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@ Factorial Effects, Adapted P

Epi-Layer Growth Experiment

Table 4: Factorial Effects, Adapted Epitaxial Layer Growth Experiment
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e Fundamental Principles in Factorial Design
e Effect Hierarchy Principle L@ define “M_[m;ﬁ-" information

| [in conc@ model
enicall ~ Lower-order effects are more likely to be important than higher-order effects.
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— Effects of the same order are | £3> &= Ixl >> 0x§ =§«{ ABC _ 1
. . - [more important
equally likely to be important.<— meaning 2 check LNp.5-lI
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Table 5: Planning Matrix for 22 Design and Response Data
For Comparison with One-Factor-At-A-Time Approach
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@ One-Factor-At-A-Time (ofat) Approach (Contd.)
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e The three steps of ofat as illustrated in the arrows in RS = -|.5

Figure 4 are detailed in steps 1-3 on page 174 of textbook. PRS= -0.5
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@ Disadvantages of ofat Approach Forexpt with k Sactors,

K
Relative to Factorial Approach %_W’ﬁfui il
Var(8)) et _2~= :
1. It requires more runs for the'same precision'in ot Y be the EQ_C‘E
B= |¢fect estimation. In the example, the 27 design replicates on eac dslﬁn
'z'*-f_ hr-:equilres 8 runs. For ofat to have the same precision, PDWL' in a"L@f Then,
each of the 4 corners on the ofat path needs to have T Var(e) Var (Z... Z.)
- 4 runs, totaling 16 runs. In general, to be comparable |[des gn k Y + )’
%"’ to a 2k design, ofat would require 2~ ! runs at each points| - (k1) key

of the k+ 1 corners on its path, totaling (k+ 1 }2"“1. For r sit.

The ratio is (k4 1)2%~ 1/2/‘ (k+1)/2. [replicates -E—G = 2,,.2 c*,
2. It cannot estimate some interactions. =27 ~ ( k+yl<) 2"'
eg. INT(P,R) {2 03) [(Hoood) €— t 1"
(/200, 0.6) (1400,0.6) ec/< can set
3. Conclusions for analysis not as general. LNp.13 =2.252=9k"
e.g9., ofat —» ME(P|R=0.6.S=$ast) «—T
2k —» ME(P)

4. It can miss optimal settings. —s OSat usually does not search the
experimental region wniformly

e For points 2 — 4, see Figure 4.
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Why Experimenters Continue to Use ofat?

Most physical laws are taught by varying one factor at a time. Easier to

think and focus on one factor each time.

Experimenters often have good intuition about the problem when thinking

in this mode. L could be useful physical tnformation

e No exposure to statistical design of experiments.

Challenges for DOE researchers: To combine the factorial approach with

the good intuition rendered by the the ofat approach. Needs a new outlook.
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