WO 2022/203590 PCT/SG2021/050151

1/22

FIG. 1
Electrode
\
\
106

Piezoelectric layer
\

\
104

Support

102




WO 2022/203590
2/22

FIG. 2

PCT/SG2021/050151

form a support

~
202
form a piezoelectric
layer \
204
form an electrode
N\

206



PCT/SG2021/050151

3/22

Al

JAIE3aU

BPUNOQ Paxi]

aanisod aAnedou

XBA] XeIN
S9LIBpUNOq PaXI

wﬁmm od 5&2

I

.Hmmﬁ@rﬁ JSUI3 ],

i
¥
i
i

WO 2022/203590

A @v JATIESAU XBIN i A mv

€ O



PCT/SG2021/050151

WO 2022/203590

4/22

sped puoq [eJo| apo1dA]2 doj Tl @
JL1}09]20Z31 3PIXO UODI[IS
uooris padop ++uf®  (go1) Suoje ajensqns woonyis --d. o20p
azoy avoy 491¥ Q) eyoy (E9LY (2)

W\ (001) Suofe apensqns Saﬁ%

i

A)1ARD potmIo)-a1g

-

1
1
(=¥
NN

7
7

A

T

§

\\\

/

(001) Suofe ajensqns :8:5%
i
P iiheo pottio}-alg \\&

7

%
Z
—1
.
.

)

A90% eponssjedoy
q0lL¥

sped puog

¥ "OId

sped puog -

eg0y



PCT/SG2021/050151

WO 2022/203590

5/22

woor[rs padop ++ufE

4c0s av0s

7

ADL 2uny
0} 9PIXO0 UODI[IS

sped puoq [e30]N

OLII3[A0Z21]

Q)

+u o_nﬁﬁoa
:oo: IS @omoQ

2 1
Y «:Q

(001) Suore ayensqns uooms -d

| (001) Suo[e aJe1ISqNS UOII[IS \ 7
\\\ . ettt

uonej[osi TwOFS‘OO_M
10J 9pIXO Qoo:_m

e

\\

Ilﬁ‘_ﬁ\.
.
\\\\\\\\\\

*é t\w‘?

9PIXO UOAI[IS

ev0G

apond3a doj (el @

- mmom

(®)

(001) Suoje aye1ISqNS UOII[IS \
\\§§§§ A \

UONB[OSI [BILNJI[H]

10J 9pIX0 :oo:_mN

ADJ, [2un

0] OPIXO :oo:_m\

\\\\\

\\\

\\\\
\\ @ AED

Ezmamé& R.

SN

991G 980G

sped puog

q90G  2pompafo dog \.

qoLg

ed|
o K |

SPEA PUOY sy

mo LG
B80S



PCT/SG2021/050151

6/22

() aampesadua

08 9 00 0T 0 0 o

11

()

Q§§N = 0L 3P0, T
¥y o

558

S 15 = w

1

mwmﬁﬁ& prrnus il o

001-
1
-
S i

75

5

{13, aamesaduay
woow w4 W

3 % P % % p % 2 3

De/WldL L G1- = 301 pa0
411>

@Mww ..............

WO 2022/203590

(onededy 2105

I |

Coaddddy Y p



PCT/SG2021/050151

WO 2022/203590

7/22

pod asueg o,

SIS

S2POIIDLD
doy

RS

SLOBIR0L31 4

5

v
yiod sar(q o]

o

alensqns

paxid

(9)

LD

aamsod oAnEdou

_/SALIBpUNOq PaxI,
mkx oAne3u §§

&

s \\\.\\\.‘\\«\M. \\\\\§\
\§\\\\\\\N\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\w\ . \§\
\ T % ﬁx

..... \ “\\“ﬁ\\\\\%\\\g\
§§\\\\x\\\\\ _
\\§m

N

R TR TR RN R R T IR

wymbwnsw
w paxi4

\\
§m

\ _________
!

/ \\\\\\w\\\\\\\\\% g

B S N

AR

N .A
i . \\\\\§\w

ENIENS

m

m aanisod
hialifiel ) 11804

e (e)



PCT/SG2021/050151

WO 2022/203590

8/22

(zH) Sousnbary

0]

L 4

(20a32p) Wmﬁﬁaw

8 'Ol

{ZHI) Souanbasy

056 0r6_0¢6 026 016 006 068 08 08

;.,__W.;..f_,mﬁgﬁ

001

0L

000%
D00t

i 0oz
(3) spmpruden



\
V N Sy

u%

A
‘O]
6

v



FIG. 9B

.

\

o

=

Silicon s

.



0000000000000

FFFFFF

i
,.\\.-




0000000000000

FIG. 10A




0000000000000

FIG. 10B

1014a
1014b

_____________

;\\% Membrane portion

3333333« .
RN
N {
Nk E .
N
NN
NN n G e ,1 1(:0 ‘ a.\; lty
NN ‘ l :
§§\;.;.;.;. g
\ N
AN

Silicon oxide i Piezoelectric

| Metal bond pads

e
| Metal top electrode



WO 2022/203590 PCT/SG2021/050151
14/22

FIG. 10C
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FIG. 10F

1006

1004
1008 1008

1014b 1010
101
1014a i 016

[24E 4200 EREELEI IS LR LSO orteed

1002

* nt+doped silicon | cavity

R

1 Silicon oxide Piezoelectric

RhEREes

Metal bond pads

| Metal top electrode



WO 2022/203590 PCT/SG2021/050151

18/22

FIG. 10G
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FIG. 12
- . ® Measured results
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