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ABSTRACT

CMP is the most critical process in the manufacture of silicon wafers, and the use of retaining rings,
which are consumable parts used in CMP equipment, is increasingly important. Since the retaining ring is
made of plastic, it is not only weak in strength but also has the problem of taking a long time for the
flattening operation of the ring itself performed before the CMP process, and of the imbalance of force due
to bolt tightening causing uneven wear. In order to solve this problem, the retaining ring and the insert ring
are integrally used, and the flatness of the retaining ring may be affected depending on the material of the
insert ring. Also, the residual stress generated in the manufacturing process of the insert ring may cause
distortion of the ring, which may adversely affect the precision polishing. In this study, when the insert ring
is made of Zn or STS304, the thickness variation and the flatness of the retaining ring are compared and,
finally, the material removal rate is analyzed by polishing the wafer by the oxide CMP process. Through
these experiments, the effects of the insert ring material on the polishing accuracy of the wafers were
investigated.
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Fig. 3 A retaining ring with an insert ring
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Fig. 4 Measuring points for retaining ring flatness

Table 2 Flatness deviations (Dev.) of retaining ring

(unit : mm)
Zn STS304
Outer Inner Outer Inner
side side side side

Max. 19.174 19.174 19.179 19.178
Min. 19.165 19.165 19.172 19.173
Dev. 0.009 0.009 0.007 0.005
Ave. 19.170 19.170 19.176 19.176
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Fig. 7 Measurement of flatness of insert ring

Table 4 CMP conditions for monitoring wafer

Polisher AP300_Single Polisher
Pressure 12 psi

Head velocity 87 rpm

Platen velocity 93 rpm

Slurry

Ceria Slurry

Pad

Urethane pad 1C1010

Polishing time

2 Hours, 5 Hours

Slurry flow rate

300 ml/min
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Table 5 Comparision of material removal rate
(unit :A/min)

Material STS304 Zn
Polishing time || 2 Hr | 5 Hr | 2 Hr 5 Hr
AVER 3,729 | 3,772 | 3,611 3,652
STDEV 380 438 471 479
NU(%) 10 12 13 13
MAX 4,499 | 4,648 | 4,453 4,495
MIN 3,306 | 3,350 | 3,103 3,106
RANGE 1,193 | 1,297 | 1,349 1,388
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