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Optimization of PCB assembly using component gathering phenomenon
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Abstract

PCEB assembly is a complicated and difficult
process to optimize due to the necessity of
simultaneous consideration of rack assignment
and board mounting sequencing. An efficient
component mounting method 1s developed using
component gathering phenomenon. It is found
that same components are located closely each
other by checking PCBs in field and
mnterviewing PCB  designers. A new method
counting this phenomenon is developed and it is
performed better with more number of total
components and more number of gathered
components  cases. Simulation models are
developed using Visual C++ for performance
evaluation of the heuristic.
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E L BEEAF7 1007490 530 M e 2890 F
Ad B2 (Board Size : 100x100mmm)

g’“;{%ﬁé TYPE 20 TYPE 30 TYPE 40

Experime| Suggest|Park&So Suggest (Park&sSo Suggest|Park&So
Dm e%%ﬁ hn%) 0/@ e%% hn% 7o e%g(% hn% 0/e

234 | 258 | 0.91 | 214 | 261 | 0.82 | 225 | 255 | 0.88

211|270 | 078 | 216 | 251 | 0.8B6 | 208 | 249 | 0.84

212 | 274 | 077 | 222 | 256 | 0.B7 | 252 | 271 | 0.83

2011228 | 088 | 213 | 257 | 0.B3 | 217 | 277 | 0./8

202 | 231 | 0.87 | 184 | 234 | 0.83 | 237 | 263 | 0.90

208 | 256 | 0.81 | 214 | 253 | 0.85 | 228 | 265 | 0.89

188 | 249 | 0.76 | 229 | 247 | 0.93 | 222 | 253 | 0.868

1
i
3
4
5 | 215|258 | 0.83 | 228 | 260 | 0.88 | 231 | 256 | 0.90
6
i
8
4

186 | 231 | 0.680 | 233 | 263 | 0.89 | 218 | 238 | 0.92

10 | 202 | 249 | 0.81 | 208 | 260 | 0.80 | 212 | 276 | 0.77

AVEG.[205.8|250.4] 0.82 |217.1|254.1] 0.85 |225.1]259.3]| 0.8/

HE 2. BEAF7 2000090 A 3eM e 2EHeE
Ad B2 (Board Size : 100x100mmm)

MNo.of
Comp TYPE 30 TYPE 40 TYPE 50
Type

Experime{ Sugaest [ParkéSo Sugoest Park&So Sugoest|ParkéSo
Dm e%%ﬁ hn% 0/ e%% hn% /e e%g(% hn% /e

389 | 472 | 0.82 | 454 | 500 | 0.91 ] 433 | 504 | 0.86

3688 | 461 | 0.84 | 454 | 525 | 0.86 | 499 | 515 | 0.97

403 | 434 | 0.93 | 383 | 523 | 0./6 | 462 | 497 | 0.83

386 | 427 | 093 | 416 | B44 076 | 412 | 467 | 0.88

364 | 409 | 0.89 | 420 | 493 | 0.86 | 410 | 486 | 0.84

365 | 479 | 076 | 424 | 521 | 0.81 | 408 | 470 | 0.87

400 | 508 | 0.79 | 367 | 495 | 074 | 411 | 479 | 0.86
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5 | 382 | 481 | 0.79 | 447 | 533 | 0.84 | 444 | 472 | 0.94
6
i
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3849 | 602 | 0.72 | 441 | 534 | 0.83 | 418 | 552 | 0.76

10 | 371 | 404 10,92 | 420 | 516 | 0.81 | 415 | 465 | 0.89

AVEG.[361.71467.7] 0.83 |423.6|518.6| 0.82 |431.3]480.7| (.86




Hx 3.
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TYPE 50 TYPE 60 TYPE 70

Experime
nt

s eaTo e T oo TH o o

657 | 767 | 0.86 | 664 | 786 | 0.84 | 702 | BO6 | 0.67

669 | 799 | 0.84 | 729 | 790 | 0.92 | 698 | 802 | 0.67

655 | 789 | 0.83 | 674 | 783 | 0.86 | 755 | 818 | 0.92

656 | 846 | 0.78 | 677 | 816 | 0.83 | 749 | 814 | 0.92

687 | 810 | 0.85 | 679 | 817 | 0.83 | 706 | 805 | 0.68

668 | 755 | 0.88 | 692 | 765 | 0.80 | 686 | 756 | 0.91

647 | 804 | 0.80 | 669 | 798 | 0.84 | 666 | 785 | 0.85

671 | 809 | 0.83 | 659 | 767 | 0.86 | 730 | 798 | 0.91

1
2
3
4
5
6
7
8
9

665 | 765 | 0.87 | 670 | 793 | 0.84 | 637 | 781 | 0.82

10

685 | B20 | 0.84 | 642 | 748 | 0.86 | 670 | 780 | 0.86

AVEG.

665 [796.4) 0.84 |675.5) 787 | 0.86 |700.1|794.5] 0.68
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7Ad ¥ 2{Board Size : 100x100mm)

No.of
Comp
Tvpe

TYPE 70 TYPE 80 TYPE 30
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et e Ta oo a0 o

107111320 | 0.81 | 1156 0.91 | 1197|1336 | 0.50

1098 {13168 0.83 | 1134 0.84 | 1186|1348 | 0.88

1148|1322 | 0.87 | 1107 0.84 | 1108|1371 | 0.81

112411306 | 0.86 | 1155 0.85 | 1132|1345 | 0.84

11781443 | 0.82 | 1124 0.62 | 1136|1360 | 0.84

107911334 | 0.81 | 1121 0.86 | 1170 ]1381 | 0.85

111111300 | 0.85 | 1102 0.85 | 1133 ]1298 | 0.87

1
2
3
4
5
6
7
8
9

1097 11315 0.83 | 1143 0.684 | 1123|1364 | 0.82

10

1 1
1 1
1 1
1 1
1 1
11051351 | 0.82 | 1167|1358 | 0.86 | 1215 | 1364 | 0.69
1 1
1 1
1 1
1 1

1082 1269 | 0.85 | 1131 0.687 | 1143]1311| 0.87

AVEG,

1108.3[1327.8) 0.84 | 1138 0.85 [1154.3]1347.8] 0.86
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