wO 2024/157984 A1 |0 0000 KOO 000 0 0 0

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) 1 RANAIFR A HEHLES ~
EREER E;g
43) E/ABR %ﬁ

=

202458 H2H(02.08.2024)

O O 00 T OO
10) B2 RES
WO 2024/157984 A1

WIPO I PCT

(1) EF%FEF 2R

HO3H 9/17 (2006.01) HO3H 3/02 (2006.01)

Q1) EFRHREES - PCT/JP2024/001898
(22) ERRERERA - 202451 823H(23.01.2024)
(25) EFRHFED S5 - HAGE
(26) EFEARDERE - HAGE

(30) BEET—4 -
R 2023-008867 20235 1H24H(24.01.2023) JP
R 2023-140222 20238 H30H(30.08.2023) JP

(71) HEEA: H R & I #% X & £ (NITTO DENKO
CORPORATION) [JP/IP]; T 5678680 KPR AT %
A FHERE1TH1%&25 Osaka (JP).

(72) 3ERE: M1 & £ 2 (YANAGITANI, Takahiko);
T1698050 RR#AMHFHBEX FIRET1 TH1 0
4 FMh FRFEARFEB KXFEW Tokyo (JP).

B (TOKAL Satoshi); T 1698050 3R = #F
FEXPIEE1THITO4FBM &E
ABTBHAEA Tokyo (JP).

74 RIEA:RR BE, A JATOH, Tadashige ct al.);
T1000005 REMBFAEHXALOKWZTH 1
£F12 LOW MY PLAZA (BEZR
H4EREIL) 1 6/ Tokyo (JP).

B BEE(RTDOLRWRY, 2 TOREADENRF
EAETAE) | AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW,BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CV, CZ,DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, JP, KE, KG,
KH, KN, KP,KR,KW,KZ, LA, LC,LK,LR,LS, LU,
LY, MA, MD, MG, MK, MN, MU, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,

(54) Title: BULK ACOUSTIC WAVE FILTER AND METHOD FOR MANUFACTURING SAME
(54) DB : /NI BEBRT 1LY RUZDRIETTE

(1]

7

NNnaEn|
LN
Ll LU
NN
DIV
i
NN ASANRARRRRRRARRARAL

(57) Abstract: The present invention comprises: an acoustic Bragg reflector (12) in which a plurality of first acoustic
impedance layers (121) and second acoustic impedance layers (122) are alternately layered one by one, each of said
impedance layers being composed of a metal polycrystal or single crystal that is oriented in a predetermined direction, and
having a different acoustic impedance than the other; and a piczoelectric layer (14) that is provided on the acoustic Bragg
reflector (12) and is composed of a polycrystal or a single crystal piezoelectric material that is oriented in a predetermined
direction, the crystal lattice of the polycrystal or the single crystal matching the crystal lattice of the metal polycrystal or
single crystal of a layer among the first acoustic impedance layers and the second acoustic impedance layers that is at a

position close to the piezoelectric layer.
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[0004]

Bl M &
FADEBM : NILIBEBR7 1 VY RUEDODRIERE
P filg 3 BF
AFEBE, AT b7 VEORERFETERINIARB I A LI T

HBINIV)EERE (BAW :Bulk Acoustic Wave) 74L&, HFICTV Y v R
T MEIREE (SMR : Solidly Mounted Resonator) BB AW 1 L%
RUOZOHEEHFEICET 5,

BRI

BAWT 1)L IE. EEGHILMIBTHDIEERD/NILY DIRENZFIF
LTREDRRBEDESES A BAIE2@ARM I LY THS, EEB
ERWEEREZ7 1L5ELTR, EEEBORAICE LU 2REHMER (SA
W : Surface Acoustic Wave) ZFIBLAZSAWT 1LY BEVLNTWVEY
. BAWZ 41 LZIESAWT 1 LY LY EMBEELSEL. B2, LYdEWL
FiEBECHEAT LN TEZEVWIRBERT %,

BAWZ 4 L%ICIE, SMREMEHEDEFBAR (Film Bulk Acoustic Re
sonator) BDEDHAEFEET S, SMREMDBAWT 1LY IE, BE/MvE—
FUADNERDIENIREICBEE L TN BET Sy IRNBOLICEEE%
BZ%, chictLT. FBARBEDMBAWY 1 L4k, —EZRICZLEAAER S
LNERDOZEREZ2EC LEICEEE%2EA 5, 2D LD QBEDHEE
ICkY, SMREMBAWT ALY IEFBAREDE D&Y HHEHEIARED
BWEWDRHBEET 5,

BIRTE, A= b7 VBOEEBT7 1 LS ELTEREINRTVSS
MREEDBAWZ 1 L7 &, ZEBETM4F (Si0) Mol EAN Y E—F VR
BEFBEAN VE— TV ABOEHRTRIYEEVWRFTHIIVITRATY (W
) RPEVTTY (M) EDEBMOKDEIEMN VE-FVABEXEBICEEL
BRIy IREESE. MECRKE#MAIBICEERARAICEMLALSHOD
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[0005]

[0006]

[0007]

SICEWVWEREBICHIGT 270101, BEROBENEWVWEREERE. XITBE
EOLRPEEREZAVWEEEBEZEADEARE 71 LI’ KDLNTWS
FEEFSCBR 1ICiE, >3y Si) ( Bie~ TRy oL (M) . FHVEER
fOYF oL (SrTi0) FEORBRERMNOMKZDERDKEIC. PILDAZT LEEN
)9 L (Balr0y) . YTRTULYVHIVEE/INY) T L (Ba(MgsTay:)0,) « F
HUBNILY D L (CaTil) EOROTRAAA NBLEHMO > BOEWVWICEE
A VE— SV ANERDEFEZIEIF O VILEILLYRBICEET S &
TEETSv I/RPBEMHRL. ZBET S v IRNBOKAICIEYF
VIVEICEYFIVBN)DLDLHZEEEZMK L TSMREBAWY
I EFEETZIEPRBEINTWVWS, TDLIHIC, TEYFVvILEE
AWT., &R, BT Sy IRFNBRUCEERBEIERFHRT S &L Y,
ZEEBIEIEROEROBESRE T EES LLEAOBENSVWSHEX L8
ERERD, TORH. BVWEARESICHRLIESMREBAWY 1LY A

/5N,

FoATHAT SRR
FFEIF TR
Bkl c HAERR2003—-10137 55

FEEADOHE

FALSBERL LD & T 2FE

FEECTH. BHOT XX —0—HEBIERINDLH. SMREB
AWD 1 LS T, ZTORELFZESCAOIC. EEBTELLBRZ T 1)
HHAEDNTHREDNH D, SMREBAWT 4 LY TR, ANINAEERE
B> TEEBA TSR ITAMICEBINAWRETIREII S LI
BET Sy IRNBADABICEAEINSG 2D, EEBTELLRIIEET
Sw I REEEN L THAEICKRBERINS, LML, FEFXE 1 ICEEHODOSM
REBAWY Lok BETSy VRHGEEBRT 251 VE—FVXE
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[0008]

[0009]

[0010]

[0011]

[0012]

ROMMEA VY E—F VY IABAVWTNEESI VIR (E53IvIR) BTHB
EDD, ERMNMELS, EEED SABAORBMUEMEVEVWIRREET
%,

AFERAMERLELD & T2FEIF. aVWARBBICNIELDD. EEBD

SHEADHBMATVSMREBAWI LY ERHTZETH B,
AR EERT BIOHDFE

LEBRBEAMRT 2OICRINIAFKBPICHRZIETDSMREBAWY
1 IV F I

a) WINEMEDHAHICER L-EBDSRaEXIEEFZERNOKY. BV

ICBEA VE—Y VAP ERDIBIZE(N VE— SV RABEE2FE (0K
— SV ABIREICIET DENETNEREBE L LBE TSy k¥ &,

b) RIEEEE TSy FREBLICHITIONAL. FAEDHFBICER LS HES
RITBEROFEFRIOXDIEEBTH> T, EEHRIIIBEFRDESR
FH. AIREE1 BB VE— VUV ABRUVAIGRE2EEI VE—FVIED
DLEEEBICEWIEBICHIBEDEEDZHAENIERFROEREIS T &
BLTWIEEEE

EEZ %,

—MIC. EBRESIIZLY BREEERNFV, AFERPICHEDIE1DS
MREBAWT A JLSILBITZEET Sy IRFERIIETNEEBRT 2E8ED
WIThEEBHNOMD20D. FEIMVWVITIhEES IV RBOEE TS v IR
Wasd Y EEEAMENTV. TDLH, AEBIHESSMREBAWT 1LY

 FEEDSBET Sy IRFBEN L THBARRT 2MEE2E< T2
ZENTES,

Fre. REBPIEDIBET1TOSMREBAWT LY 1E. EEEBIFREDS
MICEM LZEEFROSRHBRIIEZRINOKD 720D, &WVEIREEICH G
THIENTES,

CDEIREHREETSESMREBAWI 1LY L, SETSy ISR
DEBEEBEBEZIRAICIES XD vIILATHERTZ I &ICLY., BRICHE
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TEIENTED, ThADE, COLIBREREETSSMREBAWT 1
o =BHET B HEIE.

FEDHSREAREMICET 2EESHNORIEREEET 2 ERERTE
&

RIECERDORAIC. WINERIEEROBEBROBERB T EEEST S-S
BMTEZETL2EENIOMY. BWIEES VE— SV IANELRSZE 1 FEA(
VE—SVABEE2BEA VE—SVRABERBILIBT DT hEThEH.
IS XU v IVETHERTEIEILLYBET Sy IRNSE AT ZE
7oy I RABERETIREE.

RIELEE TS5 v FREBOLIC, AIRE1 TR/ VY E— SV ABERIELEE
2EEAVE— SV ABDOYLRLEICHIBOEBDRRIETF EEET S
RS TEBTIEERIOMIEEREZIESF O vILRICLYERT S
EFEEBFRIREE

28T 3,

[0013] HUEEEMRICH T IRIEEAIEDTEREIE. EEEBICENXT 2% EROERA
MX I EFROBEREOAMICH L TED D, FIAIE. NAROD; E%
B9 58{cmmEss (Zn0) . Bt~/ x> LFEER (MgZn0) . 217 D
L (AIN)  2ERAVYYTLTIVE =T L (ScAN) ELLHLEEBA. (
000N EAEEBICFEITICAZ & S ITERT 2HBEICIE. ERICIE3EEERR
MEX ISLOEICEEN Mt A2 AT 2 ERMEE T 2BEBREAV. HERHMICE

BREZAGEMEDHEREE T 5 & LU,

[0014] AFEBBICHREZBEIDOSMREBAWI 4 LFICEWT, RIEE 1 ZE Y
E—4 Y 2ABORFEREDEEFIRE2EZTESN VE—FV ABORFEERED
ERMEWT ENFE LWV, EFRMICIE, BB REOREREDED I SE
WAZBEWA TR LIETH 2B RELLIEZREN. 0~1. 1OHERICH S
ZEMNFFLW, ThICLY, BEZBICHEIBERXIGIFEICL>THETE
E(AVE—SFVABEFE2EEM VE— SV ABO—AMUADN LRI NT
LEDEWDIVRVEMADBENTES,
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[0015]

[0016]

[0017]

[0018]

BZIE, B1EBEBAVE— SV RABEFE2EE( VE—FVIABOMED
—HICAE (ZRTOEEEREEMNS.8X10/K) &, HAICF& > (F8.4X10
/K) ZZFNENAWVWD I &ICL Y, BERELIEREZ1.06&6T252&MT
x5,

AIEEE 1 B2 VE— IV RAEBDEESA VE—Y VYV RADELRIZE 2 EE
AVE—F 2V ABDEZEA VE—F VYV ADED I BEVWAEBEVWATRLE
ETHEIBZESA VE— SV ALBEBEMBULTHZZETFFELWL, DL
NI, BEBAIVE—FVROENKREVWEIZEN VE—FVRARVE2SE
EBAVE—4YVRABERWSZEICLY, BE1BEAVE—YVIARVE2
BEAVE— S VRABOBRED B LTHEEE TSy IRFEELIHES
ZENTED, X1 ICRBEBOD TSy FRNBTHE. BBV E—F
ALLIEEEN.34THY ., BETS v IRMEELIEZDICIE. F1H
B VE—YVARVE2ZEA VE—F VY ABEIVEU LR T ZNELNDH
%, NICH LT, AFEBOLIIC. BB U E—F U ALEEEZIL LIS
Thid, BETSYIIRNBIBEIZIET1ZE/I VE—FSFVARVE22ZE
AV ABEHUTET B ENTES,

BZIE, B1EBEBAVE— SV RABEFE2EE( VE—FVIABOMED
—HICHE (B2 -4 R85X108) | thAICFH Y (R27X108) %%
NEhAWRZEICLY, BB VY E—Y U RILEEER3. 15T &N
TE?, CDEIIC. BI1ZFEBAVE—YVRABEFE2EFE(VE—H VR
BOo—AICHE%E, BAICFIVEBWEZSMREBAWY 1LY IE, Lk
DHFREROREZTEA VE—F VY ADLEORBEDRICEWVWTEFE LW,

BB, BEITSYIRHNBEFEBOEICHOBINEL TWTH LU,
BIZIE, BET Sy IRESGEEEBOBIC. EEREZFULDICEKITLN
IROBBDIED—HAENEIEZIENTES, BE. CORDER
BEBETHDID. EBENSOABANDOBRBMICEZ D2HEIFEWN, Tk
BBy RNREEEBDOEIC. EEBOSERXISEERDIESR
FEEAEL, BHD, AIRSE1E8/ VE— SV ABRVRIBFE2EE1 v E
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[0019]

[0020]

[0021]

— SV ABDS BEEEBIOGEWIBICHIBDEEDEZERENILERERD

REETFEEET 2. @RXRBIEEE (EEREZET) HDOKDINNY I 7B
ENEITTELIN, COEDBNRNY T 7EBENEIRDLZEICLY., EE
BORRMAELYUBLKTRIENTES, BH. /Ny 77 BHIMEEDL SR
AT, EEENOHABADOHERMICSA 2R EEZTEDLRLITMAS L
HIC. Ny T 7BIFELS BIAIE. EEBLYBEL) 752 &NEHELL

AFEBICHEDE2OSMREBAWY 1LY I,

a) MEDAEICREMLAEBEDEHRITERENOMIET1EES VE
—FV2BE. MEDHEIKEALAES IV ROEHREXIZEFRIN LK
YRIECE 1 BEA VE— YV ABEBEAN VE— YV AN ERDIE2EFE
A VE—F YV ZBIRBEICIBT DTN TNEHEB LB E TSy kg
&L

b) RIEEEE TSy FREBLICHITIONAL. FAEDHFBICER LS HES
RIGBERKOFEFRIOXDIEEBTH > C. RIS HRXIIFILEBERD
fEmig TN, AIRRHE 1 B8/ VE— 9V ABRUVAIRE28E/ v E—45 Y
ABDS> BRIKEEBBIEVWIBILHZBOERENITBERERDOERBF &
BEHSLTWREERE

EEZ %,

AHEBIHRDIE2OSMREBAWT 1LY IE, BE1BFE(VE—FUR
BEE2BEAVE— SV RBDOYBLO—ANEENILMDH. EEN WV
TNhEESIVRETHIBET Sy IRHB%HBADSMREBAWY 1
WoEYE EBENSEET Sy IRNBEN L THEANERT 214D
BV, T ARBICRDIE2OSMREBAWY 1LY I1E. FEBHIFFE
DOHEICEBELEBROSHERITEERNOMD<H. BVEREEIC
WG B ENTED,

AEBPICEWT,

AIEEE2DSMREBAWY 1 LY H2E, RIFEE1 ZESA VE—Y VB
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[0022]

[0023]

[0024]

RURIGEE2EEA VE—F VABICETRARICEHRB L TEEEINhTEY

AIEC2EDSMREBAWD 4 LA ICH T RIEEEE T S v FRFFSEALH

RIEEES I VANOMBEGEMICLYERINhTWDS
EVWDEBHRERD I ENTE D,

ZDEDIT, 28 (RIFELLLE) OFE2OSMREBAWT 4 LINES
TOAMNOHBEHBMICEY WMD) BREIhbZ&iICkY, BETS
v I RFSBRETAEEIMNICHEEL O OBEBOSMREBAWY 1 LY 55E
LETNAZEBRT DI ENTED, TOR, BERMOMBNE 2 FEA
VE—SURABOMBERL (RiEESIIR) THBD., HET/NMR
DEGERRIC, F2HEA VE—SY UV ABEEHEMHERBICERT 22 AT
X2, ThICLY, BETOEREBRIETZENTE D,

AEBPICHRDZE2OSMREBAWT 1 LY DELESEIL.

FEDHSREAREMICET 2EESHNORIEREEET 2 ERERTE
&L

RIESEROREIC, FIEDHBICER LB OZ AT EERN S
2HEI1BEBA VS UVRABE. MEDAMICERMLEES IV ADSESA
XIFBEEENOKYAIGEE 1 FEA VE— SV ABERBEERBI VY E—4HU R
NERQDLE2FEA VE—F UV ABEREIKIBT 2ENEThER. TS+
YIETHRTZIEINSLYBET Sy IRFAREERTIZET SV Y
[RETERERTIE S

RIELEE TS5 v FREBOLIC, AIRE1 TR/ VY E— SV ABERIELEE
2EEAVE— SV ABDO LR EICHIBOESRE T EEST M
FeBT2EERDIORDIEBEEZIEYF Vv IIVEICLYERTZEERE
ERITRRE

28T 3,

BE, BIFBAVESVIABEE2FER( VE— SV IABOREEIRI
BHaWw, >T. BBISY IIRFABRZENRTIEBD DS, FIEEERD
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REIKREEVEIL. F1BE/AVE—4Y VB (TALLEEREDE) &
B2EEAVE—FVRAE (B3I VZREDE) ODWTIhTH>TH L,
[0025] LEEHE20DSMREBAWY 1LY DHEEFZEIE.
AREE75y FIREBEEIRICEVWT, FIREI1ZE/VYE—F VR
BRUAIGE2EE/I VE—F UV ABZERTHEIC. BWIRIRSE 1 58
A VE—SVZBRUVAIEE2EFESM VY E—F VY ZABICETRAREICER L
TET DIEEL.
FIEEEE TSy VRSB ERTIRICBW(RIREE2ZE1 VE—4SF VU E
VERT HBRICERFIC. 2EDE2EES VE—F 2 ABDOEKRCRIGE2ED
FE2EEAVE— YV ABODETILHZ2BEDE1 EE( VY E—FVREDHE
LRI IV ADSHBEXITBFEREIEIF O vILRRIE S,
ZENTED, ThiITLY, FIEE2E (XIF3MELUL) ODBE2DSMREB
AWD A LI BESIVRADOMBERMICLYERINAT NI REES
ICER T B2 ENTE S,
FEA DR
[0026] AHFBICLY., BVEEBEHICHIELDD. EEBH O AEBADOKEMED
BUWSMREBAWI ALY EBDIENTE D,
[ T D & 7 E A
[0027] [RN]ASBICEZE1DOSMREBAWY 1LY D—EfERE (81 =2k
R8) DOWBHERK % 7~ 9 HitkmE B,
[R2A155 1 EEMEDSMREBAWY 4 LY DELERKICE T 2 ERER
TRE% Y HtrmEE,
[B12B145 1 EEMEDSMREBAWY 1 LY DEEFZICHITEZETS
v TR ESEFETEORPREZ R~ HEtTE X,
[B12C155 1 EEMEDSMREBAWY 1 LY DEEFZICHITEZETS
v TR ESEFETEORPREZ R~ HEtTE X,
[2D]1% 1 EEMEDSMREBAWY 1 LY DEERXICEWT, ZET
v I RNBEEHELCRBZRTHBTER,
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W7 47 ICDE, HtTE %% L EEEFHEMIREE,
[RCIEEBHIBILAA VIV ILTIIZILHOKDE 1 REHEDSM
REBAWT 4 J)LAICDE, MMTEZBE L EEETFHEHMESTE,
[RAA]EEBHIERILEMAOMD B 1 EREMEDSMRIEBAWT 1 L4 IC
DE, 20-0AF v U TXBEIMAEZ T o &R ER"T V5 7,
[H4B]EBENBIE~Y TRV LEMHNONSE 1 EEFEDSMREBA
W2 A ILBICDE, 20-w RAF+ Y TXIBOITAE AT > ERERT VS
o

[RACIEEBHIBILRAA Y I ILTIIZILHELKDE 1 REHEDSM
REBAWTZ A J)LAICDE, 260-wRF+ Y TCXBEITAEZT>ER%E
~YTZ7,

[B5A1%E 1 EHEMEDSMREBAWT A LA ICHEITDE1 ZE( v E—4
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[R6A]E 1 EFEMEDSMREBAWT 4 LA ICH T HEICEMASRDE
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WIZOLhLKDZEBEICOVWTE LN EFEIT K,
[R7AIEEBN BRI Esa O D 5E 1 EMEDSMREBAWD 1 LFIC
DX, EEBEMEAE LEBRERT VS 7,

[M7B]EEBEABIE~Y IRV LEMANONSE 1 EEFEDSMREBA
W74 LS ICDE, BRBEHEERELERBRETRT VST,
[R7ICIEEBHIBILR AV I VLTINIZDLHOLKDE 1 REMEDOSM
REBAWT A JLFICDE, BRBFEUHZAELERERT IS 7,
[B81%5 1 EEFEDSMREB AWT 1LY ODEFRFI OIEIEER & = I Mk
&,

[AIZIER AV I I LTI Z b (Scp pAlygN) DOWRBEEBBEMBT
BZIERLKFEELAEEI ZEEFEDOSMREBAWT 4 LY D—HIICD X,
M = w5 Lt EEEFHRMREE,

[MBIBIER AV I ILTINIZ b (ScophloeN) DNORBEEBBEEMBT
BZIERLKFEELAEEI ZEEFEDOSMREBAWT 4 LY D—HIICD X,
M = w5 Lt EEEFHRMREE,
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DSMREBAWT 1 LYD—FICDE, XIREFTICLYESN(10-11)E
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[B412]Scy Al NN OX D EEBEZMET 2 &R ER LAEE 1 EfeURED
SMREIBAWT 4 LY D—HFICDXESNIEBEBDOEFEIFE,
[B2131Sco, AL s NDN S D EEBBZMBA Y 5 EAK R LAE 1 ERFED
SMREBAWT A ILYD—HBUIDERONIEERBICOE. wAF v VT
XIREITRHE AT o ERERT IS 7,

[B4141Sco, ALy NDN S D EEBBZMBA YT 5 EAK R LAE 1 ERFED
SMREBAWTZ A LHD—BICDEFTLNALEERBICDE, (10-11)ERT
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INTERNATIONAL SEARCH REPORT International application No.
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1: JP 2006-166036 A (MURATA MANUFACTURING CO., LTD.) 22 June 2006 (2006-06-22)
paragraphs [0030]-[0056], fig. 1, 3, 5
& US 2006/0119230 A 1, paragraphs [0037]-[0074], fig. 1, 3A-1 to 5B-2

The claims are classified into the following two inventions.

(Invention 1) Claims 1-4 and 7

Claim 1 lacks novelty in the light of document 1, and thus does not have special technical features. However,
claim 2 depending from claim 1 has the special technical feature of "the thermal expansion ratio index value, which
is obtained by dividing the higher of the value of the thermal expansion rate of the first acoustic impedance layer
and the value of the thermal expansion rate of the second acoustic impedance layer by the lower, is within the range
between 1.0 and 1.1". Claim 4 citing claim 2 also has the same special technical feature as claim 2. Therefore, claims
1-2 and claim 4 citing claim 2 are classified as invention 1.

Furthermore, claim 3 and claim 4 citing claim 3 depend from claim 1 and are inventively linked to claim 1, and
thus are classified as invention 1.

Additionally, claim 7 is substantially identical to or similarly closely related to claim 1, and thus is classified as
invention 1.

(Invention 2) Claims 5-6 and 8-9

Claims 5-6 and 8-9 share, with claim 2 classified as invention 1, the feature of a "SMR-type BAW filter
comprising: a) an acoustic Bragg reflector which is composed of multiple repetitions of alternate staking of a single
first acoustic impedance layer made of metal polycrystals or single crystals oriented in a prescribed direction, and
a single second acoustic impedance layer made of polycrystals or single crystals oriented in a prescribed direction
and having an acoustic impedance different from that of the first acoustic impedance layer; and b) a piezoelectric
layer that is provided on the acoustic Bragg reflector and is made of a piezoelectric body of polycrystals or single
crystals oriented in a prescribed direction, where the crystal lattice of the polycrystals or the single crystals in the
piezoelectric layer is consistent with the crystal lattice of polycrystals or single crystals in a layer at a position
close to the piezoelectric layer among the first acoustic impedance layer and the second acoustic impedance
layer". However, this feature does not make a contribution over the prior art in the light of the content disclosed in
document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no other identical or
corresponding special technical features between claims 5-6, 8-9 and claim 2.

Additionally, claims 5-6 and 8-9 do not depend from claim 1. Moreover, claims 5-6 and 8-9 are not substantially
identical to or similarly closely related to any of the claims classified as invention 1.

Therefore, claims 5-6 and 8-9 cannot be classified as invention 1.

Claims 5-6 and 8-9 are classified as invention 2 as a result of having the special technical feature of "an acoustic
Bragg reflector which is composed of multiple repetitions of alternate staking of a single first acoustic impedance
layer made of metal polycrystals or single crystals oriented in a prescribed direction, and a single second acoustic
impedance layer made of polycrystals or single crystals of ceramics oriented in a prescribed direction and having an
acoustic impedance different from that of the first acoustic impedance layer".
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1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
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2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
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3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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