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(57) Abstract: Disclosed is a low temperature cofired ceramic material which exhibits little fluctuations in constituent content at-
ter firing, can provide a fired product having high flexural strength, can achieve high peel strength of a surface electrode formed
thereon, and can form a ceramic substrate having excellent reliability. Specifically disclosed is a low temperature cofired ceramic
material for use in the production of a ceramic layer (2) in a multi-layered ceramic substrate (1). The low temperature cofired ce-
ramic material comprises a main component ceramic material comprising Si in an amount of 48 to 75% by weight in terms of SiO,
content, Ba in an amount of 20 to 40% by weight in terms of BaO content, and Al in an amount of 5 to 20% by weight in terms of
AlLOs content and an accessory component ceramic material containing Mn in an amount of 2.5 to 5.5 parts by weight in terms of
MnO content and Mg in an amount of 0.1 to 10 parts by weight in terms of MgO content both relative to 100 parts by weight of
the main component ceramic material, and does not substantially contain any Cr oxide and any B oxide.
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IO ER2 1 ZEBECEBRI-3DETEIIENTEDS,

hE., LROLS GRIERFROBREATIRELIIVvIE228&
V23LLUICHBESII VIR 240/ EHYBIREADKEHERL
5 2y MHEOEKRBZERAIZONTIE, #ihd 2RBFICEVTHSH
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

29 %,

F-. I2TlE, 52y 9ER2 1ICEAELTERITSNDIEERNZ—
DERMNEBIN TS, BESZ—2ELTIE, 52y 0EKE2 104
FELICERIToNANBEKREDM, 52 v I ER2 1ORBICETON
LERMERELETR—ILEBERELH D,

FRD&SIZ, ABMERECE 7 R—ILEERLRTLNEEZE, I3 v
VEWR21IERIREBLI IV IE228L U2 3DEANERBI 74
SIEEEEEALTWY., ABEI I v Y2 ANRHMEL LHHIEEE
BEALTW-YTEIENEETHLIN, ChOoDEEBEIIDONTE,
B2 TIEERNERIN TS,

[=ERHI]

RIZ, CORBICKIHMREERT H-OITERE L -EBRAEIZDULNTEREA
35,

FI. BERHELT, WFhHBE2. OumBTOS i O, BaCO;
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HIMKE, BHRICR1BLUR2ICFTHEAREERELGDZESITHEL, B
XEEMBRLIE, BZRL., Fon-EE¥®WE750~1000CT1~3
BRI L TR MR E BTz, LEEBa COldR&ZICBaOIziY, L5
Mn CO;[FBERRICMn OIZE Y, EEEM g (OH) LIIBEMERICM g OITH
5LDTHD.

BE, R1BLUR2(ZBLT, Si0,, BaOBLUA I,0,0FEESE
TTUIMBIEEE» Wt%) ZEME LTRSS, ChEHDEFIF100
EE%THD, A, MnO, T i O, Fe,0; MgO, Nb,Os, Ce O,
. ZrO, ZnOBLUCaONEIRAEZ I vIMHIE, EHSEFIZ Y
D100EEMIIRT HLEN, EEMEHEMLELTREINTNS,
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[F&1]
Ak FEREI ) (wth) BlREsre73y) (EEE)
No Si0, Ba0 ALO, | MnO | Mg0 | CeO, | Zr0, | Fe0, | Ti0, | ZnO
1 57.0 | 31.0 | 12.0 | 5.0 | 0.1 - - - - -
2 57.0 | 31.0 | 12.0 | 4.0 | 0.5 - - - - -
3 57.0 | 31.0 | 120 | 40 | 1.5 - - - - -
4 57.0 | 31.0 | 12.0 | 3.0 [ 3.0 - - - - -
5 57.0 | 31.0 | 12.0 | 2.5 | 7.0 - - - - -
6 57.0 | 31.0 | 12.0 | 2.5 | 10.0 | - - - - -
7 57.0 | 31.0 | 12,0 | 40 | 1.0 [ 0.1 - - - -
8 57,0 | 3.0 | 12.0 | 4.0 | 1.0 | 0.5 - - - -
9 57.0 | 31.0 | 12.0 | 40 [ 1.0 | 3.0 - - - -
10 57.0 | 31.0 | 12.0 | 40 | 1.0 | 6.0 - - - -
11 57.0 | 31.0 | 120 | 40 | 1.0 - 0.1 - - -
12 57.0 | 31.0 | 12.0 | 4.0 | 1.0 - 0.5 - - -
13 57.0 | 31.0 | 12.0 | 40 | L0 - 3.0 - - -
14 57.0 | 31.0 12,0 | 4.0 | 1.0 - 6.0 - - -
15 57.0 | 31.0 | 12.0 | 4.0 | 1.0 - - 0.1 - -
16 57.0 | 31.0 | 12.0 | 4.0 | L0 - - 0.5 - -
17 57.0 | 31.0 | 1220 | 40 | L0 - - 3.0 - -
18 57.0 | 31.0 | 120 | 40 | 1.0 - - 6.0 - -
19 57.0 | 31.0 | 12.0 | 40 | 1.0 - - - 0.1 -
20 57.0 | 31.0 | 120 | 40 | L0 - - - 0.5 -
21 57.0 | 31.0 | 12.0 | 40 | 1.0 - - - 3.0 -
22 57.0 | 31.0 | 12.0 | 40 | L0 - - - 6.0 -
23 57.0 | 31.0 | 12.0 | 40 | 1.0 - - - - 0.1
24 57.0 | 31.0 | 12.0 | 4.0 | 1.0 - - - - 0.5
25 57.0 | 31.0 | 12.0 | 40 | 1.0 - - - - 3.0
26 57.0 | 31.0 | 12.0 | 4.0 | 1.0 - - - - 6.0
27 48,0 | 40.0 | 12.0 | 40 | LO - - - - -
28 52.0 | 35.0 | 13.0 | 4.0 | 1.0 - - - - -
29 60.0 | 31.0 9.0 4.0 | 1.0 - - - - -
30 75.0 | 20.0 5.0 55 | 1.0 - - - - -
31 52.0 | 3.0 | 1720 | 5.5 | L0 - - - - -
32 48.0 | 32.0 | 20.0 | 5.5 | 1.0 - - - - -
33 57.0 | 31.0 | 12.0 | 40 | 0.5 | 1.0 | 0.5 - - -
34 57.0 | 31.0 | 12.0 | 4.0 | 0.5 - 1.O | L.O - -
35 57.0 | 31.0 | 120 | 40 | 0.5 - 0.5 - .5 -
36 57.0 | 31.0 | 12.0 | 3.0 | 0.5 - 1.0 - 2.0 | 1.0

[0058]
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[0059]

[0060]

[0061]

[0062]

[0063]

[F2]
= FERRSETIT (wt%h) Bl t73y) (EEE)
No. | Si0o, | Ba0 | Al,0, | MnO Mg0 Ca0
37 | 45.0 | 35.0 | 20.0 | 4.0 1.0 -
38 | 76.0 | 20.0 | 4.0 4.0 1.0 -
39 | 73.0 | 18.0 | 9.0 4.0 1.0 -
40 | 53.0 | 42.0 | 5.0 4.0 1.0 -
41 | 66.0 | 31.0 | 3.0 4.0 1.0 -
42 | 50.0 | 28.0 | 220 | 4.0 1.0 -
43 | 57,0 | 31.0 | 1220 | 2.0 1.0 -
44 | 57.0 | 31.0 | 12.0 | 6.0 1.0 -
45 | 57.0 | 31.0 | 12.0 | 4.0 0.0 -
46 | 57.0 | 31.0 | 12.0 | 4.0 | 12.0 -
47 | 57.0 | 31.0 | 12.0 | 4.0 1.0 0.5
48 | 57.0 | 31.0 | 12.0 | 4.0 1.0 1.0
49 | 57.0 | 31.0 | 12.0 | 4.0 1.0 3.0

RIZ, LADBRAFBCHRLIERBIMKRIC, BLEDEE/ N1 X, 2EFIS
FUREFZMA T, €3IV IRFY—%FHL, RVT, XFTY—HD
RHEMEROTEYHE D50) N1, SumBTERDESITEEMFELT,

RIZ, B2y PRF)—%, FO3—TL—F&EICE>TL— MRITH
L., B2iRL., MELGRESITHY LT, EE50umDESIvI T
— o — M EHT,

RIZ. IEDES YOI )—200—MI, RAZERDETHEEER—
ALERYY—VHRERICE > THIRIL, NEERIEL L HEHNZ—2%F
MR LT,

RIZ, BontztI339 99—V —FEREDKRESITHY FLIZE
FBEL, RWT, BE60~80CHLUENT1000~1500k g/~
cmDERTHEZFL., EOEEBAREEB .

RIZ, £OFEBKE, 7TLEFEDOEYyI—LICRBEL, BER—KFZDHE
BEMESESFICTENTO900~1 000 CHEBETHERL, £53 9oy
)=V — hEBRNRE—VEERBFHBESIETHRAIMRDOES T v I ik
HREHEST-,
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[0064] RIZ. {Fonf-EZMIDWT, BEHEIZEKY., 3GHzITHITHELEEESR
€. BLUQEFREL., QEICOVTIE, THITEREAREH f £#FKL1-Qx
fEZERDz, Ffz,. DC100VTOMBZER (o) #HEL., | ogo
Rz, 51T, IRMITFHEERR (JIS—R1061) IT&>THITF
BMEEAE LT,

[0065] CHoDFHEHENRIBLIURLITRINATWVDS, BH. X4ITRLT:
AEIIOVWTIE, FFMEOFHEZRELETIN TS, Z 2T, FfEMENS TO
1 DHDE., JERICHEENER SN & &R0, BiEEN Tx1 DEDE
. MIROEETIEBELGREENBLNALEN o1z, HDHWIE, BHHEIKET
Ho-ZEHERLTULD,

[0066]
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[%&3]

15
ot AR "

No. . Qf HofkiEPT | ETIREE

’ (GHz) logp (MPa)
1 6.8 1400 13 230
2 6.8 1500 14 250
3 6.9 1700 14 260
4 6.9 1650 14 260
5 7.0 1600 14 240
6 7.2 1500 14 240
7 6.9 1600 13 270
8 7.2 1550 14 280
9 7.3 1500 14 300
10 7.3 1500 14 290
11 6.9 1600 13 300
12 7.0 1550 13 310
13 7.3 1550 13 310
14 7.6 1400 13 300
15 6.7 1500 14 290
16 6.8 1600 13 310
17 6.9 1650 12 320
18 7.1 1600 12 300
19 6.9 1550 13 290
20 6.9 1600 13 320
21 7.2 1650 13 340
22 7.2 1550 13 310
23 6.8 1650 13 280
24 6.9 1650 13 290
25 7.3 1700 12 300
26 7.5 1600 12 280
27 6.7 1950 14 250
28 6.7 1800 14 240
29 6.6 1800 14 250
30 6.6 1200 14 230
31 6.8 1300 14 240
32 7.0 1300 14 250
33 7.2 1450 14 300
34 6.9 1550 13 320
35 6.7 1500 13 340
36 7.2 1500 13 310

PCT/JP2010/051928



WO 2010/092969 16 PCT/JP2010/051928
[0067] [5&4]
St IR v
No. —_—_ ) Qf | MiER | diRE
i (GHz) log p (MPa)
37 X - - - -
38 X - - - -
39 X - - - -
40 O 7.4 1700 13 170
41 O 6.8 1400 13 170
42 X - - - -
43 X - - - -
44 O 6.8 1100 13 150
45 X - - - -
46 O 6.7 1100 13 120
47 O 6.8 1400 13 180
48 O 6.8 1400 13 160
49 X - - - -
[0068] HI1BXURIIhLDOMNDEIIT, Si%#SiOiitELT48~758&

[0069]

2%, BaZBaOITBELT20~40EE%, 8LV, Al #A 1,04
BELTS5~20EE%EEITIEMAELIIVIMBLE, THFEIZ Y
OME100ESEHIZHMLT,. MnEMnOIZHELT2. 5~5. 5E=E
W, BLUV., MgEMgOITIRELTO. 1~10EENEFITIEIRLT
TIVIMBLEEEH, EEMNICC r BIEMBLUBBIEHOVWThELE
FHONEWSEHERE-T. HHNo. 1~36DFEES I vIERIL,

230MPallEDENT-HITREZRLTOT, EIREDLDODEMEIE
ENAEWSZ. QffEA1200E, #EEFER (1ogp) A1 2LED
&3, Bhi-BRMEEERLTWS,

fthA. R2EBLURADOOND L ST, ARDOEH - SHOEBN
o. 37~49F, BELGRBEARLBEONGN ST, HDHLE, BEERIKE
[CE>TLEST, T, BEARBAENGLONELTH, HIFEREINE
. EEMEOEVEEBLSIvIERERDIZLNTELEM ST,

S DA

‘E-IDII:I
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