PCT/US2018/013206

WO 2018/136278

{(Zo1) aunponas
siehsgns paseswbuly

(Ov1) 13 NeD

<

L "OI4

[T onueien

I42%
idg Negy pedog

05T

R Rk Ex & e e {(Dy302) 1suueyD
— BURoNpUoD

FT Neo padopun

1/18



PCT/US2018/013206

WO 2018/136278

(Z07) ainpnis
alensans passouibuy

(OF1) 1d3 NeD

<

< Oid

[T ousien

F472
id3 Negy pedog

PiT Neo padopun

R S

ast

{(D3302) puLey)
Bunonpuon

2/18



PCT/US2018/013206

WO 2018/136278

(Zo1) anponis
alensans passouibuy

{(OF 1) 1d3 NeD

<

£ Oid

oLe

[T olwelsn

F472
id3 Negy pedog

¥T Nes padopun

R S

ast

{D1302) teuueyd
Bunonpuon

3/18



PCT/US2018/013206

WO 2018/136278

(Zo1) anponis

elensgns passsuibug

(OF1) 1d3 NeD

<

¥ Oid

[T ousien

e

- R Y

ast

{(D3302) puLey)
Bunonpuon

4/18



PCT/US2018/013206

WO 2018/136278

(Zo1) aimonns
alensgns passsuibuy

{01LG) TNEIS JsABloUuoLl RILE o

(Ov1) 13 NeD

<

& "Oid

[T onueien

réa
idg Neey pedog

E

. (9307) Buuey)
Bunonpuon

5/18



PCT/US2018/013206

WO 2018/136278

(Zo1) anponis
alensans passouibuy

9 "Oid

[T ousien

0%9
%0L> Neoly

PiT Neo padopun

oGt

(930z) Iudeyg
Bunonpuod

6/18



PCT/US2018/013206

WO 2018/136278

(Zo1) anponis
alensans passouibuy

L "84

[T ousien

ovZ
NED-84 J0 'NBD-D
pue Neo Buneussyy

R S

ast

{(D3302) puLey)
Bunonpuon

7/18



PCT/US2018/013206

WO 2018/136278

(zol) simonas
sehsgns passsubul

8 "o

ET oluelen

oFR
(Negy-e4 / NeD-D
pue Neon Buieuisly J0)
feixeldd NeD-ain

I8 Neoly vaiisodwio] Mo padopun

P Neo pedopun

05t

N (£53302) euusy)

Bunonpuoc)

8/18



PCT/US2018/013206

WO 2018/136278

Neo-Qift

H6 "Oid

isLieq
Hoeg NEOYY

[E Ve Jatueq
Ned NEDIV

M\mmm

8

V6 "Oid

jeuueLD
NeD-aIn NEeD

isuieg
NEeDW

«U W NU

2
2

¥

‘P

¥

9/18



PCT/US2018/013206

WO 2018/136278

(Z01) einjonas
ajensgns passsuibuy

0L "9id

[T oeien

R Ry
e e e e e

COL L S

%ot
Al feneudy

SO SNNSNY,

10/18




WO 2018/136278

PCT/US2018/013206

1118

1116

1114

111

11/18

FIG. 11
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Providing a polycrystalline ceramic core

'

Encapsulate the polyerystalline ceramic core
in & first adhesion shell

'

Encapsulate the first adhesion shellin a
conductive shell

'

Encapsulate the conductive shell in a second
adhesion shell

'

Encapsulate the second adhesion shellin a
barrier shell

:

Join a bonding layer to the support structure

i

Join a substantially single crystal layer to the
bonding layer

FiG. 15
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Growing a buffer layer on an engineered / 1602
substrate

'

growing a first epitaxial layer on the buffer
tayer, wherein the first epitaxial layer is
characterized by a coefficient of thermal f 1604
expansion substantially equal to the coefficient
of thermal expansion of the engineered
substrate
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Growing a buffer layer on an engineered / 1702
substraie

'

growing one or more epitaxial layers on the
buffer layer, wherein at least one of the one or 1704
more epitaxial layers is characterized by a /
coefficient of thermal expansion substantially
equal to the coefficient of thermal expansion
of the engineered subsirate
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Growing a buffer layer on an engineered
substrate

'

Growing a first epitaxial layer coupled to the
buffer laver

'

Growing an AlGaN back barrier layer coupled
to the first epitaxial layer

i

Growing an undoped GaN layer coupled to the
AlGaN back barrier layer

i

Growing a barrier layer coupled to the
undoped GaN layer
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