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The Study of the Automated Optical Inspection System for TFT-LCD Diffusers
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Abstract

Diffusers are key components of LCD
backlight modules. Their functions are to
uniformly scatter light beams from the light
source over the prism sheets. Thus, the uniform
brightness of a LCD is ensured. An early
detection of flaws on diffusers before assembly
is important to the quality of the FPD.
Currently, diffusers are inspected manually.
Inspection by human inspectors is apparently
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error-prone, labor-intensive, inconsistent, and
slow. In view of that, we applied machine
vision technique to inspect diffusers. According
to defect sizes, two types of defects can be
identified, i.e. macro defects (uneven coatings
and streaks) and micro defects (foreign matters,
white spots, mouse bites, protrusions, incorrect
dimensions, uneven paints, pinholes). As to the
automatic detection of these two types of
defects, two different methodologies were
developed. For the macro defects, we used a
line-scan camera to grab low-resolution images,
while an area-scan camera incorporated with a
zoom lens of high zoom-rate was used to grab
high-resolution images so as to detect micro
defects. As soon as images were grabbed,
defected are detected sequentially using
specifically designed processing flows.
However, it is challenging to capture some
defects that are barely visible to one without
special training. To capture all the defects on a
diffuser successfully, we investigated several
kinds of imaging methods thoroughly. Aspects
like the arrangement of a diffuser, the intensity
of the light source, the choice of light sources
and cameras, etc. are also discussed. The
experimental results show that the developed
methods can effectively detect aforementioned
surface flaws of diffusers.
Keywords : Diffuser, TFT-LCD, Machine
Vision, Surface Flaw Inspection
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