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and Phase Difference of the 3D Profiles in Moire Images
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Abstract The cause of defects in the PCB SMT assembly is mostly solder paste deposits. Conventional inspection
methods for solder paste deposits suffer from slow speed, low reliability and high cost. Therefore, this paper proposes
a method for calculating the height and region of solder paste on PCB using the 3D profiles without measuring the
2D image. The solder paste region is detected by the phase difference in the measurement points and the average
phase on the whole surface of PCB. The high reliable height of the solder paste region is computed by the average
of the measurement points’ phase with repeatability and reliability. The experimental results revealed improvements
of 17% in inspection time and 29% repeatability in the height calculation of the solder paste region, resulting in a
high speed and less expensive system.

Key Words : 3D profiles, Moire images, SMT(Surface Mount Technology), Solder region and height, SPI(Solder
Paste Inspection)
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[Fig. 11 A moire fringe generation optical system.
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[Fig. 2] Change in intensity of pixel.
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[Fig. 31 Phase measurement using the phase shifting.

(@) Grid projection image. (b) Phase map.
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[Fig. 4] 2D gray scale image generation using phase
average.

[Fig. 5] Example of 2D gray scale image generated by
the phase average.
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[Fig. 71 Example of binarization by Otsu
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(a) and (b) Variation in repeated measurements
of solder. (c) PCB image.
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weighting factor calculated.
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[Fig. 13] Application of geometric weighting factor.
(@) Image of solder region. (b) Result of
applying geometric weighting factor.
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calculating height.
(a) Geometric weighting factor. (b) Visibility
weighting factor. (c) Intensity weighting
factor. (d) Solder image with saturation
and shadow. (e) Combination of all
weighting factors.
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[Table 1] PCB inspection time.

Inspection Time(Sec.)
Model FOV Stiggested Used System
System
1 2 142 195
2 24 12.2 13.16
19 9.3 106

Table 2= ¢F 2000719 £Ti7t e
o 308 Fdshy] wESAE st v
Fo]th. Table 2= AQHet WHie] 7] W
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[Table 2] Mean, minimum and maximum of 3 sigma.

3 Sigma

Item
Avg. Min. Max.
Suggested Area 0.87 0.07 89
System Height 1.02 0.10 4.9
Area 1.61 0.06 11.57

Used System -

Height 1.44 024 754

Table 33} 4= &= <] v]al Afolr}, ¢-2)= &%
HE 7k 79 PCBE o2 =% &9 4

e by

g5 Hlwskdtk  Table 32 PCB Model
BN41_01170D, Table 4= PCB Model 1157A_BOT®] o

g EFEY A Adolv 01714 Overkill2 =] of
d E6E Bdor HEF 275 9reith

[Table 3] Detection rate on BN41 01170D.

?Efe;gge Séffff Used System
Height 3 3 0

Area 1 L 0
Volume 5 5 5
Overkill >

[Table 4] Detection rate on 1157A_BOT.

Direlfe;gl\;e 5%:;:’;‘:??;?1 Used System
Height 0 0 0
Area 2 2 2
Volume 6 6 3
Overkil 0 0
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