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AES analyses were carried out for insulator samples, to find the proper measurement condition. It was found that
the peak shapes are distorted when insulator samples were measured by using a scanned beam under the high tilt
angle of specimen. This distortion was disappeared by using a defocused beam. When an insulator sample is
measured by AES, defocused beam can be used under the high tilt angles.

1. Introduction

Auger Electron Spectroscopy (AES) is
commonly used in surface and depth profile
analyses being combined with ion etching. A
weak point of AES is a measurement for
insulator samples. There is a case that cannot
be measured in the specimen of insulator
because of charging. Therefore, a variety of
techniques have been carried out for
conditions of, for example, large tilt angles of
specimen, low accelerating voltages, small
current density, and so on [1,2].

One of the activities on the Inorganic
Materials Group of SASJ is to find the
appropriate measurement condition of AES
analyses for insulator samples. It is found that
Auger peak shape would be changed by the
measurement conditions. In this paper, we
described the relation between peak shapes
and measurement conditions.

2. Experimental
As an insulator sample, a pyrolitic BN is used.
This sample has a feature of cleavage, and
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fresh surface is available easily. Accordingly, it
is possible to measure the surface without
contamination of C and O, even in a
conventional surface analysis apparatus by
introducing the specimen immediately into the
measurement chamber after cleavage.
Measurement conditions are as follows. In

these experiments, a PHI650 Scanning Auger
Microprobe was used. Specimen current was
fixed about 100nA. In this paper, results only
obtained by the PHI650 are shown. Similar
results were also obtained by other apparatuses,
but not shown here.

Accelerating voltage: 5 kV,

Specimen current: about 100nA,

Tilt angle: 30 and 75 degrees,

Measurement mode: spot and area scan
In these measurement conditions, AES spectra
of B KLL and N KLL were measured and their
peak shapes were investigated. In addition,
Auger spectra measured by conventional XPS
were also used as reference spectra that
include very little charging effects.
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Figure 1. AES spectra of B KLL and N KLL obtained under the tilt angle of 30 and 75 degrees. Measurement mode is

area scan (10x10um).
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3. Results and discussion -
3.1 Influence of tilt angle

Figure 1 shows the results under area scan
mode (scan area: 10x10 um). Comparing the
peak shapes of spectra, these are particularly
different in the top peak on both B XKLL and N
KLL. In addition, the peak width of tilt
angle=75° is broader than that of tilt
angle=30°.

The most commonly used electron energy
analyzer for AES is a cylindrical mirror
analyzer (CMA). CMA has a characteristic
that the depth of focus is small. It is important
to place the sample at the focal point of the
analyzer exactly during analysis.

When the electron beam is scanned, the
actual scan area on the sample surface is
different for the tilt angle of 30° and 75 °.
Therefore, there would be a considerable
deviation from the proper focal point of CMA
between tilt angle 30° and 75° (Fig.2).

Tilt angle:30

Electron beam

Tilt angle:75

Figure 2. Deviation from the focal point of CMA
between the tilt angle 30 and 75 degrees. Deviation at
tilt angle of 75 degrees is larger than that of 30 degrees.

Next, influence of deviation from the focal
point of CM A was investigated.

3.2 Influence of scan area

AES measurements were carried out on two
kinds of area scan mode. One is scanned a
long parallel to the tilt axis, the other is
scanned a long perpendicular to the tilt axis. In
these cases, each scan area was equal 2x50 and
50x2 um, respectively. Other conditions are
the same.

Figure 3 shows these measurement results.
Either result is the same. Accordingly, there is
no problem in measurement whichever scan
mode may be used. It is necessary to consider
the other reason of peak shape change.
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(a) B KLL spectra under the tilt angle = 30 degrees,
scan area = 2x50um(left), 50x2um(right)
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(b) B KLL spectra under the tilt angle = 75 degrees,
scan area = 2x50um(left), 50x2um(right)
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(¢) N KLL spectra under the tilt angie = 30 degrees,
scan area = 2x50um(left), 50x2um(right)
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(d) N KLL spectra under the tilt angle = 75 degrees,
scan area = 2x50um(left), 50x2um(right)

Figure 3. Comparison of AES spectra measured under
the two types of scan area (2x50um and 50x2um).

-156 -



Joumal of Surface Analysis, Vol.6, No.2 (1999), Y.Ohtsuka, et al., Influence of Tilt Angle on Peak Profile in AES Measurement of Insulator

3.3 Comparison of spot mode and scan
mode

In order to lower the current density, the
electron beam is usually scanned. When the
electron beam is scanned, the beam pauses at
both ends of the scan area (PHI650). Therefore,
charging is different between the intermediate
and the end of the scan area in an insulator
specimen. Then, AES spectra were obtained
under the defocused beam on spot mode and
focused beam on scan mode, and these spectra
were compared. These spectra are shown in
Fig4. The spectra obtained under the
defocused beam are similar for the both tilt
angles of 30° and 75°. While the spectra for
focused scan mode are different as mentioned
above.
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Figure 4. AES spectra of B KLL and N KLL obtained
under the defocused beam on spot mode.

3.4 Comparison of Auger spectra between
from X-ray excitation and electric excitation
Auger spectra with conventional XPS are
shown in Fig. 5. These spectra can be
considered to be typical ones that include very
little charging effects. These peak shapes are
similar to ones obtained under the tilt angle
of 30° and 75° with the defocused beam. From
these results, when an insulator sample is

measured by AES, it can be feasible to use
defocused beam at the tilt angle of 75°.
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Figure 5. Auger spectra with conventional XPS shown
as differential spectra.

4. Conclusion

As a result it was confirmed that the peak
shapes are distorted when insulator samples
were measured by using scanned beam under
the tilt angle of 75°. This distortion was not
observed by using defocused beam. It may be
concluded that when an insulator sample is
measured by AES, defocused beam at high tilt
angles is advisable.
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