WO 2023/167633 PCT/SG2022/050115

115

116 116
FIG. 1A

114

FIG. 1B



WO 2023/167633 PCT/SG2022/050115

2/15

106
108

110

FIG. 2A

FIG. 2B

103 ——
102
104
106

108
110

FIG. 2C

102
104
106
108
110

FIG. 2D



WO 2023/167633 PCT/SG2022/050115

315

112
118
122

112

4118

122
102
104
106
108
110

114 FIG. 2G



WO 2023/167633

202

4/15

206

208
210

FIG. 3A

214

218

FIG. 3B

PCT/SG2022/050115

215

120

120



WO 2023/167633

206

208
210

5/15

FIG. 4B

404—+

202

402
206
208
210

404—

FIG. 4C

215
202

402—

206

208
210

FIG. 4D

PCT/SG2022/050115



WO 2023/167633 PCT/SG2022/050115

6/15

218

218
222

FIG. 4E

218
222

FIG. 4F

404——
406—
202— L
402—
206—¢

208
210

FIG. 4G



WO 2023/167633 PCT/SG2022/050115

7115

FIG. 5A
120 130 140
A

! nwwf’_w M / \ 1 \
I

FIG. 5B



WO 2023/167633

8/15

FIG. 6A

FIG. 6B

FIG. 6C

PCT/SG2022/050115



WO 2023/167633 PCT/SG2022/050115

9/15

FiG. 6D

FIG. 6E



WO 2023/167633 PCT/SG2022/050115

10/15

LNY




WO 2023/167633 PCT/SG2022/050115

1115

FIG. 8



WO 2023/167633 PCT/SG2022/050115

12/15

FIG. 9



WO 2023/167633 PCT/SG2022/050115

13/15

/— 300

Forming one or more etched oxide regions on at least one
Silicon-On-Insulator (SOIl) wafer 302

A 4

Forming a lithium-niobate-on-insulator (LNOI) comprising a

lithium niobate layer, at least two electrodes and a silicon
dioxidg layer 304

Bonding together the LNOI and the SOI 306

FIG. 10



WO 2023/167633 PCT/SG2022/050115

14/15

/- 400

Take the first part of the modulator 402

\ 4
Grow silicon di oxide layer, grow the SiN layer and then

pattern 404
Grow additional SiO2 and then planarize 406

|

Define etch hole or etched region to provide a region for the
bonding of the LNOI chip 408

A 4

Define etch hole to provide a region for the metal electrociﬁso

!

Bond LNOI chip to the SOI wafer, which may or may not
include additional metal on the LNOI wafer 412

}

Remove excess substrate on top of the LNOI may or may not
be removed 414

FIG. 11



WO 2023/167633

PCT/SG2022/050115

15/15

/— 450

Take the first part of the modulator 452

Y

Grow silicon di oxide layer, grow the SiN layer and then

pattern 454
Grow additional SiO2 and then planarize 456

|

Define etch hole or etched region to provide a region for the
bonding of the LNOI chip 458

A 4

Bond LNOI chip to the SOI wafer

460
Remove substrate
462
Remove some of the oxide and define metal 464

Electrodes

FIG. 12



