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SPECI FI CATI ON  FI LM FOR PROTECTI NG MOTHER GLASS FOR
FLAT PANEL DI SPLAY AND USE THERECF 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present
invention relates to a filmfor protecting a nother
glass for a flat panel display, which protects a
surface of a nother glass used for manufacturing
various display devices,_and use 10 thereof, and the
present invention i s usBPBECIRECATION que,

pPALAE PO PROTREIIARRA%R CRASS Rgh M diPakey, DispLay

manufacturing a flat pavelusk semgesich as a liquid
crystal 15 display, a plasna di spl ay panel and an
organic EL display, a glass substrate is used. A

gl ass pl ate manyf &'n factaor di stributed
(conveyed) as aﬁmgﬁg @QFgﬂpgﬁgngQNocessed
I jt Q‘IeHTSf%ésiﬁvaﬁbw ate. Wien a glass surface is
flawed due to conveyance, storage, transport during

- shi ppi rMhe preschbif@mtidn 2lateStO AT ISn 861 ﬁrdf@t:{:ﬁr a Tné)ther

gl ass, this becones a cause for reduction in
aBlasg foraslat paned displey, mhithtprotesty afsmmceschm mther

r inin formt lLass surfaces_are not contacted
| Bt ettt oAb u i RE Folans dipIay dlsiensgnd wse
CEmMRLENRRdAHE ﬁf@ieanQEnﬁo e fud! a%sfsegh%om acting

to surfaces of ot her gl asses 1s prevente

f particwglazlys| for -darveying avmorher Elads Fith ﬂm&%ﬁcei ass
in the groove one by one and, thereupon, a foaned
nol ded article is mainly utilized. Packagi ng with

g ngcﬁ{)uo%l gftﬁ@'ﬁeﬁa? Eaft"" ently used are

For manufacturing 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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roughly classified into two kinds. One is a box-type
packaging 1 container, in which a groove is forned in
a box, and sealing packaging is performed by fixing a
not her 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
typg foaned.nnldeﬂ 5 article, and, uses a net hod of

ar CORSPHST) IR FHISR & gtaove s formarbin akimeadrealing on

f oW cka & odetd q;?nﬁﬂ | .e. .
20 _gung}igj rrl%% hei;mglaa ses,nﬁﬁgh?%(%%{g%%ésblg%giﬂasmg
wi itwith agid. Anle pthénly algoséllal hastae v, a9kFa @dove for
defects and, for exanple, froma viewoint of a clean
defiFing amotherglass is fosmedinaide and.-lattertynn foaghedimolded

ad ' shi,ng, easi ness t from a viewoint

o SERYERCusdh YU SERRARI e Ml Loipls? eype Foammed
boadlilpa airbiclé 6 FohPESMETsBITunia il d B&Xgh@ﬁﬁ

were used for different ps)urpgges dept\g%g?ng o ember(e°g'
puZ@bbundhel prather glassesy dad fitingskhdiy bycChisideAg withld tape.
However, in recent years, with scale up of a flat

panel d/ARY Bgckagingistats hae advastages andglefeets andnfor

IRk rlent S Bleal 0P Y, hprist S RRRS fodimed
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bymbolide & hPEEIER Adititapaslis Gh %élﬁhg‘ e i, 1! frm a
clean washing of a |arge foaned nol'ded article 1s
diiewpoint of stahility hod exsy2banyfiegnaf pediapingpa didsatype is
h A REEakEoYs ARAC BNl Bosh des Tersierd fr Ailtéreta
AP QeRRRARMEBH Y et Al Wi e Re R ey
plesedmeRsa space per unit
However, in recent years, with scale up of a flat panel display,
scale up of a mother glass has been also demanded, it has become
- difficult to response to conveyance and storage of a scaled up mother
glass, by the aforementioned packaging form. Specifically, clean
washing of a large foamed molded article is difficult. In an L-letter
type packaging material, since a vinyl bag is used for closing
~ wrapping, it has become difficult to obtain the material having a
‘controlled clean degree. In addition, also regarding a cost, in such
the method, the number o__;f glasses to be placed in a space per unit
volume is small, and a piling efficiency is very low, leading to
‘increase in a distribution cost. In addition, this foamed molded
article itself approaches a limit of a fbaming precision because of
increase in a size. Alternatively, since a weight of a mother glass

has been greatly increased, there is a problem on a strength and, for
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volume is small, and a piling efficiency is very |ow,

|l eading to 25 increase in a distribution cost. In
addition, this foaned nolded article itself

approaches a limt of a foam ng precision because of
increase in a size. Alternatively, since a weight of a
not her gl ass has been greatly increased, there is a

r hl emon a strength ,and, for 2 this reason, the

3I‘@”?%“W@q’lf"ﬁ‘?’glﬁﬂwaﬁf%%’é‘tHithaameﬂ?ﬂllarbGHnMcomes
al e, and result, th

artl c ﬁ@& dgﬁﬁ %‘?g?&% i, 254 F%‘”ﬂflg’ tl%ﬁ]ﬂr'i“él"o@c‘é‘ﬁlﬁglt to
hllghh'yalmﬂlenﬁh‘deis Betohiley highigUifeddibe, Problem a
conveying nmethod of 5 packaging a m)t her glass with a

pl ast i cItt prder tmaojve thip prolilam, reeonveyiegofrthodess

Ja a ese atent | ai El open_application publication

a 159 heg] plass\githog plastic ftdm,and piling it has been
. a JP- A 1-
g, apeée.f?;éessa nédl BRELAEHA I bpli0ation publication

di"scl oses pr eve t1on OoCcu
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to fine 10 unevenly pr ocessi ng. However

n &n pagtisulan JPAdVo.dil- -p30Ratjsclases ;trbﬁeﬂtldﬁaéflﬁd@urrbhce of
th a not her ass and

?‘t"pts ttéi?g?i’ ?ﬂgﬁ%ﬁfg% Y sehiesting %%lm speface to fine

ghﬁ§§enfyof)r5tn!s§1ﬁ ason, even when an o
unevenl y-processed filmis used, thereis alimt on

15 pr eHowever, dh o @0 é&ﬁ@ﬁv@fsh%fe%tdrcpféﬂ%er likbthedRY

scratch of a nother glass. In addition

nBiethaedssitis ténmhtcﬂhq@mbbgg withiashother glassaiti®shppage
that handling property of a

[t t
rm?éﬁi& °§°'?a lg%ﬁal:f gg?ﬂa}yrf'af‘?tlbﬁér@%s-l 'oethis reagon, even
twRER alnsuhbﬂ-.hfy préSSssedhifth 3% Cds%% thiesls a timit on

prevention of occurrence of static electricity and scratch of a mother

- glass. In addition, in a non-adhesive sheet or package, a dust easily

-enters, so it is difficult to say that handling property of a mother
glass and a laminate thereof is better, and there is little glass
reinforcing effect.

On the other hand, a method of placing a plastic film (see JP-A
No0.2003-226354) or a paper spacer between mother glasses has been

performed. However, in this method, there has been feared a

- . problem of pollution with an additive contained in a plastic film or a

25

paper powder when a spacer is peeled from a mother glass.

SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to prov1de a

surface protecting film which dramatically i improves an efﬁclency of
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20 On the other hand, a nmethod of placing a plastic
film(see JP-A No.2003-226354) or a paper spacer

bet ween not her gl asses has been performed. However,

in this method, there has been feared a problem of
pollution with an additive contained in a plastic film
or a paper powder when a spacer is peeled froma

_ THE | NVENTL ON Accordi ngly
kbt anfe S Cinobod brash Fas stiar psalebiitty from
S anf Gdlfe il fblen gedle W ihoal FHIANGH] LOQFQVes . an
efficiency of Sn?? ansporting Igﬂd stg%%*gégng'tf%eﬁmtﬁer
gElass, a tyestreinforcingheflety, By adopsingad iresntketb@isitive
peel ed.w t hqut aﬁ’?‘tl uting a surface of a nother glass,

2RIt Ce filmyand nsg thereRk . by adopting a

- i ¢ ] iog fil ) h f.

BT OPR e SRiEy td Wbiard Bt Ui thed BhidH; the Prereat

- pimesartors intemsively shidiea] )samcat%,ﬁgouﬂﬁ%{ ;g&év%'t}’ng
a not gl'ass

pol | uti orlapreventi ng property of her
sBYaRaTEy ofrpimefihes glass shefacehandafommelent thaethebj ect
sufficient|y reducing a surface

t.tal d.h
R 0T opie it betipinad By SuBetnty Toduoing a

- PhfigRek Sotighnkls Y& Qﬁﬂ gsé‘y‘%ai’%@?ﬁégégg P%s%f %ransition

pressure-sensitive adhesi ve

(prepsurd-sensitiveanesivelhér hdfifiea pibidifte-deititivEddiisive
conmpl etion of the present invention. That Is, a tilm

RAVipE & glassrigansitioméemperatufonfa paricylanehnge, which

$eRlsBh R cammbhen ot pistemitavention. panel di spl ay
-havi ngTRaRhESS Hiki ?&nﬁiéée%@ix?gdgexﬁuﬁer glass for a flat panel
display of the present invention is a film for protecting a mother
glass for a flat panel display having a pressure-sensitive adhesive
layer on one side of a film substrate, wherein a surface roughness Ra
of the pressure-sensitive adhesive layer is 0.2um or smaller, and a
surface roughness Rz is 1.0um or smaller, and wherein the
pressure-sensitive adhesive layer comprises a crosslinked copolymer
containing a (methjacrylic acid ester monomer and a vinyl-based
monomer_ having a functional group, and a glass transition
‘temperature of the copolymer obtained by a Fox's equation is -25 to
~-10°C: |

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

of each monomer, and n represents a kind of each monomer]
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| ayer on one side of a filmsubstrate, wherein a
surface roughness Ra of the pressure-sensitive
adhesive layer is 0.2mor snaller, and a surface
roughness Rz is 1.0mor snmaller, and wherein the
pressure-sensitive adhesive |ayer conprises a
crosslinked copol ynmer 20 containing a (nmeth)acrylic

aci d esggn Vi nyl - hase noner having a
funct | o%glthg oug,gﬁgg{ég%ﬁgﬁgéﬁ r Eﬁ%ﬁqﬂrﬁas’f gflat panel
ofdispia DENRY < PRE ' . i S.-25

to i-’lgg?f.egtx' S aé(%éat i gn: °l1%%§§?\§ﬁﬁ§3§§9€v 2%%‘}%
TJURAuCEp in dbatstate ghese it remrsbé idistrilRiGed; an'd ¥b3bhas used
cqukéngﬂf gh%k% represents a weight fraction of each
nmononer U AFSHEEE 3 Z’%Fé?é’rﬁlﬁiﬁpb'Was Exampkist ¢Hthe flat panél
! HBSIa . I f_each, mononer, and n

repr esgtr#g&%& ﬁ?ﬁ g%aéégsngﬁgﬁeq’ ﬁqglq ﬁrY"?Fg‘f selay, a

I plasminadispladyepdnet, heid gh3rgahit BL éis,?iayrzane'

display" refers to a glass plate before processing
into vaAferrdingtodihe: Bratecting Gifmt of the preddntCRivdiftion,

dj | but ed d which i d f facturi

¢ e, & BeBe Rt enPitieg Adheios prokecting g e dopted,

frat pad _ _ Ipuieadopted,
g witH & oty 40 SRBpatd Rafaly Sheptn ddla dust

dhapdlyyenterscitdire fore) thEHIR & Fbéfide o) gwéeﬂéiﬁg a scratch
pr esent | pventl on, SI NCe a pressure-sensi tive o

e Sapdlinspeenemty dfia motherdgpssdnd a Lhhingtethdrebs

| a4
_ l, a and sli e hardly occur, and a dust 10
@ér%ﬁ‘eg r?tegfesr,' ? égg‘?algz appfficiency of dransnarting end

RIEQYRIY hliiofh & LRLE fban BOUUAMLAN BLARSEN. Ofn dadie:
L higfg & o an% sk, ar?l na?é.g 4 ri%%?y ?mpgovex.l In addition,
since physical reinforcing effect is also obtained, flexion of a mother
glass can be prevented, and also against scale up of a mother glass,

flexion and cracking can be effectively prevented. Moreover, by

- controlling a surface roughness Ra of a pressure-sensitive adhesive

layer and a surface roughness Rz in the aforementioned range using
a pressure-sensitive adhesive having a glass transition temperature
-in a particular range, when peeled, peelability from an adherend
becomes better without polluting a mother glass surface.

In the forgoing, it is preferable that a separator having a

- surface roughness Ra of a reieasing surface of 0.2pm or smaller, and

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

surface roughness Rz can be controlled in the aforementioned range,
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is attached to and wound 25 in
'oﬁa?hé“

becones better. As a result, an efficiency of
transporting and storing a nother glass can be
dramatical l'y inproved. In addition, since physica
reinforcing effect is also obtained, flexion of a

nmot her 15 gl ass can be prevented, and al so agai nst
scale up of a nother glass, flexion and crackngncag
b j contraol li

O e e o RURIR SEuoNMEE U Rect Bloy 6 bt inealfore
| ®peelyand a surface roughness Rz in the aforenentioned

range usin ressure-sensitive adhesive having a
gl ass tPanhe Pbﬁet bapds atmethed of comveyihy clhRithed 3litss of

peFB REEeBE snPERUPR e clamacRerinen 1oithst mpresmoue sensitive
t A he8iwOsie of the AlAHBE g)?-apé&lﬁ()g Al ﬁ%ﬁ%&%{, P%tmnel

a surface roughness a releasing

odisplay|israttacited aosatrlﬁeaee ohQUFAB TS &ot‘ﬂcer]%lg %}n&

ipg uralite thereofdhegeettobe Itm}melyeﬂy “ﬁ'”"ﬁ method
Syp E?LOS 4'AbPher ISR & Bl hectdt S iontian, stace the
[ ur f
P‘Sﬁ‘é‘ﬁﬁé’é‘s&%ﬁc"a"n‘-“%ﬁ? S'*%?Féﬁré%‘“. b fltiehe Y AR Empntioned
r%m'ggn ar§l effdot lie usbd; anmstiicnesl af tiaispuiding £ﬁ&tst8§?xg a
ggt ai E"’l?d nore surely. On the other hand,
0

fit & Sﬁgls&firmﬂépagyammedt pee];abakbmﬁ'rom\eaﬂhdnérend
oA e B ol BB oS b o thov iess sustace

[ s attached to at | east
gir:gs g?iggbf)?nfgl %?ﬁgi;@%llsgs?wa%%a  am nating plurality

t her eoln thefergoing, vhewavsiyeality b ih6tHEY BREses 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 easily arises by increase in a surface roughness. For this
reason, intervening of an unevenly-processed film ivithout unevenly
processing of a substrate of a protectihg film is particularly effective
in the present invention.

On the other hand, a mother glass with a protecting film of
the present invention is such that a pressure-sensitive adhesive side

of the film for protecting a mother glass for a flat panel display of the
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of conveying a nother glass of the present invention,
since the protecting filmof the present invention
exerting the aforenentioned 10 action and effect is
used, an efficiency of transporting and storing a

not her glass is dramatically inproved, peelability
froman adherend when peel ed becones better w thout

pgiresenb dneenitionCls {Htacked ltbfa?ccl%]pst ﬂﬁgn%’ag'%gé)w;er glass.

effect is also obtained. In the forgol

plaadditiprsia mather elissdaasinaite ofithe prbSert BiRGitiog is such
fi é@n}éattached thereto are | am nated, an

u k88t A DroisiXesensitive adhspivensideafthe fibmt for proteeting a

b¥né@EHick il t ween , not.her gl asses with '
the prot elgtg ¥ rfg‘dg?{a?n%?te?é‘é%‘g‘&yﬁﬁ&tgﬁe thhat leagt one side of

th , e ' s
Gonor al Ly vhen o | Earany SERAatcHRRBIEN Y fiminasg

ufiegerdling te $benn dince theprotestiagHily c3ePERAEE al SO
ogfoa Fgreésur -sepnsitive adhesive side, and a problem
of A FATRAYRRAY actign andeilent isatinched, by dfficia@aseof n
atralspRTEinpOEd E i S reason, interyening of
an ur?gvenl y- pr o% §§§€§ B?hénéwﬂ v‘\‘ﬁi 8188 ‘%H&\‘/‘Eﬁh‘r‘aﬁy improved

pandceminegvet, peslubHityofron? anda Phleid Wil n bddiLi
%a#ti cularly ,effect ive 25 in the pres*g?]ltgnl %/%?i%(?ﬁomes

A tttﬁéwét‘-h‘ﬁ\lt naﬂu,tinig i_nmtmhtqrglasssui-ihge ds RIS REptd¥kd, and
A . [ese I pvention I's suc at a '
p‘]ﬁ%’gg"ﬁ{"é‘?é Sidat iz also pbtaineds ge of the filmfor

protecting a nother glass for a flat panel display of
the 6 present invention is attached to at |east one

side of a MBRIEF PESCRIPTONGE el DEAHNRY 0 a5

| am nate of the present invention IS suc that a

pr essuFi8-skif piarpessdntionad viewssuiwingeodé bfaingile of the
ecti.n

Q_Eﬁe st hsgaga 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.
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not her glass for a flat panel display is attached to
at |l east one side of 5 a nother glass, and a plurality
of lami nates thereof are |anm nated. According to
them since the protecting filmexerting the

af orementioned action and effect is attached, an
efficiency of transporting and storing a nother glass

is dramaty I mproved. and, reqver, peelability

from an ?g%gltdg% & {:ﬁﬁ?olteﬁg%’fgeﬁ Iﬂggg 289 f“b‘gi‘t%’rt W‘P‘P’g@lsl’lay
oldfigh L ' :

el e R o 1 3 B Rrt Sopfifed SRR YRR 12§ o

OF oRdEs ide AV NEBBmFsubstiates3 asCslomsn 8 ®iODahndi i8Wised by

show ng one exanple of the 15 state of using the film
f oPthIBE IR gressuge ifensifive adhesive sidat2aptmat least one side

di sl - i ion. Fig. 2.5 .
oy SR ittt Byl £2 0l e SR psitfhe SahSyide tyer 2
St abatafngis chesslinked ¢6pSI9mer LbRELLN 2 (H&éﬁjﬁe%ﬂ?%ﬂ

for a flat panel display of the present I nventi
DEesFirmmodkinGh aiE aRRByEREERd EivBObIMENT:Evingnd 6dih SEBhal
of the present invention will be expl ai ned bel ow by
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cross-sectional view show ng other exanplé of

stmeshaerylate, ihyhactylate s ethyl wetbacryjate, Tropsl agirglte,
for_a flat l&)anei di Egl af/ of . the present invention. 7
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
(meth)acrylic acid ester monomers may be used alone, or in a
combination of two or more.

Examples of the vinyl-based monomer having a funcfional
group include vinyl-based monomers having a carboxyl group such as
acrylic acid, methacrylic a_cid, 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-hyd.roxyhexy} {(methjacrylate.

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

8



The filmfor protecting a nother glass for a flat
panel display of the present invention has a
pressure-sensitive adhesive |layer 2 on one side of a
filmsubstrate 3 as shown in Fig. 1, and is used by
attaching its pressure-sensitive adhesive side 2a to
at | east one side 5 of a nother glass 1. This
pressure- senshb5¥e adhesi ve | aye contains a

cr SO LT n the ceptent is Saﬂ’@ﬂ’e@@ malfs,iacopplymer
o RS R A U BU LR AR SR IO ER <ol aent as

( melespribedl Iaterg @l £b106H AN SGINDIE Fradctid' 8¢ a Pildssure-sensitive
(nmeth)acrylic acid al kyl ester such as nethyl

acfbhgsive lavenys demamsir yingt theret isyd temdegnhey ehathbkesive
5msthac |ate élpro | at e propyl nethacryl ate,
buf SH2ARiRg ap %%'waa@ésﬂnéaaﬂursm neeling of a -

he?hg%ﬁlﬂ?ﬁi%l alcn tﬂgtc“: e?‘i{a\ﬂ@t\aﬁx?ff %il%h oglrtepgteé:ceeds 10

nonyl acrylate, fony
dodeaifs, therylisactemivhcyOeiftyinitihd adble PRy #_}@ﬂt?rty-m Gnferior.

al kyl parts may be straight or branched.” These
( nEf‘I’Pa*'d*“;h # poaat qfemrt%mmm ispreforabled tal ®nepl%. In

nbi nati o nor Exanpl es of the
Vi tn%‘/ PResent Ry ﬁbﬂn rf%eﬁd“&y -hased snanomer gontgining no

10 | nﬁiﬂ&ifoﬂalraﬂoua gﬂ@{igg&fa% J‘ﬁ(ftmraco&%r ?{R@éon i S%P

such as acryli , methacrylic aci I'C
aceamponenbni c aC|d and nalelc aci d; vinyl-based
roup such as

nononer s haV|ng a oxyl

2- hydr oRy&% Yn{qm%le@cm Jacrolip pgid epteromonomer and the
dr he nmet h) acryl at e.

gl 9?‘%;{' HSuo A neiviiks faie atiaLErbur bae Prepared fy the

previously known method. If necessary, a polymerization initiator

15 can be used.
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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 higﬁ, and peeling from a
mother glass becomes difficult. 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 ffaction of each monomer,

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

9




conbi nation of two or nore. A content of the

vi nyl - based nononer having a functional group is
preferably 0.5 to 10 nmol % in all nonomers constituting
a 8 copolyner. Wen the content is |less than 0.5
nol % a copol yner cannot be sufficiently crosslinked
Wi th a crosslinking agent as described |ater, a

| ! o ! :
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t hat adhHerein,n glas®bRingtion eexﬁpam'iualmgx? BFfaaC&
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easi |y occurs uPon eeling of a protecti
t h&oFRPRLyIMeK 0 WR@E mémomertisrknewndadmridus refeYences. In

th o endency that (nitial adherin roperty i
| nfaf prbsént fleatidn, iBprdihe oich mapomaBobSablnd. a galue of
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Ot her gy ored. T the g qtodfa5thobith B ap vatue

gr upefesgnbes osdoving inéon$iteent OARa6'RY teftdidbs, a value
conmponent . A copol¥ner of the (nmeth)acrylic acid ester

pred by: generpl thermal analysisnfor example, alifferential

fu ' Py Ale_prepare the preyiously known
ek Ry b H R, RZoChsHoily Tarkinieg mefhod &
caidditedsed. In the present invention, a glass
transition tenperature of the copolyner obtained by a
Fox's equation is -25 to -10C, preferably -23 to
-12C. Wen the glass transition tenperature is |ower
than -25C, an adhering strength becones too high, and
peeling froma 20 nother glass becones difficult.
Conversely, when the glass transition tenperature is

hi gher than -10C, an initial adhering

10




strength of a pressure-sensitive adhesive |ayer
obt ai ned from such the copolyner at a nornal
tenperature is deficient, and a role of function of

protecting a nother glass cannot be exerted. 25 Foxs
represents a

equation: 1/ Tg=E(Wh/ Tgn) [wherein Tg(K)
glass transition tenperature of a copolyner, W(-)
reppegiots a weight fraction of each nmonomer, Tgn(K)

represents a glass transjtion tenperature of a

hgmeabyerr 9 of each nononer| Agd Vil diGR" ﬁ@ﬂo%o?yﬁlieqdl‘gﬂq
off each nononer] Herein, a dglass transit|ion
t er atur e Tgn{K)—of —a—horogotyrer—of—egeh—roRrorer—iS
ki agIylates ref erences. (IMA the preg@al
[ R ardi’ng each Tmon r—of Tablje L, —a vatue
'0f£ﬁ§&4ggrgﬁﬁgis adopted. In case of r
D RESPYopylIaCrPRLE0 val ue in rgfgrences o having
i Reonsistent -Vvalues in refergnces, a val y& “neasured
byngButyldcryleennl anal ysis, |fgg exanpl e ogidf f erenti al
calorimetryor—a_dynaf-e—visqgoeetastiei-tyrreasuri-ng
np2tiethylhexghaprydate 10 Tabl e | 2E¥b&oner AbROSvi ati on
- Ho [ymer T Vet hyl acrytate VA28 Etthyt
: 'acﬁﬁzg‘dn&h@g&ﬁ#gopr opyl ag X‘!Mét e i-PA| 388 n-Butyl
| BCEVAGE fethabiylatd ELNY! hexyl gagryTate 2EHa 203
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 methacrylte 2HEMA 328
Hydroxypropyl methacrylate “HPMA 299
Maleic acid IA 403
Acrylamide AAm 426
‘| Diacetoneacrylamide DAAM 338
Glycidyl met.hacrylate GMA 314 |
Styrene St 373
Vinyl acetate Vac | 303
Acrylonitrile AN 373

11




Met hyl nethacrylate MVA 378 Ethyl nethacrylate EMA

338 |sopropyl methacrylate i-PMA 354 n-Butyl

nmet hacryl ate BMA 293 |sobutyl nethacrylate i-BVMA 340

n- Hexyl methacrylate HVA 268 . Lauryl nethacrylate LMA

208 Acrylic acid AA 379 Methacrylic acid MAA 403

2- Hydr oxyet hyl acrylate 2HEA 258 -

Hydroxypro | acryl ate HPA 266 2- Hydroxyet hyl

mat hacr y} E'X? REgFe bmventinwmyy pregarensiwitivyg lathe si\Myer

Mal ei c acid | A 403 Acrzl am de AAm 426 ]

D| é’é EPBﬁ%'&'&Fﬁf‘z!’m ¢rosplinking ghe @fgrsmightionedaypdlytner with a
rene St 373 Vinyl acetate Vac 303

Ac P§?%sﬂﬁ 44tz pad arpsslinktng iy preferablypenfoomedsby a

er is constructed by

cr %éi#ﬁ“ﬁﬁ“s P o BFLRAMA oF bhe copDFYased maspmer and a

cr ﬂﬁ! and crosslinking is preferably
5pe? orne Bg%gnhactl on of a functional group of the

.10
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vinyl - bw«:f?&mng agent is a compound having at least two or
more groups which can react with a functional group of the
vinyl-based monomer. Examples include polyfunctional isocyanate
compounds such as trimethylolpropane tolylene diisoéyanate, and
methylene diisocyanate compound; polyglycidylamine compounds
such as tetraglycidyl metaxylilenediamine, tetraglycidyl-1,
3-bisaminbmethylcyclohexane,
tetfaglycidyldiaminodiphenylmethane, triglycidyl p-aminophenol,
diglycidylaniline, and diglycidyl o-toluidine. These crosslinking .
agenté 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 functional 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

iz




5 crosslinking agent. The crosslinking agent is a
compound having at least two or nore groups which can
react with a functional group of the vinyl-based
nmononer . Exanpl es i ncl ude pol yfunctional isocyanate
conmpounds such as trimnethyl ol propane tolylene .
di i socyanate, and 10 net hyl ene dii socyanate conpound;

I i dyl ani. ounds such as tetraglycidyl
ﬁ&ﬁa‘%%?'ee-#ea%%@%w e caicent.
- bi ' h exane ] .
o o, O YRR sty o
- 3| B [No] AY{ oy ni Line, and digly
o PAPARAA Supmif yd e AdBves Sengnan syt assn, a

. aL Qﬁﬁ'ac@rlu'b&cgn@ Omfé@éﬁ#ﬁ gg%flbtex:g p&@%&%@b&ag%;?o%

of the crosslinking age

5C Opi-&ﬂint‘?ﬁﬁ AgéhByd 1%%? %q?ﬁgﬂ%ggrgpgﬁ%%%%ﬁ&fq%gggli:i%gaaltgent, a
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group whic 'S use _

¥ati t nore, preferably 2
PSR tafichMinRaL § skt dling HROE SRR AR B
2Coxplanic GLIRSY, Wil a pYlRier! Bt 1E 23U 208 YuchSas £S5etal
than 1 part by weight, a Copolyner s not
syfdwderantya pigisht ekthe gﬁ&@pﬁ 1%%'&*@'«:]%0&““ e

fraction of a pressure-sen i ve adhesive |l ayer is
dqmessasisensitiverddésive taged t endency that adhesive
remai ning easily occurs. Conversely, when the

bl endi ngsanfilintsubseradsuddd HAthe SH¥fr g\ﬁital%{itnﬁ‘ ﬁﬁﬁeof the
is a tendency that an initial adhering strength of a
1 presest inverstion, & iplestic T Poe pAA fros 6L 'Tg@n%%ll% psed
Further, the previously known various tackifier, a
t polypropyilens] kighndensitp potvietinddnt] ke densitydsoi§Bthylene,
antistatic agent, a

medium density polyethylene, linear low density polyethylene,

polyethylene terephthalate, and ethylene-a-olefin copolymer can be
used, being not limiting,
A thickness of a film substrate is preferably 10 to 300um,

more preferably 30 to 100pm. When a thickness is ih such the range,
-also in the case where used in a large size mother glass, handling
property such as attaching and peeling of a protecting film, and
reinforcing 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
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surface lubricant, a |eveling agent, an antioxidant, a
corrosion 5 preventing agent, a light stabilizer, an
ul travi ol et absorbing agent, a polynerization
inhibitor, a silane coupling agent, an inorganic or
organic filler, and a powder, a particle and a foi
such as a netal powder and a pignment can be
approprjately added to a pressure-sensitive adhesive

| aydPsshinking the compasitiondiw tresdthent sweh asenting is
protectipng filmof the present invention, a plastic
fiﬂﬂFB? ‘ed fromthe generally used polypropyl ene,

hi gh dengi | yet hyl . | ow densit | yet hyl :
e e PR i Semrbomgha s
lLyet hyl | yet hyl t ht hal at e, d ‘
L T RS LR L —
s R AT P ——
WigR.& &R 955 hShfeRsSUCh thg. range, . also in the .
casener &BARAof ” BYerapHesersitive A ige daxer susface satisfy
' d. L f tecti
Fi PR of b 3ltoRomBat AT fuBlii Rl Tanede. o1 e Prssente
- Deidintidl Rh M dRE 8 dlinedl &'k daludi B e nothods

processi ng or conveyance IS O
f og&ddishéd RitgssSur e-sensitive adhesive layer on a film
substrate, the previously known nethod is adopted, and

| h _ _ |
108 cvour IO QR rGugnild Bl leclds 0.2um, 3 particHipte

i5

20

25

croel ol e o 2 1358 ShPES el ko JHER B gacceds

henDLAL 4 %arﬂ&ﬁfa&&%lﬁutant remains on a glass surface. From
such a point of view, it is desirable that Ra is preferably O.1um or
smaller, and Rz is preferably 0.5um or smaller.

In the present invention, in order to adjust a surface
roughness of a pressure-sensitive adhesive layer in the
aforementioned numerical value range, there can be exemplified a
method of attaching a film, 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

14




In the present invention, it is inportant that a

surface roughness Ra of the thus prepared
pressure-sensitive adhesive layer 5 is 0.2mor

smal ler, and a surface roughness Rz is 1.01limor

smaller, thus, Ra and Rz of a pressure-sensitive

adhesi ve | ayer surface satisfy both of the

af orementi oned nunerical ranges. In the present

i nvigke aowll Ry cantirdlingracswifhce ecughnesd 0L sUBSEALE Fe iV side.
the nmethods described later. 10 When a surface

r o T8 uPOoR, ibjcc preferdhig that apsmtfhcelraughnpss Raf 6hi surface
remai ns on a glass surface and, al so when Rz exceeds

1. Gmbeaaﬁaphhgmom prossuretsensitivemidiesive taypErads0.2um or
surface. From such a point of view, it is desirable

t h§Mmaller, and @ surfaseyronghness Rz imLiQum emsmBRHersand it is
preferably 0.51mor smaller. 15 In the present :

-5 nore Breferaplg that Raisf) inm or smallgecand Reyim@Sumfor

a gre ure-sensitive adhesive |ayer in the
af ti oned nunerical value range, there can be

exenpl i f.i a thod of attaching a film a sheet, or .
a separ JPgﬁq‘e(%'%gPP‘gsépﬂm Pﬁwtgf’ Prepentinyentionqit is preferable

suif ace roughness Qqf pressure-sensitive 20 adhesive
| SR o REERF aring iR Habioneth syEton rowetmess is

| RBREA 1B o, PolBaRve ey Ad O i v dn aoroll manner.  As

< Itd dhegi I ft f ti f
10 5 FAUAHALE O agomRralorathiers art ARaver and 2 pistindalm; and a
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selihi f ss of a.pressure-sensjtive, 25
2 hias 18 At 6 LASGHAT IR Baoe I8 bR TEALhaRERIS

URBieYet@i Ng 14 into a roll by controlling a surface

roughness of a substrate rear side.

The film used for the separator is not particularly limited as
far as it is a film which can protect the pressure-sensitive adhesive
~ layer, and examples include a polyethylene film, a polypropylene
- film, a polybutene film, a polybutadiene film, a polymethylpentene
film, a polyvinyl chloride film, a vinyl chloride copolymef film, a
_polyethylene terephthalaté film, a polybutylene terephthalate film, a
polyurethane film, and an ethylene-vinyl acetate copolymer film.

A thickness of a separator is usually about 5 to 200pm,
preferably about 10 to 100um. 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 iong chain alkyl releasing agent or a fatty acid amide

releasing agent, or a silica powder.

15



. Thereupon, it is preferable that a surface roughness
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Ra of a surface to be attached to a
pressure-sensitive adhesive layer is 0.2mor smaller,
and a surface roughness Rz is 1.0mor smaller, and it
is 5 nore preferable that Ra is 0.1mor snaller, and
Rz is 0.51limor snaller. In the protecting film of
the present invention, it is preferable that a

separ at oFromnA Fipwpeintfaff adleerabilitylts urdlase susfagenass
is_cattached to a releasing side, and this is wound in
a tBieknassREa Pressiyesensitive adhesive lagepasitior protecting
ar &,a paper and a plastic film and a plastic filmis
su ?‘{I%B€ he prespnbineentian 4 preferablip0:hhe 8Os, more

APFHEEROD! § 8 19208 as for as it 1e & fi1muhich can
Cxarp! e Fop GRBS2 Haoet asiapaste o Fig 1, thaompthapglassovith
b BB RN brehend BEropiiarn e ench et i m o
! Pieen bR REh ey RANIRE Sldsdn BreBe afominatianed i | m

fi t hyl ene-yi nyl acetate
SRRt s Bl o 21 1880 05 Side P nomather glass 1.

u I preferabl y. about 10 _to, 100m
AT, 2 I dle SR Mgt e il B arangien G bt
ags@parator is appropriately subjected to rel easing

agent treatment using a silicone rel e?f‘i glgkagent , a
e AR a0k ELAAR Yt gropaed
apend doRnflow mhéBifod W ¥hion mhathod or a floating method can be
suitably used. A surface roughness Rmax is preferably 30 nm or
smaller, particularly preferably 10 nm or smaller. Asa composition
of a glass, an aluminosilicate glass, a sodaaluminosilicate glass, a
sodalime glass, and a borosilicate glass are suitable. In particular,
even a mother glass used in manufacturing a display device such asa
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 0of 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

25

conveying line, a method using a hand roller, or a method of using a
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From a vi ewpoi nt of adherability to a glass surface, a
thickness of a pressure-sensitive adhesive |ayer of

the protecting filmof the present invention is
preferably 0.1 to 30m nore preferably 0.5 to 20m 5

On the other hand, as shown in Fig. 1, the nother
glass with a protecting filmof the present invention
is such that a pressure-sensitive adhesive side 2a of

t h@rgssingdamingters protecting filmis attached to at

| east one side of a nother glass 1. Fig. 2 shows the
case wheh®shopmoireFig.ridy 4 motlies glassabhatnate oDthe phesent
sigdes. As a nother glass 1 for a flat panel‘ di _spl ay,

gl -AReqntipnds such that 3 plessHresensitive adhesive sidm2a of the
met bod or floating method can be suitably used. A

s uPP%f@é“‘?‘b@gHﬁ'ésl%mRﬁ‘aﬁéngsﬁ‘ﬂ ds attashed3tp atnleast one side of a

| 1.er, rticul arl referably 10 nmor smaller. As
o Bithssislatsnl ssndr Alsplics of shisavedameinatedat in ginemmple

poefs pethre T3miod tty Ruivtih e she Hedsay ik amnotbeeglass 1
o baGatedd prafis e Zﬁ%{s@ﬁtér hed o&bﬁéfpﬁ'z {Hlesseyeot, and
P30 R BB B0 Euoefly Bt i, e
:g;egfgng@%oi i‘é?i: %Pﬁ'l.'%z I{ sent i nvetntnis’:o i S Y
parti cul ar *’f/ Iﬂ'eg Pec? RiCa R 5 tﬁﬁf’ﬁbra'b prey fﬁg’(/‘itﬂ’g*:&d film 4
' a, Long side
e PE Rinfited, sinsh 8 GsEPerly tredtgl Mm% 1efetuRnces
Plaitferhbiifty bR EAD nbStHRS" ﬁé&%&égsfﬁé%ggg 3{}115 attached

attachnment by pressing wth a ro

OhthgPetols %3‘8’% ?Qﬁglli%&'@[oq:%gt# Y AL dglass can be

roller, or
further improved. In the present invention, since a clean degree of

a surface of a mother glas$ 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 porous.

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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16 pressing lam nator. As shown in Fig. 2, a nother
glass lamnate of the present invention is such that
a pressure-sensitive adhesive side 2a of the
af orenmentioned protecting filmis attached to at |east:
one side of a 5 nother glass 1, and a plurality of
this are lamnated. In an exanple (state before
| am nation) shown in the figure, when a nother glass 1
i s of gonweyuy aanpthregihss gxteptnthat thé pebesttiig Midof the
sides thereof, and an unevenly-processed
unpvessnt imveatish is attachedtagrd; greferably.tdie present
i nvention, although an unevenly-treated film4 10 can
be“BﬁV?Fb’UPr%ﬂ@ﬁe rfilom mlvyncs,emé @nfyi ofthle previous
i ntervenes, adherability between nother glasses with
a Preshedsicag be pAoptedched thereto i s reduced, and
handl i ng property of a nother glass can be- furt her
inproved In the present invention, since a clean

ree 8 a surface of a nother glass 1 is maintained

$ecting film a 15 paper spacer or ot her

cushlon ter al i Nt ervene. | es of an
inevent xﬁ%l&ﬁ@&?ﬁ#fmﬂﬂf m&ga SaFwta6d thei efikctoof the

f f h h
SRRk “%ﬁtaggrmﬂ?o#%gem FiBeARIRY. ( dvaluntiondhpm in
o rirp s Wi eaaszr%”s%%aﬁﬁﬁoase '

I t .o A net hod of
g 2‘32:?. %{g&%ﬁ% tﬁﬂnﬁ;itjx ass r?ﬁ'élpep{'l%;ﬁc"ﬂrgﬁvg’l&)ﬁri OP i s
suc LLive \ of a
pr ot ect| ng ?R{E&? gﬁlgﬁ%g é’&af%e‘ggyetz’:? \e"lf?r‘f%m& Bf a
MeLliGtio: ass 1 as described above, and a plurality of
t hi's arelamnated which is

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
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

pressure) 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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. 25 conveyed. The present nethod is the sane as the
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previous nethod 17 of conveying a nother glass except
that the protecting filmof the present invention is
attached and, preferably, an wunevenly-processed film
i ntervenes, and any of the previous nethods can be
adopted. 5 Exanples Exanples specifically show ng a
feature and the effect of the present invention wll
be Hrprgthed prothsr gy for 4 diquid expstal substrteasassned
megsured as_follows: 10 1) Gass transition
eft ndraging methnsd) and its Surface npeghnessRmaax at
obt ai.neq by the fagllowing Fox's equation: Fox's
eqlP(ﬁlfng.’g TregyWes W) 1gh pr saplies. n Amgl, k4 compasitionsofa glass
gl ass tramsition tenperature of a 15 copol yner, Wh(-)
r e%’?%ss%ﬂ "\Xk‘?egﬁlflg’rnﬁqlﬁﬁt%glaéﬁch nmononer,  Tgn(K)
represe .glass transition tenperature of a :
honopol meealb‘?g §€'8Hgﬁ€nomar , and n represents a kind
of each rl. As .Tan(.K), a value of Table 1 was
adopt ed.ﬂgg : ;n?FthgFe%tdﬁg:l{lﬁg wﬁsr"éﬁﬁ‘flhe‘gﬁoﬁ w@thge glass for a
Pr BlaGsd cPsthl ched to a her gl.ass for
li qui d c?@sst alms?%@sgf‘?‘%%% Bg“tssé“% r"égiﬁgg" J“8 tﬁg?’tsrﬁ'(a lipear
t epfEsstire] ARG Q' r r darate of 0 3 nimn
u's?ng a iam' nat oy Q oz.f%?' érﬁ)él i oilvvlunlélg ?‘ial?t"é%?ra_t ’I,(Iiﬁfﬁpfter,
t eppieved s 'S Gork 8 in30 Rt A4E gfrclﬁa&ﬂrgfcﬁ%%r Rt Y k% days, and
. cooled to room temperature, and 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 measured.
4) Measurement of surface roughness
In order to investigate a roughness of a pressure-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 subjected 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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filmwas peeled at a tensile rate of 0.3 mim n and an

~angle of 180, 25 and a peeling force at that. tine was

adopted as an initial adhering 18 strength. A nother
glass for a liquid crystal substrate was formed by a
downdrawi ng net hod, and its surface roughness Rmax at
polishing free was 10 nmor smaller. And, a

conposition of a glass was an alkali-free

al umiteozals), dead; Jmags. 5 3) Peeling strength A surface
protecting filmwas attached to a nother glass for a

li quid cP)Menisusernent aifpaaticalptectesidne @n SdketeHa birfface
terms of linear pressure) and a rate of 0.3 nmmn ‘
usi ng a Asfmadberenth e mather gladshioa avligusd eipstal Bubstrate
hot air circulating dryer at 50C for 3 days, and 10 ,
codTasusest.r chenthispere rtkashesdnvarions siafareppnitectingofilms,
filmlml/as peeled at a tensile rate of 0.3 mmn and an
San§peb g theoprategting filoes wag Henled widexrtite $ame awmnlition as

- measure 4) Measurenent of surface roughness In order
togﬁﬂ{/ggm’é‘é’(

dthe pymherafpasticlespE9:2B do IOpm wasemeaSured.
adg sive surface of urface protecting film
obAE AP BT IAE Spparsismls- S0P mansietiwed diysPitachi

[ i pent. FrQqm neasurenent results, a ‘
R i RS s Briedieering S L4d. wRANSetng Almost all of
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t en-.heoi verage.surface roughpess (Rz) were

0 allqgéelg% v%r%s e ﬂﬂ%’sﬂst‘fft r‘?‘ﬂf‘b‘“&’&aut 1 cm squar e,
this was fixed on a glass plate 20 with a doubl e-si ded
tape, and subjected to vapor staining treatnent wth

-alé’z%xﬁ qus rut henic acid solution at room
tenpergﬁre for 10 mnutes, which was subjected to

surfacegghmfifs %gfﬂpﬂbutyl 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

20




- As the surface shape neasuring equi prnent,

sExanpl e '}hﬁ-,ss‘g

KLA- Tencor P-11 was used, and the measuring conditions
were: neasuring |ength; 25 2000m scanning rate;

400m sec, scanning tinme; 100 tinmes(20m 19 intervals),

| oad; 3 ng. 5) Measurenent of particulate residue on
adherend surface As an adherend, a not hﬁr glass for a
i qui rystal substrate was used. To this were ]
at ?@eﬁ% ﬁyyv‘gﬁ’r&hrsofsmmébywywnm gotmlde?; diiSoepaiatef relative
th ecting films was peel ed under the sanme
coﬁt&p{‘% Pagts %Vr%?lg&tt ofya selid comtent mf@:n aérylagioty e,
of 28 tao 10m was negsured. As an anal yzing .
apgglrlgﬂﬁ" - bY &g t It AURIESSBYeMensithve adhgsiveech

Elf %%%6§€+igf°£g%}qeeri ng Co., Ltd. was used. Alnost all

2%ue to adhesive remai ni ng. 10
butyl acryl ate,

parts by Wel g ]t%%?sn %%%QMQ& %‘WSF'EYI%ep‘é’fm;%_&‘ a

o Bl s MO G S Pl o k€ Bt
Dol tein oy SRt Sl RIS AR Brehipe s0vc for 3
AP o taldR B0 Bl aihe TSt hitad

Ni R&SYN IRt RIRSEOD m%a@af%%e%eﬁrgﬁ%%gs&tain a surface

stirring device, enul'sion po

10 peprotestithgatil@OC for 5 hours, 20 and a pH was adj ust ed
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to 7.0 with 15% by wei ght of aqueous ammonia to
obtai n a copol yner enul si on having 50% by wei ght of a

Example 2
According to the same manner as that of Example 1 except
that a polyethylene film for attachment having a surface roughness

of Ra=0.03pm and Rz=0.17m was used, a surface protecting film

was obtained,

Comparative Example 1

According to the same manner as that of Example 1 except
that a polyethylene film for attachment having a surface roughness

of Ra=0.06pm 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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solid content. This emul sion was salted out with

" hydrochloric acid, washed wth water, and dried to

obtain an acryl copolynmer. This acryl 25 copol yner was
di ssolved in toluene, and to this solution was added 3
20 parts by weight of trinethylol propane tolylene

dii socyanate relative to 100 parts by weight of a
solid content of an acryl copolyner, followed by

et A g
i M . i . m navl . s

0 i 5 S B NG W s

I dngambioneh, B kS g o i e, o

S U it@renOind bodedingramis, QLoh &t etlr Qﬁ@aé@t?l ﬁ&r}]&%ﬂﬁge, and

thereon to obtain a surface 10 protecttn

Ex @iy fe2iAI0H HalpdrfoiBe dSAEITBABSE SFd 53 28 hours t
5Exan'pl e 1 except : ?’hat a pol yet hyl ene f?fm#%ﬁ ours to

at phtdieaicopalymer havin g B0% HLGRANS0f 4 208l S5 A3M

and Rz=0.17m was used, a surface protecting film was

obt ai nedtheonh&r paits hyEweightof tﬂﬁfét'hng?rbﬁahéqme
20 that a

manner as that of Exanple 1 except

- potliisetyantecwhs laddedr relatize ioe 000 Ipwi:mayavéighftaﬁea solid
a
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roughness of Ra=0.06m and Rz=0.33m was used,
sueentantpphrr acrylycéd polymen follavaidby mixing to obtain a

pressure-sensitive adhesive composition solution.

This solution was coated on a polyethylene film with a
thickness of 60um having éorona—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 Iayer, 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 0.1 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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- Conparative Exanple 2 25 47 Parts by wei ght of

2-ethyl hexyl acrylate, 53 parts by weight 21 of butyl
nmet hacryl ate, 4 parts by wei ght of 2-hydroxyet hyl
acrylate, and 0.1 part by wei ght of

azoi sobi sbutyronitrile as a polynerization initiator
were placed into a reactor equi pped with a cooling

tube, a nitrogen introducing tube, a thernoneter and

a stirri fgededi-Eparts by Svgighy oftrimet Bylolpfofasic’ &1§Rthe
in\é,ol uene at 50C for 24 hours to obtain a copol yher

hai P RS Wits addedrelating tal 1LOOnparts by Weitht df £ solid
parts .b i ght of trinethylol propane tolyl ene

di i‘*é’d’ctyﬁﬁ\t% Pmacrapolemer; followed by mdxime ty obeiighi

of _.a_solid caqnfent_ of an acryl copolyner, followed by

mi BRSPS thtsityeadhesipe sompasitionssolutivmdhesi ve

conposi t'gn’ Sq]l %ti on. This solution was coated on a

pol yet hyT 3iFSPHUHFRE coated oakagodyethydene fiw ngth a

co -t reat one, side so that a coated filmafter

dr %.ﬂ%}%essa‘?#:g@ﬂnkawscmyammwm ong sidgso that306Eoated
fo ' form ressure-sensitive adhesive

| a{;’é‘%, a%]ﬁg H{'gﬁ%éﬁ%"%‘s‘ 3a”f'g’ this gag driedsin gslrtwer 8h80°C for 3

fi ' face roughness of Ra=0.01m and
Rlzé{)ﬁlggél{ 0 fBemh 4 pRéssuess PLve aghesivelaver) and to this was

' Part.s b | ght of
2 SRCRRL KpCURMp Rt Ally Bhvine'§ siflabgrmoueimos afury

MekAaE, 01

apt weight. of 2-hydroxyethyl
acryl at e,'ﬁ'!l %r%rl 8.2166%69‘?}{ F¢ ?/%iaéﬂta ﬁ'l“'gce protecting film.

azoi sobj Fala || rizatio initiator
were pl Egghﬂ%.?% rggirdégc??gcrh %e%aé%ep W‘Tlﬁsg‘ %Bglq’r?é‘d

! amparativé Babipldd 1 08 hishdR uf ThBf g0 er. and

a stirring device,
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pol ymeri zation was perforned in toluene at 50C for 24
hours to 25 obtain a copol yner havi ng 50% by wei ght of
a solid content. 22 Then, 1.5 parts by weight of
trimet hyl ol propane tolylene diisocyanate was added
relative to 100 parts by weight of a solid content of
an acryl copolyner, followed by mxing to obtain a
pressure-sensitive adhesive conposition solution. 5

ThiTabielauti on was coated on a polyethylene filmwith a
t hi-ekness—of 601im having coraona-treated one side so

tha; a coated film a?m@rldrﬁ*ng h: S
dried in a dryer at 80C for’ nut&éq?to ct#E#a V\béomp

pressure-sensitive adhesive Iayer & b s, W8S

attached a pol yethyl gne fillm havijng a g face He Example

roughness of 10 Ra=0./011li mijand Rz=0. 06m t ppobtai n |ag
ney f 1

strfaceprotectinrg—FHHm—Bval uatiion results of the

| Glassy trafsdtiphes 1 and 2,208] —20081a% 3ve FXg6R) es |1d e
t 3 are shown in Table 2. 23|Table 2 Ex.1 Ex. 2 Conpy.
tOmperatimep[°C) Bfanpl e |Exanplje Exanple 1 2[/3 d ass
transition -22.3 -22.3 -22)3 -40./0 -9.7 }enperature
cen?lyenez:opol yner Iniltial adhering strength 0.34 Q.33

I aYa W

0T 23 & No—(N20mm)—adheston

Initial adhering strength | 0.34 Of33 0.11 2.3 O{No
(N/20mm) : adhesion)
Peeling strength 10.12 [0.13 |o.01 0.6 O(No
(N/20mm) | adhesion)
'| Measurement of | Ra 0.05 [0.06 |0.20 0.06 0.07
surface Rz 0.30 0;39 1.14 0.32 0.33

roughness (um)

‘| Measurement of | Number 515 251 4738 8007 492

particulate /78.5
residues on cm?2
adherend

surface

As shown by results of Table 2, in Examples 1 and 2, the
number of particulate residues was small, and an initial adhering
5 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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Peeling strength 0.12 0.13 0.01 0.6 O No (N 20mm
adhesi on) Measurenent of Ra 0.05 0.06 0.20 0.06 0.07
surface Rz 0.30 0.39 1.14 0.32 0.33 roughness (m
Measur enment of Nunmber 515 251 4738 8007 492

particulate /78.5 residues on cn2 adherend surface As
shown by results of Table 2; in Exanples 1 and 2, the
nunber of particul ate residues was small, and an

| niddierimg barength an¥ 4 pRelingdide AeRPFetkd Dot fifididht. In
were suitable. To the contrary, in Conparative

Ex aditioh, i\ColgpRradtiFd Examilear fh WG NEShss tinsition
nunber of particul ate residues. becane about 10-fold,

andemtperatureaad toadbw ithg mirhBe bl papdcaldietldsidues was
strength were not sufficient. In addition, in _
Codpetheriinerdasedpimed, in pastiéwlar atlgreswas haptobléM that a
tenperature was too |l ow, the nunber of particul ate

51 epedliog steengthub¢dremes toodsighd Qutverselpaih iCdthparative

10

there was a problemthat a 5 peeling strength becones

t oBxpyHe Tomwdrichlayglasa tEangiticat tempebxtame| was tbo high,
which a glass transition tenperature was too high,

t hEhere wWas peithes injtiak adheringstiengtit nenpeslingstrength, and
peeling strength, and the filmdid not function as a

pr Hie tilm did not funetion ana esotecting filmesent i nvent i on,

si nce occurrence of '

In Examples of the present invention, since occurrence of
particles can be prevented when a protecting film was peeled from a
‘mother glass for a li.quid crystal substrate, a yield in manufacturing
. pf a liquid crystal panel could be improved. In particular, since

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

- remarkable improvement was possible as compared with usual.
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10 particles can be prevented when a protecting film
was peeled froma nother glass for a liquid crystal
substrate, a yield in manufacturing of a liquid
crystal panel could be inproved. In particular, since
occurrence of particles of 0.5mor |arger could be
prevented, remarkable inprovenent was possible as
conpared with usual. 25 What is clained is: 1. Afilm
f JWhpt 3¢ etainmed #s:not her gl ass for a flat panel display
havi ng a pressure-sensitive adhesive |ayer. on one
side of a filmb5 substrate, wherein a surface
roughness Ra of the pressure-sensitive adhesive |ayer

i s 0.2nlor Adfilahifer pratebting urhotker gMebT65 ik }%zﬁlel display
1.0mor smaller, and wherein the pressure-sensitive

adif¥inga prassnresepsitivs adh@sivelayes|dmbad $0YH Rim
containing a (nmeth)acrylic acid ester nonomer and a
vFH?FuB&Qed nonomer having a functional group as a
conmponent, and a glass transition tenperature of the
copol yni¥hersin 4 sraefapy reugbress &uef the préssure-énsitive
ox's equation: 1/ Tg=E(Wh/ Tgn) 15 [wherein Tg(K)
gﬁ%%’@'ﬁt lgygr 3% 8s3nmy ansmallar, nadpe satface Wughness Rz is

C represents a weight fraction of each
ngﬁﬁ’rfé or S%H%TQ) represents a glass transition
t enper e _of a honmopol ynmer of each nononer, and n
repres &?&wgeﬁ?’ﬁ’dt% PEgEHIeOIRRRtive 20l i siFadager Soinrises
o I ass for a flat panel display
a‘i{: g%‘?%ﬁtlﬁglg?%cﬂ?gr W?E‘Hgaﬁ tmethlacoylib adidgster

L%%?er and a vinyl-based monomer having a functional group as a
component, and a glass transition temperature of the copolymer
obtained by a Fox's equation is -25 to -10°C.

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

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

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

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

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

pressure-sensitive adhesive layer, and this is wound in a roll manner.

26




- 10 [

~ 15

20

roughness Ra of a releasing side of 0.2mor smaller

and a surface roughness Rz of 1.0mor snaller is
attached to the pressure-sensitive adhesive | ayer, and
this is wound in a roll manner. 25 26 3. A nethod of
conveying a nother glass for a flat panel display,

whi ch conprises attaching a pressure-sensitive

adhesive side of a filmfor protecting a nother glass
for a fBat Aparethod chéclyvéringde bty Aast 867 a1 r%&el
to at |least one side of a mother glass for a fla
patieplagh, sphich, camobrisesi atththihga Hrasdutd-Yedithl 2ahdsive
be conveyed. 4. The nmethod of conveying a nother glass
 gide, of jaafilp fioeiprotéctihgn mathesighiss! or6 ﬂhﬂ?ﬁnel ?-s lay as
wherein when a plurality of nother glasses Tora ffft '
p&edineg iprlajmul wdr 2 he apleastosnegidd bfa ahbdadicHadd for a flat
thereto-are | am nated, an unevenly-processed film :
i BRael displaypand lamimating agplutality bt ehies B HnvalY.
with a protecting film characterized in that a
pressure-sensitive adhesive side of a filmfor
protecting a nother glass for a flat panel display as

- defi nedt15The methed of spnyeyingatmobher giasatfok @2flht pafel

si,de.of a nother glass for a flat panel display. 6. A

| Afplay acgprdin ¥q%e}aigq 8s Wherein whent agploeality opntyther

rein_a pressure-sensitive adhesive side of a film
- :‘Agl?sﬁ?%f%’bgiffﬁf paneldigplag with sbe rrotectingdilnpattiched

déhseol @% as ,defined.in claiml or 2 is attached to at
|'giEete are Jamingted, ap unevegiyprocessed filmtintersines.
di splay, and a plurality of this are |am nated. 27

5. .A mother glass for a flat panel display 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 defined

in claim 1 or 2 ig attached to at least 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 protecting a

| mother glass for a flat panel display as defined in claim YTor2is

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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