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200

providing an engineered substrate including:
a polycrystalline ceramic core;

a bartier layer encapsulating the polycrystalline ceramic |~ 202
core,

a bonding layer coupled to the barrier laver; and

a substantially single crystalline silicon layer coupled to

the bonding layer

A4

forming a first epitaxial N-type gallium nitride layer
coupled to the substantially single crystalline silicon s 204
layer

A2

forming a second epitaxial N-type gallium nitride layer
coupled to the front surface of the first epitaxial N-type | ~__, 206
gallium nitride layer

A4

forming a Schottky contact coupled to the second

epitaxial N-type gallium nitride layer . 208

¥

torming a metal plating coupled to the Schotiky contact f~_, 210

A 4

removing the engineered substrate to expose the back

surface of the first epitaxial N-type gallium nitride layer 212

¥

forming an ohmic contact on the surface of the first  |~_, 214
epitaxial N-type gallium nitride layer

FIG. 2
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1000

providing an engineered substrate including:

a polyerystalline ceramic core;

a barrier layer encapsulating the polycrystalline ceramic
core;

a bonding layer coupled to the barrier layer; and

~_-1002

a substantially single crystalline silicon layer coupled to

the bonding layer

torming a first epitaxial N-type gallium nitride layer
coupled to the substantially single crystalling silicon  p~.»1004
layer

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

v

forming a first edge terroination region and a second
edge termination region coupled to the second epitaxial
N-type gallium nitride layer and separated from each  ~_,1008
other by a portion of the second epitaxial N-type gallium
nitride layer;

v
forming a Schottky contact coupled to the portion of the
second epitaxial N-type galliur nitride layer and to the |~__ 1010
first edge termination refion and the second edge
termination region

v

removing the engineered substrate 1o expose a back
surface of the first epitaxial N-type gallium nitnide layer

v

forming an ohmic contact coupled to the back surface of }~_,1014
the first epitaxial N-type gallium nitride layer

~- 1006

~-1012

FIG. 10
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1510
Provide a polycrystaliine ceramic core /

'

Encapsulate the polycrystailine ceramic core / 1512
in a first adhesion shell

'

Encapsulate the first adhesion shell in a / 1514
conductive shell

é

Encapsulate the conductive shell in a second / 1516
adhesion shell

$

Encapsulate the second adhesion shell in a / 1518
barrier shell

:

1520
Join a bonding layer to the support structure /

'

Join a substantially single crystal layer to the / 1622
bonding layer

FiG. 15



