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homogeneous. Such a flat lamp may espec1ally be a back—

light source, used especially in flat-screen computers
to illuminate a liquid-crystal screen. They may also be
architectural flat lamps used, for example, on
ceilings, floors or walls. They may also be flat lamps
for municipal applications, such as lamps for
advertising panels or lamps able to constitute the

shelves or backs of display cabinets.

These flat lamps may also find applications in other
fields, such as, for example, the automcbile industry
since it is conceivable to produce motor-vehicle roofs
part of which includes such a lamp, particularly to
substitute for the currently known illumination of the
passenger compartment of a motor vehicle. It is also
possible to produce the backlighting for motor-vehicle
dashboards.

Moreover, the expression “flat lamp” should be
understood as corresponding to a construction made from
two substrates which are initially substantially flat
but which, however, may have a slight curvature for a
given application.

These flat lamps, as described for example in the
Patent US 6 034 470, therefore consist of two
substantially flat substrates, such as glass sheets, on

which various layers making up the lamp are deposited.
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Patent US 6 034 470, therefore consist of two substantially flat
Substrates, such as glass sheets, on which various |ayers making up the
| anp are deposited. For exanple, on the first glass sheet, which is the
" rear sheet of the lanp, silver electroges coated with a dielectric are
deposited on the internal face and alum na and phosphor |ayers are
deposi ted onrolie otiepld, f ace. t ¢ UM tangdl vospeyed, ayehzscnrqsieﬁﬁéi ted on

the internal_ face of th t.her Iass eet m na a rm
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t oo expensive. sati sf ac on fromthé standpornt om)genel ty
consi stsl¥n redfleatiga H@Yferr@nt face of the gl ass sheet with a 25 plastic
such as a frosted pol ycarbonate or acrylic pol yrrer However, this solution

has the drawback of re ring several e of ti tir i ch
result in an QV&VRY- thgg:%ﬁias %?g%?tl 5&5% tsr?ﬁn l%g@ﬁ Lﬁ%:?i“ﬂgt\éﬂ;gkness
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counter to the curren rend towar ucl n overa Sl ze O
15 has excessively large contrasts. Solutions to improve

the homogeneity of the 1light from these lamps have
already been realized. Treatments of the front surface
of the glass sheet, such as frosting by sand-blasting
or hot-patterning the surface of the glass, or else an
20 opaline coloration through the thickness of the glass,
have been proposed, among other suggestions, but are
not sufficient and often too expensive. A satisfactory
solution from the standpoint of homogeneity consists in
covering the front face of the glass sheet with a
25 plastic such as a frosted polycarbonate or acrylic
polymer. However, this solution has the drawback of
requiring several layers of plastic ceoating which
result in an overall thickness of at least 5 mm. Such a
coating thickness added to the other components making
30 up the screen results in a considerable increase in the
overall thickness of the lamp. This goes counter to the
current trend towards reducing the overall size of
screens 1in terms of thickness. The increase 1in the
thickness also causes a reduction in the luminance of
35 the lamp. Another drawback of such a lamp is that the
plastic coating does not withstand the high
temperatures required for its production, especially
when carrying out the steps of depositing the
electrodes and of sealing the periphery of the glass



screens in terns of thickness. The increase in the thickness also causes a
reduction in the Iumnance of 35 the |anp. Another drawback of such a | anp
is that the plastic coating does not withstand the high tenperatures
“required for its production, especially _when carrying out the steps of
depositing the electrodes and of sealing the periphery of the glass
sheets. The kheemrkors were thus tasked with finding a neans resulting in
honogeneity of the light emtted by a flat 5 lanp which is at | east
equi val ent to the abovenentioned solution but does not have its drawbacks,
especi ally i Mhet etmeenfonyemadde sthesanthdless efithuntinaticey Ehiseabgecti ve

is achieved n (R .Q t i i yy i f i l.aye i sting
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aggregat es whose size is 15 between O.Ei andﬁ%O m ¢crons and preferably |ess
than 5 nicr&REMSt RE SXd aldy & 2Rafiffly 12SSoftr ASMIRERERuat i on  greater than
40% and preferably greater than 50% The contrast attenuation is determ ned

by neasuring.th 0. contrast _of test. p . a transparen st _pattern
consi sting oFEll%gacciD e|l(%elsv l;;ersn iar?%vﬁe teﬁj a%%éoi%é;%%% Icgpgﬁ’{)e b%/nge}ﬁ%l?rsl pl aced
on a lighl table.aThdififpeingf acdeysfr t heodbistisnag lcdyeragolowenabedred is

placed at apdi-stanes Qh 3 BRALAM R 1Sty RY LE L SNth 4P h JrBgeneani S
obtained by a canera and anal ysed. The contrast attenuation is, defined by

c, such that d1@meter. QIoREHWERTEre: T #RYequir Lo Ehe ieartBdd BEVFSEi on of
L over the meangofirl angdrEpoksibhe ot adarabrievd abhan 40f Loy d61aver the
mean of Lo, E%dbe.%ﬂg thaerHrg gsoffglt}girg estagpattertn vvittglo%te tQ? di ffuser and
L being the {iage of P g aggregates  Who ze 1S
15 between 0.5 and 20 microns and preferably less than
5 microns, the said layer having a contrast attenuation

greater than 40% and preferably greater than 50%.

The contrast attenuation is determined by measuring the
20 contrast of a test pattern; a transparent test pattern
consisting of black 1lines 8 mm in width and spaced
apart by 8 mm is placed on a light table. The upper
face of the diffusing layer to be measured is placed at
a distance of 3 mm from the test pattern and an image
25 is obtained by a camera and analysed. The contrast
attenuation is defined by ¢, such that:
c =1~ (C/Co)
where C is equal to the standard deviation of L over
the mean of L and Cyp 1s the standard deviation of Lo
30 over the mean of Ly, Ly being the image of the test
pattern without the diffuser and L being the image of
the test pattern with the diffuser present.

Such a diffusing layer can be used instead of the

35 abovementioned plastic layers, with a markedly smaller
thickness for a given homogeneity of the light from a
given lamp.

According to a preferred embodiment of the invention,



the test pattern with the diffuser present. Such a diffusing |ayer can be
used instead of the 35 abovenentioned plastic layers, with a nmarkedly
smal l er thickness for a given honbgeneity of the Iight froma given | anp.
" According to a preferred enbodi ment of 4the invention, the |layer has a |ight
transm ssion TL greater than 45% and preferably greater than 60% The
lijght transnigsi qgl_yéxs rm;asa::} nghﬁdal’rairﬂslmli@isﬁamt m@.ﬂe&mw@&mg%@ an
advant ageous _enbodi nent the .invention,.d articles are_ .__.
seni t ranspar 8ﬁgb85regieegla@ Y S35 gcg‘aaﬂ} ;borﬁ 'ngrrrg pja(%ckfti cH e LR A%  oxi de,
nitride or darhbedeupad vodes. ilQuRieketabky., the particles will be chosen
from silica [sic] oxide, alumna [sic] oxide, zirconiumoxide, titanium
oxi de and ceriumoxide, or froma mxture of at |east two of these oxides.
15 Such part PEFesdiag betdbt Aed2BY2RAFIRBEAS IGTRFATTERE hoSE skFPfed in

the art, andigspaeiahly the paceipléat aee erhit HOGERAIH OparACEDEFi Ng tO
the invention, the parti.cles have a size .distrihution su&h thﬁtﬁ% | east
50% of the p&Ffi ar&f%(fi &r THY9T8s R C 156 59455 rdi Tt freat of iffGt er .
Accor di ng tooancadbvidneapeats cdrelsodi mrent of the invention, the binder has a
tenperature resistance sufficient to withstand the operating tenperatures
25 and/or the sealing tenperature of the lanp if the layer is produced
during ak®enbBrgferabiy | anphend papetshesy Weflor e behe FhPEER i sfBEeBl ed. In

this regard, s31Aicaeralicbioxdele,proves diamghaparti cufaydy advanyaggeys when
the diffusing |ayer nust, withstand, a hi gh tenperature, 30 greater t han
about 300C. EFPHEM &Fddsrs FAtERLUBXPEFASI n%b%l 959 h&@* B fder °Ti s al so
advant ageouslfyomhas el xtam ras otfo ataveasnt abrasiforthesesioxtiagiese sufficient to
undergo, w thout any damage,
15 Such particles may be obtained by any means known to

those skilled in the art, and especially by

precipitation or by pyrogenation. According to the

invention, the particles have a size distribution such

that at least 50% of the particles differ by less than

20 50% from the mean diameter.

According to an advantageous embodiment of the
invention, the binder has a temperature resistance
sufficient to withstand the operating temperatures
25 and/or the sealing temperature of the lamp if the layer
is produced during assembly of the lamp and especially
before the latter is sealed. In this regard, a mineral
binder proves to be particularly advantageous when the
diffusing layer must withstand a high temperature,
30 greater than about 300°C.

When the layer is in the external position, the binder
is also advantageously chosen so as to have an abrasion
resistance sufficient to undergo, without any damage,
35 all the handling operations carried out on the lamp,
for example especially when mounting the flat screen.

Depending on the requirements, the binder chosen may be

a mineral binder, for example when it 1is desired to



35 all the handling operations carried out on the lanp, for exanple
especially when nounting the flat screen. Depending on the requirenents,

t he binder chosen may be a nmineral binder, for exanple when it is desired
~to obtain a layer which resists high-tenmperatures, or an organic binder,
especially to sinplify the production of the said |ayer, crosslinking
possi bly bei sgtehtnainetayskmuhichf ofe £xapl Biyher capletdatCieesi ngr aafl ner al

5 bi nder having _a.high, t erature.resistance. will . i articular, allow
Caruo Tl at ) et S ASERC! BRI A CE by ey B SRELEHLE LT |
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pot assi um si I'i cates, sodiumsilTicates, [1thrum silicates and al um nium
phosphat 8, ®e¢assganiwitibi Baer ¥noypcisodditgengrersherma hedpgrgdphypn

al c?_hol i 2i‘3 foffert:?fﬁléeb%'a@@ircesfﬂlr@n@c@?&)ﬂ,:c %ijct}ﬁsthéféfaeémma{%é@e!i;ch' fh
particularly preferred. ncour age e for i on of aggregates w e
desi red sizey%FHeqlﬁ&&ﬁ?ﬁgh Fd P4 ébﬂ?FﬁepE§€Fd3§“F5r 30 the addition of
at | east one additive resulting in a randomdistribution of the particles
n the bindenq oBieleialyy, it dhansesi Agsadd LinkorafBeDlchs. ehasen
fromthe follow ng agents: 'an acid, a base, ,|v51ent 1ons and ionic
pOIynErsl%f thatnstfectitarpakscles and the difference between these

two indices is preferably at least 0.1. The index of
the particles is advantageously greater than 1.7 and
that of the binder is preferably less than 1.6.

20 According to a preferred embodiment of the invention,
the binder is chosen from mineral binders, such as
potassium silicates, sodium silicates, lithium
silicates and aluminium phosphates, and organic
binders, such as polymers of the polyvinyl alcohol,

25 thermosetting resin and acrylic types. A mineral binder
is particularly preferred.

To encourage the formation of aggregates with the

desired size, the invention advantageously provides for
30 the addition of at least one additive resulting in a

random distribution of the particles in the binder.

Preferably, the dispersing additive or agent is chosen

from the following agents: an acid, a base, divalent

ions and ionic polymers of low molecular mass,
35 especially less than 50 000 g/mol.

It is also possible to add other agents, for example a
wetting agent such as nonionic, anionic or cationic

surfactants, 1in order to provide a layer which 1is




35 especially less than 50 000 g/nol. It is also possible to add ot her
agents, for exanple a wetting agent such as nonionic, anionic or cationic
surfactants, in order to provide a |ayer which is honbgeneous on a | arge

~scale. It is also possible to add rheolgogy nodifiers, such as cellulose
ethers. 5 The |ayer thus defined may be deposited with a thickness of

bet ween 1 andoR@geheprassonThe laetjRodsadk. depositing such a | ayer may be
all means known to those skilled in the art, such as depositing by screen
10 printing, by coating a paint, by dip coating, by spin coating, by flow
coating, by $pray rgsetresifizle t he dddi rbeotlbigykmess faferntshe slepgosased

| ayer is gregteriblan.2ngigrons, it is advantageous to use a 15
deposition process of the screen-printing type. Wien the thickness of the

| ayer is Jess than 4 nicrons, it is preferably deposited by flow coating
Ior by Wﬁprayirn_g. 2QyBie idnment i @of aheo pﬂthihdﬁé f@rep]tcdte.trydodu@ltdron 91;] a
ayer ose thickness varies according t e, area of .. coverage on the
surface; suc%géﬁlﬁgﬁﬁgdioﬂf’en?e%?erél ?o %‘% %(}rirﬂé?ﬁo?ﬁho%ﬁeﬁéﬁt?ﬁjedss i‘ﬁ%a | i ght
source to bedgposdrriegt sdchFer leyarplray ide issllpossind eknawn s wWaysé¢o
correct the ‘hakkon;kwn kLhLkunmypatio aflu t Its
| engt h. Acco%gﬁgquo éhot%g% gﬁggaingﬁgé ?%su?%?ﬁgfg%%%tgﬁfi2%?@3?% t he
same ef ftt BFlngéPBectmhgcQWelIP%tﬁi BSiLE tir nHohodbPerPrEdNgs LY | uin 30
source, the tB¥eAhgONbRr eubdesoheinghere kprlgingl agee. whose covering
density varies over the deposition surface; this may, for exanple, be a
coating, deposited by screen printing, the density of spots of which
vari es from #heonpitet ebgscoedr ethiradgians t of a thegi deposited layer is

greater than 2 microns, it 1is advantageous to use a
15 deposition process of the screen-printing type.

When the thickness of the layer is less than 4 microns,
it is preferably deposited by flow coating or by
spraying.

20
The 1invention also provides for the production of a
layer whose thickness varies according to the area of
coverage on the surface; such an embodiment may allow
intrinsic inhomogeneities in a light source to be

25 corrected. For example, it 1is possible in this way to
correct the variation in illumination of a fluorescent
tube along its length. According to another embodiment,
resulting substantially in the same effect of
correcting the intrinsic inhomogeneities of a 1light

30 source, the invention provides for there to be a layer
whose covering density varies over the deposition
surface; this may, for example, be a coating, deposited
by screen printing, the density of spots of which

varies from a completely covered region to a region of

35 dispersed spots, the transition being gradual or
otherwise.
According to the invention, such layers may Dbe

deposited on transparent or semitransparent substrates



35 di spersed spots, the transition being gradual or otherw se. According
to the invention, such |ayers may be deposited on transparent or
sem transparent substrates which, depending on the application, have a
~ planar shape or a non-planar shape. -The .applications envisaged by the
invention are especially flat |lanps, for exanple those used for the
i Il um nati onwefidh,quiddpenyidhal bnsctensaplri d0idk ChiHaed ukal pilbhe® nation
or else for %ynici maiAILgﬁgation. | n thg case gf f#at IanRs. the | ayer
i s advant ageSUSES Degbsited o dhe" JiRes SheefPRONSEFFORPnG VHE2EFGNt 10
face of the banmtheAciguratitnigon cawe fesmtcionbbyi iemt , Lathes) afer esadepesited
on that face.qf e S ﬁﬁ@et ichy i i nskdey s af ;Kb ;
accordi ng totgﬁgﬁhaﬁﬂﬁﬁﬁo |nent%m%heb}%iggﬁigbﬁ%stége ééggéﬁtgébgggghe
gl ass sheet GGG Spr cuctPHnarshitRetLEAp. LAdEBdaYd 9o 2hi gleabdarment

the layer nugihikdyeila itienparmidilcs .resi stance sufficient to wthstand the
various heat treatnents needed to produce such a |anp, especially for

carrying out the deposition 20 operations corresponding to the production
of the el ectimodds armis¢ oofs€ahicngd amips, pethiephleryeof i$ hedtrantagkasslyheet s

forming the FilteED%CstiLUe% of,,t ht.ﬁnéal lals%rrpshe%pe é%% V\%?ﬁtcgr‘l?dr: gl Of%?ﬁ&er. o5

i nvention w therefore be dvant ageously na nera
Accor di n§0t o fiElgies off rdxe dr9odi ment, the diffusing layer according to the
i nvention may, according to one variant, be deposited directly on the

| ass or, acgcordi tqQ a second enhodinent, be deposited on the. 30 | ayers
'?hat have al zfcﬂfcgg\é}n td’epf’osﬁclt%?fo‘?f“ rb?%%’sfh?ffgiﬁ?iﬁe?@ aﬁﬁoﬁéf:@gsa?/y,

especial ly fon kéepi nipree ofi thengipase sheewesrnitdie tswomyl Biss sheéts, the
i nvention ad\éqfnttq'geeo.l.%py; pe{cpéldrdcﬁsnc_; Ao d&?&’?iéﬁO&ngivdiﬂgnt, the layer
15 must be deposited on the glass sheet during production
of the lamp. According to this embodiment, the layer
must have a temperature resistance sufficient to
withstand the various heat treatments needed to produce
such a lamp, especially for carrying out the deposition
20 operations corresponding to the production of the
electrodes and for sealing the periphery of the two
glass sheets forming the structure of the flat lamp.
The layer according to the invention will therefore be
advantageously made with a mineral binder.
25
According to this first embodiment, the diffusing layer
according to the invention may, according to one
variant, be deposited directly on the glass or,
according to a second embodiment, be deposited on the
30 layers that have already been deposited on the glass.
If spacers are necessary, especially for keeping a
uniform space between the two glass sheets, the
invention advantageously provides for deposition of the
diffusing layer leaving free regions corresponding to
35 the locations intended for the spacers, in such a way
that the adhesion [lacuna] the spacers is not disturbed
by the layer according to the invention. Such free
spaces may easily be obtained by choosing to deposit

the layer using a screen-printing technique.



di ffusing | ayer leaving free regions corresponding to 35 the | ocations
i ntended for the spacers, in such a way that the adhesion [|lacuna] the
spacers is not disturbed by the |layer according to the invention. Such
" free spaces may easily be obtained hygchoosing to deposit the |ayer using
a screen-printing technique. According to a second enbodi nent, the layer is
deposited on that face of the glass sheet which is on the outside of the

| anp; according ta.this enbodinment, 5 the diffusing | ayer according to the
i nventi on iskcga§§ﬁP89e5ﬁ%lyach8§€ﬁnpo ﬁ§$§4%WﬁﬁE®d ﬁéﬁhai@%ﬁn stfength

properties addpoeitepardn cilat | faabr asi dre reka st anbeepr eperchi eiss dhe | ayer
is then advanptag | dywi th 1,.0Qk r ani ' in an
amount | 10 graar o tadle MEEEINbY BoRbRsAL, To Y At ng o
an al terrati ¥BeenBblfHeAandof laHer | aA0eprdongd redatthe tonvéretice oisthe

di ffusing | ayafankBgkbaspyodusisen oft A fHple | Affhadd®y sahseiAfdsing 15
| ayer is deposited on a transgarent r senltransEarent substrate

i ndependent SFTERETH aBECBREELEST ofAFNG™PHE BIFLtERtRrdY tFHREFFHONT anp.
Such an enbodepgBtafey peopeirstieisn deposidyigrg thectthd fadvagtiqyeisdyp a

gl ass subst |.d a certai i sja : : frant 20 face of the

| anp; this ehgénggﬁtwﬁgﬁefﬁ li%é%fb?%,ggggééggk%g%Fg ﬁ%@éﬁém%%%?n%hysics,
to furthdr | gpeater thendiibfushdgpeefesabdly gheatgyethalhi§3i.s of f set by
the fact that the volunme or overall size of such a construction becones
equi valent to the previously known 25 solutions, but in this case with

bett er perfoﬁﬁﬁﬁéggﬁg rbgar R di ISR Hife | RPERELBSFN& soCadvahit@geousl y
provi des foriaveditibusi nglatyvierg toobehdepssl tefl eneeanilt Rigdef14{her 30
Substrate, MBI, {RkSal 2,008 o 10 (8255 et e UM PRLELLYCT v e
15 layer is deposited on a transparent or semitransparent
substrate independent of the glass sheets forming the
structure of the flat lamp. Such an embodiment may
consist in depositing the diffusing layer on a glass
substrate held at a certain distance from the front
20 face of the lamp; this embodiment makes it possible,
according to the laws of physics, to further improve
the diffusing effect of the layer. This 1is offset by
the fact that the volume or overall size of such a
construction becomes equivalent to the previously known
25 solutions, but in this case with better performance as

regards diffusion.

The invention also advantageously provides for a

diffusing layer to be deposited on each side of the
30 substrate, whether this 1is one of the glass sheets

forming the structure of the flat lamp or an

independent substrate.

|

Th? diffusing 1layers thus presented according to the
35 invention therefore make it possible to produce flat

lamps intended, for example, for the illumination of

liquid-crystal screens. Compared with the previously

known solutions, the layer according to the invention

makes 1t possible to reduce the overall size of the



The diffusing |layers thus presented according to the 35 invention
therefore nmake it possible to produce flat |anps intended, for exanple, for
the illum nation of liquid-crystal screens. Conpared with the previously
"~ known sol utions, the layer according-t@ the invention nakes it possible to
reduce the overaII size of the said lanp for a given performance in terns

of contrast sattenuai dor Depghdéngpentbbrankbbenpaticensuses @bnthsse
| ayers, the gerf [ mance in ternms of contrast attenuation of the |ight

emtted by fF‘iF 4°Can be inproved for an overall size of the said
| anps which is equal ent to that of the prlor art. 10 Further details and

advant ageousp, Eggka g Ies E |nveP§§n&SQ |§g fgﬁgét¥%%§§§rlg%éon of

the illustrati I on i TSt exanpl e
corr esporfds ?Gréolré}ﬁéﬁeacb@r dien-’@lft 00f15cemer 3 $ivemttitemuattiended £t ot he

deposi ted oniifgel rapiciage gl a1ktatidgim o the igiva QBrOfaﬁ
| i quid- cryst een._ The IOMAHgtg;xture Was pro uced: 20 15 of

al uni na partPX%é‘?L avitf§ °%E5 €di°& amgs YhigRy ds ﬁ%ﬁ&%ﬁﬁeqquEPGS 5 g

of dei oni zedthatepf kthtoprwbirchr@.4 g of 50% pol yacrylic acid, as

di spersion- inducing additive, and 0.3 g of a wetting agent 25 octyl phenol
nmet hoxyl ate [sic] sold by Union Carbide wunder the nane TRITON X-100 - were
added. THe sbhathenr tdrisiprepandd afantaosdusn feauvbede widrl bewome nut es.

30 Next, 19 g ggrenzo%eqwemms@h@t Iatyscqflﬁqlo\hvwlth@l £PNed + Met £,added
and the mxturettﬂ\%%f% gﬁd put back throug heturblnefor 5 mnutes. 35
s~th

A di ffusing FEFEP pﬂBHGBEHOPrHHﬂFﬁlgo R¥ure

The first example corresponds to a layer according to

15 the invention intended to be deposited on the front
face of a flat lamp for the illumination of a liquid-
crystal screen.

The following mixture was produced:
20
15 g of alumina particles having a mean diameter of
1 micron were put into 65.5 g of deionized water, into
which 0.4 g of 50% polyacrylic acid, as dispersion-
inducing additive, and 0.3 g of a wetting agent -
25 octylphenol methoxylate [sic] sold by Union Carbide
under the name TRITON X-100 - were added.

The solution thus prepared was mixed in a turbine for
two minutes.

30
Next, 19 g of a 20% aqueous solution of polyvinyl
alcohol were added and the mixture thus formed put back

through the turbine for 5 minutes.

35 A diffusing layer was then produced from this mixture
on a glass sheet by a flow-coating technique. The
mixture was deposited with an amount such that the

layer once dried had a thickness of 1.5 microns.



on a glass sheet by a flowcoating technique. The m xture was deposited
‘'with an anmount such that the I|ayer once dried had a thickness of 1.5
mcrons. - 10 Exanple 2 is a |layer produced according to the invention
" fromthe mxture of Exanple 1 depositefyon a glass sheet in order to form
a dry layer having a thickness of 4 mcrons. 5 Exanple 3 is an |ayer

produced accpgdipget 02t he s inyenthoarf rgafban@ean Xt r@fi rigxangd e @-he

deposited on a | ass sheet in order to f lLayer havin
ChF Ckness of 1RVARELOR. TOTOAIRIE M-S 20f apBamaLFor diirp g HHHE Shvent i on

from the fobnaﬁsngsm@atunﬁx dpdgroftal Humma pardigl dsvkavi hgvangeaa

di anet er 5 r roduced into 65.5 g of deionized water, to
whi ch 0. 4 g o%lg% eB%I&EC%@ﬁgckgéld as dispersion-inducing additive and

0.3 g of | wetting agent - octyl phenol nethoxylate [sic] sold by Union
Car bi de Undeﬁxtaﬂﬁlgan% TRISTON X §Qer WeS iy ARARM. &?&Jﬂf@lr@@l ut b ONnt fBUS

prepared was mxed . in a turbine for two m nutes, hbxt of a 20%
aqueous soIuﬂpﬁﬁnéﬁoﬁo@ﬁﬂmnﬂheZﬁ?%ﬁ%ﬁﬁo?fmﬁ§aﬁaééd aﬂfHQﬁ% 4t QM et hus

f or med put b@Qlésst hsleegh tihe budbicnetd orfdxrmm autesy Adidd udiargnbayer was
t hen produce mthis _mxture on a glass sheet by a flow coating

t echni que. ﬁg 15 nﬁFftSFelmﬁ% 58805ited with an anount such that the |ayer
once drid had a thickness of 4 microns. Exanple 5 is a |l ayer according to

the inventiop,brgde the;old ows fgr MaX¥r8ind® to the invention from

the following mixture.

15 g of alumina particles having a mean diameter of
15 1 micron were introduced into 65.5 g of deionized
water, to which 0.4 g of 50% polyacrylic acid as
dispersion-inducing additive and 0.3 g of a wetting
agent - octylphenol methoxylate [sic] sold by Union
Carbide under the name TRITON X-100 - were added.
20
The solution thus prepared was mixed in a turbine for

two minutes.

Next, 32 g of a 20% aqueous solution of polyvinyl
25 alcohol was added and the mixture thus formed put back

through the turbine for 5 minutes.

A diffusing layer was then produced from this mixture
on a glass sheet by a flow-coating technique. The
30 mixture was deposited with an amount such that the

layer once dried had a thickness of 4 microns.

Example 5 is a layer according to the invention from
the following mixture.

35
15 g of alumina particles having a mean diameter of
1 micron were introduced into 65.5 g of deionized
water, to which 0.4 g of 50% polyacrylic acid as
dispersion-inducing additive and 0.3 g of a wetting



15 g of alum na particles having a nean dianmeter of 1 micron were
introduced into 65.5 g of deionized water, to which 0.4 g of 50%
pol yacrylic acid as dispersion-inducing additive and 0.3 g of a wetting -
- 11 agent - octyl phenol nethoxylate [sjg]-sold by Union Carbide under the
name TRI TON X-100 - were added. The solution thus prepared was mixed in a

tulrbi ne }‘or agehwo i fhdt%ﬁlpﬂ(;d&?dl.d ﬁ@tgoqylatao%hﬁg@fml@l&m Bl gtUln.EIm ) )
pol yvinyl a co a and t t us formed put bac t hr oug
t he turbi ne %SF §eu %ﬁﬁtgg P& Eggghﬁ #g?p yer "Ras F%@ﬁ produced from
this mxture on a glass sheet by a flowcoating technique. The m xture

was dep05|te@hytgbfylfygn%ﬂuéngFeﬁgggdtQ%SIﬁgggdogge dw p§¥n80¥0 he

t hi ckness of 4 m crons |'ayer produced acco
i nventi orP f r SPalMAPktEfe described below, in which a nineral binder is
used. 20 15 g of alum na particles having a nean dianeter of 1 nicron wer e

i ntroduced |g 72 g of de'onizgﬁ{mate to mhg b 0.4 g of 50% %acrylic
acid as di sphF&Len-PnlucPhg Add%H vEAECESadGREUTRBRt , CEodP UMY RYAY bxi de
was added unaﬂboaoﬁHweteledW@ﬁ ragaC Hdak: mmxxuneduhmsv@arméﬁ pienback

honogeni zed kﬂrﬁ gHrQh@etBQBlk§9f§E”¥ % 8N§6Ee s12.7 g of a 25% aqueous
[ i nder

solution of Iit silicate of a wetting agent -
octyl phelfbl met hoxyl ate [sic] sold by Union Carblde 30 under the nane

TRI TON X-100a- d/iefr@@dd;edlaw@ gakUtdRm tHSqREERaEedmWat iagah Dx Putet hrough
a turbine for 5 m nutes. ﬁzd&jfu5|ng ayer was tht ﬁroduced $r0n1th|s
mxture on 2%l @ssISHERt & £ 1% Goaf tRY - FC8BRAPGuetEFHRIAUE -

mixture was deposited with an amount such that the
layer once dried had a thickness of 4 microns.

15
Example 6 1is a layer produced according to the
invention from a mixture described below, 1in which a

mineral binder is used.

20 15 g of alumina particles having a mean diameter of
1 micron were introduced into 72 g of deionized water,
to which 0.4 g of 50% polyacrylic acid as dispersion-
inducing additive were added. Next, sodium hydroxide
was added until a pH of 10 was reached. The mixture was

25 then homogenized in a turbine for two minutes.

Next, 12.7 g of a 25% aqueous solution of lithium

silicate binder and 0.3 g of a wetting agent -

octylphenol methoxylate [sic] sold by Union Carbide
30 under the name TRITON X-100 - were added.

The solution thus prepared was again put through a
turbine for 5 minutes.

35 A diffusing layer was then produced from this mixture
on a glass sheet by a flow-coating technique. The
mixture was deposited with an amount such that the

layer once dried had a thickness of 2 microns.



m xture was deposited with an anount such that the |ayer once dried had a
thickness of 2 mcrons. - 12 Exanples 7 and 8 are conparative exanpl es
whi ch use a technique of the prior art mentioned above, which consists in
~using as diffusing element frosted pLagpic films which are placed in front
of the front face of 5 the flat |anp. Exanple 7 corresponds to a plastic

fil m having @xah@ﬂﬁkﬂeBSaﬁﬁ BIHBe]ébﬁ%éﬁﬁiﬂvﬁ @Qéﬁ@i@@n%%ﬂdhtﬁﬁé a
superposition of two pl filns identical g t hat, of Exanpl e kn or der
to obtain a t6CAP{MEKA ss 2 PAC T EX &b e™ET %ogepayépoﬁﬁoduﬁﬁac

accordi ng tocdmsists HHVEM$1®@ bsomitfifesiingt wientescr i best del plasdig of a
suspensi on ofg &39}? rg%cqu‘gjjm éﬁyu’{‘e'fggbt |Cn_: waf er f@%‘%ts ﬂgén E&drom de

(NaOH) were a i zed wa SO0 as to obtain

20 Next, @88t@e0¢1@ﬁ d@@ﬁbus suspensi on cont ai ni ng 52% by melght of

zi rconi a particles having a nmean dianmeter of 1 mcron (sold by Norton
under the na SLthY 9839 wer e added to thﬁ n]XtuLE The m xture thus
prepared wa gugﬁ TTESPORRE £ 5P 18 nPhEsESS NEALM 1§8V§n§5 8f a
suspensi on othacmm&dsidﬁ ummuol ysili cate binder by weight in water (sold
by Grace under the name LUDOX) and 1 g of a wetting agent (sold by Union
Car bi de under the nanme TRITON X-100) were added. 30 A diffusing |ayer was
t hen probUced=mphe hifs oxresponds atgl assesheepeuppagtachl onfcoawbng

techni que. Tha s ¥t Uﬂ‘ﬁlrﬁ@%d@ﬁ@%&@d ton %@n&pntxgmghet hatid hgrhayer
once dried had a thlckness of rons. le 10 is a Iayer pr oduced

accordi ng to %héP t@ﬁ$eﬁtﬁ&ﬁaﬁr&ﬁ S 10dwi2 n&mhlxture 4 g of a

pol yacrylic acid suspension containing 50%by weight in water and sodium
hydr oxi de (N%Q@%ﬂ%gé&@ddfg a layer produced according to the

15 invention from the mixture described below.

4 g of a suspension of 50% polyacrylic acid by weight
in water and sodium hydroxide (NaOH) were added to
549 g of deionized water so as to obtain a pH of 9.

20 Next, 288 g of an aqueous suspension containing 52% by
weight of zirconia particles having a mean diameter of
1 micron (sold by Norton under the name SLURRY 9839)
were added to the mixture. The mixture thus prepared
was put through a turbine for 10 minutes. Next, 158 g

25 of a suspension of a 20% lithium polysilicate binder by
weight in water (sold by Grace under the name LUDOX)
and 1 g of a wetting agent (sold by Union Carbide under
the name TRITON X-100) were added.

30 A diffusing layer was then produced from this mixture
on a glass sheet using a flow-coating technique. The
mixture was deposited in an amount such that the layer

once dried had a thickness of 2 microns.

35 Example 10 1is a layer produced according to the

invention from the following mixture.

4 g of a polyacrylic acid suspension containing 50% by
weight in water and sodium hydroxide (NaOH) were added



- 13 to 687 g of deionized water so as to obtain a pHof 9. Next, 150 g
of alum na particles having a nean dianeter of 1 pmwere added to the

m xture. The mixture thus prepared was put through a turbine for 10
“mnutes. 5 Next, 158 g of a binder suspension containing 20% by weight
lithiumpolysilicate in water (sold by Gace under the nanme LUDOX) and 1 g
of a wettingtagest s ddioriiniean Gatdi deo uadetot betadme aTRIHTGN X9100)

were added. .10 Next.,, a diffusing | Was. produce r hj ] re on
a gl ass sheel'®gsy nSLtS& A 63\/\];I (%éltmll%lga %?Ltnl:%ueg %q’é&%%?i%(trﬁgr%ﬁmggaﬁée%%gi ted in
an anount suoli thaimt Werkayatdednte dihedmixguzethi Ek@eds x$ure Sthitgrons.

15 Exanmple 11 .1 0 at XFRIE WA ch, 89NSd St N1ouShgut bs.
following m %tr%?ggiegl m?éh létd/htg glrti g?les have , a small size utos

. 20 4 of a
suspensi on oNeB89% O gRE ol YABRAFFI SURRS{R \A&?%Faéﬂangoéi%n lg*/’dr oxi de
f\leNa?_D \;vg(r)e a@](cj[g@ltt OlBiZhgl_lmOfpche_,isl)ln]ijﬁtél\latiﬁr satas t@aht aby aGpkkef 9.

xt, g of a spensi o um na.particl_e ) I t 2
m crons) confl&fjﬁirng%fg%%er ﬁ@% by 25 Wi Sﬁt 3 ﬁ"’ei(/va 13‘?9 V\%%@dgéagdme
m xture thusbgrepated Gmscjpde timdeughthet undhee TREITON HirAdlOes. wilegt, 158
g of a suspgﬁﬁie(an containing 20% lithiumpolysilicate in water (sold by
Grace under the name LUDOX) and 1 g of a wetting agent (sold by Union
Car bi de Lhder the nanme 30 TRITON X-100) were added. Next, a diffusing

layer was produ¢ed § r@nthésngi xhyee waB proddasedshmeim ushng aiktowecoating
techni que. The mxt_Lure s deposi,ted inf n.ampunt su h thha.t t he &ﬁger 35
once dried h&F &t Ait@RTesy BF" 2 A BRorfs. %3_\98% oUg diTTusihyg 1 ayers
accor di ng t omExanpleesvals tdeposited in an amount such that the layer

once dried had a thickness of 2.5 microns.

15
Example 11 is a comparative example which consists in
using the following mixture in which the particles have

a small size.

20 4 g of a suspension of 50% by weight polyacrylic acid
in water and sodium hydroxide (NaOH) were added to 87 g
of deionized water so as to obtain a pH of 9. Next,
750 g of a suspension of alumina particles (mean
diameter 0.2 microns) containing 20% particles by

25 weight in water were added. The mixture thus prepared
was put through a turbine for 10 minutes. Next, 158 g
of a suspension containing 20% lithium polysilicate in
water (sold by Grace under the name LUDOX) and 1 g of a
wetting agent (sold by Union Carbide under the name

30 TRITON X-100) were added.

Next, a diffusing layer was produced from this mixture
on a glass sheet using a flow-coating technique. The
mixture was deposited in an amount such that the layer

35 once dried had a thickness of 2 microns.

The various diffusing layers according to Examples 1 to
11 thus deposited on a glass sheet were then tested

according to the contrast attenuation measurement



11 thus deposited on a glass sheet were then tested according to the
‘contrast attenuation nmeasurenent - 14 nethod described above. Light
transm ssi on neasurenents under illum nant D65 were also carried out on
" these various exanples. 5 The resistantg £o scratching by a fingernail of

the diffusing |layers according to Exanples 3 and 9 to 11 were also
assessed vi spelthyd Heasdarddiest abowrel.s termed "good" when the | ayer does not
becone detached fromthe 10 gl ass sheet and "poor" when the | ayer
del ami nates, revealing the glass, after the surface has been scratched
wth a fi ngean@ihlt Thensadpeianur bepesirsnante obndée diiiwsiment ayless was

15 determ neq gLt %rlstohecasﬂll%d DR %nhacqle%%e@asrli@u%‘:te@&nﬁle@()c for 1 hour.
Resi st ance denote neans that the |ayer exam ned by the naked eye had

at least partially degraded. Conversely, the resistance is denoted "+"
when the | ayeaher etébﬂ§taﬁee[5ﬂcﬂ] serhgthghgappeasanteng@indhe vt i eus

Tomper atur AR AT Cn Al TEn (o PEa eCartoe LU PLEP s Cana” 1 Soca. dL
26547n. d- 343r‘eapooalsa1546¢n.ssed- w4869y -The resistance is termed
“good” when the layer does not become detached from the

10 glass sheet and "“poor” when the layer delaminates,
revealing the glass, after the surface has been

scratched with a fingernail.

The temperature resistance of the diffusing layers was
15 determined after the said layers had been subjected to
450°C for 1 hour. Resistance denoted “-“ means that the
layer examined by the naked eye had at least partially
degraded. Conversely, the resistance 1is denoted ™“+”

when the layer retains are [sic] original appearance.

20
The various results obtained are given in the table
below.

Example Contrast Ty Scratch Temperatur

attenuation | (%) | resistance e
(%) resistance

1 52 66 n.d -

2 65 47 n.d -

3 43 76 poor -

4 54 64 n.d. -

5 48 69 n.d. -

6 62 60 n.d. +

7 {comparative) 43 72 n.d. -

8 (comparative) 62 51 n.d. -

9 64 57 good +

10 66 55 good +

11 (comparative) < 20 78 good +

n.d.: not determined.




66260n. d.+ 7 (conparative)4322n.d.- 8 (conparative)6251n.d.- 96457good+
106655good+ 11 (conparative)< 2078good+ n.d.: not determined. - 15 The
results obtained show that the diffusing |ayers according to the invention
"result in a contrast attenuation andjtsherefore a honogeneity of the |ight,
5 for exanple in a flat lanp for a liquid-crystal screen, which is better
than that using the already-khown techniques for the sane overall size and

agivenlig transm.ssiq 10 These results o] . e same
overal | si z}eq\h%ncfefso”ﬁtas gf’g’gﬁlggﬁt r 38 at%t%ear?ua?}%n,é?ﬁ%\ﬁ%?ﬁus]ia gert%]ayer s
accordi ng t catherdimgnt ton rtésul tinverd jwat t ereslght inr adsnmiamitoregthan t hat

obtai ned usingcg a%wr anbe iU iESre 12 FHoAMJhese  estl tse i dis Al so
possi bl e to deduce that, for a given contrast’ attenuation and a given
light tPansheEsedamPifeln ff 3Rkg LPEPefOTadc didHG 1 NS iSRF&RY on nake

it possible yRigroduse, bdoteeXaimde, thatd flsind arghdawd Ing sl dvet
overall size than,the prior .techniques._ It. should be noted th%H_Hﬂg | ayers

produced froht &P HhEREP afObi i8S FilFe X HetterS5%7 af bR Pedidtince4hd a 25

better tenpertmtmsmeisssostance. - 16 CLAIMS 1. Diffusing |ayer consisting
of agglonerated particles in a binder, characterized in that the 5

particles have a nmean dianeter of between 0.3 and .
10 These results also show that, for the same overall size

and for a given contrast attenuation, the diffusing
layers according to the invention result in a better
light transmission than that obtained using the prior
techniques.
15
From these results, it is also possible to deduce that,
for a given contrast attenuation and a given 1light
transmission, the diffusing layers according to the
invention make it possible to produce, for example, a
20 flat lamp having a smaller overall size than the prior

techniques.

It should be noted that the layers produced from a
mineral binder have a better scratch resistance and a

25 Dbetter temperature resistance.



2 mcrons, in that the binder is in a proportion of between 10 and 40% by
volunme, in that the particles form aggregates whose size is between 0.5
and 20 mcrons, and preferably less than 10 5 microns, and in that the

" layer has a contrast attenuation of-grgater than 40% 2. Diffusing |ayer
according to daim1l, characterized in that it has a light transm ssion 15
TL of greatecrbh®as 45% and preferably greater than 600. 3. Diffusing | ayer
according tooCdaim1 or 2, characterized in that the particles are 20

sem transparent particles and preferably mneral particles, such as oxide,
nitride or carbi deiffasting es.lagerDi f famisigtianer aetor diaglomevavedf

Caims 1to 3, 2pjchacagkerized ijlnldaat, téthEEEéfiﬁﬁdaiﬁ‘Hhé%'tﬁ@n
oxi de, al um ni um oxi de, 2|rcon|un1OX|de, ti1tani um oxi de or cerium oxi de,

or a nixtlure of aParfégIEst RS & HBRRN ofiaBetes008 OSSR Yy 3 agRe
according to one Qf mElcaions,1 im ﬁhatclﬁaéaﬁiﬁfdéledlsnlhhéﬁ pfop@ﬁtudﬁs a

di spersing additi h as ac bas | ent i.ons i pnic

pol ymers of Iom/nﬁlecé?gweﬁﬁsgfb Q? %Pffu '%j%? accorélng tgﬂone of
Cainms 1 to 5 Charadcdeiszeflorm tapatrada tiess ahphecksm% éfs between 1 and

20 mcrons. 7. Df f%S'g%d'azér ﬁeeeaﬁgng sﬁdongrekegaenps iegg 6¢hanl?

characterlzed in that e binder is ch osen from m neral binders, such as
pot assi Uk si | | cat &sMicgedisum 37d | &8t dhat | ERPUMEMeY cBR8s dand@CRFtAFhi um

phosphates, and oxgarneakiiRteS gFeaheas tpehymers 5 of the pol yvinyl
al cohol , t her noset t i ng resin and acrylic types.

2. Diffusing layer according to Claim 1,
characterized in that it has a light transmission

15 T, of greater than 45% and preferably greater than
60%.

3. Diffusing layer according to Claim 1 or 2,

characterized in that the particles are

20 semitransparent particles and preferably mineral

particles, such as oxide, nitride or carbide

particles.
4, Diffusing layer according to one of Claims 1 to 3,
25 characterized in that the ©particles are of

silicon oxide, aluminium oxide, zirconium oxide,
titanium oxide or cerium oxide, or a mixture of at

least two of these oxides.

30 5. Diffusing layer according to one of Claims 1 to 4,
characterized in that it includes a dispersing
additive such as an acid, a base, divalent ions or

ionic polymers of low molecular mass.
35 6. Diffusing layer according to one of Claims 1 to 5,
characterized in that it has a thickness of

between 1 and 20 microns.

7. Diffusing layer according to one of Claims 1 to 6,



8. Diffusing-l-ayer according to Claim7, characterized in that the binder
is a mneral 10 binder. 9. Use of a diffusing |ayer as descri bed according
to one of Cains 1 to 8 for producing a diffusing substrate in a |ight

" box, in particular a flat 15 |anp. -197 Use of a diffusing |layer according
to Claim9, characterized in that it is deposited on a flat substrate,
preferably made cfhapssierided linUsthal anhdi fEusddg Layedh@ssr ¢idg to

either of Cdains 9 and 1Q,. characterized in that the flat . substrat_e S
one of the glass mslﬁéeeliéglfg?lrﬁ‘%grsa' fT‘é%hl afip. BBT#551UBe 6f laCatPPusing
| ayer accordi ng tsodsiunhesibicatiaj miithiamd slilli chtayaciedi aedmipitthat it is

deposited on bot sﬂﬂ% th I t .30 13. Use of di ffusing
IaSer accordi ng {bor%o e o‘%rs’d %Iil(frirsggg%??th%(%%aerr%dt esrl‘llczk_?edaf inEXFeFf is
deposi ted using #Mepesi PPétividyhodlsobiolas Ewrmrsetring i ngsicoandng with
a paint, dip coatddW,lisPidypeating, flow coating or spraying. 35 14. Use
of a diffusing layer according to one of Caims 9 to 13, characterized in
that the thickness and/or the covering density of the layer varies over

t he depositign swifffigsing layer according to Claim 7,
characterized in that the binder is a mineral
10 binder.

9. Use of a diffusing layer as described according to
one of Claims 1 to 8 for producing a diffusing
substrate in a light box, in particular a flat

15 lamp.

10. Use of a diffusing layer according to Claim 9,
characterized in that it is deposited on a flat

substrate, preferably made of glass.

20
11. Use of a diffusing layer according to either of
Claims 9 and 10, characterized in that the flat
substrate is one of the glass sheets forming a
flat lamp.
25

12. Use of a diffusing layer according to either of
Claims 10 and 11, characterized in that it is
deposited on both sides of the flat substrate.

30 13. Use of a diffusing layer according to one of
Claims 9 to 12, characterized in that it is
deposited using a deposition method such as screen
printing, coating with a paint, dip coating, spin
coating, flow coating or spraying.

35

14. Use of a diffusing layer according to one of
Claims 9 to 13, characterized in that the
thickness and/or the covering density of the layer

varies over the deposition surface.



