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Abstract In today's semiconductor industry, manufacturing technology is being developed for the purpose of
processing large amounts of data and improving the speed of data processing. The packaging process in semiconductor
manufacturing is utilized for the purpose of protecting the chips from the external environment and supplying electric
power between the terminals. Nowadays, the WLP (Wafer-Level Packaging) process is mainly used in semiconductor
manufacturing because of its high productivity. All of the silicon dies on the wafer are subjected to a high pressure
and temperature during the molding process, so that die shift and warpage inevitably occur. This phenomenon
deteriorates the positioning accuracy in the subsequent re-distribution layer (RDL) process. In this study, in order to
minimize the die shift, a vision inspection system is developed to collect the die shift measurement data.
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Table 1. Specification for vision inspection

Spec. Value
Interface IEEE 1394b
CCD Camera resolution 1388 x 1038 mm
Sensor size Type 1/2
Lens resolution 24 pym
FOV 3.2 x 2.4 mm
Die size 5 x5 mm
Die to die distance 1 mm

d

Fig. 2. Vision inspection techniques (a) Collecting die
image of vertex region (b) Image characteristics
conversion(32bit—8bit) (c) Detecting two edges
of die (d) Detecting intersection of two edges and

collecting rotation angle of die
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Fig. 3. Die shift measurement formula
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Table 2. Specification for wafer

Spec. Value
Bonding Die Molded Wafer Die
Wafer size 300 mm
(b)
Fig. 5. Collected die images (a) FOV and test image Die size 5 x5 mm
(b) Bonding and molding die image Die to die distance 1 mm
Molded wafer thickness 450 um ‘ 500 um ‘ 550 um
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Fig. 8. Comparison of center die

Table 3. Comparison of center die shift

Interested line Die shift
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