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Field Emission Scanning Electron Microscopes (FE-SEMs) are widely used for high spatial
resolution imaging and analysis. Energy dispersive X-ray spectroscopy (EDS) is a technique
used for elemental analysis of a sample, through the detection of characteristic X-rays
generated from the sample irradiated by an electron beam.
To obtain the best spatial resolution of imaging, as a matter of course, the accelerating voltage
and the beam current of the electron probe should be optimized. In the case of JSM-7800F, the
beam current under the optimum condition, especially in a lower accelerating voltage range,
was too small to detect characteristic X-rays for the elemental analysis with a reasonably good
signal to noise (S/N) ratio. As to the accelerating voltage, landing energy of the electron beam,
in fact, has to be changed to be optimized, depending on the excitation potential of the
characteristic X-rays of specific elements to be analyzed. In the case of analysis, we have
developed a new gun, an inlens Schottky plus FE gun, which produces about two orders of
magnitude larger probe current in that range of the landing energy with almost the same
spatial resolution of imaging as the one under the optimum condition of JSM-7800F. JSM-7800F
equipped with this new gun is named JSM-7800F Prime, which has one other key feature
installed; a beam deceleration mode, named gentle beam for super high resolution (GBSH), in
which negative potential can be applied to the sample surface to decelerate incoming probe
electrons on to the sample. GBSH facilitates high spatial resolution of imaging in low landing
energy [1]. Fig.1 shows gold particles on carbon images taken with JSM-7800F and JSM-7800F
Prime respectively at the same accelerating voltage of 1kV under the same probe current. The
amount of the current was almost two ordered of magnitude larger than the one under the
optimum condition in JSM-7800F. The spatial resolution of the latter image is far better than
that of the former, of the order of nanometers.
As to the detector of characteristic X-rays, their counting rate is desired to be as large as
possible to obtain a better S/N ratio [2]. For this purpose, an improvement has been made to
establish an ultrahigh solid angle double EDS detector system from Oxford Instruments.
Fig.2 shows image and their corresponding elemental map of a nanometer size Pt particles on
carbon substrates. They were taken with JSM-7800F Prime. A particle with a size of 7nm is
clearly observed in the elemental map in Fig.2 taken for 15min in the GBSH mode in 5keV
landing energy.
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Fig. 1: Gold particles on carbon images taken with JSM-7800F and JSM-7800F Prime at 1kV under the same probe
current.
 

 
Fig. 2: Pt particles on carbon substrates. Imaging and EDS analysis (The two EDS detectors of Oxford Instruments, each
of which has the area of 150mm2, are installed to form a double detector system with the area of 300mm2 in total )
were made with JSM-7800F Prime in the GBSH mode in 5keV landing energy.
 


