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A Study on the BGA Package Measurement using Noise
Reduction Filters
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Recently, with the development of the IT industry, interest in computer convergence
technology is increasing in various fields. Especially, in the semiconductor field, a vision system that uses
a camera and computer convergence is often used to inspect semiconductor device defects in the production
process. Various systems have been studied to remove noise, which is a major cause of degradation in
processing of data related to these image processing systems. In this paper, we try to detect defects in
BGA (Ball Grid Array) package devices by recognizing defects in advance during mass production. We
propose a measurement system using a Gaussian filter, a Median filter, and an Average filter, which are
widely used for noise reduction of image data. Applying the proposed system to the manufacturing process
of the BGA package can be used to judge whether the defect is good or not, and it is expected that
productivity will be improved.
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[Fig. 1] System Configuration
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(Table 1) Noise Patten Analysis
Image Count Noise Type Frequency
20 White Noise 75%
Impulse Noise 25%
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[Fig. 4] Test Result(1)
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[Fig. 5] Test Result(2)
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[Fig. 8] Labeling Image
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(Table 2) Ball Measurement Information

Index OffsetX OffsetY PitchX PitchY Width
0 222 1.49 9.13 -3.48 -475

1 9.62 -1.89 -4.49 4.98 -10.3

2 10.11 325 -9.24 0.95 222

3 -33 4.18 8.3 -10.52 -5.18
4 571 -6.27 -3.36 3.56 -4.16
162 -15.8 5.09 0 0 -4.56
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(Table 3) Average Error of Extracted Information

Division Gaussian Median Average FliepesEl
System
OffSetX 2.84952 3.35972 3.76177 235122
OffSetY 2.77945 3.58243 3.76611 2.12534
PitchX 2.52267 3.55121 375112 231756
PitchY 3.62361 4.30774 4.32152 292341
Width 2.75079 3.57146 3.12021 245036

<]
A5 om, videl By B Be
H
=4

Ho
N
)
=
i
QL
X
NI\
ol
i,
32
O

Q& F53kaL o2l #4o] BGA 714 54 Al V]
A= el diste] Aaakich
Ao 2Ae 24 P2 o 7= Byll Offset, Pitch,

=
W, A9 A2, 7HAle, 33, 3
A

[e]
it AEE A5 9P olgte] KBS £ T o
=2

4 =
oled& ANt Holed ARE V|wew SAH
Ae Hatoxts Al A3, 7 FE s 73 el
27) v oA Hats #1d o dslen, dAe] 3y
of we} 5k GAdol dEpAa A JFS
A= A Blstolth olH @ A e A=
A S4o] g Agst Alag] ARl v Alx
glofl A vl F23 3 T dF-olvh FF 7 vt
a3k I8 AR olxl3k AAGk Aol thEk A
7ol A AF7E AlS Aduofof & Aotk

REFERENCES

[1] S. H Kim, “Realtime 3D Human Full-Body
Convergence Motion Capture using a Kinect
Sensor”, Journal of Digital Convergence, Vol. 14,
No. 1, pp. 189-194, 2016.

[2] J. P. Lee, J. W. Lee, K H. Lee, “A Scheme of
Security  Drone using

Convergence  Service



20 gE8EEEl=EX| M Mis

Cam-Shift Algorithm”, Journal of the Korea
Convergence Society, Vol. 7, No. 5, pp. 29-34, 2016.

[3] J. H Park, G. S. Lee, S. H. Lee, “A Study on the
Convergence  Technique  enhanced  GrabCut
Algorithm Using Color Histogram and modified
Sharpening ~ filter”, Journal of the
Convergence Society, Vol. 6, No. 6, pp. 1-8, 2015.

[4] S. K Lee, Y. S. Park, G. S. Lee, J. Y. Lee, S. H.
Lee, "An Automatic Object Extraction Method
Using Color Features of Object and Background in
Image”, Journal of Digital Convergence, Vol. 11, No.
12, pp. 459-465, 2013.

[5] M. K. Kim, “Comparative Performance Evaluation
of Binarization Methods for Vehicle License Plate”,
Journal of Contents Association, Vol. 9, No. 8 pp.
9-17, 2009.

[6] Y. J. Park, “Using High Brightness LED Light
Source Controller for Machine Vision”, Journal of
Digital Convergence, Vol. 12, No. 4, pp. 311-318,
2014

[7] J. S. Kang, “Application method of cultural heritage
contents exhibition combining augmented reality

Korea

technology”, Journal of the Korea Convergence
Society, Vol. 8, No. 5, pp. 137-143, 2017.

[8] Y. J. Yoo, “Case Analysis of the performance
contents using virtual reality technology”, Journal of
the Korea Convergence Society, Vol. 8 No. 5, pp.
145-153, 2017.

[9] K S. Kim, J. S. Kim, H. N. Joo, “A Study on the
2-Dimensional Vision Inspection Algorithm for the
Defects Detection of BGA Device”, Journal of the
Korean Institute of Iluminating and Electrical
Installation Engineers, Vol. 19, No. 7, pp. 53-59,
2005.

[10] Xu Long, N. H. Kim, "The Modified Median Filter

in  Impulse Noise

Environment”, Journal of the Korea Institute of

using Standard Deviation

Information and Communication Engineering, Vol.
17, No. 7, pp. 1725-1731, 2013.

[11] Jiahui Wang, Jingxing Hong, “A New self-Adaptive
Weighted Filter for Removing Noise in Infrared”,

IEEE Information Engineering and Computer
Science, ICIECS International Conference, 2009.
[12] S. K. Lee, S. T. Kim, S. J. Cho, “A Potts Automata
Algorithm for Noise Removal and Edge Detection”,
Journal of Korean Institute of Communications and
Information Sciences, Vol. 28, No. 3C, pp. 327-335,

2003.

[13] M. R. Gu, K. S. Lee, D. S. Kang, “Image Noise
Reduction using Modified Gaussian Filter by
Estimated Standard Deviation of Noise”, Journal of
Korean Institute of Information Technology, Vol. 8,
No. 12, pp. 111-117, 2010.

[14] C. G. Park, B. I Choi, “The effective noise
reduction method in infrared image using bilateral
filter based on median value”, Journal of the Korea
Society of Computer and Information, Vol. 21, No.
12, pp. 27-33, 2016.

[15] Pan, M. C., Lettington, A. H., “Smoothing images
by a probability filter”, IEEE International Joint
Symposia on. pp. 343-346. 1993.

[16] H. H. Moon, K. D. Kang, S. B. Bae, N. H. Kim, “A
Study on Image Restoration using Mean and
Wiener Filter”, Journal of Korea Institute of
Information and Communication Engineering, pp.
1393-1398, 2004.

VSINEY/ |

A 11 3HGo—Whan Jin)

02002 3¥~AA

TGS w5



