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Source Text
POLYCRYSTALLINE CERAMIC SUBSTRATE AND METHOD OF MANUFACTURE
CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional Patent Application No. 62/354,623, filed on June 24,
2016, entitled "POLYCRYSTALLINE CERAMIC SUBSTRATE AND METHOD OF MANUFACTURE," the disclosure of
which is hereby incorporated by reference in its entirety for all purposes.

[0002] The following U.S. Patent Application is being filed concurrently with this application, and the disclosure of
this application is hereby incorporated by reference in its entirety for all purposes:

[0003] Application No. 15/621,235, filed on June 13, 2017, entitled “POLYCRYSTALLINE CERAMIC SUBSTRATE
AND METHOD OF MANUFACTURE" (Attorney Docket No. 098825-1049531 (003210US)).

BACKGROUND OF THE INVENTION

[0004] Light-emitting diode (LED) structures are typically epitaxially grown on sapphire substrates. Many
products currently use LED devices, including lighting, computer monitors, and other display devices.

[0005] The growth of gallium nitride based LED structures on a sapphire substrate is a heteroepitaxial growth
process since the substrate and the epitaxial layers are composed of different materials. Due to the heteroepitaxial
growth process, the epitaxially grown material can exhibit a variety of adverse effects, including reduced uniformity
and reductions in metrics associated with the electronic/optical properties of the epitaxial layers. Accordingly,
there is a need in the art for improved methods and systems related to epitaxial growth processes and substrate
structures.

SUMMARY OF THE INVENTION

[0006] The present invention relates generally to engineered substrate structures. More specifically, the present
invention relates to methods and systems suitable for use in epitaxial growth processes. Merely by way of
example, the invention has been applied to a method and system for providing a substrate structure suitable for
epitaxial growth that is characterized by a coefficient of thermal expansion (CTE) that is substantially matched to
epitaxial layers grown thereon. The methods and techniques can be applied to a variety of semiconductor
processing operations.
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and that various modifications or changes in light thereof will be suggested to persons skilled in the art and are to
be included within the spirit and purview of this application.

WHAT IS CLAIMED IS:

1. A method of fabricating a substantially planar ceramic substrate structure, the method comprising:
providing a ceramic substrate having a front surface;

encapsulating the ceramic substrate in a barrier layer;

forming a bonding layer coupled to the barrier layer;

removing a portion of the bonding layer to expose at least a portion of the barrier layer and to define fill regions;
and

depositing a second bonding layer on the at least a portion of the exposed barrier layer and the fill regions.

2. The method of claim 1 wherein the ceramic substrate is characterized by a plurality of voids and the bonding
layer fill regions disposed between the plurality of voids.

3. The method of claim 1 wherein removing the portion of the bonding layer comprises a chemical-mechanical
polishing (CMP) process.

4. The method of claim 3 wherein the CMP process terminates at the barrier layer.
5. The method of claim 4 wherein the barrier layer comprises silicon nitride.
ABSTRACT

A method of fabricating a ceramic substrate structure includes providing a ceramic substrate, encapsulating the
ceramic substrate in a barrier layer, and forming a bonding layer coupled to the barrier layer. The method further
includes removing a portion of the bonding layer to expose at least a portion of the barrier layer and define fill
regions, and depositing a second bonding layer on the at least a portion of the exposed barrier layer and the fill
regions.
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