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Abstract

The practical studies on the method of particle contamination control for yield enhancement in the
cleanroom were carried out. The method of the contamination control was proposed, which are
composed of data collection, data analysis, improvement action, verification, and implement control.
The partition check method and the composition analysis for data collection and data analysis were
respectively used in the main board and the cellular phone module production lines. And these methods
were evaluated by the variation of yield loss between before and after improvement action. In case that
the partition check method was applied, the critical process step was selected and yield loss reduction
through improvement actions was observed. While in case that the composition analysis was applied,
the critical sources were selected and yield loss reduction through improvement actions was also
investigated. From these results, it is concluded that the partition check and the composition analysis
are effective solutions for particle contamination control in the cleanroom production lines.
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Fig. 1 Flow chart of the contamination control
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Table 1 Detected, delivered, removed, and deposited particles at each inspection point

Total number of particles (parts)

Inspection point 1 2 3 4

Detected particles at each inspection point 82 37 78 763
Delivered particles from all previous steps 82 13 9 17
Removed particles - 69 28 61

Newly deposited particles - 24 69 746
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Table 2 Yield loss ratio versus the failure mode

Failure mode FM1

FM2 FM3

Yield loss ratio (%) 40 (ay)”

40 (a») 20 (a3

1) : Coefficients classified by the failure mode, refer to the equation (1).

Table 3 Composition of the particles for the failure modes

Composition of particles (%)
PA" IFC RB SC CEL SUS/AL ETC
FM1 33 (A))? 4 (B) 14 (By) 8 (Bs) 7 (By) 17 (Cy) 17 (Dy)
FM2 41 (A) 18 (Bs) 16 (C2) 25 (D2)
FM3 17 (As) 33 (Be) 17 (By) 17 (C3) 16 (Ds)

1) : Chemical components, which cannot be revealed due to the company's confidential information.

2) : Index for classifying the sources of contaminants. A, B, C, and D mean people, raw or subsidiary materials,

equipments, and unknowns respectively. refer to the equation (1).

Table 4 Yield loss allocation by failure modes and contaminant sources

Yield loss ratio (%)

People Materials Equipments Unknowns Total

FM1 13.2 13.2 6.8 6.8 40

FM2 - 164 7.2 6.4 10.0 40

FM3 34 10.0 34 32 20

Total 33.0 304 16.6 20 100
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