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Enable the Oxford EDS

Enable the Oxford PC under SEM Tools in Coral
Switch KVM and switch boxes to EDS /Oxford
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Start an Aztec Project
=

1 Launch Aztec software.

1 Create a new project or open an
existing one.

o1 User projects are kept on the local
drive in the Oxford Users folder.

Welcome to AZtec

Projects Demo Data Help

| . ¢ Computer » System (C:) » Users » Oxford

o Creating a new project will

Blade Coating first go, and I and ICL...

12-16

automatically create a folder of the

same name in your folder.

1 The projects will auto-save each time
you collect a new spectrum.



Prepare the Chamber

The EDS detector should be “Out” when not in use.
71 Raise the sample to Smm working distance.

-1 Use the control window to insert the detector.

EDS Detector Control

L VE IT OFF FOR EDAX

Thermal State:  Fully Inserted EDS Detector Control
Position Activity: Not Moving

o1 Turn off the CCD camera at the toggle switch

The CCD camera emits IR light which excites the x-ray detector.



Navigation & Support Panels

Navigation Panel

Analyzer
Point &1
Linescan
Map
Optimize

Step-Through Guide
changes for each mode

Data Tree organizes
samples, sites, images
and spectral data

Operating Modes:
* Point & ID gives the most

accurate element quant
* Linescanis a 1D spatial

Step Notes give more
detailed info about the

. operation
analysis

* Maps are 2D spatial

Real-time X-ray signal
processing shows in the
Ratemeter

analyses

Support Panel

Seorc

Data View

Current Site Data Tree

" Hectronlm... @
L. Spectrum1

L.. Spectrum2

'

Site2 ~

; "
There are two calibration routines
avadable in Calibrate:

Step Notes

1. Energy Calibration - corrects for
the shift in the spectral peak
position and resolution of the
system. It needs to be
performed for accurate
identification of peaks. As
system electronics are very
ctahla anecnv calihratinn nascdc

Mini View Rate.. ~

Input Count Rate 97240 cps

Output Count Rate 31650 cps

Dead Time 75%
I -

Process Time 3

Recommended WD 5.0 mm



Select kV and Spot Size
=

1 Set the SEM beam energy at 2X the highest energy characteristic
X-ray you want to quantify.

1 The SEM is aligned at 5, 10, 20, and 30kV. Choosing an aligned
beam will generally make operation easier.

01 In Acquire Settings or Rate Meter Settings set Process Time 3 or 4.

Fasoomumeers b WL ELD e

Hisghi ¥oflsg = S EY

71 Adjust the SEM spot size to achieve 25 — 50 % Dead Time.

1 Spot 6 and 7 may need a Gun Tilt adjustment for maximum signal
(next page.)



Optimize Beam

To maximize x-ray output using spot 6 or 7,

optimize the “Gun Tilt” in Microscope Control
“Beam” submenu.

Adjust contrast /brightnessto see the image.

Left-click in the Gun Tilt box and adjust it to
the brightest position.

Reduce contrast to correct over-saturation.
Repeat Gun Tilt and contrast /brightness.

Focus and stigmate for the best final image
resolution.

Beam
5.0 kY |
Operate 206 pi
Upper IGP: 8.e-10 mBar
Spotsize 3.0
¢ | 2|
Acc.Voltage 5.00 kv
¢ ¥
Gun Tilt
Fil. Off ‘
Service | D “
0 |Lens Align.
[ Crossover




Describe Specimen

-1 Right-click on Specimen 1 to rename.

= Any Project or Specimen Notes you add will show
on the ‘.doc’ reports you generate for the project.

1 Because of carbon contamination in the chamber,
the default “Specimen Coating Info.” is set to

eXCIUde C from qUCInf. Specimen Coating Information:
¥ The specimen has been coated witte  Carbon
-1 Elements of particular o 7
interest can be added to
Summary | Specimen Geometny | Pre-defined Dements

the AutolD in the “Pre- ——
defined Elements” tab.




Scan Image

© Settings  Sedect Second Image:. None v

. Software Tk Comechon

W Coetrmous Scan
Number of Frames: ]

420

urfent Site Dt Triewt

Confirm Calculate

Elements Composition

Open the Image Settings menu.
Select the Scan Size (1025 pix suggested).
Set Dwell Time (5 us works for many samples).

Select the correct detector SE or BSE (note BSE
must be installed by a staff person at the
beginning of the SEM session).

Close settings and click “Start” to acquire.

To protect an image select the padlock icon and
it will not be overwritten by new images at the
same site.



1 Define a region of interest on the image with the tool
bar at left or use the entire frame.

Options are spot, square, circle, and freehand area
Do not define a region to scan the entire imaged area

1 Open the Spectrum Settings to switch Acquisition Mode
between Live Time and Counts.

For good statistical significance
chose at least 300,000 Counts

20 sec Live Time also yields
good results on most samples

1 Click “Start.”

10



Confirm Elements LAL-RE 2 - B

Acquire
! Composition

Point & ID only

7 Review the element IDs and add/remove elements to
achieve the best agreement between the spectral data
in yellow and the fitted spectrum in magenta.

PAN I e
da S5c i 'V G Mn Fe Co Ni Cu Zn Ga G
Zr Nb Mo Tc Ru Rh Pd ‘Ag Cd "In Sn
A N NOTATE a Hf Ta W Re Os Ir Pt Au Hg
I N F O ! Ce "Pr 'Nd Pm Sm Fu Gd Tb Dy Ho Fr

Th Pa U Np Pu Am Cm Bk Cf

SUGGEST ELEMENT
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Calculate Composition

Point & ID only

11 Calculate Composition after element IDs are confirmed.

1 Use available templates to view quant results, spectrum
details, and compare multiple spectra.

71 Threshold for AutolD is normally set to 3x the sigma
Vq IUe (~] 0/0 by WT.) Avja'llable Template : Quant Result Details

Label:

Spectrum Processing - Processing

To report composition, first

arrange data view using a Quant Results View
. Viewed Data: Spectrum 1
femplate Gnd Gvallqble Processing Option Used: All Elements Processed (Normalized)
options. Then generate the Eiment | LneType | Quant | Area | Sigma | Ftindex |
. C Kser?es Yes| 179296.5 7288 4774
corresponding Word or Excel al K seis Ye| w03 ey s
Nu?se 1 No o873.7 652.1 299.5
report (more pg.18) el |t omm e B

12



Calc. Composition Settings

1
Options:
1 Normalize composition to 100%

1 Remove elements from the Quant.
by adding them to the
“Deconvolution Elements” list.

-1 Select an alternate peak series for
Quantification by un-checking the
“Automatic line selection” box and
choosing the element.

1 To apply your setting changes click
Apply and Save, then highlight all
spectra and click “Requantify.”

Settings

Calculate Compositiol « 4

EDS-SEM Quant Settings

4) Deconvolution elements 4) Threshold quantitative results

%) Processing options

© All Elements Carbon ~ | Platinum M Enable thresholding

® Element by Difference Gold
Carbon

® Oxygen by Stoichiometry e tileaitats

Clear All

E% Normalize results 4) Quant standardizations

® Factory:
0 User Bi2Se3 Adam Blonsky

4) Element list

© Current Spectrum
® Fixed List
® Fixed List and Current Spectrum

- M Automatic line selection for all elements.

He
N | | | S
I | |- Ar

L 'Be B
Na Mg Al (]

K Ca 'S5c ' ¥ 'C Mn Fe Co 'Ni 'Cu 7n 'Ga 'Ge '‘As 'Se 'Br 'Kr

Element Details for Bismuth

Rb "Sr Y "Zr 'Nb Mo Tc Ru Rh Pd ‘Ag 'Cd 'In 'Sn Sb Te "I Xe
Cs Ba 'la Hf Ta W Re Os T Pt ‘Au Hg ‘T Pch\ At ‘Rn
Fr Ra Ac

Ce 'Pr 'Nd Pm Sm EBu Gd Tb Dy Ho 'Er Tm ¥b 'Lu

Th Pa U Mp Pu Am Cm Bk ©f B Fm Md Mo I

Data View

Current Site Data Tree

| Elementlist | QuantElement List Details
- Hectron Image 1

Add Selected Spectra

& sitel v

. Requantify .
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Acquire Line Scan = ")

Chose the Linescan collection mode.
Line selection tool defines the line to scan on image.

Acguire Line Data » START = sTOP  ([$¥/Seitings  (HNURC

EDS Acquire Line Data Settings

Acquisition “Until Stopped” lets the scan run ST e
until you see a spatial pattern develop in the O Unfi Stopped
SpeC‘I'rum, ® Fixed Duration
Process time 3 is most efficient, but a longer Z:SREIMI :I
time will more fully resolve overlapping x-ray brocess Time: 3
peda ks. Pixel Dwell Time (ms):
Shorter dwell tfimes minimize charging. e Definfion:

Number of Points:
More points/line do not necessarily improve S——
the spatial resolution of EDS since sampling Pass Live Time (5 2

volume is a function of beam energy and
sample material.

14



Construct Lines

Construct Lines | Line 1 [ QuantLine

Electron Image 1 Display B el J Vertical Tiles ¥ = &% Settings

Tile each element _‘
or stack them all

) 04 08

in one plot

Minimized Lines [ Result Type: W % Binning Factor: 1

(v} Linescan Details

Elements to plot
Confirm Elements » are SeIeCTed hel’e

‘A

. Line Sum Spectrum @

S
o
o

Compare... v

s|ie}a( JudWd|3 PaIddIas

N
=]
S

- E )]

.ﬂ'\‘

o

i : - Weight % = =
CliK ] Clear All

‘ T A T T T A T oV LB LB et I G Bt B L (LAl eI FRL T LS|

0 ) 10 15 keV

o




Acquire Map

EDS Acquire Map Data Settings
Choose the Map collection mode.

Resolution: 256

Scan Image to capture the SE or BSE image.

Acquisition Time:

Open Map Settings for options: O Until Stopped

® Fixed Duration

Select high spatial resolution for low e L (@
magnification scans only. High resolution scans Number of Channels:  Auto
do not improve the spatial resolution of EDS. Process Time: :

Pixel Dwell Time (us):

Acquisition “Until Stopped” lets the scan run until
you see a spatial pattern develop.

Frame Live Time (s): 0:00:50

Select Process Time 3.
< 500 X 4096

1000 X 2048
2500 X 1024
> 5000 X 512

Short pixel dwell times minimize charging.

Acquire Map: Click “Start” to map the whole area
or draw a shape around the are of interest.

16



6 =
C onstruct M a p St (el (T /

Click layer icons to overlay maps
in the Layered Image

File View Techniques Tools Help

o & &

Describe Acquire Map
Specimen Scan Image Data

EDS Layered Image 3 i (] Interactive v g ”im £¥ Settings

EX '8 AuMa  [E (%) CKal2 [EX] £ OKal B '8 Fkal2 [EE 2

)

v

.

v

E =

\77.»‘ - o
v . %
o S s
£,
SR <
T AT X ‘»':‘ T
W ¥ o=
X 2300
& 0

EE Electron Ima... [2][<]
B R @
=il 4

! 250pm f 250pm
Confirm Elements » & 3, - m* -

¥ '?_’E-:/I

Select a map and click

contrast to adijust threshold.
l_

M Map Sum Spectrum ®
Somparc.. Y (*) Map Details

e | True Image filters overlapping

o
01
01

¥ x-ray peaks out of the map
images.

Nd Pm Sm Eu Gd To Dy Ho Er Tm Yb Lu

U Np Pu Am Cm Bk Cf & Fm M
A
A c —
M T S T | 0 Include Exclude Clear All
0 5 10 15

R T I T A T T S BT T B S I S IR SR |

=3

Input Rate: 95810cps | Output Rate: 33040cps ~ Dead Time: 76%  Process Time: 3




Report Results

_
o All reports are exported to MS Word.

Report
Results Custom

1 From the Report Results dropdown menu

Site Report - Layered Image and Maps

chose “Save As” for a site report. Sove ..

Append...

1 You can chose an alternate i
(© Select the Report Template Email...
template from “Report N -
Orientation: Landscape Project and Specimen Notes Site Report...
Paper Size: Letter Compared Spectra
’ ’ Directory: Al Current BW Spectrum with Spectrum Detai Report Tem plates... Sp
e I I I q e S ° Current BW Spectrum with Spectrum Detai.
Category: All
Current Colour Spectrum with Spectrum Details MiniQuant System Current Coloul
Technique: EDS _ : _ - _
Current Celour Spectrum with Spectrum Details No MiniQuant System Current Coloul
Current Image with B&W Spectrum and no MiniQuant System Current Image
D e e Ct q Te I I I p q te t a t Current Image with B&W Spectrum and MiniQuart System Current Image
Current Image with Colour Spectrum and no MiniQuant System Current Image
° Current Image with Colour Spectrum and MiniQuant System Current Image
includes all of the relevant
Current Image with Multiple B&W Spectra and no MiniQuant System Current Image
Current Image with Multiple B&W Spectra and MiniQuant System Current Image
Current Image with Multiple Colour Spectra and no MiniQuant System Current Image
r e S U ts ° Current Image with Multiple Colour Spectra and MiniQuant System Current Image

Electron Image with B&W Spectrum and no MiniQuant System Electron Image

71 Preview the report below.
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Export Raw Data
—

Reset scales

Export Save As...

Right click on any spectra and export as v,
EMSA (.txt) b

K Axis

Email...
Y Axis

Settings...
Normalize

Smooth

Noise Peak

=y
I

Electron Image 1 Details...

Rescale Image
View

Set Image Colors

¥ Export 4
Export Data Only 4
»
»

| | save As (Original Resolution)...

Save As...

Annotations
Copy

Show Acquisition Areas B
Print

Details... .
Email...

e Y Right click on any image and export
v, b .' va‘ . . ; s 3 “ R R R .

e PR Tl O original resolution.

;/“ '-'

A
.
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Shutdown
=

1 Turn the chamber Camera back on.
1 Move detector to “Out” position.

EDS Detector Control: EDS1

Thermal State:  Fully Retracted

Position Activity: Mot Movina

. In

1 Save Project.
7 Quant Settings to default
Clear the deconvolved elements list.
Check Autoline Selection.
1 Describe Sample to default
Reset Specimen Coating to 10 nm Carbon.
Remove any Predefined Elements and “Save to Profile.”

1 Disable Oxford in Coral.

20



Troubleshooting
—

Oxford Instruments NanoAnalysis

The Detector control is not present or Aztec bt
@ Aztec
not reading mag or controlling beam sweep me

I3 X-Max Support

Run the Tidy Up utility from the desktop

W AZtec Configuration

I Gather System Information
= HKL Licenses

Rate meter >60% or strong Strobe

Lower the spot size

Process Time 3-4

Rate meter low Output Counts Strong Strobe at OeV

() Spectrum acquisition

Working distance 5mm

Acquire Spectrum ' START ' STOP 13 Settings

Unfreeze image
Spot3 -6
Correct Gun Tilt

T=0o00fT0o0o0eHeqo0opopcacnolnlaianoga0o0ogo0oga0onone
0 5 10 15 20 keV
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