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Quick summary

¢ Setup the FIB-SEM: Load sample, pump chamber, eucentric heigth, navCam, ... A
* Get an image in the SEM
® 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
® setup the SEM to have stores > 2000 and a dead time < 40-50% (ideal: 20-35%) y
\
¢ Collect a spectrum
e |dentify the elements
J
N\
¢ PointID
e Spectral imaging
e Linescan
J
N\
¢ Export the data from the database
e retract the detector
e Extract your samples, set the FIB-SEM to standby
¢ Cleanup the desk )

D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland D Vanhecke | Adolphe Merkle Institute | University of Fribourg | Switzerland
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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 chamber view)

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

Demonstration: setup the MiCrOSCOPE .....cviiiiiei e 6
Demonstration: setup the DEAM ........cii i 7
Demonstration: Start the pathfinder software..........cccoecciiiiicieii e, 8
Demonstration: optimizing X-ray COUNTS....ccceviiiiiieiiiiiiie e 10
Demonstration: A word on the time constant.........cccevvciii e, 12
Demonstration: Record @ SPECLIUM c..c..iiiiiiieec et 13
Demonstration: Identify using the periodic SyStem .......ccccceieviiiiiiciiee e, 14
Demonstration: POiNt ID MOGE.....cciiiiiiiiieiniiesiie ettt sbee s s sbeeea 16
Demonstration: Spectral iIMaging ........cevccieieeiiiee e e 17
Demonstration: Adjusting the spectral Maps.......ccccciiieee e 18
Demonstration: Extracting spectra from maps ......ccccveeeiiie e 20
Demonstration: Map quantification..........ccuueeei i 22
Demonstration: Multivariate statistical analysis with COMPASS...........ccccoeeevvieeeinnenn. 23
Demonstration: Phase Maps.......ceiiciiieiiiieie et et e e sre e e e e taa e e s ve e e sanaaee s 24
Demonstration: X-ray tOPOZraphy......ccicciiie it e 25
DeMONSEration: LINE SCAN ..ccoeeeeeiiiiiiee ettt ettt e ettt e e e e sr e et e e e e e s e eees 26
Demonstration: Saving Your data.......cccociiiiiiiie it 27
Demonstration: ENAiNg YOUr SESSION .........uiiiiiiie ettt e e cecccctirree e e e eserrrrre e e e e e e e e erenaaes 28
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Demonstration: Line scan

Demonstration: setup the beam

Prerequisites:
Detector inserted
Stores / s optimized

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
Microanalysis'
p——] s T .
QR
Image and then record a linescan. St e v—
- Adjust the resolution of the scan if needed

- In the microanalysis tab: click Linescan
- Similar to the spectral imaging, record a SEM

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 > ————
~ 0.5t00.7

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:

P ‘1 i S e ~ | -The K,edge of Au is at 68.794 keV
4 (= undetectable) ' 7A | fis
AL~ | TMane

-The M, edge of Auis a
(= detectable) s
- The L,edge of Auis at 9.711 keV
(= detectable if HV > 13.9 kV).

7 A o |

on Ua | aney

2.123 keV
| 213

* 1800 642-6538

t

v
o,

www.thermo.com

60 b s e e TG

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 EDX PC

Spectral maps recorded

- A splash screen is visible for 10-15 seconds.

Extract compositionally distinct binary phases

- You are asked to use a database. Use an

exisiting one or create your own in your user

B om0

I

B

Open Project Mew Project New Folder =

vmmm si-mumm ERElY thort
H o 2 Celur EDX.
Experiment: use Phases ke - S —
In Map processing, find phases. You get a list of the elements (uncalculated phases) - You do not have to actively start a cooling S e
Phase map type S 15 e
_H'ii:am Nages:
Maximum intensity: Uses Ml in each pixel to create the phase maps =
. . @ L Kenzs
X Phase: proprietary algorithm Som e
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 %

p Type T

- Select QUANT in map processing ﬁ?gmjjm Quant “:i-:].co“mss;
- Deselect ‘threshold’ to assure you process all maps : :
- Set the endpoints you want to achieve:
Atomic %, weight %, ... e (EEENEEED
- time you want to invest (with 256px 'z'm?::mﬁm S - T
maps, it is a matter of seconds) r iz partial St Kernel i
- Kernel will apply a mean filter, increasing Fresssig Acauscy

. . [ High Speed @ High Predsion Kernel Size @
The signal to noise at the cost of

resolution.
- Click process

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

Intensity cursor

x: 147 y: 67

‘,7'77 = e
“|D Mﬂgh |v‘} Line \+ Culsor|&' Ruler Sm

Grey: 1.34%
CK:0.00%
O K: 2.24%
F K 0.00%
Mg K. 5.37%
AlK: 92.08%
CIC 0.00%
Co L: 0.00%
Cu L:0.00%
PdL: 0.31%
Ay b 0.00%

Now, use intensity cursor (‘+ cursor’) to output the atomic % for each
element at a specific map (xy) position.

2. Start the SEM scanning (i.e. there is NOT the symbol
- Image size: e.g. 768 x 512
- Scan speed for good imaging: 5-10 ps/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)

on the top right quadrant)?

Dead time

- High dead times means inefficient collection
- High dead times cause artefacts, such as higher sum peaks

A high dead time means the detector is swamped with X-rays while the collection
Mg K sum peaks

! Mg K
' «—— 80 % dead time
1
R
c .
g 50 % dead time
(&
15 % dead time
www.globalsino.com/EM/
1 1 | |
1 2 5

3
Energy (keV)
- However, lower dead times may mean lower stores / s

Example of a good setting

Detects /s: 18800
Stores s 13592
Dead Time %&: 23

1 At some point, the software can activate the sacanheads, but not at the first scan.



Aguspusdapul paas || Ppgs o PRUAD
SXYUD @ Usdsaun ug

sapoid 3}

[ 818 I0i3 [ A| spquiis || pHa [ A] J
fejdsi] Ueasaury
- — - . "
e ) | sl | 005 00% 00¢ 00z 0oL 0
=uaida 2ieg) i Ol-
[ - 05| rsjuing 4o Jaquirp] - 1 :{abeun 40 5) ssamp[q]_J 0
aur} 1 r
oL
- Yo IO 3dA] epeg Uesaun {
: ; 0z
Bujssasoid ueasaul : oc
Ny — o
Ha— =
AN — 05 32
w3 5
09

0L

tarrs —F-?-I--T-J—-?i N FL Hy ol

OLL

‘papaau i 1snlpy "d|ge|IeAR SAW023q

8uissaooud ueasaul| :3y3u 3yl uQ -
(se3pa ay3 qeJ3) saui| ay3 1snlpy -
a8ew| ay31 uo sieaddy

uOoIIN|0SaJ |ed109ds JOMO| = 3SI0OU BION
ndy3nouyy ysiy
‘BuiBew Juald1yo ‘DWi} peApP JOMO|

& 93eJane sood 1UBISUOD BWI} MO

1ndy3noJiyl moj ‘syead wns Jaysiy

wnJ323ds §g3 uollnjosas A31aua-ysiy & 93euane pood juelsuod awly y3iH

‘padueyd s UoI123]|0d 3sIou Joj awiy SuiSelaAe ay) QUBISUOD
awil ay1 SuiSuey) "UOIIIB[|0 BSIOU BY3 SUIJSP O} XSPUI W] B S| JUBISUOD SWI YL

‘sanjea
93eJ4ndde ulelqo 0} pawJoy4ad s| asiou siyl jo 3uidesane ‘uonisinboe 3ulnp ‘Agiaua
J19Y3 031 3ulpiodde uojsiadsip 01 pa3aalgns ase uswidads e wody pareauad shes-x

uoI399313p JNnoA jo Ajijenb ay3 s1oaje JueIsuod swil Ay |

paziwido s / s2401S
pa3149sul 1032919Q
:sa1sinbaJald

jUBISUOD Wi} 3Y} UO PIOM Y :uolesysuowaq




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).

O Ka
FKao
CKa

e AR

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)

Experiment

Stop the acquisition after e.g.
30 seconds, or a peak reaches
e.g. 10 000 counts

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

High throughput or high
spectral resolution

Click start spectrum (L s spectum -|7:| 8)

2. Extract line plots

- Select ‘Line’. An orange line overlay

D Vanhecke | Adolphe Merkle |

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

Demonstration: Adjusting the spectral maps

Prerequisites:
Spectral maps recorded

Change the visuals of the maps

1. Change the selected elements

Use the periodic table, right-click on the wrong element and choose ‘excluded’ to
remove elements.

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

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

ThermoFischer SCIOS 2 Introduction — Page 15
Select your data from the bottom right and click the compare icon -

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

- 3 new entries become available in the list:|;

- click Synthetic spectrum

v - the goodness of fit is shown by hoovering over the guantification

Cvemmioets (@) Pane title. The lower the better.

Filter Fit Chi” value: 4,635
Correction Method: Proza (Phi-Rho-Z)
AccVoltage: 10.0 KV Take Off Angle: 35.87

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