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(57) Abstract: The present invention includes: a crystal piece 11 having a predetermined crystal orientation and having a first direc -
tion and a second direction in a plan view; and excitation electrodes 14a, 14b provided to the front and back surtaces of the crystal
piece 11 so as to induce thickness-shear vibrations in the crystal piece 11 when an alternating electric field is applied. A vibration
distribution in which the thickness-shear vibrations in the crystal piece 11 are the main vibrations includes a vibration region 40 that
extends in a strip-like shape in the second direction of the crystal piece 11, and non-vibration regions 50 that are adjacent to both
sides of the vibration region 40 in the first direction of the crystal piece 11.
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LINLAD S, X1 O & 5 BREREOAROREIZHZE T 5 EEIR
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ELAWEEABET 52 &I1IC0 5. kL NILEKEFHE (Drivel
evel Dependence, UF IDLD] &EMLR, ) FHEHNELLE
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ARBREBRRTDIODFR

AFERBO—ERICHEIKBREIRTFIZ. MEORRAMZE LN DTER
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KBERICHRT AAICERIREIZBE T DEAITRYIRIZHMIRT 5 & 5 ICKE
FORERUOERAEICENETNR T ONLMIRERE ZiRA. KBERICBITS
BEHIRYiIRBZ TEIRE & TR DA, KEAFDE2HFEICHIRICE
T HIREEE S, KBROHE 1 AREICEWTREMEZOEANICZE W ENBE
BEYLFRBBEEEET D,

AFEBAOMDERKRICHEDKBIREFEFIE. TERICBWTE1 AARVE
2HEERTBHATHY hENLKERE, KEFORERVEERICHAL
TRITONLMREEBE, ZHA. KERICBT 2MREBTHRI N/E
1 AEICEEREZE T 2EAITRYIREIOIREIZAA. B2 HATHAET
BKBRD2DODDEENDLDICEELN DR 1 FAEICEEREZ H T THA
LTHRIFION2DODIRIBOFE., 2O THENLMBICHKIT ONIR
BRI DIRIEDIEE 2B T 5,

AFEBAOMODEKRICHEDKRBIREREFIE. TECRRANLEZE LHNDTE
BRICBWTHEB 1 AARVE2AEEZAET SKREFE. B1 AEOHREICH



WO 2017/061591 3 PCT/JP2016/079920

[0011]

[0012]

[0013]

ELVACEBEXFIRYIRETRE T 2REMEEE. F1AEICBVWTR
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By (ERAGDY " FAKSICHEE) OYIal—YavEReERINT
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AITRYRETHREILBFETH> T, B n=4 & LEARPOERIRE
IR D KRBIRER T OIREIAEE R TRAERTH 2,
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[X8]E1 813, BI5 TRULAKBIRERTFN, B1ARICEERSHZETIE
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I2bDTS5T7THD,
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[E21]B02 11, KERSHFRFOEFMOE %2 RIBETH S,

[R22A1 2 2 Ald, AFBADE 3 EMMEICI: 5 KRIREIFRE F ORI % 51 HA
T5ODTZT7THY. KBIREBRFORILOBWANIWEEEZRLE
LDTH 5D,

[E422B]E12 2 Bid., AFERADE 3 EfEMREICIR S KRBIREIEF DR %5 A
T5ODTZT7THY. KBIREBRTFORILDOBWAREWEEEZRLE

tEDTH 5,

[X23]E02 3 1%, AFPDH 3 RBEHREICHR I KBRERFORMZ5RAT
2HODTZTTHD,

[B24]10 2 4 (&, AFBADE 3 REFEDE 1 BRAICIR D KRIREIFRF D
RERTH 2,

[B25]1B4 2 5 (&, AFBADE 3 REFEDE 2 BRAICIR 2 KRIREIFRF D
RERTH 2,

[26]E02 6 1%, AFPDHE 3 RHEHEDE 3 EHAIHRDSKREIREIFEFOD
RERTH 2,

[B27]1E 2 8 (&, MEERMDKBIREFICH T 2 KRBIREBFETFORERTH
5o

[E28]E02 9%, K2 7 DREEFXMDKBIREIFZT DEHT XY IREIDIRE)
DHETRIETH S,
FAEERT 7DD RE
UTICARBORBEREEBZHRAT 5, UTOHAEDOREHICEWNT, A—X
FELUOBHRERIE—XIZELOFSTRLTWS, HERFIRTHY.
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[0017]
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M1 ERUM2%Z8RLDD. AEBOE 1 ERBREICKRIKERET1 %
ST S, 2T Bk, KBRRETFOLERRMERNTHY., H21EH 1D
L1 — 1 1 iRTERTH D, b, H2IBWT, KRIREIZRT 1 0 DRiE
BROMRITERINTWS,

B1ICRT £DIC. AEBEEBICKRIKSRIREF 11E. KEEREHHEF10
s, BRMO—BITHBEF vy T20&, KRIREEF1 045%ETo%E
FEO—FITHZERI 0L EHEZ D, ¥vvF20RUERI 0. KRR
BRT10Z2INBT2DORESE (F—ARXENy =) TH3,
KBIREIRTF101F. KER11&, KERT 1 ORAKRVERIICENRE
NI oNmMiERER14a, 14b (LUUTFTIE. THEI1MIRERT 4 ak
VHEZ2MIRER14b] EH5WD, ) EZ2230, B1MIRSER1 4 ald, K
A1 1TOXTETHHETE 2a (RME) ICHEITON, Tk F2HIRE
B14bld,. KEFT1OETE12asNBETE2IETHEE2ET 2b
(@) ICERITLNTWS,

KERT1TIE EBESIVIDLIRIARREELDI=ZSFRERDOIESR
BEEBEL. TEDHRANEETZ2KEMBANOHRINTWVWS, KRR
BFRT10E. HAE. ATAY MNDOKERT1128B3%, AThHY bDK
EH 1113, ATKROBREMTHDXE, YE, ZE#HDOI5, YHRUZ
A XEOBRYICYBANS ZEMOAMICIEE1 591193 0MOERI &
EEThThY BRUZ e LABE XBRUZ #HICL>THE
INcEEFITAE (UT. TXZ @l &R, fOBICE > THEIN
DEICDOVWTCHAKRTH S, ) ZXEMELTUYBEINELEDTHD, H1
ICRTHITIE. ATAHy NKERTHZKERT 1K, B1AAEE L TXE
EEGFRRIBE. F1AREERTSE2HMELTZ " #HEFTREIDE
HBHL. I5IC, BT1HAAEE2AHEBERTSHEIAMELTY #HEF
FTREIZBALTWDS, b, UTICBVWTIE. RIISA> ARE=RFAM
ELISAAEERFAARVEIZEIAAEMR EEH DB, KER
1113 XZ HEZFERALLEEERABRICERINATWS, AThY K
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KERERAWEKRIRERTIZ. EWEESETES TEVERREESE %
AL, . BEELELEFEHICEBNTWS, /. ATHY NKBIREIZEF
3. EATARYIREFTF—RK (Thickness Shear Mode)
ZEZEREET D, LT ATHy bOBIAMZEEE L TKEREF 10O
BENEHAT 2,

[0019] AEBEFHEICHZIKEF T 1IEEEEBHRICREINDEDOTIEAL, Alx
W, Z e FITARDE, XEEFTREILEEZETHATHY MKER
ZERALTELWV, HEIWE, EZREDVPEATARYIREE— RTHNIE,
BIZEBTHY hREDATHY MUANDELZHY NOKEFTH>TH
LW, L. BWEEHE THBO TeEWVWERBRZREMENEONDIATHY
NKEREDPREFELW,

[0020] S 1RMREB1 4 ald. KEFFT1T1OETET 2 allRkIh. £k, &
2HIRE/1 4 bk, KEA1TT1TOE2E 2bICHRINTWS, B1 R
VCE2MIREET14a, 14bid, KEF1TT1TENLT—HOBEBE LTX
Z HETHEBRLEZGICREANERYED IDICEREINTWS, B1
RUOB2HIRER14a, 14bIIXZ EEFERLALSEEICERFERE
BLTW3, FIZIE. ’1TICRT LI, MIREBORILAKER 1 1 0%
BEFTICARD EEHIC, MREBORINKER 1 1 ORILEFTICRD
EIICEIFENTVWS,

[0021] 743, KEREBFRFORBKIELEBIREINDEDTIEARL, BRI DE
1ZERAIE LT, B4 C~E4 EILRT & D AHERAMOXAEICHRVIRIR
DKBRIRERTOBRTERETE S, §AabLE, MREBORIDNKEH
11 ORMEFTICADZ & EHIC, MREBORINKER 1 1 DREILEF
TICRDEDICERITONDZEHTES,

[0022] KEA1 1Tk, B1EIREE1 4 all5HEBIE15 a2 N L TERHIC
BESh/ZiEEm16as, F2MIREM1 4 bICEIHERTISbENL
TESHNICERINERSIE1 6 b EAERINTWS, BAMICIE. Bl
HEB15ald, B1E1 2alCBVWTHEIRIREE1 4 ah b XEHEHE
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[0025]

ARTICEM> T EHI N, ISICKER T 1 OXBHEasAAORIE %@
2T, B2EH1 2bICEAINERERT 6 allEHRINTWS, A,
BIHEHE15bid. F2E1 2bICBVWTE2MIEER/1 4 bH S XERES
EREDICEAN > TEIEFHIN, H2H1 2bICHEINEGEE16 b
ICHEREINTWS, BHEH16a, 16bid. XBEaFARDEDISHA
TEEBXh., ChoDEHEEH16a, 16bld, EEMEENERHELT
BibL-EEMRFEHM3I6a, 36bENLTERIOICERHNEESH
2EEHICBBHICREIND, B, EREMI16a, 16bRUBIHE
M15a, 15bDEEBEY/NNY—VBREBREINDEDTIHAL, HBOER
MEDESIHEREZZER L TEEEET S E&MNTES, b, FEHFELT
BIRIREIE1 4 a - FB2RMIREE1 4 b EHEARZEBEALYBEIL. K
A1 1 ORILIANSEDHREZA L TERITONTWS, KER1 105D
NOBEMELYMEHF TORRIE, KEF110RINLEBELRY BWIFE
TOERLIY BRIV,
BIRUE2HIEEE14a, 14b, B5|HEE15a, 15b, EHES
B16a, 16bilk. Bz, KEKF11OREICEENERDDH/O
L (Cr) BAIERINTHY., 7OLBEDOT™HORA LICE (Au) BN
EHRINTW3S, 8. TOMRIREINDEDTIEARW,
B2ICRT&DIC. FrvT201F, ERIODETEI 2 alldmLT
ROLEMEB24 %2895, ME2 4121, BODLRAICE>T. ME2 4
DEENLIIE LD LD ICHMINABEE2 2% TN TWS, ik
CFr Y200, RER2 2ALILICHOAFTEARKETZ TSV UER
285BLTWS, ZOIFE. 75V V2 8IZERIONET1EI 2 all
NAETSNEE26%F LTV, HAE2 6 DEIBORIIE., Fvv 72
ODRIBEER2 2MEI LY BRIV, ZhiILLhiE, 75V 2 8 £ &R
S30%ZBETHIEICL>T, MEOEEAEBEAILLTESLD, BED
EEREORMLEMZ I ENTE S,

BB, AEBHEICBEWTF vy T2 0DHIREEBICREINDEEDTI
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[0026]

[0027]

[0028]

L BIZE 75 UVE282BLTHELY. ME240EENHKRER
WSS EIF TR INRIESR2 2 DEmAER3 0 EEEINTE LU,

Frv200MEIRBFICREINDEDTIERVWD, BIZIFEBLRED
BEMHTERINTLVTELL, ThICENE, Fvv 720 5BENM
ICESHICERIT D &I Y o — IV RHBEAIINT 2 &N TE S, H
ZWE. Fr v F201F,. BBEMAXIZEEME - BEMBOEAEETH
2TH LW,

B3 OIFKRBIREIZRT 1 O iR ATREICR T T 2HDTH D, M1
THITIE. KRBIRERF 1 OV EEMRFHM3 6 a, 36baNL TEIKR
SONHETHES3 2 allMiRTBEICZFEINT WS,

BI1ICRTHITIE. ER3 0. X#AmICETAaRDE, Z 7 #AMIC
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Continuation of Box No.III of continuation of first sheet (2)

Document 1: JP 61-147613 A (Nihon Dempa Kogyo Co., Ltd.), 05 July
1986 (05.07.1986), page 2, upper left column, line 5 to page 2, lower
left column, line 12; fig. 5 to 10 (Family: none)

Document 2: Microfilm of the specification and drawings annexed to
the request of Japanese Utility Model Application No.
002263/1975 (Laid-open No. 86977/1976) (Daini Seikosha Co., Ltd.), 12
July 1976 (12.07.1976), page 1, line 17 to page 3, line 5; fig. 1, 2
(Family: none)

(Invention 1) claims 1, 4-27

Claim 1 has a special technical feature of “a crystal vibration element
providedwith: a crystal blank having a predetermined crystal orientation
and having a first direction and a second direction in plan view; and
anexcitationelectrode provided soas toexcite thickness-shear vibration
having principal vibration in the first direction, wherein vibrational
distribution in which the thickness-shear vibration in the crystal blank
is the principal vibration thereof has a vibration region extending in
a belt shape in the second direction, and non-vibration regions,
respectively, adjacent to both sides of the vibration region in the first
direction”.

Claims 4-27 have a same special technical feature, since these claims
are dependent on claim 1.

Consequently, claims 1, 4-27 are classified into Invention 1.

(Invention 2) claim 2

Claim 2 shares with claims 1, 4-27 classified as Invention 1 a common
technical feature of “acrystal vibrationelement providedwith: a crystal
blank having a predetermined crystal orientation and having a first
directionanda seconddirectioninplanview; andanexcitationelectrode,
wherein thickness—-shear vibrationhaving principal vibration inthe first
direction is performed”.

Consequently, it is not considered that the above-said technical
feature is a special technical feature in the light of the contents
disclosed in the document 2.

Further, there is no other same or corresponding special technical
feature between these inventions.

Further, claim 2 is not a claim dependent on claims 1, 4-27 and has
no relationship such that said claim 2 is substantially same as or
equivalent to any claim classified into Invention 1.

Consequently, claim 2 is classified into Invention 2.

(Invention 3) claim 3

Claim 3 shares with claims 1, 4-27 classified as Invention 1 a common
technical feature of “a crystal vibration element comprising: a crystal
blank having a predetermined crystal orientation and having a first
direction and a second direction in plan view; and excitation electrodes,
respectively, provided on the front surface and the back surface of the
crystal blank so as to have a vibration region that wvibrates by
thickness-shear vibration, and non-vibration regions on both sides of
the vibration region in the first direction”.

However, the above-said technical feature cannot be considered to
be a special technical feature in the light of the contents disclosed
in the document 2 (fig. 2).

Further, there is no other same or corresponding special technical
feature between these inventions.

(Continued to next extra sheet)

Form PCT/ISA/210 (extra sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/0739920

Claim 3 shares with claim?2 classified as Invention 2 a common technical
feature of “a crystal vibration element provided with: a crystal blank
having a predetermined crystal orientation and having a first direction
and a second direction in plan view; and an excitation electrode, wherein
thickness-shear wvibration having principal vibration in the first
direction is performed”.

However, the above-said technical feature cannot be considered to
be a special technical feature in the light of the contents disclosed
in the document 2.

Further, there is no other same or corresponding special technical
feature between these inventions.

In addition, claim 3 is not dependent on claims 1, 2, 4-27 and has
no relationship such that said claim 3 is substantially same as or
equivalent to any claim classified into Inventions 1, 2.

Consequently, claim 3 is classified into Invention 3.

(Invention 4) claims 28-37

Claims 28-37 share, with claims 1, 4-27 classified as Invention 1,
claim 2 classified as Invention 2, and claim 3 classified as Invention
3, acommon technical feature of “a crystal vibrationelement theprincipal
vibration of which is thickness-shear vibration is provided with an
excitationelectrode formed oneachprincipal surface of acrystal blank”.

However, the above-said technical feature cannot be considered to
be a special technical feature in the light of the contents disclosed
in the document 2.

Further, there is no other same or corresponding special technical
feature between these inventions.

In addition, claims 28-37 are not dependent on claims 1-27, and have
no relationship such that these claims are substantially same as or
equivalent to any claim classified into Inventions 1-3.

Consequently, claims 28-37 are classified into Invention 4.
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