TI TTLE OF THE | NVENTI ON d ass Substrate for Flat Panel Display, and Process
for Producing the Same BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a process for producing a glass
substrate for a flat panel display, the glass substrate having a surface
patterned in a predetermned formby wet etching. 2. Description of the
Prior Art Flat panel displays (FPD) include flat display devices such as
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The present invention relates to a process for producing a
glass substrate for a flat panel display, the glass substrate
having a surface patterned in a predetermined form by wet
etching.

2. Description of the Prior Art

Flat panel displays (FPD) include flat disélay devices
such as plasma displays (PDP), liquid crystal displays (LCD),
field emission displays (FED) and electroluminescence displays
(ELD). 1In these flat display devices, a thin glass substrate is
used in their front and/or in their back. |

With respect to substrates fox FPDs, there are common
technical challenges, i.e., reduction’in weight and reduction in
thickness, regardless of the kinds of FPDs. Moreover, there are
different technical challenges depending on the kinds of FPDs.
Therefore, patterning is applied for glass substrates depending
on the kinds of the FPDs for which the glass substrates are used.
In this specification, the term “patterning” generally means to
process at least a part of the surface of a glass substrate into a

predetermined form by etching. It specifically means, for




exanple, to reduce the thickness of a glass substrate by etching the entire
surface of the glass substrate, to etch at least a part of the surface of a
gl ass substrate after application of masking, and to formsteps on a gl ass
substrate by controlling the amobunt of etching depending on positions in
the gl ass substrate. For exanple, partitions are required to be fornmed in a
gl ass substrate for FPD. Known nethods for formng partitions into a stripe
formor into a matrix forminclude a screen printing nethod conprising
screen prinekApRrleditel ratdudecthadhacknpenvéd glas/m'sugswaﬂe bBretchangiti ons,
foll owed by burning, and a sandblast nethod conprising applying a
di el ectric phetentivg purdasce chvhe glon sebwiraty, 40 atehetdeast apmnti on by
sandblast. In addition, with respect to glass substrates for LCD and those
for FED, re@fitheomtfacemickmdass shbgitaate adbten pnpdcatson odguiaskingCurrent |y
mai nstream net hods for reduction in .thickness of glass substrates include
a wet etchi Agdnin flovm stepsr ¢vianglasreaitbattatepbyicmitnglljhgsthesabsurt es usi ng
an etchant, a nmechani cal polishing nethod conprising physically polishing
a gl ass subef pschimy dlewlebidgggampmaiti@meom tberglasaulsitratgrai ns, and a
chem cal nechani cal polishing (CMP) nethod which is a conbination of the
above two net hodsFosien@en pleygpastibomsaars requifed tarke depmedsimack caps,
i npressed gl ass substrates are required. Patterning techniques known today
i ncl ude a begbass pubhtehtenfashFED. pdoewm rup tho dsf farcfaubys parditiansi ng
portions which will be

into a stripe form or into a matrix form include a screen printing

method comprising screen printing a dielectric paste repeatedly
which will form partitions, followed by burning, and a sandblast
method comprising applying a dielectric paste, drying it and
then réﬁoying an unnecéssaiy portion by sandblast.

In addition, with respect to glass substrates for LCD and
those for FED, reduction in thickness of glass substrates is
required. Currently mainstream methods for reduction in
thickness of glass substrates include a wet etching method
comprising chemically polishing glass substrates using an
etchant, a mechanical polishing method comprising physically
polishing a glass substrate by rubbing a pad thereon using
abrasive grains, and a chemical mechanical polishing (CMP)
method which is a combination of the above two methods.

Since glass substrates for ELD are used as back caps,
impressed glass substrates are required. Patterning
techniques known today include a blast method in which

patterning 1s effected by sandblasting portions which will be

-
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2 thinned, a press formng nethod in which patterning is effected by
pressing a nold agai nst a glass substrate heated to a high tenperature, and
a mechani cal polishing nethod in which a glass substrate is polished by
rubbi ng a pad thereon using abrasive grains. As described above, when
patterning glass substrates for FPD, nethods using nmechanical polishing
have conventionally been enpl oyed. However, such nethods have the follow ng
problens. A first problemw th nechanical polishing is that there are

physi cal |ithimi¢dna presfsi foenpiaid erethogl isevhiivd pattémnidig {d effieictedo pol i sh
gl ass substrates in the order of mcroneter. Even patterning in the order

of mllinetby pessihg 4 meldagabndrshrgies sulfstwasatieadtad €v v Bigh ace
conditions. The nmechanical polishing is therefore unsuitable for glass

substrates tompdraphaysandathéclodhiyalhpdldshide metitdd datwheéhed has a
probl em of producing | arge anounts of abrasive grains and ground gl ass

dust, resul glaws sabateivslisapolinhed Sychubldakea Pud bBessisih acangl a gl ass
substrate. In addition, simlar to the nmechanical polishing, the sandbl ast

met hod resubbsasiveupg@insfactory surface conditions, and the nethod is
therefore unsuitable for glass substrates for displays. Furthernore, the

press form ng netAeddrziledabavenwhen i (tePhdalyclnep sadsitrheease a nol d
i s pressed against a gl ass

FPD, methods using mechanical polishing have conventionally

been employed. However, such methods have the following

problems.

A first problem with mechanical polishing is that theré
are physical limitations to fine patterning, so that it is diffiqult
to polish glass substrates in the order of micrometer. Even
patterning in the order of millimeter results in glass substrates
of unsatisfactory surface conditions. The mechanical polishing
1s therefore unsuitable for glass substrates for displays.

On the other hand, the sandblast method has a problem df
producing large amounts of abrasive grains and ground glass
dust, resulting in accumulation of such waste on the surface of a
glass substrate. In addition, similar to the mechanical
polishing, the sandblast method results in unsatisfactory surface
conditions, and the method is therefore unsuitable for glass
substrates for displays.

Furthermore, the press forming method has a problem of
high production cost because a mold is pressed against a glass

substrate while making the glass substrate into a high
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substrate while making the glass substrate into a high 3 tenperature
condition until it is softened. In addition, this' method has anot her
probl em of high production cost of the nold wused in the nmethod. In view of
t he above circunstances, it is considered that for the purpose of
patterning on the surface of a glass substrate by etching, the chem cal
pol i shing nethod using wet etching is advantageous rather than the nethods
of nmechani cally polishing. However, since conventional chem cal polishing
met hods  usd¢emybmafthererdéondiaddnml unthl ¢his softextading Iacaddition, ehidiants, there
are problens of erosion of a masking |layer or peeling of a nmasking |ayer
froma gl assnetlsd hatseadothewpebbhimoef hibgh pitioidalt o meobo@d ther mfedd M ng
masks have been established yet. The present invention was nade in view of

t he above mseld iantheAnethoadobj ect of the present invention is to provide a
process for producing a glass substrate for FPD, the glass substrate being

patterned with hi i vdeauofichie ybdvy oiremmatdiees, sitribasm sitlletrb t®laass
substrate a cover layer of high chem cal resistance and hi gh adhesi veness

prior to wetfoethbipgrpeswof patpévintcon thasarfadhs bl al gldsy siPiratdMVARY OF

THE INVENTION In order to attain the above object, the present invention

provi des a pyoerdsnigorther ciemiogl polilshifgSuleshbat wsing widtRtchiifg is
advantageous rather than the methods of mechanically
polishing.

However, since conventional chemical polishing methods
use hydrofluoric aciad, which 18 a strong acid, for etchants, there
are problems of erosion of a masking layer or pecling ofa
masking layer from a glass substrate during'etcﬁing. No
suitable methods for forming masks have been established yet.

The present invention was made in view of the above
problems. A main object of the present invention is to provide
a process for producing a glass. substrate for FPD, the glass
substrate being patterned with high accuracy by forming on the
surface of the glass substrate a cover layer of high chemical

resistance and high adhesiveness prior to wet etching, and to

provide a glass substrate for FPD.

SUMMARY OF THE INVENTION
In order to attain the above object, the present invention
provides a process for producing a glass substrate for FPD, the

glass substrate having a surface patterned in a predetermined

4




gl ass substrate having a surface patterned in a predetermined 4 form the
process conprising the steps of: formng a cover |layer on a part of the
surface of a glass substrate; etching the surface of the glass substrate
except the part having the cover layer forned thereon by a treatnent using
an etchant containing hydrofluoric acid; and renoving the cover |ayer. A
first preferable exanple of the cover |ayer includes one fornmed by film
transfer using a resin selected fromepoxy resin, polyvinyl acetal resin,

pol yester rfiio, ehg ﬁﬂo@@é@r&&{:ﬂ%iné thas t 1R Sflﬁirnﬁ)ifngﬂac%r earial. A
second preferable exanple of t cover layer includes ~one fornmed by coating

a resin as ¢h d pawbiof HeSs@ffRe! eflalg10Ws A TaYE LBECRASEEhE @\IrTacPO! yam de
based resin, polyester based resin and pol yethyl ene based resin or by

coating a set thé @ads salbsrtammkeépalth@fp@r@ﬁ\mng&we@+erl sol ution
bei ng obtained by dissolving the resinin a solvent. Athird preferable

exanpl e of fdign€@tBerkan Wy 'anﬁﬂéhq%eﬂf‘%mﬁgrﬂ?@t@)faﬁ@rc%%’%al?ﬁi:ﬂé' ng using a
resin as it is which is selected from polystyrene based resin; polyam de

based resi nhygpbfigstes aci&sﬁﬂdr&%@v?d?m@'dﬁe*}yi £y based resin or screen
printing using a solution as a raw naterial of a cover material, the

20,1400, 8 O By SR aaB 0 88 o Ml i e st
hi gh adhesi fanesd biyofihPeSansfer using a resin selected from epoxy resin,
polyvinyl acetal resin, polyester resin and fluororesin as a raw
material of a cover material.

A second preferable example of the coverrlayer includes
one formed by coating a resin as it is which is selected from
pﬁlystyrene based resin, polyamide based resin, polyester based |
resin and polyethylene based resin or by coating a solution as a
raw material of a cover material, the solution being obtained by
dissolving the resin in a solvent.

A third preferable example of the cover layef includes one
formed by screen printing using a resin as it is which is selected
from polystyrene based resin, polyamide based resin, polyester
based resin and polyethylene based resin or screen printing
using a solution as a raw material of a cover material, the
solution being obtained by dissolving the resin in a solvent.

Since each of the above three types of cover layers has a
high chemical resistance and a high adhesiveness to glass
substrates, only the surface of a glass substrate except a part on

which a cover layer is formed is etched even when being treated
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substrates, only the surface of a glass substrate except a part on which .a
cover layer is fornmed is etched even when being treated 5 with an etchant
cont ai ni ng hydrofluoric acid. Accordingly, glass substrates for FPD can be
produced, the glass substrates being patterned with high accuracy. The
present invention can achieve a reduction of running cost since a glass
substrate is directly patterned using an etchant. In addition, since a
pattern is fornmed through an etching treatnment to a glass substrate, it is
possi bl e t owitklackitvkant eoaitapoing duysi noifi wdriaracidubj Actecdinglyhe treat nent.
Moreover, in the present invention, a cover |ayer does not peel froma
gl ass subst ghass antisttates foasEPE eanobs girediiced, \thet ghagsheubgimtessubstrat e
to a depth of about 1 gmor nore since an acid resistant cover material is
adhered firrkyng @pathergédswithubhsgh atceurheyt he present invention, it is
preferable for the etchant to contain at |east one inorganic acid sel ected
from hydrochl ori cThagksexut] inwdmtiani chmadhpéros phesdactondof suaddhgi on to
hydrof luoric acid fromthe viewpoint of controlling the etching rate. In
t he present cositveirideon, gliasans il raitevipadiriecoly ppttarardd ngingad i on products
such as silicofluoride conpounds caused by etching fromattaching to a
gl ass substetdleant.t iIa agdefienabirce hapatterreicionhedothmiuglatan east one
surfactant selected from carboxylic acid based surfactants, phenol based
sur f act ant setdningetbastade atinboc ighats subst i yt@citdisepoesiblased

selectively etch portions which are subjected to the treatment.

Moreover, in the present invention, a cover layer does not peel

from a glass substrate and it is possible to selecfively etch the

glass substrate to a depth of about 1 um or more since an acid

resistant cover material is adhered firmly to the glass substrate.

In the present invention, it is preferable for the etchant

to contain at least one inorganic acid selected from hydrochloric

acid, sulfuric acid and phosphoric acid in addition to

hydrofluoric acid from the viewpoint of controlling the etching

rate. In the present invention, from the viewpoint of

preventing reaction products such as silicofluoride compounds

caused by etching from attaching to a glass substrate, it is

preferable that the etchant contain at least one surfactant

selected from carboxylic acid based surfactants, phenol based

surfactants, amide based surfactants, fatty acid ester based

surfactants, phosphoric acid ester based surfactants, sulfurie

acid ester based surfactants, sulfonic acid ester based

surfactants, amine based surfactants, ether based surfactants
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Surfactants, phosphoric acid ester based surfactants, sulfuric acid ester
based surfactants, sulfonic, acid ester based surfactants, am ne based
surfactants, ether based surfactants 6 and nacronol ecul ar al cohols in
addition to hydrofluoric acid. As described above, according to the process
for producing a glass substrate for FPD of the present invention, an
acid-resistant cover layer is adhered firmy to a glass substrate.
Therefore, the cover |ayer does not peel fromthe substrate during an

et chi ng procesb néd¢hoan PRSculal d106helass sddisidRite kpdroftQoPR! heidied
sel ectively. BRIEF DESCRI PTION OF THE DRAWNGS Figs. 1(a) to 1(f) are

schematic views tRAatdéddribbaailove,Si&drdihghR) tié Prodeds Fbagroduhshgate for
ELD. Fig. 2 is a schematic view that illustrates an exanple of an etching

pattern of a glasssebbaddiatRif PPD Pt pdiedt tavéniiond aschematic view that
Il lustrates an exanple of an etching pattern of a glass substrate for PDP.

Fig. 4 is asscdeamaistant eywéhddyeér iy ldiaied ARntdiatPheghiss ibefr@teny
pattern of a glass substrate for ELD. Fig. 5 is a schematic view that

i ['1ustrat es THe@faf®| eholkovar 1ayehi duk Pabt geléquroﬁn kBB A AFape ass
substrate. DETAILED DESCRI PTI ON OF THE | NVENTI ON A gl ass substrate for FPD

manuf act ur ewaGARr#h RAchon g ProcBES TR al PALNLE YR el ERIYs SubsiIAbNRLSSEnt i al
steps: a step of

be patterned selectively.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1(a) to 1(f) are scﬁematic views that illustrate a step
of patterning a glass substrate for ELD.
| | Fig. 2is a scherﬁatic view that illustrates an example of
an etching pattern of a glass substrate for LCD or ELD.

Fig. 3 is a schematic view that illustrates an example of
an etching pattern of a glass substrate for PDP.

Fig. 4 is a schematic view that illustrates an example of
an etching pattern of a glass substrate for ELD.

Fig. 5 is a schematic view that illustrates an example of

an etching pattern of a laminated glass substrate.

DETAILED DESCRIPTION OF THE INVENTION
A glass substrate for FPD manufactured according to the
present invention results from the essential steps: a step of
forming a cover layer on a part of the surface of a glass

substrate (a covering step); a step of etching the surface of the
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formng a cover layer on a part of the surface of a glass substrate (a
covering step); a step of etching the surface of the 7 glass substrate
except the part having the cover layer formed thereon by a treatnent using
an etchant containing hydrofluoric acid (an etching step); and renoving the
cover layer (a renmoval step). In the follow ng, the present invention wll
be described step by step. (Covering Step) The gl ass substrate for use in
this step has no particular limtations as long as it is a known gl ass
substrate wglehs substisatd eyceppkhy gphithh@Bih g k6B, cdRER haykeEfdymedwever, in
general, soda |inme glass and non-al kali glass are preferably wused. The size
and thi cknetbeoéon by gl taeatmdist naimg arcetcdppnbponastdin gligdireflwbapendi ng on
the display device into which it is to be installed and are not
particul arl ncid fanhestchAs gt i@ pioaard repeving the toverdayer 4daperhovil t he
surface of the glass substrate, preferably used is one which has a chem cal
resi stance ste.t hin thefcduveinkayhe poseoit ervadedoni willdre detelibieid
cont ai ni ng hydrofluoric acid during the etching step described |ater and
whi ch has astapllbgsssegness such that the cover |ayer does not peel fromthe
gl ass substrate. In the present invention, the above cover |ayer is forned
by using a (€peering Step)n as a raw material of a cover material and using a
The glass substrate for use in this step has no particular
limitations as long as it is a known glass substrate which is
usually employed-in PDP, LCD, FED and ELD. However, in
general, soda-lime glass and non-alkali glass are preferably
used.
The size and thickness of the glass substrate are
appropriately adopted depending on the display device into
which it is to be installed and are not particularly limited.
As the cover layer to be formed in a part of the surface of
the glass sﬁbstrate, preferably used is one which has a chemical
resistance such that the cover layer is not eroded with an
etchant containing hydrofluoric acid during the etching step
described later and which has an adhesiveness such that the
cover layer does not peel from the glass substrate. In the
present invention, the above cover layer is formed by using a
specific resin as a raw material of a cover material and using a
specific technique.
As a first example, it is preferable to form a cover layer

by film transfer using a resin selected from epoxy resin,
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specific technique. As a first exanple, it is preferable to forma cover
layer by filmtransfer using a resin selected fromepoxy resin, 8 polyvinyl
acetal resin, polyester resin and fluororesin as the raw naterial of a
cover material. As a second exanple, it is preferable to forma cover |ayer
by coating a resin as it is which is selected from pol ystyrene based resin,
pol yam de based resin, polyester based resin and polyethylene based resin
or by coating a solution as a raw material of a cover material, the
sol uti on beipody vt aeztalyresins polye sigprt hvsineand flnoacsedineas thenrdvwi s case,
an organic solvent such as toluene, hexane and ethyl acetate is preferably
used as themsatereal of Ascavéhimatexiabple, it is preferable to forma cover
| ayer by screen printing using a resin as it is which is selected from
pol ystyrene basedAsesisecond| greamgde patsidprefirablpaloyfatrera basesd layesi n and
pol yet hyl ene based resin or by screen printing using a solution as a raw
mat eri al of by cxatengnatresimlas ithis sdichiiesnsdlected fodinapobyktyyediessol vi ng t he
resin in a solvent. In this case, an organic solvent such as tol uene,
hexane and babgld medhapelyamidechesabhysisepohsedthe dedenésin andhe present
I nvention, when formng a cover layer on a part of the surface of a gl ass
substrat e upbhgethydecarobasspaesin or bpwomeieg isabslution aoderawaterial, it is
possi ble to appropriately

material of a cover material, the solution being obtained by

dissolving the resin in a solvent. In this case, an organic

solvent such as toluene, hexane and ethy! acetate is preferably

used as the solvent.

As a third example, it is preferable to form a cover layer

by screen printing using a resin as it 1s which is selected from

polystyrene based resin, polyamide based resin, polyester based

resin and polyethylene based xesin or by screen printing using a

solution as a raw material of a cover material, the solution being

obtained by dissolving the resin in a solvent. In this case, an

organic solvent such as toluene, hexane and ethyl acetate is

preferably used as the solvent.

In the present invention, when forming a cover layer on a

part of the surface of a glass substrate using the above specific

raw materials of a cover material, it 15 possible to appropriately

form the pattern of the cover layer according to a specific

technique of forming the cover layer such as film transfer,
coating and screen printing.

For example, when using film transfer or coating as a
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formthe pattern of the cover, layer according to a specific techni que of
form ng the cover layer such as filmtransfer, coating and screen printing.
For exanple, when using filmtransfer or coating as a 9 technique of formng
a cover layer, it is preferable to formthe cover layer on a part of the
surface of a glass substrate by formng the coat |layer on the entire
surface of the glass substrate and, then, cutting and renoving the cover

aver cor ERIANSL 0L SoRpRRE 4 BByUb S ek ek B B o, 1,
ol ass subst Fare MY grye it Raflie Bk rEhr o et oBbokitar Pl 1o & part of
par torn. 1 ¢ At LBEonst TR a8 PO BB R P LR RIRS oy ot oy be
In the cases HREPEYrRARoBPR SHSR 33l FEHOSHRS e COVEF Sh¥F of a gl nss
by conduct | U REPRRMEER BrpdeionaEhisih Zadrirer oG FLpebye D Rape
di sposed on _the entire surface of the other side of the glags substrate
t hr ough app?flb%ﬁ F‘gﬁldofw en Ut b et pa'fnﬁn&)g@ra ﬁﬁ?ltép}‘h ©Phereto. In the
CRse Ut b RO h A TR R R LU SRt G S0

a part of the surface of a glass substrate by applying a raw

material of a cover material to a part of the surface of a glass

substrate through a screen corresponding to a pattern.

It is noted that in the present invention.a cover layer may

be formed either on clme side of a glass substrate or on both sides

thereof. In the cs;se where the cover layer is formed only on

one side of a glass substrate, when a thin glass substrate is not

demanded, it can be produced by conducting etching, which is

described iater, with a cover layer disposed on the entire surface

of.the other side of the glass substirate through application of a

raw material of a cover material thereto. In the case where the

coat layer is formed only on one side of a glass substrate, when a

thin glass substrate is demanded, it can be produced by

conducting etching without applying nothing to the other side of

the glass substrate.

(Etching Step)

The etchant used in the present invention contains

hydrofluoric acid as an essential etching component. The
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conducting etching w thout applying nothing to the other side of the gl ass
substrate. (Etching Step) The etchant used in the present invention contains
hydrof l uoric acid as an essential etching conponent. The 10 etchant is used
preferably at a concentration of hydrofluoric acid wthin the range from1
to 45% by weight, nore preferably from 1 to 10% by weight, and still nore

preferably from2 to 5%by weight. In particular, when patterning as in the

present inv on,. a hydrof l.uoric acid concentratlo exceedi ng. 45%
wei ght wi | | SHabat is uagtfeaeﬁ?wl& eru%gom%tr%% BYEr ‘bfgﬁgélca%“dadverse
effect of aff I ng the snopt hness et ched gl ass 0 On the ot her
hand, a hydr%ﬁ%]&rﬂp §EP§QC§'H&§1?%2 BﬁbYoVeF rmt%&npgai %\hél fgom wi | |
resul t |nat et chi.ng rat ich will _ require a too rruchtlrrefor

A 18] Bengpdnsti Aeaip]

et chi ng. by eig BHRTEnRT &S Y drosy 2chBPbling the

et chi ng rat referably used, is etchant contaipin | east one
i norgani ¢ aé?ﬁp ‘ec Ed}/“?rr 6?ﬁllrﬁfdr@?ﬁ(ﬂqtéeéﬁi’ag as 18 GchPf%?@lDJ nitric acid

and phosphor.i anngld i n.ad qﬂon fo hydrofl uoric, acid. In the Dpresent

i nvention, fP§ ?'fb“'vf’é?ﬁb‘g‘? ugric R eR-PRRFRP triadioR iexceplinE 4% ik h as
5|I|cofluor|de onpoynds caused by = etching fromattaching to a gl ass
substrate, n% ti U’sségt 18 aéﬁ“e@’(ﬂ%ﬁf&%’(ﬂﬂ Eaken %F b gdtcagki@ anr f act ant

selected f roererse effect of affecting the smoothness of an etched glass
portion. On the other hand, a hydrofluoric acid concentration
of lower than 1% by weight will result in a too low etching rate,
which will require a too much time for etching.

In the present invention, from the viewpoint of controlhng
the etchmg rate, preferably used is an etchant containing at
least one inorganic acid selected from hydrochloric acid, sulfuric
acid, nitric acid and phosphoric acid in addition to hydrofluoric
acid.

In the present invention, from the viewpoint of_preventing'
reaction products such as silicﬁﬂuoride compounds caused by
etching from attaching to a glass substrate, preferably used is
an etchant containing at least one surfactant selected from
carboxylic acid based surfactants, phenol based surfactants,
amide based surfactants, fatty acid ester based surfactants,
phosphoric acid ester based surfactants, sulfuric acid ester
based surfactants, sulfonic acid ester based surfactants, amine
based surfactants, ether based surfactants and macromolecular

alcohols in addition to hydrofluoric acid. In other words, when
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carboxylic acid based surfactants, phenol based surfactants, am de based
surfactants, fatty acid ester based surfactants, phosphoric acid ester
based ‘surfactants, sulfuric acid ester based surfactants, sulfonic acid
ester based surfactants, am ne based surfactants, ether based surfactants
and macronol ecul ar alcohols in addition to hydrofluoric acid. In other
words, when 11 conducting etching by use of such an echant, it is possible
to prevent etched portions from causing undulation or pits. In this step,

it is prefecabliecting@bethidiebl @8¥ of WiicdC8n SIHH MY, {khe Pasdipianpace of a
gl ass substrate into a depth of 1m or nore, preferably 100 to 700 m by

i Mersing tpeegénsetcho@Pddicns 'fr&ﬁ%ﬁ@ﬂ?%hn‘?ful%ﬁﬁ’io'i!gpittge etchant to the
gl ass substrate. Wien imersing a glass substrate in an etchant, it is

preferabl e to COMuehiSbelp Nk 1Y peafisidiledoPbRAPLEE TrBRT SUrdfce! Processing

vessel to contain the etchant and nmaking the etchant low. I'n this case,

the etchingagdp@cthy Witk Q&rﬁiﬂbaafﬁdgmssuﬁﬁbsﬂ‘fat@ i tgcﬁﬁiﬁ%t%fgi whi ch

can accomodate several tens of glass substrates therein. chnent of a

t her nor egul 8# in9re,d¥é fe@ ably 110D P6 IDRP AN Gy A RA rlif oUW B SN oOr
condition managenent in the etching step Decause 1t becoffes possible to

achieve a coabsfititedlt bhoGbecRRRLIHASH0IId CREALNLRY (b Lk S1a850P 1S NOt

limted particularly, but it usually I's preferable to conddct etching
Wi thin or ag@bgskdiee tenperature range from 20

When immersing a glass substrate in an etchant, it is
preferable to conduct etching by causing a predetermined size of
processing vessel to contain the etchant and making the etchant
flow. In this case, the etching capacity can be enhanced by use
of 2 ﬁrocessing vessel which can accommodate several tens of
glass substrates therein. Attachment of a thermoregulation
device to the processing vessel is convenient for condition
management in the etching step because it becomes possible to
achieve a constant etching. The reaction temperature in this
step is not limited particularly, but it usually is preferable to
conduct etching within or arocund the temperature range from 20
to 50°C by appropriately designing the composition of the
etchant.

This step may also be carried out in such a manner that
the etchant is discharged from the processing vessel
continuously while the reaction products caused by the etching
are filtered off through a filter or the like and the filtered

etchant is introduced to the processing vessel again. By using
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to 50C by appropriately designing the conposition of the etchant. This step
may al so be carried out in such a manner that the etchant is discharged
fromthe processing vessel continuously while the reaction products caused
by the etching are filtered off through a filter or the like and the
filtered etchant is introduced to the processing vessel again. By using 12
an etchant while circulating it in such a manner, it is possible to supply
an etchant which always is fresh and has a uniform conposition. Therefore,
a highly aceur atch®iichilnde tcieailmbhg itdn Heck endiwh welr,vittiz posdible tty even
when the etching treatnent is conducted continuously. In this step, a

devi ce whi chupglyianmetshyngankich adwalysbizl 2 sbf andthioganuaifores the |ike
fromthe lower part of the processing vessel can also be used. Use of such
a devi ce caronsgaditidire A@ledreforeoadiighinsadanaitece thliihboe catmmam reacti on
products formed on the surface of a glass substrate during the etching. In

order to enkamncke tchadaidtedtwith seabilingeveacwhen tip¢ edubivy Ryehthbhes, it is
preferable to hold a glass substrate vertically or obliquely depending on

t he vi scosi tiy cohdutec@taiihuoaslg.he etching conditions. In particular,
preferred is an obliquity from5 degrees to 45 degrees fromthe vertical.
(Rernoval Step) |nlhihhisenepala déelte ahHieh ddirigndusly ifedeetatbing step, a
bubbles of nitrogen gas or the like from the lower part of the
processing vessel can also be used. Use of such a device can
stabilize etching conditions because bubbles remove reaction
products formed on the surface of a glass substrate during the
etching. I-n order to enhance the effect of removing reaction
perduc-:ts by bubbles, it is preferable to hold a glass substrate
vertically or obliquely depending on the viscosity of the etchant
or the etching conditions. In particular, preferred is an
obligquity from 5 degrees to 45 degrees from the vertical,
(Removal Step)
In the removal step, after the end of the etching step, a
glass substrate is washed by an appropriate method and the
cover layer formed on the surface of the glass substrate is peeled
off by an appropriate method.
Next, the present invention will be described based on
drawings showing the embodiments thereof. Figs. 1(a) to 1(f)
1llustrate a process for producing a glass substrate for ELD

according to the present invention, which schematically show a

basic process of patterning. The following is a description of a
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gl ass substrate is washed by an appropriate nmethod and the cover | ayer
formed on the surface of the glass substrate is peeled off by an
appropriate nethod. Next, the present invention will be described based on
drawi ngs showi ng the enbodi nents thereof. Figs. 1(a) to 1(f) illustrate a
process for producing a glass substrate for ELD according to the present
I nvention, which schematically show a basic process of patterning. The
following is a descriftio_n of a 13 nethod for formng a pattern. A cover
| ayer 2 is methed for fdmning fapetterna gl ass substrate | which will be
subjected to pattern formation (Figs. 1(a) and 1(b)). The raw material of a
cover material tdAeveagpyeerd t® formed omsheupatfaxtecoflaiglaset |inmted
particularly as long as it is of excellent acid resistance. Polystyrene
based resisubgtiatest srhizhswill bsismbjpotedite grtasedoresitioanFiggol yet hyl ene
based resin are preferably used. The glass substrate is also not |[imted
particul arl ¥(a)l anderélhl , Riozlaak meategliaksf ancoven neateatial gbdss are
preferably used, Subsequently, the cover layer is cut along the outline of a
pattern by zppliedgtothpylabermmbsirase laimaocedsmiye pgrartoruliarly taze surface of
the gl ass substrate 1 is made uncovered (Figs. 1(c) and 1(d)). In Fig.1(c),
t he edged tlwoig 8sfidriscoft excellent pced yedidtmndehe Pubgstyateme bpeedendi cul arly.
After that, a specific portion of the cover layer 2 is renmoved (Fig. 1(d)).
The renovedrgant ipmlyester based resin, polyamide based resin and
polyethylene based resin are preferably used. The glass
-substrate 15 also not limited particularly. In general, soda‘lime
glass and non-alkali glass are preferably used.
Subsequently, the cover layer is cut along the outline of a
_ patterﬁ by-éutting or punchiﬁg. Thus, a necessary portion in
the surface of the glass substrate 1 is made uncovered (Figs. 1(c)
and 1(d)). In Fig.1(c), the edged tool 3 for cutting is pressed to
the substrate 1 perpendicularly. After that, a specific portion of
the cover layer 2 is removed (Fig. 1(d)). The removed portion
corresponds to the substrate portion to be deleted by patterning.
When the treatment shown above is finished, the glass
substrate 1 is coated with an etchant or is immersed in the
etchant to form thereon a pattern of a shape to be required (Fig.
1(e)). In Fig 1(e), arrows 4 show patterned direction. When the
glass substrate 1 is immersed in the etchant, the etching amount
15 controlled at a level as deep as several micrometers by
rendering the etchant composition and the temperature

distribution uniform. In addition, reaction products are
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corresponds to the substrate portion to be deleted by patterning. Wen the
treatment shown above is finished, the glass substrate 1 is coated with an
etchant or is imersed in the "etchant to formthereon a pattern of a shape
to be required (Fig. i(e)). In Fig l(e), arrows 4 show patterned direction.
When the glass substrate | is imersed in the etchant, the etching anount
Is controlled at a |l evel as deep as several mcroneters by rendering the
et chant conposition and the tenperature distribution uniform In addition,
reaction prddeeented fram pttacdingdtiie ginss sabltryta Agaghass substrate again.
Finally, the glass substrate 1 is washed and the cover |ayer 2 is peeled
of f by an approprFinallfethe¢lars gubstrate 1 8 washeid andithe ¢quepl e shown in
Figs. 1(a) to 1(f) the etching treatment is applied on only one side of the
gl ass subst taXer 2 is perledspffcky @n apergpaiatesuistvosk Figayl §D.et ched. In this
case, reduction in thickness is achieved t_hro;gh the etching treatnment
with respecAlthoughdnethe epam pbnshovn e Bigst ddad toVidh tbeletching side is
subjected to the etching treatnent, a raw material of a cover material may
be applied trratmenhis meplied cquohly onef sidecof ghaszlassenbstirate 1,1t is
preferable to hold the glass substrate vertically or obliquely depending on
t he vi scosi bgthfsidpe Oé'ttgieagla@r suhetrattecmiaybemidiheidonsInithigsmsef t he
bubbl e generator which will be described in exanples given below, to
i ncline a greduction in thickness is achieved through the etching treatment

with respect to uncovered portions of the surfaces. When only

one side is subjected to the etching treatment, a raw material of

a cover material may be applied to the entire rear surface of the

glass substrate 1.

It is preferable to hold the glass substrate v,erticallﬁ or

obliquely depending on the viscosity of the etchant or the

etching conditions. In use of the bubble generator which will

be described in examples given below, to incline a glass

substrate results in an effect of removing reaction products

attached to the surface of a glass substrate by bubbles. The

angle of the inclination is preferably from 5 degrees to 45

degrees from the vertical.

Fig. 2 illustrates an example of patterning of a body

portion of a substrate used for LCD and ELD. Fig 2(a) is a plain

view, and Fig 2(b) is a view taken along the line A-A of Fig. 2(a).

Fig. 3 illustrates a glass substrate used for PDP, which is

patterned in a matrix form.

Fig. 4 illustrates a glass substrate used for ELD, which is
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substrate results in an effect of renobving reaction products attached to
the surface of a glass substrate by bubbles. The angle of the inclination
is preferably fromb5 degrees to 45 degrees fromthe vertical. Fig. 2
illustrates an exanple of patterning of a body portion of a substrate used
for LCD and ELD. Fig 2(a) is a plain view, and Fig 2(b) is a view taken
along the line A-A of Fig. 2(a). Fig. 3illustrates a glass substrate used
for PDP, which is patterned in a matrix form Fig. 4 illustrates a glass
substrate useatteoneg|im avgtiephforsn i8 pdtodar petition of §t.cPigd dfa) imaa body
portion of it. Fig 4(a) is a lain view, and Fig 4(b) is a view taken al ong
the |ine B Bloinmigw, an(ld)EigFilEk) & Bl viest takes alomgxahpllinefBappfyFig
patterning to a |amnate of glass substrates. In Fig 5 non-patterned
substrate SHainTigabtidlwetdatabsir exentiplel of apalyang patterning go(a) is a
plain view, and Fig 5(b) is a viewtaken along the ine CGC of Fig. 5(a).
Al t hough t hdammwmeatedek glatreaubbtrasear dni Figi§t naireg atteenad sulsasstsubst rat es
for FPD, various pattern forns such as a circular patterning. and a
pol ygonal pdia endi pgttaraeal subatmitieab dormrhel ash bea tibnt fiﬁgpﬁ?at efsnang can be
controlled even at a |l evel of several tens of mcroneters. The present
i nventi on wiflaibevides anddtig dldetsanl vieiw takeaf atearg ¢hedinea07C asf. Fighe
i nvention, however, is not limted at all by these exanpl es.

5(a). Although the forms described above are illustrated here as

glass substrates for FPD, various pattern forms such as a
circular patterning and a polygonal patterning are also available.
The size of the patterning can be controlled even at a level of

several tens of micrometers.

The present invention will be described in detail with
reference to examples. The invention, however, is not limited
at all by these examples.

(Glass Substrate)

A non-alkali glass substrate (10 ecm x 10 cm, 1.1 mm in
thickness) was used as a glass substrate.
(Etchant)

An etchant containing 3% of hydrofluoric acid and 5% of
sulfuric acid as etching components was prepared using water as
a solvent.

(Covering)
The entire of both sides of the glass substrate was covered

using a polystyrene based resin as a raw material of a cover
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(d ass Substrate) A non-alkali glass substrate (10 cmx 10 cm 1.1 mmin
thi ckness) was used as a gl ass substrate. (Etchant) An etchant containing
3% of hydrofluoric acid and 5% of sulfuric acid as etching conponents was
prepared using water as a solvent. (Covering) The entire-of both sides of
the gl ass substrate was covered using a polystyrene based resin as a raw
material of a cover 16 material. (Patterning of Cover Layer) The cover
material in the portion where etching was to be applied was cut and
removed. (Pri%ééﬂsl'sliaﬂag Vessel ) A processing vessel was constituted of a
hol di ng sectjon where angl ass_substrate is held at a constant angle, a
bubbl e di séRattrrmiaa pbiCamear bapebbl es are formed froma | ower portion of
the hol ding section through introduction of gas, and a circulation section
where an etchant Thectovar mat¢rizhimdbietportionewpere rechingewasdarbé ed out
whil e the processing vessel was heated to 40C. (Results) It was confirned
that a gl asepplisd mae cutand regowrdhed

(Processing Vessel)

A processing vessel was constituted of a holding section

where a glass substrate is held at a constant angle, a bubble

discharge section where bubbles are formed from a lower portion

of the holding section through introduction of gas, and a

circulation section where an etchant is circulated. In addition,‘

experiments were carried out while the processing vessel was

heated to 40°C.

(Results)

It was confirmed that a glass substrate itself was etched

in a depth of 300 pm through an operation for 90 minutes under

the above conditions. The portions not to be etched were

covered with the cover layer. When the cover material was

removed finally, the thickness of the etched portion was

measured randomly at 20 points. The maximum variation in

the thickness was 5 pm.
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in a depth of 300 mthrough an operation for 90 m nutes under the above
conditions. The portions not to be etched were covered with the cover
| ayer. \When the cover material was renoved finally, the thickness of the
etched portion was neasured randomy at 20 points. The nmaximumvariation in
the thickness was 5 m 17 Wiat is clainmed is: 1. A process for producing a
gl ass substrate for a flat panel display, the glass substrate having a
surface patterned in a predetermned form the process conprising the steps
of :  formi ndvhatdverlapmpedrion a part of the surface of a glass substrate;
etching the surface of the glass substrate except the part having the cover
| ayer forned therédon fyprocesedonamodsiing a glass cdstravndor i flgt
hydrofluoric acid; and renoving the cover |ayer, wherein the cover layer is
formed by fiPanelrdisplay, the gjass sudstraseheving 4 soafepopattesied ipol yvi nyl
acetal resin, polyester resin and fluororesin as a raw material of a cover
material . 22 Aredekasssined formdtbierprecagisasampnisimgathe stepa off at  panel
di splay, the glass substrate having a surface patterned in a predeterm ned
form the pforwisgooepresilager vm steart of thefournfang of a@less| ayer on a part
of the surface of a glass substrate; etchi nglat he surface of the glass
substrate estbstrate etsdanghthe ayrfdne obebe glapersubmtrade trxwepdrtlsy a
treat ment using )
part having the cover layer formed therecon by a treatment using
an etchant containing hydrofluoric acid; and removing the cover
layer, wherein
the cover layer is formed by film transfer using a resin
selected from epoxy resin, polyvinyl acetal resin, polyester resin
and fluororesin as a raw material of a cover material.
2. A process for producing a glass substrate for a flat
panel display, the glass substrate having a surface patterned in
a predetermined form, the process comprising the steps oft
forming a cover layer on a part of the surface of a glass
substrate; etching the surface of the glass substrate except the
part having the cover layer formed thereon by a treatment using
an etchant containing hydrofluoric acid; and removing the cover
layer, wherein
the cover layer is formed by coating a resin as it is which
1s selected from polystyrene based resin, polyamide based resin,
polyester based resin and polyethylene based resin or by coating

a solution as a raw material of a cover material, the solution

being obtained by dissolving the resin in a solvent.
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an etchant containing hydrofluoric acid; and renoving the cover |ayer,
wherein the cover layer is formed by coating a resin as it is which is
sel ected from pol ystyrene based resin, polyam de based resin, polyester
based resin and pol yet hyl ene based resin or by coating a solution as a raw
material of a cover material, the solution being obtained by dissolving the
resin in a solvent. 18 3. A process for producing a glass substrate for a
flat panel display, the glass substrate having a surface patterned in a
predeterm ned forih tAemcesedor qophicingga tglessisabstoate fovmanflag a cover
| ayer on a part of the surface of a glass substrate; etching the surface of
the gl ass smesteladispdayephe whass sahsthate hgaving xeuafatampattéoneddnt her eon
by a treatment using an etchant containing hydrofluoric acid; and renoving
the cover I|aapredetaraniviad formesherptesess ¢ampoising tlye stepemfpri nting using
aresin as it is whichis selected frompolystyrene based resin, polyam de
based resi nfopmingst epvbadager @i a pat pbthetswifane oftmgddssesin or by
screen printing using a Solution as a raw material of a cover material, the
sol uti on beisnypsdbate:etthing thessukfdgegof hbergdsisn substrave eomeptiherhe
process for producing a glass substrate for a flat panel display according
to any of clpairtshaving ghe woseeilayehdoratexhahereonthyi astraiatbsast neieg
i norganic acid selected from
an etchant containing hydroflucric acid; and removing the cover
layer, wherein
the cover layer is formed by screen printing using a resin
as it is which is selected from polystyrene based resin,
polyamide based resin, polyester based resin and polyethylene
based resin or by screen printing using a sollutio.rll as a raw
material of a cover material, the solution being obtained by
dissolving the resin in a solvent.
4. The process for producing a glass substrate for a flat
panel display according to any. of claims 1 to 3, wherein the
etchant contains at least one inorganic acid selected from
hydrochloric acid, sulfuric acid, nitric acid and phosphoric acid
in addition to hydrofluoric acid.
5. The process for producing a glass substrate for a flat
panel display according to any of claims 1 to 4, wherein the
etchant contains at least one surfactant selected from carboxylic
acid based surfactants, phenol based surfactants, amide based
surfactants, fatty acid ester based surfactants, phosphoric acid

ester based surfactants, sulfuric acid ester based surfactants,
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hydrochloric acid, sulfuric acid, nitric acid and phosphoric acid in
addition to hydrofluoric acid. 5. The process for producing a gl ass
substrate for a flat panel display according to any of clains 1 to 4,
wherein the etchant contains at | east one surfactant selected from
carboxylic acid based surfactants, phenol based surfactants, am de based
surfactants, fatty acid ester based surfactants, phosphoric acid ester
based surfactants, sulfuric acid ester based surfactants, 19 sulfonic acid
est er basedsalfvictzuitisestewi busdinhsadfadtamae] amiime basbdrsefaedapty,f act ant s
and macronol ecul ar al cohols in addition to hydrofluoric acid. 6. A glass
substrate feother blagkdpsunefacthfips and tleci@ndsiecudabsileaholdeh i@ ditiiced by
t he process according to any of clains 1 to 5. 20

to hydrofluoric acid.

6. A glass substrate for a flat panel display, the glass
substrate being produced by the process according to any of

claims 1 to 5.
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