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(57) Abstract: This scanning electron microscope irradiates a
sample (200) with a primary electron beam (102) of 30 kV or
greater in acceleration voltage, and detects a low-angle (for
instance, an elevation angle of 5 degrees or wider) backs-
cattered electron (BSE) generated from the sample. This al-
lows a "punch-through BSE (110)", which is generated at the
bottom of a hole portion of the sample and punches through a
side-wall (200) of the hole portion, to be used to observe the
hole bottom. In addition, to measure the hole depth, a hole
depth vs brightness calibration curve is constructed by taking
advantage of the property of the image becoming darker when
the amount of punch-through BSEs is reduced as a result of
the punch-through distance becoming relatively long when
the hole is deep. This allows an ultra-high aspect ratio hole,
as typified in a 3D-NAND hole-etching process, to be de-
termined as being open/not-open, or, to have the hole top dia-
meter/bottom diameter examined/measured.
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