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providing an engineered substrate including:

a polycrystalline ceramic core;

a barrier layer encapsulating the polycrystalline ceramic
core;

a bonding layer coupled to the barrier layer; and

a substantially single crystalline silicon layer coupled to

the bonding layer

e~ 202

¥

forming a first epitaxial N-type gallium nitride layer
coupled to the substantially single crystalline silicon
layer

o 204

:

forming a second epitaxial N-type gallium nitride layer
coupled to the front surface of the first epitaxial N-type
gatiium nitride layer

s 206

:

forming a Schottky contact coupled to the second
epitaxial N-type gallium nitride layer

s 208

:

forming a metal plating coupled to the Schottky contact

s 210

l

removing the engineered subsirate to expose the back
surface of the first epitaxial N-type galliuom nitride layer

e 212

A

forming an ohmic contact on the surface of the first
epitaxial N-type gallium nitride layer

s 214

FIG. 2
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providing an engineered substrate including:

a polycrystalline ceramic core;

a barrier layer encapsulating the polycrystalline ceramic core;
a bonding layer coupled to the barrier layer; and

a substantially single crystalline silicon layer coupled to the

bonding layer

s D02

v

forming a buffer layer coupled to the substantially single
crystalline stlicon layer

s D04

¥

forming a first epitaxial N-type gallium nitride layer coupled
to the buffer layer

s 506

v

forming a second epitaxial N-type gallium nitride layer
coupled to the front surface of the first epitaxial N-type
gallium nitride layer

. D08

forming a first P-type gallium vitride region and a second P-
type gallium nitride region within the second epitaxial N-type
gallium nitride layer

v 210

forming an epitaxial aluminum gallium nitride layer coupled to
the channel region of the second epitaxial N-type gallium
nitride layer

s 012

¥

forming a gate dielectric layer coupled to the epitaxial
aluminum gallium nitride layer

o 014

forming a gate contact coupled to the gate dielectric dielectric
laver

e D16

¥

forming a first source contact coupled to the first P-type
galliurm nitride region and a second source contact coupled to
the second P-type gallium nitride region

s 518

v

removing the engineered substrate

l~_ 520

v

removing the buffer laver to expose the back surface of the
first epitaxial N-type gallium nitride layer

N D22

¥

forming a drain contact coupled to the back surface of the first
epitaxial N-type eallium nitride layer

L N 524

FiG. §
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1210
Providing a polycrystalline ceramic core f

'

Encapsulate the polycrystalline ceramic core / 1212
in a first adhesion shell

'

Encapsulate the first adhesion shell in a / 1214
conductive shell

$

Encapsulate the conductive shell in a second f 1218
adhesion shell

i

Encapsulate the second adhesion shell in a f 1218
barrier shell

:

1220
Join a bonding laver to the support structure f

i

Join a substantially single crystal laver to the f 1222
bonding layer

FIG. 12
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