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Abstract The cross section image of thin oxide failure of MOS device could be observed by EMMI and
FIB at the weak point without a chemical etching treatment. The failure position has almost no depen-
dency upon the cell area of the poly-gate module where the thickness of thin oxide is 20nm. The oxide
failures relating to a particle or abnormal pattern are detected in low electric field. The failure at medi-
um field is related to a pit of Si-substrate. Thin oxide and poly—-Si melt thermally at high field which
means the intrinsic dielectric breakdown. The similar failure mode, pit, is also oberved during a long reli-
ability test.
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SPECIMEN PREPARATION

ELECTRICAL TEST

PHOTON EMISSION

FIB & SEM

Fig. 1. Block diagram for the analysis of thin oxide fail-
ure.
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Fig. 2. Mechanism of photon emission from MOS capac-
itor.

Fig. 3. Cell image and photon emission spot for poly—
gate module.
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Fig. 4. Cross sectional SEM images of thin oxide failure with electric field.
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0.5 um

Fig. 5. FIB mmage of single bit failure of thin oxide test-
ed at 8V/125°C for 132hr.
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