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200
\@ 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 s 202

a substantially single crystalline silicon layer coupled to the

bonding layer

¥

forming an epitaxial gallium vitride layer coupled to the  jw.r 204
substantially single crystailine silicon layer

forming a channel region coupled to the epitaxial gallivm
nitride layer by forming an epitaxial aluminum gallium nitride

barrier layer on the front surface of the epitaxial gallium

nitride laver
¥
forming a gate dielectric layer coupled to the epitaxial

aluminum gallium nitride barrier layer in the central portion of p~..» 208
the channel region

v

forming a gate contact coupled o the gate dielectric fayer P~ 210

v

forming a source contact at the first end of the channel region f~_~ 212

¥

forming a via at the second end of the channel region, the via
being through the epitaxial aluminum gallium nitride barrier |~ ™’ 214
layer and the epitaxial gallium nitride layer

¥

filling the via with a conductive material, and forming a drain

s 206

contact coupled to the via 216
v
removing the engineered substrate to expose the back surface
of the epitaxial gallium nitride layer s 218
v

forming a drain pad on the back surface of the epitaxial
gallium nitride layer, the drain pad electrically coupled to the j~_ 220
drain contact through the conductive material in the via

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 fayer

PCT/US2017/064726

s 402

v

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

s 404

¥

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

s 406

v

forming a channel region coupled to the second epitaxial N-

type gallium nitride layer by forming an epitaxial aluminum

gallium nitride barrier layer on the second epitaxial N-type
gallivm oitride layer

s 408

Y

forming a gate diclectric layer coupled to the epitaxial
aluminuro gallium nitride barrier layer in the central portion of
the channel region

e 410

v

forming a gate contact coupled to the gate dielectric layer

~ 412

¥

forming a source contact at the first end of the channel region

e~ 414

¥

forming a via through the second epitaxial N-type gallium
nitride layer at the second end of the channel region to expose
a portion of the first epitaxial N-type gallium nitride layer

s 416

¥

filling the via with a conductive material

s 418

v

forming a drain contact at the second end of the channel
region, the drain contact electrically coupled to the first
epitaxial N-type gallium nitride layer through the conductive
material in the via

v 420

FIG. 4
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