1 condition. In POE
50% condition, 1.7 uA is improved, and 0.7 uA is improved in step 2 condition. Wed like to set the
control target of CD (critical dimension) in gate etch process which can affect Idsat, VT property
versus STI topology decided by CMP thickness. We also would like to decide optimized thickness
target of STI CMP throughout property comparison between conventional STI CMP with reverse moat
process and newly introduced STI CMP using high selectivity slurry. And we studied the process
conditions to reduce Gate Profile Skew of which source known as STI topology by evaluation of gate

etch recipe versus STI CMP thickness.
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