WO 2025/049411 PCT/US2024/043918

1/21

100\\
f‘i(}z
DISPOSE A FIRST GRATING OVER A FIRST DONOR
SUBSTRATE
j—’iﬁéi
TRANSFER THE FIRST GRATING TO A WAVEGUIDE
SUBSTRATE

FIG. 1



WO 2025/049411 PCT/US2024/043918

2/21

.
L
.
.
.
|
i

I
|
|
|

|
|
|
|
|
|

I

204¢
I
!

FIG. 2

204b

'QOOOQGOO*a
QOOOOOOO0O N

QQQQOOOOQGOQOQ.
0.01010/0:01010.0.0.0.0/0]0
\ QOOO0OCCOOO0OO0
L 9.010.0/6.0.0.0.0/0.0.0/6.0,
010.0/0.010.0/6.010.6]0/
NOOOOQCCOOOO0/
LOOQCOOQOO,/
~LoOO0O00

204a

208



WO 2025/049411 PCT/US2024/043918

3/21

204a

3B,3C

FIG. 3A



PCT/US2024/043918

WO 2025/049411

4/21

de Old
10z
290¢ 290E 3G0¢ G4o0e q90¢ qs0e
/
B290¢ 290¢C 290
H i w\
oce A4 [oVAS
P02 aroz BPOC




PCT/US2024/043918

5/21

WO 2025/049411

J¢ Ol
¥Ze 7o ¥ee
/ W/ /
320% 2G0T o808 490ge qeie 490t
7 BQOC 290¢ EO0E
m { |
0ce &oe aze
07 G0 ey0l



WO 2025/049411 PCT/US2024/043918

6/21
4@0\
402
DISPOSE A FIRST COATING LAYER OVER A FIRST
DONOR SUBSTRATE
404
DISPOSE A FIRST DEVICE STRUCTURE OVER THE FIRST
COATING LAYER
406
DISPOSE A SECOND COATING LAYER OVER A SECOND
DONOR SUBSTRATE
408
DISPOSE A SECOND WAVEGUIDE STRUCTURE OVER
THE SECOND COATING LAYER
410
DISPOSE A THIRD COATING LAYER ON A THIRD DONOR
SUBSTRATE
412
DISPOSE A THIRD DEVICE STRUCTURE ON THE THIRD
COATING LAYER
414
TRANSFER THE FIRST DEVICE STRUCTURE TO A
WAVEGUIDE SUBSTRATE
416
TRANSFER THE SECOND DEVICE STRUCTURE TO THE
WAVEGUIDE SUBSTRATE
418
TRANSFER THE THIRD DEVICE STRUCTURE TO THE
WAVEGUIDE SUBSTRATE
420
DISPOSE AN ENCAPSULATION LAYER OVER THE
WAVEGUIDE SUBSTRATE

FIG. 4



PCT/US2024/043918

WO 2025/049411

7121

g old
N_‘N/
u i
505~
ng\
26 Ol
mom//
, 290¢ 2908 8008
206~
mgm\

g4 9l
807
A
/
205
B90¢ B90¢ B90E
mvem\
Vs 9ld
807
—
m H
/
z0s
mgm\




PCT/US2024/043918

8/21

WO 2025/049411

HG Ol 4G Ol
wrm// YAYA
— m A
m\, m
3908 590¢ 2908
0LS € B — —
Go0¢ qe08 Gs0e
ovom\\
o_wom\
98¢ 9i4
912 ,
/ =G 9l
m m m zz
0154 m * /
»
/ o
o0 |4%0e qg0e Go0e
ugm\ ayoz



PCT/US2024/043918

WO 2025/049411

9/21

G -
vig
]
07 \
€00 Bg0C 290¢
2908 2908 S90¢ ag0e q90¢ 490c
|
k| 1 m 3
; )i / ]
77 7 Y y, Y
9Lz 0L 07 2V 908 G0z 802 208 epoz
1S Ol
@ww//
¥
290¢ 090¢ 990%
owmi\\\

e




PCT/US2024/043918

WO 2025/049411

10/21

8iS 9ig g

A
)
(]
e |
"\_____'___.

a90¢ =90¢ 90e 490 q30¢ qe0e

290¢ 00T e90e

gl 0ls ¢l 908

.

\'m
oL
~

e

207 apoz 80Z 208 Bp0z

—

o)

N
e
S g

us

490¢e 4g0e qe0e

B200¢ B90C BG0L

200¢ S90¢ 290¢ \\
e 908

/

€K
—

/ /
s / / /
¢ 0is owomx\ nvom\\ 80C 208 mwemx\



PCT/US2024/043918

WO 2025/049411

11/21

NG )]
815 915 16
} | ]
A \
550e|  [oooe|  |sone Gooe|  |dooel  |gooe
: : w BOOE,  |BO0E|  (BG0E
olf 048 A
I
; : \M y—
8OZ 7oo
07 a0z’ ol BpOz




WO 2025/049411 PCT/US2024/043918

600\\ 12/21
f6(}2
DISPOSE A DEBONDING LAYER OVER ADONOR
SUBSTRATE
f":‘s(}d‘
DISPOSE A FIRST DEVICE STRUCTURE OVER THE
DEBONDING LAYER
f6(}6
DISPOSE A SECOND DEVICE STRUCTURE OVER THE
DEBONDING LAYER
fGGB
DISPOSE A THIRD DEVICE STRUCTURE ON THE
DEBONDING LAYER
f’S?D
DISPOSE A COATING LAYER QVER THE FIRST DEVICE
STRUCTURE, THE SECOND EVICE STRUCTURE, AND THE
THIRD DEVICE STRUCTURE
f612
REMOVE THE FIRST BEVICE STRUCTURE, THE SECOND
DEVICE STRUCTURE, AND THE THIRD DEVICE STRUCTURE
FROM THE DONOR SUBSTRATE
fBM
TRANSFER THE FIRST WAVEGUIDE STRUCTURE TO A
WAVEGUIDE SUBSTRATE
fﬁ‘iﬁ
TRANSFER THE SECOND WAVEGUIDE STRUCTURE TO
THE WAVEGUIDE SUBSTRATE
f618
TRANSFER THE THIRD WAVEGUIDE STRUCTURE TO THE
WAVEGUIDE SUBSTRATE
fx’:SQO
DISPOSE AN ENCAPSULATION LAYER OVER THE
WAVEGUIDE SUBSTRATE

FIG. 6



WO 2025/049411 PCT/US2024/043918

13/21
<t o0
Poen oo
ST 8
€ O o3 &)
™ ™
o o
) <
i~ [
S N
o
@
S
&
&
2]
&
g
o
(il
<
A




PCT/US2024/043918

WO 2025/049411

14/21

as old
743
]
308, 9%0E|  |9%0E Goge|  |dgoE,  |Go0E NM )
B90¢|  [e90%,  |BS0E
34 '9ld
zee
|
Gg0E|  |990E|  [dBOE .,
eg0e|  (e90€,  |B90E




PCT/US2024/043918

WO 2025/049411

15/21

44 9Ol
[z
)
20l
EQ0E Bg0E BO0E
290¢ 280 590¢ gg0e RERE ag0e
4 L _— /
[ [ 70. /
, ﬁ t
Qce o 0zs
4. 9ld
e
3
990€ 2908 300¢ a90e GERE qo0e
e g & :
/ / 90¢ 20¢ 90¢
x \ zoL
0ze oze )
0zg




PCT/US2024/043918

WO 2025/049411

16/21

STARIIE
10z
GooE|  |dooe|  |deoe
b €908,  |BOOE|  |B90E
2G0% o o) \
908 908 806 ove :
VA R /
[ v/ [
{ i
aze 0z
VAR
107
€508,  |B90E|  |E00E
5808,  [og0g| %908 Gooe|  |dooe|  |qooe
ya
/ / /
[ / o/ [
i { i
0ze 0ze 0ze




PCT/US2024/043918

WO 2025/049411

17/21

rL oOld

102

280e J80¢ 290€

ag0e 490¢ qe0e

0ce

0ce

Q0L

B230e

BO0C

1L Ol

AN

10z

o80¢e 280€ 290€

4aoe a80¢e el

0ce

EQ0T

Bg0C

B90C

[

]
\\

74N




WO 2025/049411 PCT/US2024/043918

18/21

FIG. 8A

800
™

FIG. 8B
)




WO 2025/049411 PCT/US2024/043918

19/21

306a

204z ’/g

FIG. 8B

FIG. 9A



WO 2025/049411 PCT/US2024/043918

20/21

FIG. 9B

1000
™~

FIG. 10B

mmmmmmmmmm

FIG. 10A



WO 2025/049411 PCT/US2024/043918

21/21

306C

2040’/%

FIG. 108



