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Analysis and optimal design of illuminator for leadfess
tin solder joint inspection

LU Sheng-lin, ZHANG Xian-min

(School o f Mechanical Engineering » South China University of Technology ,
Guangzhou 510640, China)

Abstract; In order to improve the performance of Automatic Optical Inspection (AOI) system, an illu-
minator for leadless tin solder joint inspection was studied. The structure of the illuminator was intro-
duced, which is composed of the LED arrays with three colors and different radiation angles. Then,
the radiance model of the illuminator and the irradiance model of the solder joint were developed. Fi-
nally, the dimensions of the illuminator were optimized based on the irradiance model. The simulation
and experimental results verify the validity of proposed illuminator for leadless solder joint inspection,
and show it can enlarge the feature distances from different classes. The maximum feature distance of
different solder joints illuminated by the proposed illuminator is 11. 88 times of that illuminated by the
hemisphere illuminator. The simulation and experimental results verify the validity of the design.
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