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ABSTRACT

This paper investigates the effects of retaining ring materials, particularly PPS and PEEK, used in the
CMP process, on wafer polishing and ring wear. CMP can be performed using bonded type retaining rings
made with PPS or injection molding type retaining rings made with PEEK. In this study, after polishing a
wafer with a PPS retaining ring, the average profile height of the wafer was 0.098 pum less than that of the
wafer polished with a PEEK retaining ring, implying that PPS retaining rings achieve a higher polishing rate.
In addition, the center area of the wafer profile had less deviation and improved flatness after polishing with
the PPS ring. These results indicate that a higher polishing rate and smaller profile height deviation can be
achieved using retaining rings made with PPS compared to retaining rings made with PEEK. Therefore, with
semiconductor circuit patterns becoming finer and wafer sizes becoming larger, the use of PPS in CMP
retaining rings can obtain more stable wafer polishing results compared to that of PEEK.
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Fig. 1 Schematic configuration of CMP process
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(a) PPS (b) PEEK
Fig. 2 Retaining ring made by PPS and PEEK

Fig. 3 CMP equipment(AP300_Single Polisher)

Table 1 CMP conditions for monitoring wafer

Polisher AP300_Single Polisher
Pressure 7.5 [psi]
Head Velocity 87 [rpm]
Platen Velocity 93 [rpm]
Shurry Solbrene silica n4
Pad Urethane Pad IC1070
Polishing time 4 [hour]
Slurry flow rate 300 [m¢/min]
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Variation of wafer profile(pum)

Measurement locations on wafer

Fig. 6 Wafer profiles polished with PPS & PEEK
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Table 2 Experimental results in CMP of wafer
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Material Sarr:)ple Test Time

thoun v F max | mmn i AVG P Min | max |
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