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Purpose To describe a comprehensive overview of fault site localization technique by imaging with Nanoprobes Resistive Contrast Imaging (RCI) Voltage DIstribution Contrast (VDIC) Electron Beam Induced Current (EBIC/EBIV)
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Signals generated by primary electron irradiation Primary electron Back scattered electron Secondary electron X-ray



Cathode luminescence Auger electron



Device Absorption electron



EBIC



Transmitted electron



EBIC/Absorption electron：　Non radiative signal 2008/10/8
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Instrumentations of SEM-based Nanoprobing system Observation



Probe application 2008/10/8
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Applications of SEM-based Nanoprobing　 Method



Principle



Spatial Res.



RCI



Absorption electron Imaging (current)



5nm～



VDIC



Absorption electron Imaging (voltage)



5nm～



Local circuit characterization



Measurement of electrical purpose



EBIC/EBIV



Electron beam induced current/voltage
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The principles of high resistance failure detection by RCI Ground potential



Electron beam



Interconnect with failure



High resistance site



Current



Absorption electron



IV converter



Distance of scanning AEI contrast 2008/10/8
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An example of high resistive site detection by RCI



RCI 2008/10/8



Overlapped with SEI ESREF 2008 7



An example of short site detection by RCI



Reference NET 2008/10/8



Target NET ESREF 2008 8



VDIC (Voltage DIstribution Contrast ) Ground potential



Electron beam



Interconnect with failure



High resistance site



Voltage



Detected voltage



Voltage amplifier



Distance of scaning VDIC contrast 2008/10/8
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An example of high resistive site detection by VDIC 100μm



10μm



Total resistance 87kΩ VDIC image 2008/10/8



Total resistance 2.6kΩ VDIC image
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The detection range of RCI/VDIC RCI：　detection limitation　Rh>105Ω VDIC：　detection limitation　Rh 
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