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Abstract

There are many kinds of microscopes suitable for general studies; optical mfcroscopes(OM),
conventional transmission electron microscopes(TEM), and scanning electron microscopes(SEM).
The optical microscopes and the conventional transmission electron microscopes are very famil-
‘iar. The images of these microscopes are directly formed on an image plane with one or more
image forming lenses. .

On the other hand, the image of the scanning electron microscope is formed on a fluorescent
screen of a cathode ray tube ﬁsing a scanning system similar to television technique.

In this paper, the features and some applications of the scanning electron microscope will be
discussed briefly. l o

" The receﬁtly available scaﬁning electron microscope, combining a resolution of about 200A
with great depth of field, is fayorgble when compared to the replica technique. It avoids the
‘problgm of specimen damage and the introduction of artifacts. In addition, it permits the exa-
mination of many samples that can not be replicated, and provides a broader range of inform-
ation. The scanning electron microscope has found application in diverse fields of study inclu-
ding biology, chemistry, materials science, semiconductor technology, and many others.

In scanning electron microscopy, the secondary electron method; the backscattererd: electron
method, and the electromotive force method are most widely used, and the transmitted eleéfl_rén
method will become more useful. Change-over of magnification can be easily done by controll-
ing the scanning width of the electron probe. It is possible.to continuously vary the magnific-
ation over the range from 100 times to 100,000 times without readjustment. of focusing.

" Conclusion: With the’ development of a .scanning. electron microscope, it is now possible to
observe almost all- information. produced through interactions between substances and  electrons
in' the form of image:- When the probe is properly focused .on the specimen, changing“magnif-
ication of specimen orientation does not require any change in focus. This is quite different-from
the conventional transmission -electron microscope. It is worthwhile to note that the typical
probe’ currents of 1071 to 10712 A are-for below the 10~5 to 10~7.A of a conventional tran-
smission microscepe.. This.reduces specimen contamination and specimen damage dué to Heatings.

*Qutstanding. features "of .the scaniing election microscope include the “stereoscopic.-observation
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of a bulky or fiber specimen in high resolution” and “observation of potential distribution and

electromotive force in semiconductor devices”.
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(Fig. 1. General view of the JSM-2 sconning electron microscope)
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(Fig. 2. Block diagram of basic operating principle)
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X 7,000 x7,000

(a. Secondary electron image) (b. Backscattered electron image)
Fig. 4.
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a. Secondary electron image X 560 b. Image with optical microscope X560
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X 320 X 320

(a. Secondary electron image) (b. Backscattered electron image)
Fig. 6.
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(a. Bright field image) (b. Dark field image)
Fig. 7.



