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Spectrum Export

* Bitmap

- TIFF

- JPEG

- Metafile
- EMSA

@3 - ISIS

Optimum Conditions for X-ray
Microanalysis

* Tilted samples ?
+ The value of accelerating voltage
* The beam current
+ Working distance
* Livetime
+ Process time
Spectrum Energy Range

Tilted Samples

+ If you are working with tilted samples
and you are going to use the spectrum
for quantitative analysis, it is
important to enter the correct value
of the sample tilt
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Polished sample

* Analysis from samples prepared in this
way will enable the optimum quantitative
accuracy to be achieved, thus providing
the best estimate of sample composition.

Unpolished sample

+ For many samples, satisfactory results may b
obtained without polishing. However, where
accuracy is critical it is important to be aware
of the limitations and possible errors that
could occur.

Accelerating Voltage

+ 20kV is a good starting point, particularly if the
sample is unknown. This kV will excite most X-ray
lines from most elements and these will be
automatically identified in the spectrum.

Choose a lower kV if you are concerned about:

. Accuracy of quantification of light elements since the
lower penetration into the sample will reduce the
absorption correction.

2. Analysis of a small particle, inclusion or a film less

than 10 um in depth since a smaller excitation volume

will enhance the contribution from these features.
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Beam Current + spot size

Goal:
Get an acquisition rate of 2 ~ 3 Keps
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Working distance

+ Working distance, in mm, is the desired value
for performing X-ray microanalysis.

+ Working distance is specific to the geometry
of the detector mount on the SEM chamber
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+ Livetime: this is the time for which the
system is processing counts into the
spectrum.

* The livetime clock runs slower than the
real time clock so that the acquisition
for '100' live seconds takes longer than
100 real seconds. This time is extended
to compensate for the output rate being
less than the input rate by the degree of

Deadtime.

Inorder to get a better counts in fotal spectrum (over
250,000 cps), live time is recommended at 100 s when the
acquisition counts is around 2-3 k cps




Process time

+ Process time: the Ien?‘rh of time spent reducing nois
from the X-ray signal coming from the ED detector
during processing.

+ The longer the Process time, the lower the noise.

- If noise is minimized, the resolution of the peak
displayed in the spectrum is improved, in other words,
the peak is narrower and it becomes easier to separate
or resolve, from another peak that may be close by in
energy.

The default/recommended Process Time is 5.




Spectrum Energy Range \

Spectrum range keV Number of Channels eV/channel
0-40 2K 20
0-40 1K 40
0-20 2K 10
0-20 1K 20
0-10 2K 5
0-10 1K 10
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Spectrum Energy Range

+ The appropriate energy range should be
selected in conjunction with the current
microscope accelerating voltage.

- If the accelerating voltage is above 10 kV, in
order to view lines, which may be excited above
10 keV, the 20 keV range should be chosen.

+ Below 10KV, it mcv be more appr‘os:r'iafe to
choose the 10 keV range since no lines above
10keV will be excited.




Can EDS work under Low
Vacuum mode?

+ Generally, the pressure is adjusted in the
chamber until charging just stops.

+ Gas molecules can cause scattering of the
beam and therefore, X-rays can be detected
from other areas of the sample. Care should
be taken in interpretation of the spectrum.
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Basic Procedures

* Input project information
(1 project = multi-samples)

* Input Sample information
(1 sample = multi-spectra)

* Setup microscope to reach counts
* Quant Optimization

*+ Acquire Spectrum

* Confirm Elements

+ Quantization

@ Report

Project Information
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Quant Optimization

Why do we need to do it?

+ The microscope beam current may vary with
time

+ The exact peak positions, and the resolution
of the system are needed to precisely
identify individual peak components in the
spectrum.
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This bar shows the
percentage of beam
differs from the last
measurement. Lt is
recommended fo wait
until the number is
between 93-103%

Havigator

{ Termination of acquisiion § Spectrum conditions

£+ Livetime (seconds) : 100.00

€ Preset integral 1000
Lowrer limit (kev) 0.00
Upper linit (kev) |

Acquire Spectra - point & ID




Modes of Spectrum Acquisition

Y

i)

Click on this if you wish to acquire a spectrum fram a point

Chek on this if you wish o acoguire a spectrum from a rectangular region. By draggang the

mouse, @ rectangular region can be oullined on the image. A spactrum will acquira from
this scanred area

Click on this if you wish to acquire a spactrum from an automatically sslected region. This
region will be selacted accordng 1o a grey kevel threshold

Haldmg down the mouse and chcking around the leature you wish o acquire over. X.may
data will select the region for X-ray acquisition. Double-click with the mouse whan you
have completed dragging around the feature and s will sutomatically start X-ray
acquisition from this region
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Mapping -- Element Setup
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Quantitative results
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