12) FEFBAENICE DV T AR S -ERERE

(19) tH SR &NBOFR A HEHLES >
EEHR g
@3) ERABE _-'9//

2012 &£ 12 A 20 H(20.12.2012)

WIPOIPCT

10) B RES
WO 2012/173081 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

B 4R
HOIL 41/083 (2006.01)
HOIL 41/187 (2006.01)

EFRHEES:
EFRHRER:
EFrHEDOEE:
EFRARDOERE:

BERIET—H:
458 2011-133948 2011 &£ 6 B 16 H(16.06.2011)  JP

HEEA KEZBR < 2TOHREEIZDOOT): #%#X
% 1t A B & ¥E BT (Murata Manufacturing Co., Ltd.)
[JP/IP], T 6178555 A REA AT RAZ 1 TH
1 0% 15 Kyoto (JP).

EHRE LU

ZBAE/MHEA CRKEIZDWTO&): AKX
(NISHIKAWA, Masanaga) [JP/JP]; T 6178555 JRERFT
ERETRAZ1TE10& 15 #HA&#
FMHEEEFRAN Kyoto JP). JL )1 HE(KITAGAWA,
Sachio) [JP/JP]; T 6178555 REANTRERTREE
1TE10H15 #As# FHEMERN
Kyoto (JP). 78 # {& M (NISHIMURA, Toshio) [JP/JP];
T6178555 REBFRERMEME 1 TE1 0%
15 HAt FHEEFRAN Kyt (P). A S

HO2N 2/00 (2006.01)

PCT/IP2012/064889

2012 % 6 B 11 H(11.06.2012)
BA:E

BA:E

(74

(8D

(84)

¥ H & (YODA, Tadashi) [JP/JP]; T 6178555 IR ERKT
EEATRAEZ1TE10E 15 #HAstt
FHEEERRA Kyoto (JP).

REAN FHEHTEAN HEBIFHFETERR (Kaede
Patent Attorneys' Office); T 5400011 KB FF K i /1
hRERBABI1ITEHA4E3 45 Osaka(IP).

BEE (RTODLEWVEREY., 2 TOEFEOERNR
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FIL,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW.

HBEE (RTEOLGEWVRY ., £ TOEREOLERF
% AYE] HE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1 — 35 &
7 (AM, AZ, BY, KG, KZ, RU, TJ, TM), 3—0 /¥
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL FR,
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT,
NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

[(fEH]

(34
(34

wo 2012/173081 A 1[I I P00 OO OO

[Eg2A]

Title: LAMINATED PIEZOELECTRIC ACTUATOR
RAOLWH EREEET I/ F1I—4

[ 22a
22b
22¢
22d

W 22e

22f

22g

22h
L 22

22

(57 B#:

(57) Abstract: A laminated piezoelectric actuator (1) is
provided with: a laminated piezoelectric body (2), which
has a plurality of piezoelectric layers (21) and a plurality
of internal electrodes (22) alternately laminated therein,
has two parallel side surfaces extending in the lamination
direction of the piezoelectric layers (21) and the internal
electrodes (22), and has end portions of the internal elec-
trodes (22) exposed from the two side surfaces; external
electrodes (31, 32), each of which is provided on each of
the two side surfaces of the laminated piezoelectric body
(2), is connected to the internal electrode (22) end por-
tions exposed from each of the two side surfaces, and has
a bonding region (4a) where an external connecting con-
ductor (40) is bonded thereto with a solder (41); and
solder stopping sections (50), each of which is provided
adjacent to each bonding region (4a) on each of the two
side surfaces of the laminated piezoelectric body (2), and
has, on the bonding region (4a) side, an end portion that is
not parallel to each of the interlayer interfaces between
each of the piezoelectric layers (21) and each of the intern-
al electrodes (22) in the laminated piezoelectric body (2).
Consequently, the laminated piezoelectric actuator, which
can suppress deterioration of adhesion strength between
the piezoelectric layers and the internal electrodes due to
contraction stress of the solder that bonds lead lines to the
external electrodes, is provided.

[(fEH]



WO 2012/173081 A1 WK 00T 0 S A

M OAFRERE:

EFEREHRE (FHFE 21 £0)

~—

L+ s
JUFER NI
B Rl
N Dk i
VP> S
g SRl
IEWwHE D
IS AJRHD

@ © 1

=]

|24

=

L2
o

H
BIE (2)

BEE

W (22) &
5

EHIRZOQBEER

il
HeUNg<— 8
ERa gEowe
!
@t(@%ﬁ%ﬁw
E s v
@ﬁﬁ%ﬁﬁﬁ&@
VmHE G UH &
)%&%h%%ow
~SED LR
<aﬂué%:%Eo
P
WS H S
szﬁ$ﬁzmﬁﬁ
N l_@(”~E
it SRo
i) ' =S it >
v
om0 SRIOm Y
e el |
ﬁt®~52%€ﬁ?
Pt T RN
- aoRgVEELD

A B R o x
RHERE | ot
o _UWEY ST
NESE, Vit
CEREH FIEW W
H Y S =iz o FHESR
Me0SR {1ELy
BIU ||, — S | 1)
HREE )| o 8D
EOSRTRVU L



WO 2012/173081 1 PCT/JP2012/064889

[0001]

[0002]

[0003]

[0004]

B #H =
FRADEM : BEREETVF11—%
Ao EF

AFEBRE, EERFICEREZMMNT DI &ICLYRET 2. BEREEET
JF1I—4ICEAT B,

Bl

BIZIE, AAZDA— T —HAABBICEWT, LY IDPRYMITFSN
FHZEARAICBEIE2OICAVWLONE 7V F1I—4%E LT, BEA
AICHBET 2EBREEE7/F1I—9 052, (FRE HFE 138
) o

B1iE, B ICEBOBBREEETVF1T—4 2 0 0 DERKHY
BZEETHD, BEEEET7VF2I—4200lF EEELSIVIET105
a~105 ] EKREEH100a~100 0 &ABBIN-BERESHK
00&, AEREE/101a, 101 bE%EAS, AEBEHE101a, 10
Tbit, BEEEEXK100DEWIIHAT Z2AEICERENEZITONATY
%, WEE®H100a, 100c, 100e, 100g, 100 i d—AM
DimERIE, AEEME 1 01 bilEKEINTWE, WEEH100a, 100
c, 100e, 100g, 100 iiE, AHEEH1 01 bRAINSHEBER 1
01 afllicAbd > TEHULTWD, WEEH100b, 100d, 100 f,
100 ho—FHAIDOmEBIE. AEEE1 01 allEHINTWD, REER
100b, 100d, 100f, 100 hif, AEEE1 01 afllh SHER
EE1 01 bAICAL> TEITWS,

X5, ABEE10Ta, 101 biClE, BROFAMBBRSLEERM 10
2a, 102bHZNZTNRRISNTWD, FAMBHIELM102a, 1
O2bDRBAICIE, HEEE101a, 101 bABEEEHNMT B7DDY
— N1 0O3A¥HT1 04L& YEEINhTWS, BEREEEHKR1 00,
FEtLZIvJE105a~105 ) REEH100a~100i &DI&



WO 2012/173081 2 PCT/JP2012/064889

[0005]

[0006]

[0007]

[0008]

BRFAICOBLIEBINTWS, 0D, BEEREE7VF211—4200
TiE, V—FRT1TO3HLSEEIEMINBZ I &ICLY, BEREERKRTO
ONEEAMICHEY 2, BEEEE7ZVFa1I—49200lk, ZOfHEE
FIALT, LYXEEHIT LD ICEHEZHSAICBEIE D,

—fRIC, BEERE7Z /7 F21I—4 Tk, ¥HORBRHEFIC, AEERICH
T35+ HZRTN Y 2MFORBOMRE., LLEBEELEERDOARERIF
MINTWARAEUAAOEICHFENMIET 5 &, FHOERIGAIC L % HiE
EQETPY. BEENOLELZFORBEIRET DI ENHD, TI T, BE
BEE7VF1I—4%2007TId. FHMNEHLEESM102a, 102bI(
LY, ¥H104DRHEFIC, AMEHL101a, 101 bICHITZFET
04 %R%Mmd HBBORLOMBEIT. FLITHEEREERT 0 0 DASPERR 1
Otla, 101 bAEHRINTWBAEUAOHEICFEHNMIET 52 &AM
IEINTW5B,

Fro. BETER 2/10IE, BEECER 1 ICH 1T B AMNBRIEERM & L THEAE
T5LIYRMNEEARITONCBEEEE7 VF 1T —9’ATINTVS
o WEFXEA2 ICHWTIE, FHAMITHEHE ZNUADEEE DEICHFRDO L
CRMNBBEFMKT B ET. FHORMEIC, FHEMITREIBLA DMEEIC
EAMMIET DI ENHIEINTWS,

FeqT R >R

R SRR

Rkl 5BI2007—-15020 08
@R : B2 008—-6656 085 R
A OBE
FEANERL LD & T 25RE

BEEXXmh 1, 2ICEEHOBBEREE7Z VF1I—49 Tk, EEEZI VY
BENMEREDERAINBMIELDIENHDEWVW>BEESNH >, D
O REEIBE. FEMAIFFCSITIEAOIBICLZEAICE ST, E



WO 2012/173081 3 PCT/JP2012/064889

[0009]

[0010]

[0011]

[0012]

[0013]

BEIIVIBLAMEBEOBOHEERENMETLTEIZ2EDEERXDL
nd,

FIT. AFEBAOBMIE. AMERICY — NIREBEAST 2 EHOIMEICL
DRAICERLE. EERBENRERE OFOEEREDETZIH TS
ENTED, BERREV/F1I—9%2RRHETDI&ICH D,
REZERT BIODFE

AFEBICEIBERNEE7/F1I—41d. BEEESHE, ABEEE
. EEREZD, BEUEEKI. BHOEERBEERORNTEE S ARE
KBS THY, EEREBERMEREOBEAAICEVSETLZDOD
AEEA L. Z20REICHBEBDIFBATL L TWE, AMERIE. &
BREEAEOZDOAEDCZNZRICRITOSN, ZDOO[EICEHLTWS
NEEBOWMIMEFEHRINTH Y, ASMERAERIFHICLYEEIND
BRAREEE YT 5, FHILERR BEEEEAROZDOAEOZENETNICE
BRRBICERE L TRITSh, BEEEEAICEVWT, BBEEEKRICBITSE
EREERNMEREDERFEEFETEALRWVREBEZE LTV,

COBRICHWVWT, FHIEERIE, BEEEFEAOZDORABEO TN ZENIC
BEAMEICHEEL TR SN, BEemEBAICEWT, BEEEEKICEITS
EEGRELASBEBE OBAREEFTEALAVERZELTWS, 20D
=8, FHICBT XML EELTWEEDIE,. BEREERICBETBE
ERBEAMBERE OBBREE FTICRLRWN, Dk, FHMIFERD
FHOPRMEICL DISNPEERE - ASBER S OEBREICEWTEEARM
IKMbYITK K, BEEEEFRICSII2EERBEANBERE ODBREDES
MEOEKTEZIMMETZ2IENTEDS, 2T, EEFRELRIER S OB
DOREEZHRSIENTES, 4b. BEAFEEE. BEAAICERY 2FM
ThH b,

AFBICHRIBEEEEE7 V7 F 12T —4ICHEWVWT, ¥HIEFOmERIE, =
DOAEICEH L TWEAMBEBOIHIERE L TWVWDIENFELL,

OB TIE, EEFREERNMBEBE DHBEORKEEZHS I ENTE S,



WO 2012/173081 4 PCT/JP2012/064889

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

AREBICKIBEEEEET7 /7 F2I—9ICBWVWT, ABERIE. BEEE
EROZOOHEDENETNICRTONZALEBDO—HICOHEHGI N
B1AMERE. AMEBOMBICOIHMERINLE2NMERE 2F L.
B1TRRERS L OE2RMEEIL. EEFBEZN L TREIKEEILTL
BT ENTFELL,

COBRTIE, BEERET7/F1I—Y0BBABICKT 2HiEE KX
KTBHIENTES,

AREBICKIBEEEEET7 7 F1IT—4IC8WVWT, ¥HIEBOmREBIE, B
BREEEAROCAEOEWINMAYT 2FTR2 DDILO—ANSMAICED
EBTFE LV,

ZOERTIE, YH—ERES1P VI UL TERET 2 THRERERE
POF1I—FERETDIHEIC. AV TTBMAEBENMESLDWVTEHFH
IEERAFFEDHIRICT 22 EMNTE B,

A [OFYIES

AFERICENIE, FHLERRE, BEREEEFROZDORAEOENETNICE
BRRBICERE L TRITSh, BEEEEAICEVWT, BBEEEKRICBITSE
EREERNMEREDEFAFAADEFTLEALRWVREBEZELTWS, TDk
&, FHICBIT2¥HIEEEE L TWEELIE. BEEEERICBITEES
KEEANLEREDEBER@ME FITICALRW, JDkH, FHMTEFEOH
HOWRMEICL DISNNEERE EABEREDEBABEICEWTEEAMAIC
MbYIL< <, BEERERICSITI2EERBEANERE ODBEROEE®R
EOETZIMETEIIENTES, £>T,. EEFEENHBERE ORBED
REEBHSC I EDNTE D,

BT O & & 75 EA

(B 145aF ik 1 ICEEHOBEBEEE 7 7 F 1 T— 49 OBEANRER,
[BI2A]EMTRERICKRIEBEREET VF 1T — 9 OEKOMER,
[H2B]EREFEICHIEBEEET 7/ F 1 T— 9 OBHROAIERR,
[BI3ATMEIEEDE 1 DERHARTHE,



WO 2012/173081 5 PCT/JP2012/064889

[0020]

[0021]

[0022]

[0023]

[EI3BI¥HLLEDE 2 DERHI%ZR~TH,
[BA3CIHMILERDE 3 DEFAI %= ~T X,
[BIAATMEIEEDE 4 DERHI AR TH,
[B4B]¥MIEERDEHE 5 DEHHI A FTH,
[BACT¥MIEERDE 6 DERHI A RTH,
[B51¥MILERDE 7 DEFE %= R H,
HEARET H7-H DR

IR, AKBICKRIBEBEEE7 V7 F1I—9 OFEREROEEICON
THEZZR L TEHRAT 5,

B2 ARGARBEEICHRIBEEREET 7 F 1T —9 OBROMERE R
L. M2 BidfiiEm&KRE%ZRT,
B2ABLUH2BICRIBEBEREE7/F1IT—4 11k BHEUEEERK
2EFEATWDS, BEEEEKR2IE. EEEZIVIE2 1 tABREE2 2
ERRBIEEINTERINTWS, EEEZIvI/E2 11k, EEKE
Thd, EBEEZIvIEB21IE. EEEZIVvIE2 1 tAREEB2 2 &
DEEARAICABINTWS, §hAbE, EEESIVIE2 1 ON9EAHRA
. EEELZIVIEB21 EHNEER2 2 -DEEAAELITTHD, BE
BMEEHR2IE, BEARICRLS. BEARFEREELTVWS, LUTTIE. BE
FRAIAS7ZEDOEICSEWVT, HERAT2FTRIOOEAEEREE
E2oEmE L, HOXNAT Z2EFTLRIOOEABEEBEEEAR 2 DFIES £
VEmET S, £/, BEEEEKR 20 DOAEICERT 2 HE%, 1&E
BREXR20EAsAE T 5,
M2ABLUH2BICRITBEREE7ZVFa1IT—4 11, ABREESI 1
, 32%BA %, AMEE3 1, 32k, BEEEEK2D-D>OREICE
NENERITONTWS, APE®RI3I 1, 321F, NWMPE®R22%52NTL T, E
BEtESIvI/B2 1 ICERZHML CEBEEE7/F1I1—49 1 528EA
MICEHEIEDHIEITONTWS, AERE®R3 1, 32k, Ag. Cu
Au, Cr. NiHZ2WEIhLDEBDERREICIYFERINTWVWS



WO 2012/173081 6 PCT/JP2012/064889

[0024]

[0025]

[0026]

o Fe. BEBEEEKXR2ONEMEHL2 213, BMEHFRAOLALISIBEICERES
NEBEBORMEL22a~22 i BELTVWS, BHORMPEH2 2 a~
22 i1E, AMEE3 1, 320ANI—HICERINTWD, EFENICIE
. BBORTEER22a~22 i3, BEEREKR2DRAR (EHORLE
EH22a~22 i FPEVEZHA) ORIHVEERESHEH2 D= D> OAIER]
DRIFYEWEREZBELTWS, BRORMLER22a~22 i1F, H1
DODHEPEEREFE 2 DABEBOVNITNATHY., BE1OHRNBPEEREE20DR
MEREEEBAAICBWIREICEEEI NS,

REREHR22a, 22c, 22e, 22g, 22 ilE. B1HNRERTH
5, REEHR22a, 22c, 22e, 22g, 22 i O—HBADOKERIE.
HEEB 3 1 ICEHEIN TV, RHBEH22a, 22¢c, 226, 229
, 22 013, ASREES 1AL SHEER 3 2AIICAD > TKE (BEAM
KR LTERAA) ICEVPTWS, JO&E, AEEH22a, 22c¢, 2
2e, 229, 22i3 HBEEREAR2OEBAAORINVEEIEEHRK2
OZODAEBORI L UEWED, ASBERS 2 L ITERI N TLARL,

F/-. REEH22b, 22d, 22Ff, 22hid. HE2RPBEETH D
o WEREMB22b, 22d, 22, 22 hid. WEEER22a, 22c,
22e, 229, 22 i ORBICETNETNNEYT 2, RHBEE22b, 22d
, 22 f, 22 hO—HAIOWmERIE. AEBEE3 2 ICEFEINLTWS, KT
EiHE22b, 22d, 22f, 22 hik, AZMEE3 2AIHNSHAEEE 3 1
AIICAEMN> TKE (BEAFAIKCKLTERAMA) ICETTWS, D& X,
NEE/22b, 22d, 22f, 22hid, BEAEEEKR2DEAEAORE
INEEEEER 2D DOHEEAORI LVEW LS, AREEI 1 &1
BEHRInTuian,

BELEER20RIES L CEHEICHEER2 2 DmMBABRHE L TE Y.,
NorES L CEHEIFHEEARERS 3, 34ICLYBDNTVWDS, &
FRER3 3, 34I1C&Y, AMEB2 2O a— bPOREMHIEINS
o MIRAEEES3 3, 341k AAIE. TRFIUBELEDREMLBEED S



WO 2012/173081 7 PCT/JP2012/064889

[0027]

[0028]

[0029]

[0030]

Y, A—ARUVHTFAREINTWS, BH, M2 AT, BiERARERS3
3, 34DERIEABL TV,

A RER 2 2R E T2 L, UTOLD RBEENRET L &
s, BEREET7V/F1I—45ICBWVWT, EEREBETHIEEES IV
VBIEEEMZE T2, BEEI’RET L2 LERIRET S, CDE
FICE>TERDPRET 2D, RELALEROFAV’EEEZIVIEDSD
BHEAERWAUTHZHE. EEELZIVvIBEOABEMNMETLTL L,
EEMNMETTEIEICR>TLED T EICARD, TI T, EEARERES
3, 34ICH—RVHTZREIE, RELEERZY —VEBRELTRY
ZET, HIN2BEOREZMS I ENTE S,

HAEREB3 1, 3 21Tk, FMIEES OARIFT SN TWD, FMIEES O
&, mEDPRLK & —WMIEBEEER2ICET2EEEZIIVIE2 1
ERMEB2 2 DOBAREEFTEALAVWEIKRERELTWS, E2BIC
TY LIS, FHIEES ODiRdhld, BRRTH>T, BEEEEKR2ICH
FH2EEESIVvIE2 1 ERIMEHB2 2 EOBEREICH L TERLTWL
%,

HEREB3 1, 32DFTNZTNICETIEEHAOLADOHSRIEETH >
T, ¥HIEES O ICHEEY 2B, EAHE4 aTHD, HEEHEE4S all
&, ZnTh, ASBEGHAERTHS ) — FEL4 0P’ FHL 1ICLYESES
nTWwa, V—RE40ICLY, AEBEHRI 1, 3 2(ICEEL’EHMINS,
BEENEINMINDE, EEESIVIE2 1 OOBAANEELZIVvIE
21 EHNMER2 2 - DEBAMELTTHD D, BEEEEKR 2 1EE
FHAICHHEY 5, FHIEERS O, F¥H4 1 ORAEFIC. AEPEHE3 1, 3
2OENETNICEITHEEWRES a DELOMRE. FLEBEEREER2OD
AEUAAOEICHHENMIET 2D %/MIET 5, BAEMICIE, FHIEER5 O
. EEHE4 a OB UAEES 1 PIRNEZDEMILET 2,

—MRIC, FEMFECEBRNMINET SR, EE TR, S hREBCEH S,
DHMDIGANFEET D, TOFHOIMEISAIEFHOREMBANIEERE R



WO 2012/173081 8 PCT/JP2012/064889

[0031]

[0032]

[0033]

%, YHORMBIAEBEZIvI/BEAREBREDEBRAEE FITTH D5
HiliE, ¥HOPEISAPEECLZI v I/VEEHNERE ODBERBICSWL
THEEAMICGE< ML S, FHOIMBHRAOICL >TEEESIvIBE
NBEBEOHBERENMET L. EEESI v I/BERBEBRE LIBT3
AL D D, IS, FHORMBAEELSI v IEBERMBEREDERR
HEBRUMBETHS &, FHOWRWSHNEEESI v IBENMERED
EERAICEVWTEEFAICIYBIMDEH, EFEEZI Y IELALR
BRENHBT 2R 0D, F, AMERICHATRERATERL
HICLYEEINLRIC. BEBERERICBELIBEZITIREG. EEES I
Y IV BOIHEICE > THHOIMER A S IR FBEDBALVRES 2725, E
BEIIVIBLAMEBEN BT 2IREREISICHEL RS,

AEBFETIE., FHA4 1ICBET5FHLERS 0L TWEIEDIE. B
BREEER2ICETIEELZIV/I/E2 1 tAMBELR2 2 OEMRAEE
FATICH S, FAMTEOYXHES 1 OIUEICL BB APEEES I v Y
B21-tAMER2 2L OBAAMICEVWTHEBAEICMDYICL L, BB
BAEER2ICBITEEESI v /IE2 1 ENEHBER2 2 DEFRDOEER
EORETZIMETEIIENTES, >T, EEEZIVvIE2 1 ENHE
M2 2 EDHBEDORELABSIENTES, T, V— N4 OL¥HSL 1
ICEYBEGIhARIC. BEBERER2ICBESBAITIHEG. EEES I
YIB2 1OIMEICE Y., FHEMITEOFES 1 ODIEICL 2N EIFHA
BDOISAL’REELTH, AEBEFETIIEEELZIIVvIE2 1 ENEEE2
2EDHBEDREZMS I ENTE S,

HHIEERS Ok, FlAIE. YILY—L IR NREQHEHDGE LEVEH
REENSLD, JOFE. FHILEES0F. RV —VHRIYA V7Y T
v NERI TR I ND, £/, FHIEEL 0. AMEEI 1, 3 2L Y
HOENUIBVWEBEN SR EDTH>THLL, TOHBE. 74 1)
VIS 74 &MERVWTERIND,

BE., HEBEH3 1, 32([CHTIEEMEES abLCFHEES 0D



WO 2012/173081 9 PCT/JP2012/064889

[0034]

[0035]

BBELUOARET (BEAEICBITZRY) @E BWICREINLVLD, ASE
B3 1, 32ILBF2FERE4 allADEHOENKREINT ELFE LW
s MEBHEEEY/F1I—4 11d BBLLICHARLAENDE. AEEES3
1, 32IH1I2EEEE4 alADEBATHERDM TOND, Dk
B, AEEBR3 1, 32ICHIF2HERELS alADOEFDOANKENE,
MERDDIEENALT B,

F/o. FHLEERS 01F. #AEHEE S allOmEHEL, M2 ABLTR2BIC
TTEDICERRTRSTH LK, BEEEEGR2ICBITIEEESI VY
B21tHNMER2 2-OBAAEMEFTELALBRVWERTHNE, BEE
B THD, I3A, ISBELIUEICIE, FHLEEHSODET~FES3
DEFH#RTETH S, M4A, H4BHLUHK4ACIE. FHIEFE 0D
BA~FODEWHNETIETHD, B51F. FHIEERS 0DET7 DL
RYBETHD, b, I3 A, 3B, MI3C. M4 A, 4B, M4C
BLUESIE, H2BICHYATIBEREE7Z 7 F21I—4% 1 ORENKTSH
Y, MEARERI 3, 34, VU—RiE40BLU¥HS 1 ORTRITERL
TW3,

B3AILRTELIIC. B1OEMFADOEMEILES 01F, BEEEE4S afllo
IHERAS, FHARRTH> T, BEUEEER2ICBITIEEESIVvIE2 1
ERFER2 2 -OEFEAEICH L THEHMLTEY., AIEHKETHEELEES O
ORANCHERZ AR TH D, 1 OEHHIOEEILES O DRI, &
BEEEFR2O0AEOEWIRAT 2FTHR2 D0LO—ANSMAICES
TW3, £, B3 BICRTLOIC. F20EMHIOFHILERS OlF, &S
B4 a flOWEA. WHRRTH> T, BEEEEFR2ICHITIEELES
SYvIB2 1 EHHEHR2 2 -OEEARAIICK L TEBMLTEY., AIEFET
BEEWRIZ4 afllichE R B IR TH D, /-, B3 CIIRT LDIC, ES3
DEMBIOFHEIEES 0ld. HERFE 4 a QORI FIniRTH> T,
BEAREEKR2ICHET2EEEIIVvIE2 1 tNEER2 2 DERARA
K LTHERLTSY. AEKETLUEREBEREICKREILR >MIRTH



WO 2012/173081 10 PCT/JP2012/064889

[0036]

[0037]

[0038]

[0039]

%, BE3OEMBIOFHLEES O DiHERIE. BEEEEAR 2 OAEDEWIC
NAT BFEITR2DDLO—FAHLMAICE>TWVWD, HI3AICTRTHETOD
EWBIER3CICRTEIDERAETIE, YH—ERETA VT LTHE
Fibtd 2 & TREBRERET7VF1I—4 1 28ETDIHEIC. 14207
TEMENMESDWTEHHHLEES OEAREDHIRICT I EMNTE B,

Fleo H4AIKTRTEDIC. E40ERAIOFHILEES O, EEHEF4
afllDimERAY, R TH > T, AER TEESHEE 4 aflICE S A AR
THd, £, HABICTTLOIC. BEOEFLIOFHILERS 0ld, #E
fEi5 4 a AlOImERS, HFRTH > T, AEHFETHEHELEES OORANICMA
MK TH D, £/, B4 CICTT LIS, BO6DOERAIDFHIEERS O
. EAEE4 allOmBIERRTH D, F6OEHAOFEMEILES 0D
imahld, BMEAEEEAR 2 DAEOEWINAYT 5ETR2D20LD—HM5H
thBEICE>TWD, B4 CILTTEEDERHITIE. YH—HiREST1 Y
JULTERET DI ETHEBEEETVFaI—49 1 28ET 58I, ¥
AV TFTBMENMESDVWTHHXHETS OZFAEDOHRICT B ENT
x5,

I 5T, FMIEES Oldk, EAMEE4 aZFILIICKITOSATLTEL
W, BIAIE BSICHRT LIS, BT OEMFAIDOEMIEES 01, FIAD
2DODEMAMNEERIY 4 aZBWEAADOLTHAANSEHL LD ICEITONT
WbHEDTH >,

Dk, BEEEE7VFa1I—4 1ICODWTERRALEDY, BEERET Y
FaI—41OEKMEBHRGE I, BERFEEARETHY,. LBROERER
RICEEHINERBLUONRIZ. ARAHISELC2ROIFHERERE LT
MREFNBELLICAEYS. AEBICLZ2ERAS LUOBRIE. ERDOERFRE
IKEREHINZEDIREIND EDTIFRRL,

RS DEREA

1-—-HBEREE7YVFaI—4%. 2-BEEEENK. 4 a—&EMWE. 21
—EEtSIvIB. 22, 22a~22 i —REEHE. 31, 324



WO 2012/173081 11 PCT/JP2012/064889

BIE. 33, 34— HBAREE 40-U—FR 41 -¥@ 50-%
F 128



WO 2012/173081 12 PCT/JP2012/064889

[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

FEk DEIH

BHRORERE S EBORMEBREAREICEEINTH Y, #ik
EEXRE EFIEEARERE OBEARICEVSFTR-_DOAEmEZSR
L. BIB=2ORIEICRIERESEBOmSBLIEL L TWIEEEEE
&

RIESEEREERDORIZ-2ORAEDOZNENICRIT SN, Bt
DOREICEL L TWHRIEAMEBOIRBEFEHRINTE Y. A8
ERASRSAEEICLYVESINI2EAEEEE T 2ABERS.

RIESEEREERDORIE -2 OAEO T ZhICHIES RIS ICH
ELTERITON, AIRESABAICSWT, RiItBEREERICS T
5RIEEEERE CRIENTMERE DBERABmE FITE AL RWIRERE
BLTWB¥HIEEE.

zwZ3. BEREE7Z/VF1I—%,

RIS H IS DR IE. B2 OAEICES L TW5RIEERNE
BOmMBMERELTWD I E2RHHETIHFKRE T ICRBOBBEREE
E7VF1xT—%4,

AIECAER BRI, AIRREEREEEFROZDORAIED ENENICERT
SNRIEAMBEDO—HICOHEHRINLE 1 REEEE. FicH
BEBDOMHICOHEHRINE2RBEBE 52H L.

HIEEE 1 REEES L OFIRRE 2 REREEIE. FiCEEREENL
TREICBEEINTWA I 2 /HHET 25EKIR 1 £RIF 2 ICEHD
BMEREET7VF1I—%,

RIS FH LS ORI, AIREELEESROREAEOE W IHE
BT R2DDIDO—ADOMAICED I L2 RHHE T HFEKRIE
~3DWVWINMNEHOBEEREEEY 7 F11—%,



WO 2012/173081

[E41]

[Eg2A]

22 <

[E428]

! 22a

L 22i

101b
\

1/4

PCT/JP2012/064889

100a —

100b L4~

100c —

100d L1~
100e
100f J
100g

100h|{
100i

102b

+_101a

103

104

22b

22¢
22d

22¢
22f
22g
22h

32



WO 2012/173081

[E43A]

[3B]

[E43C]

2/4

4a

20

4a

20

4a

20

PCT/JP2012/064889



WO 2012/173081

[Eg4A]

[g48]

[Eg4C]

3/4

<

4a

20

4da
50

4a

50

PCT/JP2012/064889



4/4

WO 2012/173081 PCT/JP2012/064889
[E5]
50
A
da
| —
50




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/064889

A. CLASSIFICATION OF SUBJECT MATTER

HO01L41/083(2006.01)i, HO01L41/187(2006.01)i, HO2N2/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

H011L41/083, H011L41/187, HO2N2/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2012
Kokai Jitsuyo Shinan Koho 1971-2012 Toroku Jitsuyo Shinan Koho 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

31 October 1990
entire text
(Family: none)

(31.10.1990),

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2007-150200 A (Murata Mfg. Co., Ltd.), 1-3
A 14 June 2007 (14.06.2007), 4
paragraph [0048]; fig. 4
(Family: none)
A JP 2008-66560 A (NEC Tokin Corp.), 1-4
21 March 2008 (21.03.2008),
entire text
(Family: none)
A JP 2-266578 A (NEC Corp.), 1-4

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

25 June, 2012 (25.06.12)

Date of mailing of the international search report

10 July, 2012 (10.07.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/064889

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

1-4

A

JP 2005-26583 A (Shoei Chemical Inc.),
27 January 2005 (27.01.2005),

entire text
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/064889

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l 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. I:I 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 I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I 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.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/064889

Continuation of Box No.III of continuation of first sheet (2)

In order that a group of inventions set forth in claims comply with
the requirement of unity, it is required that a special technical feature
for solinking the group of inventions as to forma single general inventive
concept is present. A group of inventions set forth in claims 1-4 are
considered to be linked with one another by only the matter such that
these inventions relate to a piezoelectric element set forth in claim
1.

However, the above-said matter cannot be a special technical feature,
since the matter is disclosed in the prior art document: JP 2007-150200
A (Murata Mfg. Co., Ltd.), 14 June 2007 (14.06.2007), paragraph [0048],
fig. 4.

Consequently, there is no special technical feature among a group
of inventions set forth in claims 1-4 for so linking the inventions as
to form a single general inventive concept.

Therefore, it is obvious that the group of inventions set forth in
claims 1-4 does not comply with the requirement of unity.

Form PCT/ISA/210 (extra sheet) (July 2009)



R A

EpHEEZS PCT JP2012,/064889

FHADORET L2 7BHOE (EREST2E (IPC))
Int.CL

A.

HO1L41/083 (2006, 01) i, HO1L41/187(2006.01)1, HO2N2/00(2006. 01) i

B A 21T o ooy B

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntClL  HO1L41/083, HO1L41/187, HO2N2/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 72 HRR)

C. BES 5 LD L5

B SCEROD B 5
) BIASCENG RO—IMOEINEET S & &3, FoMET AEFOESR HRIE D H
X JP 2007-150200 A (FEASHATHEYERT) 2007. 06. 14, [0048], [X] | 1-3
A 4] (77 2V —71L) 4
A JP 2008-66560 A (NE C h—3 4EU&4E) 2008.03.21, &3¢ (7| 14
7IU—=7Ll)
A JP 2-266578 A (HABSMALLE) 1990.10.31, &€ (75 I U—| 1-4
7 L)
W ORI L STRAFIZE ST, ™ ST R Ty 3 U C T AR A B R,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HIEEFET 50T, FBHOFE X ITER

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
25. 06. 2012 10. 07. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) SF ] 3238
AARE®NTT (ISA/JP) e
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EIEFEES 03-3581—-1101 HW#HE 3516

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




EpEpEES PCT/JP2012/7064889

[ BT A R
C (&) . BT EROLN5TH
S SCRR D B 5
BF Y — % BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HERIEDH S
A JP 2005-26583 A (B b2 LEEMEASH) 2005.01.27, &3¢ (77 | 14
TU—7L)

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



E R A s EpHpEEs PCT/ JP2012,/,064889

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. ™ @R 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ FkE WX, HEEFERO&GE TH-> TP C THEAG. 4(a) DEE 2 LR UEILDOHEEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WIS 2 & 512 2 OEBRHFEC Z L EORRAA S 5 & T OEBIREREITRD 1,
Kl ~— U2,

1. {7 HEADSLEZ2BIIEEE T 23~ THRNICHE LIco T, ZoOEBRAEREIL, 3 TOHETERER
B HOW TR L7z,

2. W EMEETREEERTSE TR, TATOWETRARBRKEC OV CHEET S 2 LA TE 0T, BIH
EFER DR 2R B o T2,

3. 17 HEAPLEZRBEINHEFER &~ 5 LIRS Lie o7z T, ZOEERFHASRE L, FEEOM
D & > TZRDFERED DN TR LT,

4. HEADSLERBEIFRE FEEH 2 NI LARd - -0 T, ZoEBEHRERSEIE. FEROEMMAD R DH
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T %?é&ﬁ
£ BIERE R R U é?éﬁA HEEWNLFRCBOMA & o, HBEARLEFBR N THEH -7z,
o EM%Eiﬁﬂ®MHk m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁéna_rbtﬁﬁ
WIZZdhbiLZe o7,

U BISEFEEIOMMIESH oo h . B TR 272,

BERXPCT/I1SA/210 (120 (2)) (200947H)




= SR Ak EpsHpE®%s PCT,/JP2012,,064889

AH R OFEPHIZ G S AV TN D —HEDO IS DS B — 4t D B 2 it 72 97121 & D —BEDFEH] % B
— D —REFEIME S A TR T 5 L DI S8 5700 K2 F R O FAEDBS VBT H
\m*@14_£ﬁém1mé BEORIA, SR LIBROIEEEFTHDLEVH HFHIET
DHHE LTS &3

L LRA 5, _®$Etwﬁﬂiﬁi@dP2%7ﬂm%0A<ﬁfﬁ%ﬂ¢m%ﬁﬂﬂ
2007.06. 14, [0048], [ Aliz gt ST D728, Bl 2o AR RM & 1372 0 17210,
T HE, R 14 ICRHRE SN THE—HEOREBHOMIZIE, H—0—RIVBIAES 2
T A KO ICHEBE S50, R EMRHESIITE Lisnwz E e s,

F DI GERE -4 12 SN TWD —BEORANIEIAOE PO B 257~ LTy
ZEITHBENTH D,

MXPCT/ ISA 210 (Hi-<—) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

