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Abstract

Wafer quality is an important factor for companies’ competitive advantage in the
Integrated circuits(IC) industry. The stability process is vital to the quality of wafer in IC.
The c-chart is employed to monitor the stability for the wafer quality in statistic process
control (SPC). The cluster phenomenon of defect appears on wafer surface becomes more
pronounced as the wafer size incréases. However, the conventional c-chart does not
consider the cluster phenomenon; the wafer manufacturers utilize the c-chart to monitor
defects would result in too many:false alarms.-Therefore, the cluster phenomenon should be
monitored on the wafer surface before monitoring between wafer variations. There are
various sources of quality variations-appeared wafer in the wafer production process.
Besides lot-to-lot variation, the wafer wvariation may also be caused by wafer-to-wafer
variation. If the source of variation cannot be identified correctly, the quality of wafer will
not be maintained at a certain level. Therefore, the purpose of this study is to develop a
control procedure, which uses defects on the wafer surface as the quality characteristic to
effectively identify the variation source. The study uses defect on wafer surface as a quality
characteristic and proposes a procedure of identifying variation source of wafer defect. At
first, a random test is performed to check whether the defects scatter randomly on the wafer
surface. If the defects are not randomly distributed on a wafer, the clustered defects will be
combined to monitor the wafer-to-wafer variation and lot-to-lot variation. The proposed
procedure can effectively identify the source of variation of wafer defects. Finally, this
study uses simulated and real-world cases to verify the effectiveness of the proposed

procedure.

[ Key Words)] Defect, C-chart, Cluster phenomenon, Cluster index, Wafer-to-wafer

variation, Lot-to-lot variation
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Fig. 1. Defect maps and projected x and » coordinates.
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