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Figure 6. Dot pattern after develop process (SEM
Image).
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Table 1. Process factors of horizontal equipment.

Process factor Value
Temperature, T, ('C) 28
Pressure, P (MPa) 0.15
Time, T; (sec) 36
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Table 2. Process level for Taguchi experiment.

(a) Controllable factors

Factors Level 1 Level 2
Temperature, T, (C) 26 30
Pressure, P; (MPa) 0.1 0.2
Time, T; (sec) 27 45
Oscillation, Oy (mm) 70 130
(b) Noise factors
Factors Level 1 Level 2 Level 3 Level 4
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Table 3. Experimental results based on orthogonal array Ls(2').
Minimum line width (y) for
Levels of trollable fact .
Run CVels O controfiabie factors different levels of noise factors S/N Ratio (dB)
T, P: T; Os 1L 1R 2L 2R

R1 1 1 1 1 1.13 1.13 1.13 1.15 -1.10

R2 1 1 1 2 1.13 1.13 1.13 1.13 —1.06

R3 1 2 2 1 1.17 1.33 1.33 1.13 —1.89

R4 1 2 2 2 1.33 1.13 1.35 1.15 —1.90

R5 2 1 2 1 1.61 1.37 1.33 1.44 -3.18

R6 2 1 2 2 1.44 1.33 1.33 1.49 —2.92

R7 2 2 1 1 1.24 1.13 1.24 1.13 —1.48

R8 2 2 1 2 1.28 1.31 1.36 1.33 —2.41

Hor. - - — — 1.56 1.70 1.64 1.58 —4.20
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Table 4. Optimal process values from Taguchi
experiment.

Process value Value
Temperature, T, (C) 26
Pressure, P; (MPa) 0.2

Time, T; (sec) 27
Oscillation, Os (mm) 70
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BGA Deveop Process Optimization for the Vertical Wet Equipment
Using Taguchi Experiment
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Vertical wet equipment for the BGA develop process was newly developed substituted
for conventional horizontal wet equipment. The benefits of vertical equipment are that the
pattern damages generated by the collision between the patterns and transferring rollers can
be eliminated because the direct contact between the equipment’s transferring units and the
soft dry film patterns does not occurs. Taguchi experiment was conducted to optimize the
process characteristics for the vertical equipment. The experiment was organized as the
smaller the better problem which includes adequate uncontrollable factor and controllable
factors. The uncontrollable factors are the 4 sides of two panels which are loaded to the
equipment at the same time. By the analysis of the experiment, temperature of the develop
chemicals and develop spraying time are analyzed as the main controllable factors. Finally,
line pattern’s minimum width which is not damaged for the develop process was improved
from 13.8 um for the horizontal equipment to 10.4 um for the vertical equipment. And dot
pattern’s minimum width is improved from 22.1 um to 16.3 um.

Keywords : BGA, Develop process, Wet equipment, Taguchi experiment, Signal to noise
ratio
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