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Chemical Mechanical Polishing of Aluminum Thin Films

Woong Cho*, Yoomin Ahn**, Chang-Wook Baek*** and Yong-Kweon Kim***

ABSTRACT

The effect of mechanical parameters on chemical mechanical polishing (CMP) of blanket and patterned aluminum
thin films are investigated. CMP process experiments are conducted using the soft pad and the slurry mainly composed

of acid solution and Al,O; abrasive. The resull for the blanket film showed that as the concentration of abrasive in slurry

is increased, the surface roughness gets worse but the waviness gets better. The planarity of the patterned Al films is

slowly improved by CMP when the width of and gap between the patterns are relatively small. It is tried to find the
optimized CMP process conditions by that the patterned Al thin film can be planarized with fine surface. The most
satisfiable film surface is obtained when the applied pressure is low (10kPa) and the abrasive concentration is relatively

high (Swt.%).
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Fig. 1 Schematic of patterned wafer.
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Fig. 2 (a) Roughness and waviness, and (b) removal rate
with the variation of polishing pressure.
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Table 1 CMP process conditions

Abrasive
CM? concentration Pressure
condition ¢ (WL.%) p (kPa)
No. 1 5.0 10.0
No.2 5.0 15.0
No. 3 1.0 15.0
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Table 2 Summery of the CMP process results for the patterned Al thin film

CMP Oxide height Ra Rgq Rt Aa Ag Wt Polishing time
condition h (um) () (pm) (um)  (um/pm)  (pm/pm)  (Wm) T (min.)
No. 1 1.0 0.020 0.026 0.315 0.780 1.064 0.295 10
No. 2 1.0 0.025 0.035 0.507 1.121 1.523 0.443 7
No. 3 0.5 0.081 0.110 1.066 3.652 5.183 0.365 60
No.2 1.5 0.149 0.198 1.702 5.638 7.947 0.270 20
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pattern gap when oxide height is 1.0um.
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Fig. 6 AFM image of a test pattern of 10um width and
10um gap (a) before polishing and after (b) 10min
polishing with CMP condition No.1 and (c) 7min
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