*159159* FLAT LAMP, MANUFACTURI NG PROCESS AND
APPLI| CATI ON The invention relates to the field of
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are protect ed by a dielectric coating 30 designed to
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whose function
turned toward the space containing the plasma gas.

Ancther glass sheet is kept at a certain distance from
the first one by means of discrete spacers and

optiocnally by a peripheral frame. Generated between the
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anode and the cathode is what 1is called a coplanar
discharge, that is to say one in a direction hugging
the main surface of the glass substrate, which
discharge excites the surrounding plasma gas. The
electrodes are protected by a dielectric coating
36 designed to avoid, by capacitive limitation a loss of
material of the electrodes by ion bombardment in the
vicinity of the glass substrate. At least one of the
glass substrate faces turned toward the space
containing the gas furthermore carries a coating of

35 phosphor material.

This coplanar discharge lamp structure, whose function
is to provide maximum light power with a very thin

device, proves to be very complex. Its high cost means
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IS to provide maxi mumlight power with a very thin
devi ce, proves to be very conplex. Its high cost neans
- 2 that it is intended only for high added-val ue
appl i cations. The obj ect of'iﬁ%'bresent invention is
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or gt the.gkectrigal 'B?ngEEBTy 35transparent electrical
insulation that may be formed by at least one of the
20 giass substrates or be associated with at least one of

the glass substrates.

The electrical, preferably transparent, insulation thus
allows the electrodes to be electrically isolated from

25 the outside for safety of the public.

According to one embodiment, at least one electrode is
affixed to the surface of the external face of the
substrate with which it is associated and is covered

30 with at least one electrical insulation, the electrode
being incorporated into the surface of the glass
substrate or of the electrical insulation.

According to another embodiment, at least one electrode
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is incorporated into the electrical insulating
material, either within its very thickness or on the

surface.



Accordi ng to anot her enbodi ment, at |east one

el ectrode is incorporated into the electrica

insulating material, either within its very thickness
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Thus, Jjoining one or more electrical insulations to the
glass substrate(s) of the lamp makes it possible, apart
from protecting the electrodes, to produce decorative
or illuminating objects incorporating decorative plates
25 that present flat decorations, for example photographs,

screen printing, enameled decorations, etc.

In particular, an additicnal electrical insulation is
also formed by another glass substrate that 1is
30 laminated to at least one of the glass substrates
constituting the lamp via an intermediate plastic film
or other material, especially a resin, that can make

the two substrates adhere to each other.

35 According to another feature, the second electrode is
joined in the same way as the first electrode or

according to an alternative embodiment given above.



constituting the lanp via an internediate plastic film

or other material, especially a resin, that can nmake

the two substrates adhere to_each other. 35 According

to another feature, the second*electrode is joined in

the first trode_or accordi to .
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|nvent|on IS 1IN ormo a transparent
transparent, but also elements made of a material that

20 carn  absorb a substantial fraction of the 1light
radiation but 1is distributed with respect to the
surface of the substrate in a pattern such that all the
lZght radiation emitted by the lamp is altered very
little by the element. Such generally translucent

250 eiements may be formed by a grid, an array of wires, an

etched or screen-printed coating, etc.

Preferably, an electrode that can be used in the
invention i1s in the form of a transparent or
30 translucent conductive coating deposited directly on
the substrate by standard thin-film deposition, by
etching or by screen printing. In particular, the
electrode 1is a continuous conductive coating, that 1is

to say one that entirely covers large areas of the
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surface of the substrate.

Advantageously, the two electrodes are continuous
conductive coatings each located on the external face

side of a substrate and at least partly covering the



30 transl ucent conductive coating deposited directly
on the substrate by standard thin-fil mdeposition, by
etching or by screen pr|nt|ng In particular, the

el ectrode is a continuous conductive coating, that is
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width of the bands. These coatings deposited on the two
substrates being offset by 180° so as to prevent two
opposed conducting bands of the two substrates from
facing each other. Advantageously, this makes it

possible to reduce the effective capacitance of the
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glass substrates, favoring the supply of the lamp and

its efficiency in terms of lumens/W.

The electrodes may be made of any conducting material
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that can be made in the form of a flat element allowing
light to pass through it, in particular that can be
cdeposited as a thin layer on glass or on a plastic
film, such as a PET film, as a coating that lets light
through it. According to the invention, it is preferred
35 to form a coating from a conducting metal oxide or an
oxide having electron vacancies, such as fluorine-doped

tin oxide or mixed indium tin oxide.



its efficiency in terns of |lunmens/W The el ectrodes
may be made of any conducting material 30 that can be
made in the formof a flat elenent allowing light to
pass through it, in partlcular that can be dep05|ted
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According to one embodiment, spaced between the two
glass substrates are spacers made of a nonconducting
material, said spacers keeping the two substrates

25  apart. These spacers, that may be termed discrete
spacers when their dimensions are considerably smaller
than the dimensions of the glass substrates, may be of
various shapes, for example spheres, bitruncated
spheres with parallel faces or cylinders, but also

30 parallelepipeds of polygonal cross section, especially
in the form of a cross, as described in document WO
99/56302.

The spacing between the two substrates may be set by

35 the spacers to a value of around 0.3 to 5 mm,
especially less than or equal to about 2 mm. One
technique of depositing the spacers in vacuum
insulating glazing assemblies is known from

FR-A-2 787 133. According to this process, spots of



spacers when their dinmensions are considerably smaller
than the di nensions of the glass substrates, nmay be of
various shapes, for exanple spheres, bitruncated

spheres with parallel faces or’ cylinders, but also 30
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Preferably, they are na especially of the
soda-lime type. 15 To prevent |oss of |ight by
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pressure int I nt'er nal g°aroun
1 bar, advantageously around 0.05 to 0.6 bar. The gas

2usedni stigd isttzal R gas thad ¢aRtf Offhp according to the
invention, the gas pressure in the internal space may
be around 0.05 to 1 bar, advantageously around 0.05 to
C.6 bar. The gas used is an ionizable gas that can form
a plasma (a “plasma gas”), especially xenon or neon, by

25 themselves or as a mixture.

According to one embodiment, the lamp may be produced
by firstly manufacturing a sealed enclosure in which
the intermediate aif cavity 1is at atmospheric pressure,
30 and then by creating a vacuum and introducing the
plasma gas at the desired pressure. According to this
embodiment, one of the glass substrates includes at
least one hole drilled through its thickness and

cbstructed by a sealing means.

The subject of the invention is also a process for
manufacturing a lamp as claimed in any one of the

preceding claims, comprising the steps in which:



a plasma (a "plasma gas"), especially xenon or neon,
by 25 thenselves or as a m xture. According to one
enbodi ment, the. lanp nmay be produced by firstly
manuf acturing a seal ed encl osr € in which the
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one gl ass suobstipabély, at least one first electrical

insulation is joined to at least one glass substrate,
the electrical insulation being intended to cover or to
20 lncorporate, internally or on the surface, the
electrode with which one of the faces of said substrate
has to be associated, or intended to cover the
electrode that is associated with a second electrical
insulation that 1is Jjoined to the first electrical

insulation.
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Yo replace the atmosphere with the gas, it is possible
to use a method that involves pumping through a double-
or multiple-glazing structure, such as the method

30 described for example in document EP-A-645 516. The
latter proposes, as sealing material, a suspension of
solder glass frit. This material is placed in the form
of a bead at the external end of the hole right at the
start of manufacture, a vacuum is created through this

35 component and 1s then softened so as to obstruct the
hole.

Another process 1is described in FR-A-2 774 373 that

proposes, as sealing material, a low-melting-point



the electrical insulation being intended to cover or
to 20 incorporate, internally or on the surface, the
el ectrode with which one of t e faces of said

substrate has to be associ at or intended to cover
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Wi t fﬁrfeh%og.@zsarﬂgthﬂ SatPosd bé'@arg Ooflsrﬁar% .v;,j th ;\é?%uum is

I nvol ves pu hr qugh a doubl e-
sty Getored Shetrgh %MWW%%leW Sxanplbed in
b n daclemrento EReA1645t5k tThe Wwall epfpropOses.leadSso as to

seal e l, spension of solder glass frit.
Thlgb%ggér%alh% laﬁgggd in the form of a bead at the

external end of the hole right at the start of

Manuf a6l R VACHWEL S I 8al 6l t&gO&&QO£ &nPon consists

conmponent and is then softene as to struct the
hol én &?&t%wplr%e"sfseugoa%swtbeé iS®ARRNG Py 4 1BFB covers

1@hathepr0993@3naas S@aifﬂgenahﬁflahﬂmﬁ hole. ThlS pad,
Iom#neltln

y. ThIS mat eri al
placeganﬁa%ﬁguﬁgﬁh1%?d§ %g &l hB¢Yng® §H§H§“i to the
nat@ﬁ@@ctQUbherQXEebwaMeémdan the hole rlght at the
start of manufacture, a vacuumis created through
this conponent and then it is nelted in 5 order to
seall "t @t HEéMBAlACHIr AW Hot i Heventigbstaudee t heed as

19 atter. 1Am@h@f1@rer ed f@ﬁ:ocetﬁﬁlaﬁgﬁééwght oams%clak nve@éb@)?atlon
consi'sts ructin e ho W a sealing
ChaPuebdere" L I e e i s e b e ey B sof the
padcrdadvarft agesss|gunmde: ednaeialrearayi e bondetl¢® “neon”
the..glass at I The fI .
accgﬁ F% f%UQﬁﬂﬁlﬁggp .ye ng %ﬁaT%l Q% iiggg 1 m? Using
| umth&i r #Qﬁlﬁmpu@ﬁmﬂﬂﬂanﬂnﬁmrVdec@lappmﬁort than these

20 tubes, by emitting more diffuse light, and ensures a

much longer lifetime.

The glass substrates may be of any shape: the outline
of the substrates may be polygonal, concave or convex,

25 especially square or rectangular, or curved, with a
constant or variable radius of curvature, especially
round or oval.

The flat lamp according to the invention may
30 advantageously be used as a luminaire capable of
illuminating simultaneously by both its main faces.
This 1s because its structure includes no opagque or
reflecting layer capable of limiting the transmission
of light on one side or the other of the lamp. However,
35 for esthetic reasons, it 1is ©possible to prevent
illumination through one face or part of one face of
the lamp, for example in order to contribute to the
formation of the desired pattern. Similarly, the lamp

itself may be provided with such a screen, or else this



pur poses. The di nensions of the lum naire may be of

the order of those current enclosures with so-called
"neon” tubes, or nuch larger, for exanple at least 1

n2. Using the flat |anp ofTet® better visual confort

t hag. e t yhes,. n1tt|n nor e dlffuse | i ght,

and ge%§§§e§g%y E%%h gﬁsgr 9 fetln%F1 SYHsd9 the final
substfaiesrfay be of any shape: the outllne of the
substrates may be pol ygonal, concave or convex, 25

esp§0| 1y square or rectangular or curved, mnth a
conSt&fit FELEATSS e Yadi BB of foupvatnge, dessadindlian, the
‘roundventowval alEve fdlaitdany accor dppyitattBE or a lamp as

i nv L y 30 advantageous|y be used as
|un§%§I?g ggpab e ogh lﬁ%lﬁ% ﬁﬁ %si nut t afiéGhSbychyrral  or

bot AeFPsaFalA f&é@@entfhlihﬁ$ bedduge niatte staruttaur e have a

i nchudgs a0 FAPaGYeOr s gl Iect r£anabl e of
|Iﬁ]tL% {he transﬁlsgﬁgn 5 ﬁlﬁghﬁﬂ%ﬁqgﬁé si'de %¥UT¥Patln

ot h&f~of / t B %m%%ﬁen%%dfwﬁlé@,t hétlilgniggaddmy, tiles,

10t &scpossible to prevent illum nation through one
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face or part of one face of the lanp, for exanple in

order to contribute to the formation of the desired

pat fehar Semkliadsl pndt Healtames idfselte nmaywdre iproviided become
W th,sdebna &SN 1@l L S reen b

jOIn%d tonl en ﬁn%nt?%ég%%g% de%g% éﬁ%ﬁ%anga¥ {@%lows,
refé%%ﬁcé696rﬂh§0f6F@gépﬁgna@§c¢rpwn@gs fhewhch:

Sonvention aES@uE@|@t%%dw%t$es@W@$é@§é'Qgcgioﬁaha@pe%sof a
des FIE g t he roductlon of architectural or

decora %mglaﬁéﬂ glPﬂafolFbﬁnfﬂﬁ?ﬁtéﬂﬂlo?“ﬁave a

di splay funéigonessuch a&s &hat 4umM@a|r§shematlb sectional

|II t ,rg o d |IIun1nat|n
Hg%@élg@ed%ﬂé léﬁgéﬁﬁaj|§pdﬁg huresao HECr 2#ing to

|nvéh?|bﬁV@PFFobecone
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It should be pointed out that for the sake of clarity
the various elements of the objects shown have not

necessarily been drawn to scale.

(@2

figure 1 shows a flat lamp 1 consisting of two
substrates made of glass sheets 2, 3 having a first
face 21, 31, with which a continuous and uniform
conductive coating 4, 5 constituting an electrode is
associated, and a second face 23, 32 that carries a
coating of a phosphor material 6, 7.

o]

The conductive coating may be joined to the substrate
in wvarious ways: it may be deposited directly on the
face 21, 31 of the substrate or else deposited on an
5} electrical insulation <carrier element 14, 15, this
carrier element being joined to the substrate in such a
way that the coating is pressed against the face 21, 31
¢t the substrate. The electrical insulation 14, 15 may,

for example, be a plastic film of the EVA or PVB type.



apparent fromthe detail ed description that follows,

wWth regard to the appended drawi ngs in which: 15 -

figure 1 shows a schematic sectional view of a flat

| anp according to the invenfidh; and - figures 2, 3

and 4 show schematic sectional views of other

enbodi ments of a flat |anp according to he invention.

;n PPLismedld beapoi adedtdoanal hatnfwrathensake ofl7 may be
¢l atidkiea L e, vathals sl /BALS O {NgmQll echg Shawh o¢  che
have not necessarily been drawn to scale. 25 Figure 1
shoWd S5 °4 | anp 1 consisting of two substrates made

of glass sheets 2, 3 having a first face 21, 31, with

whi a pnuays and_uni form _conductive coating 4,

5 cglgfgti?ﬁ?%ha gérjf el%ec‘??%dé’qts tggggg%t e‘ﬁl,t}én&'h&%r second
secéndeface? 23,3232cahayinar rtihes pho8pPheoatd,ng7 offaxring each
phogphar r 8 1inkq e &onduGt v tipg e .
j oi ned to%?ltﬁg a!sfu%bthGbrlanteed 1{5;9 vari 03[55}L V\r/gey%?éiéf‘ n%?/?%%&ng fic
depdsi t'ERF dOPBCtPSLWRER hEhef arla 981, sBeesp tdming set (at a
lGBubstrake genetselgdepasdd ednan an Bl egyr igBlss spacers 9
ins#g%tcie n.c rrier elenment 14, 15, thi?1 carrier -
el efreft “Dei neg“]'eoeirhe § o hRetSubSEF St e thR SG6h I Fwgund 0.3
t hattot Be mpwatfiony eixemprles¥ed agailnsin.t he face 21, 31

of the substrate. The electrical insulation 14, 15

may,  for exanple, be a plastic filmof the EVA or PVB
tpreF.”e- i@ac%ﬁio%allﬂay}’, AvVadda t ispierliqesul aryénndgical or

197 wapibe sigsed e the dhas abing g esrndr 160115 a1
the el eitrode. J. The sheet%l;I3 2, 3_a(r§/le put ?o%’& @ro al, for

t F*ERBE SEHE O Fhcest 225 §9CtaPPyi A 1T Hhkphorention
6, Maladiengneaehorfotther TAGLER e®] ornedrbegetharedy sold by

”Ea6§585a§‘%%§§§@ {%é sSpacers may be coated, at least on

their lateral surface exposed to the plasma gas
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atmesphere, with a phosphor identical to or different
from the phosphor 6, 7 chosen from standard phosphors.

In the space 10 between the glass sheets is a rare gas,
such as xenon, optionally mixed with neon, at a reduced

25 pressure, generally around one tenth of an atmosphere.

The conducting layers 4, 5 based on the outside of the
assembly, forming the electrodes, are connected to an

appropriate power supply (not shown) via flexible leads
30 11.

A glass sheet 2 has, near the periphery, a hole 12
drilled through its thickness, the external orifice of
which 1is obstructed by a sealing pad 13, especially
35 made of copper bonded to the external face of the sheet

bearing the electrode 4.

The lamp is manufactured in the following manner: the

substrates, cut and made to the desired shape, are



8, the gap between the gl ass sheets being set (at a 10
val ue generally less than 5 mm) by gl ass spacers 9
pl aced between the sheets. tb&gh{the gap is around 0.3
to 5 mMmm for exanple 0.4 to 1 The spacers 9 nay

have, &SRS | £8dm gybhﬁgéigﬁbegc f%?‘%#gﬂbfg] out' 38mm in
shape .of any other polygonal, for exanple crucitorm
cro§§%ﬁ§QQ%ﬁL a2eRAnplES, arehbion laygy bef nideosgfine-doped

t he STAGLI A ctnebhighamspacens $0kdybyi 1PisRkaY 3 BS$Sdiameter
at least on their |ateral

The .spacers na coat ed,

surflaSI(C:)énaecgfp&ee%I ?%‘et f?éjtgfﬂ S FasS UG thatssghere, with

a phosphor identical to or different fromthe

phosphors 8,4 $NPs t rd phosphors. In t

space 10 between t%&{ﬁéﬁ%ésﬁggggsig'a§fa?%§ggg?51§33h0ther
as XenslBpti-ondly ARRBELGE thowrRdn, SWPly r edlesdn2s, are

Pr essios: i tgenerslgder iaraun e one: Aent h.ah amat mospher e.
The conducting | ayers 4, 5 based on the out'side of the
assenbly, formng the el ectrodes, are connected to an

L@ppriter i apecpowrerd sup@ ydéposisbBawngn vithe | exiyBke 7 of the
| ea . gl as : a near_the peripher
a h%ﬁgéﬁgé%ﬁiﬁlég?t ﬁgﬁﬁ?ﬁﬁ%ﬁtﬁpgkﬁ 8857t heext™ le by
or i fie@é Sofof wancRutomeion, uciredtl blye asseakiragepad 18, applied

espegcical | y: 35; prdengf %Q@erZ?oPQ@gnéoahge i%teezrr{éql face 32
face ,of the sheet bearing the electfode 4. The |anp
is r?anu%‘aecﬁlrﬁ“e%t%tet he 2ol T HeP mafhklet : 1§ hdeposited around

1substheaties; el apelr tplder4 D bhrddesi e Sﬂlazpes%@é‘@rates and
12 _px (of r I eet, far .exa e .about 3
o a }ﬂ% et%nfgseg@t%r% %%Saﬁ%?ﬁ; é)pteﬁ:iaril: o6 Igrérgfled out.

in thickn , coate aye
fluorine-doped SnO A through-hole 12 a few

M T I e e
andtﬁ85§Qﬂ%?anﬂﬁlosure is removed through the hole 12 and
20 1s replaced with the xenon/neon mixture. When the
desired gas pressure is reached, the sealing pad 13 is
placed over the opening of the hole 12, around which a
bead of welding alloy has been deposited. A heat source

is activated near the weld so as to cause the latter to

25 soften, and the pad 13 is pressed by gravity against
the orifice of the hole and thus welded to the

substrate 2, forming a hermetic plug.

This structure makes it possible to manufacture a lamp
30 with standard glass products, glass coated with
fluorine-doped SnO, (electrodes) being widely used in
glazing assemblies. Then, the addition of the
electrical insulation 14, 15 being carried out in a

known manner depending on the type of material, by

J
o

casting a cold resin or by hot bonding of a
thermoplastic sheet. '

In the embodiment shown in figure 2, the structure of
the lamp basically repeats the structure of figure 1,




functional, for exanple power supply, elenents, are
deposited, especially by screen printing. 10 The
spacers 9 are deposited on the_layer 7 of the
substrate 3 at predefined pos}?lons for exanple by

means, 1¢f t t supstra IS appl |
Wlth%IatS ?ﬂrr]kt&e}?ng f%cr},era%%%fngglecngufhge il éjrur?écllv aceoastzlrlg o
of FhECSHRSEr dve>3. A sealing fritt is deposited

around 15 the i nternal peripheral band of the two

sub rates .a high-te erature seal i ng operation
carﬁigd %%rll %H? tﬁ% puﬁp S"%’I’f%”a??l%%pﬁ@lté’een a

tonramﬁed|ﬂiedﬁﬁidﬁ$ﬂ(ﬁh§ﬁ&ét&bﬁe L8, remgvedddr alighsecond
t he _hal nd. is. teplaced mn the enon/n n,.
el%c%r%%g% i éguggtlgg gé% Erég'dF@als ﬁgggﬁéa}on, 16,

m xture esired

t he 1Sealtingg paeb W8t ion phaced pvénetiheoopdrei nglaafs tdteset 2,
hol ¢ 12, around which a bead of welding alloy has

been deposited. A heat source is activated near the

wel d so as to cause the latter to 25 soften, and the

1PpadTh3sks piessetichy garxasﬂla/tlagaé nsty, the, OrléJ ca™fmay be
t he an h ded substr

hé?%@?ﬁc %é l5%¥f strug? %EaﬁéRSE i t 853&%ﬂ%p¥59 for

rran@ﬁa@plllﬁe a Igahms 3Memitt mret/andarlh gl las st jpmoductd S, the PVB

I d fl ed el es .
2,12 SOUEL el 1 P el (LS besns

add? Sﬁlaﬁ héOl@ﬁéchu@éﬁSﬁn@gpépp@ﬁ 14, 15 belng
Lﬁarrled out in a known manner depending on the type

terl |, by 35 ¢ a cold resin or by hot . _
bon i'ng’ o%hg éﬁﬁéfnﬁ%1 §i%% §ﬁ&@¥ ?WPQ?EF@H%%d?%%?%“ath“'
shown HEY fsligete 24,thé $tonuetcdurso ofhet hbeéakanpheet as first

basb¢@hk¥l%§@eat§nEGfa§£5HCtLﬁﬁHCﬁ figure, Eond 13electrical
apart fromthe arrangenent of Con UCt|Ve coat | ng or

eIeéﬁﬁ&éétAPHSﬁGThé-oonﬁu@%@%% ebabi Pga4ti% jfdlm joined to
2andwecher beh¥8EN @he electrode being placed between the

two electrical insulations.

Another combination of electrical insulations (not

iliustrated) is as follows: a PVB sheet is taken as

25 first electrical insulation, that will serve to bond
the second electrical insulation and carrier of the
electrode, such as a PVB sheet, the electrode being
between the PVB sheet and the PET sheet, and a third
electrical insulation, such as a PVB sheet, that will

30

cover the PET sheet in order to protect it from being
scratched.

The embodiment shown in figure 3 repeats that of figure
2, except that the electrode is not incorporated at a
35 tface of an electrical insulation but is incorporated

into the thickness of the first electrical insulation
14, 15. '



5 first electrical insulation 14, 15 and a second

el ectrical insulation, or additional insulation, 16,

17, the conbination being joined to the glass sheet 2,

3. 10 These el ectrical insulatifons 14, 15, 16, 17 may

be -f L OUS-C [ ions. that. conbin for

exaiﬁ%&?%?@;%gggg eé% gn /g%&%1§%ﬁQ§ ﬁQQHfoofi?%Ees 2 and

PVB ° of2PET PypES @S othietainsd ngboupable thbuseitiye step of

adhesipeadiy roj nedrled gkasaubEQPUCt Scoddidhus, the ciep  of

gl ass she%%g? %lnay ggeﬁprt, as .conbination, a PBV _

sheet" ™42 ond¥d” o SHe 1§ieds s 18K taSNF r provided with

el ectariccalt iivesutaét dbngandcrastisecendcehneqt rig€ads 21, 31 of

i nsulati 6,17 | as r plastic filmjoined to .

20 #ﬁg;g%%wéheé%,C?ggggﬁe§Pgo 3t§€iﬁﬁ“%|%%%% etﬁESthCtlng

t he thenwd eisedity itdsl dtrigadtatieons. Anot her conbi nation

of electrical insulations (not illustrated) is as

follows: a PVB sheet is taken as 25 first electrica

i nsiatt'5n, SPRIEIRERE SEQAVE t6) bbRAUTEhd s sédshastructure of
1@l ectvd cadmg rmlécatbmﬁcﬁﬁdl%@aféﬂa@%t@ftﬁ@estﬁb@@ﬁféd@ﬁ figure

such a € the el ectrode pejn etween the ,

VB <hel R T B Shetr AN o hHPY caRetErTus Soating

i ns@iratsl@strageh 4as & PVB sheet, that will 30 cover

the PET sheet in order to protect it from being

scratched. The enbodi pent shown in figure 3 repeats '

t hat'%6f/f i 'gtft e“C2UktEDt CPRAENENE relfectT otfecPBPPBEEEd into
1§ ncahporal #ds atshaed5 $ace ofha ebasthikcaksi NS abh@Btrical

buti%%uh%&g%porated into the thickness of the first

el ectrica ﬁ%Ll%H%%ﬁ?' 14, 15. - 14 The manufacture

of the lanp according to figures 2 and 3 takes place

as %H@f@ﬂg%éFﬂ%%@%tfgéypuingafa§igﬁsPfnot shown here, may

be laminated with at least one glass sheet.

20

The manufacture of the lamp takes place as explained in
the case of figure 1 without the step of depositing the
conductive coatings, since they have already been

incorporated into the glass sheets.

N
o

"he examples that have just been described in no way

limit the invention.

In particular, in the embodiments that have just been
30 described the electrodes were formed from coatings
covering the entire surface of the glass sheets, but it
is understood that at least one of the glass sheets may
have a group of electrodes formed from several regions,

each having a surface of greater or lesser area each

Lo
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covered with a continuous coating.

Moreover, in the embodiments described above, the
alternative ways of assembling the conductive elements

may be applied differently to each of the glass sheets



depositing the conductive coatings. A step of

lam nating the electrical insulations provided with 5
conductive coatings, on the external faces 21, 31 of
the lamp, is carried out affet®the step of obstructing

t he shol-¢ ucture. Ln the enbodi nent shown in
fig&feiﬁ,éﬁhéﬁgtgkg %%BrSf 1o Qh?qzﬂﬁf%ggi?kééﬁc%f?yglass
r epSALES Tt HeO spragente cofe fiqgur eoll, asxempl yf omitlke the other
ar r angeke i, Qf ucty i r. el ectrode 4,
5. Ekre, t he gb%%ﬁ%%?&% %%§¥?ﬁ%p}%rggfgoﬁﬁgggﬁgﬁated
into 15 the glass sheet 2, 3 that constitutes the
electrical insulation as such. Additional electrica

i nsul ati ons, not shown here, nay be |lamnated with at
| east one gl ass sheet. The manufacture of the |anp
takes place as explained in the case of figure 1

wi t hout the step of depositing the conductive
coatings, since they have al ready been incorporated
into the glass sheets. 2 5 The exanpl es that have just
been described in no way I|limt the invention. In
particular, in the enbodi nents that have just been 30
descri bed the el ectrodes were formed from coati ngs
covering the entire surface of the glass sheets, but

it 1is understood that at |east one of the glass
sheets may have a group of el ectrodes formed from
several regions, each having a surface of greater or

| esser area each 35 covered with a continuous
coati-ng. Moreover, in the enbodi nents descri bed above,
the alternative ways of assenbling the conductive

el ements may be applied differently to each of the

gl ass sheets - 15 2, 3 of the structure, it being
possi bl e for one gl ass



sheet to present one formof assenbly while the other
gl ass sheet presents another form of assenbly. - 16
CLAIMS 1. Aflat lanp (1) con?r|5| ng at | east two

gl ass substrates (2, 3) kept fuf ually parallel and
defined in an internal gas- fIL|| space (10),
conprising two electrodes (& ssociated with the
gl ass substrates and away fromthe internal space

(10),. |nZMmEQEtth§ambntefnan QQSé%éaI%g) of, & %ﬁﬁtg;ass

one Slllv strate (; t ur ned I nt ernal

spaCeProR i co?ate%V WFRE a‘“‘i@uﬁhb%pﬂﬁ%ﬂ?ahh?br@%‘ll figfined in

7|), Ja"harlaﬂieed'nazled garsxﬂan@% é@aacsé OOBOOT thB8mprising two

el ectrode: I 8, covere ast

pre “éreib Qt rang ar aht aélsg&l?ltggl V“ri@ul g o%faf%, sgbstrates
anst iﬁaylf)rqrmathﬂa)arbmn‘mlneslpbyeat 1®ast inongiafh the

the o) @shaslukﬁtg t (Z53) e ciate D h,

at Ileatst one of étahEZSZgI aBSZS su s??a%%%éfz(gﬁé gut?‘% %w“g‘ (2,

as ¢l GWAIRITRIT OHe Htt eri ek | th)th-m @@at@@\swltw a

Lone peloaspthrrademiag eafibilxedét o T he Ecbl‘[éﬂtﬁ:eﬁfzhécfelvx\zh that at
ext rr1| face 1 31) of t he, su rate with 2C

it |els %ssoo%ll até% he s erdeecf % é? FEasioVoite "lth at
eleétpﬁéah3mﬁsgtaf60ﬁb@2 Qianb@aﬁﬂﬁ*ZMiedﬂ@icdhelnsala ion

el eqtr ode, begnglgnce%poppﬁedtﬂgq Pebgu&b %dpﬁa S least
cl ass 'substrate of of 't he eI ectri ca I 'nsul a The

| anp"&s ef aitfed $haepaisabst ei@sact 8ri Z8d Pn btehaeSaDClated

11 easti cone teliectstoded S MG RALALLd G he (2, 3).
el ectrical insulating material (2, 3; 14, 15), either
within its very thickness or on the surface. 30 4. The
| anmg .as Ghai neghp nael ailmieat Bn chanacter ictetradterized in

tha%h%ﬂ@eﬁ!eQEE ga%né“%i§?65HhéSlgag%Fgfugl% é“e g&rface

a transparent ast I C sucn as poI Vi n
( PVBY, *elflﬁyleéﬁ@/r\ﬂariyl faget at?d , (E3/A) orf p‘ohyetsiwdsen@te with
2t erephichaliat € { PEldociated and is covered with at least one
electrical insulation (2, 3; 14, 15; 16, 17), the
electrode being incorporated into the surface of the
class substrate or of the electrical insulation.
25 3. The lamp as claimed in claim 1, characterized in
that at least one electrode is incorporated into the
electrical insulating material (2, 3; 14, 15), either

within its very thickness or on the surface.

20 4. The lamp as claimed in claim 2 or 3, characterized
in that the electrical insulation is made of glass or
of a transparent plastic such as polyvinyl butyral
(PVB), ethylene/vinyl acetate (EVA) or polyethylene
terephthalate (PET).

5. The flat lamp as <claimed in any one of the
preceding claims, characterized in that the electrical
insulation (2, 3; 14, 15) associated with the electrode

is assembled with one or more other additional,



35 5. The flat lanp as clained in any one of the

precedi ng clains, characterized in that the electrica
insulation (2, 3; 14, 15) assgﬁigted with the

electrode is assenbled with e or nore other

addist-gRal, I en l.e trlca

st st rons e e SrEGPRIERLy Tty ey 160 17)
mat 8608 Ogudhl%%s a °Ipl Qﬁtla:nYSO@ne'fhemhaﬁplas claagtedas a
in @hasm&cz and 5, characterized in that at |east one
additional electrical insulation (16, 17) is fornmed

by another glass substrate that is lam nated to at

1 east on&hgl asdampubsésat ecYRimad) viim ancilatiesnedi akad 5,
pl a ] 10 her eri |aII are
tha?hggﬁkﬁgqgg%dé ?&o stibs rafgg ag%%%g to éa h 584Dt sonal
ot héLecrrithd Ihﬁﬁué@tepajrﬁ&ﬁd nldny bse fofrmdwe by another

Pregediag s Blsai:ake Ehakaclenigeddad iy at | ORE glass

elect% % Qﬂsulatlon (2, 3; , 15; 16, 17

constire F@S a Sheet! &4 bRbi igt@¥msptiada eiseeic film or

lespechalr| ynaoreer tdlat éSpe€cOhDI@da deoingt €ghat can make the
StrHQBugﬁgst%aEf%SE% er&l ¢ C%gthﬁﬁhanp as claimed in

any one o receding ®Characterized in
that the electrodes (4, 5) are continuous, conducting

andmanmrem oaglraﬂsd RAChi | agat e on, kh
exteﬁnal fac ¢ 2 le ofl% gbgﬂthOE ghe pre%edlng

coverfnfat 9 z?ﬁ %Hetmﬁkn%® é@ﬁﬁac@§Qﬁe%%@@rlcal
1%ub$hsaﬂasioln 'Ehe Bam4as 1¢;ained 1M ckan@k8tutes a sheet

h
chaCaatgiLind o Lhat i elesteooes, (6,91 T 1T,

subspﬂeﬁ@§, geco@atEhe Bampcasrehald&dfuelnbalat& or
9, characterized 1in that the continuous coatings (4,
5) may be in the formof an array of parallel bands,
haang alhsndvd™ has claimed in any one of the precedlng

20 claims, characterized in that the electrodes (4, 5) are
continuous, conducting and transparent coatings, each
located on the external face (21, 31) side of a
substrate (2, 3) and covering at least part of the

facing surfaces of said substrates.

N

R

9. The lamp as claimed in claim 8, characterized in
that the electrodes (4, 5) cover all of the external

faces (21, 31) of the glass substrates.

30 10. The lamp as claimed in claim 8 or 9, characterized
in that the continuous coatings (4, 5) may be in the
form of an array of parallel bands, having a bandwidth
of petween 3 and 15 mm, and a non-conducting space
between two adjacent bands, having a width greater than

L
(@2}

the width of the bands, these coatings deposited on the
two substrates being offset by 180° so as to prevent

two opposed conducting bands of the two substrates from

facing each other.



of between 3 and 15 nm and a non-conducti ng space
between two adjacent bands, having a width greater
than 35 the width of the bands t hese coati ngs
deposnted on the two substratlés “being offset by 180
as) to prev conducting bands_of th
tvvo substraeigeggﬁjporﬁwfgg?%%ggac ot her ° ol fg%d g4e ?ﬁgcedmg
Iarrp?@'?ﬁrm%#%tw%el@fthhb phecedlengrodkai g, 5) are
ChaH&Q&ﬁ&iZﬁgomnatﬂé&aﬁhQ»%xﬁ§tﬂ99f§%(éleé%rgﬁEC vacanc1es,

formed froma netal oxide havi tronrc vacanci es,
such 1Y f Phori R ddifedianes oiFHe Brld xed MAdiegm tngium tin
bxi dexid2. The flat lanmp as clained in any one of

claims 1 to 7, characterized in that an el ectrode (4,

5) is an integrated netal grid, where appropriate

i nselrd-ed The 10 et wem aswcphfséd cisheeysener ofhelaims 1 to

el ectr Oéﬁakﬁc*tgrtlli%d fﬁrxmtﬁiata %ﬂyeélgéj@tflﬁgécﬁ% ed( 4on §5]d an

incorporated into a_ plastic fi
cl ai IR EGR BRE26f %Jedpréf@@dfengapnsoeraaﬁg {nserted in

1@harta4me;reirzemd> npmgtlat sheask, p@trt t‘He téneedﬁﬁc?&é]ais in the
fa(:ef §2) t ast one of substrates
ﬁ | s°todt e Spﬁﬁégﬁﬂoroqm?réijl aNCoERorptedppinto a

14 Plitpes 1 igmy idgn cI a| rred in any one of the preceding

clainms, characterized in that the phosphor is selected

in aorder to determ ne the color of the illum nation.

15. ‘Fhe Hifp 43MR| d@isnedild Hnesdyion@rsf ohe prfecwltd ngreceding

125 cllaiinms, chaa&at:%ﬂeadl Nihhathspacer s1£95c nBge: ofor  the
a nan-conduct i ng 5% i al are pl aced between t'he two
°(2,°9)

gl ass St afé sH)d Spacdts iEash aPﬁF‘ngO¥hethe two
sepandtdtoratsst wegn tie iso coahedr atesh 30 gifospher | ARBerial
as cl@ingd in claiml15, characterized in that the

separati on between the two substrates is

20 14. The lamp as claimed in any one of the preceding
claims, characterized in that the phosphor is selected

in order to determine the color of the illumination.

15. The lamp as claimed in any one of the preceding
25 claims, characterized in that spacers (9), made of a
non-conducting material, are placed between the two
glass substrates (2, 3) said spacers maintaining the

separation between the two substrates.
30 i6. The lamp as claimed in claim 15, characterized in
that the separation between the two substrates 1is

around 0.3 to 5 mm.

17. The lamp as claimed in either of claims 15 and 16,

w
N

characterized in that the spacers (9) are made of

glass.
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around 0.3 to 5 nm 17. The lanp as clained in either
of clains 15 and 16, 35 characterized in that the

spacers (9) are nade of glgsi9 - 19 18. The lanp as
claimed in one of clainms 15 t0”17, <characterized in

t hat; gt he e a h spacer s ( coat ed
MAtﬁ8a pﬁggihg?%ﬁaté{ EFaQé éQ%jWhen?anp agléﬁangg ﬁﬁ
any O SGEHE st ecidtli fpatel ailms, baeeratersuefacm of the

t hatsplahe 1gas( Pr ess W e then it hoiPaLe o(4iQ) i S
around 0.05 to 1 bar. 20. “T he aaﬁgkgchlalneﬁ in any

one of the preceding 10 clains, characterized in that
bne 16f. t Mdegl hasp sabstala ased 2)_n h&SlyatOﬂl@aSE ane: hpkeceding

(12)01% Hsl edchéﬂ%i%zi%@ %g Q?:%q:sstt@ tprrl'le%tsed byln the

a seal i ng means Ianp Faime
any ‘o€ rerlt kPaseedddiing s @raiumns Ootﬁ)éram e'tr iczed i n
that the contour of the glass substrates (2, 3) is
pol y. cave or convex, or curved with a

onal
conégant ?W%b?éIQﬁﬂ%R?QﬁlBu@ﬂﬁtﬁQﬁ 96 Xhe Theeceding
l@anplasnslalnﬁNarictEwiﬂa@ OﬁntheﬂﬁﬁﬁCGQMQg o¢l aithe glass

ohar§%E%&5§%% fgrshahﬁ%;c? ri vw%ﬁ:lgﬁg n |ng ﬁigglndrllled

rocess o¢Fai
25 §W¥QM%@(ﬁTQFﬁ?kﬂkﬂﬁﬂﬁIKPQHQbSEIU©©m$rb$Imgsémblng means
stepg 3)i.n which: - optionally, at |east one el ectrode
i's deposited on one of the glass substrates; - the
phosphor is screen-printed on at |east one 30 of the

1ﬁ| la@s Sulbl&Te(rjaIﬁﬁp gae d)_'ﬂcal\/hfhécphlhs al?xryOVcbrfJ@doW tthe @preceding
0 rilled.thro its. thickne
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depesibtsed age st héZ,saBrE &wbqiicrh)tc_mnal, concave oOr convex, Or

curved with a constant or variable radius of curvature.

20 22. The lamp as claimed in any one of the preceding
ciaims, characterized in that it has two illuminating

faces.

23. A process for manufacturing a lamp as claimed in
any one of the preceding claims, comprising the steps
in which:

- optiocnally, at least one electrode is deposited
on one of the glass substrates:

- the phosphor is screen-printed on at least one
360  of the glass subkstrates, cne of which is provided with
a hole drilled through its thickness and on the
opposite side from the electrode if the latter is
deposited on the same substrate;

- spacers are deposited on one of the glass
35 substrates;

- the glass substrates are joined together so as
to be parallel; '

- the 1internal space 1s sealed by means of a

peripheral sealing material;



- spacers are deposited on one of the glass 35

substrates; - the glass substrates are joined together
so as to be parallel; - the %nternal space i s seal ed
by means of a peripheral sea ?ng material; "N, - 20

the at nbsphere c( Oﬁr{;]o ﬂé}ueeqré n%<gh airqt roal gacjgrh%ernﬁlheSpace

repl aced, via the asna &a
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to at | east one gl ass substrate,
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5 nt ensallby iofh aiks t heisdaf aee,att heea gt e@héo%ﬁa\@!st hsubstrate,

mhl o] f._th faces of .said substrate s to be
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i s agsecparedew t himtereahty el eatri cal 1ﬂn5u|ahmdnce, the
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The application of as claimed in any o
clahﬁﬁ 1tPo Z%Btoa%ﬁ%cb?%%®ct|@ﬁ ofinieeRetecttyr alcwier the

l™ecelatiyedel erreatt slgh@tsslddlléme@at»elamdéorsé&\f@ 8¢lectrical
dISQ nctlon §UCh as .fl at Iugénal

IIun1éé? N WaPRS, éSpeePalPy peﬁﬂ%d hirsk, electrical

|Ilmnsnaammgntlles, et c.

24. The application of a lamp as claimed in any one of
15 claims 1 to 22 to the production of architectural or
décorative elements that illuminate and/or have a
display function, such as flat luminaires, illuminating
walls, especially suspended walls, illuminating tiles,

etc.



