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ABSTRACT

This study aims to present the study of factors affecting the production of printed
circuit board that company can’t produce printed circuit board which customer design that caused
by limited production such as production cost, material and production process. It effect to
opportunity and income loss. So the researcher need to study of factors affecting to support the
technological change that can be adjusted to be able to produce printed circuit board design from
customer effectively. The objective of this research was to know the cause and guideline for
solving this problem.

Accordingly, the design from customer that can be produce but must have a request to
modify the printed circuit board (Condition) is the most of quantity, followed by the design from
customer that can’t be produce (Reject) and the design from customer that can produce directly,
respectively. So that, the tool for analyze the cause of problem was Why-Why Analysis.
Analysis revealed that the cause of problem was machine which low efficiency to produce circuit
design. Then, guideline for solving this problem was buy the new machine which better capability
in order to be able to receive more job from customers and can support new technologies.

As a result, it is possible to receive more than 50 percent of the work from customer
by evaluating the number of jobs which must have a request to modify the circuit design against

the total amount of job received from customers.
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2.2 Why-Why Analysis
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1) FR-1 mnuean (Paper phenolic)
3 A A 3 Y a
2) CEM-1 ihuwiianlfaag Tamilunnunars Hleudiasiaunedluiide i
2 A o 9 A a .
IAAANUAILDNONTITFU (Epoxy resin)
3 A A o < <
3) CEM-3 iHurtianloudiastenun lunedunaunas 1leudiasiaunedlu
A Yy KR a o Y A A A .
AIA0IATUIAAANUAIIONONTLTFU (Epoxy resin)
o Y 9 =2 9 a4 A .
4) FR-4 Mmanlendifiine (Glass Cloth) gan3gdNDNWLIHY (Epoxy resin)

a

o . 2

awnsnld ldnunuraelszinn nuasanuruezgurgiga

3.1.3.2 Prepreg : PP

{ o 2 (4 a d A
Prepreg 710 1d1 1o (fiber) NNy 1iouA I (impregnated) TR 181003 NBITFU (matrix
) 1 o a 4 [ 4 { I {
resin) Tuyaiz Nds Iy ldinansiwouTo (cure) od19auysnl Taoidulonldoraidudulen
DA L v aw? - 4 '

8117011193 (continuous fiber) W3 otduloNgnedalidu (chopped fiber) Tne garanTuNuN1H
) 2 2 £ ) { I g}J o 3 1a 4
i llyugiiihuguauasmsih lnsvuodusugrieiwnaug U Tuuiaum

3.1.3.3 Solder mask ink

3.1.3.4 Marking ink

3.1.3.5 Peelable ink

3.1.3.6 Carbon ink

3.1.3.7 Silver paste through hole ink

3.1.3.8 Copper paste through hole ink

3.1.4 M3naevlan (Surface finishing)

I A a A Y| o a a o o Y o =

Wumsmasutlamiveaneaad esnumsinaoengasuuunedas minians
a 9 o Y 1 a 4 ad a 4 (= = A A 1 ] o
anlaenuazyi liurunuiesaannseling lulliddesnmiiosningaiouas luauiysol
HAZMINANTOUVDINBIAININNTTIGN3 8190 NFIATUALDINA FIUTHNNTINTANE &
manaouilarieg 2 Uiz Tdun

3.1.4.1 Organic Surface Preservation (OSP)

I A A Aa 9 a A oA ] a Y

Wunstlamasurimeauasaleaisounssneglugduuvveunad Tasliunilu
[ I A a1 o
a@3u152n9Y (organic water base compound) Iagaziilumsindeuiineas 3alefauuien
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e luldimeauasdudanueinialagnsa 1391 Surface finish @28 OSP 1 uATLVIUNITN
danansznuasaadoutiosnga

3.1.4.2 Hot Air Solder Leveling (HASL)
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Board Cutting Drilling »  Dust cleaning » PCC »  Plating
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Solder mask printing |« AOl |« Develop, Etching and Strip Dry film
A4
HASL Marking printing »  Routing »  Dust cleaning
v
Warpage inspection |« Open/short testing [« Hole checking

A 4

Final visual inspection
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Check sheet Input 2018
Can produce? TQype
Ho. Darz Customer Part number Revizion TQ
YES | NO cc sM ME HOLE oL
1| ovorzol |KAGA FE4-5542-000 v
03012018 |CALCOMP THAILAND 66330310 17 v
03/01/2018 |CALCOMF THALLAND 66536320 16 4
4 | 0301201 |CALCOMPTHAILAND  |6£83-6140 2 v
5| 03012018 |TVCKENWOOD I71-425E1 v
€ | omol2018 |TSE DE41-0083EE 02 v s s
7 | o401/2015 |TAKACOM FCES0IT 4
B | 04012018 |TAKACOM PCES3IT v
5 | 0401201 |CALCOMPTHAILAND  |6683-6520(CFC) 1€ v
10 | 04012018 |CALCOMPTHAILAND  |6.653-6140(CFC) 2 v
11| 04012018 |HILINK 1BC-0350B (CRE25C) 423 v ' e '
12 | osor2018 |av KORA_FWE v

M v d
MW 3.3 check sheet 114 lumsiNusIVTINTOYA

9
o 9 1

o { < 3
ﬁﬁﬂfﬂ']ﬂvdlllﬁjlﬂﬂﬁ'lﬂ33%%@&@1!!,5}3 ‘Ll']sU'l’)HQWQWMQNTW']ﬂ']iWﬁﬂ@]ﬂT]wllﬁﬂﬂWﬁ

1A ad a o !
ﬂ15@]5UﬂﬁﬂULLUULLWHWNﬁ’NﬁﬁﬂLaﬂ‘l/li@‘llﬂé AININN 3.4

Result
1000 <40 60.00%
800 642
? 600 40.00%
g
2 400
o 20.00%
200

0 0.00%

Accept Condition Reject

3 1A ad a
fﬂWﬁ 34 ﬂiTV‘ILLﬁﬂQNﬂfﬂﬁ@]i?%ﬁﬂUlLUULLWuWNﬁQQﬁ]if’)&ﬁﬂ‘ﬂiﬂl&ﬂﬁ,

o ~ <3 Y A o 9 19 =1 [
1ANTINAININN 34 ﬁ]%ﬁ’iu]lﬂ'ﬂ QTHVIﬁﬁJﬁﬂ‘imulﬂ memmim@uﬁ'"lmmmmu

a o adg a J Y .. A o A A a g
WHNNITAUANNTOUNTUDIGNAN (Condition) HUIUNINNGA AD 840 31U Ay 53.61
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-4 A Ay o o ¥ . ° a g =T 4
L‘]_I’f)i!,“lfuﬁ JOINNIND muﬂ"lummmm'l@ (Reject) TUIU 642 31U ﬂﬂlﬂu 40.97 L‘].I’E)i!"‘]ﬂlﬁ

=~ o Y o a g I I J o W
uammwmmsnmllmaﬂ (Accept) 1UIU 85 U aatlu 5.42 tosisua auaiay
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GUU@f’)u@]f’)llﬂﬁlg‘ﬂ1ﬂ1§3!ﬂ51$ﬂ%@yjaﬂ1uﬂﬁ1ﬂ15‘01/]11?] mewﬂ"ﬁmmmblmmmmuwuw
ad a J Y .. ~ [} o 2 . @ dy
NITDANNTDUNTUDIGNAN (Condition) !La$\11u1/]]111ﬁ1111§ﬂ‘1/]1h1ﬂ (Reject) AU
A o Y 19 = 1T A o ad a J Y
4.1.1 \1']1.!‘1/]’(31“']501/”1@ L!@@’E'N1]ﬂ'l'iell@l,l,fg]mlell!l,ﬂﬂl,lwuwmWﬂﬂ%ﬁ@!aﬂﬂﬁ@uﬂﬁﬂlﬂﬂgﬂﬂ’l
(Condition)
a 4 U ] I 1
1NNITIIUNIICH W‘]J’J'lﬁ'liJ'liﬂLl‘UQ’f]fJﬂbl@gﬁ‘]Ju 5 Uszian Vl@%}llﬂ 71824999 (Circuit)
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Type of condition
1200
- 100
1000
- 80
800 .
g £
t 60 @
= 600 o
= [}
o a
400 40
|
200 20
1 Circuit Solder mask Marking Hole Outline
Quantity 780 178 70 34 18
Percent 722 16.5 6.5 3.1 1.7
Cum % 722 88.7 95.2 983 100.0

Iy

3 1T A o ad a
ﬂ'l‘Wﬁ 4.1 YsINVOIVUUHUNNNINITOANNITDUNANABIVOLN LU

a < 1 ] a -4
NINN 4.1 LLNUQNWW!?I@ Llﬁ'ﬂ\iclﬁll‘ﬂu’J"I‘]_]3$Lﬂ°VIGUENLHJ‘]JLLWHW3JW'J\‘]‘D5

)

s Y FY

a g a A o A A . . ° a S|
grannsolindnaosvoun lulS1uIUNINTAGA Ao 8182995 (Circuit) T1UIU 780 11U Aailu
s < 4 A o a 3 s < 4 N
72.2 105 1FUA 599091170 Solder mask 914U 178 11U AU 16.5 11l 1HUA Marking
o a I S I 4 o a 3 I 4
17U 70 U AU 6.5 Woidud § (Hole) 91191 34 1 Aartly 3.1 nlesidud uagniew
. o a g -4 o o A 9
91U (Outline) 31U 18 U AU 1.7 Wlo51FUa 910819 1UBI9INNY 1 1UD1VILABIVD
! o Yo 1 A o ad a oA Y
uf luannn 1 Usznn M lFuuRas Ul sanuuULHUANYI9I DI N NI B IN A NA 0
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woud lnvzdewdymnanniuaununansam e uadestimsvoud luunuurunum
ad a o Y ..
199591anN IO UNTUDIGNAN (Condition)
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4 \
M919N 4.1 (M9)

o o 4
RN AUNG Muilsznou
<
3 JUHIUNDILALAN
A ¥
4 ANUAAIAINADUIIOY

a 4 ' A ' o Y A 9y
AAIINNITAUATICHNUIN ﬁ'Hﬁﬂﬂlﬂ\iﬂi‘gﬁWﬂUliJﬁﬁJ']'iﬂ‘ﬂ'm']EJ’N%31@1 D LadUaY
< &' A 1 Y Y < A Y @
WIATAN WUNIWIEUITUTUAYWNITUDY LW IUNDIULAIAN LAZAITUADIANADUUDY AN

M131970 4.1 uaaUANUNR3 99 18910115911 Why-Why Analysis 1NA910A10H 1150904

A [ A X a = a a Io [ 2’, ya o K o = 9
N5099N5N 1S lun1sHana1e299s N sed@nsain ANUUAIVYIININITANHYIVDYAUD

1] H H 4
195099050 14 luMsHANA192995 (Circuit) NFog lutlagiiu fall

1) Laminator machine

I 4 o { v a a A d [ HE
WueseadnsnlFlunmsdadduuazdalauuuuny CCL amvuanmvuald

99 TUaiA 490NN 4.3 agll specification YDUATOIINTAIAITNDN 4.2
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MW 4.3 Laminator machine §' " CSL-A25U

919 4.2 Specification U4 Laminator machine ‘éu CSL-A25U

Item Specification
Panel size Length and Width : 250 - 640 mm (10” - 25”)
Dry film size Width : 250 - 610 mm (10> - 24”)

Thickness : 15 - 76 pm (0.6 - 3.0 mil)

Supply roll diameter : @160 - 250 mm

Laminatable dimension | front-end spacing from leading edge : 1 - 32 mm (0.04” - 1.26”)
against base board Rear-end spacing from trailing edge : 1 — 28 mm (0.04” - 1.10”)

Side edge tolerance : £1 mm (0.04”)

Accuracy +/- Imm

fan: https://www.csun.com.tw/en/product/auto-cut-sheet-laminator-4/

2) Exposure machine

I A @ A Al A ] 9 A @ A
!ﬂulﬂi'ﬁ]ﬂfﬂﬂi%l%}iUﬂ'ﬁﬂ'lﬂuﬁ\WﬂﬂJﬁ'lﬂﬁﬂi]illu%lﬁﬂ\lﬂﬂﬂ@mﬂ'lvhﬂutﬂﬁﬂﬂi]ﬂillﬂﬂ

G

'
1 [ % =

a o { 4 o [ {
Wanuieduu CCL a9n i 4.4 uazll specification Y9UATDIINTAIAIT1IN 4.3

U
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MW 4.4 Exposure machine ;'u E2100-5KAC

M3197 4.3 Specification Y9N Exposure machine ’gl U E2100-5KAC

Item Specification

Throughput 2~2.5 panels/min

Panel size 254mmx305mm~534mmx610mm/610x712mm(Increase)
Thickness 0.1lmm~3.2mm

Warp and Twist Max Smm

Thickness tolerance +/- 3 mil

Panel size tolerance +/- Ilmm

Alignment Precision <20 pm

Resolution line/space 62.5 um/ 62.5 pm

fan: http://www.cbtech.com.tw/en/product.php?id=117

1% d’ YR = d’ [ 1 d‘ @ . (=1 ]
NE9910N IAANH1I 192D IAVDUATDIINT WU 1ATDI9NT Laminator MIUNAADNT
o A v =) 1 o = d R A o v
2192995 UAATDITNT exposure INAADN1511A102993 Fuiluaunguilaiih 1 lianso
o k2
Mae99s1d

4.1.2 aui liaunsonld Reject)
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a 4 ' ] I 1w a
MNMIAATIZH nuNawsontiesn 1ditu 4 dszian 1dun Sagau (Material)

ad o . d‘ v . . v d’
9N1TNU (Instruction) IATDIINT (Machine) LALNI1TDDNLUUY (Design) ANNINN 4.5

Type of reject
700
- 100
600
500 - 80
2 | -
g 60 o
%]
t =
3 o
o 300+ a
- 40
200+
- 20
100
0- -0
1 Material Instruction Machine Design
Quantity 478 93 56 15
Percent 745 14.5 8.7 23
Cum % 745 889 97.7 100.0

d' ] a o ad a P [ o 9
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Mai 4.4 Specification U84 Exposure machine ‘g U Ledex-3500

Item Specification

Throughput 2.5 - 3 panels/min

Panel size 254mmx305mm - 558mmx635mm (Standard) /
610x712mm (Increase)

Thickness 0.1lmm - 2.0mm

Warp and Twist Max 5 mm

Alignment Precision <12.5pm

Resolution line/space 50 pm /50 pm

fan: http://www.cbtech.com.tw/en/product.php?id=97
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