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ADISAK PAEPOOT : A PRODUCTIVITY IMPROVEMENT OF PRODUCTION
PROCESS IN ELECTRONICS ASSEMBLY FACTORY. THESIS ADVISOR :
ASSOC.PROF. SUTHAS RATANAKUAKANGWAN, 135 pp.

The purpose of this thesis is to study fer.a‘guideline to improve production process in
7

an electronics assembly factory=The objective is to-increase the productivity. Since the study

found more ineffective producion and unbalanced line problems affect to on-time delivery.

The major cause of this problem is/that there are many nen-value added activities in the

production line that have éffects on effectiveness lost in preduction line.

)

As above problem, the res__ea;éher pir_g:;s__engs the activity consideration in each step for
all working lines to classify nen-valued addeé-j:c_ti_vities by analyzing each activity and specify
wastes so as to improve the océﬁﬁed probleﬁiﬂk‘éugh line balance technique, quality tools

and application of appropriate f-ean t'cchnique.:.f‘?"!»-' —

After the niahufacturing the process has been improi?e’;i:, the direct labor in assembly
process was reduced from 16 persons to 14 persons and shown a trend of productivity
improvement; that)is ffom2499 to 3239 pcs:=per iday’, or by:-29:61 %. Efficiency has been
improved from379.33 to 93.57 or by 17.95%. And total productivity has been improved from

1.344.t0 }.388.-Finally;this.pattern-helpful,te. improve.the productivity-of ether series product

in the factory.
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» Production Efficiency Year 2008 - 2009
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A3 19N 3.2 ATTUIUNMTHAALAAL DI

No. Station Flow Process No. Job Description Observe Time
1 Router 1C Router and blow 7.12
2 ICT 2C-3C ICT + Insert connector + Check Mat'l 9.61
3 TU-01 4C-8C MPS + Inspection + Repair 12.60
4 TU-02 9C-11C Solder Lug brass + Cleaning + Inspection 10.20
5 TU-03 12C-13C  |Heat sink Loading + Apply glue 10.83
6 TU-04 14C SolderHeat sink + Cleaning 9.28
7 TU-05 15C-18C Inspection + Eoading to Shelf 11.69
8 ATS1 1D ATS-1 9.22
9 TU-06 2D-3D Inspeéction + Loading to Shelf 9.54
10 ATS2 9D ATS-2 9.74
11 ATS3 10D - LD /|Paralleltest + ATS-3 9.60
12 Add. . Checked point of Component 9.04
13 FI-01 12D [nspection 9.22
14 FI-02 18D Attachlabel + Scan Barcode 9.95
15 FI-03 14D - 47D ' |Sub-Packing 11.03
16 FI-04 18DF21D -, ,[Pallet Packing 11.70

} Total Time 160.36
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Loss Time in Process
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% On-Time On-Time Delivery Year 2008 - 2009
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. ! " . S szanves
U = o d ) U Vv 4 v £ d
VYHADU YLD AVDINIFNANTH Qﬂﬂiﬂ!/ !ﬂiﬁﬁﬁ]ﬂim‘l’ nmﬁ‘l‘u aganyo -
- AU NINIIN
(No.) Job Descriptig_!k)‘" (Machine) (Sec) (Symbol)
\l (Man) (Type ofactivity)
MIHAMSIH IS . 4
1 Roufer Machine Ta2 1 Q VA

(De-panel)

naaey ICT uazlaneuiiinmes. L i
2 ICT Macl‘]ine 9.61 1
(ICT and Insert Connector) p

VA

Fan3gunselnuunaega .y i s
3 MPS Solder POT 12.60 1

VA
(MPS) 1)
tansnneundes uazihnuazena Solder Station and, &
4 i 10.20 1 VA
(Solder Lug Brass and Cleaning) Ultrasonic Washing Machine

NS HNUAUTTUIEADIS OU -
5 |wSeunizeantd - 10.83 ’ | VA

(HS Loading and Applied Glue)

Tan3uR Uz UIBANNS O U
Solder Station and
6 tazmANNazeIn 9.28 1
Ultrasonic Washing Machine

VA

(Solder HS and Cleaning)

15200 UBHII UMMM
7 , Microscope 10X 11.69 1
NOUMINAARY (Inspection)

nagewesumalvlih
8 ATS-1 922 1
(ATS-D)

VA

A3 29aOUTUNUNIIMANIN
9 Microscope 10X 9.54 1

; NVA
NOUMINAAdY (Inspection)

nageumalvlilh
10 ATS-2 9.74 1
(ATS-2)

VA

NAARUANNMAITIMIIFNY
1 |swidldvessunu ATS-3 9.60 1 (N)NVA

(ATS-3 and Parallel Test)

A3I0AOUANGNAD VD ITUTIU
12 9.04 1
(Check point )

NVA

Ay IvEeUTUNUAS gAY
13 Microscope 10X 9.22 1
(Inspection)

L et O O O1010

(N)NVA
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. . . , S szanwes
o = o d A £ v k4 v W d
VYUY NYATIDYAVDINITNINIU qﬂﬂiﬂ!/ lﬂﬁi‘]\?"\]ﬂim’ﬂ l?ﬁ1m‘]§ yanyal -
au NaNITu
(No.) (Job Description) (Machine) (Sec) (Symbol)
(Man) (Type of activity)
fanain
14 Scanner 9.95 1 O VA
(Attached Label)
U359N809IA 120 T
15 11.03 1 O VA
(Sub-Packing)
U3590a89UIA 1920 B
16 11.70 1 Q VA
(Pallet-Packing)
A: 5201 UTUNBUN NG 16 160.36 16
B: 53udnauduneuiifanu 1
Fadauvesiuneuiinanam .
68.75%
%B = (B/A)x100%
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ATNN 4.3 UHURININTTUADIATLUAUMNS (Process Activity Mapping) Tasuenns a1

Y
Q
VUNDU
% . . ’ gunsal/ ) ¥ '."'L{’ o B . tszianves ,
VYUADU AP HAVDINITM U 4 o ekl 'fl ITAZNIY mﬂ11’ HIUAY yanyn “ ﬂ'ﬂ'ﬂgmynja1
f in30 13N " fonssu
(Item No.) (Job Description) 3 I el (m) . (Sec " (Man) (Sy mbol) (Type of waste)
(Machine) ¥ (Ty pe of activity)

o o o . !

1 HUWAUIDS (PCB) 89N NNIANY 0.5 F. 1.40 u 1/4 ’:> (N)NVA Motion
; 3 :
2 ANUAHIITAIVHIAIDIAAUN U 1.52 1/4 E> (N)NVA Motion
3 FaugnupyI99 590N NN Router Machine 2.70 /4 B VA
4 |venFuanudene lifisaaiiituanlyl 03 1.50 1/4 = (N)NVA Motion
K 3
5 MBUIUAIVUIATDINATDU ICT 1.50 1/6 ’:> NVA Motion
6 |nathuiionaaey 1.00 1/6 O NVA Process
A

7 |nSesnageu 1T Machine 348 116 [ VA

~ = 2
8 HUVUBHIHOINIMNAIIINAaIV 1.50 1/6 E:> NVA Motion
9 MNIBuamasuy Fixture Fix ture 1.00 1/6 |:> NVA Motion
10 |21 Connector aguuTUIM 143 1/6 O (N)RVA Motion
1 |nathuiieidan Fixture.ndn5o 4w 1.00 18 - NVA Process
12 |gmihewezidewdnglusdenlitFou 0.3 1.20 1/8 (3 (N)NVA Motion
13 [seevFuandifon Pre-heat Tunnel 2.03 118 D (N)NVA Waiting
14 |naibuiiedou Fixture aun30stinng 1.00 18 O NVA Process
15 |$usmgniian3 MPS Machine 150 18 O VA
16 SORBUTUIIUODN 1.81 1/8 D NVA Waiting

-

17 |nsnaeunsiand 2.06 18 ] NVA Process
18 |vevFuanaine lufaeiiaudaly 0.4 2.00 18 (93 (N)NVA Motion
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MINN 4.3 (719) LHUAININTTUYBINTZUIUNS (Process Activity Mapping) 1A8uENNITA

Y
U
ATUUUNDU
3 . qunsal/ ol Lo | thmanves )
Tuaou AP LAV IN TN 4 o dn, | TEEEM R |Snouny | deydnuel - anugeylan
1n3099n5N 1Y fansw
(Item No.) (Job Description) (m) (Sec) (Man) (Sy mbol) (Ty pe of waste)
(Machine) (Ty pe of activity)
19  |waUFuamuINUY Fixture 1.00 18 (93 NVA Motion
o o -
20 | fan3vmoeamaes Solder Station 1.20 18 O VA
o 2 i,
21 [wEuFuawmnsadlumSeshaimazen 1.00 1/8 ()3 Motion
2 [nathuiielin3e e 1.00 18 O NVA Process
4 v 2 Ultrasonic
23 [nSesdesuam 2.1 18 D NVA Waiting
Washing
o 2 v
24 [inaoezewduamdasilo 1.20 18 O NVA Process
25 |avnnaeutuan 1.20 18 ] NVA Process
26 |vauFuaudene lfsaoriauaall 0.3 1.50 18 0> (N)NVA Motion
a 1 U !
27 |viiuususzinenseuaInnan 0.6 2.80 1/6 3 (N)NVA Motion
28 [MBUTHIMINUY Fixture HEBAN T 1.00 1/6 ® NVA Motion
29 nﬂﬂmﬂ?m‘nﬂaﬂnn - 1.00 1/6 O NVA Process
4 = Glue Dropping L |
30 |nSesnsoanasuuFuan o 120 1/6 O VA
Mac hine a4
wouwuszen s uszne Uiy d
1|, 1.63 106 O VA
Fuam J
32 [vBvduamdsne lfismoniiamdaly 0.6 |- 3320, 1/6 o (N)NVA Motion
i
33 |tanSvwHusznenimiieu Solder Station | 335 13 O VA
34 naumbssniehaiazen -t 0.3 1500 L. 13 (3 Motion
o - o
35 |Vaianmazeausnugalans 4.43 13 O Process
HEUTUIMINAILY Fix ture’
36 Fix ture 1.05 173 E> NVA Motion
ATITOVYUIN
FaRsaruIananesenIMATI NS
37 - 7.4 13 =D NVA Waiting
13
38 |deBuamdsne lfsagiiaudall 0.6 3.20 13 93 (N)NVA Motion
39 Alachasev Fixture 1.00 1/8 O NVA Process
40 [vBuFuennsadid Fixture Fixture 1.05 18 (3 NVA Motion
41 [iarhaseu Fixture 1.00 18 O NVA Process
p s & ]
42 [i@ou Fixture 1un5e tmaael 1.00 18 e NVA Motion
43 |nafisnieliinsenagseuiuain 1.00 18 @) NVA Process
=~ o
4 [naseuwdnduai ATS1 117 18 L] VA
) " 4
45  [i@eu Fixture 0onMAAATOIMATDL 1.00 1/8 (3 NVA Motion
46 [vBuFuandeaelifsmariiandaly 0.4 2,00 18 3 (N)NVA Motion
47 |vauFuannsadldiduvens 1.40 13 (3 NVA Motion
2 Magnify Glass
48 [nywmeuFuan 5.34 13 O Process
7X
49 [wEuFuamnsasuurusedmny 0.6 2.80 13 D NVA Waiting
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MINN 4.3 (719) LHUAININTTUYBINTZUIUNS (Process Activity Mapping) 1A8uENNITA

Y
U
ATNUVUNDU
3 . qunsal/ oo Lo | tmanves .
VYUADU EYALIPHAVDINITMANU A o daw ITUENN !3@1"ﬂ11’ UIUAU yanyu - mmqsynlm
1nF0 98 nIN1Y fanss
(Item No.) (Job Description) (m) (Sec) (Man) (Sy mbol) (Ty pe of waste)
(Machine) (Ty pe of activity)

50 |ilashnseu Fixture 1.00 118 O NVA Process
51 [vwBu¥uamneaslu Fixture Fix ture 1.00 18 (3 NVA Motion
52 [iladhaseu Fixture 1.00 1/8 O Process

4 v A
53 199U Fix ture (YUAIDINATOY 1.00 1/8 ’:> NVA Motion
54 [nathuielMinTomameuiuam 1.00 18 O NVA Process

a  w J

55 [namoundnsua ATS2 124 118 ] VA

2 &
56  |taou Fixture 29N NAAATOINATOY ] 1.00 18 3 Motion
57 [vBu¥uamdene liaaiandaly 0.5 2.50 18 (3 (N)NVA Motion
58 |iladhnsou Fixture 1.00 118 O NVA Process
59 [wBuFuamneaslu Fixture Bix ture 1 1.06 1/8 93 Motion
60 [iarnsou Fixture 1.00 18 O NVA Process

2 v &
61 189U Fix ture 1V WAIDINATDY I 1.00 1/8 ’:> NVA Motion
62 |naifuielWinse mageuFeaiu .| 100 18 O NVA Process

e . . Y

63 |naceuwdniuai ATS-3 0 10 158 ] VA

P ) -
64 a9y Fix ture 89N2MNAAIDINAAD 1) 1.0_0 1/8 ’:> NVA Motion
65  |wauFuanudene lfsaoriamdaly 0.5 41 | 2.50 18 3 (N)NVA Motion
66  |WBuTuIMIN@IVY Fixture Fix ture 145 13 o NVA Motion

v [ Fri
< a = o

67 [nsnaevgunsaiuuFuam 545 13 ] NVA Process
68  [nBuFuamdeneliiiaariandaly - 0.4 214 = 13 (3 (N)NVA Motion
69 [vEuFuamneasldndesviy 135 13 e NVA Motion
70 |@s0aouTUIM I Microscope 10X 5.47 13 E Process
71 [vBuFuamdene liaanianmaly 05 2.40 13 - (N)NVA Motion
72 |Aenanasuudhem 2 §u 445 1/4 @) VA

P 9
73 HUWIAIDID D UIN 0.3 1.65 1/4 ’:> NVA Motion

; .
74 [ewmouniauuaain Scanner 150 14 (&) NVA Process
75 [vBuFuamdede liieaiianigaly 0.5 2.35 1/4 » (N)NVA Motion
76 |[vBvFuamsaGeduuuiunszmn 2.50 15 o (N)NVA Motion
77 |seiuauisnualdasnaes 342 1/5 P AN VA Waiting

- AR
78 |MaiuAuAUA T 1.20 15 O NVA Process
79 |Aemafilarhnaes 127 15 @) (N)NVA Process
80 [Aenanasuunaes 1y 2.94 1/5 O VA
z = . -

81 |sevuaunaiSsauumiuvuing (Pallet) 351 17 D NVA Waiting
82 [nsewrhndes 1.00 17 O NVA Process
83 [Saduiiasaae 139 7 @) NVA Process
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MINN 4.3 (719) LHUAININTTUYBINTZUIUNS (Process Activity Mapping) 1A8uENNITA

Y
CREETCLAT]
2 . . 91n3ei/ . . tsmeamves .
Junou SAZBEAVD INTFMN 1M a4 o an, | szEENe | paild |Snouay | Fydnuel - anugaylan
130990 3N 1% fAonssn
(Item No.) (Job Description) (m) (Sec) (Man) (Sy mbol) (Ty pe of waste)
(Machine) (Ty pe of activity)
84 [wiuRaSame Crimp Plier 1.30 17 O NVA Process
- S
85 |Annanasuunass 1 5u 1.00 17 @) VA
86 |wvuéihenaeuneseaduindaiy 6.5 3.49 177 (93 (N)NVA Transportation
87 |y 17 \V4 NVA Inventory
A: INTMIUTUADUTTIH A 87 3.9 160.36 16
B: 538 mIuduneuiinanaum 13 fl’i_f:':""
%B : daauveITUnD U IRARMAL ) -
1494% ) TSN
= (B/A)x100%

4.3.1 msdsuilgsaaf b gaaldmaniswaaann il
nnfnvesilginadtugahlaimnmasaamafy il lunssuiumswde  fiseu
|l Y '
F2YLIAINTHAN vpdldaz sz Ui luin i lifnuvestuaeuneumiiinAen
H @ > @ e 1o Vo 'q v A A =
Tuaouda g swdusaEdalunanlii ilvlsouszeznanlumsndaigs Fadana
Yo o A 1" W Y Q. QBAI -_I-"fu a A 1
nsznuIdidimanaane duldanas aeiunetimlyinszuaunskda ieaannugaylal
a a Yo o — ’ 1 Ay Yo v o
vinmanaamnnnll ez lahdusenmaasmmgayain ladhinsesnuuy 3umlsuly
1 a VQV d! dg i i 1 U dgl
asanuglainmseaamnnu il Feziivuaoumsana vgalanail
= . a A gy & | A 9
1. ANEINTTHIUMTHAA 1D 1107 LN IAgs NN HEA VoINS UIUNITHAR Taals
uRUAINS liavoanszualmMsHan (Flow Process Chart) augali 4.1
= a Y o = 3 9 = o
2. nMsANEIATEEIUMIHAe  ladamsanyazinudeyasivazideansininu
o & 9 o U Hq ¥ a 9
NAIMTINNUY | 5LeLIMTeaoniNd | uagdwadwinun lsvegnssuiumsnan  lagly
.. . = Y A
Process Activity Mapping ¥99z IAHNAINAIT 19N 4.3
o 9 ey 1 a A ) F)) I~ [ a o
3. 1UeyAAN M YR IaEN I UMIAaa! e mnasntiupsviuna Ansey
Aa . A = 9y
FOUNAIMINAA (Cycle Time) HazyailunpYIAVYDINTZUIUMT (Bottleneck) F99g lawa
augii 4.2
~ 3 A A 3 Y =
4. 110310 4.2 TueeunIunyIA ABTUNBUMITIANTHUUWAIBYA (MPS) LLAZNS
Qaj a o 4 Qy
A39A0Y (01191 TU-01) 4azdUAdUMIUTIPHAANUNUUIA 1920 ¥ (Pallet Packing)
=1 £ 9 o a =\ o @
(@19 FI-04) a1 lumsiiau 12.6 uag 11.7 3nAaiuaiay

k4 Y
5. nduIIMsuenu luuaaTuAo UYDINITZUIUMS



MATERIAL INSPECTION ASSEMBLY PROCESS
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1 1 WHH 2995 (PCB) 20N MAdANY 2.38 1/4 (93 (N)NVA Motion
\ FR -
2 |nuwusasannunesdanny 152 1/4 3 (N)NVA Motion
3 AAUENIALIIDIDONNAY Router Machine 2.75 1/4 O VA
4 |vieuFuanudene lifisaaiiaudaly 1.50 1/4 3 (N)NVA Motion
K 1
5 ANFUNUAIVUIATDINATDU ICT 1.50 1/6 ’:> NVA Motion
6 |naibuiionamoy 100 1/6 O NVA Process
A
7 |m3emaaen ICT Machine 300 1/6 ] VA
2 2
8 [wBuFuaueenanmnieanamey 1.30 146 [ NVA Motion
9 MIBUUAIUY Fix ture Eixture 1.00 1/6 |:> NVA Motion
10 214 Connector a3UHTUIM 1 7 1/6 |:> (N)NVA Motion
11 |nathuierdou Fixture aunsoqani i % 4f Na1.00 1/6 O NVA Process
12 |gnihewezidewdiglusdenlife | 1% 116 0 (N)NVA Motion
13 [|seevduandifou Pfe-heat Tinnel 3| 203 1/6 D (N)NVA Waiting
14 |Busmgniian3 MPS Machine . 150 116 O VA
15 |sevduFuanseen 181 1/6 D NVA Waiting
16 |vEvduamdene liaariiamaalyl 49 1/6 (93 (N)NVA Motion
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3 = = - - "
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o 2 4 i
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Ultrasonic
4 g 2
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X = v
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26 [nSesnseanaIUTUIM 1.50 15 © VA
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viguEu sznenmFeulszne Uiy
27| 232 15 O VA
FUIU
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o N - =
31 Tﬂﬂ1ﬂ31uﬂ3§]]ﬂﬂinmﬁ)‘ﬂﬂﬂﬂ5 4.19 1/3 O NVA Process
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33 |veuBuamaeadly Fixture Fixture 1.00 1/8 ()3 NVA Motion
34 [Uarhaseu Fixture 1.00 18 O NVA Process
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p v 4
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; >
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On-Time Delivery Year 2008 - 2009
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DELTA ELECTRONICS (THAILAND)

PUBLIC COMPANY LIMITED
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1184 / nqame
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(Reverse Polarity) (Component Nick)
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nszan / §iu

Gold Finger ifusooiiatan
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(Solder mask pecfoff)
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REY : 00
AL_EI.T_(I ATS & FUNCTION TEST DAILY REPORT
DATE :
MODEL LINE
TESTED QTY PCSIFALLRE QTY PCS
BEFORE
FAILURE RATE i BLL
AFTER
FAILURE ITEM
ITEM ITEM
ITEM ITEM
! 2 3 4 '3 1 2 3 4 ]
1. HOLD O ADJ 14, DY RIAMIC
1. BTATIC 18 8YMC DY MAMIC
3. EXT MEAS 16. WIN RAMP (OFF)
4. LOAD REG 17, WM RAMP (0N
4. INPUTRUTPUT 18, OVERSHOOT WOLTAGE
6. LINE REG. 19. SHARIMNG TEST
7. COMBIME REG 20. S-INKCURRENTTEST
8. TURN ON & SEQ. 21 PARALLEL TEST
9. HOLD UP & SEQ. 22 8TART UPTEST
10. OVER LOAD PROTECTION 23, MGISE TEST
11. SHORT CIRCUIT 24, HIPOT TEST
12, OVPILVE
13, EXTRA TIMING
REMARL
07.40-10.00 10,01 - 42.00 12.40-1430 14.41-17.25 17.46 - 20.35
1 2 3 4 ]
20.35-22.00 22.01-24.00 00.40-02.30 02.41-06.00 06.10-07.35
SUPERVISORIF ORMAN : LEADER : TESTER :
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Part Number QTY
WiiTmel iy
QTY DATE CODE Fi
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Packing Fune Huf i I (GED)
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Packing Fune uf, i i [GED)
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. dr a,
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= = "

\aanwiRau (Change Time) :

TE| et [] Hi-pOT MES] [[] ADJUST COMVEYOR,

|:| VR ADYJ |:| ATS2 |:| WiAYE SOLDER MAC SET LIP
|:| ATS-1 DJIG&FIXTURE
|:| PRE HI-POT |:| HETRASONIC MIC SET UP

[[] OTHER (- [C] GTHER. ifu ).

a o
[gRzLBamEu |

(Other Description)

LEADER, (Requester) FORMARNACheck by) SUPERVISOR (Approved by)
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OPERATING INSTRUCTION SHEET (luniumsifiiaam) | A R S e R Al |
PROCESS W@ @ STATION : A TU-03
jocaTion | SILICONE EA-9189 m9isd MODEL D12805030-1 C IRE\': 15
PART NO. 4020170300 4020131100 CUSTOMER P/N : 373538031 (HPQ)
SPEC CYCLE TIME : 9.5 SEC/PC.
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il 2 . e <aftn i) A . qubnaaiiioe Revieeedi 4 gt 1w
i TR T T 10 SIOE mawAy ~o oo o e =
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no| e Tmnaion A | swawide [omy|
s
i START 2 [nsslagumel '
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" 5 |mwefe ez i 1
o [mgetamed 24w 1
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Al

OPERATING INSTRUCTION

AJOR PROCESS CHANGING MUST OBTAIN CUSTOMER'S APPROVAL

rrocess 1 STATION : TU-04
LocaTion HSK MODEL D12505030-1 © REV : 15
pART NO. 3345021201 [CUSTOMER P/N : 37353%-031 (HPQ)
seec CYCLE TIME : 9.5 SEC/ PC.
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