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Inspecting Defects on Multi-Surfaces of Chips
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For the thinner chips (< 100 gm) with circuit design both on their front and back sides, the techniques of cutting
then become the critical factor of cutting quality for these thin chips due to limitation of manufacturing processes
and application requirements. But only few semiconductor companies with advantaged technologies own these
cutting technologies. Defects of chipping and glue could exist on chip surfaces of front, back and edge sides after
cutting induced by cutting tools and methods, and film material of wafer. These defects might impact quality and
yield rate of chip production. Therefore, multiple surfaces of chips have to be inspected to ensure their quality of
production lines, and then feedback the chip quality information for improving the manufacturing processes as well.
To satisfy the inspection requirements of screening out the unqualified chips during the sorting process, an AOI

system is designed and implemented by multiple optical imaging devices with high spatial resolution for image
acquisition and defects detection for multiple surfaces of each chip. And chips are re-allocated on target wafer (GO)
or put in tray (NG) in real-time for classification. Here we proposed an acquisition architecture with multiple pick

and place heads for sucking these inspected chips moved synchronously to acquire the images on front, back and
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4 edge surfaces for different chips at their corresponding stations, and then inspect their defects. The computing
loading of defect inspection for front and back sides of chips is larger than 4 edge sides. So the imaging sequence
for these 2 sides of chips is allocated at the first and second stations respectively, and then 4 edge sides of chips.
Thus system can accomplish the inspection for all surfaces of each chip and real-time determine the quality of chips
before put onto target wafer. Developed inspection system has features and advantages of real-time inspection with
high throughput during chip sorting process, and easily adjustment and calibration for all optical imaging devices to
inspect different types of chips. Developed AOI system has characteristics of large FOV and high spatial resolution
for applications. The size of inspected chips can be 7.2 X 6.8 mm maximally. The overkilled rate of inspection
can be smaller than 5%, and the accuracy of inspected defect size can be within 1.0 pixel. The sorter integrated
with developed AOI system has been sold to semiconductor manufacturers, and applied for real-time inspection
and quality assurance and tracing of chips. Moreover, the time and cost for manual inspection can be reduced

substantially, and the efficiency of packaging can be improved as well.
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