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An Automatic Optical Inspection System
Development for LED Chip Defects
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According to collaborated customer’s requirements, an optical inspection system for LED chip defects on wafers
is developed to identify defects with size of greater than evaluated criteria. Inspection system is composed of an
image acquisition device with high spatial resolution, a software package for image pre-processing and defect
inspection, an inspection platform for precisely positioning. This LED chip defects inspection system consisted
of an image acquisition device and a positioning platform, and modules of defect inspection, wafer positioning,
image acquisition planning, and operations and management to achieve the capabilities and targets of automatically
inspecting LED chip defects of electrode disconnection and flaws, and boundary collapses. Inspection system has a
new designed opto-mechanical device with a spatial resolution of greater than 2 yum and wide FOV and integrated
with a unique algorithm of auto-focusing integrated with illumination adjustment. Then the precisely focusing
with suitable illumination for opto-mechanical device can be completed efficiently for wafer positioning and
acquiring chip images with good quality. Thus based on the image acquisition device and the positioning platform,
automatically wafer positioning can be completed precisely based on the registration methods in spatial frequency
domain of acquired images. Therefore, image acquisition planning can be completed as well for continuous image
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acquisition and the chip defects inspection. This prototype of LED chip AOI system has been developed and
tested preliminarily. The goals of our R&D project can be achieved to conduct the precisely wafer positioning,
image acquisition and defect inspection for non-split LED wafers. But cooperative customer hoped this system
can also inspect the chip defects for chip form LED wafers that have been split and plastered on bluefilm. And
this requirement was accomplished as well. But this prototypical inspection system still has a few of issues and
challenges need to be solved to meet customer’s practical usages. For example, the spatial resolution of opto-
mechanical device needs to be raised for LED chips with more narrow electrodes (less than 4 ym) to enhance the
correctness of inspection. When performs the image acquisition for chip form LED inspection, there's the problem
of positioning deviation at wafer boundary regions with un-split LED chips.
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