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4771433521 : MAJOR INDUSTRY ENGINEERING

KEY WORD : FLEXIBLE PRINTED CIRCUIT / DESIGN OF EXPERIMENT / CURING

PROCESS / PRODUCTION IMPROVEMENT
PHORNRAT CHATUPORNPANYA : A STUDY ON CURING PROCESS FOR THE
PRODUCTION IMPREOVEMENT OF FLEXIBLE PRINTED CIRCUIT BOARD
MANUFACTURING. THESIS ADVISOR. : PROF.SIRICHAN THONMGPRASERT,
Ph.D., 188 pp.

The objective of this research is to improve the production capacity by studying curing
process which is he bottle neck of the productioﬁ process. The statistical methodology is used in
identifying the influence factors affiected this process. The product properties after improvement
must be within the required spOecifications in term of : Ysdimension stability changing, peel
strength, solder heat resistance. cross section and electricity resistance. The production
performance indicator is measured by the number of the production quatity in lot unit which is
currently current process has 2,240 lots per month.

The study has been proceeded according to five-phase improvement models of statistical
methodology: define phase, measuring phase, analyzing phase, improving phase and controlling
phase respectively. Two experiments are carried out during the improving phase. First
experiment is the study of - curing structure changing at = Curing process by using Design of
Experiment (DOE). And second experiment is the study one time curing from two time curing.
The result of process both study can be used for production improvement in Curing process but
the dimension of the master film of product has to be changed in order to meet the product
specifications . Afler master film ccompensating , implementation must be ensure of the
conformance with control process by statistical process control. Afler the improvement, the
production capacity is 3,830 lots per month which is about 70% increase in production and the

waiting time of work in process is reduced, also.
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ltem 0 Polypropylene | Polyethylene
Copolymer

Thickness : um. 50+/-5 35+/-5 100+/-10
Tensile strength (MD) kg /mm* | >2 >? >)
Tensile strength (TD) kg/mm* | >2 Y, >)

% Elongation ( MD ) > 150 >200 >200

% Elongation (TD ) >300 >200 >200
Melting point (°C) 225+-5 164 4/-3 107+4/-10

|tem Craft Paper
Thickness (um ) 300 (+-20)
Weight ( g/M?) 180 (+/-20)
Moisture absorption (%) <9
Tensile ;MD (kgffcm) 7 (+-3)
Tensile ;7D (kgflcm) 12 (+/-5)
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4117) wadwslunisdnm
n) in3es 3-Dimension no.1

a 4
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a1319n 4.1l a1519 ANOVA weanisdnm GR & R asanmisdaainisnlasuulasnnuenaes

w9 NREenseq 3-Dimension no.l

Two- WAy ANOVA Table Wth Interaction

Sour ce
sheet no.
oper at or
sheet no.
Repeatability
Tot a

* oper at or

DF SS
9 0.0050215
3 0.0000024

27 0.0000544

40 0. 0000455

79 0.0051239

M5
0. 0005579
0. 0000008
0. 0000020
0. 0000011

F P
276.731 0. 000
0.403 0. 752
1.772 0.049

WansUssmunNuauLls

4 - ’ 44 4
a1319n 4.2 wamsdsziiuanuiunalsveamsdaainmslasunlainnuenves

w9 NREenseq 3-Dimension no.1

Nurrber

Gage R&R

Sour ce

Total Gage R&R

Repeat abi l'ity

Reproduci bility
oper at or

oper at or*sheet no.

Part - To- Par t
Total Variation

Sour ce

Total Gage R&R

Repeatability

Reproduci bility
oper at or

oper at or*sheet no.

Part - To- Part
Total Variation

of Distinct

[eNelololoNoNe]

Cat egori es

o%Contri bution

Var Conp  (of Var Conp)
0000016 2.22
..0000011 1. 60
. 0000004 0. 62
. 0000000 0.00
. 0000004 0. 62
..0000695 97. 78
. 0000711 100. 00

Study Var
St dDev ( SD) (6 * SD)
0. 0012557 0. 0075344
0. 0010665 0. 0063992
0. 0006628 0. 0039770
0. 0000000 0. 0000000
0. 0006628 0. 0039770
0. 0083361 0. 0500168
0. 0084302 0. 0505811

=9

%5t udy Var
(9BV)

14.90
12. 65
7.86
0. 00
7.86
98. 88
100. 00
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Gage R&R (ANOVA) for %0MD changing of no.1

0.000 LCL=0

Reported by :
Gage name: Tolerance:
Date of study : Misc:
Components of Variation % MD changing of no.1 by sheet no.
100 [ % contribution -0.02
9% Study Var
E 0.03
° 50 i
O
8
0.041
04 T T T T T T N T T
Gage R&R Repeat Reprod Part-to-Part 1 2 3 4 5 6 7 8 9 10
sheet no.
R Chart by operator
1 5 3 4 %MD changing of no.1 by operator
T T T L
9 0.004 | I I UCL=0.004493 -0.02 %) é 8
: | | o
& -0.031 & Ty )
g oomie _pem (99 S0 | g : g g g
[=%
E 1 1~ R=0.001375 _0_044 8
8 8 <}
- 2 3 4

operator

Xbar Chart by operator

operator * sheet no. Interaction

YCL=-0.02775
X=-0.03034
LCL=-0.03292

Average

Sample Mean

L 7 - 5 6 7 8 9 10
sheet no.

{ a va Y a J
5UN 41 LLNL!ﬂlIﬂ'IiG]i'Ji]ﬁ@ﬂﬂmﬁﬂﬂ@ﬂl@ﬂ%@yjﬁﬂ"lﬂizﬂﬂﬂ"l'i’JWlJE’NW"Ii"IﬂJL@]E’)i

u u

[ H L] a rd 4 M M
voamslasulainiuenvesurIs s NugenI 09 3-DIMENsion no.1

A o 4 . .
Ansiznazaglnansanyweunses 3-Dimension no.l
4 - 42 A o
g 4.1 arnuwugil R szuumsdatinnuamnsanenanuuanais iesnniinisnszae
9 ' 1 Q) = 9 A Y s I Ao ' 9
Yotoyavs e iiluszilisuiazdoyai lMianuaiauemznglamduegnisTudu
AV
vinuaughl Xbar fanudunlsanauguesszuumsiaian
Y A = Y ] a £ a = A A
tesunillofeuiuaiudumlsnnauguesssuuniswan 9numugi X bar iaunden
= A v Yy
UMINTENGNINANINFUAIVAY
9
vinalenSwas sz minnudauazFuaunyn Tl
MIAANUBIIIAUTA
11nans1ei 4.2 a1 Number of Distinct Categories fiaumariu 9
E v 1 o Y Y 3 A ' Y '
Fafimmnna 5 ugashszuumsiasunsonendeyalaily 9 dsznniivanaiesiu uaasn

v A

9 Y] 9 1 Y] F2
Yoyainlann szuumsialdlscunasnuiunlsvesnsguauns 1@
NN MTUT LN UAINNMUAULTVDINITIAAING
nlasuulasnnuenve s iuiana1sen 4.2 wuna %Contribution wes Total GR

[l Y
& R fawmiu 2.22% safesnin 10% uaasnszuumsiaiiianuaunsolumsmenai
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uanavesiiala  dildannsosensuluanuamnsavesnszuiumsianiinmumiug
= d' o = ng 1

ieanensziimsane luduaeuse'll

iennsanmsiasziaulslsimu(ANOVA)dwaly
] £4 ] 1

a1319i 4.1 wodh emswavesduania(Sheet) Trfedeny iitosaniisn P-Value Ae 0.000 .
awieand1 .05 uadnswavesmiinauia(Operator) lufiveddyaonnudunlsvesdoyalu
szuumsia iife-oniisn P-Value wiiu 0.752 dannnd1 0.05 nazdniwaswveaminau

S o

Y
JarazFuanaiisddaruswnie P-Value fosnq10.05 ae 0.049

9

w) indes 3-Dimension no.2

a 4
- gan15 AN 1IZHANNNLlTs U

13191 4.3 a1519 ANOVA vsenisdam GR & R asamisdaainisnlasuulasanuenaues

I INREenTeq 3-Dimension no.2

Two- WAy ANOVA Table Wth Interaction

Sour ce DF SS VB F P
sheet no 9 0.0053387 0.0005932 154.298 0.000
oper at or 3 0.0000024 0.0000008 0.212 0.887
sheet no * operator 27 0.0001038 0.0000038 3.576 0.000
Repeatability 40 0.0000430 0.0000011

Tot al 79 0.0054880

- wamsUssuaNuAuLls
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= a o o A
ATTNN 4 4 wamsdsziiuanuiunlsvesmsianimsilasundasnnuennves

HAUI9 T LA 281AT 9 3-DIMENSION no. 2

Gage R&R
%Cont ri bution
Sour ce Var Conp (of Var Conp)
Total Gage R&R 0. 0000025 3.23
Repeatability 0. 0000011 1.41
Reproduci bility 0. 0000014 1.82
oper at or 0. 0000000 0.00
operat or*sheet no 0.0000014 1.82
Part - To- Part 0. 0000737 96. 77
Total Variation 0. 0000761 100. 00
Study Var %t udy Var
Sour ce St dDev ( SD) (6 * SD (9BV)
Total Gage R&R 0.0015684 0.0094101 17.98
Repeatability 0. 0010368 0. 0062209 11. 88
Reproduci bility 0. 0011767 0.0070605 13. 49
oper at or 0. 0000000 0.0000000 0.00
oper at or*sheet no 0. 0011767 0.0070605 13. 49
Part - To- Part 0. 0085830 0.0514981 98. 37
Total Variation 0. 0087251 0.0523507 100. 00
Nunber of Distinct Categories =7

Gage R&R (ANOVA) for %MD changing no.2

Reported by :
Gage name: Tolerance:
Date of study : Misc:
Components of Variation %MD changing by sheetno

1001 -0.021

-0.034
501

Percent

-0.044

oA
Gage R&R Repeat Reprod Part-to-Part

sheet no

R Chart by operator

1 %MD changing by operator

o 0004 ' i UCL=0.004247 -0.021 g g g
2 B
& A | -0.034
2 0.0021
E 8 R J. —L_ | R=0.0013 -0.04 g
& (-]
12}

0.000 1 LCL=0 N N N .

uperator
Xbar Chart by operator

1 2 3 4 operator * sheet no Interaction

-0.02 [ [ [ 0,024 operator
n o
HCL— 0.02778 L X
0.031 0.03022 -0.031 %W \ / 3
X
]
1 2 3 8 9 10

Sample Mean
Average

-0.044

e {20 55567
-0.044
| | |

{ a va Y a J
5UN 42 LLNLlffl“lIﬂ”li@]i?]i]ﬁ’f)‘ﬂﬂmﬁlm@]sll@\isﬁj@y‘ai]”lﬂizﬂﬂﬂ”li’JWUi’NW”Ii”I?JL@]@ﬁJ@Q
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a ' N . .
Ansziuazaglnanisanyweuniesie  3-Dimension no.2
d - . o Y
1ngii 4.2 vinuwugil R szuumsdalinnuainsotenanuuanaie iesainiinisnizag
[ [~ o' " A v [
youdoyaod1e luiluszifisunazdoyaii Idianuaiuane  mszanglmidoegnieludu
AN
vinuaugh XDar fanudunlsanauguesszuumsiaiia
9 A = o ] a £ a = A A
Hesmnillosuiuauiuulsanaunguesssuunmsnaa Fanuwugil X bar inunden
= ~ v Yy
IimsnszaeNuInnInduaIugw
9
vnnansnas wsznhaminaianaz suaumnn il
MIdANUBIIIAUTA
v1nansei 4.4 a1 Number of Distinct Categories fiawsiiiu 7
& A v v Y] Y Y 3 A ' Y '
Fafamnnd 5 uaasnszuumaiamansasendoya lailu 7 Uszianfiuananaiu uaasi

v A

9 [ Y 1 o 9

Yoyain lannszuumsialdlszanmaamdulsvesnszuiums 1a

N 1NNIT TN UAIN VAL TYDINITIAAING
nlasuulasnnuenue R nuiana1sen 4.4 wuai %Contribution ves Total GR

[l Y

& R siaunnu 3.23% &aiteanii 10% uaaehszuumsiatidanuaunsolumsenaim
uanaguedniala i liansosensuluanueNg 0o NI L UIUMTIANTANULN UG
~ A ° = E '
MeanaNaziinsans ludunouse 1

wennsanmsiniziaulslsm(ANOVA)  dwwalu

' Y ¥

asei 4.3 nud SnSwavesuauia(Sheet) ied ey 1iiesnniiar P-Value Ao 0.000
galiadoondn 0.05 nddnsnwavesminnuia(Operator)  hilhiednaseniuiulsues
Yoyaluszuumsia iflesnindar P-Value wiiy 0.887 dwunnni1 0.05 uazdninasuves

A o

Y
winamauazsuanraiieddasuiumsie P-Value ssenit 0.05 as 0.000

9

4127 msdmnzdanudiniusseniesinnuen(MD)vesruirssiuiszning
i3 3-Dimension-no.L uas no.2

4.1.2.1) wisiiwesnnnsan

S w

A T a ] a 9 A
19 ﬂ"lﬂ"lilﬂafJ‘LlLL']JﬁQﬂ'J"IlIfJ"I"Jlei’NLLNH?Q%?WNWVIZ]@]]I@%"Iﬂ PN

= %

3-Dimension n0.1 taz N0.2 ivannIedlnliamanEALRNIZUDUAT AL NALANTT 19

4' [ d' 1 [ 4' Y A [ T W d' 9 d' [ ng d' = [ [
ATDIIANUANANNU LWE’J@]E’Nﬂ”IifJ‘LlfJ‘Llﬂ”ITJ@WI"l,ﬂi]”IﬂLﬂii’NTJﬂVNﬁ’fNLﬂii’]\illﬂ"lm"lﬂu a1y

Y 1] . . 1)
wazazadnlumsiansane 11 msrzmsos 3-Dimension n0.1 Wlumsosndnlumsleiaueg
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a Aa o (] 4 . . Id 4 o
nIzUIUMIHaAvoInnuAUn lunFEM aawaiea 3-DIMension n0.2 vz 1iluaiosdrseslu

nsinIee 3-Dimension no.1 liansoda lanuauaiudeanis

4122) swouminawildlumsdou GR &R

swauminamluuaaznemsiUfia 1 aude 1 nFesiioda 59

> 5 @ U = v y A A o &

winaw 2 au wezuwinoui lddumsinevsuuez lususeslumsidniesiiodads
@ o 9 Y W ' ' v A o v y A A o

wiinay TumsnaasssuiludedldminnuaauameiadediedielagldinTeaiieinveauy
] ] 9 '

ilesnnlszaunsaliazanud g msznsewisdeiidsmsianazmshauiuandig

[

N

4.1.2.3) Sandadiedranldlumsdng

'
a o T

Aednee1ein 1% fe mannmm EPP-368 Farunszurumsun(Curing

£4
% T

9 9
Process) siswausisan 20 deee Taedoumnomy lidmndwesdodialunsazuruds
138420
[ o [ Qy A S Vv A F) o v a
WA ININITIasunuIziuina e ldiasinmaaeua unde
H a o o A o v ! Z J o
Foyauvvg(Pair-t Test ) nazidnsdnnudwaudsiedisildlunsnaasnssil azdmom
aneilsridn Power and Sample Size wesTalsunsu MiniTah vagdmuaaiaig 4 fe
- szautiednny (@) o 0.05
v [~ @ a 1w A
anuziulunssensuannagiu (b) vy 0.10 3o
Power of Test wivriv 0.90
- manwuuanaia (Differences) wirdu 0.0342007 %. ifesann
Y Yoo Y = a a o
ABIN1IRITEARINI NI QasauuAgIUnan

- emdoanninas g msu-0,0342007 %
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Process Capability of %6MD
(using 95.0% confidence)

Process Data

LSL -0.0255
Target 0

usL 0.0255
Sample Mean  -0.0282666
Sample N 476

StDev (Within)  0.0280304
StDev (Overall) 0.0342007

LSLTargetUSL
T T T

-]

— \/\/ithin
= == QOverall

Potential (Within) C apability

Cp
Lower CL
Upper CL
CPL
CPU
Cpk
Lower CL
Upper CL
CCpk

-0.03

-0.03

0.30
0.28
0.32

0.64

*

*

0.30

-0.16

AL
-0.12 -0.08

Observed Performance
PPM < LSL 600840.34
PPM > USL 75630.25
PPM Total 676470.59

Exp. Within Performance
PPM < LSL 539311.68
PPM > USL  27545.90
PPM Total  566857.58

Exp. Overall Performance

PPM < LSL 532236.44
PPM > USL 57964.92
PPM Total 590201.37

T | s e
-0.04 0.00 0.04 0.08

Overall Capability

Pp
Lower CL
Upper CL
PPL

PPU

Ppk
Lower CL
Upper CL
Cpm
Lower CL

-0.03

-0.03

0.25
0.23
0.26

0.52

*

*
0.19
0.18

d' 1 d' 1
sUN 43 ANUAWTDVRINTZUIUMIAMMIIasutdasnnueIvesnszuIuNs Uy

U

- ¢ ldasdregnanlaslumsnaasaunminy 13 ded0619 Falunsnaaon

1 9 ]
aundAguaz1y 20 4 Fudisawenunisdeui (11na15197 4.9)

[ [

a

M3 4D wamsfiuimvai UTIAIe A UNINATOUAUUATIUUDINITNATDL

araansasunlainuenIve WHLIT NN

Power and Sample Size

1-Sample t Test

Testing mean = null.(versus not =
Cal cul ati ng power for nmean = null

nul )
+ difference

Al pha = 0.05  Assuned standard devi ation = 0.0342007
Sanpl e Tar get
Di fference Size Power Act ual " Power
0. 0342007 13 0.9 0.910708

A1

9 9 v 9
4124) $wauaselumsiadruesdsiediaunaziu

NUNIUURALAUILTRINITIAFINIDE1ITIUIY

1

ASINONLIA
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- Twifnomaud 1(msTalasldiages 3-Dimension no.l)

9 o [ [ [ d' Y A Y
Apaihmsgualedai lamsen 13

- hmstudfineaasluaisinisneass (maruan )

v v Y
- wifnauaun 1 azdadedediaauasy 20 Fu

- wifnnuauii2 (fimsialaoldinges 3-Dimension n0.2) +

' b4 ' ' '
msguasdteseliuuag indsdresnsaunszinsy 20 dsdedns (wuRertuiuminau

aui 1)

- himstudineamsieasluaisinsneass (nanuan v)

S o

- MAdOUANNATINIAZANNLTITAYNADA

)

4.126) wadnslunisnsnnuduiusszniunesiledn

- nagouanuily Normality vesdeyai ldannisnaass

a 9 I~
TUUATTIUNADINITNATOUAD

Hy @ deyafimsuanuasnuualn@(Norma Distribution)

. Y = A A 9 a
Hy  deyalimsuwonueauvudui bilsuuuilnd

Normal Probability Plot of no.1

99

60

Percent
u
2

104 4.4 upun

u

u

YoauHL9 s INiveuaTea 3-Dimension no.1

Mean
StDev

N

AD
P-Value

-0.03858
0.01876
20

0.431
0.277

7 Normality Probability Plot veasmsifaeunlasanmen



99

Normal Probability Plot of no.2

Percent

Mean -0.03447
StDev 0.02628
N 20
AD 0.584
P-Value 0.113

1
-0.100

u

T T T T
-0.025 0.000 0.025 0.050

no.2

-0.075 -0.050

U

3107 4.5 uwug? Normality Probability Plotvessmsfaeunlasanuen

YoUH I TN veans ee 3-Dimension no.2

- padeuanuulslsivvssammsnlasunlainnuenives

1 Y
HAUTNURIEHIAT 09l IRl ad e

a A Y A
AUUATIUNADNNATDUAD

\ 2
Hy o s

H, ;

a S 3-Dimension no.1

2
3-Dimension no.1 S 3-Dimension no.2

2
S 3-Dimension no.2

1

3199 46 mamsnageuanuulsdsiuvesarianldnnaies 3-Dimension no.1 wag n0.2

Test for

%D changi ng versus Machi ne

95% Bonf err oni

Machi ne
1
2

F- Test (normnal
Test statistic

Levene' s Test
Test statistic

Equal

Var i ances:

confidence intervals for standard devi ations

N Lower St Dev Upper

20 0. 0137429 0. 0187583 0. 0290621
20 0. 0192565 0. 0262841 0. 0407219
di stri bution)
= 0.51, p-val ue = 0. 150

(any continuous distribution)
0. 64, p-val ue 0.427




Test for Equal Variances

Machine

F-Test

Test Statistic 0.51
P-Value 0.150

Levene's Test

Test Statistic 0.64
P-Value 0.427

2 t 4

T T T
0.015 0.020 0.025

T
0.030

T
0.035

95% Bonferroni Confidence Intervals for StDevs

T
0.040

| —
R

Machine

= T
-0.050 -0.025
%MD changing

T
-0.075

0.000

T
0.025

T
0.050

12

51 4.6 uruniinaaswamsnaaeuaIulslsmamaseaia 3-Dimension nol uaz n0.2

u U

- NIneasuARAsveIANMIasumlasnnuenved

1 9
HAUTNURIEHAIAT 09l IR I a0

a ~ Y A
AUUATTIUNADINITNATDY AD

Hy : rﬁD
H iy

a .

= 0
1 0

3190 47 mamsnageuaunaevesriiia lgvinnsoa 3-Dimension no.1 uaz n0.2

Pai red T-Test and Cl: no. 1,

Paired T for no.1 - no.2

N Mean St Dev
no. 1 20 -0.038580 0.018758
no. 2 20 -0.034470 0.026284

Difference 20 -0.004110 0.019135

95% Cl for mean difference:
T-Test of mean difference = 0 (vs not
T-Value = -0.96 P-Value = 0.349

no. 2

SE Mean

0.004194
0. 005877
0.004279

(-0.013065, 0.004845)

= 0):
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finsanvngli 44 wag 45 ‘W‘u:i”usffagaﬂ'ﬁ’ﬂﬁém"lﬁ’mﬂm?mi’ﬂﬁqﬁmm?mﬁﬂmmmm
wuwtln@(Normality Distribution)@auaansesiu 95% anmavinmsiszuananinTilsunsy
a1 P-Value finnna 0.05
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Changing) wewsuisesfiwilunszuaumsdun  wasnszuaumstn (Curing  Process)

[

= o C gl ) | Y 1A a v A v o A ]
i]quﬂi%ﬂﬁuﬂWiUiiﬁ;ﬂmWIﬂ@uuWﬁﬂN@UQﬂﬂ"l’J'lllﬂ”liL‘]JaEJL!LL‘]J@Q"I,‘]JE’)?JNNL!fJfT”IﬂiU‘Viii’J"lll

9

S o % =

IivdAy tazinmalasulaanmla
422 auudgu
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Tl ( Surface Treatment Process) waznlSouriioudoyaiandinszuaumstuiunszuiums

asvaeuiuaaihe (Final Process)

424 mseIeuninaaod

]
A o

- dutlsewiiimsfneide ansnlasunlasnuenn(%MD Change) ves
UAUTALIVAIINATUATEUIUMSLY Taeiiarsanaundotazanulslsiuvestoyad
a &
ey

- SwudsiedsnlFlunisnaassae 20 wiu Tasiasianueves
w9 - lunaazuru urivag 2 99

Tumswarsandoyan Idez 19Tdsunsu - Minitah — snelunisnaaendoya
o & Y o v A
suiludossmuaaia o Ao

(1) szdutedn (@) wiriu 0.05

2) enudngdulumsvensuaunigiu (b) widu 0.1 wse Power
of Testwiiu 0.90

(3)  amnwuuanga ( Differences) mirdu 0.0341827 %

(4)  avilesuumasgw v 0.0341827 %

(5)  Swaudsiednildlumsnaaeuanuivediiy Ao

N=N=13 & dretne Snnamaseuanngiulunisineazld 20 ¢ Taieaely nnmeaey

a5 48 wamssinaruad Ui Nd M UM INAdoUANNATILYBINITNAT DU

v a v a 4
MM sasunasnue IV LRI NUN

Power and Sanple Size

1-Sanpl e t Test

Testing mean = null (versus not = null)
Cal cul ati ng power for mean = null + difference
Al pha = 0.05 Assuned standard devi ati on = 0.0342007

Sanpl e Tar get
Di fference Si ze Power Act ual Power
0. 0342007 13 0.9 0.910708
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Hy ¢ deyafimsusnusssuuilng (Norma Distribution)

. Y a2 A A PRI a
H, o degaimsusnuvaunaunlilsunlng

- nszuaumsiy 910ms 19 Tsunsy MINITAB saelunsdmnusn
anudosuumnasgiu vty 0.033609 naznsnszarevesdoyai ldilumnnlnfediad
wednynelanaudesiu 95% daiiar P-Value wiiu 0534 a4 Anderson-Daring 1unis

nagouawanslugiln 4.8



After Curing Process

N

|
T T T T
0.04 0.08 0.12 0.16
®
95% Confidence Intervals
Mean = L !

Median- — > al

T T == T T T T
0.060 0.065 0.070 0.075 0.080 0.085 0.090

Anderson-Darling Normality Test
A-Squared 0.31
P-Value 0.534
Mean 0.076325
StDev 0.033609
Variance 0.001130
Skew ness 0.546693
Kurtosis 0.437390
N 40
Minimum 0.012000
1st Quartile  0.052250
Median 0.071500
3rd Quartile  0.094000
Maximum 0.168000

95% C onfidence Interval for Mean
0.065576 0.087074

95% C onfidence Interval for Median
0.062000 0.089768

95% Confidence Interval for StDev
0.027531 0.043155

511 4.8 uansga launinue NI s uIuNT LN

wasgriny 0.023954 uaziinisnse

meldanniseiiu 95% waze P-Valug vosnisnaaen Anderson-Daring fisuviiiu 0.084%s

uaasnagiln 4.9

u

A a g o VoA
i ﬂi%ﬂ?uﬂ?ilﬂﬁ@ﬂﬂ?ﬂ?ﬂqw%l"l AMNITANUIVNUIAUVGUDU

u

(Curing Process)

9 = Id a A o
evosveuaNanyuslunuuUnfedalily

After Surface Treatment Process

Anderson-Darling Normality Test

A-Squared 0.65
P-Value 0.084
| —

Mean 0.062425

StDev 0.023954

Variance 0.000574

Skew ness 0.00556

Kurtosis -1.22908

/ N 40

\ Minimum 0.024000

N 1st Quartile  0.044000

Median 0.062000

T T T T T 3rd Quartile 0.085750

0.02 0.04 0.06 0.08 0.10 Maximum 0.099000
95% Confidence Interval for Mean

—| |— 0.054764 0.070086
95% C onfidence Interval for Median

0.047411 0.072589
95% Confidence Interval for StDev

95% Confidence Intervals 0.019622 0.030758

Mean t L4 i
Median{ | - !
T T T T T T
0.050 0.055 0.060 0.065 0.070 0.075

511 4.9 uaasdalaunsvvesnszuiumanasuniale v

u

(Surface Treatment Process)
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despuanasgrindy 0.03479 wazlinsnszoevesdoyalianvaziunouinasdisd]

wednyneldanuieiu 95% wazar P-Value fiawimiu 0.079 dwaasdsgu 4.10

After Final Process

Anderson-Darling Normality Test

e

/’_\

N

A-Squared
P-Value

0.66
0.079

Mean
StDev
Variance
Skew ness
Kurtosis

N

0.80640
0.03479
0.00121

-0.652938
-0.262195

40

Minimum 0.72300
/ I 1st Q uartile 0.78300
’_./ T T | T T zrzdéa:artile gg;:gg
0.72 0.75 0.78 0.81 0.84 Maximum 0.85700
95% C onfidence Interval for Mean
0.79527 0.81753
95% C onfidence Interval for Median
0.79000 0.83000
95% Confidence Interval for StDev
95% Confidence Intervals 0.02850 0.04467
Mean| F — 4
Median+ — ® !
T T T T T
0.79 0.80 0.81 0.82 0.83
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Test for Equal Variances :

1
2

After Curing process
After Surface Treatnment process

95% Bonferroni confidence intervals for standard devi ati ons

Process N Lower St Dev Upper
1 40 0.0267831 0.0336089 0.0448205
2 40 0. 0190890 0.0239539 0.0319446

F-Test (nornal distribution)
Test statistic = 1.97, p-value = 0.037

Levene's Test (any continuous distribution)
Test statistic = 2.22, p-value = 0.140

Test for Equal Variances for 20MD changing(CUR&SUF)

F-Test
Test Statistic 1.97
14 t ® — P-Value 0.037

Levene's Test

Test Statistic 2.22
P-Value 0.140

Process

29 t ° !

T T T T T T
0.020 0.025 0.030 0.035 0.040 0.045
95% Bonferroni Confidence Intervals for StDevs

Process

2 — T

T T T T T T T T
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175
%MD changing(CUR&SUf)

517 4.11 ueraansan Box Plot vesmsnaaeuaufiveddauesannuuilsdsiums
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Test for Equal Variances :

2
3

After Surface Treatnment process
After Final process

95% Bonferroni confidence intervals for standard devi ati ons

Process N Lower St Dev Upper
2 40 0.0190890 0. 0239539 0.0319446
3 40 0.0277262 0.0347923 0.0463986

F-Test (normal distribution)
Test statistic = 0.47, p-value = 0.022

Levene's Test-(any: conti-nuous. di stribution)
Test statistic = 4.06, p-value = 0.047
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Test for Equal Variances for 26MD changing(SUF&FIN)

F-Test
Test Statistic 0.47
2 t °® i P-Value 0.022
Levene's Test

Test Statistic 4.06
P-Value 0.047

Process

39 t ° !

T T T T T T
0.020 0.025 0.030 0.035 0.040 0.045 0.050
95% Bonferroni Confidence Intervals for StDevs

Process

0.0 0.2 0.4 0.6 0.8
%MD changing(SUF&FIN)

51/ 4.12 naasns sl Box Plot vesmsnageuniwiifedinauesdnnumnlsilsiu
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Paired T-Test and CI: After CUR, After SUF

Paired T for After CUR - After SUF

N Mean St Dev SE Mean
After CUR 40 0.076325 0.033609 0.005314
After SUF 40 0.062425 0.023954 0.003787
Difference 40 0.013900 0.049537 0.007833

(-0.001943, 0.029743)
0 (vs not = 0):
084

95% Cl for nean difference:
T-Test of nean difference =
T-Value = 1.77 P-Value = 0.

MnnamsnaaeuauuAg iy a1 P-Valug mavu 0.084
£ = J a [] a d o ] A a 9
FarianeDaa Nl asun)an MU UL NNRKAINT L UIUMS LNIAZ TN URIAY

T lifinnuuanasiunszauiodng 0.05
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Paired T-Test and Cl: After SUF, After FIN

Paired T for After SUF - After FIN

N Mean St Dev SE Mean
After SUF1 40 0. 062425 0. 023954 0. 003787
After FINL 40 0. 806400 0.034792 0. 005501
Di fference 40 -0. 743975 0. 045870 0. 007253

95% CI for mean difference: (-0.758645, -0.729305)
T-Test of mean difference = 0 (vs not = 0):
T-Val ue = -102.58 P-Value = 0.000
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Process Capability of %6TD
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Process Data ‘ — \V/ithin
LSL -0.0103 ‘ == == Overall
LTJZrEEt 8_0103 } Potential (Within) C apability
Sample Mean  0.0300183 Cp 0.21
Sample N 476 } LowerCL 0.19
\

UpperCL  0.22

CPL 0.81
CPU -0.40
Cpk 0.40
Lower CL §
Upper CL §
CCpk 0.21
Overall Capability
Pp 0.15

lowerCL 0.14
UpperCL  0.16

-0.06 -0.03 0.00 0.03 0.06 0.09 0.12

PPM < LSL 42016.81 PPM < LSL 7566.33 PPM < LSL

PPM Total 867647.06 PPM Total  890155.99 PPM Total

Observed Performance Exp. Within Performance Exp. Overall Performance

42854.98

PPM > USL 825630.25 PPM > USL 882589.67 PPM > USL 799671.07

842526.05

PPL 0.57
PPU 0.28
Ppk 0.28
Lower CL *
Upper CL *
Ccpm 0.09

LowerCL 0.09
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Process Capability of %6MD
(using 95.0% confidence)
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Lst -0.0255 [ — = Overal
Target 0 | | - — -
usL 0.0255 | | Potential (Within) Capability
Sampl Cp 0.30
ple Mean  -0.0282666 I I
sample N 476 LlowerCL 0.28
StDev (Within)  0.0280304 | UpperCL  0.32
StDev (Overall) 0.0342007 | CPL -0.03
CPU 0.64
| Cpk -0.03
| Lower CL *
Upper CL *
CCpk 0.30
Overall Capability
Pp 0.25
LowerCL 0.23
o UpperCL  0.26
. J - - J PPL -0.03
-0.16 -0.12 -0.08 -0.04 0.00 0.04 0.08
PPU 0.52
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk -0.03
PPM < LSL 600840.34 PPM < LSL 539311.68 PPM < LSL 532236.44 Lower CL *
*
PPM > USL 75630.25 | [ PPM > USL 27545.90 PPM > USL 57964.92 Upper CL
PPM Total 676470.59 PPM Total 566857.58 PPM Total 590201.37 Cpm 0.19
LowerCL 0.18
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%

0, 0,
n | Blocks | sheet | SN D s Stzieéth S_Hoclei?r Sross | Resistance
change | change resistance

1 3 1 0

2 3 -1 0

3 3 0 -1

4 3 1 1

5 3 -1 -1

6 3 0 0

7 3 0 1

8 3 1 -1

9 3 -1 1

10 2 1 0

11 2 0 2l

12 2 -1 0

13 2 -1 -1

14 2 0 1

15 2 -1 '

16 2 1 -1

17 2 0 0

18 2 1 1

19 1 -1 -1

20 1 -1 1

21 1 -1 0

22 1 1 0

23 1 0 0

24 1 1 1

25 1 0 1

26 1 i -1

27 1 0 -1
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0, 0,
OFiggr Blocks | Sheet C.IE: ::]r;g M/E) T/E) Stfe?]eg; th S_Hoéifr s(é::?iso Sn Resistance
change | change resistance
1 3 1 0 -0.0372 | 0.0246 5.10 4.018 0.000 2.36
2 3 -1 0 -0.0419 | 0.0273 5.10 2.530 28.571 2.37
3 3 0 -1 -0.0401 | 0.0262 5.30 1.786 0.000 2.59
4 3 1 1 -0.0369 | 0.0255 5.49 3.125 0.000 2.14
5 3 -1 -1 -0.0418 | 0.0270 5.49 0.446 7.143 2.37
6 3 0 0 -0.0400 | 0.0270 5.49 0.298 0.000 2.69
7 3 0 1 -0.0390 | 0.0269 5.49 0.000 0.000 2.75
8 3 1 -1 -0.0363 | 0.0259 5.30 9.375 0.000 2.55
9 3 -1 i -0.0418 | 0.0271 5.69 6.399 64.286 2.37
10 2 1 0 -0.0376 | 0.0252 5.49 3.869 0.000 2.53
11 2 0 -1 -0.0394 | 0.0263 5.68 1.637 0.000 2.61
12 2 -1 0 -0.041 | 0.0280 5.64 3.423 42.857 2.12
13 2 -1 -1 -0.0403 | 0.0280 5.62 0.000 14.286 2.76
14 2 0 1 -0.0390 | 0.0268 5.68 0.000 0.000 2.33
15 2 -1 1 -0.0402 | 0.0273 5.72 5.804 50.000 2.51
16 2 1 -1 -0.0379 | 0.0252 5.21 9.226 0.000 2.56
17 2 0 0 -0.0395 | 0.0269 5.68 1.488 0.000 2.28
18 2 1 1 -0.0389 | 0.0262 5.13 1.786 0.000 2.11
19 1 -1 -1 -0.0416 | 0.0280 5.68 0.149 14.286 2.64
20 1 -1 1 -0.0402 | 0.0264 SR 8.780 85.714 2.49
21 1 -1 0 -0.0417 | 0.0271 5.72 2.381 50.000 2.79
22 1 1 0 -0.0384 | 0.0249 5.72 4.762 0.000 2.87
23 1 0 0 -0.0391 | 0.0268 5.64 0.744 0.000 2.15
24 1 1 1 -0.0377 | 0.0256 5.70 3.423 0.000 2.48
25 1 0 1 -0.0399 | 0.0267 NG 0.149 0.000 2.47
26 1 1 -1 -0.0370 | 0.0243 e 9.821 0.000 2.56
27 1 0 -1 -0.0397 | 0.0270 5.24 1.190 0.000 2.37
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General Linear Mdel: %D change versus Sheet, Curing time

Fact or Type Level s Val ues
Sheet fixed 3 -1, 0, 1
Curing tinme fixed 3 -1, 0, 1

Anal ysis of Variance for %D change, using Adjusted SS for Tests

Sour ce DF Seq SS Adj SS Adj Ms F P
Sheet 2 0.0000592 0.0000592 0.0000296 61.02 0.000
Curing tine 2 0.0000005 0.0000005 0.0000002 0.51 0.609
Sheet*Curing time 4 0.0000018 0.0000018 0.0000005 0.93 O0.468
Error 18 0.0000087 0.0000087 0.0000005

Tot al 26 0.0000702

S = 0.000696552 R-Sq = 87.57% R-Sg(adj) = 82.04%

A a 4 v A kY
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General Linear Model: %D change versus Sheet, Curing tine

Fact or Type Level s Val ues
Sheet fixed 3 -1, 0, 1
Curing tinme fixed P

Anal ysis of Variance for %D change, using Adjusted SS for Tests

Sour ce DF Seq SS Adj SS Adj M5 F P
Sheet 2--0.0000207 0.0000207 0.0000104 49.91 0.000
Curing time 2 0.0000000 0.0000000 0.0000000 0.08 0.926
Sheet*Curing time — 4 0.0000023 0.0000023 0.0000006 2.77 0.059
Error 18 0.0000037 0.0000037 0.0000002

Tot al 26 0.0000268

S = 0.000455420 ~R-Sq = 86. 05% ~R-Sq(adj) = 79.85%
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Mean of %MD change

Mean of %TD change
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-0.0380+

-0.0385+
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-0.0395+
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-0.0405

-0.0410+

-0.04154

Main Effects Plot (data means) for %MD change

Sheet

Curing time
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Main Effects Plot (data means) for 26 TD change

Sheet Curing time
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Mean
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Interaction Plot (data means) for %6MD change

-0.0374 * Sheet
Tt —— 1
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. __ -e- 1
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Interaction Plot (data means) for %6TD change
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5281 msnaaevauuAgiuvesanuiuilng
nmsnaaevanuaguvesnudulnd  (Normality — Assumption)
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Probability Plot of RESI11

Normal
99
Mean 1.541976E-18
StDev 0.0005796
95 N 27
%0 AD 0.347
P-Value 0.454
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Probability Plot of RESI12

Normal
99
Mean 6.424902E-19
StDev 0.0003789
95 N 27
AD 0.149
901 P-value 0.959
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msnageuannAguvesnuiiudase (Independent)

nmsnaaeuanuAguanuiudasy  (Independent) awnsansae
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Standardized Residual
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Residuals Versus the Order of the Data
(response is %MD change)
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Standardized Residual
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Residuals Versus the Order of the Data
(response is %TD change)

[ ]
L]
[ ]

T T _ T T T T T T T T
8

T
10 12 14 16 18 20 22 24 26
Observation Order
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Standardized Residual

Standardized Residual
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Residuals Versus the Fitted Values
(response is %MD change)
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Ftted Value
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Residuals Versus the Fitted Values
(response is %TD change)
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1 -0.0124 0.0387 5.61 0 0 2.96
2 -0.0128 0.0382 5.12 0 0 2.31
3 -0.0128 0.0396 5.86 0 0 2.49
4 -0.0121 0.0391 5.27 0 0 2.43
5 -0.0127 0.0395 5.71 0 0 2.54
6 -0.0125 0.0389 5.79 0 0 2.98
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14 -0.0125 0.0390 5.41 0 0 2.60
15 -0.0123 0.0398 5.07 0 0 2.51
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Summary for %6MD
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Anderson-Darling Normality Test
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95% Confidence Intervals
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r . |
r = L4 1

A-Squared 0.49
P-Value 0.187
Mean -0.012533
StDev 0.000243
Variance 0.000000
Skewness 0.528362
Kurtosis -0.958722
N 15
Minimum -0.012806
1st Quartile -0.012768
Median -0.012551
3rd Quartile  -0.012361
Maximum -0.012100

95% Confidence Interval for Mean
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-0.012761 -0.012362

95% C onfidence Interval for StDev
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Summary for %6TD

Anderson-Darling Normality Test
A-Squared 0.14
/4— P-Value 0.969
Mean 0.039113
StDev 0.000808
Variance 0.000001
Skewness -0.160917
Kurtosis -0.500522
N 15
AN Minimum 0.037555
/ \ 1st Quartle  0.038548
| ™~ Median 0.039011
T T T T T T T 3rd Quartile  0.039800
0.0375 0.0380 0.0385 0.0390 0.0395 0.0400 0.0405 Maximum 0.040465
95% Confidence Interval for Mean
0.038666 0.039561
95% Confidence Interval for Median
0.038614 0.039726
95% C onfidence Interval for StDev
2 .
95% Confidence Intervals 0.000591 0.001274
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Probability Plot of %6MD
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Probability Plot of %TD
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One-Sample T: %MD

Test of nmu = -0.0282666 vs not = -0.0282666

Vari abl e N Mean St Dev SE Mean 95% Cl T
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Boxplot of %6MD
(with Ho and 95% t-confidence interval for the mean)
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One-Sample T: %TD

Test ‘of mu = 0.0300183 vs not = 0.0300183
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%D 15 -0.012540 0.000241 0.000062 (-0.012674, -0.012406) -682.73
Vari abl e P

%D 0. 000




112

Boxplot of %6TD
(with Ho and 95% t-confidence interval for the mean)
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Summary for 2oMD in 1st Experiment
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Anderson-Darling Normality Test
— A-Squared 0.46
- P-Value 0.264
T TN Mean -0.028209
‘\ StDev 0.000646
N V ariance 0.000000
| Skew ness -0.260100
\ Kurtosis 0.147117
N 360
Minimum -0.030476
1st Quartile -0.028584
Median -0.028214
T T T T T T 3rd Quartile  -0.027777
-0.0300 -0.0294 -0.0288 -0.0282 -0.0276 -0.0270 Maximum -0.026547
95% Confidence Interval for Mean
RR R *® -0.028276 -0.028142
95% Confidence Interval for Median
-0.028301 -0.028109
95% Confidence Interval for StDev
95% Confidence Intervals 0.000602 0.000697
Mean- t -
Median ; — |
T T T T T
-0.02830 -0.02825 -0.02820 -0.02815 -0.02810
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Summary for 2oMD in 2nd Experiment

Anderson-Darling Normality Test

iy A-Squared 0.20
] P-Value 0.873
AP
A N Mean -0.028325
i = = StDev 0.001066
strzieTy & = V ariance 0.000001
o ¢ Skewness  -0.013560
/ = < Kurtosis 0.148735
7‘ I |\ N 360
P4 Minimum  -0.031421
1st Quartile  -0.028980
Median -0.028314
T gy T T T T 3rd Quartile  -0.027613
0,031 0,030 0029 -0.028 0027 -0.026 Makmum  -0.025166

95% Confidence Interval for Mean

n —————— T x»
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Median F

T
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T
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T
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T
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T T
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Summary for %TD in 1st Experiment

Anderson-Darling Normality Test
— A-Squared 0.20
2 N P-Value 0.884
Mean 0.030065
StDev 0.000681
V ariance 0.000000
Skew ness 0.115260
Kurtosis 0.302365
N 360
Minimum 0.028267
1st Quartile 0.029612
Median 0.030064
T T T T T = 3rd Quartile  0.030546
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95% Confidence Interval for Mean
4::'—— * 0.029994 0.030136
95% Confidence Interval for Median
0.029965 0.030144
95% Confidence Interval for StDev
95% Confidence Intervals 0.000635 0.000735
Mean- t 1 4 —
Median ; 1 4 !
T T T T T
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Summary for %6TD in 2nd Experiment

Anderson-Darling Normality Test

— A-Squared 0.25

\ P-Value 0.733

Mean 0.030033

StDev 0.001267

V ariance 0.000002

Skew ness -0.041790

Kurtosis 0.141572

A - N 360
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1st Quartile  0.029220
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T T 3rd Quartile  0.030866

e Y Maximum 0.033749
95% Confidence Interval for Mean

R *—::'7 *R 0.029902 0.030164
95% Confidence Interval for Median

0.029806 0.030221
95% Confidence Interval for StDev

95% Confidence Intervals 0.001181 0.001367

Mean t v i
Median+ t L g |
T T T T T
0.0298 0.0299 0.0300 0.0301 0.0302
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Process Capability of 26MD in 1st Experiment

LSL Target USL
Process Data | ‘ — \\/ithin
LSL -0.0953 ‘ ‘ == w= Overall
Target -0.0282666 | \ ——— —
usL 0.0387668 1 | Potential (Within) C apability
Sample Mean  -0.0282091 | ‘ Cp 34.12
Sample N 360 gib g:;:
StDev (Within) ~ 0.00065484 ‘ \ .
StDev(Overall) 0.000646094 | | ggk . g:gg
p X
“ } Overall C apability
Pp 34.58
I ‘ PPL 34.61
| \ PPU 3455
| | Ppk  34.55
| Cpm 34.47
T T T T T
R PO L IR N
N Q Q Q Q Q Q Q
S 9 LS R\ W) BN

Observed Performance
PPM < LSL 0.00
PPM > USL 0.00

PPM Total 0.00

Exp. Within Performance
PPM < LSL 0.00
PPM > USL 0.00
PPM Total 0.00

Exp. O verall Performance
PPM < LSL 0.00
PPM > USL 0.00
PPM Total  0.00
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LSL Target us
Process Data T T T — \\/ithin
LSt -0.0953 I == Overall
Target -0.0282666 | | ——— —
usL 0.0387668 | | Potential (Within) C apability
Sample Mean  -0.0283246 | | Cp 21.95
Sample N 360 CPL 21.93
StDev (Within)  0.00101798 | | CPU  21.97
StDev (Overall) 0.00106634 | | Cpk  21.93
CCpk 21.95
I I Overall C apability
! I Pp 20.95
I I PPL  20.94
| | PPU  20.97
| | Ppk  20.94
| I Cpm  20.94
T T T T -y T T T T T T
S H SHGES o D
s PSP Y

Observed Performance Exp. Within Performance Exp. O verall Performance

PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total  0.00
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Process Capability of 26TD in 1st Experiment

LSL Target USL
Process Data | ‘ — \\/ithin
LSL -0.0159663 | || |== == Overall
Target 0.0300183 | | ——— —
usL 0.0760032 Potential (Within) C apability
Sample Mean  0.030065 | | Cp 2335
Sample N 360 | | CPL  23.37
StDev (Within)  0.000656489 | | CPU 2333
StDev (Overall) 0.000681877 Cpk 2333
| | CCpk 23.35
I [ Overall C apability
I | Pp 22.48
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Observed Performance

Exp. Within Performance

Exp. Overall Performance

PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total  0.00
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Process Capability of 26TD in 2nd Experiment

LSL Target USL
Process Data [ ‘ — \\/ithin
LSL -0.0159663 | [| |== == Overall
Target 0.0300183 | ‘ ——— —
usL 0.0760032 Potential (Within) Capability
Sample Mean  0.030033 ‘ ‘ Cp 12.55
Sample N 360 | [ CPL 1255
StDev (Within) ~ 0.00122157 | ‘ CPU 1254
StDev (Overall) 0.00126829 | ‘ Cpk 12.54
CCpk 12.55
‘ ‘ Overall Capability
\ \ Pp  12.00
| | PPL  12.09
[ | PPU  12.08
Ppk  12.08
\ ‘ Cpm 12.09

Observed Performance Exp. Within Performance Exp. O verall Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL 0.00 PPM > USL 0.00 PPM > USL 0.00
PPM Total 0.00 PPM Total 0.00 PPM Total  0.00
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One-Sanple T:- %D in 1st- Experi nent

Test of mu = -0.0282666 vs not = -0.0282666
Vari abl e N Mean St Dev SE Mean 95% Cl
%D in 1st Exper 360 -0.028209 0.000646 0.000034 (-0.028276, -0.028142)

Vari abl e T P
%D in 1st Exper 1.69 0.092
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One-Sanple T: %D in 2nd Experi nment

Test of mu = -0.0282666 vs not = -0. 0282666
Vari abl e N Mean St Dev SE Mean 95% Cl
%D in 2nd Exper 360 -0.028325 0.001066 0.000056 (-0.028435, -0.028214)

Vari abl e T B
%D in 2nd Exper -1.03 0.303
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One-Sanple T: %D in 1st Experinent

Test of nu =-0.0300183 vs not = 0:0300183

Vari abl e N Mean StDev  SE Mean 95% Cl

T

%D in 1st Exper . 360 0.030065 0.000681 0.000036 (0.029994, 0.030136)
1.30

Vari abl e P
%D in 1st Exper 0.194
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One-Sanple T: %D in 2nd Experi nent

Test of mu = 0.0300183 vs not = 0.0300183

Vari abl e N Mean St Dev SE Mean 95% Cl

T

%D in 2nd Exper 360 0.030033 0.001267 0.000067 (0.029902, 0.030164)
0. 22
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Xbar-R Chart of 26MD Change(Oct 2006)
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Xbar-R Chart of 20MD Change(Nov 2006)
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Xbar-R Chart of 26MD Change(Dec 2006)
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Sample Mean

Sample Range
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Xbar-R Chart of 26TD Change(Sep 2006)
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Xbar-R Chart of %6TD Change(Oct 2006)
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Sample Mean

Sample Range
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Xbar-R Chart of 26TD Change(Nov 2006)
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Xbar-R Chart of %6TD Change(Dec 2006)
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Summary for %oMD Change(Sep 2006)

Anderson-Darling Normality Test

A-Squared 0.37
P-Value 0.412
‘._ Mean -0.031645
| " StDev 0.031605
S, N
o V ariance 0.000999
- Skewness 0.141617
et Kurtosis -0.422080
ol N 300
/ '/ \ Minimum -0.102219
f | N 1st Quartile  -0.055790
\ Median -0.032131
T T T T 3rd Quartile  -0.008050
0.09 0.06 0.03 0.00 0.03 Maximum 0.049352
95% Confidence Interval for Mean
— = -0.035236  -0.028054
95% Confidence Interval for Median

-0.037331 -0.027103

95% Confidence Interval for StDev
0.029262 0.034358

95% Confidence Intervals

Mean| t v i

Median ; {

-0.[’)38 -0.[’)36 -0.(’)34 -0.[’)32 -0.[’]30 -0.[’)28 -0.(’]26
{ v { ] a -4 [
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Summary for %6MD Change(Oct 2006)

Anderson-Darling Normality Test

— A-Squared 0.59
| P-Value 0.126
Mean -0.028790

StDev 0.033128

Variance 0.001097

Skewness 0.276578

Kurtosis 0.444092

N 300

Minimum -0.142410

1st Quartile -0.050258

Median -0.030421

3rd Quartile  -0.007996
Maximum 0.074464

95% Confidence Interval for Mean

® — OO ]———— »mx -0.032554 -0.025026

95% Confidence Interval for Median
-0.034183 -0.026999

T
-0.12 -0.09 -0.06

95% Confidence Interval for StDev

95% Confidence Intervals 0.030673 0.036015

Mean| t v i

Median ; {

T T T T T
-0.0350 -0.0325 -0.0300 -0.0275 -0.0250
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Summary for 2oMD Change(Nov 2006)

Anderson-Darling Normality Test

A-Squared 0.17

—/‘=\— P-Value 0.930

| \ Mean -0.029255

| StDev 0.032794

V ariance 0.001075

Skew ness 0.0706942

Kurtosis -0.0456300

N 300

Minimum -0.116505

1st Quartile -0.050828

Median -0.029805

T T T T 3rd Quartile -0.006505

0.12 0.09 0.06 -0.03 0.00 0.03 0.06 Maximum 0.071020
95% Confidence Interval for Mean

— N -0.032981  -0.025529
95% Confidence Interval for Median

-0.034065 -0.024983
95% Confidence Interval for StDev

95% Confidence Intervals 0.030363 0.035652

Mean F Ad 1

Median+ t L 2 {

T T T T T
-0.0350 -0.0325 -0.0300 -0.0275 -0.0250
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Summary for %6MD Change(Dec 2006)
Anderson-Darling Normality Test
— A-Squared 0.73
/ P-Value 0.056
Mean -0.032521
StDev 0.032785
Variance 0.001075
Skew ness -0.163394
Kurtosis -0.097694
N 300
Minimum -0.131644
1st Quartile  -0.053604
Median -0.028153
3rd Quartile  -0.012439
Maximum 0.048846
95% Confidence Interval for Mean
® ® -0.036246  -0.028796
95% C onfidence Interval for Median
-0.035012 -0.023652
95% Confidence Interval for StDev
95% Confidence Intervals 0.030355 0.035641
Mean- t L4 i
Median ; L |
T T T T T T
-0.0375 -0.0350 -0.0325 -0.0300 -0.0275 -0.0250
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Summary for %TD Change(Sep 2006)

Anderson-Darling Normality Test

138

— A-Squared 0.57

L — P-Value 0.137

— ; —_— Mean 0.030223

StDev 0.022658

— Variance 0.000513

Skew ness -0.013844

Kurtosis 0.433708

N 300

Minimum -0.036521

1st Quartile  0.015105

. Median 0.028766

T T T T T 3rd Quartile  0.046356

0.03 0.00 0.03 0.06 0.09 Maximum 0.102097
95% Confidence Interval for Mean

» R —:l:— *® 0.027649 0.032797
95% Confidence Interval for Median

0.027374 0.032210

95% Confidence Interval for StDev

95% Confidence Intervals 0.020979 0.024633

Mean F L4 !

Median ; > {

T T T T T T T
0.027 0.028 0.029 0.030 0.031 0.032 0.033

510 7.13 msnszaesvesanisnlasuuilainnunievosunuiaasnuw

L]
youpouiueoy 2549
Summary for %6TD Change(Oct 2006)
Anderson-Darling Normality Test
A-Squared 0.37
Y — P-Value 0.423
—_Y\ Mean 0.029451
| StDev 0.022223
Variance 0.000494
Skew ness -0.055312
Kurtosis -0.440724
N 300
Minimum -0.034513
1st Quartile  0.013596
N Median 0.031365
T - T 3rd Quartile  0.045002
- 942 ¥0% Maximum 0.083379
95% Confidence Interval for Mean
* 0.026926 0.031976
95% C onfidence Interval for Median
0.026160 0.033689
95% Confidence Interval for StDev
95% Confidence Intervals 0.020576 0.024159
Mean- t L4 !
Median ; L 2 {
T T T T T
0.026 0.028 0.030 0.032 0.034
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Summary for %TD Change(Nov 2006)

Anderson-Darling Normality Test

_ A-Squared 0.27
— P-Value 0.672
1 N

Mean 0.031467

StDev 0.023483

| V ariance 0.000551

Skew ness 0.0874515

Kurtosis -0.0952826

N 300

Minimum -0.028359

1st Quartile 0.014725

Median 0.031408

T T T T T T 3rd Quartile 0.048242

0.02 0.00 0.02 0.04 0.06 0.08 Maximum 0.096973
95% Confidence Interval for Mean

— [ aaNi] 0.028799 0.034135
95% Confidence Interval for Median

0.028066 0.035295

95% Confidence Interval for StDev
95% Confidence Intervals

0.021742 0.025529
Mean-| t L ==l
Median ; . 3 {
T T T T T
0.028 0.030 0.032 0.034 0.036
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Summary for %6TD Change(Dec 2006)
Anderson-Darling Normality Test
— A-Squared 0.24
- P-Value 0.775
Ne Mean 0.029453
StDev 0.022407
Variance 0.000502
Skew ness -0.029923
Kurtosis -0.107735
N 300
Minimum -0.030061
1st Quartile  0.013572
Median 0.029886
3rd Quartile  0.044706
e 4 ogs Maximum 0.095321
95% Confidence Interval for Mean
R 0.026907 0.031999
95% C onfidence Interval for Median
0.027071 0.033417
95% Confidence Interval for StDev
95% Confidence Intervals 0.020746 0.024359
Mean- t v !
Median ; L g |

T T T T
0.026 0.028 0.030 0.032 0.034
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Process Capability of MD_Sep
(using 95.0% confidence)

LowerCL 0.58
UpperCL 0.71

LSL Target USL
Process Data ! ' ' w— \\/ithin
. | - |
LSL 0.0953 — = Overall
Target -0.0282666 | r—\" | ——— —
usL 0.0387668 | ) | Potential (Within) C apability
Sample Mean  -0.031645 | | Cp 0.68
Sample N 300 LowerCL 0.63
StDev (Within)  0.0327834 | | UpperCL 0.74
StDev (Overall) 0.0316311 | | CPL 0.65
CPU 0.72
| | Cpk 0.65

/ CcCpk 0.68

/ Overall Capability

4 Pp 0.71

G LowerCL 0.65

I upprct 072

0.09 -0.06 -0.03 0.0 0.3 oo oos

Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.67

LowerCL 0.61

PPM < LSL 13333.33 PPM <ISL 26087.83 PPM < LSL 22087.85
PPM > USL 20000.00 PPM > USL 15865.38 PPM > USL 13005.99 UpperCL 0.74
PPM Total 33333.33 PPM Total 41953.21 PPM Total 35093.84 Cpm 0.70

Lower CL 0.65
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Process Capability of MD_Oct
(using 95.0% confidence)

Lower CL 0.60
UpperCL 0.73

Target USL
Process Data J ' — \\/ithin
LsL 0.0953 | | — == Overall
Target -0.0282666 | ——— —
usL 0.0387668 | Potential (Within) C apability
Sample Mean  -0.0287899 . | Cp 0.67
Sample N 300 / 5 LowerCL 0.62
StDev (Within)  0.0332215 | UpperCL 0.73
StDev (Overall) 0.0331561 | | CPL 0.67
cPU 0.68
| Cpk 0.67
|
I CCpk 0.67
I Overall C apability
! Pp 0.67

TP Lower CL ' 0.62
— UpperCL 0.73

T T M T T T N T T PPL 0.67

-0.12 -0.09 -0.06 -0.03 0.00 0.03 0.06 Aot

Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.67
PPM < LSL 10000.00 PPM < LSL 22641.53 PPM < LSL 22429.80 LowerCL 0.60
PPM > USL 40000.00 PPM > USL 21000.01 PPM > USL 20798.22 UpperCL 0.73
PPM Total 50000.00 PPM Total 43641.54 PPM Total 43228.01 Cpm 0.67

LowerCL 0.62
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Process Capability of MD_Nov
(using 95.0% confidence)

LSL Target USL
Process Data ! ! ' — \//ithin
LSL -0.0953 | _ A I == == Overall
Target -0.0282666 | l | ——— —
usL 0.0387668 | | Potential (Within) Capability
Sample Mean  -0.0292551 Cp 0.68
Sample N 300 | | LowerCL 0.63
StDev (Within)  0.0327931 | | UpperCL 0.74
StDev (Overall) 0.0328218 | | CPL 0.67
cPU 0.69
| | Cpk 0.67
| A | LowerCL 0.61
| ﬁ I | UpperCL 0.74
) / cCpk 0.68
/ I Overall Capability
/ I Pp 0.68
Lower CL 0.63
- UpperCL 0.74
T T M T T - T T T PPL 0.67
-0.12 -0.09 -0.06 -0.03 0.00 0.03 0.06 PPU 0.69
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.67
PPM < LSL 13333.33 PPM <LSL 22005.48 PPM < LSL 22098.22 LowerCL 0.61
PPM > USL 13333.33 PPM > USL 19026.94 PPM > USL 19111.39 UpperCL 0.74
PPM Total 26666.67 PPM Total 41032.42 PPM Total  41209.61 Cpm 0.68
Lower CL 0.63
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Process Capability of MD_Dec
(using 95.0% confidence)

LSL Target USL
Process Data ! ! : — \\/ithin
LSL -0.0953 I | ! == == Overall
Target -0.0282666 | | | —— —
usL 0.0387668 | | | Potential (Within) C apability
Sample Mean  -0.0325213 Cp 0.70
Sample N 300 | — | LowerCL 0.65
StDev (Within)  0.0317302 | 7 | | UpperCL 0.76
StDev (Overall) 0.0328123 | | | CPL 0.66
cPU 0.75
| | Cpk 0.66
| ‘ | Lower CL 0.59
| i | UpperCL 0.72
| | cCpk 0.70
Overall C apability
I I Pp 0.68
LowerCL 0.63
. g ™ 4 all UppercL 0.74
T T M T T T T
PPL 0.64
-0.12 -0.09 -0.06 -0.03 0.00 = 0.03 L |
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.64
PPM < LSL 36666.67 PPM < LSL 23935.40 PPM < LSL 27856.88 LowerCL 0.57
PPM > USL  6666.67 PPM > USL 12329.74 PPM > USL 14904.98 UpperCL 0.70
PPM Total 43333.33 PPM Total 36265.15 PPM Total  42761.86 Cpm 0.68
Lower CL 0.62
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Process Capability of TD_Sep
(using 95.0% confidence)

L Target USL
T

Process Data —\\/ithin

LSL -0.0159663 = w= Overall

Target 0.0300183

usL 0.0760032 Potential (Within) C apability
Sample Mean  0.030223 Cp 0.66
Sample N 300 LowerCL 0.61

StDev (Within)  0.023123 UpperCL 0.72

StDev (Overall) 0.0226774 CPL 0.67
Cpk 0.66

Lower CL 0.59
UpperCL 0.72

e _ _ _ _ _ —dun

T
|
|
|
|
|
I cPU 0.66
|
|
|
|
|

CcCpk 0.66
Overall Capability
Pp 0.68

Lower CL 0.62
UpperCL 0.73

- J J - u ! PPL 0.68
-0.04 -0.02 0.00 0.02 0.04 0.06 0.08 0.10 PPU 0.67
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.67

LowerCL 0.61

PPM < LSL 33333.33 PPM <LSL 22882.83 PPM < LSL 20834.93
PPM > USL 23333.33 PPM > USL 23859.76 PPM > USL 21755.87 UpperCL 0.74
PPM Total 56666.67 PPM Total 46742.59 PPM Total 42590.80 Cpm 0.68

LowerCL 0.62
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Process Capability of TD_Oct
(using 95.0% confidence)

LSL Target USL

Process Data J w— \\/ithin
LSL -0.0159663 . l == == Overall
Target 0.0300183 7 ] y — —
UsL 0.0760032 J_ Potential (Within) Capability
Sampl Cp 0.67

ple Mean 0.0294514

Sample N 300

StDev (Within)  0.0230452

StDev (Overall) 0.0222415 CPL 0.66

cPU 0.67
Cpk 0.66
Lower CL 0.59
UpperCL 0.72

S

T

|

|

[
, \ | LowerCL 0.61
f_ u | UpperCL 0.72

’ |

' |

|

|

a» — O/ — — — — &8 J»n

CCpk 0.67
Overall C apability
Pp 0.69

Lower CL 0.63
UpperCL 0.74

T T T T T T
PPL 0.68
0.02 0.0 0.02 0.04 0.06 0.08 SOy
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.68
PPM < LSL 10000.00 PPM < LSL 24372.81 PPM < LSL 20574.74 LowerCL 0.61
PPM > USL 13333.33 PPM > USL 21690.45 PPM > USL 18173.99 UpperCL 0.75
PPM Total 23333.33 PPM Total  46063.25 PPM Total 38748.73 Cpm 0.69

LowerCL 0.63
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Process Capability of TD_Nov
(using 95.0% confidence)

LSL Target USL
Process Data T ! ' — \//ithin
LSL -0.0159663 | | I = Overall
Target 0.0300183 | / | ——— _
usL 0.0760032 | | Potential (Within) Capability
Sample Mean  0.0314669 _/ Cp 0.67
Sample N 300 | / | LowerCL 0.61
StDev (Within) ~ 0.0230427 | | UpperCL 0.72
StDev (Overall) 0.0235027 | _/ | | CPL 0.69
cPU 0.64
I = | Cpk 0.64
| i | LowerCL 0.58
| t ’ | UpperCL 0.71
* cCpk 0.67
! i / I Overall C apability
I Pp 0.65
Lower CL 0.60
= . , s - : UpperCL 0.70
PPL 0.67
-0.02 0.00 0.02 0.04 0.06 0.08 PPU 0.63
Observed Performance Exp. Within Performance Exp. Overall Performance Ppk 0.63
PPM < LSL 26666.67 PPM <LSL 19771.35 PPM < LSL 21785.03 LowerCL 0.57
PPM > USL 40000.00 PPM > USL 26631.82 PPM > USL 29049.70 UpperCL  0.69
PPM Total 66666.67 PPM Total 46403.17 PPM Total 50834.73 Cpm 0.65
Lower CL 0.60
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Process Capability of TD_Dec
(using 95.0% confidence)

LSL Target USL
Process Data ' ) ' — \Within
LsL -0.0159663 I 2 | | — = Overall
Target 0.0300183 | | ——— -
usL 0.0760032 ! Z ! Potential (Within) C apability
Sample Mean  0.0294528 AN Cp 0.67
Sample N 300 I || I LowerCL 0.62
StDev (Within)  0.0228911 | | Upper CL 0.72
StDev (Overall) 0.0224256 | | CPL 0.66
cPU 0.68
| | Cpk 0.66
| | LowerCL 0.60
| | UpperCL 0.73
cCpk 0.67
I I Overall C apability
I Pp 0.68
Lower CL 0.63
i i i i : : UpperCL 0.74
PPL 0.68
-0.02 0.000 0.02 0.04 0.06  0.08 ppd) 0.69
O bserved Performance Exp. Within Performance Exp. Overall Performance Ppk 0.68
PPM < LSL 23333.33 PPM < LSL 23620.00 PPM < LSL 21416.92 Lower CL ~0.61
PPM > USL 16666.67 PPM > USL 20997.87 PPM > USL 18957.48 UpperCL | 0.74
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MANUIN D

Nﬁﬂfjﬁﬂ‘l&ﬂ‘wﬂﬂﬂffjﬂ

nanInadeuauiuiveInsiadnmslasunlasnuea(MD)ves

v a d a v 4 H H 4 {
AU LR pTasaudeiAToa 3-dimension inTeei 1
nanInadeun L IeINTiaanslasunlasnuea(MD)ves

v a d a v 4 - H 4 {
AU LR FTaBaUR8iATee 3-dimension inToqi 2

Q A o A v a 4

wamsnaaeuAuRasannsiasumlainuer(MD)veskuiaas s
yiinoouvaunsod 3-dimension inseei 1 uazinToai 2

NANINAAOUINBIAT A UAIN1LAULTUINTLUIUNMTDU



msninl  wamsnageuauiudwesmsiasinisnfasunainimern(MD)ves
AU LR pTasaudeiAToa 3-dimension inTeei 1
Sheet no. % MD Change
Operator 1 Operator 2 Operator 3 Operator 4
1 -0.034 -0.035 -0.036 -0.036
1 -0.036 -0.036 -0.037 -0.035
2 -0.019 -0.021 -0.019 -0.020
2 -0.02 -0.019 -0.018 -0.021
3 -0.025 -0.024 -0.022 -0.023
3 -0.024 -0.022 -0.024 -0.022
4 -0.042 -0.043 -0.042 -0.044
4 -0.041 -0.043 -0.044 -0.043
5 -0.026 -0.024 -0.023 -0.024
5 -0.025 -0.023 -0.022 -0.025
6 -0.033 -0.033 -0.034 -0.032
6 -0.031 -0.031 -0.033 -0.030
7 -0.023 -0.024 -0.022 -0.024
7 -0.025 -0.021 0.023 -0.025
8 -0.041 -0.040 -0.042 -0.039
8 -0.039 -0.042 -0.043 -0.040
9 -0.025 -0.023 -0.025 -0.025
9 -0.026 -0.024 -0.023 -0.026
10 -0.038 -0.037 -0.036 -0.037
10 -0.037 -0.036 -0.039 -0.038

157



mIninl  wamsnageuaNuuiudwesmsiasinisnfasunainimern(MD)ves
s Riinsaudenseq 3-dimension nseedi 2
% MD Change
Sheet no. Operator 1 Operator 2 Operator 3 Operator 4
1 -0.035 -0.037 -0.036 -0.037
1 -0.033 -0.036 -0.035 -0.036
2 -0.018 -0.021 -0.019 -0.02
2 -0.019 -0.022 -0.019 -0.021
3 -0.024 -0.022 -0.022 -0.024
3 -0.023 -0.021 -0.025 -0.022
4 -0.041 -0.042 -0.044 -0.045
4 -0.039 -0.043 -0.045 -0.046
5 -0.025 -0.024 -0.022 -0.023
5 -0.024 -0.022 -0.021 -0.021
6 -0.032 -0.034 -0.033 -0.032
6 -0.033 -0.033 -0.031 -0.033
7 -0.022 -0.023 -0.021 -0.023
7 -0.024 -0.022 -0.024 -0.023
8 -0.041 -0.042 -0.04 -0.039
8 -0.04 -0.043 -0.041 -0.038
9 -0.025 -0.024 -0.024 -0.026
9 -0.026 -0.021 -0.025 -0.025
10 -0.038 -0.039 -0.038 -0.037
10 -0.037 -0.037 -0.039 -0.036
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A T A T A v a 4
AT NN ﬂ.3 Naﬂ”li‘ﬂﬂﬁi’]‘ﬂﬂ”lmaﬂﬂ”lﬂ”lﬂ”li!ﬂﬂfluuﬂﬁ\iﬂ?]"lllfJ"I’J(MD)GUi’NLLNu’Ni]iWNW

¥inooUUDAATOI 3-0IMENSIon 1nseen 1 uaznToean 2

Sheet no. Machine no.1 | Machine no.2
1 -0.0292 -0.0279
2 -0.0415 0.0438
3 -0.0257 -0.0265
4 -0.0459 -0.0472
5 -0.07 -0.0712
6 -0.0207 -0.0214
7 -0.0209 -0.0207
8 -0.0231 -0.024
9 -0.0662 -0.0652
10 -0.022 -0.022
11 -0.0276 -0.0287
12 -0.0547 -0.0544
13 -0.0364 -0.0361
14 -0.0704 -0.0691
15 -0.0500 -0.0509
16 -0.0612 -0.0607
17 -0.0252 -0.0263
18 -0.0416 -0.0429
19 -0.0359 -0.0364
20 -0.0034 -0.0016




ﬁTiTQﬁ ﬂ.4 NaﬂTiVIﬂﬁ@ﬂ!ﬁ@%ﬂﬁ?éﬁJﬂ'Tﬂ’ﬂNﬁullﬂiﬂl@ﬂﬂi%ﬂ?uﬂ?iﬁu

HAINTTUINMITUN HAINITUIUMS HAINITUIUMS

No. A A ) P

inaeurn g lvlvh ATIVTRUVUGANE

1 0.0838 0.0672 0.7266
2 0.0827 0.0526 0.7903
3 0.0879 0.0989 0.8019
4 0.1682 0.0474 0.7661
5 0.0625 0.0478 0.7544
6 0.0680 0.0715 0.7821
7 0.1258 0.0245 0.8375
8 0.0997 0.0597 0.8019
9 0.0914 0.0506 0.7505
10 0.0589 0.0822 0.7741
11 0.0910 0.0711 0.7227
12 0.0934 0.0790 0.7701
13 0.0941 0.0277 0.8177
14 0.0506 0.0917 0.7901
15 0.0969 0.0277 0.8296
16 0.1175 0.0277 0.8374
17 0.0815 0.0696 0.8018
18 0.0637 0.0415 0.8536
19 0.0328 0.0704 0.8418
20 0.0510 0.0731 0.8574
21 0.0823 0.0285 0.8258
22 0.0530 0.0965 0.7861
23 0.0716 0.0435 0.8138
24 0.0629 0.0257 0.8337
25 0.0617 0.0332 0.8297
26 0.0324 0.0965 0.8298
27 0.0589 0.0644 0.8137
28 0.0123 0.0581 0.8495
29 0.0676 0.0909 0.7897
30 0.0993 0.0470 0.8295
31 0.0479 0.0732 0.8179
32 0.0518 0.0593 0.8217
33 0.0277 0.0949 0.8337
34 0.0712 0.0989 0.8415
35 0.1337 0.0474 0.8096
36 0.0372 0.0882 0.7900
37 0.1464 0.0474 0.7819
38 0.0277 0.0949 0.8534
39 0.0941 0.0395 0.8374
40 0.1124 0.0866 0.7581
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MARNUHIN U

Wan1InaaeImssulganssuIums

A a J =~ 1 =
i vl wamsdmazrnisesnuuumsnaaswuuunnesavesainsnlasunlag
ANMUEILAZANUNI
Msui v.2  mamsanzinmseanuuunIsnaaswuuuvinneisaveat Peel Strength
a1 Solder Heat Resistance a1 Cross Section nazan Resistance(naalvldh)
d' ! Y [ d’da a v 1 d'
mInd 1.3 wadiuanAemsnaassvesilaveniisnsnanemnmsilasumlaniuen
1AZANMAAN YDA S TINNTTAD DU
v 9
asuinvd  wansdmszdvesminaasimstuneluasafesvesst Peel Strength

a1 Solder Heat Resistance a1 Cross Section uazan Resistance(nalvlih)
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Msnd vl wamsdleszimsesnuuuMIsnaasuuLnnoEsavesmmslasunlag
ANVINLAZANUNI
Run Order Blocks Sheet Curing Time % MD change % TD change
1 3 1 0 -0.0372 0.0255
2 3 1 0 -0.0391 0.0280
3 3 0 1 -0.0400 0.0269
4 3 1 1 -0.0418 0.0264
5 3 1 1 -0.0402 0.0273
6 3 0 0 -0.0410 0.0280
7 3 0 1 -0.0369 0.0246
8 3 1 1 -0.0384 0.0259
9 3 1 1 -0.0417 0.0270
10 2 1 0 -0.0395 0.0270
11 2 0 1 -0.0394 0.0268
12 2 5 0 -0.0418 0.0271
13 2 1 1 -0.0402 0.0262
14 2 0 1 -0.0363 0.0249
15 2 1 1 -0.0419 0.0271
16 2 1 -1 -0.0379 0.0252
17 2 0 0 -0.0401 0.0267
18 2 1 1 -0.0403 0.0269
19 1 v 1 -0.0416 0.0280
20 1 i 1 -0.0397 0.0270
21 1 1 0 -0.0390 0.0273
22 1 1 0 -0.0390 0.0262
23 1 0 0 -0.0389 0.0263
24 1 1 1 -0.0377 0.0252
25 1 0 1 -0.0370 0.0243
26 1 1 1 -0.0376 0.0256
27 1 0 B -0.0399 0.0268
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asui 4.2 mamsanszimsesnuuumsnaaswuuuvinneisaveat Peel Strength
a1 Solder Heat Resistance a1 Cross Section nazan Resistance(naalvlih)
order | Blocks | Sheet | S | ofenoin | resistance | Sestion | Resistance
1 3 1 0 5.10 0.178 0 2.36
2 3 -1 0 5.10 59.110 0 2.37
3 3 0 1 5.30 2.870 0 2.59
4 3 1 1 5.49 0.002 0 2.14
5 3 -1 -1 5.49 65.900 0 2.37
6 3 0 0 5.49 0.000 0 2.69
7 3 0 1 5.49 0.000 0 2.75
8 3 1 1 5.30 81.100 0 2.55
9 3 1 : 5.69 4.868 0 2.37
10 2 1 0 5.49 0.069 0 2.53
11 2 0 -1 5.68 3.180 0 2.61
12 2 -1 0 5.64 59.941 0 2.12
13 2 -1 -1 5.62 69.800 0 2.76
14 2 0 1 5.68 0.000 0 2.33
15 2 -1 1 5.72 0.937 0 2,51
16 2 1 1 5.21 81.300 0 2.56
17 2 0 0 5.68 0.000 0 2.28
18 2 1 1 5.13 0.000 0 211
19 1 -1 -1 5.68 84.900 0 2.64
20 1 -1 1 5.72 8.516 0 2.49
21 1 -1 0 5.72 49.600 0 2.79
22 1 1 0 5.72 0.868 0 2.87
23 1 0 0 5.64 0.000 0 2.15
24 1 1 1 5.70 0.000 0 2.48
25 1 0 1 5.72 0.000 0 2.47
26 1 1 -1 5.22 73.600 0 2.56
27 1 0 -1 5.24 8.083 0 2.37
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d' ! Y [ d’da a J 1 d'
AT NN 611.3 HAEIUANANNITNAB0IVDITadenansnanemmsasuudasnnueniuas

ANMUNAI VD ILHUIT RS AD DU

oerégr Blocks | Sheet CTuirrmlqr:ag FITS1 RESI1 FITS2 RESI2
1 3 1 0 -0.038567 | 0.001367 | 0.026233 | -0.000733
2 3 1 0 -0.039967 | 0.000867 | 0.027467 | 0.000533
3 3 0 1 -0.039767 | -0.000233 | 0.026833 | 0.000067
4 3 1 1 -0.039933 | -0.001867 | 0.026167 | 0.000233
5 3 1 1 -0.040667 | 0.000467 | 0.027167 | 0.000133
6 3 0 0 -0.040000 | -0.001000 | 0.027000 | 0.001000
7 3 0 1 -0.036733 | -0.000167 | 0.024600 | 0.000000
8 3 1 1 -0.037967 | -0.000433 | 0.025567 | 0.000333
9 3 1 1 0041100 | -0.000600 | 0.027033 | -0.000033
10 2 1 0 -0.038567 | -0.000933 | 0.026233 | 0.000767
11 2 0 0 0.039767 | 0.000367 | 0.026833 | -0.000033
12 2 1 0 -0.039967 | -0.001833 | 0.027467 | -0.000367
13 2 1 B -0.040667 | 0.000467 | 0.027167 | -0.000967
14 2 0 1 -0.036733 | 0.000433 | 0.024600 | 0.000300
15 2 1 1 -0.041100 | -0.000800 | 0.027033 | 0.000067
16 2 1 1 10.037967 | 0.000067 | 0.025567 | -0.000367
17 2 0 0 -0.040000 | -0.000100 | 0.027000 | -0.000300
18 2 1 1 10039933 | -0.000367 | 0.026167 | 0.000733
19 1 1 1 -0.040667 | -0.000933 | 0.027167 | 0.000833
20 1 1 1 -0.041100 | 0.001400 | 0.027033 | -0.000033
21 1 1 0 -0.039967 | 0.000967 | 0.027467 | -0.000167
22 1 1 0 10038567 | -0.000433 | 0.026233 | -0.000033
23 1 0 0 -0.040000 | 0.001100 | 0.027000 | -0.000700
24 1 1 1 10039933 | 0.002233 | 0.026167 | -0.000967
25 1 0 1 .0.036733 | -0.000267. | 0.024600 | -0.000300
26 1 1 1 -0.037967 | 0.000367 | 0.025567 | 0.000033
27 1 0 1 -0.039767 | -0.000133 | 0.026833 | -0.000033




Ml vd  wamsinsziveanisnaasinisiunieluasaudervean Peel Strength
a1 Solder Heat Resistance a1 Cross Section uazan Resistance(naa1vld)
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o 0 Solder
No. MD cﬁange TD ctf)ange Stll'::eeneg;th res|i_|s?:tnce s(él;:?istasn Resistance
1 -0.0124 0.0387 5.61 0 0 2.96
2 -0.0128 0.0382 5.12 0 0 2.31
3 -0.0128 0.0396 5.86 0 0 2.49
4 -0.0121 0.0391 5.27 0 0 2.43
5 -0.0127 0.0395 5.71 0 0 2.54
6 -0.0125 0.0389 5.79 0 0 2.98
7 -0.0126 0.0401 5.59 0 0 2.35
8 -0.0121 0.0405 5.92 0 0 2.91
9 -0.0126 0.0382 5.39 0 0 2.23
10 -0.0128 0.0385 5.91 0 0 2.09
11 -0.0124 0.0376 5.31 0 0 2.51
12 -0.0127 0.0390 5.45 0 0 2.88
13 -0.0128 0.0400 5.31 0 0 2.76
14 -0.0125 0.0390 5.41 0 0 2.60
15 -0.0123 0.0398 5.07 0 0 2.51
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13197 a.1 mamInageuiuduranINTaeundasnnueI VoI LI T RN

= A 9 ] 3 A
(mavinmsdnImslaounlasveslnssadnuesnszuiumstiunsai 2)

%MD Change

-0.0287 -0.0286 -0.0280 -0.0294 -0.0273 -0.0291 -0.0287 -0.0284
-0.0286 -0.0282 -0.0275 -0.0287 -0.0275 -0.0282 -0.0279 -0.0282
-0.0284 -0.0279 -0.0273 -0.0286 -0.0276 -0.0272 -0.0283 -0.0291
-0.0274 -0.0275 -0.0284 -0.0268 -0.0287 -0.0286 -0.0284 -0.0279
-0.0284 -0.0280 -0.0281 -0.0289 -0.0278 -0.0289 -0.0278 -0.0280
-0.0283 -0.0280 -0.0284 -0.0286 -0.0282 -0.0271 -0.0289 -0.0286
-0.0274 -0.0287 -0.0277 -0.0289 -0.0280 -0.0286 -0.0280 -0.0286
-0.0280 -0.0279 -0.0282 -0.0284 -0.0281 -0.0280 -0.0276 -0.0272
-0.0281 -0.0272 -0.0284 -0.0281 -0.0283 -0.0286 -0.0279 -0.0289
-0.0274 -0.0286 -0.0273 -0.0275 -0.0283 -0.0278 -0.0292 -0.0285
-0.0282 -0.0278 -0.0295 -0.0276 -0.0285 -0.0278 -0.0275 -0.0283
-0.0297 -0.0285 -0.0274 -0.0288 -0.0282 -0.0285 -0.0287 -0.0288
-0.0284 -0.0276 -0.0278 -0.0281 -0.0284 -0.0283 -0.0285 -0.0296
-0.0289 -0.0294 -0.0275 -0.0277 -0.0293 -0.0273 -0.0280 -0.0285
-0.0280 -0.0282 -0.0279 -0.0280 -0.0272 -0.0281 -0.0282 -0.0271
-0.0279 -0.0277 -0.0290 -0.0284 -0.0285 -0.0280 -0.0278 -0.0273
-0.0279 -0.0265 -0.0280 -0.0292 -0.0284 -0.0279 -0.0279 -0.0281
-0.0273 -0.0275 -0.0287 -0.0286 -0.0279 -0.0281 -0.0272 -0.0280
-0.0286 -0.0281 -0.0276 -0.0285 -0.0276 -0.0284 -0.0286 -0.0276
-0.0276 -0.0284 -0.0294 -0.0284 -0.0291 -0.0287 -0.0271 -0.0295
-0.0275 -0.0285 -0.0298 -0.0281 -0.0287 -0.0283 -0.0277 -0.0294
-0.0288 -0.0281 -0.0281 -0.0274 -0.0282 -0.0286 -0.0279 -0.0282
-0.0286 -0.0277 -0.0283 -0.0280 -0.0280 -0.0298 -0.0295 -0.0284
-0.0281 -0.0280 -0.0271 -0.0290 -0.0267 -0.0283 -0.0278 -0.0287
-0.0284 -0.0296 -0.0281 -0.0294 -0.0280 -0.0273 -0.0287 -0.0284
-0.0283 -0.0283 -0.0282 -0.0283 -0.0289 -0.0289 -0.0282 -0.0284
-0.0283 -0.0282 -0.0279 -0.0281 -0.0269 -0.0290 -0.0285 -0.0284
-0.0288 -0.0281 -0.0278 -0.0282 -0.0290 -0.0276 -0.0274 -0.0284
-0.0281 -0.0292 -0.0286 -0.0286 -0.0276 -0.0291 -0.0285 -0.0282
-0.0279 -0.0279 -0.0273 -0.0281 -0.0280 -0.0287 -0.0276 -0.0277
-0.0284 -0.0279 -0.0302 -0.0283 -0.0282 -0.0272 -0.0285 -0.0276
-0.0277 -0.0296 -0.0291 -0.0285 -0.0284 -0.0270 -0.0293 -0.0285
-0.0274 -0.0278 -0.0276 -0.0276 -0.0288 -0.0286 -0.0275 -0.0288
-0.0292 -0.0291 -0.0286 -0.0272 -0.0282 -0.0286 -0.0297 -0.0283
-0.0279 -0.0283 -0.0272 -0.0285 -0.0289 -0.0278 -0.0293 -0.0277
-0.0272 -0.0291 -0.0296 -0.0285 -0.0275 -0.0270 -0.0282 -0.0288
-0.0293 -0.0273 -0.0284 -0.0280 -0.0286 -0.0276 -0.0269 -0.0287
-0.0277 -0.0280 -0.0273 -0.0275 -0.0284 -0.0273 -0.0278 -0.0280
-0.0283 -0.0283 -0.0271 -0.0280 -0.0281 -0.0292 -0.0285 -0.0278
-0.0284 -0.0275 -0.0276 -0.0290 -0.0286 -0.0280 -0.0294 -0.0289
-0.0284 -0.0288 -0.0289 -0.0279 -0.0279 -0.0280 -0.0280 -0.0277
-0.0282 -0.0278 -0.0305 -0.0279 -0.0271 -0.0286 -0.0273 -0.0291
-0.0287 -0.0277 -0.0267 -0.0280 -0.0293 -0.0287 -0.0286 -0.0273
-0.0282 -0.0276 -0.0281 -0.0274 -0.0292 -0.0285 -0.0281 -0.0284
-0.0284 -0.0289 -0.0279 -0.0276 -0.0287 -0.0284 -0.0274 -0.0278
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-0.0287 -0.0273 -0.0275 -0.0299 -0.0273 -0.0285 -0.0314 -0.0288
-0.0283 -0.0290 -0.0284 -0.0263 -0.0273 -0.0283 -0.0270 -0.0277
-0.0309 -0.0283 -0.0297 -0.0280 -0.0277 -0.0282 -0.0276 -0.0291
-0.0287 -0.0281 -0.0289 -0.0301 -0.0282 -0.0273 -0.0286 -0.0281
-0.0276 -0.0287 -0.0292 -0.0288 -0.0277 -0.0289 -0.0294 -0.0279
-0.0282 -0.0264 -0.0288 -0.0269 -0.0283 -0.0272 -0.0288 -0.0272
-0.0285 -0.0287 -0.0291 -0.0284 -0.0286 -0.0285 -0.0283 -0.0266
-0.0289 -0.0272 -0.0284 -0.0293 -0.0285 -0.0282 -0.0282 -0.0288
-0.0274 -0.0284 -0.0290 -0.0294 -0.0299 -0.0290 -0.0275 -0.0292
-0.0259 -0.0303 -0.0288 -0.0296 -0.0298 -0.0295 -0.0276 -0.0286
-0.0273 -0.0280 -0.0291 -0.0267 -0.0275 -0.0267 -0.0283 -0.0294
-0.0298 -0.0299 -0.0306 -0.0297 -0.0286 -0.0283 -0.0277 -0.0278
-0.0299 -0.0283 -0.0265 -0.0286 -0.0283 -0.0273 -0.0288 -0.0294
-0.0280 -0.0282 -0.0263 -0.0279 -0.0272 -0.0276 -0.0289 -0.0279
-0.0301 -0.0314 -0.0282 -0.0287 -0.0275 -0.0305 -0.0292 -0.0279
-0.0280 -0.0288 -0.0276 -0.0290 -0.0267 -0.0274 -0.0272 -0.0277
-0.0292 -0.0291 -0.0269 -0.0282 -0.0271 -0.0286 -0.0284 -0.0275
-0.0287 -0.0290 -0.0289 -0.0257 -0.0298 -0.0276 -0.0282 -0.0289
-0.0276 -0.0287 -0.0294 -0.0277 -0.0299 -0.0286 -0.0272 -0.0288
-0.0269 -0.0278 -0.0260 -0.0279 -0.0292 -0.0288 -0.0283 -0.0281
-0.0288 -0.0269 -0.0279 -0.0282 -0.0268 -0.0275 -0.0293 -0.0281
-0.0265 -0.0272 -0.0262 -0.0282 -0.0278 -0.0277 -0.0302 -0.0286
-0.0253 -0.0272 -0.0273 -0.0272 -0.0268 -0.0284 -0.0279 -0.0280
-0.0290 -0.0277 -0.0289 -0.0294 -0.0279 -0.0291 -0.0286 -0.0299
-0.0290 -0.0291 -0.0283 -0.0276 -0.0272 -0.0279 -0.0298 -0.0268
-0.0278 -0.0287 -0.0289 -0.0299 -0.0269 -0.0303 -0.0286 -0.0282
-0.0287 -0.0273 -0.0303 -0.0275 -0.0262 -0.0291 -0.0285 -0.0285
-0.0282 -0.0287 -0.0279 -0.0286 -0.0289 -0.0282 -0.0275 -0.0283
-0.0282 -0.0272 -0.0278 -0.0291 -0.0281 -0.0280 -0.0284 -0.0297
-0.0296 -0.0275 -0.0279 -0.0303 -0.0295 -0.0287 -0.0298 -0.0278
-0.0280 -0.0268 -0.0280 -0.0282 -0.0295 -0.0283 -0.0295 -0.0283
-0.0284 -0.0257 -0.0293 -0.0252 -0.0270 -0.0297 -0.0283 -0.0284
-0.0287 -0.0272 -0.0301 -0.0292 -0.0281 -0.0289 -0.0271 -0.0269
-0.0285 -0.0308 -0.0299 -0.0283 -0.0272 -0.0290 -0.0289 -0.0271
-0.0269 -0.0280 -0.0266 -0.0308 -0.0282 -0.0290 -0.0274 -0.0284
-0.0278 -0.0285 -0.0301 -0.0304 -0.0280 -0.0275 -0.0259 -0.0288
-0.0287 -0.0295 -0.0273 -0.0310 -0.0291 -0.0293 -0.0288 -0.0277
-0.0278 -0.0276 -0.0293 -0.0275 -0.0288 -0.0281 -0.0272 -0.0286
-0.0274 -0.0291 -0.0259 -0.0302 -0.0292 -0.0281 -0.0284 -0.0301
-0.0273 -0.0288 -0.0275 -0.0298 -0.0281 -0.0287 -0.0286 -0.0274
-0.0275 -0.0280 -0.0261 -0.0285 -0.0298 -0.0291 -0.0304 -0.0286
-0.0279 -0.0292 -0.0285 -0.0296 -0.0296 -0.0265 -0.0278 -0.0278
-0.0285 -0.0270 -0.0290 -0.0273 -0.0284 -0.0268 -0.0278 -0.0285
-0.0270 -0.0271 -0.0280 -0.0279 -0.0278 -0.0289 -0.0281 -0.0284
-0.0278 -0.0295 -0.0296 -0.0298 -0.0285 -0.0280 -0.0291 -0.0294
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0.0293 0.0299 0.0307 0.0293 0.0293 0.0306 0.0299 0.0306
0.0291 0.0300 0.0304 0.0310 0.0297 0.0297 0.0300 0.0293
0.0292 0.0305 0.0293 0.0311 0.0299 0.0299 0.0296 0.0307
0.0296 0.0304 0.0296 0.0305 0.0304 0.0309 0.0302 0.0296
0.0304 0.0307 0.0303 0.0298 0.0300 0.0301 0.0293 0.0296
0.0303 0.0298 0.0300 0.0300 0.0290 0.0296 0.0306 0.0312
0.0311 0.0298 0.0307 0.0313 0.0294 0.0316 0.0310 0.0299
0.0287 0.0298 0.0308 0.0299 0.0293 0.0291 0.0307 0.0307
0.0294 0.0308 0.0299 0.0296 0.0305 0.0307 0.0315 0.0294
0.0299 0.0308 0.0299 0.0304 0.0293 0.0303 0.0298 0.0301
0.0303 0.0307 0.0300 0.0303 0.0295 0.0302 0.0303 0.0301
0.0293 0.0304 0.0299 0.0305 0.0302 0.0311 0.0302 0.0300
0.0299 0.0296 0.0312 0.0300 0.0284 0.0305 0.0303 0.0307
0.0305 0.0293 0.0310 0.0299 0.0311 0.0308 0.0304 0.0307
0.0298 0.0314 0.0304 0.0285 0.0296 0.0291 0.0306 0.0300
0.0299 0.0301 0.0296 0.0302 0.0307 0.0299 0.0304 0.0301
0.0298 0.0289 0.0297 0.0308 0.0296 0.0309 0.0304 0.0294
0.0305 0.0307 0.0302 0.0299 0.0305 0.0302 0.0301 0.0293
0.0308 0.0288 0.0296 0.0306 0.0291 0.0307 0.0305 0.0298
0.0302 0.0290 0.0310 0.0306 0.0303 0.0298 0.0292 0.0294
0.0314 0.0301 0.0302 0.0310 0.0295 0.0297 0.0303 0.0309
0.0297 0.0300 0.0313 0.0304 0.0306 0.0310 0.0306 0.0300
0.0291 0.0300 0.0295 0.0301 0.0296 0.0314 0.0305 0.0301
0.0290 0.0302 0.0305 0.0299 0.0296 0.0298 0.0295 0.0307
0.0293 0.0298 0.0303 0.0305 0.0294 0.0289 0.0304 0.0310
0.0299 0.0292 0.0295 0.0298 0.0297 0.0294 0.0309 0.0307
0.0302 0.0292 0.0285 0.0302 0.0304 0.0301 0.0297 0.0301
0.0299 0.0300 0.0296 0.0290 0.0299 0.0283 0.0290 0.0312
0.0300 0.0314 0.0296 0.0293 0.0308 0.0301 0.0303 0.0307
0.0303 0.0310 0.0300 0.0319 0.0305 0.0293 0.0307 0.0304
0.0310 0.0310 0.0283 0.0301 0.0309 0.0292 0.0319 0.0287
0.0302 0.0290 0.0301 0.0308 0.0305 0.0295 0.0303 0.0291
0.0304 0.0298 0.0306 0.0285 0.0301 0.0298 0.0299 0.0309
0.0288 0.0297 0.0297 0.0297 0.0293 0.0296 0.0305 0.0298
0.0296 0.0311 0.0294 0.0294 0.0299 0.0299 0.0294 0.0292
0.0301 0.0327 0.0305 0.0300 0.0300 0.0307 0.0301 0.0304
0.0300 0.0298 0.0304 0.0301 0.0293 0.0302 0.0309 0.0302
0.0302 0.0297 0.0299 0.0307 0.0293 0.0318 0.0289 0.0307
0.0300 0.0301 0.0308 0.0298 0.0302 0.0302 0.0312 0.0297
0.0295 0.0304 0.0293 0.0294 0.0298 0.0302 0.0308 0.0295
0.0310 0.0292 0.0301 0.0300 0.0307 0.0314 0.0301 0.0307
0.0286 0.0307 0.0295 0.0307 0.0296 0.0310 0.0296 0.0299
0.0297 0.0292 0.0298 0.0289 0.0290 0.0289 0.0286 0.0303
0.0297 0.0308 0.0297 0.0302 0.0303 0.0302 0.0301 0.0297
0.0306 0.0302 0.0308 0.0297 0.0308 0.0301 0.0295 0.0295
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0.0307 0.0292 0.0315 0.0305 0.0289 0.0288 0.0316 0.0304
0.0317 0.0295 0.0310 0.0321 0.0297 0.0305 0.0286 0.0296
0.0307 0.0292 0.0282 0.0274 0.0318 0.0287 0.0291 0.0297
0.0299 0.0294 0.0305 0.0299 0.0301 0.0295 0.0276 0.0318
0.0307 0.0294 0.0283 0.0304 0.0314 0.0292 0.0316 0.0325
0.0297 0.0281 0.0302 0.0325 0.0297 0.0327 0.0306 0.0305
0.0291 0.0275 0.0290 0.0294 0.0271 0.0301 0.0271 0.0304
0.0294 0.0317 0.0289 0.0308 0.0310 0.0297 0.0317 0.0280
0.0309 0.0285 0.0287 0.0306 0.0313 0.0313 0.0292 0.0299
0.0323 0.0292 0.0281 0.0300 0.0308 0.0298 0.0287 0.0311
0.0285 0.0304 0.0300 0.0294 0.0304 0.0292 0.0291 0.0295
0.0297 0.0292 0.0313 0.0315 0.0297 0.0312 0.0293 0.0304
0.0312 0.0307 0.0289 0.0290 0.0292 0.0297 0.0294 0.0305
0.0299 0.0286 0.0281 0.0298 0.0305 0.0314 0.0298 0.0286
0.0314 0.0298 0.0312 0.0309 0.0271 0.0281 0.0308 0.0294
0.0274 0.0283 0.0318 0.0291 0.0300 0.0297 0.0300 0.0295
0.0327 0.0304 0.0309 0.0308 0.0290 0.0270 0.0294 0.0310
0.0303 0.0302 0.0315 0.0284 0.0292 0.0289 0.0294 0.0303
0.0292 0.0275 0.0282 0.0281 0.0304 0.0321 0.0293 0.0306
0.0300 0.0311 0.0305 0.0311 0.0279 0.0298 0.0298 0.0296
0.0298 0.0284 0.0309 0.0290 0.0292 0.0316 0.0310 0.0286
0.0315 0.0300 0.0298 0.0335 0.0304 0.0291 0.0290 0.0311
0.0283 0.0299 0.0310 0.0309 0.0312 0.0299 0.0313 0.0305
0.0283 0.0291 0.0295 0.0295 0.0299 0.0302 0.0308 0.0314
0.0293 0.0305 0.0291 0.0290 0.0303 0.0315 0.0320 0.0308
0.0307 0.0305 0.0295 0.0285 0.0295 0.0323 0.0297 0.0311
0.0310 0.0309 0.0305 0.0304 0.0333 0.0291 0.0298 0.0297
0.0307 0.0293 0.0298 0.0292 0.0317 0.0315 0.0305 0.0306
0.0337 0.0277 0.0285 0.0308 0.0294 0.0294 0.0294 0.0286
0.0323 0.0269 0.0299 0.0317 0.0297 0.0304 0.0300 0.0284
0.0328 0.0295 0.0312 0.0288 0.0289 0.0298 0.0304 0.0299
0.0319 0.0289 0.0298 0.0307 0.0308 0.0299 0.0302 0.0289
0.0312 0.0297 0.0298 0.0298 0.0315 0.0314 0.0267 0.0302
0.0306 0.0307 0.0316 0.0299 0.0282 0.0292 0.0291 0.0323
0.0306 0.0320 0.0303 0.0298 0.0297 0.0292 0.0287 0.0310
0.0298 0.0300 0.0293 0.0303 0.0293 0.0316 0.0301 0.0325
0.0295 0.0293 0.0294 0.0311 0.0299 0.0279 0.0302 0.0307
0.0323 0.0325 0.0288 0.0315 0.0312 0.0286 0.0305 0.0314
0.0259 0.0307 0.0296 0.0294 0.0310 0.0303 0.0286 0.0295
0.0297 0.0297 0.0314 0.0326 0.0303 0.0307 0.0297 0.0308
0.0290 0.0312 0.0303 0.0322 0.0306 0.0303 0.0303 0.0300
0.0305 0.0309 0.0306 0.0285 0.0299 0.0304 0.0305 0.0319
0.0307 0.0297 0.0315 0.0277 0.0319 0.0302 0.0302 0.0289
0.0299 0.0277 0.0313 0.0274 0.0302 0.0297 0.0301 0.0308
0.0315 0.0321 0.0327 0.0288 0.0279 0.0286 0.0292 0.0298
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5.98 5.12 5.18 5.18 5.00 5.05 5.98 5.01
5.97 5.05 5.17 5.13 5.14 5.14 5.12 5.23
5.01 5.87 5.09 5.10 5.04 5.18 5.16 5.16
5.47 5.97 5.00 5.07 5.04 5.14 5.00 5.99
5.09 5.96 5.19 5.26 5.10 5.18 5.08 5.80
5.56 5.19 5.52 5.92 5.64 5.04 5.21 5.22
5.92 5.87 5.58 5.28 5.86 5.14 5.12 5.18
5.91 5.91 5.97 oM2 5.02 5.06 5.27 5.26
5.07 5.16 5.09 5.14 5.96 5.08 5.05 5.09
5.89 5.95 5.08 5.12 5.07 5.03 5.09 5.96
5.98 5.09 5.18 5.44 5.04 5.08 5.24 5.12
5.95 5.13 5.87 5.11 5.18 5.01 5.10 5.05
6.08 5.09 5.20 5.28 5.09 5.09 5.14 5.13
5.95 5.08 5.15 5.13 5.14 5.02 5.10 5.14
5.47 5.24 5.29 5.04 5.10 5.02 5.08 5.17
5.03 5.93 5.17 5.61 5.09 5.08 5.03 5.13
5.99 5.98 5.13 5.31 5.86 5.24 5.20 5.12
5.33 5.03 5.21 5.90 5.13 5.42 5.29 5.17
5.84 5.03 5.66 523 5.00 5.30 5.26 5.21
5.91 5.90 5.09 5.99 6.00 5.30 5.25 5.19
5.03 5.10 5.18 5.27 5.04 5.24 5.98 5.67
5.96 5.54 5.07 5.16 5.90 5.20 5.22 5.18
5.05 5.06 5.14 5.20 5.28 5.14 5.20 5.17
5.49 5.10 5.50 5.37 5.40 5.07 5.21 5.19
5.98 5.09 5.17 5.11 SEOIN 5.19 5.30 5.19
5.01 5.05 5.10 5.16 5.47 5.17 5.30 5.18
5.82 5.10 5.80 5.48 5.03 5.18 5.29 5.28
5.01 5.62 5.13 5.17 5.10 5.25 5.32 5.16
5.97 5.76 5.05 5.13 5.77 5.18 5.22 5.14
5.45 5.74 5.09 5.21 5.42 5.16 5.18 5.16
5.83 5.75 5.06 5.10 5.14 5.18 5.25 5.09
5.88 5.96 5.00 5.10 5.16 5.24 5.31 5.21
5.97 5.97 5.99 5.16 5.15 5.33 5.27 5.22
5.01 5.97 5.01 5.99 5.34 5.23 5.14 5.08
5.99 5.98 5.29 5.98 5.10 5.50 5.41 5.25
5.96 5.58 5.17 5.28 5.53 5.70 5.38 5.20
5.99 5.02 5.18 541 5.94 5.38 5.47 5.26
5.07 5.09 5.80 5.02 5.95 5.42 5.36 5.12
5.93 5.98 5.01 5.20 5.00 5.38 5.36 5.01
5.95 5.42 5.16 5.43 5.19 5.31 5.19 5.09
5.13 5.84 5.98 5.55 5.12 5.31 5.38 5.22
5.12 5.71 5.05 5.26 5.45 5.25 5.13 5.80
5.95 5.91 5.75 5.13 5.09 5.32 5.21 5.15
5.52 5.95 5.94 5.21 5.26 5.33 5.25 5.17
5.10 5.98 5.60 5.61 5.17 5.26 5.38 5.28
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5.98 5.03 5.92 5.84 5.93 5.06 5.41 5.20
5.03 5.00 5.12 5.04 5.83 5.04 5.32 5.09
5.75 5.96 5.04 5.95 5.06 5.65 5.02 5.06
5.97 5.91 5.81 5.85 5.95 5.95 5.86 5.40
5.93 5.94 5.90 5.93 5.94 5.58 5.11 5.11
5.56 5.78 5.08 5.07 5.89 5.95 5.01 5.16
5.92 5.18 5.00 5.97 5.04 5.04 5.22 5.09
5.12 5.01 5.08 5.78 5.60 5.98 5.04 5.99
5.89 5.52 5.77 5.18 5.94 5.87 5.17 5.66
5.82 5.77 5.80 5.94 5.96 5.24 5.56 5.00
5.97 5.73 5.02 5.08 5.96 5.92 5.04 5.96
5.26 5.94 5.97 5.98 5.33 5.85 5.36 5.33
5.97 5.02 5.04 5.02 5.80 5.97 5.11 5.02
5.87 5.93 5.02 5.97 5.91 5.74 5.04 5.98
5.02 5.04 5.05 5.96 5.86 5.02 5.94 5.64
5.57 5.55 5.63 5.71 5.96 5.89 5.68 5.07
5.94 5.93 5.99 5.59 5.02 5.50 5.25 5.08
5.49 5.66 5.93 5.16 5.25 5.30 5.32 5.09
5.73 5.22 5.01 5.11 5.16 5.02 5.13 5.04
5.99 5.97 5.09 6.17 5.44 5.89 5.94 5.75
5.45 5.73 5.55 5.87 5.08 5.12 5.32 5.21
5.00 5.26 5.05 =) 5.08 5.06 5.10 5.06
5.65 5.08 6.04 5.06 5.00 5.27 5.20 5.13
5.97 5.76 5.75 5.06 5.99 5.10 5.32 5.20
5.87 5.99 6.07 5.16 5.05 5.01 5.11 5.98
5.92 5.98 6.06 5.21 5.13 5.11 5.17 5.20
5.06 5.08 6.04 5.18 5.16 5.35 5.20 5.09
5.04 5.03 5.12 NI 5.13 5.96 5.84 5.15
5.36 5.90 5.96 5.13 5.03 5.93 5.03 5.67
5.91 5.89 5.97 5.06 5.01 5.03 5.99 5.08
5.90 5.96 5.04 5.17 5.00 5.05 5.02 5.02
5.96 5.99 5.11 5.20 5.13 5.99 5.98 5.98
5.82 5.97 5.06 5.19 5.24 5.98 5.96 5.96
5.97 5.91 5.93 5.76 5.09 5.08 5.82 5.99
5.93 5.91 5.14 5.63 5.34 5.15 5.09 5.00
5.23 5.71 5.84 5.29 5.24 5.23 5.10 5.24
5.91 5.07 5.15 5.24 5.23 5.58 5.97 5.09
5.75 5.00 5.14 5.90 5.15 5.08 5.15 5.11
5.02 5.01 5.07 5.22 5.23 5.06 5.06 5.99
5.91 5.92 5.96 5.07 5.17 5.22 5.22 5.99
5.93 5.96 5.89 5.01 5.86 5.78 5.23 5.17
5.21 5.11 5.08 5.20 5.18 5.11 5.06 5.62
5.14 5.11 5.08 5.23 5.03 5.02 5.12 5.03
5.88 5.05 5.06 5.27 5.17 5.98 5.17 5.99
5.04 5.12 5.22 5.66 5.04 5.53 5.35 5.17
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A A o ' v ' 4
ATT NN ﬂ.7 NaﬂTi‘V]ﬂﬁ@‘UflufluNﬁﬂ”ﬁJ@QﬂfJ”ﬂJ@nuvl”luTnQUlWﬂW VDILNUINITWUN

=2 = v Z < Z
(mavanmsAnImslaoumlasnszuunstuain 2 asailu L as)

anudmumulnlih
2.84 2.74 2.84 2.79 2.86 2.86 2.64 2.69
2.67 2.70 2.82 2.71 2.77 2.74 2.73 2.81
2.90 2.81 2.82 2.81 2.86 2.82 2.65 2.70
2.76 2.75 2.72 2.70 2.75 2.67 2.76 2.72
2.82 2.83 2.70 2.03 2.09 2.09 2.79 2.82
2.59 2.77 2.72 2.70 2.79 2.77 2.68 2.76
2.83 2.89 2.76 29( 1 2477 2.79 2.73 2.67
2.82 2.78 2.70 2.69 2.67 2.61 2.80 2.80
2.79 2.78 2.86 2.83 2.86 2.76 2.66 2.59
2.77 2.78 2.78 2.74 2y 2.53 2.89 2.73
2.58 2.77 2.77 2.69 2Nk 2.66 2.74 2.74
2.83 2.88 273 2.70 2.24 Pails/ 2.81 2.81
2.64 2.75 2.74 2.73 273 2.76 2.75 2.75
2.84 2.92 2.87 2.85 2.82 2.75 2.74 2.83
2.85 2.77 2.22 2.44 2.61 2.73 2.22 2.85
2.77 2.85 2.75 2.78 2.76 2.65 2.51 2.01
2.17 2.51 2.79 2.78 2.34 2.65 2.06 2.97
2.75 2.86 2.83 2.81 2.26 2.20 2.08 2.01
2.37 2.50 2.74 2.57 2.73 2.70 2.05 2.99
2.82 2.75 2.68 2.61 2.76 2.87 2.08 2.05
2.87 2.82 2.85 TS 2.88 2.81 2.07 2.90
2.72 2.77 2.75 ik 2.74 2.73 2.13 2.38
2.22 2.69 2.47 2.79 2.82 2.76 2.99 2.21
2.82 2.75 2.77 a7 2.94 2.74 2.16 2.13
2.68 2.70 2.77 2.70 2.62 2.50 2.68 2.32
2.71 2.77 2.80 2.79 2.57 2.72 2.27 2.23
2.27 2.63 2.74 2.71 2.78 2.84 2.51 2.12
2.07 2.81 2.80 2y 2.31 2.18 2.37 2.36
2.66 2.65 2.72 2.88 2.68 2.69 2.49 2.19
2.11 2.16 2.38 2.81 2.89 2.74 2.83 2.22
2.70 2.69 2.76 2.71 2.75 2.73 2.95 2.72
2.76 2.74 2.68 2.72 2.78 2.72 2.24 2.86
2.79 2.76 2.52 2.79 2.80 2.78 2.98 2.96
2.75 2.74 2.76 2.70 2.77 2.70 3.00 2.68
2.70 2.77 2.62 2.67 2.82 2.69 2.98 2.03
2.77 2.70 2.63 2.44 2.76 2.71 2.19 2.01
2.82 2.77 2.60 2.80 2.85 2.82 2.20 2.12
2.79 2.71 2.62 2.68 2.72 2.63 2.08 2.17
2.77 2.73 2.80 2.80 2.79 2.76 2.95 2.04
2.49 2.71 2.75 2.70 2.79 2.74 2.91 2.01
2.75 2.71 2.80 2.89 2.85 2.78 2.91 2.10
2.78 2.65 2.44 2.67 2.78 2.70 2.04 2.11
2.77 2.71 2.72 2.72 2.69 2.76 2.84 2.29
2.80 2.76 2.76 2.76 2.87 2.79 2.95 2.00
2.80 2.69 2.76 2.78 2.84 2.78 2.03 2.96
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A A o ' v ' 4
ATT NN ﬂ.8 NaﬂTi‘V]ﬂﬁ@‘UflufluNﬁﬂ”ﬁJ@QﬂfJ”ﬂJ@nuvl”luTnQUlWﬂW VDILNUINITWUN

=2 = v Z < Z
(mavanmsAnImslaoumlasnszuunstuain 2 asailu L as)

anudmumulnlih
2.64 2.61 2.71 2.77 2.82 2.71 2.71 2.75
2.60 2.69 2.80 2.84 2.71 2.81 2.82 2.79
2.73 2.73 2.71 2.73 2.79 2.78 2.74 2.75
2.62 2.67 2.81 2.41 2.62 2.54 2.76 2.75
2.73 2.73 2.71 2.81 2.76 2.75 2.77 2.76
2.64 2.46 2.75 2.62 2.74 2.74 2.78 2.77
2.65 2.75 2.72 2.80 2.79 2.75 2.70 2.73
2.68 2.67 2.78 2.81 2.74 2.79 2.72 2.78
2.66 2.69 2.74 2.81 2=84" 2.31 2.82 2.85
2.62 3.00 2o 2.28 2 e 2.46 2.65 2.74
2.66 2.63 2.77 2.85 2.79 2.75 2.77 2.78
2.59 2.73 2.78 2.84 2.82 2.95 2.05 2.75
2.66 2.51 2.73 2.67 2.19 2.76 2.41 2.77
2.72 2.63 2.73 2.92 2.69 2.63 2.76 2.33
2.67 2.61 2.75 2.53 2.65 2.95 2.20 2.53
2.29 2.59 2.01 2.37 2.13 2.29 2.76 2.79
2.63 2.66 2.71 2.82 2.77 2.77 2.54 2.75
2.33 2.47 2.03 2.35 2.67 2.62 2.66 2.50
2.74 2.38 2.29 2.84 2.69 2.75 2.64 2.05
2.65 2.66 2.40 2.78 2.34 2.80 2.72 2.49
2.67 2.68 2.46 2.20 o 2.65 2.71 2.77
2.63 2.69 2.63 Pl 2.73 2.71 2.74 2.76
2.68 2.51 2.79 2.81 2.80 2.42 2.05 2.63
2.27 2.96 2.67 2.81 2B 2.70 2.88 2.71
2.56 2.28 2.51 2.59 2.82 2.73 2.65 2.73
2.66 2.67 2.80 2.77 2.71 2.74 2.54 2.10
2.64 2.49 2.67 2.17 2.21 2.76 2.78 2.73
2.64 2.71 2.78 2.00 2.18 2.73 2.57 2.28
2.63 2.39 2.95 2.87 2.78 2.71 2.70 2.15
2.61 2.18 2.98 2:33 2.79 2.32 2.56 2.81
2.61 2.69 2.50 2.47 2.91 2.63 2.74 2.76
2.61 2.74 2.81 2.79 2.73 2.81 2.81 2.78
2.21 2.58 2.72 2.77 2.81 2.77 2.80 2.70
2.69 2.76 2.82 2.76 2.76 2.79 2.76 2.73
2.80 2.73 2.80 2.81 2.79 2.81 2.79 2.73
2.71 2.77 2.80 2.78 2.83 2.86 2.86 2.78
2.64 2.69 2.78 2.74 2.78 2.75 2.76 2.72
2.69 2.72 2.77 2.79 2.80 2.81 2.81 2.80
2.69 2.63 2.74 2.63 2.64 2.82 2.79 2.76
2.73 2.73 2.30 2.71 2.72 2.80 2.85 2.77
2.60 2.67 2.77 2.83 2.86 2.70 2.79 2.76
2.72 2.58 2.82 2.79 2.74 2.86 2.83 2.84
2.72 2.72 2.81 2.79 2.83 2.82 2.81 2.80
2.59 2.32 2.79 2.76 2.73 2.67 2.76 2.65
2.74 2.66 2.83 2.82 2.81 2.82 2.76 2.79
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A v A v a Jd @ o ]
AT NN \1.1 ﬂ”lﬂ”lilﬂafJ‘LlLL']JaQﬂ’J”IlIfJ”I’JﬂJi’NLLNH’Ni]iW?JW‘H@Qﬂ”li‘]Ji‘]J‘]Jtiﬂi%‘]J’Juﬂ"li‘]Jll

NnouuesudIsuan 2549

%MD Change (September 2006)

-0.0423 -0.0692 -0.0755 -0.0451 -0.0212 -0.0339 0.0063
0.0152 -0.0151 -0.0537 -0.0863 -0.0817 -0.0093 -0.0680
-0.0257 -0.0308 -0.0961 -0.0029 -0.0500 -0.0667 -0.0554
0.0255 0.0202 0.0108 -0.0384 -0.0096 -0.0759 0.0360
-0.0432 -0.0314 -0.0178 -0.0089 -0.0601 0.0037 0.0111
-0.0357 -0.0194 -0.0417 -0.0527 -0.0099 -0.0559 -0.0229
-0.0401 -0.0030 0.0305 -0.0550 -0.0043 -0.0256 -0.0617
-0.0573 -0.0443 -0.0582 -0.0361 -0.0379 -0.0647 -0.0673
-0.0406 -0.0785 -0.1022 -0.0395 0.0007 -0.0561 -0.0689
-0.0158 -0.0466 -0.0700 0.0176 -0.0317 -0.0560 0.0012
-0.0309 -0.0200 -0.0079 0.0111 -0.0360 -0.0260 0.0069
-0.0289 -0.0695 -0.0773 0.0454 -0.0164 -0.0360 -0.0240
-0.0562 -0.0016 -0.0500 -0.0369 0.0038 -0.0614 -0.0629
-0.0688 -0.0017 -0.0442 -0.0156 0.0037 -0.0916 -0.0205
-0.0023 -0.0538 0.0409 -0.0326 -0.0187 -0.0193 -0.0294
-0.0123 -0.0500 -0.0763 -0.0060 -0.0038 -0.0185 -0.0121
-0.0463 -0.0425 -0.0593 -0.0249 -0.0436 -0.0531 0.0494
-0.0238 -0.0252 -0.0097 -0.0662 -0.0530 -0.0690 -0.0853
-0.0343 -0.0180 -0.1008 -0.0597 -0.0336 -0.0074 -0.0587
-0.0651 -0.0042 0.0257 -0.0419 -0.0300 -0.0789 -0.0457
-0.0624 -0.0074 -0.0745 -0.0464 -0.0132 -0.0169 -0.0837
-0.0145 -0.0274 -0.0114 -0.0590 -0.0561 -0.0021 -0.0176
0.0003 -0.0338 0.0211 -0.0158 -0.0433 -0.0783 -0.0315
-0.0877 0.0413 -0.0306 0.0109 -0.0599 -0.0295 -0.0523
-0.0025 -0.0618 -0.0208 -0.0594 -0.0788 0.0130 -0.0903
-0.0396 -0.0532 -0.0330 -0.0291 -0.0522 -0.0076 0.0084
-0.0498 0.0158 -0.0573 -0.0408 -0.0545 -0.0484 -0.0873
-0.0211 -0.0622 0.0293 -0.0369 -0.0722 -0.0445 0.0483
-0.0598 -0.0210 -0.0613 -0.0006 -0.0411 -0.0587 -0.0466
-0.0371 -0.0039 0.0029 -0.0321 -0.0235 -0.0070 -0.0531
-0.0148 -0.0457 -0.0907 -0.0238 0.0105 -0.0728 -0.0412
0.0071 0.0078 -0.0030 -0.0826 -0.0022 -0.0657 0.0090
-0.0514 -0.0643 -0.0084 -0.0453 0.0088 -0.0501 0.0017
-0.0390 -0.0571 -0.0483 -0.0044 0.0208 -0.0231 -0.0322
-0.0620 0.0291 -0.0287 -0.0143 -0.0377 -0.0244 -0.0102
-0.0501 -0.0220 -0.0765 0.0297 0.0092 -0.0438 -0.0330
0.0081 -0.0071 0.0227 -0.0456 -0.0068 -0.0347 0.0097
-0.0419 -0.0326 -0.0389 -0.0740 0.0004 -0.0453 -0.0127
-0.0271 -0.0244 -0.0305 0.0061 0.0449 -0.0638 -0.0576
-0.0655 -0.0995 -0.0271 -0.0234 -0.0886 -0.0255 0.0164
-0.0876 -0.0114 0.0047 -0.0694 0.0005 -0.0270 -0.0266
-0.0529 -0.0468 -0.0239 -0.0136 -0.0859 -0.0144 -0.0068
-0.0880 -0.0059 0.0081 -0.0294 -0.0099 -0.0467
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% MD Change (October 2006)

-0.0164 0.0489 0.0559 -0.0161 -0.1424 0.0179 -0.0694
-0.0806 -0.0523 -0.0313 0.0485 0.0152 -0.0130 -0.0676
-0.0613 -0.0439 -0.0589 -0.0414 -0.0244 -0.0743 0.0118
-0.0221 -0.0382 -0.0385 0.0086 -0.0239 -0.0217 -0.0611
-0.0470 0.0077 -0.0161 0.0260 0.0046 -0.0665 -0.0524
-0.0293 0.0015 -0.0459 -0.0213 -0.0402 -0.0591 0.0098
-0.0585 -0.0159 -0.0634 -0.0628 -0.0350 0.0010 -0.0341
0.0076 0.0209 0.0133 -0.0411 -0.0032 -0.0123 -0.0708
-0.0409 -0.0134 -0.0406 -0.0056 -0.0115 -0.0312 -0.0255
-0.0546 -0.0121 -0.0750 -0.0330 0.0433 -0.0176 -0.0843
-0.0841 0.0067 -0.0044 -0.0294 -0.0261 -0.0317 -0.0514
-0.0741 0.0193 -0.0088 -0.0020 -0.0438 0.0216 -0.0160
0.0618 -0.0160 -0.0411 -0.0741 -0.0017 -0.0684 -0.0970
-0.0784 -0.0122 -0.0169 -0.0569 -0.0850 -0.0620 -0.0564
-0.0343 -0.0054 -0.0645 0.0668 -0.0480 -0.0427 -0.0463
-0.0306 -0.0104 -0.0028 -0.0203 0.0046 -0.0344 0.0451
-0.0518 0.0171 -0.0650 -0.0655 -0.0520 -0.0368 -0.0378
-0.0272 -0.0256 -0.0244 -0.0323 -0.0918 -0.0286 -0.0157
0.0093 -0.0454 -0.0473 -0.0269 0.0003 -0.0387 -0.0460
-0.0298 -0.0060 -0.0743 -0.0509 -0.0212 -0.0485 -0.0007
-0.0242 0.0151 0.0453 -0.0304 -0.0321 -0.0500 -0.0196
-0.0127 -0.0505 -0.0174 -0.0463 -0.0345 -0.0472 0.0113
-0.0185 0.0041 -0.0020 -0.0134 -0.0080 -0.0607 0.0437
-0.0285 -0.0537 -0.0141 -0.0296 -0.0436 -0.0215 -0.0490
-0.0137 -0.0490 -0.0623 -0.0055 -0.0140 0.0108 -0.0385
0.0189 0.0068 -0.0433 -0.0678 -0.0204 0.0013 -0.0186
-0.0312 -0.0627 0.0047 -0.0039 -0.0307 -0.0170 -0.0285
-0.0336 0.0229 0.0018 -0.0288 -0.0460 -0.0488 -0.0585
-0.0445 -0.0468 -0.0027 -0.0277 -0.0695 -0.0501 -0.0732
-0.0353 -0.0626 -0.0522 -0.0685 -0.0087 -0.0804 -0.0268
0.0041 -0.0216 -0.1054 -0.0334 -0.0811 -0.0435 -0.0257
-0.0480 -0.0475 -0.0282 -0.0495 0.0116 -0.0777 -0.0308
-0.0736 0.0155 0.0024 -0.0474 -0.0412 -0.0241 -0.0272
0.0599 -0.0740 -0.0057 0.0045 -0.0895 0.0267 -0.0271
-0.0607 0.0233 -0.0694 -0.0083 -0.0153 -0.0378 -0.0203
-0.0285 -0.0148 -0.0298 0.0024 -0.0279 -0.0675 -0.0213
0.0492 0.0101 -0.0006 -0.0764 -0.0708 0.0253 -0.0360
-0.0304 -0.0193 -0.0130 -0.0267 -0.0513 0.0152 -0.0310
-0.0311 -0.0081 -0.0910 -0.0007 -0.0905 -0.0356 0.0128
-0.0154 -0.0446 -0.0602 -0.0423 -0.0501 -0.0055 -0.0432
-0.0403 -0.0727 -0.0657 -0.0366 -0.0915 0.0183 0.0047
-0.0591 -0.0348 -0.0503 0.0745 -0.0850 -0.0487 -0.0338
-0.0520 -0.0419 -0.0512 0.0043 -0.0611 -0.0150
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% MD Change ( November 2006)

-0.0011 -0.0475 0.0710 -0.0585 -0.0601 0.0025 -0.0308
-0.0751 -0.0341 0.0354 -0.0311 -0.0704 -0.0698 -0.0496
-0.0370 -0.0636 -0.0144 -0.0233 -0.0247 -0.0292 -0.0060
0.0387 0.0051 -0.0633 -0.0940 -0.0109 -0.0138 -0.0272
-0.0045 -0.0272 -0.0287 0.0091 -0.0252 -0.0038 -0.0108
-0.0563 -0.0247 -0.0452 -0.0174 0.0023 -0.0518 -0.0456
0.0163 -0.0586 0.0435 -0.0276 -0.0135 -0.0090 -0.0908
-0.0493 -0.0340 -0.0402 -0.0417 -0.0477 -0.0357 -0.0344
-0.0632 -0.0479 0.0343 -0.0396 -0.0494 -0.0274 -0.0372
-0.0514 -0.0325 -0.0940 -0.0815 -0.0424 -0.0472 -0.0354
0.0017 -0.0158 -0.0243 0.0058 0.0032 -0.0479 -0.0770
-0.0358 0.0088 -0.0407 0.0135 -0.0306 -0.0017 -0.0869
-0.0483 -0.0140 -0.0646 -0.0272 -0.0352 0.0005 -0.0465
-0.0528 -0.0598 -0.0768 -0.0852 0.0057 -0.0198 0.0346
0.0118 -0.0441 -0.0444 -0.0306 -0.0304 -0.0464 -0.0932
-0.0329 -0.0087 -0.0204 -0.0784 -0.0499 -0.0269 0.0218
-0.0329 -0.0361 -0.0288 0.0180 0.0232 0.0011 0.0157
-0.0045 0.0596 -0.0306 -0.0269 0.0080 -0.0489 -0.0711
-0.0577 -0.0277 -0.0208 -0.0058 -0.0157 -0.0489 -0.0782
-0.0103 -0.0322 -0.0013 -0.0295 -0.0556 -0.0840 -0.0800
-0.0500 0.0022 -0.0105 0.0056 -0.0502 0.0178 -0.0439
-0.0371 -0.0575 -0.0097 0.0101 0.0131 -0.0247 -0.0556
-0.0158 -0.0038 -0.0281 -0.0526 -0.0432 -0.0931 -0.0515
-0.0507 -0.0687 -0.0185 -0.0399 -0.0489 -0.0507 -0.0413
-0.0581 -0.0522 -0.0637 -0.0092 -0.0828 -0.0222 -0.0088
-0.0954 -0.0682 0.0326 -0.0557 0.0058 -0.0405 -0.0653
-0.0071 -0.0213 -0.0688 -0.0658 -0.0741 -0.0400 -0.0372
-0.1165 -0.0168 -0.0443 -0.0603 -0.0147 -0.0071 -0.0404
-0.0146 -0.0061 -0.0181 -0.0208 0.0066 -0.0056 -0.0254
-0.0208 -0.0134 -0.0338 -0.0243 -0.0024 -0.0418 0.0054
0.0014 0.0262 -0.0935 0.0052 -0.0233 -0.0675 -0.0108
-0.0464 -0.0713 -0.0409 -0.0545 -0.0171 -0.0581 -0.0327
0.0000 0.0088 -0.0128 -0.0070 -0.1066 0.0091 -0.0455
-0.1127 -0.0334 -0.0002 0.0302 -0.0393 -0.0807 -0.0353
-0.0510 -0.0037 -0.0697 0.0351 0.0259 -0.0301 -0.0089
-0.0618 -0.0204 0.0054 0.0124 -0.0081 -0.0518 -0.0835
-0.0324 -0.0675 0.0103 0.0285 -0.0139 0.0334 -0.0092
-0.0012 -0.0933 -0.0029 -0.0415 0.0276 -0.0199 -0.0147
-0.0459 -0.0193 -0.0321 -0.0602 -0.0058 -0.0024 -0.0287
-0.0270 -0.0779 -0.0509 -0.0635 -0.0226 -0.0931 -0.0103
-0.0086 -0.0045 -0.0074 0.0599 0.0124 -0.0712 -0.0208
-0.0530 -0.0603 -0.0064 -0.0175 0.0304 0.0074 -0.0130
-0.0402 -0.0549 -0.0663 0.0302 -0.0437 -0.0422
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% MD Change (December 2006)

0.0187 -0.0291 -0.0398 0.0340 -0.0435 -0.0359 -0.0488
-0.0914 -0.0284 -0.0184 -0.0233 -0.0322 -0.0797 -0.0402
-0.0360 0.0060 -0.0279 -0.0850 -0.0324 -0.0084 -0.0458
-0.0251 -0.0954 -0.0466 -0.0701 -0.0184 -0.0251 -0.0598
-0.1076 -0.0470 -0.0195 -0.0888 0.0091 -0.0766 -0.0104
-0.0219 -0.0914 -0.0065 -0.0129 0.0218 -0.0267 -0.0494
0.0013 -0.0478 -0.0231 0.0242 -0.0543 -0.0183 -0.0625
-0.0503 -0.0181 -0.0230 -0.0211 -0.0231 -0.0121 -0.0291
-0.0805 -0.0004 -0.0455 0.0309 -0.0547 -0.0854 -0.0688
-0.0512 -0.0734 -0.0190 0.0079 -0.0367 0.0371 -0.0718
-0.0615 -0.0008 -0.0404 -0.0402 -0.0514 -0.0486 -0.0131
-0.0323 -0.0212 0.0193 -0.0236 -0.0472 0.0136 -0.0347
-0.0711 -0.0549 0.0068 -0.0215 -0.0401 0.0101 -0.0252
-0.0198 -0.0884 -0.0557 -0.0373 -0.0436 -0.0084 -0.0229
-0.0605 -0.0148 -0.0392 -0.0440 -0.0790 -0.0184 -0.0131
-0.0272 -0.0191 -0.0132 -0.0101 -0.0154 -0.0189 -0.0221
-0.0642 -0.0293 -0.0822 -0.0423 -0.0753 -0.0517 -0.0124
-0.0140 -0.0217 -0.0106 -0.0031 -0.0195 -0.0074 -0.0127
-0.0419 -0.0151 -0.0578 -0.0329 -0.0450 -0.0103 -0.0396
-0.0241 -0.0918 0.0338 -0.0486 0.0161 -0.0215 0.0035
-0.0225 -0.0125 -0.0437 0.0091 -0.0198 -0.1069 -0.0517
-0.0098 -0.0131 -0.0050 -0.0407 -0.0306 -0.0175 -0.0838
-0.0455 -0.0083 -0.1009 -0.0219 -0.0500 -0.0513 -0.0720
-0.0219 -0.0092 -0.0654 -0.0802 -0.0173 -0.0321 -0.0354
-0.0619 -0.0537 0.0263 -0.0232 -0.0285 -0.0785 -0.0555
-0.0060 -0.1160 -0.0622 -0.0197 -0.1037 -0.0006 -0.0066
0.0166 0.0049 0.0019 -0.0597 -0.0517 -0.0765 -0.0118
0.0326 -0.0162 -0.0168 -0.0732 -0.1019 0.0133 -0.0237
0.0361 -0.0601 -0.0361 -0.0478 -0.0308 -0.0219 -0.0231
-0.0188 -0.1316 -0.0124 -0.0538 -0.0653 -0.0493 -0.0331
-0.0269 0.0061 -0.0179 -0.0616 0.0105 -0.0879 -0.0800
-0.0517 -0.0232 -0.0440 -0.0726 -0.0101 -0.0701 -0.0028
-0.0470 -0.0403 0.0229 -0.0721 -0.0085 -0.0453 0.0214
0.0162 -0.0433 -0.1093 -0.0248 0.0339 -0.0003 -0.0429
-0.0218 -0.0573 0.0001 -0.0534 -0.0462 -0.0344 -0.0081
-0.0521 -0.0187 0.0008 0.0103 -0.0371 -0.0988 -0.0264
-0.0177 -0.0087 -0.0483 -0.0252 0.0112 -0.0603 -0.0655
0.0462 -0.0125 -0.0702 0.0488 -0.0255 -0.0703 -0.0194
-0.0101 0.0088 -0.0053 -0.0085 -0.0263 -0.0741 -0.0320
-0.0380 -0.0324 -0.0245 -0.0206 -0.0149 -0.0252 0.0210
-0.0484 0.0350 -0.1017 0.0225 -0.0395 -0.0624 0.0133
-0.0671 -0.0540 -0.0140 0.0040 -0.0845 -0.0732 0.0238
-0.0573 -0.0665 -0.0431 -0.0272 -0.0724 -0.0741
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0.0274 -0.0240 0.0281 0.0786 0.0203 0.0510 0.0195
-0.0111 0.0254 0.0078 0.0441 0.0427 0.0467 0.0329
0.0345 0.0461 -0.0173 0.0309 0.0140 0.0804 0.0161
0.0290 0.0206 0.0223 0.0396 0.0461 0.0522 0.0151
0.0222 0.0328 0.0109 0.0557 0.0130 0.0517 0.0414
0.0076 0.0131 0.0597 -0.0029 0.0391 0.0093 0.0081
0.0370 0.0335 0.0063 0.0085 0.0151 0.0251 0.0386
0.0498 0.0666 0.0282 0.0495 0.0100 0.0381 0.0248
0.0074 0.0578 0.0278 0.0104 0.0696 0.0273 0.0429
0.0114 0.0535 0.0506 0.0342 0.0301 0.0634 0.0202
0.0005 0.0365 -0.0086 0.0492 0.0495 0.0461 0.0492
0.0098 0.0473 0.0402 0.0105 -0.0069 0.0103 0.0335
0.0307 0.0196 0.0174 0.0465 0.0594 0.0189 0.0239
0.0615 -0.0179 -0.0365 0.0006 0.0334 0.0232 0.0679
0.0287 0.0555 0.0222 0.0390 0.0334 0.0186 0.0175
-0.0099 0.0388 -0.0095 0.0709 0.0286 0.0022 0.0006
0.0261 0.0499 0.0106 0.0142 0.0083 -0.0089 0.0287
0.0130 0.0229 0.0199 0.0223 0.0279 0.0382 0.0535
0.0397 0.0478 0.0376 -0.0090 0.0109 0.0381 0.0242
0.0303 0.1021 0.0283 0.0243 0.0389 0.0087 0.0082
0.0434 0.0663 0.0513 0.0236 0.0146 0.0284 0.0305
0.0878 0.0170 0.0540 0.0479 0.0893 0.0654 0.0158
0.0310 0.0200 0.0297 0.0296 0.0488 0.0164 0.0145
0.0604 0.0160 0.0448 0.0121 0.0247 0.0298 0.0613
0.0257 0.0600 0.0485 0.0516 -0.0045 0.0546 0.0277
0.0269 -0.0321 0.0553 0.0549 0.0064 0.0469 0.0247
0.0263 0.0670 0.0144 0.0209 0.0372 0.0384 0.0141
0.0329 0.0213 0.0386 0.0235 0.0307 0.0464 0.0165
0.0068 -0.0161 0.0146 0.0269 0.0322 0.0112 0.0176
0.0300 0.0224 0.0281 0.0353 0.0472 0.0384 0.0102
0.0041 0.0597 0.0451 -0.0162 0.0358 0.0141 -0.0362
0.0481 0.0624 0.0400 0.0451 0.0111 0.0322 0.0369
0.0324 0.0297 0.0557 0.0357 0.0435 -0.0163 0.0637
0.0153 0.0428 0.0349 0.0916 0.0289 0.0507 0.0724
0.0495 0.0492 0.0138 0.0008 0.0124 0.0284 0.0232
0.0526 0.0160 0.0463 0.0458 0.0192 0.0097 0.0304
0.0133 0.0145 0.0316 0.0280 0.0207 0.0728 0.0206
0.0015 0.0419 0.0168 0.0678 0.0496 0.0285 -0.0068
0.0410 0.0262 0.0216 -0.0036 0.0161 0.0668 0.0282
0.0330 0.0166 0.0469 0.0106 0.0618 0.0409 -0.0272
0.0516 0.0071 0.0536 0.0612 -0.0131 0.0489 0.0494
0.0743 0.0262 0.0329 0.0414 0.0286 0.0110 0.0353
0.0606 0.0248 0.0153 0.0142 0.0779 0.0438
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0.0534 0.0549 0.0605 0.0152 0.0161 0.0247 0.0202
0.0340 0.0491 0.0587 0.0762 0.0478 0.0341 0.0174
0.0193 0.0453 -0.0063 0.0702 0.0459 0.0522 0.0257
0.0410 0.0325 -0.0124 0.0111 0.0318 0.0796 0.0035
0.0108 0.0317 0.0325 0.0423 0.0204 0.0179 0.0446
-0.0012 0.0352 0.0140 0.0029 0.0598 0.0332 0.0480
0.0485 0.0449 0.0403 0.0404 0.0048 0.0607 0.0322
0.0136 0.0432 -0.0114 0.0053 -0.0129 0.0010 0.0462
0.0395 0.0375 0.0241 0.0436 0.0016 0.0423 0.0133
0.0328 0.0196 0.0069 0.0644 0.0226 0.0473 -0.0137
-0.0157 0.0235 0.0322 0.0357 0.0297 0.0267 0.0326
0.0282 0.0563 0.0498 0.0291 0.0223 0.0278 0.0732
0.0356 0.0083 0.0213 0.0433 0.0043 -0.0345 0.0440
0.0315 0.0011 0.0403 0.0275 0.0464 0.0507 0.0425
0.0219 0.0313 0.0495 0.0498 0.0305 0.0224 0.0161
-0.0068 0.0642 0.0015 0.0233 -0.0091 0.0492 0.0570
0.0385 0.0344 0.0085 0.0370 0.0560 0.0735 0.0186
0.0532 0.0116 0.0208 0.0032 0.0246 0.0321 0.0560
0.0088 0.0198 0.0511 0.0451 0.0321 0.0675 -0.0060
0.0371 0.0324 0.0123 0.0528 -0.0152 0.0283 0.0652
-0.0043 0.0446 0.0228 0.0407 0.0264 0.0708 0.0206
0.0038 0.0289 -0.0090 0.0396 0.0183 0.0029 0.0463
0.0334 0.0115 0.0633 0.0736 0.0282 0.0629 0.0394
0.0771 0.0162 0.0514 0.0021 -0.0238 0.0262 0.0128
0.0104 0.0562 -0.0020 0.0432 0.0111 0.0028 0.0370
0.0396 0.0186 0.0507 0.0355 0.0030 -0.0223 0.0091
0.0071 0.0175 0.0007 0.0384 0.0189 -0.0072 0.0733
0.0161 0.0209 0.0379 0.0236 0.0191 0.0234 0.0658
0.0212 0.0686 0.0000 0.0632 0.0081 -0.0021 0.0437
0.0160 0.0273 -0.0003 0.0834 0.0398 0.0505 0.0463
0.0349 0.0513 0.0318 0.0647 -0.0029 0.0207 0.0570
0.0248 0.0357 0.0757 0.0216 0.0208 -0.0025 0.0334
-0.0105 -0.0055 0.0602 0.0095 0.0551 0.0416 -0.0011
0.0087 0.0419 0.0470 0.0443 0.0444 -0.0079 0.0177
0.0599 0.0112 0.0049 0.0244 0.0325 0.0507 0.0377
0.0401 -0.0001 0.0181 0.0375 -0.0019 0.0206 0.0063
0.0360 0.0097 0.0170 0.0544 0.0242 0.0050 0.0136
0.0443 0.0378 0.0432 0.0282 0.0551 0.0528 0.0370
0.0606 0.0540 0.0511 0.0086 0.0235 0.0377 0.0260
0.0358 0.0384 0.0352 0.0377 0.0464 0.0167 -0.0013
0.0041 0.0159 0.0464 -0.0119 0.0055 0.0612 0.0111
0.0169 0.0156 0.0296 0.0210 0.0546 0.0297 0.0486
0.0354 0.0656 0.0167 0.0426 0.0168 0.0400
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0.0084 0.0311 0.0372 0.0101 0.0091 0.0581 0.0382
0.0502 -0.0143 0.0387 0.0224 0.0246 0.0258 0.0480
0.0583 0.0197 0.0154 0.0400 0.0432 0.0081 0.0231
0.0300 0.0387 -0.0162 0.0867 0.0395 0.0322 0.0601
-0.0235 -0.0226 0.0149 -0.0056 0.0970 0.0512 0.0422
0.0201 0.0148 0.0152 0.0656 -0.0258 0.0353 0.0318
0.0121 0.0029 0.0061 0.0162 0.0434 0.0176 0.0055
0.0396 0.0529 0.0176 0.0165 0.0699 -0.0016 0.0399
0.0217 0.0058 0.0279 0.0576 0.0429 0.0119 0.0185
0.0050 0.0857 0.0315 0.0176 0.0516 0.0455 0.0213
0.0186 0.0549 0.0222 0.0271 0.0147 0.0144 0.0272
0.0421 0.0412 0.0219 0.0222 0.0386 0.0258 0.0332
0.0008 0.0533 0.0247 0.0642 0.0353 0.0450 -0.0191
0.0435 0.0149 0.0157 0.0237 0.0282 0.0023 -0.0056
0.0441 0.0139 0.0405 0.0492 0.0236 0.0171 0.0308
0.0434 0.0428 0.0023 0.0638 0.0578 0.0842 0.0073
0.0555 0.0297 0.0586 0.0544 0.0801 0.0494 0.0292
0.0050 0.0409 0.0527 0.0502 0.0311 0.0964 0.0049
0.0498 0.0288 0.0496 0.0514 0.0465 0.0266 0.0435
0.0391 0.0507 0.0129 0.0318 0.0333 0.0611 0.0259
0.0206 0.0013 0.0283 0.0147 0.0346 0.0469 0.0586
-0.0035 0.0360 0.0545 0.0085 0.0066 0.0314 0.0735
0.0285 0.0452 0.0255 0.0320 0.0042 0.0022 -0.0067
0.0409 0.0764 0.0235 0.0424 0.0662 0.0201 0.0131
-0.0033 0.0075 0.0262 0.0211 0.0772 0.0518 0.0535
0.0472 0.0515 -0.0011 0.0108 0.0242 0.0535 0.0540
-0.0009 0.0100 0.0483 -0.0108 0.0598 0.0928 0.0328
0.0130 0.0769 0.0799 0.0528 0.0592 0.0033 0.0671
0.0336 0.0146 0.0302 0.0128 0.0291 0.0110 0.0395
0.0381 0.0039 -0.0020 0.0027 -0.0070 0.0485 0.0579
0.0009 0.0612 0.0118 0.0167 0.0578 0.0326 0.0292
0.0417 0.0463 0.0313 0.0041 -0.0168 0.0586 -0.0010
0.0238 0.0450 0.0171 0.0456 0.0699 0.0254 0.0185
0.0577 0.0473 0.0352 0.0551 0.0314 0.0237 0.0455
0.0603 0.0352 -0.0036 0.0345 0.0392 0.0259 0.0488
0.0264 0.0409 0.0406 -0.0284 0.0056 0.0032 0.0621
0.0421 -0.0170 0.0346 0.0251 0.0252 0.0401 0.0054
0.0354 0.0111 0.0006 0.0493 0.0363 0.0523 0.0856
0.0532 0.0289 -0.0088 0.0151 0.0312 0.0382 0.0472
0.0232 0.0475 0.0354 0.0012 0.0668 0.0522 0.0363
0.0058 0.0416 0.0220 0.0266 0.0538 0.0361 0.0154
0.0551 0.0683 0.0140 -0.0074 0.0668 0.0122 0.0396
0.0525 0.0379 0.0017 0.0238 0.0522 0.0249
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0.0294 -0.0077 0.0266 0.0383 0.0453 0.0436 0.0349
0.0640 0.0615 0.0642 0.0313 0.0098 0.0524 0.0458
0.0420 0.0013 0.0368 0.0349 0.0423 0.0234 0.0080
0.0098 0.0316 0.0326 0.0251 0.0281 0.0327 0.0227
0.0350 -0.0111 0.0168 0.0293 0.0288 0.0041 0.0353
0.0572 0.0294 -0.0151 0.0542 0.0666 0.0389 -0.0088
0.0840 0.0515 0.0071 0.0192 0.0418 0.0385 0.0170
0.0368 0.0259 0.0118 0.0334 -0.0049 0.0741 0.0626
0.0062 0.0073 0.0346 0.0108 0.0124 -0.0244 0.0354
0.0280 0.0335 0.0298 0.0408 0.0510 0.0447 0.0301
0.0074 -0.0107 0.0003 0.0290 0.0349 0.0267 0.0460
-0.0043 0.0438 0.0107 0.0433 0.0575 0.0568 0.0544
0.0396 0.0694 0.0218 0.0147 0.0317 0.0431 0.0082
0.0445 0.0213 0.0638 0.0633 0.0357 0.0083 0.0818
-0.0009 0.0658 0.0145 0.0096 0.0027 0.0108 0.0514
-0.0182 0.0123 0.0302 0.0586 0.0478 0.0514 0.0111
0.0040 -0.0118 0.0404 0.0029 0.0596 0.0422 0.0347
0.0329 0.0306 0.0176 -0.0004 0.0209 0.0451 0.0533
0.0523 0.0297 0.0154 0.0195 -0.0117 0.0239 0.0231
0.0220 -0.0126 0.0387 0.0499 0.0282 0.0219 0.0191
0.0499 -0.0126 0.0274 0.0581 0.0881 0.0193 0.0259
0.0317 0.0505 0.0616 0.0374 0.0425 -0.0120 0.0350
-0.0095 -0.0045 0.0453 0.0069 0.0543 0.0247 0.0136
0.0416 0.0339 0.0140 0.0045 0.0345 0.0274 0.0446
-0.0170 -0.0176 0.0243 0.0241 0.0265 0.0267 0.0882
0.0429 0.0030 0.0137 0.0209 0.0099 -0.0301 0.0257
0.0221 0.0191 0.0443 0.0010 -0.0165 0.0282 0.0517
0.0275 0.0216 0.0411 0.0668 0.0132 -0.0036 0.0022
0.0309 0.0210 0.0130 0.0016 0.0127 0.0298 0.0464
0.0531 0.0198 0.0408 0.0577 0.0447 0.0217 0.0510
0.0953 0.0519 0.0118 0.0392 0.0557 0.0454 0.0528
0.0215 0.0735 0.0223 0.0362 0.0135 0.0304 0.0352
0.0198 0.0686 0.0328 0.0670 0.0295 0.0615 0.0430
0.0353 -0.0105 0.0165 0.0526 0.0075 0.0364 0.0055
0.0376 0.0605 0.0447 0.0472 0.0498 0.0234 0.0342
0.0529 0.0523 0.0089 0.0402 0.0640 0.0056 0.0127
0.0462 0.0389 -0.0045 0.0327 0.0495 0.0300 0.0327
-0.0134 0.0142 0.0188 0.0417 0.0283 0.0480 0.0199
0.0602 0.0165 0.0602 0.0115 0.0376 0.0054 0.0142
0.0563 0.0560 0.0177 0.0390 0.0089 0.0588 0.0436
0.0203 0.0463 0.0412 0.0079 0.0136 0.0185 0.0372
0.0258 0.0414 0.0412 0.0204 0.0245 0.0138 -0.0086
0.0548 0.0421 0.0103 0.0055 -0.0231 0.0189
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Peel Strength (September 2006)

5.13 14.49 11.87 8.33 5.83 5.26
9.43 5.21 6.15 11.32 6.12 5.01
7.75 8.48 6.86 9.98 14.30 5.09
7.19 7.19 5.90 7.69 5.09 5.32
7.65 7.80 6.92 6.74 8.24 6.90
10.11 10.25 6.71 6.65 11.84 11.21
14.77 6.72 7.51 13.07 11.56 6.46
7.23 7.19 8.45 7.44 6.42 8.66
8.37 11.42 546 10.67 19.41 7.16
8.50 11.37 8.98 6.04 %5 8.73
8.07 8.48 9s51 8.98 9.63 8.06
12.41 7.49 7.40 7.67 10.03 5.89
7.60 7.53 11.30 8.46 8.73 13.59
5.75 13.32 7.31 7.65 5.23 5.49
11.42 5.51 10.83 6.86 5.88 12.88
8.60 8.95 8.10 5.68 5.06 7.10
6.13 7.62 6.94 13.32 13.18 10.95
6.12 6.07 5.63 5.07 11.56 5.75
6.32 8.84 6.87 7.25 10.94 9.16
6.17 5.13 13.06 6.60 9.87 10.41
Peel Strength (October 2006)
8.42 11.68 9.53 Sl 6.70 5.90
8.27 9.52 5.30 6.62 5.83 6.49
5.44 11.04 5.98 6.56 10.47 5.27
6.39 8.98 9.88 8.58 7.11 6.31
10.04 5.48 6.21 5.90 6.06 8.97
9.91 6.82 8.60 5.96 6.31 11.74
9.66 5.81 9.10 5.56 5.90 7.81
8.96 6.00 6.03 6.79 5.87 5.23
10.94 7.50 5.45 5.18 8.62 12.52
5.95 5.27 8.66 5.59 12.21 7.01
5.48 8.73 9.21 11.28 5.14 7.94
9.84 7.49 7.71 6.33 14.63 8.58
8.01 8.27 7.38 6.20 13.28 6.05
5.89 9.25 7.83 9.07 10.54 10.93
10.04 12.85 15.41 7.93 7.95 7.09
7.18 13.14 6.89 7.43 5.83 7.67
7.26 12.77 6.01 9.37 5.06 9.88
8.47 5.22 12.71 5.98 10.23 12.01
12.54 15.49 5.91 5.89 6.87 11.94
8.18 6.89 8.14 7.05 5.79 6.42
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13.63 5.63 13.07 5.42 5.49 5.09
7.20 7.35 5.70 6.69 5.99 9.10
7.10 5.28 7.83 5.72 11.04 8.29
7.93 5.12 10.07 10.31 5.79 5.30
7.72 7.55 9.49 5.95 8.97 6.42
7.78 9.54 6.36 7.06 12.43 8.79
10.05 11.97 6.87 8.94 7.54 5.06
6.11 6.85 8.38 5.34 6.81 12.12
6.47 5.47 11.48 7.80 6.83 6.84
10.80 5.21 7.18 6.46 6.74 11.77
5.76 9.74 6.67 6.41 058 6.81
6.74 5.18 9.60 9.17 8.11 5.42
8.33 8.11 10.72 10.10 10.81 8.47
5.88 10.51 6.88 8.74 9.09 6.63
6.97 5.25 12.71 9.82 8.92 6.43
6.81 6.10 11.03 13.42 7.19 12.08
7.66 7.74 7.89 6.66 6.86 6.84
8.89 6.79 10.10 9.09 7.04 5.08
5.64 5.59 10.23 7.80 8.95 6.55
14.79 8.26 5.55 U773 6.36 7.23
Peel Strength (December 2006)
6.54 8.89 7.14 5.86 10.72 951
5.89 11.59 6.08 5.78 8.25 11.46
6.16 7.81 7.84 6.22 7.08 9.92
8.29 5.17 6.46 T8 12.26 6.48
6.15 5.30 6.86 5.36 5.52 9.20
6.51 5.05 5.71 6.94 9.25 6.09
9.95 5.75 10.77 11.72 5.00 6.90
5.05 7.73 8.67 6.69 7.24 7.85
9.57 6.23 7.60 6.22 9.47 11.07
13.97 6.55 6.32 8.56 7.94 9.99
5.49 12.01 5.82 8.67 10.48 7.86
6.28 7.33 7.40 6.09 10.07 6.69
8.70 8.46 6.99 6.19 8.99 11.39
5.52 6.76 7.98 5.82 6.00 8.18
11.92 5.69 9.73 5.60 6.43 8.29
6.91 11.00 11.46 7.01 5.69 13.76
8.53 7.06 10.47 5.64 5.86 5.11
5.49 12.17 9.88 7.87 11.97 7.81
9.99 7.64 6.69 5.23 12.33 11.41
7.62 7.65 6.47 9.84 8.64 10.46
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anumumululi (September 2006)

2.27 2.03 1.88 2.73 1.63 2.35
2.21 3.12 2.84 2.59 2.93 2.16
2.96 2.76 2.20 3.18 2.28 2.56
1.93 2.67 3.20 2.53 2.17 2.31
1.91 2.52 2.34 2.22 3.25 3.30
3.07 1.56 2.17 2.84 2.64 1.49
2.47 3.19 1.54 3.07 1.98 1.68
2.95 2.67 2.85 2.67 2.19 2.54
1.59 2.98 2.03 3.81 1.68 1.21
1.55 3.14 2.93 1.77 N5 3.80
2.00 1.97 3.06 2.80 2.60 2.93
2.99 1.97 2.95 3.13 1.90 283
2.42 2.95 3.70 2.42 2.37 3.02
2.33 1.54 2.38 3.03 2.30 1.86
2.06 1.63 3.04 P. 7T 2.25 2.81
1.82 3.17 1.92 2.38 3.18 2.23
2.84 3.09 1.41 3.15 2.93 1.97
3.13 2.83 3.35 2.12 2.53 2.06
1.67 1.89 1.58 1.98 273 3.15
2.55 1.34 2.69 ST 3.43 2.55
anumumululi (October 2006)
3.15 2.04 3.03 2.59 158 2.15
2.70 1.59 1.80 2Ll 1.95 1.81
3.14 2.28 2.71 1.90 3.34 1.73
2.17 2.46 3.08 3.08 1.98 2.83
3.12 2.88 3.01 2.26 2.54 1.88
2.16 3.43 3.47 1.97 1.68 1.60
2.74 2.27 1.98 3.28 1.67 2.58
2.01 1.96 3.44 2.86 2.45 2.69
2.68 2.41 2.30 3.33 2.19 3.99
2.99 2.32 2.86 2.72 2.15 2.23
2.60 1.95 2.17 3.02 2.78 2.58
3.16 2.46 2.15 1.91 2.40 1.79
2.74 2.70 2.71 2.78 2.44 2.29
1.71 2.80 1.57 1.68 2.07 1.88
3.17 3.20 2.51 1.72 1.71 1.84
2.29 3.18 2.92 3.27 2.10 2.22
1.89 2.34 2.68 2.95 2.67 1.75
2.17 1.90 2.57 2.12 2.61 2.49
3.07 2.89 3.34 1.91 3.83 2.01
2.50 2.27 2.02 2.90 3.33 1.62
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manudumuInih (November 2006)

2.01 3.18 3.01 1.90 1.65 2.77
3.35 1.69 2.67 1.53 2.94 2.70
3.39 3.09 3.26 2.75 2.14 3.02
2.70 2.40 2.24 2.56 1.88 2.11
1.71 1.66 2.08 2.23 2.62 2.49
3.09 2.18 1.73 2.0 1.85 3.12
1.78 2.59 3.04 28311 1.88 2.79
3.40 2.10 1.62 2.56 227" 2.92
2.23 3.29 24522 2.98 2.97 2.54
3.38 2.37 2.36 2.45 355 2.09
2.88 3.09 2.76 55 2.24 1.15
2.76 2.40 2.20 1.66 3.22 ™
1.60 3.24 2.23 3.16 2 TAS) 2.05
2.62 2.62 1.99 3.29 2.67 1.76
2.40 2.89 3.37 i.79 2.94 1.97
2.79 2.00 2.49 2.59 3.26 3.02
3.25 3.08 3.09 2.94 2.26 2.51
3.20 2.47 1.58 2.35 2.03 1.28
1.53 2.82 2.78 3.89 2.95 3.14
1.73 2.95 2.76 1.69 3.01 2.58
manudumu il (December 2006)
1.77 3.13 2.37 1.96 3.23 3.02
2.94 2.41 3.12 3.18 1.52 2.71
2.62 1.56 3.59 1.89 3.02 1.84
2.98 2.40 3.19 3.52 2.32 2.91
2.40 3.36 3.53 1.88 2.89 2.01
351 3.26 1.76 1.53 2.00 2.00
2.08 2.41 2.81 3.05 2.81 3.25
3.27 3.05 3.07 2.26 2.40 2.12
2.88 2.11 3.19 2.89 2.79 2.25
3.41 2.82 3.45 1.61 2.33 2.10
3.34 2.63 3.03 2.21 3.05 2.08
3.06 3.26 1.81 3.24 1.71 2.12
2.43 2.47 2.87 2.38 2.03 2.14
2.23 1.83 1.61 3.09 2.49 2.54
2.17 2.82 2.84 2.34 2.79 2.18
2.70 3.48 2.76 1.87 3.25 2.08
3.33 2.21 1.92 1.61 1.99 3.08
1.59 2.59 2.39 1.71 1.81 2.95
2.18 3.38 1.91 3.23 3.12 2.43
2.41 1.88 2.70 2.54 3.11 2.32
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