CHAPTER 1

INTRODUCTION

The masses of data measured in process' industry are mainly used for the
purpose of process control. However, they are also useful for (a) the overview of the
processes (process monitoring), (b) for fault (upset) detection, (c) for the prediction of

product or process properties (soft sensors) and (e) for improved process
understanding. The multlvanate y omplish these objectives has been
proved as a practical and @nate Statistical Process Control
(MSPC) process momtw onﬁnulﬂ@tlstwal works well both for

ina reﬁn lymerization plant, or Kamyr
pulp digester), and for b DIOC | _%.‘, ;p -coatmg, fermentation, wafer
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Semiconductor processes, li ' ical processes, are becoming more
measurement rich all time fLagge 3 Sl &s.of d recorded and are often not used

until the process has underg 'ﬁj@u . This data can be very useful for

However, there are. significant obstacles to using the data for process

monitoring ancfut dbioh, SR Biag 5 Ak S B dat, large mumbers

of variables, and'the non-stationary oaf the process data due to process and monitoring

sensor mﬂ: 1€, lhowever, it is
often nﬂﬁlﬁﬁ@eﬁﬂ us:ﬁa)rﬁeeﬁ::rmommnng and fault

detection goals.

1.1. Problem Statement

In the data storage industry today, the requirement of Hard Disk Drive (HDD:
Fig 1.1) capacity is increased dramatically. The more high capacity is related to the
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less flying height as shown in Fig.1.2. Because if we need the same size of HDD but
more capacity. Track width in media will become narrower. A;so magnetic signal in
read-write head will become less. The flying height of read-write head in HDD will

be less also.
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9 Figure 1.2 Fly Height vs. Aerial Density

To meet the consistency of flying height, all of critical process input variables
must be well controlled and the uniformity of etch depth is the key process input

variable, which will strongly effect on fly height performance.



There is relationship between fly height and etch depth uniformity, hence
smooth etch depth surface is a most significant (Fig 1.3) to quality of read-write head.
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As typical of th ig e%”” iments, statistics techniques are important

tool, which is used for mouitos, contr vent process from assignable

causes. In order to monitof and control proce ivariate control chart is very
common tool for monitor respomd control.process input variables. In another
hand, there is more M one variable play s 31l on the real process and

, efore, multivariate statistical
process control (MSP@ is introduce: the dx@ntage of normal statistical

process control.
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Figure 1.5 Percentage of Fault Detection

However, there are significant obstacles to using data for process monitoring and
fault detection, including the sheer volume of the data, large number of variables, and

the non-stationarity of the process datadue to process and monitoring sensor drift. A
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wide variety of data treatment methods are available, however, it is not often apparent

what methods will be useful in meeting monitoring and fault detection goals.

In process applications, the data are usually highly multivariate, collinear, noisy,
and typically have missing data. This makes it difficult or impossible to use full rank
statistical method for their modeling and analysis, ie., multiple regression,

nt Analysis(PCA) and Partial Least

Square (PLS) are based on realistic sump vanables (collinear, noisy etc.),

making them suitable f@mg d aﬂ@mplicated process and other

data.

discriminant analysis, analysis of v: e, as well as neural networks. However,
projection methods such as Pru:@ IGI

PCA and PLS models

process, producing pr:

‘measured on a well functioning
then be put “on-line” and be
multivariate control charts
faults”. The traditional control

used to continuously
indicate a well or malfuncgionin
charts (Shewhart, CUSum, I € also us
values of individual variables,, an{w displayed scored, and score summaries,
which optimally sumﬁhnze the process vanablm‘
it and for drilli a do
j
This approach of mulfivariate process ﬁ:éfj A]l SPC) works well both for

continuous proﬂ w f@ &QM ﬁb o ' of MSPC is used to

illustrate the a&roach and its benefits, ie., improved procgss understanding,
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here, but instead of showing the

bution plots are used for the

interpretation of the fa y causes.




1.2. Objective of the study
L To create the solid model that is using for fault detection in shallow
etching process with respect to etch depth uniformity.

il Simulate and validate the solid model on actual shallow etching process.

1.3. Scope of the study

i Study on batch
—

Component (PC), o
iii. Test the PC mqg

machine only.

ii. Use applicati

11 Study on g
1il. Data collectlm and mo el formulation based (ﬂPCA technique.
iv.  Model validatiénand simulation oh/actual pr
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