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Natural Variable Coded Variable
StdOrder | RunOrder | PtType | Blocks Defective
NMP Temp | Cleaning Time | NMP Temp | Cleaning Time
1 1 1 1 50.0 10.0 =1 -1 0.0563
7 2 -1 1 55.0 9.0 0 -1.414 0.0563
6 3 -1 1 62.1 12.5 1.414 0 0.0281
4 4 1 1 60.0 15.0 1 1 0.0281
8 5 -1 1 55.0 16.0 0 1.414 0.0281
2 6 1 | 60.0 10.0 1 ~1 0.0313
3 7 1 1 50.0 15.0 =1 1 0.0281
11 8 0 1 55.0 1245 0 0 0.0313
13 9 0 | 55.0 12.5 0 0 0.0313
10 10 0 1 55.0 1218 0 0 0.0344
9 11 0 1 55.0 12.5 0 0 0.0344
12 12 0 | 55.0 125 0 0 0.0344
5 13 -1 7 1 47.9 12.5 -1.414 B V] 0.0563
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Response Surface Regression: Defective versus NMP Temp, Cleaning Time
The analysis was done using uncoded units.
Estimated Regression Coefficients for new
Term Coef SE Coef T P
Constant 0.943768 0.234638 4.022 0.005
NMP Temp -04020932° 0.007401 -2.828 0.025
Cleaning Time -0.042926-0.011362 =3.778 0.007
NMP Temp*NMP Temp 0.000119 ~0.000064 1.844 0.108
Cleaning Time*Cleaning Time 0.000475 0.000258 1.844 0.108
NMP Temp*Cleaning Time 0..000500 0.000170 2.944 0.022
S = 0.00424625 PRESS =/0,000832502
R-Sqg = 91.84% R-Sq(pred) /= 46.13% ,R-Sg(adj) = 86.00%
Analysis of Variance for new
Source DF Seqg<5s Adj SS Adj Ms F P
Regression 5 1\0.001420 0.001420 0.000284 15.75 0.001
Linear 2 PO00FIS55—0--000313—0-Q00156 8.68 0.013
Square 2 “0./000108 0.000108 0000054 3.01 0.114
Interaction 1 0.0001560-000156 0.0Q00156 8.67 0.022
Residual Error 7 0.000126 0.000126 0.00001B
Lack-of-Fit 370.000114 1 0.000114" 0:000038 13.03 0.016
Pure Error 4 0.000012 0.000012 0.000003
Total 12,110.,001546
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Response Surface Regression: defective versus NMP Temp, Cleaning Time

The analysis was done using uncoded units.

Estimated Regression Coefficients for defective

Term Coef SE Coef T P
Constant 0.513985 0.142120 3.617 0.006
NMP Temp -0.007869 0.002579 -3.052 0.014
Cleaning Time -0.031051 0.011258 =-2.758 0.022

NMP Temp*Cleaning Time 0.000500 0.000204 2.448 0.037

S = 0.00510651 PRESS = 0.000507943
R-Sq = 84.82% R-Sq(pred) = 67.14%  R-Sq(adj) = 79.76%

Analysis of Variance for defective

Source DF Seq S§S Adj SS Adj MS F P
Regression 3 0,001311/°0-001311  0.000437 16.76 0.001
Linear 2 €.001155,.0.000316 0.000158 6.06 0.022
Interaction 1 0.000156 0.000156 0.000156 5.99 0.037
Residual Error 9 0.000235 10.000235 0.000026
Lack-of-Fit 5 0.000223..0:000223 0.000045 15.22 0.010
Pure Error 4 0.000012 ©0.000012 .0.000003
Total 12 0.001546

dad VAT US = 0.513985 - 0.007869 (NMP Temp) - 0.031051(Cleaning Time)
+ 0.0005(NMP Temp* Cleaning Time) (6.1)

- N w @ w o @ o 9 o a
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(6.1) Niimadennmivesiladmindrimingay 121435ms Stepwise Tumsidonilaiy
o ¥ ¥ Fs “ o ¥V o e " A
W luaumsnnuaaney Tasnadvesiltodiudmaviua s wativedimsidondn
TuerunsnuaAnoud 875015 Stepwise nann 111

NMP Temp, Cleaning Time, NMP Temp*Cleaning Time, NMP Temp: uag
Cleaning Time’
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Step
Constant

Cleaning Time =
T-Value
P-Value

NMP Temp
T-Value
P-Value

NMP Temp*Cleaning Time
T-Value
P-Value

5
R-Sg
R-Sq(adj)

1

0.08117 0.

0.00355 -0.
~2.. 19
0.019

-0

0.00912 0.
40.79
35.40

Alpha-to-Enter: 0.05 Alpha-to-Remove: 0.1

17023

00355
-4.02
0.002

.001e62

-3.66
0.004

00625
74.71
69.66

Stepwise Regression: Defective versus NMP Temp, Cleaning Time, |
NMP Temp*Cleaning Time, NMP Temp”2, Cleaning Time"2

Response is Defective on 5 predictors, with N = 13

0.51398

-0.03105
=2, 16
0.022

-0.00787
=3, 056
0.014

0.00050
2.45
0.037

0.00511
84.82
79.76
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Versus Order
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Natural Variable Coded Variable
StdOrder | RunOrder | PtType | Blocks : Defective
Dew Point Cleaning Time Dew Point Cleaning Time

6 1 -1 1 8.4 165.0 1.414 0 0.0428
5 2 -1 1 5.6 165.0 -1.414 0 0.0357
11 3 0 1 7.0 165.0 0 0 0.0393
8 4 -1 1 7.0 172.0 0 1.414 0.0393
4 5 1 1 8.0 170.0 1 1 0.0393
9 6 0 1 7.0 165.0 0 0 0.0393
1 7 1 1 6.0 160.0 =] -1 0.0393
7 8 -1 1 7.0 1579 0 -1.414 0.0464
10 9 0 1 7.0 165.0 0 0 0.0393
12 10 0 1 7.0 165.0 0 0 0.0393
3 11 1 1 6.0 170.0 -1 1 0.0357
i 12 i 1 8.0 160.0 1 -1 0.0464
13 13 0 1 7.0 165.0 0 l 0 Q.0393
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Response Surface Regression: Defective versus Dew Point, Cleaning Time

The analysis was done using uncoded units.

Estimated Regression Coefficients for de

Term Coef SE Coef T P
Constant 1.5913) -0.211844 7.512 0.000
Dew Point 0.03519—0.008514 4.133 0.004
Cleaning Time -0.01990° 0.002482 -8.016 0.0C0
Dew Point*Dew Point ~Q~00022 ~0.000186 -1.199 0.270
Cleaning Time*Cleaning Time 0/00006 0.000007 8.3%92 0.00D
Dew Point*Cleaning Time -0.00018 0.000049 -3.636 0.003
S = 0.000491100 PRESS = 0.0000120054

R-Sg = 98.72% R-Sg(pred) = 90.87% R-Sg(adj) = 97.80%

Analysis of Variance for de

Source DF Seg SS Adj. SS Adj MS F k
Regression 5 @.000130 0.000130 0.000026 107.63 0.00C
Linear 2 0.060108 0.000023 0.000012 47.75 0.000
Square 2 07000018 0.000018 0.000009 37.88 0.000
Interaction 1 0.000003 0.000003 0.000003 13.22 0.008
Residual Error 7 0.000002 0.000002 0.000000
Lack-of-Fit 3°.0.000002 ~ 0.000002  0.000001 * *
Pure Error 4 0.000000 0.000000 0.000000
Total 12:10.000131
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MINITAB 1@

Term

Constant

Dew Point
Cleaning Time

s
R-Sq = 98.45%

o

[ SO T S S o I SRS S i S|

Source
Regression
Linear
Square
Interaction
Residual Error
Lack-of-Fit
Pure Error
Total

=

= 0.000504339 PRESS
R-Sqg(pred)

QOO0 0000

Cleaning Time*Cleaning Time
Dew Peoint*Cleaning Time

1.
0.
-0.
0.
=L

Coef
63380
03207
02028
00006
00018

= 0.0000117384
91.07%

Seq S5

~000129
.000108
.000018
.000003
.000002
.000002
.000000
.000131

0000000

Analysis of Variance for Defective

Ady, SS

.000129
.000023
.000018
.000003
.000002
.000002
.000000

The analysis was done using uncoded units.

Estimated Regression Cecefficients for Defective

SE Coef
0.214489
0.008324
0.002528
0.000008
0.000050

R-Sqg(adj)

Adj MS
000032
.000011
.000018
.000003
.000000
.000001
.000000

(== T B B B o B e B0 20

= 9%

12%:.
44.
76
T,

T
V61T
3.852

-8.024
8.395
-3.541

00000

68%

22
80
48
54

Response Surface Regression: Defective versus Dew Point, Cleaning Time |

P

.000
.005
.000
.000
.008

o o oo

P
.000
.000
.000
.008

o

- 0.00018(Dew Point* Cleaning Time) + 0.00006(Cleaning Time)’

Ad UV AR (PIT+US) = 1.6338 + 0.03207(Dew Point) — 0.02028(Cleaning Time)

(6.2)
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Stepwise Regression: Defective versus Dew Point, Cleaning Time,
Dew Point*Cleaning Time, Dew Point*2, Cleaning Time*2

Alpha-to-Enter: 0.05 Alpha-to-Remove: 0.1

Response 1s Defective on 5 predictors, with N = 13

Step 1 2 3 4
Constant 0.1260 0.1078 1.8401 1,6338
Cleaning Time -0.00052 -0.00052 -0.02153 -0.02128
T-Value -2.78 -4.84 -5.69 -8.02
P-Value 0.018 0.001 0.000 0.000
Dew Point 0.00260 0.00260 0.03207
T-Value 4.84 9.66 3,85
P-Value 0.001 0.000 0.005
Cleaning Time"2 0.00006 0.00006
T-Value 5.56 8.40
P-Value 0.000 0.000
Dew Point*Cleaning Time -0.00013
T-Value -3.54
P-Value 0.003
S 0.00265 0.00152 0.000762 0.00050¢
R-Sqg 41.20 82.39 96.03 98.4°~
R-Sq(adj) 35.85 78.87 94.70 97.6¢
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Surface Plot of Defective vs Geaning Time, Dew Point:
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