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B-XRD2027 - Evaluation of uniformity of a single
crystal substrate by rocking curve measurement

Introduction

Crystallographic non-uniformity of single crystal substrates and buffer layers, such as defects and orientation distribution,
may decrease the performance of thin-film devices. XY mapping of the rocking curve allows us to evaluate the in-plane
uniformity of single crystal substrates and buffer layers visually and quantitatively.

Measurements and results

MgO 002 (diffraction angle 26=43.08" ) rocking curve measurement (w scan) was performed on a 10 mm x 10 mm MgO
substrate, with 0.5 mm intervals in the X and Y directions using a 0.5 mm ¢ incident X-ray beam.

Figure 1 shows the color map of the position of the most intense peak observed in each profile. A change in peak position
was observed over the entire MgO substrate. This indicates that the inclination of the MgO 002 lattice plane was non-
uniform across the sample. Figure 2 compares profiles collected at the measurement positions marked with the dashed
lines in Figure 1 (X =-2.0 mm, Y = -4.5 to +5.5 mm). The profiles at Y= +1 to +2.5 mm, which corresponds to the "red" part
in Figure 1 (a) , showed 0.055° higher-angle peak positions than other parts. This indicates that the MgO 002 lattice planes
of this section tilt against the other parts of the sample.
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Figure 1: Color maps of MgO 002 rocking curve peak position. (a) Full range map, (b) emphasizing medium range
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Figure 2: MgO 002 rocking curve profiles collected at X =-2.0 mm, Y =-4.5t0 5.5 mm.
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Related products

SmartLab

Advanced state-of-the-art high-resolution XRD system powe
red by Guidance expert system software

Smartlab Studio Il

Windows®-based software suite

SmartLab Studio Il

Windows-based software suite for Rigaku's X-ray diffractom
eters

< SmartLab

SmartLab SE

Highly versatile multipurpose X-ray diffractometer with built
-in intelligent guidance
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