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SPECI FI CATI ON FI LM FOR PROTECTI NG MOTHER GLASS FOR
FLAT PANEL DI SPLAY AND USE THERECF 5BACKGROUND OF THE
I NVENTION 1. Field of the Invention The
present invention relates to a filmfor protecting a
not her glass for a flat panel display, which protects
a surface of a nother glass used for manufacturing
vari ous display devices, and use 10 thereof, and the

present invention is uSEEGIFECATEONNI que,
' lass with

i Hg.a her
AL R R TR YR R G ER S0 ERAmaEs DIspLAY
manuf acturing a flat mﬁqhsgi-lgpb ch as a liquid
crystal 15 display, a plasm |S§F§§Hpanel and an
organi c  EL display, a glass substrate is used. A
gl ass plate manufactured in a factory is distributed

(conveyed) as BFARKGROYNRQF TIHR INVENTHONr ocessed

inﬁﬁe%ﬁﬁf@ﬂ?%ﬁy%%QﬁL{ate' When a gl ass surface is
#Fame ue to conveyance, storage, transport during
shi ppiTHe peogest Hiedftich rXtes'sd flg(,ﬁ &

gl ass, thlpzabecorres alcaase for %e uct@%ﬁg?ﬂr%%gﬂlﬁaéwther

glassdov e Hat ipaitial alisplayy whiahi protetbe hafdffve 688ndther
r et ai ni glass surfaces are not contacted

formthat gl L €
elasgatied formapiactiring varieps dinplay elesdegs, roghnde ng
ther.gl ass, .cqontacting
PRORY EE AR GRS AT IS A5t
partheugsiy, Sok ledriveyiagOuDbARY ciddd B pFBidRjord)! 259
in the groove one by one and, ereupon, a foaned
nol ded article is mainly utilized. Packagi ng

ifh mpl ded aptjcles which are currently used are
‘Ar(\‘no)éﬁﬁ‘f’}}f’gif’é’sgfﬁ“éc}z‘?lﬁ%d b kinds. One is a box-type
packagpp $anufacturing a flat panel display such as a liquid crystal

display, a plasma display panel and an organic EL display, a glass
substrate is used. A glass plate manufactured in a factory is
distributed (conveyed) as a mother glass, and this is processed into
the glass substrate. When a glass surface is flawed due to
conveyance, storage, transport during shipping, and storage at
customers of a mother glass, this becomes a cause for reduction in a

yield, and adverse influence on quality, therefore, such a retaining

form that glass surfaces are not contacted is usually adopted.

For this reason, regarding conveyance and storage of a mother

- glass, contacting to surfaces of mother glasses is prevented by -

forming a slit-like groove and fixing a mother glass in the groove one
by one and, thereupon, a foamed molded article is mainly utilized.
Packaging with molded articles which are currently used are

roughly classified into two kinds. One is a box-type packaging
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Ingreatmin pydistriby

container, in which a groove is fornmed in a box, and
seal i ng packaging is perfornmed by fixing a nother
glass therein, and closing it with a lid. The other
is also called L-letter pad, and a groove for fixing
a nother glass is forned inside an L-letter type
foamed nolded 5 article, and uses a nethod of
arranging this L-letter type foaned nolded article on
f antainersin whichmdseeve &8 fpaokddnrgboxbed s¢aligg

20) - bund! ed not asses, and fjxing themb

bi

¢ I Betpemed B Bdag A poshek Hisnheraite aelosing
ady WtRIARA2ANPhdSSihel gsé 8.?%16?;2%(1 ?lﬁtg%xf%ar\é,ra?ﬂ %T groove for

vi ewpoi nt of a clean _ type nme
1@ixingeanothér glaas is fadved ingdeut LilettRs biype foamed molded
easi ness, but froma viewpoint of stability and easy

harticlqnst upes Ramrethed af ssrangipe this ddlestaragaoufoamed
a'ﬁgoldfe'dna Jc\(é ﬁga?ttﬁ%rtgégﬁsxésm% v edg{){ rl di f;ﬁétgumber (e.g.

purposes depe
OROPbuDdletd 8o dbh e Th AT e ; i

years, wth scal elka% of ~ gnfdllgi' paﬁfmdfl’ggf!g%i}, svg%ﬁhea tape.
up of Ampphekagingsstatehascsdvatiaged aihdefdcts anldh For
become difficult to response to conveyance and
st¥ample.dfrom 3 viswpoint ofn glgamydagree, jgp k-letter type foamed

SRR RSy RGeSt 8

- Girilewipoiht of s ith- ' ter ] : -
since a vioﬁy Falg%kudﬁgﬁiy mﬂﬁfg 8?55@%%&% ﬁ‘l”t‘ €18

for closing wapplng,
redvantageeusliahil, dinally, dhotht types Wererased ifat diffeiait a
controlled clean degree. In addition, also regarding
Puposes depending op tHhe pygpose and pasferagicegp f uge by
Q:q‘s!%% in a space per unit volune is small, and a
piling efficiency is very low, |leading to 25 increase
In a dizeWevly] iPfedetitiyedrd, #46h i b BirS: ALOPR i
nol ded article itself yappr oachesbgﬁi lilir,n'ta?.aof? a fgglmdﬁsd)lay’
peale up@f Howother gléss hos deen alsoademaaded, it has become
édéé_er atively, since a weight of a nother glass has

H"BF Laresponss tecenveyyaceand stoppgmeintenlest up mother

n n i s,reason. the artigcle.is

Pl By i Stork BlontiPhPa p2Psne BoB, - SPeBififrigaclagn
Waghlng G€ aSIarb€ fodthe iD Qi ddiE! fn |
diff I BF SR o8 |%?é§%&%°§egg?ﬁ%£h% ap L-letter
txpe packaging matetialosithee 4 vingl bag idusedfoblctozing
conveyi ng. net hod of packa&tng a nother glass with a

praeping. it figs baceme difficult teagbtadarths massvial havdng a

SERGONRE Q85 Tleeds BRALARRR, H50 3oebiting s oSt in suoh
tie AMiBod! $héHumber RAThssdSEo bp1achl ihli 1888e per unit
di scl oses prevention of occurrence of stattc

wienie i smallrchd arpiliny officiebicytsi vgydotd, l16ading a6e

.to fine uneyvenl I ocessi ng. . However, in a
tE-)loé'r coile k%@eadfi@onh‘ebi@ feented snolded

i Se hat r.ubbj it not her gl ass apd
AP R abprdadiels Mipld o8 e bomtiiptpreciifpm Bpoause of
ifbAsde fr0A sidd.S ARRPAMIVEIE sitfee s Vbight of a mother plass

unevenl y-processed filmis used, ther% Is a ]fnl mt (ﬁ]

haschveent goratly incoeasedpthené is agprobleheoha sireygthcthnd, for
scratch of a nother glass. In addition, in a -
non- adhesi ve sheet or package, a dust easily enters,
so it is difficult to say thiat handling property of a
not her glass and a l.am nate thereof is better, -and
there is little glass reinforcing effect. On

t he other hand, a nethod of placing a plastic film
(see JP-A No. 2003-226354) or a paper spacer between
not her gl asses has been performed. However, in this
met hod, there has been feared a probl em of pollution
with an additive contained in a plastic filmor a




transporting and storing a nother glass, have better
peel ability from an adherend when peel ed w thout
polluting a surface of a nother glass, and give
reinforcing effect, by adopting a pressure-sensitive
protecting film and use thereof. In order to
attain the aforenentioned object, the present

j nvent or sjvel di e r

i nt t , ti .
th:ﬁoﬁa(iolnoﬁ:lﬁlﬁn. %&Sﬁh ﬁ@)éﬁ’fs%ﬁl 10§ w(#ﬁaa Iﬁ%%ﬁ%ﬁ%’i a%%ls becomes
coiifflicied and Iﬁ?@ defld ah8phs Aheesiiloy theartioheds diffimilt to

can be attained by sufficiently reducing a surface

be ayailabldesamd i heceming highhoegpepsiver, of a
pressur ex | t] a i Si ; f
pre u%"g‘-‘%g@ t j|“"§i§"‘3ad eéi ﬁohgﬁ’lg%a g avgesylt11 anrgliett Pgﬁ ©
patRapRigahumothr aglnes twithl arplastigefilmbiankl pédngtibchasbeen
conpl etion of the present_invention.. ..  Accqrdin
proppied (ses Jappoese patens T daRRn ARPLisAHAR Rplcatign JP-
A 1§1;91V1-<i%56} jdp-h”p%%oaépzwsssg addPPENL2083-575189). In
at panel” di splay having a pressure-sensitive
partdbekiry aJP-# & o.drl-3205s discloses picventiontefhogcurrence of

wherein g surfacg roughness .of .t he
stafieertciy. And, SeShiL o TUErLing o S gprface to fine
und¥Bhiyproddskiagsur f ace roughness Rz is 1.0gm or

smal I'er, and wherein the pressure-sensitive adhesive

| ayBpweyeps | besaa ngmedhesier) sbeptt ok Paskags nlikg Lthese

th)acctyli [ t ] v :

meBRte 2 i oAy R ARE FHIRE W 2ot Pllee r@ Slippage
eafily| cturt watls iscal upeoper aiotteeoglasse Fopdihjsmeason, even

obtai ned by a_Fox's equation is -25 to,-10C., Fox' .
wheay a1 oﬁneypmbsﬁ-m(rmﬁﬁmﬁi e 18 msede th?'éepr’és&t]inﬁt on
prf.g\Lé}fﬁohr ¥t b‘:bﬁ?r’%ﬁ&@eﬁﬁté&ﬁ@fel@c@ﬂﬁi’iﬁ’ NBid Y&atbh of a

represents a weight fraction of each nonomer, Tgn(K)
mothereghsss dnghdditionarisi ti pon-adpesiveusheet ar package, a

honopgl yner of each ,..and represents.a kin
anff BB st 1€ s BARCRHy 1 35 R E UKD ool ora
mdthRTeBlads"¥AA! hOTamiRSte Bhiehebf Ghabotted] and thierpaiielittle
di splay"” refers to a glass plate before processing

glasstreinforcang effectuct s in the state where it can be

di sfrifute ich i . oLl d -
{1 2 el Hhnl £iethd 68 ARkl R HIAHY A Bee JP-A
Noghzooilaaazmsu de ad'pgpbﬁly:pdeui- belsweunmrmthjeq \glalssesybasbeen
i splay, a_plasma display panel, and an or ic E
petﬁosm%. Howevagc dinyithds ¢ H}f{'ﬁ'@‘by bhets | Bo® 1 pesm fpared =
prt%'i%?tg 'o@ulﬁﬁt)nt %l{’% S£AGitivY eBh't2the # if Gphstic film or a

pressu sensitive adhesive protecting filmis

papép posdter whisinng spiacler ds ipstcied foomss mothet ghissge nay
hardly occur, and a dust may hardly enter, therefore,
the filmmy be effective for preventing a scratch,

and handl i ng pseMAR?IOR TREMENVENTSONaNd a
| am nate thereof may becone better. As a result, an

ef  Egitarstiynonts refisthe tpregemtd ioventinn osefdt ity prowide a
be dramatically i d. [t i
e CafoRRHE? ity DR bl B0 Nifprove an

effidiedcyosfer gl ass can be prevented, and al so agai nst
scale up of a nother glass, flexion and cracking can
be effectively prevented. Moreover, by controlling a
surface roughness Na of a pgessure-sensitive adhesive
| ayer and a surface roughness Rz in the
af orenenti oned range using a pressure-sensitive
adhesi ve having a glass transition tenperature in a
particul ar range, when peel ed, peelability from an
adherend may becone better w thout polluting a nother
gl ass surface. In the forgoing, it is
preferable that a separator having a surface
roughness Na of a rel easing surface of 0.2p, mor
smal l er, and a surface roughness Rz of 1.01.tm or



According to a fourth aspect of the present

invention, there is provided a | am nate of a nother

gl ass for flat panel display wherein a

pressure-sensitive adhesive side of the filmfor

protecting a nother glass for a flat panel display as

defined in the first aspect is attached to at | east

one side of .a nother gl ass_f LSl
st iife Part P HRE aiethde land g, bBES péliBifly from

anfadBedend wheApedidiEwithohit tpsilytiageat surfueat 6Hm mother
since the protecting filmexerting the aforenenti oned

glass, | and give crainforqingaefigehely adoRtimg AcREgSSYre-sensitive
(P tord not her gl ass nmay be
pré#%ﬁ@%ﬁ%ﬁ%%v@ %%ga nor eover, peelability from
an hiherdwnd tohevttaie! it nefpréaxortiobedt ebjedtt htlue present
pol | uti ng a npther ss. surf i s al so.inproved

| .
inkeRteTsi PEPRFIVSIES FERSHethy Barticularigy, RpHutionppEpventing
prgft,sﬁ? Fdt QN oty DA NSarface, did- found dut that the

cross-sectional view show ng one exanple of the state
afefementignelk object faan hreowdteinegl dyoulbeigntiysreducipg a
suplate 3ofighn®ssTREY ol hofuPlaGRcibukilERl RP; of a pressure-

I'ew sfiow ng ot her

seR¥ANA adaksinelbiat asiafg dPregsufesthbitiveo adhesive having a
a nother glass for a flat panel display of the

glassctramsitianctampsratyrscd pTpaIticwar yangermHpghyresulted in
E ' of the present
copr%ﬁegﬁ?'%ﬁl\l}vﬁhﬁPrﬁgegﬁﬁgﬂeﬁy%el ow by referring to the
dr apicB@sding go d fisstaaspeadsef ahiei presenti nweintininpthere is

| f th t at f [ the filmf .
provisiest o) fn JorRteCting & oEbsr Hlags fona lizk paps] dipplay
hal e P4 Suk)eMsif0e aBHeEivE 18yt® n one side of a film

cross-sectional view show ng other exanple of the .
substiade piwhesieiny a4 sarfadenréughpess Ra ofdhe presaureggensitive

for_a flat panel. displa t he present. i nvention. - .
adhRaive fayen,is H.oHaR, ma@aoﬁﬁ’h%?ﬁgﬁl RUTyeq rgoghibss Rz is
1. ebr UMY, £idWheinSAE prB¥Siid-88ndR v adhesive layer

ressure-sensitive adhesive layer 2 on one side of a
cohprisesias trasslitked cdpurlymer Goptaininghd (methlagrylic acid

ol SR 3 U A T s ol diona

grOhp SR L cOMPpbhine, AMNEY \WadXeindition t¥imipefature of the
crosslinked copol ymer containing a gneth)acrylic acid

copolymenmidained by a Raoxiylequation i o H8/Cag a

fungtional gr.ou a ent. Exanples of the
(mFﬂ¥&?W$@°E€!%’F@%r i ncl ude 10
[whEE i) aféﬁir%:;i-eﬁq'égeﬁ{é(yﬁ Y SapRiaénRleMperature of a

acryl at e, thyl nmethacrylate, ethyl acrylate, ethyl
copelymery (Wne) repegentsry| weighty fopgtione phiaeash amonomer,

butyl acrylate tyl. _nethacryl I r
el re Rt SRl # A e EED fepferalHY of & Hoilbotymer
of BatRamioiciher, ARAM réprededite, a kndlofmeidinaiyhainer]

dodecyl acryl ate, and dodecyl 15 nethacryl ate.

These al kyl parts may be straight or branched. These
(meth)acrylic acid ester nononers may be used al one,
or in a conbination of two or nore. Exanples of the
vi nyl - based nonomer having a functional
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20 group include vinyl-based nononmers having a
carboxyl group such as acrylic acid, nethacrylic
acid, itaconic acid, crotonic acid, and mal eic acid;
vi nyl - based nononers havi ng a hydroxyl group such as
2- hydroxyet hyl (neth)acryl ate, 2-hydroxypropyl
(meth)acryl ate, and 2-hydroxyhexyl (neth)acryl ate.

25These yb vl cbased: RICHELS. {1 DEnt1BRY HeoPEotHler Blass

for A1 piheDasgslayorerers tav glass plute befowd pgocessing into
preferably 0.5 to 10 mol % in all mno

vazionst praducts in tbeﬁéﬁmhewgncmé’ecgfﬁtém“ﬁ%‘ gt which
5 I S I

o WAy BRI pEder ity by ot o
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ﬁ@fs @Wﬁ?&e FSFEdtin@CHilnS D ¥mbediidthtel of the
protectrn

he ot her hand, when the content
presexse devéftiool, Ysindera p@saurremﬁwve hadhesive grotecting

rudy 05, sBoPEa Sepbitd LR Lh oot L i Ybpfle mav
haPdRA8BEur YA & Alustohiisf hardy -diﬂ:&eﬁtl‘mfuﬁmé the film may

contai ning no 10 functional group be _used as a
befﬂffehtlﬁecgtpblmé"ﬁﬂimg oh S4 ﬁt“ andling, property of a
Hefac e BRUEREr. 2N A
m(fcﬁ%gervgeﬁs basetclfl rrlt%norrerghgég#%ogg#g cﬁ%g‘?r%{pgroupr ares a
resﬁﬂepahedffh}iehh:gr of tifamspdu;tlﬁgcamd stotiog alhother glass can
necessary a polynerrzatr 15 can q

nj tiat.or
be | dramatisalle imprayed: i oin Jg ion, singss physica
F4ysh 5 fa PRbENICEIdRE Sadr Be ted,
eﬂ%gﬂ?&%ﬁu. gb muao i?é%g%wgr?(éaf glrb{:\bl y §23 to - 12C§Jrs\‘hiren ©
andMsglamnst anale upnof enpothenglasss flexion andcragking can

ve ASITOARD SO DTS5, 95 MRG0

roﬂgﬁ'ﬂeéﬁ‘fkﬁtﬂsﬁ Feshiet dtiitRiED adhledive ilayér glinl at Banface
-10C, an |n|t|a? adhering strength of a

ropghness eReerigl t the aforarneationrd sMRES n¥FIRg ofh RFGFSUTE-
p at gleTgys-l S
sobfEPRUATEI p ) PSR Bche Gilpeifit in o

aro gl ass
pafEBiatir bﬁng&ﬁrﬁrﬁdn ﬂEEle 5peq1£di1llm;1 froimi gark( ydhéend may

begamsbariarovithont BONBIHEA MRS Sl BAPe: o
wei ght ﬂé %&Faihgf i€ah éimﬁ’@fwle 114 K §<ﬁﬂrﬁ§8f‘tl§aﬁng a

glass ransi tion 't enper re of a honopol yner
surface roughness Ra of a releasing surface of 0.2um or smaller, and

re 11‘1%0 rc 1ng

a surface roughness Rz of 1.0pm or smaller is attached to and
wound in a roll manner on the pressure-sensitive adhesive layer. By
using such the separator, when a protecting film is used after
peeling, a surface roughness Ra of a pressure-senmsitive adhesive
layer and a surface roughness Rz can be controlled in the

aforementioned range,



of each nononer, and n represents a kind of each
nononer | Herein, a glass transition
tenperature Tgn(K) of a honopol yner of each nononer
is known in various references. In the present

i nvention, regarding each nononer of Table 1, a value
of 5 Table 1 is adopted. In the case of other

nononers having no value in f hayi
andintionshiremenipned Ratiost gndh ifect, < e MBtEfed more
sud_ygeneral rhernal anal ysi s, for exanple,
[ .1 cal ar ' i e .
O ASE S8 DR £ty O WGkt AR08k e alicke i
providedy Pameriofh i SOPTEYIng &) MARer, 1a5S Jp5 % fpt panel
dispidy, rhidh ammpeisesEAttaching a pressure-sensitive adhesive

side of a film for protecting a mother glass for a flat panel display as
defined in the first aspect to at least one side of a mother glass for a
flat panel display, and laminating a plurality of this to be conveyed.

In the method of comveying a mother glass according to
embodiments of the present invention, since the protecting film
according to embodiments of the present invention exerting the
aforementioned action and effect is used, an efficiency of
transporting and storing a mother glass may be dramatically
improved, peelability from an adherend when peeled may become
better without polluting a mother glass surface, and reinforcing
effect may also be obtained. '

In the forgoing, when a plurality of mother glasses with the
“protecting film attached thereto are laminated, an unevenly-
processed film can intervene. In this case, by reducing adherability
between mother glasses with the protecting film attached thereto,
handling property of a mother glass can be improved more.
Generally, when a rear side of a protecting film is unevenly-
processed, unevenly is easily generated also on a pressure-sensitive
adhesive side, and a problem of a remaining adhesive may easily
arise by increase in a surface roughness. For this reason,
intervening of an wunevenly-processed film without unevenly
processing of a substrate of a protecting film may be particularly
effective in embodiments of the present invention.

According to a third aspect of the present invention, there is
provided a mother glass for a flat panel display with a protecting
film, characterised in that a pressure-sensitive adhesive side of the
film for protecting a mother glass for a flat panel display



251 Isopropyl acrylate i-PA 268 n-Butyl acrylate BA
219 2-Ethyl hexyl acrylate 2EHA 203 Met hyl
nmet hacrylate M VI A 378

as defined in the first aspect is attached to at least one side of a
mother glass.

According to a fourth aspect of the present invention, there is
provided a laminate of a mother glass for flat panel display wherein
a pressure-sensitive adhesive side of the film for protecting a
mother glass for a flat panel display as defined in the first aspect is
attached to at least one side of a mother glass for a flat panel
display, and a plurality of this are laminated.

According to embodiments of the present invention, since the
protecting film exerting the aforementioned action and effect is
attached, an efficiency of transporting and storing a mother glass
may be dramatically improved and, moreover, peelability from an
adherend when peeled may become better without polluting a
mother glass surface is also improved, and reinforcing effect may

also be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view showing one example of the
state of using the film for protecting a mother glass for a flat panel
display of the present invention.
Fig. 2 is a cross-sectional view showing other example of the
state of using the film for protecting a mother glass for a flat panel

display of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will be explained below
by referring to the drawings. Fig. 1 is a cross-sectional view
showing one example of the state of using the film for protecting a
mother glass for a flat panel display of the present invention, and
Fig. 2 is a cross-sectional view showing other example of the state of
using the film for protecting a mother glass for a flat panel display

of the present invention.



10

15

20

25

Et hyl rnethacrylate EMA 338 |sopropyl nethacryl ate
i -PMA 354 n-Butyl nethacrylate BVMA 293 | sobutyl

nmet hacryl ate i - BVA 340

The film for protecting a mother glass for a flat panel display
of the present invention has a pressure-sensitive adhesive layer 2 on
one side of a film substrate 3 as shown in Fig. 1, and is used by
attaching its pressure-sensitive adhesive side 2a to at least one side
of a mother glass 1. This pressure-sensitive adhesive layer 2
contains a crosslinked copolymer containing a (meth)acrylic acid
ester monomer and a vinyl-based monomer having a functional
group as a component,

Examples of the {(meth)acrylic acid ester monomer include
(meth)acrylic acid alkyl ester such as methyl acrylate, methyl
methacrylate, ethyl acrylate, ethyl methacrylate, propyl acrylate,
propyl methacrylate, butyl acrylate, butyl methacrylate, hexyl
acrylate, héxyl methacrylate, octyl acrylate, octyl methacrylate,
nonyl acrylate, nonyl methacrylate, dodecyl acrylate, and dodecyl
methacrylate.

. These alkyl parts may be straight or branched. These
{methjacrylic acid ester monomers may be used alone, or in a
combination of two or more.

Examples of the vinyl-based monomer having a funcf.ional
group include vinyl-based monomers having a carboxyl group such as
acrylic acid, methacrylic acid, itaconic acid, crotonic acid, and
maleic acid; vinyl-based monomers haviﬁg a hydroxyl group such as
2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate, and
2-hydroxyhexyl (meth)acrylate.

These vinyl-based monomers may be used alone, or in a
combination of two or more.

A content of the vinyl-based monomer having a functional

group is preferably 0.5 to 10 mol% in all monomers constituting a
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n- Hexyl methacrylate HVA 268 Lauryl nethacrylate
LNIA 208 Acrylic acid AA 379 Methacrylic acid MAA

403 2-Hydroxyethyl acrylate

copolymer. When the content is less than 0.5 mol%, a copolymer
cannot be sufficiently crosslinked with a crosslinking agent as
described later, a solvent-insoluble fraction of a pressure-sensitive
adhesive layer is decreased, and there is a tendency that adhesive
remaining on a mother glass surface easily occurs upon peeling of a -
protecting film. On the other hand, when the content exceeds 10
mol%, there is a tendency that initial adhering property is inferior.
From such a point of view, the content is preferably 1 to 8 mol%. In
the present invention, other vinyl-based monomer containing no

functional group may be used as a further copolymerization

component.

A copolymer of the (meth)acrylic acid ester monomer and the
vinyl-based monomer having a functional group are prepared by the
pi'eviously known method. If necessary, a polymerization initiator
can be used.

In the present invention, a glass transition temperature of the
copolymer obtained by a Fox's equation is -25 to -10°C, preferably
-23 to -12°C. When the glass. transition temperature is lower than
-25°C, an adhering strength becomes too high, and peeling from a
mother glass becomes difficuit. Conversely, when the glass
transition temperature is higher than -10°C, an initial adhering
strength of a pressure-sensitive adhesive layer obtained from such
the copolymer at a normal temperature is deficient, and a role of
function of protecting a mother glass cannot be exerted.

Fox's equation: 1/Tg=%(Wn/Tgn)

[wherein Tg(K) represents a glass transition temperature of a
copolymer, Wn(-) represents a weight fraction of each monomer,

Tgn(K) represents a glass transition temperature of a homopolymer

9



2HEA 258 Hytiroxypropyl acrylate EPA 266
2- Hydr oxyet hyl nethacrylte 2HEMA 328 Hydroxypr opyl

nmet hacryl ate HPMA 299 Maleic acid I A

of each monomer, and n represents a kind of each monoier]
Herein, a glass transition temperature Tgn(K) of a
homoi:olymer of each monomer is known in various references. In
the present invention, regarding each monomer of Table 1, a value of
Table 1 is adopted. In the case of other monomers having no value
in references or having inconsistent values in references, a value
measured by general thermal analysis, for example, differential

calorimetry or a dynamic viscoelasticity measuring method is

adopted.

10



403 Acrylam de AAm 426 D acetoneacryl an de DAAM 338
d ycidyl nethacrylate GVA 314 Styrene St 373

Table 1
Monomer Abbreviation | Homopolymer Tg(K)
Methyl acrylate MA 281
Ethyl acrylate EA 251
Isopropyl acrylate i-PA 268
n-Butyl acrylate BA 219
2-Ethylhexyl acrylate 2EHA 203
Methyl methacrylate MMA 378
Ethyl methacrylate EMA 338
Isopropyl methacrylate i-PMA 354
n-Butyl methacrylate BMA 293

Isobutyl methacrylate | i-BMA 340
n-Hexyl methacrylate HMA 268
Lauryl methacrylate LMA 208
Acrylic acid AA 379
Methacrylic acid MAA 403
2-Hydroxyethyl acrylate 2HEA 258
Hydroxypropyl acrylate HPA 266
2-Hydroxyethyl mefhacrylte 2HEMA 328
Hydroxypropyl methacrylate HPMA 299
Maleic acid IA 403
Acrylamide AAm 426
Diacetoneacrylamide DAAM 338
Glycidyl methacrylate GMA 314
Styrene St 373
Vinyl acetate Vac 1 303
Acrylonitrile AN 373

11
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Vinyl acetate Vac 303 Acrylonitrile AN 373

In the present invention, a pressure-sensitive
adhesi ve | ayer is constructed by crosslinking the

af orenmenti oned copol ymer with a crosslinking agent,
and crosslinking is preferably perfornmed by a
reaction of a functional group of the vinyl-based
nmononmer and a 5 crosslinking agent. The crosslinking

agent i $ndheqiReLRE iHeMhA8nakh 1%1%§§ﬁré Qihtmo{l&h?mvﬁ layer

groups which can react with'a unctionar group o

ViisYdonstfecte B0 ORdssIfRIa AR 182 AT thed HB&&iﬁﬂé‘% with a
i socyanat e conmpounds such as trinethyl ol propanhe
t alrpbslimkitig ageyig RaiE credslinil ngElks Pl e?&%b‘ii*l ‘p%?fi*m By a
conmpound; pol ygl yci dyl am ne conmpounds suc
t eeactjbpoofly funetiexyl grens @fa:mbnﬁnywa&aalmshdmerland a
3- bi sam nonet hyl cycl ohexane, .
t eresglinkingyagamtmi nodi phenyl met hane, triglyci dyl
p- am nophenol, diglycidylaniline, and diglycidyl
o-t ol ufﬂhﬂ@méﬁimn@agsiﬂ iska konipoagd Havifgutlieastsedo or
al one, or in a conbination of two or nore.
more groups whlch can react with a functional group of the

vinyl-based monomer. Examples include polyfunctional isocyanate
compounds such as trimethylolpropane tolylene diisdcyanate, and
methylene diisocyanate 'compound; polyglycidylamine compounds
such as tetraglycidyl metaxylilenediamine, tetraglycidyl-1,
3-bisaminbmethylcyclohexane,
tetraglycidyldiaminodiphenylmethane, triglycidyl p-aminophenol,
diglycidylaniline, and diglycidyl o-toluidine. These crosslinking
agents may be used alone, or in a combination of two or more.
An amount of the crosslinking agent to be blended depends on

a content of a vinyl-based monomer having a fanctional group which
is used in the copolymer, and is preferably 1 to 10 parts by weight,
more preferably 2 to 8 parts by weight relative to 100 parts by weight
of a copolymer. When the blending amount is less than 1 part by
weight, a copolymer is not sufficiently crosslinked, and a
solvent-insoluble fraction of a pressure-sensitive adhesive layer is
decreased, so that there is a tendency that adhesive remaining easily
occurs. Conversely, when the blending amount exceeds 10 parts by

weight, there is a tendency that an initial adhering strength of a

12
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An anount of the crosslinking agent to be bl ended
depends on a content of a vinyl-based nononer having
a functional group which is used in the copolyner,
and is preferably 1 to 10 parts by weight, nore
preferably 2 to 8 parts by weight relative to 100
parts by wei ght 20 of a copol yner. Wen the bl endi ng
anmount is less than 1 part by weight, a copolyner is

npressuiife-séwsitive ailnssive Mgrst, isadéficienel vent - i nsol ubl e
fraction of a pressure-sensitive adhesive layer is

decr easBurtley, thapréviously knavwherdeioay tabRified hesd ¥ige
remai ni ng easily occurs. Conversely, when the
bpeeniong Ly kmowtn eadioad adilitives isiichya? an Ritidtatid @t a
IS a tendency that an initial adhering strength of a

psarfage dubrcicaint; a develing agent agn mntioxidint, £Bbrrosion
Further, the previously known various tackifier, and

t PEeYsnding agent ka ight\stabdizeradui wlitvedoBtcibsashitiy agent, a
antistatic agent, a surface lubricant, a leveling
RRymerigation inlibiter, a silaver cwipling agest,cm ingrganic or
agent | ight stabiljzer, an_ ultraviol et absorbing
efgfgﬁfl,lc gﬂlf‘dl’ Pher3 pawmdes, amarticleanda $oil swehcasiplmeatal
a ené an jnorganic or organic filler, and a powder,
PUY4T APd LRIEtCRE cROGR APREORFiAtaly adsiakity aand a
pigment can bhe a opriately added to a
Efg§§'ﬁ’feé-s§’é Y6 g&%ﬁ@ RYel- ayer. 10As a film
substrate used in the sgé‘{ace protecting filmof the
pr esen®s i T suhstrateised . the surfzcs pratectingfilmeof the
erally used pol yprqpyl.ene, high density
SESLR tarueRion DR BRI GiroBafit Broun théanscally used
' ol yet hyl ene,..l i near ] ow densit .
ggﬁ%‘{%ﬁﬁgﬂgz fl’g%? §%?WV ye %ﬁ%é?‘ﬁt“é,ﬂsafﬁdpolyethﬂene,
| - @] ef i I L can,be 15 used,_ bejng not
bl B ettt p i Bfend im0 depef Speteibutans.
t Q0m nor er abl 0O to 100m
B9 tonke trecethchglifRe, B o Phlemie alet spbolyms can be
‘&’aéf ) j | arge size nother gl ass,
andl%glrgg?%%ggff§&éch as attaching and peeling of a
rot et o 0 inforcin erfor ce a
01 ass b eitekrest o i i s eln gl 54 Bre R IR A 200w,
_ r (.09 vegv.ance i s pbtained.
PRI SO I] WG N GHERASs: Fo i b b anee,
| e V] I 0 .
A8y $h t1He Sadd bifle é”ﬁgs%g[ a l&ﬁ%% Qo ndthey %ss\é\@}a[ﬁqlbnhg

nmet hod 1 s adopt ed, a net coatln
Rbpréy SasH £ SQAShihY AndCPEST i -
pgogt gﬁﬂ ng the copoF y%e?agﬁdéié r%%??%%%&%g@ﬁ ,and
réitfforcing performance of a glass become better, and the effect of

preventing a flaw at glass processing or conveyance is obtained.

As a method of forming a pressure-sensitive adhesive layer on-

"a film substrate, the previously known method is adopted, and a

method of coating a solution of a pressure-sensitive adhesive

composition containing the copolymer and a crosslinking agent, and

13



10

15

20

25

crosslinking the conposition by treatnent such as

heating is preferable. In the present invention, it

is inmportant that a surface roughness Ra of the thus
prepared pressure-sensitive adhesive layer 5 is 0.2gm

or smaller, and a surface roughness Rz is 1.0gm or
smaller, thus, Ra and Rz of a pressure-sensitive

adhesi ve | ayer surface satisfy both of the
afapeshimkimgntite comepésition” by gsatmént Bech8SKeiting is
invention, Ra and Rz are defined as val ues neasured
bypreferabls.hods described | ater. 10When a surface
roughness Ra exceeds 0.2gm a particul ate pol |l utant

r emai nslmothe pgesent wwdntdenaitds insortahethRt scxndads
1.0ggkea particul ate pollutant remains on a gl ass ‘
sdppghaessRgmisthenthup preparsd presanrésensities arhiekive laye
that Pa is preferably 0.1gmor snmaller, and Rz is
pitPetiBIqr smelleroand mesurdace toughnéss BzdsehOpm or smaller,
invention, in order to adjust a surface roughness of
a@’b?%-s%% PadRs of @ REessurRsseReitivg adhesivelayer surface satisfy

a&o emfnili oq,ed nuneri cal val ue range, there can be

e 'é#bf’ the plarempentipnad apmenica]ranges, minthepraseng

a, sepat at a rface, formof these filnms can set a
IR é"‘f’g‘é@ gfe slefined.as valuesapepgured by thegnethods

AL BRE oo L) ch can se e
e 2 SRR RIS BTGRP RSB et
SRS KRSt 15 el it Bl

OB AN SRR Aok 000 B SRS
SNSRIy B Bl e iy o o

L e-sensiti,ye adhesive |ayer
is 0.2gm or smalfer, gﬁgﬁgggﬁ%?ﬁgglﬂ%‘ffghness Rz is

o b 1T RpEint BiVerton) uf oL LR BURER dub

SOByRGLE T Il SenkUn RERIYA INRRACH 1|12,
aftreaténti6HEA hdSielrfcal value range, there can be exemplified a
method of attaching a filin, é sheet, or a separator (a surface form of
these films can set a surface roughness of a pressure-sensitive
adhesive layer in a particular range} which can set a surface
roughness of a pressure-sensitive adhesive layer in the
aforementioned numerical value range to a pressure-sensitive
adhesive layer after formation of a pressure-sensitive adhesive layer,

and a method of setting a surface roughness of a pressure-sensitive

adhesive layer surface in the aforementioned range upon winding
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‘ “@%E@%"u r"’is %&?ﬁﬁ%@?ﬂaﬂﬁ PRlvhutylsae teg

attached to a releasing side, and this is wound in a
roll manner. As 10 a substrate of a separator, there
are a paper and a plastic film and a plastic filmis
suitably used because its surface snoothness is
excel | ent. The filmused for the separator is
not particularly limted as far as it is a filmwhich
can protect the pressure-sensitive adhesive 15 | ayer,
anfitexaen By cofitrdifit g PiAEL ?Xh&?ﬁeéé bfh ibstrate rear side.
pol ypropyl ene film a polybutene™tiIm a
PathereupOng ieid pléferahle AnUIRY Qﬂhﬁ%@ﬁ%ﬁ%hﬂegg‘ of a surface
pol yvinyl chloride film a vinyl chloride copol yner
f itbrie attachyattdyh pressireciitditivatfalddide l@]( risO. or
pol ybutyl ene terephthalate film a polyure %ane'ﬁwﬁ%
asthallergtinyg ®sarface)ouitiicat RE 2D 01R! of bRlle204nd it is
t hi ckness of a separator is usually about 5 to 200pm -
prefrer plufyratile that R4 0s 00QRA or's Rt UARIIRA$ DISfm or
adhesi ve | ayer attaching side of a separator is
apmadleri at el y subj ected to rel easi ng agent treatnent
using a silicone releasing agent, a fluorine _
r el easindheguetectingdiign off the pekght invandbagitiggieferable
or a fatty acid am de 25 rel easing agent, or a silica
fdwder sepayater haringgbienfovémaoitéomadd surfacearcanglirss is
surface, a thickness of a pressure-sensitive adhesive
|atyached toiereleasing sidg, Andrthis isiveowndinnt roliventnean As
is preferably 0.1 to 30gm nore preferably 0.5 to
Foprbstrats of sepamaton, thare ate ahpapes andiagplastict fibm, and a
ther glass with a protecting filmof the present
im%%tﬂ?i m 25 suifably mged baganse its suafase smoosliness ie
side, 2a of the aforenentioned protecting filmis
S¥CeUABY t0 at | east one side of a nother glass 1.

-Fig. hgﬁ%bthe case_where a protecting filmis

at t achtg® Yegd fgr $hgseparator is ngt parbicwarly|limited as
or "a,flat panel display, glasses prepared by a

Emﬁ R3] ﬁéﬂﬂba‘fh‘&hf‘g%‘? Bﬁ"gﬁé‘ttrﬁlf Bressurenansitivesmdhsasive
an _be suitably useqh A surface roughness Rmax is

&Yé’F o PR SFABPIER Biclude a pelyethiene filmya polypronylgne

nm or [ler.. As a ¢onmposjtion,15 of a glass, an
Ot A RABREene Hmca polyhitadiens: s pinelymcfhaipentene
dal i la nd.a horosi|icate glass are
BT A Eenfiiar 1 & wipsd Shicatde gpaslymss il a
devi ce_such .as a I%&gid
thalate film, a

9k tadte ti50) &g %%&ﬁ'?&lgﬁggik% S 2RI Solymsn s AT,

A thickness of a separator is usually about 5 to 200pm,

preferably about 10 to 100pm. A pressure-sensitive adhesive layer

attaching side of a separator is appropriately subjected to releasing

~agent treatment using a silicone releasing agent, a fluorine releasing

agent, a long chain alkyl releasing agent or a fatty acid amide

releasing agent, or a silica powder.
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20 by the present invention. The present invention is

particularly effective for a nother glass having a

thickness of 0.3 to 0.7 mm and any of a |ong side

and a short side of 1000 mmor |arger. Attachnent of

a protecting filmcan be perfornmed by a nmethod of

attachnment by pressing with a roller provided on a

gl ass 25 conveying line, a nethod using a hand

roll er, Feyma RS it o S Grabili i ' OoL,.

As shown in Fig. 2, a nother gl aﬁ?g#ﬁ%g%@%ﬁ%

pthixdntessrofed pressire-Seiditivialdifesive B o S BRS prbtieting

adhesi ve side 2a of the aforenentioned protecting

f fillm oftiat paeeadlt ivveritibR3s prefabiye. Do BAuAPhiGYe

glass 1, and a plurality of this are lamnated. In an

erreferablys0.& to ROpmie | ami nati on) shown in the

figure, when a nother glass 1 is |lam nated, a :

pr ot ect@mghé iother haad, ashdbvan ibDdig b thesmdtdee @lass with a

and an unevenl y-processed unevenly-treated film4

| Prateetingsfilmof the pressartt iriventidn ds1suehtthatgh an

unevenly-treated film4 10 can be omtted, when an

UNEFERTS sepaitivel atthenive sidec?a ofi¢he afdhemaiitioned

between not her glasses with a protecting film

Rrofertigefilan de attached fo ot leaationarside md sonupidreryglass 1.

a nother glass can be further inproved. In the

AHi8sérithawy the icase whereaproteetingdijme ds attached tabeoth

of,a nother glass 1 is maintained by a protecting

FHI‘Fﬁ‘ a 15 paper spacer or other cushion material my

intervene. Exanples of an unevenly-treated film4

i nclu én“‘é’ﬁgﬁgéﬁs’? Lifer aflpb pang! disnlayaglassesinrepared
n, roughened by sand bl ast,

icga rface, hag been, C

b9 aRatavs dhethiodsp Aneiom miBoR 3 Sonting mmethashcan be
V\/nitCB upevenness [ S, formed by .inclusion of a

PHItaABIE popd) A S¥risge rqugbmess Rpakda meferabligp Ben or
BT prestomen TR 2650 R o oiponiion
8 RIS T Al Poieats 28es.oh so drulbmiodrifisatp gtace, o

Bdifb A368°550 B0 MG e Hiheald SUhblY Yo pilScutar,
even a mother glass used in manufacturing a display device such as a
liquid crystal display, a plasma display panel, and an organic EL
display can be made to respond to increase in a size in recent years
by the present invention. The present invention is particularly
effective for a mother glass having a thickness of 0.3 to 0.7 mm, and
any of a long side and a short side of 1000 mm or larger.
Attachment of a prdtecting film can be performed by a

method of attachment by pressing with a roller provided on a glass

conveying line, a method using a hand roller, or a method of using a
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25 conveyed. The present nethod is the sane as the

previ ous nethod of conveying a nother glass except

that the protecting filmof the present invention is

attached and, preferably, an unevenly-processed film

i ntervenes, and any of the previous nethods can be

adopt ed. Exanpl es Exanpl es specifically

showing a feature and the effect of the present

[ sl il expl ai ned bel ow. Evaluation itens

inliwés%n'p g?u\#/grtggrreasured as follows: 101) d ass

transi tpg g )

oy A BLOGDSE K641 8, L EAbehl RPN Rncs of che Pibaene

eiipén€ibn iE®ach L Iﬁ@'ss&{e-mﬁgimeMes[i% &i8L 24 of the

Tg(K) represents a glass transition tenperature of 4

1 aferepediytivhed otk ctidiy REANEatfadRiDBS atasit 8Ae Yide of a

each nononer, Tgn(K) represents a.glass transition

t eogpidreatgliss 0f andOPRAGINFRIT thlis SACTA ARG, 18'%h Bxample

represents a kind of each nononer]. As Tgn(K), a

visitate béforallamihatien st dn tAe figidd, avhed Remottier glass 1

strength 20A surface protecting filmwas attached to

aisriprimated os provectinglfilqpidattaght dlors bbth sadés Hherdof, and

pressure of 8 kg/cm (in terns of |inear pressure) and

@n angvehlyppRocessed usiengnly-trenited film 4AfiteivehéQWw ng

to stand at roomtenperature for 30 mnutes, a

sur f actn Shetpgesent ifvéntions affdeugh an undverdy!teestidfilm 4

of 0.3 mmn and an angle of 1800, 25 and a peeling

feanche gmithed, wihem apnaislpdrestesnfilmi 4 iinte adines|, ng

strength. A nother glass for a liquid crystal
yRetwesmpaothergldssemiwithi a protettitg Shml attached

surface, roughness Rmax at polishing free was 10 nm or

dherete is icesl, ang bandling propergy of weother glass can be

li-free alum nosilicate gl ass.

?tlukt er improved. In the presentinvention, since a clean degree of
a surface of a mother glass 1 is maintained by a protecting film, a
paper spacer or other cushion material may intervene.

Examples of an unevenly-treated film 4 include an embossed
film, a foamed film, a film in which a surface has been roughened by
sand blast, polishing roll or chemical treatment, and a film on which
unevenness is formed by inclusion of a fine particle. An
unevenly-treated film 4 may be ﬁorous.

A method of conveying a mother glass of the present
invention is such that a pressure-sensitive adhesive side 2a of a
protecting film is attached to at least one side of a mother glass 1 as

described above, and a piurality of this are laminated, which is

conveyed. The present method is the same as the previous method

17
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53) Peeling strength A surface protecting
filmwas attached to a nother glass for a liquid
crystal substrate at a pressure of 8 kg/cm (in terms
of linear pressure) and a rate of 0.3 nmimn using a

| am nator. Thereafter, this was stored in a hot air
circulating dryer at 50C for 3 days, and 10 cooled to
roomtenperature, and a surface protecting filmwas

PRI RAVRYidy heRother FRIsS BcePt3nTt Thi %@e@ﬂngr}ﬁng Hthe
e ‘was neasur ed.

180, and a peeling force at that ti

4 prifaftiti@ition s atdcdied 4R40PRASRalIY, Qhder to
i nvestigate a roughness of a pressure-sensitive 15

adieveily-prédasseddilnm intéfvasRsPaalieHy B the 'gibvious
observation was perforned using a surface Shape
masstivoids aa0bié aepitedSr om measurement results, a
center-line average surface roughness (Pa).- and a

t en- poi nt average surface roughness (12z) were

obt ai ned. A sanple was cut into about 1 cm square,
tErkampdes f i xed on a glass plate 20 with a

doubl e-si ded tape, and subjected to vapor staining

t r eat mExamplel spegifically showinghefdatuae nddstheieffeot af the
roomtenperature for 10 m nutes, which was subjected
trresent ipventiopavilbhe explained below. Bealuhtisuiteacein
shape neasuring equi pnent, KLA-TencorP-11 was used,
dreamplesiware measusefdis fadlowsier e:  neasuring | engt h;
25 ZOOgg scanni ng rate; 400gnisec, scanning tine,;
100 ti a%g‘mﬂnismi@wammraltuw {Tg) efjcopylymer
Measurenment of particul ate resi due on adherend

sur f acEbpdemperaturemas ebtained bygthe Sollewing Foyls d
crystal substrate was used. To this were attached
¢IPAH@R sur f ace protecting films, 5 each of the
protecting filns was peel ed under the same condition
as t hdto%$ egpationy IAEETIMTER) particles of 0.28 to

(rReroL6 ReTED By HHeniein Slasg Frreeiiien SommAmbRre ofa
LT ST S N —
Tgn{K) represents a glass transition temperature of a homopolymer
of each monomer, and n represents a kind of each monomer]. As
Tgn{K}, a value of Table 1 was adopted.

2) Initial adhering strength

A surface protecting film was attached to a mother glass for a
liquid crystal substrate at a pressure of 8 kg/cm (in terms of linear
pressu;e) and a rate of 0.3 m/min using a laminator. After allowing
to stand at room temperature for 30 minutes, a surface protecting
film was peeled at a tensile rate of 0.3 m/min and an angle of 180°,

and a peeling force at that time was adopted as an initial adhering
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Exanmple 1 68 Parts by wei ght of butyl

acrylate, 29 parts by weight of nethyl nethacryl ate,

3 parts by weight of 2-hydroxyethyl acrylate, 0.1

part by wei ght of 2,2'-azobis(2-am di nopropane)
dichloride as a 15 polynerization initiator, 1.5

parts by wei ght of sodi um dodecyl benzenesul fonate as

an emul si fying agent, and 100 parts by wei ght of
vestzenpth.e Almotitkr glass dof Aded@id QFetIPathatkdte Ras formed
cooling tube, a nitrogen introducing tube, a

t Hex aodnsredraavisiganethod) agddey safface Fough@@ss Rmax at

pol ynmeri zation was performed at 80C for 5 hours, 20
arRplishingvizee adisub? e ior sndller.t hAAGYa RpniRogitiobf a glass
aqueous anmoni a to obtain a copol yner enul sion having
5WaDynidkatitfres alnminosilicane glass. Thi s

emul sion was salted out with hydrochloric acid,

washed ) Peelipg strengtlh dried to obtain an acryl

copolyner. This acryl 25 copolynmer was dissolved in

t ol uene® supfrceProkeating) fikm gras\attaghidddod npstittey gigss for a

[ f trinethyl ol tolyl dii t
¢ Bl svelst ebotite s, breree of S Aedsm dnctmenot sinear
I I [ I Xi [
oPeBiH) SHRE i oe i S ks Fohecouer,
5Fhi s sol yti gn. wa oagted on a, polyethylene filmwth
1t R staregrings bt iy it oteadfer A(CHO %A o Sudags, and
R GORp femieieptes tnd s Srrlace Broting fm was
el B Wonrile BPeCRb A e min o aniaele & 180", and a
§ I r e rotecting film Exanple 2
%E:egﬁk ﬁogé?oitﬁﬁhe"titoﬁge WS TRE28u ¢ Hhat of nE.>F()arrpl el
except t I hyl ene . fil mfor attachnent
havi ng LVeas %I%Sler“gu"gﬂ%%*?é"%g*’z}ghﬁa%. 03gm and
Rz=0. o Yae: f@%e&igc‘ﬂef %gu%il%tegg tolfrz]tgpiel'sg{lnre-sensitive

adhesive surface of a surface protecting film, observation was

performed using a surface shape measuring equipment. From
measurement results, a center-line average surface roughness (Ra)
and a ten-point average surface roughness (Rz) were obtained. A
sample was cut into about 1 cm square, this was fixed on a glass plate
with a double-sided tape, and subjectéd to vapor staining treatment
with a 2% aqueous ruthenic acid solution at room temperature for 10
minutes, which was subjected to surface shape measurement, |
As the surface shape measuring equipment, KLA-TencorP-11

was used, and the measuring conditions were: measuring length;

2000pm, scanning rate; 400um/sec, scanning time; 100 times(20um
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was obt ai ned. Conparative Exanple 1

According to the sanme manner as that of Exanple 1
except 20 that a polyethylene filmfor attachnent
havi ng a surface roughness of Ra=0.06gm and

Rz=0. 33Eum was used, a surface protecting filmwas
obt ai ned. Conparative Exanple 2 2547 Parts by wei ght
of 2-ethyl hexyl acrylate, 53 parts by weight of
buintervlsasad! 8tRg, 4 Parts by weight of

2- hydroxyethyl acrylate, and 0.1 part by weight of

azoi sobsy MéasRBddrt &F folQby qs%i.dzﬁat Jﬁﬂ %dﬂ%@rfeﬁatswrface
were placed into a reactor equipped wth a cooling
tube, aAsida agRerdnd,  LEALRY JINbE fo:aa-tlﬂﬁfi 1 &ifbtrate

a stirring device, and 5 polynerization was perforne

| wasousedie o thiCwiert atfadlll Fatidudditicd pfORRIME Gims,
havi ng 50% by wei ght of a solid content. - Then,

1 eBcharftthebpratecghiy fifms Waehoyled RLAPAERe kR EHRdition as
di i socyante was added relative to 100 parts by wei ght
othat o6B8),cubthe niinabernof partidles @FD. 28R, 10,90 WS thdisured.
m xing to obtain a 10 pressure-sensitive adhesive

cHfses analyzing lappagatus] S 500I0utn o fassueebb e Hidic ki
polyethylene filmw th a thickness of 60gm havi ng :
cHi K lecdreomics EngingoringCoa Iduhwed diddn Alnesst all of
dé%itngl becanme 3pm this was dried in a dryer at 80C

f pfrtacles weregng teadhesive nemainingur e- sensi ti ve

adhesive layer, and to this was 15 attached a

pol yet hyl ene fil m having a surface roughness of

Example 1

68 Parts by weight of butyl acrylate, 29 parts by weight of
methyl methacrylate, 3 parts by weight of 2-hydroxyethyl acrylate,
0.1 part by weight of 2,2'-azobis(2-amidinopropane} dichloride as a
polymerization initiator, 1.5 parts by weight of sodium
dodecylbenzenesulfonate as an emulsifying agent, and 100 parts by
weight of water were placed into a reactor equipped with a cooling
tube, a nitrogen introducing tube, a thermometer and a stirring
device, emulsion polymerization was performed at 80°C for 5 hours,
and a pH was adjusted to 7.0 with 15% by weight of aqueous

ammonia to obtain a copolymer emulsion having 50% by weight of a
solid content.

This emulsion was salted out with hydrochloric acid, washed
with water, and dried to obtain an acryl copolymer. This acryl

copolymer was dissolved in toluene, and to this solution was added 3
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Ra=0. 01pm and Rz=0.06pmto obtain a surface
protecting film Conparative Exanple 3 20 Parts by
wei ght of 2-ethyl hexyl acrylate, 80 parts by wei ght
20 of butyl nethacrylate, 4 parts by wei ght of

2- hydroxyethyl acrylate, and 0.1 part by weight of
azoi sobi sbutyronitrik as a polynerization initiator
were placed into a reactor equipped with a cooling

o s By L LR B RS o b 18 WERER Bt Pélative
| ol PHO PItR by WG THY 024 saﬁﬁrc%ﬂt%ng:%sigﬂ %&:&)ﬁ?%qumer,

copol ymer havi ng % by wel ght o

T H i 2 s
ffanowkdﬁ)df’ ¥ ixdnB Yo \SHhah aoﬁréggwslé%gdévé %“T‘%S“’ﬁar ‘s

tol yl ene diisocyanate was add rel at

by-onepesitiod salvt@bhad content of an acryl copol ymer,
foll owed by m xing to obtain a. pressure-sensitive

adhesi VER0$§Isidh @asSEdtedBh 2 @iy%tﬁﬁiéﬂé fim"Bfth a
coated on a polyethylene filmwth a thickness of

6 6hiokissraf 60k Ratifotefbiilbreiitdd Sk bR sé thadheshated
filmafter drying became 3gm this was dried in a

dfijmeraféer doyinghechme maas, thisiwisdéied in a dryer at 80°C for 3
pressure-sensitive adhesive layer, and to this was
aminutes) angel pelyeghplme filmm havingga ausfideasghness
roughness of 10 Ra=0.0l1gm and Rz=0.061.un to obtain a
sRaTA ymetrat RzRg- 06 jum was attacHeditheteonnts obtdihsa ohirface
the above Exanples 1 and 2, and Conparative Exanples
jprodegtimgefitnown in Table 2. Table 2 Ex. 1 Ex. 2

Example 2

According to the same manner as that of Example 1 except
that a polyethylene film for attachment having a surface roughness
of 3Ra=0.03um and Rz=0.17pm was used, a surface protecting film

was obtained.

Comparative Example 1

According to the same manner as that of Example 1 c;xcept
that a polyethylene film for attachment having a surface roughness
of Ra=0.06um and Rz=0.33um was used, a surface protecting film

was obtained.

Comparative Example 2

47 Parts by weight of 2-ethylhexyl acrylate, 53 parts by weight
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Conmp. Exanpl e Conp. Exanple Conp. Exanple 123
dass transition-22.3 tenperature (C) of copol ynmer
-22.3 -22.3 -40.0 -9.7 Initial adhering strengthO. 34

(N 20mm)

of butyl methacrylate, 4 parts by weight of 2-hydroxyethyl acrylate,
and 0.1 part by weight of azoisobishutyronitrile as a polymerization
initiator were placed into a reactor equipped with a cooling tube, a
nitrogen introducing tube, a thermometer and a stirring device, and
polymerization was performed in toluene at 50°C for 24 hours to
obtain a copolymer having 50% by weight of a solid content.

Then, 1.5 parts -by weight of trimethylolpropane tolylene
diisocyante was added relative to 100 parts by weight of a solid
content of an acryl copolymer, followed by mixing to obtain a
pressure-sensitive adhesive composition solution.

This solution was coated on a polyethylene film with a.
thickness of 60um having corona-treated one side so that a coated
film after drying became 3um, this was dried in a dryer at 80°C for 3
minutes to form a pressure-sensitive adhesive layer, and to this was
attached a polyethylene film having a surface roughness of |

Ra=0.01pm and Rz=0.06um to obtain a surface protecting film,

Comparative Example 3
20 Parts by weight of 2-ethylhexyl acrylate, 80 parts by weight

of butyl methacrylate, 4 parts by weight of 2-hydroxyethyl acrylafe,
and Q.1 part by weight of azoisobisbutyronitrile as a polymerization
initiator were placed into a reactor equipped with a cooling tube, a
nitrogen introducing tube, a thermometer, and a stirring device, and
polymerization was performed in toluene at 50°C for 24 hours to

obtain a copolymer having 50% by weight of a solid content.
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0.33 0.11 2.3 O(No adhesion) Peeling strengthO.12
(N 20mm 0.13 0.01 0.6 O(No adhesi on) Measurenent of

-Ra0.05 0.06 0.20 0.06 0.07 surface roughness (pm

10

Then, 1.5 parts by weight of trimethylolpropane tolylene
diisocyanate was added relative to 100 parts by weight of a solid
content of an acryl copolymer, followed by mixing to obtain a
pressure-sensitive adhesive composition solution,

Thi;; solution was coated on a polyethylene film with a
thickness of 60um having corona-treated one side so that a coated
film after drying became 3um, this was dried in a dryer at 80°C for 3
minutes to form a pressure-sensitive adhesive layer, and to this was
attached a polyethylene film having a surface roughness of
Ra=0.01pm and Rz=0.06pm to obtain a surface protecting film.

Evaluation results of the above Examples 1 and 2, and

Comparative Examples 1 to 3 are shown in Table 2.
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Rz0.30 0.39 1.14 0.32 0.33 Measurenent of
particul ate residues on adherend surface Nunber515
/78.5 cnm2 251 4738 8007 492

results of Table 2,
of particul ate residues was snmall,

As shown by

in Exanples 1 and 2,

adhering strength and a peeling strength were
in Conparative Exanple 1

hapigig =2 | arger surface roughness, the nunber of

sui t abl e.

particul ate residues becane about 10-fold,

To the contrary,

and an

t he number
and an initial

adherend

surface

initial 24 Ex.1 [Ex. 2 {Comp. [Comp. Comp.
Example | Example | Example
1 2 3
Glass transition -22.3 |-22.3 | 22.3 |-40.0 |-9.7
temperature (°C) of
copolymer
Initial adhering strength |0.34 0.33 [0.11 2.3 O(No
(N/20mm) adhesion)
Peeling strength 0.12 ]0.13 |0.01 0.6 O(No
(N/20mm) adhesion)
Measurement of | Ra 0.05 |0.06 [0.20 (006 |o0.07
surface Rz 0.30 07.39 1.14 0.32 0.33
roughness (pm)
|Measurement of | Number (515 |251 (4738 |s007 |40z
particulate /78.5
| residues on cm?2

As shown by results of Table 2, in Examples 1 and 2, the

number of particulate residues was small, and an initial adhering

strength and a peeling strength were suitable.

To the contrary, in

Comparative Example 1 having a larger surface roughness, the

number of particulate residues became about 10-fold, and an initial
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adhering strength and a peeling strength were not
sufficient. In addition, in Conparative Exanple 2 in
which a glass transition tenperature was too | ow, the
nunber of particul ate residues was further increased
and, in particular, there was a problemthat a 5
peeling strength becones too high. Conversely, in
Conparative Exanple 3 in which a glass transition

t t high,.th ith initial
SR8 R S SR R 1
i 5B 1L B A B SSERLSRel

i d ' ' fil
D3 A R A B P S 08 e
SUNSU Serss L) Iy RUETA R B3 b ot

0 %mm@meaétwﬁs&a@e%&ﬁ hf/ﬁlfi p r&@ﬁv&@egggpg@ghg%ﬁ%uw

prevented, remarkable inprovenent was p
CEnaaipd 3vih WwHishad glasd@ansitich deiEsb

as too ﬂ%ﬁh,

tu
A filmfor protecting a nother glass frgr lé\eﬁat pan

dtheteawak aithEranRtiab GUhe irbh¥en 24P pekYin
one side of a fil msubstrlfgl?lc?,Hﬂr géh \,ﬁ’grei #?"gﬁgm,and

sthé film dizligbt eanctionOis hiroReeGag MmMEENsi tive

adhesive layer is 0.2gmor smaller, and a surface

r oughn@sExmnpkesloDthe @reséit ifention, since occuefce of
wherein the pressure-sensitive adhesive | ayer

cpamticles sah(heapoevasiedivhe nco pebtetting filindiwais Yk eled from a
(meth)acrylic acid ester nononer and a vinyl - based
roather glwsi foy asliquitt cirpsial spbstyatasa il e ieabufatdring
a glass transition tenperature of the copol yner

stftaliquid oyystal pansl epudditenimpreddd.t dn patichug, Since
equation: |i Tg=Z(Wh/ Tgn)

occurrence of particles of 0.5um or larger could be prevented,

remarkable improvement was possible as compared with usual,

25



10

15

20

25

15 [wherein Tg(K) represents a glass transition
tenperature of a copolyner, Ittn(-) represents a
wei ght fraction of each nononer, Tgn(K) represents a
glass transition tenperature of a honopol ynmer of each
mononer, and n represents-a kind of each nononer]
202. The filmfor protecting a nother glass for a
flat panel display according to claim1, wherein a
SERaLALOr havrng_a surface roughness Ra of a
r Or2E P REPEd 15 0. 2gm or smaller and a surface
roughness Rz of 1.0gmor smaller is attached to the
pressure sensitive adhesive |ayer, and this is wound

ot her Yol ARBRGIPE gpteting Ainolher eiyss fan et pancl display
hj t dh
Sl b B RPN 1Rfet en pesils of acgim

F gel di splay as defined in claiml1 or 2to
east one side of a nother glass for a flat 5.

e, e S Sholfipbfoeracieldee
ﬂhﬂé&vfeomn %Q?Dﬁﬁﬁgl | ts‘ihﬁ?le a%rﬁ Oduirea, etégggé.glgg% gz is

wherei n

2.0l o8RRI splay with the protecting film

attached 10 thereto are |aninated, an

unevenRing WHSEsS ele Sﬁﬂe@shf’é gﬁﬁgﬁ%’e ?g sxv%yeﬁ]c%nglswﬁseé

for a flat panel play wth a pro

& lerossligkéd %@pwyﬁ@tcﬁaﬁﬁﬁﬁféjﬁq%'fﬁﬁé

cgsrtve
side of a I mfor protectrngam) er §§°1"or

fionodhiePandla Qi&ﬂ'—ﬁdséif’ nfiid hed fh’]ailhng %%% 0 paas a

attached to at l'east one side o

- ddmpopene] afliSsPERiés transition temperature‘ of the copolymer

obtained by a Fox's equatioh is -25 to -10°C.

Fox's equation: 1/Tg=XZ(Wn/Tgn)
[wherein Tg(K) 'repr'ese_r‘xts a glass transition) te'mp,erature of a
copolymer, Wn(-) represents a weight fraction of each monomer,
Tgn(K) represents a glass .trs.msition temperature of a homopolymer

of each monomer, and n represents a kind of each monomet]

2. The film for protecting a mother glass for a flat panel
display according to claim 1, wherein a separator having a surface
roughqess Ra of a releasing side of 0.2um or smaller and a surface
roughness Rz of 1.0um or smaller is attached to the

pressure-sensitive adhesive layer, and this is wound in a roll manner.
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6. Alamnate of a nother glass for a flat panel

di spl ay, wherein a pressure-sensitive adhesive

side of a filmfor protecting a 20 nother glass for a
flat panel display as defined in claiml1l or 2 is A
attached to at | east one side of a nother glass for a
flat panel display, and a plurality .of this are

| am nated. FILM FOR PROTECTI NG MOTHER GLASS FOR FLAT
PANEL 8 SPA/ie0h UPoHIERELE o THE

DI SCLOSURE An obj ect gpdt% e r@@ﬁ?@%ﬁ?ﬁ%ﬁ flatpanel
PHNHILP, ¥hish aTEp AL SElddHink ch dra ti%%ll .
irrpr"‘ovg’s an efficlency o% tra s%gkwr?gg sﬁﬁsgt?g?i | %We
nsidecst 4\fAas for@fotest RRGLRE bi AN of dissliv as
adher end when peel ed ivl\ﬁhout %%#ﬂ&%%‘rﬁé{ grﬁr?%t%aé?elg@g?gay as
sdefined.in iiin O ¥L2 tothtfedstions ShbYra 4 41%3
pressure-sensitive adhesi vg pr ot-ect %a%t%@?%# usogaﬂat
t P elodiispTay, S D kaRIAMInged PrESuie ik T

protecting a nother gl asge'#gr a f?e{?{)ﬂélﬁg*’bgﬁ (s:%?g?/yed'
havi ng a pressure-sensitive adhesive | ayer on one

side of a filmsubstrate, 10 wherein a surface
roughndss The miethbdl off ESHVEPNEEA RhéHGE AJRETIYS Y §inel
is 0.2pmor snaller, and a surface roughness Rz s
digplayoacenrdingto clainvé\ewbiefe i \Whehes §Mﬁ1ﬁ§f§f iother
adhesi ve | ayer conprises a crosslinked copol yner
ehansgsriong fat pank) displhyowitt fhcepi@tfecmf%ﬁﬁh Atdchied

vi nyl - based nononer having a functional 15 group as a
therrhocae laamihated) ansunevsniy-provdsesqiiad Wi rRbnble |
copol'ymer obtained by a Fox's equation is -25 to

-10C. FIG1 : o o

5. ,A mother glass for a ﬂatr.panel dispiay with a protecting
film, characterized in that a pressure-sensitive adhesive side of a
film for protecting a mother glass for a flat panel display as de‘f'med
_in claim 1 or 2 is attached to af lIeast one side of a mother glass for a

flat panel display.

6. A laminate of a mother glass for a flat panel display,
wherein a pressure-sensitive adhesive side of a film for protecfing a
mother glass for a flat panel display as defined in claim I or 2 js
attached to at least one side of a mother glass for a flat panel display,

and a plurality of this are laminated.
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