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(54) Title: LAMINATED CERAMIC CAPACITOR
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(57) Abstract: [Problem] To provide a laminated ceramic capacitor that can be baked at a temperature at or below 1030°C, and that,
even if made thinner, has a high dielectric constant, favorable use life characteristics, and temperature characteristics satisfying X7R.
[Solution] The present invention is structured in a manner such that, when the thickness of a dielectric ceramic layer sandwiched by
inner electrodes is d, the grain size distribution of primary phase grains having BaTiO; as the primary component satisfies D20 <
D50 x 0.7, D50 < d/4, D95 < d/2, and the CV value ((standard deviation of D20-D95)/D50) < 40%. Also, the present invention is
structured in a manner such that secondary phase grains configured from at least Re (Re including at least one of Eu, Gd, Dy, Ho, Fr,
Yb, and Y), Ba, and Ti are present in the dielectric ceramic layer, and in any given 5 um % 5 um dielectric layer cross sectional re -
gion, there are on average at least five of the secondary phase having a grain size of at least 0.10 um, and there are on average less
than two of the secondary phase having a grain size of at least D80 of the primary phase grains.
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INBEREAETHY, BN ERIIC uFELIFCURETERINTWS
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LY, BYLIiZAVWTRKETHREIECEEFEXLSFMOBEILIEZNS
CENFBRERDIIEEZRVWE LL, £, BRI, FXEZ2z202
RN FABEEIED LT, TEMTOEBEREIE D &HIC, 2R
D ORAICHLEISNARICIEET 22 & T, BEEE S SEEOmIIZER
L2352 &ERWELE, BIC, EHENFORDTHHBaTiO;noBa
D—EHRFHIHET 5 2 & TERBTOBBARREETK L D 255, 8K
§25BaftS gD LMERUENMETLTREEZMEY., EHEELAETIEIR
HErdZlEBRWELE,

[0013] AR, ChoDHRICEDVW TR EENRALHBRERICESLHDTH
Y, UTOHALZRHTZ2EDTHS, [1]1 BaTiO;2FHRETDE
HiFE, P<EHtRe (ReldEu, Gd, Dy, Ho., Er, Yb,
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-REEE2H (LT, SFROMEMER) ORET2 0%, REt5 0% KV



WO 2012/120712 7 PCT/JP2011/071789

RETISNICBITBHTREZ, ThThD20, D50, D95 &LkEE
. D20 = D50X70%. D50 = t./4, D95 =

t/2, CV{E (D20~D95nEDE#RE, D50) <40%, &
BBIEERHETIBEESII v/ T VY, [2] sigEERtES S
YIBDERBDL umX 5 um®DmEEHRIC, MFEHNO. 1 umBl EDRIR
2RMEHFA, FHSEULEET R &2HETS [1] ICRBHOER
SIvsavFoY, [3]HEEumX5 umDEBHICEWT, FHEM
FORBEEHSHDRETB80% (D80) LY HAKIWHTFEEED 2R
FFOED, FH2ERBTHIIEE2HHRETE [2] ILRBOBEELS
TvsaAvFUY, [4] RIS AEDOBa /T i tbE, FIESEERFOM
FADBa /T itbTE-/EMN 1. 2UTTHIIEAFHHETE [1
1 ~[3] owghMiEEHOEBEEZIv /a2y T oY, [5] gidEE
BEZIvIN BaTiO;nodENAE. Re, Mn, V., Mo, C
u, B. Li. Ca., Sr»SL2EIHDEDLRSFEEMRMBHENDN S
By, FIEREEHMSMEKAE, BaTiO;+aRe,0;+bMnO+cV
,0;+dMoO;+eCuO+fB,0;+4gL i,0+4xSrO+yCaO (
(z72L. RelEEu, Gd, Dy, Ho., Er., Yb, RUYHSEIN
218 UL, a~g, xBLUVylEBaTiO;n6R2EHDT00mo |
WK d2mo | %Y, ) TREL. ZaAEHWSHENMICEIND (B
a+Sr+Ca) /Tidmo llkkzEzm&lLAEE, 0. 10=a=0.

50 0. 20=b=0. 80 0=c=0. 12 0=d=0. 07 O
. 04=c+d=0. 12 0O0=e=1. 00 0. 50=f=2. 00

0. 6= (100 (m—1) +2g) /2f=1. 3 0. 5=100 (m
—1) /2g=5. 1 0=x=1.5 0=y=1. 5THd %5k
EF35. [1]1 ~[4] owFhMNCEHOBEBES I v 7avT oY, [
6] RIECEEERMBHERMICAHMME LTEEZNZS ild BaTiO;hbn
BREERDEZT100mo | ELEEZICS i O, BBETT. Omo | LIFTH
2EERBHETS (5] ICREHORERES I v 7V T oY, [7] Bl
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[0015]

[0016]

[0017]

FERMSERYIE. BREENT1 030 CUTTEELLIE S &M TR
THdIeaRFHeTd [6] XiF [6] ICEBOEBBES IV /IVTY
H, [8] FIEEERECESIVvIBOEEN 2 umll T THZ I &Ea2HHE
35 [1] ~[7] OwWFhMIEBOBEEZIv /AT U,
FEFDOFR

AFEBPICENIE, 103 0CUTORETHEMRL, »D. BEAESI VY
BOEBEZ2 umlATICEEBILLABRICBEWTHE, 1800 EDOF/WVEE
BXe, XTREMEZER T 2EERMEICMA, BET150CTERBE?2
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MEBET 5. RFLEGRENIFGOND,

BT O & & 75 EA
[H1IARBICREZEBESIv/AVT U OEEFRELTTERR
[(H2IFERTEZI v IBILS T2 ERRNTORTRORBEE 2T ETTH
[E3]FEGhtESI v /BESTEMICL > TAELAFZTETRY Y 745
+

[(MAIFEFREZT IV IBDOEEL SICL 20N & HMEEMICTR L MEE
FHAZEET H7-HDOHRE
AEPICRIEEELSIvI/IAVT VY OERFBEICOWTCGHAT S, *
ERFEICLZEBESI v /7aVToH 1k BTITRT LIS, BEO
FEREZIIVvIBIE., ZEFERTEII v IBRBICERIN-AIBEE 4
THERIND I v VBBR22EA %, 53 v /BEKR2OmREL
I, AEERE EKMICERT 2 & D ICHAMERS MR IN. FOLIC
WHBICHLTE—DAYFRES, EZDOAVYFETHIFEHRING, HY
BORNMEBA ICHEENFERESIIVIBIDEAE 2 umKXETHD
AIEAER TSIV IEBIZEBHNT 5FERESIVvI/IE. BaTiO;nb
WDEMSTE., Re. Mn, V. Mo, Cu, B, Li, Ca, SrdoH#h
DEIRD & D SR DFERMBFERMDSAY . FICHEERMEER%.
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BaTiO;+aRe,O0;+bMnO+c¢cV,0;,+dMoO;+eCuO+
B,O;+gLi,0+xSrO+yCaO (ZL. ReldEu, Gd, Dy
. Hol Er. Yb, ROYDLEIEIND 1FEULE, a~g. xBLVy &
BaTiO;n0R2EXDT00mo T Zmo | AL, mITFE
HHSHERMICEENS (Ba+Sr+Ca) /T idmo | LkERY) T
*xiclizEx, 0. 10=a=0. 50 0. 20=b=0. 80 O=
c=0. 12 0=d=0. 07 0. 04=c+d=0. 12 0O=e=
1. 00 0. 50=f=2. 00 0. 6=(100 (m—1) +2g)

/2f=1. 3 0. 56=100 (m—1) /2g=5. 1 O0=x=1.

5 O0=y=1. 5Th%,

[0018] T ZT. Re,0;ME, §abbEat/NhIWVGEE, FIC0. 1 OXREDIFE
FEEEIC, FOMET IS —A. RESQYBETZ EHHEMMET L, IS
0. 504YUBKREVGZEICIET O3 O CUTTOERGEIR#E RS, Lk
A>T, 0. 10=a=0. 50DFAAEANIMEXLWV, LYEHLLIEF 0.
20=a=0. 35THY. mLWFHFRKME 1 000 CLUTOBWE{LZ ATHE
&9 %,

[0019] F7z. MnOME, LB bANIWVGEE, FMETT2—A. BEIC
5 EFEEEMET L, 5IC0. 80&YHKREKAHBETO030CUTT
DEEENREE RS, > T, 0. 20=b=0. 80DEHEMNEZ L L\,
SYUEFELIE, 0. 20=b=0. 60THY, sWEmEHEE1000
CUTO@BELZETRRET %,

[0020] VEZIEIMo DD & —ADEIKATE LTEThTWRWE, HFaktt
METTBHZEND, ¢c+d=0. O4DEEFNSE—AT. VBELUMoD
N—SILEEENBRICA>TEH, LFGFREOETIRONE, LEN
2T, 0. 04=c+d=0. 1 20DFEEIPEFELW, T, VBELUMo
DfE 7z DRMIMEHNO. 128LU0. 07%2BATHEL, FEHEFHEDET
PELENEEZENS, 0=2c=0. 128LUV0=d=0. 07 DEHERHIE
FLW, e, $IC, 0=c=0. 1 0DFHAICLABAICEVWT—BER
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WERREE TR,

[0021] AEREMBICC uzAWIFHE. REBEBISLFEREANC uNMLERT 22 &
PHIGNTWS, TDH, CuzBiMLAK TEZFEFREBICIEC uLEE
LTWwWdEEZLN, Cuza e THEMFEMEINET S, CDEXE, C
uOZRIL TUWRWES, REEENSEEFRBEADC u DILRUETER
BIELRELRTDIEEALND, LML, CuZHAEHSHMLBEMLRC
uBEFELEBE. FILEGMETIERANRLONEZ, 22T, 0=e=
1. OOAEFLV, ZF/k, CuldBEEELTHEAIRTHRME LARLT
H, NI TCuRNTEBISFERBICC ULAHIEEZIETH, 7
ERBICSEIEZ I ENTRTH D,

[0022] B,O,Da2ER. $4bLFAN0. 50KEBETHDE, FEMEMETLITO
SOCUTTORENIREELDE—H. 2. 00LYHKRELRDE, Fp
METFT 278, 0. 50=Ff=2, OODFEHEIEF LWL, BICLYIKR
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