;e3e~{d.*661 TV],'. 1 7 APR 2003 MONCLI THI C CERAM C ELECTRONI C COVPONENT
AND METHOD FOR MANUFACTURI NG THE SAME BACKGROUND OF THE | NVENTI ON 1. 1? R#PZUUK
of the Invention The present invention relates to a nonolithic ceram
elrectroni c conponent such as a |aninated capacitor, and a nethod for

menuf acturing the same. In nore detail, the present invention relates to a
nmonolithic ceram c el ectroni c conponent having a structure in i

adhesi on between internal el ectrode and ceram c has been |%WMMMW\M

met hod for manufacturing the same. 2. Description of the Rel

Monol i thic ceramic el ectronic conponents conprise a structure in*$Whi'ch one

or nore internal electrodes are disposed within a sintered !
Monolithic ceram c el ectronic conponents known in the art i E@L‘Wﬁmmm

| am nat ed capacitor and | ami nated ceram'c nultil ayer substr . Si.ntered
ceram ¢ body in which ceramic |layers are |am nated via internal *@PBEt r odes
is used for a nonolithic ceram c el ectronic conponent. Adhesi on between the

i nternal el ectrodel\mﬁdﬂ"ﬁ : AYE ) %dﬁ,hyof\@wfred to be

high in this sintered peTty between the
ceramc layer and | gNTs NRETHOI FORMANUPACIURIRO THEISAMET ! aver . 17
APR 2003 -2 peel i ng phénonmenon called delam natl on occurs, or a plating

| iquid invades the ceram c sintered body while form ng external el ectrodes,
sonetinmes resulting in peeling between the internal el ectrode and ceramc.
Cccurrence BAGCKGROUND GOF FHEIENVENEIOEbove causes a decrease of
insulation resistance, or deterioration of electrical characteristics
requi red fol._liseldaf the¢ Bxventionc conponents such as capacitors. Accordingly,
vari ous nethods for inproving the adhesive property has been attenpted

i ncl udi ng f or ni nghpdressnhinveating reldtasipuganehdi¢ perepra elestioni¢ ode t o
enhance the adhesive pyoperty.between the ceramc | ¥ers at_the, upper and
| ower partsc%1pf>n@ltise+pﬁﬁﬁa|laél@éﬁ SeRACIY 41da H&ﬂ@q@ Y ARBNRSFBIINE Wit er i al

dinth ' i nt d body. int |l ectrod te for.f '
o e | B S BB R P R A A RIS el Shid L
diffuse towatd LR SomFSlient ﬁh@ﬁlﬁraegrm idUihied thi Lafion between

internal electrode and ceramic has been improved, and a method for

manufacturing the same.

2. Description of the Related Art

Monolithic ceramic electronic components comprise a structure in
1 which one or more internal electrodes are disposed within a sintered ceramic

body. Monolithic ceramic electronic components known in the art include a
laminated capacitor and laminated ceramic multilayer substrate.

A sintered ceramic body in which ceramic layers are laminated via
internal electrodes is used for a monolithic ceramic electronic component.
Adhesion between the internal electrode and the ceramic layer is aggressively
required to be high in this sintered ceramic body. When the adhesive property

between the ceramic layer and internal electrode is insufficient, an interlayer



However, the shape of the internal electrode turns out to be conplic %%@ i%
the ceramc el ectronic conponents manufactured by formng the perforhti R 2003
hol es through the internal electrode, thus failing to obtain sufficient
el'ectrical characteristics. Al though the adhesive property between the
internal electrode and cerami c is enhanced to sone extent when the ceramc
has been m xed with the internal el ectrode paste to allow the ceranic to
diffuse toward the cerami c sintered body during firing, the adhesion

between the internal electrode and the ceram c has been not al ways
sufficient. 1 7 APR 2003 -3 SUWARY OF THE | NVENTI ON Accordingly, the

obj ect of the present invention is to provide a nethod for manufacturing a
highly reliable monolithic cergm.c, el ectronic component . in whjch the

adhesi ve pr op@@%lwgoebmeqwﬁ% InafigBqCSHE ha DN HAwid imvades

ffectivel h d.t t.h f.the interl i
Eheﬁénéxgnysﬁ f‘%gg?ﬁq%f_%%?Sﬁﬁ?w%%’&%ﬁé%ﬁt%e _emeadgt_&fﬂ?p%ﬁgﬁﬁeiaﬁ.g
n accordance_w e firs spect.. the pr nt .invention provides a

et hod f o naFPRE P PP TR R RRE e, PRl AN MR e monent
comprising the St epscffrenpl GPALRRGINAIRPA: dddRe8 860 EalleS GHERRe of
conprising at | east one Payer of "an 1 nternal eFec rode I''e"containing a

metal lic Comﬁﬁﬁ%t@%sﬂ‘s%% &eﬁ@mﬁﬂ@n%e!i&rtmag;_harﬁ%ﬂiaic%%g%ﬁe@fcw' th or

by reacting wth t i nt er nal ctrode ring firing; firing e green
chip to all owmdigs eRebRbnicAdipdnentsichh daphéitdrsc conmpound to forma solid
solution with the internal electrode or to react with the interna

el ectrode to form Accorfinglydvarous methddsdoexhpravang teemilreslespropetthidasut er
surfaces of the sintered body. In a second aspect, the present invention

al so provi desbeemeattéroptedancluding formumg perfaratimmchalesthroegh e nteinekt r oni ¢
conponent conprising the steps of: preparing a non-fired ceramc green chip
conprisi ng at elesede gnenhanpethe pdhest v peapedy hetweercthegartmic yess #ithg a
metal li ¢ conpound on an internal electrqde or at the

per { pher y ¢ heSPRIATIOWEF BELS SR Ttera! FIEFY GG o Mt Hssiorias Beiepbies:
a0 ow ng t he. Teried BB M bR hlstd Boly uf SRR ERE R D g or *a
the per  pher y calh e BEEAPLIGELSAL [otiTow ARG cLARITL DR REAR! cRheBls sges or

the outer surfaces e sintere 1 7 APR n the present

i nvention accgiffiiseGoivard iR derimic sinttré€bedy dapRgFiring.t he metal lic conpound
containing a netal that forns a solid solution with the internal el ectrode
or reacts with t heHowsenaheshgsd obihe iheriaireledraiernmsnsiit torbeacompliddted
conpound that segregates on or at the periphery of the internal electrode
is allowed toircthetegramibueleeigoriocompynentsananufiaetused by demming thhgeckoramore i n
the step for preparing the ceramc green chip, thereby enhanci ng adhesive
property bet mgeWStﬂhr@ughttg‘? inipmal loeitode the filiag de PhiRE SU G ARl peiriRal

met hod for ma factur%qg the ceram c el ectronic conmponent according to the
first and secHMI2GEHEUES of the present invention can be applied for

manuf act uri ng vari i 3 ! W\
restricti ons%J it n&)‘l{'ﬁaggggggf‘lﬁ@%s?\ﬁer@ﬁ?&;@%ﬁgﬁ@%@%%{ﬁu %é%lﬁ(?t%%é %ndcer am ¢
capaci tor accgrdifgid h?an%@c?gd foiRd Sti‘%.?l?.%heﬂfthf: E&aﬂ(i@iﬁ%ebﬂ\fﬁi&feﬂ%th fife

cerami c green chip to be used in obtaining a [ am nat ceram c capacitor
conprises a pirtedhal Ecbdé Pastt ié aNlow the kesiniiede i ffesd @ waadithécefinyica t he
ceram c layer, and has a structure in which the plural internal electrodes
al ternately exinerdd dbdypguting fiting che adhasion beétolesashke imtemapalactidetand end
faces of the ceramic green chip in opposed relation one another. The
present i nventheoreramaohgs baendws abwaymaifficieng ceramic el ectroni ¢ conponent
obtai ned by the nethod for manufacturing the nonolithic ceram c electronic
conponent according to the present invention, conprising: a ceramc
sintered body; at |east one layer of internal electrodes disposed within
the cerami c sintered body; and external electrodes forned on the outer
surfaces of the ceramc sintered body and electrically connected to the
internal electrodes, wherein the netal constituting the netallic conpound
contained in 1 7 APR 2003 -5



the ceramic forns a solid solution with the internal electrode or reacts
with the internal electrode to forma conpound in the ceramc sinterledAPR 2003
body. The present invention further provides a nonolithic ceramc
el’ectroni c conponent obtained by the nmethod for manufacturing the
nonolithic ceram c el ectronic conmponent according to the present invention,
conprising: a ceram c sintered body-3at |east one |ayer of interna

el ectrodes di sposed within the ceram c sintered body; and external

el ectrodes forned on the outer surfaces of the ceram c sintered body and
electrically connected to the internal el ectrodes, wherein the netallic
conpound contained in the ceramc sintered body is segregated on the
internal elegtr fggiéﬁkéﬁgﬁégﬁhgﬁ of the internal electrode. Exanples
of the monolSYMM Eﬁéé%nponent according to the present

i nvention may include,..w,thout ,being restrictive. .a nmopolithic ceramc
el ectroni c conpo n‘éﬁ?owg’i ﬁeé)bﬂﬁ(ﬁ roglﬂi“:t g}egpntt & ef’ﬂ&é?"‘h{é PIOVEG # Hlfé@gaar e
di sposed so ] . t i: i .f i La..the
R T L A

the direct i g Bhich/the {888V Bropily (G ReRThd ferhS] BRLGOBE SFA REAblle

opposed rel ati on one anot her; erein a palr of the externa

are forned of effeetioeld dnhafsedio ddt@eaetBdoecirdi® SkhbafkrliafePpRafRd

rel ati on one another. Details of the enbodi nments according to the present

i nvention wpHenbenet@asuched dekirginatibheand a nletHod\Ri? Raf3fackiritgy thenshad, ment A
non-fired ceramc green chip is prepared at first in the nethod for

manuf act uri ng a nimnadcotdance cetlathecfiest espactrthe presepbieentiangoodideg at o t he
,first enbodi nent of the present invention. The non-fired ceram c green

chi p conpri sssthed for amanudarguring ermenolithic eerasria glectioats ewupene well as a
nmetal lic conmpound .containing_ a netal that fOQFB a solid solution with the
internal el QMPAENSLthe g5p% Ofi PFEPARAELIARY-HAed eF1aBIF gaeey ‘EhlP(?PmRi'lsé’é%rpound

during firing., Electrode terjal onstituting the .internal,.el ectrode are
ot patt i cul SHiFt PRk s ol panisanR sifeds Wi PehBie S ABE. " 0 and N
and an al |l oy - ik for, enti onal

i nternal el e%c{%@eﬁn%l? teﬁg’lalrsd% ##ﬁémﬁ%ﬁg&?ﬁhﬁlﬂg@g%%ﬁg gé’gl?ltl)%?gyconponent
may be Ufsed-reg@t'ix?%'w{th%&%ﬂeﬁ{aﬁ TN detdpOfiting, RANARRS gileBhif B RlIIGwe al so
not particularly Timted, but appropriate ceramcs such as die€lectric
ceram cs, nagBendtal Eafsaimitsy MednpiatizoedBpdbund t« foraih 66118 Balutiwhewikahd abl e
for conventional |am nated capacitors and | am nated i nductors may be used.
Met al | i ¢ conptamnalselectngpdd st togeactwwithithe rdernabelestrade vd foins alcompounds t h t he
internal electrode or reacts wth the internal electrode to forma conpound
during firi randiieyming exisrral clectwadgs o the puter gupfapes oigthersinteeed®edy.| i c

mat erial constit ingzth interqel el ectrode. Fqr exanpl e, thﬁwg?tallic
conpound cont ai niulf‘i‘ga RBH ASPEHatNSTRIPSRNL ANEANOF &8P BETVBHCS FIFt ?nt er nal

el ectrode ingl a. conmound .of A d . wh he I nternal el ectrode
s Tor e oritecn i RAHORR: cethmiG e HaRRoEFt L EfiiRe Bhe” <
fornmed of P ) he i . glegt Ls fornmed
of N, and o500 REHAT G noH- fled Rritieledf il EhBlis MR ERTEBnE S | 00T0S
Cu. "1 APRag805¥ inhehal élb&r@d&%ﬂ@h‘i’l‘@'éo&tﬁﬁﬁﬁ% 8ih&tali & ApotMtithat or M5 a
conpound by reacting with the internal elecirode may be al so appropriately
sel ect ed depegtigateswh alhintemiabklacarod@oent tle paiptiery tid ingernhbelentredal

el ectrode. For exanple, a conmpound such as PdO nay be used when the

i nternal el ebtringifiring thomteniabélesypdes; obtgoingh seremiasimde@ddatybibe used
when the internal electrode is forned of Pd, conpounds such as MjO and
A1203 may bdinrgthegsamiharaentchipm #hilks alowipgdhe matellige@miouyd toand

conpounds such as Ni O and A1203 nmay, be used when the jnternal el ectrode.
The netal | i SCEHEIHuPR aec%gﬁaﬁieﬁ%ft‘ ot 8 Th RS PO LR BHPERAL SfestiogR w1 h

the internal_ el ectrode,, an h talljic compound th forns conpound by
Feact | ng. w (e eI G 5T elestieh 8n the oBETROHACss SRt R bR 1« e
content of the netallic conpound that fornms a solid solution with the
internal electrode, or fornms a conpound by reacting with the internal

el ectrode in the ceramc, cannot be definitely defined since it differs
depending on the kind of the internal electrode material and the netallic
conpound, the desired electrical characteristics of the nonolithic ceramc
el ectroni c conponent may be deteriorated when the content of the netallic
conpound is too high. Accordingly, the netallic conpound is desirably
contained in a proportion of about 3% by weight or less in the ceranics
after fining. The nmethod for preparing the non-fired ceramc green chip is
not particularly restricted, but it may be prepared according to the nethod

e




17 APR 2003 _8_ into a sheet after preparing the ceranmic slurry contgi pRmgg3
the nmetallic conpound as descri bed above. The ceram c green sheet can be
obtai ned by screen-printing an internal electrode paste on the ceranc

green sheet, and lamnating a plurality of the ceram c green sheet on which
the internal electrode has been printed, followed by | am nating plain
ceranmic green sheets on and under the#tani nated ceramic green sheets. The
met hod for formng the internal electrode is not restricted to
screen-printing of a conductive paste, but any fil mcoating nethod such as
vapor-deposition, plating or sputtering may be used. Alternatively, the
non-fired ceramc green chip may be prepared by alternately depositing the

uppor ., af t or - pr JBPF ReRerSERGoR 1ol @ Bhsate sefuRTand e °
comound. . T adfIRol ol PETk iRl ARRAILG AEHS G0 ESTaRSRlne "

between the céramtc y pressing e green chip

a1 ong the o GEhALIAdda! SHEDRIS il ilinfefd el didels GRS LGbAnLBKI g of

the internal electrode and sinterin e ceramc layers are carried out

by f11ing t he hafIReEApOnRe ot bédreadlos offt ak UROPSIpicsY ofehd hiteriipt al | i ¢

conpound may forma solid solution Wth the internal ectrode or may react
wi th the intelaatodelicallonded té contaimiaring fming inna el&stddes ih tiee adhesi ve
property between the internal electrode and the ceramc layer is

ef fectivel y estmnrcad thy steprfor prgpariaglthel caratmit igosenochipytharebyamthaaciniget ween
them 1 7 APR 2003 _g_ After obtaining a ceram c_sintered body by the

net hod as desdhesivd pansviy, beiween the int¢rael ¢elocteedeand thereesaman t he out er
surfaces of the ceragm c sintered hody. The nethod for form ng the external
electrode is al so O%tﬂ“Pé’ﬂﬁtﬁ?’@?@lmﬁW turpg; thg SCEPPICHIEFEIMC et hod such

as coating and baking of a cqonductive paste,, platin vapor - deposj.ti on or
Sputtering miyHEGELHorfBEds s st Saf Seerist oAty Hund PESenbaeRtion a
conbi ned et f f j t r [ am nat ed
metal filns. g%n%jﬁ)ﬁa}?fi iﬁglrlﬁgﬁ{é@g%&h‘g@ﬁl{%d?mﬂgﬁ8£1Ceé§<]ﬁggﬁg{fpog1f%8§t rode is
al so not part,;: 9 LAt : ! i y ch as
0oL 3 LAY LS Py BRRERRED B Rl for IR Ang T
the monol i t hicgrafigicaiibacidractbRIIhE t& QRPEIIABY asfect BE thspseriiBvemns]. | The C
ceram c el ectronic conponent according to the present invention can be
obt ai ned by tcheampicagrechicleipas bdased il ebtaidiag & laffindted sbraome dapyeitorof t he
internal electrode may be disposed in the ceramic sintered body for use in
t he nonol i t hicompaisasra @lwiabityt ebihicdnteong) eheatrodgs bemg laminatedvaa phreceszamic
invention or, in other words, the nunber of |am nation of the internal

el ectrode i s 13 #rdhas astryctureinavhighdls pRirpl iniranel elpelr orasp terpatelyt er nal

met el consti EHTGIETEAHE oD HEoURd (eHRaT b 1Y JEok BF U ri Bt o
solid soluti eé’M élﬂ thtP% -5'§e rx@f’a{t'o lo%%tzfn%ﬁ? LOr reacts with the internal
el ectrode to%?or m apcontun? n 1t?}e nmonolithic ceram c el ectroni c conmponent

obtai ned. Accordi "Igiebor?&t‘i‘mrlt]?ﬁ@éﬂ%}:%ﬁ}dﬁ%v%s%ﬂx@ﬁ&ﬁfh@é YeraHAB R BRI hus

enabling reliability e nmonolithic ceramc electronic conponent to be

i nproved. torhpdiBnZéiidined by theesaned Frdadhifoturt gt ahbhslithia@anmst t hat
segregates on the internal electrode or at the periphery of the internal

el ect rode duelacgrohia corgposent aecorilarg forthp presegt mveation, corfiprigigcar ami ¢ gr een
chip in the second enbodi rent of the present invention, instead of the
netal | i ¢ comgewmictshEereddrady; at ksesti anesayen ofontexnaliele¢teodastdispreed avidhinr ode
or reacts with the internal electrode to forma conpound. The other

manuf act ur i ngP&eERRIGFBITRE bedreandsexismal electrades fare iFHFR . Wi | e

I f th ' r . nth .
exanpl es o tsu1‘%‘acr:reestoatJ tilé%er%(r)m n gretd %tdysa%% e?gcﬁ%lgg‘lb? cortme6cted to the internal

electrodes, wherein the metal constituting the metallic compound contained in



internal electrode or at the periphery of the internal electrode include

CuO, MyO, Si2 and CaO the kind of the segregating conpounds may be 17 APR 200
appropriately sel ected depending on the nmaterials for use in the internal
el’ectrode) The content of the netallic conmpound that segregates on the
internal electrode or at the periphery of the internal electrode is,

through it may be different dependi ng -on the kind of the netallic conpound,
desirably about 3% by weight or |ess. Wen the content exceeds about 3% by
wei ght, electrical characteristics desirable for the ceramc sintered body
may fail to be exhibited. Segregation on or at the periphery of the

internal electrode during firing corresponds not only to segregation on the

surface of tag i nte[nial el ectrode, .but . al %o .to segregation in the vicinity
of the surfab¥ csramieiqrase selid Wluten yatkh thejinteanalipdedeadsrer wasis itk the of

h | ' [ i he ,fi nbodi f th
? nvent ?gﬁ,”t ol Phdrode e &%{%@tﬁﬁgﬁﬁ%iﬁ% SAIPRG SLRe Godyn E%e?ﬁ?g{jnal
' ' { R 2003 .- 1
< used as. descri BAPERIbREoRTTbHEARs ¢ mhoRHR EORg als el 11 b
s used as Bes TREOPYP SEoCHBGr |
cloctron ¢ coumpaant MOREABRaRE nRAAT fordn AL R mE AR = ©

| nvent i on 1 selebirahiRbriodoal BbAARE 8RR brabREHRARSn Cbrhpsifg! o Sur faces

of the ceramc sintered body Int second e ment’. ce the netallic
conpound congghnfé sinferel®odg! aMeastonetigy@blintinflageaesdRdiffbsehsvitkiher nal
el ectrode or at the periphery of the internal electrode in the nonolithic
ceram ¢ el ectheaerambosiptenedbody;handeskhasial elepirogey foymbdtoretie duier i nt er nal

el ectrode and the ceramic layer is enhanced by segregation of the netallic
conpound. Cosiépgewfithe cetetmaaismaciedboidy andmheatssally esnnactechto theriaternal
enbodi nent, thereby tq effectively inprove reliability of the nonolithic
ceram c el ectleelipdess Bfsseiarthe nﬁ‘ﬂ%‘?ﬁ@é’tﬂ%lﬁd@nfﬂiéed Hv gt qespmrheingred ent

i nvention e.generally used. for the nonolithjc ceramc ecgtroni.c
conmponent s”?ﬁ%cgﬁﬁ%ﬁ ,re%?&/‘é& “é?mf‘]aaf?f&? orcaatﬁheippgp ery| gfythg dntegnal
i nductors, Iaghgg%eed pi ezoel ectric conponents, |am nated therm stors and
ceram c-coaté Strates. A lam nated capacitor is constructed using a

compound-as. hi t nert S s Be orhie erfdisrakAR e SRR BB BrEP o i

DRAW NG the present invention may include, without being restrictive, a monolithic

ceramic electronic component wherein a plurality of the internal electrodes are
disposed so as to be laminated along the direction of thickness via the ceramic
layer, the internal electrodes being alternately extending along the direction of
thickness to end faces of the ceramic green chip in opposed relation one
another, and wherein a pair of the external electrodes are formed on the end
faces of the ceramic sintered body in opposed relation one another.

Details of the embodiments according to the present invention will be

described hereinafter.



FIG 1 shows a cross section for describing the | am nated capacitor
obt ai ned by the nethod for manufacturing the nonolithic ceramc el eqty aPR 2003
-. conmponent according to the present invention. DESCRI PTION OF THE
PREFERRED EMBCDI MENT The present invention will be described in nore detai
with reference to the exanpl es of th% present invention. Exanple 1 Starting
materials of oxides of Ba, Sr, Ca, Ti°,” Zr, Sn, Pb, B, rare earth el enents,
Cu and Cr were wei ghed, calcinated and ground to obtain a cal cinated

powder. A ceram c slurry was obtai ned by addi ng a binder and an organic
solvent to the calcinated powder with m xing. The Cu oxi de anpong the oxides
above serves as a netallic conpound containing Cu as a netal that forns a

solid sol utipﬂse@%@oﬁ@eﬁpﬁternal el ectrode during firing. The content of
the Cu oxide j to be 2% by weight in the ceram c conposition. A
ceramc green Sheﬁnd@ﬁré@béﬁ%iggké& éﬁ?ﬁi§ﬁfeﬁﬁ}é‘d &| ikt i theeethBE gHPa

el ectrodes were fornmed on the ceram c green Sheet by printing an Ag paste.

Thirty sheet maabfidnerige b ddol thkederahfeéleofonibicompoaeResédordinigtbaheal
el ectrodes had been printed were |am nated thereafter so as to construct a

| ami nat ed cafisstietdrodimedt of therpresent givemtioah i Thewasn-fibddacerethid grdeandlipt i ng 20
17 APR 2003 -13 sheets each of the plain ceram c green sheets on the top
and bott om f e@epriets atHeadtamerdayeadichp adetnal clectrodeses wellyas ammetatlkee ani ¢
green chip was then fired after pressing it along the directjion of

- thickness. ACWPpuRd eonfaining atraefabthat farmesaiselid selugpnwith theriatgraaki nt er ed
body thus obtai ne&. The coaé_fg paste S b%ked, and a N filmand.Sn film
was | ayered SACTALE BRREAS BAd Be By emal SoORRJO o drmrenn ring §Efgodes,

th b bt ai ni | ami nat.ed j. . Jh t f the | am nated
capac Lor obt ai neBressHedas Ehali BRSUARg LR fubtid lathBaR ardie | 51 13 o

| tor obtainedf &5 US ed “ahoy | The | d
5P e conpos R DEU|EEPAIRE B Artb ALt okt as MIE IR RN 4f POOY
i nternal el eglidwsieth A% i BA 28169, Hhb PRSRAIIEBHDr hQoRPe i BiteAlANg t he

direction of tHickness via the CTeramc |layer. The internal electrodes 3a to

3f al t er nat etl¢cesdenthtéfaldndhd ammolithio cerinialedét@rdnie céinpesémntanapbet hi ckness
of the ceramc sintered body 2. External electrodes 4 and 5 are forned so

as to cover wsed. dberafrdc msat@haladnitutifigeheg¢ranmmia lgrednedtip adealdo inot
electrically connected to the internal electrodes 3a, 3c and 3e, while the
external el epartisherly imited cbutrapproprjate sarpaeice guelvag dislechtie cergmiss.ect r odes

3b, 3d and 3f. The internal electrodes foamed wthin tﬂebl i nat ed
capaci tor as88eH¢ pEIIMiEHIRd Riszaeleqq CRraMIGH thA s1sayatle IedoT nai dence of

among. 100 pi SR bPAE R Sad o B3R SPAGRR ARV IEWRRR"S "21e.
Gosar bed above cuieaTe Lo de ERATE RS e Iaa! Rimibh JH Ao H0C or

2003 -14 | anihRahrenslaleatddy oMRactdhith tRNMicrEAIUI86rde foR R Eoripblindl as
descri bed above. Incidence of delam nation after wet-plating was al so

eval uat ed wi durinig Sip@gtmay bt hepapinelatseleetddadapeating eatirontiallic ratarial

obtai ned, indicating that _.10 pieces of the |am nated capacitors anong |00
pi eces of t heonstipeting thesintarhdlerlectratiel didrexainple, thaaretallictavenpeunidnat ed
capacitors prepared as describhed above was then cut, and the appearance in
the vici ni t ycoftainms 2 medak habigmssetalid spution situihedniesnal sdect ceranic

the. conponerBeBRe P HeCEonuriF E4 Uh8h e ABAL R Rod RSk on i n
he i | ael i | qui ' /i le.

an' the cont rABy E bR SRUREAE a AR MRt R Shr B bR A pugn

the int erfac%x@ﬁ&%c?@f tﬁ%rfcgcg]wneﬁ tﬁ@ﬁlt%ﬂl%l EEEEBH?ES. FIrfifeld 196, WAd o ound i n

t.he | am nate pacitor in e conparative exanp
compound of Ni or Ag when the internal electrode is formed of Cu.



"Accordingly, the adhesive property between the internal electrode andmk
ceramic is enhanced in the | am nated capacitor in the exanple by alld ﬂgﬂm}
Cu to forma solid solution with the internal electrode, as is nmade clear
by the conpari son between the capacitors in the exanple and in the
conparati ve exanple. According to the, first enbodinment, since a netallic
conpound conprising a netal that forms-a solid solution with the interna

el ectrode, or conprising a netal that reacts with the internal electrode to
forma conpound, during firing is contained in the ceram c green chip
prepared, the netal constituting the nmetallic conmpound forns a solid
solution with the internal electrode, or the netal reacts with the interna

el ectrode to for mmzlepd@lwe&ggfmn?slcgmégeng%&gfﬁi%ﬁsfoﬁng %%lrﬁe}??uter@??}adheg ve

property between the intern el ectr e ceramc is ely

enhanced in tBgthfy WithGheé iftt@abelcbadie %Hyal'b&@lgo agﬁfbiﬁfﬂt&@'téel’ecté’d ceramc
sintered body that hardly exhibits an interlayer peeling phenonenon such as

del am nat i on dependiag@ the meetallichanebil esmsititige thetintdtnyl életirabé.eFapnol i thic
ceram c el ectronic conmponent to be obtained, erein the plating solution
can hardly | rxaopleé,i eompeumksuehias BdOneryebe bealwhbethe intemal aleicerotieds t o
wet - plating, or water and noi sture can sel dominvade into the | am nated
ceram ¢ si nt dopdedoliy g aeompoandisuch 2s ligdd, magdre usediwherhthe intaryal
environment. |In the nmethod for manufacturing the nonolithic ceramc

el ectroni c céMgsdnsists fermardio hildd teonprungs suall as Mediansnh 6k maybpusednt

i nvention, since nmetal l.i ¢ conpaund t hat .segregates on. the_ internal

el ectrode or V4fen lamadwiwog? 1y Rarmace] o N Andl Rmp oIS SIChROMARd | n ¢ he
non-fired ceramc_green chi t he .netal.li,c .coppound segregates on the
internal el edfl?n@élg%é'r ea’tlse{ah‘gh%}a&\edﬁ aloef]ecftﬁ%&ipnt ernal electrode in the
ceram c sintered bﬂ%y l i I I t ween
the internal elect rodnelggltrlll?jé Pﬂpg@?ﬁ%l@@{rﬁ*@ﬁrﬂ%@?ve?;bﬁeﬁﬁ%grs]ggg_sBMlt]%%

Accordingly, vt BicamkGmal Slb@F&dd, RRAYh HrtalllacainpoanbitRid HrARl A ApsAN can
be obtained as in the first enbodinent, making i't possible to provide a

highly reli alpyereaotivgd Withi the Geteafal elezode medy be asedb@pettier. I n the nethod for

manuf acturing the nonolithic ceram c el ectronic conponent according to the
first and second ehitlalighethe cofitenhef theemetallic nompbund that foemanrisoligr een sheet
having a plurality of lamnated internal electrodes via the ceranic |ayer

i s used, wheselutionhwith|the mtenngl eleptipdealadorms esompamddneraacting avith theong

e et o AR U BBt b SRS P A 1
[ b bt ai ned. by, f 1. . el d . h d

copacl Lo R B S S AT b TR AL 7

that hardly exhidhhd ﬁl%'cfb@LE'@Ele@Q-li&ﬂ’&h%c?érﬁﬁcgQ?%é‘&%n@ﬁﬁi@%efé%i’&‘)d as

descri bed above,” becalse the net constituting the nmetallic conpound forns
a solid sol ulel&fronid borhpenéminedyBé delcpiokAted Svhedrthe @aaieht Wif tie fieealiibt er nal

el ectrode to forma conpound, or the netallic conpound segregates on the

i nternal el econpdandrs sdo high. Pesdopdiagiy, the ifetalliotconmpundlisdesioatsly The
nonolithic ceram c el ectronic conponent according to the third enbodi nment
of the presegoniamashini opropertodit af alwaiit3pe biyevetghhorlesein thencdrantics aftey t he
nmonolithic ceram c el ectronic conponent according to the first enbodi nent,
when ein thefWdgl in the netallic conmpound contained in the ceramc forns

a solid solution \q&th ‘tar%g internal, electro r reacts vvitg.the i nt ernal

el ectrode to formidedBrbodfar Preparing dag pen-fired copamaisi sreeth FBIRISMP bet ween
the internal _elec de. an ceram,c is effectively.epnhancad nd t hereby
areliable n@?%’(')tﬁ“{]#{?%r%gvgﬁé’zb%éllgwy&ﬁ Qreg%rﬁﬂ(?ﬁgﬂ'fﬁ%%ﬁo e%?@%ﬂdd@& wi t hout
al l owi ng the j Sol Ukl on; i ‘ ] i e dy, or
i thout “al | o he A AE ch ilicr] BRI B fhrn O L o B e
el ectroni ¢ CopRRRt &Hﬁﬂ]ﬁ%x‘éé@ﬂ@i%@ﬁ@bb&%é‘d& 'f@:‘?ﬁhi?lgei E&GhROsRurry
conponent according to the Tourth enbodi nent of the preSent inventiodn is
obtai ned by the nethod for manufacturing the nonolithic ceram c electronic
conponent according to the second enbodi nent of the present invention,

wherei n the adhesive property between the internal electrode and the
ceramic is efficiently enhanced because 17 APR 2003 -17_



the metallic conpound segregates on the internal electrode or at the 17 APR 2003
peri phery of the internal electrode. Consequently, a highly reliable

ronol ithic ceram c el ectroni c conmponent can be provided w thout allow ng

t-he plating solution to invade even when the external electrode is forned

by wet-plating, or water and noisturg hardly invades into the nonolithic
ceram c el ectronic conponent during Use. The nonolithic ceram c electronic
conponent according to the third and fourth enbodi ments can be used for

vari ous nonolithic ceram c el ectronic conponents. The structure, in which a
plurality of the internal electrodes are disposed so as to be | am nated

along the direction of thickness via the ceramc |ayer, and in which the

plural oo ik @ieshatt benAtEhinEtheDeaatioRrhneoaliffL inlarksl okness to

opposed end faces of t C Sintere esides formng a pair of

t he ext er naloofRinded R sGibdd B AR OBIRdc&athié g?&% Meet O BELBHitedb ! erlec;l

body, allows a“highly reliable | am nated capdacitor to be provided.

APR 2003 - 18c\afprintirgd A MeEinhBeledtrode pRétB @R the lcermmief @eénichéd, shdmonol i thic
ceram c el ectroni'c conponent conprising: preparing a non-fired ceramc
green chip g¢ampratsigrgplatalitgagitthe oerahay greaf slaet bntvetiohltheimetnabde and
containing a netallic conpound conprising a netal that fornms a solid

sol ution or etasimide has bieen peintadt, dolhewved bydamanhsing platn cirasug geeentsheetsn or
about the periphery the internal electrode during firing; firing the green
chi p under ©Brmdynsies thelaprinatediagsania gueer §heetht uti ng the nmetal Iic conpound
fornms a solid solytion. or, reacts, to forma,c ound wth the internal

el ectrode or segr dpe@%‘rf%?owastth? Hemal F&?@Paetlmloﬁ lﬁ"ﬁ@?’cﬁ%‘%{ x| ect rode;

and formng a pair.qf ex ernac{ | ect rpdes. on ter surfaces ,of l%)he si nt ered
body. 2. A RERRBPTIE 2t PAUEFVR PastenBRLARY Allb sl g ReEOdSRFR AT ¢

t di g (F-TW0 i i | | t d i
PR oy RPOL LB Ral' g or YPIRIEID: MG HlBATA o B0l T o0 O e
ceram ¢ el ect 1 oni g1y GARRAIhedRFI A \Gork i bie chip WIS/ B4 Preblifed By al | €

conpound forns a solid sofution or reacts wth the i nternal "el ectrode.
alternately depositing the ceramic paste and a material constituting the internal

[¢]

electrode on a support, after preparing the ceramic paste containing the
metallic compound.

The adhesive property between the ceramic green sheets, or between
the ceramic layers, can be enhanced by pressing the green chip along the
direction of thickness, prior to firing the green chip.

Baking of the internal electrode and sintering of the ceramic layers are
carried out by firing the laminated green chip. The metal constituting the
metallic compound may form a solid solution with the internal electrode or
may react with the internal electrode to form a compound. As a result, the
adhesive property between the internal electrode and the ceramic layer is
effectively enhanced by forming a solid solution or by a reaction between

them.



~ 7 APR 2003 -19 4. A nethod for manufacturing a nonolithic ceramc

el ectroni c conponent according to claim3, wherein the netallic conpou

a conmpound of Cu, Au, Pd, Ag or Ni. 5. A nethod for manufacturing a
monol it hic cer arri C eI ect roni c conponent according to claim3, wherein the

metal lic conpound is selected fromt

A1203 and NN O 6. A nethod for manufatturing a nonolithic ceramc
el ectroni c conponent according to claiml1, wherein the nmetallic conpound

segregates on or about the periphery the internal

7. A nethod for manufacturing a nonolithic ceram c el ectroni c conponent

1,hAPR 2003

e group consisting of PdO, Biz03, MO

el ectrode during firing.

according to claim6 wherein the netallic conpound is selected fromthe

group consisting g Ilqji&) 1rJY1?éja c§¥59g1casnx‘ijte%o d|ﬁtﬂ$ afbéi%%é&v\ﬁgam uring a

nmonol i thic ceram c

C corrponent acco erern

t he

amount of MepRlbl ExteREPEISBHOHES AlSoRhES Bnocﬂé Bute’% sﬁﬂ’ﬂb’és of t%b@éréliﬁicﬂht or

| ess.

9. A method for manufacturing a nmonolithic ceramc el ectronic

conponent aciMefidigbdy? Thexm®tHod Mrebghing! the ekeraAl aea&@@éhscdlscpnstonprl ses a
plurality of internal electrodes separated fromone another via at |east

one ceram c pgaaieularly hienipdd)bak ah appfopriatenteaiodsirdt asostasing| dnelr bekiieg vf a
ext endi ng al ong 1 7 APR 2003

conductive paste, plating, vapor-deposition or sputtering may be used. The
external electrode may be also formed by a combined method of the foregoing
methods or may be formed to be laminated metal films.

The metallic material constituting the external electrode is also not
particularly limited, but appropriate metallic materials such as Ag, Sn and Ni
that are conventionally used for the external electrode of the monolithic
ceramic electronic component may be used.

The monolithic ceramic electronic component according to the present
invention can be obtained by the procedure as described above.

At least one layer of the internal electrode may be disposed in the
ceramic sintered body for use in the monolithic ceramic electronic component
according to the present invention or, in other words, the number of lamination
of the internal electrode is not restrictive.

The adhesive property between the internal electrode and the ceramic is
enhanced, as hitherto described, because the metal constituting the metallic
compound contained in the ceramic forms a solid solution with the internal
electrode or reacts with the internal electrode to form a compound in the
monolithic ceramic electronic component obtained. Accordingly,
delamination may be effectively suppressed thus enabling reliability of the

monolithic ceramic electronic component to be improved.



-20 the direction of thickness to a pair of end faces of the ceram c gree
chip in opposed rel ation one another, and wherein the external el ectd®83003
are foamed on said pair of end faces of the ceram c sintered body. 10. A
nonol i thic ceramic el ectronic conponent obtained by the nmethod for

manuf acturing the nonolithic ceramc electronlc conponent according to
Claiml, conprising: a ceramc S|nte#ed body; an internal el ectrode

di sposed within the ceram c sintered body; and external el ectrodes disposed
on separated outer surfaces of the ceramic sintered body and electrically
connected to an internal electrode, wherein the internal electrode has a
netal solid solved therein or reacted therewith or a netallic conpound at

or about itsg @!dmgggm_:@h A nmonolithic ceram c el ectronic conponent
according to aving at |least two layers of internal el ectrode
separated by cer apigegllt @orﬁﬁbun@ﬂma@%fég%%ﬁhs Bh €4 eAR] eRREBIOLrwhiteh 1S

electrically connected to a different rnal electrode. 12. A nonolithic
ceram c el ecpdripliesy of throimedthabeleoncdaduring fitiagis tded fdragrepariige nont er nal

el ectrode has a netal solid solved therein or reacted therewth. 1 7 APR
2003 -21 _ fired ceramic green chip in the second embodiment of the present invention,

instead of the metallic compound that forms a solid solution with the internal
electrode or reacts with the internal electrode to form a compound. The other
manufacturing steps are the same as used in the first embodiment.

While examples of the metallic compound that segregates on the
internal electrode or at the periphery of the internal electrode include CuO,
MgO, Si0O, and Ca0, the kind of the segregating compounds may be
appropriately selected depending on the materials for use in the internal
electrode.

The content of the metallic compound that segregates on the internal
electrode or at the periphery of the internal electrode is, through it may be
different depending on the kind of the metallic compound, desirably about 3%
by weight or less. When the content exceeds about 3% by weight, electrical
characteristics desirable for the ceramic sintered body may fail to be exhibited.

Segregation on or at the periphery of the internal electrode during firing
corresponds not only to segregation on the surface of the internal electrode,
but also to segregation in the vicinity of the surface of the internal electrode.

Since the second embodiment of the present invention is similar to the
first embodiment of the present invention, except that a metallic compounds

that segregates on the internal electrode or at the periphery of the internal



13. A nmonolithic ceramc el ectronic conponent according to Clain112] PR
wherein the internal electrode conprises Ag, Pd, Cu, N and Ag-Pd a 7&& QW%
wherein the metal is Cu, Au, Pd, Ag or Ni. 14. A nonolithic ceramc

el ectronic conponent according to Claim12, wherein a plurality of the
internal electrodes are disposed so as to be |am nated along the direction
of thickness via the ceranmic |ayer, -tlhe internal electrodes alternately
extending along the direction of thickness to the end faces of the ceramc
green chip in opposed relation to one another, and wherein the pair of the
external electrodes are on the end faces of the ceramc sintered body in
opposed rel ation one another and in electrical contact with different
internal elec rod .. 15 c el ectroni

accor di gg to jlli us@\ﬂ‘\é? gvﬁr‘}%iﬁégLﬁYéﬁhé&%%’cW@éEﬁgg%ge i ’Er’]‘ill?qt“?’g _
ol o6t :r’gn. i:?%‘ﬁﬁ ST pesiitR e BeriisrARIoYs el et al |1 ¢ compound
|s selected from tﬁ'%lq b Ton c%?ﬁh?ctélgﬁrcﬁflaccgp& o %c%o%ngqgfgg%ﬁ”' A

nmonol ithic ceram ¢ ronl C conponeéen erein a

plurality of dheodifs BPt]heirEQrﬁ%u% 35 BbPRARFBY FmAhgldkilifal ani nat ed

al ong the direction o ness vi a t e cer ayer, the |nternal 17

APR 2003 -22 e@éafdde@@ﬁ&habhféﬁ @aiefs&és (ﬁ%h@@Qfawc%hxﬂeﬁbdlf&iydirfﬁ%tsb%d)f
thickness to the end faces of the ceram c green chip inopposed relation to

one anot her, emfisodibenei Biricbehgaietalié compoand ebninel wrthe edesmareneded he end
faces of the ceram c sintered body in opposed relation one another and in
el ectrical cdudysegrigatesdinf therieternal elestrodk oelat the petgshery of the internal

electrode in the monolithic ceramic electronic component, the adhesive

property between the internal electrode and the ceramic layer is enhanced by

segregation of the metallic compound. Consequently, delamination is

suppressed as in the first embodiment, thereby to effectively improve

reliability of the monolithic ceramic electronic component.

Application of the Invention

The present invention may be generally used for the monolithic ceramic
electronic components including, for example, laminated capacitors, laminated
inductors, laminated piezoelectric components, laminated thermistors and
ceramic-coated substrates.

A laminated capacitor is constructed using a ceramic green chip
comprising a dielectric ceramic containing the metallic compound as hitherto

described.
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DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention will be described in more detail with reference to

the examples of the present invention.

Example 1
Starting materials of oxides of Ba, Sr, Ca, Ti, Zr, Sn, Pb, B, rare earth

elements, Cu and Cr were weighed, calcinated and ground to obtain a
calcinated powder. A ceramic slurry was obtained by adding a binder and an
organic solvent to the calcinated powder with mixing. The Cu oxide among
the oxides above serves as a metallic compound containing Cu as a metal that
forms a solid solution with the internal electrode during firing.

The content of the Cu oxide was adjusted to be 2% by weight in the
ceramic composition.

A ceramic green sheet was formed using the ceramic slurry, and
internal electrodes were formed on the ceramic green sheet by printing an Ag
paste. Thirty sheets of the ceramic green sheet on which respective internal
electrodes had been printed were laminated thereafter so as to construct a

laminated capacitor, and a ceramic green chip was obtained by laminating 20
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0 sheets each of the plain ceramic green sheets on the top and bottom faces of
the laminated capacitor, respectively.

The ceramic green chip was then fired after pressing it along the

- direction of thickness. A Ag paste was coated on the end faces of the ceramic
sintered body thus obtained. The coated paste was baked, and a Ni film and
Sn film was layered on the baked paste by wet-plating to form external
electrodes, thereby obtaining a laminated capacitor.

The structure of the laminated capacitor obtained as described above is
shown in FIG. 1. The laminated capacitor 1 comprises a ceramic sintered
body 2. The ceramic sintered body 2 is composed of the dielectric ceramic as
described above, in which the internal electrodes 3a to 3f are disposed so as to
be stacked along the direction of thickness via the ceramic layer. The internal
electrodes 3a to 3f alternately extend to end face 2a or 2b along the direction
of thickness of the ceramic sintered body 2. External electrodes 4 and 5 are
formed so as to cover the end faces 2a and 2b.

The external electrode 4 is electrically connected to the internal
electrodes 3a, 3c and 3e, while the external electrode 5 is electrically
connected to the internal electrodes 3b, 3d and 3f.

The internal electrodes formed within the laminated capacitor as
described above were evaluated with respect to incidence of delamination after
wet-plating. The results indicated that no capacitor among 100 pieces of the
laminated capacitor suffered delamination at all.

A ceramic slurry for comparative purposes was prepared by the same

method as described above except that the Cu oxide was not included, and a
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above. Incidence of delamination after wet-plating was also evaluated with
respect to the comparative laminated capacitors thus obtained, indicating that
-10 pieces of the laminated capacitors among 100 pieces of the capacitors
suffered delamination.

Each of the laminated capacitors prepared as described above was then
cut, and the appearance in the vicinity of the interface between the internal
electrode and ceramic layer was observed with an optical microscope. This
showed that a part of the component constituting the ceramic layer had formed
a solid solution in the internal electrode in the laminated capacitor according to
the example. On the contrary, only a few instances of solid solution invading
through the interface between the ceramic and the internal electrode was found
in the laminated capacitor in the comparative example.

Accordingly, the adhesive property between the internal electrode and
the ceramic is enhanced in the laminated capacitor in the example by allowing
Cu to form a solid solution with the internal electrode, as is made clear by the
comparison between the capacitors in the example and in the comparative
example.

According to the first embodiment, since a metallic compound
comprising a metal that forms a solid solution with the internal electrode, or
comprising a metal that reacts with the internal electrode to form a compound,
during firing is contained in the ceramic green chip prepared, the metal
constituting the metallic compound forms a solid solution with the internal

electrode, or the metal reacts with the internal electrode to form a compound.
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As a result, the adhesive property between the internal electrode and the
ceramic is effectively enhanced in the ceramic sintered body obtained.
Consequently, a ceramic sintered body that hardly exhibits an interlayer
peeling phenomenon such as delamination can be obtained, thereby enabling a
highly reliable monolithic ceramic electronic component to be obtained,
wherein the plating solution can hardly invade into the ceramic sintered body
when it is subjected to wet-plating, or water and moisture can seldom invade
into the laminated ceramic sintered body even when it is used under a high
humidity environment.

In the method for manufacturing the monolithic ceramic electronic
component according to the second embodiment of the present invention,
since a metallic compound that segregates on the internal electrode or at the
periphery of the internal electrode is contained in the non-fired ceramic green
chip, the metallic compound segregates on the internal electrode or at the
periphery of the internal electrode in the ceramic sintered body obtained, and
thereby the adhesive property between the internal electrode and the ceramic is
effectively enhanced. Accordingly, a ceramic sintered body that hardly
exhibits delamination can be obtained as in the first embodiment, making it
possible to provide a highly reliable monolithic ceramic electronic component.

In the method for manufacturing the monolithic ceramic electronic
component according to the first and second embodiment of the present
invention, a ceramic green sheet having a plurality of laminated internal
electrodes via the ceramic layer is used, wherein the plural internal electrodes

alternately extend along the direction of thickness to a pair of the end faces of
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the ceramic green sheet in opposed relation one another. A laminated
capacitor can be obtained by forming the external electrodes on both end faces
of the ceramic sintered body. A highly reliable laminated capacitor that hardly
exhibits delamination can be also obtained by the method as described above,
because the metal constituting the metallic compound forms a solid solution
with the internal electrode, or reacts with the internal electrode to form a
compound, or the metallic compound segregates on the internal electrode or at
the periphery of the internal electrode.

The monolithic ceramic electronic component according to the third
embodiment of the present invention is obtained by the method for
manufacturing the monolithic ceramic electronic component according to the
first embodiment, wherein the metal in the metallic compound contained in the
ceramic forms a solid solution with the internal electrode or reacts with the
internal electrode to form a compound. As a result, the adhesive property
between the internal electrode and the ceramic is effectively enhanced, and
thereby a reliable monolithic ceramic electronic component can be provided
without allowing the plating solution to invade into the ceramic sintered body,
or without allowing water and moisture to invade into the monolithic ceramic
electronic component during use.

The monolithic ceramic electronic component according to the fourth
embodiment of the present invention is obtained by the method for
manufacturing the monolithic ceramic electronic component according to the
second embodiment of the present invention, wherein the adhesive property

between the internal electrode and the ceramic is efficiently enhanced because
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the metallic compound segregates on the internal electrode or at the periphery
of the internal electrode. Consequently, a highly reliable monolithic ceramic
electronic component can be provided without allowing the plating solution to
invade even when the external electrode is formed by wet-plating, or water
and moisture hardly invades into the monolithic ceramic electronic component
during use.

The monolithic ceramic electronic component according to the third
and fourth embodiments can be used for various monolithic ceramic electronic
components. The structure, in which a plurality of the internal electrodes are
disposed so as to be laminated along the direction of thickness via the ceramic
layer, and in which the plural electrodes alternately extend along the direction
of thickness to opposed end faces of the ceramic sintered body besides
forming a pair of the external electrodes on the opposed end faces of the
ceramic sintered body, allows a highly reliable laminated capacitor to be

provided.
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WHAT IS CLAIMED IS:

1. A method for manufacturing a monolithic ceramic electronic

component comprising:

preparing a non-fired ceramic green chip comprising at least one
layer of an internal electrode and containing a metallic compound comprising
a metal that forms a solid solution or reacts with the internal electrode or
which segregates on or about the periphery the internal electrode during firing;

firing the green chip under conditions in which the metal
constituting the metallic compound forms a solid solution or reacts to form a
compound with the internal electrode or segregates on or about the periphery
the internal electrode; and

forming a pair of external electrodes on outer surfaces of the

sintered body.

2. A method for manufacturing a monolithic ceramic electronic
component according to claim 1, wherein the internal electrode comprises Ag,

Pd, Cu, Ni and Ag-Pd alloy.

3. A method for manufacturing a monolithic ceramic electronic
component according to claim 1, wherein the metallic compound forms a solid

solution or reacts with the internal electrode.
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4, A method for manufacturing a monolithic ceramic electronic
component according to claim 3, wherein the metallic compound is a

compound of Cu, Au, Pd, Ag or Ni.

5. A method for manufacturing a monolithic ceramic electronic
component according to claim 3, wherein the metallic compound is selected

from the group consisting of PdO, Bi,0,;, MgO, Al,O, and NiO.

6. A method for manufacturing a monolithic ceramic electronic
component according to claim 1, wherein the metallic compound segregates

on or about the periphery the internal electrode during firing.

7. A method for manufacturing a monolithic ceramic electronic
component according to claim 6, wherein the metallic compound is selected

from the group consisting of CuO, MgO, Si0O, and CaO.

8. A method for manufacturing a monolithic ceramic electronic
component according to claim 6, wherein the amount of metallic compound in

the green chip is about 3 % by weight or less.

9. A method for manufacturing a monolithic ceramic electronic
component according to Claim 1, wherein the ceramic green chip comprises a
plurality of internal electrodes separated from one another via at least one

ceramic layer, the plurality of internal electrodes alternately extending along
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the direction of thickness to a pair of end faces of the ceramic green chip in
opposed relation one another, and
wherein the external electrodes are formed on said pair of end

faces of the ceramic sintered body.

10. A monolithic ceramic electronic component obtained by the
method for manufacturing the monolithic ceramic electronic component
according to Claim 1, comprising:

a ceramic sintered body;

an internal electrode disposed within the ceramic sintered body;
and

external electrodes disposed on separated outer surfaces of the
ceramic sintered body and electrically connected to an internal electrode,

wherein the internal electrode has a metal solid solved therein or

reacted therewith or a metallic compound at or about its periphery.

11. A monolithic ceramic electronic component according to Claim
10 having at least two layers of internal electrode separated by ceramic and a
pair of external electrodes, each of which is electrically connected to a

different internal electrode.

12. A monolithic ceramic electronic component according to Claim
11, wherein the internal electrode has a metal solid solved therein or reacted

therewith.
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13. A monolithic ceramic electronic component according to Claim
12, wherein the internal electrode comprises Ag, Pd, Cu, Ni and Ag-Pd alloy
and wherein the metal is Cu, Au, Pd, Ag or Ni.

14. A monolithic ceramic electronic component according to Claim
12, wherein a plurality of the internal electrodes are disposed so as to be
laminated along the direction of thickness via the ceramic layer, the internal
electrodes alternately extending along the direction of thickness to the end
faces of the ceramic green chip in opposed relation to one another, and
wherein the pair of the external electrodes are on the end faces of
the ceramic sintered body in opposed relation one another and in electrical

contact with different internal electrodes.

15. A monolithic ceramic electronic component according to Claim
11, wherein the internal electrode has a metallic compound segregated on or

about its periphery.

16. A monolithic ceramic electronic component according to Claim
15, wherein the metallic compound is selected from the group consisting of ‘

Cu0, MgO, SiO, and Ca0.

17. A monolithic ceramic electronic component according to Claim
15, wherein a plurality of the internal electrodes are disposed so as to be

laminated along the direction of thickness via the ceramic layer, the internal
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electrodes alternately extending along the direction of thickness to the end
faces of the ceramic green chip in opposed relation to one another, and
wherein the pair of the external electrodes are on the end faces of

the ceramic sintered body in opposed relation one another and in electrical

contact with different internal electrodes.



