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Abstract: The new Package on Package(PoP) structure of memory is different from the conventional
packages, resulting in current Destructive Physical Analysis(DPA) methods not fully applicable to the new
PoP memory. In this paper, the structure and typical defects affecting the reliability of a new PoP package
memory are analyzed by using 3D-X-ray, metallographic slices, stacked chip separation and internal
inspection of non-top chip. A comprehensive DPA scheme with strong applicability and high efficiency is
proposed, and the effectiveness of evaluating the reliability of the new PoP package memory is verified
through an example. It can also provide the basis and help to the revision of subsequent standards and DPA
of other advanced package devices.
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Fig.1 Schematic diagram of internal structure for a new PoP memory Fig.2 Schematic diagram of typical defect types for a new PoP memory
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Fig.3 DPA flow of new PoP memory
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Fig.5 (a) typical 3D-X-ray overall morphology of internal structure for the test sample, (b) typical profile of internal structure of sample
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Fig.6 Typical 3D-X-ray morphology of internal structure for the test sample
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Fig.7 Typical cross-sectional structure of the test sample
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Fig.8 Typical morphology of the internal sample(a)
and bonding points(b)
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Fig.9 (a) Typical morphology (magnification) of internal resin, (b) Joint surface morphology of internal resin and other material
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Fig.10 (a) Metallographic morphology of the joint surface between internal resin and other material, (b) typical morphology of laser groove
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Fig.11 (a) The marked laser groove width and depth of the test sample, (b) the thickness of each plating layer
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Fig.12 (a) Thickness of each layer for the lead frame, (b) Magnification of the partial lead frame
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Fig.13 Internal structure of the top memory (a) and the 8th layer memory(b)
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Fig.14 (a) Overall appearance of internal chip, (b) Chip identification
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Fig.15 SEM image of typical morphology(1 000x magnification)(a) and (5 000x magnification)(b)
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Fig.16 A magnified view of the typical morphology of
the chip after corrosion
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