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Introduction

ÅAs more chips are integrated vertically, overall package thickness increased as well and the common ways to reduce the 

overall package thickness are by thinning chips or die and reducing bump sizes.

ÅAs die or chips are getting thinner, they become more fragile and susceptible to cracks or chippings after sawing process.  

ÅWafers are grinded as thin as 50um for vertical integration currently. 

ÅCracks or chips can reduce the final package yields or cause long term reliability issues in the consumer devices.

ÅHighest possible die quality is essential to make any KGD / advanced packaging approach work.

ÅThese cracks are not easy to detect with the traditional BF and DF illumination optics from the wafer surface.  Need new 

imaging method to detect these types of cracks.

ÅThe traditional method to inspect for these cracks is to take images from side on each die.  Pick & Place machine picks up 

each die after singulation and takes images from all four sides to see if cracks can be seen.

ÅTime and cost can be greatly reduced if these cracks can be prevented or detected prior to pick & place operations.
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Die Crack Types

All of these cracks are initiated by sawing!
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Sample Die Crack Images (Side View)
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KERF Metrology / Inspection (Crack Prevention)

The best prevention for die cracks is 

sawing process control
ÅKerf Margin measures how much material is left outside the die 

after singulation.

ÅKerf Width measures how much material was removed by 

singulation. It requires an accurate determination of the whole 

wafer street width before singulation.

ÅKerf Position measures the distance between the actual cut and the 

street center. Ideally, the cut should occur in the center of the 

street.

ÅKerf Separation is the distance between the cut edges of two 

neighboring die. It indicates how far apart the two dies moved 

during expansion.  This is sum of film expansion and how much 

material was removed
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KERF Position Color Map
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KERF Separation Color Map
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