26 May 2006 TITTLE OF THE | NVENTI ON d ass Substrate for Flat Panel Display,
and Process for Producing the Sane BACKGROUND OF THE I NVENTION 1. Field
of the Invention The present invention relates to a process for producing a
gl ass 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 displ ggﬁ@yims
such as plasna displays (PDP), liquid crystal displays (LCD), | €l d

em ssion di splays (FED) and el ectrol um nescence displays (ELD). In these
flat display devices, a thi NTHTARISESOFSTHR ¢NVENFBON n their front and/or
in their back. Wth respect to substrates for FPDs, there are common

techni cal chal | engd3lass. SubstegiecfioFlat Pamied HDigpldy;, edid Piradesd for
t hi ckness, regardl ess of the kinds of FPDs. Moreover, there are different

techni cal chaPredgemgleherBhimg on t he kinds of FPDs. Therefore, patterning
Is applied for glass substrates depending on the kinds of the FPDs for

whi ch the gl ass substrates are used. |In this specification, the term
"patterning” generally neans to process at |least a part of the surface of

a glass substrate into a BAGKEGRDUNPJOFOTHRVINVENTIONt specifically
means, for 1
1. Field of the Invention

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 dispilay 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 for FPDs, there are common
technical challenges, i.e., reduction.in weight and reduction in
thickness, regardless of the kinds of FPDs. Morcover, there are
different technical challenges depending or 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



26 May 2006 exanple, to reduce the thickness of a glass substrate by
etching the entire surface of the glass substrate, to etch at |east a part
of the surface of a glass substrate after application of masking, and to
form steps on a glass substrate by controlling the anobunt of etching
depending on positions in the glass substrate. For exanple, partitions are
required to be formed in a glass substrate for FPD. Known nesh 106
formng partitions into a stripe formor into a matrix forminclude a
screen printing nethod conprising screen printing a dielectric paste

repeatedly whizfiple, to redicepahlel thitkhesiodd 2WEd sBYs b tRaBE byBtcfing
sandbl ast nethod conprising applying a dielectric paste, drying it and

then renmovi nghane HEiFRCATHRACY d&omécgmaéw sRBdREPARS to biclnddilehh.a PalD
respect to glass substrates for L and those for FED, reduction in

thi ckness of ofl s saphadd of @Sglaws £ hikliratd afEdk rAYllivatiohnst HEpdRiFRY, hods
for reduction in thickness of glass substrates include a wet etching

net hod conprdrfd Be fehTEEp4 YnPL g8 85 "G H LG Be %ﬁbﬁéﬁﬁtcﬂﬂdﬁiﬁg #fougichant,
a nmechani cal polishing net’hod conprising physically polishing a glass

substrate by drulehis ahAhey BTG AR BIENALABscANd, 2 cher cal

mechani cal polishing ( which Is a conbination of the above two

met hods. Since gl agyrs¢sbfhpdé epat titidhd a3k diffidedStPBE Kot #Y in!dTPr €SSed
gl ass substrates are required. Patterning techniques known today include a

3}“ ?ﬁ] Vrrmelt Ihog egilasmiu%traeé F&F TP, | SKabAS ke deiyd S 206 17h ARl h B % PR s

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 re;noving an unnecéssafy po;Ltion 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 is effected by sandblasting portions which will be

-
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J 2 26 May 2006 thinned, a press formng nethod in which patterning is

effected by pressing a nold against a glass substrate heated to a high

tenperature, and a nechani cal polishing method in which a glass substrate

is polished by rubbing a pad thereon using abrasive grains. As described

above, when patterning glass substrates for FPD, nethods using nmechani cal

pol i shing have conventionally been enployed. However, such ngi dagve
IS

the following problens. A first problemw th nmechanical pol Ing is that
there are physical limtations to fine patterning, so that it is difficult

to polish glgss _suhbstrates i.n the ord f. mcrometer. Even_ patterning in
the order of MPREleruPIFes (1BiRg Mebhed dnnehi RATTSFILRG df|lfeRte y

surface conditions. .The nmechani cal polishin is therefore unsyitable for
gl ass subst r aPeBTFSFiAG gp?ag‘z.ag@’rntsﬁé‘ 8 %gﬂgﬁtﬁaﬁehéegﬁ?éﬁpa%guﬁgt hod has
a probl em of roduci ng | arge amounts of abrasive grains, and ground gl ass
dust, result itﬁg‘ll?errﬂé&%mﬁrﬂowesﬁaya% R/&E\Sguﬁﬁ Fﬁéﬁgarlfna(‘y ‘6&‘ & glass
substrate. In,addition, simlar. to e chani cal _polishing,. the sandbl ast
met hod resul 3255 sybsstats a%tpeﬁgﬁlsﬂi Eé(c’é“ Mat%ﬁst?lea:ﬁantw%t hod is

therefore unsyitable for glass substrates for displays. Furthernore, the
press form né Rt 884413 pr obl em of

As described above, when patterning glass substrates for
FPD, methods using mechanical polishing have conventionally
been employed. However, such methods have the following

) problems.

A first problem with mechanical polishing is that ther;e
are physical limitations to fine patterning, so that it is difficult
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
16 therefore unsuitable for glass substrates for displays.

On the other hand, the sandblast method has a problem of
producing large amounts of abrasive grains and ground glass

(D 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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hi gh production cost because a nold is pressed against a glass substrate
whi | e maki ng the gl ass substrate into a high 3 26 May 2006 O tenperature
condition until it is softened. In addition, this method has another
probl em of high production cost of the nold used 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 jogal
pol i shing nmethod using wet etching is advantageous rather than the nethods
of mechanical ly polishing However, since conventional chenical polishing

met hods use oric agid _whi ron for. etchants, there
are probl ens Pe%iggg ) e “ﬁ‘ﬁgk‘mgf léy‘érso ene® i ﬁfd:' afldat 1°ﬁast1b11ﬁg I ayer
froma gl ass e duri etc net ho

masks have be%t%?ﬁéflgb &H@&p‘gétpf Ii"’ﬁ&‘ Bk\g’égﬁtpﬂf{/‘é‘fﬁlf’ﬁrﬁﬁzs°f?§bee | ew of
t he above prabl | ect of the present invention is to provide a

e
process for p‘?seﬁ?ﬁg QQQ? substrate for FPD, the gl ass subst rate being
patterned with hi g:i accurac surface o gl.ass

ng on the
substrate a cover ‘é]re‘%f’ p&ha%?ﬂé C&g?“mﬁéépg?%ngelsaﬁﬂnfﬁ e&d‘\f%ﬁ veness
priot Ntvgwwrfgﬁr%engursgge of pdu8¥niy SuRS SuiRze o1'd glta Substrate
by etching, the chemical polishing method using wet etching is
advantageous rather than the methods of mechanically
polishing.
‘. ) However, since conventional chemical.polishing methods
use hydrofluoric acid, whicﬁ 1s a strong acid, for etchants, there
are problems of erosion of a masking layer or peeling ofa
masking layer from a glass substrate during‘etcl;ing. 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
O 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
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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 predeterm ned 4 26 May 2006 O 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 tsggjf guUsi ng
an etchant containing hydrofluoric acid; and renoving the cover l'ayer. A
first preferable exanple of the cover |ayer includes one formed by film

t ransfer usi sin_sel ected fram epox resr . ol.yvinyl acetal resin,
pol yest er ggﬁ ntgl fPﬁ%(redgrseg‘?ﬂpﬁés%’grgb\? X alfc'g?“ égc‘bééf’e f&fFal . A
second prefer bl e he ¢ ver | aye cludes one formed, by

coating a resr L ?gﬁﬁﬁ’l“({ a?%o &?%SFPBEW%IV§HP5 "-b%ﬂé%ﬁ‘creesr n,

pol yam de bas ester based, resin.and polyeth e based resin
or by coati na%ghgosftﬁﬁsogoé\ rélter%fier?étré'fq BRThHib aa“&’tﬁ/deﬁﬁ EFi &V,ert he

et er abl e cAUHBRE GHETane bEk HFSAUBPLF RAHGon SR AP SRACIPISEr con
Pesin, "ol yalvdaolisie Akifhango SREring thesetr Tobsiehnd pol yet hyl ene. based
i o ohee PIAKHWpreR a8 SRlmpleorthe cover [ayer tncludes one o
formed by film transfer using a resin selected from epoxy resin,
polyvinyl acetal resin, polyester resin and fluororesin as a raw
J material of a cover material. |
A second preferable example of the cover-layer includes
one formed by coating a resin as it is which is 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.
A third preferable example of the cover layef includes one
formed by screen printing using a resin as it is which is selected
Q 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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sol ution being obtained by dissolving the resin in a solvent. Since each of
the above three types of cover layers has a high chem cal resistance and a
hi gh adhesi veness to glass substrates, only the surface of a gl ass
substrate except a part on which a cover layer is fornmed is etched even
when being treated 5 26 May 2006 O with an etchant contai ning hydrofluoric
acid. Accordingly, glass substrates for FPD can be produced, 24 Meayd2onss
substrates being patterned with high accuracy. The present invention can
achieve a reduction of running cost since a glass substrate is directly

patterned usiwgRBn EEANAN cohfaidddiet hpBroAuBES: dchR! t A dbdrifpryred through

an etching treatnent to a glass substrate, 1t 1s possib{be to “selectively

etch porti Onfﬁl%is%l%t‘%a%é'?{fﬁftmt&ﬂ e bESELEEY! the ?gg@%ﬁfwstt&ééﬁe

present invention, a cover |ayer does not"p rom ass substrate and

it is possibligihg §etRGHeLYtEIHERBH REcuM @SS substrate to a depth of about

1 mor nore since an acid resistant cover ‘material is adhered firmy to

the glass substratepgd Bré@@npﬁﬁ§§ﬂfi&d1¥ﬁﬁti&fiegjetair%d‘?fcgfﬁ g?l’ﬁ‘fd%‘ he

etchant to contain at [east one 1 nhorganic acid selecte loric

chant  to cont af ¢l ori
T om the Vi cumarRiist LRt ToP R g el poafh Aty e PBrhpa WBRARRLT, © o

Lnvention, Trqghhie. viEAYdItiol, silcEL Halttorf 8 FhEBL LERIHEER AwCh as

silicofluoride conpoun
etching treatment to a glass substrate, it is possible to

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 18 possible to selectively etch the
glass substrate to a depth of about 1 um or more since an acid
resistant cov-e:‘: material is adhéred--firmiy to the glasé substrate.

In the present invention, it is preferable for the etchant
to contain at least one inorganic aéid selected from hydrochloric
acid, sulfuric acid aknd phosphoric acid in addition to
hydrofluoric acid from the viewpoint of controlling the etching
rate. In the present invention, from the viewpoint of

O preventing reaction products such as silicofluoride compounds
caused by e.tching 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, sulfuric
acid ester based surfactants, sulfonic acid ester based

surfactants, amine based surfactants, ether based surfactants
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caused by etching fromattaching to a glass substrate, it is preferable
that the etchant contain 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, sulfonic acid ester
based surfactants, am ne based surfactants, ether based surfgag 06 26
May 2006 O and nacronol ecul ar al cohols in addition to hydrofluoric acid. As
descri bed above, according to the process for producing a glass substrate

for FPD of the_present |on n, aci dyr,esi stan over |ayer . is adhered
firmMy to a g?ﬁ@smé‘ﬁf)%‘i“@i?%“ armlgogyo(}ﬁem afldrgpeto Lé{ &P 3 r‘?&“lipeel from
the substrate duri an etchj rocess nd a part of t he, gl ass, substrate
can be patterned s‘g’?é@FF “@ B?QTP'EFE‘ nert ek RERENE  1(a)
to 1(f) are sch mati c,Vvi ews trate a ste tterning a gl ass
substrate for @Lg)ss |§|“g98t§a§es ?&érﬁ*?l&e PF@W’E‘F\& VPPHPS}’r%LPes an exanpl e
of an etchlng%\‘rplﬁhtern of a Iassubs tef CPor 3is a
schemati ¢ Vi E?SI?F?HEFP pESAYRT AR 1% ete Sg‘aiﬁaﬁﬂéﬁﬁr%tfe

gl ass substr PDP. Fi IS a schematlc w that i]l ustrat es an
exanpl e of gﬁﬁ%f%{?irﬁgtbﬁt ,e,J,'Al@fye&' 6?%%?%1%%%%&%” g@ fepgtrate
during an etching process and a part of the glass substrate can

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. 2 is a schematic 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.

O 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
.

U



Fig. 5is a schematic view that illustrates an exanple of an etching
pattern of a | am nated gl ass substrate. DETAI LED DESCRI PTI ON -OF THE

| NVENTI ON A gl ass substrate for FPD manufactured according to the present
invention results fromthe essential steps: a step of formng a cover

| ayer on a part of the surface of a glass substrate (a covering step); a
step of etching the surface of the 7 26 May 2006 gl ass substr g R1X5Ret t he
part having the cover layer formed thereon by a treatnent using an etchant
contai ning hydrofluoric acid (an etching step); and renoving the cover

I I fol | ow N i | {11 b

descr i bed st ep i, SuFarar e the b5y ha iy BAE ERhcuREEY bl e |

b eheD Dl bUck Pl hilt 83 B8 Adial e iIRBUBLES |
I, das 14 I : -al kal i gl f bl d. .Th

PRI CEL S Y A AR A

d di di i ce. | which [t i be d,nstalled.

ot partroul a1 it Sl TRUGFiA G he Biafent inv Bt Sl B 4o dRriBe: L he

surface of _tbh‘% g%asz substrate, preferably used is one which has a

cheni cal resiStanct %G8h that the cover |layer is not eroded with an

(Covering Step)

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 thickﬁessnof the glass substfate 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 substrate, preferably used is one which has a chemical

resistance such that the cover layer is not eroded with an

~
. -
R

\ 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 laver

by film transfer using a resin selected from epoxy resin,
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etchant containing hydrofluoric acid during the etching step described

| ater and whi ch has an adhesi veness such that the cover |ayer does not

peel fromthe glass substrate. In the present invention, the above cover

| ayer is formed by using a specific resin as a raw naterial of a cover
material and using a specific technique. As a first exanple, it is
preferable to forma cover layer by filmtransfer using a regsmseigpet ed
fromepoxy resin, 8 26 May 2006 polyvinyl acetal resin, polyester resin and
fluororesin as the raw material of a cover material. As a second exanpl e,

o ¢ _ I b . - t s which
s sel ected {Por Syl AeFtanEURL o R ser R kR 0R A Al RS gt the FoRycot or
based resin aﬁ%tepﬂly&t chjogr{%% *?%%Sgiﬁles' n or by coating a solution as a raw

material of a cover nateri _ ution being obtained by dissolving

hexane and ot hyl _acty Bar et e pBRI; J¥la gt pIR b dPEk B Soke I o

Ceain a6 1t 1% SRELHEE GaiBoe ol TR is B oend BB R FHeBNE a0 y i o

e oo LT, P s B L S S BREEH R,

e e et on Pty AU a e tn’oP by b ifE 4 SBlMbh 804G 11 NS
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. |

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

by screen printing using a resin aé it 18 which is selécte;l from
polystyrene based resin, polyamide based resin, polyester based
resin and polyethylene based resin 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 is possible to appropriately
form the pattern of the covef_ 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

E



organi ¢ sol vent such as toluene, hexane and ethyl acetate is preferably

used as the solvent. In the present invention, when formng a cover |ayer

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

raw materials of a cover material, it is possible to appropriately form

the pattern of the cover, |layer according to a specific techni que of

formng the cover |ayer such as filmtransfer, coating and 5%98{3,2006
2

printing. For exanple, when using filmtransfer or coating as a 6 May
2006 technique of form ng a cover layer, it is preferable to formthe
cover |ayer digchnpane off forimeing afeowrofayerylinss petfst albleetd forhmote ng t he
coat layer on the entire surface of the glass substrate and, then, cutting
and renovi ng aoerdeyer dmpepartof thspounfang dfoa glpes tsudstratebyr equires to
be etched. On the other hand, when using screen printing as a technique of
formi ng a cofermiagethe coat dapeeioer tie entord enmfadeecf dherglamger on a part
of the surface of a glass substrate by applying a raw material of a cover
material to substratyf ande tderf,andtife argl aemowinpsthaicovehrlaygh a screen
corresponding to a pattern. It is noted that in the present invention a
cover |ayer mayresmporddingdto @ pheticanwhiieh Jiedmicés sodasschelst r@hetlos on
both sides thereof. In the case where the cover layer is forned only on
one side of atheadmmdibwheat esimdarraehpringing assaultschatiguesofnot
demanded, it can be produced by conducting etching, whichis
forming a cover layer, it is preferable to form the cover layer on
a part of the surface of a glass substrate by applying a raw
v 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 one side of a glass substrate or on both sides
thereof. In the case 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 later, with a cover layer disposed on the entire surface
of the other side of the glass substrate through application of a
Y 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

10



described later, with a cover |ayer disposed on the entire surface of the
ot her side of the glass substrate through application of a raw-material of
a cover material thereto. In the case where the coat |layer is fornmed only
on one side of a glass substrate, when a thin glass substrate is demanded,
It can be produced by conducting etching w thout applying nothing to the
other side of the glass substrate. (Etching Step) The etchanpg dog the
present invention contains hydrofluoric acid as an essential etching
conponent. The 10 26 May 2006 etchant is used preferably at a concentration

of hydrofluorieechaht isWiddd PréfidalAPIR h'QRcentPatRR BY n4I i
preferably from 1 to 10% bg wei ght? and st icl In rr%re preg]éfqg%%u%ﬂrign%%édto 5%

by weight. |Rriphishithel 2dngdFRSmPRIoEL 5% By ageightt KB oP \ VAR ON, @
hydr of | uori ¢ aci d concent r%t i on exceedi ng %SWEbg}l ’m?gﬁﬁ?ﬁaé@sﬁ%ﬁi n a

too high etchilng 16t@byWRbsshti 4hdCRVAEmBRe ;ﬁ%\f@féﬁpﬁgﬁgtz e shiweting the
anda,

snoot hness of an etched glass portion. On the othe a hyar | uoric

acid concent ra;‘td\'kgﬂt, ofI,jl ?‘é@fict\ﬂgp, %%Mp%ﬁ&lﬁin‘#éé% ihesd tbrkDefe t 00 | oW

etching rate, ich w require a too nuch ti or etching. I'n the

present inveniesntibhOm hhd ryFQINIQk _rzitc.iﬂ’fco‘ﬁ%?x'%Péfiioﬁgexéélﬁii‘itéﬁﬁis'%Jb?ate’

preferably used is an etchant containing at |east one Inorgahic acid

sel ected fromueyghOGHIDEbSuACIS o 838 hikhGetcREhE rdVel W RiAF WlPRFuRPGFPOr i ©
acid in addition to hydrofluoric-
adverse 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 controlling
the etching 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 hydroflucric ‘
acid,

In the present invention, from the viewpoint of preventing
reaction products such as silicofluoride 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

11



acid. In the present invention, fromthe viewoint of preventing reaction
products such as silicofluoride conpounds caused by etching from attaching
to a glass substrate, preferably used is an etchant containing 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, sulfur'tglvﬁﬁ}ifb ster
based surfactants, sulfonic acid ester based surfactants, am ne ase
surfactants, ether based surfactants and nmacronol ecul ar al cohols in
addition to h dr{ﬁfluoric cid. In other words, when 11 26 May 2006
conducting et Neipeste apehic nsarofosnehtan echaatpak is Possible o event
etched portions fromcausjng undul ation or pits. In this step, it is
preferabl e t PEYERY fkciadbportignsirem gawsingtwednlationwer aits.of a gl ass
substrate into a digt of 1 m_ar nore, greferably 100 to 700 m by

i mersing the glas sthedy dtiip Rusdesablmbe eschade front shefasechant to
the glass substrate. Wien inmersing a glass substrate in an etchant, it is
preferabl e t FRYRIURC beekisnripge of xighass spbstivets mted dépth of 1 um
processi ng vessel to contain the etchant and making the etchant flow. In
this case, tH¢ BOZR Pyetesrnhlyt 10040 TR0 anhdix émhorsiae thé glaps ocessi ng
vessel which can acconmodate several tens of glass substrates therein.
Attachnent ofURsthdterdbrdde etqhant or applying the etchant to the glass

substrate,

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 a iﬁrocessing vessel ﬁhich 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 around 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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device to the processing vessel is convenient for condition managenent in
the etching step because it becones possible to achieve a constant

etching. The reaction tenperature in this step is not limted
particularly, but it usually is preferable to conduct etching within or
around the tenperature range from20 to 50C by appropriately designing the
conposi tion of the etchant. This step may al so be carried oujgiMaySiong a
manner that the etchant is discharged fromthe processing vessel
continuously while the reaction products caused by the etching are

fil d of f h fil. . . d.the fil . h '
ntrotuced t o2t Wil S aPhg if fn YU & manash 6 in P SooRets

t chant whi l ' | afi it,in.such jt i ble t I
ot chant whi ch®IPRAY&H stehans, whish ey if dspah 4nd MeS EiBHIOM e ot or e,
hi ghl hj . .b d d wiih bi]i

than T he-ot corRBEE2HBRen: TheZeRiRa i BAREKS AEPREBEG ) ebing thsatiaedy 5"
devi whi ch ty I t .bybbl f.nit the |jk
from the | ower SR CoRa et HiBLEGhigtT et Stufh Hhee GahE o anttont “Sucn
a device can .stabhl iée et chi n\g] colndi tions because bubb! es renove react i on
products f or B “OR“ER e%ﬁPPﬁb‘é s X'gl ass substrate during the etching. In

order to enhance t fect of rgenmoving reaction ragduct s by bubbles, it
is preferable to hgﬁ’dgélsglsé% %d@é’ﬂ?%t 1€ congmucpusoly generates
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
pr.oduc-‘ts by bubbles, 1t ié, 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
obliquity from 5 degrees to 45 degrees from the vertical.

(Removal Step)

In the removal step, after the end of the etching step, a

A L

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)
illustrate 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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st ep,

t her eof .

show a basic
26 May 2006 t hod f ' . patt . A 2 i,s f d th
corave of a gl aes A SaBeT 18K FibRaration sBOAtatt df € $MBabrern
formati Figs. , 1 d 1(b))., The,t terial of terial t

b Tapptied tanistaah A MHGRCP I b FpIEtsI T patke AP TRA R IFIEE 1 ong
as it i
based resin,

pr ef er abl Zog}eqd!mégetg? ass SUbSHS {:{%J i .al so

gener al ,
Subsequently,, the cover l.a erli's cut. along. the outﬂ,ci’Pe of

vertically or obliquely depending on the viscosity of the etchant or the
etching conditions. In particular; preferred is an obliquity fromb5
degrees to 45 degrees fromthe vertical. (Renobval Step) In the renoval

after the end of the etching step, a glass substrate is washed by an
appropriate nethod and the cover |ayer forned on the surface of the glass
substrate is peeled off by an appropriate nmethod. Next, thengg 006
i nvention will be described based on draw ngs show ng the enbodi
Figs. 1(a) to 1(f) illustrate a process for producing a gl ass

substrate for cosding to th resent invention, which schematically
mss Bod St AL A g

nts

Bhe fol | owi ng is a description of a 13

| | t i d i st . Pol b d . in, | t
G A ABs I Heeta R aser iRl Sob i Averonsrestal ERPE hre o
t.limted ti | ly. |
i5 50k Ipised ppErishiorlcen. ©

a
ystyrene based

& El%F Y

long as it 18 of excellent acid resistance.
resin, polyester based resin, polyamide based resin and

polyethylene based resin are preferably used. The glass

- substrate is 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

_ pattern by cutting or punchihg. 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 aé deep as several micrometers by
rendering the etchant composition and the temperature

distribution uniform. In addition, reaction products are
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pattern by cutting or punching. Thus, a necessary portion in the surface
of the glass substrate 1 is nmade uncovered (Figs. 1(c) and 1(d)). In
Fig.l(c), the edged tool 3 for cutting is pressed to the substrate 1
perpendi cularly. After that, a specific portion of the cover layer 2 is
renmoved (Fig. 1(d)). The renoved portion corresponds to the substrate
portion to be deleted by patterning. Wien the treatnent shown;@Rpue00s
finished, the glass substrate 1 is coated with an etchant or i1s i"mrersed

inthe etchant to formthereon a pattern of a shape to be required (Fig.
1), A0 T Sghnel £ AMMIIUICEIR BRI {1,055
o P RIS O ST AR LAY RIS g
LeRCt o0 P ook 216 4128 i 2000 BRI LB 0o
L, 2o PRI LB 2RRAY LAY Sl BO0 L) A e ST |1,
on2rtY, 01 SASeBlodts ShRHRPURAT Sodaigh IR BB MR S5 e
LIvouh (e, UG 064y SEVRE ool i GARE e SRR ER OB REAE L
[rﬁgeri al of 3d&NEn 'fﬁttq{iicﬂneggyisba?cl%%‘%rleide&xtoougtl'p %h%nétic%e:mrgetarrea%lljx{ér?tce of
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 s-u;bst_rate v_erticallj 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 incliné 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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gl ass substrate 1. It is preferable to hold the glass substrate vertically
or obliquely depending on the viscosity of the etchant or the etching
conditions. In use of the bubble generator which will be described in
exanpl es given below, to incline a glass substrate results in an effect of
renoving reaction products attached to the surface of a glass substrate by
bubbles. The angle of the inclination is preferably from5 deghggszjes 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

! Tust rates sPgrodraidt fud P TEER 8 Whdy Ranklip ST RiEARAH, o vt x
2006 pat Cer nefi i KQpeRal FiEHLT TR TR ik fong e [t BrBof Bug sl
v a1 SaePleie £ LSR5 e i e, O O
pubstratee, | Tbhdais oFQaOLRR LIRSS oAb E AR 7Le, 2
I Tustrated ngp @it Pasbefied blrrela PO Im s 1o AL aE P e B Ao cuch
as @ ciroul Rt L ) RaF: 3BPLY LoD RIS MM, 358 RbaocReabd BiLe

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 éxamples.

(Glass Substrate)

A non-alkali glass substrate (10 em x 10 ¢m, 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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The size of the patterning can be controlled even at a | evel of several
tens of mcronmeters. The present invention will be described in detail with
reference to exanples. The invention, however, is not limted at all by

t hese exanples. (d ass Substrate) A non al kali glass substrate (10 cm x 10
cm 1.1 mmin thickness) was used as a glass substrate. (Etchant) An
etchant containing 3% of hydrofluoric acid and 5% of sul furiggagjyh

et chi ng conponents was prepared using water as a sol vent. (vaerlng The
entire of both sides of the glass substrate was covered using a

pol ystyrene basgadrigsin as a raw material of a cover 16 26 May 2006
material. (Patterning of Cover Layer) The cover material in the portion

where etchi ng(MR&etRiRE ofP0RVEFT, cﬁlﬁ?)cm and renoved. (Processing Vessel) A
processi ng vessel was constitute a holding section where a gl ass

substrate is held appg cQJQ@?tzﬁQEeﬁ'&qll‘i tife g#;]t ﬁg LA g'ﬁ?iS?ﬁbr%ere

bubbl es are formed froma | ower portion ough
introduction 96,029 wakdew®t and removed.

(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 um 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 peints. The maximum variation in

the thickness was 6 pum.
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circulation section where an etchant is circulated. In addition,
experinments were carried out while the processing vessel was heated to
40C. (Results) It was confirmed that a gl ass substrate itself was etched
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
llayer. Wen the cover material was renoved finally, the thi ckagss Rjoet he
etched portion was neasured randomy at 20 points. The nmaxi num vdri ation
in the thickness was 6 m 17 26 May 2006 What is clained is : 1. A process
for producing a glass substrate for an electrolum nescence display, the
gl ass substyabeishay @.surface patterned in a predetermned form the
process conprising the steps of: forming a cover | ayer on a part of the
surface of the glass substrate by filmtransfer using a resin selected

from epoxy resin, polyvi ﬂydcesgetf%y dﬂcmnglayeg]a%E r?t?ds?r d gl uog tﬁrem n;

etching the surface o Ss su exce the part aving t

cover | ayerelé&fdmﬁlﬁé@eémlspm Otlﬁa glsm SutRfrafe HAGnMabarfdeeRfatteRted f#ea 9l ass

substrate held vertically or o |quely in an etchant containing 1-10 w %
hydr of | UOI‘IpIedHICIdntd formythdqaovdsk kompridirgstheatepstdfen renovi ng the cover

| ayer. 2. A process for producing a glass substrate for an

forming a cover layer on a part of the surface of the glass substrate by
film transfer using a resin selected from epoxy resin, polyvinyl acetal resin,
polyester resin and fluororesin;

etching the surface of the glass substrate, except the part having the
cover layer formed thereon, into a depth of 1-700 um by immersing the glass
substrate held vertically or obliquely in an etchant containing 1-10 wt%
hydrofluoric acid and provided with bubbles; and then

removing the cover layer.

2. A process for producing a glass substrate for an
electroluminescence display, the glass substrate having a surface patterned in a
predetermined form, the process comprising the steps of:

forming a cover layer on a part of the surface of the glass substrate by
coating as it is a resin selected from polystyrene based resin, polyamide based
resin, polyester based resin and polyethylene based resin, or by coating a
solution obtained by dissolving said resin in a solvent;

etching the surface of the glass substrate, except the part having the
cover layer formed thereon, into a depth of 1-700 pm by immersing the glass
substrate held vertically or obliquely in an etchant containing 1-10 wt%
hydrofluoric acid and provided with bubbles ; and then

removing the cover layer.
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el ectrol um nescence di splay, the glass substrate having a surface patterned
in a predetermned form the process conprising the steps of: formng a
cover layer on a part of the surface of the glass substrate by coating as
it is aresin selected from pol ystyrene based resin, polyam de based

resin, polyester based resin and pol yet hyl ene based resin, or by coating a
sol ution obtained by dissolving said resin in a solvent; etchbparihfoos
surface of the glass substrate, except the part having the cover 'l ayer

formed thereon, 3i.nto R dﬁgéc%s?f i;loi,?gg%ﬁg?tﬁgicmger ﬂl]zpsg tg'_ﬂisg}a\?‘fa)f‘)?ljbﬁﬁrate

hel d vertically ©r obliq y 1 n an ont ai*ni'ng

hydr of | uori 18R iE ' Y @éwgéﬁ cover
| ayer. 18 Z%C&N%HZOOGCeéwékgglrag}é\{ggiy%@Egﬁgtgc@%éaﬁlgﬁﬂrggs ubégtﬁer"%'ltﬁgaf or an

el ect r ol unmpiedaenfimedifophathe prbeessicentprivims tHeadt€pd@lyi ng a surface patterned
in a predetermned form the process conprising the steps of: fornmng a

cover |ayer on dopming afcaviee layerfaice prrt @f ghasurfzod sifr aglassysubstrateehy
printing using as it is a resin selected from polystyrene based resjn,
pol yani de IS6E€8 PEBIIRS YsiNg @8 tibds Paresin selscieda Femb ROVStFne massd J&a8s esi n,

"n o sol vaRbyATBidB g RS RSt GeSe, it B0 el BRR BB AL o
havi th I t s ol f 12430

PN L e Iy BB  Aiind DR oL BRGEER, oo 0o OO 0
cont ai ni ng g4tvk@t-wt % hydrofluoric acid and provided with bubbles; and then

renovi ng the cover |ayer.
etching the surface of the glass substrate, except the part having the

cover layer formed thereon, into a depth of 1-700 pm by immersing the glass
substrate held vertically or obliquely in an etchant containing 1-10 wt%
hydrofluoric acid and provided with bubbles; and then

removing the cover layer.

4, The process for producing a glass substrate for an
electroluminescence 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 an
electroluminescence 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, sulfonic acid ester based surfactants, amine based
surfactants, ether based surfactants and macromolecular alcohols in addition to

hydrofluoric acid.
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4. The process for producing a glass substrate for an el ectrol um nescence
according to any of clains 1 to 3, wherein the etchant contains at |east
one inorganic acid selected fromhydrochloric acid, sulfuric acid, nitric
acid and phosphoric acid in addition to hydrofluoric acid. 5. The process
for producing a glass substrate for an el ectrol um nescence di spl ay
according to any of claims 1 to 4, wherein the etchant contabgpdrff2dgeast
one surfactant selected fromcarboxylic acid based surfactants, phenol
based surfactants, am de based surfactants, fatty acid ester based
surfactants, phosphoric acid ester based surfactants, sulfuric acid ester
based surfactant sf. sul Aglass sabstrate foran blastrdlusmintsrenan displayyitheglaas ed
surfactants, ether based surfactants and nmacrgnol ecul ar, al.cohols_in
addition to sub§arterbelng prodused by the pregssaceoudng to any Pﬁggu@a dorate for an
el ectrol um nescence di splay, the glass substrate being produced by the
process according to any of clains 1 to 5. 20
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