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The Optimal Condition for Scanning Large Area with a Micro—electron—-column
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Abstract

In large area scanning with a micro-electron-column, the operating condition for the best resolution
was investigated in factors of working distance and field of view. The resolution of a test sample was
dependent on electron beam energy and scanning field size. The best resolution with single deflector
was obtained at 300 V and 30 mm in the electron emitting tip voltage and a working distance,
respectively. The scanning area at that condition was 13.9x139 mm linearly increased with the working
distance. Double deflector was employed for larger scanning size without increasing working distance,
but showed only 1.7 times larger than that of single deflector, and the resolution was inverse
proportional to the scanning size.
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Fig. 1. Structure and measurement of a
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Fig. 2. Test sample.
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Scanning experimental setup with a

Fig. 3.
micro-electron column.
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Fig. 4. Current images of test sample with
working distance.(tip energy; 150 eV,
electron emitting current; 300 nA,

Focusing voltage of electron emitting
lens; 63 V) (a) 30 mm, (b) 40 mm, (c) 60
mm, (d) 80 mm
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Fig. 5. Current images of test sample with
300 eV,
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lens; —209 V) (a) 30 mm, (b) 50 mm, (c)

70 mm, (d) 100 mm
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Fig. 6. Comparison of resolution with working

distance and electron emitting voltage.

(a) 300 V, 30 mm, (b) 300 V, 100 mm, {(c)

150 V, 30 mm, (d) 150 V, 100 mm

When the electron emitting voltage was

60 V, (a)
maximum scan field size,

the
(b) simply

current image for

expanded current image.
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