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Site-Specific 2D Carrier Profiling Technology and Application to Failure Analysis
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With the increasing difficulty of process control accompanying the miniaturization of large-scale integrations (LSIs), demand has been growing in
recent years for a measuring technology with nanoscale resolution for two-dimensional (2D) carrier profiling, which is related to the performance of

scaled silicon devices.

Toshiba has been developing a scanning spreading resistance microscopy (SSRM) technology for 2D carrier profiling with a wide dynamic range

of carrier concentration and a high spatial resolution of about 1 nm.

failure analysis of real static random access memory (SRAM) devices.

We have now developed a site-specific SSRM technology and applied it to the
As aresult, we have succeeded in directly observing carrier concentration in

an ultra-thin device of less than 60 nm in thickness and clarifying a failure mode caused by the manufacturing process as well as its mechanism.
We have also achieved significant improvements in the yield rate by optimizing the process parameters such as the impurity doping conditions.

This high-spatial-resolution and site-specific SSRM technology is expected to accelerate the development of advanced LSI devices through the
application of failure analysis, improvement of reliability, and clarification of failure mechanisms.
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Measurement within diffusion layer using SSRM circuit
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|-V characteristics of positive-channel metal-oxide-semiconductor (pMOS)
in case of normal and fail bits
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Process improvement for anomalous diffusion of phosphorus
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