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This thesis a® e Printed Circuit Board Assembly

Repair Process, whit N %, (' hard disk drive production.

ction, leading to a long lead

Currently, the rep® p: i \ N
time and extens; ) pifi @M oroblems include improper

launching rules, nor et @_ ttleneck in the production line.
As the first step of th 1o EF"F i approach has been applied to

&
-

solve these problems 'L.rﬂ_ :n® The main tools consist of an
application of One Piece __.ag;_:-: v and management of non-value added

activities. Using

-

_—ﬂ types of repair have been

reduced by 54.7 Y process has been reduced

by 81.65%. The = cond step of the solutions in\,/es the investment in a new
machine in r (ﬂﬁs I % I io,line. A simulation model
has been %?34 iﬁﬂﬂs ﬂﬂjkﬁeﬁ analyze an impact of
adding more machines to_the pﬁcess. From ulation resul@fthis factory should

oo PP LT VLY 3 Bl B Vcd HLEL L B v e

has an internal rate of return (IRR) of 24.62% and payback period of 7.39 years.
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A15197 2.1 Integrated Lean Sigma Roadmap A1n Sigma Breakthrough Technologies,

Inc. (SBTI)

Steps Tools

Outputs

Initiate the project 1.Project Charter

2.Meeting Effectiveness

Define the Process 1.SIPOC Map 2.Value Stream Map

6. Documentation

N

Verify Long-Term Capability . Statistical Process Control

2. Process Capability

[} Determine Customer Requirements 1.Brandstorming
é 1. Project charter
[5) 2.Affinity Diagramming
=) 2. Project Team formed
3. Clear customer requirements
Define Key Process Output V2=
Understand the Process
1. Current State Process Maps
) 2. |dentified and Measured Xs
—_
8 Evaluate Risks on Proces (KPIVs)
8 Develop and Evaluate Meast: 3. Measurement system verified
= Systems 4. Current capability of Ys
(KPOVs)
Measure Current Performance
Analyze Data to Prioritize Key Input 2. Basic Graphs 1. Root causes of defects identi-
Variables gontrol fied and reduced to vital few
GN) 2. Prioritized list of potential key
(—>“’ : d inputs
c } -
< 2] 3. Waste identified
Identify Waste Sl Toidgiams 2. VAN 4R nalysis
3. Takt time 4.58
1. Finalized List of KPIVs
2. Action plan for improvement
3. Quick Changeover
q>_) 3. Future state process maps
e ‘ Workplace Organiﬂ ontrol blans
oY ) p
§ . NEw fprocess design /
Documentation
Pllo New Process 1. Training Plans 2.SPC
5. Pilot study plan
3. FMEA 4. Control Plans
Finalize the Control System 1. Control Plans
1. Control system in place
2. Process Documentation
2. Improvements validated long
3. Training Plans
e term
g 4. Communication Plans
C 3. Continuous improvement
o 5. Statistical Process Control
(@] opportunities identified

4. New process handed off

5. Team recognition
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2.5 NMSIATIERNUATHFAAAS (Economic Analysis)
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4. A1i1995n11 (Maintenance Cost)
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Wl Wt Vo Vel

Customer
Test line

Diagonosis

Process Obseneration

Cycls Time (Sec/PCEA)

Tskt Time (Sec/PCBA)

Capacity/hour

Daiy demand

Houry demand

Mo. of cperator

Mo. of machine

Working hour/day

All component
M1
CHN2

Process Obsenverstion

Cycle Time |

Takt Time (Sec/PCBA) o6
Capacity/hour 200 (_\
Daiy demand 300 |
Houry demand 31.25 8.25 LTk 375

MNo. of operator 1 1 1 1

Mo. of machine [} 0 0 o

(Working hour/day ] 8 ] 8

280
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10 1 | 12 | 13 ‘
Process Obseneration | PCBA - Functional - Key-out b PCBA -
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(Process)

ANARING
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Line process)
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a5 (Diagnosis
Process)
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ImgAy (Material
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3.5 TayallasAuINgaNUNSEUIUNISTaNLEN PCBA

3.5.1 AANNAAIHN

wHu9asBLannseiind (Printed Circuit Board Assembly: PCBA) #sNIfa Li199a3
a @ a ~ o o o ) o & a s
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N3TaNWIN PCBA (PCBA Repair) #neid Aa0eaTudautlsznauiide vingvadaann

ZauialineinTAnIazaAnsLaTAIN1TNNan

Fudoudsznau@eng  udaa ‘ )Luaimqmuu PCBA #ntlLA3a44N3

yirantineu Taaldaousas 1T 1 oo S iU PCBA WAy 917

NNIAFIARD LTI LUNN T r— 7 o e et L e wsie Ty
ARLLIALADT 77 A\ PE CN2) e meuinlAes

o o odd o o

MU NITanAad oy
WEN92399H (]

MU TZNIANAN AN
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#9118l (Hot Air Station Machine)

A J Rework Station Machine)
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WJ}LNL?@NWM Soldermg [ron)
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ABNNILADS (Computer)
4 9
7) ATE9ENULNSLAR (Barcode Reader)
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10) ANALTLNNL
11) WHNNWWLL (Stencil)
12) WLINIANAZaA (Isopropyl Alcohol: IPA)

13) NA@4LITq PCBA d1miuauging PCBA

3.5.3 WHURINTLUIUNY

/é’s.z Guduannnisiu PCBA Mdw
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~

RIS el LA T T TRt AREY IS U 2937IATNNIZLIUNN91EN PCBA 7
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. Assembly by Machine

v

3. PCBA Cleaning

v

9. PCBA Stamping

o

X ) Repair Recording

v

PCBA Testina

7A. Assembly by Operator 13. PCBA Packing

717 3.2 unudInszUaUNNIeNuEN PCBA
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3.5.4 \§uUN19N19LAUURY PCBA (Spaghetti Diagram)
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4.3 TayaLNeINUTININISYINUARINUNNY
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== == Qverall

Potential (Within) Capability
Cp *
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Target

usL

Sample Mean L :
Sample N

StDev (Within) A W 1 CPU -0.29
StDev(Overall) 1.60442 ' P e \ : Cpk  -0.29

. ¥ VA \ Overall Capability
Pp *
PPL *
PPU -0.28
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Cpm *
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Process Capability of Work Hours Before Improvement
USL
Process Data Within

LSL * = == Qverall

Target * " — —

usL 8 Potential (Within) Capability

Sample Mean  9.325 Cp i

Sample N 120 CPL

StDev(Within) ~ 1.53466 CPU -0.29

StDev(Overall) 1.60442 Cpk -0.29

Overall Capability

Pp *
PPL *
PPU  -0.28
Ppk  -0.28
Cpm *

Observed Performance

PPM < LSL

PPM > USL 633333'T

PPM Total  633333.33

Process Capah ars After Improvement

Process Dalig e \V ithin
st == == QOverall
Target
usL Potential (Within) Capability
Sample Mean  7.45 Cp *
Sample N 120 =t CPL *
StDev (Within)  0.856726 CPU 0.21
StDev(Overall) 0.868206 ) ; Cpk 021
— , Overall Capability
AUHRRINININRE = .
PPL *
s PPU 0.21
“ Ppk  0.21
¢ -

qm AN

Observed Performance
PPM < LSL *
PPM > USL 75000.00
PPM Total 75000.00

L L] " -
N WT
6 7 8 9
Exp. Within Performance Exp. Overall Performance
PPM < LSL * PPM < LSL *
PPM > USL 260443.37 PPM > USL 263206.77
PPM Total 260443.37 PPM Total 263206.77

317 6.7 ANNANNIINVBINITLIUNITDIT THINNIN N UBBINTNURB LA UAINI9LF U139
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6.7.3 NANNTNURINTZUIUNT TN UGN PCBA (PCBA Repair Process
Productivity)
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6.7.4 USN1UII115Z1IN99 (Work In Process)
newn1stiuilaeanssuauns 1299UNIWANHINLTHIDMNUTENINNY (Work  In
Process) LAt 327 Fusiadu Gedadndiffunugauilamauiu PCBA Ndanatnanas
dld 1 o % 1 Y
NTTUINNTNNLFHUIEMINaNNAn WA nezuaunsdsynavdqullsznanlutisog
\A3899NT (Assembly by Machine Process) nsvuaunnstsznavdanilsznanluaisae

NN (Assembly by Operator Process) Nszuaunnsnandudauilsznauiideving (Hot

Air Station Process) kaznszuq1n24! A2 d14n19911971 (Functional PCBA Testing

Y v o

Process) 11141999140 IERANTER /wudfmv'iﬂﬁmrwﬁwh%”l,é’ﬁﬂm HRAg

a

Tenaunnne g AuANnIg ALy — 72U T NIUIBINIININNY

Tnelduuulasugaimn T MIaAUTHIUIEUINN LA

-,

asgvirald AN AL

. L|rlaﬂ’]ﬂu 2553 LATSHNANIT

cY o

Apsnziitayan i Y /R S . PALTNAINUIZUINNLTII0

) T =
NTLUIUNTINN 4 NTTLS V?Z‘MQ’]\‘I'VI’]L’TIEEIW]’]TWU 60 T

Tnaansaunlsauie W ounasneTlunsruaunnaw
uaznaan1ILiulsenseua, ) W 248 lunNIz NN AAIAINLAN

81.56 %

1L RIER]

Mg NN 1-wdanae

q; Machie ' Operator Tesing
N GIGRENETER 50 150 80 30
2 ndanrlilp 1 Gau 33 50 35 12
= wdanisylfinlp 2 ey 12 40 27 8
& ndanriinly 3 ey 0 33 22 0

gﬂ'ﬁ 6.10 UTN10191149E1919%7 (Work In Process) fiauuaznaanistiulganszuqunis



108

P%
o A

antayadnesuannmaginasai@idons 4 fq new-udanisudlodiulgs

ATTUNUNNIEaN N PCBA Tasatl

!
=

1. agunanisdiulganszuaunisdenusy PCBA Tagliiinsaenuiin AegL
6.11  szazinatinlunistanusy PCBA 189A1LALIAAS 1HA CN2 Laat
AAANANN 274.11 W 1T 124.13 w1 Tasanas 149.98 w1Lizaanad

54.72% WAZLNNINATT S "(‘) 47A M1 AAA4AIN 359.40 1 1w 125.08

9.325 dalualy 7.45 dalug

a

X
mmzmumi (Cpk) ANTLARIN
a LN e NARANARsRIN1T
NHATNTOURINTZLIUNNT (Cpk)

2 o a o VU a
ARl uaznNuailusae

3. WAMANLBY]

i — IWNTUAN 220 Tusadu 1 300

Fusidu vise ﬂmm , -
LLTRIIN T

o -
| Jyl
Wl 81. :

M@Q@’]ﬂﬂ’]?ﬂ?ﬂﬂﬁ £PCBA mmaﬁl’mmuma@mmﬂa?vmumﬂﬂim@mwmm

LLavmm‘a‘ﬂ@ﬂﬂéu &%m EJ VC.I ﬁ w&,}‘ﬂ ﬁﬂﬂmﬂﬂummﬂmmu

PCBA anal LLm?umvmuﬂﬁiﬂivrmimuﬂivﬂﬂumme@m (Asggmbly by Machine
proces QI EU AW ) JVABFARE irtscaioe
¥tean st PCBA At mLﬂumumawﬂummmmammm:mumi
danutn PCBA flanssn nefinenidelsequitemuuanalunisudlasiellunisyfudss

wilatloyuntasiinisaanuinaluumi 7 saldl



109

359.40

274.11
Il Aa
= wid
7.45
ST RRRLHEY (’ﬁﬂmm’ﬂﬁ'u)
= fau
AR

WG 4 1

wRnAlunetauusiy PCBA (Gusiadu) TN IV (Tusiady)

v
o o o

717 6.11 agUnadnHaTavs 4 fia neu-naansUiutlaanssuaunisdenuan PCBA




unn 7

n1sdsuilgauntaileyun (Improve Phase) Tngfin1saanuina

X P o = N o ~ v o
unilaznanatanistfutlgudlaloyyminaiinisauiia WAIAIN TN L6
nsdiudlgaudlatioyymiaglaifinisaspuinlunszuounistenuau PCBA udaifluszazioan

1 ey Ineqatseasdlunisdiudgsudlatiyuiaeinisamuiinme faanisanszazioan

\uaeuanlun sam gL d - e AERITIN LT RYAUAZTINNN

a

Apszviszaziiantinnasad e / N mﬁ’mmmmmmﬁ@ifm

UATALAIITT AN ANAT PRV NA1RNNIAAAUIAAYUIBAE LTINS

{9991unsliAnssalyl

R l"‘- cY a
aampnsadaae il sunsuanain

2)

3) NINIUUARITE

4 Fin A 5
‘Y. S ‘

5)

n"97k "_'I ” = AZNITUIUNNT

6) mm%’w;uué’mmmmmmi@ifm‘lﬂmmm

VN ek e
ﬂﬁ“imﬁm}mﬁ’mmaﬂ

mﬂmaﬂ@vimumau LLVIu"IJﬂ\‘m’]‘I"I]'ﬂLﬂi"M@ﬂﬁ‘LWN



111
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NI¥LIUNISN 1: §U PCBA Midaidngseu

A 4

a < Ao
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A9 7.1 NENENNINITUAM MILAAT NI LN Tan utH PCBA

NITUIUNIT nineng

51 PCBAMALdNgs21U (Key-In PCBA) WINW 1 AL

ARANNILARS 1 LATAY

APTURZANNRILATAIAS
a

21152 navUBY PCBA /4

NIANAZANALAZL 51 113

(PCBA Cleaning & SL

i f

AR UNIATUNN97N91181 28, PCBA %ﬁmmmﬁm 1 AL

e UGN ..

mﬂmmmm BIINYINY
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ANHRUENNINIZANLTRYAUATATNIINNABTUBILLLIANABUANITILBINTTLIUNNS

Process Distribution Parameter Input data Time
Inter-arrival Time Exponential Random(Expo) Value =1 Seconds
Key-in PCBA Beta ; ﬁ) 2.5+ 3 *BETA(1.33, | Seconds

1.2)
Hot Air Station . TRIA(12.5, 33, 63.5) | Seconds
Solder Paste Remove TRIA(50.5, 54.8, Seconds
& Pad PCBA Cleaning 57.5)
Assembly by Machine 259 + WEIB(36.3, Seconds
1.25)
(BGA Rework Station)
PCBA Cleaning 0.5 + 6 * BE- Seconds
7777777777 By 1A(1.97, 1.22)
& Stamping
Functional PCBA Unffgsmn UNIF(Mir Max) UNIF(33.5, 36.5) Seconds
ﬂ‘}lﬂ?ﬂﬂﬂﬁwmﬂi
oo RANATUURNINBINEY. |
TA(2.69, 1.82)
PCBA Packing Triangular TRIA(Min, Mode, TRIA(0.5, 1.24, 2.5) | Seconds

Max)
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G H I ] K
'“DCBA Cleaning | Functional | PCBA Record PCBA Total
"‘ & Stamping  |PCBA Testing| & Key-out Packing
. 44.53 35.03 42.50 1.43 125.67
2.26 0.65 1.22 0.25 2.57
44.30 34.97 42.37 1.40 125.59
1.87 0.59 0.52 0.25 1.31
30 30 30 30 30
0.23 0.07 0.13 0.03 0.08
0.08 0.02 0.04 0.01 0.09
0.08 0.02 0.02 0.01 0.04
0.14 0.04 0.06 0.02 0.13
0.37 0.20 0.24 0.13 0.36
0.629 0.328 0.554 0.258 0.219
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SRT SERIES

Summit 1100
Semi-Automatic Rework System

VJTechnologies offers the Summit 1100 Semi-Automatic

Rework system. Developed by SRT and further refined by VJ
Technologies, the 1100 is specifically designed to meet the needs
of users who demand high performance and advanced process
control. The Summit 1100 Rework system provides some of the
most advanced features to address difficult Rework challenges.

Proprietary SierraMate™ Windows® based software provides an
easy to use “1-2-3-Go” graphical user interface, featuring intuitive
= rogramming and Auto Profile. The 1100 is “Production Ready’,
L P . A . . . Py
~ ¥ ~ g gurable with an available High Resolution feature, providing
Summit 1100 srformance at an affordable price.
Semi-Automatic Rework System

Key Features

Max. Board S 60mm) standard

»/60mm) optional

Min. Compor

Top Heater

Bottom Heater

CULIFN (4110
IR TN TN
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21gN15 kU 15 1) AagLla -1

B C D G H I
yasilagiu
a4 HAR2UUN YT A ldiEnalunng yarilaniiu
aadw 1.1 wineal CRISTSTR RGN Hasauwinusid | aildEias and (NPVY)
IWI [z | [=D7°F7 | [=G7-H7 |

0 - 2,828,585.70 - 2,828,585.7 -

1 541,706.40 78,696.76 462,995.92 67,262.19 305,734.74
2 595,877.04 78,696.706 435,296.25 57,489.05 377,807.20
3 055,464.74 78,696.706 409,252.89 49,135.94 360,116.95
4 721,011.22 78,696.706 384,767.67 41,996.53 342,771.14
5 793,112.34 78,696.706 361,747.38 35,894.47 325,852.91
] 872,423.57 78,696.76 340,104.38 30,679.03 309,425.34
7 059,665.93 78,696.76 319,756.25 26,221.40 293,534.806
8 1,055,632.52 78,696.76 300,625.54 22,411.45 278,214.09
9 1,161,195.78 78,696.76 282,639.39 19,155.09 263,484.31
10 1,277,315.36 78,696.76 265,729.34 16,371.87 249,357.48
11 1,405,046.89 78,096.70 Wa 249,831.01 13,993.05 235,837.96
12 1,545,551.58 78,696.76 § 234,883.85 11,959.87 222,923.98
13 1,700,106.74 78,696.76 220,830.97 10,222.11 210,608.86
14 1,870,117.41 7/8,696.76 . 207,618.86 8,736.85 196,882.02
15 2,057,129.15 78,696.76 9/8,432.39 0.0949 195,197.22 7,467.39 187,729.83
5 17,211,356.68 | 4,009,0 3,247,581.98 | 1,423,695.96
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2.1 yarilaqiiugndilalidnadauan fagii -2

A B C D
44 Nagauumuim RIS RIS —
dandu 1.1 winsall ERISTLTERLT]
[Fc7F11 |
0 ' — 2,828,585.70
1 541,706.40 78,696.76
2 595,877.04 78,696.76
3 655,404.74 78,096.76
4 721,011.22 78,696.76 "
5 793,112.34 78,696.76 ?14,415{
5] B872,423.57 78,096.76 793,726,
7 959,665.93 78,696.76 880,969.17 | |
8 1,055,632.52 78,696.76 976,935.76
9 1,161,195.78 78,696.76 1,082,499.02
10 1,277,315.36 78,696.76 1,198,618.60
11 1,405,046.89 78,696.76 1,320%0
12 1,545,551.58 78,696.76 1,400
13 1,700,106.74 78,696.76 1,628 4P
14 1,870,117.41 78,696.76 1,791,%= ©
15 2,057,129.15 78,696.76 1,978,480} 39
U 17,211,356.68 4,009,037.10 | 13,202,319.58
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1.1 wingiadl
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0 - 2,828,585.70 -
1 541,706.40 78,696.76 463,009.64
2 595,877.04 78,696.76 517,180.28
3 655,464.74 78,696.76 576,767.98
4 721,011.22 78,696.76 642,314.46
5 793,112.34 78,696.76 714,415.58
6 872,423.57 78,696.76 793,726.81
7 959,665.93 78,696.76 880,969.17
8 1,055,632.52 | 78,696.76 | 976,935.76

yarilaaiy HARMALWNY | o a0
- wuiilfiasnu -uasauwnuazau
awng (NPV) EEEH ;
[=67-17 | [=I6+G7 | [=H6-I6 |
0.00 0.00 2,828,585.70
395,734.74 462,996.92 2,365,588.78
377,807.20 898,293.18 1,930,292.52
360,116.95 | 1,307,546.06 1,521,039.64
342,771.14 | 1,692,313.73 1,136,271.97
325,852.91 | 2,054,061.12 774,524.58
309,425.34 | 2,394,165.49 434,420.21
293,534.86 | 2,713,921.75 114,663.95
278,214.09 | 3,014,547.28 -185,961.58
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