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Quick summary

e Setup the FIB-SEM: Load sample, pump chamber, eucentric heigth, navCam, ... h
* Get an image in the SEM
e Stop the chamber view camera
* Assure both PCs have the user logged in (‘user') y
¢ Insert the detector and start the PathFinder software )
e Assure the SEM is acquiring
e Spectrum > start spectrum dropdown > high resolution > advanced arrow
e setup the SEM to have stores > 2000 and a dead time < 40-50% (ideal: 20-35%) )y
~\
e Collect a spectrum
¢ |dentify the elements
J
R
e PointID
e Spectral imaging
e Linescan
J
* Export the data from the database R
e retract the detector
e Extract your samples, set the FIB-SEM to standby
e Cleanup the desk )
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Demonstration: Ending your session

Prerequisites:
Data recorded and exported

Ready to extract your data from the database

Experiment: end the EDX session

1. Switch on the chamber view

2. Retract the detector entirely (must not be visible anymore in live chamber view)

3. Close the pathfinder software
4. Stop the SEM beam and put the FIB-SEM in standby mode

Demonstration: setup the MICrOSCOPE ...ccivviiiiiicieie ettt ettt e e e e e e ree e e 6
Demonstration: setup the DEAM......cccuiiii i e 7
Demonstration: Start the pathfinder sOftware........cccccoeecivveeiii e 8
Demonstration: optimizing X-ray COUNTS......ccccuuiiiiieiriiiiiiiirieee e serirrreee e e ssereeeeeeeee s 10
Demonstration: Record @ SPECEIUM .....iiiiii i i e e 13
Demonstration: Identify using the periodic System ........ccccouveieeiiiiie e, 14
Demonstration: POINT ID MOTE .....cc.uiiiiiiieiieieeeee et 16
Demonstration: Spectral iMaging ......cccveieiiiiie et e e e eraee e 17
Demonstration: Adjusting the spectral Maps ......ccceeveciiieecciiie e 18
Demonstration: Extracting spectra from maps ......cccoccveeiieciiii e 20
Demonstration: Map quantification .......ccccuveeiiiiie i 22
Demonstration: Multivariate statistical analysis with COMPASS ........c..ccccoevieeeiiiieeennns 23
Demonstration: PRase Maps......ccuiiiiiiiiie ettt e st e e e st e e e ssaraee s ssaraeeeeans 24
Demonstration: X-ray tOPOZIraphy ..cccccviiiiiciiie ettt 25
Demonstration: LINE SCAN .....c.ciiiiiiiiiiiiiiiiiicircre e 26
Demonstration: Saving YoUr data .......ccceeeeiieeciiiieeee et 27
Demonstration: ENAiNg YOUr SESSION ...uuiiiiiiiecciiiiieeee e e ettt e e e e eeecrrree e e e e e e e e naareeeee s 28
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Demonstration: Line scan

Prerequisites:
Detector inserted
Stores / s optimized

Demonstration: setup the beam

Prerequisites:
Sample(s) loaded
SEM bean on

Record a line scan at high signal to noise

Starting your session

The functionality of the linescan is similar to the line scan extraction by spectral
imaging. However, by only scanning the points along the line (and not the entire map),
a longer integration time can be achieved and thus a much better signal to noise ratio.

Experiment: carry out a line scan

- In the microanalysis tab: click Linescan Microanalysis

- Similar to the spectral imaging, record a SEM .@

Image and then record a Iinescan' Spectrum Point ID Spectral Imaging Linescan
- Adjust the resolution of the scan if needed

Bug alert: You must save your file (File > close project) and reopen the database in
order to adjust something to the output.

Over-voltage

The choice of the high voltage must be seen in the light of the elements you want to

detect. As a rule of thumb:

Ex—ray
HV > ————
0.5t0 0.7

Or at 30 kV (the maximum on the FIB-SEM), you can detect up to 21 keV edges. Use the

Slider tool to extract the information. For example, it Au is the goal:

- The K,edge of Au is at 68.794 keV

(= undetectable) Zg :L | 35::54

- The M, edge of Auis at 2.123 keV

(= detectable) ik | 212

- The L,edge of Auis at 9.711 keV

(= detectable if HV > 13.9 kV).
78y o |

on e | naey

K SERIES M SERIES
Kat | Ky

[
A

[ Rt | Re | " | -

* 1800 642-6538

‘www.thermo.com

Therefore, 15-20 kV is a good setting to detect Au.

Beam current

The beam current can be set to standard values, e.g 0.4-0.8 nA.

Magnification

Do not zoom in too much to start. 500-1000X
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Demonstration: Phase maps Experiment: start the Pathfinder software and login onto a database

Prerequisites: - Start the Pathfinder (icon on the desktop) on the Support PC E
Spectral maps recorded L Gty
P P - A splash screen is visible for 10-15 seconds.
Extract compositionally distinct binary phases -You are asked to use a database. Use an W'EW T
Open Project New Project New Folder
exisiting one or create your OWN in YOUr USer | somemmmssmesemmsmeoe |
1 . {3 Celubr EDX B
Experiment: use Phases . -tig =
In Map processing, find phases. You get a list of the elements (uncalculated phases) - You do not have to actively start a cooling Qo o
Phase map type S e =
Maximum intensity: Uses Ml in each pixel to create the phase maps - e
X Phase: proprietary algorithm =
Auto No user input needed

Manual Allows to set threshold
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Demonstration: Map quantification

Prerequisites:
Spectral maps recorded

Converting counts into atomic %

Experiment: convert counts to atomic %

Map Type To Display
- Select QUANT in map processing “:: couns (i) auant | [F] compass
- Deselect ‘threshold’ to assure you process all maps
- Set the endpoints you want to achieve:
Atomic %, weight %, ... - XD
- time you want to invest (with 256px @m:::::m oo . T o
maps, it is a matter of seconds) r il Partelshitkemel @ fonbeEt ]
- Kernel will apply a mean filter, increasing Froeesng Accuscy
The signal to noise at the cost of [ ide- e O T

resolution.
- Click process

The result are maps with a dynamic range of 100 (from 0% to 100% atomic or weight %)

2. Start the SEM scanning (i.e. there is NOT the symbol
- Image size: e.g. 768 x 512

on the top right quadrant)?*

- Scan speed for good imaging: 5-10 us/pixel (depends on the image size)
- Detector: ETD
3. Adjust the Beam current until you have
- high stores count (> 2000, better > 10 000)
- not too high dead times (15 > dead time < 40)

Intensity cursor

X: 147 y: 67

i
|‘} Line |+ Cursor|§ Ruler Surface

Now, use intensity cursor (‘+ cursor’) to output the atomic % for each

Grey: 1.34%
CK:0.00%
0K:224%
F K: 0.00%
Mg K: 5.37%
AlK: 92.08%
CIK: 0.00%
Co L: 0.00%
CuL: 0.00%
PdL:0.31%
Au M: 0.00%

element at a specific map (xy) position.

Process time, dead time and stores /s

The EDS detector detects X-rays
and converts them into voltage

/«M

steps on a linearly increasing

X-ray induced —
voltage step

voltage ramp. Each step on the

~— Charge restore

voltage signal corresponds to a

Voltage

single X-ray detection.

The role of the Pulse Processor is
m to remove the noise from each
voltage step and to accurately
measure the energy of each X-ray

Ve N\

W — || -

To remove the noise, it needs to average the signal before and after the voltage step,
over a period of time known as the Process Time (T,).

1 At some point, the software can activate the scanheads, but not at the first scan.
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ThermoFischer SCIOS 2 Introduction — Page 20

ThermoFischer SCIOS 2 Introduction — Page 13

Demonstration: Extracting spectra from maps

Demonstration: Record a spectrum

Prerequisites:
Spectral maps recorded

Browse through the data in the spectral maps

Prerequisites:
Detector inserted
Stores / s optimized

1. Extract data from points or region of interests

Record a spectrum of the entire field of view

In the bar under the SEM image,
select a cursor type (rectangle, spot,
...) and select a region in the SEM/Overlay image. The extracted spectrum will show up

in the spectrum pane (make sure intensity cursor ‘+ cursor’ is switched off).

Al Ka.
Mg Ko Au Mal
Si Ko

The spectral data is shown either as:

- Areaintegral Total X-ray counts from the selected area (default)
- Trace element search Maximum counts for each eV channel (useful for finding
Small concentrations of an element)

D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland

Stop the acquisition after e.g. Experiment

30 seconds, or a peak reaches
e.g. 10 000 counts

Cut off artefacts/noise below
100 eV. Leave HEC to Auto

LowEnergy Cutoff (eV): 100 = High Eneray Cutoff (eeV):

=~ Time Constant : Rate 1 ~ | Shaping time 71400 cps.

High throughput or high (profected max throughput)

spectral resolution

Click start spectrum (L str specrum ||| )

Result: Spectrum processing

Assure that Auto ID is on & click the green arrow
- There are some options for the Auto ID
Click process to repeat the analysis?

2 Process will only start the identification of the peaks. Clicking Identify button in the bottom left
will do the identification and the quantification.
D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland
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ThermoFischer SCIOS 2 Introduction — Page 18 ThermoFischer SCIOS 2 Introduction — Page 15

Demonstration: Adjusting the spectral maps Select your data from the bottom right and click the compare icon3.

- Leave normalization to none, but click the spectra check:

Prerequisites:

Spectral maps recorded - 3 new entries become available in the list:;

- click Synthetic spectrum :

Change the visuals of the maps - the goodness of fit is shown by hoovering over the quantification

wsmmnowi @ Pane title. The lower the better.

1. Change the selected elements

Use the periodic table, right-click on the wrong element and choose ‘excluded’ to S
ilter Fit i* value: 4.1
Carrection Method: Proza (Phi-Rho-Z)

remove elements. AccNoltage: 100 kV Take Off Angle: 35.8°

2. Change the false color

- Left click the map (a yellow
border appears).

- Choose image settings

- Choose Selected Map (in this
case Al K)

- BUG ALERT: Click Image filters
and then again on Image
settings!!

- Now you can change the colors

3. Image filters 3 |f this is grayed out: select another modality and then switch back
D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland
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