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## 4071425921 : MAJOR INDUSTRIAL ENGINEERING

KEY WORD: COST REDUCTION PLAN
NARONGSAK NANTHAGASIGORN : COST REDUCTION PLAN FOR PRINTED
CIRCUIT CABLE ASSEMBLING INDUSTRY. THESIS ADVISOR : ASIS. PROF.
SUTHAS RATANAKUAKANGWAN, 331 PP.
ISBN 974-347-200-2X

The objective of this research is to propose the cost reduction plan for printed
circuit cable assembly industry. The cost reduction plan is a tool for management, in this
research consists of 4 major steps the first step; Measurement step will use a process
analysis information in order to understand current situation of costing in each process which
its cost driver is calculated by using engineering approach, Methods-Time Measurement
technique (MTM-2), the second step; Analysis step has been used MTM-2 to find out the root
cause of costing in each process and grant chart technique was applied for cost reduction
plan and tracking in each period of time, the third step; Improve step is to implement plan to
production line using Six Sigma philosophy combined with MTM-2 technique and the final

step; Control step is to control actual cost by adjust cost per cost driver and re-calculate cost.

The bottom line from this research is not perfect product cost because this
research has covered in portion of production only. The comparison between process
analysis cost and actual cost are used as an accuracy. indicator of cost reduction plan. An
evaluation of planning by comparing between the targeted product cost and the actual cost
occurred, the result indicates that the cost reduction using process analysis yields more
efficient and make planning ‘efficiency-that it is helpful to.understand the source of cost and be
able to exactly determine product cost reduction plan. Following implementation of cost
reduction plan, it has been found that for Vail product the unit cost has reduced from 190.93
baht per unit to 190.61 baht per unit or equivalent (190.93 - 190.61) / 190.93 = 0.16% and for
U8 product the unit cost has reduced from 150.12 baht per unit to 149.90 baht per unit or
equivalent (150.12-149.90) / 1560.12 = 0.15%

Department Industrial Engineering Student’s signature

Field of study Industrial Engineering.  Advisor’s signature

Academic Year_. 2000 Co-advisor’s signature
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3.3 FNg@N8N19MAR (Production Line Layout)
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3.4 piredansi M lunszuaunslsynay

w3a9ansn Mg lunanaegaainnssunislsznauuiuagas (Printed Circuit Cable
Assembly) snawmalulaél Surface Mount Technology (SMT) azilsznavlifaeiATasdnsuan
vanegila naInuanetive wasuanuaeENas wiluiuddaiazinauaanizATasansign

Taululsaanusaatnawming
3.4.1 wsastanziia (Solder Paste Screen Printing Machine)
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77 14 uanaAzestpRzAowULSRTUTE (Automation)

3.4.2 \A3e99 989Ul sTnay (Pick-and Place Machine)
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7171 15 uansiAzTan9dulszna (Pick and Place Machine)

3.4.3 \WreanaaNmzna (Reflow Soldering Machine)
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717 16 ULARLATEY Reflow Soldering Machine
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3.4.5 LATRIANY (Solvent Cleaning Machine)
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3.4.6 1ATR99L4N1 (Baking Oven)
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3.4.6 NARYUENE (Microscope)
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317 19 uanIndesaeg (Microscope)
3.4.7 \A3RNVIAAUNNELAATNILA (Functional Test Fixture)
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3.4.8 WAFRINLAR91U (Bending Fixture)
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AvuaNn b
Power Power
718IN19 Lﬁﬁlﬂ\ﬁﬂ? Voltage | Phase | Amp | Factor | (KVA-Hr) Umn
1 Screen Printer 220 1 4.76 1.0 1.047619 | 6.47
2 Reflow Solder 380 3 58.0 1.0 38.2 224.6
3 Cleaning Machine 380 3 30.7 1.0 20.2 118.8
4 Aqueous Cleaning 380 3 53.8 1.0 35.4 208.2
5 Baking Oven 220 1 13.6 1.0 3.0 17.7
6 Microscope 220 1 4.5 1.0 1.0 5.88
7 Test Fixture 220 1 4.5 1.0 1.0 5.88
9 Bending Fixture 220 1 4.5 1.0 1.0 5.88
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3.5 N9UIUNNIUNAR (Manufacturing Process)
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procedure)
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3.5.1.3.2.2 samzialugnungiivieaiiungn 4-6 1. e liinedo
wiaasaae agaenzinlfluiunniiannuieuganzselinsiowadsigg
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917 23 uananeile (Glove)
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3.5.2 m?ﬂﬁﬂmvm ¥ D] mjm']u SS)Ider paste printing)

3.5.2.1 @ﬂm‘ge//

3.5.2.1 rfgun "
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3521.2 tenC|Iv~- '/“ 4

35213 VacuumaNest .//‘
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35214 Prlnte‘rMZ:—lchlne Reﬂaw
J
35215Pa|le‘t’ G~
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3\524%mﬁm 4 7
./I N
3.5.2.2 Yan -

3.5.2.2.1 Foam swap
3.56.2.2.2 Glove
3.5.2.2.3 IPA solvent
3.5.2.2.4 Wiper
3.5.2.2.5 Solder Paste
3.5.2.2.6 Scot Bright
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3.5.2.3 3an13dfjuiFanu
3.5.2.3.1 Usuiiansintearseqtnanyialianaumila Stencil
3.5.2.3.2 ldn=ina9UU Stencil ATAWILTYINe Aansiafudes ey
Stencil 39ANIUAILIYE Vacuum nest WKL
3.5.2.3.3 nediand Adenaesjimieniuie [Wirsesdins G g
Vacuum nest aziaednltnneld Stencil wdalAsasazinistansia
3.5.2.3.4 @@@umzﬁ'qLﬂ?@qﬁqmu@um%éuauymj Vacuum nest azideu
aanunTaedm U FvELguuRlaR N anziaadlluga eanann Vacuum nest lianaui
Reflow pallet
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A
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saunsth ARz LL@ZLﬂaﬂuﬁﬂﬁNnﬂj 5 98LA89N"3dA Stencil
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merinlag QC feunazEunszUfiRuNATe
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22172 10 111 dﬂﬁmmﬁmmmﬁﬁmumnﬂﬁq

3.5.2.3.4.5 Umel1ATaUAILUAI§ UL Reflow pallet raufiazd
Wsaniondnly fUfiRemies 1 aurindufiseslifiRouiwiesnnzia (Solder
Paste Screen Printer Machine) N11A21:N&=a16 Reflow pallet é’Qﬂﬁﬁﬁwgu IPA Aauinld1d

U 419 Stencil Ynen1sldanuiuiean 8 4914 siaenin DI ( De-lonized water)



3.5.2.4 W131mas (Printer parameter)

AN lNNTAARLT (Printing time) = 6-8 AuUN% / 781

21l71 25 u@ma Stencil

et 4

919 26 @A Stencil

a4

45



"
Pz N
2?;1“.,:28 waAS U8 Vacuum Nest

ﬁ‘ﬂﬁ 29 WA/M Printer Machine

a
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gﬂﬁ 30 wams Magnifier (Microscope)
3.5.3 n199799nanlaeunTuau (Component Placement )

3.5.3.1 wiasilauazginenl
3.5.3.1.1 Reflow pallet
3.5.3.1.2 Tweezer
3.5.3.1.3 Tape Feeder

3.5.3.1.4 Pick & Place Machine

3.5.3.2 38n9LaiFanm
3.5.3.2.1 M?Q@@@U’jﬂﬂﬂm?mﬁiﬁéﬁﬁ"lﬁ‘ﬂﬂ\‘iLﬂ?:'ﬂm’]\?'qﬂﬂ?ﬂigﬂﬁ’ﬂﬂﬁu%u
aRaginneae
3.5.3.2.2 m39aaayl Load List sk lunisldginsniusiazinasludes
Feeder Aadmnit wina
3.5.3.2.3 nowla RUN e lsiadasnnsgnandFnsinau

3.5.3.2.4 n3naaau Pallet i PCC ussqagnialuBaufasudqdnlita

Clamp 3au50¢)
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3.5.3.2.5 914 Pallet a9LUTa4 Load 1991A789971991n905 waZIaAUNILIN
FruounnelvaesiAresudnsdilien a9 Load pallet dumall
3.5.3.2.6 14921N Unload pallet uda HUfURUazfBInIIagaL component
NnAageRsImA ey llBeslinslanienile qaaudnanstes component azfias
p - Y X 5
agf9Nan9183 pads NoUNAY load 89U reflow oven. (f1gUnsaiianadiaaliainiui pad

uWuifiu 50 % vesiuirianan JUftRnuassesld weezer Uiuussginsnlliinseniand

avasllsaanntlandnll)

7171 33 uans Pick and Place Machine



gﬂﬁ 35 @AY VAIL Pick and Place Pallet

3.5.4. N5 LR NIURANAIDNASY (Solder Reflow )

3.5.4.1 Janginand
3.5.4.1.1 In-process Tray
3.5.4.1.2 Plastic Tweezer
3.5.4.1.3. Reflow pallet
3.5.4.1.4 Cooling rack
3..5.4.1.5 Reflow Oven

49
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3.5.4.1.6 Cleaning basket

3.5.4.2 Fan1sdfuFanu
3.5.4.2.1 n3vagau pallet nag lugnwitia clamp

3.5.4.2.2 214 pallet @411 conveyor IALINTAIINNIZUIN pallet Uszanns 1

3.5.4.2.3 Nuua I IidA w9 pallet 219589110 reflow oven 1nAiuNGn
7 pallets. 11 pallet 880270 reflow oven e lAEN1E94 cooling zone 184 oven FeLFaaudn

3.5.4.2.4 411 PCCA 88n31N Reflow pallet aein93zinsedanazsn Inaig
UriReuarfedan wist strap ARBALKAN

3.5.4.2.5. U1 PCCA ldaslunznFrarssunaziaasnaszdngeds

3.5.4.2.6. UENITW A UaY 18 AINNRIgIun LA vua lineunazdenuly
v :’/ 1 ¥ o d’ dl % = o s dy
AN9919 2 ngu 1aA2991 : 1HB9RINIUNEeNNIATN FB1NIW AziATIUNANG (Flux) weezitew
wn Aaiuive lildeunase1aiganInA 16BN INEINN3419 LR uasFelfiRnu

¥ o/ k74 1 1 1 s A ¥ ld‘ o 5 a 1 v %
WRLNALUTWNANBUWNELATNATA AR MWNQW\N’]‘LA‘V]L@@%ﬁ’i’]‘i.li/\l@ﬂsﬁL(Flux) NN 8 TU. FABIAN

v o A4 g by ~ v < ) 4 =
NUAUNIAELATANAN UAY TN INNIUT L@@Z‘V\l@ﬂsﬁ(Flux) Tudasiusmavsaitlasuny

3.5.4.3 Temperature profile verification and specification
3.5.4.3.1. dunauilifunisinliuiladn temperature profile 189uAaZLLIL
nulinuninsgunsenisvzealil,

3.5.4.3.2. lun199m temperature profile ﬁu%ﬁ’]mﬁmLfaquqm@m%@uﬁ
AATy] Wi 1 IC legs, connector pins)

3.5.43.3 W Tefmocotple s iR aNEINaITREa AN 9TRHIMAS
R/F oven.

3.5.4.3.4 ﬁqqaxﬂmmﬁ%mm%iﬁvmmmﬁ@;qm'ﬁ 183 a9ANazsagliiuiy
1N 2.5 WIN(150 3u9) uazgouniigeqn avsedluinu 230 e s s

3.5.4.3.5 dayasvrastnunisnsiaaasing ME or PE Lazazfesgnaniiy

13dA1n9n 3 1hau
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3.5.4.3.6 Criteria detected at Solder Reflow operation
3.5.4.3.6.1 Azl (Void Solder)
3.5.4.3.6.2. Azfiniienflugznu (Solder Bridging)
3.5.4.3.6.3 Qﬂﬂi‘ﬂh’mﬁflﬁl’muu%é/\i (Tombstone Component)
3.5.4.3.6.4. anladlainsauua (IC Lead Misalignment)

3.5.4.3.6.5 m@qﬂmmﬂﬂmmuq (Terminal Misalignment)

7171 37 uans Reflow Oven

3.5.5 NMIANTUINUALLATANANAAEIUNaaRLlszq (PCC Assembly Cleaning)

3.5.5.1 Janginsal
3.5.5.1.1 Mzn3141991U (Cleaning basket)

3.5.5.1.2 Wrist trap
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3.5.5.1.3 In-process Tray
3.5.5.1.4 LATANANIU (Aqueous cleaning machine)

3.5.5.1.5 DI Water (De-ionize Water)

3.5.5.2 ARANTIRUDINIUATAINITIHADSHN] 2PTEIANS

Parameter Specification
Pre-wash Upper 45+/-5PSl|
Wash Upper 45+/-5PS|

Wash Hurricane Jet Upper 40+/-5PSlI

Rinse Upper 45+/-5PSl|

Rinse Hurricane Jet Upper 40+/-5PSI

Final Rinse Upper 40+/-5PS|

Temperature

Wash Tank 70+/-5 C
Rinse Tank 70+/-5 C

Water Resistivity

Above 1 M Ohm

Conveyor Speed

1+/-0.1 meter/minute

Dryer Temperature

65+/-5C

ANTNT 2 LAAIANNAAFNUDILATAIANNFNN1L

3.5.5.3 Tumaun1sU IR
3.5.5.3.1 neuGENAnUfiAIuarAeliuilandeudnAwasa dine frine)n
Idl dl % a o dl v o v A 1 =] a A 1 =3 % 1
Lansag NeTedelAnssiun inavua ldvseld azlifinsljiRcuetrusinaintiuinds
Asinee] Teg ludaaininnun timneniidneiiussq PCCA Faufasudannquuaaniunsqailau

¥ ‘ﬂl %
NI IBILATAIAN
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dl %4 1 %’/ ¥ o a o :l/ = o
3.5.5.3.2 LATANANATANIUN T UAAUN198 14 IR a A T E Ba9aniiuastin
Y v dl 1 dll 1% 1 o o Y 1A va dl 4 o o o
MXH?W@’N\?’]‘M@@HV}“}ﬁﬂ@ﬂ‘ﬁlﬁqu@@ﬂﬂ]ﬂ\‘]Lﬂﬁ‘ﬂ\‘i@’]ﬂﬂﬂ’]\‘iﬁ‘ZNﬂ?Z’N Qﬂ{]ummummmmmmu
P4 v L ¢=ll o o Y v
ATNINANAZARNAINAENTNUAAR AN AU NANEATLATZN IR

k4 4 ‘ﬂl % A a Y v
TATNNUANATEIRNUTANITULLRASNTIANAAN

LN

3.5.5.3.3 AULNINIITAUN

RY¥

¥ a wa Y A wa = = ' :l/
azmal iR laegUfiRauneapuaainty

a

=

dgl d‘l o/ a A
aummmmnmmﬂaﬂmnﬂ'l,uma‘ﬂ{]u NM)

o

\ludnAny

3.5.5.3.4 IHANUIAZNTIA1941LAANNIANNLATAIR 1WA PCCA NHadNIg

'
o

Rework azBaagnueinashis generic tray udainlil rework viun dousnunadamsldluazningng

nusiellusasdosgninldeuiuiidunu

717 39 UARIMZNA1A1997% U8 (Cleaning Basket)
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71171 40 LAAIAZNE1A1997% Vail (Cleaning Basket)

3.5.6. NMAUTUIIUAELADUAINNFRUULLAITNAT (PCC Assembly Baking)

3.5.6.1 Janginsal
3.5.6.1.1 AEn318719914U (Cleaning Basket)
3.5.6.1.2 In-process Tray
3.5.6.1.3 Wrist strap
3.5.6.1.4 Glove for oven
3.5.6.1.5 Cart carrier
3.5.6.1.6 Oven Bake

3.5.6.2 %um@umiﬂﬁﬁﬁmu
356,214 A€ 118199 ilusTq PCCA e feandandlugan degnas
ol 120 +/- 5 aAizaiing lipanlaesli PCCA agflugauunuinuiinuals sz
nuaadainglalaedie
3.5.6.2.2 fnsufinnanEusuiiin PCCA U3 lugey waznaniiag

Fasiin PCCA aananngeu tapazldinanluniseueuilszann 15 und wenliinznFidnseny
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k4 o 1a ?al/ 1 ¥ agl o Qy v o Y v
douiulalainu 2 4u Tuauzag lugouiuiu udeniseuudugass Tiazniidsuesn
¥ dl Y 1A oA 4 ! A o 4 a ¥
angeu InengUfifanuasfedldgeianuannuiensnsutivauesnaingay
3.5.6.2.3 W3l PCCA fiusnaslugungiiviesdnagnils udaiin PCCA aan

Y v ] = o
ANALNFIANUN LU In-process Tray Nasa"

gﬂﬁ 41 uam Glove for Oven 91l 42 14A9 Oven Bake

al

3.5.7 N19R39°@aLFA9YU (PCCA Inspection )

3.5.7.1 Jangunsad
3.5.7.1.1 Acid brush
3.5.7.1.2 Microscope 10x magnifier
3.5.7.1.3 Solvent Dispenser
3.5.7.1.4 In-process.Tray
3.5.7.1.5 Cart carrier
3.5.7.1.6 lonizing Air Gun
3.5.7.1.7 Tweezer

3.5.7.2 Tumeun1sU IR
3.5.7.2.1 PCCA nﬂﬁq%ﬁmgﬂﬁwLmzﬂumﬁ@uﬁ%ﬁwmmm@ a1nsadnN
o/ U o 1 1 1 U U =) A
FIIATABIINATANNAMUIURIUFAAY product 8E19gNABY NN1IMTIAEEL PCCA avmadtinge

-Qll v o ¥ Y v 1 1 o
ﬁ]’mll’]miﬁ’]uﬂiﬂﬂﬁﬂuﬂiﬂm’m@”ﬂﬁ’]ﬁ]‘ﬂ\‘iﬂﬁi"ﬂiﬁ\iLﬂﬁ\i AT
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&5722ﬁﬁﬂﬁ?uﬂﬂ[w&ampvmwonpmampdaw(mdeamjpmemp

. . . e A e
revision TuuAAY tray atnamTaATAnauNavds ldadausall

3.5.7.2.3 Criteria 7891399999 11428946 ar W1 IAR lumns1edneaneil

Iy
QQ

o |

S2

S3
S40

S41
S5
S6
S7

S8
S9
510
S11
S12
S13

M1
M2

)

=

dRLTEIN

o . A o il
ARLNNTANNTREIFNLNILANT

peintasniulil

AENIU

meialingunan IC
S d {
menaldagunnuesn
Passive
P .
satitlaunsia
ANALAA

NNUNUsEaIunsig

qﬂniahﬁqﬁhMWuuuq§§
pfaviLes

IC 1188

p il
hagFLuREY
CONNECTOR 1199¢

lalmsaiiy/ aanuanidu

a o
LAEI9rL
QI 1C/ TmaaLun

dnginsnllimaauun

alnandnld

NABSUEINE
ALLAN

NADIUEINEl

NARIALINE

NABSULINE
v

NAIUEINE
v

NAB<ILNE

AN

ALLAN
NADNTLNEY
NABLENe

v
NaNULNE

v
LNTERE

NABSUEINE

NABSUEINE

ALLan

S
=t

Fi

m\

G1

G2

G3
G4

G5

(!

E1
E2

F1
F2
F3
F4
F5

F6
F7
F8

)

=0
o)

viall

SQLISHRSTags!

fig/d9ulsenaud iy

am

FLIBLRSNE

UlARgoune

NTIAARA

AAUNNIBIURI EPOXY

EPOXY Tadiierswa / 1flug
998159911 EPOXY

daLNNIBIURI FLEX

CABLE
SREAN

TREINL
T0EUNA

Y

UL NBILAY

weinaanLlumy

WaIAINIATZIINeTY PCC
PAD iigie (1ilpsn)

PAD slanysn]

alnsndin g

ALUaN
v
NARNALE

NABYULINe

ALan
ALUaN

ALUan

ALUaN

NABYULINE
ALUaN
v

NALINE
v

NABIAEINE

ALUan

ALan
v
NABNULNE

NABYULINE
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M3

ol
2(

M4
M5
M6
M7

P1

P2

P3
P4

AN

|
A

a
aiFeINn
aUnIdiANANIG
nunsndgoymng

e al
a1nsnlideie

seeuANUUgLINIR]

daLnwsad CONNECTOR

CONNECTOR a12¢id

PIN CONNECTOR #1994
PIN 1&e19A18l
CONNECTOR wan, Lasinnsl

AaUNNIAIANNNITNAAAL]

NABGUEINE]
adnsninld
ALLan
FNLLAN

v
NABNUEINE

NADSUEINE
ALan
ALLlan

ALLan

NABIUEINE

F9

F10
F1

—_

F12
f5ile8

F14

F15

C1
C2

‘elavizanmmng (1
AEGTENY)

Fai3en
dllwidendluasnny
PCC wanann STIFFENER
STIFFENER TAwa
WaIaINIATENING PCC
A1 STIFFENER
dautsznevuge ung
PCC 1@z

ATIUANLINLAZ IRt TR

ey

ATILINTIEN

aaeI1lauLL PCC

B

NABYULY

a1lnsnfild

NABNTENe
ALlan
ALlan

ALLAN
ALan

NABSUEINE

NABYULINE

NABYULINe

AN9NN3 LARSTAIN U TALNNIBIANNFAMNIUNNINTATIAEAL

3.5.8 NINAABLANANTANIININUTBIT U (PCCA Function Test)

3.5.8.1 Janginsad

3.5.8.1.1 Tester Base

3.5.8.1.2 Test Fixture

3.5.8.1.3 Marking pen

3.5.8.1.4 Wrist Strap
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3.5.8.2 TuREUNINY

3.5.8.2.1 L‘]‘]mﬂuGmnqiﬁﬁQﬁuiﬂﬁﬁﬁLLwﬂq on WwasaNNII tester AzENATAN
LazIAFENALN FaNAae fsTuled WeutAn “Fixture Status” ﬂmng%uum@nm Sumang
AR AdRLIN RN ARZ NN

3.5.8.2.2 919 PCCA aN1 test fixture ﬁﬁlam\mgjuu tester base WA1NN13EA
131904 Stiffener Feidfin 919iladnaasii safety switch W&aA9na enter e lAsa BN
NAaaL Lﬁ@éuzﬁmm@mmu Re01NAz19Ing) PASS 198 FAIL

3.5.8.2.3 W1 PCCA fildvnnnanaseuudousnldaslu Tray lnaazdesdinis

NUATEINNNEILENLEINANLI tray 1HTALA1I PASS %38 FAIL

gﬂﬁ 44 L&, Generic Printed Circuit Cable Tester (GPCCTester)



3.5.8.3 W Rwasn ldiunoeilunimagauazuanssasalii

PARAMETER us Vail 4 CH
PGD (V/V) 127-172 128-173
WCD (mA) 36.3-42.6 26-31.9

WuD Low Low
NDD Low Low
RDD Low Low
OHD Low Low
00D (V) +/-0.20 +/-0.2
RDX (V) 1.3-3.1 1.3-3.1
RDY (V) 1.3-3.1 1.3-3.1
BHV (ohm) 38.7-51.3 -
CHF(K Ohm) 4-6 -
VID VTC=26, TI=17 VTC=210
DRD(mA) 10-31 20-109
DWD(mA) 20-93 20-154
CRD (mA) 20-56 20-112
CWD (mA) 20-56 20-113
WRITE FREQ:. 5 MHz 5 MHz
READ FREQ. 10 MHz 10 MHz
SIGN. TYPRE. PECL PECL
ELEMENT MR MR
S/W VER. 4.00 1.00

F19N 4 UAAIANTA (parameter) 619 | 1RLATEINARBLNY

59
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3.5.9 LATENWLARN1 (Bending Fixture)

3.5.9.1 Janginsal
3.5.9.1.1 LRaIRLA (Bending Fixture)
3.5.9.1.2 Marking pen
3.5.9.1.3 Wrist Strap
3.5.9.1.4 Bending Machine

3.5.9.1.5 Shipping Conductive Tray

3.5.9.2 TumaunsUN R

3.5.9.2.1 PCCA aanAann In-process conductive tray L& vn14a9 1w fixture
1041pTaeRLNeTWIY tneliudladn PCCA Tgansldlu fixture atinaaiin

3.5.9.2.2 padanndaestunegdreiesnuauanunieniuia lieseaisy
. A Aay N T , ol
VIINIIRLIU 98AUNTEAILATANNNNITALTUIIULA TG UTaE AunmlAdiATesaznduunagh
ANN9TENEU 11 PCCA aanan fixture uaziaxaldaslu conductive tray. AazFAaanIn1sdnys

z dl 3 o (-3 b4 1 (7 o o dl o v A 1 ¥ o ] [

WazsTE TNt uUININ s uLaFaudadnegdeaiiannuualivise i Tnaavdasinnisgudn
neay 2 AR, ATIAT 2 6 uazNn | AT FamATiA HN19Ll5ueseesiLany dMInHLdNTwaNY
TunsgudnlilfAmaemanniun azsesli 4aematia nInsUFuussaTesiuaunARe

NFNUTRINBAZNTIZNVUUNARNA DN Vail 115

3.5.9.3. INEWT WNNAsIada I uaziilusasa ki

Specification: 90.+/- 5 degree Distance: 0.742 inch

717 45 uan9 N1IRLIAY
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3.6 2ANZUIAINIININULAINTLLIIUNT

Tuwanudde R mafin MTM-2 (Method Time Measurement-2) 1iuiazaaialunig
AMUUANIATIFIVULATTANNINULINTNUENLNRR YANNNTIBINITTALIAINITNNY
uiugudrAydmiunisfinsuyulnanisiineinsruaunIsLazN1IaAFUNedAIN

a é’ | P aa o I e = IS ! 14
wmatialliflumafinnainisnesnuuLisniiuuaziaangUnnivsaLrTeaiiasng < I
aeilsz@nsnan duazasuaialinanlagsanzesnistiauuasiuuNsHARAEANgAAaE
wAtlA MTM-2 QNWIINABHIAINATNNNTLARBUINANIIN19IUTDIAL LAZENAIAITIAA
é’ ! dl -dl o 1 o Y dal aa 1
luuiarnisinaeunuINmualuA R gulnge Aedeugunsainnidoslunns
NYUAA

|
e~ !

9013 AANANIBITBINIFBANULIUNITNAIUF U AT ARARa et lunNg

’3Lﬂaffw:ﬁm@ﬁﬁmumaﬁmﬁl@uimmmﬂuﬂﬁﬁﬁmu@ﬂ'qqLﬂua‘zuuLL@:Lﬂu‘f‘mmmmmﬂm
annsndpaanulumasaanle ﬂi"-mamﬁugmmm MTM-2 Aennsimu3anisinanuiin
ﬁzgmLL@:ﬁwumLqmmmmﬁmﬁﬂuﬁﬁuﬁ'@m mATA MTM-2 gnoimunduanlngen Asen
miﬁugmmm MTM-1 I einn sasHa 119N 7pR aulid Aoafusinlsinand 14 lunns
Annmzianssulinandesaslssanatmilaesniinmsinisicnuden MTM-1 fngg
m;ﬂLqmﬁiﬂummamimﬂﬁmﬁﬂ MTM-2 l5lunasitmuanaInIna gau 41130 unun
NAR AIN1TNATILATIBLAYBINITIATITHIIUAILNATA MTM-2 %@m@mqwﬁmﬁdﬁmi

AMMUANENIINIUIUNIANLAN U LAY ANAKNUAN A ATNATAL,
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AN | LaNIRTIFIU HANAR
nazuanung Gu) Au) seadali
1. AT9REBUIAGAY 3.89 4.57 2,361
2. 1hARzinasuufinTuay 20.86 24.55 440
3.8 Connector adlusduEnguem 12.78 14.36 1,504
4. ldsn9nuldasli Connector 16.20 18.20 1,187
5. Ty L9 sfdLT N E 1548 17.39 1,242
6. UFNUldRzNIIA 62.21 69.90 1,854
7. thaufiauudaldas Inprocess Tray | 106.38 119.53 1,084
8. NFMIIRNRDLFNU 13.79 16.22 1,332
9. AIIAAALNNBLAANITA 34.81 39.11 92

A15199 6 UAPNNIAINNTHARAATAINS 41915L U8 18uAaznIzuaunig

Kwanlng | LaNIRTIFIU NANAR
NITUIUNIT .

Gua) GAu) fadalug
1. A9RGB UIAGAL 3.89 4.57 2,361
2. 1ARzinasuufinfuay 22.36 26.31 410
3.8 Connector adlusduEnguem 12.78 14.36 1,504
4. ldsnanulaasli Connector 16.20 18.20 1,187
5. thusu e fdUE wunld 15.48 17.39 1,242
6. WFNNlERzATIANS 62.21 69.90 1,545
7. feuilaundnldas Inprocess Tray 89.10 100.11 1,079
8. N2ATIAFALFINL 15.58 18.59 1,162
9. AIAFALNNBLAAINILA 14.71 50.24 72
10. NN9IATINRDLAINIU 11.99 13.47 534

AN9197 7 WAPNNIAINITNARFARTI NG 411150 Vail 189LAAZNITUIUNNT
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q

fmanield | 91Asia

718019 | Uszinn InHALLBEA wqel | Fia 1000 ol

sl (USS)
1 POPUS8 [IPA (MOSGRADE)(25.00 LT/DR) LT 0.147 2.0250
2 POPU8 |SOLDER PASTE, KESTE R576 GM 207.856 0.0735
3 POPUS8 [LIQUID FLUX 392-L (4 LT/CN) LT 0.033 6.5017
4 POPU8 [KESTER DEFORMER (4 LT/DR) LT 0.010 0.0735
5 POPU8 [SOLDER WICK (1.5 MT/RL) RL 0.187 1.0825
6 POPU8 |TWEEZER 2A EA 0.101 3.3000
7 POPU8 [CUTTER BLADE (60 EA/BX) EA 0.077 0.0116
8 POPU8 |SOLVENT DISPENSER EA 0.001 0.2145
9 POPU8 [5CC SYRING (WHITE) EA 0.229 0.0214
10 POPU8 [FOAM SWAB 3" (500 EA/PK) EA 25.152 0.0089
11 POPU8 _|10.CC SYRINGE > EA 0.229 0.2000
12 POPUS [TXS 1000 (300EA/PK) _ EA 46.668 0.0257
13 POPUS8 |ACID BRUCH (12EA/DZ) EA 0.442 0.5000
14 POPU8 |5CC BARREL ASSY ST 0.450 6.1846
15 POPU8 |[MARKER PEN SHARPI (BLACK) EA 0.001 0.8750
16 POPU8 [3CC SYRING (MIX HYSOL) EA 0.052 0.0215
17 PTLU8 [LAMP HALOGEN 12 VOLT EA 0.015 2.5000
?qﬂﬁﬁunum@ﬁm@éumamﬁim ,000 gl (US$) 20.8447
mmﬁunm@ﬁ@@émﬂﬁmﬁim ,000 #1198 (L) 833.788
:mmﬁunumﬁmémﬂﬁmﬁiwuw (L) 0.833788

5119797 8 wansianAuaesilunszuaunianaanansined Us
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q

fmenneld | 91Ansie

918019 | Uszinn UAZLAEA el | F| 1000 el

gl (US$)
1 POPVAIL |IPA (MOSGRADE)(25.00 LT/DR) LT 0.147 2.0250
2 POPVAIL [SOLDER PASTE, KESTE R576 GM 250.560 0.0735
3 POPVAIL |LIQUID FLUX 392-L (4 LT/CN) LT 0.033 6.5017
4 POPVAIL |KESTER DEFORMER (4 LT/DR) LT 0.010 0.0735
5 POPVAIL |[SOLDER WICK (1.5 MT/RL) RL 0.187 1.0825
6 POPVAIL [TWEEZER 2A EA 0.101 3.3000
7 POPVAIL [CUTTER BLADE (60 EA/BX) EA 0.077 0.0116
8 POPVAIL [SOLVENT DISPENSER EA 0.001 0.2145
9 POPVAIL |[5CC SYRING (WHITE) EA 0.229 0.0214
10 POPVAIL |[FOAM SWAB 3" (500 EA/PK) EA 25.152 0.0089
11 POPVAIL |10 CC SYRINGE EA 0.229 0.2000
12 POPVAIL [TXS 1000 (300EA/PK) EA 46.668 0.0257
13 POPVAIL |ACID BRUCH (12EA/DZ) EA 0.442 0.5000
14 POPVAIL [5CC BARREL ASSY ST 0.450 6.1846
15 POPVAIL [MARKER PEN SHARPI (BLACK) EA 0.001 0.8750
16 POPVAIL [3CC SYRING (MIX HYSOL) EA 0.052 0.0215
17 PTLVAIL |LAMP HALOGEN 12 VOLT EA 0.015 2.5000
mmﬁunmmfm@éumamﬁim000 wael (US$) 23.98345
mmﬁunm@ﬁ@@émﬂﬁmﬁim000 WU (L) 959.338
:mmﬁunumﬁméwﬂﬁmﬁiwuw (Lan) 0.959338

F131999 LansianAuaeen lunszuaunINaRLARI DT VAIL

wnnEie nsuanidanu 1 WAy Wi 40 um
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3.8.1.1 NN9LAFENLATAIENT

s
N924191N19 AN

n. 1119718 Vacuum nest, Stencil, Reflow pallets Iagnna1um1s199 5
nuua B lilealfivlananuunawazidaeananniunasaniiliin
° Ry o = ° A A Agy o o o o o |
AUIUAA NN luseeusansanwanteaTasilenld dususanda
a1 ldanuls visann iy Idihun liionieuaeusazne

ATIRARLNBUNNATS

2. 141 STENCIL AND VACUUM NEST visnnalddnedneingului ) 4aldldgn | 10
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nafLAL
A MAtaN AR guALTIL3InMuda e SCOTT BRITH guinialuaes 5
STENCIL uaz VACUUM NEST #iandlsnintianizanfiduidaiusa FLEX 1
dhudlunsdifies udangiaufesuds Tildinguaminniaada 1 1d 8n
pSavil iedsATLanLInsing °| 88N
a.111 STENCIL uaz VACUUM NEST fid1eaufeaudanvinnsdumeminiifn 10
11U STENCIL way CACUUM NEST aan
2. liviaanilnga STENCIL uaz VACUUM NEST 1#iliis Waa1in STENCIL uag 5
VACUUM NEST winglsiisavisas
MIaNTIAY (117) 35
3.8.1.2 nMadeNtingmetlasiulszandilnn
NITUIUNIS el
n. v‘iﬂﬂqmmz@f]maﬂﬂ?mﬁumuﬁiw | fitlauringiu uazasunzia 15
2. NMANNALaA Upper & Lower Solenoid Assembly 20
. AaninaTu Pump Oil Hydraulic IzdmizﬁLmzﬁf]ﬁum@?{ﬂuﬁmm@m Slide 30
N
4. PMAERLANINM BN ULBLATBIENT AN NN 15
FLIATIRY (117) 80
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NITUIUNIT el
1) A39aEAdTLIUL 989 Feeder I1maamuthefifnliuueiadns il &l 15
magiiinsudlalusiasluayadiiadiuen Feeder ovinnasiunn < nz vn 7
TUIBINNIN N
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Screw
999198799AL (U17) 200
3.8.3 LATANMABNAZAY
3.8.3.1 MawlreunsU R
oy
N3TLAUNNT A M
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a o c 1 ¥ dl ' vy A (% o 14 ¥
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v
o

Wwiatid Super Mole (Flamsadnanmni) Pallet NRnAIgLNTnines Model 7

FaInN133m Profile
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o o

1) 1ndadne Thermocouples (Aa@waed) N@eLdiL Connect Super Mole

a9 linuIeLat Thermocouple AFUNNELAUALIRRAYU Connect Super Mole

2) %/ Super Mole Mlsznaudiniuiu Thermocouple Pallet unldlumn

Cover Super Mole Tagilsiang Thermocouple [@siiag/Tugas Cover

3) thgtlnsniisgaluda 2 Tl Load i Conveyor Oven TngTunstitifiosiiany
Load atfluiAzasilszanms 4 — 5 Pallet iluatinggn Iaglwiang Pallet il

riauudn9197m Super Mole Aty

4) s0p311¥1n Pallet 1111w Oven Uszannuiingia Pallet udrAsnmtla Start

pN1Tin Super Mole T igA9N13%11471 Super Mole aERANTENILAUNILAA
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5) fnszanellan Temp. Nutiias Monitor luaniziAses Run Model 14 < 14

Ingananiy Temp An1vun8wineiy
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1) %19 Super Mole Mifiusiaudan@adniu Connect Computer Tng

Mouse 11/@# File A& Mouse faut1eA191duAa1a81 Cursor gnATNIT

Open WavLase Mouse
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2) File Open azldaanyd uaataaugnesliiaen File Model f16ia4n193

Profile W&2AAN Mouse #Nwd"e 1 ATIABWYNATIIAGNT Open 1 AT

3) a8 Monitor az1#3ngnn Data #anuaaugNAs TN Mole nanAnsnede
A91Y udadeugnaslily Read Data uda1aae Mouse a@ Monitor azla3
Start New File? 1#man Yes uazutia Monitor a2l Clone Existing File? 1%

AAN Yes

4) Computer a¥N1N19 Read Data a1 Super Mole Tm;IVLWELLM‘ﬁ Super
Mole azfial153ua1ae Monitor a=5f111a9n13811 0 — 420 Monitor azlad
File Data falvaifisniotunnlildsoaziBan G e 3 Jadvn, dneli
mugﬂﬁmf’fwmuﬁf;ﬂm ESC #i Key Board 1 A543 @@ Monitor az115 Data
utinsie lUTaa 19 ldd1ma18159299 Conveyor Tignsiasudana ESC 7 Key

Board 1 A3

5) a8 Monitor az 13531418 Thermocouple uiazidullsandaulnaas Flex
fo lutinglingaag gnieadaudonn ESC 9 Key Board 1 m33 a8 Monitor
azndunnlaiuing i Data File Msnnindwines Wmnsaauda uazuiflalign

FRIRINAINAT Temp: NigNanN

4 A o : ; = dl
6) mumuma‘uﬁhmwmmm Temp. 134&1?\1m34‘vu,@wmmmmmm Oven

n. naugnAsllan Oven AN Mouse FAudraAngldudainaugnasund Tou
21999 UNNA wA21aRE Mouse a8 Monitor azuansliaaugnas ilindas
o 4 A % 1 o dl % dl v a 4 ¥

FAolaafuLLWTaAuAFIATRfBIN9azLlAtuLAaAdn Mouse A1udng
F1aaaz At uAINEAINIT AFAUAIAaUgNATNIT Continue NAAAN
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Mouse 918l 1 A5
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N3TUIUNT (519) A
2. lunsdlfinuddunsan Data Temp. lignies wiednurlifnse
Technician ‘I]")EI@LL@LLﬁiﬂiﬁLﬁ‘ﬂQﬂﬁﬂﬂLLﬁQIﬁLgﬂuQﬂﬂﬂﬂ%ﬁl File A&N
Mouse Frudnadnelfidaugnaslld Print Report ukatlaas Mouse a
Monitor a9 File Print Report Glﬁl,a‘l@uqnﬁﬂﬂ‘ﬁl Continue LAANAAGN
Mouse §11del 1 A%a LAsad Printer ax3usi1nn2 Print Paper ilaiATes Print
@ianda Tuannszareananniuduidudass udadnidasin Max. 1%
Fauas
e (179) 30
3.8.3.2 nstentingueilesiulazatdilnnn
Aan3su nanild
1) ﬁqmqmzmmﬂqum,ﬁ@ﬁumi:ﬁ,m’mﬁqﬁuﬁm y 1nnlntsaLeeEns 30
2) FlpL 9N IAIIRENINAN IR 1L AR LA Blower Motor 30
3) lgvinuld, anseilugaiiles uaz Bush luse Siide sine 60
4) NNN1INARAL M/C 1642 Run 4114854 30
LAY (1T1) 150

ANTFTEINLATENANIANMTLNNTHNARFD T
o o dl o dl 3 o dl a o ?/ 1 PV
AHL LAFRIANT VAN | ANUIUNUAR | AIUIBAT A ldane
(1479) (Widngl) (P54) (L)
1 AraNLNARia 35 8,610 3 900
2 LATR90194uLsENAL 15 8,610 3 900
3 LATRNNAANALTN 15 8,610 3 900
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MIeNATRIENId LN AR e AL AN
AL i3aans naild | Suaufindn | Suauese A lfane]
(179) (Widasl) (ﬂ%ﬂ) (L)
1 wisesLanzi 35x6 8,610x 6 18 900 x 6
=210 = 51,660 =5,400
2 Fsedansdutlsznan | 15x 6 8,610x6 18 900 x 6
=90 = 51,660 =5,400
3 S aMaeNAZI 15x 6 8,610 x 6 18 900 x 6
=90 = 51,660 =5,400

5119797 10 agunaanld lunisesaniesasdnsdedilanivesnansine vail uaz Us

ma?sﬁ@uﬂﬂa;\iLm‘?ﬁlmé’mﬂ?m"ﬁﬁﬂmv‘f
AP \A309473 AR | [AUIUNEAR | A1101AS Anldane)
(1) (Mtdnel) (P59) (L)
1 NEGRILl a0 80 51,660 1 75x2x1.33
=199.5
2 LATR991949uL e NaL 200 51,660 1 75x 2 x 3.33
=499.5
3 LATRNTARNALTIN 150 51,660 1 75 x 2 x 2.50
= 375.0

p1979% 11 agtnanild il lunsdentingarsesdnssediaizesn@ndne vail uaz Us
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2 LATRIN194ULZ N1
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NNFTANLINATANANT 1 375.0 375.0

;13199 12 agdanlgananld i lunasdentinguasasdnssadilaiaasnansioued vail uazus

3.9 agl

Tuuniinanatenisinegn - drsaapnuiiugiu uasideyanineadesiunszuaunig

dsznauuduind Tnadidtaendngaeniylugaanisuaauaznisdantingemindy taely

UNUAZNANTHAAS UITANIN9UA M 1111 RLAANANHINARIUT Vail ey US duna

ANTNAR ENANENITHAR LATANANT NITLIUNITUAR Lfammmmg’mmﬁummammm@m

TREN




uni 4
NMsARAUNUIALNISILATIZTUNTZTLIUNNS

nsAnsunulnanIsimTvinszuaun i iz udusiilunisulasudsnisinaue

o = | dl £ 7 :j/ a ¥ a '
’QWﬂﬂ’\‘]ﬂ’W]’]\‘I‘LIEU%NWLﬂuﬂﬁ‘]ﬂﬂ‘l’]@’]ﬂ’]ﬁ‘ﬂ L°1|’15L“’QVL®\‘]”IEI %uummmmunuimmmLmﬁw

o

nazusunsi sz u Ty Inaza ununszu L@ Auyuuuuinuinisfnsuulaanig

o

' 1
1Al %

Apsziinszuauniafunisinane ludeyanazuanisunasnusesdunuuaz A ldane

)}

De

a %

¥ v 1
NATUAINNIIANHUNILLAUNITU 7] SUAzAsTiania s I LTUNIFUUAINI T 1NT

k1l

4 1
=X ¥

wrawinnIszsng < 2e9suyulAetasgnaesnazuiugnngu nsd launaannzessiugu
agyinlaunndnlatrssadspasduyulaaauinliaainsaueaiufunuiiinauainnng
ATiuMTansziINszuauNIg ladatawal nscuaunislanaliifanissunssuunnnfifesdy

ArvAnlganaunTUTlBNIAINGT deananliainniAafiunulinan1sAAILinTZUIUNIg

u q

A 1o % v a % oo T dl S./d”v dl 1 VY a o
1&1L‘WF;NLLIFW]’]SLMVI?’]UWHV;H?I@QNZQMJTM“V] LLMﬂ@N@Wi@uH@’&’]NW@ﬂVI ﬁmQEIEL‘VIE;]‘LI?M’]??EZﬂ‘LI

k1l
1

gaansnsnindayan il il unasasunsdsnagnsine 14 lunslfulselsssnulfansdas
= dll ) a2 I's dll £ dl o v a a s :j/ 9
wraat llTimssinmsanluiesiunuieatuayunisfinduladinagns ansanvide

dl % a 1% a o o o Y @
mmimmmmmmuwu‘lmmm m@ﬁwﬂ@:Uf;uﬂ’mﬂq%mmmuﬂﬂ‘nLﬂummmﬂlumi

a 9

dszilinTnaonainisnresyasnsinendesiunszuaunniy o) liandas demaandsznis
wikAe N19AAFUNUIAEN1TIAIIZINIZLAUNNIIN I NELENINIILADTUEAINATINITD

2913 ENUATIRINARS ITTI A mnauasTu g snalavise ld Tuudaaenisninnunsal

'
% v =

1eAufi dayai ldainnishndunulaanisdirssinezugunisazdas un1senuuLLNY

a

% a 4 1 % 1 o d’f o = a k7 a dl
m:mmmunum?mmimmqgﬂmmLL@:LLmummnmu NRANEAR AN laTeTsUUN

Nedesiufiununisnan deayasiunuildainnishnsunulagnnsdmieingyiounisazgn

u q

wnuussingwlunisiuaitmansgesisaulunisiiuuanagniidegnlunisansiu

[%
a o A

unsudsie nszuaun s Anan wlunisuaedy A uiueuiddeil fRduuiiunauean

a

i 5 dounan Aenaasduaaulugili 52



74

ITUNTISUIUNIT

v
o

o

dunaun 1
~ e da .

s weniladeNiuasiefunuIausaznIvLI
dunaud 2
v ApzinazuaLRagmAlla MTM-2 ianiladaninasie sy
dunaud 3
v 1 ° o 1 v o/ 1 1 o o 1
e 4 AERIdauNT MnIne nssamdie A vTuwsaznszuIunng
Y x ATUIDUALUYU
dunaud 5 :

77 47 uaAdURaBNIINIZUUNTIAAFUYUIAENITIATITINIZLAUNNG

a o

dl a2 % a o o dl | o z
anypgunldluniafasunuaidgiufanssidanivanuddeiudestellil

1. gnensanluiuungueas (Cellular Manufacturing & Ownership)

2. Wlanneanrya i usend e anaBdfuEenn (WiP) Muazazliiinifnsumu

3. §M31124L88 (Process Yield) WAL 289 A8NLAATY (Scrap) MAnTulunsay

naztaunigag i niuilade lunsmnsumu

)

4. Anldae 19991 (Factory Overhead Cost) 81 l@ A ANdaNsIANATEIANT AN

v ¥ i
A

-&l { a 1 Y % 1 dl o ¥ A a 1
WANANTIATATATTNITNR R ﬂ’ﬂﬁj@”lﬁlﬂ’]uLLNﬂ’&’J’NIuWMVI@ui@LLﬂ Wuﬂumwmm@mmxiu

ldanen1ana s AFuRew Vautans daans GNnedesfiuananignaanisden uaze

a 1 o = a o agl/
1313 azldgninanAne luenudqei
5. Mwmatian MTM-2 uezesiialunisdinssinszuaunis wekandenldinatia

De

A UEmsnetaiuidndnafendiu matianinsgaurestsEniietng Aranugn

1 ¥
sravag lunmurinnsgauneeniuls uaz §v1aduciunisineusumaiiniiain UK MTM

Association Ltd.



75

4.1 N199LYUALARIAANNITLIUNITNATNINIIAAFUTU

wina lunsauunlsznmnszuaunisansnauun el 4 ssinnae

411 N22UAUNNTIZAUMUE TALA NTZUALNNINNATURMTULARZUUNLINAR 11 11T

a

mwmuammwéudwnﬂdm msldndsnulunisfueiesing nsldingaunianss
nazLaumstsznmiiazudsiulnanseiusuanutaenas

4.1.2 NsvLAUN9TZAL Bateh Mur nsxtaunnsivviefint 1 Afsduiuusiaz Batch
NARFUTTNAR N17AUEEIRD AL m@mq@muqmmw‘%MW (@NIZUUIBLTNLAY
waagaving) nsdetedudai nsruannsmaniazilsiulag AsafU I Batch uazas
T uduriusiuauaunyes luwsas Batch

4.1.3 NTLUIUNITHUL Product-sustaining PR service-sustaining 1fun nszuaunig

1PE129NAT AT NANN AN NA TR AN THNAR LAZANERUATLARZTRA LS NTLLIWNTLAAN

v
o

uflpnnaieadesaanseiuaugdy 1 L1 NV1IATLANINULLITINTNNU N199AN1 Lun
IMOAL N1TATIAADY wazuiflprasdng naseenuuuNARTue nszuaunswanEaz 1l
ANHANTUE LA ) TUSIU9N Unit #ee 911491 Bateh WA RN UAL ANV N AT
NARATUT

4.1.4 fans Facility-sustaining LAwn nsztaunsTiAnaulne T flud s lemise
nsvUauMsnTsHARvEeTlssielfnnsfiueulaesin Ul g uaylaid aonadusiug
In <] AUSTUIUNULENAR 119U Batch ANUIUNARTDUT 9179 ALTNUAITNUATETBIRUAN
U NN lkasad19lulsse nsdnirAuazanagaslsenu nefneAulaanitaag
129971 N9LABLI1AN 94159971 MNTLEVATII NNTANLAIET U NTYLLANTMETE

a o & a

dunszusun1sifnTusaNiuIaIN A RA T A INTHA AITUAUYUNIELAUNNININATUAE

i 14
=X

Wusiuusnaesidniugnaiannatululssnu dgaimisafiazifugomdnldlugugu

P0uARfnusazain i lna ldnauntiadousawini

o

%
ANNFUFBENINITULNLU T LNNAAINTLLIUNNTUAPIFN AN A9



AatnemnsNsEyLssinnaasiladaniinasanuny

I
AR IFALIUU © WIEl .

a

LRUN : NABI

U7 : 20 $UNAN 2542

AunUe : aAn3tlaLEn

N7UIUNT : ATIRRDUIAN)

a

76

Al

T

RANEN9AS : A101

UTLANNTZUIUNIT : NTZUIWNIFIZALINLAE]

tladednasiasiy (Cost Driver)
. U | Falaause | n19U5y
el . TN Y SN y
e I lunsAnaen U | e | | usaATeg
AZHUL WPITRIANT B
AIINADL A ans

ANNgnteslne R
N7eUIN1T (Causal 0-10 10 10 10 0
relation)
sz Tamin ez

0-10 10 10 8 0
(Benefits received)
ANHAMEHNA

0-10 10 10 8 0
(Reasonableness)
AINNNTANTDITDYA

0-10 10 8 0 0
(Available information)
dnesiansdinnansUR

0-10 10 10 10 0
341% (Easy to measure)

AZHUUIIN 50 48 36 0

%

F19797 13 wans Fivaeinamassylssinnaesiiadaniinasesiugu



77

dunauiliiudunauaeinisssynszuaunisiiinidmssiuazilalssinne
o o a dl U o N A a

nezuqunis AufuimatanldlunislunisszyuarAnaannszuaung AeNA1IUIAIN
NITUIUNTTANN 7] NAdeAtinniseg luAanssun1snanLaznszuaun1siuaz ey
nszuaunsnatNnsalszgnldinaiia MTM-2 l8daa duiunseuaunisiiiaauluunun
o " : - < e dd .
danngearldnisaauninaindremaiiadananldllluntsdentngeininaadesiunssuou
nMINetaNings Ananssialiil suazi@unIeIN1IARAaNLALIYLTEINNTBINIZLIUNNT

wana T lunANLan n.

N32UIUNNT 9LALNIZUIUNIG
1. A393daudnnAY el
2. thanyAadLufaEy Mgl
3. 14 Connector adMFdLEATY gl
4. dienldadluasdlufdninguay Nidag
5. WnusiuLLeEa LTI 14 g
6. WA ldnZNFIANg Nidag
7. thaufiaundalunin g
8. N1IAMIVRAALANY Mgl
9. A32aAaLNNBLaAINIHA ngl
10.N119ALNNU Mgl
P597 14 WAPNNEARIABNLATIZTLALTAINIELIUNNT RINTU LHUNKAR
N72UIUNNT PLALNTZUIUNNG
1. 1padt ARz Product
2. lAFaenedautlsyney Product
3. IA3RevaaNAzi Product

FI1379% 15 LAAINNIAAIABNUATIZYIEALIIBINIZTLIUNNG AT WUNTaN1INg9



78

ANNANNIATLINIAAABNNIZLUAUNITUAZ S TLNNTBINTLUAUNITANT WA NLIUA

NNN9LATIZINIZLIUNTNLLN Uezinnaasnssuaunisnni lugnanisuanaziduiuy
| . p Aa X | ° ' I |
wdae (Unit) Twaaiznnszuaunisnifintuluiaundentingadaulugjuaoaziiunszuaunig
dl 1 a % | o a v 1 a =& 1 a %

WULWATAEATNATINYTOAULAKUNNTHAN WRALNUNKAR AnAnIwL9IN1ARs YLl
n1saAszUnIzLauNsdmiunsrLaunsdentinpuiuGesnAeuiea unaInazinue
T I ae A4 s
Jannsvinunuiuauadlun1steniinggAsesdnsiiasanisudsninaadesiinanglunng

| o = EZ 1 a 1 i’/ 1 =X A A 6 Y &
TANUIPNOININTINN ARAMANEUAZHILNITHNALTNTaN LTz A LN TdNLARA AN

& o Ao Py
4.2 ﬂq??gﬁ_lLL@zL@@ﬂﬂ’QQEV}NN@mﬂmuV]u

'
o Ao o ¥

fladeninasiasiun (Cost Driver) lutladendusulinfnsunuluusasnsziounis
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4.2.1 Mgndealpenadiunszuaunng (Causal relation) N13Naziiaszigdniladen

1
ol ¥ !

Hnasiesuny dwinaadesedelsiunsruaunisi s IRasnnadan §nsieang

v 1
NTEUIUNITNARDLINTYINNNULBIT WU (Functional Test) ﬂ@%ﬂﬁﬁmaﬁi@ﬁunuﬁmﬂma

o va o v

a8 gangiziazsiacinadeniuasasdununaiuunidnasilinug fet1ered

a

fTadaninanadunulaun ainldlunimagay (Test Time) wagauildlunimegau

q

(Labor Hour) %178 a1 UiNILN1IMAZas wf

%4 a

4.2.2 Uszlaminlesy (Benefits received) azfiasiansaunnatlszlaaiiil@suannnnsg

a o Ao v Y LA o Ao v 4 [y @ o A °
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4.2.3 ANNAMBHNA (Reasonableness) TAAUNHNA AU UNYNIAANIUALF DA

]
va

BEJLLAY N ANMARNNATRNIZUIUNIIIU 7 uazdTliAtadas

4.2.4 Anundanzasdaya (Available information) S1deyaiesuda uazdudeyad
gnies azilunisdreBetilunmirdeyamaild e lg g

4.2.5 9epan1siananiIUiR (Easy to measure) Hutladefiaiunsnuanieans
Iiudaauimadnsiididuetnelsuazaransadanasuld

LﬂfLWN 5 mmmmﬂmqmm”mhLﬂummsr/ﬂumiwqwmmmL@ﬂﬂﬂ@ Juninase

%

AU (Cost Driver) ‘Emmmuumﬂmmm’qqmLLuu'ﬂfg’ide 0-10 Azuuy Tnefipziu
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A1519&51 : MsdsIaNaAnaaniaeNinasan Uy

a

AMMTUNTTLIUNIT : NTATIAADLIAD AL

q

AN WNAANA UUNNANT LRANAN9AS : A100

L3¢

a

NTUAUNNT : FITIRADUIFDAL U : 20 SUNAN 2542

q

UTLLANNTZUIUNIG  NTELIWNNT TLALNUIEY

ilaagfinasiasiyg (Cost Driver)
; doluauss | n175u
1 - AU fqlaa o
o i lunnsAaLaen r 4IUNY s LLFNLATEN
NETIAQAL LATRANANT y
FEN ]Ng
dl ¥ v A
AHLNENdaslaeRINLAANITN
50 50 10 0
(Causal relation)
sz Termdn 1A 5y
50 50 8 0
(Benefits received)
= =
ATHULUANNG
50 50 8 0
(Reasonableness)
v %
ANTNNIANUDIUDYA
48 43 0 0
(Available information)
dnesanisdananisiifau
50 50 10 0
(Easy to measure)
AZLLLIUTIN 248 243 36 0

dl o 1 o A o dld ! 2 o o
M13NN 16 Lmqm@mqmma;ﬂmmmL@@ﬂﬂ%ﬁ‘wmmmamunummumzmuma?

v
%

AINUULABLNINYINAYE 13 NANTIH X 5 EE‘VT’WLLUUV]@ZQ@LI =65 LULNAKAL WARIN

dunwnlinddsilaiunmaglnasasnisdimalassuansuaisedieanad



ngzuUUN1g (Cause)
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v aa 1Y

AANNANABDFAUN L (Cost)
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1. ATVRABLIRG AL Auniivin
2. thanyAaLuiaTny SN
3. 14 Connector adlufdLEnTIY SUUIUTIRA A
4. l@sa91ulaaslu Connector S9N
5. YuEULIUIR9F T LT N A SUUIUTRN A
6. WA ldnZNEIAN SN
7. thaufiaundalunia SR
8. N1INTIRADLIFIIL SR
9. A39RAaUNNBIaANIUA SN
10. NFRLU SR

A3 NN 17 a3ngAnaaniiads

D INARUNUAMTL LEUNLAR

NTeUUN1g (Cause)

o ' v

p
UNVHARDAUNU (Cost)
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3 o Sew y . T
1. WP7NaNIN MU ARTZ RTUIUATY
2. 1A ULsENaL ANUIUATI
3. IATANUAANAZTY ANUIUAT

;13197 18 aginsAniaaniiadt

AINARWY UAINTL LHUNTRN1INS
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o ' 9 al o o o aa " v
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d aee o .
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LR N92UWNNT
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UsznNNIzuIuUnNIg

| v

fladenNuasasfuny (Cost Driver)
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. QW | daluaues | nsuFy
ool . 4 N N 4Tug o
O M NN FARLADN 4UN 9UNY s LALATAN
AT LATRIANT 5
FTIRDL 2FN ANT
dl ¥ [
ANINgITaslaLmgIny
719N 0-10
(Causal relation)
sz Termdn 1A 5y
0-10
(Benefits received)
= =
ATHULURANNG
0-10
(Reasonableness)
v %
ANTHNIANURNUDYA
0-10
(Available information)
drefenisianani1sdun
0-10

347U (Easy to measure)

AZEUUTIN

! k% o o
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ANINITasla Mgy
nszulUnN1g (Causal 0-10 10 10 10 0
relation)
sz Termed LAy
0-10 10 10 8 0
(Benefits received)
al al
ANNVRANEA
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1%
=X

4.3 Aldaneping 7 e

o

AnldaneTuntpa A ldanannsanldlunsuaadulsznaslildaasadngau, s1a0

v o o

a X 4 - o p < Y
mqmulﬂj@@\‘i sﬁ\imunul,ﬁ@quﬂ@Lﬂumunuﬂ@@ﬂ%@q an Qﬂu\im@\itﬂﬁ\imﬁqﬂmunu

o IR QMU FIAFANUIE (LN) e T (L)
Passive Component 4 0.009 x 40 1.44000
QFP Pre Amp 1 1.920 x 40 76.80000
Connector 1 0.547 x 40 21.88000
Raw Flex 1 1.207 x 40 48.28000

294 (LN) 148.40000

F1379% 21 LA ANFANIHNETRITRnALIIEY US

%faﬁmqau QAU FIAIFRNUIE (LN) e T (un)
Passive Component 4 0.009 x 40 1.44000
QFP Pre Amp 1 2.520 x 40 100.80000
Connector 1 0.560 x 40 22.40000
Raw Flex 1 1.605 x 40 64.20000

7N (LN) 188.84000

F1137991. 22 WAANTAFANHNENeTATRLYEY Vail

o o

an@uLae e NN INR ARIUUNANNNAATUIIAINBINIANAITNN 8 UATAI99N

¥
4 '

9 dayasusAresingAuusazialinIanuaundngeusduiudnsnsdiduanne

FAANMUATUAINTAININIZLIUNNT (Process Engineer) Anszuugiudaya
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angngld | saAsanas

szinn AR wae | .

e 1000 10l (US$)

POPU8 [IPA (MOSGRADE)(25.00 LT/DR) LT 0.147 2.0250
POPU8 |SOLDER PASTE, KESTE R576 GM 207.856 0.0735
POPUS8 [LIQUID FLUX 392-L (4 LT/CN) LT 0.033 6.5017
POPU8 |KESTER DEFORMER (4 LT/DR) LT 0.010 0.0735
POPU8 [SOLDER WICK (1.5 MT/RL) RL 0.187 1.0825
POPUS |TWEEZER 2o | E_A 0.101 3.3000
POPU8 [CUTTER BLADE (60 EA/BX) EA 0.077 0.0116
POPU8 |SOLVENT DISPENSE_"R E_A 0.001 0.2145
POPU8 |5CC SYRING (WH_I:I'E) _ E—A_ 0.229 0.0214
POPU8 [FOAM SWAB 3" (500 EA/PK) “E;_ 25.152 0.0089
POPUS8 |10 CC SYRINGE _E;\— 0.229 0.2000
POPU8 |TXS 1000 (3.(;6EA/PK) \ I_E; 46.668 0.0257
POPU8 |ACID BRUCH (12EA/DZ$ _EA_ 0.442 0.5000
POPUS |5CC BARREL ASSY | S_T 0.450 6.1846
POPU8 |MARKER PEN SHARPIIM(.BLACK) EA 0.001 0.8750
POPU8 |[3CC SYRING (MIX-HYSOL) EA 0.052 0.0215
PTLU8 [LAMP HALOGEN 12 VOLT EA 0.015 2.5000
mmﬁunum@ﬁ&@éuLﬂ%mﬁi@1 ,000 #119gl (US$) 20.8447
@f]mﬁunumﬁméumﬁﬂmm ,000 #dqgl (Wan) 833.788
mmﬁunm@ﬁ@@émﬂﬁmﬁiwmﬂ (L) 0.833788

F119797 23 anedanAitlaedi lunsyLaunINaRNARA I US
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fnengld | sAnsauias

szinn AR wie | .

Fia 1000 Mol (US$)

POPVAIL |IPA (MOSGRADE)(25.00 LT/DR) LT 0.147 2.0250
POPVAIL [SOLDER PASTE, KESTE R576 GM 250.560 0.0735
POPVAIL |LIQUID FLUX 392-L (4 LT/CN) LT 0.033 6.5017
POPVAIL |KESTER DEFORMER (4 LT/DR) LT 0.010 0.0735
POPVAIL |SOLDER WICK (1.5 MT/RL) RL 0.187 1.0825
POPVAIL [TWEEZER 2A E_A 0.101 3.3000
POPVAIL |CUTTER BLADE (60 EA/BX) EA 0.077 0.0116
POPVAIL [SOLVENT DISPENSER EA 0.001 0.2145
POPVAIL |5CC SYRING (WHITE) _ E;_ 0.229 0.0214
POPVAIL |[FOAM SWAB 3" (500 EA/PK) “é;_ 25.152 0.0089
POPVAIL |10 CC SYRINGE __E/_A\— 0.229 0.2000
POPVAIL |[TXS 1000 (300EA/PK) \ I_E; 46.668 0.0257
POPVAIL |ACID BRUCH (12EA/DZ) _EA_ 0.442 0.5000
POPVAIL [5CC BARREL ASSY _S_T 0.450 6.1846
POPVAIL [MARKER PEN SHARPI (BLACK)| EA 0.001 0.8750
POPVAIL |[3CC SYRING (MIX-HYSOL) EA 0.052 0.0215
PTLVAIL |LAMP HALOGEN 12 VOLT EA 0.015 2.5000
mmﬁunum@ﬁmgum%mm000 e (USS) 23.98345
iﬁmﬁunumﬁm@éumﬁmﬁim000 wqel (L) 959.338
mmrﬁl’unum@ﬁméumamﬁiwuw (Un) 0.959338

N3N 24 LanTanAuLaasi lunssuaun THAANARAIIT VAIL

aufuanldanamanugaiuail4a1alsenu (Factory Overhead Cost)

AN ldane

o 1 dl o o a a ¥ o 1 Ql dl ¥ o/ o
‘LI’N[F]QI&I’&”ISJ’]?DVWK@@'&?3‘1‘]Jﬂﬂﬂ@ﬂ??ﬂﬂqﬁﬂ@ﬂﬁ‘?ﬂiﬂ"mLﬂu‘ﬂﬂ’]ﬂﬁlﬁ%@%ﬁ]ﬂﬂﬂ’]ﬁﬁlﬂ’]ﬁ‘@@

437 (Allocation) ANLFNNTNN9NAR A11sUluenuddetianldane 999 uaz ldununAnssne
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1Ha9anaaLAgeNIWIAtazArauAg NNy AN sNARYINTBLazBnlsn1suileAe

¥ % a a v o 1 | b dl 1 a6 ¥ o !
m@yﬂ@mummummmﬁmmamqLﬂum@m“@miuﬂiémﬁm"lum@'ﬂﬂmmmmi

4.4 Puemn1421A Mae 1117 N SneNN IS U LFAAZN T UUNNT

n1sAUIUUIE g @auAn ate lunsldninansduFunsaznszuaunig (Cost
Per Cost Driver) ludayandifluat19dluntsiauuafunudviuudaznszuounis
fmsulueAsefumuadeildnadaniammneeunids lunnslunissmuasnadou
Anldanelunns e nIgvEuLAaZNs= 1N BN IALInIas B UANNNN AT
N9TUAUNNIFIENATIA MTM-2 LazAN P Eazun AL s uanaui el lugnenisuan
(A1N1309NAzREANIA LA LA IAANWIN A.) Watintn A AN AR AT
mﬂffmzgﬂﬁ’]mﬁ’]uammﬁmﬁmumisﬁﬁw'a‘wmmrﬁi@mqmﬁmi”uLwi@zﬂi:mumi nng
Ay AN ldane Aens AU A WL UNLNEAR ANl anafsznaslldae 1. Ause
g0eNF1 Ul a1 saaRAlE lun19 2 Aldaad ungsnulnin R nannnns
AHUNANIIN ] T uaz 3. fwstnanssunasdeiniageisazAnuananaininanidlunng
Sﬁ@mﬂﬂqqm‘éﬂﬁm‘ ﬂq?émqmﬁlﬂumuﬁﬁﬂﬁﬂ:ﬁmqmmmﬂmammﬁmLLUUﬂ@'mj@ﬂ
(Cellular Manufacturing & Ownership) mam@ﬁmﬂmmamiu‘ﬂiwmﬁfmmqﬁgﬂ LUUNNg
panuLuuNgueaan ReiflenaneuaussetesnEanenisidsuulasiAaturesing
118 angauAANIURatasLazitlatanialintnaunauidausanlunistiinuaiii
PRI AAINITNARLDIALNITHAAGINTLNARAUT Vail @:qﬂﬁmfamﬁ' 8,610
wiae uaz duTuNaRiaal Us %Qﬂﬁ’]mmﬁ' 9,240 wifat Tadanennsuanms 2 ifldaud
Flupeaan A NITUILNNINNTLNARLAD AINNIIANEINTZLAUNIFA 7 Tananisuan

awsnaqll AnlddnanRarud miuusAaznsziauns AR

4.4 1ANH1EN19INN R IULARZNIZUIUNTAILMARANIITAIAINITN19IUAR
MTM-2

4.4.2 AnEn AL NG R AU NN I UNTE AN

4.4.3 1 e 1§annnsAmsinA e AN [ ana seviagnsyuaunns

4 4.4 YA 1F[anaNAnauNI TN
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4.4.5 AruanuntnA Mana il uAa g N L LIuN1g
ANALNINITANUINS | NIZUWNNTLNANAZAA

Tupawd 1: An13an1n9wluLAazianssustmARANITTAAaIN1IN19U Taeld
MTM-2 (Method Time Measurement — 2) 141 NT2U2WN19UNARZA2RINARNA DT Vail a1n

= & a a g -al a
nsAne lauaagy (ganaazidanniaiinseniiain i luniauuwn A, )

wanLng (Normal Time) Aawanild lunisineudldldsanAianuiiesng  Geldinnann

AnsAzUlag ldmatla MTM-2

ANBEININITEIUNITILATIEUNITEIUAITIS MTM-2
U 1. GC30 AMNUNNEY 81 Flex 3 61 nnsududszinniiflunisugunsaaldaany
WeeNNN wanfldg liainnisa MTM-2 8AWiady 23 TMU (Time Measurememt Unit)

PTRLYINAL 23 x 0.036 =0.828 U7

- 4 4 . P P
2. @, (P)ArumangAa unisideuiinuy GET iuniandeuiliivasaiiag

N9

, . e S v N o
3. PT = Processing Time LI80NLATANANTNINAY DIIAINLATANANTNINIULNINL 8

AU UuANIFaelEANWATL 8/0.036 = 222 TMU

4.PA45 | poonnung Ae iunisineunwuunad Hgtuiunisieaaeni 2 sluuy
R st wianriu PA45 lunisiedeutiiedngannqemilelldegngemils

unisndauiuuudgliawlalusinuisnazindng lilaefaseaznig 45 4.4,

5. E ¥138 Eye Action AMNUNIEAR NITNIZNINNALANNEATIREDLVINTULAE

1 v
paaldnsindaulaniduiuy Binary Decision winidu wiu Tdvigelald
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MTM -2 Analysis Sheet (Before Improvement)

Product : VailPCC
O pn.: Print Solder Paste with MPM 1500

Prepared by : Narongsak N.
Dated : Apr. 06°99.

Description Description
Left Hand No. LH MU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 21 - 1.UD
2. Move to work area [PA 45 15 (G} 2. Move to work area
il
3. Hold 3 raw flexes - 7 GBb 3. Touch vacum switch
4. Hold 3 raw flexes = B PAS 4. Tum on
5. Move to transfer 1st one to RH 3 PAS 9 CG) 3 [5. Move to await for picking
6. Hold 2 raw flexes - 21 GBb J 6. Grasp Istraw flex
7.Hold 2 raw flexes = 78 PC1b 3 |7.Locate 1straw flex to printer nest
8. Hold 2 raw flexes r 30 [ PBb 3 [8. Adjusttail area
y.4
9. Inspection 9 E 35 E 5 19. Inspection
10. Move hand to start buttom PB30 19 PB30 10. Move hand to start buttom
11. Apply pressure A 14 A 11. Apply pressure
12. Printing time =8.00 sec, PT 222 PT 12. Printing time =8.00 sec,
13. Move to vacum switch GBb 7 GBO 13. Move to vacum switch
14. Turn off PAS 3 PAb 14. Turn off
15. Pick up the st printed flex GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD 14 GB30 17. Pick up the 3rd printed flex
18.UD 11 PA30 18. Aside
Total TMU for O perating 540
Stencil & Prinler Nest Cleanning
19.UD 18 (GB45 19. Pick up TX 1000
20.UD 16 PB16 20. Dip TX 100 to [PA
21.UD 30 PAD 4 |21.Dip IPA
22.UD 30 PB50 22. Move to stencil
23.UD 36 PA1H 6 |R3. Clean stencil
24.UD 30 PB45b 24. Dip IPA for printer nest cleaning
26.UD 10 PAD 4 |25.Dip TX 1000 to [PA
26.UD 19 PB45 26. Move to Printer Nest
27.UD 30 PA1H 6 |R7.Clean Nest
28.UD 19 PB45b 28. Aside TX 1000
Total for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU ) 621
Normal Time (Second ) .36
Personal Allowance (Percentage ) 15% |* Standing
Standard Time ( Second ) 26.31
UPH 410 |* 3-up perstencil
DGR 7411

ﬁﬂ‘j"Nﬁ 25 LAAINNTILATLNRNTZLAUNNT ARenATla MTM-2 d1uiLinszuaunng daamneia




1a1nRA (Normal Time) =621 TMU = 621 x 0.036 = 22.36 U7
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{ Adl A dl QI ¥ a A 431 dl L4 é’ o
ANANLIEE (Allowance) A LqmﬂL‘wumiﬂslmmﬂﬂmm@Lqmwugmmfrﬂum\mm\lum

ANANINUDDLAININTINTUAZAR A BUZNINRA IFEN1IZUIARBNNITNINIUNLAN

AU I ULAAZNTTLIUNNT ”L@Tmmnmamﬁ”mummmwmﬁ@mummﬁgm MTM

ALEHE (Allowance) = AIHLHATANYAAR + ATTHLEALEEIAINNTNNILLAUNTTY

=(11% + 4%)

¥
o

lushatrstintdnaunnieulunszuaunig Wduniineumd s

Total

Allowance

Remark

Personeal Allowance Fatigue Allowance
Operation Description Male Female Min Variable
Male Female
Inspect Raw Mat'l 7% 4% 4%
Print Solder Paste 7% 4% 4%
Load Connector to pallet 7% 4%
Load printed flexe to pallet 7% 4%
Load Pallet to P&P 7% 4%
Load to cleaning basket 7% 4%
Load to cleaning in-process tray 7% 4%
Inspection 7% 4% 4%
Functional Test 7% 4%
Bending 7% 4%

15%
15%
11%
1%
11%
11%
11%
15%
11%
11%

Visual Constrain

Standing

Visual Constrain

‘ﬂl v o1 c ¥ dl % !
FANTINN 26 LL?N@Qﬂ”IﬂVIﬂ’]Lﬂ‘ﬂﬁ‘ﬁuﬂ’)’]ﬂmﬂﬂ@’mﬂﬁuﬂﬂ@IuLLﬁ]@xﬂ?ZUQuﬂ’]?

. A %’/ d‘ o a 2’/
FMIATHIFTITIY (Standard Time) A8 naarNanaz I lunsALERNTELARNNT T @009

ARLlAaNn 1IaNUnF (Normal Time) Uanaasl aia (Allowance)

=910 1a1UnA (Normal Time) / (1- 1987108 (Allowance)%)
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=22.36/(1-0.15)
= 22.36/0.85

= 26.31 U7

Standard Time = F(Normal Time, 1/ Personal & Fatigue Allowance)

ANUNIEAD N1 ARzAe 1 AFaldinan 26.31 AuNR eRzfa 3 uiae Hadann
ANATDY Vacuum Nest TieN 3 fawinili aznu T 199 T1s (3600 3und) azlseuisdu

Winfiu (3,600 / 26.31) X 3 = 410 A9AT2 114
NNRANITHARARTA NG (Unit Per Hour) = UPH = (3,600 /26.31) X 3 = 410

ANaINNTNARsadU (Capacity Per Day Per Cell)
= Process Yield X UPH X Working Hour X Machine Utilization
=0.98 X410 X 21 X 0.8783

= 7,411 Wiasaiu

Capacity Per Day = F( Process Yield X UPH X Working Hour X Machine Utilization)

8

pnlinanalddnesuuaadinisAnsuulaenistiaszinszuauni s lwanuddeiay

i o o = . A aAa X Aa X :
Talsindmanueads (Process Yield) has AagLA8NINAL (Scrap) NNA lunFaznszuqwnig
[~ o a % a I'e Y A a o dgj 1 v dl
uﬁLﬂuﬂ%ﬂummmmunu‘ﬂmﬂﬂmLm:wmzmumi AEILVFHA AR mm@ﬂuguuﬂﬂm

N139ANIIIBNITNINIUNINIINTTAALAUAL TUNTZLAUNNT WAGNARINIIVLLURLLIATD

v
a o (=]

v
nddaeaniluemardwudiifiarnnsanssinls tnadaunsaldeidetuiunugusiely

Y o a 1 i’/ a P 1 a a AE o a
llﬂ 'am’mmLmﬂﬁluLmeﬂixmummmmugmm%fmi HUDIRALULNAYURIINNITALUL
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NIELAUNITHY 7] ARHANYINGL 100% dmiusaulssianassiinaseriidsnisuanme dalug
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v
a

AU
?J@Qﬂ?tll’)%ﬂ'ﬁ‘u@iﬂﬁﬂ‘ﬂ'ﬂ\iLﬁ?‘@\i’ﬁ/ﬂﬁ‘

21 dlu uazdnuiu n1sldilseladipsasans (Machine Utilization) azliuagiuilsziny

v i ! ¥ v
dupaud 2 : AnAmasunintufinIuannIsaliuianssNiil o) gnslunisatum

Anasinfnaunsoudsaanitu 2 nadl Ae
9l A 1 : fmsuieiesdnsild Twaden
gnafiazllunisAauan fle P = IV .COS O
nsdll A 2 : fsuieiesdnet 14 Ianu wla
grafiazldlunnafnuany A p= V3 vcosO

P =Aaaslnila (Walt)
| = N9zid (Amp)

V = 13401 (Voltage)

Cc0os O = Power Fctor

w3aaansi M ufanssunistanziqdluerasdns i nnanen 141 4.76 Amp

U39A1 220 Volt uazAn Power Factor = 1.0 (A3188%88A1894A7034N35109 < 1ilumnanei 1
PN 43)

P=1vCcos0
=4.76 x 220 x 1
= 1.047619 KVA-HR

NGRS

Wasannlssnusned1sdnag lulssinmd I drauanans dasnen g Wi winde

58.8 UMAaULgY nIzAN MaNaNinATUAINNNTANELAAN TN TWIN L
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o

AN = anuaunaN I x AV IWHNAaMUNE X AU ATUAANTTN

=1.047619 x 58.8 x 21 = 129.36 UMDY
i’/ dl o o dl 4 a L8 o I Y1
1UADUN 3 : mmmwﬂmmm’mLm‘ﬁwmmmmmmﬁlﬁmm

[Ha9a1naen19uae 1ulsss e 19l uN A ALLLNA N 8N AININA R TDS
a A . . |d’ d‘ aI/ ' dl dl dl o o a
@18NNTHARNARYIA (Gating Capacity) 88NLATEILNNALAIANMNINNGA TINTAINITNARNGS
anNvn14 Aa 410 x 21 = 8,610 = dalug

¥

o 0 ° o ~ ° o g
NINITATUITUNTIITUITUNUNITUN mmm'ﬂ:mmmmmmnmimﬂmmn MTM-2

waA M lunnsuansaniiag (Hour Per Unit) = 1/ Unit Per Hour

1/410

0.002429 d2luamauag

Il

NINTUAR 8,610 UneFAAY Aaald 1981 = LA M LUANTNARAANLNE X Aa1UIUNAZFad
NABI

= 0.002429 X 8,610 = 20.9999979 TTx4

ANUAIAIRNUIUNIINGNY = T2 18aNFa 1T / (F2 NN 19 UAD AL X A1UIUNY)
=20.99999979 / (7-x 3)

=1 A (NBNN9R 1 ARTTRAN I UNNTNNW 7 F2TH9)
ANSNNIN9I19185 WAL 200 LAY ARIAEIANKIINNGL 200 LNN/AK X 3 NE = 600 LN

z’/ dl o 1 P73 dl a 495, o/
TURaUN 4 : A lfanaNnATUL1IINTY

k73

AN IEANENIAATUAINNNITANDUNANTTNNANIAIN 2 AIUAD ANLTNIULATATNAIINL

AnlFaneNiinu = 600 + 129.36 = 729.36 LN



TURAUN 5 : AUUNUNAN I FANeNIRATUFRaNLNaRANT TN

' ¥ Aa X ' ' a ' ¥ aAa X o A o 1%
A ldaneMiinIuseiaianssy = AnldaeMnaTuW / AU Ui e

=729.36/8,610

=0.084711 UM /AU9E

STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)

=0.0024 - Max (Q12:Q28) x 1

94

A9 27 LAAINITATUININNAN [FRNEIABNTZLIUNIEUFUALNITHAR

N
CALCULATED BASED ON MAX.INPUT 8610 UNITS
A B C D B r 4 il I J K L i
OPERATION AVG REV. STD REQUIRE AVAIL | PROCESS| |IDLE TTL ENERGY
OPN.# DESCRIPTION YIELD| CUM. | UPH STD. TIME OPERATOR OPR. TIME TIME cosTt CONSUMPTION TTL COST
YLD. Prod. QC Prod. QC Prod. 600 KVA-Hr Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361 [ 0.0004 0.17 1 0.0004 0.0020 | 104.19 21.00 123.48 227.67
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 410 [ 0.0024 1.00 1 0.0024 0.0000 |  600.00 22.00 129.36 729.36
=1/410 = (/410 x8610)/21| =1 =0024/1 =1x600 ANA3NT 1 =600 + 129.36
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 ( 0.0007 0.27 1 0.0007 0.0018 | 163.56 163.56
-LOCATE FLEX TO PALLET 1.0000 | ~ 1.0000| 1187 | 0.0008 035 il 0.0008 0.0016 | 207.25 207.25
-LOCATE COVER & LOAD PALLET TO P&PM/C | 1.0000 1.0000 1242 | 0.0008 0.33 1 0.0008 0.0016 | 198.07 198.07
125 |AUTOMATED COMPONENT PLACEM ENT
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 10000 | 1.0000| 1545 0.0006 0.27 1 0.0006 00018 | 159.22 159.22
135 [AQUEOUSCLEANING
140 |BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079 | 0.0009 0.38 1 0.0009 0.0015 | 227.99 227.99
145 |PCC ASM INSPECTION 10000 | 1.0000| 1162 | 0.0009 035 1 0.0009 0.0016 | 211.70 21.00 123.48 33518
150 |FUNCTIONAL TEST 1.0000 1.0000 72| 0.0139 5.69 6 0.0023 0.0007 | 3,416.67 21.00 123.48 3540.15
155 |BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 0.0006 | 460.67 21.00 123.48 584.15
CUMULATIVE YIELD 1.0000 D/L 15
LEAD GIRL 0
MH 1
TOTAL H/C 16
Prod.
STD HOUR 0.0234 | 59.93%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0132 | 33.88%
LEADGIRL /MH/MRB 0.0024 6.25%
TTL MFG Hour / Unit 0.0390 | 100.00%
H/C 16.0
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A8t 19N1TATUINY | NTTUIUNNIWTANNNTNAR LAY BN 8d AN dmFuiaTasiin

A
i’/ dl dl = a 1 ) [ g
AURNALN 1 Z‘VI’]LQ@WWI@HHW?LM?HNW]?N@MLL@%%@NUW@Q?WH’&‘U@W‘M

= A4 o
NITLATENLATANANT

5 T w
Aan3Tu AN LT

n. 11URNWINT8Y Vacuum nest, Stencil, Reflow pallets Iagnna1Nm15197 5
Avua 31 ne IhiuuananeunAwazideeanainiunasainiiulfin
° Ry o = ° A A Agy o o o o o |
AIUAA tunn lusgeuansanante i Tesienld dufusanda
anunnldenls vrenalianullifymn daun liauieuaeswsazny

ATIRARLNBUNNATS

2. 1}1 STENCIL AND VACUUM NEST srauaip lédnadneninguluii 1 4l3lmn | 10
m%qriﬂulﬂmﬁﬁmmammﬂszmﬁﬁﬂﬁﬂﬁmmm%ﬁmaﬂﬁmé’ﬁﬂﬁﬂg
@:mm@@ﬂiﬂﬁﬁﬁ@juam%qé’ﬁuuuumﬁmd’mm STENCIL waz VACUUM
NEST Ineiawzqaiantlsnunndassuiiamiidudaiusia FLEX iy

A a
NIWLAL

A vdIRNantnguaniaLTnauaq i ld SCOTT BRITH guanavinlieg 5
STENCIL uaz VACUUM NEST nianilsniagiannzqandudanusa FLEX T
whadlunsiifiay ndsaangFauFeauds Iildunguantsnlaedia 4 1l @n

O & Ay :
ATIULN LINBaI9AINLANL INENS °| aan

2.11 STENCIL uaz VACUUM NEST MAN93e15asilandInIn1dunsatinnm e 10

411U STENCIL way CACUUM NEST aan

a. viaanul1Fia STENCIL kay VACUUM NEST T3 waa1n1 STENCIL way 5
VACUUM NEST g liizeufos

£
o

F9HIANTIRU (W) 35

AN9199 28 LaRaN 19 111un19 LA TN LATRIS NINARS U Vail ey US
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nisdeNtingadstlasiulseandunn

N9TUIUNNG Al
n. ﬁqmqmzmmqﬂmmﬁumuﬁm y fideutingi wazAmunzia 15
2, NMANNEZANA Upper & Lower Solenoid Assembly 20
A. gy Pump Oil Hydraulic Id@ﬂ@zﬁLLmﬁﬁﬁwd@?{ﬂuu‘%mm&gm Slide 30
AN 7]
4. AIREELANNANITINILTBATDIS T LA MANIINaLN A 15
IR (L1T) 80

F1979% 29 uansanfild i/ lunasdantingadsiiasiuradiaiaes@nsine vai uay Us

dunaud 2 : w1AN AR TUAINNININIZLIUNIILATENN AR LA TaN11199918

Auani
AN9LFTENLATAINNIANUTUNITHNARFD T
dl o d‘ £ o ndl a o ?.’/ 1 L7
LATDIANT AN LT RUUAUNNAR | A1UIUAT AN lgaNel
R (Mdael) (A59) (1)
1. wzatnamzin 35 8,610 3 900
NN9LFTEINLATRGAN IR USUNTHARFR AU AT
dl o dl 9 [ all a o ?a// 1 [
LATRIANT LA L QIUIUNNAR | AIUIWAT AN ldane
(19) (Midqsl) (P59) (L)
1. wprastnamzia 35x 6 8,610 x 6 18 900 x 6 = 5,400
=210 = 51,660

;13199 30 agtvand 1l Tunswseniesesdnssadianviaenanine Vail uay US
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' o P o o o «
nMstaNLinguATeIanstszandlnni

1399903 AN ANUIUNNAR | ATUIUAT A ldansl
(1479) (Widqel) (P59) (L)
1. Lﬂ?‘ﬂ\?ﬂf]ﬂﬁ]ﬁiﬁ'} 80 51,660 1 75x2x1.33=199.5

;13199 31 aganldaenld i lunisdentinguarasdnssadilaiaasnansioued vail uaz Us
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ANN13ARIUN AN IE e AR U lULAAZNTTUIUNTUIRINARST U Vail Laz US

annsnaglAdsselii

J Y ] o ‘dl 1 v a v
A ldaneFetladennalinAsAu Y

NILLIUNNT sl
Vail us

1. A39ageudngsy Un/uidag 0.026443 0.025465
2. AR ALIUEI T UIN/AL0e) 0.084711 0.078935
3.l Connector aslufdufia@uey | 1n/miag 0.018997 0.018997
4. lgsnenuldasly Connector /s 0.02407 0.024070
5. thusuLuaesfduun g Un/mdag) 0.023004 0.023004
6. tAUldnznFians U/uiag 0.018493 0.015411
7. denfienudalunis /vl 0.026480 0.026357
8. NNIMNTIRABLAINU UIN/NUE 0.038930 0.034814
9. MIAFALNNELAA IR LN/Uuael 0.4411167 0.323923
10. NNIWLNY UIN/NUE 0.067846 -
pisaadns g anszia
11, NIBARENATEIENS Un/REe 300.0 300.0
12. miszj'@uﬁﬁq\im?l@ﬁm Lm/ASa 199.5 199.5
iseadnanadaulaznel
13. NSWRLNLASEIANS U/RSa 300.0 300.0
14. miﬂﬁﬂmﬁqgum%ﬁm /AT 499.5 499.5
AR IMeNRZI
15, N3 LALILABRIANS U/Ass 300.0 300.0
16. m?ﬁﬂuﬁﬁquﬂ%ﬁm uAn/ASa 375.0 375.0

AN9197 32 wapamsAN ansAantng luuAaZNIZUIUNIg
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4.5 n3AAAUNUIALIN1IAAILYNIELIUNNT

N17ANUIMIAUUIAENNTTLATZNNNITLIUNNTAARINN TN R EI e AN 1Y
AnefiAea L uLAaznTzIAUNg ( Cost Per Cost Driver) @mﬁuﬁ?‘mmﬁ'ﬁmmmamﬁ%ﬁq
WmmﬁunuﬁLﬁm%ﬂmwi@:mxmumi fladefiddnyfiaafifuasianugniesainisin
AUUNIZUIUNIT AD §n91dauraA lgan 8T AnTulLLAaZN 7 LIUNNT (Cost Per Cost
Driver) ﬁunu‘lﬁmmﬁLmzﬁmzmummuﬂuﬁqLmuﬁ'LL@mmmﬁmﬁuﬁ%wdwﬁunuﬁ
Artutunszuaunsf il lussdsesnnniaddunsd e 8,799 mise
A uFunande Vail uay 9,429 uiae A1 niuNanAnT U n1sAnsuulananisdnieyd
m:mum@%@@g’umwmgmﬁﬁ@ 1.aran1suanazgnan Widuiuungudes (Cellular
Manufacturing) 2.1l sARaAlTRIMIzdan HU TR (WIP) Thuazaz
UINIAAFUNY 3.Yield 1‘71‘Lﬁm%u’LuLLﬁimm:mum?@ziaiﬂqmLﬂuﬂ@ﬁﬂuma‘ﬁmrﬁunu 4. fin
denanAeseTesinsagliinundnuan 5. Ausmsdessasiuiiauuasisnsasll

[

A anansnagileanuniugtlannigliae

Y, = aX,+ bX,+bX,+ ...+ a¥,+aZ + (DMC x N) + (IDMC X N)

mel WU ANUIUNEAR (Mdasg)

B
WU ANIBATINNINNTFATLNANTHAR (AF)

n

WU AuIUATIININIsdeNingaedilnnd (a39)

n

z N < X

L un auaudag AU 1l (dae)
ANNIFUNUIALNIITAITINTTUIUNIUBINARA T Vail = 0.026443X,+ 0.084711X, +
0.018997 X, + 0.024070X, + 0.023004 X + 0.018493 X, + 0.02648 X,+ 0.03893 X +
0.4411167 X+ 0.067846 X,,+ 300 Y, + 199.5 Z + 300 Y, + 499.5 Z, + 300 Y, + 375Z,+
188.4 N, + 0.959338 N,
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ANNTEUNUIALNITTAITINITLIUNIURINARAITUTT U8 = 0.025465X, + 0.078935X, +
0.018997X, + 0.024070 X, + 0.023004X, + 0.015411X, + 0.026357X,+ 0.034814X,+
0.323923X,+ 300 Y, + 199.5 Z,+ 300 Y, + 499.5 Z, + 300 Y, + 375Z,+ 148.4 N, +
0.833788 N,

annsAneanisagtifluannig nsRasunulnaniswizinssuaunsuansli
WAL UIBH AR A ST LU S HUANNANWIUTN NN 1TNAR, AIUINATITBINIIFTENNT
RS wazAIUIuATINIstaNTingesedilanif iataann s defutinn AW N UnUNIg

nanlulssusaesng IngnisAmnazdsdsainaanisnaaiiiuuuunguees fauwanssie
il

FNRENAN1TANUI I IR NNTALANEINIELAUNIT

1 1
a

%’/ o 1 Y1 a a ' o © ‘dl ¥ a %
VUAAUN 1 mmhmwmmslusLuLLm@fzﬂ@zmuﬂ’m@mﬂummummmmm@mn%%munu

yirapn ldanei g 11N 19011 3@1N 21U 1UNNe

1T1UNT2UUNTUNARZ TN ARSI Vail AN ldaNesauuaadAYiNAL 0.084711

ANMIUNNAR WINFL 8,610 U0el

|
v a

Fununsedld = 0.084711 X 8,610 = 729.36 U1 &IMFLNITHAR T 1 914 wsiluanu

o =

a dl o 1 dil 3 a % dl % 6 © dl % a | :j/ ng
RuNANE1 1IN UAREINUNINITHER 6 TUIUNLIGU AT A uIuNsaIua Ll uiadn

1
=

ANUIUNNARFATY AR 8,610 idnel x 6 FU = 51,660 U AMUSUNARS ST Vail

v 1 1 v
TURAUN 2 YA FIENAATUANNLNUNTAN LAZLAUNNAR AN FReifd

¥ =

fladafna lHAnfunuIaINITETINNNIRARLAZNNTTaN1IN398dLAN1TRS AuaL

v v
AT FatinansAu AN lEane faATIIaINITETINNTNARLAYN I aNTINgIT e dU AN
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NN9LFTEINLATANNNIANUTLNITNARFDTUY

Fiseans Al SMUTNAR | A1uiunss A lane)
(179) (Midqel) (ﬂ%ﬂ) (L)
1. 13eethanzin 35 8,610 3 900
2. isenedauLlaznay 15 8,610 3 900
3. LeaMaaNRzia 15 8,610 3 900

NN9LFTENIATAIANIA NS LN THARFR AU AT

Fiapadns il Sunuinan | Smwounss A1 lane)
(11%) (Midqgl) (m%@) (L)

1. Lﬂ%ﬂ\?ﬂﬁﬂﬁ]ﬁﬁ%} 35x6 =210 8,610 x 6 18 900 x 6
= 51,660 =5,400

2. Lﬂ?‘l'ﬂ\?fswd')uﬂﬁ‘tﬂﬂu 15% 6 =90 8,610 x 6 18 900 x 6
= 51,660 =5,400

3. LpeaVABNAZA 15x6=90 | 86106 18 900 x 6
= 51,660 =5,400

;13197 33 agiaaldananldlllunisesuasasdnssadilaiivasnansioued vail uaz Us

' ° P o o o 'a
nMsdanLnATeNanslszadUnnd

Fiaaans a4 Sunnan | Swaunss A lfane)
(un) (1idng) (A%9) (L)

1. iisgar Rz 80 51,660 1 75x2x1.33
=199.5

2. Lﬂ%ﬂﬁ']’]ﬂ@lﬂuﬂitﬂﬂu 200 51,660 1 75x2x3.33
=499.5

3. Lﬂ%ﬂxﬁ‘lﬁ@'ﬂu[ﬂzﬁl/ﬁ 150 51,660 1 75 x2x2.50
=375.0

;113199 34 agianldanan 4l lunnsdentingssedianvaenansinet Vail uay US
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NN9LFTEINLATAIINIANUFUNTUA LAY
' o dl 1% [ I'g
4 . NM3EaNLN1ATRIANTUsTaNdU RNy
Lﬁ?ﬂqqnﬁ‘ o z’/ 1 Yo 1 Yo 1 ://
ANUIUAT AN lgans AN AN eIAa A5
GEN) (U ) (L)
1. 1A3a911enzAn
1.1 AN9LATUNLATRIANT 18 5,400 300.0
1.2 N99aN1IN9LATRIANT 1 199.5 199.5
2. 1ATadNdauLlsznay
2.1 NILFFENLATBIANT 18 5,400 300.0
2.2 N3taN1ing9LATasans 1 499.5 499.5
3. ATANNAANALTIN
3.1 NILATUNLATAIANT 18 5,400 300.0
3.2 NN3HaNINGLATANANS 1 375.0 375.0

AN9197 35 Lapeangn A1 ldaneAauas L ULAR SN L UNUN AT NLATANANT IUANT

HARUAZNNITaNI13ATRNANI sz A Al

ANNFIALINNNITATUI IR AIFID NI b A AT La A9 T i uD 9N aR9AN 19

1 ¥ v
! o

AN ATUABNITLABN N UAIUIBIAIINITHAR NITFTLNNNINAALATNNITENIN399Y

a ]

duUn9f druFuanldanaiiinauaindmagau ¥3e :1A19893RYALFAeNUNEAINNI0RINY

q

v
a a

= o o v a A A o &
@:L@ﬂﬁiﬂqqﬂ WaN 4.3 HA1T19N 19 AL AN 20 LaLIIAITANALALLLADY A1N19D

q

gaeazient i Ae97 8 UAL9 NTN 67 UAY 68 AMNAIAL LN HnIuAunuAINaIILAY

R NNt oV T MY T e T Bl B R T ML R PP S I N Y ST
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Cost/Cost AU 99
NITUIUNNG
Driver (1) (2) (3)=(1)x(2)
1. fanAL 188.84 51,660 9,755,474.40
2. f;“m??;umgm 0.959338 51,660 49,559.40
3. A1ENITHAR
3.1 379daudngsy 0.026443 51,660 1,366.05
3.2 ﬂmm%muuﬁﬁmm 0.084711 51,660 4,376.17
3.3 14 Connector adlufadufatuay 0.018997 51,660 981.39
3.4 ldpneulaadliy Connector 0.02407 51,660 1,243.46
3.5 TnUELLULT9IR s 1 0.023004 51,660 1,188.39
3.6 WAuldnznFIaNg 0.018493 51,660 955.35
3.7 thaieuudalunna 0.026480 51,660 1,367.96
3.8 NNIATIRADLIAINIU 0.038930 51,660 2,011.12
3.9 ATAaaLNNELaANIlA 0.4411167 51,660 22,788.09
3.10 NMIWLNNY 0.067846 51,660 3,504.92
4. WHUNTANLIN
4.1 wisaainsi 4 anszi
N3 WTaEINLAT B4 NS 300.0 18 5,400.00
misﬁ@uﬂﬁ;\am‘émﬁm 199.5 1 199.50
4.2 \pideainansdautlsyney
nssRgMIFsasing 300.0 18 5,400.00
ﬂﬁ?“ﬁ@llﬁ%;ﬂm’??‘ﬂ\‘i‘:fﬂﬁ‘ 499.5 1 499.50
4.3 s anaNnzi
N3 LASE9aNs 300.0 18 5,400.00
misﬁ@uﬂﬁ;\m?"aﬁm 375.0 1 375.00
AU UIIN (L) 9,862,090.69
FUNUIINFUULE (LUN) 190.93

§in1a% Cost / Cost Driver §148981ANNANT1NN 32

F1131991 36 WAAEUNUANATUILUWAAZNITLIUNNIAUTLNRAS WY Vail
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Cost/Cost AU 99
NITUIUNNG
Driver (1) (2) (3)=(1)x(2)
1. fanAL 148.40 55440 |  8,227,296.00
2. f;“m??;umgm 0.833788 55,440 46,225.21
3. A1ENITHAR
3.1 AIARALINGAL 0.025465 55,440 1,411.78
3.2 ﬂﬂmm:rffamuuﬁﬁmm 0.078935 55,440 4,376.16
3.3 14 Connector adlufadufatuay 0.018997 55,440 1,053.19
3.4 ldsneulaadli Connector 0.024070 55,440 1,334.44
3.5 TnUELLULT9IR s 1 0.023004 55,440 1,275.34
3.6 WAuldnznFIaNg 0.015411 55,440 854.39
3.7 thendieuudalunna 0.026357 55,440 1,461.23
3.8 NNIATIRARLAMNIU 0.034814 55,440 1,930.09
3.9 ATAaaLNNELaANIlA 0.323923 55,440 17,958.29
4. WHUNTRNIIN
4.1 wisasinsi 9 anszi
NSFR LML EENS 300.0 18 5,400.00
m@sﬁ@mﬂqﬁgqmﬁlﬂﬁm 199.5 1 199.50
4.2 iradnanadansznen
NS LBALILATR9ANS 300.0 18 5,400.00
ﬂﬁ@éﬁ@uﬂﬁguﬂ?ﬂﬁm 499.5 1 499.50
4.3 |pidaavinaNsizia
NN sNs 300:0 18 5,400.00
ﬂﬂﬁ‘sﬁ@uﬁﬁguﬂ%ﬁm 375.0 1 375.00
FUNUIIN (LN) 8,322,450.12
AU UIINFNUIY (L) 150.12

§i718% Cost / Cost Driver §148981ANNANT19N 32

N3N 37 waAIBUNUARATUILAANITLNWNNIA TUNRRAS T US
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HARTTUIN
NITUIUNIT
Vail us
1. SagAu 9,755,474.40 8,227,296.00
2. SamAuaes 49,559.40 46,225.21
3. A1ENITUAR
3.1 AIRAaLIRn AL 1,366.05 1,411.78
3.2 thamsAAILULEI T 4,376.17 4,376.16
3.3 14 Connector aslugadLEnTuI 981.39 1,053.19
3.4 ldsneuldaslu Connector 1,243.46 1,334.44
3.5 TnULLUL99R AT 1 1,188.39 1,275.34
3.6 Hseuldneniiang 955.35 854.39
3.7 thaufienudaluana 1,367.96 1,461.23
3.8 NNIATIRADLIAINIY 2,011.12 1,930.09
3.9 ATAaaLNNELaANIlA 22,788.09 17,958.29
3.10 NIWLNU 3,504.92
4. WHUNTANLIN
4.1 wiseainsi g anszia
NS LTALILAS BNANS 5,400.00 5,400.00
nstestinguAieedng 199.50 199.50
4.2 1pesdnansdautlsyney
NS LNLATRIeNS 5,400.00 5,400.00
mafsﬁ@mﬁ%;uﬂ?ﬁ'@ﬁm 499.50 499.50
4.3 \pisainaNnzia
N3 LTI LASE9aNS 5,400.00 5,400.00
misﬁ@uﬂq;\‘im?mﬁm 375.00 375.00
ﬁunumu (U ) 9,862,090.69 8,322,450.12
R UIINFBYLUNE (LUN) 190.93 150.12
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HARBAUYU 4. ATUIMERTIE9UNITLINTNEINIAVUE AU LUAATNITLIUNNT UaT 5.
AUIRIAUNUIALNITTLAII NI LIUNIS AanauBaeil WUIINNTAAAUY ULBILAAT WA
vail uaz U8 taeldnafndiunulnanisiingnzinssuaunag aziaAn 190.93 unsesia was
150.12 LNABFD MINAIFIL Imﬂmiﬁfmqmﬁ%@@:uumwmgmﬁ@ 1.2718N1INANATYNAR 1T
Wluwuunguelas (Cellular Manufacturing & Ownership) 2. ulginaayy 16 lHEeIuIEngng

nHUFRew (WIP) lduavagluitinunAnsuny 3 dmanueadauazaedeilisunsoden
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Auuniszinnaednszuaunis il 2.3.1 dauduinueinldlunisuislssinnaasnszuoy
NMINANTUNANLAR KA AFa 115
5.3.1 gnAnlalldfiasnianszuaunisiiu gnAdsiesnis@udnidssnauadaudowiniu
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3 NITUAUNNTYAAT | NIzLaunsnlal
AU W/NITUIUNIG ~ ) .
RTHY AFNYARNH
1. dngAv 9,755,474.40 9,756,474.40
2. Janduilaad 49,569.40 49,559.40
3. @NUNITHAB
3.1 MIRAALIA AL 1,366.05 1,366.05
3.2 UNARZNIaILUAIT N 4,376.17 4,376.17
3.3 14 Connector a9 ufad1IE AT 981.39 981.39
3.4 ldpin9uldadlis Connector 1,243.46 1,243.46
3.5 WILARLWUBIAR1 T 1999400 Td 1,188.39 1,188.39
3.6 WFauldnzniaang 955.35
. . —
3.7 taunaunad lunne 1,367.96
3.8 N1IMTIAADLFAIIL 2,011.12
3.9 AF9RADLNNBLAA INITA 22,788.09
3.10 NFNLNIU 3,504.92 3,504.92
4. WHUNTANLIN
4.1 p3e9ansn MU amszia
ANTLFTLINLATRNANS 5,400.00
UES EGIENFGRETE 199.50
dl o/ 1
4.2 AT AN1949 UL sENa L
= dl o
NNFLATEINIATRIANT 5,400.00
NN3TaNTINgNATAIANS 499.50
4. 31A7INAANAEAI
= dl [
NIFLFTEINLATAIANT 5,400.00
NNFTANTINILATAIANS 375.00
AU (L) 9,817,694.18 9,862,090.69
AUYURBNULE (L) 190.04 190.93

(rﬁunu‘lﬁmﬂmﬁmimﬁmzmuﬂ’]iéw'ﬁqmmnrﬂ’mqﬁ 38)
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FIN31971 39 UAPNEUYUTBINARI AT Vail WLNANANHIUENITLIUNNG

5 NITUIUNITHAA nsx1aunNsR lal
FY)W/NITUIUNNT N ) .
LN A5 AALNY
1. dnqAy 8,227,296.00 8,227,296.00
2. d"@@%umﬁ”m 46,225.21 46,225.21
3. A1UNTHAR
3.1 MPIRRRLIMY AL 1,411.78 1,411.78
3.2 pneiaeUuiT Ly 4,376.16 4,376.16
3.3 1 Connector asluFRALE ALY 1,053.19 1,063.19
3.4 ladaulaasli Connector 1,334.44 1,334.44
3.5 YL T U g 1,275.34 1,275.34
3.6 e ldnzn3Iang 854.39
3.7 tneuieuudaluane 1,461.23
3.8 NNTATIARALFANIU 1,930.09
3.9 MTIAFALNNBLAAININA 17,958.29
4. WHUNTRNIN
4.1 1piaadnsflFanzin
ANIFREAAT R4S 5,400.00
misﬁ@uﬂﬂ;\uﬁmﬁm 199.50
4.2 \pFaednnnadanilszne
AN TLFRLILARANS 5,400.00
ﬂﬁ?“ﬁ‘ﬂﬁ\lﬁ%:ﬂm’?f‘ﬂ\‘i‘:fﬂﬁ‘ 499.50
4.3 \Faapanns i
ANIFREAAT RN 5,400.00
misﬁ@uﬂﬂ;\um?mﬁm 375.00
AUNUIIM (L79) 8,282,972.12 8,322,450.12
AU UFaMIaL (L) 149.40 150.12

(FunulnensinseingzUaun1s8198INNaINA1I97 38)
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P URINARI 4 Vail NAATuNIzUIuNNTyaAIRNEAWAAL 190.04 Un/mae Tu
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uAnsinaif 0.72 uanmidae anndeyasenatafiinisanudndranunsaifiunanuanansnlu
mwamiﬁﬁumwoum?ﬁLﬂwﬂ@ﬂ'%ﬁ'u LL@ZZQ'W’]?D‘H'%/@M?‘@@mﬂﬁ‘;‘ﬁ_l'mﬂ”]’iﬁiﬁiﬁ?ﬂ@ﬁ”}LVQ\IIN
Az WU UNINANANAY TALAUNUIBINAANTI Vail aza1N1Tnanasmniliy 0.47% way

FUUIBINART T U8 azanssnanasAniili 0.47%

FUNUIRNE | FunuNIzLnunIsi

wamdtual | nevuaunash | iduyasduiauazly wefiiunaindtazanasls
ugyasia LATIHAR S
((190.93-190.04) / 190.93)) x 100
Vail 190.04 190.93
=0.47%
((150.12-149.40)/150.12)) x 100
us 149.40 1560.12

=0.48%

B3NN 41 WAAIKAATLFWUIDIARADI Vail 1y U WINAMNANHAIENIZ1AUNNg
AMFUWRRATIF BN sHT N 1UAINFUNIZLAUN198UHBINIAINNTELAUNII
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nszuauns W ldaiwsyannin tnenaz s sarnnsnuassiusuuluanuasLas
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WMANATRINITAAFENAIALAUNLINS a1 soNeWiun1szAn ldane Tuusiay
nszuaunig ldatsdnaunaziilussiiardelinassuauiilssAnsnnannay vingans

wenannsa ldminensndeg linnl sz lamigegaluusazdoanan

. NSTLAUNNIAN | nazuaunsilal
ANAL NIgLaUNNg . _ .
ADAN LNH AR
ANENTNAR
1 |pagaun1saiaainitia 22,788.09
2 |1thessfansuudatnay 4,376.17
3 |nneWueu 3,504.92
4 | NIRTIRADLANL 2,011.12
5 |dhauieuudalunns 1,367.96
6 |MTAAeLIRGAL 1,366.05
7 |ldfranuldasli Connector 1,243.46
8 |usiuunaesfaduuemns 1,188.39
9 |14 Connector adlusnduEinguay 981.39
10 |Wsauldneniians 955.35
ML EGIREN
1 3adnITId ARz 5,599.50
2 F3a9dnNsdauLlsznat 5,899.50
3 FSaananNAZn 5,775.00

(FunulnensinseingzUauns8198INNaINA1T97 38)
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L svLaUNNI@Y | nazuaunsilal
anny N3TUIUNIT : e ATUALR
ATWAN LN AR
ANENTNAR
1 |pmaaaunsdianingiia 17,958.29
2 |1hapziaatusaie 4,376.16
3 | N17ATIARAUAINTU 1,930.09
4 |sheuReundaluans 1,461.23
5  |MIRKLIRYAL 1,411.78
6 1dAa91ldas’lis Connector 1,334.44
7 |Shukuinae s maiumn 14 1,275.34
8 |14 Connector adlugndtfismue 1,053.19
9 |Wmulanzniigag 854.39
WHUNEaN1Ng
1 iseadnsTildnans=ia 5,599.50
2 isaasnanadalaznanl 5,899.50
3 | eiewaaNmAi 5,775.00

(FunulaanisiinseningzuauNI981N89NIAINA197 38)
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L NevLNUNSfiN | nazununsilal

anny NITUIUNIT : PO
1ARN A3 AANLAN

ANENTNAR

1 ATAaaLNNaIaATNnIA 22,788.09 | e

2 | NMIMNIIREBLANU 2,011.12

3 | dewfieuudalunia 1,367.96 | ®

4 | m3RdeLIRgAL 1,366.05 | ®

5 | wsanuldazniaans 95535 | e

6 | thanyAasiuau 437617 | e

7 | nmaWLenu 3504.92 | o

8 | lds9uldasli Connector 1,243.46

90 | thurusaessad @ ld 1,188.39

10 | 1 Connector aslugRdLfnTLY 981.39

WHUNEaN1g

1 3adnIT A= 5,599.50

2 F3a9dAN s lszne] 5,899.50

3 FsaaranNAZn 5,775.00

(FunulnensiinseingzUauN198198INIAINA1397 38)

AN9197 44 LAAINITIAANNTLLIUNITINAI N LNUNNTNARAUSLLARNS U Vail
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L NevLNUNSfiN | nazununsilal

anny NITUIUNIT : PO
1ARN A3 AANLAN

ANENTNAR

1 ATAaaLNNaIaATNnIA 17,958.29 | o

2 | NMIMNIIREBLANU 1,930.09

3 | dewfieuudalunia 146123 | o

4 | m3RdeLIRgAL 141178 | o

5 | wsanuldazniaans 854.39 | e

6 | thanyAasiuau 4,376.16 | o

7 | lasaeuldaslu Connector 1,334.44

8 | thukuuutesdadUd A 1,275.34

9 | 14 Connector adludnduf st 1,053.19

WHUNEaN1Ng

1 iseadnsTildnans=ia 5599.50

2 isaasnanadalaznanl 5899.50

3 | eiewaaNmAi 5775.00

(FunulaanisiinseningzuauNI981989NIAINA197 38)

A1T197 45 LAANNITIAENNIZLAUNNTNEI LN UNINARG 1 MTUNARS T US

VHNNRILIG) © LATDINNIE @ (UAAIDNAANNINTIBARNIZLIUNNINATUINIINUNBN ARSI WY

a o A o

RAUIUNTLLIUNNINAZATNUND NN UNISAAF WU UIARI9RY 11 wilaily

6

N9LUIUNITANNHANA D] Vail A71UIU 6 NTLUIUNTT BLASANMFUNANI UG US NY9AU 5

NIgUIUNIT
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5.6 LHUN1TAARAW)UNITELAR

[Hanannszuaun1sNaranfunuliids dunauilAsduAauIINIgINaLEILBNNIAn

] | 1
Y =

> 2 o o o A A o Y o a
mu‘vqlusﬁ\iLﬂuﬂ‘ﬂ&lLL@@qﬂﬁyiuﬂq?ﬂQU@NLW@V]qz qqﬂ’]ﬂ?:ﬁuquﬂqﬁ‘ﬂL@@ﬂﬂqiﬂﬂﬂﬂ’]l’uuiﬂ

u U

[V
o A

dl 1% v A ] % a A [ o 3|
MWNLﬂWMNWﬂWllﬂQWQIIQMiﬂiN NNTINUNRNITAARRNUNITNAADD Wuarnuaniludunugiu

49

b

lun1smauaunsUimunsanfuulng 14n19AN19AINFIUNTLUIUNTAUNU FiuYUR

q

a d’f 1 1 a 4 o L4 l a A 1
R EI ARG N[ TR T oK ] NﬂﬁmqﬂiﬂmqﬂiﬁﬁﬂC°1ﬂ@’ﬂ\‘im_lﬂﬂl’mﬁ]’ﬂ\m’]ﬁ‘ﬂl'ﬂ\iﬂh?_l‘i_lﬁ‘ﬁ’]ﬁ‘ﬁﬁ‘@llNLL@‘Z

181394 INTONINLADTUTIBIH U WNAZRATU A LA ] 1iNeNazaINTntin

aw o

wnaiudninaadesialil nanehainlszuunismsununisansuunatiazinliunwng

[ a

anunsnaiulimudmsnanlaans 3l masianldlunisnaununisassununisnanly

v
Ao aA a

o a a & a dl ¥ k% 1 ¥
NUAAEUAS ULHU)RUNWE (Gantt Chart) nAALNUAwnuUATwnATianldulfatnandng
NAIMTUNIT219LHLIAT NN 98199 8BAT N9 AR N UANT T4l AUl
n1sansunuineldn1sdanisningaunszLaunI Az AN UTIUNIANUEUY RN U (Gantt

Chart) Tnsiaanuazilsznavlaldae ainafuiaduniasiaasng 7 v T4, dlmndd, L

a

A A 1 v 1 a 4 ¥ A 3
11791 A8ATNUUITINATULWUAZIILNITFIN 7] VBNNTSUIRNNTACLTEIAINIATUT 18N D 1%

WU RULLAY TUN1TUAAIANENAINUATEILAAN T LA UN AN UETLAIN AL TWau

a o

a o dy ¥ 3| o o d Y——as dl o 1 dsj
Rgdazldantutladauanuinnainig insnaansiliasainssnumiatg i wlqeil

a o

ninensgnaninlisaRauladiuarldasiazioan wenantudInanius luaudAsly

a o/ o

v 1 v
199T3R&U (Product Life Cycle) HARATUINTNNBNLIENM4-5 1hau T g zastiy

'
¥ o o a

A A 9 o = X o ¥ o o Xy A Ay o 8
ﬂﬁ‘:ﬁ_l’)uﬂ']'ﬁ/]L@@ﬂll"]')f]\iLLNUM@Qﬂf]u@ﬂ\iﬁ@@ﬂﬂl'ﬂqf]ﬂmsﬂﬂum']ﬂ HdﬁJﬂJ@@ﬁﬂﬁﬁJ’]ﬂﬂW}ﬂMﬂ’]i

NUNUE AN ENRNNHIN WL
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NITUIUNIT

Auanii

10

11

12

AIIAADLNNDLAA INTTA

1.1 N199m

1.2 NN9ATITH

1.3 n9ulfuilss

1.4 N1TAILAN

a

FITIRARLIM AL

q

2.1 AANTZLILNIIATIA

o -dl ¥
Taunauwarlunan

3.1 AANTZUALNITDU

o o ] Y v
WA lERENTIA9

4.2 FIANTZUIWNITAS

UNARNZAANLILEIN TN

5.1 N1990

5.2 NN99LATIZI

5.3 nsuluilgs

9.4 NMIATUAN

NNTWLNNL

6.1 N1990

6.2 N1TATIZI

6.3 N13U5uga

6.4 N13AALIAN

F113719%) 46 LAAIUNWNNTAAGWYUNILARTRIHARSTTW Vail
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v a z// dg, 1 2% dl o dl My v
LLNumﬁ‘@mmunuma‘N@mlu‘uumuu%mLuuwmﬂ@mmzmuma‘wiﬂmmw

yaAislunszuaunsnas Tnanissinnsyuaunisnisasagaudngauaantl winsazsn

dg/ ¥ ] A [ o
ﬂ3‘3‘]_|QHﬂ’]?M‘ﬂ‘ﬂﬂ1ﬂ@$ﬁl‘ﬂ\1?QNN@ﬂULLNuﬂ’&??‘MWQ Rt

AuINMsmIRaeLdngaL wite dnazlinnalssuilesnamiinisnsaaasuAnldansing o

—

o v s

APAUNARAIRHDIT NI

%

a

q

ALl

STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)

.
UNLNEARGEWYLAWR 1 (Fan1snsaadnghy)
CALCULATED BASED ON MAX.INPU 8610 UNITS

Tnanannissilinuddanandn

agll = o
asiilil gareaziBannisAuansldluniAun A,

&l
4
N

annsngiatnanasAaunldlunigei 27

AN 47 udaIn1sATUINAN AN sansELauN A MTLANNINAR

WHALNLTUAUN 1 1a5a71

OPERATION AVG | REV. | SiD REQUIRE |AVAILJPROCESY IDLE] TTL ENERGY Cost,
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR| OPR.[ TIME [TIME| COST | CONSUMPTION |TTL COST | CostDriver
YLD. Prod. | QC | Prod. | QC | Prod. 600 [RVAHr[ Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361 0.000000
115 MANUAL SOLDER PRINTING 1.0000 1.0000 410 | 0.0024 1.00 1 0.0024 | 0.0000 | 600.00 22.00 129.36 729.36 0.084711
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 b 0.0007 | 0.0018 | 163.56 163.56 0.018997
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0016 | 207.25 207.25 0.024070
-LOCATE COVER & LOAD PALLET TOP&PM/C| 10000| 1.0000| 1242 | 0.0008 033 1| 00008 | 00016 | 19807 198.07 0.023004
125 [AUTOMATED COMPONENT PLACEMENT
130 SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545 | 0.0006 0.27 X 0.0006 | 0.0018 | 159.22 159.22 0.018493
135 AQUEOUS CLEANING
140 BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079 | 0.0009 0.38 1 0.0009 | 0.0015 | 227.99 227.9 0.026480
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0016 | 211.70 21.00 12348 335.18 0.038930
150 FUNCTIONAL TEST 1.0000 1.0000 721 0.0139 5.69 6 0.0023 | 0.0007 | 3,416.67 21.00 12348 3540.15 0.411167
155 |BENDING 1.0000| 10000f 534 00019 077 1] 00019)| 00006 | 46067 | 2100 | 12348 | 58415 0.067846
CUMULATIVE YIELD 1.0000 D/L 14 TTL
LEAD GIRL 0
MH 1
[ TOTAL H/C 15
Prod.
STD HOUR 00229 | 62.70%
YIELD LOST 00000 | 0.00%
IDLE TIME 00112 | 30.60%
LEAD GIRL /MH /MRB 00024 6.66%
TTL_MFG Hour / Unit 0.0366 | 100.00%
H/C 160
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NARAT Vail
) Suyuitianng Funuiazinllld
AUNW/NITLIUNNT da
NILLIUNNINHL AR Tun199n9uKL
iy
1. fmgau 9,755,474.40 9,755,474.40
2. fm@éum%@q 49,559.40 49,559.40
3. ANEUNITHAR
3.1 m3ageudngsy 1,366.05 Tumaudl 1
3.2 AR TN 4,376.17 4,376.17
3.3 14 Connector adluAdETUIY 981.39 981.39
3.4 ldsinauldaslis Connector 1,243.46 1,243.46
3.5 tusuLLe I LT g 1,188.39 1,188.39
3.6 tFauldnzninans 955.35
3.7 thauieuudalunin 1,367.96
3.8 NNIARADLFAI 2,011.12
3.9 peAgaunINBLaningiia 22,788.09
3.10 N19IAWLNNU 3,504.92 3,504.92
4. n3teNLINg
4.1 \30ednsidnansi 5,599.50
4.2 \pFasdAnnadanilsznen 5,899.50
4.3 \pT0evnaNnzin 5,775.00
Funusan NANARARA (L7) 9,817,694.18 9,860,724.65
P UIIN GBI fandnaziiin W) 190.044 190.88
BT UIINFR UL UG (Un) 190.93
Fuvuazanasls (Ln/mion) 0.05
FunNUaranad ldLLLATaN (UM/mue) oo

4 o ) =
LHANLNUAURDTN 1

(FaLapBiunulnLN1I3LAININIELAUNNIENEINIAINANTNT 38)

P39 48 UAMIBUNUNAzARAdlAINBUNLTUROUN 1 14TAUW A SRR Vail
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5.6.2 UHBNIAAGUWYUIUAAUN 2 (FANITLIUNNINITOUANIUNAIRINNNIAINT
14l

v ¥ 1 1
% a o = [l v o = My v 1
HUNITRA muﬂqumimmiumumum SHAUUUNNITUR ﬁﬂﬁ‘xﬂ')uﬂ’]‘ii’liﬂi@@ﬁ"mﬁﬂﬂ AN
1 v
a ] [ o a I o o o o ¥ a VLﬂ
PANAIUTUNTICUIUNITHAR LAENITAANTEUIUNITNITAUAWNIUNAIIINNITAWNNILL T8
a o
azidaan1zANIlA TUNIAKWIN A
STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
WHLNIAAELNUENT 2 (FAnnauAaaIw)
CALCULATED BASED ON MAX.INPUT 8610 UNITS
OPERATION AVG | REV. | STD REQUIRE [AVAIL[PROCESS| IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION [TTL COST [ CaostDriver
YLD. Prod. ] QC [ Prod.] QC | Prod. 600 [KVAHr] Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 10000 | 10000 | 2361
115 |MANUAL SOLDER PRINTING 10000| 10000 410 | 00024 100 1| 00024 [00000| 60000 | 2200 | 12036 | 72036 | o0o0sa7LL
120 |-LOAD CONNECTOR TO PALLET 10000| 10000 . 1504 [ 00007 027 1| 00007 [ 00018 | 16356 16356 | 0018997
-LOCATE FLEX TO PALLET 10000 | 10000 1187 [ 00008 035 1| 00008 [ 006 | 207.25 20725 | 0024070
-LOCATE COVER & LOAD PALLET TO P&P M/C 10000 | 10000 1242 [ 00008 033 1| 00008 [ 00016 | 19807 19807 | 0023004
125 |AUTOMATED COMPONENT PLACEMENT
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 10000| 10000 1545 [ 0000 027 1| 00006 [ 00018 | 15922 15922 | 0018493
135 |AQUEOUS CLEANING
140 |BAKING
-UNLOAD PCC (LOAD TO TRAY) 10000 10000| 1079
145 |PCCASM INSPECTION 10000| 10000 | 1162 | 00009 035 1| 00009 |00016| 21270 | 2100 | 12348 | 3518 | 0038930
150 |FUNCTIONAL TEST 10000 1.0000 72| 00139 569 6 00023 |00007| 341667 | 2100 | 12348 | 354015 | 0411167
155 _|BENDING 10000| 10000f 53400019 077 1|  00019|00006| 46067 | 2100 | 12348 | s8415 | o0o67eas
CUMULATIVE VIELD 1.0000 D/L 13 TTL
LEAD GIRL 0
MH 1
TOTAL HIC 14
Prod.
STD HOUR 00220 | 6458%
YIELD LOST 0.0000 - 0.00%
IDLE TIME 0.0097 | 28.41%
LEAD GIRL / MH / MRB 00024 | 7.15%
TTL_MFG Hour / Unit 0.0341 | 100.00%
H/C 14.0

ANN30AFIREININIATIN LA WA 27

AN91971 49 UAPNNNTAIUATINIAN IR EIFAANTZUIUNIAINSUALNITNAR

1 v 1 v
IHAUNUTUARUN 2 1a5aAY
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NARAT Vail
) Suyuitianng Funuiazinllld
AUNW/NITLIUNNT aa
NILLIUNNINHL AR Tun199n9uKL
iy
1. fmgau 9,755,474.40 9,755,474.40
2. 5a@§um??m 49,559.40 49,559.40
3. ANEUNITHAR
3.1 m3ageudngsy 1,366.05 Tumaudl 1
3.2 AR TN 4,376.17 4,376.17
3.3 14 Connector adluAdETUIY 981.39 981.39
3.4 ldsinauldaslis Connector 1,243.46 1,243.46
3.5 tusuLLe I LT g 1,188.39 1,188.39
3.6 tFauldnzninans 955.35
3.7 thauieuudalunin Tumeni 2
3.8 NNIARADLFAI 2,011.12
3.9 peAgaunINBLaningiia 22,788.09
3.10 N19IAWLNNU 3,504.92 3,504.92
4. n3teNLINg
4.1 \30ednsidnansi 5,599.50
4.2 \pFasdAnnadanilsznen 5,899.50
4.3 \pT0evnaNnzin 5,775.00
Funusan NANARARA (L7) 9,817,694.18 9,859,356.69
P UIIN GBI fandnaziiin W) 190.044 190.85
AUNUIINFRNUTE ioLaSaunui 1 (L19) 190.88
Fuvuazanasls (Ln/mion) 0.03

FunNUaranad ldLLLATaN (UM/mue)

4 o ) =
LHANLNUAURDYN 2

0.05+ 0.03 =0.08

(FaLapBiunulnLN1I3LAININIELAUNNIENEINIAINANTNT 38)

FN3199 50 WAMIBUNUNATAAAT AL BUNUTURAUN 2 W5aAU AUFUNARATLET Vail
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5.6.3 ULHBN1IAREWYUTLAAUN 3 (ARNTzuaunIINIadNedae Uil )

125

LHUNNTAARUWNUNNINAR TuduRautaryutunnisadanssuaunien W ldaF1eya e

=S

¥

v A o = £ o
ALUBNATNANIURATABNEINUN

a dl vy % a o
mumwmmammwimmam DI @mm:mﬂmmimmmﬁhmmmmﬂ K|

STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
Lmemmﬁuvgu%uﬁ 3 (AANN9RN9AINL)

CALCULATED BASED ONMAX.INPU 8610 UNITS

1 v
NUAMTUNILLIUNITHAR TALNITFANTZUIUNNTNNTAAMUNG T N19FANTELNUNITRNS
Aalal TN 1ANgza1nanATIuLe U L UIUN1THAR

1 o [ dl % o % d’/ % dl
VLNNV’WQ’]N@’]Lﬂul@‘ﬂ‘ﬂt[ﬂ‘ﬂﬂ%’]ﬂﬁﬁ@’]\‘] WaNAINRUAIAL Flux N Tunszuaunigiily

annsngsvatanisAaanldlunngei 27

A13799 51 WAANNNIAILI AT IEa18IABNITUIBNNIRINTUANLNILAR

WakNUTURaUR 3 1a5ad

OPERATION AVG REV. STD REQUIRE |AVAIL|JPROCESY IDLE] TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. | UPH STD. TIME | OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION | TTL COST | CostDriver| TTL COST
YLD. Prod. | QC [ Prod.] QC | Prod. 600 [KVAHr[ Baht
110  [RAW MATERIAL INSPECTION
-INSPECTION 10000 | 1.0000| 2361
115 [MANUAL SOLDER PRINTING 1.0000|  1.0000 410 | 0.0024 1.00 1| 00024 [ 0.0000| 600.00 | 2200 | 129.36 729.36 0.084711 729.36
120 [-LOAD CONNECTOR TO PALLET 1.0000| 1.0000 | 1504 | 0.0007 0.27 1 0.0007 | 0.0018 | 16356 16356 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000| 1.0000 [ 1187 | 0.0008 0.35 il 0.0008 | 0.0016 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TOP&PM/C| 1.0000 | 1.0000 [ 1242 | 0.0008 0.33 1 0.0008 | 0.0016 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT FLACEMENT -
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUS CLEANING
140  [BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000| 1.0000| 1079
145 [PCC ASM INSPECTION 10000 | 1.0000| 1162 [ 0.0009 035 1 0.0009 | 0.0016 | 211.70 | 21.00 123.48 335.18 0.038930 335.18
150 [FUNCTIONAL TEST 1.0000 | 1.0000 72| 0.0139 5.69 6 0.0023 | 0.0007 | 341667 | 21.00 123.48 354015 0.411167 3,540.15
155 [BENDING 1.0000| 1.0000 534 | 0.0019 077 L 00019 | 0.0006 | 46067 | 21.00 | 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,757.72
LEAD GIRL 0
MH 1
TOTAL HIC 13
Prod.
[STD HOUR 0.0214 | 67.42%
YIELD LOST 0.0000 [ 0.00%
IDLE TIME 0.0079 | 24.90%
LEAD GIRL /MH /MRB 0.0024 | 7.69%
TTL MFG Hour / Unit 0.0317 | 100.00%
H/C 130




126

NARATLS Valil
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
miﬁlﬁgmmﬁlu Tunnsanaiay
1. 9nqAy 9,755,474.40 9,755,474.40
2. SamAudes 49,559.40 49,559.40
3. 48N1TNAR
3.1 MPIRRRLIMGAL 1,366.05 funeud 1
3.2 1 ARL AU TN 4,376.17 4,376.17
3.3 1d Connector atlusaaudngue 98139 98139
3.4 ld@sneuldaslu Connector 1,243.46 1,243.46
3.5 v uHuLL e IFAR T UL A 1,188.39 1,188.39
3.6 WAulanzniiang Fumeud 3
3.7 hefienudalunnn Fumeni 2
3.8 NIATIAEALFIN1 2,011.12
3.9 ATREALNINBLAAIHA 22,788.09
3.10 NNIWLNNU 3,504.92 3,504.92
4. n3teNLINg
4.1 \raednsfilfnamnaziia 5,599.50
4.2 \F0edAnnadansznenl 5,899.50
4.3 F5aananNAZY 5,775.00
BT U3 fenadnaziin (Un) 9,817,694.18 9,858,401.34
P UIINFRNLNE firAdnasfia (Un) 190.044 190.83
FUNUIINERULE Fargaunuii 2 (L) 190.85
FUNUATARAILS (LN/udae) 0.02

FUUATAARI IARLILIAZAN (L9/Miae)

4 o 2 =
LHANLNUAURDYN 3

0.05+ 0.03 + 0.02 =0.10

(AaLaafiunulntN1931AININIELAUNNIE1NBINIAINANTINT 38)

! 1 1 v i 14
F19797 52 uanssiuuiazanad il N uIuneni 3 wwiadu dAmiunanioed vail
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5.6.4 ULHUN1TaREWUIURaUN 4 (anrainisiinazmia)

nevuaunIsiaztinnIasunileanfununisndanud niunszuaunisiily
m‘zmumasﬂmqLﬁuLwafﬁmzﬁufﬁﬁﬁmqma‘aﬁ'@:ﬁw‘%@ﬁmmzuqum?ﬁ@@ﬂmﬂmzmu
N1INAR LA @T\iﬁuumummmﬁunuiu%umuﬁ 4 AamafiulazAnaninnazindsnnsudnly
NITLAUNT z%Wﬁ*ﬂu‘lﬁﬁwmﬁmﬂ'ﬁﬂumuﬁ%’f’lmwm@mam:gﬂf«ﬁ“mLﬂul,l,ung'uﬂ'@ﬂ
(Cellular Manufacturing and Ownership) L‘f‘immﬂﬂ@:mumiﬁﬁ@m:mum@ﬁLﬂum@
29/ (Bottle Neck) AranunsaiaLl Y ANE N AN NN AR At UFe Wl E Ay

1o ' 1

ANHTUANNAINTUA R IF B UL AN TP UNUFARULNEaAAY LUIN19RaL lE N FIRNANAS

)

¥ 1
a [

NIINARTBINITLIUNIIHABNITINI1UIBAIINF8S Vacuum Nest a1n 3 siawilu 4 69
Cost/Cost Driver azilagulyann 0.084711 uan/muag 1w 0.071047 un/miae gane

a o
@uﬂﬂmmimmm%’iummmﬂ q.

ARALiNIN1TANLINL

TURAUN 1 : ANHIAEN1INNIUILEARENTZUAUNNIAREmNATANITTAAINT Taald MTM-2
(Method Time Measurement — 2) i1 N32UAUNITNITUIARNZTT2RINARNT U Vail a9nN13

= ¥ a a . QI a
AN imm@@gﬂ (@mﬂ@zmﬂmmmmew,wmmuimumﬂmmﬂ A.)

1aUns (Normal Time) 621 TMU = 621 x 0.036 = 22.36 2117

(1% + 4%)

LmeLﬁlﬂ (Allowance)
WAINIRFIFIU (Standard Time) = 22.36/(1-0.15)
=22.36/0.85
<2631 317
Srdennsuansedalig (UPH) = (3600/2631) x 3
= 410 Fasadalus
ile1in MTM-2 Analysis sheet 4731A328 WU TadaRunasinafan &snisuan e
SuauAesuiiazldasiu Vacuum Nest nansiedniiinaanua lifazansnsnandunu

FauLneAadle



128

Product : Vail PCC
Opn.: PrintSolderPaste with MPM 1500

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 217 - 1.UD
2. Move to work area [PA 45 15 @ 2. Move to work area
X
3. Hold 3 raw flexes = 7 GB5 3. Touch vacum switch
4. Hold 3 raw flexes 3 3 PAS 4, Turn on
5. Move to transfer 1st one to RH 4 PAS 12 CG} 4 |5 Move to await for picking
6. Hold 2 raw flexes - 28 GB5 4 |6 Grasp Istraw flex
7. Hold 2 raw flexes - 104 PC1b 4 |7.Locate Istraw flex to printer nest
8. Hold 2 raw flexes b 40 [ PB5b 4 18. Adjusttailarea
Ly
9. Inspection 9 E 3b E 5 19. Inspection
10. Move hand to start buttom PB30 19 PB30 10. Move hand to start buttom
11. Apply pressure A 14 A 11. Apply pressure
12. Printing time = 8.00 sec, PT 222 PT 12. Printing time = 8.00 sec.
13. Move to vacum gwitch GBb 7 GBb 13, Move to vacum switch
14. Turn off PAD 3 PAD 14. Turn off
15. Pick up the 1st printed flex GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD 14 GB30 17. Pick up the 3rd printed flex
18.UD 11 PA30 18, Agide
Total TMU for O perating 286
Stencil & Printer Nest Cleanning
19.UD 18 GB45 19. Pick up TX 1000
20.UD 15 PB15 20. Dip TX100 to [PA
21.UD 30 PAD 4 |21, Dip IPA
22.UD 30 PB50 22. Move to stencil
23.UD 36 PA1H 6 |23, Clean stencil
24.UD 30 PB45 24.Dip IPA for printer nest cleaning
256.UD 10 PAb 4 [25.Dip TX 1000 to IPA
26.UD 19 PB45 26. Move to Printer Nest
27.UD 36 PA1H 6 |27 Clean Nest
28.UD 19 PB46 28, Agide TX 1000
Tolal for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU ) 667
Normal Time (Second ) 24.02
Personal Allowance (Percentage ) 15% |* Standing
Standard Time (Second ) 2826
UPH 510 [+ 4up persfenci—
DGR 9,218

AN9199 53 LAAINITIATIZINITNIUAEINATIA MTM-2
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?:/ dl o o d‘ ! 1 ¥ VI o 1 E7N0 ! 1
AUAAUN 2 : mmmwmmmwmmmunuimiﬂmmmmﬂﬂmwmwmﬂmzmu

n19

1aUns (Normal Time) 667 TMU = 621 x 0.036 = 22.36 211

AL (Allowance) = (1% + 4%)

24.02/(1-0.15)

AININTIFIU (Standard Time)
24.02/ 0.85

= 28.26 U7

(3600/28.26) x 4

NNARaNITHARFadalNg (UPH)

= 510 Apadalug
?;/ dl o o dl 14 N o o
dusau 3 : tdormad lfannnistnssiinn luluasneanisauan
iasanaensuan lulssunat NIl uNN THAALLLNGNE 8NN AINITHAR

a = PP o 1 A ~ £ o o = o vy
m@qmﬂm?mmum@mm@gmmmﬂﬁﬂmmmwmnmﬁm sﬁ\?ﬂﬁ@ﬂﬂﬂ?N@ﬁ]@ﬁ@@%VIﬁiﬂ

AR 410 x 21 = 8,610 = dalua

NINITIANUI IR UILNI NI LN ABINNT IA eI AL A NTa TR ldan MTM-2

1/ Unit Per Hour

a7 I TN ARAauLag (Hour Per Unit)

1/ 510

0.0019607 G2luamaniag

AMININAR 8,610 Mingl fia 41 Faald 1A = anRldlun1INARFAaMLNY X /1117
v a
AEADIHAR

=0.0019607 X 8,610 = 16.881627 421u4

ANUIIANIANUIUNINIL = FaTuaRfaald /A2 luan13nI9uFany

= 16.881627 / (7x3) = 0.804 AL (Wiin9u 1 Auldnanlunng

XN MU 7 Falu)
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ANRINITNIIUTIETUINAL 200 LN INTIZABI[EANLIINAL 200 x 0.804 x 3 = 482.35

un

:I/ Adl o 1 Yo dl a 49{ [
Tupaui 4 : A ldaaniinauungautu

A ld[ANaNAATUAINNITANTERNIZUARNNTAANI1ATN 2 daulr)Ae AL IRLAZATWAT

J1U

ANlFaeNIAAT = 486.35LU + 129.36 U = 611.71 LN

TURAUN 5: A1UIUNIUAN TAN A AT WA AUIEINTZUIUNT

1 F7 d‘ = d%/
AN RN A

URNBAUU

=611.71/8,610

= 0.071047 U /Audae

STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)
UHLNSARRIILA 4 (aanaINIstanszia)

! Y 1 dl a 49{ o dl [ [
q8N32UaUNIT = AN ldaneMiinTL / A Ia

CALCULATED BASED ON MAX.INPU 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL|PROCESY IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION | TTL COST | CostDriver
YLD. Prod. | QC | Prod.| QC | Prod. 600 |KVAHr[ Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0004 | 482.35 22.00 129.36 61171 0.071047
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0016 | 163.56 163.56 0.018997
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 033 1 0.0008 | 0.0015 | 198.07 198.07 0.023004
125 |AUTOMATED COMPONENT PLACEMENT
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUS CLEANING
140 [BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000| 1.0000| 1079
145 |PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0015 | 211.70 21.00 123.48 335.18 0.038930
150 |FUNCTIONAL TEST 1.0000 1.0000 72 0.0139 5.69 6 0.0023 | 0.0000 | 3,416.67 21.00 123.48 3540.15 0.411167
155 |BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 | 0.0004 | 460.67 21.00 123.48 584.15 0.067846
CUMULATIVE YIELD. 1.0000 D/L 12 TTL
LEAD GIRL 0
MH 1
TOTAL HIC 13
Prod.
STD HOUR 0.0209 | 69.19%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0069 | 22.79%
LEAD GIRL /MH /MRB 0.0024 8.08%
TTL _MFG Hour / Unit 0.0302 | 100.00%
H/C 13.0

annsngsvatanisAaunldlunnei 27
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v 14 1
FUUAzana LS (Ln/muae)

NARATLS Valil
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
m@ﬁ'ﬁgmmﬁlu Tunnsanaiay
1. 9nqAy 9,755,474.40 9,755,474.40
2. SamAudes 49,559.40 49,559.40
3. 48N1TNAR
3.1 MPIRRRLIMGAL 1,366.05 funeud 1
3.2 1 ARL AU TN 4,376.17 Tumend 4
3,670.29
3.3 18 Connector A4S AN 981.39 981.39
3.4 ldn9nulaaslu Connector 1,243.46 1,243.46
3.5 YhusuLue s U U 14 1,188.39 1,188.39
3.6 WU ldneniIans Fumeud 3
3.7 deufeuudalunin Fumeud 2
3.8 NNIARADLFAIN 2,011.12
3.9 IRAAUNNBLAALNTHA 22,788.09
3.10 NN9IWLNU 3,504.92 3,504.92
4. N9tRNLINg
4.1 \30ednsidinanziin 5,599.50
4.2 Fradnanadatlsznan 5,899.50
4.3 piseavaaNnzi 5,775.00
ﬁunumu ﬁmmﬁ%lﬁm (u) 9,817,694.18 9,857,695.46
AU UIINFa ML fpandnasidia (L) 190.044 190.82
RN UIINFRNIE ol aunui 3 (U ) 190.83
0.01

% v 1
munu%@mmlmmmmu (UN/ndagl)

4 o b =
LHANILLNUAURRUN 4

0.05+ 0.03 + 0.02 + 0.01

=0.11

(FaLapBunulnLN1I3LAININIZLAUNNIENEINIAINANTNT 38)

;31991 55 WAAIBUNUNATAAAQAINBUNUTURUN 4 16FAAU AuFLNARTATLET Vail
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dl % o o o a o 1 dld
LLNHVI@&I@HW]?@@munuﬂ’]ﬂﬁ‘].lﬂ’]iW‘Ll NANNTINNITNL Lﬂumzmuma?wwa

dl QI a a A
wuananazlglunnanuilse@nsninaanisaninan

NN9IWLIAY Auazdananilsf Cost/Cost Driver Wasiuann 0.067846 Ln/vuael 1l 0.063265

Mg ganeaziBaAnNIsAIlE luNIAKLAN A,

STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
LLWmmmﬁuvszuﬁ 5 (@ALIAMNINAL)

CALCULATED BASED ONMAX.INPU™ 8610 UNITS
OPERATION AVG REV. STD REQUIRE [AVAIL]| PROCESY IDLE| TTL ENERGY Cost,
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION [ TTL COST | CostDriver| TTL COST
YLD. QC | Prod. [ QC | Prod. 600 [KVA-Hr| Baht
110  |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 510 0.80 iy 0.0020 | 0.0004 | 482.35 22.00 129.36 611.71 0.071047 611.71
120  |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 0.27 1, 0.0007 | 0.0016 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000, 1187 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TOP&P M/C| 1.0000 1.0000 1242 0.33 1 0.0008 | 0.0015 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUSCLEANING
140 |BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000. 1.0000 1079
145 |PCCASM INSPECTION 1.0000 1.0000 1162 0.35 b 0.0009 | 0.0015 | 211.70 21.00 12348 33518 0.038930 335.18
150 |FUNCTIONAL TEST 1.0000 1.0000 72 5.69 6 0.0023 | 0.0000 | 3,416.67 21.00 12348 3540.15 0.411167 3,540.15
155 |BENDING 1.0000 1.0000 584 0.70 1 0.0017 | 0.0006 | 421.23 21.00 12348 54471 0.063265 544.71
CUMULATIVE YIELD 1.0000 DL 12 TTL 5,600.63
LEAD GIRL 0
MH 1
TOTAL H/IC 13
Prod.
[STD HOUR 0.0207 | 68.66%
YIELD LOST 0.0000 [ 0.00%
IDLE TIME 0.0070 | 23.32%
LEADGIRL /MH/MRB 0.0024 8.08%
TTL MFG Hour / Unit 0.0302 | 100.00%
H/C 13.0

auN30RFetNINIAT L lURNT9N 27
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NARATLS Valil
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
miﬁ'ﬁgmmﬁlu Tunnsanaiay
1. IQAL 9,755,474.40 9,755,474.40
2. fmqa’?uma”m 49,559.40 49,559.40
3. 418N1TNAR
3.1 MPIRRRLIMGAL 1,366.05 Tunewd 1
3.2 1 ARL AU TN 4,376.17 Tumend 4
(3,670.29)
3.3 18 Connector A4S AN 981.39 981.39
3.4 ldsn9nulaaslu Connector 1,243.46 1,243.46
3.5 YhusuLue s U U 14 1,188.39 1,188.39
3.6 WU ldneniIans Fumeud 3
3.7 deufeuudalunin Fumeud 2
3.8 NNIARADLFAIN 2,011.12
3.9 IRAAUNNBLAALNTHA 22,788.09
3.10 NN9IWLNU 3,504.92 Sumeni 5
(3,268.27)
4. n9teNLinga
4.1 5e9dnsild N anziia 5,599.50
4.2 \F0ednanaganlsznenl 5,899.50
4.3 FraananNALn 5,775.00
BTN fenadiazin (L) 9,817,694.18 9,851,683.81
RN UIINF AT Aradnasiin (L) 190.044 190.70
r?’iunmqmi@mifm Slaiaiauaud 4 (L) 190.82
0.12

FunNUazanadls (Ln/miae)

FuvuaranaslFuLLaTaN (Un/mae)

A o < =
LHANILNUAURNRLUN 5

0.05+ 0.03 + 0.02 + 0.01 + 0.12 =0.23

(r?Tmmﬁuv;uTmmﬁLﬂmzﬁm:mumsﬁw%qmmﬂﬁm‘fmﬁ 37)

B399 57 WAMIBUNUNAzaAAdlAINBLNUTURUN 5 WTAAW AuFUNARTATLET Vail
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5.6.6 WHUNIAAGWYUIUAAUN 6 (FANTZLAUNIINIINAABLNNBLAA NITA)

nIzuaUNIINIIMAgaLNNINuaesd A Instiailunansun i ldaiayaan s

AUNTZUIUNITUAR whuNas lMAaRANILLNLNININAGE LN LA ATNINARan lUaNn
IQI dl ¥ o R =K dg/d o v 1 dl o o
N92UIUNNT wiAeNazAaaAtena lulaunIsiABNI98eNFUAINgNANNBUNAZNINNIEAR

ﬂﬁ‘tU’JUT’]W‘Eﬁ'ﬂ'ﬂﬂ@’]ﬂﬂﬁ‘ﬁ_l’)lm’]'i @i’m@:@mmm"mqmimumﬂmmﬂ q.

STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
qummmm”wqwﬂ”uﬁ 6 (ARNTNARRLNINELAATNILA)
CALCULATED BASED ON MAX.INPUT 8610 UNITS

OPERATION AVG REV. STD REQUIRE |AVAIL|[PROCESS| IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD | CUM. UPH STD. TIME OPERATOR | OPR. TIME |TIME|COST| CONSUMPTION | TTL COST | Cost Driver
YLD. Prod. QC [ Prod.| QC | Prod. 600 [KVAHr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0000 | 482.35 22.00 129.36 611.71 0.071047
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0013 | 163.56 163.56 0.018997
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 0.0008 0.35 1 0.0008 | 0.0011 | 207.25 207.25 0.024070
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 0.33 ‘N 0.0008 | 0.0012 | 198.07 198.07 0.023004
125 [AUTOMATED COMPONENT PLACEMENT
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUS CLEANING
140 BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0011 | 211.70 21.00 123.48 335.18 0.038930
150 FUNCTIONAL TEST 1.0000 1.0000 72
155 BENDING 1.0000 1.0000 584 | 0.0017 0.70 1 0.0017 | 0.0002 | 421.23 21.00 123.48 544.71 0.063265
CUMULATIVE YIELD 1.0000 D/L 6 TTL
LEAD GIRL. 0
MH 0
TOTAL H/C 6
Prod.
STD HOUR 0.0068 | 58.02%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0049 | 41.68%
LEAD GIRL /MH /MRB 0.0000 0.00%
TTL MFG Hour / Unit 0.0118 | 100.00%
H/C 5.0

ANMNINRFL1NNIIATIMLE TR0 27
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NARATLS Valil
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
m@ﬁ'ﬁgmmﬁlu Tunnsanaiay
1. 9nqAy 9,755,474.40 9,755,474.40
2. 5am éuLﬂéﬂa 49,559.40 49,559.40
3. ANUNNTNAR
3.1 MPIRRRLIMGAL 1,366.05 funeud 1
3.2 1 ARL AU TN 4,376.17 Tumend 4
(3,670.29)
3.3 18 Connector A4S AN 981.39 981.39
3.4 ldsn9nulaaslu Connector 1,243.46 1,243.46
3.5 YhusuLue s U U 14 1,188.39 1,188.39
3.6 WU ldneniIans Fumeud 3
3.7 deufeuudalunin Fumeud 2
3.8 NNIARADLFAIN 2,011.12
3.9 IRAAUNNBLAALNTHA Fumeud 6
3.10 NNIWLNNU 3,504.92 Funeudi 5
(3,268.27)
4. n9teNLinga
4.1 \5aadnsildnans=iia 5,599.50
4.2 \F0ednanaganlsznenl 5,899.50
4.3 FraananNALn 5,775.00
BTN fenadiazin (L) 9,817,694.18 9,828,895.72
RN UIINF AT Aradnasiin (L) 190.044 190.26
f?”mnmqmi@mifm Slaiaiauaui 5 (1) 190.70
FunNUazanadls (Ln/miae) 0.44

FuvuaranaslFuLLaTaN (Un/mae)

A o < =
LHANIUNUAUADLN 6

0.05+0.03+0.02+0.01+0.12+0.44 =0.67

(r?Tmmﬁuv;uTmmﬁLﬂmzﬁm:mumsﬁw%qmmﬂﬁm‘fmﬁ 38)
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Funuisl | Fununieufiaz Funuiiann
annznszun | Guvansan | Sunuiasildld | dunuiiann | drezanld
Flanyf | nnafiflyas UYL Tungnauey | diazaald | wuuazas
L‘WIN (UML) (Ln/mudagl) (Ln/muag) | (uan/midag)
(LN/ag)
1 190.04 190.93 190.88 0.05 0.05
2 190.85 0.03 0.08
3 190.83 0.02 0.10
4
5
6
7 190.82 0.01 0.11
8
9
10
11 190.70 0.12 0.23
12 190.26 0.44 0.67

LHUNTARABUYUENBINNIAINAN919N 45

FI19797 60 WAPNATLUHUNIIAAGLYLUDIHNARS T Vail

\HBUEUNNIANTLANTAAR Y ULAT FUUN1sazaAnRIIAS 190.26 Lansawineie

Aniili (190.93-190.26) / 190.93 = 0.35% AMNBUNUNAUNAZANTUNT AINUHUNTAAGT

v ¥ !
Nuilaginliaunisnishnsuyuiiasuhilae

ANNTIAUNUIAENITUAIEUNIZUIUNNT  VBNHARAN  Vail =

0.071047X, +

0.018997 X, + 0.024070X, + 0.023004 X, + 0.03893 X,+ 0.067846 X,, + 300 Y,+ 199.5

Z.+300Y,+499.5Z, + 300 Y, + 375Z,+ 188.4 N, + 0.959338 N,
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1.3 N9l5uily _
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a
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q
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a

5.6.7 WHBN1IAREWYUIURAUN 1 (FAN1InaaaLdngaL)

q

LHUNTaREWUNNINER luduaauilazsaiuinisadnnszuaunen W ldadeyasn

] %

WiNAuunszuaunIINGs  tnanisdianszuauniInisamaseudngaueantd unnsazs

o g I/L o % 1 A o o a o o dgj Yo Vo ] o
nszulKNIsieantlasmassauiany LLNUﬂZ\iﬁ‘ﬁ‘M’]')ﬁlq AL IUN’]?N@ﬂﬂ’]ﬁ‘yuﬁlﬁﬂUla@ AIANG] Ft)
a o o a A ¥ “/1 £ o 1 o 1 1 L7 1 dl
AUNINITATINABLIADAL 117D D1 PN 1IN UFNRENNNINIATIAGA LA [TANEIFN iRl
v B
a K Yo 1 o % o J 2 dVLﬂ o = o VL HJGL
bAIALHA ARANALFABDITUNITEABNU ATIERZLALANITATUITULA LLNTARUIN Q.
STANDARD MANUFACTURING HOUR PER UNIT
For U3 PCCA (AUTOMATED PLACEMENT)
WHUMNTAARLNLINT 1 (FAnIRIaRTAgRLY)
CALCULATED BASED ONMAX.IN 9240 UNITS
OPERATION AVG [ REV. | STD REQUIRE |AVAIL[ROCE] IDLE| TTL ENERGY TTL Cost,
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR | OPR. [ TIME| TIME| COST | CONSUMPTION | COST |CostDriver|TTL COST
YLD. Prod.| QC | Prod.| QC | Prod. 600 [KVAHT[ Baht
110  [RAW MATERIAL INSPECTION
-INSPECTION 10000 10000 2361
115 [MANUAL SOLDER PRINTING 1.0000| 1.0000 440 0.0023 100 1 00023 0.0000 | 600.00 2200 | 12036 | 729.36 0078935 729.36
120 [-LOAD CONNECTOR TO PALLET 10000 | 10000 1504 | 0.0007 029 1 0.0007 | 0.0016 | 17553 17553 0.018997 175,53
-LOCATE FLEX TO PALLET 10000 | 1.0000| 1187 0.0008 037 1| 0.0008 | 0.0014 | 22241 22241 0024070 22241
-LOCATE COVER & LOAD PALLET TOP&PM/C | 1.0000| 1.0000 [ 1242 | 0.0008 035 1 0.0008 | 0.0015 | 21256 21256 0023004 212.56
125 [AUTOMATED COMPONENT PLACEMENT -
130  [SOLDERREFLOW -
-LOAD PCC TO CLEANING BASKET 10000| 10000 [ 1854 0.0005 024 1 00005 | 0.0017 | 142.39 142.39 0015411 142.39
135 [AQUEOUSCLEANING -
140  [BAKING -
-UNLOAD PCC (LOAD TO TRAY) 10000 | 1.0000 [ 1084 | 0.0009 0.41 1| 00009 | 0.0014 | 24354 24354 0.026357 24354
145  [PCC ASM INSPECTION 10000 | 10000 | - 1332 | 0.0008 033 1| 00008 | 0.0015| 19820 | 2100 | 12348 32168 0.034814 321.68
150 _|FUNCTIONAL TEST 10000 [ 1.0000 92| 00109 478 5] 00022) 00005 | 286957 | 2100 | 12348 | 290305 0323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,040.52
LEAD GIRL 0
MH 1
TOTAL HIC 13
Prod.
STD HOUR 0.0177 | 59.89%
YIELD LOST 0.0000 [  0.00%
IDLE TIME 0.0096 | 32.56%
LEAD GIRL /MH/MRB 00023 | 7.70%
TTL MFG Hour / Unit 0.0295 | 100.00%
H/C 13.0

anunsngsvatianasAuanldlunigei 27
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FUYYNIELIUNT

NARAUT U8

v Ao
AUNUNNIRNIZNTTUIU

guvunazin 1y 1d

4 o b =
LHANLLNWAUARUN 1

maﬁﬁgmmﬁu Tunnsanaumu
1. dngpiu 8,227,296.00 8,227,296.00
2. Sanuilang 46,225.21 46,225.21
3. A1ENTTNAR
3.1 MPIRRRLIMGAL 1,411.78 Tupeud 1
3.2 1 AREAAILUFIT L 4,376.16 4,376.16
3.3 1 Connector aglufAufaTuiy 1,053.19 1,053.19
3.4 1dsn9nulaaslu Connector 1,334.44 1,334.44
3.5 T UHULLAFA A T U 1A 1,275.34 1,275.34
3.6 WAulanzniians 854.39
3.7 deuieuudalunie 1,461.23
3.8 NIFTIAEALFIU 1,930.09
3.9 AgadauNINaLanlniia 17,958.29
4. N9tRNLINg
4.1 \p3eednsi dnams=ia 5,599.50
4.2 \Fraadnnnadatisznen 5,899.50
4.3 pisaaaannzia 5,775.00
ﬁunumm ﬁmmﬁ%lﬁm (L) 8,281,637.68 8,319,703.90
U UIINAaNGE fpadnaziia (L) 149.40 150.07
LY UIINEBNUIE ARUENLLLT 1 (L) 150.12
punuazanasle (uammiag) 0.05
FunNUaranadldLLLATEN (UM/mue) 0.0

(FaLapBunuInLN1I3LAININIZLAUNNIENEINIAINANT T 38)

P37 63 WAAIBUNUNATAAAS AN BLNWTUROUN 1 14598 AnFLARADIT US
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5.6.8 WHUN1TARAGUWUTUABUA 2 (FANTTLAUNNINIIALANIUNAIAINNITANGIN)

LHUNTAREWNUNNINER luduaauilazsatiuinisadnnszuaunen W ldadeyasn
WNAUTLNIzUAUNIINGR TAENNIAANITLBNIINIB LA UUAIAINNIAIS U fone

a o
ﬂzLﬂﬂﬂﬂW?ﬂunm1muﬂqﬁNuﬂﬂ q.

STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
Lmumaamm”uv!u%uﬁ 2 (FAN13BUANY)
CALCULATED BASED ON MAX.IN 9240 UNITS

OPERATION AVG REV STD REQUIRE [AVAIL| ROCEJ IDLE| TTL ENERGY TTL Cost,
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. [ TIME| TIME| COST | CONSUMPTION COST |CostDriver(TTL COST
YLD. Prod.] QC | Prod.| QC | Prod. 600 |KVA Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 1 0.0023 | 0.0000 [ 600.00 22.00 129.36 729.36 0.078935 729.36
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 11 0.0007 | 0.0016 | 175.53 17553 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1] 0.0008 | 0.0014 | 222.41 22241 0.024070 222.41
-LOCATE COVER & LOAD PALLET TOP&PM/C | 1.0000 1.0000 1242 | 0.0008 0.35 1] 0.0008 | 0.0015 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 |SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854 | 0.0005 0.24 10,0005 | 0.0017 | 14239 142.39 0.015411 142.39
135 |AQUEOUS CLEANING -
140  |BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1] 0.0008 | 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 478 5] 0.0022 | 0.0005 | 2869.57 21.00 12348 2993.056 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 11 TTL 4,796.98
LEAD GIRL
MH 1
TOTAL H/IC 12
Prod.
STD HOUR 0.0167 | 61.34%
YIELD LOST 0.0000|  0.00%
IDLE TIME 0.0083 | 30.24%
LEAD GIRL /MH /MRB 0.0023| 8.33%
TTL MFG Hour / Unit 0.0273 | 100.00%
H/C 130

ansngAetinanIsAIuI e uasan 27

AN9999 64 LARINITANUINIMNAY T[N EIAAN I UIUNTENSUAILNITNAR

1 v 1 v
IHAUMUTUAAUN 2 1a5aAY
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NARTUT US
FumnszLaunis Fuyuidianiznszuay | funufiasdiluld
ma‘ﬁﬁuﬂaﬁmﬁ'u Tun199190KY
1. SnAL 8,227,296.00 8,227,296.00
2. fmqéumam 46,225.21 46,225.21
3. ANUNITHAR

3.1 AIIRRALIMY AL 1,411.78 T 1
3.2 ﬂ’]mmﬁqmuuﬁqéﬁmm 4,376.16 4,376.16
3.3 14 Connector aslufndudatNY 1,053.19 1,053.19
3.4 ldfneuldaslu Connector 1,334.44 1,334.44
3.5 YhusuLu e AT U 1A 1,275.34 1,275.34
3.6 WA lARZNT1ANS 854.39

3.7 deufieuudalunna Tumend 2
3.8 NNIAIIRADLFINL 1,930.09
3.9 AIIRAAUNNBLAALNTHA 17,958.29

4. n3taNLiNga

4.1 reednsilithanzii 5,599.50
4.2 \F0edAnnadasilsznen 5,899.50
4.3 F5aananNAZY 5,775.00
TV fpnainazifn (1) 8,281,637.68 8,318,242.67
PN UIINAANUIE Airadnaziia (Un) 149.40 150.04
ﬁunmqmiwmﬂ ARUEULNLR 2 (1) 150.07
FUNUAzanadls (Lan/miag) 0.03

Fuuazranas luLLaTaN (Un/midae)

A o < =
LHANILNUAURDYN 2

0.05+0.03=0.08

(ﬁqmmﬁ”mnﬂmmﬁLﬂmzﬁmzmumsﬁw%qmmnﬁmwﬁ 38)

= v = 3 o = G 2 o o a o ¢
F1399 65 LL@@\TWHVJHW@Z@@@\?i@LN@LLNu‘ﬂu[ﬁl‘ﬂuVI 2 @72 ANUTUNARNTUN US
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% a zj/ -aqu 1 ¥ dl o dl My v 1
LLmummmmunummmlmumﬂuu%wLuumma‘mmm‘zmummiﬂmmwaﬂam

INNAIUFUNTLUIUNTNAR TA8N12HANTELIUNNTNNTAN9ANWhe lURe T nnsfanszLng

v Qg/ v dl o dgl v o v o = :// AJ
ﬂ’]ﬁ‘@?ﬂ‘ﬂ\‘liﬂiﬂ Lumf-mnmmuu%mqgﬂmiﬂmqm ANNNALANABNATINIS IUNTELIUNTS

Nam HAS adliianuaflulanazfaeninisand uanainiuanAy Flux Aldlngzuaunig

durtianaunsnazanalgsasul DI ganaaziaganisaiunlilunianuen a.

STANDARD MANUFACTURING HOUR PER UNIT

For U8 PCCA (AUTOMATED PLACEMENT)
UHHN3ARSULTWT 8 (FANN3AN95a9I1)
CALCULATED BASED ON MAX.INPUT 9240 UNITS

annsngsvatanisAanldlunnei 27

AN9197 66 LAANANTATUANINNAT T ANEIABNIZLIUANIENNSUALNITNAR

1 v 1 v
LHAUKLIUAAUN 3 1A5aAY

OPERATION AVG REV. STD REQUIRE [AVAIL| PROCESS| IDLE| TTL ENERGY TTL Cost,
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR | OPR.| TIME |[TIME| COST | CONSUMPTION CoSsT Cost Driver
YLD. Prod.| QC | Prod.| QC | Prod. 600 [KVAHr[ Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 s 0.0023 | 0.0000 | 600.00 22.00 129.36 729.36 0.078935
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1 0.0007 | 0.0016 | 175.53 175.53 0.018997
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1 0.0008 [ 0.0014 | 222.41 22241 0.024070
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 0.35 1 0.0008 | 0.0015 | 212.56 21256 0.023004
125 |AUTOMATED COMPONENT PLACEM ENT
130 |SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135 |AQUEOUS CLEANING
140 |BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1 0.0008 | 0.0015 | 198.20 21.00 12348 321.68 0.034814
150 |FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 4.78 5 0.0022 | 0.0005 | 2869.57 21.00 12348 2993.05 0.323923
CUMULATIVE YIELD 1.0000 D/L 10 TTL
LEAD GIRL 0
MH 1
TOTAL HI/C 11
Prod.
STD HOUR 0.0162 | 64.82%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0065 | 26.09%
LEAD GIRL /MH /MRB 0.0023 9.09%
TTL MFG Hour /Unit 0.0250 {100.00%
H/C 110
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NaRALT U8
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
m@ﬁ'ﬁgmmﬁlu Tunnsanaiay
1. IngAL 8,227,296.00 8,227,296.00
2. SamAudes 46,225.21 46,225.21
3. @NENINAR
3.1 MPIRRRLIMGAL 1,411.78 Tupeud 1
3.2 1 ARL AU TN 4,376.16 4,376.16
3.3 1 Connector aslufaduEnTuIY 1,053.19 1,053.19
3.4 1dFn9nulaaslu Connector 1,334.44 1,334.44
3.5 v uHuLL e IFAR T UL A 1,275.34 1,275.34
3.6 WAulanzniiang Tumend 3
3.7 hefienudalunnn Fumend 2
3.8 NIATIAEALFIN1 1,930.09
3.9 ATREALNINBLAAIHA 17,958.29
4. N3taNLNg
4.1 radnsildnanszia
5,599.50
4.2 \F0edAnnadansznen 5,899.50
4.3 F5aananNAZY 5,775.00
BT U3 fenadnaziin (Un) 8,281,637.68 8,317,389.28
PN UIINFRNUNE firAdnasiis (L) 149.40 150.03
FUNUIINGRNLLE reuENWNLT 2 (L) 150.04
FUNUATARAILS (LN/uiae) 0.01

FUUATAARI IARLILIAZAN (L/Mrae)

A o 9 =
LHANILNUAUADYN 3

0.05+0.03 +0.01 =0.09

(AaLaafiunulneN1931AININIELAUNNIE1NEINIAINANTINT 38)

dl o v a2 L8 a o o ?/ dl
FANTINN 67 mema‘mmmmunﬂmmmLmﬁwm‘zmumm@mmeﬂ U8 (1umavn 3)
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nazuaunIsNaztinn ke ansuunsnaanuddunszuaunismiy

1 v i v
NITUAUNIYAAIRNINI Nz IUAL A0 DAL ARYEATIAAN Iz LUAUNNTHEANAINNITLIU

nananld Aeiuuaunsansuuludunaui 4 Aenisindss@nsninuazindanisuas lu

nszuaunisil A1 lulsanudoadnaluuiddstananisuanazgnasdunuungudas

(Cellular Manufacturing and Ownership) i89a1nfiannsuiAenszuaunisniiuaezan

(Bottle Neck) N1sRAN170L AN 2@N A MAssuaUnIsnsUN AR aeuuAaaulsfay

ANNTORANANAINIHARTBdLTA e UAzAe WU Wanaulunsdentingeanaluwg

ANNAD LININNAL 1 lUnANAIAINTHARUAINTZUILNNTHABNITANAIUIUIN U IUANS

UnanziaufazAFe as duazasuanils Cost/Cost Driver Lag1an 0.078935 Ln/iiingl

ifu 0.070022 U /mae AIBaz@aAnsAIRlE lUAIAKWAN A,

STANDARD MANUFACTURING HOUR PER UNIT

For UBPCCA (AUTOMATED PLACEMENT)
UHLN 28R AUNUIUT 4 (aaainistamseia)

CALCULATED BASED ONMAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILIROCEY IDLE| TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. | UPH STD. TIME | OPERATOR | OPR. | TIME| TIME| COST | CONSUMPTION CosT CostDriver| TTL €O ST
YLD. Prod. | QC [ Prod.| QC | Prod. 600 [KVAHr] Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 | 1.0000 510 | 0.0020 0.86 1] 0.0020 | 0.0002 | 517.65 [ 2200 | 129.36 647.01 0.070022 647.01
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1 0.0007 | 0.0015 | 175.53 17553 0.018997 17553
-LOCATE FLEX TO PALLET 1.0000 | 1.0000 1187 | 0.0008 0.37 1 [ 0.0008 | 0.0013 | 222.41 22241 0.024070 22241
-LOCATE COVER & LOAD PALLETTOP&PM/C | 1.0000| 1.0000 [ 1242 | 0.0008 035 1| 0.0008 | 0.0014 | 212.56 21256 0.023004 21256
125 [AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135  |AQUEOUS CLEANING
140 [BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000| 1.0000| 1084
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1 0.0008 | 0.0014 | 198.20 21.00 12348 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 | 10000 92 | 0.0109 478 5| 0.0022 | 0.0000 |###si) 2100 | 12348 | 299305 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 10 TTL 4,572.23
LEAD GIRL 0
MH 1
TOTAL HIC 11
Prod.
STD HOUR 0.0159 | 66.22%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0058 | 24.36%
LEAD GIRL /MH /MRB 0.0023 | 9.47%
TTL MFG Hour / Unit 0.0240 | 100.00%
H/C 110

annsngsvatanisAanldlunneh 27

AN9199 68 LAAINITATUININNAN FRNEIABNTZLIUNITENMFUALNITNAR

1 v 1 v
IHAUMUTUAAUN 4 145aRY
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NaRALT U8
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
m@ﬁ'ﬁsﬂmmﬁ'u Tunnsanaiay
1. ImgAL 8,227,296.00 8,227,296.00
2. SamAuides 46,225.21 46,225.21
3. 418N1TNAR
3.1 MPIRRRLIMGAL 1,411.78 Tupeud 1
3.2 1 ARL AU TN 4,376.16 Funeud 4
(3,882.20)
3.3 18 Connector A4S AN 1,053.19 1,053.19
3.4 ldn9nulaaslu Connector 1,334.44 1,334.44
3.5 YhusuLue s U U 14 1,275.34 1,275.34
3.6 WU ldneniIans Fumend 3
3.7 deufeuudalunin Tumend 2
3.8 NNIARADLFAIN 1,930.09
3.9 IRAAUNNBLAALNTHA 17,958.29
4. n9teNLinga
4.1 rasdnsildnanszi 5,599.50
4.2 \F0edAnnadansznen 5,899.50
4.3 F5aananNAZY 5,775.00
B3N flenadiazin (L) 8,281,637.68 8,316,897.32
PN UIINFRNUNE firAdnasiis (L) 149.40 150.02
FUNUIINGRNLLE rouENWNLT 3 (L) 150.03
FUNUATARAILS (LN/uiae) 0.01

FUUATAARI IARLILIAZAN (L/Mrae)

A o 9 =
LHANILNUAURDYN 4

0.05+0.03+0.01+0.01=0.10

(AaLaafiunulneN1931AININIELAUNNIE1NEINIAINANTINT 38)

1 v 1
A13799 69 waRIN1TAUIMAW UIAENNFIAIZINTE LN TNAR U US ([Tunauil 4)
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5.6.11 WHUNTAARUNUIUABUT 5 (FANTTLAUNNINIMAGELNNEIaATNITA)

n3vLnUNNINIIMAdaLNIeresdiaaTnstialufansunliliaieyasivai

!
=

' '
=

LHRINA

ﬂ‘3‘5‘]JfJuﬂ’1ﬁ‘ﬁ‘ﬂ‘ﬂﬂ"]’mﬂ§‘$‘]JfJuﬂ’1ﬁ‘ @mmuﬁﬂmmiﬁmqmiéﬂumﬂmmﬂ q.

STANDARD MANUFACTURING HOUR PER UNIT

For U8 PCCA (AUTOMATED PLACEMENT)
wHHNNIARAWYIIWT 5 (Fanisnaseun1Bianinaiia)

CALCULATED BASED ONMAX.IN 9240 UNITS

AaLldAasANILUNUNNTNNITMARaLNNBLaAINIRAaanllann

Y o = =& X o » . a o o
:ﬁb‘]'ﬂ\iﬂqu\ﬁﬂﬂiuuﬂ\luﬂqﬁ'uﬂﬂﬂqﬁ‘ﬁl'ﬂﬂﬁ‘u@qﬂ@uﬂﬂf]ﬂ'ﬂTW]’waf]ﬂqﬁ'ﬁlm

OPERATION AVG [ REV. [ STD REQUIRE [AVAIL[ROCEJ IDLE| TTL ENERGY TTL Cost,
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR | OPR.| TIME| TIME [ COST | CONSUMPTION COST | CostDriver [ TTL COST
YLD. Prod.| QC | Prod. | QC | Prod. 600 [KVA-Hr| Baht
110  [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115  [MANUAL SOLDER PRINTING 1.0000 |  1.0000 510 | 0.0020 0.86 10,0020 [ 0.0000 517.65 | 2200 | 129.36 647.01 0.070022 647.01
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1| 0.0007 | 0.0013 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1] 0.0008 | 0.0011 | 222.41 22241 0.024070 22241
-LOCATE COVER & LOAD PALLET TOP&PM/C| 1.0000| 1.0000| 1242 | 0.0008 035 1| 0.0008 | 0.0012 [ 212556 21256 0.023004 212.56
125 [AUTOMATED COMPONENT PLACEMENT -
130 [SOLDERREFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135 |AQUEOUSCLEANING
140 BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145  [PCC ASM INSPECTION 10000 | 10000 1332 0.0008 033 1| 00008 [ 0.0012 (19820 | 2100 | 123.48 321.68 0.034814 321.68
150 FUNCTIONAL TEST 1.0000 1.0000 92
CUMULATIVE YIELD 1.0000 D/L 5 TTL 1579.19
LEAD GIRL 0
MH 0
TOTAL HIC 5
Prod.
STD HOUR 0.0050 | 51.27%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0048 | 48.77%
LEAD GIRL /MH /MRB 0.0000 | 0.00%
TTL MFG Hour /Unit 0.0098 [100.00%
H/C 5.0

annsngitetnanisAanldlunigei 27

AN9199 70 LAAINITATUININNAN I9RNEIABNTZLAUNIIEMSUALNITNAR
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v v 1
munmmmﬂm (U N/911dag)

NaRALT U8
FY/NIELIUNNG Fuyuiifianaznaziou | funuilaztinlle
m@ﬁ'ﬁsﬂmmﬁ'u Tunnsanaiay
1. IngAL 8,227,296.00 8,227,296.00
2. SamAudes 46,225.21 46,225.21
3. @NENINAR
3.1 MPIRRRLIMGAL 1,411.78 Tupeud 1
3.2 1 ARL AU TN 4,376.16 Funeud 4
(3,882.20)
3.3 18 Connector A4S AN 1,053.19 1,053.19
3.4 ldn9nulaaslu Connector 1,334.44 1,334.44
3.5 YhusuLue s U U 14 1,275.34 1,275.34
3.6 WU ldneniIans Fumend 3
3.7 deufeuudalunin Tumend 2
3.8 NNIARADLFAIN 1,930.09
3.9 IRAAUNNBLAALNTHA T 5
4. n9teNLinga
4.1 reednsilithanei 5,599.50
4.2 \F0edAnnadansznen 5,899.50
4.3 F5aananNAZY 5,775.00
BT U3 fenadnaziin (Un) 8,281,637.68 8,298,940.03
PN UIINFRNUNE firAdnasiis (L) 149.40 149.69
FUNUIINGRNLLE rOuENWNLT 4, (L) 150.02
0.33

FUUATAARI IARLILIAZAN (L/Mrae)

A o 9 =
LHANILLNUAURNRUN 5

0.05+0.03+0.01+0.01+0.33 =0.43

(AaLaafiunulneN1931AININIELAUNNIE1NEINIAINANTINT 38)

dl o v a2 L8 a o o ?/ dl
FANTINN 71 mema‘mmmmunﬂmmmLmﬁwm‘zmumm@mmeﬂ U8 (1umaunN 5)




AINNIINUEUANNNTNATU AU UIAIATIazi A A LATFNg o] TARSE

v

149

Funuisl | Fununieuiaz Funud | Sunuiiane
annznszin | Guiimsan | dunuiasillld | eednar | drazanld
Flonad | mefiflyan U Tungoneuay | anld(uan/ | wuuazas
sy (UML) (L/udag) ZASL) (LML)
(L/nd0g)
1 149.40 150.12 150.07 0.05 0.05
2 150.04 0.03 0.08
3 150.03 0.01 0.09
4
5
6
7 150.02 0.01 0.10
8
9
10
11
12 149.69 0.33 0.43

Y a ~
AWNAINIAINAITINN 60

A3 72 LAANATUUATNNIAAFAWY WIRINA RSN US

IHAUHUNNIANHLNNTARF LY LIAS AU UN1TaLanRIYAS 149.69 LNFawaeTe

Al (150.12-149.69) / 150.12 = 0.28% AMNAUNUNAUNAZANTUNT AINUHVUNTAAG

dgl o L4 a % dg’ dl A
NutazinauniansAesunuililasulilae

0.018997X, + 0.024070 X, + 0.023004X, + 0.034814X, + 300 Y,+ 199.5 Z,+
300 Y,+499.5 Z, + 300 Y, + 375Z,+ 148.4 N, + 0.833788 N,

ANNTIFUNUIALNITTLAIZUNIZLIUNNT VRINARATUTT U8 = 0.070022X, +




150

/MU .
AUYUR BTN
150.2
L L L L L L L L L L L |
.\ m. .- .- m m- .-
11 o g g (S
¥ =
AUNUNINUHUAZAR
149.8
149.6
1494 4 -
v a
AunuluenNAR
149.2
el
149 -

AONUUINYUINNS )
RN ITNINENAY
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wWaa ldanasiatladeinalifafununlasuilashlfuyulnaniswseninsziou

nsilasunlasannlaeng

Cost/ Cost/ \
NIEUIUNIT Cost Driver Cost Driver ﬂ%"]j)ﬂj‘q
(Tlaqay) (AP91azan be) )
1. Jnney 188.84 188.84 -
2. fm@éum%m 0.959338 0.959338 -
3. ANUNITNAR
3.1 m399daudngAy 0.026443 0.00 | +100%
3.2 ﬂ’]mmrff;muuﬁﬁmm 0.084711 0.071047 | +16.13%
3.3 14 Connector aelugnAUE AR LI 0.018997 0.018997 -
3.4 ldsneulaasly Connector 0.024070 0.024070 -
3.5 N9 UTUI NN 1 0.023004 0.023004 -
3.6 WsiuldaznFiang 0.018493 0.00 | +100%
3.7 thafeuudaluans 0.026480 0.00 | +100%
3.8 NN9IATIAAD LAY 0.038930 0.00 | *100%
3.9 ATAaaLNNaLaantia 0.4411167 0.00 | +100%
3.10 NMIWLNU 0.067846 0.063265 | 6.75%
4. WHUNTRNIN
4.1 \piegdnsT L anzi 5:599.50 5.509.50 | -
4.2 pdeadnansdautlsynay 5,899.50 5,899.50 -
4.3 \piseavARNAz 5,775.00 577500 | -

(F91a% Cost / Cost Driver §1484N1A1NA131497 32)

AN9197 73 LAAINI9LLFeLLNeI Cost / Cost Driver LARZNIZUIMUNTEANMSUNANS U Vall
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Cost/ Cost/
N9UUNNT Cost Driver Cost Driver % Fuilga
(TlaqiTi) (AP91azan ls)
1. fnghy 148.40 148.40 -
2. Sasfufes 0.833788 0.833788 -
3. ANENNTNAR
3.1 padeLingAL 0.025465 0.00 | +100%
3.2 ﬂ’]mmﬁqmuuﬁqéﬁumu 0.078935 0.070022 | +11.29%
3.3 1 Connector adlundudnguan 0.018997 0.018997 -
3.4 ldsnanuldaslu Connector 0.024070 0.024070 -
3.5 tnULLULTR9A LTI 0.023004 0.023004 -
3.6 WsuldnznFiana 0.015411 0.00 | +100%
3.7 thafeuudalunin 0.026357 0.00 | +100%
3.8 NNIFATIRADLFAMIU 0.034814 0.034814 -
3.9 ATAaaLNNaLaalnIla 0.323923 0.00 | +100%
4. WRUNEaNTINg
4.1 wideadnsildamzin 5,599.50 5,599.50 -
4.2 irasdnanadanlsznen 5,899.50 5,899.50 -
4.3 pidaanaaNnzi 5,775.00 5,775.00 -

(Fa1a% Cost / Cost Driver 81484H1ANNAN9147 32)

AN97199 74 wanan al3e sy Cost/ Cost Driver wWFasns sUnBAnsaMSLNARA Tl US
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Cost/Cost | |
NITUIUNIT AU 994
Driver
1. fanAL 188.84 | 51,660 |  9,755,474.40
2. f;“m??;um%m 0.959338 | 51,660 49,559.40
3. A1ENITHAR
3.1 32RdaudngsL 0.00 | 51,660 -
3.2 ﬂmmzﬁfamuuﬁqémm 0.071047 | 51,660 3,670.29
3.3 14 Connector adlufadufatuay 0.018997 | 51,660 981.39
3.4 ldsneuldasliy Connector 0.02407 | 51,660 1,243.46
3.5 TR s U 1 0.023004 | 51,660 1,188.39
3.6 WFuldnznFIaNg 0.00 | 51,660 -
3.7 thafeuudalunna 0.00 | 51,660 -
3.8 NNIFATIRABLAMNIU 0.038930 | 51,660 2,011.12
3.9 ATAaaLNNELaANIlA 0.00 | 51,660 -
3.10 NNIRLNU 0.063265 | 51,660 3,268.27
4. WHUNTANLIN
4.1 wiseednsildamziia
N3 WTaEINLAT B4 NS 300.0 18 5,400.00
misﬁ@uﬂq;\um‘?‘@ﬁm 199.5 1 199.50
4.2 pideednansdutlsyney
NsLseeaIsns 300.0 18 5,400.00
ﬂﬁ?“ﬁ@llﬁ%;ﬂm’??‘ﬂ\‘i‘:fﬂﬁ‘ 499.5 1 499.50
4.3 s anaNnzi
N3 LASE9aNs 300.0 18 5,400.00
misﬁ@uﬂq;\m?@ﬁm 375.0 1 375.00
PN UIN (L) 9,828,895.72
FUUIINGaUULE (L) 190.26

(F91a% Cost / Cost Driver §1484N1AINANT T 72 BaT ANUIUNENARS19893INAN3199 36)

! i 14
F19797 75 UARAUNUINATLIBLEA YN ITLIUNIA MTLNARS WY Vail
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Cost/Cost | |
NILUIUNIT ANUIU 994
Driver
1. dAgAu 148.40 | 55,440 | 8,227,296.00
2. fmqéum%m 0.833788 | 55,440 46,225.21
3. A1ENITHAR
3.1 32RdaudngsL 0.00 | 55,440 -
3.2 ﬂmm:rffamuuﬁqémm 0.070022 | 55,440 3,882.20
3.3 14 Connector adlufadufatuay 0.018997 | 55,440 1,054.19
3.4 ldsneuldasliy Connector 0.024070 | 55,440 1,334.44
3.5 thusuLue s L ld 0.023004 | 55,440 1,278.34
3.6 WFuldnznFIaNg 0.00 | 55,440 -
3.7 thafeuudalunna 0.00 | 55,440 -
3.8 NNIFATIRABLAMNIU 0.034814 | 55,440 1,930.09
3.9 ATAaaLNNELaANIlA 0.00 | 55,440 -
4. WHUNTRNIIN
4.1 wideadnsildansrin
NSFR LML EENS 300.0 18 5,400.00
m?sﬁ@mﬂqﬁ;qm?:@ﬁm 199.5 1 199.50
4.2 irdnanadansznen
NS LBALILATR9ANS 300.0 18 5,400.00
ﬂﬁ@éﬁ@uﬂﬁguﬂ?"ﬂﬁm 499.5 1 499.50
4.3 pisaavnaNsizia
NS WTRENLABEIENS 300.0 18 5,400.00
ﬂﬂa‘sﬁ@uﬁﬁgmﬂ%ﬁm 375.0 1 375.00
FUNUIIN (LN) 8,298,940.03
Py UIINARNLAE (L) 149.69

(F91a% Cost / Cost Driver §1484H1ANNANT NN 73 AT ANUIUANARE4BIANNAN9NT 37)

i i 4
F119797 76 uanesuuinaTuluLEaTnITLauNNIE M LNARS T US
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5 NARATUT
P .
Vail us
1. dnqAy 9,755,474.40 8,227,296.00
2. SamAudes 49,559.40 46,225.21
3. ANUNITHAR
3.1 MPIRRALIMGAL - -
3.2 thameAAsULFI T 3,670.29 3,882.20
3.3 1d Connector avlugadudngouem 981.39 1,054.19
3.4 1dFn9nulaaslu Connector 1,243.46 1,334.44
3.5 LRI UTUINA 14 1,188.39 1,278.34
3.6 Wsaulanzniinng - -
3.7 thasieuudalunnn - -
3.8 NIATIAAALFAINIU 2,011.12 1,930.09
3.9 ATAAAUNNAAATNTHA - -
3.10 NNIWLNY 3,268.27 -
4. WHUNTANIIN
4.1 wisasdnei 9 anziia
s LLATeaNs 5,400.00 5,400.00
m@sﬁ@mﬂqa;qm‘?;@ﬁm 199.50 199.50
4.2 pideeinanedautlsyney
NSRS R4S 5,400.00 5,400.00
ﬂ’]ﬁ‘éﬁﬂmﬂ’]@ﬂLﬂdﬁl:'ﬂ\i‘:]/ﬂi‘ 499.50 499.50
4.3 10 anaaNnzi
nsLsReALARens 5,400.00 5,400.00
ﬂ’]ﬁ‘sﬁ‘ﬂs\lﬁ’]@ﬂlﬂ?“@\‘ﬁﬂ? 375.00 375.00
I;quui"m (L) 9,828,895.72 8,298,940.03
Py UIINARNUIE (L) 190.26 149.69

(Faaasiunulngn1siAseinszLaun198198INIAINANINT 74 Uaz 75)

B399 77 wanan1snfFaunaugu Wl arnssuaunIs1adN AR e Vail uay Us
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5.8 sl uLHUN1TAAAWN Y

N19UITIHULNUN1IA AR U UNITNAR TAEN1FIATIENNTTLIUNIT ANHUN13TAETN
waud b nsuauldllUfiRasdlulssudaesieainnisdjinase enFaunauiuii
unendanunuenld nsansiunuarlduuincnanaes and 3dun (Six Sigma) Tunis
ANTUNITAAFUN AN LA 807913 druFunszuaunisiiaunsnazafiunisansu e
welnelifesendumaiin@nd Ggdun Six Sigma lAun n1sdnrLIUNIIRIIRaLTRY AL
NNIAANIZLAUNNTALTWINY UAENIIFRANTELAUNITAN908N i Tanatean1santiuniaduly
THatnAn UL Lng 180198118 widmiunszuauniansanziasuusnaNg nszuaY
N1TNIIWL LAY NITUIUNITNITNAGDLNNBLAATNIHA axldnATiALLIANAATDY Six
Sigma tfuuuslunisaiiunisansununsnan nsdszgnsdlduionnuAnlasmAtaLes
Six Sigma TRl T eI 1TNaNRANUNATIA MTM-2 e lfinsaumNNAnIILLen
294 Six Sigma AMNTUAURNY] ASiAE

dunaui 111990 (Measure) NIzUaUN1ITANTELNaqnlsvads tnaliidnla

a ai o s 1 1 dl 2% 1 AI a a
N3TUAUNNIHAANAZYINN9F UL ednetnstlnuiazine linsnudnazannsaiiinl sv@ns
nwvisaansunulAvinlug duseui 2 nsaasei

dumauil 2 N1331AI1EIA (Analysis) aliaiunsnszyunasinivesiloynliecng

' ° o o A v o a - ) o = o A v
g Unan1sdanlinnianIRRiiNenIn1939m, a0 vised futlgansyuaunisi s
AF19ADUNIN

dunaui 3 n1915uLl39 (Improve) WanszuaunsnliliaianniAeantlvizelsu
dganszuaunislinau dunaun 4 nagaruax

AN~ A 01934 NS .

dumauil 4 N19AIUAN (Control) tian1sgldnasani il iutlaeuda gniauuwannig

UszenslaznannaIunaila MTM-2 Wiy Six Sigma n1ARMaN 2.
FnatinansiuEunNsansuyllaiiunig
TalANNNT | NTRNAAINTNARTBNLATRINAZELN B A NI HASEWMATA MTM-2

NARALUT : Vail Printed Circuit Cable



157

v
o

ndl o
Ui 1: N33
a 'S o ¥ a v [~ %4
AINNMTAATIZRNINNUARIMATA MTM-2 ANUNLNNTAARUYBUATNNINALYS
ya AunsngaaziaeaiAn s lunanuan A, wud masnsuanluiiagivaesnszuy

N13NINALAUNIBLAA INIUAWINAL 1,399 UUIE/IU

ww. DATE IN 0uT % REJ. CRD PGD RDX RDY weD RDD DEFECTIVE

1 May 1 -7 224,424 RR47239] 99.92 185 24 12 1 40

2 May8 -14 261,907) 261.767| 99.95 140 16 4 1 64

3 May 15 -21 141,585) 141,5601] 99.94 84 16 5 38

4 May 22 -28 115,069) 114,949 99.90 120 18 5 43

5 May29 -Jun 4 32,984 32,963] 99.94 21 4 1 1

6 Junb -11 9,328 5,328] 100.00 0 0

7 Jun 12 -18 15,709 15,704] 99.97 9 5

8 Jun 19 -25 14,871 14.870) 99.99 1 1
Grand Total 811,877 811,321 99.93 256 0 78 0 0 27 2 202

DPPM 0,00 | 96.07 0.00 0.00 33.26 ?.46 248.81

AN9799 78 dneA DPPM lulsas i ade9n13nadaunied iaaTynsiauesuansist Vail

waznun sz uNAIa9n1MAgaUiAY DPPM (Defect Part Per Million) UnaTnuaN AN

Y Yy v
v A o o

] [ e—dl e; v B A o 1 v 1 dgl U
WMNUAUELTIAINITONASIALIN (Skip) viz@NINITN ﬂ@‘ﬂ‘]_lLLUU@NiﬂLLMW\?MWQHMM@Q

¥
= [
1

=

ung
gnAdednazaaniuinimaseuuutla andennasgnAnazaanliviinig Skip Tuuadi

AN DPPM = 0 laLayfiaaninisuanuitan ltasndi 500.000 wdnel
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v
o

U9 2 : N19ATIZY

RN ANARANIAINITNANVRILATAINARALNNBLAATNINA ToLn 1. 1NAN189IN1T
= o dl o dl a dl dl 1 o
NAAaLTaIIIUlNNATNINNIMAGaU 2. 1nanngydsliiieainiATeamARe LWy
LB9N1ANNN1998 Shuttle Nest
AINNIIATITINLINEIRINITD AR MHANIINARALAS LA RN IR AINTNARLAY
nnau flaqiiunaiseseunimaaauagi 37.73 3w annisinaideyazesiuunnig
NAFALUNLIN TUNANNRAT DPPM Winfiu 0 dsnaiu 3 TnuaAa RYX, RDY way CRD @4
4' ° v T — , o N o o
A1 NazNININANIINARaL e douluuanuaaan 3 wusldaiuisansenals Nl
NANARIALIBININARDUAAAILNAD 25.6.5 AUazdINanI linasn1suamnNauilu 1,457
e/ ANNALEAIIAN3997) 78 LATEINLI9NTNA N30 AN Shuttle Nest Ananuilasiaiing
AALAIARLUAINIT AL UF 9 N 1A NAIFRTALNITNINIUAZAANIAIN 42.62 AU
(1,184 x 0.036) 11 37.84 3 (1,051 x 0.036 ) AINANLHANRINTUAAANTUANA 1,457

wdoeipadu 1y 1,651 ntnadady FeuandniIiLAIzui lmNs199 79
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MTM R Analysis Sheet (After Improvement)

Product : VailPCC
0 pn.: Functional Test

Prepared by : Narongsak N,
Dated : Jul 02'99.

Description

Description

Left Hand No. LH TMU RH No. Right Hand
1.UD - 217 GC45 1. Pick up PCC from tray
2. Move to shutlle nest @ 36 PC45 2. Locate PCC to shuttle nest
2R
3. Getshuttle nest GBb i - 3. Hold
4. Hold 1 7 GBS 4. Pick up PCC tail
5. Hold - 21 PCH 5. Locate tail to shuttle
6. UD 3 7 GBb5 6. Pick up swing clamp
7. UD - 3 PAS 7. Turn swing clamp to lock PCC
6. Inspection 1 E 7 E 1 |6. Inspection
7. Move to sensor buttom PA30 11 @ 7. Move to "ENTER " Keyboard
8. UD = 7 GBS 8. Press "ENTER " buttom
9. Test & processing time = 35,65 sec. 2l 991 P 9. Test & processing time = 35.65 sec,
10. Pick up shutlle nest GBA 7 GBb5 10. Pick up swing clamp
11. Hold = 3 PAS 1. Turn swing clamp to unlock PCC
12. Hold = 14 GCH 12. Pick up lested PCC
13.UD - 36 PC45 13. Locate to inprocess tray
Test modes TestTime (Seconds)
1.PGD 16.5
2.RDX 8.26
3.RDY Skipped
4. RDY Skipped
5 CRD Skipped
6.CWD 10.89
35.65
Total (TMU ) 1,184
Normal Time ( Second ) 42.62
Personal Allowance ( Percentage ) 11%
Standard Time (Second ) 48
UPH 75
DGR 1,457

AN9199 79 WAANAINIIANTI NNINNIUAIEINATIA MTM-2 A5 UNARA U Valil
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MTM 2 Analysis Sheet (Afler Improvement)

Product : VailPCC
0 pn.: Functional Test

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description

Description

Left Hand No. LH TMU RH No. Right Hand
Action during Testing
1.UD 1 GC4b 1. Pick up PCC from tray
2. Move to shutlle nest () PC45 2. Locate PCC to shuttle nest
2R
3. Getshutlle nest GBb = 3. Hold
4. Hold 2 GBb 4. Pickup PCC tall
5. Hold 1 PCH 5. Locate tail to shutlle
6. UD o GB5 6. Pick up swing clamp
7.UD = PAS 7. Turn swing clamp to lock PCC
6. Inspection | E ? 1 6. Inspection
7. Move to sensor buttom PA30 @ 7. Move to "ENTER " Keyboard
8. UD = GBb5 8. Press "ENTER " butlom
9. Test & processing time = 35.65 sec. PT 991 i 9. Test & processing time = 35.65 sec.
10, Hold GBb 7 GBb5 10, Pick up shutle Nest
11, Hold = 3 PAb 11, Aside
12. Hold = 14 GC1b 12. Pick up 2nd shuttle Nest
13.UD - 36 PC1b 13. Locate to inprocess tray
Test modes TestTime (Seconds)
1.PGD 16.5
2.RDX 8.26
3.RDY Skipped
4, RDY Skipped
5 CRD Skipped
6.CWD 10.89
35.65
Total (TMU ) 1,061
Normal Time (Second ) 37.84
Personal Allowance (Percentage ) 11%
Standard Time ( Second ) 43
UPH 85
DGR 1,651

A19199 80 LAANAINIIANTI NNINNIUAEINATIA MTM-2 AAUSUNARS U Valil
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v
o

dun 3 : nsiuilgs

nn129anIIagaLTvum JA1 DPPM Winfu 0 wazaavin Shutlle Nest LWNANMT

v
o

14U 4 : N19ALAN
) dl 1 a o o =K o dl % o dl
Mnsilasugianisdfinnuuasiinisinausuninaunasiesinenunngruau
z
nsil

AnuaLiaelifenisrdan meaeunI9Bian MINABBNANNIZLIUNTHAR  uhilile
WununsUJ Rl lusnansudannudaliasnsanazsinnssuaunsildusaunso iy
dse@nsnnld Aevinldinldangreisaanas aan 0.411167 umstanag 1l 0.350476

umsenag neagldun1eAINIMATl A1N0RNEATREARNIEN A luNIAKLIN A

Tunaun 1 : Yrsamanldannnisatazidn luluniseanisaiuang
) o o o dli/ o oI/ ai U
NINITATUIUTIAN LI UNT NI UNFBIN13 TAL AL AN TN tean MTM-2
nani g lunnsuanseniag (Hour Per Unit) =1/ Unit Per Hour
= 1/ 85
= 0.0117647 daluamaniag
AAMINNTUAR 8610 Muael Fia T Fadld a1 = AN lTlun1INARAaNNg X AuuNay
FRINAR

=0.0117647 X 8,610 = 101.29406 dTx4

AR UILNTINIL = T2 TR FaalE /(F9 M99 9T WA B ALXANUIUN)
=101.2406 / (7x3)

=4.82 A1 (WIn911 1 AU lEnan lunisniens 7 $qalua)
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ANATNITNNIUTIETUNAU 200 LN WNFIZABIANEATLIVINAL 200/AU X 3 NE X

4.82=2,894.12 UM
%’/ dl o 1 Yo dl a 49{ [
Tupaun 2 : A ldaaniinauungautu

A lEanaRinTuAINN1TANTELNIZUARNTRANNANN 2 daulun]Ae AT

LAZATNAINL

¥
Y

ANl AR = 2,894,121 + 123.48 U = 3,017.60 LN

TURAUN 3 : AUt A [N IR ATAUFRWININIZLINWNNT
AnldanaNiipTuAa Ut NGz LaUN1g = A lEEaNaNAATIY / A1191aWANI 16
=3,017.65/8,610

= 0.350476 U /Mg

raannstn lUf AR e e ldin liaannsoansiunuluusaznszuaunisaslidang

in AN ldanesetladenainsiunuanasnmmnIzanaglly
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Cost/ Cost/
%
NILUIUNNT Cost Driver Cost Driver
¥ IESTEIES
(W) (AATUA) ’
1. ImgAL 188.84 188.84 -
2. fm@z%umﬁm 0.959338 0.959338 -
3. @NENINAR
3.1 MPIARALIMGAL 0.00 0.00 | +100%
3.2 ARz finaIUuAT LI 0.071047 0.071047 | +100%
3.3 1 Connector aslufadUEATLIY 0.018997 0.018997 -
3.4 1dFneuldaslu Connector 0.02407 0.02407 -
3.5 tusiuturesiad LTI 14 0.023004 0.023004 -
3.6 tAulanzniaang 0.00 0.00 | +100%
3.7 thaseuudalunn 0.00 0.00 | +100%
3.8 NIATIRNAALFINU 0.00 0.00 | +100%
3.9 PIAFALNNBLAATYNIHA 0.00 0.350476 | -100%
3.10 NYIWLNL 0.063265 0.063265 | 100%
4. WRUNEaNTINg
4.1 reednsildidanzin 5,599.50 5,599.50 -
4.2 iradnanadansznen 5,899.50 5,899.50 -
4.3 pisaanaaNnzi 5,775.00 5,775.00 -

(Fuaasiunu Cost Per Cost Driver 81484X19NA91471 72)

7197199 81 WAAINITTE LML Cost/ Cost Driver WAAYNTZUINNTEAMTUNARNA DT Vail
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Cost/ Cost/
%
N7TUIUNT Cost Driver Cost Driver
oz ETHEN
(A (tNAALATY)
1. ImgAL 148.40 148.40 -
2. SamAudes 0.833788 0.833788 -
3. ANUNITHAR
3.1 MPIARALIMGAL 0.00 0.00 | +100%
3.2 AR AAILLFI T LI 0.070022 0.070022 | +100%
3.3 1 Connector aslufadUEATLIY 0.018997 0.018997 -
3.4 ldsnanuldaslu Connector 0.024070 0.024070 -
3.5 tusiuturesiad LTI 14 0.023004 0.023004 -
3.6 Wsaulanzniaang 0.00 0.00 | +100%
3.7 thaseuudalunn 0.00 0.00 | +100%
3.8 NMIATIAABLIAINU 0.034814 0.034814 -
3.9 ATIAAALNNBLAATNINA 0.00 0.206414 | -100%
4. WHUNTRNIN
4.1 \piseednsTi ARz 5,599.50 559950 | -
4.2 \piseadnansdanilsznen 5,899.50 5,899.50 -
4.3 A3 BIMAENAZAY 5,775.00 577500 | -

(ﬁﬁL@”ﬂﬁuVJuiﬂﬂﬂﬁiaLﬂ?ﬁﬁﬁﬂ?:ﬂﬂuﬂﬂiﬁﬂﬂaﬂmﬁﬂﬂﬂlﬁl’]ﬁ"Nﬁ 73)

AN9197 82 WARNNITLLIFeILILALI Cost / Cost Driver WAAZNILUIUNNTA NS UNART ST US



STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
B IREEITEEN]
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CALCULATED BASED ON MAX.INPUT 8610 UNITS
OPERATION AVG REV. STD REQUIRE [AVAIL PROCE§\ IDLE TTL ENERGY Cost,
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME OPERATOR | OPR. TIME TIME| cOST | CONSUMPTION | TTL COST | Cost Driver
YLD. Prod. QC Prod. QC Prod. 600 KVAHT Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0004 | 482.35 22.00 129.36 611.71 0.071047
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0017 | 163.56 163.56 0.018997
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 0.0008 0.33 1 0.0008 | 0.0015 | 198.07 198.07 0.023004
125 AUTOMATED COMPONENT PLACEMENT
130 'SOLDER REFLOW
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 [AQUEOUS CLEANING
140 BAKING
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0015 | 211.70 21.00 12348 335.18 0.038930
150 FUNCTIONAL TEST 1.0000 1.0000 85| 0.0118 4,82 5 0.0024 | 0.0000 | 2894.12 21.00 12348 3017.60 0.350476
155 BENDING 1.0000 1.0000 584 [ 0.0017 0.70 1 0.0017 | 0.0006 | 421.23 21.00 123.48 544.71 0.063265
CUMULATIVE YIELD 1.0000 D/L 11 TTL
LEAD GIRL 0
MH 1
TOTAL H/C 12
Prod.
STD HOUR 0.0186
YIELD LOST 0.0000
IDLE TIME 0.0073
LEAD GIRL /MH /MRB 0.0024
TTL MFEG Hour / Unit 0.0283
H/C 12.0
1
FiNaEN9NITATUIUENEIHIANNANT NN 27
1 1 v
= o £ a a K a o o a [ I3 .
A19199 83 WARNNITAIUIDIFUNLNLN AT TIRNVTLNARNA DU Vail
q
STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
FUNUNN AT
CALCULATED BASED ON MAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILROCEY IDLE TTL ENERGY TTL Cost,
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME OPERATOR | OPR. | TIME| TIME|[ COST CONSUM PTION CosT CostDriver | TTL COST
YLD. Prod.| QC | Prod.| QC | Prod. 600 KVAHr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.86 1] 0.0020 | 0.0003 517.65 22.00 129.36 647.01 0.070022 647.01
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 029 1 | 0.0007 | 0.0016 17553 17553 0.018997 175,53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1| 0.0008 | 0.0014 22241 222.41 0.024070 22241
-LOCATE COVER & LOAD PALLET TO P&P MIC 1.0000 1.0000 1242 | 0.0008 0.35 1 | 0.0008 | 0.0014 212,56 212.56 0.023004 21256
125 |[AUTOMATED COMPONENT PLACEMENT -
130 'SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135 AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145 PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 033 1| 0.0008 | 0.0015 198.20 21.00 123.48 321.68 0.034814 321.68
150 FUNCTIONAL TEST 1.0000 1.0000 148 | 0.0068 2.97 3| 0.0023 | 0.0000 | 1783.78 21.00 123.48 1907.26 0.206414 1,907.26
CUMULATIVE YIELD 1.0000 D/L 8 TTL 3,486.45
LEAD GIRL 0
MH ]
TOTAL H/C 8
Prod.
STD HOUR 0.0118 | 65.45%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0062 | 34.65%
LEAD GIRL /MH / MRB 0.0000 0.00%
TTL MFG Hour / Unit 0.0180 | 100.00%
H/C 8.0

FiNaEiN9NITATUITUBINBINIANANTIN 27

AN3INT 84 WARNNITIATUI DALY ATUATI A UFIRAR 9T US
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Cost/Cost | |
NITUIUNIT AU 994
Driver
1. fanAL 188.84 | 51,660 |  9,755,474.40
2. fmqéum%m 0.959338 | 51,660 49,559.40
3. A1ENITHAR
3.1 32RdaudngsL 0.00 | 51,660 -
3.2 ﬂmm:fffamuuﬁqémm 0.071047 | 51,660 3,670.29
3.3 14 Connector adlufadufatuay 0.018997 | 51,660 981.39
3.4 ldsneuldasliy Connector 0.02407 | 51,660 1,243.46
3.5 TR s U 1 0.023004 | 51,660 1,188.39
3.6 WFuldnznFIaNg 0.00 | 51,660 -
3.7 thafeuudalunna 0.00 | 51,660 -
3.8 NNIFATIRABLAMNIU 0.038930 | 51,660 2,011.12
3.9 ATAaaLNNELaANIlA 0.350476 | 51,660 18,105.59
3.10 NNIRLNU 0.063265 | 51,660 3,268.27
4. WHUNTANLIN
4.1 wiseednsildamziia
N3 WTaEINLAT B4 NS 300.0 18 5,400.00
misﬁ@uﬂq;\um‘?@ﬁm 199.5 1 199.50
4.2 pideednansdutlsyney
NsLseeaIsns 300.0 18 5,400.00
mafsﬁamﬁ%;«,ﬂ?'ﬂﬁm 499.5 1 499.50
4.3 s anaNnzi
N3 LASE9aNs 300.0 18 5,400.00
misﬁ@uﬂq;\m?@ﬁm 375.0 1 375.00
PN UIN (L) 9,847,001.31
FUUIINGaUULE (L) 190.61

(Fa1a1 Cost / Cost Driver §148481A1NA131497 80)

FN9NT 85 UARISIWITINATWAS TuusazNszLIUNNI&MTLARS T Vail
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Cost/Cost | |
NITUIUNIT AU 994
Driver
1. fQAL 148.40 | 55,440 8,227,296.00
2. fmqéum%m 0.833788 | 55,440 46,225.21
3. A1ENITHAR
3.1 32RdaudngsL 0.00 | 55,440 -
3.2 ﬂmm:rffamuuﬁqémm 0.070022 | 55,440 3,882.20
3.3 14 Connector aslugaduiptiuany 0.018997 | 55,440 1,054.19
3.4 ldsnanulaasli Connector 0.024070 | 55,440 1,334.44
3.5 shusiuuureidt Ll 0.023004 | 55,440 1,278.34
3.6 Wi uldnzniiang 0.00 | 55,440 -
3.7 thafeuudalunna 0.00 | 55,440 -
3.8 NNIFATIRABLAMNIU 0.034814 | 55,440 1,930.09
3.9 PeadaUNINELanTngtia 0.206414 | 55,440 11,443.59
4. WHUNTRNIIN
4.1 wideadnsildansrin
nasReNLARe NS 300.0 18 5,400.00
mﬁsﬁ@mﬁqﬁ;qm%ﬁm 199.5 1 199.50
4.2 irdnanadansznen
NS LBALILATR9ANS 300.0 18 5,400.00
ﬂﬁ@éﬁ@uﬂﬁguﬂ?"ﬂﬁm 499.5 1 499.50
4.3 pisaavnaNsizia
NS WTRENLABEIENS 300.0 18 5,400.00
ﬂﬂa‘sﬁ@uﬁﬁgmﬂ%ﬁm 375.0 1 375.00
FUNUIIN (LN) 8,310,383.62
Py UIINARNLAE (L) 149.90

(Fa1a% Cost / Cost Driver §1484113ARN91497 81)

;13797 86 wARAISUNUARATUAs TuLAaz NIz IAUNNIAMFUNAR AT US
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5 HARATU
U1
Vail us
1. fmgAw 9,755,474.40 8,227,296.00
2. SamAulaes 49,559.40 46,225.21
3. A1ENITUAR
3.1 MTIRGALIMGAL - -
3.2 11 AR AR SLILA T 3,670.29 3,882.20
3.3 14 Connector aslufadLEnTuI 981.39 1,054.19
3.4 ldsneuldaslu Connector 1,243.46 1,334.44
3.5 TR AT U 1 1,188.39 1,278.34
3.6 UFNUlARZNIIAY - -
3.7 thafeuudalunna - -
3.8 NNIATIRABLIAINIU 2,011.12 1,930.09
3.9 ATAaaLNNELaANItA 18,105.59 11,443.59
3.10 NIWLNU 3,268.27 -
4. WHUNTANLIN
4.1 wiseadnsildamzi
NS LTALILAS BNANS 5,400.00 5,400.00
nstestinguAieedng 199.50 199.50
4.2 1piesdnansdautlszney
NS LNLATRIeNS 5,400.00 5,400.00
mafsﬁ@mﬁ%;uﬂ?\'@ﬁm 499.50 499.50
4.3 \pisainnaNnzia
N3 LTI LASE9aNS 5,400.00 5,400.00
misﬁ@uﬂq;\m?@ﬁm 375.00 375.00
ﬁunumm (Un) 9,847,001.31 8,310,383.62
FUUIINGRUULE (L) 190.61 149.90

(FLanEuyuIAEN1TIATZINITLAUNIEWBINIAIN AN3INT 84 UAZE5 )

AN3NT 87 LAAINTLBEULNLLIFUNUANATUAS TUILFARZNITLIUNIUDINAAA U Vail

wae Us
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% dld % 1 d‘
AU UNA AUNUNAUNAY
a' o [ al' o ¥ [ ql'a
RWIZNTEUAU | LTHNINITAR muﬂqum%miﬂh AUNUNLNA .
o . aa . P LANA(LIN
AU N1INAYAAN AU Tun13919uK1L PUATI .
K . . . Aareld)
LN (UN/A11dag) (Un/1dag) (LN/ndagl)
(L/d0g)

1 190.04 190.93 190.88 190.88 -
) 190.85 190.85 -
3 190.83 109.83 -
4
6
7 190.82 190.82 -
8
9
10
11 190.70 190.70 -
12 190.26 190.61 0.35

k% 3 a dl
LHLNITAAFUN LA NEINIAINAITINN 45 AT 59

FIN9NT 88 UAAIATLUNWNTAAFUYUIDINARAI W Vail \Wiauiieuiuwnm
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Actual & Targeted Cost Reduction Plan

Un/mdag ..
AUTUNEUENAY
191
L\A
190.8 H - - y' 2 B = =
AUNUNIUHUAZAR
TG — (_
190.4 +
190.2 4
190 4 : * Q# g < g + < < * < *
AunulugaNAR
1898 & ————————— ——— g gy kPO _
189.6 o
dlmu
189.4
1 2 ) 4 5 6 7 8 9 10 " 12

dl v a o o k = v ¥ A a d? a
g‘ﬂ‘l’] 51 LL’&ﬂﬁ@ﬁ;ﬂLLNuﬂ’]ﬁ‘@ﬂﬁ]u‘l{luﬂJ@ﬂN@lﬂﬂmeﬂ Vail Lﬂ?‘ﬂULWHUﬂUﬁ]uVJuV}LﬂﬂﬂMWN

AINKALBINITHILELNTAARUYLH L TRNLa 1N s 8RR HAS AW 0.32 1w

o (~1

plavag IaNAanINANFATaTIamindIan liaeNIn wilaganauunkanselnInig

v
Y o

WLINAINT0AAFUNLLATIEL 2,304,000 Uawsia lasnaa mnstaziBaniazuanissie

¥
=

U

£ U :J/ : 1 £ dl 7 1 ] a ] [
ansunwlaNsdusalaInng = fununanleafanias x AUIUNARAATY X

UIIUFARAUAY X auudUsviFalAa x
RNUINULAAUAD AT

= 0.32x100,000 x 6 x 4 x 3 = 2,304,000 LU"6ia A4
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Iy Ry v . v o
AU UNA AUNUNAUNAY AUNUN
al o % all o ¥ 1
RWIZNTEUAU | LTHNINITAR muﬂqum%miﬂh ANAINARY .
o 's dld 1 2% b2 LLﬁ]ﬂmrN
Auani N1INAYAAN AU Tun13919uK1L anld(un/ .
K . . . (Ln/vdae)
LN (UN/111dag) (Un/1dag) NUIE)
(L/d0g)

1 149.40 150.12 150.07 150.07 -

) 150.04 150.04 -

3 150.03 150.03 -

4

6

7 150.02 150.02 -

8

9

10

11

12 149.69 149.90 0.21

éﬁ\i%\‘ilﬂ@ﬁﬂﬁﬂi’]x‘iﬁ 60 uwaz 71

F19T 89 UAAIATLUNWNITAAFWYULRINARA T US 1/Fatnfieuiuuea
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Actual & Targeted Cost Reduction Plan

un/midag .
AU UNRN N
150.2
150 1 .\H = i B —m <] D] <]
FUYUNNUNUAz AR
149.8
v A X o
AU ATUATS
1496 4 ——————————— - Me SRR TP e
149.4 - * g g 4 g * + 4 g g +- +
v a
AunulueANAR
149.2
dlani
149
1 2 3 4 q 6 I 8 9 10 " 12

dl v a o c = o Y ai a d” a
917 52 uansaguNuNIAAF U LYEINARAIT U8 nisuuaunifuyuniinTuas

AINNATEINITUILARNIAAFWY WN UG IRNLG A mNsaan s uad iy 0.32 s

Wiae IHaNANTUNAINFTATBIALANINAR HHBENIN WHHEAAINAUIUTLARFS snany

v v 1 ¥
IAHNTDAAFUNUIFTNAY 2,304,000 LINAR IATNIA ANNIILAZIRLANAsLARIAasa 11Tl

q

%

ansuulaisAusalang = fununanldsenion x auauRaRsadu x
Auauiusadilnai xamaudilatiraimhai x
uInAauselnIINg

= ~0.32x 100,000 x 6x 4x 3 =2,304,000 U MAa A4S
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o |

ANNIAEUNIaRFUYUNNINGR It 1EN199ANN1TANNg NI LAUNNTE RSN LI

T NN G 1o T  F Yol e e TN T R PN LR T Yo T RS EXN NS ERR

NARATUT | naumiunng WEWNI9 18 Npauase’ % WHANFIATNbEL
Vail 190.93 190.26 190.61 0.18%
us 150.12 149.69 149.90 0.14%

'FRAAUANRUNIEINBINIAINA1I9N 38
2NN LNUIARN9BINIAINANNN 69 UAT 71
R P S 4
FLAINNATAIIBN9BINIAINAITINT 86

FN3799 90 LAAIKNAATLNANITUINULABNITARYUNATHAG (% WANFNIAINLEL)

AINNNIAHUNaRsWN IngN19Lsre N lENN9AANNIMINF IUNIT LU N IRU IS

HARAAAIAITL

HARAD | neuaBiunig MATuass’ APFTUYL ATl %
Vail 190.93 190.61 0.32 0.16%
us 150.12 149.90 0.22 0.15%

'FqlaUnauAiLNNIENAINI9INA13T 38

3o Ada X A v a H
AAANINAULUATIDWNAINIAINAITINN 86

;113997 91 UAANKNAATLHANTTUTZNUULAUNIAAFUY UNITHAS

wazgtluunvasannisiaznlasulildeuanssia iy

ANNNIFUNUIALNITIATIZINTTLIUNNT VBINARSTUHA Vail = 0.071047X, + 0.018997 X, +
0.024070X, + 0.023004 X, + 0.03893 X+ 0.350476X, + 0.067846 X, + 300 Y,+ 199.5
Z,+300Y,+499.5 Z, + 300 Y, + 375Z,+ 188.4 N, + 0.959338 N,
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ANNIAUNUIALNIITLATIZUNITLIUNIG VBINARATUIT U8 = 0.070022X, + 0.018997X, +
0.024070 X, + 0.023004X, + 0.034814X, +0.206414X,+ 300 Y,+ 199.5 Z,+ 300 Y, +
499.5 7, + 300 Y, + 375Z,+ 148.4 N, + 0.833788 N,

5.9 ag1l

EluumﬁLﬂuﬂﬂiﬂ@'ﬂf;ﬁaﬂwmaﬂunwﬁwmmmLLmummmﬁunumwamimﬂsﬁmi
Apzdnsruaun  dumeuuInAe nsindenaiildannnisinsunulnanisiaszy
NIFLIALNNG ANAUAUNTEIANN I ViR 27 nszuaunsundlunszuaumsanu@nsioust
Vail 14 NIELNUMIUALNIZUAUNNANKE AT US 13 nszununs Tnsnszuaunisfivinan
m"ﬂLﬁumiﬁﬂzjLmumi@mﬁunuﬁﬁaéu 11 nezuqunis wiadu 6 nszuaunITuaY 5
NILUIUNNTANNNARNU Vail Lz U8 AINAT6L a1nn1sAnfuulaenisainseinayuay

s a o c

N19ANNUNTA 4 WUIIFUYUA IEANFUNARADE Vail HF1 190.93 L msamiog way U8 HAN

v
o

WINAU 150.12 UNNAaULE 9UAaLNA99 A LLNATZLNUNNaa N UARNNINAD NTTLNL

D

NINNYAANNNLAZNIZUAUNNIN INYAATNN  NazUaunIf NAuAIAzia1sWIAIN
A | dl MYy dsjcz a a o
wana  Aa  unszuaunnsiignan il lifesnisuaziilunssuaunisiit lifaunadeiuan
nwaesHARAE dayaildainnisuiislszianaeinszuaunisazinlineaiudamonuily
Wiilunnsansiuny dupeuiiadn Ra NununIaansu)uinensansinszuaunig 14
srazinanTunIanluNIeAL 12 dland  IneieAUgALNLNNIAAFUYLLAIGLYLTEY

HARANA Vail ardlsiumulszunnd 190.26 Umsaulaeuay Us azilfiunuilszanns 149.69

q
[ 1 1 %

] I :// aa A o U o a 1 % a a K a a
Umsieue TuRuNA WeLauNTanf WUl A BUNINLN AW WA ATUATIIRINES
Aol Vail ANy 190.61 uansianuse TngAafunlefifumaugnsewindu (100 -
0.16%) = 99.84 % ANAUNUNBUANTIUNIT WALHLYUNINATUATITIUAATWST  US HAN
winriy 149.90 unnaaviiae InepsduiledifuninugnAeayiany (100 - 0.15) = 99.85 %
ANFAUYUNBUALTHUNS

v a o a 1 o o o 1
ANNIIAAFUYUAINUNUIBINTAAE WWretauneutFulsuasndslfalss wudn

AU UNITNARFBNUNEAAAIAIN 190.93 L msauat 1l 190.61 umsaniae Andudna
n17amad (190.93-190.61) / 190.93 = 0.16% FIMSLNARNATUT Vail uazanatann 150.12
Usanuae 1w 149.90 unnseniay AsuensIn1sanas (150.12-149.90) / 150.12 =

0.15 % AMMTUNARAD US
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6.1 43Unan1573a8

n1euNLnIansiuyuinanistimzinszuaunaiiuezasiia e aLEnsiag

% :j/ o A il/ dl ?;/ o ¥ dl 4 a %
ﬂﬁ‘%ﬂ‘ﬂ‘].lTﬂ@Qﬂ 4 TUADUUAAN | AR ALRAALN 1 WUAULRINTTIA mmﬂamimmmnmmmmu

'
=l ¥

nulaanismssinsciaunis  ludeyanasiianliviutininznisldanafifisiuainnig

ANHUNIZUIUNTTY ] nasAusavnTadenalininfunuiaemaliAniRAINIsNgRaIm
N3 An MTM-2 dupaun 2 An dupauaesnisamsiziagldmatia MTM-2 Tun1saiasziim
1 dl o dl ! Y a k% g o v ¥ a a
wiasnnnresadenne lAnALNLIY  uaznaninauNunIsansuulneldmaATiALLLYH
ca o o M | AN 2 »
2RIUNUFINEN MR UTAZ AR TUINTRANEN ) dTuReun 3 Ae dumeuresnisliy
g Tnemsdiununizanduyuinya liuasfiunistaenisansiunuazidunissyene g
WATA MTM-2 UAY LWIAINAATedLsungH Six Sigma Tuneauil 4 dupaugavingmadu
FOUIBNNITAILIAN NINNNIANFUNIIAENITAATIZINILLIUNTANHNAUNUNIAATUATIBNATY
eI NuUNWNNIANLTEENNG

nstseynsilinsaAszingzuaunig ieansuulunszuIuniINgs avdonlinis

Y a

% a = v 1 = 1 v a dl
AIUANAUNUNITHAR Lﬂuiﬂim'amqmwu LAZAREE 1T IUN19AARU A INE1NULNUN1TAR

a

[
a A ¥ v

Funulaatinegnsias wazudugin nezusuniaifludannaliiiafunuinaiuismanvisaiing

q

Use@nininaginszuaunis iifazamasnansiyuanldanesias e agld nsansuannisan

N v ' ¥

% = a a i’/ % o Y dl v a a '8
Funulildateilss@ninmtiuassiasadedeyanlaainnishnsdunulnanisinzi
nazuaunng v amnann AN LAz INUN I saRE W LRI LA MF U NNIzUaY
ai o a % 9 dl ai o % 1 & [ 9 dld

N1INazAEUNNTARA UL Teyaninenusuuluuiaznszuaunimaliudeyaniaan
AnAtyatvBanaztsuenimaudasunueanisdnineansduiunsruaunasii o n1g
° ¥ ! = . dl o o

ANUIDINFUYUTBIAAZNIE LU THAn s asANe lT lunsdnssiuanadnaInnsn Ty
nazuaunsNas wazdoslunisudnduliinanisUiulsedsdeiiadinefiarsanliainsiu
NUMAATUAINNIINILNIINITLIUNTU | BananHudadeyai ldainnisAnsunuinanis

q

Apzvinszuauniseazdaelun1sdnasuANd ATy lun1eLELN TaRRUY YW TeuNw
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o ~ °o o Aoy a o Ay
ﬂq?@@munquﬁgﬂL?El\i@']m‘]_quﬂﬂﬁz‘]JQUﬂ']?VlNmunuﬂ’]?m@m@ﬂ1ﬂﬂﬂﬂ?:uquﬂq?VINmumu

q

1%

lunnsuanan duazdoalinisdanisminainsiiegaeneanialiialsclamigeganisls

o ¥

aaninfuEg 7] dayanldannisAnsiunulnaniswesinszuaunisdudeyanainisn

q

e

'
a o o

a ) 1y o a A yay M va o Ny = a 1y
VI@%@W‘L&LL@%L“H’]%%MH ’Jﬂ"Jﬂﬁ“Vi?‘ﬂ%WIVLNPL@Nﬂ’)’]NgLﬂF;l'lﬂ‘]_l‘]Jﬂn_,lsﬂmumuﬂ@qﬂﬁl?ﬂ%@:ﬁwqiq

wazuanauuniglfadegnsie InedeyanlfazasieuliiiunenissAnldanesing - 7

[ % o

NATUAINNTzUIUNN9TU o Tauddaiifads lnszuaunisanfuyunisnanlagldmatia
NINIAINIINGAAINNI9AD MTM-2 (Method Time Measurement) uaz Snd Gndun (Six

Sigma) lulATadaNAN N9 N UHULAZANUUNTAA AU BHAR HANA1TUINATLA

! Y a v

MTM-2 @Ei’]\?@?JLﬁﬂﬂLLéj'}ﬁ’ﬂﬁWU’J’]LL‘VI""QNLL@Q MTM-2 fi Ag MIRTATHNTIUNTIUIUNAT

¥
a K o

(Activity-Based Timing ) ¥9813871AATLAINNIININIZLAUNNIULLEY uazqailieaiuqad
a o dg/ ' a o dll A a o dg/ ¥ a aa a
U UUANFAIRINIIUIALEN AD 1 UIae LAz FIUUIAINAALAZATNINIANT TN

(Engineering Approach) Jn153tA52in a2 19BN 198NN Na L 1wl AR WAL an 9Ly
g g App y

1 7 !

(Accounting Approach) @4azs{diHiunnIsiiusauandayarldaiaainnszaunissng o

q

¥ 1 i
1 %

wazanisznishe lwamddeanlduuuasuniuiednaeniladeninasesuyu Insagunis

ANy ARaTINEaTITLNIZLAUNNTEL ) KAZAINNTALASEHNITLAUNNT AR NTZLALNS

faeldmnila MTM-2 faamailatiin Wasnsainssiteranandluld 1duddiAanssadn
4

v dad o — 4 e - 4
Fununangaaniiuminle wazagliislalunifazaiunsiieansumue N13919UNLNNT

' 1
¥ oy { a

ARBUNUAZ FNANNNAINAZIAANIZLIUNIIN INHYAANAN (Nonvalue-Added Activity) Ban

a

Tluarguualiinressiunudnazanasetisls widmiunssuaunsiiunszuounisidyaen

a

ee

Wi (Value-Added Activity) azatiiunsiiulsz@naninligeausiae uazginsuyua

dl 1 1 o < P dl k73 a % a s 4
Wasnudadldasnsladuin azwinlddndialdnsfnsuyulnenismmzinszuaunisud
azdqeliiianasliningInset AN N UagANATNNTUEUAz dHaTIN TN sz LaUNg

HARH sz ANBN NGl uazdiFunsamnsnAnnusiuyuldetingliatauanan

¥ v
o o KX A
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6.1.1 mmmﬁmumﬁ@ﬁﬂﬁ'ﬁﬂiﬁﬁmﬁunu (Cost Driver) Iag MimAtAN 93 AINTTN
gRAIUNIg An WAtlA MTM-2 uazlfuninananaes Six Sigma unszuaunislunisan
B v‘iﬂﬁmmﬁunumﬂmirﬁﬁLﬁum:mumiﬁu y

6.1.2 mm‘mﬂnmmrﬁunumquﬁqﬁ%tﬁm%uiﬁ‘lwﬁwLfsmﬁm°1 Tneiandenig

IIUNUNITAAFIUY Y
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6.1.3 definssunlamiainmeminuieeiedieluniminszuaunmu 1 az
anananfiazazanadunuls

6.1.4 AnansafiazinuuauuNsanfuuNM A lugaseatsg ) ieiisdanniu
anansnlunisutedu deyaildazasfouliiulapaaiunsalunisudedu

6.1.5 1 lun1sasunwdenagniaeInszuaun1angn A liainsnszylidnan

[ %

= v dl Y a ] o % al dl U a dl % dl VYo
s ladsuunuiaseminlainliaunsananiaasarudnlana lusessiuyuinldiuain
v A v a %
ULy T AU ULLLLAN S
d' v = G yazdl d‘ [ 3\// © K % éi
6.1.6 A1N130NAzAFINARAIHN IEINTa9 TN T WA ITUN LT UDIF WY UR
a -ERI o b4
IAATUAINNITNTLNUALAN LA L
HARINNITNNISURNLINAUY UNITHA A LRINARITTWT Vail a18130NAzanFUuWNNg
NARMAN 190.93 UNN/MUQSl Widaliies 190.61 Un/uudne Tasianad 0.32 UNn/Alae vira A
{1 0.16 % Tuszezionn 12 dilanif wasdansunARAneT UsI aaunsniazansuunIsnge
Q7N 150.12 L9/MUAe AaaLNed 149.90 UNn/amuae TAamad 0.22 Un/Muae viga Aal

0.22 % luszazingan 12 d1lansi
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The Methods Time Measurement

The Methods Time Measurement (MTM) system of predetermined time
standards was developed from motion picture studies of industrial operation, and the
time standards were first published in 1948. This system is defined as a procedure
which analyzes any manual operation or method into the basic motions required to
perform it, and assign to each motion a predetermined time standard which is
determined by the nature of the motion and the conditions under which it is made.

Beginning in 1963 the first new number of the MTM system called General
Purpose Data (MTM-GPD) was introduced and at that time MTM-1 was used to
designate the original basic MTM system. Today, the family of systems includes MTM-1,
MTM-GPD, MTM-2, MTM-3, MTM-V, MTM-M, MTM-C, and 4M DATA.

1.1 Principle uses of MTM

—

. Developing effective methods before production starts.

. Improving existing methods.

. Establishing time standards.

. Developing time formula or standard data.

. Estimating.

. Guiding product, tool and equipment design and selection.
. Train supervisors to become methods conscious

. Operator training.

© 0O N o o b~ W DN

. Research into methods, learning time, etc.
Aims'of MTM
1. To develop one best way

2. Establish fair task time

MTM-2 was developed by constructing motion combinations from basic motions

of MTM-1. It has a smaller number of distance range and fewer cases of control
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accuracy and method description are not as great. MTM-2 is suitable for work that is not
highly repetitive and for elements that are not less than 1 minute long.
1.2 MTM - 2 (Methods Time Measurement-2)

It is the second general level MTM system. It was designed to be used where
the vary fine accuracy and methods detail of MTM-1 is not economic and it has become
the most commonly used level of MTM data. The data is suitable to evaluating the
method actually performed by the operator and is independent of type of work,
workplace layout and equipment. It is complementary to other Industrial Engineering
charting and analytical techniques; It is not replace them. It should be used after
broader techniques have established the general necessity and purpose, place
sequence, person and means of the tasks to be evaluated.

Under the instruction of international MTM directorate : the mass of data on the
MTM-1 data cards (more than 300 unique elements) are simplified to make the MTM-2
new system easier to use.

MTM-2 is designed to help Industrial engineer measure process, cycle time of

manual assembly work and measurement work in the workplace environment.

Definition

MTM-2 is a system of synthesized MTM date and is the second general level of
MTM data. It is based exclusively on MTM data consists of:

1. Basic MTM motions

2. Combinations of basic MTM motions.

Specification
MTM-2 accords by the criteria established for combined MTM data system by
the International MTM Directorate in 1964. The following are MTM-2 satisfies eight
principal demands on combined MTM data;
1. Consistency - Between analysts
- Between area of application

2. Fast to handle
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. Universally named

. Easy to understand

. Descriptive of the method

. Combinable with other MTM data

. Based on MTM

o N oo o0 b~ W

. Specified in relation to speed of application / accuracy of results

Speed of Application
Speed of application varies between analysts and according to the nature of the
work. Original studies in Sweden showed MTM-2 to be some two times faster to use than

MTM-1.

System Accuracy

MTM-2 analyses, if produced by adequate trained and experienced
practitioners, are within + 5% (4.7%) at 95% confidence of MTM-1 analyses at cycles of
just under 1 minute or approximately 2000 TMU of non-repeated elements.

Total system variance for both MTM-1 and MTM-2 are shown in Figs 1 and 2.
The difference between the two curves at any given TMU value is the MTM-2 variance
from MTM-1. The data are plotted in log-log coordinates so that the reader can work with
“ straight ” lines.

The difference in ‘percentage of MTM-2 from MTM-1 decrease as the cycle
length increases. For example, at 6 minute cycles (10,000 TMU) the variance from MTM-
1 is only about T 2.1% and that of MTM-2 is & 4:2% . This means, for example, with
regard to MTM-1 at 10,000 TMU non-repeated cycles, that 95 out of 100 analysts would

be within &= 2.1% of each other, while 5 of the analysts would fall outside of these limits.

Accuracy of use a data system is determined by three factor:
1) System error
It is the error due to simplifying and combining motions in the construction of the

system itself. Applicator error is due to wrong application of the data the analyst. Error in
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the base system ( MTM-1) are due to the distance intervals, the use of average times for
various Grasps and Positions etc. and are small.

2) Application Error.

The application Errors for MTM-1 and MTM-2 have been found to be
comparable.

3) Error due to averaging, etc in the base system from which it was derived

Data Construction

The demands on the data, particularly of handling, indicate that simplicity of the
system is a fundamental quality. Simplicity was achieved in the MTM-2 system by MTM
technical simplification and by statistical simplification.

1. Technical simplification produced easy decision models and a limited the
number of alternative from which to choose. The decision making processes are
designed to identify the difficult alternatives by exception. The variables of MTM-2 have
been easy to observe and judge.

2. Statistical simplification was achieved by employing modern theories of
probability to reduce the vast amount of date available in the MTM-1 card in a way
which minimizes lose of accuracy. Statistical simplification consists of : 1. combining 2.

averaging 3. substituting and 4. eliminating.

Advantages

MTM-2 has the following advantages over Time Study;

1. It is faster to use than Time Study for comparable accuracy and methods
description.

2. The need to time and rate operator performance is eliminated.

3. It shows a clear and specific relationship between the method used and the
time required for task.

4. Improved methods and time standards can be developed by visualization

before a new method is introduced.
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5. Machine and equipment alternative can be compared by visualization before
commitment of capital expenditure.
6. Best manual methods can be compared with automated or computerized

alternative methods to quantity the true scope for saving.

Limitation

MTM.-2 deals with manual actions and simple mental processing. It does not
cover process or machine controlled times. These must be evaluated using a stop-
watch or manufacturers data.

MTM-2 should not be used in place of MTM-1 when any of the following are
characteristic of the work to be studied:

1. operation cycles of under 0.6 minutes. (36 seconds)

2. highly repetitive work

3. where details methods description is required.

4. work with a high level of simultaneous motions.

MTM Time Values
The unit of time used is one hundred-thousandth of hour (0.00001 hour), and is

referred to as one Time Measurement Unit (TMU). Thus, one TMU equals 0.0006 minute.

1667 TMU = 1.0 Minute
100 TMU = 3.6 Seconds
1 TMU = 0.036 Seconds

Definition Of Data

MTM-2 consists of : 1) Single Basic MTM Motion 2) Combination of basic MTM
motions

The data is adapted to the operator and independent of workplace or equipment

used. It is not possible to replace any element in MTM-2 by means of other element in

MTM-2.
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Data Card

MTM-2 contains 39 motion-time standards. The motions are mutually exclusive
and no motion can be analyzed in term of others on the card.

The MTM-2 system consists of 9 categories and 15 codes listed. This make the
data card, illustrated in Fig.5, extremely simple. It provides 39 time standards ranging

from 1 TMU to 61 TMU.

Simultaneous Actions (Simo Table)
The simultaneous table shown in Fig 4.0 MTM-2 data card provide the
information MTM-2 analysts usually need to determine whether a simultaneous motion is

possible - subject to the previously mentioned application rules.

Code Distance

Code From To
-5 More than O cm. Up to and including 5 cm.
-15 More than 5 cm. Less than and equal 15 cm.
-30 More than 15 cm. Less than and equal 30 cm.
-45 More than 30 cm. Less than and equal 45 cm.
-80 More than 45 cm. 45 cm. Up

Distance is. estimated, not measured, when using MTM-2. It is estimated as the
arc distance which the base knuckle of the index fixture, or the fingure tip, travels
whichever is the greater. In most instances this will also be the distance traveling by the
object such as the hand move 28 cm. to touch a buttom. (Arctan distance is
approximately 10% more than straight)

In longer GETs and PUTs the body may often move in the same direction as the
action, thus diminishing the effective distance traveled by the hand. In shorter distances,
the wrist may rotate, or whip, to assist the action. When body or wrist assistance takes

place, and is significant, it should be deducted from the total distance in order to obtain
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the Chargeable Distance to be used to determine the distance category. A
recommended way of assessing the chargeable distance is to perform the body

assistance first and then measure the remaining distance.

Body assistance reduce the time, but increase the effort required for a GET or
PUT and may be indicative of a poor layout at this work station. Distance should be
reduced to economic minimal whenever possible. When they cannot be reduced,

compensation should be given in the rest allowance.

Initially students should check distance estimated by measurement using a
flexible rule, or against a set of flexible distance class lengths. It is necessary to
establish clear mental benchmarks for the distances 5, 15, 30 and 45 cms. This may be
facilitated by reference to familiar objects - the dimension of page, the human hand,

standard screw driver, etc.

Neither interpolation nor extrapolation of distance is allowed. If finer distance
measurement is required, it is indicative that MTM-1, or a detailed level of core data

should be used.

GET-G

GET is an action with the predominant purpose of reaching with the hand or

fingers to an object, grasping the object and subsequently releasing'it.

GET has identifiable beginning and ending point which coincide from system to
system. It starts with a reach to the object, includes the grasping or gaining control of
the object, and ends when the object is released - which means that eventual release
(usually after a PUT, later described) is included in GET or “G” The following is a

diagram will be helpful in understanding the relationship between “ GET” and “ PUT”
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GET = Reach, Grasp, Release
PUT = Move, Position

GET can only be performed by the hand or finger. If an object is obtained using
a tool, tweezers etc., the action is a PUT not a GET. GET is usually preceded by the
release of the previous object and the next action is often to PUT the object to new

location.

Variables of GET
Selection of a GET is done by considering three variation:
1. Case of GET
2. Distance reached

3. Weight or Resistance to motion.

The first variable is the case of GET

The case are related to the kind of grasping action required. In MTM-2  three
cases of GET are recognized. The case of GET is determined by the number of
Grasping motions required by the average operator to secure sufficient control over an
object so that the next motion can start. A grasping is very short finger movement to
contact an object, move it slightly, or obtain a new hold on it.

The three cases of GET are A, B and C. Case A implies simple contact grasp,
such as when the finger push an ashtray across the desk. If an object such as a pencil
is picked up by simply enclosing the fingers with-a single movement, it is a case B
grasp. If the type of grasp is neither an A nora B, then itis a case C.

GA (No Grasping Motion )

This refers to contact, sliding, or hook grasp that is simply a plain touching of
the object. There are situations when an object is generally not placed sufficient control
to enable it to be lifted. For example , if the next action is to slide a part along a bench
and the part is by itself and in plain view, then sufficient control to slide it may be

obtained by simply contacting the part.
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GB ( One Grasping Motion )

Next in order of complexity is the simple closing of the fingers on a small,
medium, or large object with one grasping motion. This usually happens with easily
handled objects that is not mixed with other objects, by themselves and in plain view,

such as in getting a screwdriver. GB is the most common GET.

GC ( More than One grasping Motion )

This refers to the complex grasping action ranging from the pick-up of very small
object, or an object lying close against a flat surface, to getting a small object jumbled
with others. GC is open-ended and includes any number of grasping actions over one.
In practice, the number of grasping motions is limited. If the object requires many
grasping motion, the method of getting the object is usually changed, or the object is
presented a manner which facilitates grasping. When the fingers require to be very
precisely located prior to closing on the object, this should be interpreted as * more than

one grasping motion’ and the action classified as GC.

The second variable is the distance reached

After subtracting any body assistance. No interpolation or extrapolation is
required or permitted because of the way the distance categories are defined. Rather
than increase system accuracy, such actions will likely lower it. Estimation should be the
normal approach to determining the distance category, but only after experience has
been acquired.

Distance are expressed by the upper limited of the range which are 5,15,30,45
and over 45 cm. The reach distance is not a straight line from where the hand started to

where it controlled the object, but a slightly curved path as illustrated in Figure 7.

Arc distance is approximately 10 % more than straight line distance

SLD + 10% = Arc Distance
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The third and final variable is weight of the object or its resistance to motion.

This is for GET, the static weight factor of MTM-1. While more on this subject is
given in engineering work measurement, the factor is briefly discussed below under the
topic of GET WEIGHT - GW. Weight as a variable must also be considered in the MTM-2

action called PUT.

GET WEIGHT - GW

Get Weight is the action required for the muscles of the hand and arm to take up
the weight of the object or to overcome the initial resistance to motion.

Get Weight starts with the grasp on the object completed; it involves the
application of muscular force necessary to gain full control of the weight of the object; it
ends the object under sufficient control to permit movement of the object. GW occurs
after the fingers have closed on the object in the preceding GET. It must be
accomplished before any actual movement can take place. It also applies to working
against resistance; for example in operating a stiff lever, or using a tool against

resistance.

GET includes ;

At start : Object is within control muscular force to overcome the weight or
resistance to permit movement of an object.

At End : When the object can be transported.

GET Lifting

1) Weight or resistance least than 2 Kilograms per hand : No GW value is
assigned.

2) Weight or resistance more than 2 Kilograms per hand : GW value is assigned.

1 TMU is assigned for every Kilograms including the first two Kilograms so GW3

=3 TMU.
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GW Sliding

A GW can occur without a GET. For example, if a wrench is used to unscrew a
rusted-on nut or lag screw into a hard wood, extra time will sometimes be need in
acquiring control of the resistance to turning, although no GW was needed in acquiring
control of (or PW in transporting the wrench to the nut or screw ) the wrench weight.
Effective New Weight.

When considering weight or resistance, it is necessary to determine the Effective
Net Weight. With one handed movements in free space, the ENW is the weight of the
object, or its resistance to motion. If two hands are used equally, the ENW is half the
weight or resistance. Foe sliding movement, the resistance to motion is weight of the
object multiplied by the coefficient of fiction between the surface of the object and the
surface over which it slides. Unless actual resistance is known, or can be measure, an
average coefficient of friction of 0.4 can be assumed. Thus , the ENW can generally be
taken as 40% of the object Weight if one hand is used, and 20% of the weight if two

hands are used.

ENW 1 Hand 2 Hands
Free W 0.5W
Sliding 0.4W 0.2W

A second method isto calculate the resistance using the object’s weight and the
coefficient of friction. Average coefficient of friction as taken-are shown in indicated
table. The formula for the force required to slide an-object is W (weight)XF_ (coefficient
of friction). If two hands are used equally-to slide the object, divide the weight by 2 in the
formula or divide the force exerted by 2. This force is the Effective Net Weight. If two
hands support or lift an object, the ENW is the weight of the object divided by 2. The
ENW is the weight used in calculating GW and PW
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Note : Coefficients of Friction ( Average Values )

Surface Friction Coefficient Average Value
Wood on Wood 0.3t00.5 0.4
Wood on Metal 0.2t00.6 0.4
Metal on Metal 0.3 0.3

Weight or resistance should be estimated if exact figure are not available. Partial
kilograms should be rounded up to the next whole number. If accurate measurement is

required, it can be conveniently done using a spring balance.

PUT-P

PUT is an action with the predominant purpose of moving an object to a
destination with the hand of fingers.

PUT can only be performed by the hand or fingers. Moving something using the
leg or the whole body is a Body Action, not a PUT

PUT action starts with-the object grasped and under control at the initial place; it
includes all transporting and correcting motions necessary to place the object; it ends
with the object still under control at the intended place. It is generally preceded by
gaining control of the object with a GET and the next action is often another GET. At the
end of the PUT the object is still-under manual-control. In a significant number of
instances PUT is preceded and/or followed by another PUT. This is particularly common
when using_hand tools with a repetitive action, for example in filing, wiping , sawing and

painting.

Variables of PUT
PUT is selected after considering three variation.
1. Cause of PUT. It is distinguished by the correcting motions employed.
2. Distance moved.

3. Weight of the object or its resistance to motion.
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Case of PUT

Like GET, there are three cases of PUT. The Case of PUT is determined by
whether or not Correction Motions are required by the average operator in positioning
the object. A correction motion is a short, highly controlled alignment, orientation or
hesitate at the terminal point of a PUT. They are required due to: close fits, lack of
symmetry, awkward working condition, flexibility of the object, difficulty in handing the
object to be located and weight (but not all objects).

The simplest PUT is throwing an object aside or putting it aside to a general
location. A complex PUT may involve very precise location of the object, such as

locating a Yale key to a lock.

PA - No Correction

This is evident as a smooth motion from starts to finish and is the action
employed in laying aside an object, placing an object against a stop or to an
approximate location. PA is the most common MTM-2 motion. It represents some 70% of
PUTs and some 40% of all motions. It is @ smooth continuous motion, with only normal
acceleration and deceleration characteristics and with no correcting motions. No abrupt
change in direction or adjustment at the end-point. Loose tolerance or clearance more
than 1 cm. such as laying aside a hand tool, placing a drill jig against a stop, tossing a

discard object into a bin, wiping a surface with a cloth, closing a door.

1. Smooth and continuos

2. No abrupt

PB - One Correction

This occurs most commonly in positioning easy to handle objects to a loose fit.
Some correction is required but this is not obvious when performed at normal speed. It
is difficult to recognize and the decision model which is designed to identify it by

exception. Exceptionally, a PB can be used to lay an object aside carefully. Its
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movement look like smooth with one adjustment. Close tolerance (B-A) diameter 1 cm
and less. Put down on object with one adjustment to straighten it such as putting the
cap on the ball point pen, locating a pen to paper prior to writing, putting a pin to a

chambered hole, locating a drill bit to a chuck.

PC - Obvious Correction

With PC, corrections are usually obvious; that is, they can be distinguished
visually by a trained observer when watching an operator working at normal pace. As a
general guideline, parts which require to be located to engineering tolerances will need
PC. When the object being positioned is difficult to handle by nature of its size, weight,
flexibility or awkward grasping point, a PC will be required, even when clearance is
relatively large. More than one adjustment to align to orient an object to another object
such as locating a spanner to a bolt head, positioning a circle to a shaft, putting a letter
to an envelope, lining up a ruler accurately, locating a non-symmetrical part to a jig,

putting a Yale key to a lock, positioning a screwdriver bit to a screw slot.

PUT Weight - PW

PUT Weight is an additional to PUT motion to take account of the slowing down

of the MOVE motion due to weight or resistance.

PW starts when the move begin; it include the additional time, over and above
the move time in PUT, to compare for the differences in time required for moving heavy
and light objects over the same distance; it ends when the move ends. It is similar or

analogous to the dynamic factor of weight in MTM-1.

Every PW must have an associated GW preceding it; but it don’t need

immediately precede it. If a heavy object has been brough under control, is moved once
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and is later moved again, using the same muscle grouping, a second GW is not

required before the second PW.

Effective New Weight.

Time for weights are calculated or determined as in GW. For weights over 1 Kg
up to 5 Kgs, 1 TMU is allowed and the code is PW5. Each 5 Kgs increment above 5 Kgs
is allowed 1 TMU, and the code indications are PW10, PW15, PW20 etc.

1 TMU

Between 2 and 5 kg
2 TMU

Between 5 and 10 kg

PW5 =1TMU
PW10 =2 TMU
PW15 =3TMU

Simultaneous and combined motion
Previous sections have dealt with MTM-2 actions as they occur independently.
The purpose of this section is to examine how the actions interact and to formula some

simple application rules and guidelines.

Motion combinations can be divided into four categories;
1. Consecutive
2. Combined
3. Simultaneous

4. Compound

Consecutive motions
The series of actions is performed without a break in sequence, overlap or

combination of a motion with another.
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Combined motions

Two or more motions are performed by the same hand during the time required
by the Limiting Motion, or manual motions are performed during a Body Motion.

When two motions are performed in the time for one of them, the motion with the

higher time value is said to be the limiting motion : the other is said to be limited out.

The coding convention is to bracket the combined actions together and to strike
through the one which is limited out. Only the time value for the limiting action is entered.

It is not necessary to show all limited out Regrasps in an analysis, unless they
have a specific purpose.

When GET or PUT occur in combination with STEP or BEND actions, GA, GB
and PA are normally totally limited out. The non-limited distance for GC,.PB and PC is
usually 5.

The first, or final, STEP in walking can often, but may not be, limited out by an
accompanying BEND Action.

GET WEIGHT is never limited out. When Body Actions occur with heavy weights,
the tendency is to move the weight in close to the body before starting a Body Motion

and to complete the body motion before putting the object down.

Simultaneous motion

A motion is performed by one hand and, during the same time, the other hand
performs a mation requiring the same, or less , time.

The convention is to circle the action which-is limited out and to allow only the
higher time. If both actions have the same time value, neither should be circled, but only
the time for one should be entered.

When two actions cannot be completely performed simultaneously. It is usual
that their transportation components can be; leaving a residual complex motion of 5
distance.

Note: Area of normal vision is that area bounded by circle of 4” or 10 cm. diameter at

the focal length of eye ( Normal Person Length = 40 cm. )
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Plain Reach
It is a get motion to an indefinite location to get the hand out of the way, simply

drifting for no purpose or for body balance. It is rarely time limiting.

Compound motions
During the same time, one body member performs either a single or combined
motion while another body member performs a combined motion or more than one

motion in a consecutive series.

Apply Pressure - A

Apply pressure is an application of controlled muscular force to overcome object

resistance , accompanied by object movement of less than 6 mm, and is recognized as

a noticeable hesitation which is required for setting the muscles

A is an action with the purpose of exerting muscular force of an object. A include

1. The application of controlled increasing muscular force.

2. A Minimum reaction time to permit reversal of force and

3. The subsequence release of force

In A, the object is not displaced more than 6 mm. (1/4”)

The difference between Force application and Apply Pressure

Fore Application (GW + PW) : You apply force with movement of the force over a

distance (distance is not noticeable)

Apply Pressure (A) : Make force over a restricted distance do not more 6 mm.

(distance is not noticeable)
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Apply Pressure has three component;
1. Controlled Application of force
2. Minimum Dwell, with constant force

3. Release of Force

A fourth component may also be included to realign the fingers or reset the
muscles prior to the application of force. This is similar to a Regrasp. As this is allowed
for in the average time for the action, a Regrasp should not be assigned in conjunction

with Apply Pressure.

Apply Pressure includes only a Minimum Dwell Time for the brain and the body
to sense that sufficient force has been exerted and to initiate the reversal and release of
force. If force is maintained beyond this Minimum Dwell, the holding down action must

be evaluated separately as Process Time.

If, following the application of force, the object is displaced more than 6 mm.,
the Dwell and Release Force components take place during movement and the action is
GW not A. Disengaging one object from another, where there is a recoil action following

separation, therefore should be analyzed as GW + PA-.

Putting things together formally often involve-Apply Pressure taking them apart is
most likely to'use GET Weight, and possibly PUT Weight, since movement is usually

over 6 mm. and the recaoil dissipates any release of force.

Apply Pressure with body motions

Apply Pressure is basically a annual action. It may also be used with other Body
Motions to overcome the effects of heavy weight or resistance greater than that which
can be naturally overcome by use of the body member. The motion of the body member
must be seen to be appreciably slowed down for an Apply Pressure to be assigned.

Note: A Foot Motion with Pressure should be analyzed as F + A.
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Regrasp - R

Regrasp is a one -handed finger action to shift the grip on an object.

Consists of up to 3 digital and fractional motion of the finger in order to secure a
finger hold or the object.

It starts with the object in the hand; it includes muscular and digital readjustment
of the grasp on the object; it ends with the object in a new location in the hand. A single
Regrasp consist of three very short finger motion. During the performance of a Regrasp,
the hand holding the object maintain control over it.

Regrasp should not be assigned with Apply Pressure, since the muscular and

digital adjustment in Apply Pressure are already allowed for in its average value.

Regrasp should not generally directly follow GET.

During the performance of manual work the finger frequently make minor shifting
motions to improve the grasp and to keep the objects being handled under balanced
manual control. For most of the time there are achieved during the performance of other
motion, often during PUTs.

There are instances when the other motions must cease until the grasp has been

altered. However, Regress are necessary separate actions.

Correction
The number of correction made by the hand.fingers at the terminal point of a

PUT ‘motion determine the case of PUT.

Eye Action - E

Eye action is an action with the purpose of

either : recognizing a readily distinguishable characteristic of an object or :

shifting the aim of the axis of vision to a new viewing area.
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The are covered by a single Eye Focus is known as the Area of Normal Vision.
This is a circle of 10 cm diameter at 40 cm from the eyes. It is the area within which
detailed work can be done without the need for the eyes to refocus and is the preferred
area for fine work, reading and writing. Actions starting, or finishing, within the Area of
Normal Vision have an increased probability of simultaneous performance.

Eye Focus

Eye action is only used if a simple binary decision has to be made such as Go /
No Go, Good / Bad, Crack / No Crack, Pass / Fail, Dirty / Clean, Good Solder Joint / Bad
Solder Joint

Decision must be made order known characteristic + training to do inspection.

Eye Travel

When the eyes have to shift the aim of vision from one area to another outside

the area of Normal vision

Note : What is included in Eye Action ?

* Eye focus-includes the time for the muscles of the eyeball to readjust its focus
on the object within the area of normal vision.

* Eye travel is the shift of the.aim of vision of the eyeball from one area to another

outside the area of normal vision

Step-S

Step is ; a leg motion with the purpose of moving the body,

or ; a leg motion longer than 30 cm.

In the majority of manual work, Step is used to cover walking. To evaluate

walking, the number of times which a foot contacts the floor is counted. This includes
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the first and the last steps which are usually shorter than the intermediate ones. The
times required for accretion and deceleration respectively compensate for the reduced
distance and hence full STEPs are allowed. STEPs may be in any direction, forward,
backward or to the side.

It is important that STEPs required by the average operator are counted or
estimated. Actual pace length varies according to personal physical characteristics,
obstructions to be negotiated and with any weight carried.

The length of a STEP motion may be less than or greater than 30 cm. so long as

the objective of the motion is to displace the trunk of the body

Foot Motion - F
Foot motion is a short leg or foot motion when the purpose is not to move the

body.

Foot motion starts with the leg and foot at rest; it includes a motion of leg or foot,
not exceeding 30 cm, pivoted at the hip, knee or instep; it ends with the foot and leg at
rest in a new location.

A single foot motion allows for movement in one direction only. Thus, when a foot
pedal is depressed, there may be three, or even four, action involved - foot to the pedal,
depress pedal, return to rest.

When a FOOT motion occurs with force being applied, without the intent to move

the body, an Apply Pressure should be allowed to compensate for the force.

Bend and Arise - B

Bend and Arise are the action used to lower the trunk from an upright posture to
a stable stance where the handle, if hanging freely, would reach to the knees or below,
followed by an arise to an upright posture.

Bend and Arise starts with the body in upright; it includes movement of the trunk

and other body members to achieve a vertical change of body position to permit the
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hands to reach to or below the knees; it also includes a later arising; it ends with the

body returned to an upright posture.

Crank - C

Crank is a motion with the purpose of moving an object in a circular path of more
than half a revolution with the hand or fingers.

Crank starts with the hand on the object; it includes all transporting motion to
move the object in circular path; it ends with the hand on the object with one revolution
completed.

If the circular motion is more than one-half a revolution up to a full revolution, the
cranking action requires the assignment of one C, even though the circular motion may
continue beyond one revolution. However, this continuation starts another CRANK, and
requires the assignment of another C if it continue to one-half addition revolution. Each
revolution of a continuous cranking action is a C.

After the last full revolution of the object, any circular motion of more than one-
half a revolution, but less than a full revolution, is also to be assigned a C.

The definition is moving an object in a circular path, although the actual path
need not be a true circle, as in winding a string about a rectangular box. It obviously
could be an ellipse or an oval or any path approximating a circle. The diameter of C is
not involved in the determination of the time of C-because the effect of diameter was

taken into account in the design of MTM-2

There are only two variables to be considered in applying Crank.

1) Revolutions may be continuous or intermittent. They should be rounded to the
nearest whole number. Crank applies to all motions in a circular path, other than running
a threaded fastener by hand or screwdriver.

2) Weight or Resistance is treated exactly as for GET and PUT; indeed Crank is
a specialized form of PUT Case A. An appropriate GW is added after the proceeding

GET and a PW is recorded after the Crank. PW applies to each revolution, whether the
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Cranking is continuous or intermittent. GW is applies only once for a continuous series
of revolutions, but to each revolution, if Cranking is intermittent.

No correction motion of Crank are included. If a Cranking motion is required to
end at an accurate location, such as in lining to mark, an additional PUT - PC or PB -

must be allowed.
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MTM - 2 Analysis Sheet (Before Improvement)

Product : Vail PCC
Opn. : Inspection Raw Material

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up raw flex GB 45 18 @ 1. Move hand to flex
2. Hold - 7 GB5 2. Pick up flext
3. Hold - 36 PC45 3. Move pallet to work area under scope
4. Hold - 7 E 4. Eye travel
5. Hold - 7 E 5. Eye focus on flex
6. Hold - 7 E 6. Eye travel for 6 positions
7. Hold - 7 E 7. Eye focus on 6 points
8. UD - 19 PB30 8. Aside
Total (TMU) 108
Normal Time ( Second ) 3.89
Personal Allowance ( Percentage ) 15%|* Visual
Standard Time ( Second ) 4.57
UPH 2,361
DGR 48,589
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Product : Vail PCC
Opn. : Print Solder Paste with MPM1500

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 27 - 1. UD
2. Move to work area (PA 45 15 @ 2. Move to work area
R
3. Hold 3 raw flexes - 7 GB5 3. Touch vacum switch
4. Hold 3 raw flexes - B PA5 4. Turn on
5. Move to transfer 1st one to RH 3 RASRIN F & # (_G) 3 |5. Move to await for picking
6. Hold 2 raw flexes - 2y GB5 3 |6. Grasp 1straw flex
7. Hold 2 raw flexes - 78 PC15 3 |7. Locate 1st raw flex to printer nest
8. Hold 2 raw flexes - 30 [ PB5 3 |8. Adjust tail area
-, 1w
9. Inspection B o FfﬁEﬁi 35 = 5 |9. Inspection
10. Move hand to start buttom " . FEB3O 19 PB30 10. Move hand to start buttom
11. Apply pressure p V . A 14 A 11. Apply pressure
12. Printing time = 8.00 sec. _4AF & 4 EBT 222 PT 12. Printing time = 8.00 sec.
13. Move to vacum switch 4 Y . GB5 7 GB5 13. Move to vacum switch
14. Turn off 4F PAS 3 PAS 14. Turn off
15. Pick up the 1st printed flex y & GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD y | d 14 GB30 17. Pick up the 3rd printed flex
18. UD i PA30 18. Aside
Total TMU for Operating 540
Stencil & Printer Nest Cleanning 21
19.UD = 18 GB45 19. Pick up TX1000
20. UD ha 15 PB15 20. Dip TX100 to IPA
21.UD 30 PA5 4 |21. Dip IPA
22.UD - 30 PB50 22. Move to stencil
23.UD 36 PA15 6 |23. Clean stencil
24.UD 30 PB45 24. Dip IPA for printer nest cleaning
25.UD 10 PAS5 4 |25. Dip TX1000 to IPA
26. UD 19 PB45 26. Move to Printer Nest
27.UD 36 PA15 6 |27.Clean Nest
28.UD £ _ .. |. 19 | PB45 28. Aside TX1000
Total for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU) 621
Normal Time ( Second ) 22.36
Personal Allowance ( Percentage ) 15%|* Standing
Standard Time ( Second ) 26.31
UPH 410 [* 3-up per stencil
DGR 7,411
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MTM - 2 Analysis Sheet (Before Improvement)

Product : Vail PCC
Opn. : Load connector to reflow pallet

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand

1. Pick up empty pallet GB 45 18 @ 1. Move hand to pallet

2. Hold - 7 GB5 2. Pick up empty pallet

3. Move pallet to working area PA30 11 PA30 3. Move pallet to work area under scope

4. Pick up the 1st connector from tray GC45 27 @ 4. Move to tray

5. Hold the 1st connector - 14 GC5 5. Pick up the 2nd connector from tray

6. Locate the 1st connector to pallet [Pcas 36 @ 6. Move the 2nd connector to pallet
1o

7.UD - 21 PCS 7. Locate the 2nd connector to pallet

8. Pick up the 3rd connector from tray - GC45 18 G- 8. Move to tray

9. Hold the 3rd connector Pl 14 GC5 9. Pick up the 4th connector from tray

10. Locate the 3rd connector to pallet % PC45 36 g 10. Move the 4th connector to pallet

R

11. UD T - 21 PC5 11. Locate the 4th connector to pallet

12. Pick up the 5th connector from tray GC45 27 G- 12. Move to tray

13. Hold the 5th connector - 14 GC5 13. Pick up the 6th connector from tray

14. Locate the 5th connector to pallet [PC45 36 P- 14. Move the 6th connector to pallet
1o

15. UD - 21 PC5 15. Locate the 6th connector to pallet

16. UD - 10 GB15 16. Pick up pallet

17. UD - 24 PB45 17. Aside pallet

Total (TMU ) 355

Normal Time ( Second ) 12.78

Personal Allowance ( Percentage ) 11%

Standard Time ( Second ) 14.36

UPH 1,504

DGR 31,584
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MTM - 2 Analysis Sheet (Before Improvement)

Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Load printed flex to reflow pallet Dated : Apr. 06'99.

Description Description

Left Hand No. LH TMU RH No. Right Hand

1.Pick pallet consisted of 3 printed flexes. GB 45 18 - 1. UD
2. Move to work area PA45 15 @ 2. Move to pallet
3. Hold pallet - 7 GB5 3. Move pallet to work area under scope
4. Aside pallet at work area PA15 6 PA15 4, Aside pallet at work area
5. Hold pallet 3 @ 5. Move to the 1st flex
6. Hold pallet - ' S8 GC5 6. Pick up the 1st flex to pallet.
7. Hold pallet - 21 PC5 7. Locate the 1st flex to pallet.
8. Hold pallet 14 GC5 8. Pick up the 2nd flex to pallet.
9. Hold pallet - 21 RES 9. Locate the 2nd flex to pallet.
10. Hold pallet 4f7ﬁ 14 GC5 10. Pick up the 3rd flex to pallet.
11. Hold pallet | Wil 21 PC5 11. Locate the 3rd flex to pallet.
12. Hold V #7 26 PC15 12. Move to microscope
13. Focus inspection at 1st F £ E 7/ E 13. Focus inspection at 1st
14. Eye travel to 2nd y E 7 E 14. Eye travel to 2nd.
15. Focus inspection at 2nd rd E 7 E 15. Focus inspection at 2nd
16. Eye travel to 3rd. E 7 B 16. Eye travel to 3rd.
17. Focus inspection at 3rd B 7 E 17. Focus inspection at 3rd
18. Aside to screen printer machine = 7 E 18. UD
19.Pick pallet consisted of 3 pritned flexes. | GB 45 18 - 19. UD
20. Move to work area PA45 15 @ 20. Move to pallet
21. Hold pallet —— tf GB5 21. Grasp pallet
22. Aside pallet at work area PA15 6 PA15 22. Aside pallet at work area
23. Hold pallet > @ 23. Move to the 1st flex
24. Hold pallet - 14 GC5 24. Pick up the 1st flex to pallet.
25. Hold pallet - 21 PC5 25. Locate the 1st flex to pallet.
26. Hold pallet 14 GC5 26. Pick up the 2nd flex to pallet.
27. Hold pallet - 21 PC5 27. Locate the 2nd flex to pallet.
28. Hold pallet 14 GC5 28. Pick up the 3rd flex to pallet.
29. Hold pallet - 21 PC5 29. Locate the 3rd flex to pallet.
30. Hold 26 PC15 30. Move to microscope
31. Focus inspection at 1st E 7 B 31. Focus inspection at 1st
32. Eye travel to 2nd E 7 E 32. Eye travel to 2nd.
33. Focus inspection at 2nd E 7 E 33. Focus inspection at 2nd
34. Eye travel to 3rd. E 7 E 34. Eye travel to 3rd.
35. Focus inspection at 3rd E 7 E 35. Focus inspection at 3rd
36. UD - 19 PB30 36. Aside
Total (TMU ) 450
Normal Time ( Second ) 16.20
Personal Allowance ( Percentage ) 11%|* Visual constrain
Standard Time ( Second ) 18.20
UPH 1,187
DGR 24,428
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MTM - 2 Analysis Sheet (Before Improvement)

Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Locate printed flex to reflow pallet and load to Pick&Place Dated : Apr. 06'99.

Description Description

Left Hand No. LH TMU RH No. Right Hand

1.Pick pallet consisted of 6 pritned flexes. GB 45 18 - 1. UD
2. Move to work area PA45 15 @ 2. Move to pallet
3. Hold pallet - 7 GB5 3. Move pallet to work area under scope
4. Aside pallet at work area PA15 6 PA15 4, Aside pallet at work area
5. Hold pallet 3 @ 5. Move to the 1st flex
6. Hold pallet - 14 GC5 6. Pick up the 1st flex tail to pallet.
7. Hold pallet - 21 PC5 7. Locate the 1st flex tail to pallet.
8. Hold pallet 14 GC5 8. Pick up the 2nd flex tail to pallet.
9. Hold pallet - 21 RES 9. Locate the 2nd flex tail to pallet.
10. Hold pallet 4f7ﬁ 14 GC5 10. Pick up the 3rd flex tail to pallet.
11. Hold pallet S 21 PC5 11. Locate the 3rd flex tail to pallet.
12. Hold pallet V #7 ; 14 GC5 12. Pick up the 4th flex tail to pallet.
13. Hold pallet F £ - 2 PC5 13. Locate the 4th flex tail to pallet.
14. Hold pallet y | 14 GC5 14. Pick up the 5th flex tail to pallet.
15. Hold pallet F = 21 PC5 15. Locate the 5th flex tail to pallet.
16. Hold pallet 14 GC5 16. Pick up the 6th flex tail to pallet.
17. Hold pallet - 21 PC5 17. Locate the 6th flex tail to pallet.
18. Eye travel to pallet = 7 E 18. Eye travel to pallet
19. Focus inspection at 1st y B = 7 E 19. Focus inspection at 1st
20. Eye travel to 2nd E A E 20. Eye travel to 2nd.
21. Focus inspection at 2nd = et E 21. Focus inspection at 2nd
22. Eye travel to 3rd. E 7 B 22. Eye travel to 3rd.
23. Focus inspection at 3rd = 7 E 23. Focus inspection at 3rd
24. Eye travel to 4th E 7 E 24. Eye travel to 4th
25. Focus inspection at 4th E 7 E 25. Focus inspection at 4th
26. Eye travel 5th. E 7 E 26. Eye travel 5th.
27. Focus inspection at 5th E 7 E 27. Focus inspection at 5th
28. Eye travel to 6th. E 7 E 28. Eye travel to 6th.
29. Focus inspection at 6th E 7 E 29. Focus inspection at 6th
30. Hold - 18 GB45 30. Pick up cover
31. Hold - 36 PC45 31. Locate to pallet
32. UD 36 PC45 32. Lote to Pick&Place conveyor
Total (TMU ) 430
Normal Time ( Second ) 15.48
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 17.39
UPH 1,242
DGR 26,082
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MTM - 2 Analysis Sheet (Before Improvement)

Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Unload PCC from reflow pallet to cleaning basket Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand

1. Pick up pallet 5 GB 45 90 - 1. UD

2. Move to W/A 5 PA45 15 @ 2. Move to pick up pallet

3. Hold - 35 GB5 5 |3. Pick up pallet

4. Move pallet to working area 5 PB30 55 - 4. Hold

5. Hold X 70 | GB30 5 |5.Pickup " Lead former "

6. Hold - ' 204 FPAlS 30 [6. Unlock 1st clamp using "Lead former"

7. Hold - 18 1 PA5 30 |7. Putout clamp

6. Hold - 95 Se1S 5 |6. Pick up cover plate

7.UD .~ - 75 PB15 5 |7. Aside cover plate

8. Move to base pallet 5 F@ 70 GB30 5 |8. Pick up base pallet

9. Pick up base pallet . 1 GBS 35 - 9. Hold

10. Drift for inspection 6 | PAl5 36 PA15 6 |10. Drift for inspection

11. Eye inspection for 1st - 6th & £l 210 E 30 |11. Eye inspection for 1st - 6 th

12. Eye travel to 6 times w 175 E 25 [12. Eye travel 6times

13. Hold £ . 6 PA15 5 |13. Locate to work area

14. Move to 2nd flex | 5 N GH 26 GC15 19 |14. Pick up 1st flex

15. Pick up 2nd y 8 GC5 14 - 15. Hold

16. Locate to C/B F 9 PB15 75 PB15 5 |16. Locate to C/B

17. Move to 4th 777@7 95 GC15 5 |17.Pick up 3rd flex

18. Pick up 4th 5 GC5. 70 - 18. Hold

19. Locate to C/B 5 | PB15 75 PB15 5 |19. Locate to C/B

20. Move to 6th 5 {Co) | o5 | ccis | 5 |20 Pickup sth flex

21. Pick up 6th 5 GC5 TS - 21. Hold

22. Locate to C/B 5 PB15 75 PB15 5 |22. Locate to C/B

23. UD 4 18 GB45 |  |23. Pick up basket cover

24.UD 11 PA30 24. Close

25. Aside PB45 24 PB45 25. Aside

Total (TMU) 1,728

Normal Time ( Second ) 62.21

Personal Allowance ( Percentage ) 11%

Standard Time ( Second ) 69.90

UPH 1,545 | 1 Basket = 30 units

DGR 32,445
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Product : Vail PCC
Opn. : Locate baked flexes from cleaning basket to in-process tray

Prepared by : Narongsak N.

Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1.Pick up cleaning basket GB 45 18 (G-) 1. Move to cleaning basket
2. Hold - 7 GB5 2. Pick up cleaning basket
3. Move to w/a PA45 15 PA45 3. Move to w/a
4. UD - 7 GB5 4. Pick up cover
5. Move to pick up cover basket (6D 15 PA45 5. Open
6. Pick Up cover GESR IV 7 &7 & - 6. Hold
7. Aside PA15 6. F 7.UD
4. Move to 2nd flex to 30th 30 | (c) | 570 | Ge15 | 30 |4.Pick up 1st flex to 29th
5. Pick up 2nd 30 GC5 | 420 - 6 |5.Hold
6. In process tray ol 780 |' PEiis5 30 |6. Locate to in prcess tray
e/ 1 &
7. Locate to tray SO T C5 630 30 |(7.UD
Y. R

Total (TMU) 2,475
Normal Time ( Second ) 89.10
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 100.11
UPH 1,079 (1 tray = 30 units
DGR 22,659
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Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Inspection Dated : Apr. 06'99.
Description Description
Left Hand No. LH TMU RH No. Right Hand
1 Pick up inprocess tray GB 45 18 GB45 1 Pick up inprocess tray
2 Hold - 24 PB45 2 Locate inprocess tray
3 - - 11 GC15 pworkal 3 Pick up flex
4 Hold @ 6 PA15 4 Move towla
5 Pick up flex GB15 10 - 5 Hold
6 Hold - 15 PB15 6 Move to be under scope
84 E 12 7 Eye travel to 1st
84 E 12 8 Eye focus at 1st
9 Hold - GB5 9 Pick up yp turn around
10 UD - PA5 10 Turn
11 Pick up GB5 - 11 Hold
12 Hold - GB5 12 Pick up
13 84 E 12 13 Eye travel to 1st
14 84 E 12 14 Eye focus at 1st
15 Asid to inprocess tray PB30 19 - 15 UD
Total (TMU ) 439
Normal Time ( Second ) 15.80
Personal Allowance ( Percentage ) 15%|Visual constraint
Standard Time ( Second ) 18.59
UPH 1,162
DGR 23,914
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Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Functional Test Dated : Apr. 06'99.
Description Description
Left Hand No. LH T™MU RH No. Right Hand
1. UD - 27 GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ 36 |[[Pcas 2. Locate PCC to shuttle nest
Lo
3. Get shuttle nest  GBSI BB &7 - 3. Hold
4. Hold A Fy GB5 4. Pick up PCC tail
5. Hold - 21 | PC5 5. Locate tail to shuttle
6. UD - GBS 6. Pick up swing clamp
7. UD - 3 PA5 7. Turn swing clamp to lock PCC
6. Inspection L™ E P E 1 |6. Inspection
7. Move to sensor buttom ) PA30 11 @ 7. Move to " ENTER " Keyboard
8. UD o ’i ./ /i i 7 GB5 8. Press " ENTER " buttom
9. Test & processing time = 37.73 sec. & IIET 1049 PT 9. Test & processing time = 37.73 sec.
10. Pick up shuttle nest £ F 585 Y% GB5 10. Pick up swing clamp
11. Hold 7J:7 y | - 3 PAS5 11. Turn swing clamp to unlock PCC
12. Hold )’ Y - 14 GC5 12. Pick up tested PCC
13. UD y Y W 36 PC45 13. Locate to inprocess tray
Test modes Test Time (Seconds)| =g
1. PGD 16.5 R “
2. RDX 8.26 | y
3. RDY 0.78
4. RDY 0.63
5. CRD 0.67 y —
6. CWD 10.89
37.73
[Total (TMU) 1,242
||Norma| Time ( Second) 44.71
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 50.24
UPH 72
[Dcr 1,399
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Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Bending Dated : Apr. 06'99.
Description Description
Left Hand No. LH T™MU RH No. Right Hand
1. Move to tray D) 27 | ccas 1. Pick up PCC from tray
2. Pick up PCC from tray GC5 14 - 2. Hold
3. Move to bending fixture 36 |[Pc4s 3. Move pallet to work area under scope
- U
4. Put to bending fixture PC5 P23 - 4.UD
5. Pick up PCC tail GB5 4 "~ GB5 5. Pick up PCC tail
6. Put PCC tail out of bender PA5 P _\gFPAS 6. Put PCC tail out of bender
7. Touch start buttom GB30 14 GB30 7. Touch start buttom
8. Apply pressure A 14 A 8. Apply prssure
9. Processing Time = 4.00 seconds. 4[* PT 12 BRI 9. Processing Time = 4.00 seconds.
10. Move to bending fixture V. @ 14 GC5 10. Pick up bended PCC
11. Pick up bended PCC GC5 14 - 11. Hold
12. Move to tray V. 7+ P> | 36 | Pcas 12. Aside bended PCC into tray
13. Aside bended PCC to tray . <J PC5 21 - 13.UD
Total (TMU ) 333
Normal Time ( Second ) 11.99
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 13.47
UPH 534 |2 up per time
DGR 10,823
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Product : U8
Opn. : Inspection Raw Material

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up raw flex GB 45 18 @ 1. Move hand to flex
2. Hold - 7 GB5 2. Pick up flext
3. Hold - 36 PC45 3. Move pallet to work area under scope
4. Hold - 7 E 4. Eye travel
5. Hold - 7 E 5. Eye focus on flex
6. Hold - 7 E 6. Eye travel for 6 positions
7. Hold - 7 E 7. Eye focus on 6 points
8. UD - 19 PB30 8. Aside
Total (TMU) 108
Normal Time ( Second ) 3.89
Personal Allowance ( Percentage ) 15%|* Visual
Standard Time ( Second ) 4.57
UPH 2,361
DGR 48,589
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Product : U8
Opn. : Print Solder Paste with MPM1500

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 27 - 1. UD
2. Move to work area (PA 45 15 @ 2. Move to work area
R
3. Hold 3 raw flexes - 7 GB5 3. Touch vacum switch
4. Hold 3 raw flexes - B PA5 4. Turn on
5. Move to transfer 1st one to RH 3 RASRIN F & # (_G) 3 |5. Move to await for picking
6. Hold 2 raw flexes - 2y GB5 3 |6. Grasp 1straw flex
7. Hold 2 raw flexes - 78 PC15 3 |7. Locate 1st raw flex to printer nest
8. Hold 2 raw flexes - 30 [ PB5 3 |8. Adjust tail area
-, 1w
9. Inspection B o FfﬁEﬁi 35 = 5 |9. Inspection
10. Move hand to start buttom " . FEB3O 19 PB30 10. Move hand to start buttom
11. Apply pressure p V . A 14 A 11. Apply pressure
12. Printing time = 6.50 sec. _4AF & 4 EBT 181 PT 12. Printing time = 6.50 sec.
13. Move to vacum switch 4 Y . GB5 7 GB5 13. Move to vacum switch
14. Turn off 4F PAS 3 PAS 14. Turn off
15. Pick up the 1st printed flex y & GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD y | d 14 GB30 17. Pick up the 3rd printed flex
18. UD i PA30 18. Aside
Total TMU for Operating 499
Stencil & Printer Nest Cleanning 21
19.UD = 18 GB45 19. Pick up TX1000
20. UD ha 15 PB15 20. Dip TX100 to IPA
21.UD 30 PA5 4 |21. Dip IPA
22.UD - 30 PB50 22. Move to stencil
23.UD 36 PA15 6 |23. Clean stencil
24.UD 30 PB45 24. Dip IPA for printer nest cleaning
25.UD 10 PAS5 4 |25. Dip TX1000 to IPA
26. UD 19 PB45 26. Move to Printer Nest
27.UD 36 PA15 6 |27.Clean Nest
28.UD £ _ .. |. 19 | PB45 28. Aside TX1000
Total for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU) 580
Normal Time ( Second ) 20.86
Personal Allowance ( Percentage ) 15%|* Standing
Standard Time ( Second ) 24.55
UPH 440 [* 3-up per stencil
DGR 7,953
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Product : U8
Opn. : Load connector to reflow pallet

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up empty pallet GB 45 18 @ 1. Move hand to pallet
2. Hold - 7 GB5 2. Pick up empty pallet
3. Move pallet to working area PA30 11 PA30 3. Move pallet to work area under scope
4. Pick up the 1st connector from tray GC45 27 @ 4. Move to tray
5. Hold the 1st connector - 14 GC5 5. Pick up the 2nd connector from tray
6. Locate the 1st connector to pallet [Pcas 36 @ 6. Move the 2nd connector to pallet
1 2
7.UD - 21 PCS 7. Locate the 2nd connector to pallet
8. Pick up the 3rd connector from tray - GC45 18 @ 8. Move to tray
9. Hold the 3rd connector Pl 14 GC5 9. Pick up the 4th connector from tray
10. Locate the 3rd connector to pallet % PC45 36 @ 10. Move the 4th connector to pallet
2R
11. UD T - 21 PC5 11. Locate the 4th connector to pallet
12. Pick up the 5th connector from tray GC45 27 @ 12. Move to tray
13. Hold the 5th connector - 14 GC5 13. Pick up the 6th connector from tray
14. Locate the 5th connector to pallet [PC45 36 @ 14. Move the 6th connector to pallet
12
15. UD - 21 PC5 15. Locate the 6th connector to pallet
16. UD - 10 GB15 16. Pick up pallet
17. UD - 24 PB45 17. Aside pallet
Total (TMU ) 355
Normal Time ( Second ) 12.78
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 14.36
UPH 1,504
DGR 30,952
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Product : U8 Prepared by : Narongsak N.
Opn. : Load printed flex to reflow pallet Dated : Apr. 06'99.

Description Description

Left Hand No. LH TMU RH No. Right Hand

1.Pick pallet consisted of 3 printed flexes. GB 45 18 - 1. UD
2. Move to work area PA45 15 @ 2. Move to pallet
3. Hold pallet - 7 GB5 3. Move pallet to work area under scope
4. Aside pallet at work area PA15 6 PA15 4, Aside pallet at work area
5. Hold pallet 3 @ 5. Move to the 1st flex
6. Hold pallet - ' S8 GC5 6. Pick up the 1st flex to pallet.
7. Hold pallet - 21 PC5 7. Locate the 1st flex to pallet.
8. Hold pallet 14 GC5 8. Pick up the 2nd flex to pallet.
9. Hold pallet - 21 RES 9. Locate the 2nd flex to pallet.
10. Hold pallet 4f7ﬁ 14 GC5 10. Pick up the 3rd flex to pallet.
11. Hold pallet | Wil 21 PC5 11. Locate the 3rd flex to pallet.
12. Hold V #7 26 PC15 12. Move to microscope
13. Focus inspection at 1st F £ E 7/ E 13. Focus inspection at 1st
14. Eye travel to 2nd y E 7 E 14. Eye travel to 2nd.
15. Focus inspection at 2nd rd E 7 E 15. Focus inspection at 2nd
16. Eye travel to 3rd. E 7 B 16. Eye travel to 3rd.
17. Focus inspection at 3rd B 7 E 17. Focus inspection at 3rd
18. Aside to screen printer machine = 7 E 18. UD
19.Pick pallet consisted of 3 pritned flexes. | GB 45 18 - 19. UD
20. Move to work area PA45 15 @ 20. Move to pallet
21. Hold pallet —— tf GB5 21. Grasp pallet
22. Aside pallet at work area PA15 6 PA15 22. Aside pallet at work area
23. Hold pallet > @ 23. Move to the 1st flex
24. Hold pallet - 14 GC5 24. Pick up the 1st flex to pallet.
25. Hold pallet - 21 PC5 25. Locate the 1st flex to pallet.
26. Hold pallet 14 GC5 26. Pick up the 2nd flex to pallet.
27. Hold pallet - 21 PC5 27. Locate the 2nd flex to pallet.
28. Hold pallet 14 GC5 28. Pick up the 3rd flex to pallet.
29. Hold pallet - 21 PC5 29. Locate the 3rd flex to pallet.
30. Hold 26 PC15 30. Move to microscope
31. Focus inspection at 1st E 7 B 31. Focus inspection at 1st
32. Eye travel to 2nd E 7 E 32. Eye travel to 2nd.
33. Focus inspection at 2nd E 7 E 33. Focus inspection at 2nd
34. Eye travel to 3rd. E 7 E 34. Eye travel to 3rd.
35. Focus inspection at 3rd E 7 E 35. Focus inspection at 3rd
36. UD - 19 PB30 36. Aside
Total (TMU ) 450
Normal Time ( Second ) 16.20
Personal Allowance ( Percentage ) 11%|* Visual constrain
Standard Time ( Second ) 18.20
UPH 1,187
DGR 24,428
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Product : U8 Prepared by : Narongsak N.
Opn. : Locate printed flex to reflow pallet and load to Pick&Place Dated : Apr. 06'99.

Description Description

Left Hand No. LH TMU RH No. Right Hand

1.Pick up pallet consisted of 6 pritned flexes. GB 45 18 - 1. UD
2. Move to work area PA45 15 CGD 2. Move to pallet
3. Hold pallet - 7 GB5 3. Move pallet to work area under scope
4. Aside pallet at work area | PA15 6 PA15 4. Aside pallet at work area
5. Hold pallet - y 7 . @ 5. Move to the 1st flex
6. Hold pallet - 14 | GC5 6. Pick up the 1st flex tail to pallet.
7. Hold pallet - 20" 2#FPC5 7. Locate the 1st flex tail to pallet.
8. Hold pallet 14 SeS 8. Pick up the 2nd flex tail to pallet.
9. Hold pallet L) - 21 PC5 9. Locate the 2nd flex tail to pallet.
10. Hold pallet > s 14 GC5 10. Pick up the 3rd flex tail to pallet.
11. Hold pallet v v //F 21 RCS 11. Locate the 3rd flex tail to pallet.
12. Hold pallet p Vs 14 GC5 12. Pick up the 4th flex tail to pallet.
13. Hold pallet ) Y % Rr-= 21 PC5 13. Locate the 4th flex tail to pallet.
14. Hold pallet AW 4 14 GC5 14. Pick up the 5th flex tail to pallet.
15. Hold pallet e - 21 PC5 15. Locate the 5th flex tail to pallet.
16. Hold pallet W W 14 GC5 16. Pick up the 6th flex tail to pallet.
17. Hold pallet iy & 2 M 21 PC5 17. Locate the 6th flex tail to pallet.
18. Eye travel to pallet Y | - oy 7 E 18. Eye travel to pallet
19. Focus inspection at 1st "t 4 E 19. Focus inspection at 1st
20. Eye travel to 2nd B 7 E 20. Eye travel to 2nd.
21. Focus inspection at 2nd P e o 7 E 21. Focus inspection at 2nd
22. Eye travel to 3rd. = 7 E 22. Eye travel to 3rd.
23. Focus inspection at 3rd iy 7 E 23. Focus inspection at 3rd
24. Eye travel to 4th E 7 E 24. Eye travel to 4th
25. Focus inspection at 4th A E 7 E ~___|25. Focus inspection at 4th
26. Eye travel 5th. E 7 E 26. Eye travel 5th.
27. Focus inspection at 5th E 7 E 27. Focus inspection at 5th
28. Eye travel to 5th. E 7 E 28. Eye travel to 5th.
29. Focus inspection at 5th E 7 E 29. Focus inspection at 5th
30. Hold - 18 GB45 30. Pick up cover
31. Hold - 36 PC45 31. Locate to pallet
32. UD 36 PC45 32. Lote to Pick&Place conveyor
Total (TMU) 430
Normal Time ( Second ) 15.48
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 17.39
UPH 1,242
DGR 25,560
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Product : U8
Opn. :

Unload PCC from reflow pallet to cleaning basket

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up pallet 5 GB 45 90 - 1. UD
2. Move to W/A 5 PA45 15 @ 2. Move to pick up pallet
3. Hold - 35 GB5 5 |3. Pick up pallet
4. Move pallet to working area 5 PB30 55 - 4. Hold
5. Hold X 70 | GB30 5 |5.Pickup " Lead former "
6. Hold - ' 204 FPAlS 30 [6. Unlock 1st clamp using "Lead former"
7. Hold - 18 1 PA5 30 |7. Putout clamp
6. Hold - 95 Se1S 5 |6. Pick up cover plate
7.UD .~ - 75 PB15 5 |7. Aside cover plate
8. Move to base pallet 5 F@ 70 GB30 5 |8. Pick up base pallet
9. Pick up base pallet . 1 GBS 35 - 9. Hold
10. Drift for inspection 6 | PAl5 36 PA15 6 |10. Drift for inspection
11. Eye inspection for 1st - 6th & £l 210 E 30 |11. Eye inspection for 1st - 6 th
12. Eye travel to 6 times w 175 E 25 [12. Eye travel 6times
13. Hold £ . 6 PA15 5 |13. Locate to work area
14. Move to 2nd flex | 5 N GH 26 GC15 19 |14. Pick up 1st flex
15. Pick up 2nd y 8 GC5 14 - 15. Hold
16. Locate to C/B F 9 PB15 75 PB15 5 |16. Locate to C/B
17. Move to 4th 777@7 95 GC15 5 |17.Pick up 3rd flex
18. Pick up 4th 5 GC5. 70 - 18. Hold
19. Locate to C/B 5 | PB15 75 PB15 5 |19. Locate to C/B
20. Move to 6th 5 {Ce) | o5 | ccis | 5 |20 Pickup sth flex
21. Pick up 6th 5 GC5 TS - 21. Hold
22. Locate to C/B 5 PB15 75 PB15 5 |22. Locate to C/B
23. UD 4 18 GB45 |  |23. Pick up basket cover
24. UD 11 PA30 24. Close
25. Aside PB45 24 PB45 25. Aside
Total (TMU) 1,728
Normal Time ( Second ) 62.21
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 69.90
UPH 1,854 | 1 Basket = 36 units
DGR 38,934
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Product : U8
Opn. : Locate baked flexes from cleaning basket to in-process tray

Prepared by : Narongsak N.

Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1.Pick up cleaning basket GB 45 18 (G-) 1. Move to cleaning basket
2. Hold - 7 GB5 2. Pick up cleaning basket
3. Move to w/a PA45 15 PA45 3. Move to w/a
4. UD - 7 GB5 4. Pick up cover
5. Move to pick up cover basket (6D 15 PA45 5. Open
6. Pick Up cover GESR IV 7 &7 & - 6. Hold
7. Aside PA15 6. F 7.UD
4. Move to 2nd flex to 30th 3 | (c) | 684 | GC15 | 36 |4.Pickup istflexto 29th
5. Pick up 2nd 36 GC5 | 504 36 |5. Hold
6. In process tray s 936 |' PEiis5 36 |6. Locate to in prcess tray
e/ 1 &
7. Locate to tray S T C5 756 36 |(7.UD
Y. R

Total (TMU) 2,955
Normal Time ( Second ) 106.38
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 119.53
UPH 1,084 (1 tray = 36 units
DGR 22,764
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Product : U8
Opn. : Inspection

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1 Pick up inprocess tray GB 45 18 GB45 1 Pick up inprocess tray
2 Hold - 24 PB45 2 Locate inprocess tray
3 - - 11 GC15 3 Pick up flex
4 Hold @ 6 PA15 4 Move to wla
5 Pick up flex GB15 10 - 5 Hold
6 Hold - 15 PB15 6 Move to be under scope
70 E 10 7 Eye travel to 1st
70 E 10 8 Eye focus at 1st
9 Hold - GB5 9 Pick up yp turn around
10 UD - PA5 10 Turn
11 Pick up GB5 - 11 Hold
12 Hold - GB5 12 Pick up
13 70 E 10 | 13 Eye travel to 1st
14 70 E 10 14 Eye focus at 1st
15 Asid to inprocess tray PB30 19 - 15 UD
Total (TMU ) 383
Normal Time ( Second ) 13.79
Personal Allowance ( Percentage ) 15%|Visual constraint
Standard Time ( Second ) 16.22
UPH 1,332
DGR 27,413
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Product : U8
Opn. : Functional Test

Prepared by : Narongsak N.
Dated : Apr. 06'99.

Description Description
Right Hand No. LH T™MU RH No. Right Hand
1. UD - 27 GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ 36 fPC45 2. Locate PCC to shuttle nest
L 28
3. Get shuttle nest GB5 7 - 3. Hold
4. Hold - 7 GB5 4. Pick up PCC tall
5. Hold - 21 PC5 5. Locate tail to shuttle
6. UD - / GB5 6. Pick up swing clamp
7. UD - 3 PAS5 7. Turn swing clamp to lock PCC
6. Inspection Js E 7 E 1 |6. Inspection
7. Move to sensor buttom PA30 14ls @ 7. Move to " ENTER " Keyboard
8. UD 2 7 GB5 8. Press " ENTER " buttom
774 =i 9. Test & processing time = 27.85 sec.
10. Move to shuttle nest @ - @ 10. Move to shuttle nest
11. Pick up shuttle nest GB5 7 GB5 11. Pick up swing clamp
12. Hold - 3 PA5 12. Turn swing clamp to unlock PCC
13. Hold - 14 GC5 13. Pick up tested PCC
13. UD - 36 PC45 14. Locate to inprocess tray
Test modes Test Time (Seconds)
1. PGD 10.49
2. WCD 8.26
3. WUD 0.78
4. NDD 0.63
5. RDD 0.67
6. CRD 3.99
7. CWD 3.03
27.85
Total (TMU) 967
Normal Time ( Second ) 34.81
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 39.11
UPH 92
[ocr 1,787
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Product : Vail PCC

Opn. : Print Solder Paste with MPM1500

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 27 - 1. UD
2. Move to work area [PA 45 15 ® 2. Move to work area
Lr
3. Hold 3 raw flexes - 7 GB5 3. Touch vacum switch
4. Hold 3 raw flexes - B PA5 4. Turn on
5. Move to transfer 1st one to RH 4 PRSIV Y 12 8 @ 4 |5. Move to await for picking
6. Hold 2 raw flexes - 28 GB5 4 |6. Grasp 1st raw flex
7. Hold 2 raw flexes - 104 PC15 4 |7. Locate 1st raw flex to printer nest
8. Hold 2 raw flexes - 40 [PB5 4 (8. Adjust tail area
-, T rrem
9. Inspection B o FfﬁEﬁi 35 = 5 |9. Inspection
10. Move hand to start buttom = £ FEB3O 19 PB30 10. Move hand to start buttom
11. Apply pressure p V . A 14 A 11. Apply pressure
12. Printing time = 8.00 sec. A ¥ 222 PT 12. Printing time = 8.00 sec.
13. Move to vacum switch 4 Y . GB5 7 GB5 13. Move to vacum switch
14. Turn off r PAS 3 PAS 14. Turn off
15. Pick up the 1st printed flex y & GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD - | d 14 GB30 17. Pick up the 3rd printed flex
18. UD i PA30 18. Aside
Total TMU for Operating 586
Stencil & Printer Nest Cleanning 21
19.UD = 18 GB45 19. Pick up TX1000
20. UD ha 15 PB15 20. Dip TX100 to IPA
21.UD 30 PA5 4 |21. Dip IPA
22.UD - 30 PB50 22. Move to stencil
23.UD 36 PA15 6 |23. Clean stencil
24.UD 30 PB45 24. Dip IPA for printer nest cleaning
25.UD 10 PAS5 4 |25. Dip TX1000 to IPA
26. UD 19 PB45 26. Move to Printer Nest
27.UD 36 PA15 6 |27.Clean Nest
28.UD £ _ .. |. 19 | PB45 28. Aside TX1000
Total for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU) 667
Normal Time ( Second ) 24.02
Personal Allowance ( Percentage ) 15%|* Standing
Standard Time ( Second ) 28.26
UPH 510 [* 4-up per stencil
DGR 9,218
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Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Functional Test Dated : Jul 02'99.
Description Description
Left Hand No. LH TMU RH No. Right Hand
1.UD - 27 GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ 36 {PZC'ZI;‘.S 2. Locate PCC to shuttle nest
3. Get shuttle nest GB5 - 3. Hold
4. Hold S y . GB5 4. Pick up PCC tail
5. Hold - 21 | PCS5 5. Locate tail to shuttle
6. UD - - GB5 6. Pick up swing clamp
7.UD - o PA5 7. Turn swing clamp to lock PCC
6. Inspection pla E 7 E 1 |6. Inspection
7. Move to sensor buttom | _PA30 kil @ 7. Move to " ENTER " Keyboard
8. UD v/ 7 GB5 8. Press " ENTER " buttom
9. Test & processing time = 35.65 sec. AP ET 9ol PT 9. Test & processing time = 35.65 sec.
10. Pick up shuttle nest ' GB5 7 GB5 10. Pick up swing clamp
11. Hold - 3 PA5 11. Turn swing clamp to unlock PCC
12. Hold r ;5 - 14 GC5 12. Pick up tested PCC
13. UD Fl - 36 PC45 13. Locate to inprocess tray
Test modes Test Time (Seconds)
1. PGD 16.5
2. RDX 8.26
3. RDY Skipped
4. RDY Skipped
5.CRD Skipped =i
6. CWD 10.89
35.65 —
[Total (TMU) 1,184
"Normal Time ( Second ) 42.62
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 48
UPH 75
(DGR 1,457




295

MTM-2 Analysis Sheet (After Improvement)

Product : Vail PCC
Opn. : Functional Test

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
Action during Testing
1. UD - GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ fPC45 2. Locate PCC to shuttle nest
Lor
3. Get shuttle nest GB5 y - 3. Hold
4. Hold - F & 4 GBS 4. Pick up PCC talil
5. Hold - o PC5 5. Locate tail to shuttle
6. UD - GB5 6. Pick up swing clamp
7.UD A PA5 7. Turn swing clamp to lock PCC
6. Inspection i 4Py e E 1 |6. Inspection
7. Move to sensor buttom ” | PA30 @ 7. Move to " ENTER " Keyboard
8. UD Yy v\ GB5 8. Press " ENTER " buttom
9. Test & processing time = 35.65 sec. y . PT 991 R 9. Test & processing time = 35.65 sec.
10. Hold GB5 V. GB5 10. Pick up shutle Nest
11. Hold rFr - 3 PA5 11. Aside
12. Hold Fl - 14 GC15 12. Pick up 2nd shuttle Nest
13. UD J - 36 PC15 13. Locate to inprocess tray
F
Test modes Test Time (Seconds)
1. PGD 16.5
2. RDX 8.26
3. RDY Skipped
4. RDY Skipped =i
5.CRD Skipped
6. CWD 10.89 —
35.65
[Total (TMU) 1,051
"Normal Time ( Second ) 37.84
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 43
UPH 85
(DGR 1,651




MTM-2 Analysis Sheet (After Improvement)
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Product : Vail PCC

Prepared by : Narongsak N.

Opn. : Bending Dated : Jul 02'99.
Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Move to tray @ 27 GC45 1. Pick up PCC from tray
2. Pick up PCC from tray GC5 14 - 2. Hold
3. Move to bending fixture P-- 36 fPC45 3. Move pallet to work area under scope
- Lar
4. Put to bending fixture PC5 21 - 4.UD
5. Pick up PCC tail GB5 g 7 GB5 5. Pick up PCC tail
6. Put PCC tail out of bender PA5 3 PA5 6. Put PCC tail out of bender
7. Touch start buttom GB30 14 GB30 7. Touch start buttom
8. Apply pressure " A 14 A 8. Apply prssure
9. Processing Time = 3.00 seconds. 7’ 747 84 Bl 9. Processing Time = 3.00 seconds.
10. Move to bending fixture J @ 14 GC5 10. Pick up bended PCC
11. Pick up bended PCC Yy 4 _GC5 14 - 11. Hold
12. Move to tray 1 | P>| 38 | Pcas 12. Aside bended PCC into tray
13. Aside bended PCC to tray RBS 21 - 13. UD
Total (TMU) 305
Normal Time ( Second ) 10.98
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 12
UPH 584 |up per time
DGR 11,836




MTM-2 Analysis Sheet (After Improvement)
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Product : U8 PCC

Opn. : Print Solder Paste with MPM1500

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description Description
Left Hand No. LH TMU RH No. Right Hand
1. Pick up the 3 raw flexes GC 45 27 - 1. UD
2. Move to work area fPA 45 15 @ 2. Move to work area
Lg
3. Hold 3 raw flexes - 7 GB5 3. Touch vacum switch
4. Hold 3 raw flexes - B PA5 4. Turn on
5. Move to transfer 1st one to RH 4 RASRIN F 22 & (G; 4 |5. Move to await for picking
6. Hold 2 raw flexes - 28 GB5 4 |6. Grasp 1st raw flex
7. Hold 2 raw flexes - 104 PC15 4 |7. Locate 1st raw flex to printer nest
8. Hold 2 raw flexes - 40 [PB5 4 (8. Adjust tail area
. 7/ Lr
9. Inspection B o FfﬁEﬁi 35 = 5 |9. Inspection
10. Move hand to start buttom = £ FEB3O 19 PB30 10. Move hand to start buttom
11. Apply pressure p V . A 14 A 11. Apply pressure
12. Printing time = 6.50 sec. A ¥ 181 PT 12. Printing time = 6.50 sec.
13. Move to vacum switch 4 Y . GB5 7 GB5 13. Move to vacum switch
14. Turn off r PAS 3 PAS 14. Turn off
15. Pick up the 1st printed flex y & GB30 14 GB30 15. Pick up the 2nd printed flex
16. Aside PA30 11 PA30 16. Aside
17.UD - | d 14 GB30 17. Pick up the 3rd printed flex
18. UD i PA30 18. Aside
Total TMU for Operating 545
Stencil & Printer Nest Cleanning 21
19.UD = 18 GB45 19. Pick up TX1000
20. UD ha 15 PB15 20. Dip TX100 to IPA
21.UD 30 PA5 4 |21. Dip IPA
22.UD - 30 PB50 22. Move to stencil
23.UD 36 PA15 6 |23. Clean stencil
24.UD 30 PB45 24. Dip IPA for printer nest cleaning
25.UD 10 PAS5 4 |25. Dip TX1000 to IPA
26. UD 19 PB45 26. Move to Printer Nest
27.UD 36 PA15 6 |27.Clean Nest
28.UD £ _ .. |. 19 | PB45 28. Aside TX1000
Total for Cleanning per time 243
Average for Cleanning per time 81
Total (TMU) 626
Normal Time ( Second ) 22.52
Personal Allowance ( Percentage ) 15%|* Standing
Standard Time ( Second ) 26.49
UPH 544 |* 4-up per stencil
DGR 9,833
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MTM-2 Analysis Sheet (After Improvement)

Product : U8 PCC
Opn. : Functional Test

Prepared by : Narongsak N.
Dated : Jul 02'99.

Description Description
Right Hand No. LH T™MU RH No. Right Hand
1. UD - 27 GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ 36 fPC45 2. Locate PCC to shuttle nest
Ler
3. Get shuttle nest GB5 7 - 3. Hold
4. Hold - 7 GB5 4. Pick up PCC tall
5. Hold - 21 PC5 5. Locate tail to shuttle
6. UD - / GB5 6. Pick up swing clamp
7. UD - 3 PAS5 7. Turn swing clamp to lock PCC
6. Inspection Js E 7 E 1 |6. Inspection
7. Move to sensor buttom PA30 14ls @ 7. Move to " ENTER " Keyboard
8. UD 2 7 GB5 8. Press " ENTER " buttom
543 =i 9. Test & processing time = 19.53 sec.
10. Pick up shuttle nest GB5 7 GB5 10. Pick up swing clamp
11. Hold - 3 PAS5 11. Turn swing clamp to unlock PCC
12. Hold - 14 GC5 12. Pick up tested PCC
13. UD - 36 PC45 13. Locate to inprocess tray
Test modes Test Time (Seconds)
1. PGD 10.49
2. WCD 8.26
3. WUD 0.78
4. NDD Skipped
5. RDD Skipped
6. CRD Skipped
7. CWD Skipped
19.53
Total (TMU) 736
Normal Time ( Second ) 26.50
Personal Allowance ( Percentage ) 11%
Standard Time ( Second ) 290.77
UPH 121
[ocr 2,351
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MTM-2 Analysis Sheet (After Improvement)

Product : U8 PCC Prepared by : Narongsak N.
Opn. : Functional Test Dated : Jul 02'99.
Description Description
Right Hand No. LH TMU RH No. Right Hand
1.UD - GC45 1. Pick up PCC from tray
2. Move to shuttle nest @ fPC45 2. Locate PCC to shuttle nest
Lo
3. Get shuttle nest GB5 - 3. Hold
4. Hold - GB5 4. Pick up PCC tail
5. Hold - PC5 5. Locate tail to shuttle
6. UD - GB5 6. Pick up swing clamp
7.UD - PA5 7. Turn swing clamp to lock PCC
6. Inspection 1 E = 1 ]6. Inspection
7. Move to sensor buttom PA30 @ 7. Move to " ENTER " Keyboard
8. UD - GB5 8. Press "ENTER " buttom
543 PT 9. Test & processing time = 19.53 sec.
10. Hold GB5 7 GB5 10. Pick up shutle Nest
11. Hold - 3 PAS5 11. Aside
12. Hold - 14 GC5 12. Pick up 2nd shuttle Nest
13. UD z 36 PC45 13. Locate to inprocess tray
Test modes Test Time (Seconds)
1. PGD 10.49
2. WCD 8.26
3. WUD 0.78
4. NDD Skipped
5. RDD Skipped
6. CRD Skipped
7.CWD Skipped
19.53
Total (TMU ) 603.00
Normal Time ( Second ) 2171%
Personal Allowance ( Percentage ) 0.11
Standard Time ( Second ) 24
UPH 148
(DGR 2,875
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STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)

CALCULATED BASED ON MAX.INPU 8610 UNITS
OPERATION AVG | REV. STD REQUIRE [AVAIL|PROCESS| IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. | UPH | STD. TIME | OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION [ TTL COST | Cost Driver | TTL COST
YLD. Prod.| QC | Prod.[ QC | Prod. 600 [KVA-Hr| Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361 | 0.0004 0.17 1 0.0004 | 0.0020 | 104.19 21.00 123.48 227.67 0.026443 227.67
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 410 | 0.0024 1.00 1 0.0024 | 0.0000 | 600.00 22.00 129.36 729.36 0.084711 729.36
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0018 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0016 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TO P&P M/d 1.0000 1.0000 1242 | 0.0008 0.33 1 0.0008 | 0.0016 | 198.07 198.07 0.023004 198.07
125 [(AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545 | 0.0006 0.27 1 0.0006 | 0.0018 | 159.22 159.22 0.018493 159.22
135 [AQUEOUSCLEANING -
140 [BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079 | 0.0009 0.38 1 0.0009 | 0.0015 | 227.99 227.99 0.026480 227.99
145 [PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0016 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 [FUNCTIONAL TEST 1.0000 1.0000 72 | 0.0139 5.69 6 0.0023 | 0.0007 | ###HAH#H  21.00 123.48 3540.15 0.411167 3,540.15
155 [BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 | 0.0006 | 460.67 21.00 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 15 TTL 6,372.61
LEAD GIRL 0
MH 1
TOTAL H/C 16
Prod.
STD HOUR 0.0234 | 59.93%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0132 | 33.88%
LEAD GIRL /MH/MRB 0.0024 |  6.25%
TTL MFG Hour / Unit 0.0390 [100.00%
H/C 16.0

86¢



STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)

WHUNIAAFUNLILN 1 (AANIIAZIATRNAL)

CALCULATED BASED ON MAX.INPl 8610 UNITS
OPERATION AVG REV. STD REQUIRE [AVAILPROCESY IDLE TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME [ OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION | TTL COST | Cost Driver | TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361 0.000000
115 MANUAL SOLDER PRINTING 1.0000 1.0000 410 | 0.0024 1.00 1 0.0024 | 0.0000 | 600.00 22.00 129.36 729.36 0.084711 729.36
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0018 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 i 0.0008 | 0.0016 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TO P&PM/C 1.0000 1.0000 1242 | 0.0008 0.33 hil 0.0008 | 0.0016 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545 | 0.0006 0.27 1 0.0006 | 0.0018 | 159.22 159.22 0.018493 159.22
135 |AQUEOUSCLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079 | 0.0009 0.38 1 0.0009 | 0.0015 | 227.99 227.99 0.026480 227.99
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 ile 0.0009 | 0.0016 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 FUNCTIONAL TEST 1.0000 1.0000 72| 0.0139 5.69 6 0.0023 | 0.0007 | 3,416.67 21.00 123.48 3540.15 0.411167 3,540.15
155 BENDING 1.0000 1.0000 534 | 0.0019 0.77 i, 0.0019 | 0.0006 | 460.67 21.00 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 14 TTL 6,144.93
LEAD GIRL 0
MH 1
TOTAL H/C 15
Prod.
STD HOUR 0.0229 | 62.70%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0112 | 30.60%
LEAD GIRL /MH/MRB 0.0024 6.66%
TTL MFG Hour / Unit 0.0366 |100.00%
H/C 16.0

662



STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)

WHLNNIAREUYWILN 2 (AANI78LATL)

CALCULATED BASED ON MAX.INPU1 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL{PROCESS| IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. TIME |TIME| COST | CONSUMPTION | TTL COST | Cost Driver | TTL COST
YLD. Prod. | OC | Prod.| QC | Prod. 600 |KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 410 | 0.0024 1.00 gl 0.0024 | 0.0000 | 600.00 22.00 129.36 729.36 0.084711 729.36
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0018 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 bl 0.0008 | 0.0016 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 0.33 1 0.0008 | 0.0016 | 198.07 198.07 0.023004 198.07
125 AUTOMATED COMPONENT PLACEMENT -
130 SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545 | 0.0006 0.27 hil 0.0006 | 0.0018 | 159.22 159.22 0.018493 159.22
135 AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0016 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 FUNCTIONAL TEST 1.0000 1.0000 72 | 0.0139 5.69 6 0.0023 | 0.0007 | 3,416.67 21.00 123.48 3540.15 0.411167 3,540.15
155 BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 | 0.0006 | 460.67 21.00 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 13 TTL 5,916.94
LEAD GIRL 0
MH 1
TOTAL H/C 14
Prod.
STD HOUR 0.0220 | 64.58%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0097 | 28.41%
LEAD GIRL /MH / MRB 0.0024 7.15%
TTL MFG Hour / Unit 0.0341 | 100.00%
H/C 14.0

00€



STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)

LLmummmﬁuanuﬁ 3 (AANIIANNF9N1)

CALCULATED BASED ON MAX.INPL 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILIPROCESY IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. [ TIME |TIME| COST [ CONSUMPTION | TTL COST |Cost Driver | TTL COST
YLD. Prod. | QC | Prod. [ QC | Prod. 600 KVA-Hr | Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 410 | 0.0024 1.00 1 0.0024 | 0.0000 | 600.00 22.00 129.36 729.36 0.084711 729.36
120 [-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0018 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0016 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TOP&P M/{ 1.0000 1.0000 1242 | 0.0008 0.33 1 0.0008 | 0.0016 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUSCLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 | 1.0000 1079
145 |PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0016 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 [FUNCTIONAL TEST 1.0000 1.0000 72 | 0.0139 5.69 6 0.0023 | 0.0007 | 3,416.67 21.00 123.48 3540.15 0.411167 3,540.15
155 |BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 | 0.0006 | 460.67 21.00 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,757.72
LEAD GIRL 0
MH %
TOTAL H/C 13
Prod.
STD HOUR 0.0214 | 67.42%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0079 | 24.90%
LEAD GIRL /MH/MRB 0.0024 7.69%
TTL MFG Hour / Unit 0.0317 |100.00%
H/C 13.0
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STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
WHLNNIAREUWIUN 4 (anaanIatnnseia)

CALCULATED BASED ON MAX.INPU 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL[PROCESY IDLE TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR.| TIME [TIME| COST | CONSUMPTION | TTL COST | Cost Driver [ TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0004 | 482.35 22.00 129.36 611.71 0.071047 611.71
120 -LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0016 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 0.33 1 0.0008 | 0.0015 | 198.07 198.07 0.023004 198.07
125 AUTOMATED COMPONENT PLACEMENT -
130 SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0015 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 FUNCTIONAL TEST 1.0000 1.0000 72 | 0.0139 5.69 6 0.0023 | 0.0000 | 3,416.67 21.00 123.48 3540.15 0.411167 3,540.15
155 BENDING 1.0000 1.0000 534 | 0.0019 0.77 1 0.0019 | 0.0004 | 460.67 21.00 123.48 584.15 0.067846 584.15
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,640.07
LEAD GIRL 0
MH 1
TOTAL H/C 13
Prod.
STD HOUR 0.0209 | 69.19%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0069 | 22.79%
LEAD GIRL /MH / MRB 0.0024 8.08%
TTL MFG Hour / Unit 0.0302 | 100.00%
H/C 13.0
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STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)

WHBN9AAFUYUIUA 5 (AALAINTHL)

CALCULATED BASED ON MAX.INPL 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL|PROCESS IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR.( TIME |[TIME| COST | CONSUMPTION [TTL COST |Cost Driver | TTL COST
YLD. Prod. | QC | Prod. [ QC | Prod. 600 |KVA-Hr| Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0004 | 482.35 22.00 129.36 611.71 0.071047 611.71
120 [-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0016 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TOP&PM/( 1.0000 | 1.0000 1242 | 0.0008 0.33 1 0.0008 | 0.0015 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 |AQUEOUSCLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 | 1.0000 1079
145 |PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0015 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 [FUNCTIONAL TEST 1.0000 1.0000 72 | 0.0139 5.69 6 0.0023 | 0.0000 | ##H  21.00 123.48 3540.15 0.411167 3,540.15
155 |BENDING 1.0000 1.0000 584 | 0.0017 0.70 1 0.0017 | 0.0006 | 421.23 21.00 123.48 544.71 0.063265 544.71
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,600.63
LEAD GIRL 0
MH %
TOTAL H/C 13
Prod.
STD HOUR 0.0207 | 68.66%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0070 | 23.32%

LEAD GIRL /MH/MRB

0.0024 | 8.08%

TTL MFG Hour / Unit

0.0302 |100.00%

H/C

13.0
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STANDARD MANUFACTURING HOUR PER UNIT
For Vail PCCA (AUTOMATED PLACEMENT)
WHLNNFARFUNUILR 6 (Fan1svagaunisaianvatn)

CALCULATED BASED ON MAX.INPUT 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL|PROCESS| IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. | UPH STD. TIME OPERATOR | OPR.| TIME |[TIME|COST| CONSUMPTION [TTL COST | Cost Driver | TTL COST
YLD. Prod. QC | Prod.| QC | Prod. 600 |[KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 | 0.0000 | 482.35 22.00 129.36 611.71 0.071047 611.71
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 1 0.0007 | 0.0013 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0011 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TO P&P M/C| 1.0000 1.0000 1242 | 0.0008 0.33 1, 0.0008 | 0.0012 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0011 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 FUNCTIONAL TEST 1.0000 1.0000 72
155 BENDING 1.0000 1.0000 584 | 0.0017 0.70 1 0.0017 | 0.0002 | 421.23 21.00 123.48 544.71 0.063265 544,71
CUMULATIVE YIELD 1.0000 D/L 6 TTL 2,060.49
LEAD GIRL 0
MH 0
TOTAL H/C 6
Prod.
STD HOUR 0.0068 | 58.02%
YIELD LOST 0.0000 [ 0.00%
IDLE TIME 0.0049 | 41.68%
LEAD GIRL /MH/MRB 0.0000 [ 0.00%
TTL MFG Hour / Unit 0.0118 [100.00%
H/C 5.0

70€



STANDARD MANUFACTURING HOUR PER UNIT

For Vail PCCA (AUTOMATED PLACEMENT)
AU UNAATNAE

CALCULATED BASED ON MAX.INPU™ 8610 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL|PROCESY IDLE| TTL ENERGY Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME OPERATOR | OPR.| TIME |TIME| COST | CONSUMPTION | TTL COST | Cost Driver [ TTL COST
YLD. Prod. QC Prod. | QC | Prod. 600 |KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.80 1 0.0020 [ 0.0004 | 482.35 22.00 129.36 611.71 0.071047 611.71
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.27 i 0.0007 | 0.0017 | 163.56 163.56 0.018997 163.56
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.35 1 0.0008 | 0.0015 | 207.25 207.25 0.024070 207.25
-LOCATE COVER & LOAD PALLET TOP&PM/Q 1.0000 1.0000 1242 | 0.0008 0.33 il 0.0008 | 0.0015 | 198.07 198.07 0.023004 198.07
125 |AUTOMATED COMPONENT PLACEMENT -
130 SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1545
135 AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1079
145 PCC ASM INSPECTION 1.0000 1.0000 1162 | 0.0009 0.35 1 0.0009 | 0.0015 | 211.70 21.00 123.48 335.18 0.038930 335.18
150 FUNCTIONAL TEST 1.0000 1.0000 85| 0.0118 4.82 5 0.0024 | 0.0000 | 2894.12 21.00 123.48 3017.60 0.350476 3,017.60
155 BENDING 1.0000 1.0000 584 | 0.0017 0.70 1 0.0017 | 0.0006 | 421.23 21.00 123.48 544.71 0.063265 54471
CUMULATIVE YIELD 1.0000 D/L 11 TTL 5,078.08
LEAD GIRL 0
MH 1
TOTAL H/C 12
Prod.
STD HOUR 0.0186 | 65.76%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0073 | 25.69%
LEAD GIRL /MH /MRB 0.0024 8.62%
TTL MFG Hour / Unit 0.0283 [ 100.00%
H/C 12.0

S0€



STANDARD MANUFACTURING HOUR PER UNIT

For U8 PCCA (AUTOMATED PLACEMENT)

CALCULATED BASED ON MAX. INPU 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILIPROCESY IDLE TTL ENERGY TTL
OPN.# DESCRIPTION YIELD CUuM UPH STD. TIME OPERATOR | OPR.| TIME TIME COoSsT CONSUMPTION COST | Cost/Cost Driver [ TTL COST
YLD. Prod. QC | Prod.| QC | Prod. 600 KVA-Hr Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361 | 0.0004 0.19 ah 0.0004 0.0018 | 111.82 21.00 123.48 235.30 0.025465 235.30
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 1 0.0023 0.0000 | 600.00 22.00 129.36 729.36 0.078935 729.36
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1 0.0007 0.0016 [ 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1 0.0008 0.0014 | 22241 222.41 0.024070 222.41
-LOCATE COVER & LOAD PALLET TO P&P M/C 1.0000 1.0000 1242 | 0.0008 0.35 i 0.0008 0.0015 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 |SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854 | 0.0005 0.24 1 0.0005 0.0017 | 142.39 142.39 0.015411 142.39
135 |AQUEOUS CLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084 | 0.0009 0.41 1 0.0009 0.0014 | 243.54 243.54 0.026357 243.54
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1 0.0008 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 4.78 5 0.0022 0.0005 | 2869.57 21.00 123.48 2993.05 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L A3 TTL 5,275.82
LEAD GIRL 0
MH i
TOTAL H/C 14
Prod.
STD HOUR 0.0181 56.89%
YIELD LOST 0.0000 0.00%
IDLE TIME 0.0115 36.02%
LEAD GIRL /MH /MRB 0.0023 7.15%
TTL MFG Hour / Unit 0.0318 | 100.00%
H/C 14.0

90¢€



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
WHBN9AAFUYUIUA 1 (ARNIZATIATRL ALY

CALCULATED BASED ON MAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILIROCEY IDLE TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. | TIME|TIME| COST | CONSUMPTION COST Cost Driver | TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 KVA-Hr | Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 11 0.0023 | 0.0000 | 600.00 22.00 129.36 729.36 0.078935 729.36
120 [-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1)0.0007 | 0.0016 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1]0.0008 | 0.0014 | 222.41 222.41 0.024070 222.41
-LOCATE COVER & LOAD PALLET TOP&PM/{ 1.0000 1.0000 1242 | 0.0008 0.35 1]0.0008 | 0.0015 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854 | 0.0005 0.24 1 0.0005 | 0.0017 | 142.39 142.39 0.015411 142.39
135 |AQUEOUSCLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084 | 0.0009 0.41 1| 0.0009 | 0.0014 | 243.54 243.54 0.026357 243.54
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1 0.0008 | 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 4.78 5 0.0022 | 0.0005 | 2869.57 21.00 123.48 2993.05 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 12 TTL 5,040.52
LEAD GIRL 0
MH 1
TOTAL H/C 13
Prod.
STD HOUR 0.0177 | 59.89%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0096 | 32.56%
LEAD GIRL /MH/MRB 0.0023 | 7.70%
TTL MFG Hour / Unit 0.0295 [100.00%
H/C 13.0

10¢€



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
WHUN9AAF U LI 2 (ARNI99LA)

CALCULATED BASED ON MAX.IN 9240 UNITS
OPERATION AVG | REV. STD REQUIRE [AVAILROCEY IDLE| TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. [ UPH | STD. TIME | OPERATOR | OPR. | TIME| TIME| COST | CONSUMPTION | COST |Cost Driver | TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 [KVA-Hr| Baht
110 RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 1| 0.0023 | 0.0000 | 600.00 22.00 129.36 729.36 0.078935 729.36
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1] 0.0007 | 0.0016 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1 0.0008 | 0.0014 | 222.41 22241 0.024070 222.41
-LOCATE COVER & LOAD PALLET TOP&PM/C| 1.0000 1.0000 1242 | 0.0008 0.35 1| 0.0008 | 0.0015 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 |SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854 | 0.0005 0.24 1| 0.0005 | 0.0017 | 142.39 142.39 0.015411 142.39
135 |AQUEOUS CLEANING -
140 BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145 PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 11 0.0008 | 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 4.78 5 | 0.0022 | 0.0005 | 2869.57 21.00 123.48 2993.05 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 1. TTL 4,796.98
LEAD GIRL 0
MH - -
TOTAL H/C 12
Prod.
STD HOUR 0.0167 | 61.34%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0083 | 30.24%
LEAD GIRL /MH /MRB 0.0023 | 8.33%
TTL MFG Hour / Unit 0.0273 |100.00%
H/C 13.0

80¢€



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
LLmummmﬁuanuﬁ 3 (AANIFANGF971)

CALCULATED BASED ONMAX.INPU 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAIL|PROCESS| IDLE| TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. TIME |TIME| COST | CONSUMPTION COosT Cost Driver [ TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 |KVA-Hr[ Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 440 | 0.0023 1.00 1 0.0023 | 0.0000 | 600.00 22.00 129.36 729.36 0.078935 729.36
120 [-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1 0.0007 | 0.0016 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 0.37 1 0.0008 | 0.0014 | 222.41 222.41 0.024070 22241
-LOCATE COVER & LOAD PALLET TO P&P M/C| 1.0000 1.0000 1242 | 0.0008 0.35 1 0.0008 | 0.0015 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135 |AQUEOUSCLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 1.0000 1084
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1 0.0008 | 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 1.0000 92 | 0.0109 4.78 5 0.0022 | 0.0005 | 2869.57 21.00 123.48 2993.05 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 10 TTL 4,654.59
LEAD GIRL 0
MH 1
TOTAL H/C 11
Prod.
STD HOUR 0.0162 | 64.82%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0065 | 26.09%
LEAD GIRL /MH/MRB 0.0023 | 9.09%
TTL MFEG Hour / Unit 0.0250 |{100.00%
H/C 11.0

60¢



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
WHUNIAAFU LI 4 (8A8INI9LNAMI2 )

CALCULATED BASED ON MAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |[AVAILIROCEY IDLE| TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. | TIME| TIME | COST | CONSUMPTION COST Cost Driver | TTL COST
YLD. Prod.| QC | Prod.| QC | Prod. 600 |KVA-Hr| Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 | 1.0000 2361
115 [MANUAL SOLDER PRINTING 1.0000 [ 1.0000 510 | 0.0020 0.86 1| 0.0020 | 0.0002 |517.65 | 22.00 129.36 647.01 0.070022 647.01
120 [-LOAD CONNECTOR TO PALLET 1.0000 | 1.0000 1504 | 0.0007 0.29 1| 0.0007 | 0.0015 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 | 1.0000 1187 | 0.0008 0.37 1 | 0.0008 | 0.0013 | 222.41 22241 0.024070 222.41
-LOCATE COVER & LOAD PALLET TOP&PM/C| 1.0000 [ 1.0000 1242 | 0.0008 0.35 1| 0.0008 | 0.0014 | 212.56 212.56 0.023004 212.56
125 [AUTOMATED COMPONENT PLACEMENT -
130 |[SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 | 1.0000 1854
135 [AQUEOUSCLEANING -
140 [BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 | 1.0000 1084
145 [PCC ASM INSPECTION 1.0000 [ 1.0000 1332 | 0.0008 0.33 1] 0.0008 | 0.0014 | 198.20 | 21.00 12348 321.68 0.034814 321.68
150 [FUNCTIONAL TEST 1.0000 | 1.0000 92 [ 0.0109 4.78 5] 0.0022 | 0.0000 | #####|  21.00 123.48 2993.05 0.323923 2,993.05
CUMULATIVE YIELD 1.0000 D/L 10 TTL 4,572.23
LEAD GIRL 0
MH L
TOTAL H/C 11
Prod.
STD HOUR 0.0159 | 66.22%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0058 | 24.36%
LEAD GIRL / MH / MRB 0.0023 9.47%
TTL MFG Hour / Unit 0.0240 |100.00%
H/C 11.0

oLe



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
LEUNNTARELUILT 5 (Fan1amaaaun1eaninilia)

CALCULATED BASED ON MAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |[AVAILIROCEY IDLE| TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. | TIME| TIME | COST | CONSUMPTION COST Cost Driver | TTL COST
YLD. Prod.| QC [Prod.] QC | Prod. 600 |KVA-Hr[ Baht
110 [RAW MATERIAL INSPECTION
-INSPECTION 1.0000 | 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 [ 1.0000 510 | 0.0020 0.86 1| 0.0020 | 0.0000 |517.65 | 22.00 129.36 647.01 0.070022 647.01
120 |-LOAD CONNECTOR TO PALLET 1.0000 | 1.0000 1504 | 0.0007 0.29 1| 0.0007 | 0.0013 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 | 1.0000 1187 | 0.0008 0.37 1 | 0.0008 | 0.0011 | 222.41 22241 0.024070 222.41
-LOCATE COVER & LOAD PALLET TOP&PM/C| 1.0000 | 1.0000 1242 | 0.0008 0.35 1| 0.0008 | 0.0012 | 212.56 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 | 1.0000 1854
135 |AQUEOUSCLEANING -
140 [BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 | 1.0000 1084
145 |PCC ASM INSPECTION 1.0000 [ 1.0000 1332 | 0.0008 0.33 1]0.0008 | 0.0012 | 198.20 | 21.00 12348 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 | 1.0000 92
CUMULATIVE YIELD 1.0000 D/L 5 TTL 1,579.19
LEAD GIRL 0
MH 0
TOTAL H/C 5
Prod.
STD HOUR 0.0050 | 51.27%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0048 | 48.77%
LEAD GIRL / MH / MRB 0.0000 0.00%
TTL MFG Hour / Unit 0.0098 |100.00%
H/C 5.0

L1E



STANDARD MANUFACTURING HOUR PER UNIT
For U8 PCCA (AUTOMATED PLACEMENT)
U UNNATNAEY

CALCULATED BASED ONMAX.IN 9240 UNITS
OPERATION AVG REV. STD REQUIRE |AVAILIROCEY IDLE TTL ENERGY TTL Cost/
OPN.# DESCRIPTION YIELD| CUM. UPH STD. TIME | OPERATOR | OPR. | TIME|TIME| COST CONSUMPTION COsT Cost Driver [ TTL COST
YLD. Prod. | QC | Prod.| QC | Prod. 600 KVA-Hr | Baht
110 |RAW MATERIAL INSPECTION
-INSPECTION 1.0000 1.0000 2361
115 |MANUAL SOLDER PRINTING 1.0000 1.0000 510 | 0.0020 0.86 1]0.0020 | 0.0003 | 517.65 22.00 129.36 647.01 0.070022 647.01
120 |-LOAD CONNECTOR TO PALLET 1.0000 1.0000 1504 | 0.0007 0.29 1 (0.0007 | 0.0016 | 175.53 175.53 0.018997 175.53
-LOCATE FLEX TO PALLET 1.0000 1.0000 1187 | 0.0008 D37 1]0.0008 | 0.0014 | 222.41 222.41 0.024070 22241
-LOCATE COVER & LOAD PALLET TOP&PM/Q 1.0000 [ 1.0000 1242 | 0.0008 0.35 10.0008 | 0.0014 [ 21256 212.56 0.023004 212.56
125 |AUTOMATED COMPONENT PLACEMENT -
130 [SOLDER REFLOW -
-LOAD PCC TO CLEANING BASKET 1.0000 1.0000 1854
135 [AQUEOUSCLEANING -
140 |BAKING -
-UNLOAD PCC (LOAD TO TRAY) 1.0000 | 1.0000 1084
145 |PCC ASM INSPECTION 1.0000 1.0000 1332 | 0.0008 0.33 1(0.0008 | 0.0015 | 198.20 21.00 123.48 321.68 0.034814 321.68
150 |FUNCTIONAL TEST 1.0000 1.0000 148 | 0.0068 297 3 0.0023 | 0.0000 | 1783.78 21.00 123.48 1907.26 0.206414 1,907.26
CUMULATIVE YIELD 1.0000 D/L 8 TTL 3,486.45
LEAD GIRL 0
MH 0
TOTAL H/C 8
Prod.
STD HOUR 0.0118 | 65.45%
YIELD LOST 0.0000 | 0.00%
IDLE TIME 0.0062 | 34.65%
LEAD GIRL /MH/MRB 0.0000 | 0.00%
TTL MFG Hour / Unit 0.0180 |{100.00%
H/C 8.0

cle
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FalA29n19 : NIAANAAINTUANURILATANLARZAALNATIA MTM-2

anAnd : Vail Printed Circuit Cable
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NARADS : Vail Printed Circuit Cable
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AINNNFAATITHNINNUAELNATA MTM-2 AINUEUNITAAF WY LLAZN9ILYD
ya a1Ns0neazideaiiEN i ANWaN A, wudn Andanisuanluilaqiiuaesia

N29NNTINARALNINDLAATLTAWINAL 1,399 Vnne/d1s

ww. DATE IN ouT 7% REJ. CRD PGD RDX RDY WeD RDD DEFECTIVE

{ May 1 -7 224,424 224.239] 99.92 185 24 12 1 40
2 May 8 -14 261,907 261,767] 99.95 140 16 4 1 64
3 May 16 21 141,585 141,601 99.94 84 16 b 38
4 May 22 -28 115,069 114,949 99.90 120 18 5 43
5 May 29 -Jun 4 32.984 32.963| 99.94 21 4 1 11
6 Junb -1 5,328 5,328] 100.00 0 0
7 Jun 12 -18 15,709 15,704 99.97 5 5
8 Jun 19 25 14,871 14,870 99.99 1 1

Grand Total 811.877 811,321 99.93 556 0 78 0 0 27 2 202

DPPM 0.00 | 96.07 0.00 0.00 33.26 2.46 248.81
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ARADI : Vail Printed Circuit Cable
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MTM -2 Analysis SheetForm
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