TRANSPARENT CONDUCTIVE GLASS SUBSTRATE DESCRIPTION TECHNICAL FIELD
[0001] The present invention relates to a transparent conductive glass substrate.
BACKGROUND ART [0002] A transparent conductive film obtained % lgguttering

conductive ceramics such as W%ﬁ DGR GHN B S OYR THlass

substrate has been used in many electronic members now. However, since there are
problems of depletion and rise in price of indiRSGRERTIONerial with regard to ITO,
substitutes to other conductive materials have been required. In addition, a flexible substrate
with flexibility has been technically craved instead of conventional solid substrates in terms of
design and functionality. [0003 Therefore, an attempt has been made to coat a
dispersion of nﬁﬁlﬂ%{@é&rﬁ‘é n a film substrate or to coat a transparent conductive
polymer and thi®#ikE on various plastics (for example, see Patent Literature I). ITO

conventionally used inghg|assstiastiatenamie exdaiifyarendtadsctas alassasibtador this, the
above conductive compositions have been recently considered. In case of plastic sheet such

as a polyethylene terephthalate resin widely used, for example, "an easy adhesion layer" is
generally provi&éﬁ%&o&éﬂﬁﬁ)tﬁ&e conductive compositions in many cases. This layer is

provided to faclf& coating, and to improve the quality and the performance as a product so
as to improve adhesioA hehsmestiendiastic sivaeiteaidetheycpudedtiyemdtetiig sanadite sbibit

bubbles from baingdngiudRk[3RMbrm o RIS athenhas bsRYlR NGt HERLLeaRIRG G

dispersion has beenetiormen asacral.as diansparen! anductive material a0, Alashq
substrate, and glasses 1n these cases are thick and mmolded products with no flexibility.

Disclosed is a t&€hHlqBEcs b atigmm Wwriel Siihcls pesrielois Loabeiueg I d8 < thshg a
slit coater (for exadnpiive seatPragbsnhavierbeeme rRYuitedlasdnusdditienein iasible frukisitity arithnot
be used in a curadiBt fase bl iHeBhidHIY caddGMeanaly awintised di@pyinges ! fénds a
hole-injecting '%Yﬁés‘?ér%%ﬂlﬁéﬁbmﬁﬂ% is not so much considered on the degree of adhesion
with the glass ?85)0%tfate' CITATIONLIST Patent Literature [0005] Patent Literature

2008-288067
Therefore, an attempt has been made to coat a dispersion of metal nanoparticles

on a film substrate or to coat a transparent conductive polymer and the like on various
plastics (for example, see Patent Literature 1). ITO conventionally used in a glass
substrate has no flexibility, and thus, as a substitute for this, the above conductive
compositions have been recently considered. In case of plastic sheet such as a
polyethylene terephthalate resin widely used, for example, "an easy adhesion layer" is
generally provided for coating these conductive compositions in many cases. This
layer is provided to facilitate coating, and to improve the quality and the performance as
a product so as to improve adhesion between the plastic sheet and the conductive
materials and to inhibit bubbles from being included.

[0004]

On the other hand, sputtering of ITO or coating of dispersion has been
performed generally as a transparent conductive material on a glass substrate, and
glasses in these cases are thick and molded products with no flexibility. Disclosed is a
technique of coating in which a conductive polymer is coated on a glass using a slit
coater (for example, see Patent Literature 2). A glass used herein has no flexibility and
not be used in a curved surface. Further, this conductive polymer is used by applying
on ITO as a hole-injecting layer of organic EL, and is not so much considered on the
degree of adhesion with the glass substrate.



Patent Literature 2004-139814 1: Japanese 2: Japanese Unexamined Patent Unexamined
Patent Application Application Publication No. Publication No. SUMMARY OF INVENTION
Technical Problem [0006] However, in the plastic substrate as disclosed in Patent
Literature |, it is needed to coat a hard coat material as a base material of a conductive layer,

since there is sp¢hOreBle et warp, hardness, excoriation resistance and optical
transmission arg deterigrated contrary to bending performance and flexibility held as they are.

[0007] The g%g‘é 4S4id%sed in Patent Literature 2 has no flexibility and is not used in
curved surface[#fdkhe conductive polymer is used by applying on ITO as a hole-injecting
layer of organid&knantiisraotesolmuepacestsideredmindtie Risgne eApbhcihizsi o Rwbiibather gleiss

substrate. 2008-288067
Patent Literature 2: Japanese Unexamined Patent Application Publication No.

2004-139814

SUMMARY OF INVENTION
Technical Problem

[0006]

However, in the plastic substrate as disclosed in Patent Literature 1, it is needed
to coat a hard coat material as a base material of a conductive layer, since there is such
problem that warp, hardness, excoriation resistance and optical transmission are
deteriorated contrary to bending performance and flexibility held as they are.

[0007]

The glass as disclosed in Patent Literature 2 has no flexibility and is not used in
curved surface, and the conductive polymer is used by applying on ITO as a
hole-injecting layer of organic EL, and is not so much considered on the degree of
adhesion with the glass substrate.

[0008]

The present invention is achieved in view of the above problems, it is an
objective to provide a transparent conductive glass substrate which has flexibility
similar to a plastic substrate, hardness and transparency not existing in plastics, and
adhesion applicable in use on a curved surface.

Solution to Problem

[0009]

The objective as above is performed by the following aspects (1) to (15)
according to the present invention.
[0010]

(1) A transparent conductive glass substrate comprises a conductive polymer
layer on at least one surface of a glass substrate, and having surface resistance of 1.8
GQ/sq. or less, total light transmittance of 85 % or more, surface pencil hardness of H
or more, and no damage in bending test with the radius R25 mm.



[0008] The present invention is achieved in view of the above problems, it is an objective
to provide a transparent conductive glass substrate which has flexibility similar to a plastic

substrate, hardness and transparency not existing in plastics, and adhesion applicable in use
on a curved surfang) Solution to Problem [0009] The objective as above is performed by

ihe following aspects (1941 agordion ‘oeeEssbuanian O30, ot 1. ae

transparent condu&tlve Iass substrate comprises a ¢ r on at least one

uctive
surface of a gla¥S GRS ARY Hgt\/ﬁﬁg“?[)'rfgﬁe pLRdafiom of 1‘:%"%@5‘%[8 Behagr Bintighe
transmittance cio8dupsive avdyalcs gt ccpundiipripesdieive oplyioes, aundlrioniganaagduriher
bending test withdle radiusB2&d fiom §QR0dhp cont)ily thebiraes paraiat gend higlyecglarsive
substrate accogding, i@, Rih o4 ORAWGHYS RAINMRSVANEIIRAKRE formed from a

conductive polymer paint, the conductive polymer paint comprising a conductive polymer, a
polyanion and further one or more selected from the group consisting of binder, curing agent,
high conductlvéoé?é%]wt surfactant, catalyst, and agent for improving adhesion. [0012] 3)
In the transparent cond3ictivethyldsanspiysttateraloctvdimpte sidistra®; thveadimguttiviapolgmee
may comprise eIt ORIPAINTMERYRElApEIBGRNEG AlofeQseRieigchiiamoiicog bR saasisting
of polypyrroles aglythigphanes: RANAGGHYIeRes. AAKERERXeNSS, RARLRRYISHS MANADR.
polyanilines, p&gﬁ ﬁ thlo %g n ylene ind C;P(m/ tfrs t ereof inw n-organic
polymer main civaif gl ?Jg S8t BFUUHBY 8mTo0E3) pol y?ﬁﬁqﬁ tH’é’ %‘Hﬁr‘?nt
conductive glagéngissetpacecapebiamiythererfinin 2vbr09 aergyhelnetkrecpalgimehainaly eomoted at
least an anioniofohytusiugatedasyadymer of thiophene or a derivative thereof. [0014] (5) In
the transparent conductive glass substrate according to claim 4, the anionic polymer may be a
polystyrene sulri| § acid and the polymer of thiophene or a derivative thereof is

poly-3,4-ethylehe xythlophene
4) In the transparent conductive glass substrate according to claim 2 or 3, the

conduotlve polymer may comprise at least an anionic polymer and a polymer of
thiophene or a derivative thereof.

[0014]

(5) In the transparent conductive glass substrate according to claim 4, the
anionic polymer may be a polystyrene sulfonic acid and the polymer of thiophene or a
derivative thereof is poly-3,4-ethylene dioxythiophene.

[0015]

(6) In the transparent conductive glass substrate according to claim 2, the
polyanion may comprise one or more polymer having one or more anionic group
selected from the group consisting of sulfate ester group monosubstituted, phosphoric
ester group monosubstituted, phosphoric acid group, a carboxyl group and a sulfo

group.

[0016]

(7) In the transparent conductive glass substrate according to claim 2, the
binder may be a binder resin, and the binder resin may be one or more thermoplastic
resin and/or thermosetting resin capable of being dissolvable or mixable and dispersable
with the conductive polymer.



[0015] (6) In the transparent conductive glass substrate according to claim 2, the
polyanion may comprise one or more polymer having one or more anionic group selected
from the group consisting of sulfate ester group monosubstituted, phosphoric ester group
monosubstitutef@ophjpsphoric acid group, a carboxyl group and a sulfo group. [0016] (7)

In the transparent conqyriiyg gt SHERRIRIAGAY 9IRS QAR 2.408:hindendqay b abinder

resin, and the t%igléj‘ﬁjrc{lesm m§}/rlbebone or more thermgﬁ(liasﬁic reds]in ang/or thermosetting éesin
capable of being 1SS0V e{lor ixasE and' (c)iriesﬁce)?spa S \RRtRS 5%?]‘(_%% me“%&fi}‘rsr{%ti‘flg[@ .aL7]
(8) In the transpaiIUEd Mayinga Grdseyuystnte sie SR aNRining SmpAicoHEastRe?
agent may be coeprumbiscom peunct setectégdiom greugsouapcoonsistih dofisgcompouintbre
having a hydrogyBs@uPeEMFic SRR GatiAiNig & HBALIRYAERH QR BGPRIROHIN HaNie
two or more hygmgﬁgg}am (. %OEQRa%Ugd%‘Oﬂg EW%I%HE‘@FS’L&?QJQ&X(L%&RH MRy C%WdPrﬁm‘é@.d
%San one or more carboxyl'group(s), a compgund having

having one or more roxy group

an amide groufS' & RoRHYLaARRIAL oh SRRy Pt RIH B 9y Bnt S AP e SARH A A Ying

glycidyl group, BN$&hdisoaitiagizied formmg Afinedbibrevitmaideorndof Divefertspl whlfosiersliand

a water-solublesarganic solvent. [0018] (9) In the transparent conductive glass substrate

according to any one of patent claims 2 to 8, the conductive polymer layer may have the

boiling point in m nge of 50 to 200C and comprises 5 to 95 % by weight solvent soluble in

water. [0019] % 0) In the transparent conductive glass substrate according to aenty one of
|

claims 1 to 9, the conddetvdhpdrnsesres)&Prdusine UntaneaBir apiiding deaevAag ef patent
polymer paint atrinsubse§uéntigoddyirityapdyreatilageamndip havedhathuglingtiponframetiecarange of

ultraviolet. [0020Q]to 200 Cladi dhafFrRBsPasSBtedIAMGHMESlasH shbstEatewaggording to claim
10, wherein the conductive polymer paint may be applied in one method selected from the

group consistiré% of iscreen printing method, a gravure printing method, a flexographic
printing metho %lr? ffset printing method, inkjet printing method, a spin coating method, a die
coating method includid§)alslitheotirapnsretticpndustimeialesasirhyiraisthoenrding dccapyconting
method. [0021}laims Qha)ﬁnﬁhemmmrggymnmyetimglﬁﬁb&ib@d@&ﬁﬂgﬁfgﬂﬁg dendlaiivel ,
the glass subsgaigﬁmanm&sﬁug&{a%ﬁaymwﬁg%gq@i&rgé[grgg}z-]?rmtﬁ{gdvatwmra&qn&@ct

angle of the gl%?ga%porl];a%pe is in the range of 5to 40 degrees.

[0020]

(11) In the transparent conductive glass substrate according to claim 10,
wherein the conductive polymer paint may be applied in one method selected from the
group consisting of a screen printing method, a gravure printing method, a flexographic
printing method, an offset printing method, inkjet printing method, a spin coating
method, a die coating method including a slit coater method, a curtain coating method,
and a cap coating method.

[0021]

(12) In the transparent conductive glass substrate according to claim 1, the
glass substrate may have a thickness in the range of 0.03 to 0.7 mm and a water contact
angle of the glass surface is in the range of 5 to 40 degrees.

[0022]
(13) In the transparent conductive glass substrate according to claim 1 or 12, a
surface having at least the conductive polymer layer on the glass substrate may include



(13) In the transparent conductive glass substrate according to claim 1 or 12, a surface having
at least the conductive polymer layer on the glass substrate may include a portion formed by
etching with a mixed solution containing hydrofluoric acid. [0023] (14) In the transparent
conductive glasssutisirfitenad dgrelictdnipveitty onixaf ehitios toatdidithayehotiugivecpplymer
layer may be cured by heating and/or irradiating infrared or ultraviolet. [0024] (15) In the
transparent Corjﬁbl%ﬁ\e/e glass substrate according to any one of claims Ito 14, the conductive
polymer layer may be cured at a temperature of 160 C or below. Advantageous Effects of
Invention [0025] ~ AEBrdn ot TR RSEE SPTHVERYD #1385 s SHBR IS eafﬁ%géﬂﬁd'é’ anspaient
conductive glasdasubdttatBwhéctrhdis flexipilineitaitar 1o iplasticl hylisttiog, dndfonessliatiolg
transparency natfexistinuitgiasiics, and adhesion applicable in use on a curved surface.
DESCRIPTION OF EMBODIMENTS [0026] Embodiments for carrying out the present
invention (herej 615[& referred to as embodiments) will be described in detail below. [0027]
The inventors have found that, as a result of various investigations in order to achieve the
above objective, by forthingh t8ntirispeecHoRarbiCiiFe glops asubakate seerdinehtvipity sone of
thickness of 0.@&im0] i) ted@datitnpeticnerdayer augheassd ataf BnZhpramaee eSSk dexible
transparent condugiive glass substrate can be obtained to have flexibility similar to a plastic
substrate and adhesion useful in a curved surface by achieving transparency and hardness

not included in Rlastics.
dvantageous Effects of Invention

[0025]

According to the present invention, it is possible to provide a transparent
conductive glass substrate which has flexibility similar to a plastic substrate, hardness
and transparency not existing in plastics, and adhesion applicable in use on a curved
surface.

DESCRIPTION OF EMBODIMENTS

[0026]
Embodiments for carrying out the present invention (hereinafter referred to as
embodiments) will be described in detail below.



[0028] In order to achieve the objective of the present invention, first, a flexible and
strong glass substrate is needed. Preferably, the thickness of the glass substrate is in the
range of 0.03 to 0.7 mm and the arithmetic mean roughness Ra is 0.2 pm or less. Sufficient
flexibility can npjgagiobtained when the thlckness is more than 0.7 mm, and the strength can
not be exerted winen th hekess 5 1ss g .03 Ay AhleTRanenansdes g
guartz glass and the like can 1 be em loyed as a ma enaﬁbr? ASS SUDS t%ate 0

nonionic glass ?ﬁi‘heﬁ%tB?é‘r‘é%%BPﬁ%g&efM%%WBWBY%H@%BWH&W&%&& aﬁﬁd’?éi"a‘e
Chemical etchihay ngindhickiogss o AG1B do the nikedsdiarowithfostis meshocheliressRéadtOAngnaothin

film glass. A mistere oéableashipent Soaficta@ gy diosinesicad Gl obtaliictabickenigichacig
and phosphoriagig e B SRV @S ACRBTBLES! IUEF RrCORMIEALFIEING, AR,
these, fluoric acid i |s re erarﬁ(i){é1 rom.t g{ﬁ?vé\fp%}t .of a glass slimming. As a condltlon of
chemical etchlﬁ %P SiThBI8 a@d\?ﬁﬁ f'é’HBCéV PSS C for reason of the slimming
accuracy. [003 028] Since bending strength is inferior when there is a grinding mark on a
surface, the glass substratdeoftoheiisesaht ishjectilenoiSthegierabtyitientien Iiysche figdlletshing.
In addition, a ugiakie Efa%gléﬁbﬁ?dﬂetl@ ﬁw@éaedmm%gaah@qmmmme gmagi'st@w%qmer
coat when 2 oS SHAR L nsr aRaR UImEl meansouainess Ras ﬁ;egs
less, in which the Weﬁablllt ainst conductive polymer is im roved b treating t e surface
with fluoric acic#Hdierk fird! tg@ﬁ]" not bﬁm@%&%f‘%‘&ﬁlﬁﬁg‘*ﬁ%ﬁﬁﬁdéﬁ@@%&?ﬁﬁ% - and
conductive pol{imetigngdlegeddtdn exetety Watpathilitidchpete s, b@*y}bwrdlé)bymerrﬁan@llkah
polythiophene gisteandnalyibigphie aesirsiemasisaptefieried tanbéhampievadainisnafttianspatiancy
and color conduygll i, ek ao?%‘i%l% made Rl falyeile prAiihinelensand nalRhEse
sulfonic acid is most ?ﬁeferrg [0032] In this case, since conductive polymer dispersing
element is dlspélrsedl ? or dlsperse solvent containing water, a glass substrate of the
present inventit4¥4s a contact angle with water preferably in the range of 5 to 40 degrees,
more preferably in the Cangedf Gcldng deareesflidre coibluctive iayinkndispérsiomethed bt

form clean coagingyienang aacmntmﬁbgagsad t&%i@&@@%ﬁeawh% Hfr%&r@%hﬁmgb%%}sﬁﬁﬁds

40 degrees dug iq crawling, 1O i FQIPYINg eXAMPIgS, can be gen P A etadef,
applylngaconécuctlve mer coaln on a glass Su stra{e n § reen printing

method, a graife BFlﬁﬁi‘ﬁﬁ’ﬁ?étﬁ@H‘% f|eéag9%§aﬁw§nﬁm%%’o& QFFE‘H@Y p‘??ﬁﬂn@‘?ﬁefh%d
an inkjet printindemigtht o faasgiescobitmajraethiod a cdiditiomtirfgchestivet étadiingindesireliecamter

method, a curtgijuicashingranathosiss2p eaatingmatinediansiitatikeratg034] Since itis

necessary to fopgk gy low resistance and high transparent thin film such as 10 to 1000 nm, it is

preferred to apply a caond on sln e printing method, a flexographi
printing method, an |nl§'élff)|f? 651’?3 %‘bﬁ‘ﬂg ﬁ%ﬁﬁ Ethbd® 8 e o ?ﬁ@tﬁggaﬁﬁd

the like. Amonﬁ“ﬁh&@éﬂ sah@@aimfeféswms@lto@apmtlam&éahmﬂyiangﬁabn@mwahg%mod,
a flexographic prisditigomeihedbie giedicaiiag beaibathed oprisiecthgRurthgtimelh, stndectivs

easy to supplyjgkinARSeELRYWSIBI SHARMdithAdeshal XW%M@%&N@G&%@@@% In
the conductlveonj)lﬁ{mer qoatlng stgllg %Qnter}!sbqo ngt move agu forelﬁgl substances

Sl ainst conductiv b s im roved Qg
occur in applying. Tn partlcu ar, by USing asiit coatef mong die coati ods tis possible

to achieve coaliff}ing %F&'ﬁf%?%ﬂhﬂ?%‘%ﬁfé%@ﬁ%@ dlsperse solvent sllghtly dries or
variation of ink{8ghkly occurs while applying, and loss of expensive conductive polymer paint

is slightly brought.  n case of applying a conductive polymer, the conductive polymer is selected
from among polyaniline system, polypyrrole system and polythiophene system.
Polythiophene system is preferred from the viewpoints of transparency and color
conductivity, and a complex made of polyethylenedioxythiophene and polystyrene
sulfonic acid is most preferred.
[0032]
In this case, since conductive polymer dispersing element is dispersed in water



[0035] A slit coater is a device for applying a thin film with a slot die to move in
non-contact on the substrate, and has advantages, as compared with a spin coater, such as
less consumption of materials, possibly reduced cycle time, and no wraparound to a rear
surface of a fringedigpene]solvelt nRaassaMIASAeRcsiReskialovs thabamateriahaba watted

partis resistantc@,faefr&gfer\@mué? pRasndurtive @9%\413?%%%@@5%&@&9&%@}&&9@35 in.
strong acidic. F%r examp SU;({netaI catl_lbe erréplo¥e , Tyé%artbcular,,su 304 |sl1prefe red in
view of acid resiStance; ftfo%'ﬂ 9eBISE coANRG BOHARE PP A Siif EBERPT I TASh A Flsan
control a nozzlEpE Bt fabein ohtaibadhesansiitestha iseHhegoniad, axwlcmpgepdaeto

viewpoint of prekisiens doatingathiempozzle gap is preferably 80 to 150 pm. This range is
appropriate beggys¢ the entire coated surface becomes thin when less than 80 pm, and the

entire coated surface mes thick when more than 150 )tm. [0038 rom the viewpoint
of coating precision, cgﬁ)ﬁ%& inﬁegéagpﬁgfgﬁgb% N G%rmaml s%cl:(,)gar%g 8%%%3’&?26"{‘6% thve

50mm/sec. Thi® TS COANH Atiate B AR e BAMAY cdatelLLRYEIIgRSHRS thigkaNiren
less than 10 mipristogthetbedire deacgchplidauintie ombodhiam wiset miovénthastbodman/sdget
[0039] Fropriritiggvievipaint ehthe caatinmanedsiodiceosking Hishat cadmmipierahtyc8adp

150 pin. This rapge g, ammmi@aamgmsdtf@csgﬁsgt&%%%aQﬁ&&pﬁfeemes thin when less
than 80 pm, thjg%gg e coated surface becomes thick when more than 150 pm. [0040]
In

From the viewpoirt of thickness precision, discharge flow rate is preferably 0.05 to 0.7 ml, and
desirably 0.1 to 0.55 mPinesidl AfE s PO fTE flowh iisracetrid tHehcBrrsppcoAtibig Siliee
of head becomesgbhiskl Wiehdeéathan 8.psfateddatiupylplacesdichethpehytsoliithe hegdvure

becomes thin vhgaidparRHAN §- At | printifeOnduliy e pahiqreprsedd mBRRIe s Hin
invention may ngde, ACAIYRLI0AR %ﬁé%&ogﬁf%ﬁg@@g the SONAHCIvG BOWMELID &,
dopant doubling as §so vent, a binder ot a curing agent for solidi h ~orcuring the 4 i
conductive polyfi&PRETHH LTS higghversRFiRHNg BsHidc vl segisrhis BriniRREtedatalifst
or an adhesioncieaimeviraihad et foeferscoviligriendantivitycd 0B 2asy to supply ink in a closed
system such that, in a fast-drying disperse solvent contained in the conductive polymer
coating, solid contents do not move and foreign substances do not occur in applying.
In particular, by using a slit coater among die coating methods, it is possible to achieve
coating, in which a thin film is uniformly made, disperse solvent slightly dries or
variation of ink slightly occurs while applying, and loss of expensive conductive
polymer paint is slightly brought.
[0035]
A slit coater is a device for applying a thin film with a slot die to move in
non-contact on the substrate, and has advantages, as compared with a spin coater, such
as less consumption of materials, possibly reduced cycle time, and no wraparound to a
rear surface of a fringe.
[0036]
It is necessary, as described below, that a material of a wetted part is resistant
to corrosion because the conductive polymer dispersion does often have strong acidic.
For example, SUS metal can be employed, in particular, SUS304 is preferred in view of
acid resistance.
[0037]
On coating condition of a slit coater, it is important to control a nozzle gap, a
coating speed, a working distance, a discharge rate, etc. From the viewpoint of
precision coating, the nozzle gap is preferably 80 to 150 um. This range is appropriate



The conductive polymers, the polyanions, the binder resins and the high conductive agents

are explained in detail below. [0043] (Conductive polymer) Any conductive polymer can

be employed, provided that it is an organic polymer in which a main chain thereof is
comprised of a easajigairirsystard. duareBesineiudm paly Rl amnPoly MO RRE RS entire

polyacetylenescggmxgeg@gn{gg%m%%qgoy&x@pp@ mlyanllmes polyacenes,
polythlophene\ef gges and copolymers thereof Polypyrroles, polythiophenes and
pre

polyanilines ar rable in view of ease of polymerization and stability in the air. [0044]
Specific examples of sHECBSAIBTPEIBoRfHRAdm SiGaisipBIgagHRaspeed is preferably 10 to 60

poly(3-methylpyrnotey,paiyi(8esitiahlp\2ddie s poiy(S:n-p APy Ipyigelis Jappropriate because the entire
poly(3-butylpyreolappaliface wytpiEs | &0t i ey Ry ROR) mm/sec, the entire coated surface

poly(3-dodecylgyLrle), glqlly\(%,éh mg}gmﬂpygrﬁll% gQé)ly(f:! 4- dlbutylpyrrole)
poly(3- carboxy@]/égt c),poly(3-methyl-4-carboxypyrrole), poly(3 -m ethy1-4-carboxyethy 1

pyrrole),poly(3- 1-4-carboxybutylpyrrole), N o .
poly(3-hydroxypyrrole)f5eny (Benvistnpsip pir e ppding Brasibiory pyridnie fligaigGitpesasabyrdle),
poly(3-hexyloxypyiiolen. pClS-1meaih yi-dppeylaxsyimeaade the entire coated surface becomes thin

poly(3-methy 1-@rig e Rysie), bt hierbSRE WAR HRSHNIRiIRRARAG ore than 150 pm.
poly(3- ethylthl%Bg&e) poly(3-propy 1th iophene),poly(3-butylthiophene),

From the viewpoint of thickness precision, discharge flow rate is preferably
0.05 to 0.7 ml, and desirably 0.1 to 0.55 ml. This range is appropriate from the fact
that the central coating place of head becomes thick when less than 0.05 ml, coating
places at both ends of the head becomes thin when more than 0.7 ml.

[0041]

Conductive polymer used in the present invention may include, in addition to
polyanion for dispersing the conductive polymer in a dopant doubling as a solvent, a
binder or a curing agent for solidifying or curing the conductive polymer composition, a
high electrically conductive agent, a surfactant, a catalyst or an adhesion improving
agent for improving conductivity.

[0042]

The conductive polymers, the polyanions, the binder resins and the high
conductive agents are explained in detail below.
[0043]

(Conductive polymer)

Any conductive polymer can be employed, provided that it is an organic
polymer in which a main chain thereof is comprised of a =m-conjugated system.
Examples include polypyrroles, polythiophenes, polyacetylenes, polyphenylenes,
polyphenylene vinylenes, polyanilines, polyacenes, polythiophene vinylenes, and
copolymers thereof. Polypyrroles, polythiophenes and polyanilines are preferable in
view of ease of polymerization and stability in the air.

[0044]

Specific examples of such conductive polymers include polypyrrole,
poly(3-methylpyrrole), poly(3-ethylpyrrole), poly(3-n-propylpyrrole),
poly(3-butylpyrrole), poly(3-octylpyrrole), poly(3-decylpyrrole),
poly(3-dodecylpyrrole), poly(3,4-dimethylpyrrole), poly(3,4-dibutylpyrrole),



poly(3-hexylthiophene),po ly(3-heptylthiophene),poly(3-octylth ioph en e), poly(3-decy 1th
iophene),poly(3-dodecylthiophene),poly(3-octadecylthiophene), poly(3-bromothiophene),pol
y(3 -ch toroth iophene),poly(3-iodoth iophene), poly(3-cyanothiophene),

poly(3-phenylth8@bgg§rLOQ9 sfsglimethylthiophene), poly(3,dagl iBubdiiRAR Ry pyrrole),
poly(3-hydroxy hlf) en lp‘? §(r-met X th i? hene), pol (13-§tho tMogh Ne vl |
poly(3-butoxytkﬁ8ﬁgéﬁl§? %6 {/%/ haXy o%x}#‘i’g éF?(’ane), polyf\é-%(e—rpﬁ%&y"th—ioarﬁ%xr%b)‘f ylpyrrole),
poly(3-octyloxy®R bﬁﬁh@’fgﬁxpﬁ&%@l—"dxydecylﬂﬂ&ﬁi@ﬁ@)?’xﬁ%@ﬁ%decylo&?}%ﬁ)’ﬁﬁ@ﬁ@?” ole),
poly(3,4-dihydrpxiytBibptosme) by (3pblsidthesyithigpene), poly(3-methyl-4-hexyloxypyrrole),
po:)’g,j'g?gumwmﬂmﬂﬂ@@}@g}@}ﬁrﬂﬂﬂﬁA'%?Rfﬂmyﬂéppher@)y(B-methylthiophene),
poly(3,4-didecy, gl : 3,4-e eqj 1 e), . i
poly(3,4-buten gy%ﬁgg) %%O?hﬁ%%ly(&m[gty@%%&ﬁ%ﬁ%ne), poly(3 bUtylth,Ophene)°
poly(3-methy|-£LH5 Wﬁ%ﬁﬁéﬂ@ poly(3F8etad wp&ﬁﬂ? 65% ne), pmy@'oetylthf()phene)’
poly(3,4-dimettekyhitsshitshiephpamy( 3,4 eitbrépindpsBpleehrnclpoly (Bl ditnsiadesythiopitank),
poly(3,4-dioctylmtythibfhenkihphehe(3,4-did pdBciokiptohpiphnm), poly(3-iodothiophene),
p0|Y(3,4-pr0Py'F6l9€§£&>§/¥m @ﬁé),pmy‘(érﬂlﬂ kﬂﬁﬂ]@ﬁh@?fé’)@hio 08)4-dimethylthiophene),
1

poly(3-carboxythippheng), palk(Simethyl-4-carpxy etIIORAENE): poly(3-methoxythiophene),

poly(3-ethoxythiophene), poly(3-butoxythiophene), poly(3-hexyloxythiophene),
poly(3-heptyloxythiophene), poly(3-octyloxythiophene), poly(3-oxydecylthiophene),

poly(3-dodecyloxythiophene), poly(3-octadecyloxythiophene),
poly(3,4-dihydroxythiophene), poly(3,4-dimethoxythiophene),
poly(3,4-diethoxythiophene), poly(3,4-dipropoxythiophene),
poly(3,4-dibutoxyanthracenethiophene), poly(3,4-dihexyloxythiophene),
poly(3,4-diheptyloxythiophene), poly(3,4-dioctyloxythiophene),
poly(3,4-didecyloxythiophene), poly(3,4-didodecyloxythiophene),
poly(3,4-ethylenedioxythiophene), poly(3,4-propylenedioxythiophene),
poly(3,4-butenedioxythiophene), poly(3-methyl-4-methoxythiophene),
poly(3-methyl-4-ethoxythiophene), poly(3-carboxythiophene),
poly(3-methyl-4-carboxythiophene), poly(3-methyl-4-carboxyethylthiophene),
poly(3-methyl-4-carboxybutylthiophene), polyaniline, poly(2-methylaniline),
poly(3-isobutylaniline), poly(2-anilinesulfonic acid), poly(3-anilinesulfonic acid), and
the like.

[0045]

Among these polymers, a (co)polymer composed of one or two compound(s)
selected from polypyrrole, polythiophene, poly(N-methylpyrrole),
poly(3-methylthiophene), poly(3-methoxythiophene), poly(3,4-ethylenedioxythiophene)
is preferably used in view of resistance value and reactivity. Further, polypyrrole and
poly(3,4-ethylenedioxythiophene) are more preferable in view of increasing
conductivity and improving heat resistance.

[0046]
(Polyanion)

Polyanion is a polymer which solubilizes the conductive polymer. Examples
of the polyanion include a polymer having an anion group.
[0047]



poly(3-methyl-4-carboxybutylth iophene),polyaniline,po ly(2-methylani line),
poly(3-isobutylaniline), poly(2-anilinesulfonic acid), poly(3-anilinesulthnic acid), and the like.
[0045] Among these polymers, a (co)polymer composed of one or two compound(s)
selected from polypyrraiey poligthigpinpne, thel\ytlyariethydayytro de)plopty Sproeiindtihaplirise),
poly(3-methoxyitierfienetoRp Widh-athiepediRriiophanton SPirte/aRIN-USe Ty MieW. Ofin
resistance valug,and reagiiuly, RSl RSRRNGIS And ROX(S:dreliivensaiandhionhen) re
more preferablgln view of Increasing con uctm%y éndupmprovmg eat resist ng:e.f 4 j
(Polyanion)  PESSRA&HI O aBEIGIer M S0 BiHR 88T (BRI E IR Y B &S
of the polyanioefirohngéactyroigmad IstabiigyanFamiber, grdip £0op.7mono-snbsjititdd reglieigpestethe
polyanion may pe@mipldyarhorsoxtdasl shahibis préfaetrnal gkoupidistddanes yf cheniieal
oxidation to .thegg; l!&*ﬂN@o%ﬁBﬂHWéplﬁ&%PU'ar' mono-substituted sulfate ester group,
mono-substitut R osphate ester group, phosphate group, carboxy group, sulfo group and
the like are preterable in view of ease of manufacturing and stability. Further, sulfo group,
mono-substituted sulfat®S#isr Group'shd Harbsxypghaiicarelalide prefavaprd isWieticof séhed
effects of functiprigstgrengps sd fihvéccomddictipelpilymend @ 8hcid, Spdwifiybxanholes ohtivg
polyanion incluggyapbyvioyisuiRrigiacishidolyiyreng sulivaic asishpRipines Winrigi@cigbid,

polyacryl sulfonic,acid, poly cryl.sulfonic. agid, poly-2-acr ide-2-met [ e .
sulfonie acid, };h OB é%fﬁ‘gc?r%c %&?ﬂ,ggcwi\l}??{yl 635?8% ;‘/Tiég{é%na‘gfls%{?}?}%r%@é’?i?g};?yl?&gtid,
polyallyl carbosRitklkk cHRIS 1Ak BRYIEALIEPTBBR e ARt AORMIS AT RY agdEpoxylic” acid,
poly-2-acrylamigiBy2 raegipidspatebalbrorgiie acidopplivisapifeneobasppiepiic eathdxpbyasiglic
acid, and the likelyhbgsee petyantdns may beniampopalyisitimagr ohahspelsetiwocopsnarersf
them. [0049] ¢ ARNGPGIRESERGyanions, polyvinyl sulfonic acid, polyacryl sulfonic acid,
polymethacryl iw{‘gﬁﬁlc acid and polystyrene sulfonic acid are preferable since they are
superior in heat stability and dispersibility. In particular, polystyrene sulfonic acid is most
preferable since good GoMNECRAEF GvBRIIStaRsdyipybsw]fonic acid, polyacryl sulfonic acid,
polymethacryl sulfonic acid and polystyrene sulfonic acid are preferable since they are

superior in heat stability and dispersibility. In particular, polystyrene sulfonic acid is
most preferable since good conductivity can be obtained.
[0050]

The degree of polymerization of polyanion is preferably in the range of 10 to
100,000 monomer units, and more preferably in the range of 50 to 10,000 monomer
units in view of solubility in a solvent and conductivity.

[0051]

The content of polyanions is preferably in the range of 0.1 to 10 mol relative to
the conductive polymer of 1 mol, and more preferably in the range of 1 to 7 mol.
When the content of polyanions is less than 0.1 mol, the doped effects to the conductive
polymers tends to weaken, and conductivity may be insufficient. In addition,
dispersebility and solubility in a solvent are deteriorated and thereby it makes difficult
to obtain uniform dispersion. When the content of polyanions is more than 10 mol, the
content ratio of the conductive polymers is reduced and thereby it makes still difficult to
obtain sufficient conductivity.

[0052]

In preparing a conductive polymer coating material, first, a polyanion
component is dissolved in a solvent for dissolving it, and the solvent is sufficiently
stirred and mixed after adding a precursor monomer of a conductive polymer and, as

10



The degree of polymerization of polyanion is preferably in the range of 10 to 100,000
monomer units, and more preferably in the range of 50 to 10,000 monomer units in view of
solubility in a solvent and conductivity. [0051] The content of polyanions is preferably in
the range of 0.1needed, malamiativeNexthancoxidudtiseagddyinderpofise nmoh, thedotriaiedmistaiolyoin
the range of 1 tadtamel. pdlh@erihaiconientobipelyaninecis e sbet iy hiomahdthredoprRe efects

fo the conducthye PRIMTIC AL {6y GRkGNuANC EQBRRYMIRURE PSHTRIR I adan.
dispersebility a d solubilit a solvent are deteriora qtfre Y. |tr? s difficult to obtaln
uniform dlspers? ﬁ&ﬁyﬂ? eé%snt%’ﬁf pOIVEAdHS %8‘98 RAR R GTRTS VEe R SR BRR PR Bt
the conductive pdmwer‘s‘/@ﬁiémge@a a?mifﬁePeBypi@n’hakésaslww‘éﬂfn@ﬁiﬂtd(b@taﬁmsafﬁ@véiﬁﬁtwe
conductivity. I-G@8@der coatingpreyaiahg a conductive polymer coating material, first, a
polyanion compgpent is dissolved in a solvent for dissolving it, and the solvent is sufficiently
stirred and mixed after éﬂ a precursor monomer, ggta conduct ive P9 Q{rrslercafnca“ 1meeéjed
a dopant. Next, an oxi antis adde dli:o Wise INto the obtained mixiure fo ddvance”
polymerization EXeMbeain B6HHexas! o 19 asar%maw%n&ihe%ﬁauchb@wyr%@wmhdone
Subsequently, tN&Nodiidethy fesidoddienonomertahtdipgthpigetamde, removediftmthitlsel foxide,
complexes, ancdhéhaneonypieeaiiortputifirg Retodisse/wedioharlappiopsisite seheasts fikh as

adding, as needgd,n gf?&%“t Qﬂgn%lbme{heem QoA &&PQQ%&%@:B@'Y&WB&O?EQ&nol
material. [0053

onductlve polymer coati alarcn
limited. Example%aﬂ%ﬁ S ll‘e Sones %ucéhaggc\f}gfe %%en@ﬁ?}f?ﬁﬁd}‘ %’P{ZBO UtyﬁeYOHe
N,N- dlmethylfomﬁhmélkm RSN SHEY| A cpamdaciaim ctylsamaiaderopylacetate and the like;
hexamethyleneipisirbotrsasmit g sadeatonrit bl zben 2ohitrite gylehthenkkehepiienotstsuxshiascids

cresol, phenol, xpdengd aRehihe Hka; aleaolasychnas methruol.aimanr!, psppanals Piianols

and the like; keégnn S sgae O%gtgceton nrgc%trtgx Ehylkgttgneﬂ(megatlals?t;ut Ik tane aargdd}he like;

esters such as m ace ate, & che tate, propy acetate aﬁ rocarbons suc as

hexane, benzeﬂé"ﬂ% EibRk, rf@ean]dlkﬁae ﬂlP?é &SRy IS sGEN lgge[%}pﬁﬁ!; Ay acthis
acid and the Ilkero@aibtﬂgat@b@ﬂhpbaﬂiﬁs qodyethylenhgleend calkybrether, prdpyidyreepylsoagieeind
the like; ether carypethetl ausviate ascdiptaneydiethuigiheiianteihs keeahiaip-ethaysdmist agd

ethyleneglycol glkyj @hﬁfwﬂé%ﬁk%ﬁwcalcﬂ'@é' %Sﬁnﬂ?éy%mééx%ﬁﬁﬂ igo! %ML?}Q@&&HQ%
polypropylenegl cal alk her, anit e‘il[fl'/h gbeterocyc ic compounds such as

3-methyl-2- oxa%’l?d?ﬂgﬁ/e’a &%ﬂ‘&tf Clah % Mpounds such as acetonitrile, glutarodinitrile,
methoxyacetoni®d#Ipropionitrile, benzonitrile and the like. [0054] As described below,
since a transparent coadudeiceibgdsbetnbstiate of thmgressntondaotion igaksrrubdimiech @ the

surface m0|de%%&?ﬂﬁ%@%&@“&”@o‘ﬁﬂ%hmfﬁ’ﬂh'oﬁlﬁtﬁgéd RIS ef5r RIS B ISORIEHIE %‘/ilﬁy
weight or more of a solvent 35) ut | Se a})ee ar t(;:urntg ynprove tge wettabllpx to,the su[u%i:e :

and it is more d’é@wa 8r 8%Cdn’ta|n tgf‘;vel or more’fheerl<§0¥ ere, solu[g)?e |nt s

means dissolvily e olrREle 19 1007gV6rheatetiabDitycio eswrface, and ks @etgifssirable to
conductive polyagziari€ 2opylyenght asdes thilveef.abdve.iS sviobltyistable imitmstsobfing 1
solution since themphranonendiraiasevstercgoluble, and thus it is to select a solvent soluble
in water is desifgi However the conductive polymer can no longer be dispersed in the
solution and th plex can not preserve the form of a coating when the solvent other than

water becomes too md%ﬁ’og’B leX,With e Spete bePshRNE S POl Frse S5 tabedahpve 1s
desirably 95 %mhssthefiphloinabs. Jo056] rdutiescritredthartedyapisipvindicaieseshiabiolide thnd
boiling point ofthg s0lyedtsidect a solvent soluble in water is desirable. However, the conductive

polymer can no longer be dispersed in the solution and the complex can not preserve the
form of a coating when the solvent other than water becomes too much. So, solvent
soluble is preferably 99 % by weight or less and desirably 95 % by weight or less.
[0056]

As described further below, it is desirable that the boiling point of the solvent is
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preferably not more than 200 C from the necessity of performing drying and curing of
conductive polymer coating at a low temperature, and desirably not more than 180 C.
However, from the viewpoints of workability, leveling performance and prevention of brushing
at the time of costfoglisingt smowatemia ) Sii fige tibadvesity popmtfofiveg stiventis! prefegaiily
not less than 5Q@dadait MIenetRmbl A IOSSdMPBrAUre; - AR0SA HBINGR) more tRiROBHTE .

transparent Corlsﬂaswa %ﬁ? 1%9 Qﬁ&%@ 9{;99»959&%%@“\1&%91@ g@%mauéeegnf@wwe%kﬁf&&rgﬁe
and the like of % Lﬂi/Sta Hﬁf? aﬁ/ and the like, itis necessiﬁ/ to cure |H|n the resertlcE
various organic Co Bg & %1%&%@%&?&%“? FRe, B €
conductive glas$®¥episi atefprpdy Bét&ﬁ@@@ti@n@pé@tm@wmﬁ@a@bﬁ%ﬁ%ﬁv@hd%fé account

evaporation of yeatéi] or an organic solvent. As examples of such cross-linking, heating by
irradiation of infisfigf#ays, ultraviolet rays or the like is effective in curing. When cured by

irradiating ultraviolet rays,. Leﬁlngra%%natr)een tag(pr{gv&waéaddm% orrbot?lun%eg%\{lp em?n may
polyfunctional acrylic roup a sensitizer or a photol |a or en cure

possible to imniSolige {RE ¥bRsEiRde aaﬂ/msr ks phiao igid stk @ﬁalw@aﬁ t 6&%@&.
and curing the hiagssarsTte isereliréuthe reespeatiinasiofsiagatiordagminds seidtaeligsidontytime,

it is recommengedkit useTtkeslioking agasiersuChasnalyiupeionabspasyeanpeundsd at
polyfunctional Qé&%}%?ﬁ&@@ﬁ%dé Fabdupgt @Iﬂmtaaéwm s%pmuag%@uqt&b%ﬂ 56 &0 Qm
further polymerlci: t%oxyllc aC|ds or cgrln cat fﬁiﬁ égl‘g reactive, WI these co §[|:’)ﬁ§m S. A
water soluble o eriltsified PANRIFCAORAT 8T Al [ e & %drﬂaséﬁm[ﬁdggffn Pésin]
It is preferable kﬁ"é@‘tﬁ’éeéfﬂi’élﬁ’éﬂb‘é IHsynrdicetyinycHitieriaPdisnamed by iitadiating v iiavielthe
environmental chysalilitingrdnttbe achideddrbgiathinge ©tanguatidoghavéninerpalyéehetithdheacrylic
adhesion with %@upstaagen@ﬂ%prewead ph¥RERhe conguetive.Ral e GaaI NG rn,am@dble to
contains a blnd,%1 gglﬂzéq%pen Gild 1a\tlredn SS QIS Kaf?s 09) % the EOERdUC lve.po ‘f,?at'”
formed of the conductive polymer coatin materla IS easily X gér r%éiln

the binder res.ﬁLfUH%ﬂBﬁélaéea haidy l&’o&'ﬂ&ér‘?‘fp‘ﬁﬁ@ﬁ‘fa%@%gf 120 &s%@salﬁu@f?@&véytﬂw
may be thermoseginiy riesiesomntbrated ololastic sesitinkfinbeagents conipasielyfithctipnal epoxy

mixable/disperstatponile ponduitaiolagiccoatipoumblesalimeiislesincdisd eccpRyaaiess
such as polyethylege W@%Wﬂ KRIRAR S %ﬂLas?’ceﬂlygeleS@ﬁ ﬂ?g%'isth%h%k?v and
the like; polyimid uch as hnlde %% ‘?ﬂﬂp gfﬁuc as
polyamide 6, pOARES CEBR ?d@ei'%/ gl@’ AHE IRRAl RS o vt Rl

polyvinylidene h%éﬁ@és%lyvinyl quorlde polytetrafluoroethylene ethylenetetrafluoroethylene
copolymer, poljadfirotrifluoroethylene, and the like; vinyl resins such as polyvinyl alcohol,
polyvinyl ether{ggllyéy%g, tyral, polyvinyl acetate, polyvinyl chloride, and the like; epoxy

resin; oxetane resin; aﬁll’l ine re% ollneé stm X IFne resin. ara id. r?sm osy ngldg
efe et e conductive coatm r1a cont a binder
silicone; polyurethane; poI urea; me gmine resin, esm er, acrylic'resin; and

copolymers th&féd f@@ﬁo‘f‘e envrw%a@%&ﬁs ?‘ﬁgytll!fe Wf%ﬁ&%ﬁ%&ﬁlé SORjingre
made into solutiereied imdattiapiimsivonwigreupsbstrate ds angutfvedrouly mencainb oyl dyraive to

the resins, or %Beﬁéﬁddﬁlﬁ@mét@b{a‘i?@Uﬂﬂﬂﬁaeliﬁﬂx@é?déﬂﬁ ltke pHRE Wardneds raﬁgeﬁsmopuﬁng
agents such aga %E%ﬁﬁﬂﬁbé” tHSéV éci" NI t&ifctmd El]gréé? co% g“‘é’”
mod| tion't er

accelerator, a solyent, aV|s e can e usedin
resins. [0062] easily made to HB or harder. Namely, the binder resin functions as a har coat

component.
[0059]

As the binder resins, they may be thermosetting resins or thermoplastic resins if
they are compatible with or mixable/dispersible in the conductive polymer coating
material. Examples include polyesters such as polyethylene terephthalate,
polybutylene terephthalate, polyethylene naphthalate, and the like; polyimides such as
polyimide, polyamideimide, and the like; polyamides such as polyamide 6, polyamide
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Among these binder resins, any one or more of polyurethane, polyesters, acrylic resins,
polyamide, polyimide, epoxy resin, oxetane resin, aziridine resin, melamine resin, and
polyimide silicone is/are preferably used in view of easy mixing. Moreover, acrylic resins are
suited to use fob.& glabsmidssirateatyeieideof highdtreligss Anet @xsieHeutran gpdyeimpylidOR63]
Furthermore, it fngiateragpde afitheninder resinaedtiaiisetliinid pelymstwhishdsoeurpey
heat eneray anggp ol s ifilorouifife AHNTIMIE RANMRINEIGHIP RLIEH P 1ot
energy, a reactl\ie ?ﬁotyma ?ﬁ?ﬁ a self-cr sslinka tI’e l?r?gﬂTer' _06 'Ed,e r?a%gtlve q
polymers are pBISRREksPSBEIRELE B MR Ry MiBh S HSYWi P HLERN N SUprids an
hydroxyl group HalBexytrgpeupesamhuriaee ssetarf@igedup refipcidypgrbup resminsyeoepesing
the like. Specificr@xaimphis gfollyéridendiicens;inelyde: phahdupctional; alodhaiasuainapiéhylene
glycol, diethylepg;g! giaroryigReghycald gysaineAndtasrlike; carboxylic acid compounds
such as malon;fO%&g) , succinic acid, glutamic acid, pimelic acid, ascorbic acid, phthalic acid,
acetylsalicylic ac dipic acid, isophthalic acid, benzoic acid, m-toluic acid, and the like;
acids anhydrides suchﬁ‘f?ﬁﬁéﬁ?bﬁ%rm@,’ B disiRh sAHp eanici sef¥egisURRS dntmhutaRS
dichloromaleic bnhypeitieg temreiitrel gphibrdicanhydritie grotiahy dadphi adiowrtytbieidesins, or
pymellitic anhydrigessadih thadike; @xelaneatonaungsisich as 3,3-dimethyloxetane,
3,3-dich|oromefby})q;fetane,3-methyl-3-hydroxymethyloxetane, azidomethylmethyloxetane,

and the like; glycidyl ether compounds such as bisphenol A diglycidyl ether, bispheno] F .
diglycidyl ether, phenol MBYSE So S E AR SIoR: R ARSI r ARpr AR Iagon
ether, tetrabroribtaipihandithe dikpy aidplunsazationsgelssaion 19isphenblaay BrysiEidodifier @k,
2,2-bis(4-glycidytobiye yetohexsgdpnapiditen tcthpdigtglxsitdiglycidyl ether, 1,6-hexanediol
diglycidyl etherjggpgthylolpropane polyglycidyl ether, diglycidyl hexahydrophthalate,
propyleneglycol diglycidyl ether, tripropylencglycol diglycidyl ether, polypropyleneglycol
diglycidyl ether, epoxygrr%lc? ig efsgt%larﬁ%c%&rafgl_ﬁylae%e%fgfcg?[d%%%iggl%%ﬁé’f?%ﬁfé%%%%@%f?col
diglycidyl ether?@Kersr sty BRIGEYIEHRYIRINR e FBPBOIVET LI cRISARR T 8ly qiistige resin,
polyglycidy! etheelasaitisitsisinased pdiiglidsidiliestire is/eth piefrraidekzdri aieshd] giyicidiziether,
ethylencoxidephier@vety aidylietensglcityke toarsadipaiglanduthiadisan 9heaidy PN MGrdness
compounds sug@d@&}%g{gﬂgggpgm!ine, tetraglyeidyldiaminodiphenylmethane,
N,N,N,N-tetragﬂégéqél-m-xylylenediamine, triglycidyl isocyanurate,
N,N-diglyeidy1*5;5-dialkylhydantoin, and the like; amine compounds such as
diethylenetriamine, tridthifheraesesatinipereferablayibahite gradoraietinecontain robewdohsdyamsine,
benzyldimethykahichds triedd ibpdikyy leanergyamethyigbhenalyDHP(in abbreviated form of
Dihydropyran)\’li@ogjl(]fz-ethylhexoate), metaphenylenediamine, diaminodiphenylmethane,
diaminodiphenyl su orﬁe,redi%g/%?edl?rr}i e Poron tﬁiﬂgoridet Wgn%ettg)élamine me hanecliamine,
xylenediamine, ethylmefhyllmi 52018 aHg Y%Til‘éve;l%ng (f:j:}ly%ld cg?npgﬂrﬁ?ﬁsdbréegceavgﬁ olymer
epichlorohydrid"st bigHrafwstiakahie Rel¥Bfipounds containing two or more oxirane rings in one
molecule, or af06§k thereof. [0066] In the reactive polymers, crosslinking agents,
catalylsti,_ cationic pqlmewi?e Ptaters A8 aﬂ§ﬁréb@sbkatﬁémfls%%@rﬂ§ﬁ@lﬂgﬁﬁtlﬁl§w§mmﬁe
erosslinking age e [ in, Xy resin, metal oxi nd t e, Examples
of the metal o% %@gggls%@n’slﬁzlaf{%n@l %ﬁ%ﬁs %’%%R’a%%%?%‘fﬁ)é?%%(oﬁﬁ*@ﬂ%zfgﬁ%ﬂﬁtg“’“p’
Al(00C-CH3)2 EX s &1orD) i arete1ans) the Jen) Spesifiepipamplrvodbgimenome Beins g e rly

used. [0067] polyfunctional alcohols such as ethylene glycol, diethylene glycol, dipropylene glycol,

glycerin, and the like; carboxylic acid compounds such as malonic acid, succinic acid,
glutamic acid, pimelic acid, ascorbic acid, phthalic acid, acetylsalicylic acid, adipic acid,
isophthalic acid, benzoic acid, m-toluic acid, and the like; acids anhydrides such as
maleic anhydride, phthalic anhydride, dodecylsuccinic anhydride, dichloromaleic
anhydride, tetrachlorophthalic anhydride, tetrahydrophthalic anhydride, pymellitic
anhydride, and the like; oxetane compounds such as 3,3-dimethyloxetane,
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The self-crosslinkable polymers are polymers that self-crosslink with each other via functional
groups due to heating, and include, for example, those containing glycidyl and carboxy groups
or those containing both N-tnethylol and carboxy groups, and the like. [0068] The liquid
polymer which &Zcdiddobyrepiidekenazgy include oligomers or-nrtybBanehs:sunttladqelyaster,
ep:)xy V:;Sinl Oxﬁimﬁléﬁﬁrﬁm&ﬁ)}}’&@%@QM@M@%]?&W%r @&W&m@@sm}é@wﬂﬁiﬁﬂiﬂ% "
olyimide silico t e ui
poy Eﬁ%lgére Sl bé? 963h1 F W nHC'é‘iﬁc %‘8% téﬂ%lt S9!

polymer which |ST by optical energy in¢ ono unc |ona monoggg
sl hate,

polyfunctional MoNSHSEBF Rl She M R I RIRMORE G
dipentaerythritdiMdesegipéonta) acrylbiwhansbntaerythritol morseglyeidyty pentagidgylate, (..,
dipropylene gIyE,QLId%Q@rgAIﬁdﬂyttimethbépwwlﬁﬁeiﬁcryla&pg{mgryacﬂrop@xgltyiﬂdyylateether
4-hydroxybutyl ﬁ@%@éﬁe&& hﬁ |e’%'1'1@9rytlﬁﬁ?etﬁyf5( 19gr9é %tﬁééd”a}%’l?&?cﬂbﬂ
acrylate, |sobor Ia}ﬁ ﬁ eth ene coI di iag e(lit Et%nta thrltq trl c,yfﬂ 2olveid
tetrahydrofurfury rlme;%? bf%fg §Y?é?rlac aeek pro co‘?%’(acr tgey 01n>al
the lake: methaeewrawgmlag mﬁ@@mmmmeeﬁé% esiineriadtvhl
methacrylate, 1d@leidaéreshgty cpdirthetbaaglylate  digheiyllymethacrglsterdbepelyineithdceshate,
cyclohexyl metb@w&w @tﬁ@i@wgly&ﬁwimﬁﬂbw&a&p BoBibyiiayy! risthacsylate] Pysidy!
methacrylate, 1, dQLQJt”&Bh?&{é’J%&% d£$ a};!lg&ﬁﬂ“&%@%ﬂ?@ﬁ@&?’dephenol
a é[}é t

methacrylate, Ia EE‘ late, NoX y methacrylate
T e e g o

ethers such aslélwlél&b/&lw@mbﬁebutylgIyC|dyI ether, highésteaglorigydhrsndyediphenylmethane,
1,6-hexanediolyly¢NN ethreslyeimnghdidyhetiaarinsiearylglycigiglgiidet, and the iikeyanurate,
acryl(methacryfigmiglgs quehsas diacs Qagﬁwlamfﬁe tNeNﬂ@WeMﬁ&ryé@m,s@ﬁnds such as

dimethylaminogro %Iac Iamlde dim lamjnopr Imethacry la ethacr lamide
N-methylolacry arhpll %’ﬁndlmmhylac rgﬁar%l fe %?c?y%% ’i]rﬁorphollnégn REY }ﬁ[n (}/ gmime,

N-methylacrylaMhieinREiEy BHRssgHMRSylaRFaeY Nmqshpfiﬂa’emamtaé(dr@ﬂmmg&mhﬁa@henol
acryloylpiperidinélPRinydroxbbténintedrylamidenand thé like; Nimydretheas)30dti(@ssthylhexoate),

2-chloroethylvigdigsherylexsidineViny ietReo Rt @R, hydrmfdaiyhdnyl ethaiifone,
isobutylvinyl etHf&F/aH ;%HML%“%%%%% el and *}i Mﬁe @Xéh%&éﬁ%’ﬁbl'r?ﬁe%ﬁ%gd%@’ﬁ”y'

butyrate, vinyl mo oacetate vin plvalate an polymer
which is cured‘fﬂ)g) ’é’h‘ dagd) ‘?saeﬂ W ﬁnﬂh%f’(fi‘ ?Sﬁﬁ%ﬂ%‘ﬁfﬂfnbﬁ?ﬁ%f&eﬁﬁ ?fr? grin
polymerlzatlonQﬁ|ﬁ&ﬂl@i@ﬁicmmt(ﬂ§nm@@né% doateroipRciiones, Wiehlexisane rings in one
benzoylbenzoatrtcada o anipgsieisofetramethylthiuram monosulphides, thioxanthones, and
the like. In addffgggphotosensitizers such as n- butylamine triethylamine,
tri-n-butylphosphine, alnd the Ilkte m be mlxed ? tCatlo tspo merlza}lon initiators
include aryl diazonium sa sreaf:alr‘)'/ JATUTH SATta. Y %%ﬁﬂ S it A SR oI RUM
chelate, a-sulfomyidyketodessriteg datsriimay[ds7pse togpﬁ)@rcwlént Esfhﬁ]érwﬂaéwrésﬁgqgtﬂo
1000 % by weighiudd atieliont0f$h,bypareigiesin tokzthbbitidesondl tivdikoly iemayicstiof the

ph0|yan'oonbandn%@ie@é?d%slq)%éoﬁe’ﬁab%%&hhd\év @ﬁélhtrh% CRIQ@QLP“AW@@O@H{S@%U@E‘ESS
than 1 % by w v Y, e etl | U|C|et
When it is mor%‘ an 1989 ?%l% %%Ei“ﬁ Clﬁg con%%ﬁ ftygt]:i{)%t%e su C|err?t(la[yE o%??alne(l*]
to the amount B?O@Sﬁéilh‘éﬂﬂi/e polymer decreased in the conductive polymer layer. [0073]
[0067]
The self-crosslinkable polymers are polymers that self-crosslink with each

other via functional groups due to heating, and include, for example, those containing
glycidyl and carboxy groups or those containing both N-methylol and carboxy groups,
and the like.
[0068]

The liquid polymer which is cured by optical energy include oligomers or
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(High conductive agent) High conductive agent is a component to improve the
conductivity of the conductive coating film formed of a conductive polymer solution. [0074]
Specifically, the high conductive agent is at least one compound selected from the group
consisting of niptsgehroorntairingamiyasicrcyplixconspoundtangdresiy grappsodniaihyivgthane,
compound withpuygide)@eeyaiiiexyorat s I pRUS et N QaAIaHR GREDOXY groups,
compound With[@&@)j)r more hydroxy group(s) and one ore more carboxy group(s), compound

with amide group, compound with imide group, lactam compound, compound with glycidyl
Group. Sians counling SO S P SR e R kPSS o forec by
water-soluble o?affit se@nhinfhetesPNIygeiceyntempiBes cttRo beneticsphpporripers of
Nitrogen-contaiingdago suaticasyblipicmwipaupidis limel udédpymickinfsi cdintayhitey dipemikiggiatitol
atom %r_ld derivaéiyg_ﬁem@r%e{ymgaﬁfatﬁgesﬁmﬁmiHﬁéﬁmgyaf&ggstﬁl@w?%@pQ_iﬁ%ayﬂe&il\éegw&;ﬁof,
pyrimidines and, deriyativ y ines.a lvatives thereof, triazines containin
three nitrogen git%ﬁ@/Z%’dgﬁé’%\%(t?i@ésgﬁwggfge%ﬁ%a{ %gﬁﬁg ke. E’&rio?neépa?ﬂdy?érivgt?\yégﬂrebre If

imidazoles and®JBRSH-OsREnsdioLfiassyatrdiedraner teliosiiae dibvdsramrs gdrarayrfe.
used in view ofisgtoa saiciyiity. areptreshiftendoqgiol  dBprabific erertgsiydiQyridiacsslaiad
derivatives therenhinalodepyidii@late, trimethylolpropane triacrylate, tripropylene glycol diacrylate,
2'm_ethy'PYr?di%@'%@thxl@’“ﬁ{%a%?gi&&y'wﬁdiQ@%é&L!@Ml?béﬁQ"Eycol dimethacrylate, alkyl
N-vm_yl_pyrldmeh%é%{%p%gyfpéﬁl ine,2 ﬂffdg-t_rlrgetl'gé%ntdl]neé 3-(:l gnlo-_S-.mee&%ylgyndme, .
2-pyr|d|necarboxyti|c Aid -t ylfé-pyrla'lr%Car [ xy‘ﬁé’ﬁ&d, é fid inECarko a?éféhy%'g,ﬁém
inopyrid ine,2, 3nethashyiAGpyhenmé, me%aﬁm%pwmmé?zyé-dms%ammem disipmgary glycol
ine,4-hydroxypydethesrglayridhathylbtaih ah2tBachipiyt;oxgtpyidginen2tbapyidin e d, e aandid)
6-hydroxynicotifigeacderinathy! 220y end Py Hrdingsnathanol s Ssbigroxyigrtininacid sthyl,
4- pyridinemethl%gellaéij%g,digﬁég%])%th%p%%%@w{g@et-%ﬁ@?tr}Xé%JeliQr?/ I € tetrahydrofurfuryl
methacrylate, trimethylolpropane trimethacrylate, and the like; glycidyl ethers such as
allylglycidyl ether, butylglycidyl ether, higher alcohol glycidyl ether,
1,6-hexanediolglycidyl ether, phenylglycidyl ether, stearylglycidyl ether, and the like;
acryl(methacryl)amides such as diacetoneacrylamide, N,N-dimethylacrylamide,
dimethylaminopropylacrylamide, dimethylaminopropylmethacrylamide,
methacrylamide, N-methylolacrylamide, N,N-dimethylacrylamide, acryloylmorpholine,
N-vinylformamide, N-methylacrylamide, N-isopropylacrylamide, N-t-butylacrylamide,
N-phenylacrylamide, acryloylpiperidine, 2-hydroxyethyl acrylamide, and the like; vinyl
ethers such as 2-chloroethylvinyl ether, cyclohexylvinyl ether, ethylvinyl ether,
hydroxybutylvinyl ether, isobutylviny! ether, triethyleneglycol vinyl ether, and the like;
vinyl carboxylates such as vinyl butyrate, vinyl monochloroacetate, vinyl pivalate, and
the like.
[0070]

The liquid polymer which is cured by optical energy is cured with a photo
polymerization initiator. The photo polymerization initiators include acetophenones,
benzophenones, Michler’s benzoylbenzoates, a-amiloxim esters, tetramethylthiuram
monosulphides, thioxanthones, and the like. In addition, photosensitizers such as
n-butylamine, triethylamine, tri-n-butylphosphine, and the like may be mixed.

[0071]

Cationic polymerization initiators include aryl diazonium salts, diaryl halonium

salts, triphenyl sulfonium salts, silanol/aluminum chelate, a-sulfonyloxyketones, and the
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3-ethylqu incline, quinolinol, 2,3-cyclopentenopyridine, 2,3-cyclohexanopyridine,
1,2-di(4-pyridyl)ethane, 1,2-di(4-pyridyl)propane, 2-pyridinecarboxaldehyde,
2-pyridinecarboxylic acid, 2-pyridinecarbonitrile, 2,3-pyridinedicarboxylic acid,
2,4-pyridinedicdisoxylic acid, 2,5-pyridinedicarboxylic acid, 2,6-pyridinedicarboxylic acid,
3-pyridinesulfon@agid, and the like. [0077] Specific examples of imidazoles and

derivatives thereof inclygle igyrazelen2upaiinidesole fomsaRMimidasriRRads S, by
idazole, 2-phenylimidazole, N-methylimidazole,N-viny|imidazolc,N-allyiimidazolc,
1oy oy et TR LA CROSSERNS ARTHTAS 00 SN e Bt g1 o 400 %
1,2-dimethy|imi@améﬁmbe\’{ﬁm-@%@%mﬁqf&a&@é,indéérﬁ@g}&-@-ﬁ%@ﬁyﬁmihé’éolpé, weight, the
1-cyanoethy1-Zhmatihyyi midisz obadiieCyapobiingi 12y ety dodharimth)inmiffazole, When it is more
2-phenyl-4,5-difydlropyonefirylimisiazolee baeabdimidaspitrbe-innsazalodicariaxyic agithe
4,5-imidazo|ed|2c1: 5%9{8#8 aald |met&¥‘l1 bgn2|m|d zo{ é:2-am|noben¥|mldzitzole,

. . onquctive po T accreascd In onductive pofymer layer.
2-aminobenzimidazole-2-sulfonie &ci , 2-am Ino-l-met yfben2|m|dgz le, Y

2-hydroxybenzitfiddkole, 2-(2-pyridyl)benzimidazole, and the like. [0078] Specific examples of
pyrimidines andltighivanidestivieageoflinclude 2-amino-4-chloro-6-methylpyrimidine,
2-am?n0'4,6'diCh|0r0pHi@Hdéﬂﬁd}2:'@mi@eﬁtﬁsqmlﬂymwﬂﬂﬁﬂimﬁprpvc? the conductivity of the
2-am|no-6-chloggﬁﬂagig,@939{p¥ 10 En ca AU R NB Yo UP YR e,

ne

2-amino-4,6-di(;llaﬁr;¥xypynmi [
2-aminopyrimiding, 2-amino-4-methylpyrimidine,4,6-dihydroxypyrimidine,

2,4-dihydroxypyrimidinSBeeHitrokytheduigh condgativmarsabinirhigaseone sompratpbsshssicehiame,
2,4,5-trihydroxyisy rgmdineoR sistinygimidimiedigin-anotdivénikerd0@7io] cycliSpeaifowexianytéegf
pyrazines and geiyatbRsitiipreahinlgl e R RaiNg rof SHUARY 325, 2onfPIBthWIRY Raing.
pyrazinecarboxyli %%I 2,3-})&({ zmedlcarlaox%p‘c acid, 5-m thxlgxrazmeﬁrboa%llc acid
: . ore carhoX agz Ips, compaiind withl one ar more hydr Y Sroup(s) and one ore more

pyrazinamide, 5-methy py}, Inéamide, 2-cyanopyrazine, amimopyrazine,. = .
3-aminopyrazirf@raeXyrBoRPIRD:atqaPouSth 1L ARG BYi e R eIty Bfiqup, lactam
2,3-diethylpyragdmmcand, tieetipeund with glycidyl group, silane coupling agent, DMSO (in

abbreviated form of Dimethy! Sulfoxide), and water-soluble organic solvent.

[0075]

[Nitrogen-containing aromatic cyclic compound]

Nitrogen-containing aromatic cyclic compounds include pyridines containing
one nitrogen atom and derivatives thereof, imidazoles containing two nitrogen atoms
and derivative thereof, pyrimidines and derivatives thereof, pyrazines and derivatives
thereof, triazines containing three nitrogen atoms and derivatives thereof, and the like.
Pyridines and derivatives thereof, imidazoles and derivatives thereof, and pyrimidines

and derivatives thereof are preferably used in view of solvent solubility and the like.

[0076]

Specific examples of pyridines and derivatives thereof include pyridine,
2-methylpyridine, 3-methylpyridine, 4-methylpyridine, 4-ethylpyridine,
N-vinylpyridine, 2,4-dimethylpyridine, 2,4,6-trimethylpyridine,

3-cyano-5-methylpyridine, 2-pyridinecarboxylic acid, 6-methyl-2-pyridinecarboxylic
acid, 4-pyridinecarboxaldehyde, 4-aminopyridine, 2,3-diaminopyridine,
2,6-diaminopyridine, 2,6-diamino-4-methylpyridine, 4-hydroxypyridine,
4-pyridinemethanol, 2,6-dihydroxypyridine, 2,6-pyridinedimethanol,
6-hydroxynicotinic acid methyl, 2-hydroxy-5-pyridinemethanol, 6-hydroxynicotinic
acid ethyl, 4-pyridinemethanol, 4-pyridinethanol, 2-phenylpyridine, 3-methylquinoline,
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[0080] Specific examples of triazines and derivatives thereof include 1,3,5-triazine, 2-am

ino-1,3,5-triazine, 3-amino-1,2,4-triazine, 2,4-diamino-6-phenyl-1,3,5-triazine,

2,4,6-triamino-1,3,5-triazine,2,4,6-tris(trifluoromethyl)-1,3,5-triazine,

2,4,6-tri-2-pyridirghy|guintliazinegBif@impliding }-5yéibis e pbmidmelfori3 -cyclohexanopyridine,

acid)-l,2,4-tria21ia&ﬂ@q@}lum&h@@yridimiénﬁwW)&@&A triazigyridinecarboxaldehyde,

5 @ pynane) SRR A Uikt R danRRRE S idacmoiic  acid
ro-1,3,5-triazine, an t I

2-hydroxy-4,6 ontent af t
nitrogen-contai 1?1@%%‘:‘%13 é‘ﬁ'&‘%é’ﬁi P} 8%‘?8@0‘?}9*%1{?1@%%&(2 d?y(ﬁ"il Bdi(ffﬁbﬂ%‘é’lhc
relative to 1 maicéd ariribingsalfords ased puigaidtkemore preferably in the range of 0.5 to 30
mol, and espedi@dty7preferably in the range of Ito 10 mol in view of physical properties and

conductivity of the congictivie eQatip Qs\/elhﬁﬂlﬁago@&ns%atMO&MQQ&@&%%@%@%IC

cyclic compoung is less than I the lnte ac |on% nlt ean-c ntai matic cyclic
compound Wlﬂrﬁlﬁqe ilmld%m?e dnch)%‘c’%%% gated con ucrh\?gypo rﬁzeor?én S10 e% gi azo(fé(

nion an

conductivity may BeH g‘lﬂﬂﬂﬁé‘ﬂf’ > When the con%ﬁ%’f‘fﬁ’é%ﬂ}ﬁgen contalnlnd\]a?rg}ﬁlfa’déaéﬁlﬁtc
compound is mbfé-hydredathylpinite deiemntdodrietnd imudrde) condtethiviedpothymidadeases
making it difficultaiktaimsidhiedent cansbeivitymiAenzhikyroxy greseytansainentamprUnd
o of more hylidy ‘3””“"%&%‘*9@351'55 ot S A
S oo e B e R R e B RS
dimethylolpropRsife ‘&ér@nkﬁamﬂ%hﬁélqushﬁemér@m@qhbﬂ! euiiasants; @9%9@%@@@9&016,
neopentylglycal-dniinetkyloieitent - 2rsudbhid olpropaieél, pentaeyihtitol | eigsing benylnrittakzole,
thiodiethanol, glugReex attaliias g DrPupais Abih-AlHiacoRIGASife BRE the like; alcohol
polymer such @89%1 ulose, polysaccharide; sugar alcohol, and the like; aromatic compounds

ro

such as 1,4-di ybenzene, 1,3-dihydroxybenzene, 2,3-dihydroxy-I- pentadecylbenzene
2,4- dlhydroxyacetopheqﬁ?ﬁﬁ‘@cz S’iﬁfﬁ?%x%ceﬁéﬁﬁ’éﬁﬁ?& ol qiAGAYBSYERe n ZHERS noHglude
2,6-dihydroxyb2arophé rive o3 4ndihyigroigisimz ophenohe®s-tithidroXyre irophernoikne,
2,4'- dihydrOXyCﬁF&hﬂﬂylﬁldf@ﬁﬂlogogyﬁrﬁld‘iﬂﬁahydrOXydiphenY'QLﬁfﬂiﬁﬁA 6-dihydroxypyrimidine,

3,31,5,5r-tetra nylsulfone, hydroxy C i
salts thereof, Z@S%Q@d%cﬁl/ goé)g% Z{%Igt}% ~4-dih ydhﬁ@ y be ?O%H;%?dqeg gﬁg%ﬁggg@ﬁg a&%lc

acid, 2,6-dihydfG) BANIBIt ’&?d 3, 5- iSRRI BURNS 4-hydhSeflity Wi g
and salts theredft- dn@ﬁwwm@ﬁzeﬁ@arb@wwfomc achtidnd salts tRekedfiaminopyrimidine,

1,5-dihydroxynaphtinadeiory pyGirditiyidy Qi hragihyd adene;riznbd gy 2jtopyna phitbdieinend the like.
2,7- dihydroxynﬁ;gbgTalene 2,3-dihydroxynaphthalene,

1,5-dihydroxynaphthalgne-2,6-dicar oxyI cid, 1,6-dih ht Ien 5-dicarboxylic
acid, 1,5-dihydroxynap of: aclofl nlp gd)ly rak' Sphaélg fge“ Pfés gereo mdude 124 razY
4. 5-dihydroxyniBHiRslBNazne. disulfohis ma%aygéﬁgeehereof pyrazmecarboxyhc acid,

1,8-dihydroxy-3,6-maptitiedicmbdigdifonicidcid ancibaliy timgnecdrboxylic  acid, pyrazinamide,
6,7-dihydroxy-3-prpfjipaenssseRric acid and saljsc 80p0faing,3-trihydroxyb@Rzgesy razine,
rogallol), 1, s m fr ene
(Sme/thgl 1, 2)3 trlhg/ %%en}z{g(r?e agtf;'()xcy)%c g% %{3 trl ydégé)%)@ﬁée%éﬁ’tr’ hchrginﬁo%}g%mzme
diethylpyrazine, and the 1 e
[0080]
Specific examples of triazines and derivatives thereof include 1,3,5-triazine,

2-amino-1,3,5-triazine, 3-amino-1,2,4-triazine, 2,4-diamino-6-phenyl-1,3,5-triazine,

2,4,6-triamino-1,3,5-triazine, 2,4,6-tris(trifluoromethyl)-1,3,5-triazine,
2,4,6-tri-2-pyridine-1,3,5-triazine, 3-(2-pyridine)-5,6-bis(4-phenylsulfonic
acid)-1,2,4-triazine disodium, 3-(2-pyridine)-5,6-diphenyl-1,2,4-triazine,

3-(2-pyridine)-5,6-diphenyl-1,2,4-triazine-p,p'-disulfonic ~ acid  disodium,  and
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acid, trihydroxyacetophenone, trihydroxybenzophenone, trihydroxybenzaldehydc,
trinydroxyanthraquinone, 2,4,6-trinydroxybenzene, tetrahydroxy-p-benzoquinone,
tetrahydroxyanthraquinone, garlic acid methyl (methyl gallate), garlic acid ethyl (ethyl gallate);
potassium hydriddméinoxesoHfacidoeo-diichthéntie, §0088] like. The content of the hydroxy
group-containinggampound with two or more hydroxy groups is preferably in the range of

oo s AT TR ST SR

nte u fainin
than 0.05 mol (AT el R BLISul R SO0 G B ROy i e
resistance may%@"qwﬂ&léwtr*\nﬂﬁéﬁ thetedhtant anthesrrgarbxyrgferapeantanmmgconpedAd
relative to 1 mahof anvixvwcafnaiuypicdlthepotiariod dsnhaiy tyast Dk eld theveartenigof thhehl

conjugated conguGliveROMRR ﬁﬂrﬁk%&@&%’i%h@ £0RHNG S&%@f@@&%ﬁdﬁ%h@ge@s@ﬂfﬁﬁlﬂtﬁ%ol
obtain suff|C|en conglucttw'@/btt%(l) 0084 Carboxly%g‘rou atg:cogt |1r(1>|@ comrpao qﬂ Wtoltvgrtl)lé)nr
S

1tro c%ntalm
more carboxy grou onta pounas wi

more carboxy gﬁ%ﬂ?lﬁema@“@ﬁbﬁ%‘!%‘?ﬁow Wél&%“éﬁ)ﬁ?p&fﬁ sﬁ‘l‘h %&“ﬂ"f&f@’ Eyaé‘i'&y e
fumaric acid, itaewiitcianid, dithasdhicemicht wfdloridmei-dodtdnisgedivatiooyylic emithasuddnic
acid, tartaric acighradhpic180ithd-Glticatienteidhg togogRici ot eiie poligmanttihadisanaking

aromatlccarbowugfg&m% COPPREMNES; it Whigh-ab l@ast one or more carboxy group is bonded
to an aromatic ﬁé%gimh as phthalic acid, terephthalic acid, isophthalic acid,

tetrahydrophthali hydride, 5-sulfoisophthalic acid, 5-hydroxyisophthalic acid,
methy|tetrahydEblpxﬁmwlérahwaﬁ@emg@omm%mﬁnm mm@fﬁrﬂ&ra@mbxync acid
dianhydride, benzophdhaingiktraf shioossi gidignbydsic ghaphpbahes edibaroxy icoac ity droxy
rimelitic acid. pyggaHiascihadibeishialiealiasic bYchrpuRy dg%ﬁﬂﬂﬂh indiagstic
acid (acetic thloﬁ% Oglll))l.{ ric a |d qué%(szeetﬁ al(l:jl((;li Jmino rgrg e ag dlm 10 like. (19085]
The content of fne carbox grou ﬁ1 cormp gun d with 6 ranoré carb ?(’ d’roﬁ
preferably in th@’l%n@é%‘?ltolﬁmlﬂﬂéﬂéﬁ\’/elbé T%FSP&mbﬁf&‘ﬁ%\?B‘%‘f tl‘?SoﬁBW%}ﬁiéfFPIand
more preferabl{rimeatielpdetbanaf Qidatylolpnaiaihps tdeeytoitendipetiecnabbiony thiodiethanol,
group-containingees¥)patintciadeIhan4it aeal,relativenie dcOkal amionis; (RO HEIGmer
Carbory Group o n TR BASREIEE, A an.%w“'%%‘a% of
the polyanion, fiie € %ﬁf@?ﬁ?@?’&%rﬁ.&gg@é@éﬁm& poy TR oRy- &cﬂ’?ﬂ@gﬁ%f
decreases mal@ﬁgdﬁlmmm%wbmguﬁaéﬁvémmwwen@@ﬁ &a@dﬁ@ﬁwmﬁ@@mg@f
the conductive Lodiinglrmeybaeophanged3 [DOBGH{bhytemxyhedonar Boxyihyotiastennbalivinghe,
compounds Wit/ AirBRYEE RV REHGQUP(S) and one OQ'EOJ% Qéfﬁﬁﬁr&Q&&Bﬁéﬂylsulfone
B D O g SR R M AR ST R R
group(s) and oré 0" more carlox mekd ar aric’acl fiyc

dimethylolbuta#®lc ac®itithetrgiol é E%ﬁéldbﬁzﬁlﬁcéﬁ@ac?@“ SIHYQBB?Y ic Qﬂao‘&nd“ﬂ‘k
like. [0087] 2, $wihgdrtentbehzhie laydkoXy-dig daryobsngraupsd; dhiaditipdreomipoanid with,
one or more hyhBRIHA I0HRNE Kidnaie @ﬁf@QPfé’r&fpupéshyiarQﬁ?B%@@hél R RS

by weight re'até‘é? to 0P pé’afﬁ% Dy ‘?Fe ¢ '364" @é%o fr%‘ {?1%%%9'0 %”&h#%&&c%%}%ﬁla Sp%e

conductive pol mer and more Fre era ywe| h ent of t

hydroxy and carB Palring c%%%ﬁﬂ’iﬂ”fé’%%@fﬁlﬁﬁei pa%tg’oﬁ}‘ngQﬁYHEB’PfBﬁ]@fﬁlty
and heat res|sthﬁt§th9><BeaM§bﬁﬂ@iéﬂ&6W1h@tthﬂleontent of the hydroxy and carboxy acid,
groups- containimgd@ﬁ;mmynﬁbiﬁmeﬁe-Mm&QQ&pws aeryeight staehgaratembpiitincit  acid,
conjugated CO'TQPGI BRIAIGRIR NG GRAROMEIMS CRANNG ARG FRaRES 2k R AU d0and
obtain sufﬁuen% ts 't e?’gog Y ?ﬁé)%%]ydroxy 3,6-naphthalenedisulfonic acid and salts thereof,
6,7-dihydroxy-2-naphthalenesulfonic acid and salts thereof, 1,2,3-trihydroxybenzene
(pyrogaliol), 1,2,4-trihydroxybenzene, 5-methyl-1,2,3-trihydroxybenzene,
5-ethyl-1,2,3-trihydroxybenzene, 5-propyl-1,2,3-trihydroxybenzene, trihydroxy benzoic
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[Amide compounds] Amide group-containing compound is a monomolecular compound
containing an amide bond represented by -CO-NH- (CO is under a double bond) in molecule.
That is, the amide compounds include compound containing functional groups at both ends of
the above bondicadmpobyticortainphgnoyelic tampenmbebopdedoat.ongibndofytrmzbdahyde,
bond, urea contatyneRARBERi A EINCHONBLEMURK MRMOth enfhaRexdarivatixep iakgof,

o v O R O NS RO By,

malonamide, sucg¢inamide, maleami umaramide, benzamide, nap
sophthalamideE PSRN SRR RERT 4 RBH CORBRUNE. 2. fulamide. formamide,

N-methyltbrmah®@fs bropionamide,propiolamide,butyramide, isobutyramide, methacrylamide,
palmitamide, stearylaniitle,cobetaimide tiexamictsy gfubapacoidsin ag pam poed vithanwaor imlee
glycolam ide, lagiamkide: AR ATARJaHMBMILR AT RIS 0aNPYAMIR PHHVEMIHENic
acetoacetamide, dimgiiydacsiamide, benzylamide, NN 0 10 10 mol.  When the
ethylenediamin%telipaacetaﬁwl erdiacetamide frlace mide, d?lggnzarrilde, %nbenz’aml, e,
rhodanine, ure£°1Ht &Y 1o hifsRire £ iareanBiRinecenRARAy e, o8-8 hatal ke to 1
1,3-diethylureandérifatives¢crgroaof vaid fHbelikelyf@d@0]conduchivitthand dwatlaenistancamby beed
for the amide cagrmpatieds. Avhdamidesitg uieN-mRatbylagiprootieahgroatihdmerbrar km

e e Y eSS 0, o o e
de.2-nydroxyetALERTA A NG BF R TAH e e eI R e
N-methylolmetfepjtdhstfEcsnticeis ke iipdoa] The molecular weight of the amide
compound is pefsdbly 46 to 10000, more preferably 46 to 5000, and especially preferably 46

to 1000. [00_92][Carb'5§3§ &80 _iﬂ?ﬁg%m{%m%ﬁ@%%mﬁfﬁé akyol @reffq parts by
weight relative to 100 RaLs by wi e%ln the total of the pol %nlguqﬁ?n&% e Jrconiy ated

conductive polymer, ang more p?le era%)f?; §6)¥8'§88a6r3r %y Wel | er conteeﬁ?rg??fﬁe
amide compouBtP1d8e!ida APt PRBIin EASHERTRRAEAS TR A PaLIS AR fHiBgrigdcid.
insufficient. Whigiedhie ecidteniirasforiie andideadompatiddl id-ntaeethicartsGlicpmits bycoimightidhe
content of the itz aaigdemie usivernelubask indide gondusilvectating dredcanesivakieg it
difficult to 0btai&cﬁHIiftii%l%%oggiﬂg%tﬂxgt}éOmpounds, in which at least one or more carboxy group is
bonded to an aromatic ring, such as phthalic acid, terephthalic acid, isophthalic acid,
tetrahydrophthalic anhydride, S-sulfoisophthalic acid, 5-hydroxyisophthalic acid,
methyltetrahydrophthalic anhydride, 4,4'-oxydiphthalic acid, biphenyltetracarboxylic
acid dianhydride, benzophenonetetracarboxylic dianhydride, naphthalenedicarboxylic
acid, trimellitic acid, pyromellitic acid, and the like; diglycolic acid, hydroxydibutyric
acid, thiodiacetic acid (acetic thiodi), thiodibutyric acid, iminodiacetic acid,
iminobutyric acid, and the like.
[0085]

The content of the carboxy group-containing compound with two or more
carboxy groups is preferably in the range of 0.1 to 30 mol relative to 1 mol of anionic
group of the polyanion, and more preferably in the range of 0.3 to 10 mol. When the
content of the carboxy group-containing compound is less than 0.1 mol relative to 1 mol
of anionic group of the polyanion, conductivity and heat resistance may be insufficient.
When the content of the carboxy group-containing compound is more than 30 mol
relative to 1 mol of anionic group of the polyanion, the content of the m conjugated
conductive polymer in the conductive coating decreases making it difficult to obtain
sufficient conductivity, too, and then the properties of the conductive coating may be

19



[0093] [Im i de compounds] As amide compounds, monomolecular compounds containing
imide bond (hereinafter, referred to imide compounds) are preferable in view of increasing
conductivity. The imide compounds include phthalimide and derivatives thereof, succinimide
and derivativesctiogedf; benzimide and derivatives thereof, maleimide and derivatives thereof,
naphthalimide apegelerivatives thereof, and the like depending on structure. [0094] In

addition, the imj P re classified | iphatic imide, ic imi n ike
depending on%ge‘??ggég ogif%%%%or%r?g( %gaﬁf%é %%1}{1@“@ d@ém&ﬁ?gﬁ%ﬂm@é gge%g?a%blg){%%w
of solubility. [0G88{P'> 2RiotEelel ec%flﬁ%ﬁéﬁéol‘f’ﬁ compounds are classified into saturated
aliphatic imide compouftiRalangiuirsaesbated srRReKY BRTCORIIB NS EIMBIHNT oSS lena Y
unsaturated alipha¢ibydrids gesnpEuad hagingrmnsairtaiedgoandsh atvhekntaanio achtoghg dnic

molecule. [009%§9mﬁ%ﬁ§léiﬂﬁ%ﬂﬁci%ﬂﬁ G%ﬁ%ﬁr&ﬁﬁ%@%ﬁﬂé%ﬁ?&eﬁ@ﬁg BMitaconic
CO-NH-CO-R2 %vgpfc eﬁ&p of Rl and R2 is saturated hydrocarbon. Specific examples

i
. 4 ] : / R
include cyclohefaﬁe ,gj-%lcarboxmlde, allantoin, hydantoin, barbituric acid, alloxan,

glutarimide, su&?ﬁ%ide, 5-butyrichydantoin acid, 5,5-dimethylhydantoin,
1-methylhydantoin, 1,5 Baerioestngbfdateiro Sy apd antbinsieetivpeiwntaining compound with one
N-hydroxy-5-naebgsens&ayigaioxinmidese micasaazidbe:a; axdiptsg tRydrderasinyl 8I5000IM
ide'biS[Z'(?‘U‘?Ci&lmj%?%X@’it}%[&Yﬂ@é%el%'ﬂ;%%%ew@réﬁ@m%@fwﬁ@H%CBH?M%' and the &
CyCtheXy“mld%bl%Ggattgg élon%uctive polymer, and more preferably 50 to 500 parts by weight. When
the content of the hydroxy and carboxy groups-containing compound is less than 1 part
by weight, conductivity and heat resistance may be insufficient. When the content of
the hydroxy and carboxy groups-containing compound is more than 5000 parts by
weight, the content of the n conjugated conductive polymer in the conductive coating
decreases making it difficult to obtain sufficient conductivity.
[0088]
[Amide compounds]

Amide group-containing compound is a monomolecular compound containing
an amide bond represented by -CO-NH- (CO is under a double bond) in molecule.
That is, the amide compounds include compound containing functional groups at both
ends of the above bond, compound containing cyclic compound bonded at one end of
the above bond, urea containing hydrogen as functional groups at the both ends and
derivatives thereof, and the like.

[0089]

Specific examples of the amide compounds include acetamide, malonamide,
succinamide, maleamide, fumaramide, benzamide, naphthamide, phthalamide,
isophthalamide, terephthalamide, nicotinamide, isonicotinamide, 2-fulamide,
formamide, = N-methylformamide, propionamide, propiolamide, butyramide,
isobutyramide, methacrylamide, palmitamide, stearylamide, oleamide, oxamide,
glutaramide, adipamide, chinnamamide, glycolamide, lactamide, glyceramide,
tartaramide, citramide, glyoxylamide, pyruvamide, acetoacetamide, dimethylacetamide,
benzylamide, anthranilamide, ethylenediaminetetraacetamide, diacetamide, triacetamide,
dibenzamide, tribenzamide, rhodanine, urea, 1-acetyl-2-thiourea, biuret, butylurea,
dibutylurea, 1,3-dimethylurea, 1,3-diethylurea, derivatives thereof, and the like.

[0090]
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[0097] Unsaturated aliphatic imide compound is a compound represented by
RI-CO-NH-CO-R2, in which one or two of Rl and R2 is/are one or more unsaturated bond.
Specific examples include 1,3-dipropyleneurea, maleimide, N-methylmaleimide,
N-ethylmaleimide, N-hidrieynralyiandds cah-Biesusial ¢im ke butakesdypistaal efmigioadene,
1,8-bismaleimigiegsdane, N-griRpMyReahitivaleinugestayichtamdkeadi@08] N- efm%mgkﬁmar
weight of the inide,cf ﬂﬂ%ﬁ%‘éfgfa 18£efer%f’f~‘l %&%?BQRMHE‘?Q]S Preferabhn iy i%% r

especially pref e cont e imide_compoun
oo 10000 e R BRIl v DR A PO b oo o ﬁfﬁ?d%‘fé‘

conductive polynmdirsethelipethagidemided rbrecindrdzenyimileo SSorpatedmsiieiyanidehen
the addition of tind tmnike.compound and the imide compound is less than the lower limit, it is
not preferable l'{)@z;q se the effect according to the addition of the amide compound and the

imide compound decr Ses. nthe dition exceeds the upper li |t iti t (;rable
because the concentration 0 6f‘I%e corf%lg akte cagfflg%gﬁ\l? e (Ppse)r |£1 rad‘ﬂ'cﬁegc}toarl:g& Sére

conductivity deRyef5&bYy (61065 % Ef’grﬁSEﬁﬁ?ﬂé'LH’iﬁ?rablyLééf’a Wmpound is a cyclic amide in

molecule of an{f¥edrboxylic acid, or a compound in which its ring is in part formed of
-CO-NR- (R is hydrogemetaitynswistitugnilicHowpyaid ah prefefable Cassno@inms B theding
may be rep'ac‘?glémé'QﬁafHéaf)%ﬂsoB?%f&ﬂt‘?ﬁnﬁxeﬁ&mBP%Q@&%&S@%&%&W%‘E&E&%‘&dG

pentano-4-lacta entanelactam-5-met 5-m YT din

i, 6o S DTS AL e N 1 S00 PRIS oMot IHU B ontent
compound is ppéféapRidocRmpopd ipdets Hpivbipit Ryl atRishie codystiMisysnd/Brghtesitisacotal
of the it conjugatgdbedngiffitiieatpolWhar thaddherpolyhnianidndimoiepiefesabiyabG 00 (GROEG

parts by weig hbW@%tthﬁe%ng%@fﬁ@% b’éﬁ}ﬁéﬁt&@U&HQ&&@&%@%&P%E@%AQ&%&U%&M@
not preferable Qecause th effe 3{ m(g)p the ddlt on %f the. factam compound

Y
decreases. When the addition lexcee am er lim |€ i< ot prgferable because the

concentration ¢f8R&lt conjugated conductlve polymer |s reduced and thereby conductivity
decreases. [0102ii{Sopoigphigdolip-containing compound] Examples of glycidyl
group-containing compauagsdé duske @ivgid yhensrietnds stéphpasnathyiatusit eiiele bond

Duigicy el DO lber bR, U TR ST Rl
ether, isphenol &, AoV} giher QS ST o<t (i gl e ey o

succinimide and derivatives thereof, benzimide and derivatives thereof, maleimide and
derivatives thereof, naphthalimide and derivatives thereof, and the like depending on
structure.

[0094]

In addition, the imide compounds are classified into aliphatic imide, aromatic
imide, and the like depending on the type of functional groups at both ends. Aliphatic
imide is preferable in view of solubility.

[0095]

Moreover, the aliphatic imide compounds are classified into saturated aliphatic
imide compound having unsaturated bond between carbon atoms in molecule and
unsaturated aliphatic imide compound having unsaturated bond between carbon atoms
in molecule.

[0096]

Saturated aliphatic imide compound is a compound represented by
R""CO-NH-CO-R?, in which each of R' and R? is saturated hydrocarbon. Specific
examples include cyclohexane-1,2-dicarboximide, allantoin, hydantoin, barbituric acid,
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[0103] The content of the glycidyl group-containing compound is preferably 10 to 10000

parts by weight relative to 100 parts by weight in the total of the it conjugated conductive

polymer and the polyanion, and more preferably 50 to 5000 parts by weight. When the

addition of the glirialy| glowpicoletakuicwgnooirigodHdiipdesltnamntheidweShdnigthyshgdantoin,

preferable beCauﬁ%tH}%?iﬁtﬁ%ialeOFdiﬂgs}?—ﬁhﬁ@ﬁ'ﬂi{mr%me glycsih(ywmunrmﬂtaining acid,

compound decw_%§?§ﬁxwg§1r&r%qn%gg_ iqny ?t?o‘?ﬂ%iﬁl:e upper limit, it is not prefg&%ti)ggrpa%@éfse
t

the concentration of the 71 conjugated conductive polymer is reduced and there
conductiity debrEALBE HIORAIEIHE g A0S o S CH OGRS BT R oty
agents, vinyltrichioe8siltearsoritsyieeimatioxyss lelisa xlimjeicmbibpdikne,
2-(3,4-epoxycyfprobexyl)ethyltrimethoxysi lane,3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyjgligiiiauyisianmetid MeidRVRIAPYIRIE tROXY SUaRB o Rraty FyERRIP YS!
'a”e’3'metha°r}£“°éé§9ﬂiﬁﬁﬁ6‘§£f‘%%’i&hﬁtﬂ%%sl')?%‘% Frethagr '9%%%0BP(é”ém%to*}%X,%ﬁ%‘é%‘&efed
3-methacryloxypropylmethyldiethox sﬁanesilane,_ -methacryloxypropy friethoxysi ane, §.
-acryloxypropyRAffethdRsrlitrramales iarhide difylip BIARBEB o HeEH Mt FbX RRkiRide,
N-2-(am inoeth¥etybmalinoptapyltriethoXydykdmeymaleimide, 1,4-bis-maleimidebutane,
N-2-(aminoethyl s HRAunopiashiametnexyistansadRet iR, PRodab idymeipxyRilane, and the
3-aminopropyltjethoxysilane, 3-triethoxysi lyl-N-(1,3-dimethyl-butylidene)propylam in e,

N-phenyl-3-amL8(§§)é pyltrimethoxysilane, N-(v inylbenzy1)-2 -am inoethy1-3 -am

inopropyltrimet ilanehydrochloridesalt,
The molecular weight of the imide compound is preferably 60 to 5000, more

preferably 70 to 1000, and especially preferably 80 to 500.
[0099]

The content of the imide compound is preferably 10 to 10000 parts by weight
relative to 100 parts by weight in the total of the @ conjugated conductive polymer and
the polyanion, and more preferably 50 to 5000 parts by weight. When the addition of
the amide compound and the imide compound is less-than the lower limit, it is not
preferable because the effect according to the addition of the amide compound and the
imide compound decreases. When the addition exceeds the upper limit, it is not
preferable because the concentration of the m conjugated conductive polymer is reduced
and thereby conductivity decreases.

[0100]
[Lactam compound]

Lactam compound is a cyclic amide in molecule of aminocarboxylic acid, or a
compound in which its ring is in part formed of -CO-NR- (R is hydrogen or any
substituent). However, one or more carbon atoms of the ring may be replaced by
unsaturated or heteroatoms. Examples of the lactam compounds include
pentano-4-lactam, 4-pentanelactam-5-methyl-2-pyrrolidone, 5-methyl-2-pyrrolidinone,
hexano-6-lactam, 6-hexanelactam, and the like.

[0101]

The content of the lactam compound is preferably 10 to 10000 parts by weight
relative to 100 parts by weight in the total of the m conjugated conductive polymer and
the polyanion, and more preferably 50 to 5000 parts by weight. When the addition of
the lactam compound is less than the lower limit, it is not preferable because the effect
according to the addition of the lactam compound decreases. When the addition
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3-ureidopropyltriethoxysi lane,3-chl oropropyltrimethoxysilane,
3-mercaptopropylmethyldimethoxysilane,3-mercaptopropyltrimethoxysilane,
bis(triethoxysilylpropyl)tetrasulfide, 3-isocyanatepropyltriethoxysilane, and the like. [0105]
The content of theesilanbecopptindimdfents imayptberefddddeirberayantbentoas metdede Dot
particularly limitegjubag cosiemitisciseianably ke d dR0Mhaakisoydvaigh adysto 100 parts
by weight in thqdp@% of the TE conjugated conductive polymer and the polyanion. Examples
[0106] Refigig fg’) Tab. 1, Examples 1 to 4 according to the present invention and
Comparative E 4 §94PIQPEA LS FiNBRYAW. [0107] (Preparation of Material) [1]
Preparation of Polystyré¥ansleforfté Aglixridyl 2@eurcsasiriiting stypeewidtoniidudas gkdgiled
in 1000 ml of iocopohadigadcvaterethyldl g idly bretheonibuny [peysidfatetioddizhugy idwriddissthbred
in advance in 191mg@fcw?t%fﬁ@@%a%@ﬂr@nw{ﬁ@r,oy@e%mmwhilﬁ@ﬂ@ﬂeg/@t @ifoidnd

this solution wag,stirred for.2 hours. 1000 ml.of sulfuric acid diluted tQ,10% b ight and
10000 mi of torc ey st B e M B
styrene sulfona&%{%out 10000 ml of the solution containing polystyrene sulfonic acid was
removed using an ultrafitg attotenbathd, 40000 ngtaficensxivinen getipaandr iwasectadeldy 10 the
residue, and ab@odd.GRRS Byl wEihe RlulieNINDS [RMOBeAWRINGithhdtbaTibRten: Peaifigdiedhe
above U'traf"traé&%&B@E%&M@%@ﬁ%%@?am{)‘ﬁ?a‘i‘;@ﬁ%éb‘xl%?&%?%Wm%@tp]aﬂg’%) ight.
ion-exchanged ﬁter as 3dded tr%ﬁ%f)b %I’Iiled filtrate, and abou 10%0.0 inl o%‘hthet olg)tlon
was removed uSiHg tHE AR SoR Frtivist! -BRNRIRPEAPAIR SOSPRSMLR U5as Ve Rt P iHTee
times. The ultrdfiftFatibis ok dederabirebecaystohsnaffactaseor e da I drensriHe o of ithsfigheidr
membrane: 30@otif>rosmifiivy sysismnkeledremiestiorlow tiated3DD axidéoeds Menypaniénpgriial
pressure: 0.12 Rt preferable because the concentration of the 7 conjugated conductive polymer is

reduced and thereby conductivity decreases.

[0104]

[Silane coupling agents]

Specific examples of silane coupling agents, vinyltrichlorosilane,

vinyltrimethoxysilane, vinyltriethoxysilane,
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, 3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyldiethoxysilane, 3-glycidoxypropyltriethoxysilane,
p-styryltrimethoxysilane, 3-methacryloxypropylmethyldimethoxysilane,

3-methacryloxypropyltrimethoxysilane,
3-methacryloxypropylmethyldiethoxysilanesilane, 3-methacryloxypropyltriethoxysilane,
3-acryloxypropyltrimethoxysilane,
N-2-(aminoethyl)-3-aminopropylmethyldimethoxysilane,
N-2-(aminoethyl)-3-aminopropyltriethoxysilane,
N-2-(aminoethyl)-3-aminopropyltrimethoxysilane, 3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-triethoxysilyl-N-(1,3-dimethyl-butylidene)propylamine,
N-phenyl-3-aminopropyltrimethoxysilane,
N-(vinylbenzyl)-2-aminoethyl-3-aminopropyltrimethoxysilane ~ hydrochloride  salt,
3-ureidopropyltriethoxysilane, 3-chloropropyltrimethoxysilane,
3-mercaptopropylmethyldimethoxysilane, 3-mercaptopropyltrimethoxysilane,
bis(triethoxysilylpropyl)tetrasulfide, 3-isocyanatepropyltriethoxysilane, and the like.
[0105]
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Water in the obtained solution was removed water under reduced pressure to obtain
polystyrene sulfonic acid in colorless solid. [0108] [2] Preparationof a Solutionof
PolystyreneSulfonic Acj -doged tPo fl’a%,4-.II:_(tStlglenegioxXthic%Ehene 14.d/2d%of ¢
3,4-ethylenedioxythiop ReAdh Lollfigh BHSMER "ﬁy gﬁsnsql\%% 56.7°G o np%? sBreRe” 28
sulfonic acid obR&fYeeh iff (1t iRPERGRH Smﬁ?ﬂexgﬁéﬁg’éﬁ%d@rﬁfé@mii@d%\tl BE Piifsby
mixed solution wagmatrtiveeth at(@O0pEst2 D6 4vgighft amithertininh peitbalfateodjsgahdeddnd2O@vn|
of ion-exchanged \yatehanghSgdig-afaan oxidation catalyst solution of ferric sulfate were slowly
added while stirring, and the mixture was stirred for 3 hours to react. 2000 ml of
ion-exchanged water was added to the obtained reaction solution, and about 2000 ml of the
solution was rer]ﬁmalﬁ?sing the ultrafiltration method. This operation was repeated three
times. Then, 200 ml of sulfuric acid diluted to 10% by weight and 2000 ml of ion-exchanged
water were addgd @e]the treatment solution filtrated as above, about 2000 ml of the treatment

solution was removed wgiRgthed FafltaEgapeIhed. 2000 AliRL IR R HRERAEthVERIR AT

added thereto, %ggn aboutezlg)o n]I 01; i

tth% SO|LétI0n. r?moved using the ultrafiltration
arativ xamg [ are aescri éj%@ oW,

method. This operation was rep ated thré& times. sequently, 2000 ml of ion-exchanged
water was added to the obtained treatment solution, and about 2000 ml of the treatment
solution was refdd0@d using the ultrafiltration method. This operation was repeated five times,
and thus about (i nsiaiaia)blue solution of polystyrene sulfonic acid-doped

poly(3,4-ethyler@,?dlg,g &l@&pgﬂg}]@@@glﬁ%& Wag obtained. The ultrafiltration conditions
are the same as 11%%1%02%]5_] Préparation of g glass substrate . Q) F?éas substrate was
prepared by chemically2tch g Ty e Dsme s Aiperarcvis EORMARDAlc oesac baneee
bubbling using ¥ateixtlild efhyremstie eeEidl ftporsiditineceaend dsreivpdidnadvrrhdngl8gal of
substrate had Oxaterwin dddel iegsy Be2otlagre asrntyvatilc st ang)eQf sidriasaphitidOvi308
um in arithmetigypeaorahiness fao IAL3PLILRIGRRalioR PI935 WA 100d@IAES
substrate was prepared by, chemicalletening (3310 d#,qof salion (Smpsratue) 2 fonignic
glass while bub%ling asin IOWeT. The glags SubSITate had U4 mman thic ess,rg.iy

degrees in watéFEetscRAgid QLRI dsaelutes goptainingpRYRraa P THYARsdd was
[0111] [5] Prepasakiondofsingkasslsafbistatie methddgl@88subsfrae-avalsapged awack pchddedaally
etching (38 to 4B.Gfwe|UiHINIRMPAIGINIR) dMARISHigissaWBIHR RdORINgG theindafiaues.

The glass subsitalg fad 4 (YR UNGARRARR GpURRAEERI0 AL SR ARSI STUITRRy,
and v p'nlxllagut 10000 ml ion-exchanged water was added to the obtained filtrate, and about

10000 ml of the solution was removed using the ultrafiltration method. This
ultrafiltration operation was repeated three times. The ultrafiltration conditions were
as follows:

Cutoff molecular weight of ultrafiltration membrane: 30000

Cross-flow system

Feed solution flow rate: 3000 ml/min

Membrane partial pressure: 0.12 Pa

Water in the obtained solution was removed water under reduced pressure to

obtain polystyrene sulfonic acid in colorless solid.

[0108]
[2] Preparation of a Solution of Polystyrene Sulfonic Acid-doped
Poly(3,4-Ethylenedioxythiophene)

14.2 g of 3,4-ethylenedioxythiophene and a solution obtained by dissolving
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arithmetic mean roughness Ra. [0112] (Measurement and Evaluation Method) (Arithmetic
Mean Roughness Ra) It was measured in accordance with JIS B0601-2001. [0113] (Surface
Resistance) It was measured in accordance with JIS K7194 using Loresta MCP-T600
manufactured by MitsRbRY EEhiRA s AerhaBR e il d Uiy RO Rk rliteareepansed A
transmittance wesmeasdred 29 d€cordhincminith 3181047936 usintgipkaze! T2AbIdind8ted g of
Instrument (NDixsRQnhpasiaateradso Mippav® ensholis dusides Gaerldad [9015]dPancil

Hardness)  Hargness hata sealsh & @é%heQﬁ%\!@%@dﬁmsamez%ﬂéﬂ@ﬁrmg,aéw%in

accordan ith JIS K ' [ .
cordance Wltmi]xtsure ?vg(s)(s)tilflrselg 90}%512&%2 ?(;l?egcst.spfgdgenql Igf \1](|)n—esxec;1929n6ge[io V%/%tgl was added to

the obtained reaction solution, and about 2000 ml of the solution was removed using the
ultrafiltration method. This operation was repeated three times. Then, 200 ml of
sulfuric acid diluted to 10 % by weight and 2000 ml of ion-exchanged water were added
to the treatment solution filtrated as above, about 2000 ml of the treatment solution was
removed using the ultrafiltration method, 2000 ml of ion-exchanged water was added
thereto, and about 2000 ml of the solution was removed using the ultrafiltration method.
This operation was repeated three times. Subsequently, 2000 ml of ion-exchanged
water was added to the obtained treatment solution, and about 2000 ml of the treatment
solution was removed using the ultrafiltration method. This operation was repeated
five times, and thus about 1.5 % by weight of a blue solution of polystyrene sulfonic
acid-doped poly(3,4-ethylenedioxythiophene) (PEDOT-PSS) was obtained.  The

ultrafiltration conditions are the same as [1].

[0109]
[3] Preparation of a glass substrate

A glass substrate was prepared by chemically etching (38 to 42 °C of solution
temperature) a nonionic glass while bubbling using a mixture of hydrofluoric acid,
hydrochloric acid and nitric acid. The glass substrate had 0.4 mm in thickness, 6.2
degrees in water contact angle of surface, and 0.0008 um in arithmetic mean roughness
Ra.

[0110]
[4] Preparation of a glass substrate

A glass substrate was prepared by chemically etching (38 to 42 °C of solution
temperature) a nonionic glass while bubbling using a blower. The glass substrate had
0.4 mm in thickness, 6.2 degrees in water contact angle of surface, and 0.195 pm in
arithmetic mean roughness Ra.

[0111]
[5] Preparation of a glass substrate

A glass substrate was prepared by chemically etching (38 to 42 °C of solution
temperature) a nonionic glass while bubbling using a blower. The glass substrate had
2 mm in thickness, 6.2 degrees in water contact angle of surface, and 0.0008 pm in
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(Flexibility) Operation of winding a transparent conductive glass substrate around a pipe of
25 mm radius (R) in 180 contact and resetting it was performed five times, and rate of change
of surface resistance before and after such operation was measured. [0117] (Example 1)

A conductive pARIHBFLEORAIST RIS Bained by mixing 3.6 g of garlic acid methyl, 0.9 g of
Irgacure 127 (manufactured by Ciba Specialty Chemicals K.K.), 20 g of dimethyl sulfoxide, 2.5
g of hydroxy acfglatg, 7.2 g of pentaerythritol triacrylate and 300 g of ethanol into 600 g of the
PEDOT-PSS solytign ehiaingd ibvidh.apd siifhing the mixture. [0118] The conductive
polymer solutionAAtY‘vas a Iien(;}g)r%%rje ) fc}ce of the glass substrate obtained in [3] using a
slit coater of sefla'ilng'rﬁ der 157700 n manufactured by Innext Co., Ltd. under conditions
of 150 grn in a nozzle dayyaPmsHvREE RFeLtaeHY EhESBIBY g In a working distance and
0.11 ml in a discharge flow, and dried at 100 C for 2 minutes by infrared radiation. After that,
ultraviolet (120 p4 pfjhigh-pressure mercury lamp, 500 mJ/cm2, 178 mW/cm2) was irradiated
thereon for curi uctive coating film. Surface resistance, light transmittance
and pencil hard{r}%é{;%1 (g)%&g%%%é%%%%ctiv coating Jilm, and fI?xibgi% of the trans are?é nrdéb%tive
glass substrate were mEa& B ISR ATFENAL L IRED 1t To11R (EXEHp é? A
conductive polyrfapBetutisbBMiss b Feanispiisipef Bieng of garlic acid methyl, 0.9 g of
Irgacure 127 (manufactured by Ciba Specialty Chemicals K.K.), 20 g of dimethyl sulfoxide, 9.2
g of diethyleneqbqqq iglycidyl ether, 0.2 g of 2-methylimidazole, 250 g of ethanol, 50 g of
ethyleneglycol '{ﬁtf) C}Qagsofiz{égclg DOT-PSS solution obtained in [2], and stirring the mixture.
The conductive p(%}f/mer_s'(?lu lIon B was applied on one surface of the glass substrate obtained
in [3] using the slit coale8Bif LBRsNHAMSe - 7ae e dC Frrardaacturat Y higke oUsing!.
under conditiondagt/Bebghmiiea nioztriengap, ANDHANNEC mandoeting! spaedYipoongrhRdnshoku
working distanqgdisgiés &anliga discharge flow, and dried at 120 C for 2 minutes by infrared
radiation for curing to form a conductive coating film. Surface resistance, light transmittance
and pencil hardness of the conductive coating film, and flexibility of the transparent conductive
glass substratel{lérd measured. [0120] (Example 3) A conductive polymer solution C was
obtained by mixiteg<al slgrdtegarlic acid methyl, 0.9 g of Irgacure 127 (manufactured by Ciba
Specialty Chemicals KitandidSsgiat disegtteyl sultaxiter@d gndédieitydéneglyoceidigiycichddetier,
0.2 g of 2-methylimidazalg.@- A0S AR lisiAc ids3RRcalaianinl RPIEYapiiy/leneglycol into
600 g of a PEDOT-PSS solution (Crevios P111000 manufactured by H.C. Starck Ltd.), and
stirring the mixture. The conductive polymer solution C was applied on one surface of the
glass substratel®b@lned in [3] using the slit coater of serial number IS-79001L-NSC
manufactured gilemrelityCo., Ltd. under conditions of 130 urn in a nozzle gap, 40 mm/sec in a
coating speed, 100 UMgPepa iy KNG iistance-asshRm Londini &igehrsan daw aRnadlippabil 20

C for 2 minut infrare iatiopf ' . j ing. i f
esistane, lghL Y e A AL kb as PR AT, S o

flexibility of the FAREHASHEAEIERIAvESRESLe M ste YR RPFFREILY HaY measured.

[0117]
(Example 1)

A conductive polymer solution A was obtained by mixing 3.6 g of garlic acid
methyl, 0.9 g of Irgacure 127 (manufactured by Ciba Specialty Chemicals K.K.), 20 g
of dimethyl sulfoxide, 2.5 g of hydroxy acrylate, 7.2 g of pentaerythritol triacrylate and
300 g of ethanol into 600 g of the PEDOT-PSS solution obtained in [2], and stirring the

mixture.
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[0121] (Example 4) 'the conductive polymer solution C was applied on one surface of the
glass substrate obtained in [4] using the slit coater of serial number IS-79001L-NSC
manufactured by Innext Co., Ltd. under conditions of 130 pm in a nozzle gap, 60 mm/sec in a
coating speed, b% in a working distance and 0.6 ml in a discharge flow, and dried at 120 'V
for 2 minutes by infrareBhradatioetifer pelyimgrtsclotiona’cond wptliedcomtimg filma@urfabe glass
resistance, lighktisnaittbiaacanchpesicilikiagdnessokhecosduetive soatsg ftrroemd -NSC

flexibility of the PEQH&Q@&EQ& W%%QYQZQ'ai%ds%%gﬁi%ﬁﬁﬁf&g‘Sﬁﬁ'dbegm[q}‘rzﬁn@%‘i@ Qbe %

A conducti lution D dh f 2-met dazol
o csperom SR ERE oS 458, S R TE o 51 AT S o

garlic acid, 20 &@Wdﬁﬂétﬁm%@rfé%éhﬁa 2500est sl iatrten g fﬁftﬁﬁéfPEB@quS
solution obtaingd2f [®), cirid gtipricsgutieenmituyelafipe 660 dukitivg PGy mal soid)ienDimatated

applied on one girtage of tharalass sebatrateirined Hd3ldi15ing. thessliheoatarsahss i@kt
number IS- 790?1%%5N§tgnceaa%ﬁfgﬁgrlelgar égin(%( {h%‘%dnld{l%‘tlvnggaji n)":iifltnora]tg(f) é)? 91 }y o? t%e

nozzle gap, 40 mm/sec in a codtin m In a workin tance

discharge flow, RS %&Y‘i%‘@ ﬁJ?SE ?H'i’ﬁﬁﬁé%%%f?ﬁ’ﬁ%%&%@‘Q{Rﬁ‘?%r?éﬁﬁdé%ﬁ%@ﬂ%
coating film. Surface resistance, light transmittance and pencil hardness of the conductive
coating film, angbflesgbility of the transparent conductive glass substrate were measured.
[0123] (Compar(@t,k\églﬁgample ) An ITO (in abbreviated form of Indium Tin Oxide) film
was formed on one surface ft 1e %0 ass subsltrﬁ talne ta P tte?]%g to d
conductive coating film. Sufface Yesidtande light transii an%:ne an PencH har neéa ot ﬂ‘ctﬁm

ance

conductive coaffgilnd-8cfidsesity é??lfé‘ﬂ‘ﬁ’rf%‘ﬁﬁ%?&&ﬂ%599@@1&@§%¥%&16vbr%0 g
measured. [0128] (Gostiphratifedampz 2 of dethyienfiglycvksetpeided ethane Garfaceobf
the glass substoaig.gitaieskin[42 5y spuiteiinad oM adrondyrliveRAtingolibno Sprércee
resistance, lighipsitancs and po%?a‘}H *&argngj; A dhe; F‘?x%?%ﬁé“’l% gﬁ%‘”g Cg’c‘%'ﬁ?iuctwe

flexibility of the transparent conductlve ass substrate were measure Comparative

Example 3)  PAHETHHIARE mmlgaaﬂowf‘cwé%caﬁﬁnaa GAssTRbstipig %@
substrate obtaitieidgril{s plifsingiahel siriebavarbet Ser80AmbE rsamdacuredsdmt Gactuibd
by Innext Co., Lihddnoedicomoiiass pinlidG pozil gapoaalmeaec GO 0oME|Cseal cosling $paed,

80 pmin a WO%BH&'@%%&:@%@(@’H{!'rhaa‘?ﬁ‘éﬁ‘a?rg%eﬂﬂw’add%@& Qb 2 f%c?of%sﬁﬁ‘url‘é%wht

transmittance angépeémll ardn ss of the co ductive ¢ atln film Wa%fmabzlse be measured,
rare I‘g a{lon ﬂ % f(‘)rm a conductiv Cf)?h Hm ur{e)lce regsistance,

and the test piece was destructe Aibnity R SOreRTEN ransparent conductive™

glass substratelight transmittance and pencﬂ hardness of the conductive coating film, and flexibility of

the transparent conductive glass substrate were measured.

[0120]
(Example 3)

A conductive polymer solution C was obtained by mixing 3.6 g of garlic acid
methyl, 0.9 g of Irgacure 127 (manufactured by Ciba Specialty Chemicals K.K.), 20 g
of dimethyl sulfoxide, 9.2 g of diethyleneglycoldiglycidyl ether, 0.2 g of
2-methylimidazole, 0.5 g of garlic acid, 250 g of ethanol, 50 g of ethyleneglycol into
600 g of a PEDOT-PSS solution (Crevios PH1000 manufactured by H.C. Starck Ltd.),
and stirring the mixture. The conductive polymer solution C was applied on one
surface of the glass substrate obtained in [3] using the slit coater of serial number
IS-7900IL-NSC manufactured by Innext Co., Ltd. under conditions of 130 um in a
nozzle gap, 40 mm/sec in a coating speed, 100 um in a working distance and 0.21 ml in
a discharge flow, and dried at 120 °C for 2 minutes by infrared radiation for curing to
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[0126] The results of Examples 1 to 4 and Comparative Examples 1 to 3 are shown by
comparison in Tab. 1. [0127] [Tab. I] Surface Resistance (Q/sq.) Light Transmittance (X))

Pencil Hardness Flexibility Example 1 300 to 600 ) _ ) i
form a conductive coating film. Surface resistance, light transmittance and pencil

hardness of the conductive coating film, and flexibility of the transparent conductive

glass substrate were measured.

[0121]
(Example 4)

The conductive polymer solution C was applied on one surface of the glass
substrate obtained in [4] using the slit coater of serial number IS-7900IL-NSC
manufactured by Innext Co., Ltd. under conditions of 130 um in a nozzle gap, 60
mm/sec in a coating speed, 80 um in a working distance and 0.6 ml in a discharge flow,
and dried at 120 °C for 2 minutes by infrared radiation for curing to form a conductive
coating film. Surface resistance, light transmittance and pencil hardness of the
conductive coating film, and flexibility of the transparent conductive glass substrate

were measured.

[0122]
(Example 5)

A conductive polymer solution D was obtained by mixing 2 g of
2-methylimidazole, 150 g of water-dispersible polyester resin (Vylonal MD1480: solids
content of 25 % by weight), 3.6 g of garlic acid, 20 g of dimethyl sulfoxide and 1500 g
of methanol into 500 g of the PEDOT-PSS solution obtained in [2], and stirring the
mixture. The conductive polymer solution D was applied on one surface of the glass
substrate obtained in [3] using the slit coater of serial number IS-7900IL-NSC
manufactured by Innext Co., Ltd. under conditions of 150 um in a nozzle gap, 40
mm/sec in a coating speed, 100 um in a working distance and 0.3 ml in a discharge flow,
and dried at 120 °C for 2 minutes by infrared radiation to form a conductive coating
film. Surface resistance, light transmittance and pencil hardness of the conductive
coating film, and flexibility of the transparent conductive glass substrate were

measured.

[0123]
(Comparative Example 1)

An ITO (in abbreviated form of Indium Tin Oxide) film was formed on one
surface of the glass substrate obtained in [3] by sputtering to form a conductive coating
film. Surface resistance, light transmittance and pencil hardness of the conductive
coating film, and flexibility of the transparent conductive glass substrate were

measured.
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88 to 89 2H Rate of Change 1.2 Example 2 500 to 1000 88 to 89 3H Rate of Change 1.2
Example 3 400 to 800 88 to 90 3H Rate of Change 1.1

[0124]
(Comparative Example 2)

An ITO film was formed on one surface of the glass substrate obtained in [4]
by sputtering to form a conductive coating film. Surface resistance, light transmittance
and pencil hardness of the conductive coating film, and flexibility of the transparent

conductive glass substrate were measured.

[0125]
(Comparative Example 3)

The conductive polymer solution C was applied on one surface of the glass
substrate obtained in [5] using the slit coater of serial number IS-7900IL-NSC
manufactured by Innext Co., Ltd. under conditions of 130 um in a nozzle gap, 60
mm/sec in a coating speed, 80 um in a working distance and 0.6 ml in a discharge flow.
However, surface resistance, light transmittance and pencil hardness of the conductive
coating film was unable to be measured, and the test piece was destructed in flexibility

measurement of the transparent conductive glass substrate.
[0126]

The results of Examples 1 to 4 and Comparative Examples 1 to 3 are shown by

comparison in Tab. 1.
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Example 4 1000 to 2000 88 to 90 211 Rate of Change 1.3 Example 5 1.2x107 to L8x109 89 to
91 H Rate of Change 1.2 Comparative Example 1 400 to 1000

[0127]
[Tab. 1]
Surface Light )
) i Pencil -
Resistance | Transmittance Flexibility
Hardness
(€/sq.) (%)
Rate of Change
Example 1 300 to 600 88 to 89 2H 12
Rate of Change
Example 2 | 500 to 1000 88 to 89 3H 12
Rate of Change
Example 3 400 to 800 88 to 90 3H 11
Rate of Change
Example 4 | 1000 to 2000 88 to 90 2H 13
1.2x10 to Rate of Change
Example 5 9 89 to 91 H
1.8x10 1.2
Comparative Rate of Change
400 to 1000 85 to 88 3H
Example 1 1.1
Comparative | Unable to be | Unable to be | Unable to be
Destructed
Example 2 measured measured measured
Comparative | Unable to be | Unable to be | Unable to be
Destructed
Example 3 measured measured measured
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85 to 88 3H Rate of Change 1.1 Comparative Example 2 Unable to be measured Unable to
be measured Unable to be measured Destructed Comparative Example 3 Unable to be

[0128]

Although the present invention has been described using the embodiments, it is
needless to say that the technical scope of the present invention is not limited to the
range described in the above embodiments. It is apparent to those skilled in the art that
the above embodiments may be modified or improved in various manners. And, it is
also apparent that such modified or improved embodiments may be included in the
technical scope of the present invention in view of the claims as described.

INDUSTRIAL APPLICABILITY

[0129]

A transparent conductive glass substrate of the present invention is used as a
glass substrate material of liquid crystal in VA (Vertical Alignment) system, liquid
crystal in TN (Twisted Nematic) system, liquid crystal in IPS (In Plane Switching)
system and the like for purposes of a liquid crystal driving electrode or a material
preventing from liquid crystal surface charge to cause an obstruction to viewing angle
of IPS. In transparent conductive glass substrates in use for these, a conductive
polymer is sometimes applied following a liquid crystal enclosed in advance because of
the yield rate in production. In this case, a temperature for drying and curing the
conductive polymer is preferably 200 °C or less and desirably 160 °C or less so as to
prevent a liquid crystal material from being heat-denatured, since the liquid crystal
material is an organic material sensitive to heat. In addition, since ITO deposition is
conventionally carried out in high vacuum environment, a liquid crystal is inflated
under reduced pressure and a glass is destructed when the liquid crystal is enclosed in
advance of ITO deposition. Advantageously, the transparent conductive film using the
conductive polymer does not bring the destruction in vacuum, since it can be achieved
under ordinary pressure rather than an environment under reduced pressure such as high

vacuum.
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measured Unable to be measured Unable to be measured Destructed [0128] Although
the present invention has been described using the embodiments, it is needless to say that
the technical scope of the present invention is not limited to the range described in the above
embodiments. It is apparent to those skilled in th€ BAIMES the above embodiments may be
modified or improved in various manners. And, it is also apparent that such modified or

improved embagdime incl he te al sco e.0f the present mventlo

view of the clal(:lns a§ ésgzaélé %elgt th?lt‘féi‘&i %’SI?%Y,A%%T ”féf‘z YDG%C%V r%01§g§Fer% o
conductive glas® &lilsegtarespriRkes e i ﬁﬁ)@ﬁ‘f’%}ﬁ is used as a glass substrate material of
liquid crystal in VA (Nhertizesusfigamesingrogstehs (§sd. onylsts! intat Nigtirianen iNeraii &oskstem,
liquid crystal indRfe,(kndPiaracdpéiahingrdstentand thedikadar BUIPSanagEa HobsadiySkat
driving electrode; g/ R PataEigbRreyenting from liquid crystal surface charge to cause an
obstruction to viewing angle of IPS. In transparent conductive glass substrates in use for
these, a conductive polymer is sometimes applied following a liquid crystal enclosed in

advance becauke oflfife §BMAEH FPPIBENGiHstnsthsiBis aceptdinpdratipsnios dMRigarthe
curing the condweatiuetivelynignés prefeialityn2@Dton le ssratudtte gprailyel $8iG, shdasmdatecto

prevent a ”qUidpﬁryl%@l ﬁaate&ﬁhgrgmg)@mm%é%%@da ya@@nma Heyigherestaldnaterind is
an organic matgy l%té&??éwf%ﬁé’ r%%%}?e' D&Y ‘!'“g djfsgiﬁ F%QIS‘ Han s, gr'ﬁo VERUR0A Noens,

carried out in hlg vacuum envi crysta Isin under uced pressure
and a glass is GEATIRIE SRS, B0 ﬁ%?ﬂ&l 8N§’t%r°i‘é‘%?:‘i15§§8‘ﬁn advance of ITO deposition.
Advantageously, the transparent conductive film using the conductive polymer does not bring
the destruction3n varkiarspeentt caniheiachinye dubsdeicoscivalyidresslait rafhehdham aie

environment undgggeic tﬁ&lﬁﬁ@?%%?pﬁg&i‘cﬁé *&gnleﬁ%cy& PneLbédibmel ofie RIRARI €Mk cted

conductive gla%s subslé e comprlsm%ta coniuctlv[sf? er Ia gr.on t least one surf ce of a
glass substrate, eif SUPrac@ e aNcR isP? 8 ééré a’ oP ) aﬁ“’nght‘i" SRS is
85 % or more, aﬂd@\ﬁffﬁééebemlmwﬁ@§ |§’HY(¥F%0@01&%1]{1?§’n@PH&ﬁ?ﬁ@ed’Wﬁéﬁﬂiﬁ@e
test with the radiogléd2 ambopolymers thereof, in which an organic polymer main chain is composed

of a w conjugated system.

4  The transparent conductive glass substrate according to claim 2 or 3, wherein the
conductive polymer comprises at least an anionic polymer and a polymer of thiophene
or a derivative thereof.

5. The transparent conductive glass substrate according to claim 4, wherein the
anionic polymer is a polystyrene sulfonic acid and the polymer of thiophene or a
derivative thereof is poly-3,4-ethylene dioxythiophene.

6. The transparent conductive glass substrate according to claim 2, wherein the
polyanion comprises one or more polymer having one or more anionic group selected
from the group consisting of sulfate ester group monosubstituted, phosphoric ester
group monosubstituted, phosphoric acid group, a carboxyl group and a sulfo group.

7.  The transparent conductive glass substrate according to claim 2, wherein the
binder is a binder resin, and the binder resin is one or more thermoplastic resin and/or
thermosetting resin capable of being dissolvable or mixable and dispersable with the

conductive polymer.
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2. The transparent conductive glass substrate according to claim 1, wherein the conductive
polymer layer is formed from a conductive polymer paint, the conductive polymer paint
comprising a conductive polymer, a polyanion and further one or more selected from the
group consisting of binder, curing agent, high conductive agent, surfactant, catalyst, and
agent for improging aﬁlttaeieparé’mtbmtranepgaae@tmndtécabce@lagsosubﬁtrat%emﬁdmht@h

ors seies Eo LIS PO 0 R AL AL I A
polyphenylenes? B@?Wh@@f?ea\/w@% %Ig a I?r’t‘rgs Oﬁ’bﬁy% r‘fgmﬁtﬂﬂﬂ?ng) \ali‘rtfﬂlfe%‘e 4nd
copolymers thet@BPaG/Hizih tHig) Axicnesty RYrrraier et 4sceatppBske Haxing oo rudaess
system. 4The trarispgienboen dusinpoglabhsipstiadenacoedhydriocigion i spradd whe teimtire
conductive pO')&Il%B;@Q'ERﬁ%@s% al QAT RARRONE ROME graﬁ!.@ RWMSIuAE tmonlgenerat

derivative thereof e trans are tconductlv? glass te accordln to cI
am com % 6 rou a 311 %ﬁug lﬁé a ent,
onic a Iymer phén€or’a

wherein the an%nlr? mer is é yrena sul

derivative ther&M§@&@@$—@tﬂ§f@ﬁ@gﬁﬁ9ﬁmﬂe§?@b@ "Fﬁ%‘t?a?ﬁ Afent conductive glass
substrate according to claim 2, wherein the polyanion comprises one or more polymer having
one or more anoNiCTHOLEh SRIRAtadITv0N tee BEO vibsensisttgi Sidiate arier gitipclaims 2

monosubstituted, RARRLRIIAcSFE MAPHRIGRESHRS et PORRRE QUM AR Pl PR
group and a su% Eéo up The trsnsgg ?% cond Ctl\i alas]i‘(g bs rate accordlng to claim 2,
wherein the birfger | B%Od‘é?"t%ﬁ. A DIRN AOSYENE 8L 8P MEFE thermoplastic resin
and/or thermosetting resin capable of being dissolvable or mixable and dispersable with the
conductive polyitherThdtrdispairan soadenti copdschiviesgiassceuliigate according tiohaimta,g,
wherein the hlgbhewwvenagamelw aarla%rqs%tran%my%@agtﬁg triertbtrae&rwporymer
consisting of @ SAMRRHICLRANNG AP CAREYCHE COmBRUIARDIBNNY Bramaticy:
nitrogen, a co poun aving two or fmore rox groups, a compound l’navmg two or more
carboxyl groups, a compound having one or more hydroxy group(s) and one or more carboxyl
group(s), a conhpouhbehtgispprentasnidhgouglaascorppmtnddeanding do ihide tPowheraotate
compounds, a esHRaLRGHaMageINCISipaiedh ehsilastBoa NG FEaNthONRP (RAIREHYGT

sulfoxide) and g walay; ﬁlHRé%%QS‘@'Q PJV&%&&E%&%&P:ﬁ‘ﬂ%%gx%ﬁww&lEﬁﬁétﬁtt@s&ﬁate
according to anﬁoneo atent '?baéotj‘]ﬂ to 8, wherein the conductive p 6{? er has fhe

boiling point in tHe Shartf&t%f%"éé 18 9B'8 BRIt rﬁ’%&%?ﬁtggrn
water. 10 The mﬁ%r&t%@aoﬂréht/@@mmfat@m@rmg% maerheand @ppscoaidng,
wherein the comdticidve polymer layer is obtained by applying the conductive polymer paint
and subsequently drying and heating and/or irradiating with infrared or ultraviolet. 11. The

transparent c dlguct%e glaﬂfﬁ C?u stra e V%ﬁj %utgstrate n 10, whereérlr the conlgye(l:tl\{leerﬁﬁ)lé]mer
paint is applied In one me Seled roup consisti of a screen printin

a gravure printiHgSHREE%a aatfﬂ%lsetf@fabﬂre FH86 ﬁég Qr?étm)%r’/a%ﬁ%ﬁ BYRRTRPAstBE] qﬁﬁ@@
printing methog]aasspirface &tinghnethgro 0 dieddagrgsnethod including a slit coater method, a
curtain coating method, and a cap coating method. 12. The transparent conductive glass

substrate accorging;ie. e NNSIRIL NG FIASS SARHAIR hana kngs 102 [ansa.el
0.03t0 0.7 mm art]d a?/vater contact anc g%& ass sur acealrls n the range o n
degrees. surface having at least the conductlve polymer layer on the glass substrate includes a

portion formed by etching with a mixed solution containing hydrofluoric acid.
14. The transparent conductive glass substrate according to any one of claims 1 to 13,
wherein the conductive polymer layer is cured by heating and/or irradiating infrared or

ultraviolet.

15. The transparent conductive glass substrate according to any one of claims 1 to 14,
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13. The transparent conductive glass substrate according to claim 1 or 12, wherein a surface
having at least the conductive polymer layer on the glass substrate includes a portion formed
by etching with a mixed solution containing hydrofluoric acid. 14. The transparent conductive
glass substrateveegeiidihg denaduntion podfistailgl fochkdubhe temptieconductive pobgmer, layer is
cured by heating and/or irradiating infrared or ultraviolet. 15. The transparent conductive glass
substrate according to any one of claims 1 to 14, wherein the conductive polymer layer is
cured at a temperature of 160 C or below.
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