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TI TLE OF THE | NVENTI ON GLASS SUBSTRATE FOR ELECTRONI C
DEVI CE AND METHOD OF PRODUCI NG ELECTRONI C DEVI CE 5
BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to a nmethod of producing
a gl ass substrate for use in an exposed part of an

el ectronic 10 device such as a display device, and a
nmet hod of producing such an el ectronic device. 2.

Descri ption of thel PhifoPFATHE| NGNS Pbsed part of a

di splay device or the like, it 15 is necessary to

GRB5T (RVES TRATRSTR RECTBORES HETHORORND MR, o8 EROERG TN
breakage and stain. Wile plastic _is the nost

conveni ent as the coVEFTHPEnFEYIEpplication of

glass which is superior to plastic in visibility,
durability, acid resistance, heat resistance and the

like is also pr ( i ned Pat ent
Publ i cati on No.%§§3§§%@%R%é?%%ﬁiﬁgggg§?8§1touch pane
in a touch panel -incorporated |iquid crystal display,
using glass in place of a filmmterial such as PET

Q$°F¥§E@X£@Q§m$%Eggﬁkggﬁate) i s advant ageous because
0

esSs restriction In production process and ability

25 of "Pl'?é](_' s@g\{a{]ﬂ%i 3 e a.@égr EnieQHSQ gFrﬂxtod%u%fing

glass. wever, n gilass IS used In an expose

eagei N ABscELEEIFONIGABY £f exbbsbd HIBRGEETAEY d1xdt@eRic
th %est nmeasur es
device such as a display device, and a methed of producing such

an electronic device.

2. Description of the Pricr Art

In an exposed part of a display device or the like, it
is necessary to provide a transparent covering member for
preventing breakage and stain. While plastic is the most
convenient as the covering member, application of glass which
is superior to plastic in visibility, durability, acid
resistance, heat resistance and the like is also proposed
(Japanese Unexamined Patent Publication No. 2007-241179).

Also for a touch panel in a touch panel-incorporated
liquid crystal display, using glass in place of a filmmaterial
such as PET (polyethylene terephthalate) is advantageous
because of less restriction in production process and ability

of taking advantage of the aforementioned merits of glass.



10

15

20

25

for preventing the touch panel and the cover gl ass
from being broken during production and use of the

el ectronic device. It 5 is also inportant to take a
nmeasure for preventing glare in the glass surface due
to reflection. The present invention was devised in
consi deration of the above problens, and it is an

obj ect of the present invention to provide aﬁgéass

subst HAWEVESr BPER{IHIRT IfeWisEE &Rafli HPATRPPEEL PTedD
BB L e ar R P T L Rb iy measures
e gl B ki e o R e g peins
Sroks! it ietetd %35 e S s “*91“%% e
L S5 B P e
hfgégt &?fﬂ%e(ﬁT%)t£°£ef ng a resist layer having

drof uori c aC|d Fesrs ance O on a front face side

of frog Ofile BRLLEAC Kol RERPLraLR0L88% DB JBIANIA o Bne

partltlon ste partitioning t ase

DBLEL ! pﬁlo}:}l@ing, aaﬂ{i] uraliid ynobyp Use: Yeade ré@érm Nv@ntion

partition linet oes not” penetrate the gl ass base

HBt§¥é@ﬂdJré”@15Q§ s£E§E¥agéﬂ¥%rsbqgc9§oﬁb@ 2SS RASB1ing

materi al by Iaser light or 25 a cutter blade; and an

SEE8E NG, STRA 1095¢) ofi 061 Sh&HI 0 JENG1853S8y dndiaSfrating
mat eri al havi ng undergone the partition step to thin

bherr phiasss RasgiaBLephdidd107 Fikackef aggs sifleincMeialse in
deepeni ng the

production cost, and to provide an electronic device.

SUMMARY OF THE INVENTION

For achieving the above cbject, in a production method
of glass substrate according to claim 1, a plurality of glass
substrates for electronic device are produced from one sheet
of glass base material, through a resist step (ST2) for
providing a resist layer having hydreofluoric acid resistance
on a front face side of front and back faces of the glass base
material; a partition step (ST3) for partitioning the glass base
material into a plurality of use areas by forming a partition
line that does not penetrate the glass base material from the
front face side of the glass base material by laser light or

a cutter blade; and an etching step (ST4) for etching the glass
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partition line. In the etching step of the present
invention, the etching 5 treatnent is preferably
executed while the glass base material wth the back
face side up is held in a horizontal position. 1In the
etching step, it is preferred to spray a chem ca
polishing liquid on the front and back faces of the
| ass base _material. 10 In a productipon nethod of |, h
g?%%ﬁaﬁ?ﬁéﬁﬂa%"%%wgﬁﬁao% I8 BRRF 25 SiCGPal PilyHigr the
ass . substrates faqor electronic device .are produced
TH807 ettt B SraB e BabR ARRIAF wilnE BROEEG cre
rggéftigggp %§T11-ST13) for providing a front face
PasT st Tayer™ "havi ng hydrofluoric acid resistance

di £ f 15 si f_f .
faces Bt i stast en Bhdrab i bogf g §Eking
b 5 S o0, DL PELEs e

?g&ﬁ‘rér?é Hallx @a@@ségdeogﬁgc%rﬁéf’@@q{ %9%-,%%%5&%?%{ Y¥sition.,

ce resist |ayer; rtition ste

Eﬁ‘r{ﬂ% ié}fEHl%gI Reegl ass és&é@r%ha‘:oz%iﬂé‘} Q% &hemical

plurality of "use areas by fTormng a partition line

bbalsn 3180t aRgDehbat forlthandl Basc Bases B ehbah1dds base
etching the part where no resist layer is provided in

hhe-plass base material; and an etching step (ST16)
for etching the entire glass base material in the

condi ti0R bRalubtPLod Mthckiase dEsdSisubdyehtanskardiMg to
back face resist |ayer are peeled off, to thin the

1_[@515 2,3a RAsgarateord kil avbidubsdeapesi igr ehecpashid ideRice
alrer:e;;roduced from one sheet of glass base material, through a
resist step (ST11-ST13) for providing a front face resist layer
having hydrofluoric acid resistance discretely on a front face
side of front and back faceg of the glass base material, while
providing a back face resist layer having hydrofluoric acid
resistance on a back face side of the glass base material in
a position corresponding to the front face resist layer; a

partition step (ST14) for partitioning the glass base material
into a plurality of use areas by forming a partition line that
does not penetrate the glass base material by etching the part
where no resist layer is provided in the glass base material;
and an etching step (8T16) for etching the entire glass base

material in the conditicn that the front face resist layer and

the back face resist layer are peeled off, to thin the glass
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In a production nethod of glass substrate according to
claim3, a plurality of glass substrates for
el ectronic device are produced fromone sheet of
gl ass base material, through a 5 resist step
(ST21-ST23) for providing a front face resist |ayer
havi ng hydrofluoric acid resistance discretely on a
front face _side of front and back faces of_ the glass
Bage Talteritdl:, YAl FedeRBInE ﬁ@eapﬁéEkt¥%%ék¥E%ist
| ayer havin% h%drofluoric aci.d resi%kance on a b

Ofi su:

K
face SiTH@ BROBHES L hadeorai ISIoPATDte Fogay £
di the f t f [ I : . .
SEir ot o Sep rrup i Rar wliealPng vn graedrindsvice
teri [ I it f f_gl

SRSty e R iy STRE PR R e R ST EE AL Y 2
i ided, j.n.t base. ..t erd al ; .

ber B P s E e B Bt P g B Peqist 1aver

. ¢ ok : I .

BEUL 0GB RS P A o SR R O o Bl
SLBSIIAEEond MHLALCK I ANJIPLAGY, LL 1 ELEGdNhE dPY £ while
according to clarm9 i1 ncludes tHe step of

%98\9{@3{?@ %%c‘kh%agiaa§§s§§{psltar Frehajv@flg ﬁyrhl%ﬁ%rq'&i ﬁgid

evice as a cover glass contacting a uSer. 20 Here th

B £551 QN £00t Bl NGy & USQE SPaNR: GARGEPLas8GhHAIMG] in
direct contact and indirect contact,” and for both

62568 t 1d1e c2PLehoHkASS @b |aws fRthil kgbal rdI 8RS 1aher; a
production nmethod of electronic device according to

sbpiradid Bekydesridie fék%ﬁra@tﬁ%gr@@é@ﬂa@@ bdge WaASTial
substrate 25 into an electronic device as a nenber of
UHEH aSpUerali B beULdt afteas of glass substrate by etching the
part where no resist layer is provided in the glass base
material; and a deformation step (ST25) for deforming a center
region of plate thickness in a glass end face into an arc face
by further etching the end face of the glass substrate.

A production method of electronic device according to
claim 9 includes the step of incorporating the glass substrate
into an electreonic device as a cover glass contacting a user.
Here the expression contacting a user means concept including
direct contact and indirect contact, and for both cases, the
cover glass allows artificial press.

A production method of electronic device according to

claim 10 includes the step of incorporating the glass substrate

into an electronic device as a member of user side in a touch
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panel of a touch panel-incorporated display device.
This nmenber on the user side also allows artificial
press. In any of the above inventions, a plurality of
gl ass substrates are produced from one sheet of glass

base material, 5 however, since circunference of the
gl ass substrate will not be cut physically, a crack or
the like will not occur, and nechanical strength is,

great | §F idnsrrEdPanal piredrrqiated gieRAAY 1 iGse TR
a crack existing in circunference, in,EarticuIar,
BERRHE L %F‘?Fﬁg%@? it 5t a&rlé’éfﬁaaétF l%’r%ljss?ress'

however, the 10 gl ass substrate groduce in the
preserﬁni%?yéﬁFiGﬁeI%EQEFz%qﬁ%¥5QO Fn 2iPEWAEencs §ass

th I bst , that brittl th I

B e AR BhiesE rh CR B TR HE: he S8 EBP AT Sl
laim1 or, claim?2, si t chi t ' A

fottiin Fipteccriauntitiine 5 .Eh8 Wahe bBakPabt HiCHor
front_.face d a_back face

f th
etcétrztl'. aqhy51ca%qgk &i FfaCk G e tll%eglu% fylpﬁ%ccur, and

ma , o a Clra not remal n not on

LEEYT SLceytln 15,0050 SR e BibaLse e orcer

east i cl al externa

. < L | _ ( _ |
gﬁg%%%etﬁ%ag&%& eJQ{'s@lrg Fﬂtc ihaagraldfce ,OE\?\;qﬂ;aﬁrt%(%%§§r,

ubstrate ving an antir ection coatl ng,

?éé&%eigagaé d3-tQR gt Eéigé“’gf f}ﬁ%%}c%ig‘ée indb 888s MNoWdhREK the

romt poi nt. wever, there“remains no crack on

Lhes Q%%sfti"gge ﬁ;:oﬁﬁ%ed%!r@ﬁﬁe SHRsbhate@heiBg RIGSLHcrack

inventi on, at physical “strength of the gl ass

SHDSE F Al L3R cRECE PUOVAR s THEhSf D18, seXeBht &Mtittleness
strength 1s realized even when it is used as a cover

38 ghassiLfs a digtrhayydewd Corrft@ia . exanpl e. The gl ass
Substrate

In the invention according to claim 1 or claim 2, since
an etching step is provided to thin a back face of the glass
base material, or a front face and a back face of the glags base
material, a crack will not remain not only in circumference of
the glass substrate but also at least in the back face. Since
artificial external pressure is applied on a front face side
of the glass substrate having an antireflection ccating, when
a crack remains on the back face side, glass may break from that
point. However, there remains no crack on the back face of the
glass substrate cf the present invention, so that physical
strength of the glass substrate can be improved. Therefore,

excellent strength is realized even when it is used as a cover

glass of a display device, for example. The glass substrate
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5 of the present invention can be effectively used
also as an alternative of a filmmterial used as a
touch panel. In the present invention, since an
etching step is provided, even if acute angle arises
in acircunferential part 5 during a partition step,
the angle is smoothened roundly in the etching step.
Therefore, even if sonEthln%ﬁgones i nt o_ cont act

Wi th
PRt REESECARVEFERTE TR Iy LRECS UBSLY ARG also as an

oducti.on step ﬁ robahi lity of occurrence qf a
ﬁiwmaawq SlofeRtY ntict. = P THHrLAR
i nvent| whi | e tg artition lLine is
necess |q5f Eg&*Pen %ﬂ%§q31 FHECSt%ﬂl %f%ﬁQ§JStep is

e g§°frﬁ; Al858 SUDSLLALGLEA0 DB pare
@egﬂ(?}éqr at eart 1torr]1es19<ta h]geor g;l]t V\@grémo%@ SHQQ?gEEFx@lﬁgtﬂ'?Ehe

parti |on
t
899&164’@]‘%%%5' S ﬁ{@e%}sgger&e%e S%Hett‘gt eg cgﬁlgé S?éfgﬁ? sgntact

H@ﬁ.ﬂh% %f‘%xéé‘%‘i%umtfgﬁegéé‘%ﬁlﬂ%e lﬁ@ts%ﬂa's@hugﬁ@ froduction

partitio I ne ucti on I ciency Wl not be

deLsrigiatbed,hecpuse otfhgc@@ﬂ'er@é‘ ofl & eaduTeRh ckas l@ﬁ'eatly

executed as a unit ‘as a whole. On the ot her 20 hand
vhgh-ddpe coating layer is renoved after separation
into individual glass substrates, an operation of

al i gni mthe%rés@%vzn@lk@itl%a%ﬁtébsﬁé a2 ik Sohaduel Bénot
In the case of an invention according to claim1l

Weet 8idly i By ieSbehayeite Sibrdd @eehonlysosp A ridcihical
face of the glass
strength of the glass substrate can be improved maximally by
making the partition line penetrate. On the other hand, when
an embodiment that the etching step ends before the partition
line penetrates is employed, a peel-off treatment for removing
a resist layer is facilitated and secured. That ig, although
the glass base material has a partition line, the production
efficiency will not be deteriorated because the peel-off
treatment can be executed as a unit as a whole. On the other
hand, when the coating layer is removed after separation into
individual glass substrates, an operation of aligning the
individual glass substrates 1s required.

In the case of an invention according to claim 1 wherein

a resist layer is provided only on a front face of the glass

base material, it is preferred to forma resist layer by exposing
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25 base material, it is preferred to forma resist

| ayer by exposing 6 a dry filmresist |ayer pasted on
the gl ass base material to light. On the other hand,
in the case of the invention according to claim?2 or
claim3 wherein a resist layer is provided on a front
face and a back face of the gl ass base naterial, t he

| ass 5 base material may be masked b i ppi ng the.

| %56 HACeTRELEE i HYeT RAFERASRY rﬁleagéﬁﬁ ﬁ% aterial to
limted to the af orenenti oned neth The
LR of PBEETCRTP ARG é%%t‘ﬁ?’ﬁg‘iﬁ%eh%gtPEﬁ“é’SPF&Hn\ﬁ&\‘i&dmg

b¥ hase diff renc bet ween refl ecti.on

gt 6t A A ¥RPTTdhg FhrFet e Rhm B dtR on @
f hl
Fﬁ%?béggeaorg %ﬁ)eal gyt?ce 89'[1?1'628}‘% ?Ja%%er? I3 aé_yet'rhe glass
%‘l"so?z l and %te PAEE C%% l&ﬁ} n?jaEEQ d‘l%.gts ?é)rmgl%erlal
oK1 gb?aéggf ﬁéﬁrwmmgﬁﬁppm 0 b St bk Bletfba.

our a er structure ma

of a %h%lll@lvleg el fe?c 3&?1%,@]1&:13;&%9@%&%%&@89waves

Ti 2 layer may e enpl o five-layer
Ef/ rﬁh%ttslér &i fféleé‘rﬁ:reamei’weérb %egh@%l@ﬁi@gﬁ@t &t icak shatl dace

be "al kal Ine glass. Since alkaline glass is

LReXREN$ Y& arld rk218E£1&h QNght SR HRXBAPL GaRSod RV ehin
gl ass of an el ectronic devicCe, and exerts 20 nore

emﬁl el pid ANSH1SSi NETvadNars &) Bbrer, Roarg] mndid,hg sio,
like. It is also superior to an acryl board and the

haif@rl y d4eabidydy, ahBCch Ugid)glagéd I@Shstancen alid heatler
resistance as well as in wvisibility.

on the glass front face by sputtering. Indium tin oxide ITO
layer may be provided in place of titanium oxide TiQ, layer,
and a four-layer structure made up of a 5i0; layer, a TiO; layer,
a 8i0; layer, and a TiO; layer may be employed in place of the
five-layer structure.

Preferably, the glass base material should be alkaline
glass. Since alkaline glass ig inexpensive, it is efficient,
for example, as a cover glass of anelectronic device, and exerts
more excellent transmissivity than an acryl board and the like.
It is also superior to an acryl board and the like in durability
including acid resistance and heat resistance as well as in
visibility.

According to the present invention as described above,

it is possible to produce a glass substrate in whichbrittleness
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According to the present invention as described above,

25 it is possible to produce a glass substrate in

which brittleness 7 of glass is aneliorated, and to

realize an electronic device effectively utilizing

merits of glass. BRI EF DESCRI PTI ON OF THE DRAW NGS 5

Fig. 1 is a flowchart illustrating a first production
| ow ¢

od of bstr at 2 i
U P S S p.ra%sﬁf:?. THL iy ﬁageﬁ?ctafod}lacsge‘flce
t t I t t
SRl B Med iz ans b h gl Stage 471 ¢k nan view

showi ng a gl ass substrate prOV|ded with a resist
| ayer; Fig. 5is a flow chart iIIustrating athird

production &%Ednﬁgcﬁ&§4f§§cﬁ“qgﬁrﬁﬁﬁw 15 Fig. 6

is a plan view'showng a STsUBSt TRt & provi ded

Wi th éﬁflsifh%y - Qﬁl@{Lfixﬁg% %@Hﬁ f%%é”ﬂéoducfﬂon

I NVE | OW N rese i nventi
o) e byvmyofeMmdmes
%%Q@?QE!% %1ﬁé%t§GEg€%£Eé is a flowchart illustrating

a glrg%fgtl an; gt hed,, &{a@c Qh@ﬁ?t?&‘@ﬁ{%@ seésﬁ@rpcyomc&%n
st “enbodi nent. ass substrate produced

ﬁ@fl@é@rbﬁtae@iagglsﬁﬁsgeﬁté;s used

Fig. 3 is a plan view illustrating a structure of a photo
mask;

Fig. 4 is a plan view showing a glass substrate provided
with a resist layer;

Fig. 5 is a flow chart illustrating a third production
method of a glass substrate; and

Fig. 6 is a plan view showing a glass substrate provided

with a resist layer.

DETAILED DESCRIPTICN OF THE INVENTION
In the following, the present invention will be described
in detail by way of embodiments.
<First Embodiments
Fig. 1 is a flow chart illustrating a production method
of a glass substrate according to a first embodiment. Here,
a glass substrate produced through steps 8Tl to 8T6 is used,

for example, as a cover glass of a liquid crystal display of
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25 for exanple, as a cover glass of a liquid crystal

di splay of 8 a nobile phone. The gl ass substrate may

al so be used as a glass substrate on the user side
form ng a touch panel-incorporated Iliquid crystal

di splay. In a touch panel-incorporated liquid crystal

di spl ay, since one of two glass substrates al so serves

5 as .a gl.ass substrate of touch pane a_gl ass
%J&S’?tlrlﬁt%h?ﬂeod ules 9laﬁ5t§+€’%r6‘&8§§a%ﬁlﬁi’d’ge &S‘?‘é aﬁ'saeg lass
as, the glass substrate on. the user S%Qe f

SRaeCrach, 80 et ot Fa e ipae o P ats fuforboratea
nani b rvebar sty h B = S6RRh ihnedr o Sfadld Tlquia
SRR R AR o A it
9"%}%%; T o B 7 L0 B g
Phass ohasEcIUEE S, Ll ABcA LAE! P4 0U4808LLDT drFene

on t ass base

H§é§réfae @Ec ﬂgsf%# %sg'gﬁbgé?aégty%n SXEEtﬁﬂg tthe liguid

fTtani um oxi de-Ti ayer are Tam nated Trepeatedly

Qkyéégltdﬂgﬁiagy sputtering. It is preferable, but not
l[imted, to formfive filnms of SI2 (Fal layer), Ti02

(Fbl Iﬂyecrrbe Fon 92wl a2 ded&i ot i8h0R1{ FhBe L0 /dra¥Rkh,

and Si 02 (Fa3 layer) in this order, as shown in Fig.

LB re¥tbkildi 8, Cageshd ?Eegé‘ﬂnt bAYBA hént OBNRE1LAS glass
film thickness of about 100-700 angstrons, the Fbi

bﬁl&?arvﬂn% QAR of niRuR {44 m &40 aknessitfe@bOUl mm or less
00- 300 "angstroms, the Fa2 |ayer

(preferably‘about 0.7 mm) is used. First, on either gside (for
example, front face side) of front and back faces of a glass
base material GL, an antireflection coating is formed (ST1).
Concretely, on the glass base material GL, a silicon dioxide
Si0, layer and a titanium oxide TiC, layer are laminated
repeatedly plural times by sputtering.

It is preferable, but not limited, to form five films of
Si0, (Fal layer), TiQ; (Fbl layer), Si0O; (Fa2 layer), TiO; (Fb2
layer), and 8i0, {(Fa3 layer) in this order, as shown in Fig.
1{(a). And in this case, the Fal layer is formed into a film
thickness of about 100-700 angstroms, the Fbl layer is formed
into a film thickness of about 100-300 angstromg, the FaZ layer
ig formed into a film thickness of about 100-500 angstroms, the

Fb2 layer is formed into a film thickness of about 500-1500
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is formed into a filmthickness of about 100-500
angstrons, the 25 Fb2 layer is forned into a film

t hi ckness of about 500-1500 9 angstrons, and the Fa3
layer is formed into a filmthickness of about

100- 1000 angstrons. Subsequently, dry filmresist is
pasted on a font face of the glass base material G

so as to cover the antireflection 5 coating, which is
BRERCTITMBd e 8DRi T2 Javies £8r FeEneddise palelm pgickness
havi ng hydrofluoric acid resistance (ST2). Fig. 1(a)
ShoROUYL AR 18R 0P ERF P i on anong the gl ass base

material, A, th antireflection coatin nd the
rosi StSUREFEHERSIYTHERY § LML FeFiaht 1S PARHECL 8 riqp face

RR e G SR S B e PRy e, a3t on
titi l i by, | Light i d_to h .
Shbbtt That™ goee ot FRLTred EiEhd R adsTnatbes S
teri.al ., int ity of.the gl b ter.i |
2 Fﬁearvlel\%lgnh%ézfn%fflg‘{ciqré% r?c1& gsg]?easr‘f’ce 6&%2 ggefr ' %u}ik %)y ’shows

reatment '1n step

PLEREIDFRE TRhEhABlofricha Bl hhad) SR MkEray gy ehe
!ah@freﬁp thn c'ogt'ﬂF% cRitalNI L NecpaLtitigoed into

any ot her shape 1 ncluding an approxi mat e C|rcular.
Shape-Tﬂgh,phagsr QLfigléﬁsgén dén{ig;med' &k adiakl 00 o 1A 861 P8 ayer

machi ne may e us In that caSe, a partition

RENGIMLE e $1d F&Pé&ahbagQ fdf ehSall BB oRY Lp&Hti€ion 1ine
( . Fig. 1 (b)

bl ade (ST3' shows a gl ass base nateri al

fiorapd WitBeth@apaitith AN nkiBe 1S erandidl $8 ddtmebM S have
case, since the partition |line GV does not penetrate

b50B6h a depth that does not penetrate the glass base material,

¢ igyer

integrity of the glass base material is kept even after the
treatment in step 8T3. Usually, glass base material GL is

partitioned into rectangles of about 40 mm x 70 mm by this

partition line, however, it may certainly be partitioned into
any other shape including an approximate circular shape.

In place of laser light irradiation, a scribe machine may
be used, and in that case, a partition line which is a notch
GV is formed by a cutter blade (ST3'). Fig. 1(b) shows a glass
base material formed with the partition line GV, and also in
this case, since the partition line GV dces not penetrate the
glass base material GL, integrity of the glass base material
GL is maintained.

Next the glass base material GL having undergone the

10
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gl ass base material G, integrity of the glass base
material G is maintained. 25 Next the glass base

mat eri al GL havi ng undergone the 10 treatnent of step
ST3 or step ST3' is etched with a chemical polishing
l'iquid containing hydrofluoric acid (ST4). The

chem cal polishing I'iquid preferably contains 1- 1096by

dr of | d and
LR hen® o Mg 0TS e R0 0 aheoe sl Th Birpmigal
f bl 5% Db f 1-3
BOTLER i V1t %ﬂ‘@ehﬁ%ﬁq Rl REE B SLRE 2Rl Sthe
Eﬁgmlga%l. po|1 UI d; IdZQE/e érea!balbl égggﬁféé%hlbxo%\’\%%%&ght

nore pre era
PSR o %%r L ) SR Mg JEF R gota.
pidherd ‘@‘{“ SRS O R a0 s
E&lenére eﬁfleéférfall:ﬁg %\/% b P Gt GhedUr ANG, T UIRIHNQA £ 9bn of

e partition’l during ‘subsequent

Eﬁ@ﬁﬁPPé 4O £hig ﬁéﬁféﬁﬁ@”lﬂ?uﬁ%&b%ﬁﬁ%l 50 Aby py

etching amount is appropriately sel ected, and wh

Rb@&ﬁttﬂhﬁkﬂﬁﬁ% %EeEE@aEi@Sﬁ}Q@ﬁﬁé?aﬁgi?ﬁé.GL i's about

the gl ass base nmateri al hi nned to

about By 8105 tBRiRY ctbgchdaat PRAtp Mt §bERcTHed with the
resulting that the partition line wll actually

pepett ak§elrhes ghagfe §286s MakEMAerGal dhesHrgedOso that
base material thinned to such an extent can be freely

beBtpda i tadnanghe cof 1 9Qe@beheds, arltDva¥efladdbi e snaterial
enbodi nent, since the
GL is thinned from back face side. As a result, even if a crack
occurs during formation of the partition line GV or during
subsequent transportation, the crack can be extinguished.
An etching amount is appropriately selected, and when
plate thickness of the glass base material GL is about 0.7 mm,
the glass base material GL is thinned to about 0.6-0.5 mm by
the treatment of step ST4, resulting that the partition line
will actually penetrate the glass base material GL. The glass
base material thinned to such an extent can ke freely bent teo
an angle of 90° or less, however, in this embodiment, since the
partition line GV is surface-smoothed while the glass base
material GL is thinned, there is no crack in an end face of the

glass substrate cut out from the glass base material GL, and

excellent cracking strength is exerted.

11



partition line GV is surface-snoothed while the gl ass
base material CL is thinned, there is no crack in an
end face of the glass substrate cut out fromthe

gl ass base material G, and 25 excellent cracking
strength is exerted. 11 By the way, in the treatnent

of step ST4, it is preferred to spray the chenica
p0|IShIn% liquid in_a shower formboth on the

face am Fﬁéﬂaé’ac ko fdiCet B2 H A g PA S HBasST ndtteiL? aﬁrefeEred
that is h In a hori zon al position with the
F%c%P“’s"’}Ydé‘ ]Pe‘f‘%‘éa]g|P<a?slsl 488 hbAd @_S]ﬁ%‘t’e’éof\?’éff”ea"th

MAt tge r esi materi a

Robfsia ofhths Baskoracy oS dleRe §ieg ppferial

, d f he b f, f ;
§§S°§%tﬁ?% nl gl mfi”@?f#Z&%siﬁ%mglﬁﬁeﬁ%eﬁ??agﬁ}pf side
%;E/%h%zg albap()lt%tatc'thelrn%tlh%ﬂ t ovet:chee aEl%éﬁ}' OPeH_éEe layer

sl nce artl | on
(B LR LS, DD SR

gHré I'b%fecn.\éﬂlt szggg@b&k CQHE'Wrﬂfﬂ I%ﬁ Qcﬁogé&?%ace of

ase ‘materi ept 1n a horizo posi tion,

the éﬂo@%%eléa %‘ B$ihal eetehal atedphe Q%ié“i‘:ogh@:?éc@ﬁﬁ %pply

mat eri al not dissociate di scretely even

the clﬂéﬁﬁb&i galhgﬂsnc_@{lqald dsenf sl A dhes Al ber ftc%&qher,

when the gl ass base material is dipped in a chemca

Q%éémh'égpgﬁtt.fblchhﬁlﬂé@ﬁo 838 dRhehiral 2 Wehbtbén Wraadet
by the chem cal polishing Tiquid and eaS|Iy crack 20

B 0P LY RN ithre@BmbhP8yi BNGhdth@eBh @8 SaSuRaiHA L iW khe
partition line GV.

Further, with the above configuration, since glass base
material GL is kept in a horizontal position, the glass
substrate separated from the glass base material GL will not
dissociate discretely even when the partition line GV is
deepened. On the other hand, when the glass base material is
dipped in a chemical polishing bath, the glass base material
will be urged by the chemical polishing liquid and easily crack
along the partition line, and the glass substrate will
dissociate discretely.

Once the etching treatment of step ST4 ends as described
above, the resist layer RS is peeled off to complete a cover

glass for a display device (STS).

<Second Embodiments>
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di ssoci ate discretely. Once the etching treatnent of
step ST4 ends as described above, the resist layer RS
is peeled off to conplete a cover glass for a display
device (ST5). 25 <Second Enbodinment> 12 Fig. 2 is a
flow chart illustrating a production nethod of a

gl ass substrate according to a second enbodi nent. This
gl ass substrate i s al so usegaas cover

0 oo Brdlos o FTn8 e SanerTer S Epastpibn, o
S8 i hoame PUPREE Coranemt Pl FR Sryracat copERflet  Zpie
b8 FRBEERR R et eq REt o AL P RRef R R ER TRy Mbvipe-
169 Sas s, eoPREFREE T gty B it dhe SO Tl bge on

RS R B bRl B P

ak {£§ned in this order, as shown in Fig. 2(a). Next,
a %%otoéensitive filmmaterial Fi is pasted on a

front face;and;a fiRee  of i 1 ieafl A3S 238 PRELIDRk ing
G (ST11) . 15 The photosensitive filmmaterial Fi

ugeth i d BE Sl PREL dSché YIRG Bhed dadrialecof(saio) .
translucent base film1, a photosensitive |ayer 2, and

acrebe@se Jril LRk Jhintdse3NeWRibA dddting2(B)as Aadedd$ fhat of
peeling off the release film3 fromthe
f@??:ﬁ%&%‘isé%d&irﬁéﬂﬂp gRb el 1&jerd be PIwt osensbleye, Tio;
(Fbl layer), Si0O, (Fa2 layer), TiO; (Fbk2 layer), and SiO; (Fa3
layer) are formed in this order, as shown in Fig. 2(a).

Next, a photosensitive film material Fi is pasted on a
front face and a back face of the glass base material GL (ST11).
The photosensitive film material Fi used in the embodiment is
formed of a laminate of a translucent base film 1, a
photosensitive layer 2, and a release film 3, as shown in Fig.
2(b). And after peeling off the release film 3 from the
photosensitive film material Fi, the photosensitive film
material Fi is pasted on the front face and the back face of
the glass base material GL by a rotor.

Then the entire glass base material GL is covered with
a photo mask 4 for partitioning of the glass base material GL
into a plurality of use areas of about 40 mm x 70 wmm. Fig. 3

is a plan view illustrating the photo mask 4, and an unexposed
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20 material Fi is pasted on the front face and the
back face of the glass base material G. by a rotor.
Then the entire glass base material G. is covered with
a photo mask 4 for partitioning of the glass base
material G. into a plurality of use areas of about 40
mmx 70 mm Fig. 3 25 is a plan view illustrating the

fokicthg ﬁg‘a?g“ié it Slg%vafl% %allr%}fﬁ%g%hgﬂﬁnﬁb&% !
B %ﬁn? ref?%'nﬁeafog{aﬁsﬁiﬁag e tgh s King HiR Lot in a

Fhesy con%r%f.*toln R bhe Ihfst nisigﬁiagg stkBEgn Mo
g??s%saegr ?.@18 vllllég 1919' econcihfs;ipfotﬂt lllglgtc‘ tfle photo

|ng partit |ne
t t
CgpL T o SenoRn Lttt 91 gl st e

: EScPPPéQ%eBéhEéHPng 31(ln|ea¥1§z§r@14h 1Y GUTR)( $hlhe AMMhing

e gl ass base materi al I's condition is
dexglaped with an al kaline solution, to renpove an
unexposed part 2A of the photosensitive |ayer 2

(ST13) subsdtf@u@n vt NBvt FERLBIYLS i8S @ @EEELBEL APARVe the
the front face and the back face of the gl ass base

bebinskCa 8banHQy ahesx dy\bééa barthgpresicst pyeSsetBitive
aving hydrofluoric acid resistance except for the

uag¥posad ghdr tudé\. (911@) .4 Asd ahR! ghays @ sEheut8gidhicy, in
condi tion, and depicts the resi st | ayer 2B that wll

ntﬁtﬁ k&?nd&tﬁébﬁds&i@dl@eﬂ&#‘ﬂdﬁ awBalkapenéVollisiony kb detove
zncur?e).(posed part 2A of the photosensitive layer 2 (ST13).
Through the treatments as described above, the front face and
the back face of the glass base material GL are covered with
the resist layer 2B having hydrofluoric acid resistance except
for the unexposed part 2A. Fig. 4 is a plan view showing this
condition, and depicts the resist layer 2B that will not be
etched and the partition line GV that will be etched.

Next, the glass base material GL covered with the resist
layer 2B is dipped in a chemical pelishing bath, and etched
(primary etching) with a chemical polishing liquid (ST14). The
chemical polishing liquid preferably contains 1-10% by weight
of hydrofluoric acid and 20-50% by weight of sulfuric acid.

Concentration of hydrofluoric acid is preferably 1-5% by weight,

and more preferably 1-3% by weight. Concentration of sulfuric

14



1¢

15

20

25

Next, the gl ass base material G. covered with the

resist 20 layer 2B is dipped in a chem cal polishing

bath, and etched (primary etching) with a chemni cal

polishing liquid (ST14). The chem cal polishing

l'iquid preferably contains 1-10% by weight of

hydrof [ uoric acid and 20-50% by wei ght of suI furic

acid., Concentration qf hydrofluoric acid

f)?é?l elrfamwﬂpsl/&%@l%.lgwndzss T S5 r é? e‘f bRy redght

% f|>ﬁg Concentration of sulf r|c 14 acid in this

poHi B é’q%f&&'iaelVSB’Br%?%r%l"ﬂ?l@ 45% by wei ght and

nore preferably 35-42% by ht, In the,etchi st

of st el SPE:S" “Fpive ki be kR 1 R4 e @Fae,ﬁeﬂ%%reede that
ter

PRs o iee s rBoanteh S mesdsrg sl Sl dhey o
e fes %&s 80T R g micro
%,a}?i% faaq:ea_g g@ Sggﬁgrétf:fx%g%tfsfld{lpg glaafosi} %ﬁg front face

I on
gg&;egfél 5.0 PLEVE .30 sluted gl agégezg&g%gimmh such
P&[‘%H ‘*é‘”nﬁo?’ﬁ%ﬂ?@%@n%ert pXF?¥f§%n IR &R

TIIB%;}] dhS( ARG o - éroﬁ%t)pafﬂdwaladﬁégh%'%‘alrp to the

I'ng rate may occur unless re-adhesion of the

f;&?@ﬂ:%h RiREUGE wherP t@epi &the 8RYJet N 18tang . depi Rhnis
of the partition line GV cannot be equalized. In this

BRPO&ImerdthesPARL ithe O}{i’af&f@lc@/liﬁe deepengdinands dbodte-5
primary et'chi ng treatnment of step ST14 is ended in the

M P fhatvapliakeohhi g kfesSsangt Racel Ass Haser unless
material G. in that part reaches about 100-300 m
FhdadardSlofiefd e¢hs thecgl ds kRt is prevented, and the
etching depth of the partition line GV cannot be equalized.

In this manner, the partition line GV is deepened, and
the primary etching treatment of step ST14 is ended in the timing
that plate thickness of the glass base material GL in that part
reaches about 100-300 pum. Fig. 2{e) depicts the glass base
material GL at the end of the primary etching, and shows that
an edge angle ED is formed in an upper end of the partition line
GV. This edge angle tends to be closer to 90 degrees as the
polishing rate increases.

Then the glass base material GL is dipped into a peel-off
bath, to remove the resist layer 2B (ST15). Subsequently, the

glass base material GL is placed in an appropriate storage unit,

and a chemical polighing liquid is sprayed in a shower form on
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material G at the end of the primary etching, and
shows that an edge angle EDis forned in an upper end
of the partition line 20 GV. This edge angle tends to
be closer to 90 degrees as the polishing rate

i ncreases. Then the gl ass base material G is dipped
into a peel-off bath, to rennve the resi st Iayer 2B

éSTl . Subse uently, the | ass base mater| q% IS,
PacaPm LR A Gi7P) BRES g EO (RACU RS Anbr e SEehing

:'ﬁeeénar&ear'tth :%'f%ﬂ "I Skﬂe{ﬁ@%@%%faib%%% QMEL §1cea
1106) .
ﬁ'ﬁ?%ﬁ}oaﬁ%tzc@tﬁg B SEEET e SRR ortomdt ittt ot Rgce

ace . and the

SS9 LA ErbP ot e TBESF oATE ot R AT mi P e Ykli8ea
g{fp r?p%gqa} gjrtla@englr{lﬁggway, by executing such an

atment partition line GV is further

deepe wg@db@ 8044 :LIH %chamgxeet?@ﬁknél —reat ﬁ{en%l a%he

are etc As“a resu even n a acut e

ng?l qlﬁ@. @‘{I'J.Sse%uk hépec%é%j'ﬂl tx'&etd' oﬁn d(}%oq/héofront and

urlng the primary etching ge angle
Bhik PeesBIONzEaCceAe EUHADET  aST ACRINR JlRea (hoRta

face and back face are etched, even if fi'ne cracks

LETRE DO, fahﬁtgleﬁ%% Eﬁﬁﬂé wgrlgég kof 86€arli®$6nChihe cV
be extingui shed e finish etching treatnent is

gneegy Whh ptrhiRa YpPPEfchikRy qBE1LPVErnd WagRARKELEOED will be
| inesGV penetrate. As described above, in the present
enbeeh eied i Reeriidie, EiftsbhelgthsBE ofitlf)cd #nd back face
are etched, even if fine cracks remain on the glass front and
back faces, these can be extinguished.

And the finish etching treatment is ended when the upper
and lower two partition lines GVpenetrate. As describedabove,
in the present embodiment, since the finish etching (ST16} is
executed after the primary etching for forming the partition
line GV (STl1l4), a separation treatment and a face-smoothing
treatment of glass substrate are executed by the finish etching,
so that a firm glass substrate can be produced.

Further, since the glass substrate is eventually thinned
to about 0.5 mm or less, flexibility comparable tc that of
plastic canbe exerted. Therefore, for example, in a production

process of a digplay device, merits of glass including acid

resistance and heat resistance are effectively exerted.
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executed after the primary etching for formng the
partition line GV (ST14), a separation treatnent and
a face-snmoothing treatnent of glass substrate are
executed by the finish etching, 20 so that a firm

gl ass substrate can be produced. Further, since the

gl ass substrate is eventually thinned to about 0.5 nm
or less, flexibility conparahle to, that of glastic, ,
Bar-e e R8ra £8Y ST ASFor & F ot x Shpiit L ity gnd durability
roduction process of a display device, nerits of
Fas¥95t@%Udi ng aci d 25 resistance and heat resistance

f i vel . d. 16 Further, .
oo Rl e R e S R (G5 Famizar o
t VWhen. di.ti [, hi : 125) .
B 1o e SR B or SR b e D R L PR e [ Bl e
! LR o ST
LOLALH T0rL 0 hEN P Raeull O DRI LR enaicheb e che g1ass
i t.hi t he, f -at to +at. f 0
SR Ak 191 ERD9ER8 e o8 821 od L BTG Ebnlefb B8 B8ee
| c !
LRERAN) SAEDAIPLDCIARG Thla & phbpnBBdriTedbe the glass
hi . f bl 0.5 hi gh f
Orfdndtn s gand (BPF & PLELer D!y 0 o o Thal ate
end fageyihavd NurdaPhAd & dMiRKRESSrdce SEAETa serﬂhr%rfbrafoly

the additional etching is as sane as that of the

§e$@'HiaBXgﬁ&£hie[}gi ?\Eréhﬁréfgxfa%llyeﬁbé’@id?% Lel2R)r 23Rd(q
the range to be deforned into arc face 15 g-at to +at)
angl. 0 RV abuat (§ns Blhedo 0851 aght Ushe0h168EVald'Rice having
a plate thickness t. Other content of the additional etching
is as same as that of the secondary etching of the third
embodiment (8T25), and the range to be deformed into arc face
(~at to +ot) and an evaluation method of radius of curvature
R are alsc as same as that in a third embodiment.

While embodiments are described in detail above, the
specific description will not particularly limit the present
invention. Inparticular, not limited to the production method
of the embodiment using a photosensgitive film for masking
treatment, it is also preferred to form a coating layer by
dipping the glass base material GL into a liquid bath retaining
a masking material in the case of the second embodiment, for

example. With such a configuration, the coating layer can be

provided also in the circumference of the glass base material.
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R are also as sane as that in a third enbodi nent.

Wi |l e enbodi nents are described in detail above, the

specific description will not particularly limt the

present invention. In particular, not limted to the

production nethod 20 of the enbodi nent using a

phot osensitive filmfor masking treatnent, it is also

preferred to forma coating |layer by dipping the

gl ass base material GL into a liquid bath retaining a
Skl erial in the case of the second enbodi nent,

ggﬁﬁgﬂémeﬁffh such a configuration, the coating

lﬁé%w@%ﬁé%ﬁ%@ﬁ a8 P 5 T S o
FRE et Cifed ot (e P Gk SHORhBSH Nereo Siasg - che
136 5 B BLORL I LERMITEDL Y. tagnggﬂ&e@ ke

a er remal ns.

SLACE ' a?{ﬁth@ﬁ}? B ehigl e é%nl‘:‘Q%falHé‘BSQe rhétéxsial GL

pre erred to 'h it In advance to a propri

SS?; tt.fﬂﬁiﬂé%lss#%S@f@f&&ecﬁ%‘*%h@n if. ﬁﬂHHV%fnce to an

by an et'ching tTeatnment Fig. 51s a flow

e
sggf%pmdceap%sesn@ﬂi&aes%w %feﬂéwt @%uegoweo thigdor

ment. A gl ass substrate produced in the third

eabodigenin it H3ag, cfoicRx@npl e, as a cover glass of
a liquid crystal |splay of a nobile phone. Al so, the

gl ass pigibst rat g FBYw hendisednds aasghass: Substdwaireron

the user side 15 constituting a touch

PANGE  +NCIHPORAtd rii ol ieenst ala glass substrate produced
in the third embodiment is used, for example, as a cover glass
of a liquid crystal display of a mobile phone. Also, the glass
substrate may be used as a glass substrate on the user side
constituting a touch panel-incorporated liquid crystal
display.

In the third embodiment, in place of pasting a
photosensitive filmmaterial, a photosensitive film is provided
by a dipping method (8T21). In the dipping method, a glass base
material GL inavertical position is dipped in a bath containing
a coating liguid (photosensitive agent), and the glass base
material GL is drawn up at a rate corresponding to vigcosity
of the ceating liquid, to form a photosensitive film having a

predetermined film thickness. Prior to the treatment of step

8T21, the glass base material GL may or may not be provided with
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display. In the third enbodi ment, in place of pasting
a photosensitive filmmterial, a photosensitive film
is provided by a dipping nmethod (ST21) . in the

di ppi ng nethod, a glass base 20 material G in a
vertical position is dipped in a bath containing a
coating liquid (photosensitive agent), and the gl ass
base n%%%[ial G is drawn up at a rate correspondi ng

B IPELOR 1SFEI6P FREELBAting liquid, to forma
hot iti fil [ , det, i ned fil,

Pt oo L4 110D DRcL RS LALLM U0 e
| b ter] , Gl . t.b id i t.h
$82% B3RP, £ PREFEEHSE ST ik R 95% RaSg e fad L theo

terial,, G 4 d_w hat, 4 t
I e RN T
i at ertal ed
ohue AL it s, amt W cadladop by Allanisdc .
%E%% t%g?aﬁg gésuo%e'i‘é*réb ye T?X%h% ﬁll%ltgﬁitbsapég %a.(:gggi CGL in

T

(93

ase nateri condi tion

deyel-epads yoh Qs%v@fllﬁ?%kei@ghtﬁoérygi]ggl ihPs fHPi/@r}Z ., 88 remove

unexposed part 2A o otosensitive [ayer

L [EexpoddP 'fﬁ'i%t Bﬁ?@f It El?é‘tﬂgﬁﬁto%entstﬂﬁi'trlé odydRGe @Rda) .

the back faceé O of glass base material G  Is covered

Wi th ardRRigH t ALt r LB ABM N Fend1Y H50F kHBE 5@ dback face
resi stance. Fig. 6 shows the resist |layer 2B that

WE lgl aB8thalte itdhad) @nds dcpatbdWieh d 148 L1 A 8B having
open w ndow HO that wll be etched. As depicted, the

padtbtirild BeidGves Ssipided Fhg oughno@R0the arskist layer
breadth to achieve partition

2B that will not be etched, and a partition line GV and an open
window HO that will be etched. As depicted, the partition line
GV is formed through length and breadth to achieve partition
intouse areas as glass substrates. The open windowHO is formed
into an oval shape inside a use area as a glass gubstrate. The
open window HO turns into a through-hole by a primary etching
treatment of step ST24.

Next, glass base material GL covered with the resist layer
2B is dipped in a chemical polishing bath, to effect primary
etching with a chemical polishing liquid (ST24}. This primary
etching is effected until the glass base material GL is
pPenetrated by etching the partition line GV and the open window

HO in the direction of plate thickness of the glass base material

GL. Therefore, at the end of the primary etching, the glass
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15 into use areas as gl ass substrates. The open w ndow
HO is forned into an oval shape inside a use area as
a gl ass substrate. The open window HO turns into a

t hrough-hole by a primary etching treatnent of step
ST24. Next, glass base material G. covered with the
resist layer 20 2B is dipped in a chem cal polishing
ath, to effect prinmar etchin chem ¢

B8 L st G e b ratad At B buBe IR et aes
effected until the glass base material G is

PRRRE T3S by et OHi gBet RRTpEr 9t ildme F¥e Gv and the

¢ hE”th%‘edﬁ’%%g%'r%'s{?ag?% UEFE 1S mnBeRd ot ThaTa Ry Bae

pledbe. iy 8alx%eggﬁpl theegl2ss, A9.haze 1B r'ae'xg&?ple

se alr a uralle (0] ass
h
5 38 Ul 0L . D ) BB SUERLSTRD
h 6
P95 (R SEALA, LLEE P  af P <

St‘f@féﬁ &4, IReSULO-Zdner, Lhata QG135 8 S&{Eﬁég%f kdbes

IS stored In one storage case, and a plurality of

§£Q@&%é@%@&o ar endhpped ﬁcﬁtl%]:ﬁn%hﬁmzﬁm pol i shi ng
bat h olishing rate of the glass base material G is

pref er@bl%n 4@ Sl 8% Rhe'g1la@3%a 2N0a FEF & IPE £ aARIfL rably
about 3 mMmn. This is because if the polishing rate

5 /A0 tbOMe s LA HUTBREEB b (¥ %%h'toﬁ WRY/QEHCT )This is
el'uted fromthe gl ass base naterial Wl adhere again
becihie: elfch@d parishin daiteei S\kd® kﬂi@her hO§ Bd €5 tddfponent
(reaction product) eluted from the glass base material will
adhere again to the etched partition line GV to deteriorate the
flatness of the glass end face. Composition of the chemical
polishing liquid is as same as that of the foregoing
embodiments,

In either case, the glass base material GL is separated
into a plurality of glass substrates 5 ' 5 at the end of the
first etching. End face of each glass substrate 5 is slightly
sharp and forms an acute angle, as shown in Fig. 5(b).
Accordingly, a protruding portion PK can become an origin of
¢racking during use of the glass substrate 5.

In the third embodiment, as the primary etching ends, the
plural storage cases holding the glass substrates 5 -+ 5 are

transferred to another chemical polishing bath, and end face
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flatness of the glass end face. Conposition of the
chem cal 15 polishing liquid is as sane as that of
the foregoi ng enbodi ments. In either case, the glass
base material GL is separated into a plurality of
gl ass substrates 5 5 at the end of the first
etching. End face of each glass substrate 5 is
in htly 20 sharp and forns an acute angle s shqwn

h e 5151%5} subg EBF%.%@FW%W&?%&QSS%F?r or?ogkshmg
can becone an origin of = crackin ur | use .of th
ﬁ?'é%§fs@b%t9195?§d€r§’ By chRBIthT PYe %ﬂhﬁgmm /mga ‘?’ﬁ@lgher'
grlna etchlng_ends t he Iural storage cases
BE dMNF HE L5 a0LY sebtt &t ¢9/8iN5 are 25 transferred

t o anat her_ ch bat .and .en

of cadlt BITAEN e PP R & B LU THy Pt 5y &F Line
E9'dhRILRG o 5. Blow I8 AECONAERY, SLERLAG o CRL LAY ng

nore pretera

ﬁéré‘lérgégj\;‘ gdsﬁg Qné%%déf 3611% 'Hs@s?ﬂé‘ﬁha&aé .‘Lég%a‘%grmed

pen MﬁndOM/ are er et
g%t%ga&yémi graggﬁél agbgngln end face of
ass substr te IS de orne Into an arc havi ng

rad| USFle SUEY MR Bn EhE fa{eLhsS é’"ﬁnl%%seQGbét@&?téﬁs at

t he glass substrate 5 at the end of e secondary

ehehém din 3R isE88LaRBPNE chi e i nlAndehOs IRid B0l The
glass end face into an arc results from progressi on of

8LEb ML idh IJFe gaELZORd atadl riekld AR hAcl h&suliAWre
due to peeling of a termnal end part TE of the resist
progression of etching in the horizontal direction in the
drawing due to peeling of a terminal end part TE of the resist
layer 2B from the glass GL. In other words, in the third
embodiment, the resist layer 2B having adhesiveness of such a
degree that the terminal end part TE is peeled off to a certain
extent by the etching ligquid is formed.

However, in an actual production, the entire end face of
the glass substrate S need not necessarily be deformed into a
perfect arc face, and it suffices that the acute angular portion
of the protruding portion PF is deformed into an arc. That is,
in the secondary etching (8T25), it suffices that the range of
-at to +at from the center of plate thickness ¢ of the glass
substrate 5 having plate thickness t is deformed into an arc

face having radius of curvature R (see Fig. 5(d)). Here, 0.35

£ £ 0.5 1s satisfied, and all (o = 0.5) or most (0.5 > o =
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| ayer 2B fromthe glass G.. In other words, in the
third enbodinent, the resist |ayer 2B having

adhesi veness of such a 15 degree that the term nal end
part TE is peeled off to a certain extent by the
etching liquid is forned. However, in an actua
production, the entire end face of the glass
substrate need not necessarily be defornmed into a

BerThctl S8 FRLcatnaT 118 JHARELEUb R A he Beapess 2n arc

ular portion 20 of the rotru i n ortion. PF
Bars s aHoaPE, CTRAIE R PN ERE SetSiAny, Stehing

iéfg ng (ST25), it suffices that the range of -at to
rontthe center of plate t hi ckness 0 of the glass

subst rﬁ$gggh ég? Vlglt(ﬁeﬁé ﬁggef\;autrva‘%uﬁgf Ry %actﬁ.lglly

an arc ure (se

S By 35 B0 B b B0 fhled na

9£cé e g %%é%vé&b.ﬁ{c{e@} & n?l?ﬁe 0P ShwAdH atlf Die Jaé‘é!t 'YF the

Ius of curvature R b ondary

st %§JF %llgé% ahg f ﬂ%‘"’l‘i‘ ng; £ %eOfraBBEVéfLHese'ﬁ '13%212,

a sllg y Wavy concavo-convex shape wh

2R4 A¢S YA ch»@ét?uxeé‘%f Eﬁ&%l‘a%sogﬁcﬁ”f‘é%% Y8d8fa1%ated as R in

m croscope. Wien all or npost of the actual glass end

tacepfaddrs %&Bwl&@aé@ngenoﬁlg 988 1. QaRarc rafidiha@fing

curvature of 'the glass end face is evaluated as Rin

thei ks esertursRectli gald QRprbBefit8a Bk @) sodidal fnd AGRd an
having 10 radius of curvature Ris represented by a

sotifhdd ﬁema@draaﬂusabe dase diadel RY = 8dh21s #fd an arc face
curvature R, = 1.02R and an arc face
having radius of curvature R. = 0.98R are represented by broken
lines. Therefore, when all or most of the actual glass end face
ig positioned within the region represented by the broken lines
in Fig. 5(e), radius of curvature of the glass end face is
evaluated as R.

By the way, polishing time is set so that radius of
curvature R at the end of the secondary etching is preferably

0.4t or higher {R 2 0.4t), and more preferably 0.5t or higher

{(R20.5t) for all or most of the end face of glass having plate

thickness t. Considering the production efficiency, it is
preferred to set the polishing time sco that radius of curvature
R satisfies 0.4t < R £ 0.6¢%.

As the secondary etching as described abkove ends, the

storage case storing the glass substrate 5 is dipped into a
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havi ng radius of curvature R_ = 0. 98R are represented

by broken Ilines. Therefore, mhen all or nost of the

actual glass end face is positioned within the region

represented by the broken Iines 15 in Fig. 5(e),

radi us of curvature of the glass end face is

evaluated as R By the way, polishing tine is set so

that radius of _curvature R at the end of the

E%%Jon%l%? VK APAGERS ]i?rséisér apY§r 4P 4 6?‘“1%1’@‘131&0 (CR“‘Blete

g and nnrgwggeferablg 0.5t or_higher ZOC%R ? 0.

B]P? SPEREF TR SFTEhk: efd PACE® SgPESS 1A fgching

E te thlc ness .t . CbnS|$er|n t he ro ucti.aon

FE7F ey FOF Foed st ghadeg, %Bla%’ %E?‘“ e pSPFslm Elél CRES
t radi.us_of curyvat at sfies 0. <

SaNEETE FHS Sadti Je iy ohbE a PadaFapdpeti 1o tne

eyasé JB i stor ge cqge storing the glass substrate

ppeg. it & off tank and the resi st

'(asg)ﬁ%ae%s%?ﬂ%ﬁazw;vzedzﬁg%y AR

BESLBLLL e o 2BuHBY 061 L AN AL 20 boewsn%f the

ass en &ce nay ormed into an arc ce mhlle

F?tt%e %fs &93&5 at gn Snd SULWNSE: gAGs G5 %imﬂﬁ%ga*&%‘i@

enmbodi ment’, it i3  possi
pé@ﬁy&&& Qﬁﬁeaub%g@é&x@@%%%egekhsctmltg 522884,
of glass, and nerits of glass including acid
resi stance and heat resistance can be effectively
exerted. 23
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What is clainmed is: 1. A nmethod of producing a gl ass
substrate for producing a plurality of gl ass
substrates for el ectronic device fromone sheet of
gl ass base material, conprising: 5 a resist step (ST2)
for providing a resist layer having hydrofluoric acid
resi stance on a front face side of front and back
ces.of the q%ass base material; a partition step
%%?E)l?o?liﬁﬂQ: ti6ni ng the gl ass base material into a
plural%ty of form 10 Ijn

by . titi
P oL Sl B S5 LS, B0 A0 i
f t f i d f th I terjal, b
It i Xy S LI
tchi th I b t.erial havi
GSRA) LEro S REGRL O, PRl hov DO

15 mat £ rf.e%li sﬁ:r 8%% (}%ﬁgﬁefﬁ% %ri’oivq.%in <J=1 IJ:"‘J’e sq%%gﬁggglg htar\]r%ng

partition line. T “producing

ﬁya§5fﬂ&f€%c95%ﬁs‘l@ncg <91J1 ur ?J:c?rtl%/ f%]::egéf)tg% oéfhfr nt fand

substrates for electronic device fromone eef o

ghagsed ter i sing: esi st step
(STll-§%%§fﬁ?g%ep 23?3??%é§. réﬁ?a ace resist |ayer

havi ng, hydrQkl Bar bee@cicthaleshst Ges: i hgt eh¥ Plhsfbase

front face §|de of.front and.back faces of the glass
Raserismtieficak ,spmalqtr}r oY i g razhagk ffo%@ng;eélﬁérgition
a

| ayer having 25 hydrofluoric acid resistance on ack
tage e aebat et Pet®8rald the glass base material from the
front face side cof the glass base material by laser light or
a cutter blade; and

an etching step (8T4) for etching the glass base material
having undergone the partition step to thin the glass base

material from a back face gide, while deepening the partition

line.

2. Amethed of producing a glass substrate for producing
a plurality of glass substrates for electronic device from one
sheet of glass base material comprising:

a resist step (ST11-8T13) for providing a front face
resist layer having hydrofluoric acid resistance discretely on
a front face side of front and back faces of the glass base
material, while providing a back face resist layer having

hydrofluoric acid resistance on a back face side of the glass
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base material in a position corresponding to the front
face resist layer; a partition step (ST14) for
partitioning the glass base nmaterial into a plurality
of use areas by formng a partition 5 line that does
not penetrate the glass base material by etching the
part where no resist layer is provided in the glass

gase mat eri.al; and an etching step Squ% f.or etching
AgS MR TSR Al 485 2pRSEI IR &9 eSPﬁnfliHBgcfo di§ drrkaface
the.front face resist layer and 10 the back face

FEETEY 19XRT are peeled off, to thin the glass base

A 'ré"maﬁ‘”é%%?e | ﬁﬁ% &?@%b&%ﬁd@”%eTfa@é

pLoducing . allt glass substrate

frecr ronl fochebith i ons L SeRegron T crind ppasticion
I 5L ST121-ST

prow SA Psﬁ'tpr’e?%%artrgit??es £ shilaficdARh Lerening

P e;?ahl&% aﬁb L& &Stl%.g’%gf O 1%4t e tl"i‘e]c l%rgs base

Ide O fro b e gl ass Pase

pRteria)., uhle prOV|d|ng a back face reS|st | ayer
hav?ng Zoé%ydrofluorlc acid resistance on a back face

si de of, LRen%h Ss%eﬁb@ﬁlé'ﬁa%%ﬁr' @tl.ClehgatRQ%l’Itll% glass base

correspondi ng e front face resist layer; a

8LPaF Al GR eﬁ@raohéI%%nft@fatseﬁer@tdnengé@ Ielsa.s,% D8RG an
material into a plurality of use areas of glass

EHOMI A &Y rdBi&t Chiyg the B@éieSd\‘&rfe 09 fEsh Hhe glass

| ayer is provided in the glass
base material, while deepening the partition line (ST16}.

3. A method of producing a glass substrate for producing
a plurality of glass substrates for electronic device from one
sheet of glass base material comprising:

a resist step (8T21-8T23) for providing a front face
resist layer having hydrofluoric acid resistance discretely on
a front face side of front and back faces of the glass base
material, while providing a back face resist layer having
hydrofluoric acid resistance on a back face side of the glass
base material in a position corresponding to the front face
resist layer;

a separation step (ST24) for separating the glass base
material into a plurality of use areas of glass substrate by

etching the part where no regist layer is provided in the glass
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base material; and a deformation step (ST25) for
deform ng a center region of plate thickness in a
gl ass end face into an arc face by further etching
the end face of glass substrate. 5 4. The production
nmet hod according to any one of claims 1 to 3,
conprising a filmformation step for form ng an
ntlreflectlon coating on the entire front face side
gﬁth@a s 586 material prior to the resist step.

10 5. The roductlon met hod _according to claim?2 or 3,
wher ei % df%&f?ﬁ%?’éo“g@aﬁ%ﬁbsﬁ%@?%ﬁ Bing GefiRFer region

of plate t hi ckness | ass _end face deforned
oty s i Eiiete 1 AR il T4 SRS AR BRGE PG ther
arc face satl es 0. &G with 15 respect
GBHAT e~ 4% 5@15?58 ngg%?ﬂ%s gﬁ‘-ﬁ?&%ﬁﬁst rate. 6. The
production nethod according to claimb5, wherein the
arc face is formed in a range of -at to +at (0.35 <_a

racs Lun R e et Do LA AL KACESy Uelf of M ime
ereQU§t 'cg&?;{ﬁsmg, 2CELAl PO & a's@eé £8P S n Pt

the anti n coati ng,
LayeterPect R d¥Chy énTﬂg rfBﬁ.FIre’ f?‘Bﬁ %gs ld%yeorf the
are lamnated in this 25 order on ass front face

QYa§Q%$§é'rz{b9:er%§18prIQF pcsoaﬂectﬂe%@sees@@ﬂ accordi ng
to any one of clains

5. The production method according to c¢laim 2 or 3,
wherein a completed glass substrate has a center region of plate
thickness of glass end face deformed into an arc face, and radius

of curvature R of the arc face satisfies 0.4t < R € 0.6t with

respect to plate thickness t of the glass substrate.

6. The production method according to ¢laim 5, wherein
the arc face is formed in a range of -at to +ot (0.35 £ £0.5)
based on center of plate thicknegs O of the glass substrate

having plate thickness t.

7. The production method according to claim 4, wherein
as the antireflection coating, a 8i0; layer, a TiC; layer, a
S$i0; layer, a TiO; layer, and a Si0O; layer are laminated in this

order on a glass front face by sputtering.
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1to 7, wherein the glass base material is alkaline
glass. 5 9. A nethod of producing an el ectronic device
conprising the step of incorporating the glass
substrate produced by the production nmethod of any
one of clains i to 8, into an electronic device as a
cover glass that will be in contact wwth a user. 10
10. A nmethod of producing an el ectronic device
conprising the step of incorporating the gl ass

substrate produced by the production nethod of any_ |,
one of% ¢l APRPIPIGLEON ekhPhACEPEIPD AP RE PRELH S 121ms
nmenber of user ?gge in a touch pane ouch

of t ou,
pah®l Zi nEEH5dra g1 35t aRP%Fe\?P&éFl?Bi Ys alkaline glass.

9. Amethod of producing an electronic device comprising
the step of incorporating the glass substrate produced by the
production method of any cne of claims 1 to 8, into an electronic

device as a cover glass that will be in contact with a user.

10. A method of producing an electronic device
comprising the step cf incorporating the glass substrate
produced by the production method of any one of claims 1 to 8,
into an electronic device as a member of user side in a touch

panel of a touch panel-incorporated display device.
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