Accepted Manuscript

INFRARED PHYSICS
Regular article & TECHNOLOGY

Detection of micro solder balls using active thermography and probabilistic
neural network

Zhenzhi He, Li Wei, Minghui Shao, Xingning Lu

PII: S1350-4495(16)30366-8

DOI: http://dx.doi.org/10.1016/j.infrared.2017.01.008
Reference: INFPHY 2213

To appear in: Infrared Physics & Technology

Received Date: 20 July 2016

Revised Date: 9 January 2017

Accepted Date: 9 January 2017

Please cite this article as: Z. He, L. Wei, M. Shao, X. Lu, Detection of micro solder balls using active thermography
and probabilistic neural network, Infrared Physics & Technology (2017), doi: http://dx.doi.org/10.1016/j.infrared.
2017.01.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.infrared.2017.01.008
http://dx.doi.org/10.1016/j.infrared.2017.01.008
http://dx.doi.org/10.1016/j.infrared.2017.01.008

Detection of micro solder balls using active thermography and
probabilistic neural network

Zhenzhi He* , Li Wei® , Minghui Shao®, Xingning Lu *

*School of Mechanical & Electrical Engineering, Jiangsu Normal University, Xuzhou 221116,
China
® TangShan Key Laboratory of Mechantronics, Tangshan College, Tangshan, 063000 China
¢ State Key Laboratory of Digital Manufacturing Equipment and Technology, Huazhong University
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Abstract: Micro solder ball/bump has been widely used in electronic packaging. It has been challenging to
inspect these structures as the solder balls/bumps are often embedded between the component and substrates,
especially in flip-chip packaging. In this paper, a detection method for micro solder ball/bump based on the active
thermography and the probabilistic neural network is investigated. A VH680 infrared imager is used to capture the
thermal image of the test vehicle, SFA10 packages. The temperature curves are processed using moving average
technique to remove the peak noise. And the principal .component analysis (PCA) is adopted to reconstruct the
thermal images. The missed solder balls can be recognized explicitly in the second principal component image.
Probabilistic neural network (PNN) is then established to identify the defective bump intelligently. The hot spots
corresponding to the solder balls are segmented from the PCA reconstructed image, and statistic parameters are
calculated. To characterize the thermal properties of solder bump quantitatively, three representative features are
selected and used as the input vector in PNN clustering. The results show that the actual outputs and the expected
outputs are consistent in identification of the missed solder balls, and all the bumps were recognized accurately,
which demonstrates the viability of the PNN in effective defect inspection in high-density microelectronic

packaging.

Keywords: solder ball; defect inspection; active thermography; principal component analysis (PCA);

Probabilistic neural network (PNN)

"Corresponding author: Dr. Xiangning Lu
Email address: Ixnam89@ 163.com



Download English Version:

https://daneshyari.com/en/article/5488697

Download Persian Version:

https://daneshyari.com/article/5488697

Daneshyari.com


https://daneshyari.com/en/article/5488697
https://daneshyari.com/article/5488697
https://daneshyari.com

