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Comparison of Cross Arrays
and Single Arrays __Jspecial case
cross array : 2%;2 | eligible | clear

D) | AB.C.a.b.c Aa,AbAc,Ba,Bb,Bc,Ca,Cb,Cc
Dif» L=ABC=abc=ABCabc D, | alli5 25i's (aliosed) |A.B.C.a.b.c

° Example 1 (continued, LNp.27) Da a,b,C,Aa,Ba.Ca,AB,AC.BC A.B,C.Ablab;Cb;AC.BC;CC

6. (aliased)
— An alternative is to choose a single array ZLQZ design with
D I =ABCa = ABbc = abcC. This is not advisable because
minimum |10 2fi’s are clear and only main effects are clear. (Why? We
aberration

des‘gn need to have some clear control-by-noise interactions for robust optimization.)

— A better one is to use a 21%2; design with I = ABCa = abe = ABCbc. Ds

It has 9 clear effects: A,B,C,Ab,Ac,Bb,Bc,Cb,Cc (3 control main effects and 6

AT AT A) LAY A4 A AP A

control-by-noise interactions).

% inadeguency of the conventional resolution and minimum aberration creteria
Sor RPD <— They do not distinguish the 2 types of factors.

# possible modification of effect hierarchy.  Uo{Becall Scomilor sibuakion in

C==N==CxN >> CxC==CxCxN blocked FFD, where we
' f b - have block Soctors and

>> NK N T 4
% Reading: textbook, 11.8 b treatment Jactors. .

o o o CE. o .y S p.10-32
Signal-to-Noise Ratio<— coefficient of- variation "/u;s
rameber version: - information theory, comunication System  Edimensionless

Nugsd)| 2= ba(M¥/g2) 2 2extreme o 1§ T2 dominabes 2x O
. . yx 2\  Cas X X
{ [* Taguchi’s SN ratio fiy 4111?1..@;)-&(55 = If S2 dominates Ty @

£* for testing Ho: Mx=0 ' . . 2 [; CET
e Two-step procedure: For®, maximize % ]j 4

'?_’_c' =X,E. For®, minimize S,Z

Select control factor levels to maximize SN ratio S

uze u
Ux =X2Ba £C minimize ¢a(SZ2) o x
Use an adjustment factor to move mean on target. ' —>

For®, why get a setting with large 1§x| instep 1,
then adjust g’zto target in step2 7

maximizing 72 not always desired.

e Limitations

model : $x = U(1,%2) % E(X:) , where
TV

El&m)]=1, Tar[€(x0] =3
Then, E(4x)=U(X.%a)

- little justification outside linear circuitry.

~ statistically justifiabl¢ only when Vary (yy)

is proportional to [En (yx)}* Var(42) =40 1))? 8%
or Yy ~ log-normal (LNe.10-33) > % = I (4Y25)= - fa(3<)

location-dispersion modeling or the response modeling. ——- Yx ~normal(llx .6%)
The latter strategies can do whatever SN ratio analysis can achieve.

e Recommendation: Use SN ratio sparingly. Better to use the [especially when assumeJ

0>
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@ S/N Ratio Analysis for "
Layer Growth Experiment

e Based on the Al column in Table 5 (LNp.10-14), compute the factorial effects using
SN ratio. A half-normal plot of the effects for 1}; is given in Figure 8 (LNp.10-34).

From Figure 8, the conclusion is similar to location-dispersion analysis. Why? Using

From the va:ed - — .
model of 7:’s —’[%- U =10y] ~Ins’.  [case® in LNp10-32

£.0 LNp.10-13
p-
and from Table 5, the variation among Ins? Ins? is much larger than the variation among

lny thus maximizing SN ratio is equivalent to minimizing Ins? s7 1n this case. @—-

E(Zx)=Ux
IF Yx ~Iog -normal (Ux . 6x ), then Zx -ﬁ,.(#x ~N(uU ~,6x) —{:V(r(—zi]=6}

Z/‘E(#x y=exp(nis+ n’o;s/;)
Tar(4x) =E(42)-[E40] £ exp(2uix+ 263 ) - [exp(ux+59)] —(Ex)

—exp(zux+6x2)[3¥P<5") 1]- [wa)l [exp(62)-1]

_[E@)® _ ) Box-Cox

maximizing 9 is eguimlent +o minimizing La[Var(ndx)]) = n[Var(zx)] >

p. 10-34

@ Half-normal Plot for S/N Ratio Analysis
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Figure 8: Half-Normal Plots of Effects Based on SN Ratio,
Layer Growth Experiment

% Reading: textbook, 11.9
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