- hi j kl moe3el . n6>Tov2 4 FEB 2004 CERAM C COVPCSI TI ON AND CERAM C CAPACI TOR
Field of the Invention 5 . The present invention relates to a ceramc
capacitor and ceramic conpositions therefor; and, nore party clHE® p0gk to

7 eduction resistive dielectric ceramc conp05|t|ons SU|tabIe for use as a
dielectric layer of a ceram c capacitor having internal electrodes nade of

a base netal 10 su i ed by enpl oyi ng
such ceram c conpogﬁ??@ﬁdNCdﬂ?&ﬁi#iéﬁﬁ%ﬁ? é@gﬁﬁ @e@%@gétggékground of the
I nvention 15 Recently, a base netal, a.g., N, is widely used in form ng
internal electrodes of multilayer ceranic capacitors for the purpose of
reduci ng f R n case the internal electrodes are conposed
of the qu%ﬁ%'% thHde Siod ed that chip-shaped | am nated bodi es
i ncluding 20 therein the internal electrodes be sintered in a reductive
at nosphere in order to prevent an oxidization of the-internal electrodes.
Accofdi ngly, aThayigtyseitredvenitdon esdidtye doelectsranter agbacitor
conposi tions have been devel oped. 25 Recent trend towards ever nore
M ni at ur ianed  aedadieos eospectitiions rchetsfont easd,, i esore deamndcidrxrd yf,urt her
scal ed 2 4 FEB 2004 down multilayer ceram c capacitor w th higher
capaci t aftee. Kedpthionp wechssive d@%@ri@cttme;re tesabiéen getpositafohsit to
fabricate thinner dielectric layers and to stack_a greater nunber of, the
thus prodidd@ldi®el Q% i Vsayers. & HAhelertrifienlahBrdi efectri €9% are
t hi nned out, a voltgge appl.ied to FlElt thlckness |ntr|n5|cally i ncreases.
t

Accor di nGAPaGHeHpBAELRHg J'Iritfeerrlﬁl egFLP Etsrln@dreaygifs s %ﬁ%rf‘l—%@& and
thusya rel | b|||t of the mul ti| r capaci t or

dot 107 or R 40 Ko or Cehen i eatrod o S edtedrad Shedsdas o
the presehicd WAUAOD L OVt flonbi gb! ¥ &féié@%ﬁté' Phoet ! 'tﬁe?@&ﬁ.*m c
conpositions 1 cera c capacitors prepare oyi ng such

di el ectric ceram c conpositions in form ng dlelectrlc | ayers thereof,
wherein the dielectric ceram c conpositions exhibit such electrica

char act eBaikgrsowdsd ao fli thecifniventbohst ant equal to or greater than 3000,
capaci tance varitation of -150 to 20 +150 (based on a capacitance obtai ned
at a tenperature of +25 ) in the tenperature range from-551to +125 , a
dielectric loss "tan 8" of 3.50 or |less and an accelerated |ife of 200, 000
seconds or gr edftegent iy aceoRpdfcemak 2 b t Ife Joredbht #ﬁvéﬂ’ﬂt‘i%w uEefe i 25
~provi ded a dielectric ceramc conposition onpr|5|n 100 nol e parts of

oxi des of CB%“% mtemnabi e beghF 9PeBeP g™y §7‘éatYSr1 GIiE SRRAFUEH Sp| e
Phe or ouf Bonthe: MFRTSsnptE] r@&celn%ngﬁgggﬁgguggggﬁﬁ'oe%ngdig B o
1.5 mole ﬁ%t?nggfﬁgloﬂﬂ%t‘}fod@% Qoséfrsgdo G nole I)gﬁase na BB 2004

parts of ‘oxides of one or nore el enents Scted from tRe group consisting
of M, Vand Qqubrdel daseridtiprsidipdde Ridindr & Theo@boye Bl @i heg
objects and fec%ures of the present invention will become apparent fromthe
f ol 120w nockesein pthen iaft qurefler s bdcenrbads nbet s igitkered nifnor) weduotivet h

t he acconpanying drawi ng: 10 Drawi ng represents a schenmatic cross sectional
view il | ustmasphgra mihti bager cé&ocanmpeevapdci teor . dBeitdHi 4t ddesor f pt the of
the Preferred Enbodi ments 15 Conpound powders of Ti 02, BaC03, Re203, MO,
Mh203, VZOBtexnab3.elwsiaadrs W, ARsod didigihed an wamiaty e sliﬁ@‘il‘?tb@lnl n

t he acconpanying Tables 1-1 and 1-6, and m xed for about 20 hours g a wet
met hod |rF%F%ﬁﬁ%Vﬁ1lldb%%?%FﬁFﬁg tﬁ%F%?hCPSZC?%%QF?BFP9sste??V?zedb en

zi rconi a) bal#? agd water to thereby 20 obtain a ceramc slurry. The
produced Y@YahPR®8t urry was dehydrated and then dried by bei ng heated at

ol & par s Sampl B R ber epgzetﬁ%%ﬁzo% shafiofgortalat Riag, Ferashibon

Cont ont 1-F0b- P E 0 45 5 (o0 Wet Boits 2 demand for a further scaled

HoO. 750. 40. 020. 020..051. 00503~Y' cHoO. 750. 40. 020. 020. 051. 00504Ho00. 750. 40. 030.
030. 051. 00505. Ho0. 75" 0: 40. 030. 030. 051. 00506H00. 750. 40. 030. 030. 051. 00507Ho0.
750. 90. 010. 020. 030. 051. 00508H00. 750. 4G- §50. 020. 070. 051. 00509 EWH\W\NEO
20. 250. 051. 005010H00. 750. 40. 0S0. 010. 20. 260. 051. 005011Ho0. 7S0.

30. 051. 005012H00. 750. 40. 20. 20. 20. 60. 051. 005013H00. 7S0. 40. 60. 60. 05]¢{365014Ho
0. 750. 40. 60. 60. 051. 005015H00. 750. 40. 60. 60. 051. 005016~Ho00. 750. 40. 70 70.051.0
05017FHo0. 750. 40. 70. 70. 051. 005018FH00. 750. 40. 70. 70. 051. 005019Ho : 0
. 10. 10. 25. 01. 00S020H00. 750. 40. 050. 10. 10. 250. 0251. 005021 Ho0. 750}“%11{‘@&‘ mm‘mm
. 0. 10. 250. 11. 005022.

HoO. 750. 40. 050. 10. 10. 250. 21. 005023Ho00. 750. 40. 050. 10. 10. 250: 31. 005028 0. 75
0. 40. 050. 10. 10. 250. 41. 005025H00. 750. 40. 02S0. 050. 20. 2750. 051. 005026eHo0. 000.
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-2 4 FEB 200 Table 1-2 Dielectric Conposition nole partsSanple

Nunmber Rare-earth (Rez03) MO Total Md03Ba/ Ti

Rat i oEl enent Cont ent ~Vh203VZ0SCr z03 2 4 FEB 200%
Cont ent 30Ho1l. 50. 40. 150. 050. 20. 40. 051. 005031~Ho2. 00. 40. 150. 050. 20. 40. 051. 005
032 ~' cHo4. 00. 40. 150. 050. 20. 40. 051. 005033Sm~

0. 250. 60. 150. 050. 20. 40. 051. 005034SnD. 750. 60. 150. 050. 20. 40. 051. 005035Eu0. 750
. 60. 150. 050. 20. 40. 051. 005036' Gd0. 750. 60. 150. 050. 20. 40. 051. 005037Th0. 750: 60.
150. 050. 20. 40. 051. 005038%0. 750. 60, 15' 0. 050, 2. 0. ég: 051, 005039Er 0. ..750. 30. 15
' 0. 050. 20. 409951 . HYSFIGPYE L7565 BN 150°0BBC 26040 951 A¥b§3P861387C50. 05
0'-20-40-051K99§393Y9§-Qgt%pfAﬁgaQ@&mgﬁdﬂotaégeogag4&m%;}qu§9.45er§@rao.4
0. 051. 005094Ho/ Dy0:- 5/ 0. 50. 40. 150. 05

. 0. 20. 90. 051t 00505 bt B¢ Yooh Bie 5| (d5olewtnsp layers and to stack a

. 050. 20. 40. 051, 005096 Sn1. Ho/ YBO, 2/.0 . 0 4Q. 5047Sm YbO
.5/1.00.40.1%6?6@6?269ﬁbgg5%?06%84§Eé80%8g§g?%§0qgggéég?hg.gg%?gg5049'FbO.?
50. 20. 150. 050. 20. 49005ke DP5066H0OnZ5di 5Ded50i050a26r402051+RABABE. eHEQ. B52.
00. 150. 050. 20. 4 , , , . .

. 0. 051. 0050590 &H-Bes 78BP2He955°080 120 4545666653 R566 1780 40 156656356 540. 0
50. 97054H00. 7500 #Q; A5Py05@n20 AR 851 120 AQR5HI0. 7159. 40c 166 956. 207405055 03
056 ~Ho0. 750. 40. 150. 050, 20. 40. 051. 040 -5 2 4 FEB 2004 Table 1-3 _

Di el ectric Conposenednamsl elps t 3SHAplLabNUibEr Rer echear PRI L REZDSY  M§T aTé(Cal
W-3Ba/ Ti . . .

Rat i oEl ement EOREERERAZOIVILER, 96585APEAFES: ~~ cHoO. 750. 40. 020. 020. 051. 00505
8~~' cHa®. 750. 90. 020. 020. 051. 005059

~. eHo0. 750. 90. 020. 0' 20a051. 005060H00. 750. 40. 030. 030. 051. 005061H00. 750. 40. 03
0. 030. 051. 00SPEREEN 95 §h20In¥ANE302051. 0. 05063H00. 750. 40. 010. 020. 030. 051. 0
05064Ho0. 750. 40. a050. 020. 070. 051. 005065H00. 750. 90. 050. 20. 250. 051. 005066H00.
75S0. 90. 050. 010. 20. 260. 051. 005067Ho0. 750. 90. 050. 050. 20. 30. 051. 0050. 68H00. 750
. 40. 20. 20. 20. 60. 051t 00506 HFL B0, B0. 60765, @F5070HODIFSONY0 IGTHF 1051 . 0

05071Ho0. 750, 40. 60. 60, 051, 005072X- HaQ.. 750, 40. 7Q. 70, 0 7 ' Q.750Q..40.
70.70.051.00E87£§E5Eﬁ%b?9%%? %.f8?$§g8§1Fﬁﬁgﬁ?g¥66?7@%?%%?%53&%@&?%#&% £ 00
5076H0Q.7. 5024Q. 050ah0c1@ap50i025%. PRERAZHA0LT5@mE0 0950 916uL0. 25@ 1651 AR507
BHo~0a750. 40. 050. 10. 10. 250. 11. 005079Ho0, 750, 40, 050. 10. 10. 250. 21. 005080H00. 7
50. 40. 050. 10C¢02PE0. FOMRYSUEE-G50. Y30 f26M350. 1B SHE U506 U1l 88858206 7 A5E 1 90.
0250, 050. 20. 250,951 PS033EHAR. 000 40219040500 0040; 05, 00SFAHL: 250,40 1
50. 050. 20. 90, 051, 005085H00. 50, 40. 150. 050. 20. 40, 051. 0050 -6 2 4 FEB 2004

Tabl e 1-4 Di electriicaCompesiadter irmdliepars sSarrplal adithier Rapetehanh ERREZG~)

Myp Total W-Ba/Ti_ RatioEl e t Co Vh2 3 s e

P ant B6Ho TB0 o SEb e 05 BT 00S RS ese a8 FA6 488, S 45851 o0
88 ~'kHa2. 001590.34S%ked568n26. HpadiFlance obtained at a temperature of

0' 05089~Ho4. 00. 90. 150. 050. 20. 40. 0' 51. 0050. 90SnD. 250. 60. 150. 050. 20. 40. 051. 00
5091Sn0. 75~0+86. 1S0L1050:h20. #6MP8120056092RNTe 753080. 186. 053 20.143%. 65120. 0. .
5093Gd0. 750. §0. 150, 050. 20, 40. 051, Q05094 Th0, 750. 60. 150. 050. 20. 90, 051. 005095D
y0.750.60.158?6%6?§6?&0. . 0%3@8Erd?95 :30.fﬁogﬁﬁﬁi2%?%0%85f?65§%§%&ﬁ%§75
0. 30. 150. 0501 2840£0550005098 ¥20nd50 030 g15a:8%0. 20. 40a051. 005099Yb1. 00. 30. 1

50. 050. 20. 40. 051. 0050100Y1. 00. 30. 150. 050. 20. 40. 051. 0050101Ho/ Dy0. 5/ 0. 50 .
40 al50. 050.20. 46n Oeg-)q_c_ordance with the present invention,” there 1is

005010240/ .5.0. 5 . .0 . 40, 3 Yo0n 2L 0.55P. 1
0. 0. 190 050 P50 A0 05 2 05201 CTSR b0 574 00, 507 TS0 080, 20 40 51 Bat0 anEHo

0. 7500. 150. 056120 p4@ B85 b 0050 0e6HOE. P60 220, T30. 50 a20.00B0F L. GPESMH0 THRY.0751
.50. 150. 050. 20. 40. 051. 0050108kHoQ. 752. 00. 150. 050. 20. 40. 051, 0050109H00. 750. 4
0.I50.050.20.90.béggé%O%IgEbOF95gTéb.%% ?o%ﬁ?%ﬁ.dbgoéﬁ{996&%3%6%97%%{9 15
0. 050. 20. 40. 933r@@28112H00 /50090 1ib3® 050eéOn 4. 8218011 3Hath 7589 kb 05

0.20.40.051.040 . 2 4 FEB 2004 Table 1-5 Dielectric Conposition nole
part sSanpl e RarBaPRAPS- €& t99/( Re~0HAM TP Tohw  Hot aFBa/ T REPI 678 erferft- 2

Contenty, to 1.5 mole parts of an oxide of Mg; and 0.03 to 0.6 mole




.Mhz03, V~0S Cri 03Content MO03
WD3Cont ent 1143nHo0. 750. 90. 020. 020. 0250. 0250. 61. 005011536EH00. 75. 0. 90. 020. 0
20. 02S0. 02S0. 051. 005011632EH00. 750. 90. 020. 020. 0250. 0250. 0S1. QHEFEE7 pipp. T50.
-40. 030. 030. 0250. 0250. 051. 005011. 8Ho0. 750. 90. 030. 030. 0250. 0250. 051. 00S0119Ho
0. 750. 90. 030. 030. 0250. 0250. 051. 0050120H00. 750. 90. 010. 020. 030. 02. 50. 0250. 0S1
. 0050121. HoO. 750. 90. 050. 020. 070. 0250. 0250. 051. 0050122H00. 750. 90. 050. 20. 250.
0250. 0250. 051. 0050123Ho~
0.750.90.050.010.20.260.0250.0250.051.0050129Fb0.750.90.050.050.20.30.0250.
0250. 051. 0059356500 L7850 M 20000026, 6 0PSHE 0256Me5 ES0FSIERISsh. ¥50m9o8h60. 6
0. 0250. 0250. 9 0 5 60,60 0250. 0250. 0S1. 005012AH00. 750. 90. 60.
60. 0250. 0250° g%ig gg%%%%@%%% Qgggﬁbog"g goég25o 0250. 051. 005013039EHo
~0. 750. 40, 7. 0. 70. 0250. 0250. 051. 0050131 ~7EH00..750. 9~0. 70. 70.0250. 0250.
051. 0. 050132Ho0. 750. 90 05, 0. 10, o 50001 0050133Fb0 750. 90. 050. 10. 10. 250. 01
250. 01250. 02B419558326£5BE 788 _9 aYH%50. 050. 050. 11. 0050135H00. 750. 90
. 050. 10510. 250. 10. 10. 21 0050136Fb0 750 90, 050. 10. 10. 250. 150. 150. 31. 00501373
" HoO. 750. 90. 050. 10. 10. 250. 20. 20. 41. 0050138H00. 750. 40. 0250. 050. 20. 2750. 0250.
0250. 051. 00501393HBloe 00T AYe 1505 @ TR D0 VZET 2561051 [6050ESsHO0 256160, 1

50. 050.2.0. 4 00 1 4 0 9 5 1.0
050192Fb1.008583%gg ggggiggéﬁlogg%g ?%% ggﬁ %%%éé Qézf%gEE%j%%oQ?g%?glgge
Di el ectric Gasposiptbonnuife parfeSanpl eenubierdRebce- gaveh @Rezaeﬁjuhbmlﬁotal
Tot al Ba/ Ti Raﬁlo El enent Content .Mii 03 V205 Crz03Content' MO03
W3Cont ent 19%Hb% . 58S 0BCE8HPABYIBY. 4652H4BS* 0250. 05

. 1. 005 99Ho2, 00. 9Qr§-\59n§5 Q20 210250, 025l D080445HD: &k bR 15QR50.
20. 90. 0250, 0250. 051. 0050196Sn0. 250. 60. 150. 050, 2

. 0. 40. 0250. OR5buesrabhB0l1a 78ROt ¥5BYED, ¢8DaNE5E0, 28801 D250, 0250. 051, 0050190EU
0. 750. 60. 150. 050. 20. 90. 0250, 0250. 051. 0050199Gd0. 750. 60. 150, 050. 20. 90. 0250. 0
250, kS1. 0050150ThC. 750. 60. 150. 050. 20: 40. 0250. 0250. 051. 0050151Dy0. 750. 60, 150
. 050. 20. 90. 085020285Q. 053cPOHO16AELH. ThO. BHe 150r 880EADo4dmORES, 0250. 051. 0050
153TnD. 750. 30. 150. 050. 20. 40. 0250. 0250. 051. 0050154Yb0, 750. 30. 150. 050. 20. 4

, 0. 0250. 0250. 051, 0050155Yb1. 00, 30. 150. 050. 20. 40. 0250, 02S0. 051. 0050156Y1. 00,
30. 150'1.050. 20, 40. 03700028087 4eP958E5FkB, BacOs, Re,03, MgO, Mn,0s, V,Os,
DyO. 5/0 50. 90. 150. 050. 20. 40 02S0. 0250. 051.0050158Ho/ /

Yb0. 5/ 0. 5/ 0. §020H). DEWDFNPHA0. W2FD . 9e50hed1 1005080 He? 7sbec2fbed/ an10.

90. 150, 050. 20, 40,0250 5 160Sm /4.0 2 0
250.051.0050€%33Eﬁ88m?g§69T§ %8%3%% 1 3 6%?% % é%&fqg%ggi g§6099§gt %%150
. 050. 20. 90. 0RBurs by a wet method in a ball mlll containing therein PSZ

. 0. 0250. 051. 0050163H00. 751. 50.,150, 050. 20. 40. 0%5910250d051 0050169%%iH0%.752
. 00. 150. 050. $B28b19258. (350 95 F£6050EE 1) and water to
#3‘3@07%3}0487%?3%950 20:902R250502504050. D69166Ha0 250 Ak skl 050u20y4Qa250
eHo0. 750. 40, 46Ayabaraa, 86d025en02%0.cd5 by0 @20 168 Hed,t 250 .a40 .aksM t05Ih 0. 4 025
0,0250.051.0%0%693Fb0 750. 40. 150. 050. 20. 40. 0250. 0250.051.090 _g_ 2 4 FEB
2004 Ther eaf Pef'®UtRe dried ceramic slurry was ground and then cal cined in
air at about 800C for 6 hours. The calcined slurry was then di saggregated
by a wet nethod in a ball mll added with ethanol for 6 hours. Next, the 5
di saggregated ceramc slurry was dried by being heated at about 150C for 6
hours, thereby obtaining the powder of the calcined ceramc slurry. In a
following step, a dielectric ceramic slurry was obtained by m xing and
grinding 1000 g (100 parts by weight 10 of the powder of the dielectric
ceramc slurry, 15 wt~ of an organic binder and 50 wt~ of water in a bal
mll, wherein the organic binder includes acrylic ester polyner, glycerin,
and a solution of condensed phosphate. Next, the dielectric slurry was
subjected to a vacuum 15 air separator to renove air bubbles therefrom and
formed into a thin filmcoated on a polyester filmby using a reverse rol
coater. Thus produced ceramic thin filmon the polyester filmwas heated
and dried at about 100 C, and then diced to thereby obtain square ceramc
green sheets 20 having a thickness of about 5 utn and a size of about 10 cm
X 10 cm Meanwhile, 0.9 g of ethyl cellulose dissolved in 9.1 g of butyl
carbitol and 10 g of Nickel powder having @n average di ameter of about 0.5
~n were | oaded and stirred 'in 25 a stirrer for 10 hours to forma
conductive paste for use in formng internal electrodes of ceramc
capacitor. - 10 2 4 FEB 2004 Thereafter, the conductive paste was printed
on, the prepared ceram c green sheets to form conductive patterns thereon
and then the printed conductive paste was dried. Subsequently, ten ceramc
green sheets having the 5 conductlve patterns thereon wer e stacked agalnst
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.25 sides of each chip shaped ceram c body. Then,
bodi es were | oaded into a furnace capabl e of

at nosphere therein and the organic.
-bodi es was renoved by heating the furnace in an N2 at nosphere.

Then,

the chip shaped ceramc
2 4 FEB 2004 controlling an
bi nder contained in the &d&Bepigker ani ¢

t he

bi nderrenoved chi p shaped cerami c bodies were sintered at about 5 1300, C
pressure being in 10-5

in a non-oxidative.
to 10-~ atm order

rang

e. There

at nosphere wi th oxygen parti al

after,

the sintered chi p-shaped ceramc

bodi es were re-oxidized in an oxidative atnosphere to thereby obtain
nul ti |l ayeFalekeahi& capacitors as shown in the drawi ng wherein reference 10
nunmerals 10, 12 and 14 represent dielectric |ayers,
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from0.03 to 0.6 nole parts in terns of M1203, V205 and Cr203. Further, it
is to be noted that sane effects can be obtained regardl ess of whether an
oxi de of one of the 10 elenents Wi, V and Cr is used or two or nore thereof
are used together as long as the total content thereof satisfies the above
specified range, as in the sanples 4 to 15, 60 to 71 and |17 to 128. \Wen
the total content of the oxides of Mo and Wis 15 0.4 nole parts in terns
of Mb03 and WD3 as:in the sanples 24, 81 and 137, tan 8 of the produced
capacitors becones equal to or greater %han 3.5 and the desired accel erated
life thereof cannot be obtained. However, if the total content of oxides of
Mo and Wis set to be 0.3 nole parts in 20 ternms of Mb03 and W3,
respectively, as in sanples 23, 80 and 136, the desired el ectrical
characteristics can be successfully obtained. Accordingly, it is preferable
that the total content the oxides of Mb and Wis between 0 and 0.3 nole
parts in 25 terns of Mb03 and W)3, Furthernore, sanme effects can be
obt ai ned regardl ess of whether the.oxides of Mo and Ware used separately
as in the sanples 20 to 23 and 76 to 80 or used together as in sanples 133
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.Accordingly, the optinumratio of Ba/Ti ranges from0.970 and 1. 030.
Further, Ca or Sr can be used instead of Ba for adjusting Ba/Ti ratio. That
is, as long as the ratio of the 10 sumof Ba, Ca and Sr to Ti. i.e.,

" -(Ba+Ca)/Ti ratio, (Ba+.Sr)/Ti ratio or (Ba+Ca+Sr)/Ti satisf@esFER08pti num
range fromO0.970 to 1.030, the desired characteristics can be obtai ned.
Still further, barium carbonate, barium acetate, 15 bariumnitrate; calcium
acetate, strontiumnitrate or the |like can.be used in controlling the
ratio.'ﬂf%gggngg i nvention can produce a nmultilayer ceram c capacitor
capabl e of "providing, a desired operating Iif a with a highly inproved
reliability, wherein the capacitor 20 exhibits a relative permttivity es

of 3500 or greater, tan8 of 3. 5% or less and a capacitance variation D

C/ CZS ranging {from -15% and +1Belegidihicomppdiciot modsepattty e range from -55C to
+ 125C .| ;AMlRqQugh Rekeeegattesent invention has been déscribed Wih Z5Bsa/1i|
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arts. 5o E—e ettt eppostt+oh—o A —f- et
Eonprisin Gﬁﬁt gr%ate#-ﬁﬂZn e H%P% 4 Lgfandlbi34ﬁﬁﬁ f%y% 0ol e B8t
oxi des he lar "Pwo el 8 %ntq°é9l%?tng°?r8ﬁ1 he-‘or 0d%cloh® st %% di b |and
W the donifent] bdPng|caldbil al &d |b¥%assni fd § hat! oxiodess| s b 'hd |\Woer ¢
Mb03 and VB8, {10 Hpespectilvel y.0.46. 0.Thpo.ohi leloect riocs cenars Co.@pPAE t i|oneof
claimb5,| wesg ¢i nwheconhent | oft joxisdEs.o0ff ooné ary T W ol ENBRATS @F NOr.gnd W
is not | €SS than 0.025 note parts. 15 7. A Teramc capacitor—TCTonprising one
or nore dielectric layers nmade of the dielectric ceram c conposition of
claiml. 20 8. The ceram c capacitor of claim7, wherein the content of the
oxide of Ba and Ti is calculated by assum ng that the oxide of Ba and Ti is
BaTi 03; the content of the oxide of Re is cal culated by assum ng that the
oxide of Re is Re203; the content of the oxide of My is cal cul ated by
assum ng that 25 the oxide of My is MJO and the content of oxides of M, V
and Cr is calculated by assum ng that the oxides of Wi, V and & are WM203,
V205 and Cr203, respectively. 9. The ceram c capacitor of claim?7, wherein
the 30 dielectric ceram c conposition further conprises not greater 28 2
4 FEB 2004 than 0.3 nole parts and greager than O nole parts oxides of one
or two elenents selected fromthe group consisting of Mo and W the content
bei ng cal cul ated by assum ng that oxides of Mo and Ware MO03 and W3,
respectively. 5 10. The ceram c capacitor of claim'9, wherein the content

of oxides of one or two elenents of Mo and Wis not |ess than 0.025 nol e
parts. 10 11. The ceram c capacitor of claim8, wherein the dielectric
ceram c conposition further conprises not greater than 0.3 nole parts and
greater than O nole parts oxides of one or two el enents selected fromthe
group consisting of Mo and W the content being cal cul ated by assum ng t hat
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-12. The ceram c capacitor of claim1l, wherein the content of oxides of one
or two elenents of Mo and Wis not Iess than 0.025 nol e paAé)i FA@ 29

. A9. Af L. Af9. A>. A0. AM49. A+. An@ A9, . A. AsAL. AE. A9. A9. A[9?. A" ? kns. AS, %
- Af.Af . AFLL. AR9. Ay. AL. AF' F9. Al L. AS5F9 8OVW } ~p
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8Chb CA%. 0% Sy a
" 10%NE' () - i&}a Lhed) 4’%2&10%23?}‘%{ ?1%{3%}‘ &1§‘§é ?/‘z@l%ioﬁ%ﬂ%@%y( Meight)

% 0%G & (pL: kthe UDOANE ) -LHD Wi I gt etgHtd Pdrd Mslurry, 15 wt$ of an
109%& ()-f 10%& ()-1t$10%"& ()- 't$109R&&E () - L$-10%& (f' 10Z 10z 3pc
zX9H 1ozyprg§@%g]@Lnﬁqq 349%&80( W lgff water in a ball mill, whereln

% 0% ()-9 $10%& ().-'y$109%&' ()-!dy$109%& () - 0bC 10Z"t 10%&' () -

g109%& () - i fo@?&ge}uf#&m@e(r) “inglgides 1wséhweg@§yecvm[lmemoywcwm,() Sf

% honte BISOIRIL a0 <ot
Next, the dielectric slurry was subjected to a vacuunm
15 air separator to remove-'air bubbles therefrom and formed
into a thin film coated on a polyester film by using a
reverse roll coater. Thus produced ceramic thin film on the
polyester film was heated and dried at about 100 C, and

then diced to thereby obtain square ceramic green sheets

20 having a thickness of about 5 im and a size of about 10 cm X

10 cm.
Meanwhile) 0.9 g of ethyl cellulose dissolved in 9.1 g
of butyl carbitol and 10 g of Nickel powder having an

average diameter of about 0.5 um were loaded and stirred in

25 a stirrer for 10 hours to form a conductive paste for use in

forming internal electrodes of ceramic capacitor.
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Subsequently, ten ceramic green sheets having the

5 conductive patterns thereon were stacked against each other
with the conductive patterns facing upward, thereby forming
a laminated body. Every two 'neighboring sheets were
disposed in such a- manner that the conductive patterns
provided thereon were shifted by one half of a pattern size

10 along the léngth direction. The laminatéd body also
included one or more ceramic dummy Sheeté stacked against
each of the uppermoét and the lowermost ceramic green sheets
having qonductive patterns thereon, the ceramic dummy sheets
representing ceramic green sheets without having conductive

15 patterns thereon.

Next; the laminated body was pressed with a load of
about 40 tons at about 50 T along the stacking direction of
the ceramic sheets in the laminated body. Afterwards, the
pressed laminatéd body was diced into a multiplicitylof chip

20 shaped ceramic bodies having a size of about 3.2 mm x 1.6 mm.

Thereaftér,'Ni external electrodes were formed at two
opposite sides of each_reépective chip shaped ceramic body
by, e.g., a dipping method, one end portion of each of the
internal electrodes being exposed to one of the two opposite

25 sides of each chip shaped ceramic body. Then, the chip

shaped ceramic bodies were loaded into a furnace capable of

- 11 -
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removed Chlp shaped ceramic bodies were 51ntered at about

1300 C in a non-oxidative. atmosphere with oxygen pértial
pressure being in 107° to 107!° atm order range. Thereafter,
the sintered chip-shaped ceramic bodies were re-oxidized in
an oxidative atmosphere to thereby obtain multilayer ceramic
capacitors as shown in the drawing wherein  reference
numerals-lo, 12 and 14 represent dielectric layers, internal
electrodes and external electrodes, respectively.

Tables 2-1 to 2-6 exhibit a measurement  result of

electrical characteristics obtained from the thus produced

.multilayer ceramic capacitors, wherein a thickness of each

15

20

25

dielectric layer incorporated in the capécitors was about
3un. - |
The electrical characteristics of the multilaye;
ceramic capacitors were obtained as.foliows. |
(A) Relative permittivity'(or dielectric constant) &,
was computed based on a facing area of a pair of
neighboring internal electrodes, a thickness of a
dielectric layer positioned between the pair of
neighboring internal electrodes,  and the
capacitance of a multilayer ceramic capacitor
obtained under the condition of applying at 20 T

a voltage of 1.0 V (root mean square value) with

-1 -
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& ()-Y+z#10% & () - Yo+z#10% & () - %8 AKL>+z#10% & () - Y%o+z#10% & () - % >+z#10%
& ()-% >+z#10% & () - % >+z#10% & () - %S =q2byx##( - . 38?] K1>+z#10%

& ()-Y%>+z#10% & () - ¥esradhedcs Of- ¥aH2z#10% & () - Y%o+2#10% & () - Y%o+2#10%

& () - Y%+z#10% & () - YR @BEIN AKL>+z#10% & () - %+z#10% & () - % >+z#10% & () - %
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& ()-%>+z#10% & () - %>+z#10% & () - ¥%>+z#10%
same condition as established for measuring the
permittivity cited above.

5 (C) Resistivity (Q cm) was acquired by measuring a
resistance between a pair of exfernal electrodes
after DC 25 V was applied for 60 seconds at 20C.
The number following “E” in the notation of a
resistivity value presented in the accompanying

10 _ Tables 2-1 to 2-6 represents an order. For
instance, 2.5E + 12 represents 2.5 x 10%2,

(D) Accelerated 1life (second) was obtained by
measuring time period unt;il an insulation
resistivity (p). becomes 1 x 10*° Qecm in a DC

15 ' -electric field of 20 V/im at a temperature of

" 150°7C.

(E) Capacifance variation AC/Cz;s (%) was obtained by
measlur,ing capacitances at -55C, +25C and +125TC
in' a thermostatic (or constant tempe-ratﬁre) oven

20 -under the condition of applying a voltage of 1 V
(rms value) with a frequency of 1KHz, wherein Cjs
represents a capacitance at 25C and A C

represents the difference between Czs and a

capacitance measured at -55C to 125T.
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& () - % >+z#10% & () - Y =q2byx#eF1>+z#10% & () - ¥%+z#10% & () - %+z#10%
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& ()-%+z#10% & () - % >+z#10% & () - U >+z#10% &' () - % >+z#10% & () - %F
=q2byx#eF1>+z#10% & () - %+z#10% & () - %+z#10% & () - %+z#10% & () - Y%o+z#10%
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L Capacitance
Sample T:rinnZerinq Permitti- Rejlét:;)lty \/Aazjztl(c;r; Accel.erated
Number (?C;a ure. vity Tand (%) at Room 28 (leef:)
Temperature -55°C 125°C

1% 1300 3780 3.3 2.5E+12 -13.4 -14.9 ' -45,800
2% 1300 3860 3.2 6.7E+12 -14.6 -14.3 165,800
KR 1300. ' 3850 3.7 2.0E+12 -14.8 -15 870
4 1300 3790 3.0 _ 4.5E+12 -14 -14.9 28'7,90.0
5 1300 3530 2.9 6.9E+12 -13.4 -14.6 87_5,900
6 1300 3680 3.4 8.1E+11 | -13.3 | -14.4 458,900
7 1300 3780 3.4 9,.4E+11 -12.5 -14.7 678,940
8 1300 3890 3.3 5.3E+12 ~13.9 -13.5 897,500
9 1300 _ 3850 3.4 7.4E+12 -14.5 -14.3 658, 900.
10 1300 3870 3.5 4.6E+12 ~14.5 |- ~-14.9 764,900
11 1300 3750 3.4 5.6E+12 " -14.4 -14.5 759,800
12 - 1300 3890 3.2 2.2E+12 9 -14.6 983,450
13 1300 3590 3.0 5.9F+12 -12.9 -14.9 398,500
14 1300 3740 3.0 9.5E+11 -14.5 ~14.5 875,930
15 1300 3640 3.4 . 8.8E+12 -14.5 -14.1 754,900
1638 1300 3300 3.1 2.5EB+12 -13.5 -13.4 987,500
17 3% 1300 3180 3.0 4.9E+12 -12.4 -13.5 1,496,000
18 3% 1300 3480 3.4 7.6E+12 -13 -14.9 289,540
19 1300 3870 3.4 4,3E+12 -14.4 j--14.8 243,900
20 1300 3670 3.4 4,7E+13 . -13.4 ~-14.4 456,700
21 1300 3890 3.5 5.3E+12 -14.9 ~14.6 1,489,000
22 1300 3780 3.5 1.0E+13 -14.5 -15 2,985,000
23 1300 3680 3.1 2.0E+13 ~13.9 -14.5 1,894,500 |
24 ¥ _1300 3650 3.8 4.4E+11 -14.6 ~3.5 19,800
25 1300 3850 3.4 8.4E+13 ~14.5 -14.9 598,700
26 % 1300 5980 9.4 8.5E+12 -14.5 -25.2 390
27 1300 " 3560 3.5 5.6B+12 -14.5 ~14.6 578,900
28 1300 3850 3.5 1.2E+12 '-14.5 -15 459,680
29 1300 3500 3.4 9.5E+12 -14.5 -14.6 1,098,700
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& () - Yz #10% & () - Y+z#10% & () - Y+z#10% & () - Y+z#10%

& ()-U$() A 1>+z#10% & () - Y%+z#10% & () - Y%o+z#10% & () - %o+z#10%

& ()-%+z#10% & () - %X =q2byx#)-. 27>j ' 1>+2#10% & () - %+z#10%p
& () - Y>+z#10% & () - +z#10% & () - R>+z#10% & () - Y+z#10%
& () - %?BEINO A 1>+z#10% & () - %o+z#10% & () - Y%o+z#10% & () - % >+z#10% & () - %

>+z#10% & () - %5

& () - Y%o+z#10% & () - Y>+z#10% & () - Yg>+z#10% & () - Y%o+z#10%
& () - Yelei lguoiA Iz #10% & () - %+z#10% & () - % +2#10% & () - Yo+z#10%
& () - Y%+z#10% & () %
& () - Yo+z#10% & () - Yo+z#10% & () - Yo+z#10% & () - Yo+z#10% & () - Yo+z#10%

& ()-% A
& () - %

=q2byx#OPTX] di ' 1>+z#10% & () - %+z#10% & () - %+z#10%

=g2byx#uyz{ oP1>+z#10% & () - +z#1>+z#10%

1>+7#100% & () -Up+z#10% &' () -Up+z#10% &' () - %+7#10% & () - Ye+z#1

:q2by >(#j,l 1>,+Z#]-0% & () - (}?4-2#10% Resistivity Céiiiitzgﬁe

Sample Tz;nterlng - Permitti- (Qen) Ac/cu 8] Accel.erated

Number p(e.éa)ture vity Tand (%) at Room 4 (leéf:)

: Temperature -55C 125C

30 1300 3690 3.5 8.6E+12 -14.6 -15 476,900
31 % 1300 Incapable of obtaining a sintered ceramic with high density
323% 1300 Incapable of obtaining a sintered ceramic with high density
33 ‘1300 3780 3.5 1.4E+12 -14.5 | -14.6 475,980
34 1300 3690 3.4 4.6E+12 -14.5 -14.8 389,500
35 1300 3890 3.5 2.5E+12 ~14.4 -14.9 389,700
36 1300 3650 3.5 1.4E+12 =-13.8 -13.4 498,030
37 1300 - 3780 3.4 8.4E+12 -15 -13.3 274,900
38 1300 3890 3.5 3.5E+12 -14.5 -15 367,800
39 1300 3840 3.5 1'°E+12. -14.3 | -14.5 389,500
40 1300 3510 3.5 1.8E+12 -14.5 -15 398,000
41 1300 3670 3.1 6.5E+12 ~-14.5 -14.5 489,700
42 1300 3790 3.0 4,6B+12 -14.6 | -14.6 354,700
43 1300 3890 3.5 5.7E+11 -14.5 ~-14.5 897,600
44 1300 38%0 3.3 5.5E+12 ~-14.4 | -14.9 456,900
45 1300 4020 3.5 1.0E+11 -14.5 -15 498,700
46 11300 3780 3.5 5.5E+12 -14,1 -14.5 569,000
47 1300 3580 3.3 1.4E+12 -14.5 | -14.5 328,800
483 1300 7960 14.4 2.6E+11 ~35.9 ~1.4 760
49 1300 3830 3.5 4.1E+12 -14.5 ~-14.6 289,700 ¢
50 1300 3870 2.6 1.6E+12 ~13.5 -14.1 240,040
513 . 1300 2340 3.5 1.4E+12 -13.9 | -16.7 | 480
52 % 1300 Incapable of obtaining a sintered ceramic with high density
53 1300 3690 3.5 2.1E+13 . -14.6 | -14.9 348,990
54 1300 3650 3.3 4.4E+13 -14.5 [ -14.5 387,500
55 1300 3750 3.5 4,.1E+13 -14.5 -14.7 365,900
56 3% 1300 3080 3.1 4.9E+13 ~14.5 -14.5 4,800
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&) -%>+z#10% & () - Y%>+z#10% & () - %+z#10% & () - IR>+z#10% & () - Y%+z#10%

& ()-% A 1>+z#10% & () - %+z#10% & () - % +z#10% & () - % >+z#10% & () - % >+z#10%
& ()-% =qg2byx#i' 1>+z#10% & () - ¥%+z#10% & () - ¥%+z#10% & () - (;/2>+z#5:lé)%
& () - Y>+z#10% & () - Yg>+z#10% & () - Yp+z#10% & ()-% A 1>+z#10% & (58 28047#10%
& ()-%+z#10% & () - %+z#10% & () - %+z#10% & () - % =q2byx#eF1>+z#10%

& ()-%+z#10% & () - %+z#10% & () - %+z#10% & () - ¥%+z#10% & () - %+z#10%

& ()-%+z#10% & () - % AF1>+z#10% & () - ¥%+z#10% & () - % >+z#10% & () - % >+z#10%
& () - %W >+7#1Q% &_Q) - U =q2byx#"' - 4eF1>+z#10% & () - ¥%+z#10% & () - Y%+z#10%

& ()-%+z#10% & () - %+z#10% & () - +z#10% & () - %+z#10% &' () - %458;

@ AF1>+z#10% & () - %+z#10% & () - U >+z#10% & () - U >+z#10% & () - U >+z#10%
& () - %S —=gbyx#Dl MOSX\ eE1>+7#1Q% .

Resistivit Capacitance

S, : esistivi iati

Sample Tz;;:§:i:3e Permitti- 5 ( Qem) ' ;;;;Zl?i: Acci}fgated

Number ('C) vity Tano (%) at Room (slece)

Temperature -557C 125°C |

57 % 1300 . 3850 . 8.3E+12 -14.1 | -14.9 147,500 |
58 ¥ 1300 3740 3.4 7.7E+12 -14.8 | -14.2 165,900
59 % 1300 3920 5.2E+12 -14.6°| -14.3 63,200
60 1300 3820 4.8E+12 -14.2 | -14.6 274,500
61 1300 3790 3.8E+12 -14.5 | -13.9 636,400
62 1300 3810 1.6E+12 -14.3 | -13.7 503,500
63 1300 3840 . 7.4E+12 ~13.4 | ~14.8 462,800
64 | 1300 3860 3.1 8.3E+12 -14.1 | -14.4 587,700
65 1300 3710 . 3.3E+12 ~-13.7 | -14.8 { 1,376,200
66 1300 3830 | 3.5 8.1E+11 -13.9 | -14.1 739, 900
67 1300 3720 7.3E+12 -13.8 | -14.5 356,200
68 1300 3620 5.5E+12 -14.2 | -13.2 478,300
69 - 1300 3530 2.9E+12 -13.7 | -14.6 |. 368,400
70 1300 3620 . 8.2E+12 -13.6 | -13.9 635,800
71 1300 3580 . 3.4 6.1E+12 -14.3 | -14.2 739,200
72% 1300 3460 ' 6.4E+12 -14.8 | -14.0 642,300
73 % 1300 3340 8.2E+12 -14.2 | -13.6 | 1,738,500
T4% 1300 3410 4.5E+12 -14.5 | -12.5 350,600
75 1300 3780 . 7.3E+12 -14.1 | -13.9 227,500

16 1300 3850 | 3.4 2.7E+12 -13.8 | ~14.6 468,300
77 1300 - 3820 3.1 6.6E+12 -14.3 | -13.6 | 1,045,600
78 1300 | 3840 3.2 3.1E+13 | -14.6 | -13.7 | 1,736,500
79 [ 1300 3770 1.1E+13 -14.7 | -14.4 | 1,056,200
80 1300 3640 3.5 4.0E+13 -13.9 | ~14.9 943, 600
81 % 1300 3660 4.4E+12 -14.8 | -13.2 163,600
82 1300 3590 B.4E+13 -14.5 | -14.9°| 598,700
83 K 1300 3660 8.5E+12 -12.8 | -18.6 1,700
84 - 1300 3850 . 5.6E+12 -14.5 | -14.6 | © 365,200
85 1300 3740 3.5 1.2E+12 -14.5 | =15 573,800
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& ()-
& ()-

& ()-

%+z#10% & () -'%+z#10% & () -
%+z#10% & () -

U+z#10% & () -

%+z#10% & () -
% cdgl " AF1>+z#10% & () -
& () - >+z#10% & () - %F =q2byx#>+z#10% & () - Ygquz~eF1>+z#10% & { ),- PPt

U%+z#10% & () - U%+z#10% & () -

%+z#10% & () -
%+z#10% & () -

UYe+z#10% & () -

%+z#10

% +z#10%
% >+z#10%

é)éﬂ()%

& ()-% AF1>+z#10% & () - %+z#10% & () - % >+z#10% & () - % >+z#10% & () - %

=q2byx#>+z#10% & () - YeF1>+z#10% & () - %+z#10% & () - %+z#10% & () - %+z#10%
& ()-%+z#10% & () - +z#10% & () - %+z#10% & () - % AF1>+z#10% & () - %+z#10%
& () - % >+2eH% &9 - % >+z#10% & () - %S =q2byx#>+z#10% & () - YeF1>+z#10%
& ()-%+z#10% & () - %+z#10% & () - %+z#10% & () - %+z#10% & () - Y%+z#10%
& () - % +z#10% & () - % AF1>+2#10% & () - % +2#10% & () - U >+z#10% & () - W >+Z#10%
& ()-%5 ﬁWZ#T@%V@T(—)_%FL/TL#J.U &)= WTL#iUCé(bac]_tance
sample Sintering Permitti- Res:.gs}tlv:.ty VAarlatlon Accelerated
Number Tempe'rature vity Tand (%) (t Rcm) . C/Cas %) Life
(C) at Room (sec)
Temperature ~55C 125°C
86 1300 3850 3.4 9.5E+12 ~14.5 -14.6 356,200
87 1300 3760 3.5 8.6E+12 -14.6 - -15 104,300
88 X 1300 Incapable of obtaining a sintered ceramic with high density
89 1300 Incapable of 6btaining a sintered ceramic with high density
90 1300 3880 3.4 4,8E+12 -14.6 | -13.7 437,200
91 1300 3650 3.1 7.6E+12 -13.8 -14.8 747,800
92 1300 3650 3.4 3.6E+12 =14.3 | -14.2 457,600
93 . 1300 3710 3.4 3.7E+12 -14.2 | -14.2 235,600
94 1300 3770 3.3 9.5E+11 -14.2 ~-14.5 460,400
95 1300 3690 3.2 8.4E+12. -13.5 -14.8 467,500
96 1300 3730 3.3 2,6E+12 -14.5 | -14.2 845,600
97 1300 _ 3810 3.2 4,4E+12 -14.2 | -14.8" 873,500
98 1300 . 3830 3.5 7.3E+12 ~13.8 -14.3 630,100
99 1300 3690 3.2 3.3E+12 -14.1 | -14.3 264,600
100 1300 3780 3.3 8.6E+11 -14.8 -14,9 358,300
101 ’ 1300 3850 3.4 -5.1E+12 -14.5 '-14.2 356,800
102 - 1300 3920 3.2 3.0E+12 -13.9 | -14.4 704,800
103 1300 3660 3.4 7.7E+12 -14.6 | -13.8 . 569,400
104 1300 3830 3.2 8.3E+12 -14,7 | -13.6 479,600 |
1065 3¢ 1300 4890 28.8 8.1E+10 - | -36.2 | 1.7 26,300
106 1300 3650 3.4 5.9E+12 ~-14.4 ~13.6 264,800
107 " 1300 3520 2.9 2.9E+12 -14.3 -14.2 326,900
‘108 1300 3440 2.5 6.2E+12 -13.8 -14.8 105,600
109% 1300 Incapable of obtaining a sintered ceramic with high density
110 1300 3850 3.4 4.2E+12 -14.2 -13.7 365,200
111 1300 3740 3.5 8.9E+12. -14.7 -13.9 303,500
112 1300 3640 3.4 7.6E+12 -14,3 | -14.2 402,800
113 % 1300 3310 3.2 6.9E+12 -14.8 | -14.4 62,300
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-8 () - Yo+z#10% & () -%+2#10% & () - Y +z#10% & () - 9+2#10% & () - %+2#10%
& () - YBt&+" AF1>+z#10% & () - Yo+z#10% & () - W >+z#10% & () - % >+z#10% & () - %X
=q2byx#>+2#10% & () - %+ 49=AFeF1>+z#10% & () - %+z#10% & () - %224 F&% 204
& () - Y+z#10% & () - Y+z#10% & () - Y+z#10% & () - Y+z#10%

& () - EMNQTY" AF1>+2#10% & () - %+2#10% & () - % >+2#10% & () - % >+2#10%

& ()-%3 =q2byx#>+z#10% & () - %r] bgkot eF1>+z#10% & () - %+z#10% & () - %+z#10%
& ()-Y%+z#10% & () - %+z#10% & () - W+z#10% & () - Y+z#10% |

& ()-%{| AF1>+z#10% & () - %+z#10% & () - W >+z#10% & () - % >+z#10% & () - %
=q2byx#>+232b5% & P) - YeF1>+z#10% & () - %+z#10% & () - %+z#10% & () - %+2#10%
& () - %+z#10% & () - %+z#10% & () - Y%+z#10% & () - % AF1>+z#10% & () - %+z#10%

& () - W >+z#10% & () - U >+z#10% & () - U =q2byx#>+z#10% & () - YeF1>+z#10%

& ()-%Hz#10% & () -7%+Z#10% Capacitance
' ) . Resistivity . Variation
sampl Sintering Permitti- . 0 ‘| Accelerated
aMP-€ | memperature \ Tand (%) (S2cm) Ac/cus(s) Life
Number (C) vity . at Room (sec)
Temperature -55TC 125¢C
1143% 1300 3690 3.4 5.4B+12 -13.5 ~-14.8 44,300
115% 1300 3970 3.4 7.8E+12 1 -14.7 -14.4 179,200
116% 1300 3940 3.6 8.4E+12 -14.7 | -14.9 1,430
117 1300_ . 3810 3.2 7.3E+12 -14.3° -15 312,900
118 1300 3540 3.1 7.8E+12 ~-13.6 -14.9 726,700
119 1300 ' 3590 3.4 2.2E+11 -13.6 -14.5 503,800
120 1300 3740 3.5 7.1E+11 -12.3 | -14.4 807,500
121 1300 3620 3.2 4.9E+12 - -13.7 -13.6 930,200
122 . 1300 3720 3.4 8.2E+12 -14.7 -14.5 754,900
, 123 1300 3530 - 3.4 5.5E+12 -14.6. ~15 880,300
124 1300 3640 3.4 4.1E+12 -14.3 -14.4 699,800
125 1300 ' 3880 3.3 3‘.4E+12 7.2 -14.6 856,700
126 1300 " - | 3510 3.1 7.3E+12 -13.2 -14.7 324,800
127 1300 3680 - 3.1 1.3E+11 -14.6 -14.3 - 994,000
128 1300 3550 3.4 7.5E+12 -14.7 -14 887,500
1293% 1300 3420 3.1 2.5B+12 ~13.5 -13.4 | .987,500
1303 1300 3210 3.1 5.8E+12 -12.6 | -13.7 1,296,700
131 % 1300 | 3390 3.5 4.3E+12 -13.3 | -14.8 230,900
‘132 . 1300 3790 3.4 6.4E+12 -14.5 -14.7 239,400
133 1300 3570 "~ 3.5 3.7E+13 -13.7 -14.2 645,500
134 1300 : 3780 3.4 4.9E+12_ 1 -14.8 -14.7 1,396,700
135 1300 3610 3.5 8.9E+12 -14.6 -14.8 3,005,800
. 136 1300 3640 3.3 4.5E+13 -13.8 -14.6 1,674,700
137 % 1300 3520 3.9 5.8E+11 -14.7 -4.3 21,000 i
138 1300 3790 3.5 7.7E+13 -14.6 -14.8 663,800
139% 1300 6030 8.9 7.6E+12 -14.1 -29.3 1,290
140 1300 3580 3.5 7.4E+12 -~14,6 | -14.5 703,700
141 1300 3920 3.5 4.5E+12 -14.6 ~14.8 553,200
142 1300 3630 3.4 7.3E+12 -14.6 -14.7 1,329,700
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L& () - Ye+z#10% & () -'%+z#10% & () - Yo+z#10% & () - Y+z#10% & () - % RE8>+z#10%

102#102#102# >&9@O0YRHE&' () - >+z#10% & () - %S =q2byx#>+z#10%

& ()- % 3. >+O#10%@HE& () - GHO#10%@H& () - QHOHLOYGHE () - @¢0#10%@¢&2Q F%o%#lo%@f&

“()- @ >109%@¥& () - >"10%@& ()- t,. 0

MV#O#10%@HE () - QFLO#10%@H& () - @OHL0Y@H&! () - @O#10%@& () - @O#L0%@H& () - @F
. 9ABCcG F

MV#0#L0%EHS () - GHOHLOUGHE () - @HOOHLOUGHE () - @HOHLOY@S: () - GHOHLOUGHE () - @O

#10%@H &' O&“oé@é QRKOBAO#10%@H &' () - @HO#10%@H& () - @O#10%@H& () - @O#10%@H&

' () - @0#1 0#10%@& () - @O#10%@&' () - @*RW cdeW

kO3QRD0#10%@ &' () @#G{

Mv#0#10%@& () - @0#10%@H&' () - @O#10%@&' () - @enuv} cC3R00#10%@ & () - @0#10%

@& () - GHO#10%@H&’ () - GHP#10%@HE’ () - GFOHLOYEHE () - @HOFIDIEREES ) T GFOFOFIOPGHE

' () - @ﬁG{ Sintering Resistivity variation Accelerated

v #0H# 10YERECL | @Heta0 ie@%‘tt@to#ﬁw@é& () Hé&monaov@as 4y/c@) 204 10YRE 0#10%

@& () - GOHI0UR& (O)- @D#10%aHE |() - @0#10% °:{L)ré o%ggxg/@tgs@ @ OsE DY@ & (

) - @W 20#10%@D#10%aH& () - @

Mv#0#10%4H&11 ) | QFQF0YQHE é)m@o#la‘y@#g FO% IO 3] (T 5 QeI p vt

20#1 0 Y@ PHLOAEH-S 1 : Ye wi tg h@hi ldensity

v #0# 10 YE#E ) 7. '

20#10v@0# 100 & HZO@;Gr 3710 3.4 5.3E+12 -14.8 | -14.7 408,300

mv#0# 109 &4 ) | @O0 @H & €)1 0@OH10%UB & () -3@EAd216; | -14.5 | -14.6 498,300

& () - GOFIITRFE (1@ 0P ORI
: f D o ¥ o FRA(S :)(y(@#
& () - @04 % #W7 400

?_?0#10% AaH8540) - QFOHT ()3~ GFOF TOYAQHR18) - GFOFITGRE ¥ )

() - GHO#L(TEHE () - 0358 3 : @S 9 1

v #0#1 0 Y¢S ) SV i

0#109%4@ &' - : QK Q08 (0

‘W ?20#10%4@02100 30, _ G 00 3.5 _ 3.2B412  ['-14:5 -14.7 378,200

mv#0#1 0%t & Poogan & 2960 @01 Gvaaw & ()-5@53*’.2@#10 @ OB 0AEHR] () 3TEHOHA DY@

& () - @HOFLOUIE (}31@OHL0VERR. ()| 0% L0V . 63-1@FOF L O%GHE (e~ @ 553,700

?20#10%@O#198/@ & (J20@({ 3800 3.1 5.8E+12 -14.6 | -14.8 339,700

v #04 L0UFRE ) | FUSH0AGRY Fpo P TI7GF S () TOV@IDH IO () 3 1@ DY

& () - @0 i - g o :

¢ () gorrmm _ . T NEEO% S MARTOTIT

mv#0#1094@8- 1) - @07Etovas: 1220 @rou1 Godarsy () SefE 36110 @itrf1 0AHR] () S9089 DY@

& () - @o#1A%arr' (1336 (P ()| @RO¥H100H&- BE-180#1 0Y4aR8 (I4- W 554,300 |

20#10%@0# 16004 & L320@HQ 3640 3.4 4.3E+12 -14.4 | -14.5 387,400

mv#0#10Y4EA&1 &) | @O0 Y@F & 6930@FOF 100@F 8] () 1@l 2 OF L OY@OF INY@E ()1, &00110%

g@gﬁl g g/- 0#IDAF 1 {Jo CFOF LA () s @FUA L0 8 1k - CrOHLD! 31O A3 W

W#O#l% i 270G Y L3130 2.7 |3 E+,;&Im\-;>%.'4’;7l ‘ 8N _ @
\ 4 . . —_1 .

0#10%@H& L 2 afolnBodars 3% ahi

| W 20#10 DOZ@%E () pable of obtaining a s:.ntered ceramic with h:.gh dens:.ty

Mv#0#10%@ &9 ) | @RV 10@ 0 10varel () -1@1+98x} _TOR10%G0R 1)@ & (3P0 @0
10%@#& () - @FO#L0YE@RR () | @HOHDOY@HE3() - QHO# LOU@IE () | GEOHLDIG@HE| () 1 @Edbo
?0;1)2;/%0#1@@/@#& (1320@#@[ 3650 3.5 3. 8E+13 -14.4 | -14.6 350,700 e
nv ng)- g V&G :;n‘ 9 —(—)—,@W

& ()-@o 8 BHOH] S @FOHTO UGS d
70#100/@0#100/@#& () @q

MV#0#10%@H& () - @HO#10%@H&' () - @OH10%@& () - @ _?0#10%@0#10%@H&' () - @HOH10%GH
& () - @O#10%@H&' () - @OH#10%@H& () - @HO#10%@H&' () - @HOHLI0U@& () - @FW
20#10%@0#10%@&' () - @G-

mv#0#10%@#8& () - @HO#10%@H& () - @QFOH#LO0Y@H&' () - @F_?20#10%@0#10%@H& () - @HO#10Y@H
& () - @O#10%@H&' () - @OH#10%@H& () - @HO#10%EH&' () - @#0#10%@#& ()-@ #W
20#10%@0#109%@* & () - @J

Mv#0#10%@*8 () - @HO#10%@H&' () - @OH#L0Y@HS () - @Ht) 15: ?A 20#10%@0#10%@H & () - @
0#10%@H&’ () - @HO#10%GF& () - QHOHLOYGHE () +@HO#10%@H& () - GHO#L0%GF& () - GHAEI NU
V7?20#10%5

nMV#0#10%@&' () - GLOH#10U@&' () - @GLOH#10%@H& () - @HO#10%@#& () - @VYbnr wydDO#10%3
mMO#10%@H&’ () - @O#L0%@H&' () - @O#10%@H& () - @EO#10%@H& () - @O#10%@H& () - @0#10
@& () - @y} _DO#10%5

MO#10%@H& 0HTOUGHE () - @HOHLOUGHE () - @HOHLOUGHE () - @HOHLOY@HS () - GHOHLOUGHE
() - @ \ <DO#10%E0#10%@H& () - @OH#HLOY@HE () - @HO#L0%@HE () - @HO#L0%@H&' () - @G
mv#_20#10%D#10%@F& () - QFO#L0%@FE () - QFOHL0%QFE () - QFOH10%QHE () - QFOH10%QFE&
' () - @OHL0%@H& () - @ \ <?0#10%D#L0Y@H& () - QHOH#LOY@H& () - QHOH#L0Y@H& () - @HO#1

NI~




- B<zDHFGHVRW hH, 4E#1044E#109T#&' () - VAE#L0VT#&' () - VAEH#109T#&' () - VAEH#109T#&' ()

- YME#L0VTHE () - VEHLO%THE () - % cf ko| \ <H, 4E#104E#100T#& () - Y EHLPRE () - %
E#1090T#& () - VAE#109T#E&' () - U

"B<zD#ot yzcC, AE#104E#100T#&' () - VAE#L0VTHE' () - VAE#LOVTHE' () - VAE#L0VTHE' () - YIE
H109TH#&' () - VAEHL09TH&' () - % \ <C, AEH104EH10%TH#&' () - VAEHLOVAH&' () - VAEHLOVAHE' (

) - VAE#100T#&' () - Y

B<zD#cC, AE#104E#109G#& () - VAE#L0VTHE () - VAEHL0VTHE () - VAEH#L0YTHE () - YAE#10%

THE () - YAE#10%T#E& () - %9\ <C, AE#104E#10%0#&' () - YAE#L10%T#&' () - YAE#109d#& () - %6
E#109d#& ()- % As clearly seen from Tables 1-1 to 1-6 and Tables 2-1

B<zD#cC, 4E#104EHLQUTHE: () + CAFE£L 09T #&. (). - ' (s 100 #8&s ()Y EH#10%
T (f - W&E#%ggﬂg&g( ){%f%]{t)é&,g}%%oi/%%%#g )gg: c%%%o%ﬁ?( : é/ﬁ&%légl %t"g'% ;é %
E#1090#& ()-2AGability having relative permittivity &5 equal to or
B<zD#_?, AE#104E#1090#& () - YAE#109T#&' () - VAE#109T#& () - YAE#L0YAT#& () - YE#10%
T#g' () - VAE#195GHRET) tb}@R 3 @E#ﬁ?@#’f(%%m@ (‘5@%@31%‘%/&&& /?C)Zs w\%#*iégy&#E ) - %
AE#1090T#&' () -9 o o - _

B Dt B040N S SR F S T ) T B0 RS B D oA B 1S v ERT0siRe: () -
YVAEHLOVT#E (3o YVAEREOYT#E () 5 VABEHNOEY <% AEX LQ4EAL YT H&ck) c VEEZ0WHE ( LTYE
#1000T#& () - VAE#L09T #& () - U .

B<zD#QUY] af n2 00 4630 0 4BEDOURL & ) JVREREO9IFERLT - bg ERPOSIRL( ) £ varE# SevpPA&'s( ) -
YAEHL10VTHE&' ()1 O og#&. ().- %mgt <?, VI #&. () YAELLOWIHE, () -~ Y4E
S ()_g/étﬁgfégggf?g&mmmve 4ERSQARE 1 QY8 (L Y ERLAYEE& (e
B<zD#} gG, 4EA#1044EHA 0% HE] dhc YAEH 108G H#E14 D c SO WS § ) e S LOFHEE { 9n YAEHL

0% #& () - YAE#L10%T#&' () - %\ <G 4E#104E#10%0#& g) - YA E#10%d0 #& %) - YVE#L0%T#& () -
Y E#109PH#&' () - %tG{However, samples 1 to 3, 16 to 18, 24, 2¢, 31, 32, 48,

B<zD#thH, 4E#1044E#1090#& () - YMEHLOVT#8- () - YAEHLQUAT#& () YAEHIOWTH#E&: () ~ UbEH10
GTHE () IAERIDVTHE’ () oL A DA OU e () SHESTONL () COAER TOME () - o
AE#1099#& ()1 ¥ to 116, 129 to 131, 137, 139, 144, 145, 161, 164, 165
B<zD#hH, 4E#1044E#1090#& () - VMEH#LO0YTHE () - VHEHLO09THE () - VHEHL109THE () - YHE#10
UWIT#&' () - YAEHAOGTHES () (v \ked, ABATOAEA 1 GO H&1 g ) COMERL 094 #8810 1 96 BRINOST#ET( ) - %
AEH#109T#& ()Y <z . _ - .
G 4E#1044 LT ( %%)&]E%tlé’O%t#&sf‘)t3&5%#13%#@?‘3"—%?&%&%‘#?@ (ST OAEEL OO e
() - YAEAB0YT #&h 4 Fabtieristics. Therefore, it appears that such samples
|\ <G AEHLOIEHIPITAL, () \NERTONELE () FMERLONHE. (); ERIOOTHR,() - ME( BseD
?;4 35&83%%}9%#%%: 08/41!5#%)?#&' () - VAE#109GT#&' () - YAE#109T#&' () - YVAE#10%T#&'
|\ <H, 4E#104E#100G#Bh¢ ) re@sem ooy’ theoneaiovanke (FouResibianal(range BorDuD
EFJNSZ .. . . . . . .
hH, 4E#1044 4105058 T CodBE T Ha O S oY 1y  Yuthib3a %R 1) 164 BRT 0O pa:
() - YAERDOYT #Eh¢) -l fiTagef jceramic capacitor in accordance with the
[\ <H AER104ER109THE () TAEHIONTAE. () HEHQUTHE O MERIONEAE, () 06 B5aDH
;ﬁgﬁg;ﬁi&%’ﬁ%( He YEEFLOWT#&n ( rakdEE10%T#8&0 ()~ ¥ E#ARYEHSUOL- YFEBLAUERL (
- - 7/0
|\ <?, 4E#104E#1 0PF#& (9 - THEH2GFHE (D0balERRDUF#&T ) Lok 100a BT s UG - B<z D#
7 AEH0MEH 0N L) MAFEAQA TS0 WEOVTEE, (O EHGIFE ) - SERONaTHE!
- - 7/0
|\ <?, 4B#104E#10%A#BA £ 3t Y EHEOVIHE (LohMERL OUFH&A( ) o%dBE 1B #&' (pr¥SkaBLnDy
L AERI0UERONTAE () - MEROMAS ()5 AEHTQUTHE (L EHIONTAE ) - ERTOYTAE
|\ <?, 4E#104E4L0%P#&oh1 W ER L0V &) - B4 EHEQYT#E, ( Dy Yo ERELOMIHE o ; &b BrgDH

'l
11?7, AE#104E#10%# 80 ( YWoSEAIBUNH&LD) - DRrEREL 0 9F # & 922 Yl Bt BOOT #8S F YL DagH LOTT#&
) hEALOMTEE, G 2 b Wl S A AR PR 5 ZAEHLOTH Gl WBEROVRAE (

B<zD#! 1 & *1 . 131 71> 2 AE#104E#1090T#&' () - VAE#109T#&' () - YAE#109T#&' () - YAE#10%
TH&' () - VRAE#109T#& () - VAE#109T#& () - %! 2! BIE!l JI N |\ <?, 4AE#104E#1090#&' () - YA E#
1090 #&' () - VAE#109T#& () - YAE#109T#&' () - UF

B<zD#NI SIW [ ! 1dl k! _?, 4E#104E#10%T#&' () - %?lg#lO‘Vd’#&' () - VHE#109T#&' () - YE#10%
TH&' () - VAE#109T#& () - VAE#L109T#& () -OK! | I plst x! | 1]\ <?, AE#104E#109T#&' () - YA E#
109T#&' () - VAE#109T#&' () - YE#109T#&' () - U

E#100T#&' () - YVAE#100T#&' () - UK
B<zD#! ! 11111 2, AE#104E#10%T#& () - VAE#L0WT#E () - VAE#LOWIHE () - VAEHLOWTHE () -
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_| AcSj #+nk#10%& () - ' 2, +Nk#109%-nk#10%£&' () - $+nk#109%#&' () - $+nk#109%4&’

() - $+nk#109%& () - $+nk#10%68" () - $+nk#1098& ()-$ ' """ {r;
?, +Nk#10%nk#10%+&' () - $+nk#10%+&' () - $+nk#10%&' () - $G 2 4 FEB 2004
| 4cSj #4nk#10%& ()-$ ' " _?, +nk#10%-nk#10%#& () - $+nk#10%+& () - $+nk#10%+&'

() - $+nk#10%1&’ () - $+nk#10%& () - $+nk#10%& ()-$ (((( ({[:

2, +nk#10%6-nk#10%¢4&: () - $+nk#1006& () - $+nk#10%& () - $G | 4cSj #+nk#10%& () - $
CCCCCH( (2, +nK#1096-NK#10%8&' () - S+NK#L0%E () - S+NK#L0%ES! () - $+NK#10%4& () - $
k#1008 () - $+nk#10%4& ()-$((. (/1 (3(6(: ({[:

?, k#1006 kel 0%ARY ) - Sk # EOPEES £ pnSenkid 0248l §) /q:zgcsmw(#p@wme)d $;
(20D(1 (M QV(_2, +nk#10%nk#10%4& () - $+nk#10% 10%#& $+nk#1004&
) Seniion u%& gaﬁﬁﬁla%amtf - %ﬁf%f_?%ﬁ%%f/fﬁéﬁﬁioﬁ&fa #fb’&%‘ HY
FSOQOWHE () ) Ve rq ies

| 4CS] #+nk#1008& ?‘) $b(o(y(z(((((fJ TS5 8 () TSN & () S 5nsuiost & () - %
nNNS#10% &' ()d@’ﬁS#QO%a&c@le%a-t@@%]&ﬁg -may not be attained; whereas when

+f #@ 100 & S#lO‘VmS#lO‘V & () - % 0% & () - YSHL0% %N
10% & ()é) % %%"(l}j)%( ABose (361'%%18%&9%%? (],}f{?(%( %%E{?’X%nrb# Sohd: F?f %
S#H10% & () - %QéftigO%s& {)- ¥asple¥ &1,) -86Lan€da 40, the desired electrical
REC(((((((1 PANSHLO% & () - 9SH10% & () - ISHL0% & () - ISHL0% & () - ISH10% & (
) - IS#109% & Ehaspskenis ley %(‘(P%(EFEP@%S&%%&O%P%@%O% & () - SH10% &
()-mSH#10% & () - WS L oA & (), @W@bﬁ%er{@%@%rﬁe(lax%é((o(ﬂtgﬁép%%lf)%
& () - mSH10% & () - /cnS#lO% F 9MSH109%6 & () - vl
))) ) kK/ nS#1088 8t h) eYnBEIOYRE' (i)s- %@#ﬁﬂO%@ c@ W@%@@ Q/mg#mo%&‘p(a)r-t%\S#
10% & () - %1S#10% gﬁ ) ) )
) 9% &) **Jd nskio eé“rg 08803 FSostSu10%% &S TR YaSu1dos &) -Yirsuitesd & (F¥hsk
109 & () - " S#A0%8 &1 ghl1y¥ Kend)id)ielr ) al iSHId (v)xt%ﬂ%lﬁ%g&lg/) <Hbla'ncedio
RENSHL0% & () - 9SH10% & () - %) B) F) K) L) M R) gG nS#109% nS#109% & () - 9SH10% & (
) - YOnS#109% &HENs ¥ $H 109 8O- YnSH kI8 {9d Y gH 10% &'sinteRiXe) 8} j ) k0 SL!
Cdo
R#NSH#109% & (YR6HERT0IE" )t P18 &°F) oK SATGS &30 06§15 )55 ) Al S§8#10
W& ()- %ﬂs#lQ% Be(L- N oibl@Y& rt)s WRSHEIHSK 1) -Fay64 1850 &n ( Lhén SEXRYES (310, %MS
#109% & () - /&))) hH, SNS#109% & () - 9SH#109% nSH10% & () - 9SH10% & () - Y SH109%
& () - %iSH100 Sk 0oetde( ) 3959599 ) BPORHE SRS 1 FREL AL FHSELTH 852Y - GifsH1

0% & () - YnSH
R#) ) )§§))hH, éﬁé&%ﬁ%ﬁgio%bgg() UNSHL0% & () - YSH10% & () - YSH#10% & () - YnSH
10% & () - ISH10% &ACTo Wi Y)Yk Ot e Snesfevnkl ¢) rens#10% &he) tuse’l Cgotent

RENSH10% & () -91S#10% &, () -%))) NS#1008 NSHI0% & ( (),- Y SH
109% & ()0 %15%%?009 8 (30 }3145#?25& %E f)(%) %G@lcﬁ%%*e%) 5} *iﬁ*féoﬁso#g’sf gt
RENSHL0% & (Jo¥e ;Q%S&lﬁ) t%@ﬁgla% Be(Qs YNSHL00 & () - U *** " * % (*) * hH, SnS#10
% & ()-YUSHI0% & () - YnSHL10% & () - YSH1096 & () - YnSH10% & () - YnSH10% & () - 9mS
#1098 &20) - 99 * . * 4*: *FﬂShH 10%@*@? - 33541098 FieHa9os 821) - YRS PFRREA om
SH10% & () - ;Qfﬁé‘sg) %‘%%@?{%& (a) s%ﬁgde T WERRRh ) Siet 0 Y& Wk 3410
% & ()- %15#1 BE& () - ISHI0N &
REW X* Y* A% c* Evio* hiF, SoS#10% nrs;sf@e%a&*t@) SURSR10% &TE) UHRSH LOUREhEY- HTSALOR &
8:1 YnSH#10% & g) %%Sg%%%e d(s)sc%g’lkoed{ |r*e’:f:el§9b Sggﬁ%g%‘c&r@n %1%19:%) &r(a)r YL
0
R#ENS#10% & ()aa%aS#é@%n&n(t) RY 15 55EEEFERH109MSHI0% & () - nSH10% & () - YonSH
109 & () - YnSH10% & () - YnSH10% & () - YSH109%6 & () - Y *****+C,_SL' _Cdo _
ReoNSHEME & () - YnSHIEUs &he) CoRseTtweE @n om#ﬂg%%%: Mg . 4§« D molgppgrt sodg:
B?)”_Sf/;g:ﬁf*g 5 éﬂgg#l%%”oo%éd ISHLOY & hd - TS & 4Q),- YMFEL0L & (D6 PMSAHIN &
RENSH1096 & (ta%sgta%c& (raviSH10% &A(Q%%Sﬁdﬂ)%‘t&e( ) USRI &) -+UASHEDYS &

] 0 ** %% 0 0 0 0 o 0 :
) +PROD NSO (05 SO S LM O S0 RRFLONEE () s,

++++ C, SnS#1 10% 0 0 b & YnSHl 0 % &
) nSH1008 &1 3T é&fé)“ g NG Wmé#g)lov:]?( PIoE Vegp e

R#nS#lQ% & ( Pe%i 0% R: (e ¥l et HPEO i i NDLSHRH 10nSH1086 &' (N)ﬁe%aS#M)%@l ()
-SHLI0% & () - SHLI0% & () - SHLI0%W & () - dSHLI0%W & () - %vi-S+Y+ M +e+f ++?, SL

Cdo

RENSH10% & () - SHL0% & () - SH10% & () - %5%#10% & ()-9% +j +mtr +v+{ ++dD, SL'

Cdo

RENSHLIOW & () - SHLI0Y & () - SHLI0% & () - SHL0% & () - SH10% & () - iSH10% &

"()-%++++++ 2, SL'

CdonS#10% & () - MSHL0Y% & () - USHL0% & () - SHL0% & () - ISH10% & () - YSH10%

& ()-%+++++pP0?, SNSHL0% & () - USHL0% & () - SHL0% & () - SH10% & () - ¥BSL'

Cdo
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A1 _?,SnSHINSHL0W & () - SHLOY & () - YSH10% & () - W SHL0% & () - SH10% & () -
%18#10% & ()-%/# S/ (/+ kO ?, SNnSH10% & () - SHI0% & () - ¥BL' Cdo

RENSH10% & () - YSHI0% & ()-%+///3/8/ =/ AN E/ _?, SnS#H10nSH#10% & () - YSH10% & ()
- UNSHI0W & () - USHI0W & () - USHI0W & () - USH10% & () - YE/ K/ Q V/ 3 A FER J03%'
Cdo

RENSH10% & () - YSH10% & () - SHLI0% &' () - SHI0% & ()-%/b/e/i/mr/w dD, SL'
Cdo

R#nS#lO%& () -SHI0% & () - Y%SH10% & () YSH10% & () - %18#10%& (1 %18#10%&
%N/{//// Ipef;cgntent Of the oxide f Mg is set to be 0. e parts

CionS#10% & & () VOSHIOUL oo ISHOY B ) o Un 1 0% (Qn&’/mﬁéim%ﬁe()j S0
& ()-%1111175cVT "o “EdorT0#T0# 1043 NB@LO%IE ( ) - nSHI00E & () - ol
Rl 111111]F Jes@om@@/&@tsﬁa@e(:#@i(#u@%@m 03 - @m@e(#s_ﬁ%@mbwm#@x;#m%@f

S o b Rl (R ) st EhY ot oxige o 9 91 d%u10

9B @5& ) - (H# X 1AGDIP& € - (L#%@iﬁ%@&&g())aé#QX#ﬂ.ﬁ%@ﬁ&lé}s 6#/ / LbBOkhdt X<

SOX#1096 @5& #IXH#109%0 @S & #IX#109%0 @5& #IX#10%0 @5 - (#SL
V#0000 o (g) (the relg#lve()pe(rmltthltg?# of()th(e produce ug)ti(laye(r

| 0 VN
HOXHL09E @5 ()| HOXIDIECHER () { AOSIIBIEIAE' (] ( 0000030 OpPOSORHIOTHGH

5& () - (#9x#1ﬂ%@t5&1@3d(#@x;él@%@éa&l(l)fe(#@m#lr%@ksgp}pyatmt@ok#low@m&r(,) (
#IX#1096@5& () - (#9x#10%@¢5&% %#*o+o 05060t TBpPOS9X#109B @5& ().- (#9X#1
09B@5& () - (HOX#EBOIBEHERES- VAGKR e%@@s%/ (f2p- g fimes may go beyo

0% @R () (IO 100e GFoa () (ROXABTB G oa (] FOR IO GaE () AST] 0] 0b

0c0g0cC/ SOXH#HLQYD @5 &9 XHAWPE@E& e #OnE LOUREERE O)F- (HH&D X096 @B &MG) -i(H#IXH#
1096 @58 () - (#OXH109B@5& () - (#IXHL0YB @58 () - (#9000p0q0U0X00Q) O/ SIX#109E @

5& () - (#9X#189k @S&1E) -J(#sIele parts in terms of Mg0 as in samples 50,

00 @5E () (BITOBOIsE 3@‘%#8%1[8% GO TP m G 1) (O DIe s

"()-(#000000¢@¢tSkEsfully obtalned

VIOKAQBESE (- ({9XIQREEE (). (1941090158, () - 190109058, ) 109000

VHIXH#1096 @585 hye 6H#OXGA0MDDHBE () 5(HOXELPYBOHSEN () e £HIXELONGEHS&' () - (#OX#10
YB@5& () - (#9X# 09 @*5& () - (#0000000_?/ SL(

OX#10%b @5&' () - (#9E20YE @5 & Ot >@¢’£’10%@5&d€) Qe 0Y6 @5 &£ Y ) 1 £ #9xRE096
@58 () - (#9 (O)=( 0 (#9X#109 #9X
#1096 @5& (;ﬁ%g‘éﬁ%g%cﬁ?&%%%%#%?ﬂ v%bo ) PG LD; (FPFIOWME ek
111_?/ SOX#19X# L@VEIH58&T ( e #99(#3&%3@@& €9 - @#gx#t(v%@tésue)d(#@xm@%@a@& (
) - (#9x#10%3% % () #PHI0B@BE: () - (#11" 141" 1* 1kQ. 2/ SIX#1096@ g& (#9x#1
0%@5 g e pro ced u ayer ceramic capa01t
V#9X#10%@¢5§e(bb&%9}§%hg%@&%a(s) -wherl/ 434 8¢sAEd Gt _ Hfs@mo&%#&ﬁ%@ﬁ&e@) (
#OX#109B@58& () - (HOXH109B@5& () - (HOXHL0YB @58 () - (#IX#109B@58&' () - (#9X#10%
5@58& ()- (#G g]}Xl_\a_‘q_r.}@/ gg( is set to be 0.03 mole parts in terms of
VEOXALOYB GO (3, (A RBAE0 )ik ARUOEORS L) (F DI IO (kg
V#9X#10%3@#5&1(7) HHOXRA DB @5 &1 L (HDXE 10D QB &L ( ChAHRLENUB@ISS (Fap#9¥#10
%5 @58 9x#10%5gtg§@(é2 #21~111111_?/ SL(

9x#10ty@ & EYCEaoRHY BRAHNCRAoX#1096@5& () - (H#IXHL0YB@5E () - (#9X#10%6
@5& () - (#9X#10%@*é&tﬁér #hhdA1ERR0RLRR&HE0UE QiR&ok) de#BXH EQUD @O &) o#IX
#1096 @58 () - (#9X#10%@5& () - (#XSL(

V41111111 7/ SOXABI T VB@HS &PAY L E# 9 109BE@H 5&F ( Mne R0 X# M6 @5 &£ X s ( #IXAT0YS
@58 #9 #1096 #1111 2/ SQX#1 #9X
@08 () (FOX0UARE.) 16 PR GHLL )7 #id 11 ALY SRRl
V#9X#10%3@1551&e(fmit#ﬁ%#ﬂ:@%‘»@#&&e( Yo {@HL ] 1da Pd SO B OBEHE 414 ) - E#9X#10%
5@ ()5 (HOXK OB )5d FOXHIOM@SE, (L I 0BG SE () (FOI YRGS (
VHIX#1096 @5&' () (#IXH10YB@5& () - (H#IX#H10%B @58 () - (#IXHL09B@5&' () - (#2222!
28&2+2dD/ SL(

VHIX#109B@58& () - (#OXH109B@5& () - (HOXH#LOYB @S58 () - (#IX#109B@H5& () - (#9X#10
YB@5& () - (H#IXH10YB@5& () - (#+2/ 2329222D2K2_2/ SL(

OX#109B@5& () - (#IXH#10YB@5& () - (H#IXH109B@5& () - (#IXH109B@5&' () - (#9IX#10%5
@158 () - (#IX#109B@5& () - (#K2L2P2S2X2\ 2pP0?/ SOX#1096 @5&' () - (#9X#1096@5&' (
) - (HOX#109B@5& () - (#IX#109B @58 () - (#XSL(

V#\ 2a2f 2j 2n2t 2222/ SOX#1IX#109B@58&' () - (#IXH#L09YB@5& () - (#IX#10%B @58 () - (#

IX#100B@5& () - (#OX#109B@5& () - (#OXH109B@5& () - (#2222222k0 7/ SIX#10Y6@5&
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VHOX#1096 @58 () - (#IXH109B@58& () - (#164696=6B6G6K6_?/ SOXH109X#10%6 @5& () - (
HOXH109B @58 () - (HOXHL109B @58 () - (HOX#L0YB@H5& () - (#IX#109G@5& () - (#IX#10%
5@58& () - (#K60BUB[ 6° 6g6_7/ SOX#109X#109B @58’ () - (#IX#109E@#5& (9 (%g%s@f
'5& () - (HIOXH109B@5&' () - (HOXH109B @58 () - (HOX#L096@5& () - (#gGth 606t HXBpPO?
| SOXH109B @58 () - (HOXHL096@5& () - (#IXHL09B@5& () - (#IXH109B@5& () - (#XSL(
V#x6} 6666662/ SOXH1IXH109B@5&' () - (HOX#L0%B@5& () - (H#IX#L096@5& () - (#IXH#10
YB@5E () - (ROXHI00B@ISE () - (#OXHL09E@SE! () - (#666666Kk0l 2/ SIXFL0%B@SE () - (#
IXH#1096 @58’ ( #SL&X

V#9X#10°/(5@#5 ( Mng #IxaAtR86@#5&'S( )SqH66B6866 2/0590ADD X 05GERSE F - VR 10%
5@2§6g %Gg fo ?550%@‘5&:;@3 CEIHLAORE@RE ()2 (#HAEOYBEB5&, ( 1 ( #1098 CGKR& (
V#9X#10%@¢5&2@) ( #9)6#10%@3&@( ) - EHOXHL OB EH5 &I £ HOXPHOUE@IS & (AN ( #66666
66&77|[:L( 9"10% é&&g] ?b?% 0% =06 & ()- 9"10% =% & () - 10#10#10#

98@L0%t& () - DXH109B 81999 [:|[:L( *%O0%& ()-@

9G' 10% =% & () WH&@@Q’&%&;HI, ltYW&p%wr(amé ONhE0%mE% &LA)- af¥unt of
$10% =% & () - <l <| 9 4"10% =% & ()-.9 09%40% %&6)-

9>& "10% —%B.h%) OXLWWO %%zr()VN@QW&CG% rypges) Hyom 0.03 t 6 mole
9+9%4.0% =% & <s > YBY @ 9CsU0W & ()-@ s% 0%
% ()-@ o LE%B%/ 5?) E%ﬂﬁ% foﬂn 10- —} €0, i

O@10% =% & () - N2 AOBRBEBRB-LE] idb U0 Ofbel 09a@d ) £t hd0Ee9E0% LE9a090@a1) b@ 9

* S8 0B, o %4 OYD/R! 9594 09B Y F

B YW&OW%&%}“H@ ow@%‘g%% % %4 GO %/&ﬁé}m% ‘Lé/&d%%%ﬁf the

%409 Yh& () - & EXEEEEE5CNEY, U4y 93nd0%e Y6 (1}3ed9#"9: 1W@C%S&n@re 1ﬂﬁ/éﬁé/iﬁcy@re

991098&’ ()- YIWAOWWE % 9YIBA 0. () - HPHOHRHp X<4

9894 09Sc Y58 FFeRURIFO @%&S()lo)l&()/&é%é%&owl) %ﬁ@fie%cd?cégreyf) gotaosdsss: (
RH HirHoH

3&%)10%50 9S8! (@ig&%é%gc SRS et b8 0R8 (V2 ) A EREE (5 - TSedR09RvsE ()

SYHHH 111 =1 >TxX@d 117 to 128.

(I)/«ggig%c%s& ()-) &YLOYBCYBE' () =) YRS OYBCYBE! () -) BYAOUBCYBE. () 1) %] 21 o)l 1

&;’/fli?iyffiféf&\]( %%{‘V«&@%‘V@Qg/ﬁ&; (1n) &UQUBCHBEMED; ) YR GUSC UBE i) - 3 8 QURGUBE' ()

- S

294 0UBCUBE (24) 8M0YBOIE& ) - ) YeIB0YSEYER ¢ ) PYRULGHEC YSRAJ1 ) URIA BHECYBE ()
3(3)IZI[ IA I IxX

(Ve)&(yd.(()(V()SC c%s([& U5 2o oY 0ed 52 S eoi D9Bc tag (525 edd GoisikF (5 - FAFTI T FF5i<a

&Y 0YBCUBE' ( ) 1 F MRUMDIFONBE i npRYAINSBLUBE 1)) YRIERHBOHMES, ()-f) SO VBB ()
JKK K; K<K?KqKsW4

&2’/&0%80 V88! (?O?E@/&}BWS&VS&LIF? 5) &X' GVRLISY (- P85 6980588 @) MPIEvPEIESYEE ()

- ) gKr KSHKKKKKXX@ of Mo0O; and WO;, respectivel as in samples 23, 80

%R 0YSCcYBE& () - )&‘V&O%SC%S& ()- )%&‘V&O%SC 78& () f 04 09/8C S8, ()- )%(KKLLS L*L+Lp
X=4 and 136, the desired electrica characteristics can be

894 0YBC B’ ( %56 U5 0YBcUBE' () -) YRYAOYBCYBE () -) &YA0YBCYB& ()
-)+L1L2L3L4L£Eké%é%/g‘@% §Eé?%%%§i -g&L#109R' R& ()-g& 109R'R& ()- &
Y'-109%R"'R& () - 10"‘%&668&&16191%_% it 1s preferable that the total content
99109 %' ()- MLTLUL L  LninLoL H10UR ) - g&L#109R' R&' () -
g&L#109R' R& EPeg&PRfR KRR ”(“% E#I“o%:? {Qf 6@ g&% ng DLYRZEPLIML Lk
K/ >L#1004R" R&; L) mg&b#10%R, Pgmg)w(g&#low R& () - g&L#lO%? R& () g&LH#109R' R& ()
_g&L#109R' R& () - g8L#109R' R () - gELLLLLLLLCGHL#10%R' R&' () - g&LAL0WR' R&' () - 9&
L#109R' R&' () - g&L# 108 Hee ¥o gl #38MR' RELErL§&IGAT0 U RO P 1H&HH IBIRTRESSS g&

CALATOVR R PE SHEELERe s Gt 76 e %3? N GPTE L PPEE SRR RO RES ) el

#109R' R& () - g&b#%m (30 g&b#mmaxa& B- gal VR Reisier gALgO%E Ras( )irg&l
#109R' R& () - +L#10%?' R& N%&L#lO%? RE () OELALOWR' RE' () - g& c VA
qQHL#L0UR' R& é)ama&eaél M3 Ni¥E cvptal “content the
quﬁ%%ﬁ R& fnlalﬁ%#_ik@%a'g&o(r) b@&l—ﬁl@%g R&16) pa&k#109R' R& () - g&L#109R' R& () -
g

qQ#L#109R' R&! () g&L#lO%?' R& ()- g&L#10%R' R& () - g&L#10%R' R& () - g&L#10%R' R& () -
g&L#109R' R& () - g& MaM M MoMiMz MG ;

L#109R"' R& () - g&L#109R" R& () - g&L#109R' R&' ( )=0&g; c Vi

qQHL#L0YR' R& () - g&L#L0YR' R& () - g& M-MVMMWM #: ¢V

QHL#L109R' R&' () - g&LH#109R' R&' () - g&LH#109R' R&' () - g&L#10YR' R& () - g&L#109R' R& () -
g&VMMIVMMMID; ¢ Vf

QH#L#L09R' R&' () - g&LH#L10YR' R&' () - g&LH#109R' R&' () - g&L#109R' R&' () - g&L#109R' R& () -
g&L#109R' R& () - g&RMVWIMMWMEG ; LELOYR' R& () - g&LH#L09R' R& () - g&LH#L0IR' R& () - g&g;
cVf gHL#L0UR’ R& 0- g&L#lO%?' R& () - g&VVMVMWM #; CVf
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Q#L#10UR' R& () - g&LH#109R' R& () - g&L#109R' R& () - g&L#10%R' R&' () - g&L#109R' R&' () -
g&L#109R' R& () - 9& QbQ Q Qmr QMG ;

L#109R' R&' () - g&L#10%R' R& () - g&L#109R' R&' () - g&g; cVf 2 4 FEB 2004
qH#L#109R' R&' () - g&L#109R' R&' () - g&wQ QQQQQQ _#:; cVf

Q#L#10R' R&' () - g&L#10UR' R&' () - g&L#109R' R& () - g&L#109R' R&' () - g&L#109R' R&' () -
9&QQRARARAQD; ¢ Vf

Q#LAL0UR' R&' () - g&L#10%R' R& () - g&L#109R' R&' () - g&L#10YR' R&' () - g&L#109R' R& () -
g&L#109R" R () - g&QRAAOQG ; LA10WR' R&' () - g&L#109R" R& () - g&L#109R' R& () - g&g,
cVf g#L#10WR' R& () TgaLA1 arRePTS £ g&@g&m%@ ; cfe total”content of th
giﬁ;&?ﬁ_ cg%ﬁgéﬁé#%?%& R& {d - §EANER Rl - EHFLOUR’ B I SE-HLOVRS R?fn()
GHLALOUR' R& €3 rig&l $T0URRE o)t g8 BAURERE HE) - AL ADIMR' BE () QAR REN( ) -
g&L#109R' R&' % g&RR' R#R&R+RORYG g 4
L#109R' R& () YR #T09&eRE1(ESy &L%%WR& Errfegrovfncreased operation an

Q#L#109B" R& (31 9&b#100R' RE é)cg§491858< SRIR_#; c Vi
qH#L#109% R& () - g&LA1097 R& () - g&L#109%R' R& () - g&LH#109%R' R&’ () - g&L#109R' R&’ () -

g&TRURI R\ R] R“RKRUWW‘[‘”@##W ‘?5 Hay Taopies: Q)%Oy#g@%#@?) samples

10l #101 #10I # S&910% #& 100 &\ RWR~

#10%#& () - $240Y% 59 (7“ PHEE RS - §é§fg%£§ Ot $ E??&p#&a@-%ﬂ‘io%ﬁ&uﬂq $#1
0%#&' () - $RF‘§R BRAsified ceramic bodies; whereas when the ratio of
#10%#& () - $#L10%#HE& () - $#10%p#& () - $#10°/q0#& ()- $#10° é)j $#10%#& () - $#10
W#&' () - $RRF$@RR€|H®9 set to be 0.970 as in the samp 110 and 166,

rLOYpr AR L) d%%ﬂ%%@#ééétﬁf&&/@ﬁﬁa%c%}%@%‘s()ca%#l&/@%ﬁc@es%%%@#&'

() - SRRRBRRSK

#10YpH#10YpHEDE ) 1 BEA0YPHE () - SHLOYPHE' () - SHL0Yp#E' () - SHL0%p#E () - SHL0YPHE (

) - $SSS o .

SSSSI L, 07#10%#& (Yo32a89puall) -9e 0splke (PIsProdonsl §) 16416vp#E (JR g bes

KCHSSS, S SISASShL, ZHHVIG (L IEHHELAd - GEL0VRHS LHEWMRE: () c871AYDHE
() - $#10°/q0#& ()-$#10%p4& ()-$

SASBSESISCSI L, , 2#10%p#& () - $#10%o#& () - $#10%#& ()-$; cCS

XCHHLOYpHE () - $#10%p#& () - SOSSS] SbSf SnSoS_#; cCS

XCHH#LOYp#HE () - $HL0YpHE&' () - $#LO0W#HE () - $HL0Yp#HE&E' () - $#LO0%P#& () - 0SS SXSSSSSSh

LOcCS

#10%p#& () - SHLOYHE' () - SHL0Y%HE' () - SHL0Y%p#E' () - SHL0%p#E' () - $HL0%p#E' () - $#10

Up#& () - $SSSSSSShH, 0c#10%p#E! () - SHL0YPHE! () - $#LOY#H&: () - SHLO0%#&' () - $; cCS

XCHALOYpHE () - SSTTTTTTTA0CH10%p#& () - $: cCS

XCHELOYPHE! () - SHLOYH& () - SHLOYHE' () - SH10%p#E&' () - $T

TTTTST* T_20c#10%#&! () - SHL0Yp#& () - SHLOYHE () - SHLOYp#E' () - SHL0%p#E' () - $#10

Up#& ()-$*T2T3T6T;

T@DTG 0#10%#& () - $#10%p#& () - $#10%pH& () - S#10%p#& () - $; cCS

xCH#10%p#&’ () - $DTLTRTXT TaTdTC 0#10%p#& () - $; cCS

XCHELOYPHE () - SHLOYPH& () - S#L0YpH#&' () - S#10%p#&' () - SATKTPTt T| TTT_20#10%p#& (

#10%p#& () - SHLOYPHE' () - SHL0Y%p#E' () - SHL0Y%p#E' () - SH10%p#E () - $H10Up#& () - $TTT

TTTTGG 0#10%p#& () - $#10%pH& () - S#10%p#& () - $#10%p#& () - $; cCS

XCH#10%p#& () - $STTTTTTTC 0#10%#& ()-$: cCS

XCHALOYPHE () - SHLOYPHE () - $#L0YpHE () - $#L0%p#&' () - STTTTTTT_20410%p#& (#10%

#& () - SHL0UPHE' () - SHLOUPHE' () - SHL0YPHE' () - $HL0YPH&: () - $#10%#& () - $STTTTTTTg

G 0#10%p#& () - $#10%p#& () - SHLOYPHE () - SH10%p#&' () - $; CCS XCHELOYPHE () - $TU

UUUUUC 0#10%#&’ () - $: cCS

XCHELOYPHE () - S#L0YpH& () - SHL0YpH#&' () - SHL0%p#E' () - SUUSU( LOUBU<U_20#10%p#& (

#10%p#& () - SHLOYPHE' () - SHL0Y%p#E' () - SHL0%p#E' () - SH10%p#E () - $H10Up#E& () - $<UD

UEUHUIMURWVUGG 0#109p#& () - SHLOYpHE () - SH10%pHE () - SHLOWHE () - $; cCS

xCH#L0Yp#E () - SVUMUdUhUpUgUE UC 0#10%p#&' () - $; cCS

XCHHLO0YHE () - SHLOYPHE' () - SHLOYPHE () - SHLO0%p#& () - $t UyU~UUUUU_20#10%p#8& ( #1

0Yp#& () - SH10Yp#E () - SHL0YpHE () - SH10YpHE () $#H10%p#& () - $#10%p#& () - SUUUUU

UUGG O#10%p#& () - $H10%p#& () - $H10%p#& () - $#10%p#& () - $: cCS

xCH#10%p#&! () - SUUUUUUUC 0#10%p#& () - $; cCS

XCHALOYPHE () - SHLOYPHE () - $#L0YpH#&E () - $#L0%p#& () - SUUUUUUU_20410%p#& (#10%

#8& () - SH10%pH& () - SH10%pH& () - SH10%pHE () ,H10%pHE () - $#10%o#& () - SUUULVW/g

G OH100pH& () - SH10%pH& () - SH10%pH& () - $#18%pH& () - $: cCS

XCHAL0YHE () - VW' V( VHVC 0#10%p#& () - $: cCS

XCHELOYPHE () - SHLOYPH& () - SHL0YpHE' () - SHL0Y%p#E' () - $+VOVEVOVAVGVKY 20410%p#8&

C(#109%p#E () - SHL0%HE () - SHL0Y%pHE' () - SH10%pHE () - SHL0%p#H& () - SHL0Yp#E () - $K

VSVTVWIA VaVeVgG 0#10%p#& () - SH10%p#& () - SHL0%p#& () - S#10%p#& () - $: cCS

XCH#LOYH#E! () - $eVWt VZVWWC 0#10%p#8 () - $; cCS
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LU #10%0~#08&' () -t & #10%0~#0& () - t &YYYYYYY_#; cCSF |
| Ui #10%0-#0& () - t & #109%~#0& () -t & #10%-H0& () - & #1090~H0& () - & #1090~
0& () -t &YYYYYZZdD; cCSF 4 FEB 2004

1 U# #1090~#0& () -t & #1090~#0& () -t & #1090~#0& () -t & #1090~#0& () -t & #10%0~#
0& ()-t& #10%0~#0& () - t &222777" ZgG ;

T #1000~#0&dD - b #4B¥R1#HEE' ( #1098 #P& (P - L&L; CCSE | .

| Ut #1090~#08& () -t & #1o%)~#o?&r'“%%{f&&z%z@dfzs&%_#%%gﬁced capacitors

| Ut #1090 -H01(9 s t &qWd DY0o#0& (edsd tHAVOIHO& (ot & E10% ')t & %O~#
0& () - t &CZFZKZPZTZ\ ZbZdD; cCSF hob eV RN {ile £t

| Ut #1090 4087 )t & #1090s#08L ¢ ) be &1 #0090 =#0&n( Jsain® HELOWE#0& £ ) ah & #4970~#
0& () -t & #10%~#0& () -t &ZhZpZqZt ZyZ~ZgG :

* #1000~#0&N© - 185418%p-AeL (iaal #4DePat08Y()stids; CE8F be successfully

| U #1090~#0& () -t & #1090~#0& () - t &-ZZZZZZZ #; cCSF

| U #1090 g’z‘l(fge—q & #1090~#0& () -t & #1090~#0& () -t & #1090~#0& () -t & #1090~#
08& () -t &2222777dD; cc&sg, | , . |

| U #1090~#08& (%—CE%‘? IR0 L ERE- 1P B~ #OL10) - 08 BV #B&NEEst &F HANYD~#

08 () -t & #1QU-#O&: () -4.877777779G ;
‘#1(()2’/®~#0@'1'%)-t§q§j18%/®(5~%&' ()-tg[ #1090~#08&' () -t & : cCSF
| Ut #1090~#0&' ( )pbo&rtl 0% ~#08&. () - 777 # cCSF. |
| Ut #1090~#08& ()Eil{%rffgww o&p%)-%g‘z % V- F08&VEES & ipEEeEH08T( ) BRg §abvp-#
0& () - t &Zlasd 13 aSFrs - - .
| U#§ %&&owigg}' s?glf*?&\ H1000-0% ) - t 3 I W% 1908281 596~ #64 19 9% HhBop-#
08& ()0t & #IRPOHO&RD),- t &' [ Hnt - [ 8lgC 71+ . .
‘#18%%#0%' ()-t& ff‘éa%/@ﬁ{g&'[ (agnt{ &[sir[mt[ﬁ%#g&f ‘O & ccdPatca) /T ratio,
| Ut #10%0-+HBO& SO)-AT8 # 100408 ) -( X[ o % COSE :
| U #10%)~#0&'88 St & #10%)~#0&'I§ 3 - {Bgicﬁ)%ri)%{gf E;é[%t?f 71050408 () R B M Boo—#
0& () -t &YPPPas [FI9MxPdB78CS® 1.030, the desired characteristics can
| Uit #10%0~#0&' () -t & #10%0~#0& () -t & #1090~#0& ()-t & #109%~#0& () -t & #10%0~#
0& ()-t& PROOFTHAIEI- t&x[~[[[[[[9G ;
#10%9~#0&' () -t ‘#éﬁ;{@ﬁo ' ()-t & #10%0~#0& () -t &t ; cCSF
|U#‘#10(V6)~#0&'(%-trl 1098 () - PRFLPM [ [C3kewsrte, barium acetate,

® 0, ! - N 04)~ ! - N 04 ~ ! - N 04 ~ ! - N 04 ~
b (30905808 L £ AI0U0AS Ll S BRI () L& HIOWHOE O L& 1000+
| Ut #109%01408" Qart & 108 (oot 8 HLOYD~H0& () -t & #10%0~#0&' () -t & #109~#
0& ()-t& ﬁ%é@@ﬁg&f%(eﬁ% 8%8{ ﬁ?ﬁ‘%@fbﬂﬂ{@ e Q.tlo'

“H1000~#08& () - t @higl QIRHOR (Drrvies ALV HO&, ; . .
| U# #1090~#0& ()-t&@)#loo/w#o&' ()-ttﬁi&]cﬁ/ %%’?fﬁ éﬁ%%‘é%ﬁ §5h1tilayer ceramic

| U™ #1090 s#D&'ciltons caleMl-e/ &% (Prd¥d #1RYOz#0&s { o h &t LQURTHAE 1D d &y #ARYO~#
08 ()-t&\\ \$\,\ 2\ dD; cCSF 1044 3| o%%@é@ﬁu%&llfé &R

| U #10993#0&Xghkw #109@oned ()reRiadDMDE¢N8’ (hetr® #l0%OREOS dpd & #dHID~#
0& g%-t&‘ #109%0~#0& ()-t&2\ 8\ @A I\ N S\ gG ;. -

" #1090 ~#08X DD 'S4 PO Hp Laei Vo) MR THIIAD-HOR’ £ ) ARIZZNSFor greater, tand

| Ut #10%0~#0 '(%-t&‘# 09%0~#0& () -t &S\ W _\e\k\u\ v\ _#; cCSF

| Ut #10%0250& (0% 1¥F #1056~208 (3 -¢xPaebIaREes VRrriatibdoRA20&,{ )raBd #16Y0~#
0&'()-t&v\f%\\\\_\l\€€;cch o | - ,

| U #10%0%#08 (11 3100d1n0e I thih # thep Serpquatir ¢¢10e0920& (om t &551000~#
0& ()-t&‘ggoymzzgaq()-t&\\\\\\\gG;

CH1090~#0& () - t & #109%0~#0&' () -t & #109%9~#08& () -t & ; cCSF

| Ut #1090~#08&' ( A1tBotEAYBHEO& (e d 8 \ A - . .

| U 3#510%%#0&' ()-re& ; owgﬁgo%ﬁs—ét@ #11'})%/%)%-%%5? ﬁgf gP8TB06e265 10 S &' Hiboo-#
0& (4>t & Ye¥feredbBecClo the multila ' ci : ;

| Ut #1000-#0& () -t & #109%0~408& (-t & 100508 () t EPRIH Ak (3%t &F 3 Bow-#
0& ()-té& #poeedfiaatlont, &\ 1¥illgGe; a&aparent to those skilled in the
“H1000~#0&' () -t & #10%~#0& () -t & #109~HO0& () -t &t ; cCSF

| Ut #109%0~#08&' () -t & #109%0~#0& ()-t&]1]']"]1] 2] _#: cCSF

| Ut #1090~#0&' () -t & #10%0~#0&' () -t & #109%~#0& () -t & #1090~#0& () -t & #1099~#
08 ()-t&2]5]:] @D] L] R dD; cCSF -~ 25 -

| Ut #1090~#08&' () -t & #10%0~#0& () -t & #109%0~#0& () -t & #1090~#0& () -t & #1090~#
08 ()-t& #10%~#0& ()-t &R X] b] ¢] f1k] p] 9G :

“H1090~#0& () -t & #109%0~#0& () -t & #109%~#0& ()-t &t ; cCSF

| Ut #1090~#08&' () -t & #109%0~#0& ()-t&p]t]|11]1]1] _#; cCSF

| Ut #1090~#0& () -t & #10%0~#0& () -t & #10%D~#0& () -t & #1099~#0& () -t & #1090~#
0& ()-t&]]]11]1]]dD; cCSF

| Ut #1090~#0&' () - t & #10%0~#0&' () -t & #109%0~#0& () -t & #1099~#0& () -t & #1090~#
08 ()-t& #10%~#0& ()-t&1111119G :
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-Wj#aaaaaaacG \ #10%#& () - P #10%#& ()-P% c>\ O
WGH#\ #1096t& () - P% #109%6& () - P% #10%#& () - P¥%a$a( alaba<aDa_?\ #10%#\ #10%#& () - P
% #109%#& () - PO #10%#& () - PO #10%#& () - PO #10%#& () - P #10%#& ( »-4P P MaR
aVarahH(\ #10%#& () - P% #10%¢#& () - P% #10%+& () - P% #10%t&' () - Po%A #10%t& () - P%
c>\ O Wy#"adaj ar asava{acG \ #10%#& () - P9 #10%#& () - P% c>\ O
V#\ #1096 £4 - PAb # 1 QU& e ROAH LOWHSH £ ) s A étaa%eaagﬁ&%‘(’é%\l%loc"@i&éiﬂ 3 f.’é(’/ﬂ #10
%t&' () - PO #10%#& () - P% 0%#& () - P #10%& () - P #10%t& P(Vaaaaaaa%H_\#lo
%&' () - PY% g@t&cé}aﬁ%#ég &1 EhrB% #10%+& () - P #10%t&' () -P% c>\ O
#aaaaaaac \ #10%#& () - PW #10%#& () -P% c>\ O _

m#\ #10%¢t& () - P"/WﬁiLDé/#&hé) 10 Has PYearasnawr) AheUsadslitse d ) wPth #10%
#&' () - PA#10%#t&' () - PUA #10%#& () - P% #109%#& () - P% #10%#& () - P¥%aabbbbbhH(\ #10%
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6. The dielectric ceramic composition of claim 5, wherein
the content of oxides of one or two elements of Mo and W is

not less than 0.025 mole parts.

15
7. A ceramic capacitor comprising one or more dielectric
layers made of the dielectric ceramic composition of claim
1.

20 8. The ceramic capacitor of claim 7, wherein the content

of the oxide of Ba and Ti is calculated by assuming that the
oxide of Ba and Ti is BaTiO3; the content of the oxide of Re
is calculated by assuming that the oxide of Re 1s Re;03; the
content of the oxide of Mg is calculated by assuming that
25 the oxide of Mg is MgO; and the content of oxides of Mn, V
and Cr 1is calculated by assuming that the oxides of Mn, V

and Cr are Mn,03, V305 and Cr;03, respectively.

9. The ceramic capacitor of claim 7, wherein the

30 dielectric ceramic composition further comprises not greater

28
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