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Absiract Recently, semiconductor packages trend to be thinner, which makes difficult to detect defects therein. A
preconditioning test is generally performed to evaluate the reliahility of semiconductor packages. The test procedure includes
two scanning acoustic microscope (SAM) tests at the beginning and end of the entire test, in order to help detect physical
defects such as delaminations and package cracks. In particular, of primary concern are package cracks and delaminations
caused by moisture absorbed under ambient conditions. This paper discusses the failure mechanism associated with the
moisture absorbed and encapsulated in semiconductors, and the use SAM to detect failures such as cracks and delaminations
grown during the preconditioning test.

Keywords = semiconductor packaging, preconditioning test, scanning acoustic microscope(SAM), delamination, package
crack, ultrasound, moisture
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Fig. 2 Schematic diagram of a typical SAM
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Fig. 3 B-scan image of plastic IC

Fig. 4 C-scan image of die surface
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Fig. 6 Depth sizing performance by reflection coefficient
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Fig. 8 Devided semiconductor into 31 equal parts by
TAMI scan
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Fig. 9 T-scan image of a semiconductor
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Table 1 Moisture sensitivity level

Level Temperatu(raeér/—lzgﬁ)nycondmon Floor lfe
1 85/85 168 hours unlimited
2 85/60 168 hours 1 year
3 30/60 192 hours 168 hours(1 week)
4 30/60 96 hours 72 hours(3 days)
5 30/60 72 hours 48 hours(2 days)
6 30/60 6 hours 6 hours
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(a) Defects image by optical microscope
(b) Defects image by SAM
(c) Overlap image of (a) and (b)
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