DOE3 Augmented Design with pattern final 5 - Fit Least Squares

Least Squares Fit

Effect Summary

Source

He/C4F8(5,30)

Total flow*He/C4F8
Total flow(100,500)
Platen power(200,300)
Coil power(2500,4000)
Total flow*C4F8/H2
He/C4F8*He/C4F8

Coil power*Platen power

Coil power*Coil power
Platen power*He/C4F8
Platen power*C4F8/H2

Platen power*Platen power

C4F8/H2*CAF8/H2
C4F8/H2(1,3)

LogWorth

4,589
4,256
3,533
3,445
3,014
2,253
2,232
2,115
2,009
1,971
1,950

1,748 |

1,374

SRR

0,952

L

Response Etch rate Sio2 in low aspect ratio

Actual by Predicted Plot

Etch rate Sio2 in low aspect ratio

Actual

350

300

250

m

200

150 /

150

Etch rate Sio2 in low aspect ratio Predicted
RMSE=30,2 RSq=0,86 PValue=0,0232

200

250

300

350

PValue
0,00003
0,00006
0,00029 ~
0,00036
0,00097
0,00559
0,00586
0,00768
0,00978
0,01069
0,01123
0,01786
0,04223
0,11170 ~
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Least Squares Fit
Response Etch rate Sio2 in low aspect ratio

Residual by Predicted Plot

Etch rate Sio2 in low
aspect ratio Residual
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Etch rate Sio2 in low aspect ratio Predicted

Studentized Residuals
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Row Number

Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
green.



DOE3 Augmented Design with pattern final 5 - Fit Least Squares Page 3 of 30

Least Squares Fit
Response Selectivity

Actual by Predicted Plot
4,5
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Selectivity Actual
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1,5 2 2,5 3 3,5 4 4,5
Selectivity Predicted RMSE=0,3475 RSq=0,89
PValue=0,0087

Residual by Predicted Plot
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Least Squares Fit
Response Selectivity

Studentized Residuals

T 4

o

§ 2

[a'd

8 0 () —
N

S -2

E

5 -4

0 5 10 15 20 25

Row Number

Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
green.

Response SiO2 profile angle LAR
Actual by Predicted Plot

95 /

90 r

85 /

80

75

70

SiO2 profile angle LAR Actual

65
65 70 75 80 85 90 95
SiO2 profile angle LAR Predicted RMSE=2,362

RSq=0,95 PValue=0,0002
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Least Squares Fit
Response SiO2 profile angle LAR
Residual by Predicted Plot
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SiO2 profile angle LAR Predicted

Studentized Residuals
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Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in

green.
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Least Squares Fit
Response SiO2 profile angle 1:1
Actual by Predicted Plot
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SiO2 profile angle 1:1 Actual

50
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SiO2 profile angle 1:1 Predicted RMSE=5,3211

RSq=0,89 PValue=0,0098
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Least Squares Fit
Response SiO2 profile angle 1:1

Studentized Residuals
7,5
50
2,5
0,0 ——o— —

-2,5

-5,0

-7,5

0 5 10 15 20 25
Row Number

Studentized Residual

Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
green.

Response ER 1:05/ER 4:1
Actual by Predicted Plot

08 /o
0,6 /

04
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ER 1:05/ER 4:1 Actual

0 0,2 0,4 0,6 0,8 1
ER 1:05/ER 4:1 Predicted RMSE=0,1283 RSq=0,91
PValue=0,0045
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Least Squares Fit
Response ER 1:05/ER 4:1
Residual by Predicted Plot

ER 1:05/ER 4:1
Residual

Studentized Residuals

Studentized Residual
o

Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in

green.
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Least Squares Fit

Response CD top
Actual by Predicted Plot
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CD top Predicted RMSE=3,3093 RSq=0,97
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Residual by Predicted Plot
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Least Squares Fit
Response CD top

Studentized Residuals
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Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
green.

Response CD Bottom
Actual by Predicted Plot
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CD Bottom Predicted RMSE=13,726 RSq=0,96
PValue=0,0002
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Least Squares Fit
Response CD Bottom

Residual by Predicted Plot
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Studentized Residuals
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Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
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Least Squares Fit

Response CD difference

Actual by Predicted Plot

CD difference Actual
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Least Squares Fit
Response CD difference

Studentized Residuals
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Externally studentized residuals with 95% simultaneous limits (Bonferroni) in red, individual limits in
green.
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Least Squares Fit

Prediction Profiler

L 0,8-
o 0,743825 0,6-
@ [0,53391, 04-
hx 0,2
— 0,95374] 23
L -
40
30-
5 -1,71697 20-
5 [-7,1327, 10
“ 3,69872] 0] =
-10- =~
§ 193454
9 [-24,397,
8 205279]
3 | = ) ;
C H H B H
5 0,217569 55| s | - N | =R
£ [-20,729, -50 - | : §
© -75- ol ; i
a 21,1636] 1004 A | |
-125 - H ' :
1— 1 1 1 1 1
E? -= =~ - B SR ) ?------—-'—\
£ 0,75~ ! Cm— :
o)
S 0,88149 0,5 : v :
2 0,25~ . A H :
D 1 1 1 1
0_ 1 1 1 1
| | | || | | | | | L L | I R L] | | | | | | | | | L | | | |
O O O OO O O O O 0o O O O OMN O N O N Or— N NN 1N MO N N N v
©O © O OO dAFOVLOVDOO © © © O = —xAm - ~ N S~
) =) N oSN N AN AN AN Mm— N m < w1 S S
qV] ™ m <
293
3235 Platen 100 27,25 2,5

Coil power

ke,
o]
=
0]
@

Total flow He/C4F8 C4F8/H2 Desirability



DOE3 Augmented Design with pattern final 5 - Fit Least Squares

Least Squares Fit
Contour Profiler

Factor Current X

Coil power ~ CXy————>  2765,2439
Platen power C————X) 29542683
Total flow ~ C—r——> 31585366
He/C4F8 ———> 18567073
CAF8/H2 —{———— 1,5304878

Response
=== Etch rate Sio2 in low aspect ratio < ‘C’i >
- LA
Selectivity < =4 D>

=== SiO2 profile angle LAR ﬂ

=== SiO2 profile angle 1:1

= ER 1:05/ER 4:1 ===}

== CD top #w:
CD Bottom H—=—=——

=== CD difference @ﬂp

Contour
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80

70

04
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75

-50

Current Y
255,51799

2,546532
90,350436
89,993613
0,8226619
-3,030728
-3,906057
0,8753296

Lo Limit

Hi Limit

92
92
1.2
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Least Squares Fit

Contour Profiler
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Platen power
Coil power

200

T T T 1 T T T 1
3250 3500 3750 4000 200 225 250 275 300

Coil power Platen power

T T T
2500 2750 3000



DOE3 Augmented Design with pattern final 5 - Fit Least Squares Page 17 of 30

Coil power
w
N
Ul
o
Coil power

Etch rate Sio2 in
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Total flow He/C4F8
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Coil power

C4F8/H2
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Least Squares Fit

Contour Profiler
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Etch rate Sio2 i |

Platen power
Platen power

T
5 10 15 20 25 30 1 1,5 2 2,5 3

He/C4F8 C4F8/H2



DOE3 Augmented Design with pattern final 5 - Fit Least Squares Page 21 of 30
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Least Squares Fit

Contour Profiler
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Etch rate Sio2 in I¢

Total flow
He/C4F8
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He/C4F8
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Least Squares Fit

Contour Profiler
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Least Squares Fit

Contour Profiler
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