i -1- GLASS SUBSTRATES FOR FLAT SCREENS The present invention relates to
- glassssubstrates 5 capable of being used for manufacturing flat screens
and havi ng conpositions of the alum nosilicate type containing |ow
contents of alkali netal oxides. Flat screens may be produced by various
technol ogi es, 10 anpbng which the main ones are PDP (Plasma D splay Panel)
and LCD (Liquid Crystal Display) technol ogies. These two technol ogi es
require the use of glass substrates, butl iftpose extrenely different
properties on these substrates, so that their chem cal conposition 15
must be specifically adapted to each of them LCD technol ogy uses
manuf acturing processes in which thin glass sheets are used as substrates
for the deposition of thin-filmtransistors via technhgges used 20 in the
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hi gh-t enperature deposition, photolithography and chem cal etching.
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commonly called the "strain point" and corresponds to the tenperature at
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CoeffICIe?6 Igm%%ao which the main ones are PDP (Plasma Display
Panel) and LCD (Liquid Crystal Display) technologies.
These two technologies require the wuse of glass
substrates, but impose extremely different properties
on these substrates, so that their chemical composition

15 must be specifically adapted to each of them.

LCD technology uses manufacturing processes in which
thin glass sheets are used as substrates for the
deposition of thin-film transistors via techniques used
20 in the electronics semiconductor industry, among which
are the techniques of high-temperature deposition,
photolithography and chemical etching. Numerous
requirements in terms of the glass properties ensue
from these processes, especially as regards their

25 mechanical, chemical and thermal resistance.

Considering the high temperatures used for depositing
thin films of silicon, the thermal stability of the
glass is of ©prime importance for avoiding any
30 deformation. A lower annealing temperature of at least
600°C and even 650°C is thus required. This temperature
is commonly called the "strain point" and corresponds
to the temperature at which glass has a viscosity equal
to 10'*° poise. A low expansion coefficient is also
35 required to avoid too high a variation in the
dimensions of the glass substrate as a function of
temperature. A good agreement between the expansion
coefficient of the silicon and that of the glass 1is



35 required to avoid too high a variation in the dinensions of the glass
subst.rate as a function of tenperature. A good agreenent between the
expansion coefficient of the silicon and that of the glass is r -2

however essential for avoiding the generation of mechanical stresses
between the glass and the silicon. The expansion coefficient of the glass
substrate nust therefore be between 25 and 35x10-7/C, neasured in the 5

t enperature range 25-300C:- The cheni car attack used for etching the silicon
must not degrade the glass substrate, and especially its surface. As
these attacks are carried out by acids, it 10 is essential that the gl ass
substrate hasnaw¥eey hegbentesalst @bee tawodeiidgcornhesi mne@msjodlerim t he
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10 is essential that the glass substrate has a very high

resistance to acid corrosion.

Considering the constant increase in the size of flat
screens, it is also important that the weight of the
15 substrate be minimized, which, for the glass used,
translates into a demand for low density. The low
density, in the same way as the Young's modulus, also
plays a role in preventing the bowing of large-sized
substrates and thus in facilitating the handling of
20 said substrates during all the steps of the process for

manufacturing the screens.

Certain properties of the glass are also important as
regards the 1industrial feasibility of the (glass
25 substrates. In particular, a high-temperature viscosity
that is too high would have economic consequences as it
would increase the energy expenditure and decrease the
lifetime of the glass-melting furnaces. It 1is also
essential that the gléss does not devitrify at too high
30 a temperature (the liquidus temperature must therefore
be limited) and/or with high crystallization rates, as
that would destroy the feasibility of forming flat

glass sheets.

35 Compositions that partially correspond to this
specification are known in Patent Applications
WO 00/32528 aud US 2004/43887 and are mainly composed
of silica (Si0,), alumina (A1,03), boron oxide (By03) and



essential that the glass does not devitrify at too high 30 a tenperature
(the.liquidus tenperature nust therefore be Iimted) and/or w th high
crystallization rates, as that would destroy the feasibility of formng
flat glass sheets. 35 Conpositions that partially correspond to this
specification are known in Patent Applications W 00/32528 aud US "
2004/ 43887 and are mainly conposed of silica (Si02), alumna (1203), boron
oxi de (B203) and f -3- cal cium oxide (€a®) T These gl asses are free from

al kali nmetal oxides and conprise | ow amounts of, and advantageously no,
di val ent oxi des other than cal cium oxide. The Young' s nodul us val ues
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by increasing their Young's modulus, while retaining

10 the good properties in terms of density, thermal

stability and expansion coefficient. Another object of

the invention is to provide economic compositions in

terms of the cost resulting from the raw materials and

the amount of energy to be supplied for manufacturing

15 the glass substrates.

One sﬁbject of the invention is a glass substrate
having a chemical composition comprising the following
constituents within the limits defined hereinbelow,

20 expressed as weight percentages:

Si0; 58 to 72;
TiO, 0.8 to 3;
B,03 2 to 15;
Al,0; 10 to 25;
25 Cao 5 to 12;
MgO 0 to 3;
BaO 0 to 6;
SrO 0 to 4;
Zno 0 to 3; and
30 R,0 0 to 1,
R,0 denoting alkali metal oxides (mainly sodium,

potassium and lithium oxides).

Silica (S8i0,) 1s an essential component of the wvast
35 majority of industrial glass. It is a glass network
former component, which influences all the properties
of the glass. Too low an awount of silica (below 58%)

would result, simultaneously, in degradation of the



B2G3 2 to 15; Al12Q3 10 to 25; 25 CaO5 to 12; MO O to 3; BaO O to 6;
SrO0to 4; ZnOO to 3; and 30 RROO to 1, R20 denoting al kali netal
oxides (mainly sodium potassiumand lithiumoxides). Silica (SiQ2) is an
essential conmponent of the vast 35 majority of industrial glass. It is a
gl ass network forner conponent, which influences all the properties of -
the glass. Too | ow an anpbunt of silica (below 58% would result,

si mul t aneously, in degradation of the =4 =stability of the glass with
respect to devitrification, too |low a resistance to acid corrosion, too
high a density and too high an expansion coefficient. It is preferred
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I hcrease 1n result, an unacceptable increase in the viscosity,
making the glass melting process difficult. The silica
content of the glasses according to the invention is
10 therefore advantageously less than or equal to 70%, or

68% and even 66%.

Titanium oxide (TiO;) is an essential component of the
composition of the glass substrates according to the
15 present invention. The inventors have demonstrated the
strong influence of this oxide on the increase in
Young's modulus. Even though this influence begins to
be felt for values of 0.8%, contents above 1%, or even
greater than or equal to 1.2% are preferred. Contents
20 that are too high 1lead, on the other hand, to a
decrease of the 1light transmission of the glass,
accompanied by unacceptable yellowing. The content of
titanium oxide must therefore be less than or equal to
3%, and advantageously less than or equal to 2%. The
25 addition of a very small amount of cobalt oxide (CoO),
advantageously of around 5 to 50 ppm, especially from
10 to 20 ppm, may help to reduce the yellowing. Patent
Us 5, 851, 939 describes glass compositions that are
rich in strontium oxide, low in calcium oxide and that
30 contain titanium oxide to improve the acid resistance,
pbut does not describe the positive influence of this

oxide on the increase in Young's modulus.

Boron oxide (B,03) is also a network former component,
35 which helps to reduce the liquidus temperature, the
density and the expansion coefficient. It also has the
advantage over silica of reducing the high-temperature

viscosity and therefore of facilitating glass melting.



Young's nodul us. Even though this influence begins to be felt for val ues

of 0..80,

contents above 1% or even greater than or equal to 1.2% are

preferred. Contents 20 that are too high lead, on the other hand, to a
decrease of the light transm ssion of the glass, acconpanied by

unaccept abl e yell owi ng. The content of

| ess than or equal to 3% and advantageously |less than or equal to
25 addition of a very small anount of coBart  oxi de (COO), .advantageously

of around 5 to 50 ppm especially from 10 to 20 ppm may help to reduce
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point and the Young's modulus. Its content is therefore
advantageously greater than or equal to 12%, or even
14%. A high alumina content has, however, the
disadvantage of greatly increasing the high-temperature
viscosity and of decreasing the resistance to corrosion
in an acid medium and the resistance of the glass to
devitrification (especially by increasing the liquidus
temperature) . The alumina content of the glass
according to the invention is therefore advantageously
less than or equal to 22%, or 20% and even 18%. An
alumina content between 14 and 15% constitutes a good

compromise.

Lime (Ca0) is essential for decreasing the high-
temperature viscosity of the glass. Its content is
therefore greater than or equal to %, preferably
greater than or equal to 6%, or even 7% or 8%, and even
8.5%. Too high a content is, on the other hand,
prejudicial to obtaining a low expansion coefficient. A
content less than or equal to 10% is preferred. The
glass according to the invention makes it possible to
use a high Ca0O content, in particular strictly greater
than 8%, without observing degradation of the
resistance in acid medium, such as that which could be
expected on reading the abovementioned Patent us
5, 851, 939.



poi nt and the Young's nodulus. Its content is therefore, advantageously
greater than or equal to 120, or even 14% A high alum na content has,
however, the disadvantage of greatly increasing the high-tenperature 15
vi scosity and of decreasing the resistance to corrosion in an acid nedium
and the resistance of the glass to devitrification (especially by '
increasing the liquidus tenperature). The alum na content of the gl ass
according to the invention is therefore advantageously 20 | ess than or
equal to 22% or 200 and even 180. An alum na content between 14 and 15%
constitutes a good conpromse. Line (CaO is essential for decreasing the
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10 invention. Its beneficial influence on the Young's
modulus is unfortunately compensated for by a rapid
degradation of the devitrification properties,
expressed by an increase in the liquidus temperature
and the crystallization rates. The MgO content 1is

15 therefore preferably less than or equal to 2%, or less
than 1% and even 0.5%. According to one preférred
embodiment, the glass does not contain magnesium oxide,
except for impurities that are difficult to avoid (less
than 0.1%).

20 - .

‘Barium oxide (BaO) and strontium oxide (SrO) have a
deleterious influence on the density of the glass,
which results in advantageously limiting the content of
one and/or the other to 3% or less, especially 2%, or

25 1¢ or even 0.5% or 0.1%. The glass according to the

invention advantageously does not contain strontium

and/or barium oxides, except for inevitable impurities.

zinc oxide (ZnO) is also advantageously absent from the
30 glass compositions according to the invention, due to
undesirable reactions when the glass sheet is produced
by the "float" process, in which the glass is poured
onto a molten tin bath under a reducing atmosphere. The
reducing conditions necessary for avoiding oxidation of
35 the tin bath result, specifically for glass that
contains too high at content of 2ZnO, in a reduction of

this metallic zinc oxide which forms a film on the

glass sheet.



a lime content |less than or equal to 9% and greater than or equal to 60,

or even 7% Magnesia (MyO is an optional conponent of the present 10

I nvention. Its beneficial influence on the Young's nodulus is
unfortunately conpensated for by a rapid degradation of the
devitrification properties, expressed by an increase in the |iquidus
tenperature and the crystallization rates. The MyO content is 15 therefore
preferably | ess than or equal to 2% or less than 1% and even 0.5%
According to one preferred enbodinent, the glass does not contain
magnesi um oxi de, except for inpurities that are difficult to avoid (less
than 0.1% . 20 Barium oxide (BaO and strontium oxide (SrO have a
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except for. inevitable inpurities. Zinc oxide (ZnO is al so advantageously
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which forp agfhim opetbeamgliats Seefikali metal oxides (except for
traces stemming from the raw materials) are greatly
preferred. This is because the alkali metal oxides have
a tendency to migrate to the surface of the glass and
to considerably degrade the semiconducting properties
15 of the silicon deposited on the substrate.

According to one preferred embodiment, the glass
substrate according to the invention has a chemical
composition comprising the following constituents,
20 within the 1limits defined hereinbelow, expressed as

weight percentages:

Si02 60 to 70;
TiO; 1.2 to 2;
B;03 6 to 13;

25 Al,03 12 to 18;
Cca0 5 to 10;
MgO 0 to 3;
Ba0O, SrO, ZnO < 0.1; and
R,0 < 0.1.

30
The glass substrates according to the invention may

contain components other than those listed above. These
may be refining agents, introduced intentionally, or
‘other oxides, generally introduced unintentionally in
35 the form of impurities and that do not substantially
modify the manner in which the substrates according to
the invention solve the technical problem in question.

Generally, the content of impurities in the glass



-7- The glass according to the invention preferably does [
zirconium zinc, strontiumand barium ox!odes. 5 Alykali rre'?glt gginleglsn(RZO
col l ectively denoting these oxides, anpbng which are found sodi um
potassiumand |ithium oxides) nust be limted to very | ow contents
preferably to less than 0.5%and even 0.1% 0.050 or 10 0.01% Zero1a'rmunts
of alkali netal oxides (except for trages stemmng fromthe raw materials)
are greatly preferred. This is because the alkali netal oxides have a
tendency to mgrate to the surface of the glass and to considerably

degrade the sem conducting properties, 15 of he si_licon de
substrate. Aczoreidind otend-hr et BY£RHL @b i Fh@ Rgl19 assgaéé\%g% g?et e
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followi ng constituents, 20 within the limts defined her einﬁbel owg expr essed
as weight percentages: S1O2 60 to 70; TiO2 1.2 to 2; . B203 tq 13; 25
Al238 12 to 1'8he c@asstocqrapos%@rcﬁt@%mr% b2 50 Weft I ReO <
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contained in the bulk of the glass during the melting

step. The refining agents used are, for example,

arsenic or antimony oxides, halogens such as fluorine

10 or chlorine, tin or cerium oxide, sulfates or a mixture

of such compounds. The combination of tin oxide and

chlorine has proved particularly effective and 1is

therefore preferred within the context of the present

invention. The compositions according to the invention

15 do not advantageously contain arsenic or antimony

oxides, due to their high toxicity.

The glass substrates according to the invention may
also contain low amounts of other oxides such as
20 sirconium oxide or oxides of rare-earth elements such
as lanthanum or yttrium, but generally they do not
contain them, except for traces stemming from
impurities contained in the raw materials or stemming
from the dissolution of elements contained 1in the
25 constituent refractory materials of the glass melting
furnace. In the case where the glass according to the
invention contains zirconium oxide (ZrO2), which may be
used for further improving the Young's modulus, its
content is not greater than 3%, or even 2%, as the
30 liquidus temperature is strongly affected by the

presence of this oxide.

The glass substrates according to the invention .
preferably have an expansion coefficient less than or
35 equal to 35x10-7/°C, or even 33x1077/°C. Their strain
point 1is advantageously greater than or equal to 630°C,
and even to 650°C. Due to the use of titanium oxide,

the Young's modulus of the substrates according to the



may be refining agents, introduced intentionally, or other oxides,
generally introduced unintentionally in 35 the formof inpurities and that
do not substantially  nodify the manner in which the substrates according
to the invention solve the technical problemin question. Generally, the
content of inpurities in the glass -8- according to the invention is |ess
than or equal to around 5% and even 3% or even 20 or 1% The gl ass
conposi tions according to the invention 5 preferably conprise chen cal
agents intended to refine the glass, that s to say to renove gaseous
inclusions contained in the bulk of the glass during the nelting step.
The refining agents used are, for exanple, arsenic or antinony oxides,
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10 furnace, a glass batch of suitable composition, and of

forming a glass sheet by pouring over a molten tin bath

(float process) . The melting temperature is

advantageously below 1700°C, or even 1650°C.

15 A final subject of the invention 1is a flat screen,
especially of the LCD (liquid crystal display) or OLED
(organic light-emitting diode) type, comprising a glass

substrate according to the invention.

20 The advantages of the invention are illustrated using
the following nonlimiting examples, presented in tables
1 and 2.

The comparative example Cl is a glass representative of
25 the teaching from Application WO 00/32528, close to
examples 10 to 13 and 17 of this same application, and
corresponding to an industrially produced LCD screen

composition.

30 Examples 1 to 3 correspond to the teaching of the

present invention.

Table 1 indicates, besides the chemical composition
expressed in weight percentages, the following physical

35 properties:

- the Young's modulus, expressed in GPa, measured
according to the standard ASTM C 1259-01;



i nvention contains zirconiumoxide (ZrQ2), which nmay be wused for further
Inmproving the Young's nodulus, its content is not greater than 30, or even
2% as the 30 liquidus tenperature is strongly affected by the presence of
this oxide. The gl ass substrates according to the invention preferably .
have an expansion coefficient |less than or 35 equal to 35x10-7/C, or even
33x10-7/C. Their strain point is advantageously greater than or equal to
630C, and even to 650C. Due to the use.gf titanium oxide, the Young's
nodul us of the substrates according to the - 9 invention is generally
greater than 70 GPa, or even 72 GPa. The tenperature corresponding to the
viscosity at which the glass is forned, i.e. around 10000 poise, this
tenperat ure bei ng HemotE@apyion( | ep@jficiant sbgrepenady kads 3¢e€.or equal
to 1350C. Anot her rsaibjeedd ofact:b@dlla\gentdaortné ateaaki-puaws H¥pgess for

obt ai ni ng substr at es accor 07t i nvention conprising the steps of
nmelting, in a gl asys R0 sIs batch of suitable conposition, and

of formng a gl as@e;hfé%msm pbulll gi(jCIOvév aepghred eicpobdihg ¢bl aate

process). sThe nel tdng-4enperatddig deles2darhggeousl y bel ow 1700C, or even
1650C. 15 A final subject of the invention is a flat screen, especially of
the LCD (liquid cry& aPFtaR5pI &E0%r HED SIHihahic Frgﬁtppéﬁlxtlﬂ‘iaﬁ@ld’ i ode)

type, conprising a:cgdzaassporsiims_:trabe abeor demgetatude iawentiieh 20eThe
advant ages of the jjnventid é(#aqstiggt qcbm& 3902144% fgld.owipng
b

nonlimting exanples, present ed
measured according to the standard NF B30-105;

10 - the upper annealing temperature, known as
"annealing point", expressed in °C, approximately
corresponding to the temperature at which the
viscosity is equal to 10 poise (10 pa.s),
measured according to the standard NF B30-105;

15 - the temperature at which the viscosity is 10*
poise (10° Pa.s), denoted by T(log4), the latter
being measured according to the standard ISO 7884-
2 and approximately corresponding to the viscosity
at which the glass is poured onto the molten metal

20 bath during the float process; and '

- the optical transmission for a wavelength of
400 nm measured through a glass sample having a

thickness of 1 mm.

25



The conparative exanple O is a glass representative of 25 the teaching
from Application WO 00/ 32528, close to exanples 10 to 13 and 17 of this
sanme application, and corresponding to an industrially produced LCD screen
conposition. 30 Exanples 1 to 3 correspond to the teaching of the present
invention. Table 1 indicates, besides the chem cal conposition expressed
in weight percentages, the follow ng physical 35 properties: - the Young's
nodul us, expressed in GPa, neasured according to the standard ASTM C
1259-01; - 10- - the expangion coefficient between 25 and 300C, neasured
according to the standard NF B30-103, expressed in 10-' /C, - the density
(in g/cm3), neasured according to the 5 so-called "Archinedes" nethod; -
the strain point, expressed in C, appraklealely corresponding to the
tenperature at which the viscosity is equal to 1014.5 poise (1013.5 Pa .

S) , neasur eg—aceording—tothe——standarg—NFB30=-1165—10=—ttheupper
anneal i ng tehperature, known as "annealindloint" lexpnessédd iph C3
appr oxi mat el ysigpr(&sgqndi ng to the tenpergt W e |agqg vhi chgtzhe V| &g0gityl is
equal to 101B_poise (1012 Pa. S) , neapured acqordi o tg% S aﬂdg&d NF
B30- 105; 15 LT t whichthe viscdsityeds1164° el s&:£403 Pa.
s) , denoted| bysTl (log4) , the latter beiltg regsir.ed accor.ding| 10.8he
st andard ISC_X?ﬁ%— 2 and approxi mately COH&ﬁ%pOFq&Q% to|tResviscogity
Ccao 8.4 7.5 8.5 7.4
MgO <0.1 <0.1 <0.1- |<0.1
Young's modulus (GPa) 69.9 72.1 71.9 73.0
Expansion coeff. (1077/°C) 31.3 31.3 31.1 30.4
Density (g/cm’) 2.37 | 2.35 2.37 2.35
Strain Point (°C) 663 658 667 648
Annealing point (°C) 721 717 725 706
T(logd) (°C) 1320 1317 1315 1316
Transmission at 400 nm(%) 89.6 87.7 85.6

5 The comparison between the examples according to the
invention and the comparative example demonstrates the
beneficial effect of titanium oxide on the increase of
the Young's modulus, the other properties remaining

largely unchanged.



at which the glass is poured onto the nolten netal 20 bath during the
float process; and - the optical transm ssion for a wavel ength of 400 nm
measured through a gl ass sanple having a thickness of 1 nmm 25 - 11 -
Table | d 123 SIO2 (wt % 64.564.3 63.8 64.4 TiO2 - 1.25 1.30 1.88
B2G3 10.9 10.8 9.7 10.3 Al2(3 16.2 16.2 16.3 16.1 Ca0 8.4 7.5 8.5 7.4
MO <0.1 <0.1 <0.1 <0.1 Young's nodulus (GPa) 69.9 72.1 71.9 73.0

Expansi on coeff. (107/C) 31.3 31.3 31.1 Sg 4 Density (g/cn8) 2.37 2.35
2.37 2.35 Strain Point (C) 663 658 667 648  Annealing point (C) 721 717
725 706 T (log4) (O 1320 1317 1315 1316 Transm ssion at 400 nm(% 89.6
87.7 85.6 5 The conparison between the exanples according to the invention
and the conpargidlee exanplresdenenstortartees tdreampblerref | efal cefibesttdbnsi t ani um
oxi de on the inc o‘?:%ﬁ gg ngggt% dul us, the other properties

remai ni ng Iargéy ancl an e e 2 presents other exanples of
conpositions according to the invention. Table 2

Table 2

4 5 6 7 8 9 10
Si0; (wt %) 65.6 | 64.6 | 63.6 |63.1 65.7 |61.3 [59.3
TiO; 1.05| 2.1 [0.85]1.40 1.27 1.30 | 1.30
B,03 12.0|13.011.0 |10.0 10.4 |8.1 8.1
Al,03 14.4 | 14.4 115.0 | 15.0 14.9 |16.2 {17.8
Cao 7.0 6.0 {8.0 9.0 7.2 8.5 8.8
MgO <0.1|<0.1]0.5 0.5 <0.1 |2.3
BaO 1.0
Sro 1.0 1.9 2.0
Expansion
coeff. 33.1 ] 33.4 28.2 36.8
(10°"/°C)
Strain Point
(°C) 650 650 649 652 665
T(log4) (°C) 1320 | 1308 1316 | 1244




6 78910 SO (w o) 65.6 64.6 63.6 63.1 65.7 61.3 59.3 TiO2 1.05
Q.85 1.40 1.27 1.30 1.30 B203 12.0 13.0 11.0 10.0 10.4 8.1 8.1 Al2®33
14.4 14.4 15.0 15.0 14.9 16.2 17.8 CaO-7.0 6.0 8.0 9.0 7.2 8.5 8.8 MO
<0.1 <0.10.50.5<0.12.32.4 BaO1.0 SrO1.0 1.9 2.0 Expansion coeff.
33.1 33.4 28.2 36.8 (10-'/C) Strain Point (C) 650 650 649 652 665 T(I| og4)
(© 1320 1308 1316 1244 5 - 13 - _ CLAIMS 1. A glass substrate,
characterized in that it has a chem cgllfo_nposi tion conprising the
following 5 constituents within the limis defined hereinbelow, expressed
as wei ght percentages: Si02 58 to 72; Ti02 0.8 to 3; B203 2 to 15; 10
A1203 10 to 25; CaO5to 12; MOO to 3; BaOOto6; SrOO0to 4 ; 15
ZnO 0 to 3; and CLAIMS

4 5
2.1

1. A glass substrate, characterized in that it has a
chemical composition comprising the following
5 constituents within the limits defined hereinbelow,

expressed as weight percentages:

Sio; 58 to 72;
TiO; 0.8 to 3;
B,03 2 to 15;

10 ~ Al,03 10 to 25;
Ca0 5 to 12;
MgO 0 to 3;
BaO 0 to 6;
SrO 0 to 4;

15 Zno 0 to 3; and
R»0 0 to 1,

R,0 denoting alkali metal oxides.

2. The glass substrate as claimed 1in claim 1,
20 compriéing titanium oxide (TiO;) in a weight content

between 1.2% and 2%.

3. The glass substrate as claimed in one of the
preceding claims, comprising silicon oxide (SiO;) in a

25 weight content greater than or equal to 62%.

4. The glass substrate as claimed in one of the
preceding claims, comprising boron oxide (B;03) in a
weight content greater than or equal to 9.5%.

30
5. The glass substrate as claimed in one of the
preceding claims, comprising alumina (Al,03;) in a weight
content between 12 and 18%.

35 6. The glass substrate as claimed in one of the

preceding claims, comprising lime (Ca0O) in a weight
content greater than or equal to 7%.



R20 0 to 1, R20 denoting alkali netal oxides. 2. The gl ass substrate as
claimed in claim11, 20 conprising titaniumoxide (Ti02) in a weight
content between 1.2% and 2% 3. The gl ass substrate as clained in one of
the preceding clains, conprising silicon oxide (Si02) in a 25 weight
content greater than or equal to 620. 4. The glass substrate as clainmed in
one of the preceding clains, conprising boron oxide (B203) in a weight
content greater than or equal to 9.50._30;5 The glass substrate as clained
in one of the preceding clains, conprising alumna (A1203) in a wei ght
content between 12 and 18% 35 6. The gl ass substrate as clained in one of

the precedi ng} clainms, conprising lime (CaO in a weight content greater

than or equal 'to 78Re- 43Sy, SURFREsaSubstrredasit| &7%ed°fn Bhe of the
precedi ng cl aprecedanpr i slagns,| meopba®sing alimed ghitaogonirent beéigen 7 and
9% and boron i B20 in a t equt 1 13 5,8.. The gl ass
substrate as %iégg%gg i?bnes%wréee%oﬂt%ga %rkecgrg(?\r,]\gggféi r?s%%l%c a&azgﬁéril?edai n t hat

it does not €EonpenSebaugaesi Al (M) 1330 9. The gl ass substrate as cl ai med

in one of §he preceding clains, conprising bariumoxide (BaOQ in a

con ot that goes pot ex£eed WipstFactN®agl ase; sibstrgie as clainyd in one
preceding claims, characterized in that it does not

comprise magnesia (MgO).

10 9. The glass substrate as claimed in one of the
preceding claims, comprising barium oxide (BaO) in a

content that does not exceed 3%.

"10. The glass substrate as claimed in one of the
15 preceding claims, comprising strontium oxide (SrO) in a

céntent that does not exceed 3%.

11. The glass substrate as claimed in one of the
preceding claims, characterized in that it does not
20 comprise barium ‘oxide - (BaO) - and/or ‘strontium oxide

(Sro) .

12. The glass substrate as claimed 1in one of the
preceding claims, comprising cobalt oxide in a weight

25 content between 5 and 50 ppm.

13. The glass substrate as claimed in claim 1, having
a chemical composition comprising the following
constituents, within the limits defined hereinbelow,

30 - expressed as weight percentages:

Si0; 60 to 70;
TiO; 1.2 to 2;
B,03 6 to 13;
Al,0; 12 to 18;
35 Cao 5 to 10;
MgO 0 to 3;
BaO, SrO, ZnO < 0.1; and

R,0 < 0.1.



15 preceding clains, conprising strontiumoxide (SrO in a content that
does -not exceed 30. 11. The gl ass substrate as clained in one of the
preceding clains, characterized in that it does not 20 conprise barium

oxi de (BaO and/or strontiumoxide (SrO. 12. The glass substrate as
clainmed in one of the preceding clainms, conprising cobalt oxide in a

wei ght 25 content between 5 and 50 ppm 13. The gl ass substrate as clai med
inclaiml, having a chem cal conposition conprising the f.ollow ng
constituents, within the linmts defined Ierei nbel ow, 30 expressed as

wei ght percentages: SiQ2 60 to 70; TiO2 1.2 to 2; B2G3 6 to 13; Al2Q38 12
to 18 ; 35 CaO5to 10; MOO to 3; BaO SrQ m0<o¢;mm R2O < 0. 1.

- 15 14. A continuous process for obtaining substrates as clained in one

of Slalm i {9413 SOl ihe slans, ol TBkbhi n AuflidstLurpace.

gl ass batch o 5 suitabl e conposition, and ass sheet
pouring over &lAbPeenifi PgatH QEﬁlmﬁfﬂaﬁosé@eéﬁﬂ&ﬁﬁﬁ%ﬁg %1%ﬂ%8%
substrate as o€l ahepging, oneg ok chakBs lfifndde, a glass batch of

5 suitable composition, and of forming a glass sheet by

pouring over a molten tin bath.

15. A flat screen comprising a glass substrate as

claimed in one of claims 1 to 13.



