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Scheduling Advantageous to Simultaneous Pickup
in PCB Assembly
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*4Department of Mechanical Engineering, Graduate School of Engineering, Shizuoka University,
3-5-1 Johoku, Naka-ku, Hamamatsu-shi, Shizuoka 432-8561, Japan

In this paper, we propose a hew scheduling method for reducing assembly time in printed
circuit board (PCB) assembly. The placement machines are able to pickup several components
simultaneously in order to reduce the assembly time. Our method solves the schedule by prioritizing
the dficient simultaneous pickup operation. There are three major problems of the scheduling: (1)

component feeder locationf{acts dficiency of pickup operation), (2) mounting sequencinte@s

total distance of the mounting tour) , and (3) simultaneous pickéieqs dficiency of pickup
operation). To solve these problems, this paper proposes the following approaches. We solve (1)
and (3) in a heuristic way by using a random multi-start local search. We solve (2) greedily with
putting the result of the feeder array tfiextive use. Thefectiveness of the proposed method is

shown through simulations.
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(a) Picking up of six components (b) Picking up of three
simultaneously. components simultaneously.
Fig. 1 An example of the simultaneous pickup.
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Fig. 2 The structure of the placement machine.
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fmax

Vs = ;) Q()?ISnea f) = S(F)I (7)

fmax

Vo= " Q(f) ISneal f) - S(F)P (8)
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Fig. 4 Histogram of quantity of the feeder.
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Fig. 5 Rate oh-simultaneous pickup.
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Table 1 Assembly time of AD1-ADA4.

Assembly Time (unit time)

Assembly  After one initial After 500 initial Improvement Number  Computation

M3 data(AD)  solution solutions (%) of pickup time (sec)
1 55.0 48.4 12.0 6.0 59.0

30 2 86.5 82.0 5.3 30.0 59.0
3 63.4 54.4 14.2 8.2 61.6

4 71.0 525 26.0 6.4 59.4

1 551.9 168.0 69.6 26.0 83.8

90 2 738.0 255.0 65.5 90.0 79.8
3 675.7 180.0 73.4 32.3 92.1

4 703.5 191.4 72.8 26.7 85.7

1 692.5 521.9 24.6 91.2 163.7

270 2 1009.2 755.2 25.2 270.0 161.5
3 970.3 942.6 2.9 97.6 155.9

4 922.2 714.2 22.6 87.6 169.7
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