CHAPTER 5

CONCLUSION AND RECCOMMENDATION

S.1 Introduction

Reactive Ion Etching (RIE) is a chemical process, which has many process input

variables as the following list.
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To meet the smom etched surtace all process mﬂ variables have to be well
control and moni Y, table for this purpose
because the gerﬁ ﬁ aﬂﬁzrﬁ m ¢ data reduction and
interpretation. For this reason all 11 process inputvariables was transformed into PC
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study revealed that PC model can detect faulty.
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3.2 The Principal Component Model Genera tion

Based on normal data of 20 batches that we use as our database. All 11 process
input variables were transformed into significantly 4 PC models (Fig. 5.1 to 5.4) with
the percentage explained variance over 80% (Fig. 5.5). The model adequacy checking
by using Hotelling and/or residual statistics showed these models were fit with the on-
hand data of shallow etching process (Fig 5.6 to 5.7).
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Figure 5.3 Solid model of Principal Component #3
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Figure 5.5 Percentage explained variance of all PC
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5.3 The Model Validation on Actual Processing Data

Once the PC models were created, refer to item 5.2, so these models have to
check the validation on actual processing data from shallow etch two additional
batches; one is normal and another one is abnormal batch. The procedures of this step
were follow the same as model generation except the control limit of each criteria.

Because of the new batches data were running under the selected PC models.

Based on two addmonal‘hgg\ dlyﬂ ;l process input variables and 628

time interval, these data w and appli lected 4 PC models. From PC
charts, there were obvi : El in s of abnormal batch (Fig. 5.8

to 5.11), while the ph d not for nd1 batch (Fig. 5.12 to 5.15).

e 1
oS
2 a4 %336 4758 PoRo ] —pty

J iy ® ®® -
e e _r__.i R
L]

cP

AR IUNRTINENA Y

q Figure 5.8 Principal Component #1 of abnormal batch
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Figure 5.10 Principal Component #3 of abnormal batch
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Figure 5.12 Principal Component #1 of normal batch
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Figure 5.14 Principal Component #3 of normal batch
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Figure 5.16 Hotelling Statistic (T*) chart of abnormal batch
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Figure 5.18 Residual Analysis (Q-statistics) chart of abnormal batch
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Figure 5.20 Etched depth uniformity trend chart
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5.4 The constraint of this study

Due to the RIE equipment is old version, there is no free space in hard disk drive
to install program and interfacing between new program and operating software are
interfered. Also the same reason as mention before real time control by using PCA
can not perform therefore this stud

etching process.

these are the recomme:

confident level. It 1s good enough to dete@ any error. However, if we
need more ‘better g oﬂtrol for our product. We can reduce
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specification. Principal component must be different also if we select

another equipment or product specification.

5.5.4. Normally, some variables would be changed after chamber cleaning.
So we might need to re-calculate principal component after cleaning

process is done.



	Chapter 5 Conclusion and Recommendation
	5.1. Introduction
	5.2. The Solid Principal Component Model Generation
	5.3. The Model Validation on Actual Processing Data
	5.4. The Constraint of This Study
	5.5. The Recommendation


