SPECI FI CATI ON FI LM FOR PROTECTI NG MOTHER GLASS FOR
FLAT PANEL DI SPLAY AND USE THEREOF 5BACKGROUND OF THE
I NVENTION 1. Field of the Invention The present
invention relates to a filmfor protecting a nother

glass for a flat panel SHESIFAGATHANCh protects a

Swrf RePOR PROTRAY gks r fagLurin
various di sploay eV|%gaqua n’gs(ég’}e@%%{)%eq:@? E{) H%%g LAY
present invention is AnpfudEaxIEREMHE que,

particularly, for conveying a nother glass wth
protection. 2. Description of the Rel ated Art For

manuf act uri ng f | display such as a |iquid
> crystal 15. di SQPQE&E%%&F&%@W%&N and an
OI.0F§RiI& oflthdi IBRbaYio Ol ass substrate is used. A
gl ass plate manufactured in a factory 1s distributed
(conve¥bd)prasent imtehtiokélases e fl1hi forl ProRbLERESEMother
ifg?to he gl ass substrate. Wen a glass surface i's
rdy Hat pagsh displar e which magtectsranspiace ofli brgther

Welell d_starage.at 20, custoners of_ a nother
%Fﬁa%é’“‘—f‘%f%” é‘é‘é‘x%‘gg‘é"&%H§€°F'6r‘slﬁg§t¥cfif=ﬁweﬁnaadwsa d,

10  tivckcady2h8ahi e UBRE &n Ol AHAl LY shDEL €L 85 SUCh @
retaining formthat glass surfaces are hot contacted

Particularlyy fadophedying a mother glass with protection.

2. Description of the Related Art
For manufacturing a flat panel display such as a liquid crystal
15 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 étorage at
20  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
25 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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For this reason, regardi ng conveyance and storage of
a not her glass, contacting to surfaces of nother
gl asses is prevented by 25 formng a slit-like groove
and fixing a nother glass in the groove one by one
and, thereupon, a foamed nolded article is mainly
utbhtZi@dr, in which aFfaeled8ii8 Fo¥inleld 704 B, ahld SdAAthg
which are currently used are roughly classified into
tmﬁagia}g.is mefo@rsn?d bmfgtiynga pguﬁhagighgss tiuelrr_leémnend dlosing
ich,a grooye is forned in ox, and sealin
RALH %&dr s Tgl& eiharels Ao called-letter pad; gpég% groove for
tfaes e 0G] it : i d. ' I
EFFEL e B obnqihiidt 4k S1cHIF pdodbledidlacd
Girafcde] Sndl @508 ethed dfardrahgidethicPLethontPhe TohSRG

5 article, and uses a nethod of arranging this
|mpldadartisip o fomreaprmers efl fundaweatdpddmgiogmunber (e.g.

f.und nt a ackagi ng n er . 0., 20).- hundl ed

AV dudle 2GRSt Bihe bFof nambuding it = teve.
tape. apy pack?ﬂih@@fzh%gﬁzﬂg dt#héa Qsdrﬂpﬁéfg&?ezﬁu?%r
def ects and, for exanpl e, ?ron1a I ewpol nt of a ¢l ean
degngde, fion alvibivpoiny pLalctedit degbed]RirdEde Blicrit§ipR foSmed
advant ageous i n washi ng easiness, but froma
maddediarticds isedurntageaundineweghinmersingsaf but from a

ackaqi n - t i s_gdvapt agepus and, finally,

Rorbtind s FabRityhS espy Harellidfet porfoting. doberivng is
v A& gRBLR O, FNhily & & LHULL uQld YSF diferent
custoners. 15However’, I n recent years, wth scale up
wirposelsalegeaiithg dirs phapurp6st andop@ife ferite bfdegbfSe by
has been al so demanded, it has becone difficult to

GUSIPBMYS- t 0 conveyance and storage of a scal ed up

not he | ass,. by the aforenenti oned packagi ng form
Speci POy TEFeSsRtReHiondibh Sqalea e f HoRRRe dsalay.
s@hid ﬁb%i’ > ngdtfﬁce'rcéﬂags hhd t?é%d—ais%t«i&ﬁaﬁﬁe-&}’ Relaa become
packagi ng material, since a vinyl bag I's use ?or
difftxsilt go we spamsgto tonkagahee and stbfdgdecol 4 sédle@hiphibther
the material having a controlled clean degree. In

gé%ﬁﬁ biyothe éfolgenfféga@apﬁgwgl%%mg f%ﬂ?su§ﬁeﬁﬁ$ﬂibbhﬂdan
AR et SRR mialgod FHRRE aRratEiE R T sy

uni

t beag] | | iy bShbd D st In
Dt L e Tip T e hpe Y Clbstilg

wappp gy liehaa Heicoirhe afiffacilodis olkain @b ShabeMaT Baoin o
increase in a size. Alternatively, since a weight of

contrellisdrclgpndegras. blemrdglition, plintegeading atdnate in sugh
tH gpel-t%@d? @hg nst{xilgggtol} gqgsdéesf i(:.)or 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 foaming 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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this reason, the article is reinforced with a netal

bar. This becones conplicated and | arge scal e and, as

aresult, the article is difficult to be avail abl e,

and i s becom ng highly expensive. In order to solve

this problem a conveying nethod of 5 packaging a
thi®rR8sod! | s ic fil and pj i it has

been p?’ofo?s?éoiﬁW { g%‘lg alb%%gégc%‘gtv@ﬂl 3 éﬁ‘%“b‘lpﬂ% This becomes
cotfiplicatbd Gth PUdeCat AR g icle is di

D 2003 237885 e MRTanlf 45 Bireshie s arficte is difficult to

bepavailablegrand B heblontind 2G5h 1y s&pea_sver €vention of
occurrence of static electricity and scratch by

subj b tardgretof solvesthisaproblerhj acccibveVRUE Bhdthod of
processi ng. However, in a non-adhesive sheet
pagkaging symother glassewitdt Aqlastid film, ttrod Pilinighitt has been
a not her gl ass and slippage easily occur

bbi i t
P"{xﬁf’ﬁ"’@gﬁgﬁ anese patent lyidiepenmapplibation publication
) filmi d, th
TPEA N B 20, A Rl 2AbR 733805, cnd uRc4 e 20031273189)
I AR YA NS4 20l Bl i, oF ogcmnce of

addition,” In non-adhesi Vv

- Lty 164 LEieuil £ th
susde an graoAneth i HLAnly 1 Wl o o

unewentyfproeebsiriger, and there is little gl ass
reinforcing effect. 200n the other hand, a nethod of

pl adlowexep) ista nobi-Adhésive dReét Y@ PPRa g2 4354 hoke 2

pgper Iigz_:\cer bet ween not her gl asses has been
methpds, ibis thpughs thatrubhingmweitinad mobhee diass Aad slippage
ppag

f.eared a pr.oblem of pollution with an additive
cast P&FH@&E@ scafe upiof 2imather glasmerFpoitbds reasonaeven
e P AT E Do Bs R EBete Teivclipnidont
prevetiibh el cyaltrb Al AR o iy B Sifody ot a mother
glass.anEpaddifiond s é&ﬁiﬂ-ﬁﬂh@si@é\/ﬁ@%eg B FachRE £ Hdst easily

peel ability from an adherend eel
entpos) 6 iibds alifficiftcto @byt HEX HEHhdWRS Hro Ry
reinforcing effect, byyadopti ng a%gssgr&%g’x% Hc{/téier
glasy andca lamibatenthereofde Hdteeroind ¥ HieePisCH ek glass
.lnveptors got the idea that a pressure-sensitive
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

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

SUMMARY OF THE INVENTION
Embodiments of the present invention seek to provide a
surface protecting film which can dramatically improve an efficiency

of
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adhesive protecting fil mmy be produced using an
unevenl y-processed fil msubstrate, but it was found
that since a pressure-sensitive adhesive side easily
becones uneven due to influence of unevenly
processing of a rear side by a normal nethod, 10 a
t may .be pagl | uted by adhesive
I R SRS o other s, v g ter meslanitity from
af WEdredld WhR Ppes e i .here is_provided a
filmfor prot ec?i ngé}%“;r%gyﬁfeprt 1%}]%1% = sgrf“ﬁéﬁ of agother
gldssphnad éi%m&ﬂnréfumg efipet, By adity iti
pressure-sensitive adhesi ve |ayer, I@gvﬁ}grr%??}u’éefgﬂ?ltwe
proitgctisig film,sarod tuset théregfneven! y- processed, and a
pressure-sensitive adhesive side of the
pr esdifiecpresrnt inventims ot thayidea that™ PledkukrBNensitive
he .rear side, and wherein the pressure-sensitive
a ¥e\protggting: flmamay becproduced essingpat yner

lic acid ester nonomer and a

urgel ny 1) E%%%i?asf%ﬁﬁﬁ%ﬁ%‘gﬁﬁtﬁgbﬂtﬁb was feandgimtpsince a
R R

i nvention, ere |
T T oy e OBty prBkp Stk 8h a1l bl B pofuial method,
o ear e o e pr e B Phy REKERE B RRiSTaE bpon
peeloge a pressure-sensitive adhesive side of the

protecting filmis attached to a nother glass for a

aspect or TRa s st aspect OFERE Hedleh? iBusAtion, thare is
T o o 1OF BAOECL e iokhitf elfis Fcadias Rbnct qisplay
o Al o S e AR 5 MRl eisRBi v allienie famar,
W RER et it 40 BiBet e poevenly mrpeestadannd a
presife Rersiye Adhe SFRCHI O tBe prsioiun-seimbivesadhasive
lay PR A0t Enh 1l F g RS ina i crermntoe  ri
pre8PREE ke SRIRE A Halolr aniansim Fresslinkad copolymer
cortPhRIAS'L(REEhASI S0id Ss20r monomer ana aIfr?Lyf—nged

monomer having a functional group.

According to a second aspect of the present invention, there
is provided a process for manufacturing a film for protecting a
mother glass for a flat panel display as defined in the first aspect,
comprising a step of unevenly-processing a rear side of a protecting

film in the state where a pressure-sensitive adhesive side of the
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the film onto a filmsubstrate in which at |east the
rear side is 15 unevenly-processed. Accor di ng
to a fifth aspect of the present invention, there is
provi ded a nethod of conveying a nother gl ass,
conprising attaching a pressure-sensitive adhesive

de . of filmfor otecting a nother glass for a
‘fs‘ftgtctb% Hitoy ig E}F'a%ﬂgsd e mether glsstors: fla¢mmelt display.

24 | east one side of a nother glass for a flat
pan lg%fn@ to g llrgrﬁsrﬁﬁqtr@f &hplmlenttwnmfenthon, there is
8 Bve yed. According to a sixth aspect of
P‘i"ﬁ’é BAA procesy fox manufdatnring apfibwmi fredprotauitheg a mother
s for a flat panel display with a protecting
glg if? r gndatipenelglisplay essdefinedvin thié fhisteaspieit, of a
filmfor 25 protecting a nother glass for a flat
compEisingastep of attaching arrcloasidg siie 8fpasdpdrator, Whlch
attached to at |east one side of a nother glass for
is spaeother thanspiregr side of diegfilm fn SevidK hha&eastmaé is
the present invention, there is provided a nother
ungveslytprogessed; do @ p&baﬁumlsehsﬂﬁal ﬁhe%@fﬁu@ of the
pressure sensitive adhesive side of a filmfor
filpr.ot ect i ng a nother glass for a flat panel display as
defined in the first aspect is attached to at | east
One Aecerdingtomifbartaapect Uf the pAsdifinilveliaBh there is
and a plurality of this are |am nated
prévided arpoceiseforfaauTRbbger
10 di spllziy accor di ng tdgaenbolé%ngﬁ?rﬁq? ?’ﬁglté&tﬁg;‘? mother

glaiss ata Wt paSOPARIRY| 7E detthdd3h the At égﬂg T
unevenl y- processed, and a pressure- sens § es|ve
comipldsiry ﬁrﬁ@bt}ﬁftrh%?emﬁgtaﬁg} §§§L?lﬁi-se1q g‘gg % eglve layer

of the present invention

formed diﬂﬁ@uﬁiit%ﬁk@ﬁurfﬁee@kﬁ #etratgug? gga% side of

processing into various pr oduc

theW@AE dhts aFilkG Qiﬁgtrrhpé'tlﬁdwhggﬂ aWeast the" re:;.jr side is

unevenly-processed.

According to a fifth aspect of the pPresent invention, there is
provided a method of conveying a mother glass, comprising
attaching 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
l_aminating a plurality of this to be conveyed.

According to a sixth aspect of the present invention, there is
provided a mother glass for a flat panel display with a protecting
film, wherein a pressure-sensitive adhesive side of a film for
protecting a mother glass for a flat panel display as defined in the

4a
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for manufacturing a flat panel display. Exanples of a

fat panel display include display devices such as a
liquid crystal display, a plasma display panel, and

an organic EL display. According to the protecting
filmin enbodi nents of the 20 present invention,
ﬁsupce a_pressure-sensitive adhesive protecting film

fEt agRgts attaghedtant leastane side pfesmmthesiglppader a flat

cur, and a dust hardly enters, therefore,

har dl C
P‘l“i‘l%ld?li/“ﬂﬁf‘)fay be effective in prevention of a scratch,
and handli_ng property of a nother glass and a
| ami fAgcording dora seventh aspectrof e pressnt invéfition, there
. efficiency of 25 transporting and storing a nother
1s proyided Bothemglassdanyiniater foreal flatrpaneididpglay, wherein
si nce physical reinforcing effect is also obtained,
a Pres§wie-e¢nsiting hdhegivs sidaofie filhe Yo pedtedtitig a mother
agai nst scale up of a nother glass, flexion and
glesnfon adlatopanel displayiasdefinedantis fil¥eaet is attached
since a pressure-sensitive adhesive side is snoother
totafalesst dneisidenfia mottsasgthssefvr £ Ha: ﬁflem!solgﬁ?? 'Thd a
difficult to pollute a nother glass sur?ace up
Pluaditynof whis aredaeiibitedt y nmay be reduced by the rear
si de. Thereupon, due to reduction in adherability,
handThag isy affilrh\foefproteet agﬁﬂﬁ*ﬁe?gl Il
i mproved, and occurrl:ence o??gst atic el t"‘fglgcfli)kjfl @gﬁ Poaélel
display sequdiageth chBoathEnts AVHWprileh® iRLERRIAPIS

that the rear side is unevenly-prbcessed In

chatatteribed tn'thatd $8ar k898 203U d VG RIBES ISl 45043
attached to a snooth surface, or a reteasi i A &k
R St v} [ 143178 rear, side is_

pr att ached ?Slﬁ%&%ﬁ?ﬁgﬁr e- szﬁéﬁﬁ%‘%ﬁggm% rHar sife. In

mbodiasShi i by j 5.Layer r m t he

© presfsure-ésegggiﬂtéié/iéé%éﬁey vé%g?éétlhg ﬂ'gﬁigf”éﬁqgﬁs ?‘H" grilat

t f [ ' ther than,the rear |
paieRARRIRT, pire, 855 s biaks HEHvE Braveering tnke vasipus

pr&ﬁ.léi‘%dfn gl_ie %af%@xﬁg it Q%ﬁ e'%] dli'Qter\{EHLé/d, and which is used

processed- rear and
for manufacturing a flat panel display. Examples of a fat panel

display include display devices such as a liquid crystal display, a
plasma display panel, and an organic EL display.

According to the protecting film in embodiments of the
present invention, since a pressure-sensitive adhesive protecting
film is adopted, rubbing with a mother glass and slippage hardly
occur, and a dust hardly enters, therefore, the film may be effective
in prevention of a scratch, and handling property of a mother glass
and a laminate thereof becomes better. As a result, an efficiency of
transporting and storing a mother glass can be dramatically

improved. In
4b
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af orenenti oned action and effect can be obtained nore
surely. 20 A process for manufacturing the filmfor
protecting a nother glass for a flat panel display
according to enbodi ments of the present invention
conprises a step of unevenly-processkﬂg a rear side
i ' i ' s e, re . )

A aon SR BRIt TR iE SHR5F Y RE S pBraingdh lenion of

a hiothés ghlds6iithd PrevoRtdd! alliWindf S8k 19 b9 aXRrother
this process, since when a rear de I's

glassy Bekjoprontesacking canybé il otitely) g?@\‘?@n 2 Moreover,
pressure-sensitive adhesive side of the protecting

sipeef pressurssaensitive adhesiadwde e ssheothap thanBHe
to be snoot her than an unevenly-processgd rear side.

une eREoGessachreansids,i itgnayobéeomfd Hifficurlt to pollute a

' f flat | display
BB el iR lﬂaeéimé)%ﬂglq)agbsgaagﬁmmﬁxam?e reduced
' [ I [ e of a
by IR EREide ! TheRcuBast g torsias R iRadaoribility,

separa . .
' i | ot s unevenly- pr.ocessed
harldiig Bropefty o1 mo0ks S bRviPE sigpied FIfEd, and
ocluerskd ofitativ S16VI26&ES cart BealRo Susirddidd:’ de o
a separator which is snmoother than a rear sl S .
at t almhéHetforgopigsiispieferable Bhaf R8s Masifde &f the
protecting film a pressure-sensitive adhesive side
unggeniy-pregessediin thostate whare the Pressar&lensitive
rocessed rear side when a separator is peeled and
adﬁ%’a’.e sty e ttgcheddsto pvmpethiauface nor a reléasing side of a
| ass for a flat panel display

a.not her

seBeBE B 14 Rimap e than (b rernsid is nttaskod fo the

i 2. St aof .transferring a pressure-sensitive
Pt agheéi-ve ilgly‘ger 2@8?%‘6‘*8 % S BPressuresansitive adhesive

layer forming the pressure-sensitive adhesive side is transferred
from a substrate surface which is smoother than the rear side.
Whereby, a pressure-sensitive adhesive side can be made to be
smoother than an unevenly processed-rear side, and the
aforementioned action and effect can be obtained more surely.

A process for manufacturing the film for protecting a mother
glass for a flat panel display according to embodiments of the present
invention comprises a step of unevenly-processing a rear side of the
protecting film in the state where a pressure-sensitive adhesive side
of the protecting film is attached to a mother glass. According to
this process, since when a rear side is unevenly-processed, it may
hardly inﬂuenceron a pressure-sensitive adhesive side of the
protecting film, a pressure-sensitive adhesive side can be made to be

smoother than an unevenly-processed rear side.
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15 which is snmoother than a rear side of the film

onto a filmsubstrate in which at |east a rear side

i s unevenl y-processed According to this process,

since a pressure-sensitive adhesive |ayer forned on a

substrate surface which is snoother than the rear

si de A $rb feglLr I r ogessi f arear

o1 do ARrOREPS 1BF ifnuldEURink RSARSEHER tor Brefacuies o
mvthesigiessisea ffatt @I&fsjﬂ L% b d, a2y 4

pr essg’\rle- sensi ti velri%hem eég:&g:gogggﬁ%ggr%go%%ts of the
presealtinvenition BoHPLIRIY ¥ sREP STSHRYchERL o) i

result, the pr ot ec_tp?ng fil mgxerti ng tﬂg @!l%asﬁ?g@ude ofa
sepagptonwhicleis aotoathanthah hatlaride UF tROBIACIY Wifich the

On the_ one hand, a nethod of conveying a nother glass
rear side is yneyendyarendissed; to af préssureesanditiviyadhesive side

' cgir acterized in that a pressure-sensitive
of the Bt tRorting to this presessntinde ameleasing side of a
' Jiot her glasg for a flat panel display is
seBaPaft el £ uRbtishiharie war sldslwcatigened tand
asPuid-abhbiiol ddHSe; J.am hated to be copyeyed.
prisPll Spasitipt, S0kl OO PE rapRerBina i) &
rassFelsefisitive ol | n%vme nﬂtﬂi ﬁﬂe
P uses the "?Jr otecti nﬁlglts?ndg%g%pg? ;mgg‘?%[géryoeo rdfhan an
unteive nly qaoteskad atlar$ide whenng sk '
action and effect, 1-an ef fect of rgﬁég%?{?%%hga}h%qld used.
st orAngtBen prockess fok ananwficheridgoa iliod bk Pprotecting a
i nproved, peelability froman adherend nay becone
moflierglagp far pdlatepanel displayo¢edidipgatoeiinsdigh@hts of the
surface, and reinforcing effect nay al so be obtai ned.
Present mysntipn comprises ariepypf ¢ransferringaot ect i ng
inen}s of the present

' .di b
pr%éédpe%ecﬁéxggvn Sﬁtgﬁe%%é) ayer, %tgggw@_%gﬁbstqatg surface

nvention
hichesk ' filmsfor. nrofecting a npther )
v gl ass ﬁ?&gﬂﬁ gialégﬁre arcﬁP gﬁloaf)ﬁ’aecbg'i”u?ﬂg" t'“‘o'[‘]Pm substrate in
which odi 1688t 9 Afad SRIPICARA eIV LS attached to .
at |east one si de of aﬁ?r%?ﬁ?y ag%%s{e%. ad%ﬁchfﬁf‘gato this
proustise sigteasptaszel so et eid| nabosive IOEL 1EALR Lhn' e
present invention is such that a pressure-sensitive
suhsinats surfsicgevbich lie shidothier tHén phetRelridide s ThAsferred
|lass for a flat panel display according to ’
un | REPgessingiofka peas sride i magrhandly inflhéachash tao
at | east o&e side of a nother glass, and a plurality
PregpureSengt "Féwﬂ\%%lg&. sigieceEbhe proteeting filnuptandiag
| K £ding {0 enbodi.ments, of the present
Pt eugrl“u{éggn??%g‘ ‘%ZS %t‘*}heg“?ﬁeﬂg? §3hbke made foke smoother than an
Sidfietipd ‘t@_ﬁ any ef ficiency, of transporting
g gt%r(i,ccné;ggs%acnot esr"%g%i' as%sﬁavsr}gg’ the protec?.iong il
exerting the aforementioned action and effect can be manufactured.

On the one hand, a method of conveying a mother glass
according to embodiments of the present invention is characterized
in that a pressure-sensitive adhesive side of the aforementioned film
for protecting a mother glass for a flat panel display is attached on at
least one side of a mother glass, and a plurality of this are laminated

to be conveyed.
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dramatical Iy inproved, peelability froman adherend
may become better when peeled without polluting a

not her gl ass surface, and reinforcing effect may al so
be obt ai ned. BRI EF DESCRI PTI ON OF THE DRAW NGS 25Fi g.

1 -gectional view show ng _one exanple of a
Sinqe the hPAoAE ¢ ndering 8 mptied Hiars sevoxiinaiel
[ s r is Lon. 1 d. S
cAborh s SO S S AEHN g oyl
' ] 0 s I hg a2
Rer® eGSR g
afpresmntionedidtdon and effect, Bndefféct of Q:ra?sgorting and storing
cross-sectional view showing an exanple o proCess
a mothenglasstmayne alrhimatitallypimpesvedgpae By from an
| ass for a flat panel display of the present .
adhgrend By bpgoue bettex whan peelé dmwithontvpsliotingga mother
an ex |l e of ., a 5 process for nanufacturinggfllm
El3%5 SPFscs. And reinforring gfiess may alsa be qunsned.
' [ [ : i's
cr oo TR Bt tEHFRN, ermRtig: sloen witha sroteetise ik

Cross-sec

acBbuiifSo b BibRin B 06L 8 RuEAEnRLASE Byt o

flat panel disp
o . i .y ' f the
DTS o i g ey it SIS Al o5 BB} Eotlhe A fnother

ldssr for 4 ifltt panel dik Ordihg & RS dihYERL 'oTth t
g E;agsc% PTI (]\Ipadﬁ: THE Ig%gla:aé:RRgD IE%BPDI MENTS OrHhe presen
inveretipodisattachefl tiohat frastante siesf aahothetr ghfss. In addition,
exp| ai ned bel ow by referring to the drawings. Fig. 1
a mgﬂaeag&gs Mneé%awpedjm 6o mgbo:ﬁmmﬁabtemé Present
' ' th | ass for a at pane
invgndpnls fichh Bhst 8 hrpesprossnsitvers dhesize e of thafilm for
- f ' how e of a process
protedifi? By doRY e PRV aiind) Spiey apcpribng do
emPorfitnd:Pfs 8f fti:@t%l%ta:%ﬂé iq{vmlﬁ%ygfg Saftgggﬂaaien%g legst one side

I nvention. Figs are a _ _
O roreer; hr a8 PlyreltybEtBiped Tllindech, Torlegby,
sinckether psetéctingefilrhiccdrdingCio e mBodimBhes o 1y present
inv%rn%tioenc telxr:e%tifllgl E]he aforementioned action and effect is attached,
an efficiency of transporting and storing a mother glass may be
dramatically improved, peelability from an adherend may become
better when peeled without polluting a mother glass surface, and

reinforcing effect may also be obtained.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing one example of a film for
protecting a mother glass for a flat panel display of the present
invention.

Fig. 2 is a cross-sectional view showing an example of a process
for manufacturing a film for protecting a mother glass for a flat panel

display of the present invention.
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25In the filmfor protecting a nother glass for a
flat panel display of the present invention, a rear
side is unevenly-processed. If a pressure-sensitive
adhesive side is snoother than a rear side, the film
may be nonol ayered, but as shown in Fig, 1, a

Struct Urig. B3 D @rosk-HASSHALoRYSh oW ey aﬁf@aﬂf.glé aya’
2 on one side of a filmsubstrate 3 is preferable.

Theo¢gyspiofrgnapnfadetrimgy a film foe prafieating armathéaglass for a
panel display is used by attaching a :
pﬁ@gﬁ")‘f‘gi 9@%%‘?? i fthgpessent invgatiog. of a

pr essure;s it g ' .ayve to at | east.on
B o of & mareet@satad il ek B <o ie OFa

t prccess 68 i #nGRAT Lk ingea FIREL S 1VErdta¥tingla GROBNSERsE for a .
crosslinked copol yner containing a (nmeth)acrylic acid
atepanehdisplaped thewinepenbareentiononer having a

functignal_qgro as a ¢co nent . . Exanpl e

of t he! Uiret F) ACPPFF ceSEOMALITEY Thoming n AERmRe mithe
i I

LAY o ibBle AUt 35r pRolcHS a3ARHhA B1astTolM fiac panel

plispinly cficthd piesedqir mpelntigai.hacryl ate, butyl acryl ate,
butyl nethacrylate, hexyl acrylate, hexyi
met hacPigh & & 2 ssess-sectigral viewehoWing vacxsnglie of the

RO oA Bl P prdfeaf B f b flier Giase For, AL panet
ﬂwﬂlﬁg Bt HRep sk YAl eREioR anched. These

(nmeth)acrylic acid ester nononers may be used al one,

or in a conbination of two or nore. Exanples of the
vi nyl - based nononer havi ng a functional 20 group

i ncl ud@EPRRIPBHIN O RERBRREDP £MEPBSMENTS oup

St EapB e PR S S bow
BYPROXERFini gh@Y LR dRaRYAEO X Vibigd 10P, 8H6dL-88ctional view
showing one example of a film for protecting a mother glass for a flat
panel display of the present invention. Figs. 2 to 4 are a
cross-sectional view showing an example of a process for
manufacturing a film for protecting a mother glass for a flat panel
display of the present invention. Figs 5 to 6 are a cross-sectional
view showing an example of the state of using a film for protecting a
mother glass for a flat panel display of the present invention.
[Structure and material of protecting film]

In the film for protecting a mother glass for a flat panel

display of the present invention, a rear side is unevenly-processed.

‘If a pressure-sensitive adhesive side is smoother than a rear side, the

film may be monolayered, but as shown in Fig. 1, a structure having
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‘2-hydroxyethyl (meth)acryl ate, 2-hydroxypropyl

| at e.
nmet h) acryl ate, and 2- hydroxyhexyl (neth)acry .
gSThe;e vi nyl - based nonomers. nay be used alone, or in

a conbi nation of two or nor e. A cont ent of_
the vinyl -based nononer having a functional group is
mol %.i n al.l nononers

praelﬁl%'sglﬁl‘é/-sgngitgxpe %‘gh%?vﬁé?ye &R epe sidspEafilpssubstzate 3

rnl'ngta-ntir. op e

t Bapréferablel. %TH: GORMOfoF %tQSHHQta Rﬁ)t%lér Cslseporb%gat panel

crosslinked with a crosslinking agent as®descri

| Sigplay ds ssleddnt attadiinglaepfasaaké-eBneftive adhesive side 2a of
’ adhesi ve layer is decreased,

A B R TS ke ve I orAlRe Atlenst one eade ofngnother
: r easi |y _occurs,ypon peelin
oFRe ot Pra e Pl SRR R b e i iR acfhenire Tayer 2
cerhenisesxC easislitkdiDb8polydeé bt Ant £H %ﬁ?&é@}hl}ﬁ{yﬁc acid
initial adhering property is inferior.”Fromsuch-a ;
FOItRE RenemeR ancha onl-based snpneferdilving 4 fufctihdp
i nvention, other vinyl-based

Beupas 4 SRAP SR EBtno 1 funct] onal group may be used
o he  reensd Sp Lk TR i ARALTa mnoRfg thetude
{inaghlacaglid amddaitiey] Bessirnicd S4REL 0N GAUP A G o1

re%%%[ne:glagg, Ezth}?yl acrylate, ethyl methacrylate, propyl acrylate,
propyl methacrylate, butyl acrylate, butyl methacrylate;-hexyl
acrylate, hexyl methacrylate, octyl acrylate, octyl methacrylate,
nonyl acrylate, nonyl methacrylate, dodecyl acrylaté, and dodecyl
methacrylate.

These alkyl parts may be straight or branched. These
{meth)acrylic acid ester monomers may be used alone, orina
combination of two or more.

Examples of the vinyl-based monomer having a functional
group include vinyl-based monomers having a carboxyl group such as
acrylic acid, metha_cfylic acid, itaconic acid, crotonic acid, and
maleic acid; vinyl-based monomers having 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



[y
=

15

20

25

‘previously known method. |f necessary, a

pol ymerization initiator 15 can be used. I n

the present invention, a gLass Lran3|t|onttggp$;ature

of the copol yner obtained by a Fox's equa

preferablg %5 to -10C, nore preferably -23 to -12C.
Wen ihe glass transition tenperature is | ower

t FAROIIBEL JWhedhthe sgntentingless fbaon@sS tod G bbgblymer

b di ff |t
CoRmBBE b Mathe MDAt hrSinfed Sk & croesumicrargent ns
higéaibéd mer}ﬁ(%oleant-médlﬂh AHAEH, '}igo?&é:g&géﬁ‘?ﬁogmﬂme

pressure-sensitive adhesi ve ayer al n

t Wéh%ﬁ;pe Ilm 1sadearmeﬂa bnteteee db W € r defklSf tli?étemheswe
| e of function of protecting a nother

: g‘ieé‘%%md&ﬁ 13t aH@Oé&%? glass smfane easiluaccons uplon peeling of a
/ Tg(K) .represents a, gl ass
gér_gggﬁl?ﬁgngltgxghpé)ﬂ u?'g@lé 1g§ Z}g ﬁvﬁeehe W?(]t?nt exceeds 10

maplesehér: & Aeeflentyanhhic Rl M&l?gﬁﬂjgg?r?T@&§Arlor

represents a glass transition tenpera
AR pach arpeinteif Wewh the m:omeent Bnprafef AFESEHBMBI%. In
ch non ner} Her ei n, | ass transition

%hﬁd’é‘fﬁ?ﬂfgm‘ﬂ? gther H%dmsy oelforeacnonmiamg no

(Sn RN bFb kb Q' e Bl S0SSR il d) conatS, AL ESEN
fﬁveﬁﬁlonbn3 gar%y%b eac %Dnoﬁ%T CRYBFRe 225054l ue

obmpohedite 1 i s adopted. In the case of other
nmononers having no value in references or having

i ncondi 2Ry myer g€ the fme¢hirentiesicid estbiimcRARYE 8ld the
ysis, for exanple,

I I
a’W‘Z’F‘@ﬁ? i Tt’lqgrﬁfn%r Pﬁ’g’%@a Shngtigpahereup iase PubRatadby the
Ijﬁ%wdwg!mﬂqgetﬁoédoﬂt Sgcessary, a polymerization initiator

can be used.

In the present invention, a glass transition teniperat-ure of the
copolymer obtained by a Fox's equation is preferably -25 to -10°C,
more 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 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 équation: 1/Tg=Z{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 temperatur

o
[lo]
=Y
fit}
o
&
£:
o

lefe )
8,
4
13
o
iy
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‘Table 1 Mononer Abbr evi ati on Hormopol ynmer Tg( K)

2- Et hyl hexyl acryl at e2EHA203 Met hyl net hacryl ate

Ethyl methacrylate MVA 378 EMA 338 In the present

i nvention, a pressure-sensitive adhesive |ayer
of each monomer, and n represents a kind of each monomer]

Herein, a glass transition temperature Tgn(K) of a

homopolymer 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.

11



can be constructed by crosslinking the aforenentioned

copol ynmer with a crosslinking agent,

is preferably perforned
functi onal
crosslinking agent.

and

crossl i nki ng

by a reaction of a

group of the vinyl-based nononmer and a 5
The crosslinki ng agent

is a

cogppieng having at |east two or nore groups which can
p of the vinyl-based

w-th_a functional gro

-eact

er Exanpl es i ncl ude pg

Vi

laphreeidtang!

Hvwrane tol v

| PN ac L
onpounds -such—astrrethyl

Yy v

iMesbel aemtlete and 10 net hyl eMA di | socyan+az$1 conpound:;
;@% ['yCi dyl am ne compounds|suchas tetraghyeiey
_ TP i ami ne, tetragl¥&idyl -1, 251
BrsBiy s5e3 N gs&%ylcyclohexane .
et k’ad Jri&) V1 iani nodi pheny ’ngtqhane, tri (ﬁ%l dyl
Mm-BitppRBANAate di gl-yci dyl anf gpne, and dijgupi dyl
o= totti-di-ne—These—erossli-nking-15 agentis may be used
#-Etbylhmxyil mcaylkdeabi nat i on 2EHAD or noneos An
anognt —of the trosstinking-jagent—t-o—be—hl ended
c}g‘bfést'flﬁFP%Pfd'é?ﬂeent of a viMMAbased np8@®er having
Fypetlonal group which 7§ d i'm thejcopol ymer
an 9?%“%; Py 1 to 10 réﬁﬁ by wei ghB38nore
PEAIBHIP e ididcRvBiRarts by lweight relatiye.to 100
pacrﬁ{ S&)gy \'Afei gahtgy%ﬁ:gnf a r‘n[\gﬁi/rmr When ?ﬁg bl endi ng
ardwinl hethagyladean 1 part |gymei ght, aj gggol ynmer is
not—sufficirentty—erosstnked,—and-a :
Iobusyl meatheuplage f r act i on | ¢BMApr essurgadsensiti ve
adhesive Tayer 1§ decreaset, SO thdtfﬁ%lc S—&
T eo"e"r'r(:’{?eh’%‘fryéﬂ‘f?esi ve remiPMAg easily208urs.
]g;gﬂsggrlﬁghy t he bl end nount exceeds TO parts
by Wel gﬁqct . erejis at aﬂ%[éﬁcv t hat |#P% niti al
Ketytic fgdst rength of a 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 methacrylate GMA 314
Styrene St 373
Vinyl acetate Vac 303
Acrylonitrile AN 373

i2

i{%@%@cﬁ%ﬁer Tg(X) |
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pressure-sensitive adhesive |ayer is deficient.
Further, the previously known various tackifier, and
the previously known various additives such as an
antistatic agent, a surface lubricant, a |eveling

agent, an antioxidant, a corrosion preventing agent,

a Iighﬁ agﬁbilizer“ an ultraviol et absorbing agent, a

pol yner P72 BIFSeRkiiBreBFion, aspressuresepritive aghesiveahayer

[ ni¢c Qr . o ic filler, and a_powder, a particle

S R s tep bty eresliging His ~Hramensigrefcopaiymer

-Telo]s ' | ded tao a pressure-sensjtive

AEHRBLP RBt Bt B ond AR BRRREHS Ranbsablt peyforsed
f gce ' s of..a pressure-sensitive

iSSP E A b ARRTD & 4R PRSI sRgEoRomer and a

%sgﬁﬁﬁﬂﬂggggné_o 20pm As a filmsubstrate used in
the surface protecting filmof the pr esent

[ tTRA. : ' ' f th I
PO b e R S

i@l Eabuify WhakdY |c§B%ea€?%i@H‘éjﬁﬂ§éﬁ%{nQP L q}éj’])‘k EhE
linear | ow density polyethyl ene, polyet ;1 ne

viarydmided sichorass E&Mh%@i&élﬁh@fﬂﬁﬁﬂg‘?&g&?ﬂ fri;n%ﬂyQSate

used, being not limting. A thickness
sehgplonaids sclpefeimbtny1blh 1633008 e 00 Svanate. and
preferably 30 to 100 pﬂn \hen a th?%kness TS Tn stch

le¢hyBngediiabspantet J&'tﬁn??&%d"‘lﬁﬂ?glj&?@yfa&ﬁg&l &58Pounds

si ze not her glass, handling 6roperty such a
satcihaesh itetragiykipet bi aggiilen edRmestd, &thfdélf&id?‘i‘Q,
efter, and

rei nforcing performance of a gl ass beconme b
I-hisashimeonethiylcyclohexane,

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 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

13



preventing a flaw at gl ass processing or conveyance
IS obtained. 25A rear side of a filmsubstrate is
unevenl y- processed by the nmet hod described | ater,
and becones to have a surface shape and a surface
roughness depending on a processing method. The
prifReBlrd BYRBIR e HYRM1B0LP 1L BBRetdLd AL @
pressure-sensitive adhesive side of

Pr essur Pusens, ith¥§radhRsdiy Sl QYL vd ohher tha
rear side of 5 a ?)I I'm subgtrat . n (flisgpapcﬁkéﬁgﬁ’tang the
| prevtdunily knowi vk @forsd d it frd OMAH 2

smal | er surface roughness Rz are prggérnﬁ?@.ggatlc agent, a
Spetiaciedabiricanit] ailévehiffl Wpdtahhltifni hft,ag% rrosion
roughness Ra of a pressure-sensitive a estve ayer

5 i prevextingragsmh) & éightMtaBilssdd a&%&%ﬂhi&%&ﬂ%?{gﬁm a
- a ’
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1.0umor smaller. In the present invention, Ra
apelygaerigatioasintibites, andbiiecdoiylinhaglRt 98 Inorganjc or
descri bed | ater. When a surface roughnes%lﬁa

eXigaads foleyandpr poaldranepqraidletant 8 bR RO 8 Wk
on a_glass surface. Al so when Rz exceeds 1.0am there
iRodenpndcpighent panthecapptepriatdlytaidesl #£58i N on a
15 gl ass surface. From such the point of view, it is
dESPPata-sentbiveredhesipe dfipenbl y 0. Igm or snal l er, and
Rz is preferably 0.5gmor smaller. [Process for
‘manuf attURi hyigrrriattafmyiliédaplility to a glabe surface, a
ﬁéorenentioned protecting filmcan be suitably

| (iR PESSSIHE-Somsdtive asthasiee paryeaeistpriefaeibly @)1 to
ﬁgA rocess for nanufacturing a filmfor protecting a

termoge preferaply OrF g0 30uml display of the first

inventionféongrﬁses a step of unevenly-processing a
rear &% B Substrate, pseddn the sutface probectingtfilm of the

%‘Qgr 1e‘tamj(ro{re sure-sensjtive adhesi ve side 2a of the
ot ect IR HOE R Rlagtic il prepage ddrororthyl peserallsused

R8P el nidh BRholso o sirehytines low deneity poipethytene,
medium density polyethylene, linear low density polyethylene,
p.olyethy_lene 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 in 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

A rear side of a film substrate is unevenly-processed by the

14
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pressure-sensitive adhesive layer 2 is forned on one
side of a filmsubstrate 3. In the process of the
first invention, first, as shown in Fig. 2 (a), a
pressure-sensitive adhesive layer 2 is forned on a
filmb5 substrate 3 before unevenly procezﬁlng. Afaser
f, form ressure-sensitive adhesive

ﬁ%@%@gﬁ%ﬂﬁ‘%gﬂaﬁr@ RARGFIBERH S8 Hayeqtisprieee thapeaand a

, .ution of a pressure-sensitive

g@&?ﬂﬁe%ug?@eisﬁﬁ%ﬁ% e o1 RJorfesing method. The present

dhesi ve cGMpoSi £ mu
is L d a crosslinking agent, .
Shgr SER LRSI PR 08 ko v i

Aaatddi;l eLable. . In this .
Zﬁ% é’?é‘f‘ It "%é;’g%'rﬁg’ g@%ﬁ%"? ialﬁesfelsgnf‘??‘mels%’ém; arganside of
i h side to be coated. Exanples of a
Eg¥%gg§§?§%g§%ing a solution include roll coating,

gravur gn ¢R&pr8gent %R forf %LH&Q{&I rsgllr}acétleﬁrggig?lsnwsg %aanda

spray coatiing, and air knife coating ne sh}iv
i | ' [ SUEB-3 e .
2nos ve o g guBhmels I AN prroRAmins) Shoa MR i 4o

poeferabletliath 3% fdoe rdl gHATNERE 32 ﬁ%sﬁ&g-tsgﬁg{tq‘g%

filmcan be perfornmed by a nethod of® attachnen

dbssivadlaylel is .20 8F s -ded 00, 3,0l 355 .£90V8¥%.NY
EO Ii&gg gbnethodgof usi ng a hand rolTer, Br ~ 5" hErhd

bfOwmigigsaafiees SIMghb PreBéhOinvdd@hn, RS aéx'[@‘ﬂlksﬁﬁ Hofned

2 (c), arear side 3b of a filmsubstrat
ameabrdsympnsoesd &y thv idvthaldsatdedibeldiager.EXanpl es of

a met hod of unevenly pzotcbbing include, in addition
to a Whéwd frface roughness Ra exceeds 0.2pm, particulate
pollutants tend to remain on a glass surface. Also when Rz exceeds
1.0pm, there is a tendency that particulate pollutants remain on a
glass surface. From such the point of view, it is desirable that Ra is
preferably O.1um or smaller, and Rz is preferably 0.5pum or smaller.
[Process for manufacturing protecting film]
The aforementioned protecting film can be suitably
manufactured by the process of the present invention.
A process for manufacturing a film for protecting a mother
glass for a flat panel display of the first invention comprises a step of

unevenly-processing a rear side 3b of the protecting film in the state

where a pressure-sensitive adhesive side 2a of the protecting film is

&

@

.2 {a} to {d}. The

embodiment shown in Fig. 2 shows an example in which a
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25 enbossing process using an enbossing roll 11 or an
enbossing press nmold, blast processing such as sand
bl ast, a nethod of heating expansion using an _
expanding film a nethod of roughening a surface with

lishing roll, laser processing, plasma
o 0 p Anmong them

PIREEA N A SASL B 2585LE TR0 LRE e

froma viewporl nt " N
t ian cl eanabi |ty, processi ng w
eﬁ%ggg?h§3?o|| 11 or an enbossing press is preferably

used. &ﬁcﬁféjb%etsg df¥ne i'] %ﬁfse’ntmnngfixésghggﬁﬁ?grn in Flg 2

a protecting fiimin a pressur
a@hes lp\széih‘éeseaﬁxﬁfveaacP{éyi@&i 215 fOI’I{ng &%%‘}L{lgl 18

rear side 3b is unevenly-processed 15 a
adubltaste Q'B%féﬂ'éjﬁn@(reﬁlﬂrgh{@ss% SS HefRl§! g%dﬁmlng a

Ther eupon, a rear side I's un eﬁ?y processe

thessifd-gebieive AdRESITSUAGas ONEhE 'c\égnv@ﬂtﬂﬁ)sﬂa\fﬁr £hd&. 22

is attached to a snooth surface,

pnetlsod és ad6ptdd Veuts IRsEnE SF 38280 AP COIIRSe B 739 her
than the rear side 3b. 15A process manufact uri ng

‘@réssumetoangitivbendidigve o p&ition contammg the
aforementicned copolymer and a crosslinking agent, and then
crosslinking the composition by treatment such as heating is
preferable.
In this process, it is preferable to use a film substrate 3 having
a smooth side to be coated. Examples of a method of coating a
solution include roll coating, gravure coating, reverse coating, roll
brushing, spray coating, and air knife coating methods.
Then, as shown in Fig. 2 (b), a pressure-sensitive adhesive side
2a of the protecting film is attached to a mother glass 1.
Attachment of the protecting film can be performed by a method of
attachment by pressing with a roller provided on a glass conveying
line, a method of using a hand roller, or 2 method of using a pressing
laminator.
Then, as shown in Fig. 2 (c), a rear side 3b of a film substrate 3
is unevenly-processed in the attached state. Examples of a method
of uneveunly processing include, in addition to a method of

embossing process using an embossing roll 11 or an embossing press
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glass for a flat panel display of the second

i nvention conprises a step of attaching a rel easing
side 5a of a separator 5 which is snoother than a
rear side 3b, to a pressure-sensitive adhesive side
2a of a protecting filmin which the rear side

+ S, R ok e BE B S s B TR PRk B hehting
5B B el B a B et
ThAGlabARRng rf, M IR el P AER S Cessing, and
SRRAI N AU U el
UPRRALIPEOERSH Athedith:? (B ASEHAS SRINIHINE, processing

adhesi ve side 2a a pressure-sensitive a

| vaiterard e RFOATRSe LOSBS bl %nugﬂ%rbggiﬁéﬁrésg%g)er%%%qbg a%e d.

nmet hod of formng a pressure-sensi e adhesive

2, 5 tReceAIME L @8ldrhckaown nf@élﬁ?%&és Uﬁgl?a Pll“gtegting

coating nmet hod which can reduce in ence

Ay B RAHEh of pfe sk B1seWRH b @A R s Mlh@%fgoé%ltjfg!c?ing
is preferable. Exanples of an unevenly-process 'm
§GtssPF atfer Bichng Irede sidd 3848 idd R adltP-iBeeddd ' attached to
obt ai ned by the aforenentioned nethods, a filmin

ahlatstpmeusitdacef a snothghgiaesd 10k dEtashed Cehereupon, a rear

treatment, and a filmon which unevenness is forned

wileBY isnmpamlycpwdesséddt dhe Bigte wasré ApM sk@rds8nsidive

(b), the releasing side 5a of a separator 5 which is
iviesidah2a is dtacized $bdesBoith Airfashedd 9

the pressure-sensitive adhesive side 2a of a

priesswre-sensitivieradiésine tsddd Rartie @fmé $ enfRitdled ithh nSt Hedfbar

be perforned by the
side 3b.

A process for manufacturing a film for protecting a mother
glass for a flat panel display of the second invention comprises a step
of attaching a releasing side 5a of a separator 5 which is smoother
than a rear side 3b, to a pressure-sensitive adhesive side 2a of a
protecting film in which the rear side 3b is unevenly-processed, as
shown in Fig. 3 (a) to {c).

In the process of the second invention, first, as shown in Fig.
3 (a), a pressure-sensitive adhesive layer 2 is formed on a film

substréte 3 in which a rear side 3b is unevenly-processed.
Thereupon, unevenness easily occurs on a pressure-sensitive

adhesive layer forming side 3a of a film substrafe 2 due to influence
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af orenenti oned nethod. As substrate of a separator, a
paper and a plastic filmare exenplified but, froma
vi ewpoi nt of excellent surface snoothness, a plastic
filmis suitably used. Exanpl es of a
substrate filmof a separator 5 include a 20

th film lene film a ybut ene
PBrkEexty ”55%%%&%‘;!?#%% L Semtitileenbervoriimza of
e e R At dsirE e Begomqs o gasily aadergo the

ene terephthalate film a polyurethane film
andyan ethyl ene-vinyl acetate copolymer film A

Pressurg-s L [ AV EF ?mai%%ef’ig\é%esshﬁ esre aié)tt“a}{e:hgn%g?é ija%er 2,

of a separator has een

V\‘.}Iéchnééx:lﬂlgﬁgﬁ rlﬁlo%@ﬁi(;fgtﬁ&f i85 uséadfl!; r I ne r el eastll]{;)

agent ong charn a east ng age

aghfbiagis ?e&gbg ﬁhﬂ?n@g %}tunévtenn%gg ro“:i'f:-,ie ki ?i%lt %ubsq:?atltea3 as

rel easi ng si a separator

%ﬁ@hfdscﬁ&slﬂblerﬁspﬁe?frgﬁﬁg r eﬁﬁ&ﬂéﬁ@? f %ﬂrﬁl'ﬁl@%rély-%rocessed

roughness or Then

(i sﬁﬁ&ﬁ'ﬁt@SSﬁﬁ@ﬁ@é ,Oin §d&ﬁ1(pt? ¢h2fe I}iﬁn%%bg%ﬁl%cpyy the

attaching to a nother glass 1. By attac
B ROLeStioae dWh b SAPI PERL! DG 1hEL R é&%@é e ghened by

pressure-sensitive adhesive side 2a of a prot ecti ng

themilhl treathiedlt, andea sl 68 wRicHouHBENERL s 1Y f?)‘i‘ﬁ?étf gy a
i's attached to at |east one side of a nother gl ass

fine particle included.

Then, as shown in Fig. 3 (b), the releasing side 5a of a
separator 5 which is smoother than the rear side 3b is attached to
the pressure-sensitive adhesive side 2a of a protecting film.
Attachment of the separator 5 can be performed by the
aforementioned method. ‘- As substrate of a separator, a paper and a
plastic film are exemplified but, from a viewpoint of excellent
surface smoothness, a plastic film is suitably used.

Examples of a substrate film of a separator 5 include a
polyethylene film, a polypropylene film, a polybutene film, a
polybutadiene film, a polymethylpentene film, a polyvinyl chloride
film, a vinyl chloride copolymer film, a polyethylene terephthalate
film, a polybutylene terephthalate film, a polyurethane film, and an
ethylene-vinyl acetate copolymer film. A pressure-sensitive

adhesive layer attachment side of a separator has heen suhjected to
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1 is obtained. According to this process, a
protecting filmin which a releasing side 5a of a
separator 5 which is snmoother than a rear side 3b is
attached to a pressure-sensitive side 2a is obtained,
and a pressure-sensitive adhesive side 2a

beg et RIS sifs e?e &8ind Rg8 9 uor1 oL agent,
graa 4 t’é ﬁ?r?e‘r‘i‘ﬁ

attachnent to a nother ass

Aaﬁbﬂ%%tﬁ%lk%?&feﬁgfdﬁh i-' l 2‘55 19{ ?ﬁﬁﬁ%} e Gasmg

not her glass for a flat

| apent. ot ePRRELSBRe Bhat Qﬂ'eﬁiasﬁﬁg'gﬁfl? EE'J}% erarator 5is

pressure- sensitive adhesive aye orne

SehotBee, spHdifesnp) bhéi‘é?' ERE a'féreiﬂ@ﬂh%ﬁ%dté?ﬁ‘ﬁa % flg%l:éttless or

side 3b onto a 20 filmsubstrate 3 in whic _
t&malleay side 3b is unevenly-processed, as shown in
Fig: 4 (a) to (c). In the process of the-third

I nvent iMien, fdsr tHow@ $n F/VD (&) Mtk a éef)a%)a:to?S is peeled, it is
pressure-sensitive adhesive layer 2 is forned on a
susdibby atbacHing to a mothdISEIRas 4. A hftichinéh)al Bedther

t han an unevenl y- Fi kn-caacd rear side 3b. As a
rglesowiti af protecigng fﬂﬂﬁiﬁlﬁﬁicﬁﬁﬂ&irbhy@reeéﬁiﬁﬁt% A &ive
2, the conventionally known nethod is adopted. As a
sidoh cildsrottatitg nnEFadn Whidh arrcarn@dalbrgl |

having a rel easi ng surface can be al so used in
augivendyrprocesreskisenttaphed iteditdeast sepaidd of a motlianglass

as shown in Fig. 4 (b), a pressure-sensitive adhesive

1 is obtained. According to this process, a protecting film in which
areleasing side 5a of a separator 5 which is smoother than a rear side
3b is attached to a pressure-sensitive side 2a is obtained, and a
pressure-sensitive adhesive side 2a becomes smoother than a rear
side 3b before attachment to a mother glass 1 and after attachment.

A process for manufacturing a film for protecting a mother

glass for a flat panel display of the third invention comprises a step
of transferring a pressure-sensitive adhesive layer 2 formed on a
substrate surface 6b which is smoother than a rear side 3b onto a
film substrate 3 in which at least the rear side 3b is
unevenly-processed, as shown in Fig. 4 {a} to (c).

In the process of the third invention, first, as shown in Fig. 4

(a), a pressure-sensitive adhesive layer 2 is formed on a surface 6b of

side 3b. As a method of forming a pressure-sensitive adhesive layer
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"5 layer 2 fornmed on a substrate surface 6b is

transferred onto an unevenly-processed fil msubstrate
3. In transference of a pressure-sensitive adhesive
llayer 2, by the sinilar nmethod to a nethod of
attaching a separator 5 to a pressure-sensitive

2 f t.ect film
ST ety A B AR oo

shown | n

PG RLe n fRkar PR eta it &Pf’%m?e@&nag FBEfee can

t he
A (R

adhesi ¥ .5l de S%qmg; iR Pﬁé%% |zp Ll% glé 'Whia?gle%'gle

rear side 3b is unevenly-proces

qayla?@sforﬂ% §hq§s st@a{@ggxgﬁfglé’bsﬁ lgralc Oxkx)'%glon 0 an "

this process, In e stat ore at

afdeverdy 126068 ﬁﬁnpélﬁ%'%i-’a{t% §e”ﬁi ta %gsbf@ﬁél?& YfaSi de

2a becones snoot her than a rear
Airessiat detRlidive HdHisivd BRICS ERHE Qh@ ﬂar meth

pressure-sensitive adhesive Iayer e protec ng

b tROBYT DEtashOh LA SdgalRafdy Qttbaeg ?stgﬂe%%‘}ﬁﬁﬁwr éﬁxefswe
[ Mot hod of wusing protectlng fil
shiweyicfa grotebbiiy 8185 stQicHhenpheseBt .J.‘n.\g%yn,d,s

T RA e anaa.

‘such that a pressure-sensitive adhes’i ve ‘si de 2a of &
furtRenad suBdfrade 6 inhyl ke pedft@.an. nmvesafon is4

itttaciteda L- at le-' 25 one side of a nother glass

1, a plherglaistshaaén l_ih_ll'ﬁgatl&{cj e f@lng s W@el%y attaching to a
mother glass 1. By attachment, a mother glass with a protecting
film in which a pressure-sensitive adhesive side 2a of a protecting
film PH in which a rear side 3b is unevenly-processed is attached to
at least one side of a mother glass 1 is obtained. In this process, in
the state before attachment and after attachment, a
pressure-sensitive adhesive side 2a becomes smoother than a rear
side 3b. Alternatively, after transference of a pressure-sensitive
adhesive layer 2, the protecting film may be stored with an attached
separator 5.

[Method of using protecting film]

A method of conveying a mother glass of the present

invention is such that a pressure-sensitive adhesive side 2a of a

one side of a mother glass 1, a plurality of this are laminated to be
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conveyed, as shown in Figs 5 to 6. In addition, a

not her gl ass | am nate of the present invention is

such that a pressure-sensitive adhesive side 2a of a
protecting filmPF is attached to at |east one side

of a nother glass 1, and a plurality of this are

| am nated, as 5 shown in Figs 5 to 6. In the
pFPREERYed: ArcHieBR indlige & tmhountn @ddjtionpeanotlier glass
pjotecting filmPF is used, adherability between
n{i‘tfwé%at@ dbespigsent Anpertiantis syich thata paessage-sensitive
thereto ca e reduced to ippraove.' handling; property
FiEe e RS Drofestitha [6h PY is AHBGHedsnkt st one
[ nti_on ince a clean degree of a surface of a

rr%?g &F agPié’sFi‘ei giasssnﬁa iy iang‘g“ ty of thisets lgninatsd, as
%gﬂﬁhlﬁ?%ﬁ ésg&)gther cushion material may intervene.

a nother glass 1 for a flat panel display, glasses

manuf flow nethod, a fusjion nethod or
a fl 0211?]|F %@ %p%aer?th%%\gglgﬁo SRy tag'bT“)}eﬁ%’ifg."Pﬁ%esse
Gotddth f. 0 -Ropx, referabl.y 30nm
Ok eS8 AN BT che ELBL S S0 W
h"br@@éjéttlhg ﬁilrx@ﬁtfﬁ&%%fér%t@ %aﬁfb@r%géﬁsd t§ nm‘pr v
al'um nosiT'i cate glass, a soda al um nosI | cate gPags,
BaS80AsldriReghASPa AR S olass. BRLASH:LGALE HLASS BLE
suitablé. fn particular, @ven a_nther gl ass™20"lsed
friventmnfAREEY Sad qligRbaf £ fﬁée%ﬁpn?&hgrg%%a ?is
crystal display, a plasma display panel, an
Ragenifedbyth pRbECtERS HI8SROPSPLLsELELE HBthée LGSR
years. The present invention iI's partlcu?ar y

mhat@ddl MRyl ditedvémd.ner gl ass having a thickness of
0.3 to 0.7mm and both of a long side and a

shor tAs ad@ofhed @M @6r haAHCHan OMSPAL BAALs @
protecting filmcan be perfornmed by a
manufactured by a downflow method, a fusion method or a floating

method can be suitably used. In addition, a surface roughness
Rmax is preferably 30nm or smaller, particularly preferablf 10nm or
smaller. In addition, as a composition of a glass, an aluminosilicate
glass, a soda aluminosilicate glass, a soda lime glass, and a
borosilicate glass are suitable. In particular, even a mother glass
used for manufacturing a display device such as a liquid crystal
display, a plasma display panel, and an organic EL display can
respond to scale up in recent years. The present invention is
particulazly effective for a mother glass having a thickness of 0.3 to

Y T evy 22y AT -
C.7mm, and both of a long side an

o
93

Attachment of a protecting film can be performed b
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met hod of attachnent by pressing with a roller

provi ded on a glass conveying |ine, a nmethod of using
a hand roller, or a nethod of using a pressing

| am nator. In an exanple shown in Fig. 5 (a), a
protecting filmPF is 5 attached to one side of a
nmother glass 1, a rear side 3b of a protecting film

pRsthogiot achmenichy arersina itk hrallergpriided an a glass

nother glass 1 to be lamnated, and a plurality of

YRSy edlEne methed ol Histag adiandrelien eapme thadwd using
a protecting filmPP is attached

in Fig.. 5.(b),
t%pB%%}ngilégg‘nﬁfora not her glass 1 to be | aninated,
ms PP are abutted,

rear sides 10 3b,of_ protectin é@l g |
and a R GPLFTASIBHT SHRFRER TiEadu@h 4 PaPEeqting ABCRF isn
h i Fi 6 , tecti fil PF .
SRS B0 o e bt a0 P S Bt
id f h I 1, d
PP b0 b 05t i S aintSiad or 8 Rofhasetass 1
Ly~ ' . d { th ide,,
O DERRPE REY bR AILS B Hie! DRLd Ta ehiindgpa.
f ' [ . d it
of moURoAE CraBpIbl B i 18 08 th), Wpr AL el ilin o 1
ShaWRe oM Oh Satbhbe Q%BEQQ?,%QSQQL £ hﬁmlgzli%nja&d, rear sides

3b of protecting films PF are abutted, and a plurality of mother
glasses 1 are laminated.

In an example shown in Fig. 6 {a), a protecting film PF in
which a rear side 3b is unevenly-processed is attached to one side of
a mother glass 1, and a protecting film PF2 in which a rear side is not
unevenly-processed is attached to the other side, a rear side of a
protecting film PF2 and a rear side 3b of a protecting film PF are
abutted, and a plurality of mother glasses 1 are laminated.

In an example shown in Fig. 6 (b}, a protecting film PF2 in
which a rear side is not unevenly-processed is attached to both sides
of a mother glass 1 to be laminated, an unevenly-processed
protecting film PF is further attached to its rear side, a rear side 3b
of a protecting film PF and a rear side of a protecting film PF2 are
abutted, and a plurality of mother glasses 1 are laminated.

The method of conveying a mother glass of the present

invention is not different from the conventional method of
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which a rear side is not unevenly-processed is
attached to both sides 20 of a nother glass 1 to be
| am nat ed, an unevenl y-processed protecting filmPF
is further attached to its rear side, a rear side 3b
of a protecting filmPF and a rear side of a
protecting filmP1l2 are abutted, and a plurality of
notheETY1ge Asmether glasy exgaptttdat a pressure-sensitivgaadhesive |
liies.y. uu ul v... u uvcyaug a MAnuer glass of the
p?fé’gsmmgéﬂm% high g geapeids; isrereyemlymyeceneed is
ca;%nve#]é(%onzacjl nmet of conveyi ng a not her gl ass
SXtaghediand any e conventiopgbmetheds vanho adepted
filmin which a rear side is unevenly-processed is
attached, and any of the conventional nethods can be

5 ﬁ&%ﬁgs 5 . Exanpl es Exanpl es specifically
-showhg a

feature and the effect of the present

i nventy E’iésl s;peecx?i)((:gil?gs eo%él?l%loa}orv E}/_g %%%&ilgggifftegﬁf the

I n Exanpl eS were measu

Fédesitt ih@@ﬂﬁ@%&%%‘éf @xéglg:g/ec? E%fof%% ol ﬂvn:ﬁ%a%g&(hletgms in

enperature was obtain | 1"oW

B 00 weFO n a SANH d LR 11 d:9=E( W/ Tgn) [wherein
Tg(K) represents a glass transition tenperature of a

COpol ¥IestassMbmkifiBR @38HE D R-191 8N LLa0tIon of each
monomer, 15 Tgn(K) represents a'gfass fransition

t enperak Wetn P ratubd RSN ELED fp@fﬂ%’fﬁr FoRQd N

represents a kind of each nononer).
equation:

Fox's equation: 1/Tg=X(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
liguid 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°,
t time we ted as an initial adbering

strength. A mother glass for a liquid crystal substrate was formed
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Tgn(K), a value of Table 1 was adopted. 2) Initial
adhering strength A surface protecting
filmwas attached to a nother glass for a 20 liquid
crystal substrate at a pressure of 8 kg/cm (in terns
of |'inear pressure) and a rate of 0.3 mimn using a
tor. After allowing to stand at room
t E 3‘3&"&!‘15&‘1"6%8 ethedu g ity sygfacgaeughaess Rmgxfatl m
el ed at a 58n5|le rate of 0.3 mmin and an
2Rt Eﬁ 88,45 15 i el nohvay Beosmpembion pfis glase
initi adhering 25 strength. A

V@?ﬁ %ﬁ‘ﬁg‘é 'é"’l‘?ﬂ ’d:arfF %% substrate was

formsd a _downdraw ng net hod, and its surface
roughneg é‘maﬁ SHeM™ shing free was 10 nm or

smal | ep. o, pRdk ]&roct OSI %‘kf‘n of g&%h%?stpgfq%er glass for a

al kall-free al Lim nos

ched to a
U ‘ﬁgg&g ass g?ﬁagtglﬁagl ggcry taﬁé?ﬁ\ggm gf‘etaéfn%"}?mear
SETS of | jhear res

a rate g? H%% é}%/rr(? fLr.1rbu(ds rf 3 "Amna %fnm"l" 2%%’?‘&&2{01’(‘;’
[ | ati.n

ngrsstgiﬁﬁgggxte%ﬁ%a H'btaalg%ra.}lglgﬁnlgg&%gg 2t gon‘%é y's, and

aBslcd AR PL RGN Tahk o mgcemfpﬁeﬂ . S

tensile rate of 0.3 nminmin anglgan an§j r'g%o‘ nd~a

pededng Qéﬁrﬁl@}aiel"'@f old ?i'?/ a%éﬁ' ra%%le 3 180°, and a

Measur enment of surface roug

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;

intervals), load; 3 mg.
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In order to investigate a roughness of a
pressure-sensitive adhesi ve surface of a
surface protecting film observation was 15 perforned

using a surface shape neasuring equi pnent. From
measurenent results, a center-line average surface
roughness (Ra) and a ten-point average surface

r oughn&d Measyemend ofipagtiadateresidpe enadheremd sarface

about cn1sgﬁare, this was fixed on_a glass plate
with a®§dtibreberadish & mother glass fgractignid grystpbpsubstrate
Ining treatoent 20 w th 2% aqueous ruthenic acid
SREE PO Thi s atichsEradetd suntee eteqtingrims,
subj.ected to. s ace sha asurenent. As the .,
PSR Rk B RS e iren e Abrciat sopfitien as
nmeasurin

LT R P —

sni pm-m
i N N rval s | oad; . ¢.D)
N AR ERBERPLAL, 15, 8008l B8 g
‘ .t her a Ligui
AR R BRI AL K REE) 1R, [0k Mt o
yﬂtaau§_mf&&@t@%ﬁhﬁgwe%d$hhgi§r .each of the
protecting filnms was peel ed un eﬁ the sane condition
as 5 that of 3), and the nunber of particles of 0.28

to 10um was neasured. As an anal yzi ng apparat us,
Hxarh @) 1manuf act ured by Hitach

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

arts by weight of trimethylolpropane tolylene diisocyanate relative

o
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remai ning. 10 Exanple 1

Hi gh- Tech El ectronics Engi neering Co., Ltd. was used.

Al nost all of particles were due to adhesive
68 Parts by wei ght of

butyl acrylate, 29 parts by wei ght of nethyl
met hacrylate, 3 parts by weight of 2-hydroxyethyl

cr te,. 0,1 part by weight of
3, YA@?&BF%’?FZ “eteht ﬁ%ﬁrfcﬂ}%synsff%%ﬁlaera&cgpolymer,
hxnehlzatlon |n|th§tor arts hy ht . of
BRP TR 1 i o e B SPP e iR GHERSSTS i ng
arts by weight of water were pl aced
%%?[glg%m?g)élc?oq g |ppez Wi t% a cooling tube, a

nitr O9fhis dé%lﬁ?%%%ﬁg ongd o) pg‘lream qtgrr?a\%%tg side of a PET

stirring fnu sion poly .
PR o 058, B
seo@%wwﬁ{mﬁrﬂacfg%% @g{g‘g ﬁ dﬂu %’ﬁiﬁgr{keggmgnt

sol I conte S enmu

| I
LY ¢heeh cQ)ra'th g@?ﬁﬂgfi’nﬁ"?h Pgﬁ%c rf?yi;ma ;¢ Et}gg:o(ihtlgd in a

obt ai n an acr

d@sr gt %%ﬁbvf%g %| ﬁuhﬁlté‘e? 0] ’foﬁﬁda ?Qeééﬂré S%QJS'IJE&Q hdsive
added 3 25 parts by weight ri met hyl ol propane

19yl ene thid was \\badeed gl;_a;twu_ﬁar_ﬁ_ GildORa PRI 8 shi¥face
melght of a solid content of an acryl cop51yner

roakhaess RA-0008:R0ahQ FHLER). B3anD A5 Hft*iuéﬁﬁééé b¥80pm to
adhesi ve conposition sol ution. Thi's sol ution was

obtaired switfave plaRetiig fikaat ed side of a PET 5 film
havi ng a surface roughness Ra=0.01lpm and Rz= 0. 12pm

and a thickness of 50pin which had been subjected to
rel easing treatnment, so that a coated filmafter

ComypatixecBrandglpr this was dried in a

According to the entirely same manner as that of Example 1, a
pressure-sensitive adhesive composition solution was prepared.
This solution was coated on a polyolefin film having a surface
roughness Ra=0.06um and Rz=0.33um, and a thickness of 40um, so
that a coated film after drying became 10pm, this was dried in a drier
at 80°C for 3 minutes to form a pressure-sensitive adhesive layer.
To this was attached a blend film of polyethylene and polypropylene

having a surface roughness Ra=0.06um and Rz=0.33um, to obtain a

surface protecting film.

According to the entirely same manner as that of Example 1,a

26



10

drier at 80C for 3 mnutes to forma
pressure-sensitive adhesive |layer. To this was
attached a polyolefin filmhnving a surface 10
roughness Ra=0.06pm and Rz = 0.33pm and a thickness
of 40pmto obtain a surface protecting film
Conparative Exanple 1 According to the
pressure-gensitivaradhesivgcarhpesisionsselmplon wasprepared.
ressure-sensitive adhesive conposition solution was
gh@p%ﬂleel.omwg cogted oo end el pelyvsthpleps anrdn
fil mhaving a surface roughness Ra=0. 06prn and
pelyprapyispe iy ingimserpes JosghnosmRaso0t@mandat ed
filmafter drying becane | Opm this was dried in a
T&P3um, andp tieknpess of fPpm with g rpligpater so thata

depfed s Ta‘%ﬁ’fﬁiﬂ“ﬁ ofighe é?wb%ty%mj%v%% Aed i3 drier at
' . =0.06
SRR SBSABE Py A 5 255 53 3 T R e

gggggﬁgrhm%‘Exanple 2 25According to the entirely
PSane : a

nner as that of Exanple 1,
pres - i3] a ' 1] | Ut j
it e S ST L A
Vi . lypr opyl ene having a surface
ﬁ%%%é%%&%%L 1§H%¥%%é%1and Rz=0. 33am and a thi ckness
TRhieAPamwith a roll coater so that a

Comp. Comp.

Ex. 1 | Example |Example

1 2

Glass transition texﬁperature (°C) of -22.3 |-22.3 —22.3
copolymer
Initial adhering strength (N/20 mm) 0.34 10.11 0.10
Peeling strength (N/20 mm) 0.12 | 0.01 0.01
Measurement of surface Ra 0.01 | 0.20 0.22
roughness (um) Rz 0.12 |1.14 1.16
Measurement of particulate | Number/ |398 [4738 5230
residues on adherend 78.5 cm?
surface

As shown by resuits of Table 2, by comparison of Example 1
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5 coated filmafter drying becane 10am and this was
dried in a drier at 80C at a coating rate of 40m mn,

and wound up to obtain a surface protecting film
Eval uation results of the aforenentioned surface
protecting filnms are shown in Table 2. 10 Table 2

Ex. 1 Conp. Exanple Conp. Exanple 1 2 dass

Erans sinadier] € ansthrcof frtoéulace obyidaes b22ote2@maller
-22.3 Initial adhering strength (NN20 nm 0. 34

upon peeling and, at the same time, it is found that use of

transferring method or smooth separator becomes effective. In
addition, from results of Comparative Example 2, it is found that
unevenness of a rear side of a filmm substrate is transferred, and a
pressure-sensitive adhesive side becomes irregular and, as a result,
the number of particulate residues is increased at peeling.

In Examples of the present invention, since occurrence of

-y - o~ kel e L3W e 2 T [, R . -
dwh tect lin IS peeled 17oin a

mother glass for a liquid crystal substrate, a yield of manufacturing a
liquid crystal panel could be increased. In particular, since '
occurrence of particles of 0.5pm or larger could be prevented,

remarkable improvement was possible as compared with the

conventional films.
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0.11 0. 10 Peeling strength (NN20 nmm 0.12 0.01 0.01
Measur ement of surface Ra 0.01 0.20 0.22 roughness
(am Rz 0.12 1.14 1.16 Measurenent of particul ate
resi dues on adherend

Claims

1. A film for protecting a mother glass for a flat panel
display formed from a substrate and a pressure-sensitive
adheasive layer, wherein

a rear side of the substrate is unevenly-processed, and
& pressure—sensitive adhesive side of the pressure-sensitive
_adhesive laver iz smoother than the rear side, and wherein

the pressure—gensitive adhesive layer contains a
croaslinked copolymer comprising a {meth)acrylic acid ester

monomer and a vinyl-based monomer having a functional group.

2, The £ilm for protecting a mother glass for a £lat panel
display according to claim 1, wherein

the (m;eth) acrylic acid éster monomer ig a {meth)acrylic
acid alkyl ester, and wherein

the vinyl-based monomer having a functional group is a
vinvl-based meonomer having a cdrboxyl group, and/or a

vinyl-based menomer having a hydroxyl group.

3. The £ilm for protecting a mother glass for a flat panel
display according te claim 1 or 2, wherein

the cresslinked copolymer is obtained by crosslinking the
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surface Nunber/ 78.5 cnR 398 4738 5230 As
shown by results of Table 2, by conparison of Exanple
1 and Conparative Exanple 1, it is found that no-a
surface roughness grows smaller, the nunber of
particul ate residues becones small er upon peeling
and, at the sane tine, it is found that use of
transferring nethod or snooth separator becones
effective. In addition, fromresults of Conparative
cBrahpter FithtaisrdouAtiinatagBiunaéRenmedEIGf a rear
side of a filmsubstrate is transferred, and a
" pr esstreecsensiitikiegaatiegi ve asindeihed daean iamesghI o+ to
and, as a result, the nunber of particul ate residues
loSparicy egsesti.gatt péehimgpect to 100| paEsabpl esl ot pRehe
present invention, since occurrence of particles can
cheopymment ed when a protecting filmis peeled froma
10. nother glass for a liquid crystal substrate, a
yield of manufacturing a liquid crystal panel could
be increased. In particular, since occurrence of
partic) ege afi 1. M AstdRLEEIa ROthal beaps €vent Xkt panel
remar kabl e i nprovenent was possi ble as conpared with
diRg150RKeNtEANAks bhl BBe of claims leo &, khbFei®B releasing
protecting a nother glass for a flat panel display

Ji%@”&f‘ £ QM2 28 HPSEAALL 13NEnSo PSS TR~ SRASHddrV8ide is
adhesive |l ayer, wherein a rear side of the

SYRSHERLE, 1S Iset@gx&m-e%eesx?é eguheasg%?ﬁiede.

pressure-sen I've adhesive side of.

pressure-sensitive adhesive |ayer is snoother than
the rear side, and wherein

5, B process for manufacturing a f£llm for protecting a
mother glass for a flat panel display as defined in any one of
claims 1 to 4; comprizing a step of

unevanly-processing a fear side of a protecting film in
the state where a pressure-sensitive adhesive side of the
protecting film is attached to a mother glass for a flat panel

display.

6. A proceee for manufacturing a film for protecting a
mother glass for a flat panel display as defined in any one of
claims 1 to 4, comprising a step oi

attaching a releasing side of a separator, which is
smoother than a rear side of the film in which the rear side

is unevenly-proceszed, tc a pressure-sensitive adhesive side
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the pressure-sensitive adhesive layer contains a
crosslinked copol ynmer conprising a (nmeth)acrylic acid
ester nmononmer and a vinyl-based nononer having a
functional group. 2, The filmfor protecting a
not her glass for a flat panel display according to
claim1, wherein the (nmeth)acrylic acid ester
nmononer is a (nmeth)acrylic acid al kyl ester, and

wher ei n t he vinyl -based nononer having a
Ffulbei Bheh- group is a vinyl -based nononer having a
carboxyl group, and/or a vinyl-based nononer having a
hydr oxyl group. 3. The filmfor protecting a

not her glass for a flat panel display according to

cl ai n¥1 Jopr2cenhefe nathiachnossig akbdre dpol yradredtdng a
obt ai ned by crosslinking the copolyner with a

erehss| gddsngoageitat padehhdrgilay as defthed in any one of
crosslinking agent is contained in an anount of 1 to
dl@ipar L st by Wweiogbtisdtch ar esppctft o 100 parts by

wei ght of the copol yner. 4. The filmfor ‘
pr ot ectdmr s riBbheprgéasefensatitatdpanete dhgpt dprmed
according to any one of clains 1 to 3, wherein a

- diekeaghfttaticdguefade SRRAF AL OlsrithdicBBr | thasMBOEELF dillanor
the rear side is attached to a pressure-sensitive

Afhesiyeoatd fiim subsbrath RLAASTS fONABAUIRCELNI BYde
a filmfor protecting a nother glass for a flat pane

A 3RLBYn PS- 5ygge@ggd|n any one of clains 1 to 4,

conpr|3|ng ‘a step of unevenl y- processing a rear
side of a protecting filmin the state where a
pressure-sensitive adhesive side of the protecting

fiimbe athachsd oo amaiher ghasaclonali atapanel e

dlsplay manu

rotectln a nDthe Iass or.a fI t neI
%ﬁ"@&ﬁéwa% % SEa" F%f*saif%%vgns CEACY 8? Filn for

ri sin tachin 1 eaS|n .
Enaobing b Ehe? slasgram §£%W&Pﬁ§ S FpIRYast G ined
side of the f|In1|n mhlch the rear side is

Tn@PEnPYe (foca8all. L (6 4 bP s JPET5eMRT 1916 Rbrediofher

side 30
glass for a flat panel display, and laminating a plurality of

this to be conveyed.

9. A mother glass for a flat panel display with 2

_ protecting film, wherein a pregsure—-sensitive adhesive side of
a film for protecting a mother glass for a flat panel display
as defined in any one of claims 1 to 3 is attached to at least

cne side of a mother glass for a flat panel display.

10. A mother glass laminate for a flat panel display,
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of the film . 7. A process for manufacturing .a-
filmfor protecting a nother glass for a fiat pane

di splay as defined in any one of clainms 1 to 4,
conprising a step of transferring a
pressure-sensitive adhesive |ayer forned on a
substrate surface which is snoother than a rear side
of the film onto a filmsubstrate in which at |east
the rear side is uneven|y-processed. B.. A
TRATRH B PESVEST A S ot GNP 28 S dsmpE; 31 g™ o
attaching a pressure-sensitive adhesive side of a .
BRIGRCRSRT G BRERET i 38 Snbfher TgRadeneor iy ap gsdiined
display as defined in any one of clains 1 to 3 to at
ireagy ohe ofi gdadrs al ist Ret S Rldeshegr ta a1 deapandle side
di splay, and lamnating a plurality of this to be
chaveyidr glass fog a Alabtiverelgtaseldwr apdfd alupahily of
display with a protecting film wherein a

Hrisgs sweelywnwiteidve adhesive side of a filmfor
protecting a nother glass for a flat panel display as
defined in any one of clainms 1 to 3 is attached to at
| east one side of a nother glass for a flat panel

di splay. 10 A nother glass lamnate for a flat pane
di splay, wherein a pressure-sensitive adhesive side
of a filmfor protecting a nother glass for a flat
panel display as defined in any one of clainms 1 to 3
is 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 DI SPLAY AND USE THEREOF ABSTRACT OF THE

DI SCLOSURE An obj ect of the present invention
is to provide a surface protecting film which
dramatically inproves an efficiency of transporting.
and storing a nother glass, has better peelability
fromb5 an adherend when peel ed without polluting a
not her gl ass surface, and gives reinforcing effect,
and use thereof, by using a pressure-sensitive
adhesive protecting Film There is provided a film
for protecting a nother glass for a flat pane

di spl ay, characterized in that a rear side is

unevenl y-processed, and a 10 pressure-sensitive
adhesi ve side is snoother than a rear side.
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FILM FOR PROTECTING MOTHER GLASS FOR FLAT
PANEL DISPLAY AND USE THEREQF

ABSTRACT OF THE DISCLOSURE
#&n objectof the presemnt invention is to provide a surface
protecting film which dramatically improves an efficiency of

transporting and storing a mother giass, has hetter peeiability from

" an adherend when peeled withaout polluting a mother glass surface,

and gives reinforcing effect, and use thereof, by using a

 pressure-sensitive adhesive protecting film. There is provided a

e — e =¥ X2 T
film for fi flat panei dispiay,

=

f

characterized in that a rear sicde is uneventy-processed, and a

pressure-sensitive adhesive side is smoother than a rear side.

FIG. 1
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