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0VEd PASTE AND LAM NATED CERAM &8 Mﬁ@%ﬁ Fihderomo o MHE

| NVENTI ON FI ELD OF THE | NVENTI ON The present invention relates to an
glectroconductive paste and a laminated ceranic electronic part and, in
particular, to a conpasition _conprising glass frit. SUVMARY OF THE

| NVENTI ON The present_invention has been nade with the -obj fid9&-?99v'd'”g
an el ectroconductive Iﬁh&%a&wamMnated ceram c el ectroni'c part 1 nproved
so to exhibit an incr e to heat shock when surface nounted.
Specifically, the fir e present invention to attain the
above-nentioned object is to provi

e an e%ectroconductlve paste conpri sing
a metal conponent and glass frit di sperseti Tn an organic vehicle, which is
characterized in that the glass frit conprises a zinc borosilicate

cont ai ni ng caIC|unloX|degﬁﬁgmﬁbdﬁﬁuu@@Ivgfpggggiggb AaMERAYED AS one preferred
enbodi ment, the glass frit_constideramye poroNTe contains CaO i n an anpunt
of fron1about 3 to 15 % by wei ght rel ative to the total wei ght of the gl ass
frit. The second aspect of the present invention also to attain the

above- nment i onedBAKHSE h“»'i-*@*-vwellr. am nated ceram c el ectronic part
conprising a | ag ' ronic part body and one or nore outer

electrodesdlsposedhon thﬁh§'g§ JﬁéﬁidJQ%cQQRyfafﬁuéihto an - 2 -
aslectroconductive paste and a laminated ceramic
elactronic part and, in particular, to a composition
comprising glass frit.

SUMMARY OF THE INVENTION

10 The present invention has been mads with the
cbjact of providing an electroconductive paste and a
laminated ceramic electronic part improved so to exhibit
an increasad resistance to heat shock when surface
mounted.

15 Specifically, the firat aspect of the present
invention to attain the above-mantioned object is to
provide an electraconductive paste comprising a metal
componant and glass frit dispersed in an organie vehicle,

, which is characterized in that the glass frit comprises a

20 zinae borosilicate containing calcium oxide (hereinafter
refarred to as CaQ)., As one preferrsd embodiment, the
glass frit constituting the paste contains cao in an
amount of from about 3 to 15 ¥ by weight relative to the
total weight of the glass frit.

25 Tha second aspect of the present invention alsc
to attain the above-mentioned object is to provide a
laminated ceramic slactronic part comprising a laminated
ceramic elactronic part beody and one or mora outer
elaectrode disposed on the side(s) of the body, which is
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‘cha&r’g’%‘gﬁﬁeﬂoﬁﬁmﬂmmhat the outer el ectrode(s) ﬁ%ﬂ%’%t‘{g?/épﬁﬁdﬁﬁy baki ngpg3
paste conprising a netal conponent and glass frit and that the glass frit
conprises a zinc borosilicate containing CaO. As one preférred enbodi nent,
the glass frit used to formthe outer el ectrodes contgiissEee34oBrdn RaFlacahOUNt
of fromabout 3 to 15 % by weight relgtive to the totallll e gl ass
frit. BRIEF DESCRI PTION OF THE DRAWNG Fig. 1 is a cromemnm’gmﬁ ew
showi ng the constitution of a | am nated ceram c capaci ,

DESCRI PTI ON OF THE | NVENTI ON A | am nated ceram c capacitor (hereinafter
referred to as a capacitor) such as that shown in Fig. 1 has heretofore
been known as achi¥pactériedMihctRat ahaGutaredléetredes(s) dayapai c part

havi ng outer el ectrode apaci t.0 ' Ci 3,

whi ch is prepar 85894 tsgé'r r%?gpg gg?ﬁ'%ta{ i%&%ﬁé?@it?i%@r gkﬂéoﬁgg%rs 1 and
i nner el ectrodeand glasoiirithpnBakhay thee glase frit cepmises 8afidQut er

el ectrodes 4 di $apsaflféatididintadnsngicddie hadynd pratdraddengt hwi se

direction ¢ hereof.i C n t t he te € 4 are

el ectricalTy cor?ﬁ‘g?aé‘iymb‘t %’{%g@'{g%ﬁe t.re‘%‘r‘igg'gsE?SL'Atglﬂ'xeﬁ}e;&?t%rroconduct ive
past e conpri si ngleckeedes cemadast Cagubm an angonkdpfinfxomjabout 3 to

sil ver-pal | adi urps( #0pyrefghtt Ialatiee €aPHY eothlbReighd g dhaogiaber W th
ceramcs is use% t% formthese inner electrodes 2. To formthe outer -

el ectrodes 4, u 5& I's an el ectroconductive paste prepared by dispersing a
met al component such as silver (Ag), silver-palladium (Ag-Pd) or the liKke,
and a gl ass fri tppae@DHESERLP IO OF E_DRZ

d A .\!,L.\;
10 Fig. 1 is a cross-sactional view showing the
conatitution of a laminated ceramic capacitor.

DETAILED DESCRIPTION OF THE INVENIION
A laminated ceramic capacitor (hersinafter

referrad to as a capacitor) such as that shown in Fig. 1

15 has heretofore bean known as a typlecal example of a
laminated ceramic electronic part having outer
electrode(s). The capacitor comprises a capacitor body
3, which is prepared by alternately laminating dielasctric
ceramic layers 1 and inner elactrodes 2 followed by

20 baking the resulting laminate, and outer electrodes 4

) disposed at both sides of the body 3 in the langthwise
direction thereof in such a mannar that the ocuter
alactrodes ¢ are electrically connected with the inner
ealactrodes 2. An alectroconductive paste comprising a

25 matal cowponant, such as palladium (Pd), silvar-palladium
(Ag-Pd) or the like, capable of being baked together with
ceramics is used to forwm these inner electrcdes 2.

To form the outer alectrodes 4, usad is an

elactroconductive paste prepared by dispersing a metal

10 component such as silver (Ag), silver-palladium (Ag-Pd)
or the like, and a glass frit comprising zinc
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- 3! nﬁcmvzn mﬁm lgovg%}:!)r the like in an organic v 8 B éﬂzﬁﬂ’@ "é'i%éﬂ oconduct?%1
paste 'S app led onto the sides of the capacitor. _body 3 by dipping,
screen- pr|nt|ng or the like coating nmethods and baked to forn1the out er

‘el ectrodes 4 thereon. Wien the paste is baked to ced ect rodes
4, the glass frit existing in the paste preC|p|tat blish a :
glass frit layer 5 between the side of 3t fie capacit EE e out er

el ectrode 4. A plate film®6 conprising nickel (N) and t|n (Sn) or sol der

can be fornmed over the surface of each outer electrode 4 through
el ectrolytic plating, in order to inprove the heat resistance and the

sol derability ofbsmlqaeaﬁ&tef 0 ixenifgeaR’ xﬁd:%maiapnadwapaci tor

col deri ng. the outieeisRePRlREEVS hAkal s, RpPRied Shedl sRaChiged of 38T Y,
the sol dering tewpuudﬁuwebpéyrngpr dﬂnpiaapaecrgnnﬁnaiptén§u9¥dﬂnuéékpy t he
outer el ect r odescdatfiri setRo@HNEhd Makaddes 266k e dueeer Glaéeratud ity O

the capact Bor borgPusonry FERERE ets” SR HRREq Vo lSs bhRCSub &l "0,
el ectrodes 4 to eleghnofesdherthe yiass Sxdy ex&@&nnqﬂhmasba n%itﬁe sol deri ng
tenperature whe mﬁ&mﬁst Qﬁt"éo THBHi‘bQQanaanHfQﬂQalﬁlyePrsfe”ed
enbodi nents of t resent LD ar e de qu her nder aFlg lis a
cross- sect i onal ?fe‘gf %\% *nd %ﬁ %3{]“ r‘l’é%f’ ?ﬁYst’i 8n B¥9Z ['ani nat ed
cerani c capaci t oslaqtrcsde ids oAepbatmfiidmo® aomammemmanmiblm ronic
part. Thegtructyif @in)t b2 s8PA6+ ! &in Ye'Permed over the surface of each
outar slectrode 4 through electrolytic plating, in order
to improve the heat resistance and the solderability of
the capacitor part.
In ganeral, -a conventional capacitor having the
15 constitution mentioned above is mounted on a circuit
board by soldering the outer electrodes 4 to the surface
of the board. However, if the soldaering temperature is
high, the capacitor body 3 surrounded by thas outer
slactrodes 4 cracks around its sides and this lowars its .
20 ability to function as a capacitor. The cracks are
cauged by the stress remaining in the capacitor bddy 3,
which has been produced by the baking of the outer
elactrodes 4 to tightly adhere to the body 3 and ralsased
at the soldering temperature when the capacitor is
25 mounted on a wirad board.
Prataerred embodiments of the present invention
are described hereinunder,
Fig. 1 is a eross-soctiohal view showing the
outline of the constitution of a laminated ceramic
3o capacitor, which is one example of a laminated ceramic
@lectronic part. The structure of the capacitor given
hareinunder as one embodiment of thae present invention is
not basically difterent from that of the conventional
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her[e‘lu"‘t{:‘cugfévE 5"’1@%‘3@%’5%%23’?%’& of the present RbEBFITERS Ff At basi cal | ;(}5

di fferent fromthat of the conventional -4- capacitor-pentioned

her ei nabove, except for the conposition of the gl SS frit used. in the outer
él ectrodes 4. Therefore, Fig. 1 is referred to hergj “ c"orritting
the detail ed description of the structure of the c | m ne

enbodi nent of the present invention, prepared are | ve pastes

for form ng outer electrodes of a | am nated ceram c capacitor, which
conprise an el ectroconductive netal conponent and glass frit dispersed in
an organi c vehicle. The netal conponent conprises Ag powder and the gl ass

frit conprises acghd®iduRy %hhiéﬁé&-hé%&%b&@ﬁ?'@ﬁcéﬁt ZopCtRErosilicate

glass frit, sanple 1 tq  Sanmple, 7 shown i able. 1, bel ow, are prepared. The
solid content of °8%9?%1€&n35c5hﬁu% %R ‘%&gt Bsﬁ?%&éﬁ H@gﬁ:n, namel y the
proportion of thelectruilegodpontheretons, Fiigy Agliporemrraddtyl ass frit to

the total paste, pj Y03y ' ﬁﬁ‘ Of Lt fg¢gt in the
sol id conpanent tgf%;@gtf&vgin@mmmﬁé eq’;?,&ggnglaggﬁﬁ &Q@rﬁr@féﬂ dcg ass Frit

aty 38" en -
(Wt .% No. 3No. fucturs, ¢ BFARASIECEr 1 Sigerr] Na[ err] O
Alferr](err] 1 0.0 In 8Belembodiment of1£h6 preshnt inventien,0 2

2-400 2;- g 3Prfpared rd elebtPocenductitel 8‘6“ t&6§8m1§§-%1ter 28.0
' ' electrodes of a laminated ceram§c“capacfidr, which
comprise an electroconductive metal component and glass
10 frit dispersed in an organic vehicle. The matal
component comprises Ag powder and the glass frit
comprises a zinc borosilicats. ' Seven samples of zinec
borosilicate glass frit, Sample 1 to Sample 7 shown in
Table 1 bslow, are prepared. The solid content of asach
15 elactroconductive paste prepared herein, namely the
proportion of the solid component comprising Ag powder
and glass frit to the total paste, is 76 § by waight,
The proportlon of the glass frit in the solid componant
is 6 & by weight. .

3.0

20

Glass Frit (wt.%) t
cao Zno B0, | Sio, | Nao m.,o,_u

1 0.0 35.0 41.0 12.0 8.0 4.0

2 5.0 27.0 | 30.0 | 28.0 | 6.0 | 4.0

25 3 8.5 32.0 | 28.0 | 24.0 5.5 2.0

[4 10.0 | 28.0 | 30.0 | 26.0 3.6 |- 3.0

5 15.0 | 27.0 { 26.0 | 25.0 1.0 6.0

' é 12.0 28.0 28.0 24.0 1.0 7.0
ﬂ 7 20,0 | 24.0 | 34,0 | 13.0 | 2.0 z.oJ
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28.0 7.0 7 20.0 24. 0 34.0 18.0 2.0
2.0 O these glass frit sanples in Table 1 above, Sanpl € 1 does not
contain CaO and has an ordinary glass frit conposi t i1 sk e BRAMBIRN 2 to 7

contain CaO The resin conponent constituting the org sed
herein is a cellulosic resin, and th& Solvent consti tEﬂlﬂmm Hﬂwbutyl
carbitol solvent. In order to produce a capacitor suc ng the
structure shown in Fig. 1, an el ectroconductive paste for formng the inner

el ectrodes and green sheets conprising dielectric ceramcs such gs barium

titanate, etc. are first b?eﬁﬁéﬁﬁ iﬂ%%ntimteﬁfﬁﬁﬂdﬁdﬁnpﬁiﬁf%rl(HHHWH,S'ng the
paste is forned Qn

rlntlng ot,the like,
plurality of the °|p}r d“ﬁ?e%‘???ﬁ'@e?@ga?’é (R&% A% 85‘5{1’?\?@? s sure
the resulting | aﬁthﬁt@msébﬂ-%dvfhﬂa}% Semplews? rkal 7siegptaindCal.ze Thed t hen

baked at a predeiggii %pbﬁﬁﬁerééwﬁ&ﬁiﬂwehi*'&d‘a%‘i%cbhﬂici@%a'ﬁ The
capaci tor gody cor sponds Efv%he body ,of t l.am ceramc

n
el ectroni ¢ part fr? 15 8 EALIPIRRNG XSRLnAB0F She. 8 g??ﬂﬁonductlve past e
for fornming the constititdogr dtiets &uhu&m} rhebitok svdvesklicate glass frit

conposi tions shown in Tablg grabpv& uggegaé@éjwﬁggl Bfdn 44 GHate both
The capaci tor " bobvng 1efd, SeEhEEuEa D ”°épe§?¥m offed at & peak o
tenperature fal Ihhgcwmc‘!m{)ewq& diost E60Pping |thel dnnéf electxssiea= form
the outer s@ ectrgf@SyreerN@reats"omprising dielectric ceramics such as

barium titanate, atc. are first prepared. Then an

elactrode pattern comprising the paste is formed on each

grean sheet by scraen printing or the like, a plurality

of the thus-printed green shasta are laminated undar

15 pressure, the resulting laminate is cut to have the
desired shape and size and than baked at a predetermined
temperature to give the capacitor body 3. The capacitor
body 3 corresponds to the body of the laminated ceranmic
electronic part of the presant invention.

20 Another elactroconductive paste for forming the
outer electrodes, namely the zinc borosilicate glass frit
compositions shown in Table 1 above, are prepared,
applied onto the both sides of the previously prepared
capacitor body 3, for exampla, by dipping the capacitor

25 bady 3 in the paste, and thereafter baked at a peak
tanperature falling between 750°C and 850°C for .10
minutes to form the outer elactrodes 4. Naxt, the
surface of each outar alsctrode 4 is electrolytically
plated with nickel (Ni) and tin (Sn} or solder to form

30 the plata film 6 thereon. After this process, a
capacitor having the structurae shown in Fig. 1 is
completed.
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surf“g"g‘&‘&’g?fi‘é'&m Huter electrode 4 | s el ect roﬁﬁt“&%ﬂtﬁﬁ"ﬁlﬁ%éﬁw th ni ckeq?
(Ni) and tin (Sn) or solder to formthe plate film®6_thereon. After this
process, a capacitor having the structure shown in Fig. 1 is conpleted.
Capaci tor sanples produced in the manner nentioned abdbieSheettas BegbReplatadd t 0
a heat shock resistance test, which gaye the results s?‘!mw!ﬂgm mﬁ
below. In the heat shock resistance teSt, 100 capacitor
tested were dipped in a solder tank heated at a predeterm ned tenperature
and the nunber of the sanples which cracked was counted. In Table 2, AT
I ndicates the heating tenperature. Table 2 Heat Shock Resi stance. Sanpl e No.

[err] T = 375[err]C capacitidrT sampQ@f cpfddiiced in the manner 7
3752 mcntioq}% Above were suhjec&gdégégiiheat shock resthan%a

11 From Tabl e 2 Bbesfe Which gavedhea pasuitsf shown ddp Jarisr 2 hgdpes In

3f75[ ﬁrr] IC and 27tRs KR ahoéﬁoi'ﬁirdtﬁn\déetéstheufmtﬂpae&ecfr“mnlfh wer e nmade

of the elegtroc e isSi 00 e 1 were

cracked, ile gg&‘ %u% Pﬂﬁﬁ d% iz'aga&a?‘g“g rrp es a a%Ql[a‘ierfr] C and 13

of 100 sanpl es aPrﬂQREﬂﬁﬂﬁPeﬂmh%#&?ﬁﬂ%@réutéﬂdeﬁhttﬂ“m¥9§ gt khe FAMPLGH t he

el ectroconduct i vgn{sts ter aeRERr s NEbUnt@d. In Table 2, AT indlcates the
heating temperature.

Table 2
. "~ "~ "Heat Shock Raesistancs
10 Sample No, ;
AT = 375°C AT = 4D0°C
1 7 27
p 1
3 1
4 2
15 5 4 13
[ 4 1l
E 7 -n ny -
L B = S T

From Table 2 above, it is =esn that 7 of 100

capacitor samples at 375°C and 27 of 100 at 400°C where

20 the outer slectrodes 4 were mada of the elactroconductive
paste comprising the glass frit of Sample 1 were crackad,
while at most only 4 of 100 capacitor samples at 375°C
and 13 of 100 samples at 400°C whers the outer alsctrodes
4 vers made of the electroconductive paste comprising the

25 glass frit of any one of Samples 2 to 6, were cracked.
Thus, Table 2 demonstrates the improvement in the heat
shock resistance of the capacitor samples of the presant
invention. The paste comprising the glass frit of Sample
7 did not vitrify in preparing thae capacitor samples,

SPRCVISAS
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gl atsg%%lgvgggaqumamwsone of Sanples 2 to 6, mr&%ﬁ&ﬁﬁ%@?/}rﬁﬁg,ﬁfabl e 2 Pog
denmonstrates the inprovenent in the heat shock resistance of the capacitor
sanpl es of the present invention. The paste conprising the glass frit of

Sanple 7 did not vitrify in preparing the capacitor sahip$iee HasBeewmRepbed

therefore, could not be subjected to the test. Fromth i as
above, it is concluded to be desirabl®e%fat tHe pr opor tji t he
total weight of glass frit falls between about 3 % by and 15 % by

wei ght and preferably about 5% - 12% Wthout being limted to theory, the
test results may be considered to indicate the follow ng: The addition of

C«'ifOt to the zi n;: bl?i?ﬁj |drf|é&b@afgb§ltséo%d ndte bl bREjddte o e_uahtme.gf the .
The capaci Lor bofo ST IHEE. FRSBLKY 8 aPevRe b LR SmetaEtots Bois mich as
conventional |y sdesizableh&hatr the propdrstiendpf3CaRisto dhec satakoveighits
reason, the degrge giadd'¥r3kr 2at1hndide GB2AE 3 PRy RR1GRRAGKA Ofs Rpdy 3
at the soldering.te £l tlir durin %ﬂ@ urfage nounting thereof would be
| ower ed an ther8¥on€ ‘m?e @gpgﬁ'?%ﬁg“ fig“ﬁeggrre dly cracked. In this
enbodi nent, a zi nc bor osi Wighputgbeing f¥initeds tasthieaxy pripatest he :
Frity LTS al sorpoarte ey RefoBRfiSiruly ) iP41Sats Yo ROLIoNLAG! D e
borosilicate gl agg‘??ar?n d%#oﬁi’g %tz;ﬂf' -4 i%%%r%ﬁf 5F9§o of ot her
glass frits suchresulted igl anselevation wf |thet koftening @ulasi ofnthe
capaci tor [ANP| eg)¥6s or G0 vierahPASa Glad Mot! BIYNEISEE GR6aARCERE ECI T ONi C
capacitor body 3 during tha bakxing of the outer
alectrodes 4 as much as conventionally so that the stress
on the body 3 was reduced. For this reason, the dagree
of the strass to be released from the capacitor body 3 at
15 the soldering temparature during the surface mounting
thereof would be lowered and therefore the capacitor body
3 became hardly cracked. , )
In this embodiment, a zinc borosilicate glass
frit was used to prepare the electroconductive pastas.
20 In place of using such zinc borosilicate glass frit, it
' is also possible to use glass frit mixtures comprising
zinc borosilicate glass frit and from about 10 to 40 % by
waight or so of other glaas frits such as lead glass
frit, etc. In the above embodimaent . Capacitor samples
25 were used as examples of the laminated ceramic electronic
part with outer electrodss of the present invention, but
thase are not intended to restrict the scope of the
presant invention. Needless-to-say, ths present
invention can apply alsg to laminated ceramic resistors
30 such as PTC thermistors, NTC thermistors, varistors, etc.
As has been dascribed in detail herainabove '
the elactroconductive pasta of the present invention and
the laminated caramic elsctronic part of the presant

SPECMGdIA)
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bar[t“\%%wsg&l@tmmoﬁmectrodes of the present in\%ﬂlé’ﬂ?‘%‘@t e are not P8
intended to restrict the scope of the present invention. Needl ess-to-say,
the present invention can apply also to |am nated ceram c resistors such as
PTC thermistors, NTC thermistors, varistors, etc. As ha@h'&ﬁi@n

. HeiRoen Replackdi n
detail hereinabove, the el ectroconductive paste of the prl ﬂwﬂmﬂt’mmrn
[
e part e

and the | am nated ceram c el ectroni c"pérf of the present m

produced by the use of the paste are advantageous in that t Xhibits
extrenely inproved heat-shock resistance during surface nounting thereof.
Using the parts of the present invention, it is possible to prevent the

| owering of the inveition droltiCed!IBF tH@NugePEL K Dalsk@Mabgi N produced.

Whil e the inventj n,de i i et al d th reference to
speci fic enmbodi n%%’t%g?g%f ?’?i?’gﬁl d‘oé’gﬁgpag’g&ﬂtq'o%ﬁgﬁﬁ'|’e‘EP€‘W"f’he art
that various chahfpk-shesknsapistance furdag surfack mondting bharenf.
departing from tbeimpivne paptssS6ppenéd reacht invenﬁon,\/\&le\'rﬁ;ﬁﬂﬂi@ I S:

i spersed tn-an £ EEVRRE LKE, BAnd APERS' AiAUT B BB #lafSantd
borosilicate conPERdNGHE LEOM: being producads cal ci um oxide and SiOerr], -
Blerr]derr], ZnO Na[err W1280twé [ fivdntlioh has been described in

detail and with referance to specific smbodiments

thereof, it will be apparent to one ekilled in the-art

10 that various changes and modifications can be made
therein without departing from the spirit and scope
thareof. )
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V\/nérmm“ nam 13@?@4t|0n of zinc oxide to the && & 7%%{&;78? {?\'ﬁe gl ass ?I’It
S froma out 27 to 32 % by weight. 2. A Tammnated Céram Cc

el ectronic part conprising a body having an out efhigfiReaosten Replesdd at a

'side of the body, wherein the outer electrode is a rising a
metal and glass frit and that the glass frit conpri ﬁﬂgmwﬂ‘wglllcate
containing about 5 to 12 wt % cal ci umdXi de and Si err]

ZnO, Na[err]O and Al[err]derr], wherein the proportlon of zinc oxide to
the total weight of the glass frit is fromabout 27 To 32 9% by weight. 3.
The | am nated ceram c electronic part as clainmed |g{,mmmugmu the
glass frit is awgagcIPormerMepcage consisting of Si I mm’

ZnO, CaO, Na[err]O and Al[err[(err], in which the ahount “of ®zi hic *DX|de i's

27 to 32 % by weight, the anount of SlQerr] is 24 to 28 % by weight, the
amount of B203 is 26 to 30 % Bp edeghrocanduckivenpasie mrﬁpb‘csal to 6%

'?K wlel ght ?ng t hRtalouAd cf’{as@ et el &J{L@éﬂséas iA aa Zrt%rﬁ)b Wahgblg, 4 o

e | am nated cepan ct r.oni c as clai med m efein the
glass frit is a%@igo{;&l%a@& ng STERTARES, A g#’éf é?‘?r“iéf‘g\,\?fq err],

ZnO, CaO, Na[ er cotaining [@aldigpepkidei n which the anount of zinc oxi deis
27 to 32 % by weight, the anmount of SiJerr] is 24 to 28 % by weight, the

anount of B203 is 26 to % nt _of, Naleryr t06%.
by wei ght and the anount 3%1‘ WFQQ{E*?%&F@%%B? 1]‘9“a in
claim 1, wherein the proportion of calc \m ‘oxide to the

total weight of the glass frit is from about 3 to 15 % by
weight, '

10 3. The alectroconductive paste as claimed in
claim 1, wherein the proportion of calcium oxide to the
total weight of the glass frit is from about 5 to 12 % by
wailght.

4. A laninated ceramic electronic part
comprising & body having an outer slectrode formed at a
side of the body, wherein the outer electroda is a baked
paste comprising a metal and glass frit and that the
5 glass frit comprises a z2inc borosilicate containing
) calcium oxida.

§. The laminated ceramic electronic part as
clained in claim 4, wherein the proportion of caleium
oxide to tha total weight of the glass frit is from about
3 to 15 ¢ by waight.

6. The laminated ceramic electronic part as
claimed in claim 4, wherain the proportion of calcium
oxide to the total weight of the glass frit is from about
5 to 12 % by weight,
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