1 Flat coplanar-discharge | anp and uses of sane The
present invention relates to the field of flat |[|anps
and in particular it relates to flat coplanar- 5

di scharge lanps and to the use of these |lanps. As is
known, flat |[anps, used for the manufacture of
back-1it Iiquid-crystal display (LCD) devices or as
decorative or architectural |um naires, consist of two
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25 of the supporting glass sheet.

To  supply this coplanar discharge, a high-
frequency voltage source 1s used that delivers a train
of pulses with a short rise time, usually rectangular
pulses,

30 It is also accepted that this coplanar discharge
is homogeneous (i.e. filament-free) only with a duty
cycle, (corresponding to the ratio of the conduction
time to the period of the pulse train) that is very
short, around 4%, which is technically complicated to

35. achieve and consequently expensive.

Toe guarantee the homogeneity of the radiation from
a conventional lamp, with a pulse train having a longer
duty cycle, it will be necessary to combine an optical

diffuser with the emitting surface. Here again, this



2 _ conplicates the production of the flat |anp. What
is mnore, the thickness is increased, as is the

wei ght. Furthernore, this solution cannot be easily
transposed to WV lanps. 5 The object of the invention
is to provide a flat |anp with a honbgeneous

di scharge. To broaden the rahge of flat [anps and to

nmeet the industrial constraints, this |lanmp nust al so
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main faces of the first- glass element, the first and

25 second electrodes being essentlally elongate . and
substantially parallel to one another, and separated by
at least one space, called the interelectrode space, of
given width, called di, which is  substantially
constant,

30 the lamp further comprising at 1least one third
electrode which may be at a given potential, associlated
with a main face of the second glass element and at
least partly occupying, in projection, the
interelectrode space.

35 The Applicaﬁt has discovered, surprisingly, that =
the third electrode or electrodes thus placed
significantly reduce the problems of achieving
discharge homogeneity.



3 In operation, the third el ectrode or el ectrodes

may be supplied sinply at ignition, preferably at

| east periodically or even nore preferably
permanently. In, particular, the discharge is
honogeneous 5 irrespective of the AC vol tage chosen
(sinusoidal or pulsed with a fong or short duty
cycle). Preferably, all the electrodes are mainly in
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The djstance " between two adjacent third el ectrodes

may He"6G0al to or different fromthe width dl of the
interel ectrétle first and third electrodes may Dbe

substantially parallel or crossed;
- the first and third electrodes are preferably
25 parallel to a longitudinal or lateral edge;

- the widths of the first and third electrodes
may be different; and

- 'the projection of a third electrode may be
centered between a first electrode and a second

30 electrode, or else it may be offset.

For example, the third electrodes are parallel to
the first electrodes and at least one third electrode
faces an.interelecltrode space,

The third electrodes may also be pgrpendicular to

35 a first electrode, and portibns of third electrodes
then face the same interelectrode space. The distance
between two adjacent third electrodes may be equal to
or different from the width dl of the interelectrode
épacea '



space. 4 The lanp may be large, for exanple with an
area of at least 1 n2. In one |anp configuration with
only one face transmtting the radiation, for exanple
the first glass 5 elenent, the other glass el enent,
the second in this exanple, may be of any type,

possi bly opaque, for exanphe -it my be a
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least 50%, vpreferably at least 80% and even more
preferably 100% of the interelectrocde space.
25 The more the projection of the third electrode or
electrodes fills the space, the better the homogeneity.
Alternatively, the third electrode may
substantially cover the entire said main face.
In one advantageous embodiment, the first, second
30 and third electrodes principally form mutually parallel
bands the first and second electrodes having a
substantially identical width, c¢alled 1I1, the third
electrode or electrodes having a width called IZ.
In this latter embodiment, the following
35 configurations are preferred: |
-~ the widths I1 and 12 are substantially
identical and equal to the width dl1; '
- since the widths I1 and I2 are substantially
identical, the ratio of Il tb dl is greater than 1, for



- since the wwdths Il and 12 are substantially
identical, the ratio of Il to dl is greater than 1,
for 5 exanple Ti is equal to kdl where k is an
integer greater than 1; and - the third el ectrodes
having a wwdth called 12 ~and being separated by at

| east one other space of 5 ssubstantially constant
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In a second embodiment of the invention, the lamp
25 comprises at least one fourth electrode associated with
a main face of the second glass element, which is
essentially elongate and substantially parallel to the
third electrode or electrodes and the third and fourth
electrodes may be at different potentials and may be
30 supplied by an AC voltage.

In this way, a second coplanar discharge is
formed, thereby furthermore very appreciably improving
the luminance and/or the lumincus efficiency.

The fourth electrode or electrodes may be placed

"35 facing a first or a second electrode, or they may be
placed, by projection, between a first electrode and a

second electrode and one edge of the first glass
element.



second el ectrode and one edge of the first glass
element. 6 More generally a fourth el ectrode nmay al so
contribute to inproving the honogeneity of the

di scharge, by at |least partly occupying an

interel ectrode space. For exanple, the wwdth dl is 5
appreci ably greater than that_between the third and
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- space of width called d2.
25 Preferably, the sum Il+dl is equal to the sum of
I2+d2 in order to better fill all the interelectrode
"~ spaces, with no offset. '

In a first configuration, the width 11 and I2 are
substantially identical and equal to the widths dl1 and

30 d2.

In a second configuration, the widths I1 and I2
are substantially identical, the widths dl -and d2Z are
substantially identical, and the ratio of Il teo dl 1is
greater than 1, preferably equal to or greater than 5,

35 or even more preferably equal to or greater than 10.
For example, I1 is equal to kdl where k is an integer
greater than 1. -

In a third configuration, the sum Il+dl 1is
substantially equal to the sum 12+d2,7_11 is greatex



greater than 1. In a third configuration, the sum
Il1+dl is substantially equal to the suml2+d2, 11 is
greater - 7 than 12, and dl is less than d2, it being
possible for d2 to be equal to or greater than 12. O
course, the choice of the wwdths Il, 12, dl and d2
may al so apply to the exenphary enbodi nent 5
conprising third el ectrodes at a DC potenti al,
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production of the desired feature. Likewise, the lamp

25 itself may be provided with such a screen, or else this
screen may be associated with it when mcounting the
final luminaire.

Also preferably, the lamp transmits said radiation
via the first and second glass elements.

30 The emission may be chosen te ke identical or
differentiated, for example two levels of illumination,
by wvarying the thicknesses of the phosphors, by
choosing electrode materials of different transparency,
or else by choosing different opaque electrode sizes.

35 ~ Moreover, the electrodes may ke placed in the
internal space so as to reduce the dielectric thickness

and therefore to increase the amplitude of the AC
voltage.



internal space so as to reduce the dielectric

thi ckness and therefore to increase the anplitude of
the AC voltage. 8 In one advantageous enbodi nent,
the first and second electrodes and/or the third
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dielectric element may formpart of an 1 nsulating,
vactllfn $°-argon-filled, glazing unit, or a glazing
“unit wi thh &sisnglag tairr esvdimentA shapkéevaradesh ou30idé
28Uf thei eRteiil CkOgss MY abSOchfetsedr Theeddbekeeddi at
el enent, serves astﬂpchgﬂkﬁalror chem alf%rotectl n

245 art in ectric, eiemen I exXgam e a
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sat ifdfhcrdryert ecehoedl fignl B¢ oflshbuld istecped glass
reqeiegeht f oyr exarpke yiaddhisendhtspace/beartd NnGakheone
ele%ﬁgggﬁi i%n%asbggsﬁgﬁpsﬁibb?ass or plastic element
25 associated with a gas layer.

A vast range of dielectrics and geometries may be
chogsen. This dielectric element may form part of an
insulating, vacuum or argon-~filled, glazing unit, or a

- glazing unit with a single air cavity. A simple varnish
30  of sufficient thickness may also be used.

The dielectric element serves as mechanical oz
chemical protection and/or forms a lamination
interlayer and/or ©provides satisfactory electrical
isolation should it be required, for example if this

35 space bearing the electrodes is easily accessible.

Thus, the first electrodes (or the third electrode
or electrodes) may be associated with the first (or the
second) glass element 1in various ways. They may be

incorporated into this element, they may be directly



Thus, the first electrodes (or the third electrode or
el ectrodes) may be associated with the first (or the
second) glass elenent in various ways. They may be
incorporated into this elenment, they may be directly 9
deposited on an external face, or they may be
deposited on a dielectric-carrier element, joined to
the first (or to the second) glass el enent in such a
way et tekle onepB ot Gaes Laf @Cpr e¥sdderghinste idpposited
ext ennal dfiatectbi Theartieat raddeentny jakised bes samdw ched

bet va@@ﬂ & trf %Eogaﬁlg%tsg ¢18nd,qa l%eggeﬁ Q'v?alye‘ikgfcthe
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var |léi‘ﬁ‘tma’ilrfé1 et R 6485 7RY Eé’eplsté’B béitl\‘ié%%tr%albs a
firstckorgsesond)iagkassrel eneptgihd plketficr stprf@rably
di eltgghEpLrehi ch is for exanple a | am nation
nLertavel, JTNSSEuldr sk Ao Seepnd Slegpnls, M. o
therefore bé for ari‘ous combi nat

leomArRit AGY B ‘é%ahpﬁ%ﬁée@¢%§% d?ﬂﬂﬁé§t|éw%leﬁﬁﬁﬂatlon
(whetrherlsaygisd, tAb mbavddtiriiccbeind afmmatedyle and/lerstic
pIagﬁh9§opraqﬁgggg15§§hﬁ§egapable of being assenbl ed

by adhe3|ve bondi n ass roducts ui t

pl asti csPar®, V?rd]‘a“gxa%? eelgeCtﬁ8 A5 B hdife P ? g‘ﬁ%etd’een

sof tsaig ﬂh@ﬁﬁop[@%tﬁ@co@ﬂ mﬂt*ﬁmoeéb%@ﬂﬂCﬁz®r§heSG@WSt

2as ancatbylene/ visAykh acetat ecrcopotanmme (BVA) lafination

onv%%¥H g utyral (PVB), these plastics serving as

hesive mMmnation interlayer film for exanple with

a th|ckn@%@s%ffkﬁﬁWwﬁﬂﬂ(P%FQW% cafBenty Ry eRP&licar| ye

bet weamed. 3iandvOriowan dok@seations, by combining for

example a glass or plastic element (whether rigid,
25 monolithic or laminated), and/or plastics or other
~ resins capablé of being assembled by adhesive bonding
with glass preducts.
Suitable plastics are, for example:
- polyurethane (PU) used soft, a thermoplastic
30 with no plasticizers, such as an ethylene/vinyl acetate
copolymer (EVA), or polyvinyl butyral (PVB), these
plastics serving as adhesive lamination interlayer
film, for example with a thickness of between 0.2 mm
cand 1.1 mm, especially between 0.3 and 0.7 mm, these
35 plastics optionally incorporating the electrodes in
their thickness or carrying the electrodes;
- rigid polyurethane ({(PU)}, a polycarbonate, or an
acrylate such as polymethylmethacrylate (PMMA), these



35 plastics optionally incorporating the electrodes in
their thickness or carrying the electrodes; rigid
pol yur et hane (PU), a polycarbonate, or an acrylate
such as pol ynet hyl mret hacryl ate (PMVA), these - 10
pl astics being used especially as rigid plastic, and
optionally bearing electrodes.- It is also possible to
use PE, PEN or PVC, or polyethyl eneterephthal ate
(PEEpstthe pbatber upessebbycil lyears ngisldeatiredés, and
posspithbya P} NG tRLY, c @SReehakl y between 10 and 100min
thi ckness. . gh%oapc%%pgkat% neasM{es Al e taken tg
ensur e, ~of course Tbi1i Y ween the variods
pl atsqllyé§hu‘s@‘oeteé§ﬁééhadlalt;¢ t hBEY) » g6bE adttésK orPoSEG Py
S S HpeSsShhl eléecmsiesa sheeatoszdblyi Bl ettinpdespedinltihe
— op&%%'w';e@nsugeaw%bﬁ[ﬁ agsepbly.dace vﬁ%‘%ge ag,t;@ébmate,

option, a sheet e sane nature in order r ot ect
t h&"SEASHEEF o8BS . LEFSL oW S8SUERy AF of Bt | &H@Batlblllty
di glegeenc Bleenmeatioukb pbaghigsenutal, beesmmstaamm dlteyr

traﬁﬁpaggﬂgng]sald radi ati on (VISIb|e or ifoit
1d S plac§g on Lh §51§in S| on Slde 8£¥t9§ ryl eiectro es
preferred &ib8d or' °Si AplFi'¢ Y hds PoRC A

| ovieit o PBEPE bie cokdes frPPieW\@ %@?Et"ﬁ—‘dé i£§<¢ nando Fshen
f orsptafonpubsesewt tdf amdutspmeyabeund prefreeabty gtotect

| easte R%e-Preferably at least 10% or is sinusoidal or
sinusoidally arched. To glve an illustration, let Va

and Vb B& (R8T GnpPPY udds ret e ke VUit 8BS D C1HEEN
13irst ahdssecord b25 slledintdesly edpectbyent. The said

si graliavath) [&idigtween: -Va)and +Va, andpihesi gRalthe

Vb( eLyeen a +Vb. For exanple, Va is
-cho%%ﬁﬁﬁggbé (ﬁfgﬁeSE%nand 1000 V, depending on the

chosen ﬁPeséurére%ﬁaegb empodigtafden HORNCE 20OVt Woret
pre@ésuﬂnyane|nhe@r\ﬂrdd9cgt@nnubsmﬁ thﬁesaquumltvbétjslfn

2®n 9ﬁ§5ﬁn%PR9§uLh%%s w&%ﬁ tBﬁE Vﬁ(%%efépaﬁww at
enb diment, wth _a %?uble ilscha g Iet t he Vb(?nd Vd
P S| PGSR e ACSODI  esor 1 fanecidet or
sinu301dally arched.
To give an illustration, let Va and Vb be the
amplitudes of the AC wvoltages of the first and second
25 electrodes respectively. The signal Va(t) 1is between
-Va and +Va, and the signal Vb({t) is between -V and
+Vb. '
For example, Va is chosen to be between 500 and
1000 V, depending on the chosen pressure, and Vb
30 between 0 and 200 V. More precisely, either Vb is
ground or the signal Vb(t) is in phase opposition. with
the signal Va{t).
In one embodiment with a double discharge, let the
Vc and Vd be the amplitudes of the AC voltages of the
35 third and fourth electrodes respectively.
For the sake of simplification, it is preferred to
choose Vc to be equal to Va (or Vb respectively) and
for vd to be equal to Vb (or Va respectively).



35 third and fourth el ectrodes respectively. For the
sake of sinplification, it is preferred to choose Vc
to be equal to Va (or Vb respectively) and for Vd to
be equal to Vb (or Va respectively). - 11 The pul ses
may be of any waveform whether positive and/or
negative, and with a nonzeroyreference |evel. As
regards the frequency, this nmay be chosen 5 between
10 kHz dife: 10011kkRz. ™Moy edwer ,oft henfyi r shvahdrsecohdther

el epbeodes: and/er nbhec thi r handikQuURt Roflerd redescABY
be Qgg nto be transparent or translucent, in

particular for applications in the illum nation
field, ft exgapfie IHenadecdiergYeontiict | A§Ymdtal chesen
6xi tderwesn NavikAg eheCiNORHzvVacanci es, especially made

of fluorynesdoped hin Qxide . GSn02, k) 0le& f%€d ana/or

indiumtin oxide (ITC%. The el ectrodes are for exanple
sol i'4%el"8¢rFodes. TorRE) FAFCREERS dMY Be FRrsRid §9 ohf
conttirguewpsrent5 cemnductiatglwicees, (paral | ehrieelsir for
b{ aia@@?i&\&ﬁi@ﬁmsdﬁir@; )chler j{)lrlQﬁdHigaEi&b?@iéI@,de f@{:. GIBRGS &
C. O e _ aanhesli ve 0 0 roma coatl
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f eatdyi@sn( MWe M¥Bired distribution directly, or else to

etch a uniform coating by laser ablation or by chemical
25 or mechanical etching.

The electrodes may also each be in the form of an
array of essentially elongate conducting features, such
as conducting lines (likened to wvery narrow bands) or
actual conducting wires. The features may be

30 substantially straight or corrugated, or in a zig-zag
configuration, etc.

This axrray may be defined by a given pitch pl
between features (minimum pitch in the case of a
plurality of pitches) and width 14 of features (maximum '

35 width in the case of a plurality of widths). Two series
of features may cross. This array may in particular be
organized 1like a grid, a fabric or a cloth. These
features are made of metal, for example tungsten,
éoppgr or nickel.



35 wdth in the case of a plurality of widths). Two
series of features may cross. This array may in
particul ar be organized like a grid, a fabric or a
cloth. These features are nade of netal, for exanple
tungsten, copper or nickel. 12 Thus, it is possible
to obtain overall transparency (in UV or the

vi sible): 'using, for exanple, an opaque el ectrode

mat er'i al Thwsspecital | yias ®cchithl¢i | Mo andbréy ti ggerheél
5 witdthsod rdrhe ehﬁ&hr@d6$hb1v{§Mblb2) and/or - using an

array of_ CQHQ_%tIn%r eatlres and by, qg%ﬁﬁlng%&eCtrﬁde

accordlng to e desired transp arency
and/"Gf et Hel pi T PRLENAS opt TBAAI FYL Mt Hyi dEH ting t8F
$2) wandhost dihe t0edbtwsiest ié (at il@)ohnther Wi dth 14 to
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nor e or
oxaiir 5e BrrertR TRy CoB DaFARTY ot hiEiRg 5ok Che
pr efei&bl ¥4 batddeen tBo Pﬁ%ﬂhﬁpﬂ gngm arid cagéhy morhe Wlﬁth
pr efiar abkyrbetameenr1H0. mand 1 cm and the width 14

Ry be b'?ltqugentl‘?e m angd ]oémﬁh%”%%ft%f %akE'oy t‘%%t %Qh gg
and 50 m

ve an exa 'S possi b use
condtfet Pﬁge%?%glayﬂ%ﬁoa pf gﬁ%% §Jﬁ@é‘tﬂrawr 18xa%|3e‘355f and
the evZ0 Re&de typeerabin 1& pirt thspl of 100 m and width
14 of 10ppt Ofar@l1%€ LQel FS?Q(E}pOgglatn?ay ak |b@@§éerpaff?¢lny’and
|nt a, Ian1pathﬁp %ng r ﬁ Ci%§c§lan efln

Wt REE A ondugtl g r & h" 2 pite
1pE1 Hretwsehl 1 aﬁbweml fAC egpecidalll ym3 md &hd a’l\ﬂﬁlht H 4
14 2 betweenwdédn andub@na 1espeshal by fretneenbGeand 10
30 m,q Theypatio of dl to Il (or d2 to 12, or d3 to
12) is adjusted according to the desired §UV or

vi si bl e) Tot reit$pafBn&F2mPLe beiliflg pBsFBFERfDr TohisSe @
r at i @ricechéng priofaer abl y ptpal it eh656% ofod esspple of the

fr ef el yp20%:i0h  B301e$s. plvafﬁol/Cﬁ'f unt R@al aBsn 14 of

acc Ing to the |nvent|on na phos ors.
gasofedrjnk%nfl ﬁé Ietfse% he i ncota)rpora1\flo aat eleast PP 1nto a

lamination interlayer, espeCJ_ally made of FVE cor PU
with an array of conducting wires with a pitch pl
between 1 and 10 mm, especially 3 mm, and a width 14
25 Dbetween 10 and 50 pm, especially between 20 and 30 pm,
The ratio of dl to Il (or d2 to I2, or d3 to I2)
is adjusted according to the desired (UV or visible)
transparency, it being possible for this ratio to be
preferably equal to 50% or less, preferably 20% or
30 less. : '
Moreover, the lamps according to the invention may
have no phosphors.
As gas enitting in the visible, for example for
screened light, mention may be made of the rare gases
35 {(helium, neon, argon, kryptoﬁ, xenon), or other gases
{aixr, oxygen, nitrogen, hydrogen, chlorine, methane,
ethylene, ammonia etc.) and mixtures thereof.
The gas or gases are chosen according to the

color, for example neon in the gas of orange, xenon in



screened light, nmention may be made of the rare gases
35 (helium neon, argon, krypton, xenon), or other
gases (air, oxygen, nitrogen, hydrogen, chlorine,

nmet hane, ethylene, anmonia etc.) and m xtures
thereof. The gas or gases are chosen according to the
color, for exanple neon in tike-gas of orange, xenon in
13 the case of blue, heliumin the case of pink,

- xendheapabe difabdnric loxdyigeninnthhecasasef opigregsroang d
ar gafatdhihexygaaeinf tivi olfle ofhyseent 4drsl POgShbLe te
produce a-wall, that is 5 transparent in "off" state
(using transparent el-ectrodes and transparent qlass_
el enent s¥hihd ifs 1 uRPHOMRLS flot BrPMISPacy Biflecthath 1s
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25 logo or a trademark.

The phosphor material may advantageously e
selected or adapted so as to determine the color of the
illumination over a wide pallet of colors.

The lamp according to the invention with radiation

30 in the visible may be | used for decorative,
architectural, domestic or industrial lighting,
especially to form a flat luminaire, such as an
illuminating wall, especially cne that is suspended, or
an illuminating tile. It may also have a display or

35 indicating function, for example forming a panel of the
teaching type, etc.

The Jlamp may alse be an illuminating window, a

showcase, a rack element, a refrigerator shelf or it



i1lumnating wall, especially one that is suspended,

or an illumnating tile. It may al so have a displ ay
or 35 indicating function, for exanple form ng a panel
of the teaching type, etc. The lanp may al so be an
i1lumnating w ndow, a showcase, a rack elenent, a
refrigerator shelf or it 1414 may be a device for
backlighting a liquid-crystal display screen. The gas
i s Telios'en feor dexaeml dofrr omddnght Xes ora ahigp/Xerystal
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T AR Rd Enan son OF GobR Shv SR (e ke
of tA#Qr1@VB(C@EiAﬂ:abéﬁ@§51llcate glass, or a glass with
less than 0.05% Fey03.
To give examples, for thicknesses of 3 mm:

25 - magnesium or calcium fluorides transmit more
than 80%, or even 90%, over the range of UV bands, that
is to say UVA {between 315 and 380 nm), UVB (between
280 and 315 nm), UVC (between 200 and 280 nm) and VUV
{between 10 and 200 nm);

30 - quartz and certain high-purity silicas transmit
more than 80%, or even 90%, over the range of UVA, UVB
& UVC bands;

- borosilicate glass, such as Borofloat® from
Schott, transmits more than 70% over the entire UVA
35 band; and
- soda-lime-silica glass with less than 0.05%
Fe,04, especially the glass Diamant® from Saint-Golkain,
the glass Optiwhite® from Pilkington, and the glass



- borosilicate glass, such as Borofloat(r) from
Schott, transmts nore than 70% over the entire UVA
35 band; and - soda-linme-silica glass with | ess than
0. 05% Fe203, especially the glass Dhamant(r) from
Sai nt - Gobain, the glass Optiwhite(r) from Pil ki ngton,
and the glass - 15 B270 from Schott, transmts nore
than 70% or even 80% over the-entire UVA band.
Hovie/dy | frgms Gghol et sirlsindas ghass, tisuch/ s atheevegl é@élg
Pl afiduxhe) esol @ byaSsidit.- Gobain, has a 5
transm gsion ]pf rmre({h§n 80% above 360, nm C\M’]I%
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By choosing radiation in the far UVC or preferably
in the VUV for ozone production, the UV lamp as
described above is used especially for the treatment of
surfaces, in'partiéular before the deposition or active

30 “films for electronics, semiconductors, etc.

The electrodes may be based on the material that
transmits sald UV radiation or they may be-arranged so
as to allow overall transmission of said UV radiation
(if the material is absorbent to or reflective of UV

35 radiation).
‘ The electrode material transmitting said UV
radiation may be a very thin film of geold, for example
around 10 nm in thickness, or of alkali metals, such as

potassium, rubidium, césium, lithium or potassium, for



as to allow overall transm ssion of said UV radiation
(if the material is absorbent to or reflective of W
35 radiation). The electrode nmaterial transmtting
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of being insensitive to the environmental conditions.
) Table 1 below indicates the radiation peaks of the
25 particularly effective UV-emitting gases.

Table 1
UV~emitting gas Peak(s) (in nm)

Xe 172

I 158

Br, 269

Cl; 259

I, - 342

Xel/Krl 253
ArBr/KrBr/XeBr 308/207/283
ATF/Krlf/Xel 351/249/351
ArCl/KrCl/XeCl 351/222/308

Hyg 185, 254, 310, 366
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185, 254, 310, 366 - 17 There are in particular
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photocatalytic coating deposited on the glass element

25 opposite the emitting face, this coating possibly being
activated by UV radiation.

The lamp according to the invention may for
example be incorporated into Thousehold electrical
equipment, such as a refrigerator, kitchen shelf, etc.

30 For all lamps according to the invention, the
glass elements may be slightly curved, with the same
radius of curvature, and are preferably kept a constant
distance apart, for example by spacers, such as glass
beads. These spacers, which may be termed discrete

35 spacers when their dimensions are considerably smallerx
than the dimensions of the glass elements, may take
various forms, especially in the form of spheres,
parallel-faced bitruncated spheres, cylinders, but also

parallelepipeds of polygonal cross section, especially



beads. These spacers, which may be terned discrete 35
spacers when their dinensions are considerably smaller
than the dinensions of the glass elenments, nay take
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According to one embodiment, the lamp may be
produced by manufacturing firstly a sealed enclosure in
which the intermediate air cavity is at atmospheric
pressure, then a vacuum is created and the plasma gas

30 introduced at the desired pressure. According to this
embodimeént, one of the glass elements includes at least
one hole drilled through its thickness and obstructed
by a sealing means.

Further details and advantageous features of the

35 invention will become apparent on reading the examples
of flat lamps illustrated by the following figures:

m figure 1 shows schematically a sectional view of
a flat coplanar-discharge lamp according to a first
embodiment of the invention;



by a sealing nmeans. Further details and advant ageous
features of the 35 invention wll becone apparent on
readi ng the exanples of flat lanps illustrated by the
following figures: ™~ figure 1 shows schematically a

- sectional view of a flat coplanar-discharge |anp

1

according to a first enbodigent of the invention; -

19 ~ figure 2 shows schematically a sectional view of
a flat eoplianae-4diSchar gehddvtigaplyne esasédongl view of
enbodi fE  ofofiR@ak-PN edHA08E: " Ui gUrép3 Shows:  second

sche tdllrcnaljC @t%%cﬁh‘%}@tllow ewof 5 a flat

copl'anar - di sch accor di n% toathird ,
enbodi m&nttigPren ?Wén?FB‘?‘F‘aW Filgura PIH6ReL view of

schendlacaldoplansesatiisochatgwi éwnpf acacfditg te a third

Copémlm@hw@@rt% Lappnaceerding to a fourth
enbodi nent _of i nventi ur e

schenat i caﬂ%}lrg ? ofhl?/‘?“es\mscﬁger&atfjtcé‘tllyc%p?ea%tér Ndts eawr i
| anp déeor dpptpnay dikrharpenbod neptordihgt e a fourth
I nveRbdQent &fgﬂkﬁlﬁv§ﬂQMﬁ1SCheﬁHtica||y a sectiona
iewof a.flat ¢o I rdien

yrew of o 8 fdat. sophanar-cAlachalds, g APRRERR dEng a2
shoﬁgplsaéwerwﬁw@aaw éa%cf?mm@n éw 6fflfathf |65P°dlment
copbangre dnsehatge | anp according to a seventh

enbodi mgnt £ 0f,, e gne;@@tgcg@matlémqr@ §e§a%1 view of

h ||
P ardr LI S APIE T HiiD 38R ordRy 16 AL ghpn @ e

lenbedbedimtensf of highd nveatrtbm/ A figure 9. shows

schemat icaklyu tropubew @fheaatledl1capkasaredils ehar ger
la rdi Ry '%%ﬁ? M- Qhg L BE o th
|ncgn?ﬁgg % Egm%%f% PFgugga omscgbhenatlcalﬁﬁvgn
secFPBﬁ%F“VFeﬁF bhe d&FRE ¥l anar - di scharge | anp
accordi ng fiogard énthowendrddivaentabfy tsheerhvartli gaew]| of
2ghoul ¢1he ra@bm]e@lr%tschgl {96 thessakagoto ehaekbhth
t he vgrloustelzaﬁh % e obj ects shown are 30 not
nec&&EAFHTS TP ?d”?@a e”"Figure 1 shows a fl at
di schar ge Eaﬁquiﬁ)shows schematically a topview of a flat
coplanar-discharge lamp according to a ninth embodiment
of the invention; and

25 e figure 10 shows schematically a sectional view

of a flat coplanar-discharge lamp according to a tenth
embodiment of the invention.
It should be peinted out that, for the sake of

clarity, the varicus elements of the objects shown are

30 not necessarily drawn to scale.

Figure 1 shows a flat discharge  lamp 100
comprising first and second glass plates 2, 3, each
having an external face 21, 31 and an internal face 22,
32.

35 The lamp 100 emits radiation in the visikle only

via its face 21 {the radiation being .indicated
symbolically by the arrow Fl), for example for use as

an . illuminating tile, ceiling or wall lighting, or as



conprising first and second gl ass plates 2, 3, each
havi ng an external face 21, 31 and an internal face
22, 32. 35 The lanp 100 emits radiation in the
visible only via its face 21 (the radiation being
indicated synbolically by the arrow Fl), for exanple
for use as an. illumnatingotile, ceiling or wall
lighting, or as 20 backlighting for a |iquid-crystal
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25 polygonal for example cruciform, cross section. The
spacers may be coated, at least on their lateral
surface exposed to the plasma gas atmosphere, with a
material that reflects visible light.
The second glass plate 3 has, near the periphery,
30 a hele 13 .drilled through its thickness, a few
millimeters in diameter, the external orifice of which
is obstructed by a sealing pad 12, especially made of
copper, welded to the external face 31.
In the space 10 between the glass plates 2, 3
35 there is a reduced pressure of 250 mbar of a 50%
neon/50% xenon mixture 71 in order to enit exciting
radiation in the VUV. The height of gas may be between
0.5 mm and a few mm in height, for example 2 mm.



is obstructed by a sealing pad 12, especially nmade of
copper, welded to the external face 31. In the space
10 between the glass plates 2, 3 35 there is a
reduced pressure of 250 nbar of a 50% neon/50% xenon
m xture 71 in order to emt exciting radiation in the
VWV. The height of gas may pe between 0.5 nmand a
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25 may be associated,

Furthermore, the first and secend electrodes 4la,
51la, could also be sandwiched between the lamination
interlayer 14a and the back glass plate 15a, the
combination being joined to the glass sheet 2.

30 Thus, these first and second electrical insulators
lda, 15a may be formed in wvarious combinations, for
example combining a glass sheet and/or plastics or
other resins that are .capable o©of being joinéd by
adhesive bonding to glass products. ‘

35 Thus, it is possible' to add a PET carrying.
electrodes, for example those deposited by magnetron
sputtering, and another lamination interlayer between
the insert 1l4a and the back glass plate 15a.
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25  supplied with voltage via a flexible shim 1la or, as a
variant, wvia a welded wire. More precisely, each first
electrode {or second electrode respectively) is
connected to one and the same busbar (not shown for the
sake of clarity} that is deposited on the periphery of

30 the glass sheet 2 and connected to said shim.

The high-frequency voltage signal is for example a
sinusoidal signal with an amplitude V1 of about 1500 V
and a ffequency between 10 and 100 kHz, for example
40 kHz. A coplanar discharge is produced between each

35 vpair of electrodes 4la, 5la. 7
Ohly the first electrodes 4la are supplied by the
. sinuscidal signal, the second electrodes 5la then being

grounded. Alternatively, the first and second



sinusoi dal signal with an anplitude VI of about 1500 V

and a frequency between 10 and 100 kHz, for exanple

40 kHz. A copl anar discharge is produced between each

35 pair of electrodes 4l1la, 5la. Only the first

el ectrodes 4la are supplied by the sinusoidal signal,

the second el ectrodes 5l a-then-being grounded.

Al ternatively, the first and second - 23 el ectrodes
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25 This third electrode 42a is grounded at ignition.
This third electrode 42a may reflect the visible
radiation onte the face 22, preferably choosing
aluminum for this.
- This third electrode may also serve as electrode
30 for an optoelectronic element {not shown) associated
with the flat lamp, for example a switchable mirror.
Denoting the width of the first and second
electrodes 4la, 5la by I1 and the width of the
interelectrode space, that is to say the space hetween
35 first and second adjacent electrodes 4la, 5la, by dl,.
then I1 is chosen to be equal to or greater than dil,
for example Il is equal to a few centimeters,

especially 5 cm, and dl is equal to about 0.5 cm.



Denoting the wdth of the first and second el ectrodes
41la, 5l1a by I1 and the width of the interelectrode
space, that is to say the space between 35 first and
second adj acent el ectrodes 41a, 51a, by dl, then I1
is chosen to be equal to or greater than dl, for
exanple 11 is equal to a few centineters, especi aIIy
5 cm and dl is equal to about 0.5 cm 24 As a

vari antAs t Bi sv=impt100thes Loler editft iy FaeesMihhyno
serryessAs and amgerfves deeorati vempr faf chidectutad or
il e pa t

chasen &%écﬁ%ﬁﬁatggﬁor512&%%@%%&%“5‘&%91“
424 5cIMENstSNRGEDT TaT cEMAGETTIRG atday’wi T TPHET o“8f
5wi dilla, t 62pi tabsich ipgeber abtgnduess nghanr§0%ithop ratio
Satcn'foﬁgt(Plryt@VSIQI:ﬂ bra @@égmw This e 1609, mayr

I L1t t
e R SN

wi ndow f(lomné@m@ ébe) mey a‘ilﬁéhuhﬁ eami hbWirsiapreof! and
Si dyewaNUOWS anhgront) Avidamspar ent mphosphossGiliandaa

t r a\sﬂ.ﬁ:%ar enguﬂ?&ler{ !‘J I§§C§W t hﬁrzaneéogn(:t re.g:q;%s él;l'afa %lc&%a

1 ect'rode 4 conS|st|ng 0

coﬁ“d‘d‘@ﬂ"ng W&?fw Isllthé’Hnéié?wéhoseé‘ﬁ 15 i Fﬁa‘?parent
Wi ditvstbepit 6h ratd o of prafsmmakhy 108eridlesgor orthe

$\éegnet3c?]€qsegeéle§% f5ga optd m&mtg\ée%%é&tﬁdd@n?@?][e?%y 42a

I S | el e I‘O e ur er r u |

ol SPUBhEPEI Cbr | oaP A SOty Y Rl | of ] g i en.

1%m@mm@nthgﬁmeTWtﬁmg@ﬁé%Q, o h@r%fterraéwr éoﬁ 20 200 of
t heof | @tercapl anarrddissclargepk anpn adopt 1t heasaperency.

t 1 f t 1 d
de'tri;r? E%Pf "%:LE%QLLHQ% s8xcept, fardenglemntisiiy

e radiation IS, emtted directly by a
gassc"ilz"‘:f ﬁ]“tb‘fddé’rI 8K~ e B¥ o YR col or ed
honpgengoushe 2&niscrigenedshevghtin tthevphosplidies sbekdigire

o®M $e@ds ﬁ&%egﬁaﬁmﬁaﬁgee mﬁ&@eexwlﬁio@esch@@e&hme
Pacbests o1 61 nd"r GHFRT o bETRg Shbuh Sybort STy
by e ishedlolg 1@t F2) and may for exanple serve as a
| umi nOUS_[‘h\éa|rbdﬁJﬁtio?rO ipardnittem. dThethampy200geonpti ses
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25  screened light, the phosphors being omitted. As gas 72,
argon may for example be chosen, giving a violet light.

This lamp emits via the two faces 21, 31 (the
radiation being shown symbolically by the arrows F1,
F2) and may for example serve as a luminous wall or

30 partition.

The lamp 200 comprises a plurality of third
electrodes 42b, each being a band centered with respect
to an interelectrode space and occupying, in
projection, this entire space.

35 All the electrodes are mutually parallel and
parallel to the edges of the plates 2, 3. They have the
same width I1 or I2, typically 4 cm, and this width is
equal to the width 41 and to the width d3 between third
electrodes 42b. '



el ectrodes 42b, each being a band centered with
respect to an interel ectrode space and occupying, in
projection, this entire space. 35 All the el ectrodes
are nutually parallel and parallel to the edges of
the plates 2, 3. They have the sanme width Il or 12,
typically 4 cm and this wadth-is equal to the width
dl and to the width d3 between third electrodes 42b.
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25 Furthermore, the first and second electrodes 41b,
51b are supplied by an AC signal in the form of a train
of pulses, for example positive rectangular pulses with
a duty cycle of about 15% and an amplitude V2 of 800 V.

The first electrodes 41b may also be suppliéd with

30 wvoltage and the second electrodes 51b may be grounded.

Finally, the third electrocde 42b is supplied with
a DC voltage, V02 chosen to be 100 V or 0 V.

In the embodiment sheown in figure 3, the structure
300 of the flat coplanar-discharge lamp i1s the same as

35 the structure shown in figure 1, except for the
elements detailed below.

The lamp 300 emits UVA radiation only wvia its face
31 (the radiation being shown symbolically by the arrow

Fl), for example for use in a tanning lamp.



Finally, the third electrode 42b is supplied with a DC
vol tage, V02 chosen to be 100 V or O V. In the

enbodi ment shown in figure 3, the structure 300 of
the flat coplanar-discharge lanp is the same as 35
the structure shown in figure 1, except for the

el ements detail ed bel ow Theglanp 300 emts UVA
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25 5lc. The face emitting the UV radiation, i.e. the face
bearing the third electrodes, is grounded for
guaranteeing electrical safety.
All the electrodes 41lc te 5lc are bands of silver,
for example deposited by screen printing, or bands of
30 copper adhesively bonded to the face 21, 31. These
materials are relatively opague to UV and consequently
the ratioc of I2 to d3 is adapted so as to increase the
overall UV transmission.
For example, this ratio of I2 to d3 1s about 20%
35 or less, for example the width I2 is equal to 4 mm and
d3 is equal te 2 cm, each third electrode 42c being
centered on an interelectrode space.
Complementarily, the width Il is equal to 2 cm and
the width dl is egual to 4 mm. '



30 copper adhesively bonded to the face 21, 31. These
materials are relatively opaque to UV and consequently
the ratio of 12 to d3 is adapted so as to increase the
overall UV transm ssion. For exanple, this ratio of 12
to d3 is about 20% 35 or less, for exanple the w dth
12 is equal to 4 mm and d3wvs_equal to 2 cm each
third electrode 42c being centered on an
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aluminum in order to reflect the UV.

25 In a first variant; a gadolinium-based phosphor is
chosen and, at least in the case of the plate 3, a
borosilicate glass (with an expansion coefficient of
about 32x10® K!) or a soda-lime-silica glass containing
less than 0.05% Fey0;, and also a rare gas such as xenon

30 by itself or as a mixture with argon and/or neon.

In a second variant, in order to obtain a UVC
lamp, the phosphors are omitted and either fused silica
'or quartz is chosen, at least for the plate 3. The gas
may be a mixture of rare gases and halogens - or of

35 diatomic halogen or even mercury - for UVC radiation
preferably between 250 and 260 nm, for a germicide
effect used in particular for disinfecting/sterilizing
air, water or surfaces. For example, mention may bhe

made of Cl, or of Xel or KrF mixture.



| ess than 0.05 Fe2(3, and al so a rare gas such as
xenon 30 by itself or as a mxture with argon and/ or
neon. In a second variant, in order to obtain a U/C

| anp, the phosphors are omtted and either fused
silica or quartz is chosen, at least for the plate 3.
The gas may be a m xture.ofgrare gases and hal ogens -
or of 35 diatonm c hal ogen or even nercury - for UVC
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W dtst]cglasfaorglgggnp}let 5 times greater. The sum || +dl

's equal ,to thdeth‘f%“TllzJ’ggt[z of the electrodes 41d, 5id,

25 42d are identical, typically 6 cm. These widths I1 and
12 are greater than the width dl, for example 5 times
greater. The sum Il+dl is equal to the sum I2+d3.

The third electrodes 42d are preferably arranged

50 thaf each interelectrode space 1s full. Here, the

30  edge of a third electrode forms, in projection, a
continuity with the edge of a first or of a second
electrode. Alternatively, each third electrode is
centered with respect to the associated interelectrode
space.

35 The positions of the electrodes 4id, 51d, 42d
relative to the associated glass plates 2, 3, and their
nature, may be various, as described in the case of the

electrodes 4la, 5la of the first embodiment.



The third el ectrodes 42d are preferably arranged so
that each interelectrode space is full. Here, the 30
edge of a third electrode forns, in projection, a
continuity with the edge of a first or of a second
el ectrode. Alternatively, each third electrode is
centered with respect to the associated interel ectrode
space. 35 The positions of the el ectrodes 41d, 51d,
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odl e he arrangemen of °the ectrodes
41cﬂlaﬁid91%%3 &Rda ot thhéhﬁh?*fc?réllaéctf?%é*é -42d may be
sdi ffereminafior, texanpledtéesdihicdd ebectsosg@splare with
| G R ELE o) enble, (Ul BSS1@ aF §:300. are on the
ext erna ace FI na hird el ectrode 42d
s suppPPed AR IR vl taée Vo ChBRRHR. bE-EO v g
0 Mediipedanypd i tt@fle WA ofs t hkeewst nusoi Hats silgral d4ts the
fed&&%ﬂn&@s@t\ée agither @iksed@sic | 0ss at the

er m nal s thinner dielectric. 1Q In the
lotenbodl meht Q}f] em Olcplmf?nt Fe 1 {]hélg?ru%ture 500 017 ®

t heS4q atf ctdpﬂ a’fnlei*rt m@éha@@éﬂw&ﬁﬁra@aiwma@atlﬁ)e has the
st raetusteref of i iyae2?, excepptt ffor the €lerBatsdetailed
detjailgd below The glass plates are rectangul ar and
the gas is - 15 for exanple a xenon/ neon m xt

first add®s&caia é’lléE‘fSr otes A3etangteaar é'fin t%Fhé’aForlrﬁ
lof fongixeodinad racdénpbracedtonet he external face 21.

The thi ﬁ@heelfq@tst06ad4%@c6§@owe@wrddé@ datt ed el iar€S)in

f or SI ngl n r n n
bg?a 74 I e e%ﬂg?nea alf:az}] Z%Cilél hg?mggpé exﬁemal
eI ettt des - @%dha\lxécfar%edt%e |<fhswn5b&nich% hfQt ted

W dt indai ngfcequaal at 0 tihglei dtlcoindier | bbhedel eotende;

§pa§§b§gantIQ§l)§ Qg§§e 4L d.0352e are made of a
t ranspar ent condyct or such as

al so ha/&T&PEBIY dOit FoPChhYor e éﬂrﬁsﬁgvm "Watn
funétioh,d tdve Ramp wpdltf drednageanal | fariheatiidgh gbhziing
el enedre 1ER® rode space 4l.

The electrodes 41 to 5Z2e are made of a transparent

25 conductor such as Sn0;:F, which may also have a solar-

control and/or low-emissivity  function, the lamp

performing an illuminating glazing element. The
internal faces 21, 31 are covered with a phosphor.

The lamp 500 may also serve as a refrigerator

30 shelf or luminous rack.

Several Jlamps similar to this lamp 500 may be
combined, for example to form a celling, the third
electrode then being preferably made of a reflecting
material, such as aluminum.

35 In the embodiment shown in figure 6, the structure.
600 of the flat coplanar-discharge lamp again has the

structure of figure 1 except for the elements detailed
below.



internal faces 21, 31 are covered with a phosphor. The
| anp 500 nay al so serve as a refrigerator 30 shelf or
| um nous rack. Several lanps simlar to this |lanmp 500
may be conbined, for exanple to forma ceiling, the
third electrode then being preferably nade of a
reflecting material, such gg alumnum 35 In the
enbodi ment shown in figure 6, the structure 600 of

t he fl atrhéeplamare@ sghamsgehliaaplagal nvikashthewo faces

structune ofefd gurend except Jr@nmt hﬁrn@o@g@(ﬁliﬁy d%kaléﬁ&d
be|OMI 30 hls;hang gOO en1 %ﬁ V|at
faces 1, F31 (% 'ght"bei 5 shd §§nb TTCaI T y©

t hear el Yews uFR ] Furgndtray, ber wded as Hatioroati Ven@ls.
ar chetenjaiaabri | | sHB IR ON, sWSwRI<SQ aSot UM NQWSinating
pangl s, refrigerator shelves showcases or
|Ilun1nat|ng wi ndows. This Ianp 600 conpri ses

pl ural i thPiGf L#MR d 608| etPRIdES 428 Fé.?ﬁfngh'%h odr et hrd
t heefeemalesmuttial b9t patral | &te mandSmpakahlek motthhely

ed9$a9£1ﬂélet%%agep§réﬂMé1 %g EEQCQQ @rbfrg%ee?ﬁgEQaﬁ and
Face 31. he e ternal face are

ouP%ﬁce%nggpgéggngﬁ cofST sti'ng of nutually parallel
bands, AdficchPlrcedal®o Pag akbke¢rnad thecet h3y dare fourth

el eet EotiesIcaN 2 £CAtPIseEt Pad wfsaumalmt marxtilebecwaﬂa@ﬁ
20 unton MoLe RASS! $8LYy fe Ll hgh 19, L AUrhilcel sgdd odRs
41f I'n ays of con I'ng
mnr@Q“p%%%6Pﬁ6Wéf%d“ﬁﬁtBhér¢éﬂﬁﬁ§FP6%S Yifer | ayer 14f,
1341f forMojeoipwengs¢loy a thackigbasse pleatreh18icctblb s ?l'hé

piteh @bf'%rgoﬁne%ﬁgpkgrﬁqUﬁlaEQa?sn@ia@£hady%1ngow1res
“‘dﬁg 14(%p ut, 20 n el onglo {;cg_ g %

41f *U5TFP d 25¢ reJI ”t l% t'h er&S%‘B’él drassor
plaﬂ@éHQHQSKhﬁyb®@kQU@ﬁﬁoH%at%suﬁbséﬁl%ed in the case
of the efhiectgiadespidia, f& aeofmptlhe chiistienbedi mrat the

Ehe pashtipnsaf the, L5 el ectrodes 41f, SIf and of the
“third and ? urth eﬁ%ctrodes 42f, 52f relative to the

aSSOC|at@%adF§§§loﬁ?dF%§h? e3eRbirdse dilff erbint 42f, 52f

relative to the associated glass plates 2, 3 may be
various, as _described in the case of the electrodes
41a, 5la of the first embodiment. The positions of the

25‘ electrodes 41f, 51f and of the third and fourth
electrodes 42f, 52f relative to the asscciated glass
plates 2, 3 may be different.

The widths I1, I2 of the electrodes 41f to 52f are
chosen to be identical, typically equal to 4 cm. These

30 widths are furthermore chosen to be equal to the widths
dl and dZ2.

The third and fourth electrodes 42f, 52f are
preferably placed so that each interelectrode space
between first and second electrodes is filled. These

35 electrodes 42f, 52f are also centered with respect to
the first and second electrodes 41f, 51f.

The first and second electrodes 4la, 5l1la on the
one hand and the third and fourth electrodes 42f, 52f
on the other hand are supplied with a sinusoidal '



The widths Il, 12 of the electrodes 41f to 52f are
chosen to be identical, typically equal to 4 cm These
30 widths are furthernore chosen to be equal to the
widths dl and d2. The third and fourth el ectrodes
42f, 52f are preferably placed so that each

i nterel ectrode space betvye%g first and second

el ectrodes is filled. These 35 el ectrodes 42f, 52f are
al sei gent,ergd:frtP1 ¢ especitdeho i chheoki rsiniand saponeude
el egkr s 41 1f, = XD | d cond el ectrodes
41a?g52\%eqr?%t %O&or%équaﬁdglgéttt 22 }t< Z|e'rd and fourth

el ect r odéd S42fmP 5740 ign 3t AeUBt het°MERAT at & SEppri &P
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e A e and T har orrabEpaen | RupPlLe Pk, WaR) be
1P ndepertisift fetpphs tgy déver B85-10 provided for the
two di schmrtgesisdbache diischarige Hagnogadeodnnagenelows Land
theghanp,1 600 glso hag.iexqel | gplrpaldeenange kB her Mee
of lI um nance gnﬂ | um noug efficiency. The pressure of
t he }§EE LT RESen" P WE 560 MHICY 15" and the ‘

i |1 um nathengpremsearg0cémtby 88s cas Thesdrutingrece00 mbar
1|5reﬂa<aln63t1150£)11(adﬁﬁ8tarmﬁ die Bontmomks f ﬁ:'rnlci eREYLuE nance

' i 2 re | - 1 r
an RS cha PO il BN e S, AR ahey ST,
10% and & f Ped@&n®t of %0 RIESSESr Wi dtHeloftos, T gpar
20 éndmtha §iumadance aobuld9D CGdyra, wiBE02 G camde of
158\510@5&1%5?%@ &ém},ng%ﬁzﬁffﬂ}pg.e%& ?J_fidggs]- B“fl_V\d, 4915y
an ‘are obtajne e gtiv 2

Z?hosfipﬁ&"f 6@20(%13'r1§ar§%%st3%ti EFPE_\S/ %Pgh’ en?:‘aérf% C(:lljﬁ‘( er A&
f acd 522, Cam” ppd o Variiapes oniipipaey of 30Rem/H5 401 m/W
I Nt einak s acAs a22, oiBRa iRy, bec goaitadem;t h t he phosphor

g}aggrhlafl 'ggghgﬁaqu‘l\{a%n El>6f échz%r%l %%tbrs(eggéiaclail‘ﬁfseeach entire
inte%nal face 22, 32. In a variant, only part of the

25 internal faces 22, 32 may be coated with the phosphor
material. Thus, even if the electrodes cause discharges
throughout the wvolume of the lamp, a differentiated
distribution of the phosphor in certain regions makes
it possible to convert the energy of the plasma into

30 wvisible radiation only in the regions in question, so

- as to constitute Jjuxtaposed illuminating regions and
transparent regions. These regiéns may also possibly
‘constitute decorative features or constitute a display,
such as a logo or a trademark.

35 In the embodiment shown in figure 7; the structure
700 of the flat coplanar-discharge lamp again has the

structure of figure 6 except for the elements detailed
below.



t hroughout the volune of the lanp, a differentiated

di stribution of the phosphor in certain regi ons nakes
it possible to convert the energy of the plasma into
30 visible radiation only in the regions in question,
SO as to constitute juxtaposed illum nating regions
and transparent regions. -These regions nay al so

possi bly constitute decorative features or constitute
a di spl &pe lsweh788 amiogoratidivrademabk. v8SHe tdiely
enbedi N shewn1i nehd g afichhBe Sid UGHIHOR 1 2D Ofthe
t he fIatEﬁgplanar di scharge | anp agai n has the
strctUre of figure 6 except for the elenents detalled
bel ow. 3»e Tﬁéffrtanﬁ“?oos%%ﬁflds PaBF ISR | A Ehe VP si BT
onl yepydiaent sdiseer 121 puhethadigbtaton beiargli syobol izeda

by ﬂgﬁﬁnéi QQM/EEEY IB§51§€S$fa@ﬁmﬁﬁ%@@ﬁtek?f&iogﬁsthln
are deposi ted directl gﬁg at e
p

41g, 51g
ot SRR Rt BRI TSy CONGPET O ¢ FaRlpareHietins
fil perays tkiapted cicaegopreént edvdrandst pfnsgiibgeen- or el se

conduct i @h[ﬁdls aﬁ@agf&grér?r e@@ﬁ{ﬁﬁesovef@l | 529 are
ransm ssion e.thir nd._f our el ec 5
gre i_aLf)epIace on terna?e%ﬁaﬁ 4c mgg Eg&qgﬁbéﬁgﬁl 49
Wi t Pafue opdiiecdiréFectfi ¢ 16°7 f Brag&nplad VB ik nathe
t hephph@sfhaicae@abs N Smdiemmigniingcome cantweeh whehgas

t he?QaSThg ho-gﬂﬁophr?%pw t@ﬁk@? t;rhlt(}"xgeqfagé] §2he_mf d¢8er
32 in order t 0 1 ncrease iIlTumnation. 15 The

wi ditAs 1T T i?eo*l%ﬂﬂénéFég?rodes 41g, 51g, 429, 529
1&re chos®re twididisi dénteindall? wofpitéal eyestyades TRe, 519,
wﬁgmhg dFZQn@rdzcﬂbgeﬁh@Se%etQﬁhﬂthd&lﬂiﬁﬁﬂlCaIF? 5dcm
i I e r t i n
H%?orlgggg %g %ﬁg 95 QES chgggi %§ %%] %%%ﬂl a? The
fourwtlﬁtBF ekl radtaie§242@e fgsrz?ga rret ale rfd}?gévdd%wﬂatan@aéﬁ
i nt eel esdmpide 19pace=s yricaltked. For exanpl e the edge

Qf a thigg, orthflearm]@l %ngﬁe elfe@mdeé N 4RLOj eSld ORyre
a conti nui t or second

el earrrsaa?é APY eﬂa%ﬁ i %ae?% gl%%ecﬁqeaLFﬁFF Or SEASS oy el
el edtorodeicoplkd the G@hﬁeﬁéﬁ MAthlﬂés@%cﬂoﬁtﬁﬁrﬁﬂecthde

assojrakedihnbespl@Giongde SRAEEnuity with the edge of a
first or second electrode, Alternatively, each third or
25 fourth electrode could be centered with respect to the
associated interelectrode space.
This lamp may be a device for backlighting a
liguid-crystal matrix or an illuminating tile.
In the embediment shown in figure 8, the structure
30 800 of the flat coplanar-discharge lamp again has the
structure of figure 6 except for the elements detailed
below. -
The widths I1 and I2 of the electrodes 41h, 51h,
42h, 52h are chosen to be identical, typically 5 cm,
35 and the widths dl and d2 are chosen to be identical.
The widths I1 and 12 are greater than the widths dl and
d2, for -example 10 times greater.
| The third and fourth electredes 42h, 52h are

arranged so that each interelectrode épace is filled.



This lanp may be a device for backlighting a
liquid-crystal matrix or an illumnating tile. In the
enbodi mrent shown in figure 8, the structure 30 800 of
the flat copl anar-di scharge | anp again has the
structure of figure 6 except for the elenents detailed
bel ow. The widths 11 and 12-zaf -t he el ectrodes 41h,
51h, 42h, 52h are chosen to be identical, typically 5
cm FoB5e:ambittheawh dthsrdloranhvd2harkechosien isocpetered
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Al ter nat hvedphattiberedgenef adgdi g os foountih or fourth

el CRHLOALEOT Pend, N Y QIRGELDen A GOBLADMHLY ALt e

edg irst or sec el ectrod he |.uni nance
Cheredfs PEaRhes #5060 CATME SRE-ERE | HhengHELTRES then
16f f iciaehey 3500 ﬁtNVF,Iandthheeﬂﬁm&@pneanﬁmmgmncvn33|kmjme
?, t he S&ﬁ“@ﬁé”é%bo%@ﬁeﬁ% %ﬂBﬁhfﬁﬂtfﬁ@@hﬁﬂﬂrtﬂés§iiﬂﬁﬂhre

anp as uct ur u e

t he %ﬁp nﬁgmbéﬁgglgapﬁﬁnTr(gﬁfg £$2% g%ﬁ%tgésaﬁgm
rect%ﬁﬂ?&ﬁareaﬁﬁ ﬁ#ﬂ?feeﬁec?¥Qﬂﬂ§sf&ihth%lﬁﬁemEQHSa?%$ﬁﬁ+e
t he ygwram,of | ateral bands placed on the external

ces ZlThél gh% Eheéggﬁgglnéﬁ% Shﬂﬂﬁan@ui&gurgnéo the

the- structure 1000 flat coplanar

d
Iarrpel%rﬁa‘f’a?n has the stqsﬂctaﬁFe 18t tf]]egufroeg"gc%icgﬁeral

for tadels placed on the external faces 21, 31.
In the embodiment shown in figure 10, the
structure 1000 of the flat coplanar-discharge lamp
25 again has the structure of figure 6 except for the
elements detailed below.
This lamp 1000 emits white light via the two faces
21, 31, the illumination heing more intense on the same
side as the face 21 (the light being symbolized by the
30 arrows F1' and ¥F2, of different widths) and may for
example be used as a lamp for decorative or
architectural illumination.
The first and second electrodes 417, 513 are in
the form of arrays of conducting wires and more
35 precisely formed from a first series of mutually
parallel wires and a second series of mutually parallel
wires perpendicular to the first series, these for
example being made of copper. These arrays are carried
by a thin plastic of the PET type 1433 located between



el enments detailed below. This lanp 1000 emts white
light via the two faces 21, 31, the illum nation
bei ng nore intense on the sanme side as the face 21
(the I'ight being synbolized by the 30 arrows FlI' and
F2, of different widths) and may for exanple be used
as a lanp for decorative ory, architectura
illumnation. The first and second el ectrodes 41j, 51]
ar ewion 1attheaf 0smm ofit @rr=ay$sof ocondectiveg o res andEvA
no&%pe35195f0|§§iy tﬁﬁ“?ﬁn%&ﬂg]goftﬂétb5g¥|§%%s%fplate

nmut ualfy arall el” 'wires ‘and a second ser|
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fﬁffayf 8he gﬁr%b@@mu@YanfiﬂI‘E%éﬁﬁﬁﬁs@$nth§tBEF1&YQQ
ocated.pe n - wo,_.l ani.nati Q r
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to qﬂnel%a@k: geassipl abeserm Jforlﬁfjﬂmp%ew@be@t rodés are
forofemnpﬂneamlaerptledh povef di dohemf acenck2,. 32rtibednerrean
opt' I, &r aps on ti f.,the width 14
P ha WSS fh Qﬂgﬁfﬁdlg of "he i 65 of 10%or
1q ess is Eﬁos@ﬁ"s fof’m x P& wi FHECATRATE h 24 of 220 Fh®
andsiadlvgirt bhngd, oforl@B8ampbe dmrcelitfdritherayees, prifting,
quﬁ% ﬁmst ﬁfaﬁ,{@ and aghld iazeeqeabzt&@ ﬂe%’eF]-thgQarﬁir{a&%ion
an our, e rodes Si : r
rnﬁerlaeposﬁ%ga by sc%%%ngfkk & ass pMSE?hg%gj 3%1
andM%ﬁR?Ilécaﬁe%ﬂ%ﬂ%\HQeﬁh?hel %ﬂndﬁaFPO?qurhﬁ@rBﬁ?%ﬁ“tee
19413 andidde dacklgl asanphateickbling The eqiadt hed 2albhent

equalstg the width d2 in order to guarantee 15 a
nlnlnun1 verall transn1 sj.on and |s

0
3 B om PePor b GO BN T of U AR FBT A LFL RO fodes
el e€trodes 2] thg| agsddiatipel a®§ee¢%ﬁqajode spaces and
i nt grel eetrRdecspaces anshedr & Offireentsphcid | bl spest
5 o Ege a@gc$g s et %Qey 20 could al so be centered.
ayer is thicker on the side facin

the facéfphi?l EP}PPS(PIhGér kayeirnct Easeés t ABicker upPndthiconside
di f fetence. thkhe £xanpl 85 that baver | ust beenrdﬁﬁﬁrlbmﬂ

in QPlumlnatlon difference.
The examples that have just been described in no
25 way limit the invention.

The third electrodes of the second, third, fourth
and fifth embodiments may be replaced with alternating
third and fourth electrodes. '

Likewise, the third and fourth electrodes of the

30  sizth, seventh, eight, ninth and tenth embodiments may

be replaced with third electrodes at a given potential.



25 way Iimt the invention. The third el ectrodes of
the second, third, fourth and fifth enbodi nents may
be replaced with alternating third and fourth

el ectrodes. Likew se, the third and fourth el ectrodes
of the 30 sixth, seventh, eight, ninth and tenth
enbodi nrents may be replacedswith third el ectrodes at

a given potential.. - 35 - CLAIMS 1. A flat discharge
| anp (100 to 1000) transmciﬁf\i[%@ radiation in the
ultraviolet or the visible, 5 conprising: - first and

qu% pt substanti each ot her_ and
def]F W@}laﬂ i nt'er népespé’cléréie‘?lef‘i I I 88 vitteh g&%SJ(bi‘lf'
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bei ng madefgés@ Meééé’éné h@iatt ra&srgdb%t%atgany flat
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FcELbP8E® ndlil"dRB0a%, B Sl g1 OaRal sERR e kot
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subst ant4 akky lepat abhel| fiostonelanabber Mhandtsepm)at@dd

by at L&,as%t ogeesg&@%q%ctﬁ@éé epkltah%ol aije)r glraehr of
ca
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TPur Vﬁé‘?a%nﬁ’iqlse@ M0 eagheoRdrst hindl efesery cﬁi@CHQ‘é@S
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3558%' ap%d Mytagrr%' facgar, (31.1he 32) .af tﬁ% S@seaﬁd

gl ass ement and east . partl occugglglﬁés

pr o &BET e st I‘?@li’%t‘”esrseﬂné&tallbﬂeel%&@ fEpgtally
r adipat e b¥elt rransmet thoghdane(dlGeptoatl0)by &g deabhedne
20N Ghak® lsaiahar @ﬁé eiﬂtze%lbetw@é 3Akd, 3P potentiakn,

(va 05) | i al The fl At

radFé’ELl ) r’ansm ls Suf‘)gﬁ‘p t_(Jf(}(} to lﬁﬁfd) as cl ai ned

in @Pﬁﬁé@t@ﬂzéﬁaﬁmtfﬁtaﬂd Zurghei ser@riigey at least one
third electrode {(42a to 423) which isg at a given
potential (V01 to V10), associated with a main face

25 (31, 32) of the second glass element and at least

SeCPgd ! a4y,,.0 dl§8]ti)§1!:ga%]ti§fy fOIOatt’o 19)'0"6?5 &k ﬁﬁm&n

partly occupying, in projection, the interelectrode

space.

2. The flat'radiation—transmitting lamp (100 to 500)

as claimed in «c¢laim 1, characterized in that said
30 potential (V01 to V05) is a DC potential.

3. The flat radiation—traﬁsmifting lamp (100 to 1000}

as claimed in either of claims 1 and 2, characterized

in that the projection of the third electrode(s) (4Z2a

to 4279) occupies at least 50%, and preferably at least
35 80%, of the interelectrode space.

4, The flat radiation-transmitting lamp {200) as

claimed in one of claims 1 to 3, characterized in that

the first, second and third electrodes (41b, 51b, 42h)

principally form mutually parallel bands and in That



in that the projection of the third el ectrode(s) (42a
to 42)) occupies at |east 50% and preferably at |east
35 80% of the interelectrode space. 4. The fl at

radi ation-transmtting lanp (200) as clained in one
of clainms 1 to 3, characterized in that the first,
second and third el ectrodessg4lb, 51b, 42b)
principally formmutually parallel bands and in that
36 thseffigtstarghdsseoohde Bt@crededahave agubstantially
subsdaitiicah | Yuidrdentdcaleawi di h, teal l@d k1, e 1he bhkr dor
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ccligdesdt electy otga have 3w duh call e 12 and i
andwaéﬁjél 115 apg ﬂﬁea%ﬁdﬁhb%qantsalimelchr&tlca and equal

yadtatirenwigansdu.tting |anp (400) as clained in one
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25 than 1 and dl being less than d3.
7. The flat radiation-transmitting lamp (100, 500) as

" claimed in one of claims 1 to 3, characterized in that
the third electrode (42a, 42c) covers substantially the
entire said main face (31).

30 8. The flat -rradiation-transmitting lamp (500) as
claimed in one of claims 1 to 7, characterized in that
the third electrode or electrodes {4Ze) have & solar-
control or low-emissivity function, or form an

_ electrode of an optoelectronic element associated with

35 the flat lamp. }

9, The flat radiation-transmitting lamp (600 to 1000}
as claimed - in claim 1, characterized in that it
comprises ét least one fourth electrode (52f to 5273)

assoclated with a main face (31, 32) of the second



the third electrode or el ectrodes (42e) have a sol ar-
control or lowemssivity function, or form an

el ectrode of an optoel ectronic el enent associated with
35 the flat lanmp. 9. The flat radiation-transmtting
lanp (600 to 1000) as clained in claima1,
characterized in that it -ceomprises at |east one
fourth electrode (52f -to 52j) associated with a main
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width called I2 and are separated by another

25 interelectrode space of width called dz.

13, The flat radiation-transmitting lamp (600 to 1000)
as claimed in one of claims 9 to 11, characterized in
that the sum Il+dl is substantially equal to the sum
I2+dz2.

30. 14. The flat radiation-transmitting lamp (600} as
claimed in either of claims 12 and 13, characterized in
that the widths Il and I2 are substantially identical
and egual to the widths dl and d2.

15. The flat radiation-transmitting "lamp - (700, 8OO,

35 -900) as blaimed in either of c¢laims. 12 and 13,
characterized in that the widths 11 and IZ are
substantially identical, the widths d1 and d2 are
substantially identical and the ratio of Il to dl is
greater than cone. '



claimed in either of clains 12 and 13, characterized
in that the widths 11 and 12 are substantially
identical and equal to the widths dl and d2. 15. The
flat radiation-transmtting |anp (700, 800, 35 900)
as clained in either of clains 12 and 13,
characterized in that the wasgths 11 and 12 are
substantially identical, the wwdths dl and d2 are
subdgfantiral | §latdemeidéat iamd neiemi bt §ray oflahp t@ 08P} i sas
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thi rdlakeet r ele erafh ectoodesha4derd2g) are plraced dne
the ﬂJgH%EQgéiéﬂj%%edgE&Qrentiated.

25 22, The flat radiation—transmitting lamp (400, 700) as
claimed in one of claims 1 to 21, characterized in that
the first and second electrodes (41b, 51d) and/or the
third electrode or electrodes (42d, 42g) are placed in
the internal space (10).

30 23. The flat radiation-transmitting lamp (100 to 300,
500, 600, 800, 1000) as claimed in one of claims 1 to
2%, characterized in that the first and second

© electrodes and/or the third electrode or electreocdes are
placed outside the internal space (10) and are covered

35 or incorporafed, at ieast partly, 1in a dielectric
element (1l4a to 15’3}, chosen from said first or said
sécond assoclated glass element (2, 3), another glass

element and/or at least one plastic.



30 23. The flat radiation-transmtting lanp (100 to
300, 500, 600, 800, 1000) as clained in one of clains
1to 21, characterized in that the first and second
el ectrodes and/or the third el ectrode or el ectrodes
are placed outside the internal space (10) and are
covered 35 or incorporated; zat -least partly, in a
dielectric element (14a to 15 ), chosen fromsaid
firdd. orTh@aufdatsé@@*ﬁfl@@sééamr@dtghas@w eeft te2109Y)
anobhetl@hﬁ&SJJEkﬁﬁEﬁK andins attbeast onesphasiied ﬁ@
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el ongat e conductlng f eat ures.
radﬁﬁFFBﬁl?¥%h§ﬁPF??H@‘F@ﬁﬁc%EUDfGTGBﬁﬁs as clained in
cl aiah.25Thehétact ead zad dnntthadnithe ngr rlayp | ($0def i1064)

by & Qicy gt dirh 141 Rf 260NdUGLEDG: £1LMBRAL 8146 and a@ray
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radnﬂﬁl@It&maﬂBﬁmtbbﬂgeéﬁﬁpp&ﬁ@ﬂd 406{)) anastied akined i

elthggkggwg%@hnﬁ 2Raang, 26, characterized 20 in that'
he ratio o e mn%th 14 to the1ﬁﬂ_ch pl is equal to
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- mharact@ldizedel Raribhabrt bgefiisth and second slest padas
and/or th t rd 2§ electrode or el ectrodes are nmde

of t7%H nspare g “Con uctlng films or are adapted for
over#dl Theahkparewéption tragernitiging lamp (100 to 1000)
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as Céﬁggn%%é %urgﬁeaﬂﬁ %E§é£§ éiéé%r%ﬁes and/or the third
25 electrode or electrodes are made of transparent
conducting films or are adapted for overall
transparency. :
29, The flat radiaticon-transmitting lamp (100 to 200,
400 to 1000) as claimed in one of claims 1 to 28,
30 characterized in that the lamp is at least one of the
following parts: an illuminating wall, an illuminating
tile, a ceiling, an illuminating glazing unit, an
illuminating window, a display or indicating panel, a
refrigerator shelf, a luminous rack, a backlighting
35 liquid-crystal screen device. .
30, The flat radiation-transmitting 1liamp (300) as’
claimed in one of c¢laims 1 to 28, characterized in that
. the lamp is at least one of the following products: a

tanning lamp or a surface, air or water sterilizer.



30 characterized in that the lanp is at |east one of

the following parts: an illumnating wall, an
illTumnating tile, a ceiling, an illum nating gl azing
unit, an illum nating wi ndow, a display or indicating

panel, a refrigerator shelf, a |lumnous rack, a
backlighting 35 liquid-crystsal- screen device. 30. The
flat radiation-transmtting lanp (300) as' <clained in
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