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DESCRI PTI ON TRSLNS Pi ARENT CONDUCTI VE SUBSTRATE
TECHNI CAL FI ELD The present invention relates to a
wonertgipas3ent conductive substrate using allyl ®ergr2007/058019
resin as substrate. Mre specifically, the present
invention relates to a transparent conductive
substrate havi ng excel | paschertitesi st ance and
excel | ent transparency, which can be used as
transparent el ectrode plates for touch panel and
liquid crystal panel and as transparent conductive
TR@N%B@B%H% CPEREST VoY JIRFARMATEEL di spl ay devi ce.
BACKGROUND ART Recently, in the field of display
devi ces, there are demands for advanced technol ogi es

TeeHR RS $FRIPHer thickness, lighter weight, larger
area, various arbitrary shapes and curved displ ay.

Especi al | yyh@Sofdiertt SRhRYtdEUI ¢83aHE8TLHN, Pgﬁéﬁ%&ent

apparatuses, there are strong demands for Iighter
congdught vanshi onep o raddidg . 1yA ssdse ebkspariableostrate.

appar at uses expands, display panels using plastic
Mozgpsbeat Bl ¢al it addofongisess dovshtade haleteeero a

studied and put into practical use in sone cases .
Crapievett £t tdipIsapsipptesheying excablers, heafer e

i s _f.or__hi gher-speed response .of

re%{%%%%§¥ﬂev!%%g%ﬁgqﬂE'tfﬁ?gP?ﬁ?ﬂgﬁfl TrAnSTathy yused as
trhSPh Pl &8Sode plates for touch panel and liquid
crystal panel and as transparent conductive electrode plates

for organic EL display device.

BACKGROUND ART

Recently, in the field of display devices, there
are demands for advanced technologies such as smaller
thickness, lighter weight, larger area, various arbitrary
shapes and curved display.

Especially, as for display devices used in
portable apparatuses, there are strong demands for lighter
weight and long durability. As use of portable apparatuses
expands, display panels using plastic substrate in place of
glass substrate have been studied and put into practical use
in some cases.

However, as the display shifts to color movies,
there are growing demands for higher-speed response of display
device and for TFT (Thin Film Transistor) display devices,

organic EL (ectroluminescence) devices and the like. Glass
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organi ¢ EL (ectrol um nescence) devices and the |ike.

A asssubstrates are still being enployed as substrates
wéanotihease di splay devices and it is hoped to BOTfIP2000058019

pl astic substrates reduced in weight and excellent in

durability. However, heat resistance of conventiona
subkashtes sabstsatias e stidliogicents ¥WHbSHr #BYs CAYBELhese

war page or deformation in the step of form ng net al
disphhyodeuttes samt ditnsud dtoprgl ftiol shifhrbaghl&yDic substrates

(Chem cal Vapor Deposition) . Further, since the
redueedr Bpceeight mad weoedileakpansidorabat Etvet ween resin

| ayer constituting.the substrate and the el ectrode js

e hie

| arge, cratRifng e GeGeftrare eSped it ionat lastic
b al f T ' i.d t trat
subb ERTRRL Y AT TiSnTe, FRleb BV aefie HaBibg ST

detbfBaPioProcass RGepBICRIRY nhestL 1| BehNCESASE S or
electric resistance value or sonetines in

ingusgohmectilon tandughe cyborehpnaeki cohpap abéses i orbrof .
such substrates has not begun yet . Although sone
types of Hauttheyrabliaceeshasdsiéareascepoxythesihetmmile
an iqproved heat resistance, transparency of suc

h 4
CXPHRLODITF I e &GP Pcil eHET FANSBRERENY Hipsilbstrate
enf LS A0 AIEINRRe0E) DRKE Tl TS TS

_errp_er at ur e _ an ! _ (
esheSA O Erifstidle dirapka¥ dayi CeSsEAN DS £afePori Zed) IR ta1

transm'ssive type liquid crystal, re?fectlye type
subsigeatte ehyisihali saestpsertit tanaphseiverémpe ddt thange at

crystal as a mxed type of reflective type and
thqrtﬂmﬁﬁqﬁgpp@ceygéng, which may result in increase in

electric resistance value or sometimes in disconnection, and
therefore practical application of such substrates has not
begun yet.

Although some types of heat-curable resins such as
epoxy resin have an improved heat resistance, transparency of
such types of resin is insufficient. In contrast, those
having good transparency have a low glass transition
temperature (Tg) and are inferior in heat resistance.

Liquid crystal display devices can be categorized
into transmissive type liquid crystal, reflective type liquid
crystal and semitransmissive type liquid crystal as a mixed
type of reflective type and transmissive type.

A transmissive type liquid crystal display device
is a type of device displaying images by using backlight at
the back surface of the display screen as light source, having

high chroma saturation, which can realize eye-friendly screen
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A transm ssive type liquid crystal display device is a

type of device displaying i mmges by using backlight at
woheo7hiawiso sur f ace of the display screen as | i gRCT/JP2007/058019

source, having high chroma saturation, which can

realize eye-friendly screeneven in a dark room But it
evBasia gi satvariage Bhatis ABRaSHrablLidmiiye ehapover

is required. On the other hand, a reflective type
mebsgualdleramstalt diSgloawerdési cequiradt ype of di spl ay

devi ce, usingreflection of outside light to display

i mages, hdeh Héen odiyerabendyg at refleohitertyre baquiat y-

frjiendljness, and attenpts to nake the substrate ,
C%Fé@f | SLPRAAY 3N GPade. SFONPEX QfpFéSPIaYaAREE- Patehitnd’

i LR e Fie Papae
e O S e oty P BEPELRS: Rt AT ogins FSA th

attBSEPiRg et ks, f%%cfitésbg't@é§y%gﬁnagmé?§ e'alﬂcf

used as substrate for a reflective I'iquid crysta

attempt aytsleviee. tHdowevertratef begbtve EQRdusddyanade. For
substrate shown there, which uses white pignent in the

exzmplectJapaiesePateatindppiteatibe hetérdpaentnd flor2812
hi gh preci sion and high contrast_disg[ay. DI SCLOSURE
Sheyes | BvENT GNRIRe Usr 8d8he FAVRALS&RJ pEbedesloth impregnated
. sparent .conductive resin substrate used for .
wi o SR G e BuRERR RLRE: Sl SR e, 15 usea
chaseGal cd §%9;,5tanee1 LN coefdici ents At ) iqaear
aSthermal expansi on, hgé?%géh%gﬁ@??d%g%%?gkggfé%%%ﬂggyice'

Houloesr Nate Masidiyel Boabvet Wae Pads t fef O SRdvh DR I 1 38K Eh
inwires in the process of formng a thin-filmdevice.
uses white pigment in the reflective layer, cannot meet the

recent demand for high precision and high contrast display.

DISCLOSURE OF INVENTION

The present invention provides a transparent
conductive resin substrate used for display device, excellent
in heat resistance and chemical resistance, low in mean
coefficient of linear thermal expansion, having high
transparency, which does not easily involve warpage,
deformation or cracks in wires in the process of forming a
thin-film device.

The present inventors have made intensive studies
and as are result, have found out that a specific
thermosetting resin is remarkably high not only in heat
resistance but also chemical resistance as compared with
conventional thermosetting resins used for transparent

conductive substrates, that the thermosetting resin can give
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The present inventors have nmade intensive studies and

as are result, have found out that a specific
woOhermoasvti ng resin i s remarkably high not onPgTiIP2007/058019

heat resistance but also chem cal resistance as

conpared with conventional thernpbsetting resins used

hibBr s8R e8sHRr 8 CONHEA MR jeuRsbrrat @geathdhetbhgl expansion,
thernosetting resin can givehi gh adhesi on and | ow

withehiglti erdnobatdmmararichehral fexpanhhbhanthwi +8sith odan
transparency and therefore that the resin can achieve
achke¥t| enceplopernianentias wbed fisedt fansparesparent

cqonductive substrate, thereby conpleting the present
COPﬁk}%HY%nsu%%ﬁa%, qfﬁ%e&afegeﬁlplggwﬁt FBR PEPSERS 1o

.. th ransparent conductive substrates of followng 1
1n%%§%£%§d uses 7 to 12 of the substrates. 1

A
transpar enfip onductiyye pﬁlégéhea&ﬁveﬂfehsﬂl %§Jr9@é§i 891y

form ng a transparent électrode on an a ester

tragespirembsésaiiectiand Rgbatghass bransilioNing elpes ad Wiel uses
of 160 OC or higher, which substrate is prepared by

7 torlagparnche |sdbsdstadesr.esi n conposition. 2 . The
transparent conductive substrate described in 1 ,

1. wherei n t He Hanaragsnér cordPAt éBAPEYPS Epnteorihal ¢s ddn

onfhLiks 5L Fho AP IET DN 0 80 eBtel Shaueh e (B APL e,
ol SR Sl o DALY UE S5y EEMAURE 13 100
ccwherieighdhe valilad eBls@fratesip £08PLsEE IR dwFidiPran allyl
esggg“;ggg; composition.

2. The transparent conductive substrate described in
1, wherein the allyl ester resin composition contains an allyl
ester oligomer having an ester structure formed of polyvalent
alcohol and dicarboxylic acid, having allyl group and/or
methallyl group as terminuses.

3. The transparent conductive substrate described in

2, wherein the allyl ester resin composition further contains

at least one compound represented by formula (1).

0

R /8\ )

0" AN O (1)
8

(R and R? each independently represent an allyl group or a
methallyl group, A' represents one or more kinds of organic
residues having an alicyclic structure or aromatic ring
structure derived from dicarboxylic acid.)

4, The transparent conductive substrate described in

4
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at | east one conpound represented by formula (1) . (R

1 and R2 each i ndependently represent an allyl group
wonroe/meihal | yl group, Al represents one or nOPETHPWAT058019

of organic residues having an alicyclic structure or

aromatic ring structure derived from di carboxylic

2,awhdrid at Theadtt dispyRRheC@NIYAt E¥CeEUBSt §@hErs has a
described in2 , wherein at | east one of the allyl

grespereplégomerd hasearngleud 2n episesentnéduby dod nalso (23s a
as termnus, and also has a structure represented by

streFhira reyresen@kiin desmudai t(3)(pA chestbinemnt, WRBE.
represents an allyl group or a nethallyl group, A2
represents one or nore kinds of organic residue having
an alicyclic structure ak /or an aromatic ring
structure derived fg8om diccarboxylic acid.) (In the
formula, A3 represen?&)ﬁnéﬁﬁL e ki nds o:aorganic
resi due having an alicyclic sCruEFuLe and/ or’ an
aromatic ring structure derived from di carboxylic
acid, X represents one or nore kinds of organic

(Theshd %ﬁmaweqa;; rr%%gggg%g' gnt ﬁgg§gp§£oum d:b methallyl

provi so that X may ranc ucture fﬁrou

gr&gh LrADOYISre SeatisNgnd BFOMBrEeRE £88NS £hkyarfir s 4R
as termnus and a group represented by formula (3) as
havomgtan wentcywodiitc skrictufheahdAos pam estortaomnicttl atiing
substrate described in 4 , wherein the dicarboxylic
stEeclr e deoriiada frem gicpsporgliae aebdt) one kind
sel ected fromthe group cOnsisting of terephthalic
acid, isophthalic acid, pRthalic acid and 1, 4-

cycl ohexane di carbexyitg depd. o
\(I:I:/ \ (3)
O

(In the formula, A3 represents one or more kinds of organic
residue having an alicyclic structure and/or an aromatic ring
structure derived from dicarboxylic acid, X represents one or
more kinds of organic residue derived from polyvalent alcohol,
with a proviso that X may have a branched structure through
ester bonds, having a group represented by formula (2) as
terminus and a group represented by formula (3) as constituent
unit.)

5. The transparent conductive substrate described in
4, wherein the dicarboxylic acid in formula (2) or (3) is at
least one kind selected from the group consisting of
terephthalic acid, isophthalic acid, phthalic acid and 1,4-
cyclohexane dicarboxylic acid.

6. The transparent conductive substrate described in
any one of 1 to 5, wherein the allyl ester resin composition

5
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6 . The transparent conductive substrate described in

any one of 1 to 5, wherein the allyl ester resin
woanpasd7aso onf urt her contai ns reacti ve nononer sPCT/3P2007058019

transparent electrode plate for touch panel, using the

transparent conductive substrate described in any one

fuethért @obhtasnel eeddide mdnomdrkQuch panel having the
el ectrode plate described in 7. 9 . A transparent
7.el ectrode Bl atansmardrtgeildctrystapldtapfay tewdlteanel,
usi ng the transparent conductive substrate descri bed
uSiLma%ye obeansrareny saslusttdyer substroteAdeésquiled in any

crystal display device, using the el ectrode plate
onaeéirbe% ?naﬁ elegtrogde r ansparent el ectrode plate for
or gani ¢ EL, di evi L USI t he transparent .
8'conductivéq3% §#?é¥gmﬁé§§yﬁ§§dgﬁﬁ Sﬁ?cgﬁ%égfpﬁéq?)4?%ﬁflbed
inefectrode. 12. An organic EL display device, using the
el ectrode plate described in 11. According to the
9. present i rventdrsbarentusilagtaoadr gUaps oteet 1 pudd Idtlystal
ester resin as substrate, a transparent conductive
digmbay rdgelagablsina thar itoasspypest ofoddspt hye dabistesite
low.in electric resistance, excellent in heat

defestitdnde Aht refifcdl tPesi 3FantectFedrin mean
1080t 191 o0 Slbopagaus: il expags) on, bavios ah
elé@%é&&gﬂﬂiatéﬂdé§6¥yﬁ§diEn“b(es in the process of

formng a thin-filmdevice, can be provide
11. A transparent electrode plate for organic EL
display device, using the transparent conductive substrate
described in any one of 1 to 6 as electrode.
12. An organic EL display device, using the electrode
plate described in 11.

According to the present invention, by using a
cured product of allyl ester resin as substrate, a transparent
conductive substrate usable in various types of display
devices, low in electric resistance, excellent in heat
resistance and chemical resistance, low in mean coefficient of
linear thermal expansion, having high transparency, which does

not easily involve cracking, deformation or cracks in wires in

the process of forming a thin-film device, can be provide

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention will be described in detail
hereinbelow.

<allyl ester resin>
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BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The present

invention wll be described in detail hereinbel ow
weabdyh7set er resin>The allyl ester resin usedPCDOP10T058019

transparent conductive substrate in the present

invention is a kind of thernosetting resin. Cenerally,

the term "phé ylalestieestes ResiBanSedot b PFIRPOI YR parent
bef ore cured (including ollgoner addi tives or
comdnohiye swokstrated jpr ddhec prefseatchnaepolignet s énkiﬂ@ of
resent specification, the term"allyl ester resin"
thezapseht &g e piduct and the tern1"a||y| ester resin

t d, sallyl
corr 1 et TRRURpbL (VOn Lo WL GSLer Fegin’ medns both
Lhansp bst f_th
prg? gﬁ%flnve |6% 'S ZgggﬁﬁgglgrgghVSm % S?ﬁ% g?ges oF

moBeReAHNEhdhavi g Aldoduddr Q4P saknMat B@h&/ﬁﬁérgr 4P the resent
(hereinafter, both sonetines referred to as ﬁ

spabiyic@ﬂxnur)thﬁutexm.@%ﬂeylsééuéturésﬁﬁ”lMéaﬂﬁla cured
curing conponent. The conpound having (nmeth) allyl

prgdech 2t Hre dieer “stllydt eséecanebénobompoeit tdn'dbuglens a
é esterlflcatlon reacti on between a conpound havi ng

pr p% HEEPH RgIAe GRS -and a hydroxy group (here,

e vel eferred t. "allyl alcohol") and a
<a$f¥pd%%%ﬂﬁ§%ﬁnéléxggFﬁogﬁ ﬁroup, (2) esterification

reaction befiean .4 %%%euegsﬁ%&ﬁ% I54 Mo 21 d¥onsparent
group and carboxyl group and ound havi ng
cohgraktioneyd srat®y of the present invention is a composition
containing a compound having allyl group or methallyl group
(hereinafter, both sometimes referred to as “(meth)allyl
group”) and an ester structure as its main curing component.
The compound having (meth)allyl group and an etser
structure can be obtained through (1) esterification reaction
between a compound having a (meth)allyl group and a hydroxy
group (here, collectively referred to as “allyl alcohol”) and
a compound having a carboxyl group, (2) esterification
reaction between a compound having a (meth)allyl group and
carboxyl group and a compound having a hydroxyl group, or
(3) through ester exchange reaction between an ester compound
consisting of allyl alcohol and dicarboxylic acid and a
polyvalent alcohol. In a case where the compound having a
carboxyl compound is a polyester oligomer of dicarboxylic acid
and a diol, the compound may have allyl alcohol ester only at
terminus.

It is preferred that the compound having a
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(3) through ester exchange reaction between an ester

conpound consi sting of allyl al cohol and dicarboxylic
weacehwd/landoa pol yval ent al cohol. In a case wher eCThiR2007/058019

conmpound havi ng a carboxyl conpound is a pol yester

ol i goner of dicarboxylic acid and a diol, the conpound
(meRY ) Bave1 altyhp adrephol é#ﬂéﬂ'é@ﬂdﬁt@ketgéﬂbﬂﬂﬁ-aétth§ main

preferred that the conmpound having a(neth) allyl group
cuard apmpsthent sim udtaured 15dr Wsigrasesthe campogitedn of the

conponent in the allyl ester resin conposition of the
prppeséninyavienn éie ke adlalll wstest epmponpduhaviayi iy esiter

ester structure forned qof polyvalent alcgohol and ., - |

S e BR bR TS b PAIGTAS i Aoy LR Bt aReF T Bl ic acid,
ally r terym nu h [ ter, the_ c ound

naPEhICHY 0P e, BV E mafPS RN, Shouti oner e
(hEHELREE et NOICOMRANRRIRY CABIRLAMAS PLASErEQMPONENTS, 11y

curing agent described |ater, reactive nononer,
esaddi bligsnatd ot her radically reactive resin

conponents. O her than ally ester oligoners, exanples

of conpounthtdemg thenmephpblipl yepupcarebstas other

structure include diallyl ester_ conpounds
CORBPRERPONH TGS G SesSgsrbed ERBAHI eseHek e fmonomer,

Lhclude allyl .ester resiin conpositions having at | east
2AgnE TR oGRS L EprdsBREERTEY for Ml SO en iR 1

and R2 each-y d y e al Lyl graup .ar

A R
compad Chawisigl e mdawniang yangablipyehi €s8éF Ut M@ @/ 10fcTude

aromatic ring structure derived from di carboxylic
di@blyﬂ)esteﬁ(nquOan@$)porresponding to the oligomer.

Examples thereof include allyl ester resin compositions having

at least one kind of compound represented by formula (1).

O
I

C
0~ \A1\C/O

ll
o,

R

~ (1)

R2
(R'and R? each independently represents an allyl group or a
methallyl group, A' represents one or more kinds of organic
residue having an alicyclic structure and/or aromatic ring
structure derived from dicarboxylic acid.) In formula (1),
preferably R'and R? are allyl groups. With respect to A!,
the definition and specific examples are the same with those
of A* described later.

Further, as other components, curing agents,
reactive monomers, additives and other radically reactive
resin components may be contained.

<allyl ester oligomer>



preferably R1 and R2 are allyl groups. Wth respect to
Al , the definition and specific exanples are the sane
woizodr/tifsse of A2 described later. Further, asPOThARI007/058019
conmponents, curing agents, reactive nononers,
addi tives and other radically reactive resin
conponent sIveays her oftraidnethat<ahkyhiegt eesebi 90MBEShér of
is preferred that the allyl ester oligonmer of the
thpr pseaent nvenen bivrbédea ac apponddhaeviggaaggoopp represented
represented by formula (2) as term nus, and having a
bysfpganbne ?bp@%s@ﬁr@@uey ra@rdntmaérlpg) aaStEbALEre yegRresented
e fornul.a, sents an allyl group or
bya?HEWHé?Iy g?%uﬁ?n§£?h4§EFe S one or nobre organic
resi dues having an alicyclic structure and/or an
aromatic ring structure gprlved from di carboxylic
acid. ) (In the formula, ;jA3 represents one or nore
or gani ¢ resi dues h ng_ @h icyclic structure and/ or
an aromatic ring strud@ureﬁgerr d fromdi rboxylic
acid, X represents one or org ic resi ues
deri ved from pol yval ent alco , Wth a proviso that X
may have a branched structure through ester bonds,
(Thavhagrdamumt a *2)repsekehftsnds andyf ogpshd d8)a afethallyl
constltuent unit.) In the allyl ester oligoner of the
gr@he,pmesmﬂpresanﬁalame otrhapecavegabiteassidwes having an
term nuses represented by forrmula (2), but in a case
alPE¥sbls FHYGRHSA #908PTrhat arprahéfeling reiotustaire [awived

frgnrtedigzgr eoxo3;llncmaec dI r)t this case,

10
O
!
~ X\O/C\Ae’\ 0 (3)
AN
O
(In the formula, A’ represents one or more organic
residues having an alicyclic structure and/or an aromatic ring
structure derived from dicarboxylic acid, X represents one or
more organic residues derived from polyvalent alcohol, with a
15 proviso that X may have a branched structure through ester
bonds, having formula (2) as terminus and formula (3) as
constituent unit.)
In the allyl ester oligomer of the the present
invention, there are at least two terminuses represented by
20 formula (2), but in a case where x in formula (3) has a
branched structure, there are three or more. In this case,
as there are multiple terminuses, there are multiple R*’

These R’’s do not have to be of the same kind with each other,

9
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as there are nultiple term nuses, there are nmultiple
R3's. These R3 's do not have to be of the sanme kind
wai2047/1@ash ot her, and the structure may i ncl uderamwJpiooyhss019
group as one term nus and a nethallyl group as another
termnus . Moreover, all the R3 's do not necessarily
anblavRet ot Peciralhay GHAuRIcOBna aMehakkryhpgaoupne | Fediinus
extent that does not inpair curability, sone of the
an®3a smeelya bbbyl guonpolamemotallre tgrmiapusuch as net hyl
group and ethyl group. Simlarly, with respect to the
struct ur e ¥3redieeior gddi dheedi deedpeppbseatedsdylilyp have to

the t j nuses nmay be different fromeach other. F
beeﬁ%@f&ﬂ tHeP S r‘ﬁ%/taur“@ iyﬁcF-‘EBpre ]gq tferhzeéﬁi?nrq %‘at
' - e IS cy&l e rli _
1088 £ HEALUS AN D, LhfeecLs cfcHElohRAne 1 Al
po MPhEr K dBite Qfr AN H %%Shgﬂﬁyma&kBGpaﬁné|éﬁ%§i!§koup.
structure and/or an aromatic ring structure derived
from di cardiaxiyllard ygciwd.thThespecti bo tiesi yetudtwre of the
di carboxylic acid is shown aszcarbonyl structure
Orga) Be erR S IBIAX eprHigngfedr by A 2 Shewsermbenyemenay be
.Skel eton_or a cycl ohexane_skel eton. There i s no
dlg cﬁh

SRt HOT SRR ER Ton BT BRS¢ B FHISTHIR BRY
inéh?d% g%e:jlea}r 'tb;e%é)dzrefnreo'Pirr,rlgr om E)hg ¥%r§rper81|ﬁ$ th%zlo {v&ﬁeﬁ%%ere is a

avali _ f-raw nat eri al's,
cyt SORBLNA 1,6 AL T PR Cepfiifus] , 4-cycl ohexane
di carboxylic acid, 1,4- naphthal ene di carboxylic acid,

1 , 5- naphtffalien€otincaeboxyl i€ @té br Znord -kitaphtdmlerenic
di carboxylic acid, diphenyl-mm-dicarboxylic acid,
re@ﬁquﬁyﬂaVanyan.@ﬂd@y@@iylstructure and/or an aromatic ring

structure derived from dicarboxylic acid. The portion derived
from dicarboxylic acid is shown as carbonyl structure adjacent
to A?. Therefore, A? shows a benzene skeleton or a
cyclohexane skeleton.

There is no particular limitation on dicarboxylic
acid from which A? is derived from. From the viewpoint of
ready availability of raw materials, terephthalic acid,
isophthalic acid, phthalic acid, 1,4-cyclohexane dicarboxylic
acid, 1,4- naphthalene dicarboxylic acid, 1,5-naphthalene
dicarboxylic acid, 2,7- naphthalene dicarboxylic acid,
diphenyl-m,m’ ~dicarboxylic acid, diphenyl-p,p’-dicarboxylic
acid, benzophenone-4,4’-dicarboxylic acid, p-phenylene
diacetate, p-carboxyphenyl acetate, methyl terephthalic acid
and tetrachlorophthalic acid are preferred and terephthalic
acid, isophthalic acid, phthalic acid and 1,4-cyclohexane

dicarboxylic acid are more preferred. In view of enhancing

10
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aci d, benzophenone-4, 4 '-dicarboxylic acid,

p- phenyl ene di acetate, p-carboxyphenyl acetate, nethyl
woenwphtdial i ¢ aci d and tetrachl oropht hal i ¢ aci #CatR2007/058019

preferred and terephthalic acid, isophthalic acid,

phthalic acid and 1 , 4-cycl ohexane di carboxylic acid

heatte resl st pneé et agserd tum ew0fuaelanesegheat glass
resi stance tenperature eval uated based on gl ass
trengasiohobheteepernatar € ) TEndrdetrhel nde fdehat hahi on
tenmperature and thereby enabling filmformation of
tempgrapurentne| e rie craRdings fldei Garnphioni 0 (raiQparent

i gh rature, . hal Ld 1
125 B8 Bheielh e b Haf HBkyq e ars QEGONoSE B BrERPed

ohe: By Eohost preét
celpPaartrar (RRtkEnte (e PREn GV ED B AR, (e

ditb#BoRY1i€asdi P rdingAth@pdresragi. d of maleic acid,
fumaric acid, itaconic acid, citraconic acid, endic

anhydri de,Aldd orerdiicy aivhydtiede @hath@oks k€oPBYmpa®r the

used. At |least one constituent unit represented by
efferhal af (B)e inresmpfi riewent iahl, yhoestygelbtigonkne timé of

grgferggg,th t the nol ecul ar wei ght of the whole alhyl
regsterhol Ot ihGdss et Falaleertaiin Faeripyacid,
e L Bﬁ%&té of . {thi s i1, t hat..appr rlgée Vi,scosity,
* ngy é 6% dlﬁg',q§h¥§ﬁ59ﬁ§%VoFQg6FI$? gﬁﬁ _%tr%% ?FQ#&C
anByfedadroduate 1A WY &f8f tRds@Rge of the weight-average

nol ecul ar weight of the allyl ester oligonmer is from

500 to 2000Msasmrenereefmytalhgntr am $008ptesdR0080y A

3in formula (3) is one or nore kinds of organic
formula (3) is required in allyl ester oligomer. It is
preferred that the molecular weight of the whole allyl ester
oligomer be increased to a certain level by repetition of this
unit, so that appropriate viscosity may be obtained, enhancing
workability and strength of cured product.

A preferred range of the weight-average molecular
weight of the allyl éster oligomer is from 500 to 200000, more
preferably from 1000 to 100000.

A’ in formula (3) is one or more kinds of organic
residue having an alicyclic structure and/or an aromatic ring
structure derived from dicarboxylic acid, and its definition
and preferred examples of the compound are the same as in A2
in formula (2).

X in formula (3) represents one or more kinds of
organic residue derived from polyvalent alcohol.

A polyvalent alcohol is a compound having two or

more hydroxyl groups and X itself represents the skeleton

11



10

20

25

resi due having an alicyclic structure and/or an

aromatic ring structure derived from di carboxylic
weacehd/11a3d its definition and preferred exanpl esTaP200es8019

conpound are the same as in A2 in formula (2) . Xin

formula (3) represents one or nore kinds of organic

pot-esbduexdept Vesk fHRIMdgHy waloemls .al cohol . A pol yval ent
al cohol is a compound having two or nore hydroxyl
groups andfXrtihessl fir éreep@ityyvaflbatskétebhohposinosm at least
except for hydroxyl groups . Further, in the

twpohydaPint @Feutnlhavs fce bat boaded, t RemAyAYOR9XY §r Hpaprs

h be b d d I [
T L
ot PAOESChy AR, L. s 1% LRGSS, B HBES BBV roups.

ethyl ene gfy6@l1ePIIPYARL2ALKEOLL cdnd1 PLOPRRE di@lyiene
1, 4-butane diol, 1,3-butane diol, 1,5-pentane diol,

glpeopenpybpglateolgl bl hesapeoghak, diol4-Tystwhexanediol,
di net hanol, diethylene glycol, 3- nol ethyl ene oxide
1, addueenefdisbeyarimientacied dipént aeppehtyl oylycol, 1, 6-
tricyc| odecanedi met hanol, gl ycerine, trinethyl ol
heppBankol 5- bl ~Gtoipherarex PaBeihanet - ofiethylene glycol, 3-
e I thrit.o ar.bi tol. _and_hydr ogenat ed
mop R e A P PR AF P R T 1 on o

peRf8BgtH AN It had fen Lhesa.gonReHads: F&I%@é&f’i'mi,e’

the nethod describéed in Exam ned Japanese Pat ent
trippthebdl qrdoind, OzenolNo eHyvherd42391 (&S Ratento MNo.

4,959, 451) may be used. Wth respect to the
pe@tﬁ@xitmnﬁﬁohnﬂnrspepﬁégénaed hydrogenated bisphenol-A.
There is no particular limitation on production method for
these compounds. For example, the method described in
Examined Japanese Patent Application Laid-Open No.H06-74239
(US Patent No. 4,959,451) may be used.

With respect to the constituent unit represented
by formula (3) in the allyl ester oligomer, one type of the
constituent unit may be repeated or different types of the
unit may be included. That is, the allyl ester oligomer may
be a copolymer type. In this case, in one allyl ester
oligomer, several kinds of X exist. For example, the
structure may include a residue derived from propylene glycol
as one X and another residue derived from trimethylol propane
as another X. In this case, allyl ester oligomer has branches
at trimethylol propane residue. Two or more types of A® may

exist as well. A structural formula (4), in a case where R®

is an allyl group, A? and A® are residues derived from
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by formula (3) in the allyl ester oligonmer, one type

of the constituent unit may be repeated or different
woyppEsiinBot he unit may be included. That is, tReTariogt/osso19

ester oligomer may be a copolyner type. In this case,

in one allyl ester oligomer, several kinds of X exist.

isdj@lﬁtl@%@i@' £eid,he sty %b@lfy&eﬂay gl pebudsr ar F B EeL 01
erived from propyl ene glycol as one X and another
proesneuel sleshaved dalom.t ri net hyl ol propane as anot her X

. In this casg, altyﬁkfft;;jfi;?oner has branches at

trimethydo ropang_resiglu WonOr [ nor® typ of A3

may exi th\/Ea\é)A) st rugt ur al (fJor o0 a“case
where R3 is an aflyl grou, A £ amd A3 arle_fesi dues
derived from sophthalic acid, XOF§ propyl ene glycol or
trinmethyl ol propane, is shown bel <curing agent> | )
order to cure the allyl ester resha/conposition of the
present invention, curing nmay be=Conducted by
generating radicals through heati . However, it is
preferred that curing agent be ussgd. There is no
particular limtation on curing ents usable in the
present invention. Cenerally, those used as curing
agent for polymerizable resin can be used. Anobng

<cy ,2981%% preferred that fromthe view point of

o 21 1 PO L2208, Bhe sl LA ALRY Sibocition
of POlyBYdFald Amviehithibal ObukDEl UHSy 059 RS LK ikfes,

phot opol yneri zation initiator and azo conpounds.” Anong
gertdmeseinparddicdlar khrpugheregting. orgaRiverpeioxigdept8ferred
thgg”ggiigg agent be used. There is no particular limitation
on curing agents usable in the present invention. Generally,
those used as curing agent for polymerizable resin can be
used. Among those, it is preferred that from the view point of
initiating polymerization of allyl group, a radical
polymerization initiator be added. Examples of radical
polymerization initiator include organic peroxides, photo-
polymerization initiator and azo compounds. Among these,
particularly preferred is organic peroxide in terms of
uniformly curing the allyl ester resin composition of the
present invention.

Examples of organic peroxides usable here include
known ones such as dialkyl peroxide, acyl peroxide,
hydroperoxide, ketone peroxide and peroxy ester, and specific
examples thereof include benzoyl peroxide, 1,1-bis(t-
butylperoxy)cyclohexane, 1,1-di(t-hexylperoxy)-3,3,5-trimethyl
cyclohexane, 2,2-bis(4,4-dibutylperoxy cyclohexyl)propane, t-
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uniformy curing the allyl ester resin conposition of

the present invention. Exanples of organic peroxides
wageblie7dzer e i ncl ude known ones such as di al kyPCT/JP2007/058019

peroxi de, acyl peroxide, hydroperoxide, ketone

per oxi de and peroxy ester, and specific exanples
buthependxy rm4etdq/bm<aﬂau@er oxisd@imethyl 2,5-di (t-butyl

I, 1-bis(tbutyl peroxy) cycl ohexane, 1 ,1-di
pe@bxhéh@X¢m£AD@m5 ~-BimeZhyl152t, Gaethghzoyt| phexapeheRane, t-

2-bis (4, 4-dibutyl peroxy cycl ohexyl) propane,

bu#mﬂjtmwﬁb@%@@trﬁn trdRAYACEMY2 PSTERABEhyP-RetBYHi

hypbaRstdrid 3&@“@iié/éfroa%ﬁﬁggi%g%%eﬁsn%gf%peromoller
t
AR Mo S ad T B D B R RR S DX e LA P! 5

diBEt OXb&eyfidse iy . perOX|de and 2, 5- dlnethyl 2, 5-
dlbgtglpépgxy ﬁgﬁine 3. Exanpl es of above-descri bed

phot o- pol yEremiZald @f abolveatiescriicéddgh@to-polymerization
2-di met hoxy-1, 2-di phenyl et hane-I-on, 1- hydroxyhexyl
inphbator Ketohisle Borzolimetonsy-2, fethyhehydthmdyl-on, 1-

hyfgé:g&]é& 2 %%&Dﬁ%*@#eﬂg ggg?gﬂgﬁ?%ﬁold?n%%m&ﬂ (4-methyl
T - h 2 h 1-

L 2 R PR RIED | Tt RS SRS L ancho-1-
4%%01 pHlecNgseadbaal 1 polygerd £ali Onedinid it or

be use ingly or two or nore of them nmay be used

phdaﬂﬂymj‘ﬂqjanﬁ—il(}lam Hher e, us 6Rorpastheub@izdy 1M dadHar,1o0n
t he bl endi ng anmount of these curing agents. It is
PheyRtiary exkideat t he

One of these radical polymerization initiator may
be used singly or two or more of them may be used in
combination.

There is no particular limitation on the blending
amount of these curing agents. It is preferred that the
blending amount of curing agent be from 0.1 to 10 mass parts
based on 100 mass parts of the allyl ester resin composition
(in a case where reactive monomers described later or
radically reactive resin composition are contained, based on
the total mass including these components and the allyl ester
resin component), more preferably from 0.5 to 5 mass parts.
If the blending amount of the curing agent is less than 0.1
mass parts, it is difficult to achieve satisfactory curing
rate. If the blending amount exceeds 10 mass parts, the
finally obtained cured product sometimes becomes fragile and

its mechanical strength deteriorates.
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bl endi ng anmount of curing agent be fromO0.1 to 10 nass
parts based on 100 mass parts of the allyl ester resin
woanpasiasoon (in a case where reactive nononer 8BCT/JP2007/058019

described later or radically reactive resin
conposition are contained, based on the total nass

< rie@eitite ngohiese> conponent s and the allyl ester resin
conmponent), nore preferably fromO0.5 to 5 nmass parts.

I f the bl ehdithe ablint exftdrheresini egmpgentios bEsthe
than 0.1 mass parts, it is difficult to achieve
Presensf abYorble  fRAGHE monoes Yirepgthyeadbiuent) may be

xceeds 10 mass parts, the finall bt ai ned cured, .
ad5P8aact Eomutr Rt betotmeldird SR8 FEETRECHaRTERPn rate,
gL h i ,Qr at. Ve i >, th
ST e RS S S Ty B B, BORREBL T B { ool
crb88CE AN en FOMEHIRT t i IBRE Lt rdiihdeRbhcFBYnbe added for
t he purpose of controlling the curing reaction rate,
adj ust i ng Theoodid ynd ipgrtdverient 1ofinetkedi dntydactive
enhanci ng crosslinking density and inparting
MORQREY § orkd VRHEr@ld Sy paeri bel aseti miimtvieyw @f allowing
reactive nononers and variousl%%pes may be used. In

Eh; BGRAOFLET IR (e PeddE ¢ LMBn8RERT WP HIPHRY al Py ferred
. est ' .. preferr.ed.i no havi ng_.a
o2 i O O o o Rt BB e o e BB s
do@B1¥1 Byhd HRUP AN i@l lgr8heuBndEX P e§rdli8! €0k xamp1es

i ncl ude unsaturated aliphatic acid ester, aromatic
therayf terpolndinsdtipatest anliphasatuiei@deatdphatidnatic

,acid or aromatic carboxylic acid or derivatives
vVipkéreofoeingl,c gl siedisire ofobpfunstednal ipaioiheracid or

Annng these, with | . .
aromatIc carboxylic acid or derivatives thereof and

crosslinkable polyfunctional monomer. Among these, with
crosslinkable polyfunctional monomer, crosslinking density of
cured products can be controlled. Preferred examples of the
reactive monomer are described below.

Examples of unsaturated aliphatic acid ester
include alkyl (meth)acrylates such as methyl (meth)acrylate,
ethyl (meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, octyl (meth)acrylate, dodecyl (meth)acrylate,
octadecyl (meth)acrylate, cyclohexyl (meth)acrylate and methyl
cyclohexyl (meth)acrylate;

acrylates of aromatic esters such as
phenyl (meth)acrylate, benzyl (meth)acrylate, l-naphtyl
(meth)acrylate, fluorophenyl (meth)acrylate, chlorophenyl
(meth)acrylate, cyanophenyl (meth)acrylate, methoxyphenyl
(meth)acrylate and biphenyl (meth)acrylate;
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crosslinkabl e pol yfunctional nonomer, crosslinking

density of cured products can be controlled. Preferred
wexenrphiaso of the reactive nononer are descri bedCbaPmr/058019

Exanpl es of unsaturated aliphatic acid ester include

al kyl (meth) acrylates such as nethyl (neth) acryl ate,

et hyl (methale€Iiytiat @etytayry(BRehludkr ¥ af Buoromethyl

2-et hyl hexyl (neth) acrylate, octyl (meth) acryl ate,
(mgobesgryiake Mnaorhillctome thgtladeeyh ) boeyhitacrandat e,

cycl ohexyl (nmeth) acrylate and nethyl cycl ohexyl

(et h) acr?l%ﬁ%ﬁy%nﬂmﬁtéﬁ@§rdﬂa§ﬁ®n§{kﬁle%mhm@C@ﬂRﬂv&ﬁrylate

h | th | b | th | at e,
R A R Ry Bl o 11 ot ophenyl(weth)
| at e, | h ; h
(netny acror SR S e oIt by NSy DARe
st?£QHQDY&-ﬁé%ﬁ§msﬁyﬂéﬂe?t%hﬂ@&@§k§¥éné?35g}réﬁg3@&ﬁ§§%ﬁc

such as fluoronethyl (meth) acrylate and chl orone
acldet byhpdrotatteyreard agkly ciidyll €oRtibheacryl ate, al kyl

amno (neth) acrylate and -cyanoacrylate eater.
Exanpl es dXadiest o€ Vilpyll eshpounl sachraledtalrignetic
:ge th% 1styrene, chlgrostyrene, styrene sulfonic
acidi O R G FRAPPBHE LG 8y Finghelt SPETRE | Eeripl e
1ndd ayl éﬁﬂ r 0 turat e a% hatic, acid or. aronatic
1’lcar%oxy |igl_ aacclfe(}%gr?d_ gér% va :55 %?Fﬁ%?e%?%‘ﬁﬁ%?%ﬂ%ta
acet ate, }EXBﬂpl@%OBEOE§E§s?EQkbe¥lp&fﬁ?ﬂﬁg oA RS
of crosslinkabl e pol yfunctional nononer 1 nclude di
in¢edd)dametigtes ydutbsasuehhykeseh gl 860l glycol
di (meth)acrylate, diethylene glycol di (meth)acrylate,
triethylene glycol di (meth)acrylate, tetraethylene glycol
di (meth)acrylate, tripropylene glycol di (meth)acrylate, 1,3-
butylene glycol di(meth)acrylate, 1,4-butanediol
di (meth)acrylate, 1,5-pentadiol di (meth)acrylate, 1, 6-hexadiol
di (meth)acrylate, neopentyl glycol di (meth)acrylate,
oligoester di (meth)acrylate, polybutadiene di (meth) acrylate,
2,2-bis (4~ (meth)acryloyloxyphenyl)propane and 2,2-bis (4-w-
(meth)acruloyloxypyriethoxy)phenyl)propane;
diallyls of aromatic dicarboxylic acid such as
diallyl phthalate, diallyl isophthalate, dimethallyl
isophthalate, diallyl terephthalate, triallyl trimellate, 2,6-
naphthalene dicarboxylic acid diallyl, 1,5- naphthalene
dicarboxylic acid diallyl, 1,4-xylene dicarboxylic acid allyl
and 4,4’-diphenyl dicarboxylic acid diallyl;

bifunctional crosslinkable monomers such as

cyclohexane dicarboxylic acid diallyl and divinyl benzene;
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di (neth) acrylate, diethylene glycol di (neth)

acrylate, triethylene glycol di (nmeth) acryl ate,
woebe7aatdsyl ene gl ycol di (meth) acrylate, tri pPOpyPENT058019

glycol di (meth) acrylate, 1,3- butylene glycol di

(meth) acrylate, 1 ,4-butanediol di (nmeth) acrylate, 1

, 5- pent adi ot i flindtestyl agoplsatiakable- hexsdeskt &ich as

(meth) acrylate, neopentyl glycol di (meth) acrylate,
tr@mengéwbrehﬁnQr@thMﬁﬂrphaWéatpolybmmaﬁhymeldprépmnm)

acrylate, 2 ,2-bis (4- (neth) acryl oyl oxyphen I%
trhg@gghbagﬁﬂlqﬁg%kpqﬂbgenythg@§pﬁ)trl meth acry a

L5 g g)gmfgg/gg{%%f;@a&ghg% %E'?a?iw‘y’%?%%%%%;%{e
R R e et e

naphtha'er%%ﬁ&éﬁﬁﬂ&@@ﬂﬂdl %ngs@hﬂkEMhe moRomers such as
napht hal ene di carboxylic acid diallyl, 1,4-xylene

pedtear pioxyl t €l aodtd-aldeth)aadydatd’. - dlphenyl
di carboxylic acid diallyl; bifunctional crosslinkable
rmnonrer s Qh ais e lablogeameadi tue bogydher achay diealugdd
d|V|n | benzene; trlfunctlonal crossl i nkabl e

sifg n@;s arawenlﬁ%@@ﬁypﬁ eﬁlan@awpe(%%%)m

hyl.o 0 (Jmet.h), .acryl a
cofg B Gine aEREe £ thekh C oA h ER LR B e
amb @€ Y W & Itera!ct(l%t m;n@fnéi‘ls. Cyﬁ"%satpﬁ?eﬂe@a@llleylthat the
trinellitate and diallyl chlorenedate; “and
amd@tt deintidronaltcrnavsl nakabberoenoaess SWCIo@Snass parts of
pentaerythritol tetra (nmeth) acrylate . One of the
thebollerk et o lnimioowwer snaay beefiseabby nffgm 6t ttonb0er mass

nore Kkinds of_ them may be used in
parts, moék preferably f%om 5 to 100 mass parts. If the use

amount of the reactive monomer is less than 1 mass parts, the
effect of reducing viscosity is small, resulting in
deterioration in workability and further, in a case where
polyfunctional monomer is used as reactive monomer,
crosslinking density becomes low and heat resistance sometimes
becomes insufficient, which is not preferred. If the use
amount exceeds 1000 mass parts, transparency of the allyl
ester resin itself cannot be expressed or mechanical strength
derived from the allyl ester resin deteriorates in some cases,
which is not preferred.
<radically-reactive resin component>

The allyl ester resin composition of the present
invention may contain radically-reactive resin components for
the purpose of improving its properties. A radically-reactive

resin means a polymer having in the main or side chain a

17



10

15

20

25

conmbi nation. There is no particular limtation on the
use anount of these reactive nononers. It is
woref7anaidbe t hat the amount be from 1l to 1000 RE$8P2007/058019
parts based on 100 nmass parts of the allyl ester
ol igonmer, nore preferably from2 to 500 nmass parts,

ragistlpyepel ahbyi falore Fud iR 1Mgsupaktieh bk hh€cHB8®lenic
anmount of the reactive nmononer i's |less than 1 mass

cagapnscatrhen efddete dforrdeduckEngmylssast thhed sresnal lcomponent
. resulting in deterioration in workability and further,
inchuge carea bifer ee P AHURTRS O Fsls imppoderinylesbedrasesin.

oot ve, BB Pl SenoLiy beceres, Lo one
' t ] 1000
pek e B L ko N rEde 1000, s

pol§PaPén Hea PXdH S S8th A dBEhaReabos | heBgtNdeh1 Yot if
fromthe allyl ester resin deteriorates in sone cases,

newhissrys swtupiedegoddbagiadacall)y- Leantt¥esi£Gi By
_conponent> The allyl ester resin conposition of the

dippeseing i e marstenst iconpaoducidinabbyymeattalvker esi n
copponents for the purpose of inproving its

unﬁ?ﬂﬁ%ﬂ? LompGung SNy Afe SEVIeREr eSPACKERPRL LY pofitEgster

i 0. t.he i r_side ' .

re g o KB 56 T MO RO OGY B B DR e Ty 10

1988 hyhesd Sy hopnarhondeuble 98813- a EX80D) sy %a#éke 16-18
resin conponent include unsaturated polyester resin

andnziovihyl estlr aneshBatUnseddrss Bty esiamn LSl Bel S
t he condensati on product obtai ned through

rredieed fii dricom meddiodsn bet ween pol yval ent al cohol and

unsat urated pql ybasic acid (and if
Vinyl ‘ester resin, also referred to as “epoxy

(meth)acrylate”, 1s a resin having a polymerizable unsaturated
group generally produced through ring-opening reaction
between an epoxy compound having an epoxy group such as epoxy
resin and carboxyl group of a compound having a polymerizable
unsaturated group such as (meth)acrylic acid or a resin
having a polymerizable unsaturated group generally produced
through ring-opening reaction between a compound having a
carboxyl group and epoxy group of a polymerizable unsaturated
compound having epoxy groups in molecules group such as
glycidyl (meth)acrylate. Specifically, Polyester resin
Handbook, published by NIKKAN KOGYO SHIMBUN, LTD. in 1988,
describes about examples of such a resin in pages 336-357.
Such a vinyl ester resin can be produced by known methods.
Examples of epoxy resin serving as raw material

for vinylester resin include bisphenol A diglycidyl ether and
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necessary, saturated polybasic acid) , if necessary by
di ssol ving the condensati on product in polynerizable
wansetared ed conpound such as styrene. Speci fi earhp2007/058019
Pol yest er resin Handbook, published by N KKAN KOGYO
SHI MBUN, LTD. in 1988, descri bes about exanples of
itsuBhgh-Khe5éduldr pagem tlbold1ard 39yeTidySuehhan of bisphenol
unsat urated pol yester resin can be produced by known
A pekhibese. oXidyladsbtadr, rbsephenadsol réf@ryaidittlo ether and its
"epoxy (neth) acrylate", is a_resin having

highrpaee bl evainddt homodedgr @&Ecg?émér athyrpgédlaie&henol F
o At . .

LSO et AT Stk gPad) SUBR S EPORy s PEhfR
car boxyl %drPeU%fOfthae %%%%“?Qd‘tﬂg‘éwg Q?QQH%Q%QBLE
unsat ur at e group suc as me acryli1 c acl or a

coh88h8n P@vidNg 1R ﬁ@@ﬂ%ﬁinéq?' 8rURGat YrahSHe GEOMIs of them may
general |y produced through ring-opening reaction

bebetagein acadnpeitridnhavi ng a car boxyl group and epoxy
group of a polynerizabl e unsaturated conpound havi ng

epoxy gr oupenen isohecdied tgtdap suchhasusg yaielyit of the
meth) acrylate. Specifically, Polyester resin
rafgihng kr,e%iPHi"iesﬁ@&lB‘y CRIMRRARPKOGYG SH MBeNenePpe that the

describes a exanpl es,of . such a resin in
g e PSS R, FRATTrEREE oFEE S ddds parts or
ther uged e KRawraRtNods o EXaRRLES1 Pf £ ARPXYY 8D mass
serving as raw material for vinylester resin include
pabtsphesnst phetieglaptivdyi-oat Benassdpa st figh- 100 egArparts.
wei ght honol og, gl ycidyl ether of bisphenol A al kyl ene
oxi de adduttthéebivsphemolunk difgkiei dgbcethermamenet sis less
hi gh- nol ecul ar wei ght honnlog, gl yci dyl ether of
th%@ébmﬁﬁﬂ parts, the effect of enhancing mechanical strength
derived from the radically reactive resin component is small,
resulting in deterioration in workability and moldability,
which is not preferred. If the use amount exceeds 1000 mass
parts, heat resistance of the allyl ester resin itself cannot
be expressed in some cases, which is not preferred.
<additives>
To the allyl ester resin composition for
transparent conductive substrate according to the present
invention, additives such as UV absorber, antioxidant,
defoaming agent, leveling agent, mold release agent,
lubricant, water repellant, flame retardant, anticontractile
agent, and crosslinking aid may be added if necessary, for the
purpose of improving hardness, strength, moldability,

durability and water resistance.

There is no particular limitation on the
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al kyl ene oxi de adduct and novol ak-type pol ygl yci dyl

ether. One of the above radically reactive resin
woanpanaibs nay be used singly or two or nore RCTAB2001/058019

them may be used in conbination. There is no

l[imtation on the use anmount of the radically reactive

antéskhidantpanénthosd widdiefrsieabhe vt bat ehbeogaauUNtPREerred
from1l to 1000 nass parts based on 100 nass parts of

exphplabl ghorgt ehenl igoels pheme 1pbefsedablry ahioerRBased
500 mass parts, nost preferably from5 mass parts to
antpoxhgast pé?%’%lnqr fag Hadise lagba@dn dnbihétpeacande

pagﬁﬁgﬁg?ﬁ%yn% th%$:§in2ﬁﬁFﬁ?% F9LEEF$%%$ %gg Specific
exbf gegl bfo,;ﬁ@ﬁsi V&ge%ﬁlagltg%@aa%%%f&t éhélﬁgg' biol f@%mfgp

eteri ation in wo [Tt

cresomptzpsef%lﬁwll dfetiha %%oqm@n@@ﬁ%ﬁgﬁeﬂm&lm@s
parts, heat resistance of the allyl ester resin itself
methph6ttbeuexjrlessed iandsang,Gaseds (Bhnebhiys Matydroxy-5-t-
referred. <additives> To the allyl ester resin
bugﬁh@b@ﬁlﬂbbﬂt@?e-transpar ent conductive substrate
accordi ng to the31£r esent i nvention, additives such as
t

UV absor bet2e%h i’iodé’ﬁﬂftl&éﬁ-é’a’wﬂﬁﬁl*é@*éh?n PVidl§ nigtbricant
angga%serm%iaﬁ@sae%ﬁfﬁgg . SBRPUEAnt o M S L RGBT

| ane retar ntra age

am6h§Sshémkimen @i nfry 1he -addgd- bgsaﬁcfﬁﬁfiééng(”affﬁhatlc

pur pose of inproving hardness, strength, [ dabi’l
acﬂ@re&ﬂér%b@&&dﬂluﬁmitahesaﬁﬂaamephatlc hydrocarbon—based
lubricant and particularly preferred is metallic soap-based
lubricant. Specific examples of metallic soap-based lubricant
include barium stearate, calcium stearate, zinc stearate,
magnesium stearate and aluminium stearate. These may be used
in composite.

There is no particular limitation on the UV
absorber and those widely used may be employed. Preferred
examples among them include benzophenone-based UV absorber,
benzotriazol-based UV absorber and cyanocacrylate-based UV
absorber and particularly preferred is benzophenone-based UV
absorber. Specific examples of benzophenone-based UV absorber
include 2-(2’-hydroxy-5’-methylphenyl) benzotriazol, é—(Z’—
hydroxy-5’ -butylphenyl) benzotriazol and 2-(2-hydroxy-3' -tert-
butylphenyl) benzotriazol.

The additives are not limited by those examples
described above and various types of additives may be employed

within a range that does not disturb the object and effects of
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There is no particular limtation on theanti oxidant
and those widely used nay be enployed. Preferred
wexenTpliaso anong t hem i ncl ude phenol - based or  PCT/JP2007/058019
am ne- based anti oxi dant serving as radical chain
inhibitor, and particularly preferred is phenol - based
thanpirexedaninv&petoédi ¢ exanpl es of phenol - based
antioxi dant include 2 , 6-t-butyl-pcresol, 2,
<selvebbpyl - 4- et hyl phenol, 2 ,2 '-nmethylene bis (4-
met hyl 6-t-butyl phenol) and 1 , 1 ,3-tris (2-nethyl
4- hydr oxy- 52 t 3EVF onyin) dswiage theThélgli esher resin
articular_limtation on the | ubricant anpd those ,
CO@Fasﬂﬁl%efaOﬂaV%réspeﬁfﬁPg’yéi&ndﬁFgﬂgﬁ EHPEXRABF caCEREHgRY to
h j u [ - b d.lubricant, aliphatic.
O e e T o S ol Sarepha o <88R G

viBygE0ear Do basesk  pibyd LAt ndnd oP Rk eai{c;@ﬁ!;ymé’fﬁ grred

is nmetallic soap-based lubricant. Specific” exanpl es of
Howetat) i cosonpehasedHaibra carp biickutlevhagi so1séearad e,

cal cium stearate, zinc stearate, nmagnesi um stearate
reghgred uat m U itedt@ae iTheseasaysbéveskedisnused, it is

cgngosit . _There is no particular limtation on the W
Prahebr 8drthi YRS Wi &y addea traybBeuaipy ollee . above

nefiLEL8L4 etk L1 65, A0RA0 them Incl ude

© enzophenone- é%gﬁ) ggsorber, benzotri azol - based W
absorber anhgyRNoaE Woatenbagedr Y ﬂ9§0£@fﬁ %iﬁb viscosity
particularly preferred is benzophenone-basedF

inabsds beromapecitidrcexatphes sathbeszopheass eshasegd dié,
absorber include 2- {2' -hydroxy- 5 '-nmethyl phenyl)

eshrpg R F iapadlic 2qizt suspdrexpethybuagéphieayldthyl acetate,
benzotriazol and_ 2- (2-hydroxy-3 -tertbutyl phen

prop§¥ acetg%e and buty& ac%tatey ketones sugths g%gtone,

methyl ethyl ketone and methyl isobutyl ketone, ethers such as

tetrahydrofuran and 1,4-dioxane and alcohols such as ethyl

alcohol, (iso)propyl alcohol and butyl alcohol.

<viscosity of allyl ester resin composition>

There is no particular limitation on viscosity of
the allyl ester resin composition for transparent conductive
substrate according to the present invention. It is preferred
that the viscosity be suitable for the molding method
employed.

For example, in case of cast molding, it is
preferable that the viscosity at 25 °C be in a range of
0.01(Pa*s) to 1,000(Pa*s). If the viscosity at 25 °C is lower
than 0.01(Pa-s) or higher than 1,000 (Pa‘s), workability is

deteriorated, which is not preferred.

For example, in case of transfer molding, it is
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benzotri azol. The additives are not limted by those
exanpl es descri bed above and various types of

wadaitiiwss may be enpl oyed within a range that PADEB200T058019
di sturb the object and effects ofthe present
I nvention. <solvent> In addition, in curing the allyl

pregtebbl €Stiat otmosridcukiftgs aitr auspar eet iaoadughi¥eos
substrate according to the present invention, solvent
0.@ayPhesused 1,f00kMects)on IH theousidosiity mec@9sdcyis lower
according to the curing nethod. However, considering
?

theRat - 8l §¥aslofoy érhﬂheﬁg t@@lnvémfmpé?ﬁeﬁm ek atncgl 4 igcer
n a case s nt, is us preferred that
de% ggas??¥ ?ﬁ??ﬁftﬁh%§% %nareﬁerasave ment i oned
reactive f e.fQr
adj usti ng VISCOSIty ?ﬁgfﬁig%ar%ﬁ%%ggghyésg%ar %n%eémeﬁﬁured
pyastgoksene, and xyl ene, esters of acetic acid such as
net hyl acetate, ethyl acetate, propyl acetate and
<chutgl pacdia@t en f kdtlonesstweh rasiacet one, net hyl et hyl
ketone and nethyl isobutyl ketone, ethers such as
t et r ahydr ofhg @il land eBterdiresane candoal tbdnl sas lieh estained

et hyl . al cohol i.S0) p al cohol and butyl al coho
N th? eofal&I(YlyIeS§§FePXF@@Fﬂﬁrcoh%%s’{ﬁ%%verﬁﬁr@m%rr the

culojtzrgrtgre% Und LIBLLO04A0: Y1 8C O8] LY Gl WG Y] The

resi n COITpOSI | On rans ren con
Tt eeoLd Ak LhenPresent i vepid o ﬂary I

preferred that the viscosity be suitable for the
ebetitharg beethatirough coating using a roll-coater or a spin
coater by curing methods such as cast molding method and
photo fabrication.

The curing temperature in molding the allyl ester
resin composition of the present invention is in a range about
30 to about 150 °C, preferably 40 to 130 °C.

In consideration for shrinkage and distortion
generated during the curing step, it is preferable that the
composition be gradually cured while gradually increasing the
temperature, generally it is preferable that curing time be
0.5 to 100 hours, preferably 3 to 50 hours, more preferably 10
to 20 hours.

The glass transition temperature (Tg) of cured
product of the allyl ester resin of the present invention is
160 °C or higher. The Tg values according to the present
invention are measured by the method described in Examples.
The higher the Tg, the more preferable, within a range that

does not deteriorate transparency, in that the temperature of
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enpl oyed. For exanple, in case of cast nolding, it is
preferable that the viscosity at 25 C be in a range of

w0 200¥1(Raes) to 1,000(Pa-S). If the viscosity aCTAB200T058019
is lower than 0.01 (Pa- s ) or higher than 1 ,000 (Pa-
s ) , workability is deteriorated, which is not

ther eteihegubForatexam &e H1iEAse ehet paBstss 8P| HbAfing a
it ispreferable that the viscosity at 80 0C be in a
treasgerefit GG dRA:Is)e th lim @0 (Rdisjn tihfokhéevosctse tyike on
at 80 0OCis lower than 0.01 (Pa s ) or higher than .
the subePraty, thepwheiciittgrd@Pect B9 maly Bt uiC ashibdlgheyr is
not preferred. The viscosity of th ugabl e resin can
nof RERERTEATDy 1SS0 PL oL eaPOA pEBtuLE OF B eger- To can
e 0> llyl..ester. resin._c Ltion b
i R e LA R e P SRR

est82CHL YEoMPAURIorJdia 161 ndd iaa8Atyane ¥@FéQUSroduct. By
addi tives by known nethods . The conposition can b e

incueeadingt thdastendilny awiothnet ofapoltfehetl el hesdi cal
through coating using a roll-coater or a spin coater

pobymenk & algl erandiods rs oeh mak iogs theohdingchet hosit mncture rigid
photo fabrication. The curing tenperature in nolding

byt FRPLPY Y et redils €dRosit £BR oikenel Prigeppthanced.

MBSO 2 4 el SIS0 80,12 RO AP0 E e e

an@ngn&ist a5 # 0N generated duniRg-EHe, cuii NGy St&R i ddodS or
preferabl e that the

the like.

<transparent conductive substrate>

The transparent conductive substrate of the
present invention comprises a transparent conductive film
formed on a substrate consisting of the cured product of the
allyl ester resin.

For the transparent conductive film, known
metallic films, metal oxide film and the like may be used.
Among them, in terms of transparency, conductivity and
mechanical strength, metal oxide film is preferred. Examples
of metal oxide film include indium oxide, cadmium oxide and
tin oxide having tin, tellurium, cadmium, molybdenum,
tungsten, fluorine, zinc, germanium or the like added thereto
as impurities, and zinc oxide and titanium oxide having
aluminium added thereto as impurities. Among these, indium
tin oxide thin film containing 2 to 15 mass % of tin oxide,

having excellent transparency and conductivity, is preferably

used.
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conposition be gradually cured while gradually

increasing the tenperature, generally it is preferable
wohed7/1eusong tinme be 0.5 to 100 hours, preferabCyIB2000058019

50 hours, nore preferably 10 to 20 hours. The gl ass

transition tenperature (Tg) of cured product of the

al |yl esterhéesim afhildadeegntthenyeRhkparest 16Ok tive

or higher. The Tg val ues according to the present
thiinvéhinohs aset necsurdithdbytat hemtbrgd tdesecfabedrésistance.

Exanpl es. The higher the Tg, the nore preferable,
GGWEFEEMa tanie prRfergdds taéber tbigkeess dps patidniy 2

o SEL BE PP B R B RUEEl oL S o 1
enGOROURC e LILR o 2 B Sec e ke oD 408, <

1eBBr enik el ehapl £ @nRthsMst pRr efierably 208 BG-R'a Ndheinuous
Tg can be adjusted by changing the main chain

thsthr fitiny efaflidhe @& IsHowegbed ebhgaselivotycr assidheki ng
density of cured product. By increasing the blending

thagbuess ofxprdd A inonalt readbeaknpyl veards zbbl lee mrwmssed.

or making the main chain structure rigid by enpl oying
an ar omat i EFRHFOCL RETPPRe FoF g PEMEnf ah cletpnsParent

co ﬁg{{‘@é'f’ﬂﬁ{ "nT @ s%%t%}eifg%lggiﬁ\g?%s% g¥%$ ,hp %Eirjlr}ﬁggtnpeechod

ypeé and anount of polymer

an& OPAE LR NS Y s 11 k@nodt I aRsRasaiM, quq%@b&%%erfb%ﬁethat

substrate> The transparent conductive substrate o
thereandra hventican hearphigsS eheastibanspbs et EONHICH R rming
filmfornmed on a substrate consisting of the cured
stew dekicthefmalhelistortion temperature of the substrate or
lower.

In ITO film formation, the higher the temperature
for heating the substrate, the more preferable. The higher
the temperature in forming an ITO film, the more
crystallization proceeds and the smaller the electric
resistance becomes. Accordingly, it is preferable that film
formation be conducted at a highest temperature lower than
heat resistance temperature evaluated based on glass
transition temperature (Tg) and thermal deformation
temperature. According to the p:esent invention, the allyl
ester resin substrate, having high heat resistance, enables
film formation at a temperature of 150 °C or higher.

Examples of sputtering method include normal
sputtering method using a target oxide and reactive sputtering

method using a target metal. In this step, oxygen, nitrogen

or the like may be introduced as reactive gas, or measures
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allyl ester resin. For the transparent conductive

film known netallic filnms, nmetal oxide filmand the
woOike/megob e used. Anong them in terns of PCT/JP2007/058019

transparency, conductivity and nechani cal strength,

nmetal oxide filmis preferred. Exanples of netal oxide

suthl Bk Bgbhis € dditt 168 00 18&maC adadAneX bHeanndibh Na 8Xi St may
having tin, tellurium cadm um nolybdenum tungsten,
bef Euployed. ziMeo,gedrainum pangdethak edasklatbtt hieretia ahe
i mpurities, and zinc oxide and titani um oxi de having
obapghi of Uk deress eHe ridtvends onpp i BB 88chARBNglrdesecurrent,

indiumtin oxide thin filmcontaining 2 to 15 mass, %
2LEPTRITE TR e hg G SFPEHEREY aHE 8, Br¥,Par@PbLied to

0 ivity, is preferably used. The filmthickness of
th%h£g¥$%%%%%?ent conductive thin filmis set according

to the targed spfAG8@Sksh ; A el
preferable that thé thf%?nesgﬁggév§f?ﬁF%£aa$%ﬁ%%'%“? 4

préseBO0i mven thioor i il &d yasprefrerabkynbphoehB0e I @dt rdde
the filmthickness of the transparent conductive thin
substnates |@Bsstatdn panedhs,i fligeadscrysbag difplauldetices and
forma continuous thin film failing to show good
orggmtucts VitSPLlay da¥edsi-ckness exceeds 800 nm
transparency tends to b e decreased. Exanpl es of
nmet hod for form ng a transparent conductive film
exhvisipgle sputtering nmethod, ion plating nmethod and
vacuum deposi tion nmethod. Mreover, it is preferable

that the timgraiitee,f ehchpatssagtt hevensdn at€Ll bd he
filmformng step b e thermal distortion tenperature
expiaited substarst eleadril below with reference to Synthesis
Examples, Examples and Comparative Examples, but the present
invention is not limited thereto.
In addition, property values described in the
Examples and the Comparative Examples of the present invention
were measured by the following methods.
Glass transition temperature (Tg)
The measurement of glass transition temperature
(Tg) was performed by thermomechanical analysis (TMA) using a
thermoanalyzer (TMA-50) manufactured by Shimadzu Corporation.
The size of a test piece used for the measurement was 3 x 8 x
8 (mm), and linear expansion coefficient from 30 to 300 °c was
measured at temperature increase rate of 5 °c/minute under 50
mL/min of nitrogen atmosphere to obtain the discontinuity
point as the glass transition temperature. That is, as shown
in Fig. 1, with the horizontal axis representing the

temperature and the vertical axis representing deformation of

25



10

15

20

25

lower . In ITOfilmformtion, the higher the
tenperature for heating the substrate, the nore
wonref7anaidbe. The hi gher the tenperature in for RCIEP2EN7/058019
I TOfilm the nore crystallization proceeds and the
smal l er the electric resistance becones. Accordingly,
thiet sksppeef ehabl engttatof it femmakl) onihtersendush esr athe
a highest tenperature | ower than heat resistance
exfeapelative by dtred-Hraymdiomsgbhsset aadsbélon Tg point
tenperature (Tg) and thermal deformation tenperature.
wag: e8PaL AFTeS 2hel'Present i nvention, the allyl ester

i n,substrate,. having high heat resistance, enables
To%ﬁm&%ﬁ?rawaorhs%ssal%nper ature of 150 C or hi gher.
Exanpl es ofy, ri i aglt I .
sputtering rr%t ogc?%usllﬁ%gﬂ’%tt{}%gsgl?g%)E(?gew%%gﬁ?%%%ﬁ%ewmh a
teSPULERP1 A ABLNPd usiittrdsabdet Rt @h-a&éofaélgcétv?&h JIS
oxygen, nitrogen or the like may b e introduced as
K7B64cl i velmayDior2 (teasuressuthras bzodgpaddit é@Pronics
plasma irradi ati on and i on assist may be enpl oyed.
Ing@psbry e hi lbtelr ange that does not inpair the object
t he %)r.esent i nvention, bias such as direct current,
t

Sug%f“é?nﬁ S hi gh frequency wave may b e
appl i ed tofl#éq%hus.flf%%ter e S1he L Fé&f@%{ﬁ%éé Iﬁé)ag%ﬂ%# b

substrate o e present 1 nventi on

pré&&sansPaiieir §epld ode navhgkLat psypE-HeeH IE%E?% :
o liquid cryst?l di spl ay devi ces and organic d?%tpliréayd by
Midsubhresi EEANRIEESCorporation, on an electrically conductive

film formed on a surface of a cured product.

Synthesis Example 1

In a 2L-volume three-neck flask equipped with a
distillation unit, 1625 g of diallyl terephthalate, 167 g of
propylene glycol and 0.813 g of dibutyl tin oxide were placed.
The mixture was heated under nitrogen stream while distilling
off generated alcohol at 180 °C. At the time point when the
amount of the distilled alcohol reached about 170 g, the
inside of the reaction system was depressurized gradually to
6.6 kPa over about 4 hours to accelerate the distillation rate
of alcohol. At the time point when almost no distilled liquid
coming out was observed, the inside of the reaction system was
depressurized to 0.5 kPa and reaction was continued for
another 1 hour. Then the reaction product was cooled down.
Hereinafter, the thus obtained reaction product is called

“oligomer (1)”. Although some diallyl terephthalate remains
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Herei nafter, the present invention will be explained
in nore detail below with reference to Synthesis
waxzerphias) Exanpl es and Conparati ve Exanpl es, Bar/Jrive7/058019
present invention is not limted thereto. In addition,
property val ues described in the Exanples and the
unfeapaeat 1 e Expmpires 10f, the @beaQﬂédcyy@ﬁméﬁﬂhﬂwﬂﬁﬂlng this
neasured by the foll ow ng nethods . ass transition
ist eaperaedrie (afy) olligomeas i ¢ffefibrothgl sske to@nsinplacity.
tenperature (Tg) was perforned by thernonechani ca
Thh ap {8 51 ¢ Iive) 1 sy siord 185 ker ﬁbana}é?@ér Symire sy Examples.
manuf act ured by Shi madzu Corporation. The size of a
test piece used for the neasurenent was 3 x 8 x 8 (nmm
cbansi on coefficient from30 to 300 ¢
ouied A t tyre kAcrea rage of_5
c/mnfte uvdér 58 milnin of nitrogep, at nosphere to
obtain the discontinuity point as the glass transition
tenperature. That is, as shown in Fig. 1, with the
hori zontal axig representing the—qtenperature and the (5)
verti cal _axi so epresenting def ormati on ofthe sanpl e
' i ntgrsectjon of the

Xt , e o aptve and bea OWAY o,
poi nt was consi dere asOTg 41| i ght transm ssion
The total | transnission was neasured with a test
sanpl e having a thickness of 3 M in accordance with
JI'S K7361-1 using NDH 2000 manufactured by Japan

SyrBef OG5 Jidyst ry Co., Ltd.

In a 2L-volume three-neck flask equipped with a

distillation unit, 1400 g of diallyl 1, 4-
cyclohexanedicarboxylate, 165.4 g of trimethylolpropane and
1.40 g of dibutyltinoxide were placed. The mixture was heated
under nitrogen stream while distilling off generated alcohol
at 180 °C. At the time point when the amount of the distilled
alcohol became about 150 g, the inside of the reaction system
was depressurized gradually to 6.6 kPa over about 4 hours to
accelerate the distillation rate of alcohol. At the time
point when almost no distilled liquid coming out was observed,
the inside of the reaction system was depressurized to 0.5 kPa
and reaction was continued for another 1 hour. Then the
reaction product was cooled down. Hereinafter, the thus

obtained reaction product is called “oligomer (2)”.

Synthesis Example 3

In a 2L-volume three-neck flask equipped with a
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Surface resistance value The surface resistance val ue

was nmeasured by pressing an HR probe of Hres ta IP
wWOR@HTA2360 nanuf actured by M tsubi shi Chem caPCT/JP2007/058019

Corporation, on an electrically conductive filmforned

on a surface of a cured product. Synthesis Exanple 1

dikaialativnl unet f hree nedde fdiask aquipped with a
distillation unit, 1625 g of diallyl terephthal ate,

Cymwhgx@hemowlb@melagiq&cdlma@d @. 8¥3pgnotediybutiytoliand 1.40
oxi de were placed. The m xture was heated under
g Aft %@@h%t\g@an@wer évedfesmalqepﬁg ofife gmetﬂmee?vaeahmww
t 180 C. At the 0|nt n.the unt of t
un@?&ﬁﬁ%ﬁ@%ﬁlc%%?an} Sisodtling §oT SRRCFREFAE ool

t
RUSE e s TR S
altahsl oheBhRON outM1 ohe, t iR E%bﬁlﬁe""ﬁ?ntﬁé ”Pééc’@fbn system

distilled liquid com ng out was observed, the insid
wasfdépeeseact ieh gyetemhlvwasodepressr bzed fo@: 54 kerﬁlrs to

and reaction was continued for another 1 hour. Then
acepberabet tlon Pprududirties cetkedfdehnohdler ehnafhertindeoint

t hus_ obt ai ned_reaction _pr oduct is called "oligoner
Wh%ﬁl)alm%*f ﬁb%g%l%folr%ée& A Fct ePBpREhArRLEas observed, the

| h bt d
AT AP b B o o
reééﬁ ﬂCWaérE%ﬁﬁﬁﬂ%é@ff%k"@hb%hé¥ 1 THLSr ﬂ@anﬁlé’fé%ctlon

applied to the other Synthesis Exanp es esi s
préedmplwa? ddblaedldownl. unertdi,eeroteck offl ask enubpped

with a distillation unit, 1400 g of diallyl 1,4-
reaction product was transferred into a disposable plastic cup
and 300 g of triallyl isocyanurate was added thereto, followed
by stirring with a stirrer until the mixture became uniform.

Hereinafter, the thus obtained reaction product is called

“oligomer (3)”.

Synthesis Example 4

In a 2L-volume three-neck flask equipped with a
distillation unit, 1625 g of diallyl isophthalate, 167 g of
propylene glycol and 0.813 g of dibutyl tin oxide were placed.
The mixture was heated under nitrogen stream while distilling
off generated alcohol at 180 °C. At the time point when the
amount of the distilled alcohol became about 170 g, the inside
of the reaction system was depressurized gradually to 6.6 kPa
over about 4 hours to accelerate the distillation rate of
alcohol. At the time point when almost no distilled liquid

coming out was observed, the inside of the reaction system was
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cycl ohexanedi car boxyl ate, 165.4 g of
trimet hyl ol propane and 1.40 g of dibutyltinoxide were
wohkewad7o3The m xture was heated under nitrogenPeTHRENT/058019
while distilling off generated al cohol at 180 0C . At
the tine point when the anmount of the distilled
deplreebolibegare @b®UtPa Shd) realdte onnsade cehtiffed for
reacti on system was depressurized gradually to 6.6 kPa
anogberabobibud. hdlres ttheaceeketaheptbdudt swas | @idlosd rdrive .
of alcohol. At the tinme point when alnost no distilled
Herpghpgtesvn Hee othuseab higwds e¢acthen pspdecsf ishealled
<. Leaction, systemwas depressurized to 0.5 kPa and
Oﬁége??Bn( s* continued for another 1 hour. Then the
reaction product was cool ed down. Hereinafter, the
t hus obtained reaction product is called "oligoner
Exbdple Bynthesis Exanple 3 In a 2L-vol unme three-neck
flask equi pped with adistillation unit, 1400 g of
diallyl 1,7 yclehexanediscarbexybaher 125.82cquedd in
pentaerythritol and 1.40 g of dibutyl tin oxide were
Syptheets Mtampistlyr & wesshpatréd ofidér 1ndfi (bgeexgipecmy) -
while distilling off generated al cohol at 180 0C. At
3/ Ehe” tr e i hic e e eamdBredBett Reng; sPerhexp TMH;

b t he i nsi.de of .t he,
nafuf 0 RE AT rbidadon) | D5 BRUET.R19 TEiEres kpa

t hou t i st i an .r.at
coleerabptl TherRkBuLR RECHELAE L W Hdnd HkhiEfif
3~ Ot T @0 Npnt secebserwedn thglissigea®dst heuring was

reacti on system was depressurized to 0.5 kPa and
conp@iacteédnuweer ddre icvmeld tfion afiofheredsmurthd hesmgdmture

reaction product was cool ed down. Then, 700 g of the
thapiHis,dpld was kept in the atmosphere in an oven at 80 °C
for 2 hours, then the temperature was increased in 8 hours
from 80 to 100 °C and the temperature was kept at 100 °C for 2
hours, then the temperature was increased in 4 hours from 100
to 120 °C, and the temperature was kept at 120 °C for 2 hours,
to thereby prepare a resin plate. According to measurement,

the cured product had a Tg of 273 °C.

The resin plate was set in a vacuum coater capable
of sputtering to thereby laminate thereon a transparent
conductive thin film consisting of oxides of indium and tin
through sputtering. And oxide, a target consisting of 95
mass?® of indium oxide and 5 mass% of tin oxide with the
filling degree of 95 % was used. The substrate was heated by
a micro heater and a halogen heater inside the apparatus to

thereby maintain the temperature of the substrate at 150 °C.
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reaction product was transferred into a di sposable

pl astic cup and 300 g of triallyl isocyanurate was
wadadwditizer et o, followed by stirring with a st PCTE@P2007/058019

until the m xture became uniform Hereinafter, the

t hus obtai ned reaction product is called "oligoner

Afa)" evaynibesy Sits@IP| S AHA ‘cthmy GodfBrt BHE8: BefKa, 2
flask equipped with a distillation unit, 1625 g of

migiedl bgb 0§ophydralantd oxiBjery ofolumepybetne gfyenboandxygen=
0.813 of dibutyl tin oxide were placed. The m xture

28was tﬁegt%bl WA ek tH Qdusich comtdamonlilyebdli 8t R n§lof fmeter.

| ted al cohal_at 180 0C . At the ti it wh
SEHE ahbtmt BT HHE GTEH Fited RFESRBFS batale” ADGu" 170 T
 noukNEolDsi de @fg the peact | t d i zed
gk BelPS €5 6% URaover ARobt 4 hours to acael orate

the distilfaditdialed afrcaheQRolsi 1A halihg £hIBKROLD o 150
when al nost no distilled liquid comng out was

nmobsér geshir fdwe insdideranfcd k@ 1@aeli 60 QYSt emhe total light
wasdepressurized to 0.5 kPa and reaction was conti nued
trﬁ@ﬁmagb@m@? of Hdurs IPmdmattes peadticbnwps odlict. was
cool ed down. Hereinafter, the thus obtained reaction
product is called "oligoner [A)". Exanple 1 To 100

rts of oligonmer (1) produced in Synthesis
Ex%@éﬁ%ﬁg 1, 3 mass parts of 1, 1-di (t-hexyl peroxy) -

3, 3,5-trixmthyh eyMekehexan }eégfggufﬁ Eﬁg“%cﬁgﬂﬁgﬁﬁ%r as

TIVH; nanufactured%%y NOF CCEP TI ON) was aﬁied an
insExamelk corgiaeipg] Yhathelaipshuie (MRSppOMEESH | TH s iRl s

sandwi ching a
Example 2 was used instead of oligomer (1). According to
measurement, the cured product had a Tg of 313°c.

Further, a transparent conductive thin film having

a thickness of 150 nm was laminated on the resin plate in the
same manner as in Example 1. The obtained ITO thin film had a
surface resistance value of 30 Q/O and the total light

Q

transmittance of the laminated product was 90 %.

Example 3

A resin plate was prepared in the same manner as
in Example 1 excepting that oligomer (3) produced in Synthesis
Example 3 was used instead of oligomer (1). As a result of a
measurement, the cured product had a Tg of 320°c.

Further, a transparent conductive thin film having
a thickness of 150 nm was laminated on the resin plate in the
same manner as in Example 1. The obtained ITO thin film had a

surface resistance value of 30 Q/00 and the total light
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3-mmsilicon rubber spacer between 2 gl ass pl ates.

Curing was conducted under the condition of increasing
woheo7tiemaer at ure that the nold was kept in thePCT/JP2007/058019

at nosphere in an oven at 80 C for 2 hours, then the

tenperature was increased in 8 hours from80 to 100 0C
trandmt heahesper athd €l was kERirtuct0Qa8Cof og 2 hours,

then the tenperature was increased in 4 hours from 100

to 120 0OC, and the tenperature was kept at 120 OC for

2 hours, to thereby prepare a resin plate. According

Coppagahilieehedole e cured product had a Tg of 273 0C
coater capabl e of

The resin plate was set in a yacuu

sputteringgtﬁkﬁqﬁﬁ%ﬁ%ﬁ% 5ﬁpﬁ§FélWﬁeEb6ﬁ BLip hRpEr i

- [ j [ Lsting of oxides of jndium,
ehSORAUSE 4P 100 Il 08 Sl oo AR Sl LY A oo
aceoNskshifge ofp 3ﬁ§§ﬁﬁidt@dbqgkg¥'ﬂfoé@gtsofq§§%?fgmo

tin oxide with the filling degree of 95 % was used.
Ch&hécslbsor atktdgs Theat @by anntbeosheatesnadd £ in

hal ogen heater inside the apparatus to thereby
ExpiP he al nexerolt difpdr dhgr dcopetrhtusabstrthe suubdiBOCwas 70

... After %%Ecuatin% i nsi de of the vacuum coater to 1.3
Crpa,Thg wPkedngasItP Brbont BHY hpd gefunfarcentesasiianot

r gon.: OXY, = 98.5 t .5) .was_iptroduced
va%%%t?%u%%égﬁﬁﬁvugtﬁﬁkgo%ﬁgm}ﬁgﬁgrErﬁﬁﬁW{Eﬁﬁqﬁf\ﬁﬂ;the
laperi@r @t 4y egsdre of 0.27 Pa with DC input power

of 0.8 wcnR to the target. The obtained ITO thin film
had a thickness of 150 run and a surface resistance
value of 30 WD. The total light transmittance of this

Compag it el Faowlet 2was 91 % . Exanple 2

A transparent conductive thin film having a

thickness of 150 nm was laminated on a commercially available
polycarbonate plate (product of Takiron Co., Ltd., Tg: 150°c)
in the same manner as in Example 1 excepting that the
temperature of the substrate was 100 °C. The obtained ITO
thin film had a surface resistance value of 48 Q/[1 and a total

light transmittance of the layered product was 75 $.

Comparative Example 3

A resin plate was prepared in the same manner as
in Example 1 excepting that oligomer (4) obtained in Synthesis
Example 4 was used instead of oligomer (1). The Tg value as
measured on the cured product was 87 °C.

A transparent conductive thin film having a
thickness of 150 nm was laminated in the same manner as in

Example 1 excepting that the temperature of the substrate was

31



10

156

A resin plate was prepared in the same manner as in
Exanpl e 1 except that oligoner (2) produced in
wepmiTherizs Exanpl e 2 was used instead of ol i gorer/JPA)7/058019
According to neasurenent, the cured product had a Tg
of 313 c. Further, a transparent conductive thin film
75hagi noriee tduteiiness 190 £2OnNEY YAShA@M Nteth @ A8 stance
resin plate in the same nmanner as in Exanple 1 . The
vadbeadhedl | M tdmad & idahdiad ighsutfranemiesbatance walsie
of 30 WD and the total light transmttance of the
lapaRphad cerptediiciaswe®® 90 % . Exanple 3 Aresin plate
was prepared in the sane manner as in Exanple 1
excepting that oligomer (3) produced in Synthesis

Coﬁégg?%f%g %@%ggﬁgqlinstead of oligomer (1) . As a

surement, the cured product had a Tg of
320c. FurUﬂ?ratﬁ%ﬂ@&?%%pﬁﬁﬁﬁha%@nguﬁkhﬂg?éPéﬂ%fé%ﬁﬂuctive
havi ng a thi ckness of 150 nmwas | am nated on the
thiesthlplledeind 4 e isame seasmer 58Sninnokxa8Rp! eedin Jghete was
obtained ITO thin filmhad a surface resistance val ue
madé BOLNG O-laandsubied nadtealobiteghetlr ansGbnpangeivé Exmuple 3 in

| ayered product was 91 % . Conparative Exanple 1 A
the | SR TSI A ICPEPERRRLVE| BrAERT Ag3 X PrR IS SRt the

0 1 nat ed ' I i | abl
codgQME L Aot 00,8 sOMEEE oLVl ishle, or one
sussm-dam, Chemdgal Co., Ltd., Tg : 80c) in the same

manner as in Exanple 1 except that the tenperature of
the subst rdsiMAD 7 e8CurehBet bR Hiegs1d thidpdrdifs of

had a surface resistance
the substrates of the present invention (Examples) and
conventional substrates (Comparative Examples) are shown in

the table below.
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val ue of 52 WD and the total
the | ayered product was 74 %.

light transm ttance of
Conparative Exanple 2 A

wonrentsipasent conductive thin filmhaving a thi ekmeB®ovH58019
150 nmwas | am nated on a commercially avail abl e

pol ycar bonate plate (product of Takiron Co.,

Ltd.,

Tg:

150 c) in the sane manner @31 Exanpl e 1 excepting
that the tenperature of Tthe spbstrate was 1§O S’"érct' The
obtained IITOthin filmhad a surf aotl r esi Sigr#&a\?al e surface
of 48 WD |and a total ||ghty tfansnight ance RgRUre | cistance
| ayered prjoductiPyiide 75 D6 (ocyCOMARaknitkRcEXaRihetme af | o
resin platle was preparefd in the sagp nmannédiimaemation Q)
Exanpl e 1 lexcepting that ol i goner ) obtlai nefic) n
SErarhglenls |[Exargobsirafe was| used || nstead of ol i gonmer (1) .
The Tg val|lue aghegegured on the cured product was 8
C. A transparggémeqayuct i %€ thin fPIm havi ng 40 30
t hi _ckngss of 14Qre'?3ﬂ‘ was| | am nated in the |sane mannef
a 1 anpte xcepttng—th the—tenperature—of—the
s éérbl?la' e \%as §b§@‘fe. pThegobt ined 1 TO tphi n filmhad| a
surface rdsi sVAREWedal ue ofz 50 WDoand a totafsd i ght 30
transmittanc@li8PMeHZL | jani natled product s 90 %.
Conparative Ex#@fosa 4 An attenpt to lanminate a
t ExanveplaBent coubsiete ve thin flil mhaving g thickness| of
150 nm on |t he witasuredp! at e s made_usi ng |t he bstrate
obt ai ned i|n @ng@ﬁérqupve E@?ganpl e 3 Ph the sane%z’anner 30
as i n Conpar atg¥eofxanpl e 3 gxcepting thgt the
Comparative commercially
Example1 available
product 80 74 70 52
(polymethacrylate
plate)
Comparative commercially
Example 2 available
product 150 75 100 48
(polycarbonate
plate)
Comparative substrate
Example 3 with cured
oligomer (4) 87 a0 75 50
thereon
Comparative substrate
Example 4 with cured
oligomer (4) 87 90 150 warpage
thereon

As confirmed from the results of Examples and

Comparative examples,

conventional substrates.

33

light transmission and surface resistance than the

the allyl ester substrates of the

present invention showed very excellent values of Tg, total




tenperature of the substrate was 150 OC . But war page
of the substrate occurred. Result of nmeasurenments on
wohywilaal3o properties of the substrates of the PCEIPWD7/058019
i nvention (Exanpl es) and conventional substrates
(Conpar ati ve Exanples) are shown in the table
bel ow. Table 1 A s confirmed fromthe results of
Exanpl es and Conparative exanples, the allyl ester
BRIBESDEACRTEPDION eF (DRAVEINGS nventi on showed very
excel | ent values of Tg, total light transm ssion and
surface reBpst@rRd tharfiche lcohowat Rof¥R curve of the cured
sgbs%ra&es BRI EF CRI PTI ON OF DRAW NGS The graph of
PTRAYCT10 § nlwI v Tu SRR Sthé e BreBPpPoduct  of
ol igoner (1) prepared in Exanple 1 .CLAIMS 1 . A
transparent conductive substrate, which is obtained by
form ng a transparent el ectrode on an allyl ester
resin substrate having a glass transition tenperature
of 160 OC or higher, which substrate is prepared by
curing an allyl ester resin conposition. 2 . The
transparent conductive substrate clained in claim1l ,
wherein the allyl ester resin conmposition contains an
allyl ester oligonmer having an ester structure forned
of polyval ent al cohol and di carboxylic acid, having
allyl group and/or nethailyl group as term nuses. 3 .
The transparent conductive substrate clained in claim
2 , wherein the allyl ester resin conposition further
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contains at | east one conpound represented by fornula
(1) , wherein RL and R2 each i ndependently represent
wano@lhyi3ogroup or a nethal lyl group, Al repreBemiIB200Te58019
or nore kinds of organic.residues having an alicyclic
structure or aromatic ring structure derived from
di carboxylic acid. 4 . Theamssparent conductive
substrate clained in claim2 , wherein at |east one of
the allyl ester oligoners has a group represented by
formul a (é% as termnus, and also has a structure
1.represent et BATHEAIE COPdastéyassrbabrateni vhiweres n
.represents an allyl grou r thallyl grou A2
ooF 3P 8RRy o GHETB A e HERIEnSt QFGLRPac 148 et hhd] i ter

re@@nagﬁﬂgﬁféﬁe %J«e@‘}%@f (r?re}] %%’so%r%HFE‘EQBRF %%m Pgture 160

structurée deriv I-car boxyric™aci herei'n” A
°Cl 8PT BREGRES, QREL N IR iRdS s0hrabgaBl Coy esh fiiey hayi g 1
an alicyclic structure and/or an aromatic ring

esstrucesie ceiposdd ifoham di carboxylic acid, X represents
one or nore kinds of organic residue derived from

pol yval ent al cohol, with a proviso that X may have a
branched structure through ester bonds, having a group
2 -1 epr esent ed Dy RHSRATENC2 FOREUEEE HE nBEL SRR e fFligned in
res by formyla-.(3).,as constituent unit. 5 .
LR £ S e St B ERr b e SR A I Srine an
alfyl dheseidy itfogedi %wagyghce@%g 5?-&&&!&% 3 d2deflof

(3) is at least one kind selected fromthe group

potyvsiatt ng wholesaghtihakirboagl e dspPhthatirgy agidsl group
phthalic acid and 1, 4- cycl ohexane di carboxylic aci
and/or methallyl group as terminuses.

3. The transparent conductive substrate claimed in
claim 2, wherein the allyl ester resin composition further

contains at least one compound represented by formula (1),

O
RIL_&
N N1

Il

O
wherein R' and R® each independently represent an allyl group
or a methallyl group, A! represents one or more kinds of

organic residues having an alicyclic structure or aromatic

ring structure derived from dicarboxylic acid.

4, The transparent conductive substrate claimed in
claim 2, wherein at least one of the allyl ester oligomers has
a group represented by formula (2) as terminus, and also has a

structure represented by formula (3) as constituent unit,
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6 . The transparent conductive substrate clained in
claim1l , wherein the allyl ester resin conposition
woéuod7hero3cont ai ns reactive nononers.7 . A tranBoaIRIN7/058019
el ectrode plate for touch panel, using the transparent
conductive substrate clained in any one of clainms 1 to
6 as electrode. 8. A touch panel having the el ectrode
plate claimed in claim7~ 9 . A transparent el ectrode
plate for liquid cr%stalndisplay devi ce, using the
transparent conducR™e sGbstrate claimed in any one of
claine 1 to 6 as el ect®odeA<1Q.0O l'iquid c()stal
di spl ay device, using the el egtrode~plate clainmed in
claim9 . 11. A transparent ehectrode plate for
organi ¢ EL di splay device, using the transparent
whépath o’ wepshshirat ancbal pedgiougnyr anendtfhaclaimeyrbuey A2
6 as electrode. 12. An organic EL display device,
repsésgnitheons ect mode pliate cfabngania wdsidndg having an

alicyclic structure and/or an aromatic ring structure derived
from dicarboxylic acid,

O
I

X_._C
SN07TA, o
T
o)

N (3)

wherein A® represents one or more kinds of organic residue
having an alicyclic structure and/or an aromatic ring
structure derived from dicarboxylic acid, X represents one or
more kinds of organic residue derived from polyvalent alcohol,
with a proviso that X may have a branched structure through
ester bonds, having a group represented by formula (2) as
terminus and a group represented by formula (3) as constituent

unit.

5. The transparent conductive substrate claimed in
claim 4, wherein the dicarboxylic acid in formula (2) or (3)
is at least one kind selected from the group consisting of

terephthalic acid, isophthalic acid, phthalic acid and 1,4-

cyclohexane dicarboxylic acid.

6. The transparent conductive substrate claimed in
claim 1, wherein the allyl ester resin composition further

contains reactive monomers.
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7. A transparent electrode plate for touch panel,
using the transparent conductive substrate claimed in any one

of claims 1 to 6 as electrode.

8. A touch panel having the electrode plate claimed

in claim 7.

9. A transparent electrode plate for liquid crystal
display device, using the transparent conductive substrate

claimed in any one of claims 1 to 6 as electrode.

10. A liquid crystal display device, using the

electrode plate claimed in claim 9.
1t. A transparent electrode plate for organic EL
display device, using the transparent conductive substrate

claimed in any one of claims 1 to 6 as electrode.

12. An organic EL display device, using the electrode

plate claimed in claim 11.
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