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WD will lead with an inspired and highly competent team that delivers
superior product quality and total customer satisfaction. Our operations will be
the industry’s lowest cost, the employer of choice, and a respected member

of the community in which we operate.

WUsN9
To serve External Customers, WD Business Units, and Engineering

Program Management by providing the highest quality products, while being

the most sustainable and predictable, lowest-cost operations in the industry.

By doing this we help WD to be the brand of choice, enabling our
corporation to achieve sustained superior profits and consistent cash

generation.
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3.2.4 nszuunsviuafeuuazlviruiousin Hotplate

= o & v o
M1319% 3.4 L’Ja’ﬁﬂEJLQaEJ‘?JENﬂ‘i‘u‘iU’JUﬂ’]im{umaaULLﬁ:ﬂﬁﬂ’J’m‘iﬂuf\l’lﬂ Hotplate

2
o

JUABUNTITVINIU naldlag
1au(Gunii)
Tum
1 wilnauheduaulddnlvluaiostns 35,13
2 wilnautloumdiliiaiasdng 7.17
3 Lﬂéaqu%aunasﬁﬂLﬁuqnu 35.40
4 wyunathdunuanneduldnuluiessseuuiilan 10.69
5 gwurslanuasusunatunuluiiatesvauaien 10.75
6 MuABRUTLITY 51.30
7 wunatharusinelesuadauluil Hotplate 10.97
8 Hotplate lofmufauuiiuey 284.83
9 waunAMMBUNILIIN Hotplate Tufianfy 12.46
10Coolplate WA unduiudunuliaimduiuduny 13.68
11uvunad191uan Coolplate ndunfnguldiiy 10.83
12uvunatildnduluiinguay 1.15
13nnheduyeananas e 6.74
374 a484.37




3.3 Anwdeanlud (Log File)
\unsiiudeyaann Log File veuaTos EVG Tnsdsanddaimeluil
3.3.1 nszvaumsnauedeuluiaias EVG

3.3.1.1 thiusuanaduldeuluiiatessuisldn

ﬁ:m}’m Lot COT-1 Slot1 Substrate flow started fi« Command Read
Wafer

33.1.2 Swuriliauasihiueuluiieiommuadou
519N Command Read Wafer §i§ Command Coat Wafer
33.1.3 ViU UL

151970 Cornmand Coat wafer &4 Coat Process ended

3.3.1.4 ihauanamssmyumaauinduldany

L'%Im’lﬂ Do Work() -> destination station is CAS §4 Command Unload
Wafer

33.1.5 thnduluiinduanuy

L‘i‘lumﬂ Command Unload Wafer 94 Substrate flow ended

=i = =
A13199 3.5 alreleasnsyuId AV ULARBUY

FunsunTeY haniildlay

\de(iund)
um
1 wunahunuanaduldnuluiiniesdiilin 10.42
2 gwuidlénuazuunatdusluiiaiomuiadeu 10.67
3 yiyuadoutunu 51.17
4 wunathiuneIesuAdousniinguldeu 9.74
5 wyunavldndulufindusm 1.00
37U 83.00

13



= v ¥ ﬂ]
582 niﬁmumwagumaauuasim'nmaumﬂHotpLate‘luLﬂiaﬂ EVG
o ) | = ' w
3.3.2.1 ihgusuaineauldnuluiieiaseiuuisian

L%'mnﬂ Lot COT-1 Slot1 Substrate flow started 94 Command Read
Wafer

3.3.2.2 EhUU']%IﬁﬂLLaSﬂ']%ud’m‘lUﬁLﬂéﬁ]éiﬁguLﬂﬁaU

1311970 Command Read Wafer #i1 Command Coat Wafer
33.2.3 mjuiAfoutiuau

131970 Command Coat wafer fl4 Coat Process ended
3.3.2.4 ﬁwﬂumﬂLﬂ%@quuLﬂﬁaUMﬁHotplate

3397 Coat Process ended &1 Command Bake Wafer
3,3.2.5 Hotplatelwau¥aufutiuu

53910 Command Bake Wafer s Hotplate process ended
3.3.2.6 ﬁn%uawuameotpLatelﬂﬁ Coolplate

31970 Start Substrate Flow HP-CP i Command Cool Wafer
3.3.2.7 Coolplate Wrmmnduiviuamulfanuduiuiuny
321970 Command Cool Wafer fl Cool plate process ended
3.3.2.8 1hauan Coolplate nduunfinguldnu

L‘%“uﬁ]’m Do Work() => destination station is CAS fi4 Command Unload
Wafer

3.3.2.9 "dhnaulunmduau

Lém’m Command Unload Wafer 814 Substrate flow ended
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Fl']‘i’l\‘WI 3.5 N3z U'J‘I.Jﬂ'\‘i‘l/‘lll'uLﬂﬂaULLa"’l‘lﬁﬂ’ﬁiﬁ@U'ﬂWﬂHOtplaTe

Fupaunsiy naniildlay
\dg(Gunil)
7um
Lusunahfununneduldmuluiiialasguuiilan 10.44
2 8wunilAnuazurunahusuiluiiedomundou 10.69
3 uieFouTuny 51.17
4.uvunarhanIniaTewuedouluil Hotplate 11.00
5. Hotplate Toimmdaufutusy 284.44
6.uuunaI BN Hotplate U Coolplate 12.06
7. Coolplate Tiaannduiuguanulfnnudufiususny 13.50
8.wruna1auain Coolplate nduiniinduldaiy 10.71
9 uvunatldnduluiinduany 1.00
34 405.01

3.4 Hypothesis test

‘Vﬂﬂ’ﬁ hypothe5|s test mﬂ-ﬂauawmmnﬂﬂ‘mnmmmmu 15 log file lngly
seAumIuEoIiuTl 95% WasNAZRULaWIZNISARBUATINNYY Tum wmmmmammmu
Fereluil

Hy mtaaamamawmm‘sﬂﬂmnmmmiﬁ'}u waz log file liumnanafuaenfivedfny
H; Aadgvaa1a191nnsAneia nesgu wag Log file unnsnstuad siiveddy
M1 ANRREY8Ia1NNTANYIIAINTEIU

Us Auadeinaives log file
Ho; py =y
Hy; py #
o =0.05



3.4.1 $m981an19¥1 hypothesis test Y@M InyuiAdausda 7um n1sAnwIAT
117537 11U log file Taeldlusunsy Minitab

3.4.1.1 nsendeyavisaesnguaslunsaraduvadlusunsy

c5 cé
Standard Time Study | Log file
497 490
519 520

518 510
51.1 51.0

T

..... i

513 510
514 510

515 51.0
T}
512 52.0
50.2 520
o

518

]

i
i

sunmil 3.1 nmslddosaadlulusina Minitab



dhilnwodyanan nizeemnFaranseR

3412 Lﬁaﬂ‘uﬁmiaaﬂ’]’imﬂaauﬂmﬁﬁ’luu‘uu 2-Sample T-Test

E §tat| Graph Editor Tools Window Help Assistant
[ Basic Statistics Y| 53 Display Descriptive Statistics.. ieed
%: Regression ¥| iR Store Descriptive Statistics... —
%',:? ANOVA P| == Graphical Summary...
| @ ¢ "8 1 SampleZ.
L Control Charts » Kl 1-samplet..
‘C; Quality Tools » |E.—..-— P 1_
i Reliability/Survival » M Paired
Multivariate » 2-Sample t
Tirne Series » ' 1 1Prop Determine whether the mean differs
o i
‘ Tables " _‘L 2 Prop sngn'lﬁcantbl between two groups.
1 Noaparamictistt ’ 3-,_ 1-Sample Poisson Rate...
Equivalence Tests b L-; 2-Sample Poisson Rate...
Power and Sample Size# D—ég 1 Variance... v
& Servsiay "7,: 2 Variances... |
SR i, [—1:1st Lorrelation...
o d A . Gt Y| - N

= 4 a
Fun ¥ 3.2 laengllansnageunuu 2-Sample T-test

3.4.1.3 \denviinteyaiJuwuy Each sample is in its own column

Two-Samplet for the

Mean

X

C2 Logfie

C1 Standard Time Stu

|Each sample is in its own column

Sample 1: I 'Standard Time St

Sample 2:
Select | Options... Graphs... J
Help | oK Cancel |
suawil 3.3 Henwiladeya

147902

17
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3.4.1.4 \&an Option fvunly Confidence level = 95.0

Two-Sample t: Options X |
Difference = (sample 1 mean) - (sample 2 mean)
Confidence level; 95.0

Hypothesized difference: I 0.0]

Alternative hypothesis: [Difference % hypothesized difference ;! i

™ Assume equal variances

Help | oK Cancel I

sUnmil 3.4 n1sidan Option

3.4.1.5 HANTNATOUANYRAFIY

Two-Sample T-Test and Cl: Standard Time Study, Log file
Iwo-sample T for Standard Time Study vs Log file

u Mean StDev SE Mean
ktandard Time Study ~15 51.283  0.617 0.16
Log file 12 51.167 0.835 0.24

Difference = n (Standard Time Study) - u (Log file)

Estimate for difference: 0.127

95% CI for difference: (-0"478,-0.731)

I-Test of difference = 0 (v3 #): T-Value = 0.44 P-Value = 0.666 DF = 19

JUnWA 3.5 HansVRdeUaANLAgIY

wiiudn P-value = 0.666 Wirnnnnit a = 0.05 Faluaunsaufiasausfigrumdnléd

$
ALadEYeIStandard Time Study uay log file luunnsnafusgaitusyde

[



= o a
342 ﬂiSU’JUﬂW‘i’ﬁﬂ,‘mtﬂﬁaUIULﬂiﬂﬂ EVG 9Um 7Tpum

: - ¥
A5191 3.6 wanIvedeuaYAFIUNSEUIUMIMYULAGaUluLATaq
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J =
nanldleewas(sec.)

TURBUNITHIU Standard | Log file P-Value
TimeStudy >a = 0.05
1 wilnauhedunuldadnluluesesdng 35.13
W o wg v oA s
2 WUnuleumaslieTeedns 717
3 LATBLATIUNTANDUIIY 35.40
o Q]) s 1 :J A

4 wyunatduauansauldauluiieies

, o 10.69 10.42 Yes
81UUISLAN

1 o o o
5 81uUIsLlAALaTwILNatTuLluTAT o
» 185 10.67 Yes

MYULATOU
6 MUATOUTUIU 51.30 51.17 Yes
7 wrunaiNUINATEMULATIUL

Ty 9.92 9.74 Yes
pauldau
8 wyunatllanaulunaauenu 1.15 1.00 Yes
9 WUNUEINSUITLADAATNLATDY 1.15 ;




= v di =
3.4.3 nszurunvywAdauLaslvinuiauan Hotplate luia3es EVG oila 7um

; - ” o
El'l"i']\ﬂﬁ 3.7 WA m‘i‘wmaauammﬁmﬂismumwagumaau’lumiaa

YUADUNITYINGIU Laildlaeiada(sec)
Standard Log file P-Value
TimeStudy
1 widnaueauauldniulu
a 35.13
LAS099NT
2 wilnaudeumasliesoedng L.I7
3 |AsaaASoun sy 35.40
4 waunathtusuanadulasulud
o w 10.69 10.44 Yes
LASBIEIULISLAR
5 gruusTAnlazuIunati g ueulun
4 " 10.75 10.69 Yes
RN IGERIY
6 VI ULATDUTUIIY 51.30 213 Yes
7 wrunatinuainaseuuedauly
o - 10.97 11.00 Yes
1 Hotplate
8 Hotplate TvimruSoududuau 284.83 284.44 Yes
9 wuunath¥uaruan Hotplate 1un
12.46 12.06 Yes
Coolplate
10 Coolplate Trimandufuduanuls
& o 2 13.68 13.50 Yes
AMUdURUTUITY
11 waunay1a1uaIn Coolplate
v 4w oW 10.83 10.71 © Yes
nauueauldau
12 wyunathlanduluneduanu 1.15 1.00 Yes
13 wilnulinduaueenIINASed 6.74 e ol o
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3.5 Yavinuuuniindulnn

4 i o v - W P ° o = o & w
Wasnduaunnunluesaednsladnisvineuuuuuu (Parallel) nuasadunag
Anwdvaznaniuiizunulagndiiunisezlsdeausunssuiumsiioningn (CycleTime)
4 I
ATUUM10TUVInwase

= o a o & & &
A15199 3.8 Latlunisafiun1siuFunusiaiun 10 Bu

Process Tip Machine Quantity | Time (sec.)
Tum
Spin coat Process 10 2 541
Spin coat and Hotplate 10 2 1170
Oven Process 30 6 5460

3.6 AMUIUAINEINSaTUNISHAARD Y

v 1) Ad el g\ - \ i
v InliiannTuuie L 0BwinuluaTos EVG udasiannsm capacity 1éaan
gnsiarialudl

UPH = (3600/Cycle Time) * (Load/Run)
Capacity = UPH * 24 * (1 — %Rework) * (1 — % Downtime) x Machine

‘ﬂ‘ o L2 = 1} ﬂl e
AN 3.9 NIAINITHANVDILAAELATDIIAT

Process Capacity/Mc. Machine Total Capacity
(K/day) Quantity Capacity
Spin coat Process 1,098 2 2,197
Spin coat and Hotplate 494 2 988
Oven Process 318 6 1,908
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J -3 a EII
3.7 Weulusunsuine91a0In1svineuadLasas EVG

Iﬂ8uﬂﬂﬁQUﬂﬂiﬁﬂﬂﬁuﬂﬂﬂiﬂﬁuﬂiﬂﬂﬂfuﬂil5 dulsznaume

3.7.1 druanumsain1seiure s as Uy

struct Tips{
int ID;
char Process[38] ;
int TimeP;
int - TimeB;

33

o < 2
31mev1 3.6 5108 UAUD LU LATUANUTDITUIIY

. An’l =) a
TimeP LanfiBunumaseglunssvaunislagiu

TimeB va1nanu i lud

3.7.2 @ UanIuENI UV LIUNG

struct Robot Arm{
int Working; // I =-true gnd 6 = fail
char Process[38];
int TimeP ;

i3

3Uﬂ’1°ﬂﬁ 3.7 379az108nv03lUTUNTUA MUY BILIUNG

Working #auzuesuauna 1 = vinuag, 0 = Lildvivnu

TimeP  ha1ndeegdmiuinetunuy
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3.7.3 %’ayaﬁmfﬁmu wazhanilgandunisvesusayaniil

int QMc[S5] = {1e,2,4,2,18}; //Quatity of M/c in Line
int ProcessTime[5][3] = {{e,e,e},{22,52,74},{11,285,296},{13,14,27},{13,8,13}}; //Process Time of each Process

= = e a
JUnw7 3.8 sreavideavedlusunsudayareaiesdns

QMc = ﬁﬂmuamﬁﬁim%’u%mwu‘Luﬂizmumﬁm'w8]

ProcessTime[xx][0] = nafuwunaldindeuiinetuay

ProcessTime[xx][1] = L'Jm*?iﬂ??umuﬁ%ﬁumiaqﬂuﬂixmumiﬁgu
ProcessTime[x<][2] = L'gmi’;mzaLLdﬁQU%’ummuﬁﬁumugﬂﬁ%ﬁumﬁ
ProcessTime[0J[xx] = Fusuogflunation

ProcessTime[1][xx] = ﬂizmum‘sé’w%umumﬂmﬁmmmwﬁLﬂ%@mqumﬁaﬂ
ProcessTime[2]od = nszuaumséretunniniasuedouluiiHotplate

ProcessTime[3][xx] = ﬂismuﬂ’l‘i€hEJ‘?}I‘IHWﬂHotpLatel“d‘ﬁCooLplate

ProcessTime[d][xx] = ns¥uIun1sinediuanCoolplateluiinguau

3.7.4 svaitovesdndildlunssagula
3.7.4.1 if Robot.Working != 0 //fail
3.7.4.2 collect available Tip = cTip[xx] //Tip which TimeP = 0
3.7.4.3 sort cTip[xx] form minimum to maximum cTip[xx].TimeB
//TimeB = Time incoming of Tip in queue
3.7.4.4 Select Frist Tip

3.7.45End if



3.8 As19EBUAUYNABIYASIUTIATY

L)

Wiguguran1svineuvaslysunsuiunuuLuatiulng

Process:En

sUAW? 3.9 wan1sviTnuvaslusLnsy

Process:Da

4
¢
4
4
4

24
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3.9 YSuuganszuaudndulavaslusunsuiiiednasnisiinanvsaiaias EVG

s =] ﬂ' P o o !—’ay ! o
Usvdgsnszuaunisanduiiielfinlentanazszezaavildduaiusigg iy
wioniuhlilanlngsinvesnszuiunsuyurdsunaslianufouananiouanas

3.9.1 mamuanudAyEenuBuunulaenageuSemnzULuumuMdnAINg

Wu
Az duvasd duaud ey nalagsI
1234 | 1083
1243 1068
1342 1068
1423 1068
1432 1068
2134 1083
2143 1100
2314 1068
2341 1068
e == TN AN
=y e 1068
3124 1068
3142 1068
3214 1068
3241 1068
3412 1068
3421 1068
4123 1068
4132 1068
4213 1068
4231 1068
4312 1068
4321 1068

s

sURINT 3.10 Medeva1duA uE Ay

>4

lngil 1,2,3,4 Wudunuvanssuiunsmegfeluil

ProcessTime[1]bod = nszuiumsiedunuanadusmantuiiniemyundou
. v & B P
ProcessTime[2][xx] = nszuumMstheduaninssmyundeuluiiHotplate

ProcessTime[3][xx] = ﬂismumieﬂ'ﬂH%umnHotplatelﬂﬁCoolpLate

ProcessTime[4][x<] = NszUIUNIIEBTUIINCoolplatelUiinduanu
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a7UNadWlAGR1919

i o e ] st éﬂldl
715199 3.10 HAN1INAHUNIAIAUAIINETA UNANER

Priority From Time
(quantity) (sec/10Tip)

20 1068
2 1083
2 1100

a o

\wenjuuuunIsaudIfey pirority {3,2,1,4) memsldanudrdyiunisieduaiusin
anmwinseufigangiiawuazitiieidonaiuanuaivedlwais

Cll EJ o dl v B % o o 2/ a di
3.9.2 iunAanuneldlinssuinnmsildiaruunssuiulinuseumeaindau)deu
panlU Toe swaEWsuvoInTsvIunIdadulaazty

3.9.2.1 if Robot.Working = 0 //fail
3.9.2.2 collect available Tip = cTip[xx] //Tip which TimeP-= 0
3.9.2.2 collect current work = pTip[xx]
//Tip which TimeP > 0 and Process = “2” (Hotplate)
3.9.2.3 sort cTip[x] form priority
3.9.2.4 Ferhin x¢
3.9.2.5 if cTipli].RobotMove < pTiplxx].TimeP
3.9.2.6 Select Frist Tip
3.9.27 End if

3.9.2.8 End if
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NN 4

NAN15298

oz yAen1aIn1INaRTae Hotplate Seldmvuamadoniiavihainfauduild
lunszuiumsndnysznaulusme 3 madenlaedmunmunisudn (Demand) = 1555K/day

4.1 mamdndiunmaiusEninssuIun viyuaiau (Spin coat) kasnszuIuNITNYY
wasuuazliaAuTaun Hotplate fviuals

Capspincoat Liﬁuﬁﬁqm'iwﬁmamismumimgumﬁau
Capsy Wufdinswinvesnszuiunswyuedauuazlinufousin Hotplate
Ca Jufdansudnesday, Qppey Wuswivvesday

Poven - - Y O0ven 4]

Y] o8 o = o
uaz A, B ludlusiisassnsyuiunisauisavieuldlunidsiumugisu

A(Capspincoat) -1 B(Capsn) = 1555

24
stacdy @ R A N A (@UN1S7 1)
24 24
AGRBY S 24T » P NSAAIAANAN ¢ 1T (aumiﬁ 2)
__ Spincoat S
QOven & el o C. WeZ O3 (@un19n 3)

Tammeaudu A = 12,15, B = 11.85

WANHAN Capspincoar $8% Capsy amnsandnduiiulaaiegdoumiiiu 1055 k/day
waz 500 k/day Aniusesazlnarndannsndn Spin coat 67.85% wag Hotplate
32.15% auasiu

= Qo 2 2 e 1055 = t 4
NN CaPspincoar = 1055 wﬂmmaqm‘s@awumwnu e 332w 49




28

° % o 19 o o o w v o
4.2 nsiharaseuianldunugeuvimualagniaaifise sdudsslunszuaunisidany
§9UN Hotplate

nnde 4.1 wuanansandauldivie 4 § ezdesaaluliu 3, 2, 1, 0 ANLAWTY
108 Capoyen zanaalu 954, 636, 318, uar0 mudsiu launisidu

A(Capspincoat) + B(Capsh) = }555

24
2809 BRI g 0000 (Bun1sn 1)

A 221497 i |
(24 L= Capoen (@un159 2)
A+B=24 (FUNTSN 3)

NNIANAUA CaPgyen WWINAU 954,636 ,318 ,0 dawalvi Capsy Wirfiu 1087, 1309,
1454, 1555 uagauaum Cycle Time NgA3

UPH = (3600/Cycle Time) * (Load/Run)
Capacity = UPH * 24 * (1 — %Rework) * (1 — % Downtime) * Machine

vilild CycleTime wasnszuiumsmyuiriauuaglirnnuiouain Hotplate I 1064,
883, 795, 744 Junil

nniuldlusunsaiideudumiaifesuusshotplate TnowdsuuUasiauysidu
namlgaiiunisues hotplate ( ProcessTime[2)[1] Uag ProcessTime[2][2])

int QMc[5] = {1@,2,4,2,18}; /AQuatity of M/c in line
int ProcessTime[5][3] = {{@,e,e},{22,52,74},{11,285,296},{13,14,27},{13;8,13}}; //Process Time of each Process

sUn il 4.1 n1swdenutasmaudslulusunsy
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s

Mlnlpeadniisal

= L L3 =] o
A9 4.1 HaawnvaaneLeeny 2

$1u | naldvhen | Hotplate | nand ad Capsy
oven | wwmmwes SH | Process UTuup \Wasuly
Time W&
3 1064 285 249 36 1087
2 883 285 190 95 1309
1 795 285 el 174 1454
0 744 285 36 249 1555

4.3 anmsvsudpnssriumsdndulavedusunsuyililed Cycle time vesnszurunisvyu
wasulazlvimIuiauan Hotplate anasan 1087 wde 1061 dwalyt capacity Wiy
971 988 k/day 1Uu 1,011 k/day Uagfuauaadad 4.1 waza.2 Tnadnsiaanelui

= L% & = =
A9 4.2 HAANNVNVINLENT 3

d1uau | wandildiiee | Hotplate | 1nanil wandl | Capsu
oven | Waewad SH | Process Usulss | anas
Time W&
4q 1064 285 285 0 519
3 883 285 258 ' 603
2 795 285 181 104 919
1 744 285 66 219 1237
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UN 5

d5UNANITNAADILAZUDLEAUBLUS

5.1 #3UNaN1INAADS

ﬁ]']ﬂﬂ']iﬁﬂi&ﬂ‘VI']QLﬁaﬂﬁﬁﬂﬂlﬂﬂLa’e]ﬂﬂ'.]’]l.lEﬂM?iﬂiﬂﬂ?3N§§]Iﬁ837131‘l]€]\1ﬁ~33'13ﬁ§

v

dansandnlanemnudainisuanlasanunsanentdesanudendadelasai
NUARNT 1 WUIEREIUNIHARYBINTZUIUNITNIEDS

> annsaunldliviuilaslidesiudgeesls
> andugovadluld 2 ¢

ULde
> ylmAsanududureawnnulaainnsaviaeins s U N AR UL AL T UMY
INVHABINTEUIUNTRAN WL TLR1 A ua e sfea L UaN

adeni 2 digevsenvinuauazanaatiunisiiauseuvestotplateas
¥ o
U197
> awnsneigevesnitnlatnisudsldviavs
2/ =
Uaide
> duludeanszesinailunsliianudeuvaiHotplateagnunnuazenadana

nIsVURBAMATWYBNNUTIaanu L
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N9LEADNN 3 :

s

> dunsadenddumnuddnlunmsdentuanuldiiliausadonmivdiin

vinlvinmsidensiuesnaingeueanilududuusnle
> andwnudevadlule 2 §

> ylAdaenududuramidnaulaannstiiideanseuiuNELR LAY T U
5 ot a‘ [ B a L7 o 1
ANYNEDINTLUIUNTHAN WAL LR UA L BIAeRLUE"

R o o =
> JJﬂ’Ii‘lji]'lHﬁl’lﬂﬂ']‘iamuLUaEJUﬂ‘iSU’JUﬂTi&]ﬂIi]ﬁ‘LJ*UENLL‘UUﬂa

5 v s o v 1 s :ll’ =1 H =il = A
visEunadenlinadwilunisigausenuansd1iu Faadeniivanzdaigafemadoni
ialesinanunsasbunislaviuiias

5.2 VoLEUDLUY

o oA s ) oAy o '

5.2.1 {WaVivLanANdUALTe NN Ul UN T EINABN19IUTE I NAD9NS S UIUNITAIS
INSANNSTHERAIHADENUININNTINF0LORLABSVONASEY EVG Wiagaglvimiinenuaansasla
MFUNUMUNEIUNTEUILAT I AN D ULAIMS DS IaZ L ARSI ALAUTUIILTIad0900031N
N

5.2.2 vasnsviulsslusunsulussvinsianaiilinuiauain Hotplate viufin

JymfidruveanisAuamnaufaziafoudefunuiaiuaisluidnisiivdiuidunis

(4

paula

5.2.3 lumsanszesailinamuieuiuTuauain Hotplate oaviingumgiitie
elviansazaneszmealiiidu
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LONE1991999

UeE1 98801 AWUS UALUNE1 JURR §UsTIEY. 2553, “MsAnwiUszansnindnu
nawestslunszurunsivisuaiowud” Usygrinerdmansindinaiviio
walulagnsiuruzdrnssumans  uninerdaineasaans

George-Kanawaty. 2535. n15An¥IN15v19u wlalae 3305 AUNENT UazAn
& A a o
ATIN 3. NTUNH. PRAINTAIUNNAINYIAY

BIWeY @A, 2559. nrsadiaunulagngainudidy.
[Online]. http://www2.ftpi.or.th/dwnld/pworld/pwa44/44 productivity3.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/cpu-sched.pdf

Akapong Phunpueok. 2559. Lwﬂ‘[u‘[aﬁmaﬁ'ﬁ@aﬁﬁﬂﬁ'sﬁ’l
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Time Study Form Log file (Spincoat)

Cycle Time Observed Ti 3 : Z- t- % rel.acc | % relacc| Add
NO# [Element Type| ElementType ElementDescriptiol perrun T‘:" e e m‘ mtuc? e s;";'“ Distributi  Distributi| % relace | : Sample
(sec.frun) 1 2 R S sV e/ A A7 8 Ol | Wy10 | PerIUN . on on s Size
il Distributi Distributi
—_ Case > 12.0 | 10.0 | 10.0 | 10.0 | 10.0 | 11.0 | 10.0 | 11.0 | 10.0 | 10.0
4 uw.«;ke Machine (Barcordreade| 10.42 24 111.0 | 100 | 11.0 [ 11.0 | 11.0 | 10.0 | 10.0 | 10.0 | 10.0 | 11.0| 1 5 5 5 |0.05% [0.04%[0.05%| 0
! 10.0 | 10.0 | 11.0 | 10.0
—_— ReadBarCod 11.0 | 11.0 | 11.0 | 10.0 | 11.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10,0
5 ::.rke Machine |e&Tranfer To [ 10.67 24 12.0 {11.0 | 10.0 | 12.0 | 11.0 | 12.0 | 11.0 | 10.0 | 10.0 { 12.0| 1 9 8 9 |0.06%|0.06%|0.06%| o0
Spin 11.0 | 10.0 | 10.0 [ 10.0
g 49.0 | 52.0 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 52.0
6 Tc',ri Machine Spincoat 51.17 12 52.0 | 52.0 1 1 0 1 10.01%|0.01%[0.01%| ©
Outsid Tranfer 11.0 | 10,0 | 10.0 | 9.0 9.0 | 11.0 | 10.0 | 9.0 9.0 | 11.0
7 uwzlrke Machine | Spincoat To 9.74 19 10.0 | 9.0 9.0 | 100 90 |10.0| 10.0 | 9.0 | 10.0 1 10 9 10 [0.09%|0.08%[0.09%| 0
Casette
— 1.0 110 | 10 |10 | 10| 10| 10| 10| 1.0 1.0
8 ot | Machine | UnloadTip | 1.00 24 |10 [ 10 {10 10| 10]10}10 |10 10]10]| 1| 0| o | o |000%|0.00%|000%| o
1.0 | 10| 1.0 | 1.0
160.13 {
Total X
2,67 |[min.

143



Time Study Form Manual (Spincoat)

yele

wo | =t [ eamant Lo T e Observed Time (sec.) preura (mameis | 2 1 RERTE ERSTES [HTRISSS) i
Tyre Type run N 1 2 3 4 5 s 7 8 9 10 | Pereunifl Size [l otion = L Size
{sgc.run) Distributi | Distribut]
— 28.8 | 29.9 | 29.7 | 29.0 | 30.5 | 30.6 | 27.5 | 30.1 | 30.1 | 29.4
1 — Man LoadTip | 3513 20 |294)|325|285|299|302(308|31.8|294|27.9|31.4]| 1 3 3 3 [0.01%[0.01%|0.01%| ©
73 | 52| 61| 63|61 |62|60]|72] 70
2 |OUside panemid  Program | 7.17 | 28 SESROMDIS NS IAN/SCNSE | 59 L WEMSEE | o | 24 | 23 | 24 [0.14%|0.14%|0.124%)] ©
work 61|64 |45 | 69| 6 | 51 | 6.1 -
. 343|382 |34.5|34.5|36.0| 351|356 |359|342]|356
3 [FUon® [Machine | Pre Precess | 35.40 | 10 | 1| 2| 2| 2 |o02z%|002%|002%| o
) 12.0 | 10.1 [ 10.8 | 10.9| 10.4 [ 11.0 | 10.5 | 10.4 | 10.8 | 11.0
4 Outside Machine Case > 1069 | 24 1 3 3 3 0.03% | 0.03% | 0.03% o
ke lac Barcordraaadt | 2 11.0 [ 10.3 | 11.1 | 10.6 [ 10.9 [ 10.6 | 10.5 ( 10.9 [ 10.3 [ 11.0 .03%| 0.03% | 0.03%
10.2 [ 10.0 | 11.2 [ 10.0
o ReadBarCode 11.1[11.6 | 10.9 | 10.4 | 11.4 | 10.9 | 10.6 | 10.0 [ 10.1 | 10.1_
5 wz'rke Machine | &Tranfer To | 10.75 | 24 | 41.6 | 11,0 10.0 | 11.2 | 11.0 | 11.5 | 11.0 | 10.3 [ 10.4 | 11.5[ 1 5 4 5 |0.04%|0.04%|0.04%| 0
Spin 11.0 ] 10.0 [ 10.2 | 10.1
i 49,7 | 51.9|51.8|51.1[51.2|51.8|51.3|51.4|51.6 | 51.2
6 ch',rf Machine | Spincoat 5130 | 15 [51.2 514|519 1 0 0 0 |[0.00%|0.00%|0.00%| o©O
Guieid Tranfer 109)10.1|10.4| 90 | 9.0 | 110101 ]| 95 | 9.2 | 10.1
7 w::ke Machine | Spinceat To 9/92 19 | 101 | 98 | 95 | 110 9.5 | 10.0]| 10.1| 9.0 | 10.2 1 7 7 7 |0.07%|0.07%(0.07%| 0O
Casette
Bl 190V 1. R 1.31(38 | 1.3 |\MZ1 144 19 1.2 | 18
8 [“work |Machine| UnioadTip | 145 {24 | 14 |10 [ 14 [ 1.0 | 10 | 12 [ 1.2 [ 12 10| 21] 1 | 11 | 11| 11 |061%|059%|061%| o
1.2 | 182 e AL
P Unioad 65 | 52 | 46 | 5.1 520 55" | 6.3\ 7.14
8 uwzlrke Man Car;::tte 6.74 | 20 | 6.3 | 56 [ 53 | 586 59 | 59 | 57| 55 1 17 15 17 |0.18%|0.17% | 0.18%| ©
161.62 .
Total =28
2.69 |min.

S€



Time Study Form Log file(SpinCoat And hotplate)

Cycle Time L2 2 Al z t % rel.acc|% rel.acc Add
NO# Element Type |Element Description| perrun N g Slzpe Distributi| Distributi|% rel.acc|  Z- t- Sample
(sec./run) 2 1 2 3N 1) 10 on on Distributi| Distributil = Size
. \ A 2 % on on
120 | 110 | 100 | 110 | 80 | 100 | 100 | 100 | 100 | 10.0
4 Machine Case > Barcordreader| 10.44 16 110 | 10,0 | 110 1 10,0 | 11.0 9 8 9 0.09% 0.08% | 0.09% Q
11.0 10.0 10.0 11.0 12.0 10.0 12.0 12.0 10.0 | 11.0 s
5 Machine Readﬂfﬁ?;ﬁﬁame 10.69 i 100 | 100 | 100 | 11.0 | 110 | 100 10 9 10 | 0.09% | 0.09% | 0.09% | o
49.0 | 52.0 | 51.0 | 510 | 51.0 | 51.0 | 51.0 | 51.0 | 51.0 | 52.0
6 Machine Spincoat 51.17 12 52,0 | 520 1 0 1 0.01% | 0.01% | 0.01% 0
s 120 | 100 [ 110 [ 110 [ 110 [ 11.0 [ 100 | 110 | 110 | 110
) T - :
7 Machine ranfer SpinCoat To | | 4 5 16 120 | 11.0 | 11.0 | 120 | 100 | 110 6 5 5 0.07% | 0.07% | 0.07% 0
Hotplate 3
2850 | 284.0 | 284.0 | 2840 | 2850 | 284.0 | 284.0 | 285.0 | 284.0 | 285.0
8 Machine Heat Tip 284.44 16 2850 | 2850 | 284.0 | 2850 | 284.0 | 284.0 0 0 0 0.00% | 0.00% | 0.00% 0
12.0 13.0 120 12.0 120 12.0 13.0 12.0 12.0 11.0
9 Machine T’a"f‘”:r'::;‘l’latet" 12.06 16 11.0 | 120 | 120 | 120 | 120 | 130 4 4 4 | 005% | 0.05% | 0.05% | o
140 | 13.0 | 130 | 140 | 13.0 | 13.0 | 13.0 | 13.0 | 140 | 14.0
10 Machine Cool 13.50 16 140 | 14.0 | 140 | 13.0 | 140 | 13.0 = 3 2 3 0.04% | 0.04% | 0.04% 0
Tranfer Chrilplate T 11.0 10.0 12.0 12.0 11.0 10.0 11.0 11.0 11.0 9.0
1 Machine rarfer Chrilplate To 10,71 24 100 | 11.0 | 11.0 | 100 | 11,0 | 11.0 | 120 | 11.0 | 100 | 10.8 | 11 10 11 0.06% | 0.08% | 0.06% 0
Casette = =7 |
10.0 11.0 12.0 9.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
12 Machine Unload Tip 1.00 24 10 | 10 |10 | 10 | 10 | 10 | 1.0 | 10 | 10 | 10 0 0 0 0.00% | 0.00% | 0.00% 0
10 | 10 | 10 | 10
405.00 |sec,
e 6.75_  |min.

9¢



Time Study Form Manual(SpinCoat And hotplate)

ey l
bt JPEREED I e T':lm i 2 3 % u“-f;“ﬂm‘n i 7 s 9 T bty Dlllt:utlnn Distribution| % rolace | "L t-:k:‘tmut;n SamAfSIza
288 | 299 | 207 | 290 | 305 | 306 | 275 | 804 | 301 | 294 |
1 Man Load Tip 35.13 20 294 | 325 | 285 | 209 | 302 | 308 | 318 | 204 | 278 | 314 3 3 3 0.01% 0.01% 0.01% 0
79 | 73 | 52 | 61 | 63 | 61 | 62 | 60 | 72 | 70
2 Man + MIC Pragram 747 28 63 | 55 | 54 | 53 | 59 | 56 58 | 56 24 23 24 0.14% 0.14% 0.14% 0
6.2 6.1 64 | 456 | 69 6 .
343 | 382 | 345 | 345 | 360 | 351 342 | 356
3 Machine Pre Precess 35.40 10 3 . A Fd Edl 2 2 2 0.02% 0.02% 0.02% 0
_ o 120 | 104 | 108 | 109 | 104 | 110 | 105 | 104 | 108 | 110
4 Machine Bareoroader | 1969 24 11.0 | 103 | 11.1 | 106 | 108 | 106 | 105 | 108 | 103 | 110 3 3 3 0.03% 0.03% 0.03% o
102 | 100 | 112 | 100
114 | 116 | 109 | 104 | 114 | 109 | 106 | 10.0 | 104 | 104
5 Machine  |ReABATCOUOTIAl g 75 2 15 | 110 | 100 | 112 | 110 | 15 | 11.0 | 103 | 104 | 115 5 4 5 0.04% 0.04% 0.04% o
» 1.0 | 100 | 102 | 1041
49.7 | 519 | 518 | 511 | 512 | 518 | 513 | 514 | 516 | 512
6 Machine Spincoat 5130 15 512 | 502 | 517 | 514 | 519 0 0 0 0.00% 0.00% 0.00% 0
: 114 | 1.7 | 112 | 107 | 107 | 111 | 114 | 110
7 Machine | Tranfer SpinCoat |, o7 24 106 | 112 | 109 | 102 | 114 | 107 | 106 | 112 3 3 3 0.03% 0.03% 0.03% 0
To Hotplate
107 | 110
2844 | 2848 | 2651 | 2046 | 2645 | 2650 | 284.5 | 2850
8 Machine Heat Tip 284.33 16 2849 | 2852 | 2843 | 2848 | . 0 o 0 0.00% 0.00% 0.00% 0
127 | 128 | 131 | 131 | 122 | 128 | 122 | 123 | 124 | 120
9 Machine |TMerHeREIE |45 46 26 122 | 130 | 126 | 11.8 | 124 | 123 | 134 | 128 | 125 | 108 3 3 3 0.03% 0.03% 0.03% 0
117 | 128 | 122 | 123 | 124 | 132
140 | 138 | 133 | 141 | 138 | 13.3 | 131 | 138 | 13.8 | 142
10 Machine Cool 13.68 18 [ 142 | 142 | 139 | 138 | 133 | 131 | 133 | 134 o 2 1 2 0.03% 0.02% 0.03% )
St 112 | 94 | 108 | 97 | 122 | 115 | 83 | 11.5 | 108 | 117
11 Machine D eatons 10.83 24 112 | 114 | 115 | 120 | 117 | 98 | 113 | 98 | 115 | 109 1 1 11 0.07% 0.06% 0.07% a
108 | 98 | 108 | 94
120 14 | 33743 |1 a2 A | 12/ hoz Az
12 Machine Unload Tip 1.15 2 i | o | 14 [ 10 |10 |12 | 12 | 12 | 10 | 11 11 11 11 061% 0.59% 061% 0
%z 8122V 12 | 19
65 | 52 | 46 | 51 | 59 | 61 | 52 | 55 | 63 | 74
13 Man Unload Cassette |  6.74 20 63 | 56 | 53 | 56 | 56 | 57 | 58 | 58 | 57 | 55 17 15 17 0.18% 0.17% 0.18% 0
48437 |sec.
Tot! 807 |min

LE
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fauusstruct WAL
struct Tips{

int ID;

char Process[3o];

int TimeP;

int TimeB;

/int Done;

5

AauUsstruct WUALAUNG

struct Robot_Arm{
int Working; // 1 = true and o = fail
char Process([3o];

int TimeP ;

17
Wariduntmnauliilsuen

void AssignRobotTime (int index,struct
Robot_Arm *pRobot,int currentwork)

currentwork++;

pRobot->TimeP =
ProcessTime[currentwork][o];

IntToWork(pRobot-
>Process,currentwork);

pRobot->Working = 1;

}

WINFUNI TN T

void AssignTipTime (int index,struct
Tips *pTip,int currentwork,int TimeX)

currentwork++;

pTip[index].TimeP =
ProcessTime[currentwork][2];

IntToWork(pTip[index].Process,curren
twork);

if(currentwork==s)

{

strepy(pTip[index].Process,"En
dll);

1
pTip[index].TimeB = TimeX;

aprintf("Tipnb %d
tip%d",pTip[index].TimeB,index);

}

Waridanisiindula

void DicisionWork (int cTip,struct Tips
*pTip,struct Robot_Arm *pRobot,int
TimeX)

{
inti;
int j=o;

int less;



int available[s); //1 = true o = fail

int currentwork;
int IndexTip[cTip];
int TimTimeB[cTip];
i Check available process fist

for (i=0;i<10;i+4)

nprintf("\ni=%d %s %d %d

",i,pTip[i].Process,pTip[i].TimeP,pTip[i]
.TimeB);

if((pTip[i].TimeP ==
0)&&(Checkavailable(pTip,WorkTolnt(p

Tip[i].Process)+1)==1))

{
IndexTip([j]=i;

nprintf("proo = %d index = %d %d
",WorkTolnt(pTip[i].Process),IndexTip[
jl.cTip);

¥
}
}

#Check if j =0 is mean above

dosen't pass to indicate IndexTip So
Exit the function

if(jl=0)

{

for (i=o;i<j;i++)
{
TimTimeB[i]

=pTip[IndexTip[i]].TimeB;

39

nprintf("%d", TimTimeBl[i]);

}

less =
MinNumlIndex(TimTimeB,cTip);

currentwork =
WorkTolnt(pTip[IndexTip[less]].Proces

s);

uprintf("ID %d less %d
idexcurrent
%d",pTip[IndexTip[less]].ID,less,IndexT
ip[less],currentwork);

AssignRobotTime
(IndexTip[less],pRobot,currentwork);

AssignTipTime
(IndexTip[less],pTip,currentwork, Time
X);
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//For select first pirority form available tip
int PirorityCh(struct Tips *pTip,int IndexTip[],int num)
{
inti,j; int Rloop =0;
int Pirority[4] = {2,3,1,4}; //select which process should serve first
for (i=0;i<4;i++) //for loop each process
{
for(j=0;j<num;j++)  //For check (each tip had available for move)
{
//if have Tip(next process)==current piroty return that tip(Index)
//if not have tip avai for current pirority check pirority lower
if((WorkTolnt(pTip[IndexTip[j]].Process)+1)==Pirority][i])
{
return j;

break;  }

40





