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A New High-Resolution Electron Microscope with Easy Operation System for
Nano Analysis

M. Mamsushita®, M. Ohsaki®, Y. Kondo®, M. Naruse®, T. Honda® and M. Kersker**

* JEOL Lid., Musashino 3-1-2, Akishima, Tokyo 196-8558, Japan
** JEOL USA Inc.. 11 Dearbom Road, Peabody, MA 01960, USA

In recent years, circuit integration and density of semiconductor devices are rapidly increasd by the

advance of manufacturing technology. SEM is in a common wide use for the evaluation of
semiconductor processes in the prodict fabrication. However, the observation by using SEM has
become gradually difficuli because of smaller design rules. Accordingly, a new high-resolution
electron microscope having the functions of TEM, STEM and SE (Secondary Electron) image is
required. It is possible to casily observe for the high-resolution image by using TEM function in
comparison with using STEM function. Morcover, the operation should be easy, and the result of
observation and analysis should be as rapid and accurale as possible. The JEM-25005E Nano
analysis electron microscope has been developed in order to satisfy such requirements. Figure 1
shows an outer view of the JEM-2500SE. It is an electron microscope of acceleraing voltage 200kV
with Schottky type field emission electron gun. Specifications of JEM-25005E are shown in Table 1.
The advantages of this new microscope are described in the following.

|. Easy operation: BF (Bright Field) STEM image, DF (Dark Field) STEM image, SE image, TEM
image and diffraction pattern are observed by one touch switch operation on a Windows™ based
personal computer controlled LCD (liguid crystal display) monitor in a bright room. An example
screen of GUI (Graphical User Interface) shows in Fig. 2. All the images and the pattern can be
observed casily by using the simplified operation pancl (Fig. 3). Besides, the images and patiern are
recorded in a digital image format, so that direct measurement of length, image processing and
image transfer 1o other computers are possible. No dark room is required because of photo film-less
operation.

2. High resolution observation: Although the high sensitivity analysis 15 possible, high-resolution
images can be observed: 0. 14nm for TEM lattice image, 0.2nm for STEM lattice image, and 1.0am
for SE poini image resolution have been achieved. Figure 4 shows a TEM image of a gold single
crysial, proving 0.14nm of line image resolution.

3. High sensitivity elemental analysis function: EDS (Encrgy Dispersive X-ray Spectroscopy)
detector with 03 of solid anele and 257 of takeoff anele is nrenared as the ontion soainment. Tt
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