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Prowde an englneered substrate including:
Bo ycrystalline ceramic core:
a barrief Iayer encapsulatm the polycrystalline ceramic core;
a bonding P{er coupled to the barrier layer; and
a substantla smgle crystaline layer coupled to the

bonding Iayer

~— 102

v

Form an epitaxial gallium nitride layer coupled to the substantially
single crystalline layer

(_—~104

v

Form a plurality of trenches in the epitaxial gallium nitride layer | ~_- 106
v

Form a plurality of gates in the plurality of trenches ~_ 108
v

Form a plurality of sources on the epitaxial gallium nitride layer |~ __, 110

v

Form an interconnect structure on the plurality of sources and the
plurality of gates

~— 112

v

Form a metal bonding layer on the interconnect structure layer ~ f~— 114
v

Bond a conductive carrier to the metal bonding layer ~— 116
v

Remove the engineered substrate to expose a back surface of the

epitaxial gallium nitride layer ~— 118
v
Form adrain layer on the back surface of the epitaxial gallium 190
nitride layer ~—

v

Etch at least one portion of the epitaxial gallium nitride layer and
the interconnect structure to form at least one gate pad recess and

expose the metal layer embedded in the interconnect structure

~— 122

v

Form at least one gate electrode in the at least one gate pad
recess

~— 124

FIG. 1



WO 2025/019236 PCT/US2024/037384

2/8

FIG. 2B

QST TN~ 202

QST TN~ 202

FIG. 2D



WO 2025/019236 PCT/US2024/037384

3/8

ikl 210

QST 202

FIG. 2F

™ 214

™ 212

217 1N- 210

204
QST TN~ 202

FIG. 2G



WO 2025/019236 PCT/US2024/037384

4/8

N

FIG. 2H

218

211

FIG. 2]

220

S 211

FIG. 2J



PCT/US2024/037384

WO 2025/019236

5/8

€ 9OI1d

(e

N

o
N
N
(9]

T ssssssssssssT
R

L

0

0

€



WO 2025/019236

> 402

FIG. 4C
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FIG. 4B
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FIG. 4D
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( Outer Contact metal ™\ 520b
Adhesive metal ™\ 518b

Barrier metal ™\ 516b

530b < Adhesive metal ~_ 514b
Plating seed metal - 5120

\ Plated bonding metal ™. 510b
------------ R E——
( Plated bonding metal ~_ 510a

Plating seed metal ~_ 512a

Adhesive metal ™\ 514a

530a < Barrier metal N\ 516a
Adhesive metal ™\ 518a

\ Outer Contact metal ~_ 5203

FIG. 5
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FIG. 6A
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