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Workset l, TEM User Interface

[ Setup }eamh Camera Low Dose

Yacuum (Supervisor) i

Status: Busy
Accelerator 1 Log

Column 5 Log
Detection Unit 12 Log
Nitrogen level 90 %
Turb Full speed (100.0%)

ing: 02:10

urbo
Airlock cycle time remaining:

|l
Start on ’'Setup’ tab [oonco- I

1. Click ‘Filament’ to turn on 120K ) et
filament > T

1.  Willturn yellow and take | cremenon || Cicomiono
~13min

Filament (Expert) Kl Readouts
t to: El “ . Filament - current: 0.886 A

2. Insert specimen . . . o2aw

1.  Staff will do unless you
have been trained . e Go0us

Bias Voltage: 450,247V

Status: 10:37 mins remaining

3. Set apertures
1. C2=100um (dropdown) Condersen2 | 100 [_Adn_]
2. Obj=70um (dropdown)

[ obiective | 70 H Adjust

4. Click “Col. Valve Closed” to S = s
Open Valves MFX: Besmshit X MFY: BeamshiftY

L1: Alpha Wobbler R1: Soreen lift

H (

1. WI I | tu rn grey Lz2: Norm sall lenses R2: Reset Defocus SA \
La: Spotsize - R2: Spotsize +

S TEME




Find Beam

Insert Flu screen (R1,
handpanel)

Center beam
1. Click ‘Low Dose’ tab

2.  Click Beam Shift in Direct
Alignments

3.  Multifunction X/Y
(handpanel) to center

4. Click Done

Move staie away from ROI
(joystick, handpanel)

Go to magnification 11000
Counterclockwise = lower
Clockwise = higher

Diffraction Wobbler Eucentric
lllll

(W] sceeen ue/oown
‘) Y RESET DEFOCUS

(R sorsis ¢

@ tilt

rrrrr

Fine

nnnnnnnnn

xxxxxxx

nnnnnnn

Fine Coarse

ey IE-M L [ _

Low dose D

“|| Low Dose off

| Focu | Exposure |
TEM Sa 1 2 | TEM SA
28000x 28000x 92000x
Spat 6 Spot 6 Spot 5
L || Int 4488 Int 42.30 Int 41.39
% 0.0um 1.93 um
v 0.0um 1.6° 1.0s
Start Start
Expose | Focus | series |

CCD Integration time (s)
Wait (5] after CCD in

nes
o J:
:

4

File

Stigmator O

- Gun Tilt
- Gun Shift
Beam tilt pp X

Iﬂ Beam shift z z
ure [-]

- Rotation center

Direct Alignments

MFX: BeamshiftX MFY: BeamshiftY

L1: Alpha Wobbler R1: Soreen lift
L2: Norm all lenses R2: Reset Defocus
L3 Spotsize - R3: Spotsize +

LTb: Beam shift

-




1. Move stage to center
a feature (joystick,
handpanel)

2. Click Wobbler (L1,
handpanel)

3. Adjust Z (+/-) until
feature does not
move side to side
1. Mesh usually ~0
2. Slot usually ~80

« Rl
[7"] RESET DEFOCUS
o R3




Find ROI

1. Zoom to desired
magnification
1. Use magnification knob

2. If you move from LM to
SA press L2 (handpanel)
to normalize lenses

Move stage
1. Joystick
2. Can track i
movement in Search tab

Center beam

1. Same as ‘Find Beam’
slide

Direct Alignments

- Gun Tilt
- Gun Shift
- Beam tilt pp X

Breamrtiepry
l - Beam shift
—Eorteetiapnd

- Rotation center

ure

3

Done I

[ &uto help

Workset

Setuamera LowDose 7 4[* kil

L TEM User Interface
Mode
TP

Help
e @ n

]

Go | | Add | |Update| | Delete

| =
Auto Euc Height I Find Tracks I
 E—

.

Control I Eile | sl <]
Positions / tracks

Delete Al

Clear Tracks

Stage control
Powerstep(1/8..8]  [3] 1/4

[C]%Y separately above 30000 | x

Reset

| Holder w | a |

Alpha wobbler ‘Wobbler

0 5 10 15
]

Alpha toagle

Set Alpha | [ o

Spot size: B
12 3 4 5 67 8 91011

Microprobe Nanoprobe

Int. Limit Reset beam

Int. Zoom Focus beam

Natural

Linear | Hig

MFX: BeamshiftX MFY: Beam shift Y
L1: Alpha Wobbler R1: Screen lift

L2:  Normall lenses R2: Reset Defocus

-

3: Spotsize - R3: Spotsize +

-

Tb: Beam shift

SA

TEM



Setup Seamcz.l l

CCD{TY Camera | .

Camera:  BM-Ceta v

Integration time [s} |$/0.25 &)

Focus Image =

. 4 , Image size: 4095 » 4036

Zoom to desired o =[] o
magnification

{

2 z Insert uto Focus Live FFT
0

Dark Field

R1 ”
W] RESET DEFOCUS

Focus on Camera

1. GotoCameratab
2. Click ‘Insert’ to insert

camera (will turn yellow) — ik TEM imaging &
3. Raise Screen (Rl, Spot size: 6 ;E[li Edit ¥|a
handpanel) 12 3 4 5;7 R | I D;S@ |
- _ i bl
4. Click Search — Camera tab — e
5. TurnonFFT-TIA Binany Proc
6. Adjust 'Focus’ knob (top, —
handpanel) to remove Thon Rot Average
rings (true focus) e
7. Reset Defocus (R2, e
handpanel) View Seq
. Folder Export
8. Adjust Focus knob e
(counterclockwise) and B ¢
defocus to desired contrast P rue TOCus

(-2.0 to -4.0 is normal) e

-




Make sure your beam is
astigmatic -

Mummnction Y Magnification

NOt

1. Areyour Thon rings circles
or ovals??

If they are ovals:

1. Turn Focus knob (right hand
panel) until defocus is
~0.3um

2. Click Stigmator button (left
handpanel)

3. Adjust multi-function X and
Y (one at a time) until the
Thon rings return to being
circular

4. Click Stigmator button
again (left handpanel)



Workset L TEM User Interface

File Mode Help

Setup Search Camera  Low Dose

Camera:
e ° Integration time [s]: @
pling: 1 v
Acquire Image g
[ Bk | ize: 40 95

| Search |I| Preview Acquire |i
I

Insert | |Auto Focus Live FFT |

Dark Field

1. Make sure image is a () () [l

Chan. X Y Reset 0,0

clear defocus

O Conical

Beam Se

2. Click Preview and e

refine focus — Camera

Reset beam

t a b Focus beam

3. Click Acquire —
Camera tab

Natural Linear
MFX: BeamshiftX MFY: BeamshiftY
L1: Alphs Wobbler R1: Screen lift
|
L2:  Normall lenses R2: Reset Defocus "

La: Spotsize - R3: Spotsize +
LTb: Beam shift I E




Saving images

Create folder in
D:/TIA_data/YYYYMMDD
FHusername

Click Autosave - TIA

Browse to find the folder
you made

cly

2] File Edit View Di

&

O
135

"}

= =

& ]

o

Acquil
& B

1. Save Sequentially should
checked

2. Enter file base name:

SM_2345 3

Click Save — TIA 3

1. Double check that the
images are saving

Continue moving, focusing,
and acquiring until you're
finished with this sample

2.

Sum Spectra |

File Edit Vi Dis| Acquire Process Components Tools Window Help
- , 5
D =REEN S X & | @@ a ¥ |z OO0 B8m g Normal Image Display
13753 8 @ \ C[Makers ]| B3 g || Mk LMo
=l x|
Unary Proc.
Binary Proc.
1
FFTAFFT o & swvers
Correlation Savein: Bai_101921 v 0% =@
Rot. Average * Name . Date modified Type Size
Export Seri [ 8)H2250.9f.A4.1_0000.emi 10/19/2021 1:28PM  ES Vision Display ... 65,976 KB
port Serles Quickaccess (33 g)H2250.9%.A4.1_0001 emi 10/19/2021 1:32PM  ES Vision Display ... 65,976 KB
Quant Setup [ [BBIH22509F.A4.1_0002.emi 10/19/2021 1:32PM S Vision Display .. 65,976 KB
[B18IH22503F.A4.1_0003.emi 10/19/2021 1:34PM S Vision Display .. 65,976KB
[ EDX Quant Desktop [ B)H22509% 441 0004 emi 10/19/2021 1:35PM_ES Vision Display .. __ 65,976 KB
“21= —
B 9t A T_D007.emi
BJH2250.9f.A5.1_0008.emi
File name :3 .zpyscope-B M-Ceta.emi
3. l Save as type: Display Windows (*.emi)
JE \ 1 1
\
E 9F.Ad 4_0003.emi 10/19/2021202PM S Vision Display .. 65,976 KB
o _( 10/19/2021 2:02PM  ES Vision Display ... 65,976 KB
= ).9f.A4.4_0005.emi 10/19/2021 2:02PM  ES Vision Display ... 65,976 KB
=) BJH2250.9f.A4.4_0006.emi 10/19/2021 2:04 PM  ES Vision Display ... 65,976 KB
&) BJH2250.9f.A4.4_0007.emi 10/19/2021 2:05PM  ES Vision Display ... 65,976 KB
& .Ad.4_0008.emi 10/19/20212:27PM  ES Vision Display ... 65,976 KB
@ BJH2250.9f.A5.1_0000.emi 10/19/20212:28 PM  ES Vision Display ... 65,976 KB
@EJHZZSD 9f.A5.1_0001.emi 10/19/2021 2:30PM  ES Vision Display .. 65,976 KB
@EJHZZSO 9f.A5.1_0002.emi 10/19/20212:31PM  ES Vision Display .. 65,976 KB
E BJH2250.9f.A5.1_0003.emi 10/19/20212:33PM  ES Vision Display .. 65,976 KB
[218IH225097.A5.1_0004.emi 10/19/2021233PM S Vision Display .. 65,976 KB
B 51.45.1_0005.emi 10/19/2021234PM S Vision Display .. 65,976 KB
B 91.45.1_0006,emi 10/19/2021234PM S Vision Display .. 65,976 KB
= ).9f.A5.1_0007.emi 10/19/2021 2:35PM  ES Vision Display ... 65,976 KB
) BJH2250.9f.A5.1_0008.emi 10/19/2021 2:38 PM  ES Vision Display ... 65,976 KB

File name: pyscope-BM-Ceta.emi
Save as type: Display Windows (*.emi)
| & 5ave Sequentiafp
N

Talas~



Bt TEM Imaging & Anajsis gSupervi
New Sample 4.7

B File Edit View Epiay Scqui
'DD"G.J d (& & B

Insert new sample (EM BRI T = |
staff) A —

H H ED_@_ﬂugé‘;‘éo\Nx‘@‘nnﬂ‘ H ,"EﬂDD‘Em‘@‘ﬁNovmallmageDisplay
Set Eucentrlc (Z) Helght l‘%’%%li-ral 5 ‘ ek asi]| v [Makers || @85 || vE |k LMNoO | 1;\‘ —'—u‘
—slide 4

Find ROl —slide 5 B

Click “Autosave” soitis ==
unselected

Fyscope-BM-Ceta]
(] {]

e Process Components Tools Window Help

Focus image —slide 6
Collect image — slide 7

Click “Autosave” so it is
selected

.‘pyscope-BM-...l




New Sample

1. Change name of the :

10,

C HAN G E_#### em | BIH2250.9£A5.1_0008.emi 1

File name: Ipyscope-BM-Ceta.emi

2 C I i C k o S av el) Save as type: Display Windows (*.emi)
Save Sequentially
. Double check that the ® »

* Name Date modified Type Size ol
BJH2250.9f.A4.1_0000.emi 10/19/2021 1:28PM  ES Vision Display ... 65,976 KB
Quiick acces BJH2250.9F.A4.1_0001.emi 10/19/20211:32PM S Vision Display ... 65,976 KB
S a m e 7l BIH2250.9.A4.1_0002.emi 10/19/20211:32PM  ES Vision Display .. 65,976 KB
BJH2250.91A41_00D3.emi 10/19/20211:34PM  ES Vision Display .. 65,976K8
Deskt 0; ES Vision Display .. 65976 K8

=

1 1
BIH2250.9f.A4.4_0003.emi 10/19/2021 202PM  ES Vision Display .. 65,976 KB Can el
° ° BIH2250.9f.A4.4_0004.emi 10/19/2021 2:02PM  ES Vision Display .. 65,976 KB
I m r V I n BIH2250.9f.A4.4_0005.emi 10/19/2021 202PM S Vision Display ... 65,976 KB
BIH2250.9f.A4.4_0006.emi 10/19/2021 204PM  ES Vision Display ... 65,976 KB
[2)BIH2250.9%.44.4_0007.emi 10/19/2021 2:05PM ES Vision Display ... 65,976 KB
BIH2250.9f.A4.4_0008.emi 10/19/20212:27PM  ES Vision Display .. 65976 KB
BIH2250.97.A5.1_0000.emi 10/19/20212:28PM  ES Vision Display .. 65,976 KB

BJH2250.9f.A5.1_0001.emi 10/19/2021 2:30PM  ES Vision Display .. 65976 KB 1

. . .
BIH2250.9f.A5.1_0002.emi 10/19/20212:31PM  ES Vision Display . 65976 KB \ |
. BIH2250.9f.A5.1_0003.er 10/19/20212:33PM  ES Vision Display .. 65,976 KB X

[B18IH2250.97.A5.1_0004.emi 10/19/2021233PM  ES Vision Display .. 65,076K8
[B18IH2250.97.45.1_0005.emi 10/19/2021234PM  ES Vision Display .. 65,976K8
. ’ . L3 BJH2250.9F.A5.1_0006.emi 10/19/2021 2:34PM  ES Vision Display ... 65,976 KB
BJH2250.9.A5.1_0007.emi 10/19/2021 2:35PM  ES Vision Display ... 65,976 KB

=] BJH2250.9f.A5.1_0008.emi 10/19/2021 2:38 PM  ES Vision Display .. 65,976 KB v

Fie name: pyscope-BM Ceta.emi ] [~ save |

Save as type: Display Windows (*emi) - Cancel

with this sample




Click in this bar

: 2.1
Batch convert images /
: | M | s | Pidure;';ols IU-101132
1. Selec.t FOIder Export from % Home Share View Manage /V
left sidebar — TIA SR v
1. Click Settings E’j P

2. In File Manager:

[ This PC
1. Select "yourFolder” I Desktop
activate and copy the path & Documents
line from the top left. Fo ey
2. Pasteinto both Source and == Quant Setup
Target - TIA SeEl
3. Select Image Format as e R
“PC tiff with scale marker |
(full Res)” to include scale
bar
1. Click - OK

4. Click Export




1.

2.

3.

4,

5.

~

End of Session

Camera tab = Click ‘Insert’
1. Will be grey

Search tab = Click "Holder’

Setup SealchLow Dose "¢ *

1

Fil

R

CCD/TY Camera ]

Camera: | BM-Ceta v

Integration time [s]: |-+ 0.25 dl

Sampling: ' 1 v

Readout area: | Full v

Image size: 4036 = 4096

| Search I Preview Il Acquire I
b Focus Live FFT I

SeluCamera LowDose " *1*

Jo Tew

File Mode Help

]+~ 00 (M@ @]k in

Control I File

Paositions / tracks

Delete All

Clear Tracks

I S|4

Stage control
Power step (1/8 .. 8)

Go Add

Update

Delete

-

Auto Euc Height

Find

i

Tracks

<14

[1%¥ separately above 30000 %

1.  Stage will scroll to 0,0,0
Setup tab = Click ‘Col. Valve |

Insert |
earch Camera LowDose ~ 4 1*

Setup

i

Closed’
1.  Will be yellow

Handpanel = R1 (insert
screen)

Setup tab = Click ‘Filament’

Vacuum (Supervisor) O

i

o

9

;- —

Holder 2 A
Alpha wobbler ‘Wobbler
0 5 10 15

|
Alpha toggle

Set Alpha E .

Status: Busy

Accelerator 1 Log
Column 5 Log
Detection Unit 12 Log

Nitrogen level 90 %
Turbo Full speed (100.0%)
Airlock cycle time remaining:  02:10

pump
oser

1. Will be grey
TIA = Click ‘Autosave’

Filament (Expert) Kl

Remove sample (EM staff)

End Kiosk session and
logout of iLab

s s e e S —
0.1 50.
Emission

Mode: Normal v 10 . PA
[ ---------

0. 10.

Status: 10:37 mins remaining

[

N

Eile Edit View Display Acquire Process Compo

=gy =

1

13 %8 B &)

x|

6 :

X

[

Unary Proc.

Binary Proc.

FFTAFFT

Correlation

Rot. Average

Export Series

Quant Setup




