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AMENDED CLAIMS
received by the International Bureau on 13 May 2013 (13.05.2013)

1. A method for forming a substrate comprising:

forming a base layer comprising a Group III-V material on a substrate;

cooling the base layer and inducing cracks in the base layer; and

forming a bulk layer comprising a Group III-V material on the base layer and the

substrate after cooling, wherein during forming the bulk layer, the cracks induced

in the base layer do not substantially propagate into the bulk layer.

2. The method of claim 1, wherein the base layer comprises gallium nitride.

3. The method of claim 1, wherein cooling includes reducing a bow of the base layer.

4. The method of claim 1, wherein cooling is conducted at a rate of at least about 200 °C/hr.

5. The method of claim 1, wherein forming the bulk layer is completed exclusively using a

three-dimensional growth mode.

6. A method for forming a substrate comprising:

forming a base layer comprising a Group III-V material on a substrate;

cooling the base layer to a cooling temperature of less than about 600°C, wherein cooling

is conducted at a rate of at least about 200 °C/hr; and

forming a bulk layer comprising a Group III-V material on the base layer and the

substrate after cooling, wherein forming the bulk layer is completed using a three-

dimensional (3D) epitaxial growth mode.

7. The method of claim 6, wherein cooling includes reducing a bow of the base layer.

8. The method of claim 6, wherein cooling forms cracks in the base layer, and wherein during

forming the bulk layer, the cracks are not substantially propagated into the bulk layer.



9 . The method of claim 6, wherein the bulk layer comprises a dislocation density of not greater

than about 1x107 dislocations/cm2.

10. A substrate comprising:

a body including a Group III-V material having a X-ray diffraction scan profile having a

dual-peak signature for at least one measured point at a surface on the body, the

dual-peak signature including a first peak and a second peak spaced apart from

the first peak by not greater than about 2 degrees, and wherein the first peak has a

first intensity significantly different than an intensity of the second peak.

11. The substrate of claim 10, wherein the first peak intensity (PI1) and the second peak

intensity (PI2) differ by at least 5% based on the equation PI = [(PIl-PI2)/PIl]xl00%,

wherein PI1 is greater than PI2.

12. A substrate comprising:

a body including gallium nitride having a X-ray diffraction scan profile defining a dual-

peak signature for at least one measured point at a surface on the body, the dual-

peak signature including a first peak and a second peak spaced apart from the first

peak by not greater than about 2 degrees, wherein the first peak intensity (PI1)

and the second peak intensity (PI2) differ by at least 5% based on the equation

∆ PI = [(PIl-PI2)/PIl]xl00%, wherein PI1 is greater than PI2.

13. The substrate of claim 10 or 12, wherein the body comprises a dislocation density of not

greater than about lxl 07 dislocations/cm2.

14. The substrate of claim 10 or 12, wherein the body comprises a bow of not greater than about

200 microns.

15. The substrate of claim 10 or 12, wherein the body comprises an average thickness of at least

about 100 microns.
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