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

gl ass fora flat panel display, which protects a
surface of a nother glass used for manufacturing

vari ous di splay devi ces SPRGIFIGATIONt her eof , and t he
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protection. 2. Descr iﬁb%ﬁg‘ﬁg@@iat ed Art For

manufacturing a flat panel h as a liquid
crystal 15 display, a plasna display panel and an
organic EL display, a glass substrate is used. A

gl ass pl ate nanBASHGREOUND QF THE SNYBENTICN st ri but ed

(c : not her glass, and this is processed
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ag? adver ? i nfluence on quality, therefore, suc
T “cﬁs'n‘i‘ﬁ‘*ﬁ“gJis rompnufaetuying yasinfsadisplay deviatess aptiagdeed

| Shilsia pted. Far this reason, regarding
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in the groove one by one and, thereupon, a foaned
%Iﬂed article is mainly utilized. Packaging with
1 dECEPHPn ekthth RefatedeAttur rent |y used are roughly

I S : Ki ' box-t Packagi n
¢l ass! FofhndMifctiBing 4 Hat panet dleplay such as a Mg Srystal

- 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 moided articles which are currently used are

_roughly classified into two kinds. One is a box-type packaging
o & a4 . (-]
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1 container, in which a groove is forned in a box, and
sealing packaging is performed by fixing a nother

glass therein, and closing it with a lid. The other

is also called L-letter pad, and a groove for fixing

a nother glass is forned inside an L-letter type

foanmed nolded 5 article, and uses a nethod of

ar cantpingr; in which atgreoveipdofmadeih a Wokdaddasdalitige on
four corners of fundamental packagi ng nunber (e.g.
ooP2ekagingds mer framed ng'evslpgéhalqﬁ%ﬁw #dpsshidmreyn bamd ichoping
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advant ageous i n washi ng easi ness, but fr a viewpoln

-ofardiclpi andysenc sethotafdiirangify tiiskalitter tepe foamed

advant ageous and, finally, both types

box-i i.s
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panel dAaplmickaght@bestehaf aév&@idg@% aH PASTRAS AR Tor
al so demanded, it has becone difficult to response to
cSHemplacfroma dewpaint of a zleundegram anoL etter gype Foamed
by, the af or enenti.oned packagi ng form Specifically,
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since a viny g i s use C

- hadvdreepreusisnd, didlly, botn pest Rerdabed tsd al@Vidit @

controlled clean degree. In addition, also regarding a

- chatposes dapsmding@mthépurpose andnpeferincgl astee oft wseby

gLand in a space per unit volune is small, and a
pllﬁ ﬁ’&’eeﬁ‘sfi ciency is very low, leading to 25 increase

imr)]I gegh%tﬁé'x}?e'ﬂ ixppefé]&tyealrg, @% Q:z?l%uﬁ Qf‘ 3 t{a%apraetgel 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 of glasses to be placed in a space per unit
volume is small, and a piling efficiency is very low, leading to
Aincrease 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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article itself approaches a limt of a foam ng

preci sion because of increase in a size. :

Al ternatively, since a weight of a nother glass has

been greatly increased, there is a problemon a

strength and for 2 this reason, the article is
reinforced with a netal bar. This becomes conplicated
ant™d*g&%8c the agtigle ixreinferneid withha metdldise. This becomes

di £§ ‘ vailable .and is comng highly -
oxpendiaeb andin e bl i, Wip e o fun pricledviimone o
nebé adailiible, packadhdtbmi ,gfeﬁ, Ldh a plastic

film gnd piling it haslﬂk?éggﬁ{lg?éo oseééb 'see Japanese

pat ent Iajordepsn sebyd thist pxoblenhld conveyingdethod of

No, 11-1205 JP-A No. 2003237833, and JP-A
NoP? 138 S mether glasswithca plastig film, Mnd pilleg it has been

di [ ] cyr.rence of _static ... .
ol BCBPRE (B UaRLhEL, Bhe K oeh RaptiStfbmutiontion
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non- adhesi ve sheet or package |ike these

- i Sniiegtigndax, WER-ArNodilng 206 tdiscloses ipreventiss cisbcurrence of

sl iopa easily aoccur with scale up of a nother
o888 YaotiGihe Sndl et ba SundhgHg filim surface to fine
ugeeeBhly Brocassed filmis used, there is alimt on

e L

15 preventi on of ®ccurrence of static electricity and

scr at clHobeverjihhe hont disdsivé Bhaet ol pbkalh 18ce these
non- adhesi ve sheet or package, a dust easily enters,

serqthogs, ifiisttheuighttbas aybbing witina lmhothd glpss aMdGflippage
n%ulg o g+ass and % | am nate thereof is better, and

tFEHE PSS Pt sGrlecup of & modher glass: f Rar thig repsamheeven
okheh ditifdeyvaniiE 108s8qPEASL & LM (See
JP-A No. 2003-%& sgéﬁqjgggé%g‘ff’egpgﬁ%‘? Bet 9%t her
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there has been feared a

- 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

No.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

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

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to provide a




[ i Iti tained in a
robl em of pollution with an additive con (
gl astic filmor a paper powder when a spacer is
peel ed froma nother glass. 25 SUMVARY OF THE

. , ¢
I NVENTI ON Accordingly, an object of the present
invention is to provide a surface protecting film
whi,c drar{ati cally immrnvaa an affintnnny of 3
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unevenl y- 17 BE ¢ ablhesi ve side easily

t hadh&dige %ﬁt@éﬁﬁgﬁlgﬁ §§ E)?théﬁ%/fgd YFiRgandHeyenly-processed

beconmes uneven _

prislre ssibsgrate, But §ekvas ﬂ%ﬁ@’tlﬁat@&%@la g‘;ésﬁgg%qsgf,ggweef

gl ass surface 10 is polluted by a esive Tehal

ugsthesiee side easily bekbosisnan ewmﬁaatto:c mmfatﬂdtéin%ﬁgla&‘?énly
| ens, .and attains the aforenen

2 jq.g ¢ Q&?Pﬁgﬂo % E‘?afas’gr"lhﬂ t ormadmnethody mamuthkee glaysoafirface

10 T @ poltitali HyAakheside WRudindle WIS PLESENL VSR ON, 1S
" characterizéd in that-a rear &83?%@@ e ving
eemitylpreatéons edlvedéhch PhEHIIbRES i
gipee isw‘s?rjrloot her tl’:;n t he rea?m%e. In ‘%he preggﬁt
i AtERMeRtionnd ohjeetier glass for a flat panel

[ . fers.to a glass plate before processing
- .dlnf gl %rr}f%te ’ 'ﬁf%‘fiﬁé?’é %Fﬂtftq#el&ﬂanetmghsstfoc anfldiepanel

ddispldyp st ekle p%nt%ﬁtiq% issuc eé.jrg]::%riggg yxl; %lcl:ztt# art Irggr gide is
flat panel display. ampl e
15  unevenly-processed, and a Pressure-sensitive adhesive side is
smoother than the rear side. In the present invention, the "mother
glass for a flat panel display" refers to a glass plate before processing
- into various products in the state where it can be distributed, and
. which is used for manufacturing a flat panel display. Examples of a
20  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 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
25 hardly enters, therefore, the film is effective in prevention of a
scratch, and handling property of a mother glass and a laminate
thereof becomes hetter. As a resuit, an efficiency of transporting

and storing a mother glass can be dramatically improved. In
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.. of a t her IaSS|sfurther i npr oved,
st e gp

20 fat panel display include display devices SFChaﬁz a
liquid crystal display, a plasna display pa?e iin

an organi c EL display. According to the protec g
filmof the present invention, since a Clmis
pressure-sensitive adhesive protecting filmi

and sl i ppage
adopted, rubbing with a nother gl ass tggrefore
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aﬁgé‘l v%lfigs gf‘gﬁ‘éﬁt‘&Pn Peebogevhile &Jdmﬁea{ﬁll;llty ltshrgﬁugﬁd 5by
de i s snoot her
e oy s S0 THYfuBonr dug fo Fedvctiongmusiiirhbilon, baklling

unevenly- processe eling while
properey »f Ahidi¥er PIASSiSHIARSS; ved, 21 of
gdherabl lity is re?uced sg ﬁ% lflg’é? g‘?o‘é“ d Peenergnye,

roperty
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In
it i peafebeblal that shpnicas $2de 140 I N
of E%qy%ﬂ ?Zferable raar s; ~ that. the

e vediPYrBlesddq | L1 Fﬁr& Statsjwhere fhe prassurdisensitive

rear 1S “uneven

@ﬂ@@saﬁe&zl;ﬂfegg gttd&egﬂﬁﬁggf%% St d%g%fact:rtag gglgga;x?g que of a
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tive adhesive side
B?%s%‘%? %Seighgy{? g&?eaé}vwe@dﬁe ota p&)ssuré@éﬂhi’t%é Hﬂhesive

ive side is transferred
Riyes Folfing @ﬁbtﬂr\égs&gehggnmtwe 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 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 hardly influences on a
pPressure-sensitive adhesive side of the protecting film, a
pressure-sensitive adhesive side can be made to be smoother than an

unevenly-processed rear side,




froma substrate surface which is snoother than the
rear side. Wereby, a pressure-sensitive adhesive
side can be made to be snoother than an unevenly
processed-rear side, and the aforenentioned acti on and
effect can be obtained nore surely. 20 A process for
manufacturing the filmfor protecting a nother glass
for a fléaPrpeess fofimphafacturidpapoesenfilinfeprot8eting a

i tep_of uneyenly-processing a rear sijde
g? ﬁ?#ﬁ%?%?%scf‘ rn% figt pame), disglay g tihe presentanvention
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film is attached to a _ _

premesthesthae anean sidd of thedilnt iifl@which the rear side is
unevenl y-processed, it hardly influences on a
preReyrilypnecessed tadhpressursissmsitive elhesiteesidensf the film.
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a rear side is attached to a presstre-sensitiVv
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pressure-sensitive adhesive side can be made to be
STOBPREeS hate AT transdening acpressudesensitive adhdsivetiayer

' | ed and used.. Anot her process for
RSB ohSeEFL SRR D 1 F LS Sre e o
ftdie filrh| GritdPRTin BN raVe Bh WHRHPAERSILL 2 A U9
unevenly-processed. According to this process, since a

- pressure-sensitive adhesive layer formed on a substrate surface

- which is smoother than the rear side is transferred, unevenly

processing of a rear side hardly influences on a pressure-sensitive

adhesive side of the protecting film, and a pressure-sensitive

. adhesive side can be made to be smoother than an .

unevenly-processed rear side. As a result, the protecting film
exerting the aforementioned action and effect can be manufactured,

On the one hénd, a method of conveying a mother glass 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 conveved.
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conprises a step of transferring a pressure-sensitive

adhesive |ayer formed on a substrate surface which is

snoot her than a rear side of 15 the filmonto a film

substrate in which at |least a rear side is _

unevenl y- processed. According to this process, since a

pressure-sensitive adhesive |ayer forned on a

su%%}tcreat he matbadof cpnveying = nutthiesrglasmof t?e presént
transf r ed e rocessing of a rear

Si g{%‘;e ion b‘s?%ﬁ‘ﬁ é’ﬁé&“scqéﬂg 311%} eg the pregeny invention exerting

adimes 0 [ f

pr esstﬁbgegieérigl ﬁ?/cg%gg hheéﬁgtgffs%% ej‘déargn '%R Ofatd'gn?goﬁténg and

sriforingr a nhethearglass by drdmapicalySERFrdRAT, prelhilidy fom an

sylt, the protecting film exerting the
r %Sﬂ’é’ﬂ’ﬁﬂflltl?ﬁg’dn% P'éfﬁ%aﬁfhe%ﬂlfeéhd withaet peluting amesther

h [ ass
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a pressopaheCside Hﬁld adhesing éh@w‘iih taﬂ?rotecflngsqug of

af orementioned filmfor protecting a not
: athp Frepemieinwtindidmyis sschthat hqﬂeemﬁ-séxﬁiﬁﬁvecﬁtﬂl&dxﬁlé side

th I and a plurality of this are
ﬁ‘?h%{ag’a‘ '(%5 I%Qaé%rWé)?e'EOt eBEl‘ﬂ?é oha ﬂﬁéitﬁﬂmﬂaﬁsmay of the
f t h esent vention
BRI 0 HpBRRa T 4Bt S36 Hide il anper glass.
- eheaddition,td) eh At YIRSy laQEfiﬂa.t@Q;f't@l'& ;ﬁ%@eﬁﬁﬁ&é:}tlgﬂ is such

effect of transporting and storing a not
pregduyeisemsitivd adhecivbiidet §f e MANTCT ﬁ@%@&ﬁ%‘é

peel ed wi t hout polluting a nother
SRR el et s phos) disiny ithecpresonaiavention is
nmot
R o P10 O FHac I m Ve el ot 3 o ISiadiSr ofsbis
areueﬁﬁuaaecaemhbkéf@y,aéi%aleh% ﬁf&%ctﬁf ﬁﬂ:ﬁ Jdr' éﬂqfé sent

protecting a nother glass for flat
ingention exerting the aforementxoned action and effect is attached,
an efficiency of transporting and storing a mother glass is

dramatically improved, peelability from an adherend becomes hetter

when peeled without polluting a mother glass surface, and

reinforcing effect is also 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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10 present invention is attached to at |east one side
of a nother glass. In addition, a nother glass
| am nate of the present invention is such that a
pressure-sensitive adhesive side of the filmfor
protecting a nother glass for a flat panel display of
the present invention is attached to at |east one
si de of EglBtikel ¢ : j [ 5 are
| am nat ed.g Wher eb%égiéﬁgg&%ﬁgwgﬁ@& {ﬂ#g&} i%%w&&o?l%t%tga
pr pregess fomupanifictaxing a filnt Rer picteetivipt A @IGthaC41a88 for a
anﬂ Effec I s attached, an efficiency of transporting
and2s Pareh gisplagod dhegiresent dnventinni i cal |y i nproved,
peel abi k. f. her end _beconpes .better when
iy i AR R IS B At pratble s

peel ed wi T hout uting a

20proviess do£ infgn etk etinkS AR rak86Man s BRMR
DESCRI PTI ON OF THE DeARY N g.tB 11 as her glass for a .
cridalspanel display of the presemigirremtéomnpl e of a film

| ass, for_a flat panel display

for protecting a nother ) i
of the -Efges%ﬁ a ©5885-AoetioPehview ghowing ag example of the

Cls@86s SERL] | =V Pg}gi |l & of .a Qcess
for manuf acﬁ?itﬂ}g&g&fﬁ mipci;{tr}’l ?ﬁé@{%réagsﬁﬂfﬁgiaﬁ%%l
f clisplayfdfathepprelendiiapbayiodf the present invention. 7
Fig. 3 is a cross-sectional view show ng an exanpl e of

-a- procdeiss 5 isra prenst sexttivialgriaw show iy apretaeapiengs the

anel display of the present
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ey f manuf acturing a filmfor
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protecting a not ass tor a. flat panel display
of the present invention. Fig. 5 is a cross-sectional

vi ew showi ng an exanple of the

DESCRIPTION OF THE PREFERRED EMBPDIMENTS
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 a film for protecting a mother glass for a flat

- -panel display of the present invention. Figs. 2 to 4 are a
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film may be monolayered, but as shown in Fig. 1, a structure having

- cross-sectional view showing an example of a process for

mannfacturing 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

D
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state of using a filmfor protecting a mother glass
for a flat panel display of the present invention. 10
Fig.6 is a cross-sectonal view show ng an exanpl e of
the state of using a filmfor proteﬁtlng a n?ther
lass for a flat panel display of the presen

ignventi on. DESCRI PTI ON OF THE PREFERRED EMBPDI MENTS 15
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protectinga'rmther.glassfor af (
t RSB Benpmier Aot 2 winyl-bSiediotaricman thavit € ki fdncefonal

t] fi 25 In the filmfor protecting a
Pnr) %EP dgﬁn%s?s?ﬂ%qnea“tﬂ at panel display of tge plr]f:sent
[ [ ] [ nl ¥-processed. - a
e e T R

pressure-sensitive adhesi

in Fig. 1, a structure having 8 a pressure-sensitiVe

HESERGEYTatay iyl asnyiite, ethipl nicthabiylute, brodoerfiate,

iﬁ ferable. .The filmfor protecting a nothér glass
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stenylofcrylate, memy3 rgbtigerylatel doleByPLERARLE dfiRboblisy
e":s,hsaucrr(jeriast%ny tive adhesive | ayer 2

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 functional
group include x_rinyl-base,d monomers having a carboxyl group such as
acrylic acid, methacrylic 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 v_inyl-basc;_d 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 constitntine a

9
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- f uneltkefiak f@l@x).g.réﬁﬁptﬂe!"ﬁtﬁ'gxeﬂXh M vlw%:??l;(i deccr:rtgg?q:}n?trgxceeds 10

rises a crosslinked copol ynmer containing a
?2g?h)acrylic acid ester nononmer and a vinyl-based
nmononer having a functional group as a conponent. ‘
Exanpl es of the (nmeth)acrylic acid ester nononer
include 10 (nmeth)acrylic acid al kyl ester such as
nmet hyl acrylate, nethyl nethacrylate, ethyl acrylate,
rop prél ate, propyl

: th at e | a
mechgelhar e, iy thephent st hamdh Sy amasopotymer
netuhnot S iiie iy Yoo HELDAT MR CercBcll ALY LA S,
octyl nethacrylate,” nony C ,
medbsenilédisterdadelyénfiisdlabR rabhofoses res%l.?re—sensitive
met hacryl ate. These alkyl parts may be strarg or
br afkesiye lavexis deexsasedcanditheae iisl a&fﬁﬂemﬁdﬁwve

j onbi_nati on of two or nore.

SR R0 1hSr Dinss ShrtrsrorRITB0P A Bpon peeling of

having a carboxyl group such as ( _ _
menpk6y phexe ixca dendeacpnhat agitshl LAIRLPR br Eé‘&? i@%?,ferior,
ei ¢ acj d; vinyl-based nmononers having-a hydf oxy

gr P Sheh agoint afriewx ve kpht¢meishyredesdtdy 4, to 8 mol%. In
23Ry QXYR I érreth cr‘a at% and 2- hydroxyhgxyl
(et 1‘ac'r'yf g’?&e/e.‘n BRrRERE VinRlhagsd anopeminrerentaigingno

_ VITRY! A
USealciboAPgrdtp ihfihe AR 185 igQ0L0f JW0 or More.
'gbﬁs’?‘c‘ent ofg'tldﬁfép‘ﬁ}f;l' ?bgs%gd&ﬁononer haVH NY o 1 EATet R onal

- gfFemponendreferably 0.5 to 10 nol % in all nononers

ituting a 9 copolymer. VWen the content is less
than 0ACHRIRmsT of bt ferhiacaiioncbs coti moomtbyand the

C.&fﬁ%;‘i-'ﬂa%& qn%apnear ﬁatt(r)isﬁsfglait ?‘lll(lilggoggle glt'mf}? are prepared by the

previously known method. If necessary, a polymerization initiator
can be used.

In the present invention, a glass transition temperature of the
copolymer obtained by a Fox's equation is 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 equation: 1/Tg=3{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

10



described later, a solvent-insoluble fraction of a
pressure-sensitive adhesive |ayer is decreased, and
there is a tendency that adhesive 5 remaining on a
not her gl ass surface easily occurs upon peeling of a
protecting film On the other hand, when the content
exceeds 10 nol% there is a tendency that initia

adhekh LY i Rr.om such oint o
of OFehil b Akl ahd 4 fldsShts o TR &' FAc8 R opOmer
present Heredmta glassOlrAfEitidn Y nipR$8ELAOPRABE) of a
containing no 10 functional group nay be used as a

emapolpmsT \pfmachamonomenimpbnewn, infvaripasyetsredices. In
thﬁ1(ﬂﬁkﬁ ggﬁ%liﬁgacid ester nmoponer and the
Vi nyel presen ateR, FegAr ingep &Qgﬂgerg}f&ﬁplgﬂeavalue of
o i I\ t . L f .
PrEfie ediPNdé P d. PTAHRVSA 6 5#8%%0'11% ets haging ng yalue

necessary, a polynerization rnitirator

| intiedeypreesir having inconsistghe Salidaiis réfe?bnces, a value
tengerature of the copolynmer obtained by a Fox's '
edB&twed Ry gereetdheymal mnadysisofor example, differential

I -ably. - -12C_.\Wien the, glass transition
| é’%@?@‘?&?‘% of & fnaic iseoclasticity manenring metbodds
badepesd.t oo 20 high, and peeling froma nother glass
becones difficult. Conversely, when the glass
transition tenperature is higher than -10C, an initia
adhering strength of a. pressure-sensitive adhesive

| ayer obtained fromsuch the copolyner at a nornal
tenperature is deficient, and a role of function of
protecting a nother glass cannot be exerted. 25 Fox's
equation: 1/ Tg=E(Wh/ Tgn) [wherein Tg(K) represents a
glass transition tenperature of a copolyner, Wi(-)
represents a weight fraction of each nononmer, Tgn(K)
represents a glass transition tenperature of a
honopol ymer

11




10 of each nononer,
nmononer] Herein,

Tgn(K) of a honopol ynmer of each nononer
t he present

regar di ng each nononmer of Table 1,

vari ous references. In

1 is adopted. In the case of

val Tablenlr ef er ences or

ot her nonone

and n represents a kind of each

a glass transition tenperature
i's known,

i nventi on,
a val ue of

in

5 Tabl e
rs having no

havi ng i nconsi stent values in
sured-by.gener.al

t her mal

| o
a—vartde—hea

21 1'8(?%:;1'5;: for exanpl _e:wdi [ 1 ef Abbréviativil OTHERIIPoIPInet Tg(K) ]
dy C. VI Scoel astl CT Ty measpr rng—fet ot S —aaept-ee-
11%%V¥sair5fclmoner Abbr evi af Mén Honopol yr@81 Tg( I {)
:Vib?r&xlpy gé‘t%glleaivs 28il- EfbxhyGBER[‘l}/lBﬁ: $| tg\c lr%?]at e BA 219
A LoprepAadmasy ate 25 J0opalELhy] begcryIare
nien-Budpl yeglete - PMA 354 n- Bsyl net hacr {baige BVA 293
lisoburyl —met fracrytate =bBMA 340 —n—Hexyl-rrethacrylate
}ﬁEﬁbglhq_%r%‘PW@?hacryl at € 2BMA208 Acfgbisc aci d AA
3§ Methyl methacrylate MMA 378
Ethyl methacrylate EMA 338
| Isopropyl methacrylate i-FMA 354
"| n-Butyl methacrylate BMA 293
Isobutyl methacrylate i-BMA 340
n-Hexyl methacrylate HMA 268
Lauryl methacrylaté 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 methacrylate GMA 314
Styrene St 373
Vinyl acetate Vac 303
Acrylonitrile AN 373

12
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Met hacrylic acid MAA 403 2-Hydroxyethyl acrylate 2HEA
258 Hydroxypropyl acrylate HPA 266 2-Hydroxyet hyl
met hacrylte 2HEMA 328 Hydroxypropyl nethacryl ate HPVA
299 Maleic acid I A 403 Acrylan de AAm 426

D acet oneacryl am de DAAM 338 @ ycidyl nethacrylate
GVA 314 Styrene St 373 Wi nyI acetate Vac 303

Acr yl onigh riglee P@ge;ﬂq éé?l\?g, 2 éargrssggggﬁéﬂ\é%é{lggﬁwgéayer

pressure- sens

bycdrk Bﬁﬁidﬂgﬂﬂ&e@% @}%ﬁm}hlgqt Y: af: rg %{{g?zé?(yﬁpyof‘ymer

crossli nki ng agent, crossPin

Pakithr dredosdlin iBingCasdnitOAndf ¢ sgﬁﬂﬁfﬁg E@Rrgfer%iﬁty pelrﬁtél(?med

vi nyl - based nonomer- and a Cross

Crss rbadkdiog (ﬁ&eﬁindtfm?al(é}ﬂ'ﬂg ! a%'n&@- g.&e{l?ﬁé}z?mer and a

or nore groups which can re unc i ona

l es include
greaupsldhkineagamt)y| - based nononer. Exanp
pol yfunctional isocyanate conpounds such as

tri met MphelorosslaiRinigOAgdRR #lbSArAMR hGyi %ﬁt }Qast two or

nmet hyl ene dii socyanate conpound; "pol ygl yci

c mmmmpsswhhcmah@ehat} wyi€h @Y furdBti el dloRpesit am ne,
tetraglycidyl-1, 3-bisam nonethyl cycl ohexane,

t vingddhassiddglodicanen Bkphpled imilhas Dol fuitiShdVikocyanate
p- am nophenol ,
..compounds such as tri methylelprepane tolylene diisocyanate, and
methylene dii_s'ocyanaté compound; polyglycidylamine compounds

- such as tetraglycidyl metaxylilenediamine, tetraglycidyl-1,
3—bisaminomethylcyclohe:kane,
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 th.an 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
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be, appropriately added to a pressure-sensitive
abhisd:

di gl yci dyl ani l i ne, and diglycidyl o-toluidine. These
crosslinking 15 agents may be used alone, or in a
conbi nation of two or nore. An anount of the
crosslinking agent to be bl ended depends on a.

content of a vinyl-based nononer having a functiona
group which is. used in the copolyner, and is

pr afresdteysdndilivkOadidddive PviE] apre preferably 2
to 8 parts by weight reI%?%%e f%a%@ggggfts by wei ght
20 of a FapgHet(rehe pYEeidusive KioSRL! ‘ .S | es
than 1 part by vvelpght, a.h"iopgl ynlgrggﬁoglg&%?klﬁér’ andsthe
sufprevicansty knowas $hiib k8 hdBfided s%ﬁ@&ﬁ'&#@a\!@ dgent, a

fraction of a pressure-sensitive esive layer 1S

desntfasednbsicanbah léVeding h%gat,tm%@ﬁsﬁiam, eﬁgg%s\f(?n
remai ni ng easily occurs. nversely, when'the

is a tendency that an initial adhering strength %ﬁ?%@ent,a
13Pplyasexieationrisihibitor aalsifaineccdipltig hge € fd:f ifdiganic or
Further, the previously known various tackifier, an

t ergapie fillars apdienpewdeay a guatiade abidve foi$ 8GBhass Anetal
antistatic agent, a surface lubricant, a leveling
aRrdenand & pigtheah tan becoppasirdatedy paavdtol 49 agent

a light stabilizer, an ultraviolet absorbing agent, a
pdlr§rEtie serghivennsive lagessi | ane coupl i ng agent, an -
inorganjc or organic filler, and a powder, a particle
and a foOTTsUTHROIAL afiadherpbilifky tanglaspsaitase, san

RFSS| pressyuerssmsitive afheisine biyeadherafirably ot D to
a ﬁl ass surfacg, g t hi ckness of a pressure-sensitive
atREgH\Bor e parferably QiR taR@0pm. 1 to  30m nore
_prefer%bslgéﬂ.St 20m As a filmsubstrate used in the
sur f acé*5t SYELERAY RIS Heed inphe surface protecting film of the

present invention, a plastic film prepared from the generally used
polypropylene, high density polyethylene, low density polyethylene,
medium density polyethylene, linear low density polyethylene,
polyethylene terephthalate, and ethylene-a-olefin copolymer can be
used, being not limiting,

A thickness of a filmm substrate is preferably 10 to 300pum,
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
glass processing or conveyance is obtained.

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

14



present invention, a plastic filmprepared fromthe
generally used 15 pol ypropylene, high density

pol yet hyl ene, | ow density pol yet hyl ene, nedium density
pol yet hyl ene, linear |ow density polyethyl ene,

pol yet hyl ene terephthal ate, and ethyl ene-a-olefin

copol yner can be wused, being not limting. A

t NinedtiRsp i | upst,ate is preferably 10 to

3000 B ﬁgér%ﬁ%‘%-ae?%@r¢3bg§d§if°t°6“‘i%§i' ve\R eftface shape and a

thi S hi |go in 1
g e 81 P e e s

| film and reinforcing perforna

ce ol a

bebf @@Ieﬂiﬁ'etglﬁlsﬁfiﬁr%%ﬁéfsiv@f &1L is%ﬂ;%ek%ﬂgga L 2SS,

processi ng or conveyance IS obtaine Gfside of

Pr apRidtios 4€ Bhasadleh By ﬂ:gtf-lﬂ}:da ﬁ?ggg [} g-s%&sgggé Ol tlﬁévnegside

5 ofa &ilfn swbstehed.rate i s unevenl y-processed by the 14

- apghasiveiklyeers QuRfimcer sn1QlRCSS aRurd e PESERAN B ;

.10

215

20

met hod descri bed | ater, and becones to have a surface

~shape andlthe proséRCinveé ) e smdfior od}
processing nethod. The present inventﬁagﬁqughneSSRaanda

clramali¢esudfade irbughabs RY S%Spiefess] t 5)ec gﬁ; \fis
side of a pressure-sensitive adhesive layer is”’

sigefdrable Heat a sueficesiaigtifessRa of bl fe38RM-EEhStidd
the present invention, a snmaller surface roughness Ra

=]
A

Sgeci fically, it is preferable that a surface.
r dfymeassmallet. alipthe presesensidrtion, RANGRI %8 4rdV®ifined

is 0.2r in or smaller, or a surface roughness P.z is
189S Yabifpsomegsured by the nie¢hpdsskstribeddatén, Ra and
Rz are_defined as val ues neasured by the nethods
descr i Béken atwyrfagheonghness Racexnceads MR2ENRPRERB L
o_éin particulate pollutants tend to remain on a

@ utants tgnd toyemmaizhen aglassseefice. 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 0.1um or smaller, and Rz is preferably 0.5um 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

o dede A &
- attached to a mother glass 1 as shown }

25

- 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.
1 ini Fig. 2 {aj to {d). The

embodiment shown in Fig. 2 shows an example in which a

15




+ 10

.15

20 -

25

1.0m there is a tendency that particul ate pollutants
remain on a 15 gl ass surface. From such the point of
view, it is desirable that Ra is preferably 0.1m or
smaller, and Rz is preferably 0.511mor smaller.

[ Process for manufacturing protecting film The

af orenenti oned protecting filmcan be suitably

ma r rocess of_ the present invention.
200 RIS Sl WL RS eR I Tonb A pBrons Sidecof Agilm
a gRboeLte @l ass for a flat panel display of. the first
i nvention conprises a step of unevenly-processing a
rear. si ' filmin.the state | .
wher e aq%rtggsﬁlﬁogeggﬁgirt?i :e\e;g}gggﬁggfl\%mg :}H'SE]’Z%S SHOVRein Fig. 2
Pr @Y e£ tor8gsdrel Brsitivad .4.t0 a law ._..0 |
1 ((aag s?gwn $g£d§ 1{11:/@%5&19 }‘}‘{eofﬁy e? %bs) t-;?.r %onl_a jilm
nodutraield before ' infig. 2 sh an
exan‘plg i'n which gﬁ@% re??&?’gﬁlénsﬁ %}Ié%{%&f&%rmmga
| yressird-sehSitidR0a @he ' 0 ' ret e 3.

o proc APE 18pECaT g cohvBhuBATy oy,

In the process of the first in¥ention,

i mmEtigod 3 alopted, IR BERRLPLbARLAIANE: hf‘éer 2

is formed on a filmb5 substrate 3 before uneven

pPTessiniersensitive ddHdavee @bnigyditiog ébntaining the
pressure-sensitive adhesive | ayer 2, the

- cefiorsténtinhkyl dopainmereitiDg drosARPRER0a Uil 23 JBIdP0

of coating a solution of a pressure-sensitive
adtesilinkiogrihescdmonsitiod diyniregtineat sabhr&Reiingad
copol ynmer and a crosslinking agent, and then 10
chreferablei ng, t he conposition by treatnent such as
heatin% is_ preferable.

_ n 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 a method of using a pressing
laminator.

Then, as shown in Fig. 2 (¢}, a rear side 3b of a film substrate 3

is unevenly-processed in the attached state. Examples of a method

ey . .o
- Druneventy processing include, in addition to a method of

- embossing process using an embossing roll 11 or an embossing press
ng nress

16




In this process, it is preferable to use a film
substrate 3 having a snoboth side to be coated.
Exanpl es of a method of coating a solution include
roll coating, gravure coating, reverse coating, rol
15 brushing, spray coating, and air knife coating
met hods. Then, as shown in Fig. 2 (b), a

Pr 9861, B188 i dcke ¥&ina0iG §s§' aeblas2 Of { gﬁ%‘gf*gg%:nrglg

filmis attache to a ass

t hexpaRsRH idifglan &fﬁﬂi:ﬁ?r{ﬁg& f o{n{%ﬁo oﬁp&gheghnga surface

attachment by preSS| ng w ro

- gl edth agiolRHing rgﬁ hddeg: pro :ts:%gd fsHs] ;ﬂ'ﬁ ess%\lgmand

roller, or a nethod of using a ssi ng

Thel""‘ttaﬁll‘%hﬂ“éebﬁ\m@ g A:%ohg)bhei‘nf hﬁ"ﬁg“@%g ﬁgdf' I'm

substrate 3 is unevenly-processe |n t

5 st pteyeniicanpf esstf génd@ithiif to %aﬂﬂ&ﬁ?ﬂiéﬁ 'i)?ﬁf}? g;'n%%essmg

include, in addition to a nethod of 25 e OSSI

p rm:tbsm esibupshiy e6ll ASIS bR An' &hbo&ﬂi preds qgﬁ)g'ége} %y usged.

press 16 nold, blast processing s as s

net hod A&cdmhngrtg thi¥ [paosesd) dlﬁidtﬁein% ﬁnfo'tla&rﬂmg
a nmet hod of roughening a surface a polis

r éilm in sdichpr pusssragenpitiseadhesRRSSdEMa 8R4 protecting
sputterl ng rocessing. Anong them from a vi ewpoi nt of

5 P rePEmf whick a reas hidpeBbriatunmdvelily PrboéAE is attached to
cleanablllty, processing wth an enbossing roll 11 or
aft deasdonegidsrefa methareglesslll ig altathed. ACTRéfbuifbrt,% rear .
thjs process, a nother gl ass vvlthaprotectlngfllmln
wPﬁ bisjinevenly-nracessed én 4k etateewhisiea Paeséurt-sensitive
gting, filmPF of which a rear side 3b is

‘g’{’/%&ﬂ’? SHfie) 2ads adtached tachemovth stdfate, hmgksa one
SI de of a nother glass 1 is obtained. Thereupon a
rREGSSUrqgengjtive e pide edwvodnésnsimvothbnthanttdiecrear

%igé%ﬁur e-sensitive

15 - 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

20  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
substrate 3 in which a rear side 3b is unevenly-processed.
Thereupon, unevenness easily occurs on a pressure-sensitive

25 adhesive layer forming side 3a of a film substrate 3 due to influence

TR WS s e Nt e

17




adhesive side 2a is attached to a snmooth surface, and

a pressure-sensitive adhesive side 2a becones

snoot her than the rear side 3b. 15 A process for

manufacturing a filmfor protecting a nother glass

for a flat panel display of the second invention

conprises a step of attaching a releaS|ng si de 5a of
rear. side 3b,

a SFRAHILRI Eré‘\@és%l Vaéncgg%tggg%lér §¢até51 iye gdhesive side 2a of

to a pressure-Sensit

t
SV oty Ml Myl beRbies edally paderyo the
| NidfigeRéQcess of the second inventi on, first, as
shown in Fig. 3 (a), a pressure sensitive adhesive

layer 2 AsS; LdtiRd &y &rrtlhg'ﬁ pres: egé L %iwﬁ s\gﬁeswealaYer 2,

rear side 3b Is uneven

UNEREBBRSEN B8R ATIY 18fdM thdl 1Y ﬁééd* rlfuif& b5 %ﬁfg}zghgd

adhesive layer formng side 3a o mosg

duehich e&hlré@iee infidefRbe VTRV ¥m@‘s9 %?sa.sfiﬁg sfliirdke 3 as

pressure-sensitive adhesive SI

. prmashrar pessble MeprIHRHIYe Eﬁa( ?123 gfﬁgm?&exie%lgﬂ?ﬂ&c\éssed

undergo the influence. As a nethod ormn

pritias subst3abs Bt inctudélRShagiticty 86 the filtnd Bﬁtamed by the
conventionally known nethod is used, but a coatin

- mefbstnenticabdaaotlieds) ce Al nRRees %fsdﬂ‘@é’t‘.ei‘sf‘?éé% néd by

15

filmsubstrate 3 as nuch as possible is prefera
Exbepiicsl tfeatmeurteuad y filhnooR Seedh fhdve Mt {safo%n?ed by a
include, in addition to the filns obtained by t
afisecprmidlerindhaiedkt h ods filmin which ~,. a sI au a
surface i s roughened by 10 chenmical treatnent, and a

fil m orfhen, s shmweindlig. Bybj,citreert1bysing é:uee;apaf hicle

i ncl uded.
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

20

- 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

25

e

ethylene-vinyi acetate copoiymer film. A pressure-sensitive

adhesive layer attachment side of a separator has heen =1

18




Then, as shown in Fig. 3 (b), the releasing side Sa of

a separator 5 which is snoother than the rear side 3b

is attached to the pressure-sensitive adhesive side

2a of a protecting film 15 Attachnent of the

separator 5 can be perforned by the aforenentioned

met hod. As substrate of a separator, a paper and a

pl agbaiGnéi ; Lfi.eds Qmya Vi e i nt, of
excel | enfzht ? Jﬁi gcsgﬁggg%)trﬁiﬁglgé&ég% éisatn}llgof’iqe\rlw\%qgasmg agent,

SUial kdlgychkigdal i‘@i&laﬁﬁgz%ag@n@ HPat ‘lﬁﬂr?g a%H {ﬂn}:ﬁge Feleasing

separator 5 include a pol yet hyl e

polagpnepylteiepreiférablea tR X1 ERen S iskdR 53 of a separator 5 is
pol ybut adi ene film a pol ynet hyl pentene film B

- pobmaathlercépeifidally] hasthd atbrfethe itlbakdr 0P Biness or
film a polyethylene terephthalate film a
S pokwdaditeyl ene terephthalate film a polyurethane film
and an ethylene-vinyl acetate copolymer film A
pressur Sleonsist show In FIPLSi(v) dfessed sehaREBIBs fddl8d, it is
of a separator has been subjected to 18 treatnent
wi usedibgidtitaching tol @anotieragiass 1. a By dtachend st W0 Ridither
agent, a long chain alkyl releasing agent or a fatty
“acglasamitie ar prodesting fibiydntwhich a prpsaiersdistivealditsive
rel easing side 5a of a separator 5 is snoother,
-spidde Zacel #yprotenting filaf PFRamewhicinadean ids gprigughness
or 5 'smaller. Then, as shown in Fig. 3 (c), after a

10 s apevendy-moressedeisaftached $o afideasthynakidichdf A@nbthet glass
g

15

20 .
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mot her. glass 1. By attachnent, a nother glass with. a
prlotsRlitained; | Areordingdn thip presess csprdietting filhdai which
side. 2a.of a protecting filmPF in which a rear side

38 eleaging sidenn pf gisspasator § which issmootbentharastar side
(35 7 Eahed 18 & mrespBreaengive ide 28 ihpbnined, and
, s
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

- -a substrate 6 which is smoother than an unevenly-processed rear

side 3b. . As a meth__ogi_ of forming a pressure-sensitive adhesive layer

19




a releasing side 5a of a separator 5 which is snoot her
than a rear side 3b is attached to a
pressure-sensitive side 2a is obtained, and a
pressure-sensitive adhesive side 2a becones snoot her
than a rear 15 side 3b before attachnent to a nother
glass 1 and after attachnment. A process for

MRRULRE hivaGtihdd PEERSh D her . glass
for a flat panel é%%'g{‘/mo#l%%ﬁgatl ignd%piggé‘enﬂ;(ﬁwsm“th
CONTh&1386e 6, = fdtal BEitld | [ ye sensitive
adhesi ve | ayer Zaforme(JTac{(;lrgfregtEli g%g?yg%égéﬁ{efaﬂ%g%ﬁ? ace can
Whhé RldcS uSE® 9h RRIditiBA A HARR end 511 Q. dd!
substrate .3 in vvhilch at Ieas‘taﬁ%rﬂgll?ilegg?&%fqd%pgﬁaﬁogﬁ

uneven! W) @8I fvn 38 Ffig.ombj, g Ef&su??{s%%sftggé g&kgvev%{]ve

the process. of the third inventlon,

5 i niajef 2 foro{ed) ondr PERASHELsHARSE GHVR ﬁ%@ﬁ%‘fﬁg!o@%‘a{a&?

is formed on a surface 6b of a substrate

s g veatlyifrabe sst dI MBS tPARCSS SAE tF Ao Rih il G2 3D-
As a nethod of form ng a pressure-sensitive adhesive

| aressurkOséhsitive ailusevé 1Py 2 Yhy RRVRiARIAOM ebfiod to a
adopted. As a snooth substrate 6, a netal belt or a

menethadbf attaching a sajaatony told ?_ﬁé‘é%lﬁéfbeﬂ%ﬁi% $dhesive
used in addition to those exenplified as a separator

5 sideh@n, ofaspuitentingfifing attholithe nB L BE PR{SHRNEH lnke
adhesive 5 layer 2 forned on a substrate. surface 6b
10 i Suxthgne4 substrabe onmy beipeehnd.y- processed film
substrate 3. In transference of a pressure-sensitive
adhesi VihamyasrsiiowhyintRig. 4i(o),|the fileh hodstd by attathosk to a
of attaching a separator 5 to a pressure-sensitive
afeddey glass e By attachipeotestnothdr glass atithehprotecoiig
be. performed and, 10 further, a substrate 6 may be
bpdg whicha pressirenrensitivepdhesivg side@afdfl aiprotestisl
b},( atl;I_?chi ng to a )
Im in which a rear side 3b is unevenly-processed is attached to
15 atleast 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
20 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

protecting film PF of the present invention is attached to at least

25 one side of a mother glass 1, a plurality of this are laminated to be
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a plurain tpe Efeééﬂtsi%ﬁtioqﬁsfﬁé@gnt&@gen%éf r&r%ggfeé/c? d,

not her glass 1. By attachnent, a nother glass with a
protecting filmin which a pressure-sensitive
adhesive side 2a of a protecting filmPH in which a
rear side 3b is unevenly-processed is attached to 15
at | east one side of a nother glass 1 is obtained. In
this process, in the state before attachnent and

b o e B B S SRS
BT T T T ——
AT AT AR G BAE A tt one
CanE R b 85 333 R 52 Pl ol B2

Predotad i gidd kng,RE of the present invention is
attached to at Least 25 one side of a nother glass 1,

as shown in Figs 5 to 6. In addition, grass

| prbteaitin©filiher ps a56M ad i hé i
P ©fi o a ﬁaﬁ%ﬂilitg’gb%t?eg#fgﬁt@l@% ggzkslsr?a with

pressure-sensitive adhesive si a pro

f alproBéctifg dilhnab@Ehed Blerk€Aghn MiErediida & i@pm er
glass 1, and a plurality of this are amnated; as 5

- shamilihg progérty £0amotierd NBsPH! ESLAHAHIVEN Ol »SLAGE

an unevenly-processed profecting filmPF s uséd,
altvemsivid,isiycoat slean deyrbelofdl asgre WitahmothBf piAG!{ 19
fil [nfattached thereto can be reduced to inprove .
ranthtaige ¢ bype pryteafting Bbin) er p@bﬁs%ade& Adetidr%usHiBn
the present 10 invention, since a clean degree of a
gopteridd wiayaintetvere.gl ass 1 is nmaintained by a

protecting film a paper spacer or other cushion
As a mother glass 1 for a flat panel display, glasses

~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 preferably 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
particularly effective for a mother glass having a thickness of 0.3 to
0.7mm, and both of a long side and a short side of 1000mm or iarger.

Attachment of a protecting film can be performed by a
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material may intervene. As a nother glass 1 for a flat
panel display, glasses nmanufactured by a downfl ow
nmet hod, a fusion nethod or a floating 15 nethod can
be suitably used. In addition, a surface roughness
Rrax is preferably 30nmor snaller, particularly
preferably 10nm or snaller. In addition, as a

an alumnosilicate glass, a

ot rudpeFaded by nessing Gisdoa rplier gravbicdon coglass
AR B o Bl LA
dialb?‘%yﬁ%éne‘i‘uni‘i?ﬁ' o organic EL di op 3’ can” fespond
par i1 cul R b B '?iﬁs*‘agngﬁﬁﬂaeﬁ? gtipe il B iS
Bt g 6 5
a MEPPRGSIARictdd T523¢ g.empnﬁ—[a eR¥ FS)}% ié%gg%ﬂ{)eg' gq];ss 1

attachnment by pressing wt

9 |t6$)‘é 1a@OIReR¥H Nand | 'a'}ﬁuré‘hffﬁ b %ﬂferghg&&:‘ 1 Q@Qq minated.

[ler, or a met hod “of usi°n afm nat

an ex aITal £n SRAMHIS Bhbk: uf’Ffé‘)S 3, R e;%%g&hﬁg fiﬁx‘l !PFPFS

is 5 attached to one side of ass a rear

sittacRbdab Foth QHEE bragnofﬁéxf%rﬁgs '1%@*4&%%@@ Podr Qdes

non- attachnment side of a nother glass 1

| Bimof protecting fAmd PF Alrk tabu@éedmiﬁk?& ;ﬂhi’éﬁfg of nfSther

| am nated. In an exanple shown in

elassest 1 ageflahiinifed.s attached to bot_h si des of a
nother glass 1 to be |am nated, rear sides 10 3b of

pr ot ecin ag éxdmplePFhewa ialmigt GOka),a&l Protditin @ity PPfin
not her glasses 1 are | am nated
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 2 mother glass 1 to be laminated, an unevenly-processed

- protecting film PF is further attached to its rear side, a rear side 3b

25

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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In an exanple 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 nother glass 1, and a
protecting filmPF2 in which a rear side is not 15
unevenl y-processed is attached to the other side, a
rear side of a protecting filmPF2 and a rear side 3b

of tecting.filmPF are abutted, and a plurality
of oY eregh modher glags excnnt thata PIessuFe-sRisive adbopive

[ ' . [l% rotecting filmPF2 in which a rear
Is:bd@ tiggtlg'gt( uné@e"ﬁ? A 5‘:3%’2 lﬁél%&vtelé’éﬁ'éﬁ °|F%S%?6't is

[ 1tab i nat ed,
STilEScn2d Bla 3a0Ue R0 dob ) RERhSM S aibtea

attached to its rear side, a rear side 3b of a
protecting filmPF and a rear side of a protecting

f idsaipiesar € abutted, and a plurality of nother
gl asses 1 are | am nated. the nmethod of conveying a

not her kahpidy s%@ﬁ@&ﬂ?%@fbwiﬁ? a{nget\éﬁg%é %pdi tj?ngffect of the

different fromthe conventi ona

C presutitNigive nbidin R4l BeaS& 18l PhelodAl Byal ation items i
pressure-sensitive adhesive protecting PSS R 1'C

aExenaiples dere medaved as HIRRessed is  attached, and
any of the conventional nethods can be adopted. 5

Exanpl d3 @ag@miﬁaa%ﬁﬂﬁﬂd&:@@ﬂd&@&%ﬁé&f e and
the effect of the present invention w Il be expl ained

bel ow. Thedlemapérituré s dhtaifi@ By @ MRy gd as
follows: 1) dass transition tenperature (Tg) of
coptiomsr 10 The tenperature was obtained by the
follow ng Fox's equation: Fox's equation:
1/ Tg=EFvwisT’gation: 1/Tg=2(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°,

| Py -1, i e & o v . . (PR} -
and a peeling force at that time was adopted as an initial adhering

strength. A mother glass for a liquid crystal substrate was formed
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[wherein Tg(K) represents a glass transition
tenperature of a copolyner, Wi(-) represents a wei ght
fracti on of each nononmer, 15 Tgn(K) represents a gl ass
transition tenperature of a honopol ynmer of each
nmononer, and n represents a kind of each nononer]. As
Tgn(K), a value of Table 1 was adopted. 2) Initia

d [ th A f .protecti fil

SohE e SR L S bRt
. f kg/ int of i

e TN g T TR

S a8l AR Nco WAL ANIRLed gAML eTPer alure Tor 30

m nutes, a surface pr iTmwas peeled at a

tensi | e;;;pggﬁgésgrél m n and an angle of 180, and a
peeling force at that tine was adopted as an initial

adhering ﬁféﬁerfi'&@@tih?oi?% Szgt%?/ﬁ%& gé V:\:lnzf]llalutﬂgir glass for a

crystal substrate was raw n

meigiid creSehlisubstiith AR pPUIIREST il (ting:gun%héapﬁnear

free was 10 nmor smaller. And, a coffposition O

gpaessurepandm Alteads 0.5 8 il HL113Sh lléﬁ%ﬁcﬁjma?\gigrg&fter,

Peeling strength 5 A surface protecting

athizchesl stared D4 vt L+ %iﬁ:lfl@fin? driyef Wit S RIS days, and
substrate at a pressure of 8 kg/cm (in terns of DY

presledrie) rand t2nipdratafe,hrid BldBirfadéShAtted i HNALs
Thereafter, this was stored in a hot air circulating
drseledat H0hdiby rdtedafy0.3 af)iniaakdach hﬁgIeOanISO}Oand a

tenperature, and a surface protecting filmwas
peagling farcg atctlsit tinreatvas ahedsired, i n and an angl e of
180, and a peeling force at that tinme was neasured.
4) MeadlLMeasnremeng offsarécorolginssss
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: mea.suring length;
2000um, scanning rate; 400um/sec, scaniiing time; 100 times{Z0um

intervals), load; 3 mg.
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In order to investigate a roughness of a
pressure-sensitive adhesive surface of a surface
protecting film observation was 15 perforned using a
surface shape neasuring equi pment. From neasurenent
results, a center-line average surface roughness (Ra)
and a ten-point average surface roughness (Rz) were

This 32 ) pléas a‘féﬁ'egt“@&%ﬁr‘l% : ab‘?'ﬁe g5 ARSAnG Seface
tape, g RY SURMRELSH, &Y o%ﬁgr i al gﬁl%lafé?ryrsgslrﬁubstrate

with a 2% aqueous ruthenic LE

t QpRehadr erd Qﬁléﬁerﬂ&é‘cﬁigﬁ{}%@% %ﬁa‘gs g kﬁrﬁgﬁcetmg %ilms,

surface shape neasurenent

NRASHI d Nt eCHkd tREER: ﬁlﬂﬁwzg:%%ﬁgd hhde ngtq%%ge Egaabtmn as

measuri ng condi ti ons were: asuri ng

t #ha€62B))idiH G RundROYHRE ml%@@'ﬁtcgzaﬁsn %38 measured.

times(20gm 25 intervals

MAgsii RARTYZiAf apphidtes] @beswé 'xﬂéﬂﬁu%tﬁf’m g?'ﬁxtﬁ%f ace

As an adherend, a not her gl ass for I'Tquia”crysta

SHibgh (Taich Wleetinads EBgih&éSnpIs, E&i aEACHs¥d! | RHfost all of
surface protecting filns, each of the protecting

fpdurﬁ;clnas:vq&e&h&dtuadﬁésivléereﬁﬁﬂﬁnﬁgndl tion as 5 that
of 3), and the number of particles of 0.28 to 10lim

was neasured. As an anal yzi ng apparatus, LS-5000
manuf act ured by Hitachi H gh-Tech El ectroni cs

Hiamply Ing Co., Ltd. was used. Al nost all of
particles were due to adhesive renmaining. 10 Exanple 1

68 Par 68 R;grts\bygmlgbt dititutyl aceylaté £29 Farpaby Swdight of
t met hyl nethacrylate, 3 parts by wei ght of
amldnyghmylm,)ﬂ paxs byOweight of Byhydioxyethyl acrylate,
2 2' -azobi s(2-am di nopropane) dichloride as a
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 agueous
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 dissclved in toluene, and to this solution was added 3

parts by weight of trimethylolpropane tolylene diisocyanate relative
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pol yneri zation initiator, 1.5 parts by weight of
sodi um 15 dodecyl benzenesul fonate as an enul si fying
agent, and 100 parts by weight of water were pl aced
into a reactor equipped with a cooling tube, a

ni trogen introducing tube, a thernoneter and a
stirring device, emulsion polynerization was

P T g P o B
s PRI SIS O3 BEXARAM IR, o ©

hyRpbliidiCsAnkidbn. Washed with water, and dried to
obtain an acryl copolynmer. This acryl copolynmer was

di ssol : TR} ddlutOnUeRs coatch bl 4 MRasRlgUtreate #35aLHFSPET
3 25 parts by weight of trinmethylol propane tolylene

difila0BxoRR £ shefadk rbRghdess RalPo P Sn8RML0HYAf afd a
solid content of an acryl copolyner, followed by

nthickhelse oftB0MnG whikh il 'bees 8Bjdcty8 taHeessYRg treatment,
conposition solution. This solution was coated on a

r 8b ¢hat agedatedtfilech aftde diyisg Bedanfe 10/, #BYS G@Asdried in a
surface roughness Ra=0O. A m and Rz= 0.121im and a

t firiek a¢ B0°Cf for Bmikintks badohaecsn psediveeiRasitave aldbasing
treatnent, so that a coated filmafter drying becane
lagyert hTe thiswdsiadthchedia mhlyelefint fildhivimgla gunfices

to forma pressure-sensitive adhesive layer. To this
weughness Rk (R0 ppihy ah d fRn=0.BBuhg vimba dhickfiesecofl 40um to
roughness Ra=0.06m and Rz = 0.331lim and a thickness
sthtaomprsarfage protegting fikwe protecting film

Conparative Exanple 1 According to the entirely sane
manner as that of Exanple 1, a

Comparative Example 1

According to the entirely same manner as that of Example 1, a
pressure-sensitive adhesive composition solution was prepared.
This sqlution was coated on a polyolefin film having a surface
roughness Ra=0.06pm and Rz=0.33um, and a thickness of 40um, so
that a coated film after drying became 10um, 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

25

surface protecting film.

According to the entirely same manner as that of Example 1, a
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10

15 pressure-sensitive adhesi ve conposition sol ution
was prepared. This solution was coated on a
polyolefin fil mhaving a surface roughness Ra=0.06m
and Rz=0.33gm and a thickness of 40m so that a
coated filmafter drying becane 10m this was dried in
a drier at 80C for 3 mnutes to forma

pressure-sen Lt v adheswe | g O To this was
an%FéHé‘a’sjsnﬁ b ??ﬁvsfcwf'w? 49 edlatignywas propared d
0. 06
PEht SR s (R Pd 0B g Pler By EhelFR T foms and "
A A i
PRESO: ggﬁeﬁd t$§FE§Q§§5¥$oﬁ&”E?€ﬂ£'r8ﬁé t%% 38'%1} i

IS SO Ion was' coaf éd on a

%ﬁ@ﬁ%&f@ﬁe?ﬁ%xﬁé’&g‘?@& : %ﬁﬂg% a@agscp{% Exg g.sqc’nel% at

roughness Ra

f] t
APONE L Ballr 8031 8n3 P P Lo A et
%ﬁ-@téﬁtlﬂgmﬁil ng rate of 40n mn, and wound up to
obtain a surface protecting fl|n] Eval uation results
of t hepwdlancivanidsuradostid ar&ema{ﬁsﬁea Q:urf'dclerﬁrcﬁ:ﬁﬁtlng
shown in Table 2. 10 Table 2 Conp. Conp. Ex.1 Exanple
Bl showen Gharsehltmansi ti on tenperature (C) of -22.3
-22.3 -22.3 copol yner

Table 2
Comp. Comp.
Ex. 1 | Example |Example
1 2
Glass transition temperature (°C) of -22.3 | -22.3 -22.3
copolymer
‘ | | Initial adhering strength (N/20 mm) 0.34 |0.11 - 10.10
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?2.
surface

As shown by resuits of Table 2, by comparison of Example 1

and Comparative Example 1, it is found that as a surface roughness
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Initial adhering strength (NN20 mm 0.34 0.11 0.10
Peeling strength (NN20 mm) 0.12 0.01 0.01 Measurenent
of surface Ra 0.01 0.20 0.22 roughness (m Rz 0.12
1.14 1.16 Measurenent of particul ate Nunber/ 398 4738
5230 residues on adherend 78.5 cnR surface As shown
by results of Table 2, by conparison of Exanple 1 and
Conparative Exanple 1, it is fo+und that as a surface
r gregenseali2y, thonanshml dfepartididataindsidues bpaomeswdmbaHer
resi dues becones smaller wupon peeling and, at the
supen peetingi and,satf thenshmk dimes ét & founditlsdteuse of

nmet hod or snooth separator becones effective. In
akrénsfesning mevhed 2t sraooth Separatar becomesmffective.i tIn s
found that 5 unevenness of a rear side of a film

sfistition, drom xesalist of Fempasative Exprapla 2 eitderfonnid that

" adhesi ve side becones |rregalar and, as a result, the
psyennsss ofa rea Hde ofesfi

abisirateds daansfesred, and a
FERETLE S R VT S M L
2 e Sl Bers R B
part i ot ERSmeE 3F She PR aticte R TPge %F"ar%lfﬁeon
%%é%?w"f%égs SRR e BRO TRt B DY 4 PR ro 35
\I/r\boatther glassaiLor ad11q1§1d crystal substrate, a yield of manufacturing a
liguid crystal panel could be increased. In particular, since
occurrence of particles of 0.5um or larger could be prevented,

remarkable improvement was possible as compared with the

conventional films.
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1. Afilmfor protecting a nother glass for a flat
panel display, wherein a rear side is
unevenl y- processed, and a pressure-sensitive 5
adhesive side is snoother than the rear side. 2. The
filmfor protecting a nother glass for a flat pane

di splay according to claiml1l, wherein the rear side
i's uneWwhiHtys plahessed in the state where the
pressure-sensitive adhesive side is attached to a 10
snooth surface. 3. The filmfor protecting a nother

| f (P
gr a;s \/\,ELr g|ﬂ;l1hgb$ Efﬁelggtltﬂé §F|‘|l|&¥|er g&%@g@ g?lg% gyaﬁg%g}%iﬁy,

i s smo¥berein aredr side is Eﬁ?V@’ﬂ'@r‘P@S@Bﬂade dressure-sensitive

5pr essWdhebiveSHias iid éh‘l%oﬂqjé}q %u\(@heS %‘?‘ side, 1he filmfor
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protecting a nother glass t panel display
accordi hg to any one of cl alrrs 1 to 3, whereln a

pressur e spRsStilh Lve | r for ng.the .
pressur e- sensi IH t/ﬂg ag 2'?' 5 @Pg)éql%a%prragﬂ?f@'}eéﬂ’smay
f r om Zceorsting fe elayrt, advereiitbh rear sideds hasvékpprbbessed in
rear #O uf acturin

1S plite Whoft B Sule Yo PN RS dide o aiaped to

protecting a not ass

conprﬁgwwﬁhaUGbeg of unevenly 25 processing a rear
side of a protecting filmin the state where a
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4. The film for protecting a mother glass for a flat panel display
according to any one of claims 1 to 3, wherein a pressure-sensitive
adhesive layer forming the pressure-sensitive adhesive side is

transferred from a substrate surface which is smoother than the rear
side.

5. A process for manufacturing a film for protecting a mother
glass for a flat panel display, comprising a step of unevenly-
processing a rear side of a protecting film in the state where a

pressure-sensitive adhesive side of the protecting film is
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transferring a pressure-sensitive adhesive layer formed on a
substrate surface which is smoother than a rear side of the film, onto

a film substrate in which at least the rear side is unevenly-processed.

- 8. 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 any one of claims 1
to 4 to at least one side of a mother 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 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 any

one of claims 1 to 4 is attached to at least one side of a mother glass

for a flat panel display.
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10. A mother glass laminate 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 any one of claims 1 to 4 is

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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