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Using High-Resolution Microbeam X-ray Diffraction
—As an Example of Industrial Application of 3rd Generation Synchrotron Radiation—
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Abstract
We developed the high-resolution microbeam x-ray diffraction method to define optical devices for a typical example of
industrial application of 3rd generation synchrotron radiation. Using the method, the lattice constants of quaternary alloy

(InGaAsP) compound semiconductors selectively grown in microscopic regions measuring 1.7 um in width were ac-
curately measured. It is now possible to define the composition of the selectively grown InGaAsP layers with roughly 100
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times more accuracy compared with the traditional technologies.
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Figure 1. Schematic figure of narrow-stripe selective-MOVPE growth.
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Figure 2. A cross-sectional SEM photograph of selectively grown
InP/InGaAsP layers.
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Figure 3. An optical micrograph of the sample structure.
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Figure 4. The experimental arrangement setup at BL24XU.
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Figure 5. A measured InP 400 peak profile at the non-selective
growth region (Wm=0um) of the sample.
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Figure 6. A series of the rocking curves from the narrow-stripe
selective MOVPE grown regions and the non-selective growth region
of the sample. The log of the diffraction intensity was plotted against
4q/q.
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Figure 7. Schematic drawing of the narrow-stripe selective
MOVPE growth mechanism.
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Figure 8. Mask width dependence of the perpendicular strain Ad/
d and the unstrained lattice parameter @, for narrow-stripe selective
MOVPE grown InGaAsP layers.
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Figure 9. Mask width dependence of photoluminescence peak
wavelength for narrow-stripe selective MOVPE grown InGaAsP lay-
ers.
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Figure 10. Mask width dependence of the composition change for
narrow-stripe selective MOVPE grown InGaAsP layers.
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