DESCRI PTI ON Common Transfer Material, Liquid-Crystal Panel and Method of

- Manufacturing Liquid-Crystal Panel 5 Technical Field The present invention

relates to a common transfer material used for a common transfer el ectrode
provi ded between respective el ectrodes of two substrates, a |iquid- crystal
panel using the common transfer material and a nmethod of manufacturing the
10 liquid-crystal panel. Background Art Fig. 10 shows a cross-sectional
structure of a conventional l|iquid-crystal panel. This conventional

l'i quid-crystal panel 400 shown in Fig. 10 has a color filter substrate 15
405 and an array substrate 406 provided to face each other with a

| iquid-crystal |ayer 411 therebetween, and these substrates are attached to
each other with a sealing materi al E’SJé?IP filter substrate 405 and
array substrate 406 have respecti vg sur ag;gés)W adj acent to |iquid-crystal

| ayer 411, and transparent el ectrodes 407 and 408 are forned respectively
on these surfaces. Between transparent el ectrodes 407 and 408, a 20 common
transfer el ectrode 401CpBumgnolsiansder Mptgtialnbiguid-ErstalBarsl eichg resin 402
containing electrically i It . n

non-el ectri cal | y- conduct i_]\ggtﬂg#%?%%ﬁ?@aflhg&éfq%léllgﬁ.mﬁfl%a c})r mer years,

extermal connection termnals are provided on both of color filter
substrate 405 and array substrate 406. In these years, however, external
connect i on Teckmieal iglds are provided on only array substrate 406 for the

pur pose of sinplifying 25 interconnection for exanple. Accpgrdingl
ol ectric. cur rent FPEREHGTYUPP SERSIOH ©OMaPR APStAnASH AP 2 FOTMARt ¢ at o
406 passes thheudect a8 Y& adeodpRédn! rebpRetit0de dtibde O BRI subs@ated aMigalgect r ode
401 to flow to transparent el ectrode 407 of color filter substrate 405. A
met hod of weesial partelinsingtheltiosnuontvansfer ovatdrial angld vhethod of atanpfaceting shedescri bed
| bel.ow w i‘E r.ef erajnce to Figs. 11-15. First, as shown in Fig. 11, color
filteP subdfipidesystd@anelng array substrate 406 are provided, and then common
transfer electrode 401 and sealing material 412 are provided respectively
on color filter substrate 405 and array substrate 406. It is noted that
col or filt d&ackgrbstd Afte 405 and array substrate 406 are 5 | arge-si zed ones
and a plurality of sealing materials 412 are formed. on array substrate
Fig. 10 shows a cross-sectional structure of a conventional liquid-crystal panel.
This conventional liquid-crystal panel 400 shown in Fig. 10 has a color filter substrate
15 405 and an array substrate 406 provided to face each other with a liquid-crystal layer
411 therebetween, and these substrates are attached to each other with a sealing material
412. Color filter substrate 405 and array substrate 406 have respective surfaces
adjacent to liquid-crystal layer 411, and transparent electrodes 407 and 408 are formed
respectively on these surfaces. Between transparent electrodes 407 and 408, a
20 common transfer electrode 401 is provided that has a thermosetting resin 402 containing
electrically-conductive particles 403 and a non-electrically-conductive inorganic filler
404, In former years, external connection terminals are provided on both of color filter
substrate 405 and array substrate 406. In these years, however, external connection
terminals are provided on only array substrate 406 for the purpose of simplifying
25 interconnection for example. Accordingly, electric current flowing to transparent
electrode 408 of array substrate 406 passes through conductive particles 403 in common
transfer electrode 401 to flow to transparent electrode 407 of color filter substrate 405.

A method of manufacturing this conventional liquid-crystal panel is described
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406. Here, as shown in Fig. 11, sealing material 412 formed on array
substrate 406 is shaped, before injection of liquid crystal, to have an
openi ng through which the liquid crystal is to be injected, instead of
bei ng shaped into a conpletely closed ring. Next, color filter substrate
405 and array substrate 406 are attached to each 10 other and then heated
to harden sealing materials 412 and conmmon transfer el ectrodes 401. After
this, the substrates are cut at a time into respective sections each
surrounded by sealing material 412 to produce a |am nated substrate 415 as
shown in Figs. 12 and 13. This | am nated substrate 415 is placed in a
vacuum devi ce and vacuuns are generated on both of the inside and outside
of the spacelostivithueteRdcdio Higs Seal9 NFiidRheEHAN g, 11NcdIbY St tsabfrateds Shown
in Fig. 14, a liquid-crystal injection opening 416 is inmrersed in a liquid
crystal 41103 agé@rrensutisireied® bpreproyided gindtthen scsmaomirankerietestrode 40 handal | y

returned to gt nospheri ressure., Accordingly, the pressur difference

et ween t hacHIg rRetiA 4 T e Buldes RGOk o8 cblor e Bbw 5 Toa HEimat or 1 al
412 as wel lg g8ra¢adiid | gf ' ‘ﬁﬁ&%ﬁ‘ ki | ) ect ed
into the ségcer.a 20 Fi nal)glr%?éda@&s own |ehkﬂ§gfgte%rg,¥%g?tarerr}%Lfbgtﬁlatg 4??;#:& 411 a
i s injbect edargtdsized bogsi anhd @rphatality ofisedliag miaodriatyplii arg formed ealaerdy wilisira seal i ng
material 417 angd a polarizes. is attached on the substrate to produce

li qui d-cry$P81  plsffeps shsovn g Hawpealipg matgriali 4l 2 fopmed ep arfionbsteie dee 1sve

. R oo e nard i o
403 and of SRTFaUReTE IRetont G Hepldi EHOP b SRR R GRRCHALY E BB 11 C°
subst r at es cryta éoto b@tihjedsted,rieavdctéﬂt@idgrsh@aeaﬁmblaecranqﬂets!gtcﬁfséd)ﬁﬁg.i on in

reliability of the liquid-crystal 4%anel, since 10 to 30 parts by mass of
non- conduct i ve Nexbregiaifdter piistrptes94 apd ampy subsirpte 406 @0e atached t9yeaghiss of

t her | ast | resi ed f.or onmon .t fer, electrode. 401 of, this
o R} oot B8 M DA T5 Radalh ool BRI 412584 <Smifoh idfffer dcrfiged
contracti om0of Wier thes ithe widsisAes L¥ chh® ahidd iInfdrespectibe sctiofieea@h att achi ng
the substrates to each other. In view of the above-descri bed

ci r cunst andegounged byjsealnganatemal 4p2 ¢e preducaw laninated substrate 4p$ ayshpevrancommon

transfer erial_with ich .the.reljability of l.iquid-crystal panel s can
e | mor oved a2 a1 oF B s @R A1 iRt inBeCh B 50 and B Tl and

a method QhcutRmHragbiratd oh M8t biGHE Hrsigk ¥ad BhtsiaREthe Ph&CduPDUhGdXy t he

I nvention Wth the purpose of achieving the object above, the inveéntors of

t he phdesentsealing material 412. In this state, as shown in Fig. 14, a liquid-crystal injection

opening 416 is immersed in a liquid crystal 411a and the inside pressure of the vacuum
device is gradually returned to atmospheric pressure. Accordingly, the pressure
difference between the inside and outside of the space surrounded by sealing material
412 as well as capillary action cause liquid crystal 411a to be injected into the space.

20 Finally, as shown in Fig. 15, after liquid crystal 411a is injected, the liquid-crystal
injection opening is sealed with a sealing material 417 and a polarizer is attached on the
substrate to produce liquid-crystal panel 400.

As shown in Fig. 16, however, non-conductive inorganic filler 404 is likely to be
caught between conductive particles 403 and electrode 407 or electrode 408 in the stage

325 of attaching the substrates to each other, resulting in a problem of deterioration in
reliability of the liquid-crystal panel, since 10 to 30 parts by mass of non-conductive
inorganic filler 404 is mixed into 100 parts by mass of thermoplastic resin 402 used for

common transfer electrode 401 of this conventional liquid-crystal panel for the purpose
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10 invention have arrived at an idea of renoving such a

non-el ectrically-conductive filler as inorganic filler as nmuch as possible
fromthe common transfer material used for the conmon transfer el ectrode
and accordingly attained the present invention. Specifically, the present
invention is a common transfer material used for a common transfer

el ectrode provi ded between el ectrodes forned adjacently on respective 15

i nner sides of paired substrates facing each other. The comon transfer
material contains a resin and electrically-conductive particles and has a
content of non- electrically-conductive filler that is at |east 0 part by
mass and at nost | part by nmass wth respect to 100 parts by mass of the
resin. For dfialfevinimgrontriaivafofithereiie chaded b thdleafing ietht siapy efiittazhing the
preferably the content 20 of the electrically-conductive particles is 0.2
to 5 parts SHYSUREESdO RAGlhOth&fspect to 100 parts by nass of the resin. For the

common transfer ;nateri of th resent invention,.the.electrically.-
Conduct i ve part i VEY Tape RaRE donar Rty 47 Poiscs PE eSS RSO ng
outward frqmo §ra6idehRemmdnatdnifet HRELHAT WHE whdhithe FaRbilily fIRuAEYsthine hei ght
of the projections is 0.05 to 25 5 % of an average particle size of the

el ect rd cal Ipgngocatbetimpeoyedr 4 iiqli¢srysTh pared nsing therconsfiay tramsfes miagdriabind he
present i nven&idgn may .cont aitg1 gl efcitri cal l@ﬁl conductive fine particles
smal | er i n BGROGefemafaghung the figuifherystal panel) ectri cal I y- conduct i ve
particles. -3 For the common transfer material of the present invention,
the resin may be a thernosetting resin. Preferably, the thernosetting

resi n has dwdilewmosofthe befeatien hardening that is 10,000 to 40,000 nPas. Wen
the resin is the thernosetting resin, preferably the

el ectrical | y- condlig theirpese BEHEV R R ADECLTPONGSPE G epiRrt PP PESE of 105
to 12f % Ofim;eﬁﬁorg{mveaa?ﬁ% LRE&R &?Qﬁnoxﬁﬁ%ﬂcp%qﬁﬁ-él%ﬁ@aﬁ’iy-‘%ﬂn&&%ﬁ AR&tdsat es.
t e uctirve particles

Pref erably, e ectrically-con ave a conpression

el asti ci ty inmdadic/flieran @hitd at pOsEiL3Ofoinahyd O8mmoh tralsfeMheamribinged &githe i s t he
t hernosetting resin, electrically-conductive fine particles smaller in
aver age paromaan tanster elegirodeandaceendingly-atiained dheipressny évsatien. cl es may al so

be 10 cont ai nedocRE! A pheechFySUMTLE Bl aBlERhiAR] v Ronduct i ve

fine particles respec arts by mass
of the therggamgin trdigfer eRtModdPovidbe berv¥emBlettirades fermadaidpicely @f rekpeetips esent

i nvention, the resin may be a
inner sides of paired substrates facing each other. The common transfer material
contains a resin and electrically-conductive particles and has a content of non-
electrically-conductive filler that is at least O part by mass and at most 1 part by mass
with respect to 100 parts by mass of the resin.

For the common transfer material of the present invention, preferably the content

20 of the electrically-conductive particles is 0.2 to 5 parts by mass with respect to 100 parts
by mass of the resin.

For the common transfer material of the present invention, the electrically-
conductive particles may have their surfaces with projections protruding outward from
the electrically-conductive particles. Preferably the height of the projections is 0.05 to

25 5 % of an average particle size of the electnically-conductive particles.
The common transfer material of the present invention may contain electrically-

conductive fine particles smaller in average particle size than the electrically-conductive

particles.




photo-curing resin. Preferably, the photo-curing resin has a viscosity
before hardening that is 100,000 to 500,000 Pas. 15 Wien the resin is the
photo-curing resin, preferably the electrically-conductive particles have
an average particle size of 100 to 110 % of the di stance between the

el ectrodes fornmed on the substrates. Still preferably, the

el ectrically-conductive particles have a conpression elasticity nodul us
rangi ng from 200 to 400 kg/ mMmR2. When the resin is the photo-curing resin,
el ectrically-conductive fine particles 20 smaller in average particle size
than the electrically-conductive particles may al so be contained.
Preferably, the content of the electrically-conductive fine particles is
0.2 to 20 part Fohyhd@nembh trindf&SRAEHal bOthEYPeRAf thSerdn MRS Festf mhy'Be a
photo-curing resin. Further, the present invention is a |liquid-crystal
panel i ncl ubérmgsettihg resin. s Poeferahtyethe thersweativg msinstas atvéscpsitylielled so that a
i qui d-cry}t@afjgpj ayer .is. |located between the first 25 substrate and the
second subderesnwg thatas 0.88%1q AYOPRMEASal provi ded between the first
substrate and t econgd. sy t Q- SUrroun L QulL.d- yer. A
common- transt er R SOt o iRyt at Pl Piabt BbHean R Aol
materisl | papicRsindedan PRREFEde Ske6t 10348 1281 tHelidarke betvienthe fir st
substrate that is adjacent to the liquid 4 crystal |ayer and an el ectrode
fornmed on &lesirgdesdbrmeébon theombistraidsst Pagferablyatheietectiitiabiceenducidve paracles
liquid-crystal |ayer. .Moreover, t present i nt i i S & nethod of

manuf act ur iAge & CPRREEHOR Plodcly m Iral?%{ﬁ‘&‘?’%ésttﬂﬁ@#%%?"of provi ding a
pai r of substratwhePfhe rbO [¥tHO 1R AT resid redtpd @lly-8biictipdfndsdriilles he
above-descri bed common transfer material on an upper surface of at |east
one of the ssuabetinavesge patiniersizeahanl the electrigallyfcandostont partehssnayaiso ey as a
seal i mat erj al .on_an upper surfac f .at .| east qne. of. t he substrates;
'nj ecki'ng #oniaiisia Petsrablx: the onse ofithipelatepdldsontniive fige Parciey & 10101 i o
the closed o sy nRaPGAhirGelr 1o 108'FhAS Bl Blsd BAneRichRthRiRsEAl s Lo each
other into a 'l am Kated substrate; attaching a 10 polarizer at a tine onto
the | am nat ed s Hustheatcemmaen cradifer riatexial af the preseet imhenticamhaaesedmag bbat r at e
with the polarizer attached thereto jnto a pl ura“ity,of diquid-crystal
panel s, BriRPIOBEHE TEiRonPsferebly the RIPIAFINRE fesin has & Viscodty ‘i’rieé’a@éi“aﬁged
Cross-sect itﬂﬂa}élé{d,@@fgs@,‘oﬁfﬁmﬂ ary comon 15 transfer material of the
present invention. Fig. I's a schematic enlarged side view of an exenpl ary
commb t ransf er When the resin is the photo-curing resin, preferably the electrically-conductive

particles have an average particle size of 100 to 110 % of the distance between the
electrodes formed on the substrates.  Still preferably, the electrically-conductive
particles have a compression elasticity modulus ranging from 200 to 400 kg/mm’.
When the resin is the photo-curing resin, electrically-conductive fine particles
20 smaller in average particle size than the electrically-conductive particles may also be
contained. Preferably, the content of the electrically-conductive fine particles is 0.2 to
20 parts by mass with respect to 100 parts by mass of the photo-curing resin.
Further, the present invention is a liquid-crystal panel including a first substrate,
a second substrate provided so that a liquid-crystal layer is located between the first
25 substrate and the second substrate, and a sealing material provided between the first
substrate and the second substrate to surround the liquid-crystal layer. A common
transfer electrode using the above-described common transfer material is provided

between an electrode formed on a side of the first substrate that is adjacent to the liquid-
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material of the present invention with projections fornmed on the surface of
a conductive particle. Fig. 3 is a schematic enlarged cross-sectional view
showi ng the height of a 20 projection formed on the surface of the
conductive particle. Fig. 4 is a schematic enlarged cross-sectional view of
an exenplary common transfer material of the present invention to which
conductive fine particles are added. Fig. 5 is a schematic cross-

sectional view of an exenplary liquid-crystal panel of the present
invention. 25 Fig. 6 is a schematic conceptual view showi ng an exenpl ary
step of applying |Iliquid-crystal drops according to the present invention.
Fig, 7 is a schematic conceptual view show ng an exenplary step of

attachi ng @ydsitiat esd drogedthaie fameRl s H1gdd 6F thb Seddh@ SEtrate Mat bdBeenbtd™1 9. 8
is a schematic conceptual view of an exenplary device for attaching a

pol ari zer dbebauitegystad layre pr esent invention, Fig. 9 is a schematic
perspective vie f an exe di.vidin i ce acgordin to, t he present
ventton. 5 Fi o5 VEn i TEsedt HyEiiondt § BREiod st rrh e op SAoEHuaRel onal

l'i qui d- cr ySiagl] iR@ihg ther'tQJs olf ﬂroﬁ@ﬂ@%&ﬂ%f ls¥bsBaR4ang FGRAYED LS ARBh
substrate-l'am nati ng" step. 12 I’'s 'a plan view of a conventi onal

| ami ndt ed steysfer ateetroda tg;mg]ﬂie abo\a—dmcrﬂxeécbmmn\tramﬁeofnatdmal coavepper onal
| am nat ed substra conceptual ity shows, a conventl onal step of

i nj ecting ISUH@FLC tafpne ojfibe Fbgirates; fﬁ)@nr@g pphraliy efrlpseddramas semmeid

l'iquid-cry = [ i

convent i on:ﬁ%%n(%ﬁ%%h%irognagfug%g sl""Ffec l& estO(Fl\gec?l%:u-sb%?gtteg E@rg‘lfti/n { Y&&Jt t he
| nvention 1&gyl t@rﬁpp@mg&nbpmfth@mmﬂ e@eﬂat mtcnmeratdsemfrbﬁxeh&rspedﬂaélyer
described. (Comon Transfer Material) A common transfer material of the

present i nvaé*rﬂfﬁhléﬁ therpaingd substrates 4o pachrpgher énte @dlamisated pubssiatri dttphengor ti cl es,
s, 1Gr of IR1%s o FuRE0E BE arififed RSO b bbb ot Efimede Bubucd 0l
20 of the rdﬁ@étfhte Withghé polReLerdfschied eherélt @b Qlphurdlity lof iqRiaswsid] panelent i on
have found that a
Brief Description of the Drawings
Fig. 11s a schematic enlarged cross-sectional view of an exemplary common
15 transfer material of the present invention.
Fig. 2 is a schematic enlarged side view of an exemplary common transfer
material of the present invention with projections formed on the surface of a conductive
particle,
Fig. 3 is a schematic enlarged cross-sectional view showing the height of a
20 projection formed on the surface of the conductive particle.
Fig. 4 is a schematic enlarged cross-sectional view of an exemplary common
transfer material of the present invention to which conductive fine particles are added.
Fig. § is a schematic cross-sectional view of an exemplary liquid-crystal panel of
the present invention.
25 Fig. 6 is a schematic conceptual view showing an exemplary step of applying
liquid-crystal drops according to the present invention.
Fig. 7 is a schematic conceptual view showing an exemplary step of attaching

substrates together according to the present invention.
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content of nore than | part by mass of the non-conductive filler
considerably increases electrical resistance between a common transfer

el ectrode and an el ectrode provided on a substrate, |leading to rapid
deterioration in reliability of a liquid-crystal panel. Fig. | shows a
schematic cross-section of a preferred exanple of a common 25 transfer

el ectrode using the common transfer nmaterial of the present invention.
Referring to Fig. 1, a common transfer electrode 10 1 has a resin 102
containing electrically-conductive particles 103 and contai ning no non-

el ectrically-conductive filler [like inorganic filler for exanple.
Therefore, when the common transfer electrode as 6 shown in Fig. 1 is used,
it never occurs ts < Ui inh | [ i hi ris
caught Detveon {18 o Sap A APl e e Bamaty RO A28 s £
encount er egolayizert dreorclorgvenké presdnt aoventon. t r ansf er el ectrode, and thus the

| i qui d-crystal panel. can be . inproved in reliabiljty. An exanple of, the
non- conduct i ve fii§ °df 2iSEheEatic PEIPecvE giedt of ansxmplaphivIdinesqeice APeRIAIAG,
silica, tal ' ide, zinc oxide or the like. The resin used for

t he connDnt§P§ 59%§§ﬁg§tg§a| of the present invention may be thernosetting
resi nfor phot o- @ig.iINGh6®s b Brdsesectivanit@ctutd bl convehitidnaDliqed-crvstal panel.
thernosetting resin that may be used for the present jnvention is any of

10 those that hdie ldIcoacappuals showna spnvendenabsbsisate-lampinatng SteRsi n, urea

resin, melamne_.resi.n nsat urated polyester resi oxy acrylate resin,
diallyl phthal atFég'ﬁZSEf EPHBMOP? <é(§rivﬁnt6(¥mﬁa§?rme§ S&Eﬁgﬁg of these resins.
The epoxy resin ghat §RYehfeddse diehsof the Eonver@dial RmitRarbsiasol novol ac

resin, bisphenol -A epoxy resin, bisphenol-F epoxy resin, or mxture of any
of these resins Fig34Rosteprelly showhe conwonsia stepbf infretinhbquidsaistal.ng resin

bef or.e. har deni ngr_.i 10,000 to 40,000 nPas. Ln this case, sufficient
pressure can be é%)alsi’%ﬁp tve/%ﬂf%ﬁ%le?té‘fr@gh%“?ﬁws Bfféttive el ectrodes
formed thereon tm, alsl;oun Erﬁfrtg% 8Ts§-968RnANSEv Ba CRNVEMESraY SorRAbA tréhds t O

sufficiently contiact each other and thus the reliability of the

| i qui d- cr yeteatrodpanel can further be inproved. 20 (Photo-Curing Resin) The
photo-curing resin that may be used for the present invention is any of
those that have already been known, for exanple, acrylic resin containing

a pol yneri | ﬁod%@%ﬁ%%ﬂ%’ﬁﬂweﬁt‘idﬂyd resin, unsaturated pol yester
I Preferably, the

resin or the |1Kke.
15 An embodiment of the present invention is hereinafter described.

(Common Transfer Material)
A common transfer material of the present invention includes a resin and
electrically-conductive particles, and the content of a non-electricaily-conductive filler is
0 to 1 part by mass, preferably 0 to 0.5 part by mass with respect to 100 parts by mass
20 of the resin.  This is because the inventors of the present invention have found that a
content of more than 1 part by mass of the non-conductive filler considerably increases
electrical resistance between a common transfer electrode and an electrode provided on
a substrate, leading to rapid deterioration in reliability of a liquid-crystal panel.
Fig. 1 shows a schematic cross-section of a preferred example of a common
25 transfer electrode using the common transfer material of the present invention.
Referring to Fig. 1, a common transfer electrode 101 has a resin 102 containing
electrically-conductive particles 103 and containing no non-electrically-conductive filler

like inorganic filler for example. Therefore, when the common transfer electrode as
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viscosity of the photo-curing resin before hardening is 100,000 to 500, 000
Pas. In this 25 case, sufficient pressure can be applied between substrates
with respective electrodes forned thereon to allow the el ectrodes and the
conductive particles to sufficiently contact each other and thus the
reliability of the liquid-crystal panel can further be inproved. 7
(Conductive Particles) The electrically-conductive particles that may be
used for the present invention is, for exanple, netal particles,
metal -pl ated plastic particles or mxture of these. In particular, plastic
particles plated with gold are preferably enployed as the electrically 5
conductive particles. In this case, the conductive particles can be

i nproved i howAREER! 1 ¥ ds¢d liond@Y Bcéuré HAURRE Yoh-RQoRiRENE Blldrhe inepiadfilldrt y of
the liquid-crystal panel. Mreover, the production cost can be nade | ower
than the prdeavsht beiweesthewtticond¢ and the gondustivaprsticles whighas eheduatered by used.

cube of 1 cHF pRPefokeqimoR gaffodehiae o fhystoe igenbial piag S o
resi stance igbrdvedsn Féﬂ@ﬁluﬂypl Bl é&!_ﬂﬁ.g}eaof\fﬁé A& ndsctRRHIELH RRIMEELOPROSI T e

pl anes of the cube. The electric resi stance of the conductive particles
i's Mrie prdhasnmuifatat alomeh, QlidaDtal@medgeesabh pxide). Znd exide @athe $kby nass of the
conductive parti,fl es .are contained with r&sﬁgﬂe_cgt{o 100 parts by nass of

the resin. Wen YHdepHEgHer Bie commersisens rigepkthe Pessentanyeatipp 82y PRan 0. 2

part by mﬁﬁem&‘égﬁiﬁé}esﬁ’a@@%&ﬁ'%ﬂgfﬂg@ﬁtf‘%fye’aﬁgfe' own between the el ectrodes,

resulting in a tendéncy eri he reliability of the
liquid-crystal pahetmos¥iiag Resing content is nore than 5 parts by nass, the
nunber of points_where the conductive particles contact each other

i ncreases. The pbiethermsmettiop resin that mey,be assd dorcihe pecsenianentipris anjdhever
shar pll(y decifigs%%gt %get]o thﬁr | shock when tl"_tgaynl f’nrguli d'rcéi(Stal eﬁ)aanlgé 20 is
aged, resulting ey f‘é??gg 8§P k4t ?fi?‘?@alﬁﬂ) Prcreads? {He: 81T cal
resi st ance rBgh WaRRturA &PRAFdsteY Peshi, %?Myoﬁ?ﬁatfe%sﬁﬁ?@iaﬂ]?] pHiRalSte Pedid, @pesy as
conpared with the electrical resistarice " before the agi ng, Wen the

t her noset t iTagn pegidfutespfagpy af these tebias. c obreorpoky tasinfthat mait g wsed inffor he

art ol e sioamrBserdyEEnrbiy et TRr fouoy £ RRe AP A peth feiben
el ectrodes drQhiREe Bfaryt¥ thddbsdsi@t es. In this case, sufficient contact
bet ween the conductivé particles and the

Preferably, the viscosity of the thermosetting resin before hardening is 10,000 to
40,000 mPa-s. In this case, sufficient pressure can be applied between substrates with
respective electrodes formed thereon to allow the electrodes and the conductive
particles to sufficiently contact each other and thus the reliability of the liquid-crystal
panel can further be improved.

20 (Photo-Curing Resin)

The photo-curing resin that may be used for the present invention is any of those
that have already been known, for example, acrylic resin containing a polymerizable
unsaturated group, alkyd resin, unsaturated polyester resin or the like. Preferably, the
viscosity of the photo-curing resin before hardening is 100,000 to 500,000 Pa-s. In this

25 case, sufficient pressure can be applied between substrates with respective electrodes
formed thereon to allow the electrodes and the conductive particles to sufficiently

contact each other and thus the reliability of the liquid-crystal panel can further be

improved.



el ectrodes forned on the substrates is achieved to provide a tendency to
decrease the electrical resistance between the el ectrodes and a tendency
to enhance the reliability of 8 the Iiquid-crystal panel. Wen the
thernosetting resin is used for the common transfer material of the
present invention and the conductive particles have the average particle
size corresponding to 105 to 125 % of the di stance between the el ectrodes
formed on the 5 substrates, preferably the conductive particles have a
conpression elasticity nodulus ranging from300 to 700 kg/m®2. In this
case, the superior bal ance between the pressure exerted by the el ectrodes
to the conductive particles and the repulsion force exerted by the
conductive parti(Cofgud:iQe PBRicRspct rodes can allow the el ectrodes and the
conductive particles to sufficiently contact each other, so that the

el ectrical resi Jhanleetritglyneandoetivertaatia¢ssbatrroaels usad forathe peasefanvestiotsd and
the reliabidity of the.liqgujd-crystal anel can further i nproved. Wen
the phot o- dht Pige Sip patiles S bBisd BT aHTRRs L MASRal Sl BY “The
present in IO, f L i ctive
particles \ﬁ?;hzcjrugdg’p%g%ig pt‘if;t%%%)blattgl?ﬁ}é%&ﬁga?e P ﬁegérgl?gt% a E:oé@%gé E/\]%Eqr?\e Cfiﬁﬂgﬂ}“

el ect riodes doodueite particles. 1 thishkrate, ateesondbictivelpagichkasen be ihpriogedint cont act

bet ween t he cgnductive particles and the eIechodeﬁ tonged on th
subst r at es PEIINIEIRERYES tEPEGPFAE erheaifdBnEsiapitRidhe Agudorestal gprgdt ri cal

U ot . iabilit
o the 11 aure ery dedfoRicRh oaizan BRthefe IRRERENL BraRuRa St MR Tn 1<

used for thegdnnolentgoddpdriiéle et i ‘Wonbhctivivg” hereinasfers ta\eegrbpaty afd t he
average particle size of the conductive particles corresponds to 100 to
110 % of t Heatgiaimtheshina ofacbe RE | emepar sidgdar pempledthatrexhibits 28 glsstricalt es,

preferably the congucti.ve ti,cles have. a conpression el.asticity. . nodul us
angi 15 11 RTIBEAD bR P ey e ol s dnE B S en e s et woen
the pressuuBe eXehd 8ectAYal riRtAlce oF IRAVDAL@ivE PErtieRE ubbleiftefeAdbly 4tingit and the
repul sion force 25 exerted by the conductive particles to the el ectrodes

can all ow tfRe el ectrodes and the conductive particles to sufficiently
contact each other, so that the el ectri[q%g_ll reai st ance, . bet ween .t he
¢ Gon

el ectrodes can fIUFf‘*@!lys R toeRATEbyangss ugiveipalHcls apheontained With r y st al
panel can fr%ptema{o 1P palts Fb?\‘r?a@s Of the resin.  When the content of the conductive particles

15 is less than 0.2 part by mass, current cannot sufficiently be flown between the electrodes,
resulting in a tendency to deteriorate the reliability of the liquid-crystal panel. When
the content is more than 5 parts by mass, the number of points where the conductive
particles contact each other increases. The points of contact of the conductive
particles, however, sharply decrease due to thermal shock when the liquid-crystal panel

20 is aged, resulting in a tendency to significantly increase the electrical resistance between
respective electrodes formed on the substrates as compared with the electrical resistance
before the aging.

When the thermosetting resin is used for the common transfer material of the
present invention, preferably the conductive particles have an average particle size

25 corresponding to 105 to 125 % of the distance between electrodes formed on the
substrates. In this case, sufficient contact between the conductive particles and the
electrodes formed on the substrates is achieved to provide a tendency to decrease the

electrical resistance between the electrodes and a tendency to enhance the reliability of

-8-



In both of the case where the thernosetting resin is used for the conmon
transfer material of the present invention and the case where the
photo-curing resin is wused therefor, projections protruding outward of the
conductive particles may be formed on the surfaces of the conductive
particles. Fig. 2 shows a schematic side view of an 5 exenplary common
transfer electrode using the common transfer material containing
conductive particles having the projections forned thereon. As shown in
Fig. 2, a plurality of projections 209 are fornmed on the surface of
conductive particle 203 of comon transfer el ectrode 201 in such a manner
that projections 209 protrude outward of conductive particle 203. The
structure ) gggp i.ve particles allows a plurality 10 of projections
209 to con?%%@ﬁiﬁg trog%kg07 or electrode 208 as shown in Fig 2, so that

t he conducti vi t yWhet the eiernabsstiingodsia i205éd &rdh@ 6@masn wahdferasatehia afehd abi ity
of the liquid- crystal panel can be inproved, Projections 209 descri bed
above are preseRidBENEOn ang the condustive agicley hohmavRIgs R IMDHZexanpl e, the

P10} et ONgolTR ARk S 56 0¥ o, JRAOASeRRCRN L0 DB AS diiRadhece of

particles plasticis even an € uneven surface

is plated wibdrate! gleferly Axaphiittiva paiclRe HarGCanibregion@lasitityciodiles sur f ace
of such a conductive material as meFaI is coated with a conductive

material f iranging fram 30Ra0 780 ki/mrat erdh shis case, thesuperikebalmcebetveashyhe t he hei ght
of projections 209 is, 0.05t0 5.0 %of the avera art.icle,  .size of the
conguc!ti ve PResYIeSrerted 'Wﬂg' .eteﬁgo@&sitaﬁlge g’t’ﬂﬁ’eﬁ?%‘ﬁg”étgp%h? ngulgi%??rg? t han 20
0.05 % Of 1egaV] BOBRACVEbeiEles B B clddfoSRRANENW thedickioaknd thbe

proj ections are too satisfactorily obtain the effect achieved by
f or mati on @bndieivp paitiezs tonsfidedly @ncaot eichgithert doehat the elactricaldenggncehat t he

reliability of the liquid-crystal panel deteriorates. n the hei ght of
the ploj ectrebyrenithe ?15‘3{)%165 Fﬁbﬁ”@?@b%“ﬁ!ﬂ@géﬂ ,thesrﬁsqq?lw aht eﬁ’(ﬁlﬁldé Stglbet ween
t he conduct}] i : e el ectrodes forned on the substrates cannot
be 25 nmade S}C{)atcﬁg@]#%rgglﬁ}ggéc?endency that the reliability of the
liquid-crystal panel thdghefd-airmgessin ishigedfor thecdnehghtrarafer praseriad of tes 209

refers to the distance h as shown in Fig. 3 between he surface S
cont act i ng Prerenkinvensien, prefesabhyiheverasp prtirlg size obthe £ARAYMEE RARCIHFAM hei ght

o 2182 g P o SRR e Pt kg bt 1 (e

aver age parti ze snmal 1'er "than above-descri bed conducti ve
partiyg es rgaystRees. NGh udechsk Nutfiveent OSATRG befveaea figy condadtbreipatticldsiand tie shows a

schematic cross section of an exenplary comon transfer
electrodes formed on the substrates is achieved to provide a tendency to decrease the
electrical resistance between the electrodes and a tendency to enhance the reliability of
the liquid-crystal panel.
In the case where the photo-curing resin is used for the common transfer

20 material of the present invention and the average particle size of the conductive particles
corresponds to 100 to 110 % of the distance between the electrodes formed on the
substrates, preferably the conductive particles have a compression elasticity modulus
ranging from 200 to 400 kg/mm’. In this case, the superior balance between the
pressure exerted by the electrodes to the conductive particles and the repulsion force

25 exerted by the conductive particles to the electrodes can allow the electrodes and the
conductive particles to sufficiently contact each other, so that the electrical resistance

between the electrodes can further be reduced and the reliability of the liquid-crystal

panel can further be improved.



el ectrode using the comon transfer material of the present invention
containing the 5 conductive fine particles. As shown in Fig. 4, conductive
fine particles 310 are included in a common transfer el ectrode 301
together with conductive particles 303. This structure allows a plurality
of conductive fine particles 310 to contact an el ectrode 307 or 308 as
shown in Fig. 4 so that the conductivity between el ectrodes 307 and 308 as
well as the reliability of the liquid-crystal panel can be inproved. 10
When the thernosetting resin is used for the common transfer material of
the present invention, preferably the anmount of the conductive fine
particles to be included is 10 to 30 parts by mass with respect to 100

parts by mass offn bbh dffies (a6 alhkieBe tREhbsettingTedin & B8 Gorubeteminbe | ncl uded
amount of the conductive fine particles is less than 10 parts by mass, the

anount of &endercmpigaalfdfiike prasant sveriiqaranddhe case whewerthe pbotegwng resiels 15

particles and, the.el ectrodes fornmed on the.substrates is. jnsufficlent,

Pesul ting LRMPEdoRey-BRErrofbdpe flurt B PREPhORSE pificl By T e
det eri or at @f thd furfa08s SRS cIMIRESVe pancléd) C IR @dhat® dREheddatic RRIcGAW BELd ve fine
particles is nore than 30 parts by mass, the anount of the conductive fine

parti 6l es excmplaryl camgeorstparsfes electiedeesing the obmowontteiotfer atenekspnsmniogict i ve
fine particles excessively.increase,. resulti in a tendency.that the 20
el ot 11 cal PRRIBREREBCE e e Eiicot Fosted Histdheq ARTAHE KL EMSRr &t os

I ncreases. P}Nt?ﬁgyfogﬁg NBbRs SO 4B GorhfRAIdb the's Qofeéndhl?fr\(m B2bs apsfer

material o ent 1 nvention, preferably the ano of the conductive
fine parti commonardnefer slettnstizd?01iis sfch? inanri2d thaa ptaiedoipns2@Sproiube vetsyzedt t o
100 parts by nass of the photo-curing resin. Wen the jnc]uded unt of
t he conduc®f genductee paiele@Pds The 4te-§sgurﬁ REthecopdusiive ppfficleg alowss Pf Mnount

of cqpduct iy o&ééé%ng%dée { Céoogi cﬁEl%&ﬁgﬁsetﬁﬁtaé‘%?e'&tr‘bﬁgzﬁﬁ‘sféglﬁ%‘éﬁF%ﬁ t%'o%:ﬁs and

T
t he electroge rovi e Su rates 1s Ins ent, s’utlng In a

tendency t higd cdndBetivi! HetbBdeniclettroflest 10T dnd QOB ds Svell 2t e rpkdbility detierliquidat es.
When the included amobunt is nore than 20 garts_ by mass, the ampunt of
conduct i ve chisié parel eatheimpsped: oBrojegtipas 269 demgibedabove are prpdugsd dysny

contacts between ¢ conductive fidne rti . £ X [ I.hghease,
esulting ChveRtphtf ARBRARSE  FR BB b B BRGHERSREY B oA SR
el ect r odes p{e@hdestcoMind® WhibIS tHeahfce dMPARRAGEET exlamplodfiplaticihwadase where
the thernosetting resin is used for the common 5 transfer material of the

presdlt i nweendncandaheundyen surfse ihrdated wid metal for example armethed pecordiag:tp
:)grez iel‘:lo(ra ’S i%yrslﬁéi_e%u%%ll%aéeho% sicha gcg'ledugt?\;etringtlerelalsais fetal fis éogFedcv%%jg %&A&ﬁ%n% ne
material finer than the metal material, or the like.
Preferably, the height of projections 209 is 0.05 to 5.0 % of the average particle
size of the conductive particles. When the height of the projections is smaller than
20 0.05 % of the average particle size of the conductive particles, the projections are too
short to satisfactorily obtain the effect achieved by formation of the projections and
accordingly there is a tendency that the reliability of the liquid-crystal panel deteriorates.
When the height of the projections is larger than 5.0 % thereof, sufficient contact
between the conductive particles and the electrodes formed on the substrates cannot be
25 made so that there is a tendency that the reliability of the liquid-crystal panel deteriorates.
Here, the height of projections 209 refers to the distance h as shown in Fig. 3 between

the surface S contacting the surface of conductive particle 203 and the maximum height

of projection 209.
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to 5.0 % of the average particle size of the conductive particles. Wen the
average particle size of the conductive fine particles is less than 0.05 %
of that of the conductive particles, the conductive fine particles are too
smal | resulting in a tendency that the 10 effect obtained by the addition

of the conductive fine particles cannot satisfactorily be achieved. Wen
the average particle size of the conductive fine particles is nore than

5.0 % of that of the conductive particles, there is a tendency that the

el ectrical resistance between the electrodes formed on the substrates

i ncreases. (Qther Additives) 15 Moreover, in the case where the
thernosetting resin is used for the conmmobn transfer nmaterial of the

present inventi QectSIN-BnGRBYERRE PAALIEY hiVMPRe 20Ghid YRS siz@ FhaIRA hanMRY be
bl ended, As the hardenér, for exanple, triethylenetetram ne,

i sophor onedha wif e, abowve-gescribedechrgntne, paptid)gsanaydeaintindsd in the common transfer
di am nodi phenyl net hane or the Iike may be used. The anount of the hardener
to be bl encﬂ'@ﬂgrﬂﬁé—y Kg b showsp %@elﬁé‘f‘t%mﬁﬁeﬁ?mh%&‘ XPMAlaFyecQpRen ransteo part s

by mass of eiegﬁ?Bgﬁ{iﬁ%&%tcﬂn?&nrt?ﬁl'sf% mlaﬂerfahg"f tﬁ@ifés&?%v%nﬁ&?odmgﬁiﬂ' ! ng
resin is used tor common transter nmaterl of the present Tnvention,
such & convenductinafihy piioles) asddihomnen Fig. 4pbeidapieyimerparilids@10iang ti at or may
be bl ended. As the photopol ynerization initiator, faor exanple,

" Dar ocur 11 luded|ip g semmongrensier elegtragie AR degether yeth gondusivepapiFlesi30d 25 Gei gy
Cor por ati ony,.." rg. BP" nuf act ur,ed. Ni t he
i ke may b(r;,lj hlljssgé’g'?éﬁffggﬁ %%%Hltln]?%l Y ?tﬁcé) ngﬁéeilﬁ%éﬁ °8ﬁ‘g@i§%§%%¢l‘?n§§? I’aghfelgtﬁ??{ at or

nmay be 0.1 307Qr308 ResRcwibY Fi@SiSsothiththé esmietivitybelWeenddctodey30T&sl I8 t he
phot o-curing resin. (Method of Manufacturing mon Transfer Material) - 12

Accor di ng taswelas pheershiahility of thetliquid-crystel paoeian beimproved. naterial is
manuf.act ured for,_ exanmle by neasuring r ective ampunts of. suc resin as
t hermosetting r e\gﬁﬂ? @Et%‘\'@fv}&ﬂﬂ%ﬁfeﬁ‘ﬁ 1? ggesﬁ‘g% e&%@@PPB@BSPﬁrb%@,“&c%ﬁg%pt ive
particles, o CORANCLHE, ]gr!eft‘é‘ﬁa%E lafoBife of 18 BERREHR ArRNAHANQ! t4 We ihch@fedOn

initiator for exanple so they provide a predeterm ned conposition,
and t hen kned@li;d0 pirenbiomass with despent soetO0opartstblyendss &Ethe (harmposedtigy sesinal

Panel ) A g A SRR b 2, LLurdcruot el papel vl ues
layer is |0gaL 8¢ nhSL WREMmount of conductive fine particles present between the conductive
15 particles and the electrodes formed on the substrates is insufficient, resulting in a
tendency that the reliability of the liquid-crystal panel deteriorates. In the case where
the included amount of the conductive fine particles is more than 30 parts by mass, the
amount of the conductive fine particles is too large so that the points of contacts
between conductive fine particles excessively increase, resulting in a tendency that the
20 electrical resistance between the electrodes formed on the substrates increases.

When the photo-curing resin is used for the common transfer material of the
present invention, preferably the amount of the conductive fine particles to be included
is 0.2 to 20 parts by mass with respect to 100 parts by mass of the photo-curing resin.
When the included amount of the conductive fine particles is less than 0.2 part by mass,

25 the amount of conductive fine particles present between the conductive particles and the
electrodes provided on the substrates is insufficient, resulting in a tendency that the
reliability of the liquid-crystal panel deteriorates. When the included amount is more

than 20 parts by mass, the amount of conductive fine particles are too large so that the
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10 the first substrate and the second substrate, and a sealing materi al
provi ded between the first substrate and the second substrate to surround
the liquid-crystal |ayer. A conmon transfer electrode using the
above-descri bed conmon transfer material is provided between respective
el ectrodes forned on respective surfaces, adjacent to the |iquid- crystal
| ayer, of the first substrate and the second substrate. Fig. 5 shows a
schematic 15 cross section of an exenplary |iquid-crystal panel of the
present invention. Referring to Fig. 5 liquid-crystal panel 100 of the
present invention includes a first substrate 105 and a second substrate
106 provided to face each other wwth a liquid-crystal |ayer 111

t her ebet weeRin:8f &Ineftd RO 2BsRAVERRCHArElEs dRSssAeR ihereaRdregiltihg ISt
substrate 105 and second substrate 106 respectively, and a sealing

mat eri al 1Zk3endentypthaethetefectinal weis@naObdtiveer e elepisodds formedron the sulpsimatdser , a
common transfer electrode 101 is provided on the inside of sealing
materi al 11%™%&hely inside |iquid-crystal layer 111. The i qui d-crystal
panel of the pr i I } j yarge es] nsf er

el ectrode 101 ugﬁﬁgh{ﬂgxgg%%gﬁﬁgégg?ﬁ%ﬁﬁg%ﬁggﬁg??ﬁﬁfggr na?g??gﬁ provi ded
bet wedn el erhifer aatetialofahe plbéht ipvedtidhars thh easesllicadibkeiphytostuririggesin is

| i qui d-crystal panel can 25 remarkably, be inproved as.conmpared . wt he
convent i onatsed thgeater. ersferebly theaverasg prtigle 3oL BRI Ve e g les B&Ee

cont ai ni ng I of. _non-. i 1 - i t.rate 105
and second tgl?b(g%?(gﬂtegg\g%%ged%ﬁcg%%g%n |gtﬁgﬁ\{(ﬁ"ftl%gﬁv\#kﬁb\isvbéﬁhgsdﬁg?”%e used.

For exanpl ?anﬁl@ﬁz@oﬁtﬂb%bxﬁ@kﬁvaﬁn@aﬁﬁ&eﬁs st tan®. 03 %ofltha @f the didustiest r at e
may be used. Moreover, on first substrate 105 and second substrate 105,

such el enerpesticles, thel condadtive Sne patiglek aredtop issal Frsulssg it ¢ wadenaithtidher ovi ded

in addition o |l.ect s odes 7. a 108, seald ng nater] al : n
tranibr ol*SserRRERGbL BE 10Re P DesonpudEe ot Pl cullon SARERRRAEE™

el enents ascflieded ThivRediHe B dragdgarfit1e size 3 theTolidtivi/Bhe bartiarey isxhore thixt al )
may be provided. As electrodes 107 and 108 provided on the first and
second subst® % efthaesitbe condukyye particles st &, 2 tudsncnthal the elestmepr istrem
Tin Oxide) filmo S@OZ é}%i n o>éi de) film maybe used. Conmon transfer

el ectrode 1@&‘““??&&‘35 ClEpdssifRINFASN th USRS ETFSseal i ng material 112,
nanmel y outside '('gle%]rdA&Jit){\%ﬁ' | ayer 1 11. The resin for common transfer
el ectrode 101 and the resin for sealing 10 material 112 may have the sane
conpoks tion or dvibfeventn thewpsesibdre the thempsetting e¢sin is upé¢dofior shecgoyrmpen | ayer
111 may be conpri sed. of _any conventi.onal IQS/ known .| iaﬂm d crﬁﬁial 5 for
exanpl &, s UEHSEEr PRETIAIOLIHg Srespt AR enKOR AP p SAMRERRRATE JOPVA GRS JLt al . sTN

hardener may be blended.  As the hardener, for example, triethylenetetramine,

isophoronediamine, m-xylylenediamine, polyamideamine, diaminodiphenylmethane or
the like may be used. The amount of the hardener to be blended may be 0.1 to 20 parts
20 by mass with respect to 100 parts by mass of the thermosetting resin.

In the case where the photo-curing resin is used for the common transfer
material of the present invention, such a conventionally known additive as
photopolymerization initiator may be blended.  As the photopolymerization initiator,
for example, "Darocur1173", "Irgacure184" or "Irgacure651" manufactured by Ciba-

25 Geigy Corporation, "Kayacure BP" manufactured by Nippon Kayaku Co., Ltd. or the
like may be used. The amount of the blended photopolymerization initiator may be 0.1
to 20 parts by mass with respect to 100 parts by mass of the photo-curing resin.

(Method of Manufacturing Common Transfer Material)
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(Super Twisted Nematic) liquid crystal, TSTN (Triple Super Tw sted Nematic)
liquid crystal or FSTN (Fi|l m Super Twi sted Nematic) liquid crystal. 15 The
| i qui d-crystal panel of the present invention is suitably used for nobile
phone, personal conputer, word processor, television, electronic notepad,
digital canera, video canera, projector, electronic calculator,

cl ock/watch, stereo set, car navigation, mcrowave oven, facsimle,
copyi ng machine or the |like. (Method of Manufacturing Liquid-Crystal Panel)
20 According to the present invention, a nethod of manufacturing a

| i quid-crystal panel includes the steps of providing a pair of substrates
and formng a common transfer el ectrode using the above-descri bed common
transfer materi adccoriiAdtd AP BfesetiirnBoRfth@tommBAflang@ematridlie substrates,
formng a plurality of closed frames serving as sealing material on an
upper sur f awauticted faeasempln by ofeastragsaipettiee asquningfeuth meest 4si qui d cryst al

by 25 applying dr.ops of the liquid crystal .jn t he cl osed frapes
espect | veIEmEsth o bt HfiETaTRgs ORI AG ReOPIR S X Rl nat ed
substrate, c%h&@&i%?ﬂ%@ar{i’iﬁ%ﬁ{ﬂa?&he%r g{tj{ﬁ:[éfyn?é}fzgtioﬁ inBial RN GBS at e,

and dividing at a ti am nat e rate wth the polarizer attached
t her etfo i nttheyeprpvide alprédetovmided gompositiystant tisarieksding thdémAycorodi maxer or t he

met hod of manufacturing a Iiquid-crystal panel of the present invention,

t he quuid‘E?Q%%aJ is injected as shown in Fig. 6 for exanple by applying
drops of liqui > t-al a into sealing material 112 formed in the
shape of the cl &E@C?Fg!ﬁé&%\ﬁw{]%out | i qui d-crystal injection opening. Thus,
time-consum ng iAfcRedih@tb Bk prdsentlihviiation, Hliquidsiyalal el incudanefiat a tine as
shown in Fig. 6 prior to division of the | am nated substrate, which nmeans
that it is sub¥etesseeond wheiraw geovided sedbnierliguid-¢ristel layepisipeated hetyeen

| am ed bst r at.e nd ,then inject the liquid crystal e
resul it MR reGd P Rem S e et b metn b

l'i qui d- crysfrad suB@ngé afd theREcdRtaEsHatd fRV@RLLAN theQi%]ﬂidf-&gﬁalrlﬁymf katdoynnidtpr ove
the production efficiency of liquid-crystal panels. 10 Moreover, the

manuf act ur i trepsfee eleotdodsf using the abaleedeperiteed commuin teensken matsriakis provigagent i on
uses the cqmmon transf.er el ectrode conprised of the co tyapnsf.er
mmterial  QORYETEFCT IS OES romed GRAERET VS SItRGesr s el the fbie

reliabilityofatilierdrghd frCitstak and Bit&lecGRNubMEdHISTFIRES (HIRFQVRHemitRy ©, the
application of liquid-crystal drops is done by neans of a dispenser or ink

jet fIF exanpisasectidn dfanmxeinplgrit iquidierystat pavel of therpreséradnventiony Referring to
|Tquid-cr ysl~Lig.I 5,Q%Giedl-crggtaltpqgelplr()(e)so?rt]lge present invention includes a first substrate 105 and
a second substrate 106 provided to face each other with a liquid-crystal layer 111
_therebetween, an electrode 107 and an electrode 108 are formed on first substrate 105

and second substrate 106 respectively, and a sealing material 112 is formed to surround

20 liquid-crystal layer 111,  Further, a common transfer electrode 101 is provided on the
inside of sealing material 112, namely inside liquid-crystal layer 111.

The liquid-crystal panel of the present invention is configured to have common
transfer electrode 101 using the above-described common transfer material provided
between electrodes 107 and 108, and thus the reliability of the liquid-crystal panel can

25 remarkably be improved as compared with the conventional liquid-crystal panel using

the common transfer electrode containing a large amount of non-conductive filler,
As first substrate 105 and second substrate 106, any conventionally known

substrate may be used. For example, such a substrate as glass substrate or silicon

13-



I nvention, the common transfer electrode is fornmed or the sealing materi al
is formed in the shape of a closed frane by applying, with a dispenser,
the conmmon transfer material or the sealing nmaterial froma small-sized
syringe onto the substrate, or printing the common transfer material or
the sealing material on the substrate by screen printing for 20 exanple.
The two substrates are attached to each other, as shown in Fig. 7 for
exanple, by laying substrate 105 with common transfer electrode 101 forned
t hereon over substrate 106 with sealing material 112 formed thereon in
which liquid crystal 11 J. ais injected, and pressurizing these
substrates 105 and 106. After the substrates are 25 pressurized, sealing

) S FATPL S BP0 ARG o

irradiation wth eat1 ng, of both of

the irradisath elemanmelas belohfiedr] bigek matrixhat pshelkémgayd grovided hladdatvd teommon
transfer electrode 101 are hardened. Sealing material 112 and conmon

transfer eleestrpaesel OTand g, ssaling matenglol] gwad samaonfteansist eleerpster 1t cas

respectivel n e substrate. The | ard | sc.at tache tinme
onto t he sul Ss(ﬁbg 8?‘5\%'5 ?ﬁgﬁvﬁ’ ?unC%lfiwgt.c ﬁggF %’Peggxag%ﬁg&mvﬁ ]t:'ﬁ“ ;[??,ngis?ori%g?ar ound
whi ch 5ol anNie i Meld Thsela6raVRRY thay WRifradided. NeApgbarddesno7 ald g proRide® t he

| ar ge-si zed substrate 105. Use of this method for attaching the 5 polarizer

el i ni nat es ontibe firseand secand substrateerospicaively cfior exanepie sudf a Glot hsI T Gadwed by

di vi di t t hat ti ffici f
1 aut - or y oSO B 5E $r07 imPiam A BieS B e dcormin TR Hincuade 48k  at o
i's divided rady e protied Bh thefouddidl & dehihgQhatkdifluilg- Gedf Sltsid@BRAErystd Shown

in Fig. 9 for exanple, with a dividing device 113 to divide the substrate
10 at a tideyer dib | Thauedindoysmahoptuaefs cegtrade 1@t and the esinffoc eealingg to t he

met h of manuf ring a l.iquid-crystal papgl described above,. referably
. pholRo- curtgia dap ey dafie the Yeé cmbesiton S Bierant orposopLraRectreli scos, ty

Exanpl es] The pr.gs ' ' | ' ' ' : unetion
Lt oxanpl oo, GETIRLLMERE | PinkPhOCSEARH bFEnPERCEUREEN ECAMAE!| D0
exanpl es. (cPysepafoatiamiplefsuSaafiges kryishal by ENATatstenNefmatgiqoid dryealsSEN

mat eri al Conmon transfer materials respectively of exanples 1-36 and
conpar at i vdSuper Twisted Nematic) liquid crystal, TSTN (Triplé Super Twisted Nematic) liquid
crystal or FSTN (Film Super Twisted Nematic) liquid crystal.

15 The liquid-crystal pane] of the present invention is suitably used for mobile
phone, personal computer, word processor, television, electronic notepad, digital
camera, video camera, projector, electronic calculator, clock/watch, stereo set, car
navigation, microwave oven, facsimile, copying machine or the like.

(Method of Manufacturing Liquid-Crystal Panel)

20 ' According to the present invention, a method of manufacturing a liquid-crystal
panel includes the steps of providing a pair of substrates and forming a common transfer
electrode using the above-described common transfer material on an upper surface of at
Jeast one of the substrates, forming a plurality of closed frames serving as sealing
material on an upper surface of at least one of the substrates, injecting a liquid crystal by

25 applying drops of the liquid crystal into the closed frames respectively, attaching the
substrates to each other into a laminated substrate, attaching a polarizer at a time onto

the laminated substrate, and dividing at a time the laminated substrate with the polarizer

attached thereto into a plurality of liquid-crystal panels.
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exanples | and 2 were prepared by first providing conponents having
properties shown 20 in Tables 1-10, neasuring the conponents according to
t he conpositions shown in Tables 1-10, then adding, to a thernobsetting
resin or photo-curing resin, a hardener and/or photopol ynerization
initiator and mxing themwth a three-roll mll, and thereafter adding
el ectrically-conductive particles and kneadi ng the conponents by vacuum
centrifugal stirring nethod so that the average distribution anount of the
25 conductive particles in the resinis 50 5 particles/mR2. The common
transfer materials of exanples 15-18 and 33-36 were prepared by a nethod
simlar to the above-described one except that, before m xture of the

thernosetting resdcardifg RIVAE GneBhtid dTdndr@ficiirRB A ligDRl-Ggsteienael ofithe present
phot opol yneri zation -16 initiator, conductive particles were added in

advance t o investiomaéherbged civar! isegenedas shohotio Figubifoneaaplebyapphingegroper e

m xed by tahul ar, m Xi net hod,. As the ¢ uctjve rticles of anpl es
1-10, 15- 2§?§H‘&d§@l%%aqb%’l%‘é bqa%w?eﬂ’a‘eb‘?]a]s‘ginfgr %‘Jrlf’it’c"&{)g??% R/*@F&g’éﬁ‘f?ra‘ﬂ 20625
manuf act ur HSH et Lfyhe s time. hglg%e, ik 6 Ge BhEiB

6. 25-6. 45 %Qﬂ{\%'} gﬁﬁg§§st% %Ert\lgﬂggﬁgn&tif/@s’ptgptéicgﬁ{%s 0 nggérrpl esel -114 and
29- 32,5 gol adrptatedbpliost dta e 4d shbes if Mgc 6 ppeatd didisioB-o? G lammatedact ur ed by

Seki sui Chem cal Coq., Ltd., average particle size 6.0-6.2 nm) were tused. As
for the cortHRRRlS &vhigy meansdhat dfis Bneepisay to fivide the qubsyateinioA pihgplity o

proj ections,..: ] i : I 1 LiadSl | Ver
Pondor wi t RanH8 SOR A BT AT ThEIAREE [k B LEMIRTOMARIeL Y et e
Foi | & Powdebstfades, [he manhfaaneing Aeettyd' ¢hia likpid-crAgel fang! ofabe preset sadntion
acetone which is enough to fully imerse the powder, and then dispersed

wi th ul t r asenihusyemarkeblyimproye the producign efficiencypk hiquidrstysiabpaneisng

(manufact uned b Toshi-ha Siliconess &rae "] oot 15
sol u'tjilcogn anl\goreeﬁg‘;(ry arde rt;aeC mtn rﬁ%ﬁ%c?%fé I%;%/Wg%?‘é%%b%gﬁ?egg tslx\%ﬁ)@%%rati on,
trade namgseGhe @3MmoaEankfeyBlebtr@iARehpRiBe 6f the ebMadn tRHsfs MBRIN I esin
(manuf actured by Yuka-Shell Epoxy KK, trade nane "Epi kote-1001" was added

and ni xed, cohtinhgalriost naen-teridestivediler saithatithendiabilite of the iguidt@ysdet one was
Coup | ng. R SEBFITIRGRe TR e BE ARG SciopitesS ERRER aoobby 20T
product wasyh¥mederadpeRer @ginggg?@a,rteg{gp,?{eat ure, pulverized wth a ball mll
into single particles, and heated at 150 C for 10 m nutes to produce
15 According to the method of manufacturing a liquid-crystal panel of the present
invention, the common transfer electrode is formed or the sealing material is formed in
the shape of a closed frame by applying, with a dispenser, the common transfer material
or the sealing material from a small-sized syringe onto the substrate, or printing the
common transfer material or the sealing material on the substrate by screen printing for
20 example.
The two substrates are attached to each other, as shown in Fig. 7 for example,
by laying substrate 105 with common transfer electrode 101 formed thereon over
substrate 106 with sealing material 112 formed thereon in which liquid crystal 111a1s
injected, and pressurizing these substrates 105 and 106.  After the substrates are
25 pressurized, sealing material 112 and common transfer electrode 101 are subjected to
irradiation with light of approximately 3000-5000 mJ or heating, or both of the

irradiation and the heating, so that sealing material 112 and common transfer electrode

101 are hardened. Sealing material 112 and common transfer electrode 101 may be
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projections. ii) Preparation of l|iquid-crystal panel The Iiquid-crystal
panel s of exanples 1-36 and conparative exanples I and 2 25 were produced
in the followi ng manner. Both of an array substrate and a color filter
substrate underwent processes fromcl eaning to rubbing, inplane spacer
(manuf actured by Sekisui Chem cals Corporation, trade name "SP-2045AS",
spacer dianeter 4.5 m fix type) was sprayed by dry spraying nethod onto
the processed array substrate, the -17 substrate was heated at 120 C for 15
m nutes, and thereafter the comon transfer material was applied with a

di spenser. The anpbunt of applied material was in the range of 180 to 220
particles/m2 and the application was done with a target CV value of 10 or
| ess. The HCAL 4 : it {te.0gen di scharge
pressure o?d}glegq% dﬁgeﬁ%bgﬁgaﬂg%@%ﬁ@dﬁ{hgg%’é’eg‘é%gﬁ‘ﬁ; and the inner

di anet er of t he Tdie pplanigaris anachzd et avdme Onddthesubstiaters shoendoiidi. 8ifons, the

application was done so that the _djaneter of applied materi al (gas 250- 300
m and the KEpe. Witles &t 1 lharownd whigh plapizer 141§ it Weanped &q atiAga thi PR . m x

900 m The@t a Bﬂlettg'ﬁbeclg#égisigehgéigsrtrafeufb%t I P& of ‘?18? E‘?Hﬁgg?l a@ﬁi@lthé)f photo 10

curing/thernosettin yr n(manuf acture su em cal Co.,

Ltd., 5tradeolafiasrelimiMitésthiRacdd tohbadibthe poRsizel @wactast @ils pridued typdieidingl Wit h
aline wwdth of 120 m 20 m by neans of a dispenser so that the resin

forms a cl dwesbstraienso thiatehe praduetifncefBeionoy Hif ligwidrsysia panekpesan; repatkgblyiieect
t he quuid.cr%%tcgl into the sealing material. Finally, in a vacuumof 6.5 X
10"' Pa, tHEPR'Y ly substrate and the color filter 15 substrate were

attached toget hameddifinktee Butki@eSe divifed at MBERNAIDI LplifaBEOMiquidIdigstallr esul t ant
pressed substrate was heated at 120 C for 60 m nutes. The substrate was cut

i nto cel | sparelyrasdhoyen in Kjgi Hfos eyample, withhe dyidifg éevigepl 1840 divi: thaqubstrate
conpar.ati ve, exanpl e ar di ngf lhge di scussi on above, the
a

1. d 2.
| i qu?l(?-cryéf ﬁflmﬁd?f@ﬁ‘@uﬁirgrg%ﬁlrﬁﬂngggi@-cg% © 20 conparative exanple 2 were
produced by irrﬁé&&&&@%&%@%%{ﬁ%&@ﬁ@ 21 iHJ&?yrs;ﬂfa%Qde] BedctiBed st rate

pressed at atnospheri € pressure wth ['1ght of 4000 and thereafter
heati ng t hemefertably200h6td-ourifOresin muises as (debngodtenial B\2ainuerimisad visThsty.
| i quid-crystal panels qf exanples 1-36 and conparative exanples 1 and 2
{Examples]
The present invention is hereinafter described in conjunction with examples.
15 The present invention, however, is not limi.ted to these examples.
(Preparation of Samples)
i) Preparation of common transfer material
Common transfer materials respectively of examples 1-36 and comparative
examples 1 and 2 were prepared by first providing components having properties shown
20 in Tables 1-10, measuring the components according to the compositions shown in
Tables 1-10, then adding, to a thermosetting resin or photo-curing resin, a hardener
and/or photopolymerization initiator and mixing them with a three-roll mill, and
thereafier adding electrically-conductive particles and kneading the components by
vacuum centrifugal stirring method so that the average distribution amount of the
25 conductive particles in the resinis 50 £ 5 particles/mm?
The common transfer materials of examples 15-18 and 33-36 were prepared by a

method similar to the above-described one except that, before mixture of the

thermosetting resin or photo-curing resin and the hardener or photopolymerization

-16 -



25 were evaluated by neasuring the electrical resistance between el ectrodes
of the liquid- crystal panels each to calculate the ratio of liquid-crysta
panel s t hrough which electric current flows. i) Method of measuring

el ectrical resistance -18 The el ectrical resistance between el ectrodes of
each sanmple was nmeasured using termnals around the |iquid-crystal panel
for connecting the liquid-crystal panel and an external signal driver.
Results of the measurement are shown in Tables | to 10. The electrical

resi stance between the el ectrodes was neasured for a |iquid-crystal panel 5
I medi ately after it was produced and the |iquid-crystal panel aged for 500
hours at a tenperature of 60 C and a noisture content of 95 % 1ii)

Rel i abi | i t ¥nififtof,icaHiEktive yatRles RRRCAIER S AdRizh@diol thé ¥hephoddithd resiniod- cryst al
panel s was eval uated using the following formula. 10 (reliability of

| i qui d- cryghato-paing|rpsin afihineh ereromixed dyitabubar ygxiag el s wi th current
ol ectrical T eotAR R RN HBLIEG prdfiet ciraralse 4-ID. d3 Pl dg FERSIGHINE T T g
par i ol es. (3] P B P e S IR T8 i
viscodity heémpgepaficieGR4®, 10035 MaDAerOQst0, 0QQhdasminniivegpartittes ofs) aver age
et Foges cxmpples 114 and 2532 g0ld piated plastic paricies (Micropeant AULE-306 ' **°"

manufactured by Sekisui Chemical Co., Ltd., average particle size 6.0-6.2 um) were

used.

As for the conductive particles of examples 11-14 and 29-32 having projections,

10 the projections were made in the following manner.  Silver powder with an average
particle size of 0.2 um (manufactured by Fukuda Metal Foil & Powder Co., Ltd., trade
name "Silcoat Ag-C-G") was immersed in acetone which is enough to fully immerse the
powder, and then dispersed with ultrasonic vibration. To this product, 3 % silane-
coupling (manufactured by GE Toshiba Silicones, trade name "TSC-8350") water

15 solution and epoxy hardener (manufactured by Shikoku Chemicals Corporation, trade
name "Curezol 2MZ") were added and dissolved, 50 % epoxy resin (manufactured by
Yuka-Shell Epoxy KK, trade name "Epikote-1001" was added and mixed, the plastic
particles were added and mixed, and the acetone was volatilized in this state. ~The ratio
of the mixed silver powder, silane coupling water solution and epoxy hardener was

20 129:4:9. The resultant product was vacuum-dried at room temperature, pulverized
with a ball mill into single particles, and heated at 150 °C for 10 minutes to produce
projections.

ii} Preparation of liquid-crystal panel
The liquid-crystal panels of examples 1-36 and comparative examples 1 and 2

25 were produced in the following manner. Both of an array substrate and a color filter
substrate underwent processes from cleaning to rubbing, inplane spacer (manufactured
by Sekisui Chemicals Corporation, trade name "SP-2045A8", spacer diameter 4.5 um,

fix type) was sprayed by dry spraying method onto the processed array substrate, the

-17-



aconpression el asticity anodul us of conductive700700700700700 particles (K
~/mm¥Z  projections absent/ resentabsent absent absent absent absent hei ght of
projections / average particle size of----- conductive particles electrical
resi stance 50605070120 cn -g(before Mng) rtelectrical resistance
70707090140 (after a in reliability25/2525/2520/2520/253/25 * e.: exanple *
* c. e.. conparative exanple Table 2 e.5*e.6e.7 resin (* 1100100100
conductive particles50,16 conductive fine particles (*2)----- i norgani c
filler (*3)111 hardener 101010 resin viscosity before 10, 00010, 00010, 000
hardening (mPa s) average particle size of conductive particles

/ di stancel05105105 between el ectrodes (%

substrate was heated at 120 °C for 15 minutes, and thereafter the common transfer
material was applied with a dispenser. The amount of applied material was in the range
of 180 to 220 particles/mm” and the application was done with a target CV value of 10
or less. The application was done under conditions of nitrogen discharge pressure of

5 0.3 MPa and discharge time of 0.06 second, and the inner diameter of the dispenser
nozzle was 0.24 mm. Under the conditions, the application was done so that the
diameter of applied material was 250-300 pm and the height thereof was within 25 um
on the electrode of 900 um x 900 pm.

Then, on the color filter substrate, a sealing material of photo-

10 curing/thermosetting epoxy resin (manufactured by Kyoritsu Chemical Co., Ltd., trade
name "World Rock D70-E3") was drawn as a sealing material with a line width of 120
um * 20 um by means of a dispenser so that the resin forms a closed frame. Then,
liquid-crystal drops were applied to inject the liquid crystal into the sealing material.

Finally, in a vacuum of 6.5 x 10! Pa, the array substrate and the color filter

15 substrate were attached together and then pressed at atmospheric pressure. The
resultant pressed substrate was heated at 120 °C for 60 minutes. The substrate was cut
into cells to produce liquid-crystal panels of examples 1-36 and comparative examples 1
and 2.

Regarding the discussion above, the liquid-crystal panels of examples 19-36 and

20 comparative example 2 were produced by irradiating the array substrate and the color
filter substrate pressed at atmospheric pressure with light of 4000 mJ and thereafier
heating them at 120 °C for 60 minutes.

(Method of Evaluation)
The liquid-crystal panels of examples 1-36 and comparative examples 1 and 2

25 were evaluated by measuring the electrical resistance between electrodes of the liquid-
crystal panels each to calculate the ratio of liquid-crystal panels through which electric
current flows.

i) Method of measuring electrical resistance

.18 -



conpression elasticity nodul us of conductive700700700 articles (K nm

proj ections absent/ resentabsentabsentabsent hei ght of projections /average
particle size of conductive---- Particles electrical resistance 605060
(before aging) electrical resistance 7070110 (after agi ng)
reliability2512513/2525/25 * e. : exanple Table 3 e.8*e.9e.10 resin (*
1100100100 conductive particl es0.20.20.2 conductive fine particles (*2)---"
inorganic filler (*3)111 hardener 101010 resin viscosity before

10, 00010, 00010, 000 hardening (mPa - s) average particle size of conductive
particles /distancel25105125 between el ectrodes conpression elasticity
ynmodul us of conductive300750250

The electrical resistance between electrodes of each sample was measured using
terminals around the liquid-crystal panel for connecting the liquid-crystal panel and an
external signal driver. Results of the measurement are shown in Tables 1 t0 10. The
electrical resistance between the electrodes was measured for a liquid-crystal panel

5 immediately after it was produced and the liquid-crystal panel aged for 500 hours at a
temperature of 60 °C and a moisture content of 95 %.

i1) Reliability of liquid-crystal panel

The reliability of the liquid-crystal panels was evaluated using the following
formula.

10 (reliability of hiquid-crystal panel) = (number of liquid-crystal panels with current
flowing therethrough) / (total number of liquid-crystal panels with its electrical

resistance measured)
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particles (K mm®2 projections absent/ resentabsentabsentabsent hei ght of
projections / average particle size of conductive- -- particles electrical
resi stance 507050 (before aging) electrical resistance 608070 "(after
aging) reliability25/2525/2520/24 * e.: exanple resin (*1 S; | conductive
particles e.ll*e. 12 e. 13e. 14 100100 100100 0.20.2 0.20.2 11 1 1

i norganic filler (*3) hardener 1 10 1 10 4 10 10 resin viscosity before
10, 000 10,000 10,000 10,000 hardening (nPa s) average particle size of
conductive particles /distance 105 105 105 105 between el ectrodes (%
conpression elasticity nodulus of conductive 700 700 700 700 wuarticles
(KQ mm- _ height of projections / average particle size of conductive

Table 1
e 1* e 2 e.3 e 4 ce 1**
resin (*1) 100 100 100 100 100
§ conductive particles 0.2 0.2 0.2 0.2 0.2
é‘ conductive fine particles (*2) — — — - -
S | inorganic filler (*3) 1 1 1 ] 17
hardener 10 10 10 10 10
§ ;:12 viseosity b_cfore 10,000 | 40,000 | 5,000 | 45,000 | 10,000
3 ening (mPa-s)
; average particle size of
%, conductive particles /distance | 105 105 105 105 105
;% o between electrodes (%o)
§_ '?Ou compression elasticity
= g modulus of conductive 700 700 700 700 700
particles (Kg/mm?)
projections absent/present absent | absent | absent | absent | absent
height of projections /
average particle size of - — - - -
conductive particles (%)

electrical resistance

(before aging)
electrical resistance

50 60 50 70 120

UOTIENBAD
JO s|nsaz

70 70 70 90 140
s | (after aging)

reliability 25725 25125 20725 20725 3/25

* e. . example
**c.e. | comparative example
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particles (% electrical
10/25 * e.: exanple Table 500 n o
conductive fine particles (*2)
vi scosity before
particles /distance

of conductive

resistance reliability 1 25/25 1 12/25 |
resin conductive particles
inorganic filler (*3) hardener
hardening (nPa s) average particle size of

17e. 18 100100100100 0. 20.20.20.2 1030540 111l 10101010
10, 00010, 00010, 00010, 000 105 700
Table 2
e. 5% e 6 e. 7
resin (*1) 100 100 100
g conductive particles 5 0.1 6
E. conductive fine particles (*2) - - -
g inorganic filler (*3) ] 1 1
hardener 10 10 10
8 resin viscosity before
g hardening (mPa-s) 10,0600 | 10,000 | 10,000
o
g' average particle size of
E" conductive particles /distance 105 105 105
5 < | between electrodes (%)
pg'%_ % compression elasticity
= g modulus of conductive 700 700 700
particles (Kg/mm?)
projections absent/present absent | absent | absent
height of projections / average
particle size of conductive - - -
particles (%)
electrical resistance 60 50 60
g 3 (before aging)
= E . .
g «gT e!ectncal- resistance 70 70 110
5 ! (after aging)
reliability 25125 13/25 | 25/25

* e. . example

-21 -
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conducti ve
bet ween el ectrodes (% conpression elasticity nodulus
particles (Kg/ mm) projections absent/present e.




absent 105 700 absent 105 700 absent 105 700 absent height of projections /
average particle size of conductive particles electrical

resi stance506050 80 (before aging) ivyelectrical resistance7010070 100
(after aging) reliability25/2525/2522125 25/25 * e. . exanple -24
O3R00091/WO: 903080 Table 6 e. 19* conductive fine particles 0 (*2 e. 20
e. 21 e. 22 c.e. 2** resin (*4100100 100100100

Table 3
¢ 8* e 9 e. 10
resin (*1) 100 100 100
(]
S | conductive particles 02 0.2 0.2
!
& | conductive fine particles (*2) - - -
g inorgamc filler (*3) 1 1 1
hardener 10 10 10
8 resin viscosity before
E . 10,000 | 10,000 { 10,000
2 hardening (mPa"s)
=]
g average particle size of
& conductive particles /distance 125 105 125
L1
5 . between electrodes (%)
g S | compression elasticity
)
- g' modulus of conductive 300 750 250
particles (Kg/mm?)
projections abs'entfprescnt absent | absent | absent
height of projections / average
particle size of conductive - - -
particles (%)
electrical resistance
, 50 70 50
g 3 (before aging)
E E| electrical resistance
£ T 60 80 70
S = /| (after aging)
reliability 25/25 25/25 20/24

* e example
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conductive particles0.20.2 0.20.20.2 -- --- inor anic filler (*311 1117
zation - photopolyneri 11 11 initiator *5 hardener *6-- --10 resin

vi scosity beforel00, 000500, 000 50, 000550, 00010, 000 hardening (Pa - s)
average particle size of conductive particlesl100100 100100100 /di stance
bet ween el ectrodes (% conpression elasticity nodul us of conductive400400
400400400 particles (K nmez projections absent/ resentabsentabsent

absent absent absent hei ght of projections / average particle size of-- --
conductive particles (%electrical resistance 5070 120 (before agi ng) 60 50
o' oelectrical resistance 7070 7090140 (after agi ng)
reliability25/2525/ 2520/ 2520/ 253125

Table 4
e 11* e 12 e 13 e 14
resin (*1) 100 100 100 100
é conductive particles 0.2 0.2 0.2 0.2
E. conductive fine particles (*2) — - - -
g inorganic filler (*3) ] ] 1 ]
hardener 10 10 10 10
% ;esm viscosity before 10,000 | 10,000 | 10,000 | 10,000
2 ardening (mPa-s)
:' average particle size of
%h conductivc particles /distance 105 105 105 105
g < | between electrodes (%o)
:.%_ % compression elasticity
= |2 | modulus of conductive 700 | 700 | 700 | 700
) particles (Kg/mm?)
projections absent/present present | present | present | present
height of projections / average
particle size of conductive 0.05 5 0.01 10
particles (%)
electrical resistance 60 €0 60 60
g g (before aging)
g % electrical resistance 70 60 20 60
S Z.| (after aging)
reliability 25/25 | 12/25 | 20/25 10/25

* e. : example
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* e.: exanple * * c. e.: conparative exanple - 25 Table 7 resin (*4)
conductive particles 0O 0 o' conductive fine particles (* 2) inorganic
filler (*3) photopolynerization initiator (*5) hardener (*6 resin
viscosity before hardening (Pa s) average particle size of conductive
particles /distance between electrodes (% conpression elasticity
nmodul us of conductive particles (Kg/ m®) projections absent/present height
of projections / average particle size of conductive particles (%
electrical resistance (before aging) electrical resistance (after aging)

Table 5
e. 15% e. 16 e 17 e 18
resin (*1) 100 100 100 100
% conductive particles 02 0.2 0.2 0.2
§_ conductive fine particles (*2) 10 30 5 40
g inorganic filler (*3) ] ] 1 ]
hardener 10 10 10 10
g resin viscosity before 10,000 | 10,000 | 10,000 | 10,000
% hardening (mPa-s) ’
:* average particle size of
% conductive particles /distance 105 105 105 105
;; o between electrodes (%)
& |8 | compression elasticity
= |2 | modulus of conductive 700 | 700 | 700 | 700
) particles (Kg/mm")
projections absent/present absent | absent | absent | absent
height of projections / average
particle size of conductive - - - -
particles (%)

electrical resistance

30 60 50 20
(before aging)

electrical resistance 70 100 70 100

UOITEN[BAD
JO s1nsar

(after aging)

reliability 25/25 | 25725 | 22/25 | 25/25

* e example
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reliability e. 23* 100 5 1 |1 100,000 100 400 absent Y PR2o
0.1 11 100,000 100 400 absent 50 70 13/25 e. 25 1006(%1{1@]@100,0?(;0%%0

Table 6

e. 19* e. 20 e. 21 e.22 |ce 2%
resin (*4) 100 100 100 100 100
conductive particles 0.2 0.2 0.2 0.2 0.2

conductive fine particles
(*2)

morganic filler (*3) 1 1 1 1 17
photopolymerization

uonisodwod

initiator (*3)
hardener (*6) — — — — 10

resin viscosity before

, 100,000 | 500,000 | 50,000 | 550,000 | 10,000
hardening {Pa"s)

average particle size of
conductive particles

. 100 100 100 100 100
{distance between

electrodes (%)

[BLISIEW J3JSURI] UOWILOD

compression elasticity
modulus of conductive 400 400 400 400 400
particles (Kg/mm®)

sanuadord

projections absent/present absent absent absent absent | absent

height of projections /

average particle size of - - -

conductive particles (%)

clectrical resistance

(before aging)
electrical resistance

50 60 50 70 120

70 70 70 80 140

uonEN[RAS
JO synsal

(afier aging)
reliability 25725 25/25 20/25 20/25 3/25

* e. . example
**c e. - comparative example

_25 -



400 absent 60 110

25/25 * e.: exanple Table 8 0 B O 0
conductive particles conductive fine particles

phot opol yneri zation initiator (*5) hardener (*6)

hardening (Pa s) average particle size of

(*2)

resin (*4)

i norganic filler (*3)_

resin viscosity before

conductive particles /distance

between el ectrodes (% conpression elasticity nodulus of conductive
.26* . . 27 e. 28 ee

particles (Kg/ mR)

Table 7

e 23 e. 24

e. 25

resin (*4)

100 100

100

conductive particles

conductive fine particles

(*2)

uonrsodwod

inorganic filler (*3)

photopolymerization
imtiator (*5)

hardener (*6)

resin viscosity before

hardening (Pa-s)

100,000 | 100,000

100,000

[ELISIEW J3JSURL) UOWWOD

average particle size of
conductive particles
/distance between
electrodes (%)

100 100

100

satadoxd

compression elasticity
modulus of conductive

particles (Kg/mm?)

400 400

400

projections absent/present

absent absent

absent

height of projections /
average particle size of

conductive particles (%)

clectrical resistance

(before aging)

60 50

60

uONeN[BAd
JO sinsa1

electrical resistance

(after aging)

70 70

110

reliability

25125 13/25

25/25

* e. . example

- 26 -



100100100 0.20.20.2 1 1 1 1 100,000 1 100, 000 |

proj ections absent/

50 -,

reliability2512525/2520/24 * e.:

particles

Table 8

100, 000 110100100 200500100

. / resent absent absent absent height of projections /
average particle size of conductive particles (%clectrical
(before aging) <y electrical

resi stance 7050

resi stance6080J 70 z 0 O(after aging)

exanple Table 9 0 o

e. 26* e 27

e. 28

resin (*4)

100 100

100

conductive particles

0.2 0.2

02

conductive fine particles
(*2)

inorganic filler (*3)

uonsodwod

photopolymerization

initiator (*5)

hardener (*6)

[ELISIRW JSJSURI] UOUILIOD

resin viscosity before
hardening (Pa*s)

100,000 | 100,000

100,000

average particle size of
conductive particles
/distance between
electrodes (%)

110 160

100

sarpadoad

compression elasticity
modulus of conductive
particles (Kg/mm®)

200 500

100

projections absent/present

absent absent

absent

height of projections /
average particle size of

conductive particles (%)

clectrical resistance

(before aging)

50 70

50

uonEeneAs
Jo sjjnsaz

electrical resistance

(after aging)

60 30

70

reliability

25725 25/25

20/24

* e. . example
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o conductive fine particles 'n (*2) inorganic filler (*3)

phot opol yneri zation initiator (*5) hardener (*6) resin viscosity before
hardening (Pa s) average particle size of conductive particles /distance
between electrodes (% conpression elasticity nodulus of conductive
particles (Kg/m® projections absent/ resent height of projections /
average particle size of conductive particles (10) electrical resistance
(before aging) electrical resistance (after aging) reliability e. 29*e.
30e. 3le. 32 100100100100 0.20.20.20.2 1 1 100,000 100

Table 9
e 20* e. 30 e 31 e. 32
resin (*4} 100 100 100 100
conductive particles 0.2 0.2 0.2 0.2
q | conductive fine particles _ _ _ _
é (*2)
g | inorganic filler (*3) 1 1 1 1
= photopolymerization ) : | .
initiator (*5)
8 hardener (*6) - — — -
g resin viscosity before 100,000 | 100,000 | 100,000 | 100,000
= hardening (Pa*s)
%, average particle size of
é conductive particles 100 100 100 100
g /distance between
= S | electrodes (%)
?3 compression elasticity
2 modulus of conductive 400 400 400 400
particles (Kg/mm®)
projections absent/present present | present | present | present
height of projections /
average particle size of 0.05 5 0.01 10
conductive particles (%)
electrical resistance 60 60 60 60
‘é" 3 (before aging)
§ 5 | clectrical resistance . 60 - 0
g & (after aging)
rehability 25/25 12/25 20/25 10/25

* e. . example
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400 present 0.05 60 70 25/25 1 1 100,000 100 400
, resent 5 60 60 12/2
100, 000 100 400 present 0.01 60 70 20/25 1 1 100,800 100 400 presen{ >

Table 10
e 33* e. 34 e. 35 e 36
resin (*4) 100 100 100 100
conductive particles 0.2 0.2 0.2 0.2
g conductive fine particles 02 20 0.1 10
g | (*2)
. | inorganic filler (*3) 1 1 1 1
5
photopolymerization

Initiator (*5)

hardener (*6) — - - -

resin viscosity before '
. 100,000 | 100,000 | 100,000 | 100,000
hardening (Pa*s)

average particle size of
f;:f::::;f;:::es 100 | 100 | 100 100
electrodes (%)

compression elasticity
modulus of conductive 400 400 400 400

particles (Kg/mm?)

[eLIa1RU IJSURI} UOUIIOD

saradoad

projections absent/present absent absent absent absent

height of projections /
average particle size of - - - -

conductive particles (%)

electrical resistance

(before aging)
electrical resistance

Jo sinsas

70 100 70 100

uonen[eAs

(after aging)

reliability 25/25 25/25 22/25 251235

* e example

.20.



10 60 60 10/25 * e. exanple Table 10 resin conductive particles con [
fine particles (*2) inorganic c filler (*3) photopolsnerization ductive
initiator (*5) hardener (*6) resin viscosity before hardening (Pa s)
average particle size of conductive particles (distance between

el ectrodes (% conpression elasticity mpdulus of conductive particles
(Kg/ m®) projections absent! resent height of projections / average
particle size of conductive particles () e. 33*e. 34e. 35e. 36
100100100100 0. 20.20.20.2 0.2200.130 1

*1: epoxy resin ("XN-21S" manufactured by Mitsui Chemicals, Inc.)

%2 tin oxide (trade name "SN-100P" manufactured by Ishihara Sangyo Kaisha, Ltd.,

average particle size 0.2 pm)

*3: silica ("SO-C1" manufactured by Admafine, average particle size distribution 2 um})
5 *4: acrylic modified epoxy resin A and acrylic denatured epoxy resin B at a ratio of 50 :

50

*5: phenyl-2-hydroxy-2- propylketone ("Darocur]173" manufactured by Ciba-Geigy

Corporation)

*6: organic acid dihydrazide (" Amicure-VDH" manufactured by Ajinomoto Co., Inc.)

10

(Results of Evaluation)

As shown in Tables 1-10, the liquid-crystal panels of examples 1-36 containing
only 1 part by mass of inorganic filler are considerably lower in electrical resistance than
the liquid-crystal panels of comparative examples 1 and 2 containing 17 parts by mass of

15 inorganic filler and thus remarkably superior in reliability. Further, it is seen that the
liquid-crystal panels of examples 1-36 generally have the electrical resistance that
remains almost the same before and after the aging process and thus are also superior in
durabihty.

As shown in Table 1, the liquid-crystal panels of examples 1 and 2 containing the

20 thermosetting resin with the viscosity before hardening that ranges from 10,000 to
40,000 mPa-s show a tendency to be superior in reliability to the liquid-crystal panels of
examples 3 and 4 containing the thermosetting resin with the viscosity before hardening
that is out of the above-described range.

As shown in Table 2, the liquid-crystal panel of example 5 containing the

25 conductive particles with the content ranging from 0.2 to S parts by mass with respect 10
100 parts by mass of the resin shows a tendency to be superior in reliability to the liquid-
crystal panel of example 6 containing the conductive particles with the content out of

the above-described range, and to be lower in electrical resistance after the aging to the
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1 100, 000 100 400 absent 1 1 100,000 100 400 absent 1 1 100,000 100 400
absent 1 1 100,000 100 400 absent electrical resistance50605080 v(before
aging) i electrical resistance7010070100 r c (after aging)
reliability25/2525/2522/2525/25 * e. exanple * 1. epoxy resin (" XN-21 S
manuf actured by Mtsui Chem cals, Inc.)

liquid-crystal panel of example 7 containing the conductive particles with the content
out of the above-described range.

As shown in Table 3, the liquid-crystal panel of example 8 containing the
conductive particles with the average particle size ranging from 105 to 125 % of the

5 distance between the electrodes and having the compression elasticity modulus ranging
from 300 to 700 kg/mm® shows a tendency to be lower in electrical resistance than the
liquid-crystal panel of example 9 having the average particle size of the conductive
particles and the compression elasticity modulus that are out of the above-described
range, and to be superior in reliability to the liquid-crystal panel of example 10 having

10 the average particle size of the conductive particles and the compression elasticity
modulus that are out of the above-described range.

As shown in Table 4, the liquid-crystal panel of example 11 having the
projections of the conductive particles that have the height ranging from 0.05 to 5 % of
the average particle size of the conductive particles shows a tendency to be superior in

15 reliability to the liquid-crystal panel of example 13 having the height of the projections
that is out of the above-described range.  Further, the liquid-crystal panel of example
12 having the height of the projections in the above-described range shows a tendency
to be superior in reliability to the liquid-crystal panel of example 14 with the height of

, projections that is out of the above-described range.

20 As shown in Table 5, the liquid-crystal panel of example 15 containing the
conductive fine particles with the content ranging from 10 to 30 parts by mass with
respect to 100 parts by mass of the thermosetting resin shows a tendency to be superior
in reliability to the liquid-crystal panel of example 17 containing the conductive fine
particles with the content out of the above-described range.  Further, the liquid-crystal

25 panel of example 16 containing the conductive fine particles with the content in the
above-described range shows a tendency to be lower in electrical resistance before the
aging process than the liquid-crystal panel of example 18 containing the conductive fine

particles with the content out of the above-described range.
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*2: tin oxide (trade nanme "SN 100P" manufactured by Ishihara Sangyo Kai sha,
Ltd., average particle size 0.2 m) *3: silica ("SO C1l" manufactured by
Admafi ne, average particle size distribution 2 mM 5 *4: acrylic nodified
epoxy resin A and acrylic denatured epoxy resin B at a ratio of 50: 50 *5:
phenyl - 2- hydr oxy- 2- propyl ketone ("Darocurl 173" manufactured by G ba- CGei gy
Corporation) *6: organic acid di hydrazide ("Am cure-VDH' manufactured by
Ajinonmoto Co., Inc.) 10 (Results of Evaluation) As shown in Tables 1-10,
the liquid-crystal panels of exanples 1-36 containing only | part by nmass
of inorganic filler are considerably lower in electrical resistance than
the liquid-crystal panels of conparative exanples 1 and 2 containing 17

parts by mass 0fs lpolAdh 43tk § ihunhﬁa-c?{ggaﬂpfapga gfgs@ggaieg'm ahHR8 dofiairing

reliability. Fur r, I'S sken that e tal panels of

exanpl es 11@6pigrAeuhd testhavieh the@isebsiythefarahardesing tian cangehfiom 1060 al nost
the sane before and after the aging process and thus are al so gu e iogr I n
dur abi | i t y.50A908 Rewrshows T adsidency to bR superigninirebalilitydp theainsndscrypta R&ﬁ{ﬂ s |

d 2 contai ni th tt in Wi th hhe:viscoskiy bef
Par doni ng. ERATPRAALE 77 GHRLGOITBRE Risosb db0-heuiy SRR O 0%
Super 11 | haf@hindThdtiid Yuddt thooht Auicivgd wpgal panel's of = exanpl es 3 and 4

containing t ernosetting resin with the viscosity before hardening
that is out of tAweshabmieTdblsdr ihedduidacgsal paselsifewempln 23 sonteinng thege

l'i qui d-crystal panel of exanple 5 containin c%ge 5 duct i v Lcles
Wi th the coRNEYRUVE RATICS “f"?hc}nﬁ? W@eﬁtdm@%ﬁ?‘g tqéggﬁ%}f Wa?sgvgghege’?ﬁ%%? 100
parts by maﬁ)g, p?lr'ts Tbg?n 5854 the PHOY -cu?in%rg fHoWstateREenSy REDE Ripefidy ingeliadhity i ty
to the liquid-"cry {al panel" of exanple 6 containing the conductive
particles wbtthe hdind-esRiabpinedof exafnplet Hecombminiag tesmnidbaive parigtes vétdtheo be
|l ower in electrical resistance after the agin to.th§§-30 Ingid- st al
panel 1&f exeontaneogt ofghe abavierfigsaribed sanggrnd; t(?é’eg%‘f’?li in elegtrigpk 1GSIFIARCE AT ot
out of the above-described.rangs. i | bi gk dicEly St al
- t 1 c
panel of extgﬁfiglgg §_rcl:°8ﬁsttﬁ?’hfhﬁglq?ﬁecﬁ?%%]}gﬁ%f\?gagp@rgtz;g(g ﬁgs wth the average
particle siggsangitnthel dodfenl & dfthelafveadescribbe range.
As shown in Table 8, the liquid-crystal pane! of example 26 containing the
conductive particles with the average particle size ranging from 100 to 110 % of the
15 distance between the electrodes and having the compression elasticity modulus ranging
from 200 to 400 kg/mm’ shows a tendency to be lower in electrical resistance than the
liquid-crystal panel of example 27 having the average particle size of the conductive
particles and the compression elasticity modulus out of the above-described ranges
respectively, and be superior in reliability to the liquid-crystal panel of example 28.
20 As shown in Table 9, the liquid-crystal panel of example 29 having the
projections of the conductive particles that have the height ranging from 0.05 to 5 % of
the average particle size of the conductive particles shows a tendency to be superior in
reliability to the liquid-crystal panel of example 31 having the projections of the
conductive particles of the height out of the above-described range. Further, the
25 liquid-crystal panel of example 30 having the projections of the height in the above-
described range shows a tendency to be superior in reliability to the liquid-crystal panel

of example 32 with the projections of the height out of the above-described range.

As shown in Table 10, the liquid-crystal panel of example 33 containing the
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5 di stance between the el ectrodes and having the conpression elasticity
nodul us ranging from 300 to 700kg/ M2 shows a tendency to be lower in

-~ electrical resistance than the |1liquid-crystal panel of exanple 9 having

t he average particle size of the conductive particles and the conpression
el asticity nodulus that are out of the above-described range, and to be
superior in reliability to the |iquid-crystal panel of exanple 10 having 10
the average particle size of the conductive particles and the conpression
elasticity nodulus that are out of the above-described range. As shown in
Table 4, the liquid-crystal panel of exanple 11 having the projections of
the conductive particles that have the height ranging from0.05 to 5 % of
t he average rticl.e size - i tg JHAWS rRask evidiency t o
be superi orcoﬁﬁ“‘{%’erﬁé‘f:ipg ‘.C}e?tn‘i}{htq gegﬁg%%ﬁtﬁf ISE-iggfgi};sdt'@ajlme|§E)0al?ieI W?)?f exanpl.e 13
havi ng t he beiehic o @ bprRissef ihephiotot diaingiresimsiovafa tehdenap ke BBSEP bed
range. Further, the l|iquid-crystal panel of exangl €. 1§e havigﬁv td},% hei ght
of the projirctliabilisy ionthe figuidtnsystel ganel of Beannie, o LOHABRRG ¢ oAy &y to be
superior in reliability to the ldqul.d-cr I I liguid4rwtdl h t he
hei ght of Fb'ﬁ”tb‘il‘\'7‘-3‘5C‘E"’it}EbF"‘seyctc’t'i‘taﬁt“E Pt ‘?fﬁﬁe %k?ovfg' ﬁ%§a SQ%E'SCﬁ%%qﬁngfe. %M As
shown 4n Tablg ghexhi le|j4°d8n€kiﬁﬁ%’ﬁie%nm% finé parelepivith ke cotenainihag t he
conductive Tine particles wth the content ranging from 10 to gé)}%%rgts by
mass with dwespdescribed HRe phowsa pdeneydo be lawas 11 HestHeal E695145 PEOI M Pehows ™ a

tend to b ior inreliability to the |iguid:.
exampl o) 17" i BRI aTIOe Spduerd gt bt PR ERE T rorRBaRe
of the abov@%rﬁ@é&%ﬁ‘?ﬁ?%&R&ﬁ-oa{:&ﬂ“tﬁmt'%wetcf@cﬁﬂe@%féecrYSta' 25 panel of

exanple 16 ntal ni ng e conductive fine particles with the coptent in the
above- descri bed Thegsbsdinent adtexaniples distlosddcherainate tp hesprsiiued @5PCIPRsi st ance

before the aging process _than the |iquid-crystal el. of ex

cont ailfli ng piesenteshtuwey eEllpptREIONAR £YGTE P%@Wgﬁbx W@P@H@gﬁ Onbu?ﬂg% (’%tp %gf
above-descrj.bed range, .- 31:. ' imb @t by tHéiddrailey st al panel s
of exanpl esthfé’rﬁsr?ﬂpgﬂer%}r?tl%}lﬁlﬁ?ldggm?ﬁg%‘ﬂa@}g@cegrc?agag’r esijr(l with the viscosity
bef ore har dgacRgtiéhat the dn@ator, aadisifRn@iotencorbPibs @l heracdifiestighs a t endency
to be superior in reliability to the |iquid-crystal panels of exanples 21
and 22 cont ajuivalenttiheephipg ene saoPALC FESIAMS t h the viscosity before 5
hardening that is out of the above-described range. As shown in Table 7,
the liquid-crystal panel of exanple 23 containing the conductive particles

with tize copf Rt apgiid®ify om 0.2 to 5 parts by mass with respect to

According to the present invention as heretofore discussed, a common transfer
material with which the reliability of a liquid-crystal panel can be improved, a liquid-
crystal panel using the common transfer material and a method of manufacturing the
liquid-crystal panel can be provided.

20



100 parts by nmass of the photo-curing resin shows a tendency to be superior

inreliability to the liquid-crystal panel of exanple 24 containing the

conductive particles with the 10 content out of the above-described range,
and to be lower in electrical resistance after the aging process than the
| i qui d-crystal panel of exanple 25 containing the conductive particles
with the content out of the above-described range. As shown in Table 8, the
| i qui d-crystal panel of exanple 26 containing the conductive particles
wi.th the average particle size ranging from2100 to 110 % of the 15

di stance between the el ectrodes and having the conpression elasticity
nodul us ranging from 200 to 400 kg/ M2 shows a tendency to be lower in

el ectrical resistance than the Ii(nﬂptgﬂqgtal panel of exanple 27 having

t he average particle size of the conductive particles and the conpression
el asticity nodul us out of the above-described ranges respectively, and be
superior in reliability to the Iiquid-crystal panel of,.exanpl ﬁ, 20 As
shown in Table 9, tAeoringuirdnsferysatatial ysseior 8 compomiransispe ﬁ%‘ﬁ’g& Me

proj ections of_ the conductive parti.cl t Rat . [ r emg from
0.05 to 5 %%'fwlt)ﬂ?éo‘ﬁ@%r ue a&t‘“’frc?F%s @?%’éag’f‘?dt)’?g%t%%ac if%ﬁega? i cl gs shows
a tendency 1.q.08 SUDRhdrMdek Bf pdifklisakitlatdsy 109 106pfakingeach athyrs saitl commen of
exanple 31(%aV|ng the projections of the conductive particles of .t _hei ght
out of the tahefeemdasiar ¢dntaningagesin (F02) arerelectneally zgndyctiye am@ﬂ%&éﬁg el of

| 30 havi th i ti f t hei t i - i bed
R o3 0a) el araieis caes oS noar urich -t ative fhef e R Pk CEERY Dod
panel  of exanpl e 32 ui 1;éhr§5§>gm9§s%ﬁ%gllsya§tcpfoamsrwir@m obtlie refin (102).

abpve-descrrln%sé range. wn in Table 10, the Iiquid-crystal panel of
exanple 33 containing the -32 conductive fine particles with the content

ranging fromO0.2 to 20 parts by _nass th respect. t .parts by mass of
t he pHdt o- curi ngz-reghwm%trﬁlsfeé%ﬁ&/a "[i’ég E‘hfﬁ%‘ﬂ gr‘%}%?eﬁ'qrel iability to

the |iquid-crystal nel «of: Sondueit b 4Hifes {1108; uBIdoB)is Ve foi ne
particles with tﬁ%’gcggtﬁﬁte?\fgsfalg%&ggaﬂeé%%ove%egcri%ed range. Further, the

| i qui d- crysfs by MaRelithalspRpdonioe pads bpntaas of sail tebie (&&hducti ve fine
particles with fhe content in the above-described range shows a tendency
to be lower in electrical resistance before the aging process than the

i quid-crystal panel, of exahl 5%, 60nhal 0 BYg bBlERIdMEkYe 1 ne

particles with the u e above-descri bed range. The enbodi nent

and e;fgnpl es di sgdjggﬁgmhg[)e&dhdaétevetpanmsc(mmaQIDBailabﬁeihnig surfaqss 88Bnt ed by
way of "illustration in every aspect, not by way. o[ | i raritati on, ]The scope of
projections (209) protruding outward from said electrically-conductive particles.

4 The common transfer material according to claim 3, wherein

the height of said projections (209) is 0.05 t0 5 % of an average particle size of

20 said electrically-conductive particles (103; 203; 303).

5 The common transfer material according to claim 1, containing electrically-
conductive fine particles (310) smaller in average particle size than said electrically-

conductive particles (103; 203, 303).

6 The common transfer material according to claim 1, wherein

said resin (102) is a thermosetting resin.

.34 -



the present invention is Ilimted only by the appended clains, not by the
detailed description of the invention, and is intended to enconpass all
the nodifications equivalent in nmeaning and scope to the clains. 15

I ndustrial Applicability According to the present invention as heretofore
di scussed, a common transfer material with which the reliability of a

| i qui d-crystal panel can be inproved, a liquid- crystal panel using the
common transfer material and a method of manufacturing the |[|iquid-crystal
panel can be provided. 20 CLAIM5 1. A common transfer material used for a
common transfer electrode (101; 201; 301) provided between el ectrodes
(107, 108; 207,208; 307,308) forned adjacently 5 on respective inner sides
of paired substrat eﬁe(c%%on]i?%g:;r%it w%&%ﬁi@{beaainﬁé}i%eﬁﬁmn transfer
material containing a resin and e ectricalIy-conduqtivamﬁarticles
(103; 203; 303)sarntefiisktiog fesiroiisantscoityimfore hardeningahdtys LA 400 i | | er
that is at least 0 part by nmass and at nost 1 part by mass with respect to
100 parts byPamss of the resin (102). 10 2. The comon transfer materi al
according to claim1, wherein the content of said electrically-conductive
particles (103; 203; 303) is 0.2 to 5 parts by mass with respect to 100
parts d“?y mass ofg sajpyl Lefthdh frdfieer material BEordingNclhibReshiesreimat er i al
according to claim1l, wherein 15 said electrically-conductive partjcles
(103; 203; 303) thavdedifiailly-eudiaive pasictel (143 8P BRI have(@PFyFrage §RMGHEi ng
outward fromsaid electrically-conductive particl.es 108y CRgoNn transter
material actesefi it tPdzéf/&PﬁﬁhS,dIWFBFWEPHQP%‘?C&WFB%@Og’a}iog’r@r &) e¢tions (209)
is 0.05 to % ver j Sj of 20 said

el ectrical ng"fc%dr%3 5c |e\?e0%psggjteﬁu§%ar§és(c 18%,;10?8.3; 303). 5. The comon transfer

mat eri al according to claim1, containing electrically- conductive fine

particles (310) smaller in average particle size tha sFi d electrically-
condud®i ve part il eShg agmmon transtegomaterial seeprdipg 4o ¢ ¥ E8sfer materi al

?gzor ding to claim %l’ect%ﬁfy%orﬁduétﬁje%aﬁ?c?ésr{1@3];9%%; i) datdeEomSRdidg resin.

elasticity modulus ranging from 300 to 700 kg/mm’.

10. The common transfer material according to claim 6, containing electrically-
15 conductive fine particles (310) smaller in average particle size than said electrically-

conductive particles (103; 203; 303).

11. The common transfer material according to claim 10, wherein
the content of said electrically-conductive fine particles (310) 1s 10 to 30 parts by

20 mass with respect to 100 parts by mass of said thermosetting resin.

12.  The common transfer material according to claim 1, wherein

said resin (102) is a photo-curing resin.

25 13, The common transfer material according to claim 12, wherein

said photo-curing resin has a viscosity before hardening that is 100,000 to

500,000 Pa:s.

-35.



7. The common transfer material according to claim®6, wherein said
thernosetting resin has a viscosity before hardening that is 10,000 to
40,000 nmPa-s. 5 8. The common transfer material according to claimé,
wherein said electrically-conductive particles (103; 203; 303) have an
average particle size of 105 to 125 % of the di stance between the

el ectrodes (107, 108; 207,208; 307,308) formed on said substrates (105,
106). 10 9. The common transfer material according to claim8, wherein said
el ectrically-conductive particles (103; 203; 303) have a conpression

el asticity nodulus ranging from300 to 700 kg/ m®2. 10. The comon transfer
mat eri al according to claim6, containing electrically- 15 conductive fine

particles (310), 5nalrl,ﬁ%é@o%%@%%g{@ﬁﬂ'a@é&dﬁagz@cm@lmzs\aheﬁlelﬁl ectrically-

conductive particles 11. The common transfer nmateri al
according to cl giifelkBiricaihecaidnctiveepartioiessio3;0035303) hevean avesagel gartidthduct i ve

fine particles (310) is 10 to 30 parts by to 100
parts by mageobiOGt blot%e?fﬁ}é%@ﬁtﬂp?@qt‘é%qnﬁheé P%%?é(mjnﬂ{? S@fgﬁ%f mat eri al
accordi ng 1 mher (102) is a photo-curing resin. 25
13. The co ﬁbﬁrg Té%?n %Strﬁt%gglc%rg?dgg to claim12, wherein said

phot oxcuring resin has a viscosity before hardening that is 100,000 to

500, 000 Pas. -35 14. The common transfer materi al accord g to claim 12,
wherein said eIdétrHbab@pnmomdmﬁttméwpdﬁ@ﬁﬂﬁﬁgt?fbgn150@ #3) have an

average particle . si Zeyﬁlyl'ggdutcg}j@%%jé/osémg% dbéi)arﬂ&z a%t@@@g oh he

el ectrodes (107 Si‘é ec Svid: on sal ates (105,

106). 5 15. ?Héfﬁ%l}n 00 Rr40dlk brding to claim 14, wherein
sai d electrlc y conduct particles (I03; 203; 303) have a conpression

el asticity nodul us ranging from 200 to 400 kg/an 10 16. The conmon

transfer material according to claim 12 corny al ni
el ect¥d cal | y- conductlihg&ompipa tbaéx,s%er akstial acehy cpagm 12 c%r{}%lplgée particle

size than S{Tlecgncally conductive fine particles (310) smaller in average particle size than said

electrically-conductive partncles (103; 203; 303).

17. The common transfer material according to claim 16, wherein
15 the content of said electrically-conductive fine particles (3 10) is 0.2 to 20 parts

by mass with respect to 100 parts by mass of said photo-curing resin.

18. A liquid-crystal panel comprising:
a first substrate (105, 106),
20 a second substrate (105, 106) provided so that a liquid-crystal layer (111)1s
located between said first substrate (105, 106) and said second substrate (105, 106); and
a sealing material (112) provided between said first substrate (105, 106) and said
second substrate (105, 106) to surround said liquid-crystal layer (111),
a common transfer electrode (101; 201; 301) using the common transfer material
25 recited in claim 1 being provided between an electrode formed on 2 side of said first
substrate (105, 106) that is adjacent to said liquid-crystal layer (111) and an electrode

formed on a side of said second substrate (105, 106) that is adjacent to said liguid-

crystal layer (111).
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el ectrically-conductive particles (103; 203; 303). 17. The comon transfer
mat eri al according to claim 16, wherein 15 the content of said

el ectrically-conductive fine particles (310) is 0.2 to 20 parts by mass
wWith respect to 100 parts by mass of said photo-curing resin. 18. A

| i qui d-crystal panel conprising: a first substrate (105, 106); 20 a second
substrate (105, 106) provided so that a |iquid-crystal |ayer (111) is

| ocat ed between said first substrate (105, 106) and said second substrate
(105, 106); and a sealing material (112) provided between said first
substrate (105, 106) and said second substrate (105, 106) to surround said
i quid-crystal |ayer (111), a common transfer electrode (101; 201; 301)
using the common transfer material 25 recited in claiml being provided
bet ween an el ectrode formed on a side of said first substrate (105, 106)
that is adjacentigt 0 asgbdlol bfiHiafnfastifih@h ey erystal pinel aonpasingthectaps b
formed on a side of said second substrate (105, 106) that is aig_i:acent to
said |iquid- crysédingayeir of sulisyrates §5051 06)mnddoHyAL SCOMMMRTEESE i ng a

| i quid-crystal panel conprisin he steps of. | ding; - L of
subst r at es efeetygde (198 2&h 401 P e go Wfﬁ%ﬁ@%ﬁ%ﬁ@%l?ggghél%ﬁn 201;
301) i ng the h { ht edehn claiml on an 5 upper
surface of “APY1 %48 gfnflet 1‘?;&??{%12&{0 S;&%P%ﬂgégg@?%g& D:'1(‘)6); formng a plurality
of closed franesofsihykpiraiydfseatd frgnesaeaingds  ealig watesal (1 ansyr f ace
of at |east one of said substrates, (105, 138%; isj ecting a liquid crystal
(11 1a) by upppt sirfage af Bpeasbene plcsald bstEates (10219t o the cl osed franes
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attaching a polarizer (118) at a time onto the Jaminated substrate; and

dividing at a time the laminated substrate with said polarizer (118) attached
thereto into a plurality of liquid-crystal panels.
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