manunanan lagldimatindainssuIsms

AR Y] a Qy v d A J
NIUANH: ﬂ’i%‘lJ314ﬂ'liéllﬂal‘lflﬂqﬂﬁ1ﬂﬂﬁﬁﬂdwﬁﬂ‘ﬂuﬁjua1iﬂﬂﬁmﬂiw

PRODUCTIVITY IMPROVEMENT BY METHOD ENGINEERING
TECHNIQUE: A CASE STUDY OF A POLISHING PROCESS AT A

HARD DISK DRIVE COMPONENT MANUFACTURER

(v ¢ o
USyainsal Tuneg

a a d.g | v 4! =f LY
’;mmwuﬁmﬂumuﬂmmmmiﬁnmmumngm

YIyay1iaInssumansumivadia a1v13IaInIsNgAaIvng
a J
AMZIAINTINANAAT

) U = U =
v Ingnasmalulags1runatyys

[

Umsdinu 2555

<
dvansvesnrIngaumalulagsruinasyys

[



manuNananlaalymainlanssadsms

AR Y a QQ’ v d A J
NIUANH: ﬂ’i%‘lJ314ﬂ'liallﬂaluﬂqﬂEﬂT‘iﬂﬁﬁﬂdﬂﬁﬂ‘lfﬂﬁ?ﬂﬁ]iﬂﬂﬁmﬂiw

(Y] ¢ o
U5yannsal Tuneg

a a

¢ & v cé = %
ImeninusiuaiuniaueImsAnMNTaAng s
Sy iainssumansumioadia a1v13nIAINIINIAAIHNS

a d
AUZIAINTINAIAAS

a e = U =)

umIngnasmalulags1ruenatyys

Umsfnm 2555

<
dvansveanrIngnaumalulagruinasyys

[



v Y a a J A a A a an R
HIVOINENUNUD fnﬁLWllWﬂNﬂﬂiﬂﬂlﬂﬂuﬂjﬁﬁﬂﬁiujﬁﬂ15 NTIUANY:

o a £ s a 7
ﬂﬁg‘]_l?luﬂ']iTﬂiuq@ﬁ’]ﬂﬂﬁﬁﬂwaﬂ%uﬁ?ua1iﬂﬂﬁfﬂﬂiw

Yo-uuana welsrannssl Tunes
A1 INTTUYAAINNIT
¢a ¢ v A
o113afifSnmn 509 ANI19156 UF1 AUABIFes, Ph.D
Pmsdinm 2555
U v
Unfaneo

Y ! i
’JTIfJTH‘Wuﬁuifhﬂﬂi%ﬁﬁﬁlﬁ@mﬂﬂigﬁﬂ‘ﬁﬂWWﬂi%‘]J'J‘L!ﬂTiWﬂmla%ﬂﬁﬁﬁﬂl"uﬂﬂ

q
Y ¢

A @ a A ' a J| Y o o o & A o a
w3099ns ulssnundasudiuaiaan lasil Tagldinemanmsdivaunsesinsuazmaiin
a an < o & A o A @ a Aa
Aenssuasmsiunuinalumsaanaimsdivauniosdns meliulyalssansainms
MOULAZINUNAREAVYDINTZUIUMTTADINMTANINTZVIUMTTINIUVOIMTTATUIUT

v
UWUA Middle End MU Back End vedl3aniumda¥udiueriaanlasil wuidasima@u
n3033nsMegniovaz 38.77 dawansznuliilsz@ninmlassiuveunsesinsdiegniooas
< 1A " o { o 2 o A 2
29.95 iumalimsuenasdud livuawszeznandimua dTuaeunmsduivauEuInms
9 = A A @ 9 o g‘/
s MTeyanazssyamaveyr danudyriganevinegninieva lgarlumslsuas
Y o @ A Y A o @ a 9
WuLaM ISl jsnming auuasudunan13liulgwsdiemses nuuums
NAADY
HaMIUSUUIEINT 058001981090 1A1AY 15.68 WIN/FUNMTHER 1MADINEN 3.41
A a 2 a a 2 I 2
WA/quMsHER tazdmsamumanaa 1an1nM@u 4,000,000 Fuideu 11y 6,000,000 Fuifou

a A " 1 o ] o I & 1

HAANTNAIULS SIUINLDIN 99.72 FUABTILIULTIUADH Tuam 3y 1Tu 161.58 Fuso

v v Y v
#2109 LLiQﬁMNﬂﬂﬂWWﬁHMﬂTiﬁ\i‘l@ML‘WNmﬂ 0.0069 FUABDUIN L‘]dJL! 0.012 ¥UADUIN ﬁNNﬂ‘lﬁl

' a 9 Y o a Y Aa A E
ﬁﬁﬂiﬂﬁ\?ﬂ@‘]Jﬁuﬂ1llﬂ@'l1llfﬂﬁ'LlﬂL!,a3@]1N1J53J1Mﬂ31ﬂﬂﬂ\1ﬂ15ﬂﬂlwlliﬂﬂ"l]u

MdAgy : uwandn Uszansnmlagsmueunieddns oasINSIALATOIINT



Thesis Title Productivity Improvement by Method Engineering Technique: A
Case Study of a Polishing Process of a Hard Disk Drive
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Academic Year 2012
ABSTRACT

The objective of this research was to improve the efficiency of process and machining
operation at a hard disk drive component manufacturer. The method engineering technique and setup
time reduction was used to enhance the efficiency by reduce setup time for productivity improvement
of polishing process. Polishing processes of the Middle End and Back End department at the case
study company were selected to study. Found the availability rate of 38.77 was low affect to the
overall equipment effectiveness value is at 29.95 percent. Hence, the production could not achieve
the monthly target which lingered the delivery time.

The process begins by gathering the data and determines the cause of the problem. The
polishing machine is bottleneck process. After confirm result by design of experimental.

For improvement can reduce setup time from 15.68 minutes / lot to 3.41 minutes / lot. the
quantity of product increased from 4,000,000 pieces / month to 6,000,000 pieces / month. the labor
productivity from 99.72 to 161.58 parts per labor hour, the capital was increased from 0.0069 to
0.012 bath/pieces. Consequently, the delivery time and production output met with the customer

requirements.

Keywords : productivity improvement, overall equipment effectiveness, availability
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d' a Aa d' [ a o A R
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uh Input Output ANHULVOUTY
FOUVAUIY W uan anisn 9 Hudia U
19 W.A. 53 4,497 1,108 663 290 50 80 25 -
20 W.M. 53 4,275 1,285 992 143 27 60 63 -
20M.A. 53 | 4311 1,097 876 213 5 3 - -
22 N.A. 53 4,371 1,320 1,123 110 54 20 13 -
23 N.A. 53 4,348 1,261 985 231 31 14 - -
24W.A. 53 | 4333 1,050 764 114 98 57 17 -
25 N.N. 53 4,114 1,089 976 89 24 - - -
37U 30,248 8,210 6,379 1,190 289 234 118 -
a a o A a o
HHUANNUSINFHAVRUTINHAINAIZLIUMITA
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2 =
g 5000 -60 3
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2 4000 S
3000 40
2000
- 20
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FiAUDINY 508UAUIU ung uan Other
NuIvvouTY (FU) 6379 1190 289 352
Percent 77.7 14.5 355 4.3
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1ANT1IN 4.2 1AZAINN 4.9 WUNFUAVDATENANNNAINATEUIUNITVAND T08
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1. ﬂ%h]ﬂmaWa@m’ﬂﬂ%‘ﬂTﬂ?ﬂﬂﬂﬁNaﬁﬂimﬁﬂﬂﬂu‘ﬁﬂﬂﬂu =12,960 YUADNT

v v
2. snarananaonz aeMInannIdANYINARIMs (Thvuie) > 21,000 ¥uae

3. swauwinaudlFluaemsnaansaidnu lulagiv = 12 au

v

4. Suwiinaunldluaemsnaansaidnuindesams (Fhvwe) <8 au
v v R o ' a () a 2R Yo dyd
ANUININTOAUINAINAANIN (Productivity) VBaaeMIHAANTAANE IAAdIABD

1) MIMUIBAWAANINAIULTINY (Labor Productivity) 1AnaumMs

AWAANINAULT 3914 (Labor Productivity) HaNAnADNY

F2 TUIMTNIIUADNE x TIUIUUT I
AWAANNATUUT I UYDIETEATHARN 12,960 /[10.83 x 12]
nadiane Iuagiiu

— 99.72 UMDY 1NIADLT I
AWAANINATULT ITHVDIAIBNTHAN >21,000/[10.83 x 8]

ASAANYI (Ideal) > 161.58 FUADY 1UIABLTIY

A
a K

AUNHIUNINAN = [(161.58 = 99.72) / 291.90] x 100 = 21.19 % (%@Uﬁ% 21.19)

SN0-
Z
fd)}

E3
WinuITeiistmua ldawann mMA 159911 (Labor Productivity) naamsdsuijedeslu

MnNdosaz 21.19
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2) MIMUIUAWAANTNIFINITAINY (Capital Productivity) Taanaums

AHAANTHATUNTAINU HANAAADNE
(Capital Productivity) (BR31A1919 x TUIULTINY) + A lFedutiuau
AWAANMWFINTAINY =12,960 /[(357.5 x 12) + 2,500,000]

VYBIAIMITHAANTUANY
Tuilagiiu

= 0.0069 FUADLN
AWAANINIFINITAINY 221,000/ [(357.5 x 8) + 2,500,000]
YBITUMTHAANTAANYI
(Ideal)

> 0.0103FUABDLIN

4 X

FANAUNVUVUIAAN = [(0.0069 — 0.0103) / 0.0.0103] x 100 = 33.01 % (Fo8aL 33.01)
[ g’/ a dyd o Y a a . .. @ @ Y
AUUNUITINTIMMUATRAIMEANWFINTANY (Capital Productivity) HaIm313u1lgaang
Tidni¥esaz 33.01 AniunuITelitedosdutiumsdsulamnaanIn (Productivity) U9
Aemsnaansdiane ITagmrualiAINaan M@ 1159971 (Labor Productivity) Az AINAANTN
2 . N\ [ o A 13 1 @ 1o 1
139115899 U (Capital Productivity) aamivsuilgeaeusinyiuvinanteniulisinidesas 40
1ag 25 Mud1AL
1 % g}l d’ L% 1 1 d' o =7 dy
3) MMsUSUAUAT0I9nT AW RlFlumsmuiaiiaall
1 g g’/ A % ' w d' ~ 1 1
-AMslsuaunseednsneumsdiullyalasnae 15.86 Mnaagu
Y
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v
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v
v o

1 % g’l d’ U % %
wu Amsdsuaunsesdnsasmslsuilge =

17280
=3.41 N @9 JU (@AAY 12.45 U D JU)

FANA1AAAIINAY = [12.27/ 15.68] x 100 = 78.25 % (F08@2 78.25) Ad11 11UIFUD

9 ! v
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4) 9NTINUNN AN 1AM muaiiaed
Sarnuamdeunstiulialande Jevas 69.03
-gpAMIHannauMISV1ga 1206031 ¢i0 N2
- gaANIANaIN15US U139 21,000 Fu de nz

(21,000 X 0.6903) x 100

9
Y (3
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17.280
= 83.89
2t A 2 Aa o aw &
FAUAUNVUUIINAY = [0.6903/0.8389] x 100 = 82.28% (5 08/az 82.28) A UNUITE

Vammualdaidasinumn naansUsulsedesludinidosas 82.28% d1rsumsfiviua
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gOAMIHAR (31 #D N2) > 21,000
namsdfuRuniesing (i de JU) <3.41
BATINUNIN > foonz 82.28
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Flow Process Chart

UHUQN D
WHUN1/1 agilwa
nIaY
HaARMAT : AH4SGT 5203
Activity Activity M
e
maiiiaam O 19 1,068.92 156
waoud = 3 120.54 100
f9NIsN: NITUIUMIUA adh D 14 481.14 0
asndey o 1 436.63 0
ity \V4 0 0 0
Jms: tagiiv 3 37 2102.69 256
s EETEAL Toyanwal
TunoU p - na wn
P VUABUMIHAN - N
n (Aum) O YLne
e = D O |V
1 AIURUIATOITNTHYA 3.21 O = D VY4
v
2 MOUIHUNBBN 6.46 . = D O |V
: ¥
3 FOUAUTALAL ALY 40.64 O = ) O |V
4 | Punudediedni 13 16.57 . = D O | v
5 NYUUAUTA 20.74 o = D = |\
6 uuiedaIni s 11.97 . = D o |V
7 eI 4, 5,6 pan l1ld1 16.43 4 . = D O | v
8 NYUIHDTA 4475 O = D = | \/
9 nauInd 1, 2,3 eanlildrg 26.29 4 O = D O | v
10| wiveuginsaliuam 20.53 O = D O |V
11 AUNUAING 1,2, 3 76.97 O = D = AV
v
12 | wdunullde 40.75 4 O = D O |V
13 MUUHLTA 20.75 O - D - | \/
14| dsouiiangiase 76.97 O = D =RV
15 g ld 28.45 4 . = D O |V
16 | Weusruia 49.53 . [t D RV
17 | yBuInii 1,23 01710 40.85 o = D = |V
18 M ULAUTR 10.67 O = D - | \/
19 NIUINT 4,5,6 1199 36.47 O = D - | \/
20 MnuFIede NI 5 47.76 . = D O |V
21 NYUUHUTA 25.47 O |:> D OV
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2 enuiaedalisng 1.3 5.87 . = D O |V
23 eelsni 12,3 60.74 . = D == AV
24| wyuusiuda 10.54 O = D . \V4
25 Meenliuindi 45,6 80.86 O = D O |V
26 quanuluing,se 80.45 O [t D = |/
27 | wyuuriuta 10.67 O = D AV
28 quanludni 23 40.56 O = D - | \/
29 | wwwudaas 10.65 O [ D | N AV
30 | Yansiuru 6.96 O = D O |V
31 soluruindszauniy 26.86 O = » O |V
32| natludwaiesdng 2575 O = D = |V
33 astoya 90.43 O = D - |\
34 insenuguae 1y 210.30 140 O = D O |V
35| 5w 245.64 O = D oV
36 aenullnszuuee 120.54 100 O = D O |V
37 | sefvamgude’h 413.64 O = [ ] O | v

v Y Y Y
INAIT1N 4.3 TNIMNA 37 Tuaou lFIa13ImNIMuA 2,.102.69 19 WS oamily 35.07

a U o a A Y '
UIN G]E]‘guuﬁ%ﬁnﬂiﬂmlmﬂﬂ%ﬂii3J1/ILI,I?JQllﬂﬂJﬂﬂ’JﬁJQi‘gLﬂﬁWﬂﬂﬂllﬂﬂﬁu

ms1ei 4.5 agdurugins lvavesnuveanszuIumsia

v
Yo A

anmilagiiu weSiFudiamua
MINaUnamsdsn —— TR -
AU (101 AWUIN) |TLIZNN(NNT) I1UIU o
mslgiaan (O 19 1068.92 156 50.84 60.94
msasaey || 14 436.63 0 20.77 0
m3vuée ) 1 120.54 100 5.73 39.06
11359ADY D 3 481.14 0 22.88 0
MIAUDNS V4 0 0 0 0 0
FAINTTIENNLAZIAN 37 2,102.69 256 100.00% 100.00%
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| Multiple Activity Chart Polishing Machine
H

oP3 " Machine

M s |...om___  om
0 4 Waiting Waiting Waiting
! F R g e rn.w:am‘ Sant 18 et Bin
2 = Q’"'q" “m. ke off Campier Recewe carrier
33— Sent to o P3 S
4 Smond S Usioed disk

3 Unload di o O
5 z YT Unload disk
— 5+ | Unload disk Sant to O/P3
6 " Nant A VYOS
—— Pirknnn
7 i iper plate Waiting
8 ._ Control Machina  Kazsivs camar
9 " aning camer .
—— _Index marhine Kars1ws ramar
5 ith Set carier 4,5
. v L oad dik
2 Load di el

: i ¥ : Load disk

1- H 1 A hine
: | iy

13 B | inaerinacho [RINNalSg
14 —— oo
15 —#+— Tmanspont Transpost
16 productto pext  product from

0 17 w. Walk to QC table

18 H
19 ~ Prepars Cassatte

20 *

21

22 ” Devide product

23 B

24

25 ~ Idle time

26 ]

27 £

28 g
29

2 Idte time
30 E
31 i
32 :

33
34 - -

end ond
o [ 4
aanyu

H fonssuitaiagam (Value Add)

L fonssuit lideldidadse Towd (Non-Value Add)

. IAS099NTINNU (Machine Running)
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| 1A3099NTHYA (Machine Stop)
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A < a ra va = o A @ A
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1) awnguanihlfienssumdunuduazeennnaiessnsldnanny 18ud

1. PINTTUMITINNNUAdle Time) A 36% mﬂmmm‘?@wm AUNQUDINT
MenRasnminausemssssnsvazauiiewnfenssuiiminauildnanteeniisen
manaai I¥iRams Maauiy

2. HINTIUMITOADY (Waiting Time) ALt 15 % mﬂmm@ﬁwumﬂuﬁ%ﬂimﬁ
winnuseionvazdfitou i seifonvazFauiuiaiieanuazonniuriuiald
azorAneuRIznIUd A 095 LazRINT SUAMINUTeINS 0eTNT 1FU seIRTRaTNT 1N
vaurnTausndIY
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Set-up Time Reduction - Analysis

Date: 31 June 2010
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Before Time: 1568
Froducr AH4-SGT Ihinine: Polishing Machine |Te-:xPEGAS§s Crai!Yo! After Time: 341
Cox y LUl time & machine only %6 Improvemeant 7826%
Time (8e0) Time (8e0)
e Sementorash — Ses | mmme | momne | wesme | B2 [ Rese ree= 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
1 :Opemate machme stop 0:00 i i I
2 :Take off safety cover 0:05 5 3 2 Parallel job use oparator 6 parson
3 {Waiting plate 1ift up 0:45 40 25 15 Adjudge nawmatic systym
4 :Unload sampling carrierl 3 1:00 15 5 11 Parallel job use operator 6 person
S iIndex machine 1:20 25 25 Don't indax
6 {Unload sampling Carrier5 1:31 11 2 El Paratiel job use operator 6 person ‘
7 iTake off carrier 4,56 1:46 15 15 Don't take off
8 iIndex machine 2:30 40 Don't index
9 {Take off carrier1 .23 2:55 25 25 Don't take off
10 : Prepare equipment unload 3:15 20 20 20 FPrepare during machine running
11 { Unload disk in carrier 1,23 4:30 75 30 30 Apply tool or mmibad use vacuum sy stm
12  Shower disk 5:10 40 5 34 Apply spray shower tank
13 {Index machine 5:30 20 20 Don't indax
14 { Unload disk in carrier 4,56 6:35 75 30 Apply tool ©r unlboad pre vacuum systm
15 { Shower disk 7:01 26 5 23 Apply spray shower tank
16 i Wipper plate 7:50 49 49 Dox't wipper
17 Set carrier 1,23 8:30 40 40 Doxn't st cartier
18 | Index machine 8:40 10 10 Don't index
19 i Set carrier 3.4.5 9:45 65 65 Don't sat carrtier
20 {Load sampling carrier 1,3 10:32 47 47 Apply jig for loading
21 | lndex machine 10:55 24 23 Don't index
22 iLoad carrier 5 11:00 5 5 Apply jiz for loading
23 iLoad disk in carrier 4,5,6 11:50 50 s 45 Apply jiz for loading
24 mdex machine 12:00 10 10 Don't index
25 iLoad disk in carrier 1,23 12:30 30 5 25 Appty jiz for loading
26  Tapping carrier 1,2.3 13:30 58 15 28 Parallel job use operator 3 person
27 | ndex machine 13:40 10 10 Don't indax.
28 Tapping carrier 4.5.6 14:20 40 15 25 Parallel job use operator 3 parson
29 {Opemate machme down 14:30 10 10
30 | Qose safaty cover 14:35 5 7 3 Parallel job usa oparator 6 parson
31 { Waiting plate down 15:00 25 25 10 Adjudge newmatic systym
32  Start maching running 15.27 27 27
Machine is running s41 | 229 ° 281 142 205 |sec
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Factorial Fit: %Yield versus A, B

Estimated Effects and Coefficients for $Yield (cocded units)
Term Effect Coef SE Coef T P
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A £.6912 4.345¢6 0.6352 .84 0.000
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A*B 1.6262 0.8131 0.6352 1.28 0.225

S = 2.54080 PRESS = 137.721

R-Sq = £9.20% R-Sq(pred) = £0.80% R-Sq(adj) = £6.50%
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Main Effects Plot for %Yield
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Job Breakdown Sheet
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Taqus oA :
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a & ) ¢ 2 o s o
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Falue | deumsiaas | ndamsanna
1 74.86% 74.93%
2 70.43% 71.81%
3 64.67% 74.39%
4 64.45% 73.06%
5 62.51% 72.33%
6 61.21% 76.75%
7 60.65% 65.94%
8 63.42% 71.16%

9 60.45% 74.88%
Flue | deunsiaas | ndamsanna
10 59.56% 77.43%

11 50.58% 71.41%
12 51.23% 67.93%

Average | 62.00% 72.67%
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Regression Analysis: 71119 versus Aaun1s@aay, uaonsaacs

The regression equation is
ki = 32.5 - 49.3 noumsiads + 6.3 usimsaa

12 cases used, 1 cases contain missing values

Predictor Coef SE Coef T P
Constant 32.53 10.60 3.07 0.013
mumsaans -49.346 7.581 -6.51 0.000

wiimsdads 629 1531 041 0.691

S = 1.61912 R-5q = £83.5% R-3q(adj) = 79.8%

Analysis of Variance

Source DF SS MS F P
Regression 2 119.406 59.703 22.77 0.000
Residual Error 9 23.594 2.622

Total 11 143.000

Source DF Seq SS

mumMmsians 1 118.964
wiamsdans 1 0442
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Quality Function Deployment Matrix : Vacuum Tools

Project Name: Vacuum tools
Prepared by: Mr.Prachyakorn Kuntong ,Mr.Komson Chang-Dee
Date: 12/5/2010
Design Requirements Metric
(How or How Much)
Physical Appearance Seasoning
&
- :
Product g . §“ 3 s
Requirements £ E 3 § g E
(What) S = o = 3 g » > P
£ 5 845 | 2 5| $ §
E 88 [ 81 3 |83 3 s
g Use vacuum system 10 9 3 9 3 1 1 3 3
£ |Control vacuum by figer 10 9 9 9 9 1 9 9 9
< |Use vacuum from machine 7 1 3 9 1 1 1 1 1
- |Surface smoath 6 3 1 3 1 9 3 1 3
§ Can reduce defect 8 9 (NN A 9 9 1 9
Easy to cleaning 7 9 9 9 9 9 9 9 9
g
Target Values g S /lvx s § 58| s z
Zaloe/ z |z 2| z
— =
7
R 3400 282 306 268] 216] 260 204 280
Relative Importance 15 13 18 12 10 12 9 12

= S a o =
11NA13199 4.22 1T uransins1zaudeInsvesminaueenuuilumsesnuL
A g £ % LY 1 ]
gunssinlsnuFuaugalaginlsie vinwaagd1din 19udalivaiie (Finger Edge) 18
a g 73 o 4 s ¥ o
azuun 396 azuuu aailunlosidud 18% anudesmsnez Idgunsaitimiinm laaguun
a g I 3 4 Y Y aQ
340 Azuuy Aatlunlesisud 15% anuazainlumsly (Basy to Use) Tanziuu 282 azuuu Aa
< s o 'Y o T Z’/ v a g
Whunlesidud 13% ludeshanuazerateaiios 1 asyng ldazuuu 280 azuuy Aty

I 3 J 1 < a  a @ 1
1031 UA12%131 319180 (Small) Taazuuu 268 azuuu aadlu 12% asazarenavalumalu
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1) Normal Probability Plot ~Jeyang Indidu uaasinn1 y imsuanusauuuilng

2) Histogram —n3lidnbaiznsaszaian uaasnar y inmsuonuaswnlnd

3) Versus Fits —Yoyanizaieanuugy naasnaianuuilsilsiuvenaaznguy
MY

! 4 34 ' I < o
4) Versus Order —manumamaomdunuugy luligUnuoiniu Patern Farau

G R G R REVIISI R I ER A VNI RE G

One-way ANOVA: Yield versus Method

Source DF Ss MS F P I
Mecthod 2 0.07227 0.03613 15.13 0.000

Error g6 0.20533 0.00239%9

Total ge 0.27760

S = 0.04886 R-Sq = 26.03% R-Sg(ad)) = 24.31%

Level N Mean StDev

Use by Hand 30 0.75940 0.06604

Use Vacuum Tools Model 1 29 0.82277 0.03778

Use Vacuum Tools Model 2 30 0.81616 0.03662
Individual 95% CIs For Mean Based on
Pooled StDev

Level ———t e ————— tm———————— e ————— f—————

Use by Hand (—x>——= \\\res vl )

Use Vacuum Tools Mcdel 1 (m————— Wen e e anenas )

Use Vacuum Tools Model 2 (m====- —————— )
———d e —————— Po———————— e ——————— m——————

0.750 0.77S 0.800 0.825

Pooled StDev = 0.04886

Tukey 95% Simultaneous Confidence Intervals
All Pairwise Compariscns among Levels of Method

Individual confidence level = 98.06%

A a da 9 s 2
NNN 4.34 Waﬂ1iﬂlﬂi1$ﬁ3ﬁﬂ1iﬁl%QﬂﬂimLﬂ'll"]ﬂ!\ﬂu

am <3

1N 434 ansoagal1AasT 33msuFUOIUAT P-Value = 0.00<0L = 0.05
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112

1 a 7 4 a L
M51a7 4.23 HAMIAATIZHAURAIVDITUNI
a 2 £ A A @
FUAYDINMINUFUNY | oYnInlasnaY inm HAMIOUGU
e s
< Y A [ il [ 1
inueiie 50.65 . e goNs 30 Ju
_
< @ '
INUAIY Model 1 18.34 F oF e goNsY 30 31
< ‘ :: [ 1
INUA2Y Model 2 19.23 i . = gONTU 30 JU

AT199 4.23 WuNTIUBYMIARBgUUFUNUMEITTMIINUFUNURsiieligaiaa

£
v

4 { o s 2 @ 2 o a & v A
o uvagiminaunuduauminauiinsansuauihlieyneaadunnuauauny
H H v Y !
eumalagmagegh 50.65 /U d1uns1¥gUnsel lumsHauFUOULLUN InUeyn1aTag
maeegh 18.34 9a/Fu vz Iinananiniiesnin lumesoe uUIHUAIY0IFUIY daunDuh 2 Wy

{ 1A 2 { A a £ 4 a t4
oy Taemaeogn 19.23 9/FU  @ungNAToeUNHITUIWILeINAIMIveIglnT ol

U q

v o o £ a o Y a g A a Y o o a
wagnuFuaannmnu lnh Idszuogyamesnevunus naumhdudgumiu 'l
Ada ' a 2 4 J 1
HAAATIYH A TN NAABGUURIYDIFUIIUA 0T 1FIAT Bend0ganT sALLUd 09

I v

13519 (SEM&EDX) Wan13 1A 11 aai



113

v P Y
MIEN 4.24 HAMITUATIEHANHULVOUTOLAL A TATVUNUAIVOITUIY

a < ay [ § H [
FUAVDIN TN UFUIIU ANHAUTVIUTINNY AN ANY WaNMIoUGU
< 9 A [
INUAIEID C, 0, Ca, Na goNTY

5 v C, Ce .
1NUANIY Model 1 goUuIY

AUAIY Model 2 C, 0, Ca, Na goUS

aaa 1 a

] < > & Y 2 [
1015190 4.24 WWumMsInsienasalinaned ULV T UNUILAZANY UL UDIVDY

U

a A Y YA s 2 a = 1 Y o
@onny aunsoagdlanmsldlomnusuauiTemanuvesdoninniinsldglnsailuns

< @ = J 1 A o =2 A j’ a I
Lﬂ‘]JLmzaﬂyil,!z511’ENL’dﬂiﬂEJﬁ’Juﬂl‘Viilm‘W‘]JilziJaﬂH'mgﬁﬂ AN NU DU UAv Ul sZian

a

4 a = = s £ Y J Y A
ANTUDY DONYIAU LIASLIN ALY "U?J\‘]LﬁEWILﬂﬂi]1ﬂﬂ1§£ﬂﬂﬂfuﬁ1uﬂ’)ﬂﬁgllﬂiﬂlﬂ?ﬂgﬂllﬂﬂﬂ 1 Iﬂﬂ

@

[ Ty ~ a 1 A 1 % 1 < Y A A 9 4 A
muiwmum ﬂBm%m@%ﬁﬂﬂ%Lﬂﬂqﬂjulliﬂﬁiﬂmu“}fﬂm1ﬂﬁLﬂﬂﬂﬁﬂﬂﬂﬂiﬂﬂﬁﬂqﬂﬂimlmﬂ‘ﬂ
A < 4 A 9 v W A 3 9 o
2 gsmunanuIzilu ?ﬂill’011!LLE1$"IﬂﬁEJ‘JJLLE]$fT'I‘H'i‘U’ﬂﬂTJil!g"’llﬂ\‘]LﬁEJ‘l’lWUﬁluﬂﬁLﬂUﬂ’Jﬂ’qﬂﬂim
~ A v 2 ﬁ Aa 2 A 1 |} I
Huun 2 %:uaﬂumzHuﬁum%mwummawmmuaxmimwwuTﬂaﬁauiwmﬂzgﬂuﬂ1§uau
a < =
PONFIAU tHANLAL IsIAY
7 a y A
4.8.3. ﬂﬁ@E]ﬂmJUQﬂﬂimﬂﬁWﬂU\ﬂuﬂﬂlﬂﬁ@Q
I~ 4 a a a £ a o 4
LﬂuﬂWiﬂﬂﬂLLUULﬁﬂaﬂﬂi]ﬂiillﬂWfJ“lLl"UElQﬂilﬂiillf‘ﬂi‘ﬂfJ‘]J“])’uﬂungNaﬁﬂﬂ!cﬂ

o ' 9 A @ <3| A o Y a 2 = A a £ F) A
G]'Zl’l’flﬂ1\1lﬂ]1lﬂﬁﬂﬂfﬂﬂiuﬁglﬂuﬂ1iﬁﬂiﬂfﬂﬁ'ﬂ‘VIﬂfVilﬂﬂ"]ﬂ!\ﬂuLﬁﬂclu"llﬂ!zT]WEJ‘]J%H\HHL"IHL'FTEEN



114

1 v v
(HBIIINAINITNIULD Y 13U ﬂ'liﬂEJ]J‘B‘LN'Iulliﬂlﬂu‘lﬂﬁﬂﬁ}%u\ﬂuﬂi%LWIﬂﬂ']J"UfJ‘]J

2 o £ o 2 & o {
VDNINTOITUFUITUUUSUA NITATNBUIU Lﬂuﬁ'u ﬂﬂllﬁﬂ\iﬁlUﬂ1Wﬁ 4.35

H v 1 4 v
N 4.35 miﬂﬂﬂ%mmﬁm%mé’ﬂﬂumeumm%mm‘m%mmmmzﬂm

C4 a £ 4 @
M3e0nuUUgUNTaiMInIUFUNUTUATEIINT (Loading Jig) eonuuyTaouilas
Y o Y sAq Y o [ [ a a
ﬂ'ﬂllﬂ@\ifﬂi"’llﬁ)\iwuﬂ\ﬂu@@ﬂiﬂlﬁﬂglug‘L]‘U’ENQTJﬂim“ﬂiﬂﬂnﬂuiﬂﬂ@1ﬁﬂ1’iaﬂﬂ15ﬂ]ﬂ\1ﬂﬁ]!®wﬂ

(Quality Function Devolvement) A991135199 4.25



115
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Quality Function Deployment Matrix : Loading Jig

Project Name: Loading Jig
Prepared by: Mr.Prachyakom Kuntong ,Mr.Komson Chang-Dee
Date: 20/5/2010
Design Requirements Metric
(How or How Much)
Physical Appearance Seasoning
[ % g!
Product = g — 2 B £
Requirements £ = . gE s E =
e g | el 3|8 || ¢
= 2| 8123|5855 |82 d
- }Load 1 time 36 pcs. 10 3 9 1 1 9 1 1 9
-,‘5,' Have position load sampling 8 1 9 3 1 1 1 1 1
5 |use polishing pad 10 9 9 9 1 3 9 9 9
|Have start-stop position 9 1 9 9 3 3 1 1 3
= |sturry don't obstruct 10 3 3 3 1 1 9 9 9
"g |Reduce defedt SCR. LS, HD 10 9 9 1 3 9 9 9 9
IHave spare for change F § 1 9 1 1 1 1 1 1
. 2
Target Values RV % | < < |88 = g
i < T =
—
Design Requi t's Import
S SO ML 264 | 516 | 252 | 102 | 262 | 304 | 304 | 402
Relative Importance 11 21 10 4 11 13 13 17

{ d a J o 3,
iﬂﬂ@ﬂ‘iN“ﬁ 4.25 !,‘]J‘LlW’dﬂﬁ’JLﬂi181/?ﬂ’Nllé’llﬂQfﬂ‘iGUEN‘IN‘L!ﬂﬂuﬂﬂﬂNTLﬂUﬂﬁﬂﬂﬂlﬂJU

y 4 v 1 1 1
gnsai i IFvduFunwdaTo s ifigiiuldie mnraagd 1a dedemslFauiinzuuu sie

a

a

& sl o o ' A g P A a a

AzuuY AWl IFUa 21% MANNALe19918 402 Aazuuy Ao iFua 17% WURIY
] =3 @ 1a a I 9o’ o a I

anuuntazFou waialuda languuu 304 Aadlu 13% dminmw 264 azuuu aadlu
72 o Vg 2 o\ & a & 2

wesidua 1% giuilurnanmionanses urunuvazIa 252 azuuy aatlu 10% 11y

v ) T Ay wm v e 1w o d' o X
AU mﬂmmmmmimmu%ﬂﬂuﬂﬁ’e‘]’e‘)ﬂ&tuﬂwqﬂﬂimugﬂiwaﬂymxmm‘ww 4.36 ANU

a J 3 a £ 9) A
NN 4.36 Qﬂﬂimlﬂﬂﬂﬂﬂ‘lﬂuﬂuﬂﬂ!ﬂiﬂﬂ
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1) MINATIEHOUNANVYUULAUTUIIUGTINNITUATIZH I Tote e (Optical

. 9y A oA ) P-4 Aa Pl A

Surface Analysis) lnglHiasoeiion1sialeteate asvae 100 Wosidua msiasienasalin

1 a IQy 4 1 1]

AnBgUUAIUDIFUIIUAI0NT 1 HIAT0INaRI9aNTTMILLUADINTIA (SEM&EDX) ATIVEDY
I 4
100 t)o5¥ua

2) M3UATIYHANYULVOUTONNAVULT NUVOVVOIFUNURIAT 09 T TATINN
3 < v o X
a329d0U 100 1Wodidua aunsoaglla sl
a ¢ £ & a Fant ~ Y A
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2. AUNAFIUUITY
asy a Qy 9 A = 1 @ 1 [
HATMIV0H U UNIUAIIAT 0NN ANDU T UDIADDATIAMUNINA N

Y 4 \ T o
HffﬁﬂTi‘UfN‘HEI‘]JGIfNQWNL"ITTLﬂ%’ENﬁWaﬂﬂﬂﬁu@\‘]ﬁﬂﬂmﬂW‘IlliJﬁNﬂ‘L!

AUUATIUNNADA
H,: P=P,
H: P #P,

o a X Y A Yy A
P1 S DATINUNTINNMIUIVTUIN UV UATOIAIGND

o ~ & i 2
P, : 6ATIAUMNMIHIVF U UATDIAIGIN

Two-Sample T-Test and CI: Use hand, Use Loading Jig

Two-sample T for Use hand vs Use Loading Jig

N Mean StDev SE Mean
Use hand 30 0.7622 0.0601 0.011
Use Loading Jig 30 0.8173 0.0366 0.0067

Difference = mu (Use hand) - mu (Use Loading Jig)

Estimate for difference: -0.0552

95% CI for difference: (-0.0810, -0.0294)

T-Test of difference = 0 (vs not =): I-Value = -4.30 P-Value = 0.000 DF = 47

d’ a dasy 9 d A ay 9 di
HNN 4.38 Waﬂﬁ’)tﬂi18ﬂ'Jﬁﬂﬁﬁl"]fQﬂﬂim‘l’iﬂﬂﬂfu@ul"lﬂlﬂ50\1

v Y
1IN 438 ansoagil ldaed
Y E4
1. M INUFUNUAT P-Value = 0.00<0L = 0.05 A9 UT9woNsD H
Y 4 A o o 3 QQd'
WeuFUOU AT e linanDUdUBIRDAUNINANIURE NETad R YN DANTZAY 0.05

' v
2. MIAATITHoynIARegUUIHLTUIIY
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Vacuum tools

Uss thump finger to press

on head of vacuum tools
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Use thurra fingss 1 3omen o0 basd
of vacun vods

POV Vacesn seitifuny
During to wicad use thimp
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2.0 Vacuum tools
dudadumhdudeyas
Uiy Disk

To press vacuum tools on

" of disk Vacuum veof dalamoany updd sri

Sarface of ywgeum 1k 10 Mush

Vacuun teo! Sulnfumh seoflan
Surface of vaomm teols to towch

Process name Detail / Item Control No. NA Rey, 00
FP process 5801319 Vacuum tools
Vacuum tools using Effective date 7 Aug 2011
Purpose
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ONE POINT of Working
Process name Detail / item Control No. NA Rev. 00
MP P S8 tdnuuaznsnununiyld MELODIC jg Tunsununs MP
Using and centrol method for MELODIC jig of MP process Effective date 10
[Burnose
viaihunnmetunmsldnuuarmununysTd MELODIC jig Tunsaununts MP
To make a guide line for the using and control method for MELODIC jig of MP process
I8msldonuazamuaunstd MELODICJg Using and control method for MELODIC jig of MP process
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concentrate to |start loadng
g o iy MELOOIC Jg poaldie vy svoid double
2 | sy I drleeny Ore pormemizarfly loading in the
Topaw it miumsly MELODIC Jig Rev 00 Ir  [same hol. sany
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Method M/C Pad Seq. In Out Yield
Use by Hand MP101 1CTO009 204 149 73.04%
Use by Hand MP101 1CTO010 197 129 65.48%
Use by Hand MP101 1CTO11 202 140 69.31%
Use by Hand MP101 1CTO12 202 169 83.66%
Use by Hand MP101 1CTO013 205 133 64.88%
Use by Hand MP101 1CTO14 200 150 75.00%
Use by Hand MP101 1CTO015 206 162 78.64%
Use by Hand MP101 1CTO016 196 149 76.02%
Use by Hand MP101 1CTO17 191 146 76.44%
Use by Hand MP101 1CTO018 199 143 71.86%
Use by Hand MP101 1CT019 201 175 87.06%
Use by Hand MP101 1CT020 200 156 78.00%
Use by Hand MP101 1CT021 204 144 70.59%
Use by Hand MP101 1CT022 202 171 84.65%
Use by Hand MP101 1CT023 193 138 71.50%
Use by Hand MP101 1CT024 204 181 88.73%
Use by Hand MP101 1CT025 200 137 68.50%
Use by Hand MP101 1CT026 199 160 80.40%
Use by Hand MP101 1CT027 197 154 78.17%
Use by Hand MP101 1CT028 201 149 74.13%
Use by Hand MP101 1CT029 200 159 79.50%
Use by Hand MP101 1CTO030 186 148 79.57%
Use by Hand MP101 1CTO031 189 134 70.90%
Use by Hand MP101 1CT032 207 156 75.36%
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Method M/C Pad Seq. In Out Yield
Use by Hand MP101 1CT035 189 149 78.84%
Use by Hand MP101 1CT036 195 164 84.10%
Use by Hand MP101 1CT037 196 154 78.57%
Use by Hand MP101 1CT038 198 121 61.11%
Use Vacuum Tools Model 1 MP101 1CT039 196 154 78.57%
Use Vacuum Tools Model 1 MP101 1CT040 200 165 82.50%
Use Vacuum Tools Model 1 MP101 1CT041 203 175 86.21%
Use Vacuum Tools Model 1 MP101 1CT042 189 150 79.37%
Use Vacuum Tools Model 1 MP101 1CT043 192 162 84.38%
Use Vacuum Tools Model 1 MP101 1CT044 199 165 82.91%
Use Vacuum Tools Model 1 MP101 1CTO045 201 167 83.08%
Use Vacuum Tools Model 1 MP101 1CT046 205 174 84.88%
Use Vacuum Tools Model 1 MP101 1CT047 203 161 79.31%
Use Vacuum Tools Model 1 MP101 1CTO048 203 174 85.71%
Use Vacuum Tools Model 1 MP101 1CT049 201 174 86.57%
Use Vacuum Tools Model 1 MP101 1CT050 195 156 80.00%
Use Vacuum Tools Model 1 MP101 1CTO51 202 174 86.14%
Use Vacuum Tools Model 1 MP101 1CT052 201 157 78.11%
Use Vacuum Tools Model 1 MP101 1CT053 196 155 79.08%
Use Vacuum Tools Model 1 MP101 1CT054 202 154 76.24%
Use Vacuum Tools Model 1 MP101 1CTO055 186 156 83.87%
Use Vacuum Tools Model 1 MP101 1CT056 182 157 86.26%
Use Vacuum Tools Model 1 MP101 1CT057 192 154 80.21%
Use Vacuum Tools Model 1 MP101 1CTO058 205 190 92.68%
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Method M/C Pad Seq. In | Out Yield
Use Vacuum Tools Model 1 MP101 1CTO061 198 153 77.27%
Use Vacuum Tools Model 1 MP101 1CT062 204 166 81.37%
Use Vacuum Tools Model 1 MP101 1CT063 179 142 79.33%
Use Vacuum Tools Model 1 MP101 1CT064 187 146 78.07%
Use Vacuum Tools Model 1 MP101 1CT065 208 178 85.58%
Use Vacuum Tools Model 1 MP101 1CT066 203 171 84.24%
Use Vacuum Tools Model 1 MP101 1CT067 194 165 85.05%
Use Vacuum Tools Model 2 MP101 1CT068 202 169 83.66%
Use Vacuum Tools Model 2 MP101 1CT069 206 162 78.64%
Use Vacuum Tools Model 2 MP101 1CT070 196 149 76.02%
Use Vacuum Tools Model 2 MP101 1CT071 191 146 76.44%
Use Vacuum Tools Model 2 MP101 1CT072 201 175 87.06%
Use Vacuum Tools Model 2 MP101 1CT073 200 156 78.00%
Use Vacuum Tools Model 2 MP101 1CT074 202 171 84.65%
Use Vacuum Tools Model 2 MP101 1CTO75 204 181 88.73%
Use Vacuum Tools Model 2 MP101 1CTO076 199 160 80.40%
Use Vacuum Tools Model 2 MP101 1CT077 197 154 78.17%
Use Vacuum Tools Model 2 MP101 1CTO078 200 159 79.50%
Use Vacuum Tools Model 2 MP101 1CTO079 186 148 79.57%
Use Vacuum Tools Model 2 MP101 1CT080 207 156 75.36%
Use Vacuum Tools Model 2 MP101 1CTO081 201 164 81.59%
Use Vacuum Tools Model 2 MP101 1CT082 189 149 78.84%
Use Vacuum Tools Model 2 MP101 1CTO083 195 164 84.10%
Use Vacuum Tools Model 2 MP101 1CT084 196 154 78.57%
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Method M/C Pad Seq. In Out Yield
Use Vacuum Tools Model 2 MP101 1CT078 200 159 79.50%
Use Vacuum Tools Model 2 MP101 1CT079 186 148 79.57%
Use Vacuum Tools Model 2 MP101 1CTO080 207 156 75.36%
Use Vacuum Tools Model 2 MP101 1CTO081 201 164 81.59%
Use Vacuum Tools Model 2 MP101 1CT082 189 149 78.84%
Use Vacuum Tools Model 2 MP101 1CTO083 195 164 84.10%
Use Vacuum Tools Model 2 MP101 1CT084 196 154 78.57%
Use Vacuum Tools Model 2 MP101 1CTO085 200 165 82.50%
Use Vacuum Tools Model 2 MP101 1CTO086 203 175 86.21%
Use Vacuum Tools Model 2 MP101 1CTO87 189 150 79.37%
Use Vacuum Tools Model 2 MP101 1CT088 192 162 84.38%
Use Vacuum Tools Model 2 MP101 1CT089 199 165 82.91%
Use Vacuum Tools Model 2 MP101 1CT090 201 167 83.08%
Use Vacuum Tools Model 2 MP101 1CT091 205 174 84.88%
Use Vacuum Tools Model 2 MP103 1CT092 203 161 79.31%
Use Vacuum Tools Model 2 MP103 1CTO093 203 174 85.71%
Use Vacuum Tools Model 2 MP103 1CT094 201 174 86.57%
Use Vacuum Tools Model 2 MP103 1CTO095 195 156 80.00%
Use Vacuum Tools Model 2 MP103 1CT096 202 174 86.14%
Use Vacuum Tools Model 2 MP103 1CT097 201 157 78.11%
Hand MP101 1CT009 204 149 73.04%
Hand MP101 1CTO10 197 129 65.48%
Hand MP101 1CTO011 202 140 69.31%
Hand MP101 1CT012 202 169 83.66%
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Method M/C Pad seq. In Out Yield
Hand MP101 1CTO14 200 150 75.00%
Hand MP101 1CTO15 206 162 78.64%
Hand MP101 1CTO16 196 149 76.02%
Hand MP101 1CTO17 191 146 76.44%
Hand MP101 1CTO18 199 143 71.86%
Hand MP101 1CTO19 201 175 87.06%
Hand MP101 1CT020 200 156 78.00%
Hand MP101 1CT021 204 144 70.59%
Hand MP101 1CT022 202 171 84.65%
Hand MP101 1CT023 193 138 71.50%
Hand MP101 1CT024 204 181 88.73%
Hand MP101 1CTO025 200 137 68.50%
Hand MP101 1CTO026 199 160 80.40%
Hand MP101 1CT027 197 154 78.17%
Hand MP101 1CTO028 201 149 74.13%
Hand MP101 1CT029 200 159 79.50%
Hand MP101 1CTO030 186 148 79.57%
Hand MP101 1CTO033 197 143 72.59%
Hand MP101 1CTO035 201 164 81.59%
Hand MP101 1CTO036 189 149 78.84%
Hand MP101 1CTO037 195 164 84.10%
Loading Jig MP101 1CTO012 202 169 83.66%
Loading Jig MP101 1CTO15 206 162 78.64%
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Method M/C Pad seq. In Out Yield
Loading Jig MP101 1CTO19 201 175 87.06%
Loading Jig MP101 1CT020 200 156 78.00%
Loading Jig MP101 1CT022 202 171 84.65%
Loading Jig MP101 1CT024 204 181 88.73%
Loading Jig MP101 1CT026 199 160 80.40%
Loading Jig MP101 1CT027 197 154 78.17%
Loading Jig MP101 1CTO029 200 159 79.50%
Loading Jig MP101 1CTO030 186 148 79.57%
Loading Jig MP101 1CTO032 207 156 75.36%
Loading Jig MP101 1CTO035 201 164 81.59%
Loading Jig MP101 1CTO036 189 149 78.84%
Loading Jig MP101 1CTO037 195 164 84.10%
Loading Jig MP101 1CT038 196 154 78.57%
Loading Jig MP101 1CTO039 200 165 82.50%
Loading Jig MP101 1CT041 203 175 86.21%
Loading Jig MP101 1CT042 189 150 79.37%
Loading Jig MP101 1CT044 192 162 84.38%
Loading Jig MP101 1CTO045 199 165 82.91%
Loading Jig MP101 1CT046 201 167 83.08%
Loading Jig MP101 1CT047 205 174 84.88%
Loading Jig MP101 1CTO51 197 167 84.77%
Loading Jig MP101 1CTO053 200 173 86.50%
Loading Jig MP101 1CT056 199 152 76.38%
Loading Jig MP101 1CTO057 203 167 82.27%
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