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[ Key words] Integrated circuits, data mining techniques, wafer, defect, defect
clustering, cluster index, multivariate control chart.

Semiconductor manufacturing plays a leading role in Taiwan’'s high-tech
industry. Adopting data mining systems and constructing knowledge networks
for semiconductor manufacturing can transfer fab engineering data into
valuable quality information to increase yield or upgrade management
practices. This valuable information can potentially provide enterprises with a
competitive edge to enhance product quality as well as reduce cycle time and
manufacturing overhead costs. Two factors significantly affect the yield of
integrated circuits (IC) products. the number of defects on a wafer and the
extent of defect clustering. The clustering of defects on a wafer due to complex
manufacturing processes becomes more evident with an increasing wafer size.
Although many cluster indices have been developed to detect defect clustering,
some obstacles are still encountered when using these cluster indices either to
construct the control charts for defect counts or to develop yield models. As a
sub-project 3 of the overal project, Data Mining System and Knowledge
Network for Semiconductor Manufacturing, the first year of this three-year
project intends to apply data mining techniques to improve the in-line process.
A new cluster index, Cly is developed for describing the degree of defect
clustering. The proposed cluster index, Cly, has the following merits: 1. Cly
does not require any assumptions on the distribution of defects, thus making it
easier for engineers with little statistical background to adopt. 2. A larger value
of Cly implies a more serious defect clustering phenomenon. 3. C/y, index
contains substantial information about the coordinates of defect locations on a
wafer and reflects the actual degree of defect clustering. Simulation
experiments and related Wafer defect data will be utilized to assess the
performance of Cly. Additionaly, a comparison will be made with the existing
cluster indices to verify that the proposed C/ , index is superior to the previous
cluster indices.

This three-year study is divided into three phases. In the first year, various
modified defect count control charts will be reviewed. A cluster index, Cly, is
developed and its effectiveness will be verified by simulated wafer defect data.
In the second year, a multivariate control chart will be developed by integrating
the Cl) value and defect counts. The decomposed procedure for identifying the
cause of out of control sample points will aso be developed for the
multivariate control charts. In the third year, real-world wafer defect data
obtained from KLA wafer inspection system will be utilized to verify the
feasibility and effectiveness of C/y, index and multivariate control charts for
defect counts and defect clustering. Benchmarking will also be made for Cly
index and other cluster indices. Finally, the in-line process improvement



knowledge obtained from this sub-project will be integrated with other
sub-projects and knowledge networks will be constructed for semiconductor
manufacturing.
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