't PTA
MEB : EDX

Explication page 02

1°/ Mise en route de ’EDX page 03
1.1/ Faire communiquer ’EDX avec le MEB
1.2/ Créer un nouveau projet

2°/ Applicable a toute les mesures et d’affichage page 04 - 09
A/ Détermination des parameétres de mesure
B/ Bien commencer
C / Partie Balayage
E / Différentes icones
F / analyse spectre
G / Acquisition (nombre de coup)

3°/ Pour réaliser une mesure page 09
A/ Mesure en un point page 09
B/ Mesure en objet page 10
C/ Mesure « profil » page 11
D/ Mesure « carto » page 12
E/ Mesure « hypermap » page 13
4°/ Sauvegarde page 14
5°/ Diverse icone page 15
6°/ Quantification page 17

Working distance : 6<WD<7
Voltage : 3 Kvaz20Kv
The dead time must be less than a 30%

Optimal excitation is obtained for an incident energy of about 1.5 to 2 times the
energy of the emission line

SOFT : esprit/ espritl

To identify the elements Make an identification at 20 kV to have the lines at high
energy ( OBJECT measurement)
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2 PTA

1°/ Start-up of the EDX :

1.1/ Communicating EDX with the SEM: Launching the SEM software

Normally the RemCon32 program is
already open

1°/ Clic on

= - Bolx|

3°/ Lauch the software « EXPRIT 1.8 »

2966

[

Compte : USER
No password

1.2 / Create a new project :

Create a new project

Save the project
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2°/ Clic on « COMMS »
Sélect « COM2 »

- if « OPEN PORT », To pass in « CLOSE
PORT » Clic on « OPEN PORT »

- If « CLOSE PORT », do nothing

43 RemCon32
File View BRI Properties Help

Open Port
Settings...

v Echo On

Local Mode

Fuosoiving TERMENAL

Projet

MNouveau




PTA

2°/ Applicable to any type of measurement

A/ Setting of measurement and display parameters

The dead time must be less than 30% but the most ready (parameter to be

adjusted in the spectrometer)

Lets have the most information

© Spectrometer = Entrée LT 10.4 kcps  Gamme 10 keV /130 kops Temps mort 0 %
© imagerie, ME = esolution 512 x 384 HT 10,0 kY Grandissement 116 WD 6.5 mm
< "
Spectrometre Imagerie, MEB
(ne pas mofifier)
Configuration systéme Spectrometer ;@E, " Configuration systéme ] E/E/
Max. coups en sortie - “Energie Max -Mode - Résolution image [pixel] (512 Grandissement 116
275 kops ® 10 key ® Utilisation narmale Entrés video v [signal & :
(® 130 kops ) z0 keW o vellle signal B Haute tension [kW] ‘:U:'
| 4 ’| y
50 keps ) 40 kev —refraidi Synchro, 50Hz v :'szfn:e t:l tfa[vall [mm 2
ilt échantillon [ .
(0 20 keps ) 80 key ® Régulg Image = N i o
futomstique ) Automatigue ! Maximurm Temps par pixel [ys] ‘;v fndl demerencs: Hh ot
Moyennage ligne Communication active v
Balayage image 315
Refraidissemant: i Cartos Entrées systéme
Température détecteur  -30.0 #C Temps par pixel [ps] 5:
[~Détecteur motarisé Moy orrast e m a
Position de travail Position parking Balayage image G 7:
Initialisation de la position de travail profil 8
Temps par pixel [ps] § 16
[ Fermer — ey
Etendu | Fermer
\
Parameétre de base
Carto / profil : temps de pixel (us) = 256
Image : temps de pixel (us) = 32

To change the dead time change the Max. coup en sortie

Max. coup en sortie

Energie max

Mode standard = 130 kcps Résolution
Cst temps 10 Kev 2,5 Ev/canal
20 keps 3 s 20 Kev 5 Ev/canal
60 kcps 2 Us (tres basse énergie)
130 kcps 1ps 40 Kev 10 Ev/canal
275 keps 0.5 us 80 Kev 20 Ev/canal (inutile)

a 275 kcps = less noise, wider peak, less
resolution

Le spectre est de 4096 canaux

MEB : EDX — christophe Lemonias — 2020/12

= 40 Kev en standard ou 20 Kev (plus de
résolution)




2 PTA

B/ Parametres / Probleme

A A
Attention aux artefacts :
C’est une mesure de 2 événements en méme
temps
C’est 2 fois la tension d’un pics I JIL >
74 2V7 nombre
d’onde

Voltage :ﬂ difference layer / materials: s Depth layer : ﬂ

5 Kv 30u 40 Kev 130 keps : 9min 20 Kv 30u 40 Kev 130 kcps : 9min

Diaphragme :ﬂ Time : Q Information : ﬂ Nb coup : z

15 Kv 10p 40 Kev 130 keps : 9min 15 Kv 120p 40 Kev 130 keps : 9min

MEB : EDX — christophe Lemonias — 2020/12 4



2 PTA

3°/ Scanning

Clic on « Photo », to obtain the picture

Apergu Phota

®

Continu 512 4 384 2,84 2.8 mm

laille car ‘
Max Fixe & \arisble 1 1/2

w 384 L 1M =18
¥ |z88 Temps de 9 min
resure!
‘@ Aucun L Aucun
Lissage

' Maoyenn |_
. Lissage

o Automatigul

Rehausser

Photo

Dans « filtre carto », sélection « aucun »

Fhoto | =

Balayage image

@ Simple
) Continu

) Accumulation

Murnéro l19

Indexation autarm, L

Change name and number
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E

—|‘ Exporter une image
Image

Ajouter au projet
Copier

Sauver..,
Imprimer...
Ajouter au rapport

Exzportation Twain

®

e

@ Correction of the drift measurement image ( put off)

& visualise I'image 1:1




PTA

4°/ Partie mesure

v

© Spectrometer < Entré QLT 78 kcps 20 keV / 130 keps 0 %
© imagerie, MEB ©  Résolution 800 x 600 0.0ky O 83mm
Eléments 07/02/2 09 Al Ti Au
Li Eléments 07/0 al
(EEIaRGRGR) - Aueun -
Librairie de témoins ESL-506-15kY
[ =
(_valider | [_Quantifier | -
» spectra pb-zaf
FL F2 F3 F4 FS F6 F7 F8 H
Be B CNOFHN
Na Mg alsi P s clar
K CaSc Ti V CrMnFe Co Ni CuZn GaGe As Se Br Kr
Rb Sr Y 2r Nb Mo Tc RuRh Pd Ag Cd In Sn Sb Te 1 Xe
Cs Ba La Hf Ta W Re Os Ir Pt AuHg Tl Pb Bi Po At Rn
Fr Ra S ce pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np PuAmCmBk Cf Es Fm Md o |
e 5
[ ) Seélect [ Toutselect. Effacer
&R Point 33 Automat
= 34
(@] rectangle
@& Rectand o Grile
K Ellipse Aléatoire  Nbre points:
(& Folygone mixte 100
2]
Name:
Objets
Number: g il
Automatic numbering v
T T T T T T T T T
025 -0.25 -0.25 025 -0.24 -0.24 024 -0.24 -0.24 023
ke
Tous beps/eV. Facteur » Résultats (Mass=96] » Classement: Résultats

*Point (*C’?bjets ] [/k Profil ] [ Cartos l;{“;’q’;erMap

Select measurement : Objet , Profil , Cartos

MEB : EDX — christophe Lemonias — 2020/12

Lauch measurement

Sauve

Analyze measurement

(@)

-

o>

o




2 PTA

—

5°/ Mesure .~

—_—

5.1 — Make a picture

Clicon @

In Objects select the areas to be
measured @

I"l:'-i=i'"

|

1 v | Gel=ct
r_‘ﬁ Paint
@ Rectangle
@ Ellipse
(&) ralyaone

MAG: 116 X HV: 10.0 kV WO 5.5 mm
Continy S12 8384 9798 734 pm

5.2 — points measures

select one or more points to be measured ®

|
[~ ) Select Tout sélect. ||  Effacer |
; | |
Define name @ ———
|wh\:‘ Paint "|‘g (Mb Autormat,
- . |§EEJ Rectangle & Grille
To acquire a measurement, select a point to be 80 Ellipse  Aléatoire  Nbre points:
measured, or all of them if you have several @& rolyqons || O mixte 100
« OBJETS » ® I—— —
Mame:
\Objets |
Number: {g ’
Automatic numbering W

MEB : EDX — christophe Lemonias — 2020/12 7



2 PTA

5.2 — Acquisition , parametres de mesures

Temps de mesure

7 Automatique !précis H
2 Manuel
Click on _& {® Temps Réel e
measurement parameters () Temps corrigé 100
| coups 500000 I
. ) Energie min. [keV] 0.25
You can work in REAL TIME @ or in number of Eneraie o Tkav] 2000 |

Strokes @

Analyse automatique
Determine the parameters according to the desired

. ® Aucune
resolution

» Continue
) ) ) ) Aprés
Attention to measure on several points click on

r = Correction de depdt
Tout sélect,

® Aucune
) Correction de dépdt (Carbone)
) Etalonnage de dépdt

Once the measurements have been made

=
=}

The materials for each measure must be
identified.

@

0 T
2
[¥] Tous bepsfey Facteu
v Acquérir 31 — + 0.12 1.000
Vv Acquérir 30 1« 0.08 1.000
v Acquérir 29 1 + 0.08 1.000
v Acauérir 28—~ 0,08 1,000

MEB : EDX — christophe Lemonias — 2020/12 8



2 PTA

5.3 — Browsing for spectrum analysis

5.31 - Divers
} cpsfeV » cps/el
a0 220
] Change of scale son
3 === - click on the scale and change ]
] . 1504
70 1= the height ]
160
60 ]
B 140
dey JRu
E10 & s [Au 120 Ti A0S [Au
40% 100
305 ) &0
] Color change and fill ]
20
10%
o L B Lk, ! . -
1 2 z
Tous Fopsiel bopsielt
Acguérir 18 —— 21,81 0,17
To see one or more spectra, check ® ous bepsiey Facteur
Acquérir 31 1 « 0.12 1.000
Attention if the color is yellow the acquisition Acquérir 30 —— v 0.08 1.000
ficquérir 31 T - the acquisition is displayed Acquérir 29 1 + 0.08 1.000
oom graphique sur spectre o s
™ Echelle automatique 5 o n
| : Al
r.
<
Allows you to put your purchase in the trash
Calcul sur spectres o _Outils du spectre )
e
ﬁ | Facteur: Spectre:
1.000 IE" Fw::quér‘ir‘ 31 1hd
somme || [Loo0 | [acquérir 31 E
= HEAGRAR ILEBoa ehi AL
Autres...
= Options ¥l Grille visible
% e [ Bargraph

| Curseur XY

Lo - .
d | Wair infos curseur

|| Waoir légende

Echelle autormatique au
démarrage

|.ﬁ.1"ﬁn:he les parameétres du spectre !E
P | Square root

[ Echelle individuells

[+ &Butornatique

MEB : EDX — christophe Lemonias — 2020/12 9
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5.4 — Analyse

Clicon _ to display the periodic table

We know the elements:
Select each item individually by clicking on it

Manuel :
Clic on AIDE IDENT.

Move the black line on the peaks
or
Click on each peak of the most intense peaks

and select the material that “suits” you (compare

with the other lines)

Automatic:

- Click on Auto (beware of the results)

- If you want to limit the degrees of freedom of
this search, click on the arrow to the right of
"Auto",

in "Preset list + automatic™ mode, you can
systematically include elements (yellow),

and for all "automatic™ modes, exclude (pink),
play on the sensitivity ("minimum
concentration™).

MEB : EDX — christophe Lemonias — 2020/12

& | X
e .
H F1 F2 F3 F4 FS F6 F7 F8 He
L Be Eplréss B C N O F Ne
Mapmg 11213141516 1718 4l sip S ClAr

K CaSc Ti W CrMnFe Co Ni CuZn Ga Ge As Se Br Kr
Rb Sr Y 2Zr Nb Mo Tc RuRh Pd 8g Cd In 8n Sb Te 1 Xe
Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

Fr Ra AC co pr Nd P Sm Eu Gd Th Dy Ho Er Tm Yb Lu
Th Pa U Np PuamCmBk Cf == 1 110 1o Lo

1 a 3 |
Il aideident. | X

H FL F2 F3 F4 F5 F6 F7 F8 He
Li Be B C N O F Ne
Ma Mg Blsi P s clar
K CaSc Ti ¥ CrMnFe CoNi CuZn GaGe As Se Br Kr
Rb Sr ¥ 2Zr Nb Mo Tc Ru Rh Pd &g Cd In Sn Sb Te I Xe

Cs Ba La Hf Ta W Re Os Ir Pt @llHg Tl Pb Bi Po At Rn
Fr Ra

A Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np PuaAmCmBk Cf Es Frn Md Mo Lw

i

s | mdewert 1 X

H FL F2 F3 F4 F5 F6 F7 F8 He
Li Be B C N O F Ne
Ma Mg Blsi P s clar
K CaSc Ti ¥ CrMnFe CoNi CuZn GaGe As Se Br Kr
Rb Sr ¥ 2Zr Nb Mo Tc Ru Rh Pd &g Cd In Sn Sb Te I Xe
Cs Ba La Hf Ta W Re Os Ir Pt BllHg Tl Pb Bi Po At Rn
Fr Ra

Ac Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np PuAmCmBk Cf Es Frn Md Mo Lw

H FL F2 F3 F4 F5 F6 F7 F8 He
Li Be B C N O F Ne
Ma Mg Blsi P s clar
K CaSc Ti ¥ CrMnFe CoNi CuZn GaGe As Se Br Kr
Rb Sr Y 2Zr Nb Mo Tc Ru Rh Pd &g Cd In Sn Sb Te I Xe
Cs Ba La Hf Ta W Re Os Ir Pt BllHg Tl Pb Bi Po At Rn

Fr Ra AC e pr Nd PmSm Eu Gd Th Dy Ho Er Tm Yb Lu

Th Pa U Np PuamCmBk Cf Es Frn Md Mo Lw

10
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6°/ Mesure Profil

6.1 — Make a photo

The yellow arrow determines our
measure

You can move it

She appears below

Balayage

MAG HV: 15.0 kV WD: 6.6 mm
Continu 5124384 2,5% 1.9 mm 100 points

6.2 — Determine materials

[ Classification || Selections J ¥ 4
For a faster analysis check your Fendtres d energies |
materials o F1 F2 F3 F4 F5 F6 F7 F8 He
L Be Entrées B C NJGIF Ne
NaMg I1121314151617 18 [BESI P s Cl Ar
K CaSc Ti ¥ CrMnFe Co Ni CuZn Ga Ge As Se Br Kr
Rb Sr Y Zr Mb Mo Tc RuRh Pd Ag Cd In Sn Sbh Te I Xe
Cs Ba La Hf Ta W Re Os Ir Pt BllHg Tl Pb Bi Po At Rn
Fr Ra A . pr Nd PmSm Eu Gd Th Dy Ho Er Tm Yb Lu
Th Pa U Np PuaAmCmBk Cf Es Fro Md Mo Lw
IO ! Efface tout Auto ~
Mouvel &lém,
6.3 — Start your measurement
- = =)
Click on J . to start the measurement TRMPS AR mERE
‘® Automatique iﬁéciﬁ
< Manuel
. v ) Temps de mesure m o]
Click on J . to change the measurement -
Quatification
parameters

|¥| Quantification rapide

Nom du Scan

We can put a long measurement time and we can stop it at any time | I

3 Temps de mesure

MEB : EDX — christophe Lemonias — 2020/12

=

Nurnéro : i1 |

Indexation autom. O
ok

11
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6.4 — Analyze your measurement

[ paint | [~ objets ][ profil | [ cartos | [Hyperttap |

Balayage

WG & 1 HY. 180k WO S S
Continy 512%384 25w 1.9 mm 100 points

Profil!

e - @

S

‘® Nbre ds * Distance[pm] [25.11
Filtre Resultats
‘e Sans filtre ‘e Rapide
a Moye’nnaq?_ S
Elee]
e p/omEEl e
87
=
t Fi 3 F4 FS F6 F7 F8 i1
LB Entrées B C N[GIF Ne
NaMg 111213141516 1718 [BSiP s Clar
K CasSc Ti ¥ CrMnFe Co Ni CuZn GaGe As Se Br Kr

Rb Sr Y 2r Nb Mo Tc Ru Rh Pd Ag Cd In Sn S Te 1 Xe
Cs Ba La Hf Ta W Re Os Ir Pt @{Ho TI Pb Bi Po At Rn
Fr Ra &2 co pr nd pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu

Th Pa U Np PuAmCmBk Cf Es Fr Md No Lu

Librairie de témoins:ESL-506-15ky.

- Aucun -

@@ =~
» Elementlist PB-ZAF

Spectie | Profils |

A
100 T~ Si
| 5 uf®
| | \ M [ = c
| \ | \ [ { \ | —o ||
| | | | | i [ | \
s | | \ !
| [ \
‘ — ’
\ ‘ [ Al
| | \ |
60\ | ‘
| I
|
| | \ |
‘ \
40 | I
| J
| | ‘
| \ ‘
o \
204 \ ‘ |
\ |
‘ J 1
L
Y = T
20
» Paint number
34 828.7 pm  Al-K: 52 Si-KA: 8 Au-MAB: 7 C-KA:1 O-KA:1

By observing the curves, we can determine

Al
Si
A

which materials are above

MEB : EDX — christophe Lemonias — 2020/12
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7 — Mesure carthographie <3S

7.1 — Make a photo

The yellow arrow determines our
measurement

You can move it

7.2 — Determine materials

For a faster analysis check your
materials

(avoid doing a spectrum analysis)

MEB : EDX — christophe Lemonias — 2020/12

Balayage

assification l |

Sélections l x

LI Be
MNa Mg
K Ca
Rb Sr
Cs Ba
Fr Ra

Sc
¥

La
ac

Fenetres d'éneraies |

F1 F2 F3 F4 F5 F6 F7 F8 He
Entrées B C N O F Ne
I1 12 I3 14 IS 16 I7 I3 Kl}- P S C|lAr
Ti V¥ CrMnFe Co Ni CuZn Ga Ge As Se Br Kr
Zr Nb Mo Tc Ru Rh Pd &g Cd In 8n/Sb Te I Xe
Hf Ta W Re Os Ir Pt -Hg Tl Pb Bi Po At Rn

Ce Pr Nd PrnSm Eu Gd Tb Dy Ho Er Tm Yb Lu
Th Pa U Np PuAmCmBk Cf Es Frn Md fo Lw

|
[Sn [ Efface tout

ac

Auto -

Mouvel &lém,

13
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7.3 — Start your measurement

Temps,/point (Qmap}

Click on | i to start the

measurement w Temps réel [s] (0.3
3 Temps carrigé ||:|,3

[~ fp—

fs < Temps minimal 1.28 =
Click on | . to change the tErariandel ]
measurement parameters O Coups 1000 |

Energie min. [keW] |0.25
Energie max. [kev] 20.00

We can put a long measurement time and we can stop
it at any time

Temps total de mes\ 15 min

7.3 — Analyze your measurement

Piofil | Spectre | Cartos |

s

We clic on CARTOS

Clic on

]

i

% S|gnal A Au-LA Al-K Si-K

[\

Cm (e e

Map data 9
MAG: 46 x HV: 15.0 kV WD: 6.6 mm

Si-K
[vv] .

We can check several materials
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La quantification

1 — select your measure

Start the measurement on your sample

[ Clagsteanin J[ Selscnons [ meeamt 11X
| Tendres d ermrgms |
" IS T I e
L be BCNOFN
No Mg A SiP 5 Clae
¥ Case Ti v Crdn il Co M Cu 20 Ga Go As Se Be Kr
®b e Y Ir Nb s To Ru Bh P4 Ag Cd In Sn 55 Te 1 Xe
Cx Bala 1f Ta W Re Or Ir Pt Aulg TI Pb Bi Po At Rn
1788 &% Cy b 0 b B0 G4 Th Oy W € T vk L
| Th Pe U Np PuAmCmBk CF £ Fi M1 W e

L) e ) Y PETEES
e =31 J et | A -
" el slem,

Select your materials

Click on « quantifier »

“ﬂ

Wil B Pt ey ﬂ n .-| i BR
e adentfobs B
[ 4] PR 0 par stonc bl e
Fehac dibrpnis cioredas med
o P (] par whosts: Pumabines it
Pk
-
L
e
e
o L IM
&t Tyoe da ichinr ‘ e
S 1 Mithdes quanficaton —
[_Aoouder |
=

Choose method « phirhoZ élément identifier »
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Spadlied [
+ iaiay
1 E] E] Lir
e B
2
L
54
and
L | L] L
=
£
104
¥ T
H H H ] 1] 1 14
rhed
Erape ot
Results spectre

Cliquer sur « accepter »
Quantification

Travailler a 15kV

Working Distance = 6
Diaphragme = 60

40 Kev 130 kcps
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i@

>

ST

Firultats L 1% ke
Aegle da bt o

for

Hithode: Phifhal

Raist K LLAE 168 L
L reckel Rwes K 8L0% B4 AT AY

. & mar. C oo C
ROt ftm] [mtth]  [aL]
1757

Total FE74 100.00 10000

e EBR @

Diitriuticn des pheban dmid
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