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Development of compact, high-performance scanning electron microscope and X-ray
microscope equipped with carbon nanotube field emitter

Yahachi, Saito

14,900,000
SEM
CNT SEM Butler
10-7 Pa
30 nm SEM SEM Be
X 17kv 8.5nA 140u m SD

We have experimentally manufactured a carbon nanotube (CNT)-based compact field
emission scanning electron microscope (FE-SEM) by installing an originally designed electron source
chamber and a condenser lens system to a commercially available miniature SEM. Structure of an extraction
electrode and a Butler lens were designed using the near-axis trajectory and the actual trajectory
calculations. The vacuum pressure in the emitter chamber is on the order of 10-7 Pa, and thus a stable
emission was obtained without a ballast resistance. SEM images with a resolution of 30 nm were
successfully recorded. Furthermore, by setting out a metal target in a specimen chamber of the SEM and a
Be window, X-ray micrographs of a SD memory with resolution of 140 p m could be recorded at an
acceleration voltage of 17 kV and a beam current of 8.5 nA.
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