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Analysis of PCB Manufacturing System
Using Computer Simulation'

Tae Bo Jeon*, Young Hui Kim**, Sang Hyeog Ma*

Abstract

Recent industrial efforts are directed toward the development of CIM(Computer Integrated Man-

ufacturing) system. It is often the case that the analysis of the system dynamic behaviour is over-

looked, even if it is important for both the economic justification and system performance evalua-

tion. The main purpose of this study is to present an approach of system performance evaluation

for PCB{(Printed Circuit Board) manufacturing, especially the inner layer manufacturing pro-

cesses, using simulation. The general overview of the PCB manufacturing environment has first

been discussed. Then a computer simulation program which can consider the diverse dynamic envi-

ronmental changes has been developed. Extensive system analyses have been performed based on

the program developed and the three measures proposed. The results obtained in this study provide

valuable guidelines for practical concerns and some recommendations for future extensions.
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1 406 x 510 41 8 510% 610 4

2 340 x 406 22 9 406 x 457 2 4 85

'3 305 x510 5 10 340X 457 2 6 10

4 305 x 340 5 11 305 X 406 2 8 3

5 340 510 5 12 305 x 305 1 10 1

8 340 X 610 4 13 510X 510 1 12 1

7 244 x 457 4 14 406 X 610 1
E ATME 2Ad 2AL o7 AHA ot 22y g9 s7Ise HePE 2o AR
ZE& 3dol 5% batch 2412 1FHS /A UHe Afde o o4 A7 B4 @
dok. 27t 4 FRoE & 7HTAUY & 2& PB4 AFFE 2 H7, AR
Bl A 7to] ulg e ypRSE A AT m g P2 nE 71 F=A= FIFO(first in first out)
AEF ol Aze 229 AFo| Fojor A ARG HES
¢of Hggn. a2 7, FFT o Bk SRR, FRAL] S PCB Az ¥
PCB A& %44 HE 2074 $uksu o FEL Mool P, EBEE o/ 43 rack¥
A4 batchH2 ofFd& 7Hs B, 23 Ao ] %EHE o] F A=

1E50) AAFolE S8 2devt A" FETLE TR F A S4 Adlelofz A
t. ol AE FEA w74 7138 gd= HEE 3L AW, 84, ¥4, D/Fate #3
B4 gasie 0@y 1FFE0Z s = T = 4 den, olg FH batchd 71EA
o dRA el HHHOT Fo] WojR £ g & Aelojo] & x(speed), olF 7 el (pitch) =
o BE =g 374 e A0 sl gcld 9st 2| #d 9 Z%(panel size)ol 223}, o=
o 2ASE AFHE ol HE DpE SRR %‘E(belt)ﬁ’%c'ﬂ Foize B
+4 A (priority) & FojsizEy YRS =, 3 @gabolel ABG Bakol At AY A
FEWPA BE 2470] 302 ToAn NF Holo] HER dds 2o =AY 35747
F8E ALE S 2L 24N 18 Bl o] g€t Adlole} &= o] F A== FAR T
BE FRo4 $4 HAPE Y T2 3 o4 nEs ogd waHd % EyAe
A FHo e 2ERe 2% &, #7)(scrap) e} batch 4 (capacity) ¥ batchgd 7}F4|7F A4
T4 AU rework) ol LAY & gjon ofF < A% S gE 2ok
53 oF = o HrHE B 4= speed
ARTAT B4 AFRE ARl AHGo] 59 Capectty= — T vizer e /i),
Holok 3o o] F% 7129 SMARG 194
¢ PAEAS Rew olde B o4 4g  E
= dFAEd £4E 28E AHE 29
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Processing time= M {min).
capacily

geeg, ZREJ 2% rackFP L oxide F
o] olo]| #Far;. Rackolst 43 #AEE
2 wAHd dAsE 7o 7FATE F7)
A7t (eycle time) & rack®d AA == FE Fof
wiz} gezich Rackg 4% dd+s #d 2
IR = 29 o] TFEEG.

S 2. RackT M3 THd

panel setting
size panel ==
510 %610 3
510 %510
406 <610 4
340 <610 5
406 x510
305 %510 ]
340 x510
340 %457 3
406 % 457
340 x 406 10
7| E} 12

at2t A @3 A7 o capacity=

X panel selling<r/ rack
(7<= /min)

Capacity= —————
pacity cycle time

of 2lafA #4twict,

T EFFAHL Y $Fo2 FANTH
Z, =377 FRel A= Tl whebi
7E3AIZEe] gEbAn. & 7] g M == gl
= "de =#7)7F 510x510, 510 x610{(mm} <l
e 1%eln o 99 F 5 234 AUEE
717g}. o] 732 capacity:=

Capacity= X panel T/ cvele

cycle time

(ZA</min)

AT +AYeR
AZre oo} Aol
4g wEc

o2 Asgch Rackol 2]
oFolAE FH e AT
of 330 A3 FUT ANE

3.2 AlSEo|M 28

ol4tel meish #Al bS DA Al2=gel
T LGAHE BASE Zoly o298 FHH
ANgdold gdojel SLAM I SYSTME[4]E A}
g3l T2 Yy st e PCBAZAA N s
SLAM @I Networke] £2¢ TA5 o)

Zzad 2 Ps) SLAM T4 AFde o
2 445 XX(1)8t ATRIB(I)E°] A1 853
oo B oFoa AlLE atiributesE W Su|=
&3 2ok

ATRIBQ) : 38 &% A7
ATRIB2): A2 $4+9(1, 2, =& 3)
ATRIB@) : 24

ATRIB{) : gd =7 (¥ Hi)
ATRIB(): &

ATRIB) : AIFHZ
ATRIB(7} : Batch size
ATRIB(8) : HALA
ATRIB(9) : & 7}5 A2

PCB AzA2dd =i FE2 S4#
olo] ¥BtEE= RE ZHY 71EAMD g3 A
AEATR T2 E48 eventt SLAM T net
work7te 2 HAlE = AL & o Yok gebA
B oo Jo] = AFEA} $4(user function) & A}
g5t 2t FHANH HERAAE networkdt ¥
A vehdi o

A3 Create node CREI]A #AEF FE9]
$A3 FEol mat PAYE AFoE Al2E
Zgdct, 2t FEL AA(entity) 2 A
ol9] wrAjx|z7to] atiribute 1ol HF e ¥
QY FEL @yl AFEd wet 1 EE 3
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S % attribute 2o &gE}, 20127 fEzn
Al 278E 4HY Mg =4 =, 24, gag
7l, 28 FEFFo] ASSIGN node, ASO30l
4 7} attributesii &A=}, &2 EVENT
node 12 FE3F 2 7o) 3AH batchs L}
T Y& FTHIY ol relz batchEo|
ENTER node 12 Zoj&c. o O[EZE A ~EH
el 9d9 Aol JATHL AFo R s
B g sl= 2+ 42 RESOURCE blockel &
¥ 9 A7 B Hejginh

olfid Uw FRF FA} AAHn oz
node AWOBE BUHA AWITS HZHAZ
Yetdth, BFE (P, Py, Py, P, Pool @i 7
AZAE 84, ALY, 28T H7jg TR,
A HAF AW0BlM FAEY AEL vz FuT
BAWC2) 22 oleldm  wrlg  Bex=
ENTER node 12 Ql=5o] {2 RE aj2o] =
deol AztEd. o 99 ¢ARYE A= 7
AtE R EEe) 2pAS A8l¥).

% AAEE olFA 4oz FTAHE oxide,
lay-up, H%, s 2 FHejgol APYy =
FHAE BOE N2y Wi on 28F
W57k H7I90) Ao BANE A @y
2 batchZ o] FPHE A= YL F8
o]l 5% 2U(BATCH node)w} 7}z 7lcaic.

AL R, Z)Ae ng U FEE HARG]
23str o158 9 BT o network S AlREg
o 3" W oopxat B Eo] olE wrddin
CRE2, CRE3, CRE4, 221 CRESefA] o
ZIAZE AT A uiz} Ao wAE, B
HT7olA=  lamination, =3, B4, Zz#T
oxide 3R5oH TH TAFL A Ak,

4. A% 44 4 47 By

oA PCB MzmAol et LB o

et AlEHolHE 088 ZFL YFEHAG.
olF o]F B ZHEH A4%EL HuYT 9
g ASE oAHA 4 dojgd 9T 23
3 249 E Y.
41 LEY M L AEUH

@l gl R o B4 1HE
dHHEPRE 77HAE dA &g ol 7 QA
(factor} = Hao g K7 gl I3
oAt &3 2 & (leve) W MAHSG o o
2 =¥ 33 Zdf,

£E 3. oIX ¥ 5

2l 2L Low High
AFEEZ A7 7144} 2 4 (5]/day)
B(13) F&g) 200 400 (=g
C(A8 87 £&8) 6] 10 (%)
D{Batch Size) 50 100 (k3]
E(£%3&) 5 18 (%)
F{&8A)71) 10 20 (%)
GOIATR ALDA) | 4800 9600 (&)

FEEZ AZF(A) S %‘-“’Ol Alzzdlo] &=
ZA3l= A7tAcz B ToAE AALEE

{exponential dlsmhutmn)% 7HAsy e o
T BPNIEE THFELE Yo AEY F
FH(B)L 10070 oite AFAZRF o4 B
Bl S35 o4 dHFFENR] ZYA 2xEe
zejdted 583 ojel 2 E (beta distribution) &
7Hdstel 29 § 24gtse] 298 d€4E A
gt F, FEFo| 2003 4000312 F S ol
77t 0% 7t AR 2SS 4R o9 g

St MEREY 24 g AgAYT. BF 2
F7) RSO 2037} a7l BE 2
i 3 AFE¢ /%= 9755 vigs

2 173l Batch size(D) & A4teielo)
= AEGRE =Rego] @2 H9 50
100704 o] RUAHES $}. B S(E)

2 > ol :z;
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