ThermoFisher

Input parameters

SI+

dwell time = Dwell time in second .,

Image size

fra me_num = 1 Frame number Dwell time 100 ms (82 min) v

* = ¥ Auto stop = 1 frame (8.2 min) v
lmage 51zZe X . . . S —

) g — . — e PIXeI Slze @ Drift compensation Optimize for peric mages
1 m a ge_s 1 E E_:Ill'f Restore defaults

After acquisition:
M Blank beam

Close column valves

Adjust_constant = | Coefficient to adjust dwell time (Slide 3 - 5)
eff_dwell_time = dwell_time + Adjust_constant_

wait_time= Wait time (Slide 8)

tilt_semi_angle = Rockingiangle in mrad
tilt_rotation = Tilt rotation anglecin degree (Slide )

Note: If the script is run to the end, the beam tilt will be reset.
However, if the script is stopped midway, the beam remains tilted.



: Thermofisher
Preparation

1. Set microscope mode for Rocking-beam EDS
Mode: uProbe-STEM
C2 aperture: Smaller is better (Right figure)
2. Perform Direct Alignment

3. Save/update FEG registers after Direct alignment
so that the beam tilt can be reset

FEG Registers D

Set Update Delete

Lbl Date A

200KV TEM 24872022
200KV uP-STEM_20 242542022
200KV UP-STEM_20-2  2/25/2022
200k uP-STEM_20-3  2/28/2022 |,

< >

200Ky uP-STEM_20-3 Add

C2 aperture size dependence (STO [100])



ThermoFisher
SCIENTIFIC

Preparation —Dwell time adjustment-

This procedure is necessary when the dwell time is changed

@ Acquisition - Velox —~ X
File Edit View Optis DPC Detectors Help

& TEM N o £ DFe ®) BF . .0° - + [ 512x512 v W
s N £ oF : a o = L Y 200ns v 4

STEM Imaging *
€ HAADF
%a 4096 x 4096
esize 96 x
Image size size 1.885 nm
Dwell time 100ms (30.7s) v of view 9652 nm

¥ Auto stop 1frame (307s) v 5

Drift compensation Optimize for periodicimage 21126

Restore defauits 172286 Image size

tector Layout
After acquisition:

L Dwell time 100 ms (30.75) v

fiew

Close column valves
s w length

¥ Auto stop 1 frame (30.7s) v

UL LUIPENSauUU UPLIIILE 101 PEHUUIL HTIBYED
SuperX1 | SuperX 2
-ps-% I “ps-%

p: P

Restore defaults
SuperX 3
-ps-%

After acquisition:
# Blank beam

Close column valves

Main Screen

2. Set parameters

: —
1. Put Spectrum Image area —(

(For example: 16x16 pixels) (For example: 100ms, 1 frame)

Dlanker active
A Detector Settings
Detector
Gain
Offset
Scope tool
A~ DPC

Fov Scan fov | Pixel size | Size | Dwell | c2 cL | Coll Angle| Beam conv. | I screen | « -4.03° | Spot | HT Defocus | Mode | STEM Mag
965.2 nm | 965 nm | 1.885 nm | 512 | 200 ns | 20 ym | 60 mm | - mrad 0.6mrad | 365pA | B -430° |1 200kV | 0 pm STEM | 104 kx DPC v

Drive D: 688 GB free



ThermoFisher

Preparation —Dwell time adjustment-

dwell time =

frame_num =
3. Input the same parameters as Velox Image size

image size x _
- - Dwell time 100 ms (30.7s) v

lmage_slze VY ¥ Auto stop 1frame (30.7s5) v

Restore defaults
Adjust_constant = § «<—— 4. Input “0” for Adjust_constant. Afte acquisition:
eff_dwell_time = dwell_time + Adjust_constant_ ® Blank beam
wait_time=

Close column valves

avigate Code Refactor Run Jools WG5S Window Help
RockingBearmEDS_with_Velox 20220908 ~

B = T 9 — % RockingBeamEDS e, kingBeamEDS_with_Velox_20220008.py

e RockingBeamEDS_with_Velox_20220908
C:\FEI\Python\EDM\envs\AutoScript\python.exe C:/Users/Customer/PycharmProjects/20220908/RockingBeamEDS_with_Velox_2220908.py
Client connecting to [192.168.0.1:7521]...
Client connected to [192.168.0.1:7521]
Starting blank check
Beam is blanked

Waiting for unblank. Please start EDS map with Velox. <— 0. Start EDS map by Velox after this comment appears
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SCIENTIFIC

Preparation —Dwell time adjustment-

dwell time =
frame_num =
image size x
image_size y

Adjust_constant = - <— 8. Paste coefficient to the script
eff_dwell time = dwell time H Adjust_constal

wait_time=

Alchemi pattern is not seen tilt_semi_angle =
tilt_rotation =

due to different dwell time

Run: RockingBeamEDS_with_Velox_20220908
IJ 19

15 11
15 12
15 13
15 14
15 15

Adjustment time (s): -0.84425802137702703 <— 7/ Copy coefficient
croeeee ssAdlustment time appears after the script is finished

y
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Rocking—beam EDS acquisition

@ Acquisition - Velox —~ X
File Edit View Optics DPC Detecto
& TEM » DR X 512x512 v
STEM £ : £ DR A yRE | a 200ns v
" Optics  Annotations v Detectors Scan Rotation STEM Imaging *
rum image area
(px) [(264, 212), 64 x 64]
Image size 264
Dwell time 100 ms (82 min) v 212
Vidth (px) 64
leight (px) 64
vidth 1207 nm
Restore defaults lsinht 1907 nm
tector Layout

¥ Auto stop - = 1frame (8.2 min) v

Drift compensation B Optimize for periodic images

L%/ D

Image size

After acquisition: pwell time 100 ms (8.2 min) v

¥ Blank beam 965nm v

Close column valves
* 60mm v

M Auto stop 1 frame (8.2 min) v

SuperxG2: - cps - %

Superx2
Sl e
\4{ SuperX 3

DIl LUinpTisauvn ILT 1UL PTHIVUIL Iy T2

Restore defaults

After acquisition:

Blank beam

Close column valves

2. Set parameters
1. Put Spectrum Image area

Frame integration is available

(For example: 64x64 pixels)

Blanker active
A~ Detector Settings
Detector
Gain 28.92%
Offset 42.700 %
Scope tool
. A DPC
Fov Scan fov | Pixel size | Size | Dwell CL | Coll. Angle| Beam conv. | Iscreen | a -4.03° | Spot | HT Defocus | Mode | STEM Mag
965.2 nm | 965 nm | 1.885 nm | 512 | 200 ns | 20 ym | 60 mm | - mrad 0.6mrad |365pA | B -430° |1 200kV | 0 pm STEM | 104 kx DPC DPCOn v

Acquisition Aborted. Drive D: 688 GB free
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Rocking—beam EDS acquisition

dwell time =

frame_num =
igage size x 3. Input the same parameters as Velox Image size

. . Dwell time 100 ms (8.2 min) Vv
lmage_slze_y M Auto stop —; [k 1 frame (8.2 min) v
Drift compensation 8 Optimize for periodic images

Restore defaults

AdeEt constant = - After acquisition:

. . . @ Blank beam
eff_dwell_time = dwell_time + Adjust_constant_ ke

walt_time=

Close column valves

Uncheck “Drift compensation”

avigate Code Refactor Run Jools VC5 Window Help |n case Of mu|t| frame ach|S|t|0n
RockingBearmEDS_with_Velox 20220903 ~

B = T 9 — % RockingBeamEDS e, kingBeamEDS_with_Velox_20220008.py

e RockingBeamEDS_with_Velox_20220908
C:\FEI\Python\EDM\envs\AutoScript\python.exe C:/Users/Customer/PycharmProjects/20220988/RockingBeamEDS_with_Velox_2022@9e8.py
Client connecting to [192.168.@.1:7521]...
Client connected to [192.168.0.1:7521]
Starting blank check
Beam is blanked

Waiting for unblank. Please start EDS map with velox. €<— 5, Start EDS map by Velox after this comment appears




- o Thermofisher
Appendix: Wait time

“‘wait_time” adjusts the start time of EDS mapping and that of rocking beam.

Adjust_constant = -
eff dwell time = dwell_time + Adjust_constant_
wait_time=

Peculiar lines appear on the Peculiar lines appear on the
right side of the mapping. left side of the mapping.



o : Thermofisher
Appendix: tilt_rotation

“tilt_rotation” rotates the mapping.

tilt semi angle =
tilt_rotation =




