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We developed an electron probe microanalyser which is equipped with a field emission electron gun (TFE-
EPMA) with wavelength dispersive spectrometers(WDS). Evacuation system of electron Gun and sample cham-
ber are divided by an intermediate vacuum chamber. The intermediate and sample chamber are evacuated by
turbo molecular pump and rotary pump respectively. In addition, long term stability of electron beam current was
achieved by employing schottky type filed emission electron gun. As a result, it enables a much smaller probe
diameter and short measurement times than a conventional W-hairpin gun, sub-micrometer area analysis can be
possible.
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Fig.1 Schematic diagram of evacuation system of
the new TFE-EPMA.
Evacuation system of electron gun and sample

chamber are divided by an intermediate-2 vacuum

chamber.
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Fig.2 Overview of the new TFE-EPMA
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Fig.3 Relationship between probe diameter dp(nm) and probe currentip(A) Probe diameter was
calculated at 10kV by W-hairpin and Schottky field emission(TFE) sources.
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Fig.4 Comparison between SEM images of latex on Silicon
obtained by TFE gun(a,b) and by W hairpin gun(c,d).
The accelerating voltage is 10kV and the beam current is
10nA(a,c) and 100nA(b,d) respectively.
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Fig. 5 Relationship between analysis size( ¢« m) and beam current(nA).
(a) W hairpin electron gun, (b) TFE electron gun.
The open circle indicates the result of Monte Carlo simulation.
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Fig.6 Relationship between range, size( © m) and beam energy (keV). Measurement results obtained by W-

hairpin and TFE gun at 2nA were compared with Kanaya-Okayama[7] electron range and calculated X-Ray
productionrange.

X-ray production range for Cu was calculated by Castaing method[8] and Monte Carlo method[9].
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Fig.7 Comparison between backscattered electron images(a,b) and Ag-L « images(c,d) of Pb free
solder(Sn-3Ag-0.5Cu) obtained by TFE-gun(b,d) and by W-hairpin gun(a,c).
The accelerating voltage is 15kV and the beam current is 50nA respectively.
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Fig.8 Backscattered electron image of Ni-Si precipitates on a Cu matrix.
Accelerating voltage is 20kV and beam current is 5nA.
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Fig.9 X-ray image shows Ni-Silicide in Cu matrix.
Each images show Ni-K « (a,e), Si-K «a (b,f), O-K « (c,g) and backscattered image(d,h) respectivery.

The condition of upper section images(a-e) is at 1 5kV-40nA 10msec/pixel and that of lower section images(e-
h) is at 10kV-30nA 40msec/pixel.
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