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This talk presents the possibility of enhancing a Flying Probe Tester (FPT) with an Automated 
Optical Inspection (AOI) module. The testing and inspection of Printed Circuit Boards (PCBs) 
involves a tradeoff between cost and performance. The goal is to decrease setup and testing time 
while maximizing fault coverage. To this end, there have been some efforts recently, to enhance 
commercial FPT systems with an AOI component, but with limited success. This can be largely 
attributed to the fact that typically AOI systems operate independently using a "Golden Board" 
approach for system training. This approach is sensitive to variations in lighting, process, scale, 
component rotation and shifts, as well as problems with equipment vibrations. Consequently, 
reliable setup of an AOI system becomes a time consuming and tedious process, quickly 
abandoned by operators. The AOI system proposed in this research utilizes the Principal 
Component Analysis (PCA) of images to classify component defects. It is implemented in a 
fashion similar to the eigenface decomposition methods for face recognition. Several sub-images 
of components are extracted from the global image of a printed circuit board (PCB).  System 
training has been performed with a partial set of these component images, which represent 
different classes like capacitors, resistors and unpopulated slots. Testing has been performed on a 
wide range of component images and the effects of noise, occlusion, translation, rotation and 
lighting variation, have been studied to characterize system performance. The results are 
promising when compared to the template-matching approach. A scheme to use the FPT in 
conjunction with AOI is also proposed. It makes use of board manufacturing data and FPT result 
feedback to enhance test coverage. It is envisioned that a deployed system will achieve a wider 
range of defect detection and decrease inspection times. 
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