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Strategies for Variation Reduction r» guality improvement
1. Sampling inspection: passive, sometimes last resort. |However, SPC might not

= identify what is u

Listims target | I o identily w i' the cause
Control charting and process monitoring: can remove special causes. If the process
is stable, it can be followed by using a designed experiment.

SPC| for system changing over time (if control, out of control)
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3. Blocking, covariate adjustment: passive measures but useful in reducing variability,

‘ not for removing root causes. variation affacti
not a method that con reduce total variation in treatment compariSon
normal usage. But, when passible, block factors —» noise factors Lin data analysi

J-h@ Reducing variation in noise factors: effective as it may reduce variation in the

have a | response but can be expensive. Better approach is to change control factor settings
better | (cheaper and easier to do) by exploiting control-by-noise interactions, 1.e., use
% robust parameter design! treatment effects
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Types of Noise Factors D they are ETs or £

@ they are sources of “large”

Variation in process parameters.

check LNp 10-9~10

cannot be well controlled

XN

!

Variation 1n product parameters.
EUSs | i

(ETs] eq.
. Environmental variation. | 90+ o (spec)
Ui ¥ to

—3
£ 4
4. Léoad Factors. <j /_
. EU/2
5. Upstream variation. realt tosot X /2
value value

. Downstream or user conditions.
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. Unit-to-unit and spatial variation.

Variation over time
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e Traditional design uses 7 and 8.
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Variation Reduction Through RPD "

or E(4)
e Suppose )‘/_ f @ z), X control factors and z noise factors. If X and z interact

In in their effects on y, then the varg(y) can be reduced either by®reducmg

Masﬁ'ﬁe var(z) (i.e., method 4 in LNp.10-6) or by changing the x values (i.e., RPD).

e An example: N ME —_,l, CxN interaction
treat Z as rv. with E(2)=0 [ _ pt o+ BTt Y a e, | Inexpt |
Targ (410)=(8+r22) E(4)=u+oXi+Bz
«Var(2) + 6% = ptoax+B+yx) trxaz
Ex(41X)= mrads ALt &L var = o

By choosing an appropriate value of x, to reduce the coefficient E +Yx2, the

impact of z on y can be reduced. Since 3 and y are unknown, this can be
achieved by using the control-by-noise interaction plots or other methods to

be presented later. L'C:).WZ ’:S‘g Sk «2:notsig. *X+2:5i9|e@ works
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