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A Study on Semi Abrasive Free Slurry including Acid Colloidal Silica for
Copper Chemical Mechanical Planarization
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Abstract

The primary aim of this study is to investigate new semi-abrasive free slurry including acid
colloidal silica and hydrogen peroxide for copper chemical-mechanical planarization (CMP). In general,
slurry for copper CMP consists of colloidal silica as an abrasive, organic acid as a complex-forming
agent, hydrogen peroxide as an oxidizing agent, a film forming agent, a pH control agent and several
additives. We developed new semi-abrasive free slurry (SAFS) including below 0.5% acid colloidal
silica. We evaluated additives as stabilizers for hydrogen peroxide as well as accelerators in tantalum
nitride CMP process. We also estimated dispersion stability and Zeta potential of the acid colloidal
silica with additives. The extent of enhancement in tantalum nitride CMP was verified through
anelectrochemical test. This approach may be useful for the application of single and first step copper
CMP slurry with one package system.
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Fig. 5. Particle dispersion stability test.
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x 1. 3% E¢E (R3¢ £88).
Table 1. Metal impurity (Ultra High Purity
Slurry)
Conventional

ppb New SAFS Oxide Slurry
B ND 71

Na 30 1073
Mg ND 15

Al ND 11

K ND >10000
Ca 42 243

Ti 18 ND

Cr ND 62

Mn ND ND

Fe 12 181

Ni ND 66

Co ND ND

Cu ND ND

Zn 89 124

Zr ND ND
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