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B. Conductive - Metal Coated Particle 55 The conductive -netal coated
particles used in the present invention are particles where particles of
metal oxides etc. are used as coremp2ended Be core particles are unifornmy
coated wi-th a conductive netal. 2 EP 0 291 064 Bl [err] particles are
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The ratio of organic medium to solids in the paste dispersions can vary considerably and depends upon
the manner in which the dispersion is to be applied and the kind of organic medium used. Normaily, to
achieve good coverage the dispersions will contain complementary by weight 60 ~90% solids and 40 - 10%
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[err]. By far, the nost frequently used resin for this purpose is ethyl
cel l ul ose. However, resins such as 45 ethyl hydroxyethyl cellul ose, wood
rosin, mxtures of ethyl cell ulgmseg2engsgdenolic resins, polynmethacryl ates
of | ower al cohols, and nonobutyl ether of ethylene glycol nonoacetate can
al so be used. The nost wi dely used solvents for thick filmapplications are
t er penewaie®edis al pha -- in deta terpineol or mxtures thereof with other
sol vent s Thaepstesraqopisgianly pregprpdienya hiee alotmill, Theusposity efriitsi nagles is tmpiphlly cilbibi t ol
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Var i ouSogswe pidigNSReE &8s t hese and ot her sol vents are fornulated to obtain
the Yesired viscosity and volatility requirenents for each application
Anong the thixotropic agents mhichTaﬁg cgnnonly used are hydrogenat ed
castor oil and derivatives thereof “8ntSe hyl cellulose. It is, of course,
not al ways ' athixotropic agent since the
sol vent/rgsi ngpeaperhtes pled wifth t t hionni i nherent]in any
susﬁgnsioﬁ may_al one Ey éﬁ??ab?e i nl 55 ?Efggsggxrg?gTh§qratio of frganic
nmediumto|solids in phe paste dispersiQBB_gpaovary_consrderabry ahd depends
upon the ranner in Ich the dispergion s t0 be applied and the ki nd of
organi c diumused. Normally to hig - cBvefegaedhe di_spefsions
mﬁlhscoanin conpl ementary by weight 6 88-338§SONP8 GgﬁﬁfgrfGQ)S EP O
291 064 Bl organi c ntdium The pastfes ag@-40fQveni enrt|y prepared oh a three

- roll mljl. The viscosity of the stéggtgggypiggg{?ggg@gk?e%he ol I owi ng
00

ranges (tgble 1) m@&g nmeasured at rjoomtenperature on reld
vi sconel efs at | w. Wdderate and high shgé;ggatesbrg E ble 1 10
She#f Ratle (Sec-1) 19 30si thsSE 352 Skraa?
100- 5000 = 300-2000 Preferlred 600-1500 Most _Preferred| 40-400
100- 250 Preferred 140-200 Most Preferred 384
7-40 10.25 Preferred 20 , _ L " _ N,
T2- 15 e amoun sy Sopal oGee mofin St ' ST BR BPGH YRl i
(vel cEPURIPD 1PLEY AL PetsrPhed nainly by the final desired 25
formul g | I i . i 0t thickness. D. Fornul ati on of Conposition
and itZEi@@”?@ggﬁ%%&¥ﬂ@ﬂggﬁ%ﬁ%%wéﬁkpaste conposition of the present
i nvent i 0N aBaddEivB pEREEEHRbokifonSHGhb BreSBRMMGhidNEh 18 PrepsiBf G Ich WemaTRS Aliat
© Par tdh CleGRiuctitd HAE barifos; BBAkkiveCRbkR Godha barifcleS Sand B CorgdRic ShARM &re TREI UM AT €
M xed ARFbrébu Ty & thidsl- RY ndll. rhiE Btd &h lbe Ehbiibd toldN Sunit@SduBsta by R8redPRliRCutio an
al um NgarbpEiRéd ah Bnipyrafll & @850 C| hérbBybbRIMGg GRBleddadd hihed at a tenperature of
[err] thereby obtaining an electrode film E. Test Procedures 35 The test
for the& tenPoediures ty of the conductive paste conposition is conducted as
follssws. Materials are m xed and di spersed by a three-roll mlIl to obtain a
past e confheddst focthe coTthetivity abthe canduri@siaste ormpositiandy emsducted gs foliiwed on an al um na
subst r at eMt@BIFoad Wixphand disperead Ry 25hmeert roll ilclernbiaiy 2 pHlec@Heasitionaliwil iabl:e from
KYQCERACTTIRYSIEYN is peree ~pifiedean, an gluging sylisieaies (98 alming 35 ¢t » 128 ¥1Mh @iqﬁnw re @b anmet er
of 28 mm, available from KYOCERA COPR). As a screen, a stainless steel screen having a wire diamolor of 28
40 microns and a 325 mesh is used. A printed pattern is a zigzag rectangular pattern, so that an clecliode
having a width of 0.5 mm, a length of 100 mm and after firing, a thickness of about 3 im, is formed.
Thereafter, the printed alumina substrate is fired. A firing temperalure is increased from 1oom
temperature to 1,350 ° C within 2 hours, a temperature of 1,350 ° C is maintained for 1 hour, and thoieafior.
the temperature is decreased to room temperature within 2 hours.
45 The resistance, the thickness, the width, and the length of the resullant electrode are measurad. and a
specific resistance is calculated from there measured values.
This invention can be more fully understood from the following detailed description when laken in
conjunction with the accompanying drawings, in which:
Fig. 1 shows the relationship between the weight percent of TiO, with respect to the total weighl of P
s0 and TiO; and its specific resistances in electrods films of samples in examples of the present invention.

Examples
.48 to 100 parts by weight of palladium particles, 0 to 52 parts by weight of palladium —coalod Fit);
§6 particles, 9 parts by weight of ethyl cellulose, and 73 parts by weight of terpineol were used tu prepar
pastes, of samples No. 1 to No. 7 shown in Table 2 and the pastes were respectively printed on aluimning

substrates in accordance with the method described above. The printed substrates were fitod at o
temperature of 1,350 ° C to obtain samples Nos. 1 to 7.
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40 mcrons and a 325 nmesh is used. A printed pattern is a zigzag
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resi st aRCES NoS- &f%Ctrode films of sanples in exanples of the present

i nvention. Exanples 48 to 100 parts by weight of palladiumparticles, 0 to
52 parts by weight of palladium- cdbakbe[err] 55 particles, 9 parts by

wei ght of__ethyl cellulose, and 73 parts by weight of terpineol were used to
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*Sa

substrat ¢, and3vvas fiyred, ,ynder|the sanme conditidgns les®N8s. [L to 7.
The speciffic resistances 8t thelelectrod filns df thasé slanpl esswerp
measured] 5 4 The |pal | adi um particl s used haje [gfry 0. 88 [Srr] and
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Kenik§ushd as trade ngme "Pd26 -[Ti 22 (P43 26% by Vol ;0 [lerr11The rlesults

are showh in Table 2. Fi g581 shpws the 42l ationshi p 2taedn the gerclent by
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specific|r ﬁ;éinthe el ect r ode lms in 9 es” Nds 10
Tablg 2 S%L Pd- coat ed ance ei ght}) (JParts
by wei ght 100 94 0 Ex 16.5 0 |20

3 o1 *(TioggParticle) 201 {3g6.0 | 45
4 84 Ib A0 8.0
25 35 5 77 23

17.0 As can bb.sberbfrom Fig. 1, the specific réftance of the electrode film exfiits the minimum value

25. 2  with respecP fb. e @mount of TiO; of the palladiBm - coated TiO; particles. The 2Rctrode film condaining

250. 0 about 1 to 1192 ®y GveROt G402 can have a higher conductivityGihar*ihakioORectidad filinGl @): 100,
20.1 palladum. 5 0 35 As can be seen fromFig. 1, the specific resistance
of t'he elSderuiled Horarvbsmihe Fanduativepasterfiompenition veebidime tohd preseesip@otontiont-ihe
anount 2BIOPEEeSPndutive Al haxiag ared cHaIb@RIistibs Cn kpagtdinetles. The el ectrode film

mount aicrpaiigg

45 1. A conductive paste composition consisting of an admixture of:
a) conductive metal particles having an average particle size of 0.3 to 1.0 um:
b) particles uniformly coated with & conductive metal and having an average particle sie: of luns
than than 1 um; and
c) an organic medium, the admixture of particles {a) and (b) being dispersed in the organic v,
50 whereby the conductive metal coated particles (b) are smaller than lhe conductive metal particles ()

2. A conductive paste composition accerding to claim 1, characterized in that the particles Iy ae Ti0),
particles uniformly coated with the conductive metal.

56 3. A conductive paste composition according to claiin 1, characterized in that the conductive melals of the
particles a) and b) are of the same.
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45 1. A conductive paste composition consisting of an admixture of:
a) conductive metal particles having an average particle size of 0.3 to 1.0 um;
b) particles uniformly coated with a conductive metal and having an average particle si-e of loss
than than 1 um; and
¢) an organic medium, the admixture of particles {a) and (b} being dispersed in the organic. madium,
50 whereby the conductive metal coated particles (b} are smaller than the conductive metal patlicles (a).

2. A conductive paste composition according to claim 1, characterized in that the particles b) aiex Ti();
particles uniformly coated with the conductive metal.

85 3. A conductive paste composition according to claim 1, characterized in that the conductive melals of the
particles a) and b) are of the same.
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of electrode filmof the 100% pal | adium 40 As descri bed above, when

t he conductive paste conpositicgp aospoghmg to the present invention is
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10 7. A corirlgisidhqnéBig i teinemdeiiiihiger Metall esstiehditangTdileher Imiti ained mititerear it ieir i zed in
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15 Pat ent%gheisiag Genigchiaus dery Teflgrp géurpddgk'eﬁem orgprisshRTEvRsivmAinRergion sk tabiefd aus
ei nem Gen'f"éé?{“ éﬂ}?h'e%i’) Metal} hesclinhigien TRAChSN ) Wietesr sinth 8l digi IpitiabioRm Mefafl £ {ildRn
Tellchen bBe von 0,3 bis 1,0 um (b) gl eichnal 3|g mt e| nemleltfahl gen

bes ch{, en Tei | ep mit e her rqt J eren ! 20
Zus m ense zu ruch 1, dadurc 1ze| daB die Teilchen (h
grofe %o gghf as :?J dl um . wobel das
Gem sch gﬂs deeﬂ en (a eanQ 3G§ é ehﬁ]]agsggs%ﬁsgqgm' Medi um di spergi ert
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kl eiger sifdG)alisddtsBibantbifdnRbh Gisia M hn : ffahi ge
Past en- Zusanmenset zung nach Anspruch 1, dadurch gekennzel chnet daB die

Toi | hi ni . (dtiBhigel PsHon— Fasamplarddtztignshch Ahsprudh tr, gRIOAch gbilehd-Bitigen dﬁﬁ&a@'l&'zilliihig(.z

gl ei chmal Rétgh dres®metdliset sind. 3. Leifffi hi ge Pasten - Zusammenset zung nach
Anspruch 1, dadurch gekennzei chnet, daB die TG u-i .”"ii (a) 30 und (b)
aus slesseleishigs astehf-Augemeddetzarlgl nash Abprudh 1,LdabiiréH dokgezeRasdt efas das Edalmelall
Zusamensediiadiuvmgistiach Anspruch 1, dadurch gekennzei chl net, da3 das
Initiiliihu Metall ein Edelnetall ist. 35 5. Leiffihige Pasten -
Zusaméns'esitiabiag) Pesianir 2 oRokrung, nagia dosPadah detedvrnly eekeragiennotd gl ey Gigsam -
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7. Leitfdhige Pasten — Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB der Gies:nt
Gehalt des TiO: in der Zusammensetzung in den Bereich von 4 bis 8 Gew.~ %, bezogen aul den
Gesamt —~ Gehalt der Teilchen (a) und (b), lit.

45
Revendications

1. Une composition de pate conductrice constituée d'un mélange:
{a) de particules de métal conducteur dont les particules ont une dimension moyenne de 0.3 & 1.0
50 wm;
(b} des particules uniformément revétues d'un mélange conducteur et présentant une dimension
moyenne de particules inférieure & 1 um; et
{c) un milieu organigue dans lequel est dispersé le mélange des particules {(a) et (b), les particules
(b) revétues de métal conducteur étant plus petites que les parlicules (a) de métal conducleur.
56
.2, Une composition de péte conductrice selon la revendication 1, caractérisée en ce que les particides (b)
sont des particules de TiO, uniformément revétues de métal conducieur.
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Gehalt des Ti @ in der Zusammensetzung in den Bereich von 1 bis 11 Gew.-%
bezogeui a(l |dol 40 Gesant - CGehalt der Teilchen (a) und (b), fallt.
7. Leiffahi ge Pasten-Zusanmenset epipgonaed inspruch 1, dadurch

gekennzei chnet, daB der (.:iusaliiil Gehalt des Ti Q2 in der Zusamensetzung
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conduct r i cEONEURRYES dop paticylep () pieP)sARddentionys- de particul es de metal conduct eur
dont les particules ont une di nension nqyenne,do (03 1 | 50 om (b) des
particul®s U?USQF? et PAEOPIHEECH SRIN RePURYE IR AdERIK T et Bt 6%k fit ARt une
diwii & n ; FACCpOR HNESEP 5% i cul es inf6rieure a 1 am et (c) un nilieu
organiq ans | equel est disperse | l ange des particules (a) et (b), les
et ui E;zigjyrﬁs:%g%“g%ﬁae°°ﬂ<&°%'fe SRR e Pt CEiseR el
particul es (a de al conducteiil. 55 2. Une conposition de pate
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3. Une conposition de pate conductrice selon |a revendication 1,
car act 6ri. Se@fs edinpdsttiod e paRcoddubiicevdsdion CoRelAGIt AL $, cdRGEREd b €idu@sSa au Btao( b)
sont #isdent e Uies dank.la tdngosimneeisdompiisende 4 8% peoathda ati pads tstel ded pdrat:ules (a) of

revendi cattgn 1, caracteris6e en ce gqlun3 le mil 5 conducteur est un
nb6tal pré6cieux. 5. Une conposition de pate conductrice selon |a
revendi cation |, caracterisee en ce gl.uolir: Imal precieux est le

palladium 1o 6. Une conposition de pate conductrice selon |la
reventficalion 1, caract6ris6e en ce que la lonuom ,lalia:: en Ti2 dans |a
conposition est conprise entre 1 et 11% par rapport au poids total des
pailitlills (;n) et (b). 7. Une conposition de pAte conductrice selon |a
revendication 1, caract6ris6e en ce que la tui Alui tlulOl 15 de Ti Q2
dans ga conposition est conpris entre 4 et 8% par rapport au poids total
des partik:0iis (a) ol (b). 20 25 30 35 40 45 60 55
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