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These two technol ogies require the use of glass substrates,
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conposition 15 nust be speci v y adapted to eacﬁEog them LCD™1%"
t echnol ogy uses manufacturing processes in which thin glass sheets are

used as subsgyat g@:é@énﬁ he; n@leRosbhi 0pe0hcthi nebil ﬁﬂ.béén3|s$1%@rt:$_’a\ﬂe% _
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ensue fron1these Igfe]e ) S re t hei 25 nechani cal ,
cheni cal and ¥het rrrg 9 o5t st%onrgteé)n n5| e@fanlgl tqﬁ a?nl L3 C(i:errper atures used for

depositing thin films of silicon, the thermal stablllty of the glass is
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t enper at ur | east C and even 650C7i s thus required
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t enper at ur e minahy chngl ag hasiguyviseasidalequadplip) 184naNeises A | ow
expansi on cOg fficient is algg . .
ese two technologies .require the use 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 wvariation in the
dimensions of the glass substrate as a function of
temperature. A good agreement betwéen the expansion

coefficient of the silicon and that of the glass is
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35-required to avoid too high a variation in the dfnensfons of the glass
~substrate as a function of tenperature. A good agreenent between the
" expansion coefficient of the silicon and that of the glass is 11111111
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Considering the constant increase in the size of flat
screens, it 1is 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 industrial 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 glass 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 and US 2004/43887 and are mainly composed

.0f silica (Si0;), alumina (Al,03), boron oxide (B,03) and



litetime of the glass-nelting furnaces. It is also essential that the
~glass does hot devitrify at too high 30 a tenperature (the |iquidus
“tenperature nust therefore be limted) and/or with high crystallization

rates, as that I roy the feasibility of fgorm t | ass
sheets. 35 &cﬁp%@?f{(g%&f%at partially gofr espond ?SF{Egnggégé?ﬁg?atl on
are known in Patent Applications WD 00/32528 and US 2004/ 43887 and are -

mai nly conposed of silica (Si02), alumna (A1203), boron oxide (B203) and
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invention is_to ovide ecgonom c_conposi.tions.in .terms of the cqst
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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 subject of the invention is a glass substrate
having a chemical composition comprising the following
constituents within the 1limits defined hereinbelow,

20 expressed as weight percentages:

Si0; 58 to 72;
T10, 0.8 to 3;
B,0O3 2 to 15;
Al,0, 10 to 25;
25 CaO 5 to 12;
MgO 0 to 3;
BaOo 0 to 6;
SroO 0 to 4;
Zno 0 to 3; and
30 R20 0 to 1,
R0 denoting alkali metal oxides (mainly sodium,

potassium and lithium oxides).

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

would result, simultaneously, in degradation of the



B203 2 to-15; A1203 10 to 25; 25 CaO5 to 12; MJOO to 3; BaO O to 6;
SrO0to 4;,"ZnO0 to 3; and 30 R0 0 to 1, R20 denoting al kali netal
" oxides (rmainly sodi um potassium and |ithiumoxides). Silica (Si02) is an

essenti al vast 35 majority of ingust t is a
gl ass net V\oq'ig)%& %J;rcgonent, whi ch |2an uences: g#’?’%ﬁgl’%? g%? Fés of
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content 8f t3Bt atSes0 acc&rdl % t e hEVERY &t -orPT stA® PhBFEf brad.
advant ageousdc)hti@:ﬁtsfs t katator agguatodbo WOPh OrabdcB and)evieavéb%adli taani um

oxide (Ti 02) n essential co ent .of the canpo |t|o f th | ass
substr at es accolt ng To tHe“TH a%;sentlrtcnrveeatﬁe rl[PT?\Ce |nventcc<))rss%ﬁ'gt

denonst r at ednaingt thagoilpbbuerdd iofg thhecesd déibhicheti nthease lilca
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 (Ti0;) 1s 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 vyellowing. 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,
but does not describe the positive influence of this

oxide on the increase in Young's modulus.

Boron oxide (B;03) 1s 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 t hough this influence begins to be felt for val ues
of 0.8% 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
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however have a 5 negative inpact on the cost of the raw materials used and
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Al um na (Alzgg\)farrlrt?ggeeso&stlﬁpogﬁfieglteé\rt Otkilapr?r %%Seeélpael S%E)ailrb%, or even
14%. A high alumina -content has, however, the
disadvantage of greatly increasing the high-temperature

15 viscosity and of decreasing the resistance to corrosion
in an acid medium and the resistance of the glass to
devitrification (especially by increasing the ligquidus
temperature) . The alumina content of  the glass
according to the invention is therefore advantageously

20 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-
25 temperature viscosity of the glass. Its content is
therefore greater than or equal to 5%, preferably
greater than or equal to 6%, or even 7% or 8%, and even
8.5%. Too high a content i1is, on the other hand,
prejudicial to obtaining a low expansion coefficient. A
30 éontent less than or equal to 10% is preferred. The
glass according to the invention makes it possible to
use a high CaO content, in particular strictly greater
than 8%, without observing degradation of the
resistance in acid medium, such as that which could be
35 expected on reading the abovementioned Patent us
-5, 851, 939,



point- and-the Young's nodulus. Its content is therefore advantageously
greater thanh or equal to 12% or even 14% A high alunina content has,
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equal to 22% or 20% and even 18% An alum na content between 14 and 15%
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t han or équal to 10%is preferred. The glass according to the invention
makes it possildEi t medise axhiigh CaQQocoabEDbctitepar tdendtingt Hheidey
greater than qg’ Wi t_hout obgeréiqgrde adgiiondof t he resistance(in acid
medi um such™&s That AW WBAFR &35 &Pt saOR" eI WY THE
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not contain Zzirconium zinc, strontiumand barium oxides alt netal
oxi des £R20 Cdblect FoEPyaBeHBLENG Lt Rdd@ll 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:

Si0, 60 to 70;
Ti0, 1.2 to 2;
B,05 6 to 13;

25 Al1,0; 12 to 18;
Ccao 5 to 10;
MgO 0 to 3;.
Ba0O, Sr0O, ZnO < 0.1; and
R0 < 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
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ete a qu n.
iggrpitidsei rehnghassagents used are, for ' example,

arsenic or antimony oxides, halogens such as fluorine
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 is
therefore preferred within the context of the present
invention. The compositions according to the invention
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
zirconium oxide or oxides of rare-earth elements such
as lanthanum or yttrium, but generally they do not
contain them, except for traces stémming from
impurities contained in the raw materials or stemming
from the dissolution of elements contained in the
constituent refractory materials of the glass melting
furnace. In the case where the glass according to the
invention contains zirconium oxide (Zr0O;), which may be
used for further improving the Young's modulus, its
content 1is not greater than 3%, or even 2%, as the
ligquidus temperature is strongly affected by the

presence of this oxide.

The glass substrates accordingv to the invention
preferably have an expansion coefficient less than or
equal to 35x1077/°C, or even 33x1077/°C. Their strain
point is advantageously'greater than or ecqual 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

do not substantially. nodi he ,yanper.in ich the subsirates,. according
to "the | nveat ot VERE heb GO ol - FPBb et ety onte EEIETREry ¢ he
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conposi tions according to the invention 5 preferably conprise cheni cal
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i ncl usi ons e bulk of the glass during t1rng

The refining agents used are, for exanple, arsenic or antinony oxides,
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to their highitpXi ebhyerdbergl ageisipst aaheseacceidi ngrivogde j nvesti on may
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oxi des of r & Yellght U &4 ®F-yttrium but generally

they do not contain them except for traces stenm ng from |rrpur|t| es

contained in.t e | s or t dissal
el enents con alhzﬁ'le Sr%é(lz‘g c%ﬁst é%‘g or?gma er?aﬁ P t%he gl ass
melting fumresess n fdre celgeaimmiore tﬁ@@té@@eaccéﬁapﬁélﬂ@ t ke itMenti on

contains zi rlciﬁﬂér}t”‘ﬂd}%'é'&nﬁlz{@gﬂg \Mﬂ'ec@ﬂaié bst H\%Q(élfn%r fiH t heg1brRrr ovi ng
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q

the 30 EPquifi@asshpet a8liresi SasChordl Yo aé%]teedcwp?%tl%?esaﬂ et this
OXi de. The dasssplstdbdes aesor dbngpdbarihg btgenki fblten tin bath

(float. process) . The melting temperature is

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

15 A final subject of the invention is 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;



preferably have an expansion coefficient less than or 35 equal to
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t he Young' s(ygg%g&;/i&;og subst r at es_g1 ordi ng toPFEZF‘.}Q?Bg%g%gQQyO -9 -
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GPa. The tenperature corresponding to the viscosity at which the glass is
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"T(log4)", is 5 gref er@ongiloesscohifiioienquabetwedrB5@6. Andt he¥0€Ubj ect of
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to the invention conprising the steps of nelting, in a glass 10 furnace, a
gl ass batch of s fRIFEKOMOsttion,Cand of forming a glass sheet by

pouring over- a ninenadhdibat hin(bl/eat®pr osessiredhecoBLling temearature is
advant agﬁousl y bel ow 70%%, ,or even 1650C. 15 A final subject of the
invention is a flISR™Heh, "APedpEtdety BFERAY LD (1iquid crystal display)

or OLED (or-gani ctieé gbtretht tpaintdi odepregped conpfCsi rgpraroyiasselsubstrate

according to the j i . The vant s_.of e invenki. ar,
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1 and 2. The conparstésietexaspl eT@li @ §0ass miﬁ@érﬁﬁéﬁ'é/e Ref-$)25 t he

teaching from Appldcatian MO 328 ChOSEd0qafxafPl #$o o0 13 and 17
of this sane application, and corresponding to an industrially produced

LCD scréfn Ttonpddi®i orPERF Ex&ABIL S 0 FFRGEHHRE t o T ea@Fi ng of

t he "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



present invention. Table 1 indicates, besides the chemcal conposition
expressed i n weight percentages, the follow ng physical 35 properties: -
“the Young's nodul us, expressed in GPa, nmeasured according to the standard
ASTM C 1259-01; 2@@; 0540 - 10 -_ BQT/ FR2006/0 8r2 §%pagsi on
coefficient et%/\ae@n ga%g 300C, rreasurqld accordi %gé? R hggét anggrd NF
B30-103, expressed in 10-7 /C, the density (in g/cm3), neasured accordi ng

to the 5 so-called "Archinedes" method; - the strain point, expressed in
C, approximtely corresponding to t‘lﬂébilerriberature at which the viscosity
is equal to 1014'5 poise (1013.5 Pa.s) , neasured accordi ng to t he

st andard NRFB30=105—10— the upper anmeat i ng tenperature, KNMowT as
"anneal i ng |point”, expressed in C. apptoxi%htelly dorresporfding ta3he
t enper at ur ¢ ﬁov\hlwcth 9t he viscosi ty isjepalstol dp13 pou 6¢ §1012;Pay s) ,
measured a coral ng to the standard NF B30-105; (15 _-_the TENpPerature_at
which the Vilksity is 104 poise (103/Pa.s) denbted hy F:490ga)l-3%e |

latter bei rmzo;easured accor di ng to the si(amjardld)S@ 78849 .2 anldio.3

appr oxi mat gy, correspondi ng to the Vi SEoS t [asls. 1's. podr ed
oPlItoo t he rmléé&uel—aﬁ—zo—gat—h—duﬁ-i—m% ié* bat J‘.gwjvess Pghg f]hé\ Ef-cal

transm ssigncdor a wavel ength of 400 hm Be&surbd7tﬁrough8a59l ass7 Szarrpl e
having a t |(_%<ness of 1 nmm 25 <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.



WO 2007/ 000540 - 11 - PCT/ FR2006/ 050459 Table 1 d 1 2 3 Si02 (Wt %9 64.5
64.3 63.8 64.4 'Ti02 - 1.25 1.30 1.88 B203 10.9 10.8 9.7 10.3 A1203 16.2
©16.2 16.3 16.1 Ca08.4 7.585 7.4 MO <0.1 <0.1 <0.1 <0.1 Young's
nodul us (GP /1.9 73.0 Ex i on coeff B 1.3 31.1
30.4 Densi t%iP ?239027@‘%5%‘% 235 237 3435 Strai npgé?ﬁ#@@@%gigég 667
648 Annealing point (C 721 717 725 706 T(log4) (C 1320 1317 1315 1316
Transm ssion at 400 nn(o) 89.6 87.7 85.6 5 The conpari son between the
exanpl es accmmieng £o ttheesdrmeent otheand eteepdesparaf i veospaspice ons
denonstrates, t dil}@e{]g Gl &ffset; of titaniumoxide on the increase of
the Young's nodul us,” the other properties remaining |argely unchanged. WO
2007/ 000540 - 12 - PCT/ FR2006/ 050459 Table 2 presents ot her exanpl es of
conpositions according to the invenbapne Fable 2 4 56 78 9 10 Si02 (w

2 30 203 128 a2 0 11 011000 Boom ol 1 B al AT90d 1484 148 1d ofds o 14,0
16.2 17.8 |Ga@,7.(ut620 8.063..% V62.8.568.8 |63.1 |65.7 |61.3 [59.3
| 710, 1.05) 2.1 10.85 |1.40 1.27 1.30 {1.30
B20O; 12.0(13.0(11.0 |10.0 10.4 8.1 8.1
Al,0, 14.4 | 14.4 {15.0 | 15.0 14.9 16.2 |17.8
cao 7.0 6.0 |18.0 9.0 7.2 8.5 8.8
MgO <0.1 [ <0.11]0.5 0.5 <0.1 2.3 2.4
BaO 1.0
Sro 1.0 1.9 2.0
Expansion
coeff. 33.1 33.4 28.2 36.8
(107"/°C)
Strain Point
(°C) 650 650 649 652 665
T(logd) (°C) 1320 | 1308 1316 1244




MJO <0.1 <0.1 0.5 0.5 <0.1 2.3 2.4 Bab 1.0 SrO1.0 1.9 2.0 Expansion
coeff. 33.1 33.4 28.2 36.8 (10-7/C) Strain Point (C) 650 650 649 652 665
"' T(log4) (C) 1320 1308 1316 1244 5 wO 2007/000540 - 13 - PCT/ FR2006/ 050459
CLAIMS 1. A e, characterized in thatj keal
' conposi ti orﬁ?n%or?}shpo?\%gﬁe fol | owi ng const i tueﬁ?é/%ﬁéﬂﬁglgﬁg%?m ts

defi ned herei nbel ow, 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; MO O to 3; BaO
Oto6; SrO0to 4; 15 ZnO 0 to 3; &AMAIMPO 0 to 1, R20 denoting al kali
metal oxides. 2. The glass substrate as clained in claim1, 20 conprising
titani um oxi de (TiOZi in a weight content between 1.2% and 2% 3. The

gl ass substriate & glasmedubAtenscof ciggacterized in that it has a

chemical ‘composition comprising the following
5 constituents within ‘the 1limits defined hereinbelow,

expressed as weight percentages:

Si0; 58 to 72;
T1i0, 0.8 to 3;
B203 2 to 15;
10 21,05 10 to 25;
' Cal 5 to 12;
MgO 0 to 3;
BaO 0 to 6;
Sro 0 to 4;
15 Zn0 0 to 3; and
R»0 0 to 1,

R,0 denoting alkali metal oxides.

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

between 1.2% and 2%.

3. The glass substrate as claimed in one of the
preceding claims, comprising silicon oxide (Si0;) 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) 1in 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 (Ca0) in a weight

content greater than or equal to 7%.



preceding - clainms, conprising silicon oxide (Si02) in a 25 weight content
greater than or ‘equal to 62% 4. The gl ass substrate as clained in one of
“the preceding clainms, conprising boron oxide (B203) in a weight content

greater thanwgr &6 3 5% 30 5. Thf gl ass S“bgkﬁ‘a}tpiz%%scilo%' '1%‘3 in one
(A1203)

of the precedi ng c?g?éngs)‘l conprising alum na wei ght” “"Cont ent
between 12 and 18% 35 6. The gl ass substrate as clainmed in one of the
preceding clains, conprising linme (CaO) in a weight content greater than
or equal to 7% WhQOOylgH540bstivkte PEE FR20068L£050489 ofe The dilass

substrate as,flalgpdyi N 101G Of TcBﬁlprPLfs?L gd' 9n&l i) CQHprés'mF@lg}Mm (Ca0

in a weight ~ content between 7 % and boron oxi de_ (B in a content
between 11 aFRNISE Hegwepre Gl aglé S%SPPQt UL | aXHed .@2 ne &P tdhe

precedi ng cl abRBen€ehBeasdteni zedaha that it does not conprise nmagnesi a
(MO . 1Q 9. The gl ass substrate as clained in one of the preceding

clains, conprising bariumoxide (BaO in a content that does not exceed
3% 10. The gl assﬂsebsglatse asild @tared ias oréadietiheinlbope ecefdi nchel ai ns,

conprising s r%’ o Pece da%n(ssr OpbBalce %9%@1“ 15 haty ﬁeitm&ogéc%& 3% 11.

The gl ass s a| med 1'n one of "the precedi ng cl
characteri ze@lommrmatmagn@@e@ f¢C) 20 conprise bari um oxi de (BaO) and/ or
strontiumoxide (SrO.

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

content 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
(SroO) .

12. The glass substrate as claimed in 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 1limits defined hereinbelow,

30 expressed as weight percentages:

Si0, 60 to 70;
TiO, 1.2 to 2;
By03 : 6 to 13;
21,0, 12 to 18;
35 cao 5 to 10;
MgO , 0 to 3;
BaO, SrO, ZnO < 0.1; and

R,0 < 0.1.



12. The gl ass substrate as clainmed in one of the preceding clains,
conprising cobalt oxide in a weight 25 content between 5 and 50 ppm 13.

" The gl ass substrate as claimed in claim1, having a chemical conposition
conprising t 1 constituents,. M thin theghhM f,1

her ei nbel OW,WS%&Q(’S%%% as wei ght pelré(,:\nent ages: gFSZk%{%otgg/?gﬁﬂs%i 02 1.2
to 2;, B203 6 to 13; A1203 12 to 18; 35 CaO5 to 10; MJOO to 3; BaO
SrO ZnO< 0.1; and R20 < 0.1. WD 2007/000540 - 15 - PCT/ FR2006/ 050459
14. A continuous process for obtaining substrates as clainmed in one of
claims 1 to jl8 cofpkbsitRguble PeRSesHf rBRl tdiGhidiha ghBserhbEsaGE a

gl ass batch of 5 suitable conposjtjon, _and of.  form ng a glass sheet by
pouring overC MY et PRSp&tth. CAF ™A £ &©° slczre%?lm]%’()h%?‘]?gi hfSa SHERS
substrate asof clmdlneichad n dne of gllakes futnadd, 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.



