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B-XRD2006 - Crystal orientation evaluation

of epitaxial film and ultra-thin buffer layers

by in-plane reciprocal space mapping

Introduction

ZnO is drawing attention as a new material for transparent conductive films and is expected to be used in flat-panel

displays and white LEDs. For the evaluation of the epitaxial-film materials, it is important to understand the relationship of

the crystal orientation between the substrate and the film. In-plane reciprocal space mapping reveals the crystal

orientation in the sample in-plane direction.

Measurements and results

We performed an in-plane reciprocal space mapping measurement on a ZnO epitaxial film grown on a c-plane sapphire

substrate. To produce a ZnO epitaxial film with high crystallinity, MgO was introduced as a buffer layer between the

substrate and the film. The thicknesses of the ZnO layer and the MgO buffer layer were about 100 nm and 5 nm,

respectively. 

Figure 1: In-plane reciprocal space map of ZnO film
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Figure 2: Film composition and orientation relationship 

Figure 1 shows the obtained reciprocal space map. The result indicates that ZnO and MgO were epitaxially grown on the

substrate (1). Figure 2 shows the relationship of the crystal orientation between the compositions obtained by the indexing

of individual reflections. The in-plane reciprocal space mapping measurement collects diffraction profiles while changing

the in-plane direction to be observed, enabling simultaneous evaluation of the dispersion of the lattice constants and the

deviation of crystal orientation in the in-plane direction. In this example, the orientation of the MgO buffer layer near the

interface was evaluated non-destructively using radiolucency through the 100 nm thick ZnO layer.
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