Holographic tomography of semiconductor devices
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Off-axis electron holography of semiconductor devices The need for electron tomography
Traditionally, electron holography is used to provide 2-dimensional maps of electrostatic potentials in doped
semiconductor specimens.
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The electrical properties of the p-n junction are thought to vary through the
thickness of the specimen. This effect can be assessed by combining electron
holography with electron tomography to record a three-dimensional image of
the potential in the specimen.
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The end of the sample holder contains a removable
Experimental cartridge, which is used to make electrical contacts to
holograms the front and back surfaces of a cleaved square of A thin membrane is prepared using the FIB at the
semiconductor, via a conducting block and a spring. vertex of a cleaved square of silicon. This sample
geometry allows full 360° rotation without shadowing
the membrane by the bulk specimen.
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Line profiles can be extracted from the 3D data sets to examine
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theoretical predictions of the These are excluded from the Successful reconstruction of the 3-D potential in a

built-in voltage, V,, tomographic reconstruction. semiconductor device using combined electron
holography and tomography.
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