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Optimization of Printed Circuit Board Assembly
Prioritizing Simultaneous Pickup in a Placement Machine
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3 Department of Mechanical Engineering, Graduate School of Engineering, Shizuoka University,
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In this paper, we propose a new method for reducing assembly time in printed circuit board
(PCB) assembly by prioritizingfcient simultaneous pickup operation of placement machines.
There are three major problems of the scheduling: (1) component feeder loc#tats(dficiency
of pickup operation), (2) mounting sequencinféats total distance of the mounting tour) , and (3)
simultaneous pickup (Bects 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 arréigtoivee
use. The ffectiveness of the proposed method was shown through simulations.
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(a) Rotary type. (b) Non-rotary type.
Fig. 1 An example of the two fierent types of the placement
machines.
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(a) Picking up of six components (b) Picking up of three
simultaneously. components simultaneously.
Fig. 2 An example of the simultaneous pickup.
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Fig. 3 The structure of the placement machine.
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(a) n-simultaneous pickup patterns (b) Combined pickup patterns
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Fig. 7 An example of pickup patterns before combination and

Fig. 6 An example of calculating the number of the simulta- after combinationtmax = 6).

neous pickupshinax = 6, fmax = 8, Smax = 11, D,,/Df = 2).



Table 1 The combination lishf,x = 6)

Number of pickup times
Rank |1 2 3 4 5 6
1 6
2 5 1
3 4 2
4 3 3
5 4 1 1
6 3 2 1
7 2 2 2
8 3 1 1 1
9 2 2 1 1
10 2 1 1 1 1
11 11 1 1 1 1
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(Dn/Ds =1).
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Table 2 Parameters of the feeder

Feedernumber() [[1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

11122233 4 4 5 6 7 8 9 10 11 12 13 14
30 30 30 40 40402929 19 19 22 13 32 44 17 7 36 6 10 5
9.09.09.09.09.09.09.09.011.011.011.013.013.0 8.5 8.516.016.022.823.536.3
555555555555555512.012.012.014.014.010.810.812.212.218.019.932.8

Component type (T¢)
Quantity of feeder (Qs)
Left half of width (r¢)
Right half of width (1;)
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