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MOTIVATION

CBED is a well established method for local strain and lattice parameter measurements [1-4].
Application of line detection algorithms based on Hough transformation allows HOLZ-Line
detection with accuracy far below one pixel [3, 5] and thus line detection does not contribute
significantly to the resulting accuracy of lattice parameter measurement. The main sources of
errors, physically limiting the accuracy, are the image noise [5] and the systematic errors. The
latter include HT drift during experimental time-slice and thickness determined shift of HOLZ
lines [06].

In this work we evaluate and compare the long term HT stability for CM-20 and TITAN 80-300
microscopes for the range of operating conditions. Absolute value of HT is determined by CBED
method exploiting Si [230] zone as a standard. As far as absolute values are measured, the a
priori knowledge of the measurement errors became a key issue. The roadmap for thorough
evaluation of measurement accuracy including SNR related errors and thickness correction is
suggested and approved.
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RESULTS

HT Runs for CM-20 and TITAN Microscope Comparison of CBED and Zero-Loss-Peak Drift
- Errors ofthe HT values in diagram 1: £535V. HT run as it is shown in diagram 3F, different scale [ae1L0Al8[[=1al=TeI0 s AYAL=Toto] (o [=To Mo 4] lo] V4 M =
plotted in addition to CBED data.
—— HT Run - A: Large HT down-drift directly after HT started. —— CBED Data
— Error Range After 7h HT stable. LS 7LP Drit - Only changes of the ZLP known, not
2z the absolute HT values.
- B, C: As expected in respect of A, HT stable and =
constant within the errors 8h/48h after HT started. 2 - First ZLP position calibrated to 0V and
CM-20 at 200kV HT-jump (~100V) between A and B probably f fitted to the first value of the CBED run.
2 4 6 8 10 12 14 48 50 52 54 because of temperature changes between 2
time after HT started [hi different days. - ZLP drift confirmes HT down-drift
P determined by CBED. The peaks in the
= D E R ~L P run indicate calibration problems
=, fMM e - Errors of the HT values in diagram 2: +34V. of the GIF during HT oscillations.
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I__é HT oscillations observed until 2h after switch-over. Conclusions
= TITAN at 300kV / _ : : _ " _ _ _
= 1 5 3 168 169 - E: Very stable HT run without drifts and constant It was shown that CBED provides a possibility to determine absolute high-tension
within the errors. values (electron energy at the sample location) of the microscopes with an accuracy
time after switching from 80kV to 300kV [h] 3 in volt-range.
- Errors of the HT values in diagram 3: £12V. For the microscopes examined a relaxation period was found directly after HT
switch-on (CM-20) and after 80kV/300kV HT switch-over, during which HT
- F: Small down-drift (~40V) with HT oscillations oscillates and drifts in the range of hundred volts. After this relaxation period the

until 3h after switch-over. Afterwards HT-Level of G value of HT remains stable within the measurement error (see formula 5).

79.9 JTITAN at 80kV reached. HT very stable without drifts.
’ In particular such stability of the instruments allows to neglect the systematic error

2 4 44 46 - G: As expected in respect of F, HT very stable due to HT drift during lattice parameter measurements by means of CBED because
time after switching from 300kV to 80kV [h] without drifts and constant within the errors. HT drifts introduce an error which is much smaller than the one determined by the
image noise.
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