Guidance for calibrations required for double click to tilt in Velox:

For double-click to tilt to work properly, the displayed diffraction patterns in Velox need to have a
spatial scale (scale bar in nm™) in order to calculate the required tilts. If you see pix in the scale bar of
Velox SmartCam display or if values are not correct, you need to perform the following calibrations:

1. Diffraction calibrations
2. Flucam calibrations

Please see detailed procedure below, if you are not familiar with it:



Diffraction Calibration

(a) Inthe Peoui “Help” menu, follow the Diffraction calibration procedure as shown in
Figure 1.
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The Diffraction calibration procedure
The calibrations procedure consists of a calibration for the camera lengths of the series. The following procedure is used:

o Ifnot yet done (also available as a separate procedure), calibration of the beam-tilt azimuth in imaging mode.

o Direct calibration of the diffraction rings of a cross-grating at a camera length selected by software on the basis of CCD
camera size and high tension.

» Calibration of the beam-tilt azimuth in diffraction mode. Coupled with the beam-tilt azimuth in imaging, this calibration allows
determination of the rotation angle between imaging and diffraction.

« Calibration of the diffraction shift at that camera length (this does not calibrate a camera length, but the diffraction shift itself,
used later).

» Calibration of the remaining camera lengths with the diffraction shift.

The procedure will be run in the Nanoprobe mode (except for the beam-tilt azimuth calibrations), because the large illuminated area
for parallel illumination in Microprobe is so large that it often leads to the appearance of severe distortions in the center of the
pattern. It is important to focus the pattern so the rings become as sharp as possible. The focusing in Nanoprobe should be done
with the lens indicated by the procedure (C2 or Diffraction lens - Intensity or Focus knobs) - provided the camera lengths are
focused prior, which should have been done in the Image HM-TEM Camera Length alignment procedure.

Note: The software is not suitable for calibration of the LAD (LM) camera lengths nor for the Lorentz mode camera lengths (due
to lack of a suitable standard specimen).
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(b) In PEQUI, find “Calibrations” panel.
(c) Calibrations -> System -> Diffraction -> Start.

C
(d) Follow the step-by-step directions as per the suggested procedure on Calibrations tab

on the bottom right corner. For reference, look at the screenshots from Figure 2 till 19.
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Flucam Calibration



(a) Perform the camera calibration
(b) Calibrations -> Camera -> Calibrate Flucam -> Start

(c) Follow the step-by-step directions as per the suggested procedure on Calibrations tab
on the bottom right corner. For reference, look at the screenshots from Figure 22 till

27.
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HT
OptiSTEM High Tension | 300.000 kv
Calibration Status Calbrate
Camera
— Calbrate FluCam (R
Calbrations
Optics.

e FEGTO0E ) Focus Stigmator (P) Crn ]
ke aobe Focus Stigmator (nP)

Calbrations Overview Workflow

Dose control

Status information
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Sherpa 3.1.1

Instructions
Check if the Init@l image: FuCam has recognizable features, is in focus, and is evenly lluminated.

HT

} ~TFyes, press
High Tension | 300.000 kv - If no, adjust microscope settings (stage and/or optics) and press Repeat to acquire another image for qualty check.
Calbbration Status Calbrate
Camera
Initil image: FluCam
Calbrate FuCam q
Optics

Foaus Stigmator (u?) =
Focus Stigmator (nP)

Workflow

(et J (5] (CRepeat ] [nccent ]
E—

Status information

Acquiring initial image using camera: FluCam (Potential 255 wait for camera insert drift to settle)
Initial image: FluCam acquired

‘Acquiring initial image using camera: cham (Potential 25 watt for camera insert drift to settle)
rted

)
AcquirelmageTask execution completed
Initial image: FluCam acquired

Figure 23

Sherpa 3.1.1

HT

High Tension | 300.000 kv
Calbration Status Calibrate
e Camera
e A e Calbrate FluCam
. Gbmtons |

Optics.

% Foris SOt 1),
e K N0 e | Focus Stigmator (nP)
e

[ obmmoman | | oo

Status information

Acquiring initial image uslng camera: FluCam (Potential 255 wait for camera insert drift to settle)
Inital image: FluCam acqui

Acquiring inital image usmg camera: FluCam (Potentil 255 wait for camera insert drit to settle)
Inttal image: FluCam acquired

Acquiring shifted image using camera: FluCam and measuring image shift

Shifted image: FluCam acquired and image shift measurex

Acquiring inital image using camera: BM-Ceta (Potential 455 wait for camera insert drft to settle)

Shifted image acquired
MeasurelmageshftTask execution completed

Acquiring initial image using camera: BM-Ceta (Potential 45s wait for camera insert drift to settle)
AcquireImageTask execution started

Setting Image Beam Shift: (0,0)

Figure 24



Sherpa 3.1.1

HT

High Tension | 300.000 kv
Calibration Status Calibrate
Camera

St
Optics.

Foaus Stigmator (u?)
Focus Stigmator (nP)

Workflow

e
E—

Status information

'Acquiing initial image Using camera: FlUCam (Potential 255 Waft for camera insert drit to settle) =
Inital image: FluCam acquired

Acquiring shifted image using camera: FluCam and measuring image shift

Shifted image: FluCam acquired and image shift measured

Acquiing inital image using camera: BM-Ceta (Potential 455 watt for camera insert drit to settle)

Inital image: BM-Ceta acquired

Acquiring shifted image using camera: BM-Ceta and measuring image shift

Setting Image Beam Shift: (0,0)
Acquirelmage Task execution completed

Initial image: BM-Ceta acquired
MeasurelmageShift Task execution started
Acquiring shifted image using camera: Bl-Ceta
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Sherpa 3.1.1 - o X

Instructions

HI: A Postion factor and rotation are in expected range.
A good overlap between two images in different color channels should create a grayscale area with lttle color variation.

[ optstem | High Tension | 300.000 kv, - Press Accept to store the new camera to camera values.

- Else, press Stop in the top bar to abort the calbrations.

Calbbration Status Calbrate
e T— Camera
] | ciboeeran s
R optics n
Focus Stigmator (uP)
I o Gl =

Status information
its of Camera to Camera Calibration
Reference Camera: BM-Ceta, Current postion factor: 1.80000
Selected Camera: FluCam [Computations w.r.t reference camera]
Computed position factor: 0.22049
Computed rotation: 0.37 degrees

Calbrated position factor not avalable for camera FuCam. Using nominal position factor.
Position factor: 0.220493 is in expected range [Expected range: Between 0 and 0.6]

Computing center shift
Center shift computed

Figure 26



Sherpa 3.1.1

HT

High Tenson K
Calbration Status  Calbrate
Camera

Calbrate FuCam (R
Optics.

Focus Stigmator (uP) R
Focus Stigmator (nP) w

Workflow

Camera shift visualization

Status information

Computed position factor: 0.22049

Computed rotation: 0.37 degrees

Computed scale: 1.46x

Computed center shift (in pixels): (43.07, 1.41)

Computing center shift

Center shift computed

Results stored in registry and I0M database
Restoring microscope settings

Camera To Camera FluCam finished

Writing magnification, rotation, and center shift results to registry and IOM database
Camera2Camera FluCam execution completed

Figure 27




