Customer training

= At the end of installation, the
customer should receive
training on the use of the
Instrument with a max of 3
persons.

= This is basic operation of the
Instrument and software, not
full applications training.
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Customer training

= Tour of the instrument
+ Power switch
+ Bakeout control / lock out switch
+ Service connections
» Cameras
» Load-lock
= Sample mounting
+ Sample handling (gloves etc)
» Considering the source positions
» Different mounting options (rotating holder, powder holder)
= Sample loading
Sample Navigation / Optical view

thermoscientif

= Setting up point analysis
* Survey spectra & narrow scans
+ Axial & scattered lighting controls
+ Manual height setting & auto-positioning
+ Charge compensation
= Setting up auto-analysis
* Enable auto-positioning
= Setting up line scans
* Snapshot acquisition
= Setting up area scans
= Setting up depth profiles
* Rotation sample holder
= Using the ion gun to clean samples
= Simple Advantage features
* Survey ID, adding peaks, simple peak fitting, reporting out to Word & Excel
* Help files / Processing manual
= NEXSA set-up tool
* How to calibrate & check performance
* How to send logs / data to a service centre
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Suggested samples

= Essential

« PET (charge compensation specification)
* Monitor protector
* Mineral water bottles (clear plastic not coloured)

« Al foil (testing gas purity, depth profile demonstration)

 Glass (setting up the flood gun)
* Microscope slide

= Good training samples
» Business cards — need charge compensation
* Ink on paper / PET
« Samples with small features to show alignment
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Sample Mounting

Always use gloves and tweezers to avoid contamination of the sample surface. Avoid touching areas
that you wish to analyze.

Samples are usually mounted onto a standard sample holder using the spring clips provided.
Samples must not go outside the area of the top plate (must not overhang the edges of the holder).
This is to prevent samples hitting surfaces inside the system during transfer, which could cause internal

damage to the transfer mechanism. Before loading, a gauge is used to check sample height limit.

Good and bad mounting examples. Source orientation around the sample holder.

| XRay |
| Raman | W
e ) (el
e o
Thermo ThermoFisher
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Sample Loading

= Do not load samples that are touched by the loading test gauge. Do not attempt to load samples
that are outside the edges of the top plate.
= The Sample page is used to load and unload samples.

= The sample is loaded onto the plate in the entry-lock as shown, ensuring that the two holes on the bottom
of the holder (white arrows) engage correctly with the pins on the carrier plate (black arrows).

' nl% .

’ Abort
e Open/Close Door
Recapture Sample Holder Image

0 Automatically Transfer Sample And |4
Run Experiment After Waiting For

Current Command |

Command Status | Comms to PLC OK

Analysis Pressure 3.45E-009 mBar Wacuum Details
[¥] Stage Tit Holder
— £ Datumn it Aods
s :
R AR e | Move Ta Tit Axis
- - Calibration Point
e e
i T Set Tit Axis
= — = Calibration Point

E:Bepanment iﬁsample Icache
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Sample Navigation

= Here is the main Screen layout. Optical view is opened via the Main Command Toolbar.
= Optical View contains an image of the entire sample holder and light controls for sample illumination.
= Area of interest is moved to the cross hair, hence to the X-ray beam and analysis area.
= We can zoom in on small areas of interest or use the snap map feature (top right) for ultimate precision.
Sample Transfer Controls Processing Tool Tabs Data Display & Reporting Tabs
Height Setting
Camera
Main | ﬁ‘-‘ é‘_‘ ; ,,‘,,. .- Mm: m; AP — SA— | r—e— 90 TR 5 0' ’Conect height
Command _ = 2 ) s N
Toolbar v = - Too low
=
B o 3
|| command status x . - Too high
R M— 72! Vi
i , Window
]
Experiment& = Sample Panel
Sample Tabs ~[SiS=—
Properties = : =
Box -— = o) | 2
Source
Status
Indicators \. — O = ose =
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Point analysis

1. Navigate to sample by double-clicking
on the platter (upper view)

2.  Choose the analysis position by double-
clicking on the required position

Set the height
4, Select “point” from menu

Hold down “Ctrl” and left-click on the
analysis point required

Set the size of the x-ray spot
Click on the spectrum icon

Select “multi spectrum”

© © N o

Choose required narrow scans / surveys

10. Turn on the flood gun in the x-ray object if
required

11. Inserta Gun Shutdown (sources) object.

12. Run the experiment or the experiment step.
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Point analysis

1. Navigate to sample by double-clicking on
the platter (upper view)

2. Choose the analysis position by double-
clicking on the required position

Set the height

4, Select “point” from menu

Hold down “Ctrl” and left-click on the
analysis point required

Set the size of the x-ray spot

Click on the spectrum icon

Select “multi spectrum”

© © N o

Choose required narrow scans / surveys

10. Turn on the flood gun in the x-ray object if
required

11. Run the experiment or the experiment step.
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Point analysis

1. Navigate to sample by double-clicking on
the platter (upper view)

Change view button

2.  Choose the analysis position by double-
clicking on the required position

Set the height

v

.| |Height Adjust

4, Select “point” from menu

Hold down “Ctrl” and left-click on the
analysis point required

6.  Set the size of the x-ray spot
7.  Click on the spectrum icon
8. Select “multi spectrum”
i Change height with
9.  Choose required narrow scans / surveys Z buttons
10. Turn on the flood gun in the x-ray object if ——
. v .| |Height Adjust
required
11. Run the experiment or the experiment step.
Thermo ThermoFisher
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Point analysis

© © N o

11.

Navigate to sample by double-clicking on
the platter (upper view)

Choose the analysis position by double-
clicking on the required position

Set the height
Select “point” from menu

Hold down “Ctrl” and left-click on the
analysis point required

Set the size of the x-ray spot

Click on the spectrum icon

Select “multi spectrum”

Choose required narrow scans / surveys

Turn on the flood gun in the x-ray object if
required

Run the experiment or the experiment step.

Change view button

v

.| /Height Adjust

Sample Yiew

_'_“—,E; ﬁl Spot Size (um) ’—_—l_.l

Auto-Analysis
Depth Profile
Line
Area
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Point analysis

1. Navigate to sample by double-clicking on
the platter (upper view)

2.  Choose the analysis position by double-
clicking on the required position

Set the height
4, Select “point” from menu

Hold down “Ctrl” and left-click on the
analysis point required

Set the size of the x-ray spot
Click on the spectrum icon

Select “multi spectrum”

© © N o

Choose required narrow scans / surveys

10. Turn on the flood gun in the x-ray object if
required

11. Run the experiment or the experiment step.
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Point analysis

1. Navigate to sample by double-clicking on P

the platter (upper view) — T
2.  Choose the analysis position by double- : ;;:';:::t "
clicking on the required position B R

Set the height

4, Select “point” from menu

Hold down “Ctrl” and left-click on the Insert Multiple Spectrum Into Experiment

analysis point required — —
| Periodic Table |
6.  Set the size of the x-ray spot Li |Be BIC|N|O|F Ne
Na[ma allsi|r s |ci|ar
7. C“Ck on the Spectrum |Con K|Cal| [Sc|Ti| ¥ |Cr|Mn|Fe |Co|Ni|CulZn |Ga|Ge|As |Se|Br [Kr
Rbsr| [ |z [Hb Mo Ru[Rh[Pd|aa[cd|in [snlse|Te] 1 |Xe
8. Select “multi spectrum” Cs|Baf*|Lu|Hf|Ta|w [Re|Os| Ir | Pt |Au|Ha|TI|Pb|Bi At |Rn
Ra X '
9. Chooserequired narrow scans / surveys
FlLa |Ce | Pr |Nd|Pm|Sm|Eu |Gd|Th |Dy |[Ho | Er |Tm|YDb
10. Turn on the flood gun in the x-ray object if ]l LA A 8 s
required o
Survey Spectrum | [ Spectrum Type Energy Offset (Kinetic Energy)
11. Run the experiment or the experiment step. ¢ Scanned Offset ]
P P P v = m range by : i o
¢ Snapshot
Thermo ThermoFisher
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Point analysis

1.  Navigate to sample by double-clicking on the S kg
platter (upper view) -
2.  Choose the analysis position by double- = p};”tb_uwey
clicking on the required position 4 cisscan
Set the height oMl Ag3d Scan
»’ O1s Scan
4, Select “point” from menu A cuzpsean
Hold down “Ctrl” and left-click on the analysis
point required #Fiay | General
Set the size of the x-ray spot Spot Size Flood Gun

6.
7.  Click on the spectrum icon | Turion
8. Select “multi spectrum”
9.  Choose required narrow scans / surveys
10. Turn on the flood gun in the x-ray object if
required
I Close
11. Run the experiment or the experiment step.
> L
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Auto Analysis

= Follow the same procedure for “point analysis”, but choose “auto analysis” on the menu. There
is no need to insert any spectra, but you may need to turn on “auto-positioning” to set the

height.

Pasition | Spectrum | Stage Auto Position] Auto.é.nalyse] General]
Native Coordinates
[V Defined Point

@Ie Auto-Positioning
nable Auto-dnalyse
[ SaveVideo Image

A [pm) Y [pm) Z [pm) Tilt Azimuth
| 32928.1 | 144125 | 33890.0 | | 359.996

Read | Move l Stop J

| Apply I Reset l Close

F"uint
‘Auto-Analysis

Point >l ew| | Seot Sies fum) 100 —
|

Depth Profile
Line

Area
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Line scans

= Follow the same procedure for “point analysis”, but choose “line” on the menu, and draw
the line on the optical view by holding down the left mouse button and “Ctrl”

Point
Auto-Analysis

|Point ~|/=; iw| | SeotSize i [0 =

De nth Profile

200 .0pm
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Line scans

= Set the number of points in the line in the properties dialog box, and insert either scanned
or snapshot spectra from the multi-spectrum tool

e ## 1t 5 3 s_ 2 raining

+++
—| & ¥-Ray00S 90um

+++ &

=RRa|  Multi Spectrum  f - ’0” Line

Scanned L

Snapshot ‘j Cl1s Snap

T .4 Ag3dsnap
‘g O1s Snap

Insert Multiple Spectrum Into Experiment 4 cuzpsnap

[ ] I

Periodic Table I

7 ] Li |Be B N F [N

Position |Spectrum] Stage Auto F‘osition] General | : I, £ -

Na [hig ALISI P | S |CI)Ar

% ¥ Z Tilt Rot K |Ca| [Sc|Ti|V |CriMn|Fe |Co|Ni |Cul|Zn |Ga|Ge |As |Se|Br | Kr

Rb | Sr Y | Zr |Nb (o Ru|Rh|Pd|~g |Cd]|In |Sn|Sb|Te| | [Xe

343461 [363275 (333697 | 0000 | 0.000 | ReadStart | m e R e T e
|37561.3 [36327.5 (333697 | 0000 | 0.000 | ReadEnd | Ral™ ,

|34946.1 |363275 |33369.7  Curent Point in Line

*lLa [Ce |Pr |Nd [Pm{Sm|Eu|Gd|Th Dy |Ho | Er |Tm|Yb
[~ Enable Auto Height Setting =[50 ITh U [Np|Pu Cm

Number Of Points [53 Step Size 050.0

Survey Spectrum | [ Spectrum Type Energy Offset {(Kinetic Energy)
4 ] _>J GoTo

" Scanned Offset s |
[~ m range by : 0 = 2

| I I Close {* Snapshot

Thermo ThermoFisher
SCIENTIFIC 16 SCIENTIFIC



Area scans

= Follow the same procedure for “point analysis”, but choose “area” on the menu, and draw the
area on the optical view by holding down the left mouse button and “Ctrl”. Set the step size in
the properties area, and the x-ray spot size in the usual way

"Point MEX  REEES T =
Point :
Auto-Analysis ; |
Depth Profile [
lline

Definition ISettings] Hardware | Spectrum | Stage Auto Position | General |

Area Definition
|l]uick Corners _v_, Spacing ‘Step size _vJ |50 - i
I” Enable Auto Height Setting
b ¥ Z
1st Comer | l [ mm  Read1 |
2nd Comer | | I mm Read?2 |
| : I | Close
Thermo ThermoFisher

SCIENTIFIC 17 SCIENTIFIC



lon Beam Etch / Depth Profile

= For a depth profile experiment use the “Depth Profile” object on the experiment menu and use the
same procedure as point analysis. An ion beam etch object is just used to clean the sample and is
selected from the icons.

VglonBeamEtch Control Properties q X
# Thermo Avantage

General lon Gun l

File Edit View Window Help
lon Energy Current
= 3 i\ Loy 1
i :' ' J L .J -ﬂg 3000 bl =T Medium
Experiment High
4 4 b Razter Size
A+ & i 2 > B o ~ Etch Time
Auto M anual
EI- T2« Experiment Depth Prafile — 20 secs
H- & X-Ray010 40 fm »
. Ion Beam Etch Turn gun off when finished v
=~ 4 Point1
e e ey
File Edit Wiew Window Help Depth Profile Properties o x
= [0 f\ -- A o (s Profile | lan Gun] Etch Phases | Etch F'l:usitinn] General]
& N A A [T | M |
Experiment o x 1 Etching Ratation Etch Q,Icle
A e %8 [ Move to etch position | | & Nope Etchtime |5
+ it
A+ & 3 2 u & O > b L ¥ Single Phase Etching || ¢ Azimuthal .
[=-T2= Experiment Eleclﬁylsﬂer ] TRy Rotations: |1
E/ﬁ X-Ray010 400um - FG OFF Termination Condition

E| + Point 1 (+ Total Levels 1
I Bl ion Beam Etch| O TotalEtchTime [ 0 Hour [ 0 Min 0 Sec

= 4 Point2
[H-gisy Depth Profile
-\, Ag3ds Scan

| | Cloze |
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Vacuum System Overview

=Specification in analysis chamber
m 5 x 10-9 mBar

CAE | = Analysis chamber / Entry
V8h V8a
Argonin :(arg(g@incontrol) (gas line rpughing) Chamber turbO pumped
210l/s N2, Pfeiffer
V6 (leak valve [ V7 (leak valve) PTR27002

OOO’
V3 (differential pumping) \ =
% T | = Backed by single foreline
M . pump,
I ‘ V1
‘ Transfer arm ‘ gate valve) Stage
= Titanium sublimation pump
Entry Chamber (TSP) in main chamber
o WO o

O-Ring

differential

pumping

V4 (isolation valve)
)
Pirani
gauge
Thermo ThermoFisher
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Vacuum System Overview

=5 Vacuum Diagnostics L - =RECE X
SpeCIfI Catl O n In analys IS Cham ber Analysis Chamber Pressure 3.0E-09 mBar Backing Pump Pressure 2.5E-03 mBar Load Lock Pressure 5.1E-07 mBar
5 X 10_9 m Bar ] acuum Detailed | TSP Control | Miscellaneous
He Inlet 1 <
V10B V63 V10A
T &
. rinle R
Vacuum Schematic A equlator — =
WlndOW (|ayOUt Seen I Ve m vi m v B Regulator
depends on the options . Y ver [ vez
fitted) p—
s N
‘q@ &
V3 m o
V1 m Ved
Load Lock G3 @ Analysis G1 @ V12 )
5.1E-07 mBar E 3.0E-09 mBar m
q 8 B
= | Backing G2
V2
. D V5 2.5E-03 mBar @ D V4
Current Command PLC Comms States PLC Code States
Abort Master Master
Command Status PLC Comms OK ‘ ‘
Slave Slave
Aways On Top Ext. IO CAMN Bus
Thermo ThermoFisher
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Backing Pump

- &
e . ”\ﬁu;‘i‘ = One backing pump for all turbos
ID ' | 2 = Rotary Vane Pump
_ 8 i .
iy = 1}/» =  OR Dry Pump option

Mains Powered

. Wide range input, selectable

£
»
\AC% & -

X
NS z
X = 2
NS = =
N E =
N1 E =
NN — =
Ol 2 2
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Turbo Pumps

= Analysis chamber / entry chamber
turbo pumped 260l/s N,
= On-board controller (TC100)
. Driven from 24V DC supply
. 24V signal in to “Run/Stop”
. 24V signal back indicating “at speed”

= Main pumps identical, ISO 100
Interface

. Seal to analysis chamber aluminium
Knife-edge

. Seal to entry turbo single O-ring

Thermo ThermoFisher
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Titanium Sublimation Pump (TSP)

= Titanium Sublimation Pump (TSP)
Runs at 50A for 1 minute automatically every 4 hours
Filaments are fired in turn
Status can be viewed via vacuum details TSP Tab
Periodic firings are Inhibited during experiment

Can be manually fired by user (via Engineer log on) in experiment

Can be d isabled . =5 K-Alpha Diagnostics . ¥ =

Analysis Chamber Fressure | 2.8E-08 mBar  Backing Pump Pressue | 85.4E-03 mBar  Load Lock Fressure | 8.3E-08 mBar

mmmmmmmmmmm

E
5]
o

S
a

=

Slave Slave
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Vacuum Measurement

= Analysis chamber and Load
Lock contain ion / Pirani
combination gauge

. Reads from atm. to 5 x 10 -1mBar
. Powered from 24VDC line

. Analogue signal back to vacuum
controller

= Backing line contains Pirani
gauge

. Reads from atm. to 5 x 10 “mBar

. Powered from 24V DC

= VACUUM . Analogue signal back to vacuum

controller
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User Accounts

] 3]
oy

VG Engineer: Everything

VG Expert: Typical user, create
experiments. Cannot edit system settings.

VG Operator: Can only run experiments
created by a higher user.

Administrator: Install software, install
licence, add/remove users, change user

access level.
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