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Analysis on the defect and scratch of Chemical Mechanical Polishing
process
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Abstract

Recently, STI process is getting attention as a necessary technology for making high density of
semiconductor by devices isolation method. However, it does have various problems caused by CMP
nprocess, such as torn oxide defects, nitride residues on oxide, damages of si active region, contaminations
due to post-CMP cleaning, difficulty of accurate end point detection in CMP process, etc.

In this work, the various defects induced by CMP process was introduced and the above mentioned
problems of CMP process was examined in detail. Finally, the guideline of future CMP process was
presented to reduce the effects of these defects,
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Fig. 1. Schematic diagram of CMP processing
system,
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Fig. 2. Edge attack of patterned wafer and chip
surface
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Fig. 3. Defect type of torn oxide (a) edge type
(b) whole area type (c) star type
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Fig. 4. SEM photograph of nitride residue (a) on
the moat surface (b) surface of damaged
oxide

CMP 34 A% A Hdw Aok AP Fe
A Fawd, IR A9 WA e o
A RSL Aol WTE A%, ¥& A
Aste 47 A *JE}EM capping 32 %831

of Azle AzZhg WP £ AE dAnE
gAY, g499e 448 daA gk a9 4
9] (a)e= A3l 2EY FAH Fo RE ¥H 9
Azt ZEF9 3 dd SEME 2 Zo|th
STI Ex)9] o]z} 4000 Aojx, ERR FI2

lo

APCVD Atgleto g iﬂ%rl doy, Ajut JEE
o] dol J& AL £ 9tk 29 49 (e
CMP %9} 4o Eﬂi-—l SEM A& 29l e
2 FHelM HAug gt &4a Asle BRE

o] o] &itH: v},

% iy 24004 |

l‘u’ﬂﬂ!?&:ﬂl“?g :mr‘7 cnl=, zl \hdus‘ﬂd"g
" 5. CMP #3e8 °1’i’>’}0% t’e}% %"* °3 %9

SEM ApA
Fig. 5. SEM photographs of damaged si active
region due to CMP process.
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Fig. 6. Micro-scratch photograph of wafer surface
expanded using AIT microscope.
(a) metal bridge, (b) stringer.
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