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ABSTRACT

The chemical mechanical polishing (CMP) is generally consisted of pad, slurry including abrasives and so on.
However, there are some problems in a general CMP: defects, a high Cost of Consumable (CoC), an environmental
problem. The slurry including abrasives especially gives rise to not only increase a CoC, but also prohibition from
achieving an eco-process. This paper introduces an abrasive capsulation pad to achieve an eco-process decreasing
abrasives used in CMP. The binder with a water swelling and a water soluble characteristic is used for an auto-
conditioning, and the CeO, abrasive is selected for an abrasive capsulation pad. Comparing with a conventional CMP, an
abrasive capsulation pad appears good characteristics in [ILD CMP and is able to achieve an eco-process decreasing

wasted slurry.
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Fig. 1 The schematic diagram of CMP
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Fig. 2 The schematic diagram of an abrasive capsulation
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Fig. 4 The manufacturing sequence of an abrasive
capsulation pad
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Fig. 5 The picture of capsulated abrasives
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Table 1 The formulation of water swelling polymer

PEG PEGMA TMPTA
1 60.0 g 400 g 00g
2 40.0 g 60.0 g 00g
3 400g 40.0 g 200¢g
4 50.0 g 500 ¢ 00g
5 500¢g 400¢g 100 g
6 400g 500 g 100 g
7 533¢g 433 g 34g
8 433 g 533¢g 34g
9 433 g 433 ¢ 134 ¢
10 46.7 g 46.7 g 6.6g
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Fig. 6 The swelling ratio as polymer formulation
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Fig. 7 The abrasion ratio as polymer formulation
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Fig. 8 The picture of an abrasive capsulation pad
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Table 2 Experimental condition

CMP using abrasive | conventional | conventional
Capsulation pad CMP CMP
pressure 300 g/om 300 g/c 300 g/om
velocity
(carrier/table) 30/30 rpm 30/30 rpm 30/30 rpm
abrasive capsulation ™ ™
pad pad (CeO,) IC 1400 IC 1400
KOH solution - -
slurry (5wt%, pH10.8) fumed silica | fumed silica
supply volume 150 mi/min 150 ml/min | 150 ml/min
conditioning brush type diamond diamond
temperature 45 C 40 C 40 C
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Fig. 11 The removal rate of BPSG wafer
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