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Chemical Mechanical Polishing of Copper — Plated Wafer
and Its Electrochemical Characteristics
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Abstract

The formula of the slurry for metal
CMP is adopted in accordance with Kaufman
model [1] describing metal CMP
mechanisms. The prime components include
abrasives, oxidizers and chelating agents, and
furthermore  surfactants or  stabilizers,
corrosion inhibitors and pH adjusters etc. are
added into the slurry depending on properties
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of the solution. Herein a metal ion—free
oxidizer( H»O, ) is added into alumina-based
slurries and the effect of chelating agents
(NH;OH) on copper in this slurry 1s
discussed. Polishing characteristics between
the copper surface and the sturry are thus
important and must be studied using in-situ
electrochemical methods. From experimental
results, the removal rate and the planarity are
good in H,O, slurry. Adding NH4OH to
H,0; slurry, the decomposed NHj 1s complex
with copper ion rapidly and the removal rate
is accelerated. However, alkaline solutions
make H,0, more active and then the
enhanced copper etch rate results in worse
planarity. Moreover, when the corrosion
inhibitor — BTA is added to this slurry, the
etch rate is decreased evidently. Still the
removal rate is high in H,O,- NH,OH slurry
with BTA.

Keywords: chemical mechanical polishing
(CMP), electrochemical method, copper
metallization process
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Table! Removal rates (RR), etch rates (ER)
and their ratios in various slurries at
5 psi and 80 rpm.

RR ER Ratio*
{(nm/min) (nm/min)
5 w% H,0, 3440 1.12 3.07x10°
5 w% H,0, 552.5 5049  1.09x10'
+1w% NH,OH
5w% HzOz
+1w%NH,OH 546.1 354 1.54x107

+10.1 w% BTA

*Ratio=RR/ER

5 psif80 rpm
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Fig.l Potentiodynamic curves of copper in
H-0; slurries with 1 w% NH;OH.
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Fig.2 Potentiodynamic curves of copper in
H,0; slurries.
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Fig.3 Copper removal rate vs. pressure for

various rotation speeds in 5 w% H»0O,

slurries.
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Fig.4 Copper removal rates vs. pressure for
various rotation speeds in 5 w% H,0»
with | w% NH4OH slurries.



