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Analysis of Demand Patter ns on Demand-Pull Replenishment Application

Edwin D. LioW/TSMC, Chia-Pin Wen/TSMC, Hsin-Feng Tsai/TSMC,
Chi-Sheng Shi/TSMC, Yung-Chia Chang/NCTU, Yi-Chieh Lei/NCTU
Kun-Tung Hung/Taiwan Semiconductor Manufacturing Company
kdhong@tsmc.com

No. 8, Li-Hsin Rd. VI, Hsinchu Science Park, Hsinchu, Taiwan 300, R. O. C.
Phone; +886 -3-5636688 ext.5524 Fax: +886-3-6667758

It is suggested in Theory of Constraint that inventory
could be effectively managed by combining
demand-pull  replenishment policy and buffer
management. Demand-pull is a very simple way of
managing inventory and is attracted to many industry
executives. However, little research is found to
further explore the applicable timing or product types
such that this approach can be effectively applied.
The aim of this study is to probe into how demand
characteristics for semiconductor products affect the
effectiveness of demand-pull replenishment policy.

This sudy firstly uses simulation to apply
demand-pull replenishment policy combining with
various buffer management parameters on historical
demand data on 21 high-tech products provided by a
wafer foundry in Taiwan. The historical data set
contains the product’s weekly demand and stock level
between June, 2006 and April, 2008. These historical
demand data required for each product include the
forecast demand, actual demand quantity, and product
process. When using buffer management in
demand-pull replenishment policy, the buffer size is
often divided into three zones: green, yellow and red.
The buffer size reflects the consumption pattern, and
thus it should be carefully watched to determine
appropriate actions. We define four “strategic

parameters’ to describe the actions of buffer
adjustment. The four strategic parameters are
red-zone reactor, green-zone reactor, enlarge

proportion, and reduce proportion in which the red-
and green-zone reactors describe the timing of
resizing buffer and enlarge proportion and reduce
proportion describe the adjustment amount. We
simulate 81 combinations of these four strategic
parameters for each product. Service level and
average inventory are two performance indicators
computed after each simulation run.

The regular production lead time is 9 weeks and no
rush production is alowed. Products are divided into
three groups based on whether the performance
indicators resulting from any of the 81 simulation
runs meet the pre-specified requirements determined
by decison makers. In this study, we use 95%
service level as arequirement. Aslong as at least one
simulation run (representing on specific combination

of the four strategic parameters) for a product results
in a service level above 95%, we say that
demand-pull replenishment policy is suitable for that
product. Cluster analysis is applied for further
categorizing the group of products that are suitable by
using demand-pull replenishment policy. As a
result, those 21 products are divided into four groups
after the procedure mentioned above.

Decision tree technique is then applied to find the
critical factors to describe the demand patterns in
each product group. 21 factors computed from
historical demand data are selected to describe the
pattern of each set of data. It is an overall grouping
accuracy of 85.7% that the decision tree delivered , as
aresult of finding four critical demand pattern factors
to determine product grouping: “kurtosis of seasonal
moving average demand”, “error of monthly average
forecast”, “product manufacturing process”, and
“coefficient of variance of monthly demand”. The
results of analysis show that there are significant
differences in demand patterns among the groups of
products that are either suitable or not by using
demand-pull replenishment policy. Furthermore, the
historical demand data can help to determine whether
demand-pull replenishment policy is suitable for a
product.

Our research methodology is summarized in Figure 1
and the analysis results are organized in Figure 2.

This study proposed a simple yet effective
methodology for mangers to determine whether it is
appropriate to use demand-pull replenishment policy
to effectively manage inventory for a product by its
historical demand data without going through
time-consuming simulation analysis. Based on our
empirical study, a 30-week demand data is good
enough to determine whether  demand-pull
replenishment policy is suitable for that product.

Keywords: Demand pattern, Theory of Constraints,
Demand-pull repleni shment policy, Buffer
management, inventory
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Figure 1. Research methodology procedures.
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Prioritizing 5S Activities by Kano M odel

For a Semiconductor Wafer Fabrication
CY Chen and Y ung-Chia Chang
Department of Industrial Engineering and Management
National Chiao Tung University
1001 Da Hsueh Road, Hsinchu
TAIWAN, R.O.C.
marketer.iem96g@g2.nctu.edu.tw, yungchiachang@mail.nctu.edu.tw

Abstract: Semiconductor wafer fabrication (FAB) is recognized as one of the most complex manufacturing
systems. Due to its capital-intensive machines and facilities, a newly built FAB is expected to operate as early
as possible. However, a FAB has to pass various audits from its customers before officially operate. 5S audit is
one of them. 5S practice is a famous yet fundamental managerial tool for FAB operation. When building a
state-of-the-art 300 mn/130 um FAB, it is common to find hundreds of action items to complete to comply with
customers’ expectations toward 5S practice. Moreover, 5S audit on a modrn FAB is no longer solely based on
checklist. Meeting customers (auditors) expectations become a key factor to pass a 5S audit. Therefore, FAB
managers are facing challenges to allocate their resource under time and budget constraints to meet customers’
expectations toward 5S, especialy at the ramp-up stage of a new FAB. This study proposes an application of
Kano model and CS-coefficient to effectively prioritize action items of 5S practice for a FAB to assist
managers allocating the limited resources to the places that are valued most by their customers. A real case
drawn from a 300mm semiconductor wafer FAB in Taiwan is analyzed to demonstrate the effectiveness of this
approach.

Key-Words: 5S Practice; Kano model; CS-coefficient; Semiconductor manufacturing
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