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Introduction EBSD mapping Cross-correlation analysis

Although  hugely important for (a) (b) The shift between similar features in the EBSD pattern with respect
characterizing metallics, electron to a reference pattern can be measured using cross-correlation
backscatter diffraction (EBSD) has : based method.

not, until recently, had much uptake | . .

for characterization of semiconducting Deformation maps rtor (' =Ar)  ° 915 the perpendicular

materials largely as a result of the components of Q to r
angular resolution limit of ~0.5°(~102 * Aisthe displacement
rads) on lattice misorientation. The Q=g+ gradient tensor
Introduction of cross-correlation * |isthe identity matrix
based analysis of EBSD patterns has S G B
seen a step change Iin the angular /axl - axg\
resolution to ~10“ rads [1] which is ou, Ou, Ou,

with a displacement vector Q

sufficient to enable analysis of the b=l = dx, 0x, O0x
much smaller misorientations and dus Ous OJus
even local elastic strain fields that are 0 d0x; 0x, axg/
more typical In semiconducting _

materials [2]. Measurement of tilt, S"a'"zda"dl * EBSD can measure
twist and elastic variation in GaN L components of Q that are
|ayers on basa| p|ane Sapphire are Figure 2: Overview of EBSD indexing _proc_:edure showing unstrained crystal perpendiClﬂal’ tor

reported. pattern capture through to determination of crystal (reference) q={A-(A+1)I}r

orientation. (a) The beam Is stepped across the sample
surface in a regular grid, (b) at each point the EBSD

Meth Odology pattern of GaN with background correction is captured, (c) Figure 3:  Schematic  diagram rrTeasurem.ent | of q for 4
Hough transform from spatial domain to Hough domain showing how a strain and rotation different directions, r, allows 8
(lines are converted into peaks), (d) the pattern is indexed (exaggerated) act to alter a zone of the 9 degrees of freedom
N\ Incident / by looking up the reference crystallographic table [3]. axis direction r shifting across the in A to be found.
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Figure 1. Schematic diagram to show the 2
experimental set up of an EBSD system. An ; | — | - :
EBSD pattern (EBSP) image will be formed | toay=900nm A
on the CCD comprising a large number of Figure 4: Top view SEM images of GaN with different thickness (t5,\) grown on ey =5200m P
nearly straight bands termed Kikuchi bands. Al,O; (a) 520 nm, (b) 900 nm and (c) 1600 nm. A A ~ ——
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Figure 7: Raman spectra for MOVPE-GaN samples. The

MOS&IC MOdeI 045 . [teoomm 043 . [teconm 045 dotted line represents the position of the strain free E,
| - | | "1 T oem | Y2 Cooem | ™ mode at 567.7 cm-! [5]. All samples have positive Raman
A mosaic model is widely used to describe the epilayer - - %] | shift showing that they exhibit compressive in plane
microstructure in which the in-plane and out-of-plane 025l 1 ol 1 o0l _ strain.
rotations of grains are quantified by the mosaic twist and 02 ooz o2 - 3.0 -
tilt, respectively [4]. -1 1o 1o ' _
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Figure 5: Variation in (a) twist and (b) and (c) tilt around ' strain g2 til’[qmos-;?ceavxgtgo?f]: :zgutgzti?ﬁls;é%im%z l]%rrglleatrrgtg?rllag]eer
1010| and [1120] respectively, in GaN thin films of _
\[/ariou]s thickr[less.] Figure 6: Variation in strain measured in GaN thin films of thickness.
various thickness (520 nm, 900 nm and 1600 nm). =) The strain variations were somewhat smaller than
Reference those for the rotations and again decreased at larger
layer thickness.
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