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Motivation Experiments

= Stacking faults (SF) are a limiting factor for device yield [1,2] = 11 wafers (150 mm) with n-type epitaxy and patterned
= Only 66% of PL SF cause MOSFET failure [3] n+,p+,n+ implantation sequence and contacts
= Cantheinconclusive failure rate for devices containing SFs = Photoluminescence (PL) scans using the Lasertec SICA 88

be correlated to their properties? after epitaxy and after implant and anneal
= (Can asubclassification based on optical measurements be = |V-mapping for electrical assessment

established?

Optical Mapping Electrical Mapplng

= Forward and reverse bias |-V mappings of devices are
correlated with the PL mappings

= 4 example devices per defect type are compared to
reference devices without defect

= Before implantation: SFs
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= After implant and anneal.:
clear qualitative

Epitaxy

§ =  Each defect type has different effect on |-V characteristic
differences in PL signal *% | under reverse bias:
brightness of SFs g 4 - Type A, B, D: strongly reduced breakdown voltage
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into four PL subtypes - All types: no visible impact in forward biasing
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Conclusion

= SF that show a similar PL signature after epitaxy can be subdivided into categories using PL imaging after implant and anneal
= |ndications for a correlation between different SF types and electrical failure found
= Results show the potential for further evaluation of SF during processing and subtypes to investigate impact of SF on electrical

device failure
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