; VAKYe3e[ Xd: 6\ 6Tdl ~~~A~~~DI G TAL VI DEO SCREEN DEVI CE 5 Device for a
digital video screen conprising one or nore printed circuit ﬂmmmmm n
whi ch are nmounted one or nore integrated circuits covered by M@w

di splay surface. The display surface is covered by one or nore 1Qs|sebmi nOus
substances that are excited by the integrated circuits placed underneath. A
vi deo screen is formed where each subpi xel is conposed of a i er
of basic |um nous units adIGIaREd VIDEDeSOREEN GEULCE ectri cﬁ@{ﬂ%@"ﬂﬁwﬁwﬂon
|l ogic controls. Binary words are 15 applied on the |logic con ,

correspondagerrabyges of desired colors for each sub-pixel in such®g2way
that the image refresh rate is independent of the loading rate, the rate of

Vi do- bor oLRVES0 EPELD G- A Thebr Baehe PR R o 1ol 4t O o

vi deo screppinbedaciiacuzed Hybst thspsayrdevhieht hate i soentédelonedi git al
havi ng non-limting applicatjons in conputer 25 video screens and

t el evi si onBORAVIIAFeI e G ThkinessCANETRAVING & I0Acg@liesfe- Pl BREAYi spl ay
that is plan yliRgdri cal ..or. . sp [ o C&?Q,CQAND I 30
Nearly al Ig% e?r%%fs g?)eto asﬁcaoyflstglgfrsg%?%g l?ﬁe ‘video ﬁalgﬁg aorl}l:alﬁ!gg%%\lal ,
si nce ltthe rapimnoesofsudstiamegs byh&CD aoad | edegickdl mamehas, integeated
processing, ,trapnsm ssion and reception of digital circuit teleyisions. 35
Nevert hel €855 CHHCEE hed ntndeap aBg'tecﬁnngbﬁﬁ? ﬁ%%cﬁéenﬁolﬁ@%ngi ng
to the "l agtetd NkachsPeMSi LAl | YsVidpdsed dbgplAYSe r 84 £n NOumbeR! 1 ¥f
digital. In effect, video display devices ( that are. type CRT, liquid

di spl ay, pbashe, pluasimeusontvbited cagsiwdtéedquiats, epectivhuafineswent

di odes, m¢ mrro flel f . u L ec IC circuits
t hat trans?%ér)%cﬁ%? ag}?gi&%ﬁgfsobntl%ggi(fhéefg%%(g#%g sﬁgﬁglrg, t"dtr:())%ryesl se9nto
frequascy amsill @dl ednsit@eal sogd d ovbngrollehalandrtatrospohdt he ivdlansd ty
emtted by red, green and bl ue subpixels grouped into triplets qr pixels

g .
to forma Q/fd@%sé_’éﬁgeﬁPlfésAcf@&ro?_?fltéup_ﬁ lf‘ﬁlleé”co?‘b‘fh addevvdhadw, the
sum of the.jdit GRsidey PLreach Sbrdi %el emdecdicdie BEI MBny oQlRfihid ed (R,

green (G and blue (B) light, formng a triplet RGB referred to as pixel,
results i mcateol vhethate i of chhangeer thei eesblué onumfoftheurdismiayias ensi ty

oL AN L2 S M PSS S Rl A0 oLy suph el has 250
RGB pi2Rel .
FIELD OF INVENTION
The preéent invention relates to a video screen
characterized by a display device that is entirely
digital having non-limiting applications in computer
25 video screens and televisions having a small thickness

and having a large, one-piece display that is planar,

cylindrical or spherical.

BACKGROUND OF THE INVENTION

30 Nearly all elements of today constituting the “video
chain” are digital, since the capture of an image by CCD
cell digital cameras, image processing, transmission and

reception of digital circuit televisions.

35 Nevertheless, in the present state of technology, video

screens belonging to the “last 1link”, specifically video



In the current state of technol ogy, giant video screens 20 are inpl enented
by assenbling an array of smaller screens that are placed side-by-side.
Connected to a hi gh-speed el ectronic video, an image i s deconposed into as
many ' elenents as there are smaller screens in the nosaic. The screens
form ng the nosaic can be of the CRT type, diode 25 panels, overhead

proj ector sqi%pda@sor hirgui do€ryséal sy niiLqDedifror Sret errEase giianlo
screens are dozens of inches thick and are | arge energy consuners. In fact,
t he i nher eAtSPLAYt adiedisest . ttHexste d@#¢er%ﬁ@ety%%§roflsﬁﬂéénsdﬂﬁﬁd§@s t he
use of a s array nas it [ esire have di spl ay.
dinensionsgéggﬁFér thaﬁié%gg of acgpﬁgpéiggreen.gF&gégﬁeral, ﬁggds’
limtationgletteachmohekhese tacbaekogiescas e wuatodt halodudred,CDrseneeNS, it
i's notéfossible to have a video screen as a single unit of nore than 20

di agonal i AéREStit eténd f@Pe CRELERETr2N1CY| s idieenshatt it¥anstogdssi bl e
to go beyo 4 i Iy d nc . n ni | so. ha limtations
W th respeggg gag %%%%%lf%?¥£§% ?aﬁ§§§T%8%§8§xFgﬁgzé%dafpgmgﬁg?aﬁp%ﬁship
bet ween t héreqtieash maidwldtet $5gnabe aldbeingfl qliokes pesrsecood bifat the
image is reconstituted by the display, and image resqlution, that is, the
nunber of PBFNESESHS HEheeBYLEpd %@hﬁ@? of IFERBs 2p&r BiHReSUBRA*EAS 10

| oadi ng ragesQhelMagR Changs &84 eort Kalkd1s dherupber \pifdécsmg%eeh%p' ayed
per second” (for a filmis i mages/s in Europe and 30 inmages/s in North
Areri cH), Andotdéngniage tiiengmgieenssollar efddiidti venhlatwey erthe heumnafetbkange
rate, mhethe£ 25.?r 3% inaggs/s the greater the %gsolution 15 aTd/or t he
di mensi on oFCEREIFKRGE FRED| SXPPHES e shPald A ThFELPESque to
the way theedi fikereniredinspl@y dghpolLegies wWalght, The euirdEnt | yrugededi spl ay
t echnol ogi es_can be grouped into two broad categories: scanning techniques
for CRT, nReBo Bfifrasiehndof i @ d PAxedf,f eEBSHYPE SidY eBnsSOokdd riddrt xis

techni quesc{oa gt ofigstyBeod | BHLA ity Sbel % At RIASIR SELLEDS.o COPRET C1 2
tel evision screens now attaining a refresh rate of r a 42-i1nch
di agondl dimeesi snbapéxaéar aEaeh med,pedeamarck dlawel sulooixgliahasy

t ith 25_di di nensions, from 17 to 22 inches di |
SC10i n 240076 1DTVSLT ooof ut 1 BFCUF6HO pTMEL 107 48D IMARS, EOER: nil

refresh rapel Uper easeseraptdbyldewnpte 228 bpizxéor 1024 x 768 resolution, to
75 Hz for 1600 x 1200 resolution. 30 The current techniques can only
provi de screens whose surface is planar or slightly cylindrical, in the

b e
20 are implemented by assembling an array of smaller screens
that are placed side-by-side. Connected to a high-speed
electronic video, an image 1is decomposed into as many
elements as there are smaller screens in the mosaic. The
screens forming the mosaic can be of the CRT type, diode
25 panels, overhead projectors, video or liquid crystals,
micro mirrors etc. These giant screens are dozens of
inchés thick and are large energy consumers. In fact,
the inherent limitations of these different types of
screens imposes the use of a screen array as soon as it
30 is desired to have display dimensions greater than that
of a single screen. In general, the limitations of each
of these technologies are such that for LCD screens, it

is not possible to have a video screen as a single unit

of more than 20 diagonal inches 1it, and for CRT and



surface. None of those techniques allow for a giant onepi ece screen where
the display surface is planar, cylindrical or spherical while remnaining
thin. 5 OBJECT OF THE | NVENTI ON The obj ect of the present invention is thus
to provide a new integrated circuit based display for making video screens
havi ng five principal characteristics. First, 10 the video screen is
entirely digdiadssa hadmens,t hiijakness aoapapabkeble that @b adywdhd Seicond,
the refresh rate is very high and i ndependent of the resolution, the inage
change rat &i@%PnHe 1€y di nensions of the images. Third, each displ ayed
i mge appears all at once w thout 15 pixel scanning or requiring matrix
addresses. Fourth, the video screen always has a snmall thickness and a
onepi ece diRxgsantsutdcite] qeyenaien dgiaxet Isiowietsi ond hwdthengispegtgreat er
than 42_i nches diagonal. Fifth, the screens can provide display surface
havi ng any 16986 bfefDoS—napés: pl BAGFS Eyshdr ik alaiRave hda .

BR EF DESCR.EGON O dHESRRAMNGS, FLoukRaL 152 dhadiAmal: o8 giitald y

[
controlled basic 25 Tumnous unit. Figure 2 1s a timng agram of the
digitally pemtradethdasitat unimousinage. 36 FrgupesBiitstadsetbyof téhegital |y

controll ed hasi.c | um nqus, units conqg&ted t oget her, accggdigﬁuto a preferred

gnbodinentdﬁﬁpﬁﬁ§7pr%§ ntIMGHRNEESR I UA 1O gtRRC 4 ont FOFI 8 BRor Qifng
Invention. p3ih@sl$ed0 1ine by the number of lines per image, and the

10 loading rate or image change rate, that is, the number of
images displayed per second (for a film is 25 images/s in
Europe and 30 images/s in North America), and the image
dimensions. In effect, whatever the image change rate,
whether 25 or 30 imagés/s, the greater the resolution

15 and/or the dimension of the image, the less the image
refresh rate is. This is due to the way the different
display technologies work. The currently used display
technologies can be grouped into two broad categories:
scanning techniques for CRT, micro mirror and field

20 effect type screens, and matrix techniques for diode
type, liquid crystals and plasma screens. Commercial
television screens now attaining a refresh rate of 100 Hz
for a 42-inch diagonal dimension are near a maximum
performance level. Good quality computer screens with

25 display dimensions from 17 to 22 inches diagonal attain
240 Hz for a resolution of 640 points for 480 lines, but
this refresh rate decreases rapidly down to 120 Hz for

1024 x 768 resolution, to 75 Hz for 1600 x 1200

resolution.

30
The current techniques can only provide screens
whose surface is planar or slightly cylindrical, in the
case of multi-screen arrays, where the thickness of the

screen grows with the diagonal dimension cof the display



is an address table of the set of basic lumnous to a preferred units
connect ed enbodi nent of the digitally together present Figures 5 and 6 are
equi val ent electrical circuit diagrans and operation diagranms of the
digitally controlled basic |umnous unit according to a preferred

enbodi ment of the present invention. Figure 7 is a diagramof a basic

| um nous uBlLtfuckh anding o GIHd dedlavi gges FaDUs® BokSaapgigdui vakent

di agram of the basic lunmnous unit with the digital control device. Figure
9 is a croB$eSEct SGFAICIVi e a BRSI c diemldous WHIfaGs t hia dipdanak, control
devi ce, 6‘08?&%8?1&816‘ R %Eﬁ%‘igﬁg ”%%‘1'1’59’} o ol *h% 1—1’?1" ntion. Figure 10 is
a cross sectional "view of igital 1% y cont ol basi ¢ | um nous
units formng a subpixel, according to a preferred enbodi ment of the

i nvention. 25 F| gure 11 shows the rel ationshi p established between a

subpi x F ONontrol | ed basic |uninous units according
to a preferred enbodlnent of the present invention. 30 Figure 12 is an

el ectrical circuit diagramequivalent of a set of digitally controlled
basi ¢ | uni Nbesobiets arid tHeeipresgut sinfenting assmmjyedo peeofdéng to a
preferred enbodi nent of%g%he present invention. gure 13 is an

equi val ent P8V agh i 219 SiECidni Eaéﬁfjcu‘i’i%SB}ai’hef%bﬁ‘@%épgshiﬁmeat
Figure 12. sELguRs Jféavlsqg':mf@lv%ctgsw@&lggmn%}{ap&@é@ﬁ@mgf th9l§s§ubp' xel
shown at Figure 13, connected to a double nenory device, according

pref erlled endodiinent SUirEtema psesotti nedverndiohtaki gavéngs 4 st}ancleqessal ent

di agram of érQSaPé]Sf 'Eh \Q C' rCU' hovgqeconc!:I gt:uhréa rle?’fresh rate 1is
| very high and independent of the resolution, the image
change rate and the display dimensions of the images.

Third, each displayed image appears all at once without

15 pixel scanning or requiring matrix addresses. Fourth,

the video screen always has a small thickness and a one-

piece display surface, even for giant screens with
dimensions greater than 42 inches diagonal. Fifth, the

screens can provide display surface having any possible

20 shapes: planar, cylindrical and even spherical.

BRIEF DESCRITGION OF THE DRAWINGS

Figure 1 is a diagram of a digitally controlled basic

25 luminous unit.

Figure 2 is a timing diagram of the digitally controlled

basic luminous unit.

30 Figure 3 is a set of digitally controlled basic luminous
units connected together according to a preferred

empbodiment of the present invention.



Figure 16 is an electrical connection diagramof a set of three subpixels
shown in Figure 16, connected to a | oading device, according to a first
preferred 15 enbodi ment. Figure 17 is an equival ent diagram of the
electronic circuit shown in Figure 16. 20 Figure 18 is an el ectrical
connection diagramof a set of n by m(n,n subpixels, shown at Figure 17,

form ng anFﬁgurE? bl ock of suRRiowR! staseardingcha asdd rgle pye fféfﬁy , ,
enbodi ment. 25 Figure 19 is an equival ent diagramof the electronic circuit

of the bl ocknbdfolhedn) s xelsmghows i nuiHE gair e coBneEitgar e 20gésharti m ng
di agram of _the_electronic _circuit 30 form,ng, the block of (n, Subpi xel s
of Figure i@?oﬁgéﬁge ?i8 aﬁ%ﬁéﬁﬁﬁ% al S §QQNI%#ag?%%1o$}%§§% of
(n, M bl ocksvehtsyhpi xel s, shown in Figure 19, formng a 6 screen of (n,

m bl ocks of subpixels, according to a first preferred enbodi ment. Figure
22 is &n electrical connection diagramof a video 5 screen formed from

(n,m blocks of subpixels, shown_in Figure.21, according to a first
preferred.g%%%ﬁﬁfne t. Fure 2%°Fs §ﬁ%éW@&FPFcaF(ﬁ§%ﬁ§§%%nl%ﬁ%ﬁﬁ%ﬁ1of a
bl ock of (d‘i&ﬁ};réﬂd@pi %Rl sbpwnatiohi gUdiﬁa%J?amémd dror ntRg a dydd Hcky of

(n, M subpixels according to a second preferred enbodi nent. Figure 24 is an
equi val entceaEe hhedf bBRE CelldBt T ENEEUIACIHTH NS oeR 6f RFekgreedpi xel s

shown in F}%Eéﬁiﬁgntléfa€§§r5439e39 599e§€$89g preferred enbodi nent. Figure
C

25 is an electrical connection diagram of a video screen forned from(n, m
bl ockd0of subpi xels shown in Figure 24, according to a second preferred
enbodi nment .. 20 Fiﬁure 26 i s an electrical connecti.on di agram of E set of

g

three subpid@®FEE showh® i A EGFE™ 50T wid R3S DadiPAGRSF c& Lt | BhihRg & he
forﬁatiOndggftgjiégﬁﬁﬁofeﬁéﬁf@@.tO as pixel, according to a third

preferred enbodi nent.
Figure 8 is an equivalent diagram of the basic luminous

15 unit with the digital control device.

Figure 9 1is a cross sectional view of a basic luminous
unit with a digital control device, according to a
preferred embodiment of the invention.

20
Figure 10 is a cross sectional view of a set of digitally
controlled basic 1luminous units forming a subpixel,

according to a preferred embodiment of the invention.

25 Figure 11 shows the relationship established between a
subpixel and a set of digitally controlled basic luminous
units according to a preferred embodiment of the present

invention.

30 Figure 12 1is an electrical circuit diagram equivalent of
a set of digitally controlled basic luminous units and
their inputs, forming a subpixel, according to a

preferred embodiment of the present invention.



25 Figure 27 is an equival ent diagramof the electronic circuit of the
triplet, referred to as pixel, shown in Figure 26, according to the third
preferred enbodi nent. 30 Figure 28 is an electrical connection diagramof a
bl ock of (n,m pixels shown in Figure 27, according to the third preferred
enbodi nent. 7 Figure 29 is an equivalent diagramof the electronic
circuit of Faghtreckl@n, i3 ah1pbnmxya§hmmn dha&rgmr eo 28, treccendidtgdnd ct he
third preferred enbodlnent Figure 30 is a connectjon diagram of a video
screen for féd CREdmOtn, ¥ AR egf HRE SSHIRY LS Fgure 29, according to
the third preferred enbodinment. Figure 31 is a video screen with its
principal elenents. 10 DETAI LED DESCRI TG ON OF THE | NVENTI ON The preferred
enbodi ment Fafyutrke present amvedeicaniicalprovndedtheneidisgptahy @S ahe

exanple, 15 The device illustrated i Fi ure 1 rlse a neans 1,
referred t 8URBi%da %QWQ|QHn$ﬁ&q%ﬁlﬂ%4 TPe%ﬁﬁ£ ? 53 dFPERLPY MEBRACt ed to

one of t heglos gbpal 5 cRlo:iiRANS: 2.  ef9Es £k 18 Aeod MRbhe SOYECE ig, and

is connected to 20 the other” terminal of the means 2 through a

i nt er redi apyeséns dparstidonreferred to as switch SW Figure 2 |s a di agram
showi ng the operation of the device in Figure 1. The input source 2 Va is
constantly present 25 as either a continuous or periodic voltage, and is or

i's not appkigdr&o 1®rnidales okqhheabasic €eddrdd) dﬁpelﬁﬂlengeQ@cW@SBB@r the
switch SWis open or closed. Every time the switch SWis closed for a

certai W aneuntcudt ehaen tReFdsume 13-referred to as basic |lumnous unit LU,
emts one 30 or nore photon fluxes, that is, a nunber of photons discharged
per unit of tinme in a photonic uni t system Such flux is characterized by
its naturerigdréypé ak bmpwuéﬁxnﬂmﬂﬂ(ﬂbnd@cﬁndmxdjaqr&MIdﬂpmts&h saitabl e
to the nature of the basic Iuginous un|% thf behavi or of 8
three subpixe shown ig 6, connected to a
loading device, according to a first preferred

15 embodiment.

Figure 17 is an equivalent diagram of the electronic

circuit shown in Figure 16.

20 Figure 18 is an electrical connection diagram of a set of
n by m (n,m) subpixels, shown at Figure 17, forming an
(n,m) block of subpixels according to a first preferred

embodiment.

25 Figure 19 is an equivalent diagram of the electronic
circuit of the block of (n,m) subpixels shown in Figure

18.

Figure 20 is a timing diagram of the electronic circuit

30 forming the block of (n,m) subpixels of Figure 19.

Figure 21 is an electrical connection diagram of a set of

(n,m) blocks of subpixels, shown in Figure 19, forming a



the basic |umnous unit LU can be controlled in that for a given basic
anmount- of tinme Va is applied (called herein "Te"), the sanme basic photon
fllux (called herein "~e") will always be emtted by LU Since the basic
lum nous 5 unit 1 emts the flux according to a corresponding solid
correspondi ng angle, the basic flux ~e is equivalent to a basic |um nous
intensity sutpeh Ry thego)umineus Wi tsdop F@ls £ ScéSraisgnoecki enrdiagr am
of a set of neans 1, 10 referred to as basic lum nous units LU, arranged in
a 16 by 16PEPL&FTredd eEORPd&edd -to an i nput source 2 Va by an intermediary
means 3, which are switches SWnunbered from 1-8, according to a
non-limting exanple of inplenentation of the present invention. The
darkened 15igeans 2k i1efenreletdbrasalUconepresent dikeydads dhai atéesot
activated by the input source Va because the switches 3_that they are
connected £BL&EB JpnednérPightermLBlPEepFednt SthBsEeLBat S aciftvat ed
by the inpygt r 2 se.t he it C t .are.connected to
are 20 cIo§%8§9$h2§éwF¥%ﬁ2§g§Bn§ﬁb§rggw%%oﬁg%ﬁ%rkﬁgsea ?%ﬁﬁggérication or
non- application of the input source Va to groups of LUs according to the
preferred non-lim_ting enbodjnent, In the enbodi ment, the switches 3 all ow
groupi ng af h8HBEr %5f LUl ?C?EFTﬁg BBRB?CBFOFnﬁifPrfﬁ‘%%én% mf?gkthe
nuber of swi t ches) t auyickitsheshblygonnectrilyaiddher v npWnsouepiMe. &igure 4
is an address table showi ng that 1-255 neans 1, referred to as basic

| umi nol¥s upleckUofcaim e asubhmistels 3aceerdgnenty & akiresd presenpptlied to
t he smﬁtchqg 3d.nuHPered 1-8. The switches allow or do not all ow
applicatio% %? the I'hput source Va to the groups of LU according to the
non-limting exanple of inplenmentation. In particular, when all switches 3

are open, the address 9 controls of SWare all zero (0), and all the LU
are deact i Vh¥e8amt dd Shoflenf ¥V adL phbt ch-394B0 \Wfer EBS WRERCERIPN LR t ches

3 are closegy i he ggd%eggoggnFFoh%,ﬁﬁes%%%ﬂ%@ié3@h&NHjfﬂjffiﬁiéléﬁge

activated and emt a basic ux ~e at the sanme tinme, resulting in a total
flux dop =@86rdivgetoEabh seapsdlpreteérreddenbodsmeit.enits the sane basic
photon flux ~e when activated. In accordance with this non-limting exanple
of inplenentation, a resulting flux asp capable of having 1-255 tinmes the
flux 10 asriderdaskc ikl wh €l ey e blbtenmedt i Jhudiagpaadaditt inwided

there are 256 possible

resulting flux asp - 0 when nothing is_activated,

val ues forSEHReeR esﬁﬂrﬂeﬁjg ffFBSE‘ agb.“%NaES]/OEﬁ(ﬁdsogf.sﬂgwlﬁji BABIR types of

i nput Va widydd aghi gveothisgresudtseddnd poorbipbli 8gpsyanphe, the LU are
sinple filanent or flash [ anps, el ectrolumnescent LED diodes and thin film

el ect 281 um nescent (TFEL) or plasma cells. Non-limiting exanples of input

Va are a-fﬁﬁﬂﬂﬁgcye0£sagheéﬂéékggc¥9lEggﬁeEHﬁgnt%ﬂggwgﬁpckh% set of

three subpixels shown in Figure 15, with a loading device
allowing the formation of a triplet, referred to as
pixel, according to a third preferred embodiment.

25
Figure 27 1s an equivalent diagram of the electronic
circuit of the triplet, referred to as pixel, shown in

Figure 26, according to the third preferred embodiment.

30 Figure 28 is an electrical connection diagram of a block
of (n,m) pixels shown in Figure 27, according to the

third preferred embodiment.



20 switches SWare transistors that connect or disconnect the | anps, diodes
or TFEL or plasma cells fromthe input Va, the | anps, diodes or TFEL or
plasma cells will respectively emt or do not emit the basic flux Vie. The
LU can also be liquid crystal cells, light emtting 25 polyner (LEP) or
mcro mrrors that are or are not activated dependi ng on whether the

swi tches SWoormed9 t hem &0 tdwgui vplénda dGirdmab ft hehe islectii®uous
vol tage. 30 These solutions can all be practically inplenented, but present
constrai ntSEHH Y i At & iDhICkhdn 80 ot BivE€lfesiiavd akn sHLi08E@ P as t hose
of the now descyi ' j | non-limting

enbodi men}t,g- 10 C[iolfgeﬁ]%e%}?éég%nt |¥€%ﬁ?le%%e o?ﬁlg{)?%‘%ﬁqtﬁg t he objectives
stated earlier. Figure 5 is an electronic connection diagramof the 5

preferred enbodi nent, and next to it is correspaondi ng specific operations
di agram AifeHis BY réferf eIt 1R c‘ﬁ%ﬂ‘ﬁ%u?fun?t Yilep s serean
containin osi.t i,on i t |tk RO p i when
suitably gxogﬁlﬁ%éebg gﬁgﬂi o(rrlll'zngd kggggpgu%bﬁjgy%%%uts5wxﬂlgﬁmg%§8%% ?Z%'erred to
as capaci tamerding £ ahmectreird omteofed hembedimemt s of nmeans 1 and to
one of the termnals of an input source 2 Va via switch 3. The ot her
termnal of the input source 2 Va is directly connected to the other
termnal ofi fuie bASIG |HUNGNAUS dbrdl tyileh | e @ PPMEigdl i Mkl e, the

i nput sourc€ 2 Va generates an alternating voltage represented on the

di agrdfh by a sinusoidal curve VOLTAGE Va. The dotted ' VOLTAGE-PT A curve
shows in D i fdfs% N diarfl?éi RPmpfrdipe voltage neasured at a

poi nt Aiﬁ&M' re—conrrecti on diagramillustrates
two nodes of operation, depending on whether the switch 3 is open or

cl osed, which is represented by the curve STATE OF-SW |In the first node,

i f switch3& sPEFERITRE | RPRONVBLREgeCYa FREARDTFLRNT o HHEHe\A e 18nd

not hi ng 2% RINRRRS G A NAsifs WH tedadPr o0t connected to the input
source 2 Va, which is thus deactivated or unlit. In the second node, switch
3 is ¢bosed and the input voltage Va is thus applied to the whole circuit.
The VOLTAGEPT, A Cul ver shove Lhat stherygliaoe measuned at, sgopoiny A

remai ns at constant %7 PE&TBRETI the aDS0T ute Varue °6f the i Aput “vol t age
~Va~ reachefeareal ueo ~¥s-, ar efagrireediflduasnaniobani zaltl onvyolvwiageh Thke

i oni zation volta%/ ~ Vi ~is precise and specific to a gas, that when

i oni zed, BEESFELYI FAGFECWeh PR 8bsdhGt & SAMIR IS A1 2 PRRNF nput

vol tage ~Yarelr$ckies t BN drhei h ot zabiu@keVold A08naViis dMeEN@dqr esi stance
of the gas contained in the basic cell LUIis so high that the internal
r esi se@nc&heantbercdesidéradd dinfilg treeamp gukheArgpasBesntrrvaghary

of a means 3, referred to as switch SW.

Figure 2 is a diagram showing the operation of the device
in Figure 1. The input source 2 Va 1is constantly present
25 as either a continuous or periodic voltage, and is or is
not applied to terminals of the basic cell LU depending
on whether the switch SW is open or closed. Every time
the switch SW is closed for a certain amount of time, the
means 1, referred to as basic luminous unit LU, emits one
30 or more photon fluxes, that 1is, a number of photons
discharged per unit of time in a photonic unit system.
Such flux 1is characterized by 1its nature and type of
input Va applied. By selecting an input Va suitable to

the nature of the basic luminous unit LU, the behavior of



5 the gas that is not ionized and the gas does not emt |um nescence. From
the nonent that the input voltage ~Va~ reaches the ionization voltage ~Vi~,
the gas contained in the basic elenentary unit LU cell ionizes and becones
| um nous whereas the internal resistance 10 di m ni shes sharply. The current
passi ng through the [ um nous ionized gas is sufficient to charge the

capaci tancehé %uch d Hatmirneuyohhageldt cpoi te Acdrad sesl ddwandthhe ifgut
voltage Va until reaching a value of ~Vi_+ pv~ ( depends on current

di recti on) & §iveacRégic1BmRunY ki hyne b i hpudPRbiedgdcoalethbessdsl ut e
val ue of the_diff c t . th nt i appli t . fenglnal s of
t he basic czlel )i St(r)kg({é] Egﬁgw %%%b?&%gogl vfaf‘%ﬁa 8?a,[lﬁtgdl gr}]%r;i l{ion&ﬂl\%ﬁlt age
~Vi ~ and t helilonrilaaljisornnof embietgds landlit s Sdeerpaihd nNgas ol lescence St ops.

The 20 current no | onger passes through and the voltage neasured at point A
is maim ai HBdTatl t996 baal e ~GLlux SECOTEHBISTATER CFOTEFERPREING ERE16i agr am
shows t hat I the i tn MO n 5t Q= pe

2ol tude P8 ST PBRE s A oty B e § e bal ute TaTReRBrEneto8

i oni zat i onbgeltagenivprus floatensutiynows pudnibyattihend uofincues gasitf dr. basi ¢

cell 1 are obtained when switch 3 is closed. If the input voltage Va has a
peak-to-peak voltage slightly nore than one tines the absol ute value of the
i oni zati QnFyghkeg@ ~M ~a 2cbMRbBOUSNHT QNiagdlaOnss 3@ Pest Peki b€ obtained,
whereas if the input voltage Va has a peak-to-peak anplitude sli ghtfy nor e
t han 41Q | nsefeksedbsol gise hagie bmineusornzssi &F vanreageed/iin ga| Uf nous

i oni zationg,_per. period are gbtain tc._In. the preferre di ment, the
ioni zati ongYi %96 56 the ﬁongaggggngot et e I%Jéluet of “the®| %mg;r};ggoc%n%% of the
basi c cel | idtekse@ssent nabhy a,f wicidrommf dwiecdtess ssimneenivéréder koput
source, the pnature and pressure of the gas and the val ue of the capacitance
C. However 1~ %o matC&PTHE I al uk®5 of2 t heBeNpatBHELBFs, (HEMRIF zatPdn tine

Ti of the gas1iseQtLPRbLY ¥ WaKE thesa® RAvkRkgchyPe @hef UASEkOReqWhi ch
makes the basic cell LU emt by |um nescence basic photon flux ~e having
gl oballsy imemnscdl wdfissredthoedsh LBni rapbireseot dguse duPendghate dasic tine
Te=Ti. 10 Figu 6 0 t he,sa r.r nt,,.as Fi gure except the switch
SW has beellrl?oge%) %%‘é%p%é\sgydi%alet gﬁpiltc%?{)ﬁeel evd51 e16¢ rsoeni@]?r%“r'lstfcerrlesgate TG
whi ch in a3nonati rhielyng rexagphretsedonpr issed a@fer r anghet driggshtsrchvdhat t he
15 circuit rra%;mgr ma%/ not be in comunjcation with the input source 2 Va,
dependi ng BFPI#REHer CROPBGIEERIL iaHfut3EEHRHE PY) TBR 2SR BOUMHT i s

represent egl, byccstiye SRATEWGR dndd) 3 hengt aghain aHenNeRnnihe i ady amshows
the operation of the device over several periods and shows 20 the input

vol t ag® Vaclesedwvol t Bge nvesteles at3 poupbenedndfiere 1ln#i nbhysi o e i on
i | T U | VR d f t
| mpul s€ C‘;%;?;glflsgﬁf?xﬁe:o# noﬁg‘égyéﬁlfc%%l%n“%ﬁn%&a?g &t OLAYR LI ttﬂéee

di agram requen 0 e 1 nput vol € i s raised,
functi on ofrdires de\fi ckUdoescootdihangsy ahley phef@bredt eraratlbeitvisen each

ioni zation i | se is reduced whic ans an increase_in their frequency,

hence in t n?‘ﬂ]rﬁ‘%ths i rrgﬁl NI %(ggﬂg%ril%’ fIRe VFg.ltEgﬁévm' e, 35%%% he

peak-to- pegkoy e af dlid Ppulc viobs ageuas ihwr easehsieh blat (g val ue i's

slightly greater than a nultiple of the 30 ionization voltage Vi, the

number2Sof Wighe at i bhstper npebpsdoifs smiltcngsi &0 whileh dihso Idb et t he

i nterval Qecg \kllﬁﬁ%] t M@ei@greasi ng the rate of | um nous inpulses Vie.
e

O course, Wib cases can be conbi ned by increasing both the rate and
t he peak-to-peak anplitude 13

Figure 4 is an address table showing that 1-255 means 1,
referred to as basic luminous unit LU, can be activated
30 using only 8 address bits applied to the switches 3,
numbered 1-8. The switches allow or do not allow
application of the input source Va to the groups of LU
according to the non-limiting example of implementation.

In particular, when all switches 3 are open, the address



5 10 15 20 25 30 of the input voltage to increase the rate of |um nous
inpul ses e. In all cases, since the slope of the input voltage increases,
the ionization tine Ti and hence the duration of the |um nous inpul ses of
basic flux Ne decrease, though globally they will always have the sane ’
value. In the preferred non-limting enbodi nent, globally identical

| um nous i apukselsates -SW ohrseverhl zieo of0eyerarHz addn bkeolittai aed, each
of the lum nous inpulses ~e being the result of an_ionization of duration

Ti during HRPERIN5ESI ETA P N5 XV dnidePRVERN bESRE, t WRETFBSTINCMhUs,
the transfen 0ahe efaes;ag 8 Simdry digid aboi-aacy KONl allovhng

| um nous i npul ses emtting basic phot ux Since t rate o

| um nous i opal sEgls) ~endaralie veey I ghret hetiabeeof 4@ eingitt @ bast.col

transfer gate can also be high, easily 25-30 Hz, if not greater., Figure 7
is adi grg 8f ¥5 B&sFEQ|ﬁﬁﬁ%mE$Wﬁﬁt9%F 'y %ot%ﬁégog?Pﬁe¢F@rﬁinals

of the inpytssquregs, 2 Vi, andpegngect ededPe AreaPaG) tanced. Jhe: capggitance
4 is connected to a transfer gate 3, which is connected to the other

term nal ofamapbesscunrdetdn/allTheder aheherpcfdvat®d.s skt bycardagctea
control input,L cepting two .l qgic states, zero (0 nd one (1). Figure 8
i's an_equi@éﬁgnt%g?ﬁgréﬁgbﬂﬁmﬁgf %ﬂﬂ%ﬁﬁﬂé@%ﬂr ﬁitl%@f??ﬁﬁgﬁt%QgA cfrcuit 5
conprises t8guseingf FlURi BRYS caplalbll dfheiRapaci1-awe dindd the krapsfer
gate 3. The circuit can be connected to an input source 2 Va and an input L

recei v a2pi ey bagdicc fdont r@e . cap gheeobtpdngdphysittd, pief eddbgion

enbodi nent _f or, dj gi » CONLF, | Ce. ACr S i | Ve basi c

| um nous u%%ta&%§#é5%$ﬁ€n%égkogﬁﬁgce gfvgﬁ%h ﬁg%bgﬁgpéf%n%62£%%%$?’6
recei ves athayerané Lhfii pesséhiesubitiancfo¥ ahd aestuangpar €duxelpeptr ode 8.
At a suitable distance is an insulating support 9. On one of the faces of

i nsul ati ng support 9 is placed electrodes 10 and 11, 5 which are separated

by a di el egfxjc khidsThersety ohngeags; ddsie ft@,rgeﬁ aceapaghor v, which is
surrounded by an insulator 13. The electrode 8 is inplenmented using a
uni f orkd coreluteYagthabstzafiel tr andpardenton ol Phbt bika f ERMPAE, | rFfeorkl of a

fine condugi)ng .qrid t I irectl C te . m nal s
of the inﬁ%%ésgﬁTég'Z %gaa#%ggeligtH%ﬁ%gﬁlggﬁsgbng%% %é%?%ﬁ%&é?%ﬁ%ﬁ%r gate
3, which ikEonneciesd tadt hehbh hefilner pileealt rofl uniecismeuit SQUEFER) 2 dfa. The

ranster gate.d bhoks or foRdvehs.depending oy the MRlSALONY 2
frequency or alternating voltage such that when the

20 switches SW are transistors that connect or disconnect

the lamps, diodes or TFEL or plasma cells from the input

Va, the lamps, diodes or TFEL or plasma cells will
respectively emit or do not emit the basic flux de. The

LU can also be liquid crystal cells, 1light emitting

25 polymer (LEP) or micro mirrors that are or are not
activated depending on whether the switches SW connect

them to the input Va such that there is a continuous

voltage.

30 These solutions can all be practically implemented, but
present constraints and limitations that do not give
results as satisfying as those of the now-described

device and which is a preferred, non-limiting embodiment

10 T



15 or one (1) to an input L. Inverse logic can also be applied. Between the
two sets of means 6-8 and 10-12 is a gas 14 having a conposition and
pressure simlar to those used, in a non-limting exanple, in plasna
screens that when suitably excited and ionized enmt by 20 | um nescence a
flux of photons 15 having a wavel ength characteristic of their conposition
and pressuig ¥Yhen ghesdhansitiergdlon 3fbg bhoekeding orcaxagphechkromst he
application of a O at the input L, nothing happens since no voltage outputs
fromthe i gp@tesogedd iZrva to apply to 25 the device. Wien the transfer
gate 3 conducts, for exanple fromthe application of a 1 at the input L,
there is a series of ionization inpulses of gas 14 that generate a
correspondiFaguger i 8S 0§ | & nousct rgnd S escokn i drherafy@ind &si enghot on
flux ~e having a particular 30 wavel ength. The basic photon flux ~e having
a.parti%ul&ﬁe%@ﬁéﬁéngM$Q¢%ﬂQﬁ%esaPﬁeWﬂ&&nﬁ%dét8%ﬂuﬁi§0F¢§ﬁ§p6ﬁmﬁé by the
| um nescen .ance 7._.T. um nt su e.7 1 | um nescence
a basic ph%Pgﬁgﬁﬁﬁxdﬁﬁiaﬁighisg%ggggﬁy a?}gﬁéQQ%,lha3¥%%5£Q%%V§ eﬁath 15
char act eri babkdcof lum$neagposnitorn@and whi ch paddes conreu@h nigheat r gagpar ent
support 6 which ¢gan be glass or polycarbonate. In a non-limting exanple,
t he conposFPWBﬁ§lBFOPheh?Eh?ﬂeéﬁgﬂFKEﬁB§Eaﬂé@EJV“Ehnp5€p§r§FﬁﬁlaWh?B t hose
used i n pl 3aHRaBeYCANRe: A0 deRPNILAG-0A 149 COMRASLELLOD. SBES, Phopon fIux
corresponding to primary colors of red, green an l'ue T'ight, or a mxture
of thekdk cokens td ob¢henredi tte oxs apppechéenspedi fi ¢scatamedtedonbrast to
exi sting plasma_devices, the 10 activation vo tqgggis much weaker, in the

| & i

order of vBP'Es OF ddrend SNBSS, i nRE3PE t% t K& oRitzathen

vol tage ~ViermEdatBergwran thehe: i soneceeed far supplsgmeniary. el egpgodes
for the voltage nuintaining discharges, nor a device for discharge currents

control 15080AEe thenirzhngdesiicusésPRFghserEgRierky idasite | diraotby

| oni zati oncapuLses ¥ WRRLe GLpchandGnaunenbe i SELM o £y, Lhe
capacl t ance . € capacl tance IS a 1ew nano or 0zens of nano Tarads
dependiSng enithé. cofiduet ance lafnithad enargd egashendirighe: i oourzed i Dnvai ne 20

I Ti that is,_desirabl bt ai ned basic ti Te f t basic fl
Vie. The dRUNSESEhRr eRbre=dORSARES Feor yoEH ARFERETGH { H orde? of

mcro arrpsa@g@xusw t aCONGAISIdONi Zalrven vOLph@EMRaWhi Chnel | dogtadys work
in a subnormal and normal | um nous node of discharge_ w thout 25 ever
entering a/PuRr@RLRT A c mde s hafhPysa gieat aconsdmeliéfceur reanneind t hat

causes enejgyifi 254 0abieon by PEILLAg Lie AR, FLOWA 0 4S8 CLioss
sectional view of a preferred efbodi ment of a set "of 1dentical,
digita0ly comeotien basigcamum nfbs winedtis ndiagreoe thelwneratredi gure

9, formng a subpixel . The basic¢c units LU are arranged in a 16 b array
connect edgta%%or?ol%% Ct)% ?ﬁ%r%?:é?relfrgapgqulrdéﬂaer%lnt""hs%g’\ﬁﬁ itgieFisgmrte%,]?to

transfer god esprunberectcldsed, TGHWHIGH Asnmesssrddetiedd midys the s@irveA
support 6 covers the set _and itself is covered by a common | ayer of
subst ance SERIFL B conmfBn tEredtirSde P chf i EWEhaPed By tHSTsetDQf

l'um nous unid$: and1digectyy GNgGLeded0to the device and nothing
25 happens since the basic unit 1 is not connected to the
input source 2 Va, which is thus deactivated or unlit.

In the second mode, switch 3 1s closed and the input

voltage Va 1is thus applied to the whole circuit. The
VOLTAGE PT A curve shows that the voltage measured at

30 point A remains at a constant value until the absoclute
value of the input voltage |Va| reaches a value |Vi],
referred to as an ionization voltage. The ionization

voltage |Vi| 1is precise and specific to a gas, that when

ionized, becomes luminous. When the absolute value of

11 T



5 the input source 2 Va. Figure 10 shows, for exanple, that when a logic
control (1) is applied to the input L of one or nore transfer gates 3,

| um nous gas ionization inmpulses 15 are enabl ed, whereas they are disabled
when a | ogical zero (0) control is applied to the input L of one 10 or nore
transfer gates 3. A binary word of n=8 bits allows 2n, or 256 val ues, of
total phot aulef | Uxnpernd t tved thyei demailcalisi nielssestaap - tRe Xioeibyttibe

| um nescent substance 7 at a rate that is a fupction of the input source 2
Va, in accOPddiCs wWith whdttSFS preks biisigra s bxidiai e FeRteipafels. Each
basic | um S i tihaty camg . Lihe [ C h ion

i ndependen?ﬁé. b‘%}%létcc%alg‘l ?’gngles 4&??1%12(3%14%% g}?% g@%%?%?%dg%ggtﬁgﬁggul at or
13 in orderanho lawoicdnehdegedt riamtirett @hendienaubetneepamighbehicbggact i ve
| um nous 20 units, which would nmodify the function and duration Te=Ti of

each iohi z&8%pdiT FlAFnds PAPUISENESE FR EPGsIaclPBRaINdf efMdkons a
non-1im tingngxaEBLAcal 2 $§lonf OEALNGnGhd /R, tBREEN L Q!ngﬁtsut)e%ésg

dependi ng on the em ssion corresponding to the conposition of fhe 5

| um nescent Valbstraacdes, diltherianiedtigneencadkalkue |Wavel engtdr | gasesponse
to the photon flux 15 enjtted by |um nescence of .the_ gas for each of the
LUs' that aPBREELFSd: d bUPEnTo 4T ARLPORREAFE Sni50 K oiea 111 CROGESt he

rel ati onshhpdbepueenegachusuhpisel wh8rebst NenRGBi fed Fhx1 of r@sysdegcscreen
and a set of digitally controlled basic lumnous units LU, in accordance

with albredémivdskabodth@relnf t hehw esdrmrantyeRBEEANIEathroubhpi Kee 18 is
deco”posedlu@gﬁ%g' g 3.k r%é@ Prigf :r%.?fjff hodi mend, 1d 2T ALY of 16

by 16 neans each ‘means conprisin asic lum nous uni nd a
capaci t or . cdpaciheanse 19 asecHi rdcit y thenneslitethe ageorghivge t @ theipeeferred
enbodi ment, to an input source 5 2 Va _and to a transfer gate 3, nunbered
TGL- TG8, wrPHaBdgithsl ¢BRtFolOUtAIS ¥ t4rFihpaeachhigdideNsildss of the

basic | um ppys wnides 18 apgpaHal thatchPredi MBDSLERSLAT tihe seickeyrespond
to a desired dinension for a correspondi ng subpi xel. Using a binary word of

n=8 biltss 1By appbr&dnoo thee iRt avodsaueol& ofthcheabsahster vgdives 3 an
activatio 1 Lc lhum ifs J or-dang ith Figure 4 can be
obt ai ned. n%?% ot%fis‘%ﬁ%%?c ~%%vp§&inu€ﬂlée ﬂé%lt%f%loglgynﬁp?ﬁ)ﬂles%s 13‘(%r tg%%h

subpi xel hearmindl 256 fvat ues bias iabt aebed Isi goest e ldeacthewatdbyvnftal | LU
of a 15 subpj xel, corresponding, to total bl aﬁck ess, .counts as one val ue.
0

The nunber’of%asSfc H¢m Z3m R ¢antasso b i mrtakBs roHEAERRd to

obtain a totathél Yxsaspa i%'s XacComsWh PhdOL nlhicd &85c¥ ak8ps . Forpgxanpl e,
a binary word having a correspondi ng nunber of bits n can be used 20 to
i npl eABnt SHEN B rechangeruP? $AgSbREcYehl ésd Ebkoveltegehimeadwredcr eens

referred Lo agompnoshaes, ; of. ALy Lanasaisedh for . ayphanugpric igformation
di spl ays and/or graphics. % i gure is an equi val ent el ectronic di agram
of a set ETANRIGRIIY carte oihedheasiiadnam dusvaunihst afdrt beipedinput s,

formng a s bﬁrilxel. in_accardance wth. the Eg?r ferred enbodi ment described in
Figure 3. “Bach"of PREY Jif S Ukt s Do RFFECII P RBhn@BPLEtEE%a Thmon 30

term nal qfligHiuty spuree 2hMa andtlimed Copacidaroetd THEueapaei tance 4 i S
connected to a transfer gate 3, in accordance with the preferred enbodi nent
of Fi gdredRigadirn wndage cofhbct 88Ut oluménpipeiopéeataansoPti ihw source

2 Va dependifng (@9 whgLber Loe digitale c@pttohed® yhen switch 3 is

closed. If the 1input voltage Va has a peak-to-peak
voltage slightly more than one times the absolute value
of the ionization voltage |[Vi|, 2 luminous ionizations
30 per period are obtained, whereas if the input voltage Va
has a peak-to-peak amplitude slightly more than 4 times
the absolute value of the ionization voltage |Vi| 8
luminous ionizations per period are obtained, etc. In

the preferred embodiment, the ionization time Ti of the

12 o



inputs L1-L8 of the transfer gates 3 receives a corresponding |ogic val ue.
Figure 13 is an equivalent diagramof the electronic 5 circuit of a
subpixel. A circuit 20 is a set of elenents described in Figure 12, with

i nputs connected to an input source 2 Va and to digital control inputs
L1-L8 of transfer gates 3. The function of the electronic circuit is sinple
since it sufdfs ceasdt ohappfyra sd tabd elumpnesddnsounce tfeg kbastleseeilhed in
Figures 5 and 6, to obtain _a subpixel whose set of basic inpul ses of photon

flux enitted byS| GRSFESEEY weul PN Qal ddef ragpstangex 8f ethghich is
det er m ned ; t-h n. D= [ I par r.d | £ed LARU L1-L8.
It has al ré&?ftbgsg\rgﬂn%éﬁegéhlg ?ﬂgltgrtgh%nig ghle)ség\eggt ﬁﬁ%%uﬁéﬂséﬂﬁstﬁﬁe

i ndependentvadfuet lef rtditee ctpamhitindeneC val Blewetet henm=8abtérbthar yawed t hat
is appljied to inputs L1-L8 changes. Figure 14 is, a connection di agram of
the Subbi x6X, HRSTn P26 I Yagur o113, 1 LSS e W% k. GoUBRE FBADES Gevi ce
in accordagagnwhth aimRfLried sghodi ferhQf dhfe idwepthop; oA, ClhgHRt 21
synbolizes all el énments “described by Figure 12 with connections to I nput
source 2 Vaaind ttbedbgistial aednt rld] emiputlsy L1uhBne Faemce nbasitclph8tos
connect ed 25 the outputs of, single bit menory flip-flops,such that the
set consti %gfiés 2 S%B’Ithln(ﬁ sﬁ@#&ﬁbrﬁ%%ﬁ%g \éajg‘b%‘?mnwﬂﬁﬁi t &FCont r ol
MDI'S. ThejbApubsieh blegdisSBLRY nGERBEY bddidl @ igenmeetred to the outputs of

the single bit nenory flip-flops where the set constitutes an 8-bit next 30
di spl ay¥ nenory 23 having a digital control |oading signal MNXT. The 8-bit
word sent bpi .S Se 0._l D8 of .t e i, Splay
menory 23. E$H{é?§uz63t$ﬂ8ﬁ$%f tt i SQ%IP% aﬁégﬁé %mgﬁltom%gsggpﬁﬁg ﬁmg%ﬁ%grent
8-bit wordshdependihgSan hiake bagepl ircatliaaredfbyt e doadtayl gondndkol18d on
MDI'S or Mﬂt\IXT. The 8-bit V\grd stored | n the next di sgla rrermr¥ 23 by the
| oadi ng coRtFEFEREAKT TEFPEEPONdF 1o d Bi ndY SrpdPsedvat o™ bt htNdext

total fluxeRsRp0t the SWBRE¥8lsedThe 8- Riftanardt HOr edsjdh t hen P di spbay
menory 22 corresponds to the binary inpulse value of the total flux asp
that i accuafiriterpyt ed saydnopl ®fed Moycarmmursifgsiihas wilenthdelnpati ng
control is | e M e 8-hit taqr I he. i spl ay
menory 23 ?%Q?Jr:%ngf g{hr’edg%gePﬁgggi s‘%i avflﬁ\@n%ﬁ%?yglg' nc%l f‘gséﬁeq”su Spi xel
emts i mpubses ¢01)todal fénx ~DBp dehech nesd byepheseraterd obyt heuBvdit word
stored in the display nenpry 22, it is possible to |.oad another 8-bit word
in the nex%TlﬂTgp$g-yL néﬁngg‘ezgm'ppn@?’ﬁﬁetotpﬁed\}é‘ﬁﬁé‘g‘ cﬁhqvﬁsp!ﬁ}%%s of
the total fhaxa@sehtBat wmid | deeilts esidt edehyrthe SOk o ngnsubpiogd . Thus,
the refresh rate of the value displayed by the subpixel is separated from
the | dAdi nghe atePulr vehtagef Véhaﬁgé gPltpgedimsgisayed wal e irforA adnd- bi t

binary wordst onedihBushe dhsphay;JEMDnRA ANd €QrbesPadiag 4 dde val ue
of total flux 2 ~E§sp emtte y the inpul ses of the subpi xel5 the I npul se
rate corredpoagsl t ccomdleshonat ecah t he sdypiwxel fnem chhhdepetidsymamty on the

characteristic voltage applied by the input, source Va, and can be several
i or M defendtha WO VRISl altied TOTTH GRTEE08 Jid %LSME 25 rate
of change @fe aFuBRiIbnWOsE Sird edidvil deheddesplayt Memahyes2 gAdywWhid hencé
corresponds to the value of total flux asp emtted by inpulses of the

subpi X6l , il ly RRPEIRIS BACkhéoPAEatAPNWATEH LERe 18- Fedusiathrniy d
i Spl ay MENBY 227 ard e AT Com B e y T naspendént BT he Yef (akh rate
of the subpimdglous impulses of the basic flux de. Likewise, if the
peak-to-peak value of the input voltage is increased such
that the value is slightly greater than a multiple of the
30 ionization voltage Vi, the number of ionizations per
period 1s multiplied which also decreases the interval
between them, hence increasing the rate of luminous
impulses ®e. Of course, the two cases can be combined by

increasing both the rate and the peak-to-peak amplitude



20 Figure 15 is an equival ent diagramof the electronic circuit described
in Figure 14. A circuit 24 corresponds to a set of neans, described by
Figure 14, with inputs allow ng connection to an input source 2 Va, digital
5 input controls D1-D8 for receiving words of n=8 bits corresponding to
values of total flux asp emtted by inpul ses of the subpixels, as well as a
| oadi ng i nput dhélXErfeart stolageei ntd hénnexbsdi splay raeporyf addmanboadi ng
input MDI'S for, storage in display nenory 22. 10 Fromthe_basic, el ectronic
circuits ofMBUddse £F or i%,aﬁvF\ééﬁsscrsyééWe\Mtt S1RRG i *E of PEUBPPREI s can

be i npl emertad Jher g dhe, d@8 i xnef ;4R at8lch af end 08ded Rubpixel bYe

subpi xel by a classic X, Y matri x addressing 15 device, such as those used
for diode dateitdes, bLED dhepl dsimanoelsl s imbdoveesr, oiffhi asddr esdirg et hod i s

| ess interesting becauyse it requires codi ng.integrated circuits external
to the %ji sﬁlle&%eg&e_eerjf é%ﬂfbe‘?le%ﬁ%sgﬁﬁﬁewil lnéeld‘%d’% #¢ hERr efBFr ed
met hOdS_ of yaddeessi ngrg0 tﬂ{}?é %!rlef@?‘é’e@e Wlﬂ@&id@' E%BBEHehE,a

manner internal to the device using integrated circuits and which is the
obj ect of ghebphdyenitddniieral ohumthguse itpulseanreatest Peniaf coanecaion

di agr am of set_of 25 three subpg xel

as _i,n Figure 15, .associated with a
| oadi ng de&ﬁ%e h &&Ebr ‘te Wt ha P?)Fgf‘nsgéf eerargce 8%0&%2?@1%35
equi val ent igputdet deseklibed the Hegirle 16f i on f podzabibhecEhageatibguits 24
wi th inputs connected to the input source 2 Va and inputs D1-D8 30
connectld Téd LuofitbnwBath BusPashe 1o ngei nigut ®BEtERE AN ahasddori es
22 for the.threa Cid:cuit a cqnneed t h h t - i ng
signal M DFgﬂéa:? grls'ent'fgltgéf hréﬁgama ti H%T@Q?%eﬁtglrgggt r?esh?hb%f’lﬁ-’g?g
concer ned 8ygiheldatlaimary he dorst £41 D8 alilluvesmgreansm2bhods  ampulisesl. The

three neans 25 are- D flip-f]lops (DEF) connected_in serjies like in shift
regi ster. SRECFAPHL sPePLEf P 8Eﬁi‘F Sﬂéxcoﬂﬁect ed°tB°8 cbifront@FSck®Source C

wher eas theghhpyts Roph@ se@ngst ednt &2 ¢epyomiResetthd kaput J2 ofnd he
first DFF (fromthe left) is connected to an input SP.PCD, where input D

ori gi nk esdigdhpl moadedingt sappfREl gatfe openedlsacs, bot hdighi-secasbly D wil |
originate frognyan. el est I G& ol circuit. An output Qof the first DFF
is connect%% f{ﬁfe()) %(z)f hfgnﬁgﬁpgf ﬁﬂi&T of 10 a first circuit 24 for input

| oadi ng of a next display nenory 23 and to an input D of a second DFF. The

d DFF_and the,third DFF ted di tp th i nci pl
or I oadi 5L 84ER | hput® t o* t M- AT di Spl &y efDry S3BIOTHE ekt tvo

correspondidhé&tt&dli £8 dhdusdMNdthe terminals of the input source 2
20 Va and connected to a capacitance 4. The capacitance 4
is connected to a transfer gate 3, which is connected to
the other terminal of input source 2 Va. The transfer
gate 3 1s set by a digital control input L accepting two
logic states, zero (0) and one (1).
25
Figure 8 1is an equivalent diagram of the electronic
circuit of Figure 7. A circuit 5 comprises the set of
luminous unit 1, the capacitance 4 and the transfer gate
3. The circuit can be connected to an input source 2 Va

30 and an input L receives a binary logic control.
Figure 9 1s a physical <cross sectional view of a

preferred embodiment for a basic luminous unit with a

digital control device. An interior face of a

14 T



15 the output Q The output Qof the third DFF is al so connected to an

out put SP. NXT and allows for a connection to the input SP. PCD, hence to
the input D of the | oading DFF of the next subpixel, if it exists. An
exanple will better illustrate the operation of the set for |oading 20 data
corresponding to each red, green and bl ue subpixel formng a RGB pixel.
Suppose Fi guafspBrienta fupssérgr @ip refcetiffeee aulipiyed s offor Dimgnas BEBL pi xel .
At initialization, a_Reset signal is applied. For example, a zero (0)
resets allSHRatpRFe28 @adzér Srafi@asfith 2 MMSS & t L t&r8eikpbeaits 24
is also ze ri.:ng the di 2 J 23 a v i a

nodi fi cati %%s%%h?%eil% caonhnﬁerﬁét‘zlg%ﬂ&?ﬁgﬁgﬁ?ﬁugé ggo%%%h%ﬁ%?%szero,
and consequéntihgutlhe iingpuiuddp T Bf iEllplde=d ed]legt eedeand Oblared subpi xel s
do not permt |oading of the 30 input, into the next display nenory 23. At a

first o ockhegledte( dfpRrradetoPyl B HEISHPHRIE G2 of The THF 25)means; r st

8-bit wordshsqse t he orthe 4 npyts 1- | enl,0adi ng

i mpul se ofl?ob?cgoﬁ%e %1)9?éaéent to 't hg’thl r?put P%Pasg%ﬁ%\kﬂ{ld(}% i ]so co%blect ed
to input Diw$ui&eo22 13 fir stheDFEleTheotler s8 8sbi immientercoed esysdnds 4 o0 t he
value of the pext total flux asp that wi|l be emtted by the red subpixel.
The T oadi TPt EORRHCFai% & B ot GETERETBRE piP @G arhet 1ihat DRF
and affectsythe i ppph %M a NXTnaf é&@dtﬁ‘@’;&‘in?' Rliay #RIDr Y s23ypfediip, first
circuit 24 corresponding to the red subpixel by permitting the |oad ng of
the fill0st @mrecweddtdesinienef f bhet ke rmdnr l¢ spi ayhereippyt23owiasce? t he

ot her outputs ft rot DFF Ll zero, _t her_.outputs Q do
not 10 pe%’t |Q£§8i r?g%tcﬁé:%ﬁr?pl}}tﬁg %I\Bﬁ'{@?éﬁgé Béhér ’tfr\ia\g%g%%cﬂa{tse Zg’

cor r esponditigeH 0 itshec@neent sdibgioxethandtteer bkyemsnbpi xa eRspeipwel y, and
hence prevents stqrage of data currently on the bus into the next display

menory 23.SHTE sécold- cl oERCedd@PTHRE 8IFIE wor PL1O67TesPBNdi U T he 15
val ue of the,diexind obRl thl Uxp38Pceribhed by thhgigneen igani xel-d S(gent on
the bus. The loading i npul se present at the out'put Q of the first F and
whi ch16s appl ped tol)t heoi mput impot tlhe seovrmrBFFlagdcwiiach ebspedponds to
t he green subpi xel , ears t he out put and_permts_20Q lLaading the
i nput M N)?Ppng%Cﬁ'e ng‘g w%?%p?é? r?l‘évr?otéy ?orm??lrgs g?neéenag%br}i%x I2. is

permits plaacgaentl of hakeng- i t compdsdedionnesnd oprickeurext s thaSphay genory

23. Since the outgut Q of the first DFF corresponding %g t he red subpi xel
has ret ur fid® % YFY abld h&OGatidit IOF FFRES 1 hi R dPBRRME0rSE 58I ng to

the blue sybpi xel,hegmai D81 €850y thaididdput s NXToHo-8at pgit hRading
their next display nmenories. At a third clock edge, the 8-bit word on the
bus c@PredpovidiarFanse ha Value of thkohers tlor ahaving axp wavietleadthy t he

bl ue subpixel . ' i net S I j | npu IS

pr esent ar%%g\?é%eg}bﬁ%re&%t (?}f"leteglﬁ?%ut gio[?@:pﬂgé?hllgg Iﬁlg—%dé%ﬁ: 'hen?:@%gt t he
out put SPtNXT teansliernexdtsuldpi xel oldxkedg tive | erdmpyeoffttai athe
correspondi ng .t o each subpi xel into the ne di spl a nory 23, .the input
M DS of EPF dicad o8 frénﬁ?n§%?er1&p ;(E'.pe??r&?’tll}’/?ugﬁﬁa g St-i€<di spl ay
menories 2. leétta%\éerodﬂ(}ﬁ:t&‘ i dorvoirele Sipee EButbe displ 8y appoRki @3 22, af
initialization thi's word can be all ones for exanple, this contéents have
not bden MbeEi f Hewipg -t he Mamwadhey Srankéegexgatifspd aFansiustises 8rand all
the RGB s .xel s e 1t val.ues of -total | upjpot ux a

corres pon%?‘%néﬁg tfth}g)\{ncécﬁ{ger#g)qilncagtﬁg&di (%E)I %yfn%ﬁoﬁgsyégﬁgt fé f’gteé:e
correspondsngat oselrdies bagi cibnpubséen impulses of gas 14 that

generate a corresponding series of luminous impulses 15
and therefore a basic photon flux ¢e having a particular
30 wavelength. The basic photon flux ®e having a particular
wavelength traverses the electrode 8 and is transformed
by the luminescent substance 7. The luminescent
substance 7 emits by luminescence a basic photon flux ¢e,

represented by arrows le, having a wavelength



10 Figure 17 is an equivalent diagramof an electronic circuit of a single
subpi xel with a loading device. Acircuit 26 represents a single circuit 24
with a single DFF 25, in accordance with Figure 16, with inputs connected
to the input source 2 Va, inputs D1-D8 15 connected to the data bus, an

out put SP. NXT com ng fromthe output Q of the DFF 25 and for transmtting

the | oadi ngnhgirgaak fiat jthe dext; g spkawppBARiY¥n23 sh@ t hgn et pybRExel, an
i nput SP. PCD for receiving the |oading signal for the next display nmenory
23 comi ng thopughe 26 otrpusp@roht DERPRSrof @ hehirlecedhndpesubbi szl pran

input MDI S for receiving the Loading signal.fromthe displ me 22, an
i nput for PBtLL@feirﬁGn?ﬁg'Reset éfjgnaf—’1 at ngﬂ hHBﬁ R of ?ﬁ@gﬁfié’%@éﬁd an
i nput for kempb¥iRgchBe elFocknsi gnahikedtehbe kOBYtakFesf thecRPRF B&. 25
The electronic circuit will therefore be capable of serving as a base for

i npl eneht | Agmalekaite Ghosgbpised SN Pl ITrdurm andnpererdindeonscr een.
The digital _circuit is.sinple sq.an integrated circuif_conprising 30
block. of ks sGEBPRELEIENR beTaEn evilr ST gurah o Yt sE SEPRARI AT, Fo
connect i onpdimgrgnceioasselr aled) kirgun g sukpixelis f osr fOrmiRPudeci reuit
bl ock of (n, m subpixels in accordance with a first preferred 24

enbodi nent OF | SR cFPEAEE DIDCRPEREPe "M EL] heTi rptf s OfhefeapRe bl 1as

described L@ ELoure &/, MUCILA! € LLONRRALd L0 phEshOPULaGOULEE 2cNa.  Lhe

i nputs D1- are connec ata bus, out put s transmt the
| oadi NP 5 scyitabtion vhétaget idi splcdy wenbsr esiR3the thelerexdf subptxel s,
the inputs SP. PCD recej e loading signal. for the next display, nenories

ve th
23 com ng ?F ofPERE Spr eHPﬁlﬁssub'iJ’i LR SIERGS M 86 PR LFRbLRP Y

receives t.\l;@lw@gi ngvsignal feirdhe-sete of dhspdayid0 penori&asy 22-9f the
set of subpixels, the input Reset pernits sinultaneous reset of the set of
DFF 25 forseddlehenta¥vui esegbregeger orandhehe viodageC gianintahrbus

applies the, ignal.Cto 2 _set i co ed in
accor danceg S(C)ér?%%g%’r sgoﬁr e e?%ggc% fe‘%oo%#%%(f&%’h%ﬂgﬁg}%tsi ogn&?éé?ﬁe sane
as dedéri bethde Fhgueerhbgexeemt ddwes ehhgle fpequenbpi kealsic Figuieod® is an
equi val ent dijﬁzgram for thg el ect rOHiEC Ci r.cu'%\t of the bl ock of (n, R
subpi xel s ¥R cHIRUDF2S0%F oFREJS FIRCLRAE I8 CUSE SHTENEHS N in
Figure 18-1&&&%&1&% St1d €c§9ABEELREet 0.t hehkNRHbasQWLERe? 4Va s therdpput s

e

D1-D8 are connect to the data bus, the outputs SP.NXT transmt the
| oadi ng sipi for tieaRna derépl danrenpEpradst o darendiBid xePs f d¥he he next

bl ock of bpi he.i t P Ve, . i [ I
For the nep et nBenr o O SR8 R PR R LB AR RO 51 01,
m suBfi xetslud MEi i bpat IsDidg sdinal ltyagousine d exei vaesitheimeadiengf st gnal

for the set of. displ ' 2 far the set of_ subpixels of the 30
bl ock, t he pRES Rasdr &1 ntf t andGt | o7eSe, SHare e OSBRSS (F5kr o 1 or

all the ciriguilless @6rpénthe dil oeke aidieirtheof NpEtrE SinipH ! apeedssappld es the
clock signal Cto the set of DFF 25 to the block_of (n, m subpixels 25
concerns ionization of plasma which will always work in a
subnormal and normal luminous mode of discharge without
25 ever entering a luminous arc mode that 1s a great
consumer of current and that causes energy dissipation by

heating the plasma.

Figure 10 1s a «cross sectional view of a preferred
30 embodiment of a set of identical, digitally controlled
basic luminous units LU similar to the one in Figure 9,
forming a subpixel. The basic units LU are arranged in a
16 by 16 array connected according to the preferred

arrangement shown in Figure 3, to transfer gates numbered

16



connected in accordance to the first preferred enbodinment. Figure 20 is a
timng diagramof the electronic circuit 5 formng the block of (n,m

subpi xels, as in Figure 19. Shown, are pulse trains for the clock C, Reset,
M DS, Data RVB, SP.PCD nunbered from(1,1) to (n,m, and the graph ’
representing the | oading of each subpixel S-Pixel (n, m. Fromthe

begi nni ng @f~4R , e CokTr g th oadi Rg Sl MDI'S for
t he set of %&13% nrawr]r%r?\eeg?l%&?? h?eg‘?lg%rt;% rstﬁgws%%'at ag e%%%?%%clé[)edge C
the data busvkas ahe3-ddtt awd dicosy£spondongréd bheanestmeal layefl tife R, G
or B subpi xel, whereas the | oading signal at the output of the preceding
subpi xel SPUPEHATSS n! APdpbynia sCPHAGT n§LlEFELRESSs G Prich SSPiS%élre@n, m
havi ng t he i ndi.ce T ; LNg, I t t di ies 23
e thas. a Pnction or e CHBROLST e hi Shdsenncmt oo RIS,
data on5t hehBATAMEREB bosirappl 2 etat.o t e gurput 50 DshB&sof foguegahle?0
Figure 21 is an electronic wre di agiram of . the set of (K P) circuits

bl ocks of FREtMNEIbR xePSicorpss&d s r o the EPPLdPHs t27 thacinpel By
Figure 18 d 4 i C (Ka+R (o]e; , L : in
accor danceagS Ovrxln%{ href;q?ﬁ%t Egggfg%fegag%og'nelﬁﬂ{T%&eéqc?%u?k%R%é%%?n( n, m
subpi xel s ampudersediec rteo erted Isahe Wwhgmegasothee 2réd/adasabledt ikennput s

D1- D8 connected to _a_co n data bus. The loading ji.nputs D S of the

di splay norOPEEa 23 5APe (Can AECIER k e L4 Ky HI8 SRt hb PAEDS f or
the 301@! ogk @mowyl ResekfeWegatde pr.ecedi ngihhpgk Wras fbkl efb@liitks next
display menories with the data destined to them the |oading signal M NXT
appears at 2t hewguput OSPZRKT vied Uesad athe Fhals it xeluat emhetedphy SP. PCD
of the next jcihreuit b ( subpinxel s.,When all .th Lrecuits 27
have fill egdgh{éggg%exéﬂgﬁ%%%y% nor i e? 2%,( t(bhee g)élt lgbeva ﬁégn?ggééﬁl t he

subpi xel s sobsespoadihgatha nextei whge becomestavaiilabl efi tHdheigptitof next

di splay nenories 23. At this nonment, the Ioaglinng signal for the 5 next
image i s SEARCES the Ydhput!™ BSAHRANSE miiitinebliaty Befni PESYHeUE4nst er
of content expfadddqt Bernexudespl.ay FRIPHL8 23 8fifhds Chhi Ly 1§ edatnto the
di splay nenories 22. A new’inmge appears at once in its entirety, like an
i mage fronfampeseEdn pitéreure €eVEEDroj édor. #hdt hi shpeldannefunehiéon

di spl ayed eﬁéeﬁﬁ%{;eShedThB 'E%p%%ti't%%tcésat @ '@e &%ak&h%tﬁ“”&?&“s

i mpul ses 1 erm ned” by the i nput source Va, at severa i 1’0" or nega
Hertz, sucsepdsdtéedie bymage iindudasdsrr od 3chiangeddat acd oadioigl sclyaader at e
M DS of the di (gl ay_.nenories éZtof 25-30.iggges/s or %5 15 fO Hertz. The
obj ecti ve Tﬁa%%% F atR S HESG Ml g O FGBE h PPAPEPPE SRSt ndCFiGe TUBRHPNYE or
changey atenhes, beedcacHbaY8dmodh€ yCloek fancti®ofarddeldevt ton thatt] oads
the data corresponding to the value of each subpixel is a direct function
of the nunblr e8fhsubpiketd, Heerice LRBiDOUFeddIRItiSh 8f-t he ThRageroFHr
exanpl e, f i pge,.resolutian of _ ¥ . Dl X lcock r woul d
be equal t%é%%biﬂ%grlx&g g&%:g?xe?s Ig 251‘}@816@59%}%5?1% I\%I;I(z) |5n %}?ope,
and 640 x #ZBMmin@ submidiel greeB0oirnigesy ssubRixeU8 NependiNgr tdn Anes i ca.

For high réﬁ%géﬁéé”1 corresponding to the composition of the

25 luminescent substance 7, either a red, green or blue
wavelength in response to the photon flux 15 emitted by
luminescence of the gas 14 for each of the LUs that are

activated by their transfer gate 3.

30 Figure 11 shows the relationship between each subpixel 18
of the RGB matrix of a video screen and a set of
digitally <controlled Dbasic luminous units LU, in
accordance with a preferred embodiment of the present

invention. Each sub pixel 18 is decomposed, according to
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25 images, for exanple 1600 x 1200, the clock rate is 1600 x 1200 x 3 x 25
- 144 MHz in Europe and 1600 x 1200 x 3 x 30 - 172.8 MHz in North Anmerica,
which are not difficult rates to achieve for video circuits that are
entirely digital. 30 Figure 22 is an electronic connection diagramof a
video screen formed of (K, P) blocks of subpixels, as in Figure 21,
accordi ng tthet perdfiarste praflmrdioteranbothioendn Shoan, oéir e6bbgck$ akasigbpi xel s

27 nunbered from(1,1) to (K, P) 27 arranged on, a support 28 which is a
printed ci ﬂ@ui teasﬁg“bs‘l1 e ﬂm%%ﬁﬁnghér &g W%ﬁ@&"r ngUt he2lR P

bl ocks of (n, ixel s t he t ur 2 ) in - to the
data bus, %he%ﬁ?&gﬁé’%p NX'?h}eormlggpgad?%g t%%ee n}aé)%tregitaggi aggtﬁérerggciegg 23 of

t he next bkockrdfingulim xdles,prdite r it sniSRIRGERE or tboadi hgptihe spextedi spl ay
menories 2 m ng fromthe precedin | ock of subpi xel t he respective
corresp ndﬁng\?‘? nﬁﬁfis $or & h‘élpas‘? _ lfa%@gﬁs f’oaBP e§ieén _G]Mﬁas oV 1581

di splay megegies) tdshidock 19-s8082l Ganghbhe, Resgle shof@hsiddd ble
information i's available on the printed circuit substrate and all ows

connect i onthe pawyd ikemiswueengnios 10reireg saidhargeat stheedimenhdansi t

bei ng neces ar% Lo use ext erélal r\{i deﬁg)o ciar cu'ets.rqy;e preferred %nbodi ment of
the video SEregRS15°achi eVesCTHTEAS of° t e Ave “hr &SR cs TPdenti fi ed
as the objeetrir¥epohiiisl, subdikedn entsigdyadbdnhal dickl ayr devg cgithat has
a small thickness since it is formed of an array of (K,P) integrated

ci rcuit® 2zppLiéedndo e rdigshl raeRtralgepf Hingh tarmnsirtepeairmt 35 rom the
20 resol “téx‘?nﬁg{:?garc%ﬁ ofe Ghange ., and. t]]hﬁni' GL 5P ai/ndég’c?g*sﬁgﬂfé' nce it

is uniquelyt unctron of the i nput” voltage Va Whi ch causés T am nous
i mpul ses ofitbtBigbasi ¢ thuxbaspbti@hned, eachodiadplfayedoifmege appéaxs at

once, Ww thout any pixel scanni or trix _addressjng 25 si.nce al he

circuits 2 eareémtté%r?gc#é(d Jt%p%f%% ﬁ’rda?ac uss‘gt?ﬁm‘”f ig‘atvﬁégsiﬂi#% neous
| oadi ng signahe M DbSodf aife iRy twaOakest 22athah brangfieny al4 at once
the contents of the set of next display nenories 23 to the set of display

menor i1ds 29UbRikHL t hEPTFREPPRAGRIaBPe &S 230 RfiasdIgss | iqQuntfe dsragee from a
Mot i on pi CYAG fi | Myl of 6650 OEAD%Q%JT:@ 18nehetked, shodiornts Jut |jo now be

descri bed for a video screen havin e sane characteristics, but
concer ned imreespati Orcakelcyewisekl thre cuoranact aohoohlt He usuldExet s2T x t he

of subpi kS BEORTRerB Rt RBPPy Ve A oo Schenoxgnls, "8 Bty P O°KS
word having a corresponding number of bits n can be used
20 to implement video screens requiring more or less colors,
or bi-color screens referred to as monochromes, or half
tones used for alphanumeric information displays and/or

graphics.

25 Figure 12 is an equivalent electronic diagram of a set of
digitally controlled basic luminous units and their
inputs, forming a subpixel in accordance with the
preferred embodiment described in Figure 3. Each of the
luminous wunits 1 1s directly connected to a common

30 terminal of input source 2 Va and to a capacitance 4.
The capacitance 4 is connected to a transfer gate 3, in
accordance with the preferred embodiment of Figures 3 and
11, and 1is connected to the other terminal of input

source 2 Va depending on whether the digital control



Figure 23 shows an el ectronic connection diagramof a block of (n,m

subpi xels, as in Figure 17, formng a block of (n, m subpixels in
accordance to a second preferred enbodi ment. The interconnection of

subpi xel s 10 and their operation are identical to what was described in
Figure 18, except that this wiring achieves a grouping of (nm) lines of (n)
circuits ofirgulops xeL$- ]28 Bifus,thder eranefem igametss SP. PEBceiivhsi ndex (n,
1tom for |oadi ng e 53 of circuits 26 for a current block, 15 and
(m outputscc§ﬁesr~®@|ﬂ ri {alu8-to ) for loading a first plxel for
each of the lines (m for a next bl ock. F| gure 24 is an equival ent di agram
of an electronic circuit of a block of (n, m subpixels in accordance with
20 the seC(ﬂ’udgtpreef a3r edlsendrodietpritva lRmd r cliiagr2® nafle themallestaondid t s

descrlbdln ure 23 ha s connected tQ the input saqurce 2 Va,
i nput s %%T'Fe oat%skpr%ubta Igug rSHE‘Eu?Q 8B, Rlx‘gel n@ExEFFRIEE to m)
for transmaésaﬁ&a ogdi gy StaNgs %&Helh@ﬁksse@ahéekéd( B 29 QP |ines

for the current block to e next k of "pixels, inputs SP.PCD i'ndexed
from(n, 1scinge fér N@ceavdngtboa@l@lgt@lgnwrstmn ngfutom tile Uéastof

subpi xel s ( romth [ ecedi bIo subpi xel s, |nput f
recei vi ng t @r%s#ﬁ.ﬁ t osusrg 1 oa %g %nﬁﬁg? %I §8Fo?'i ttrﬁé’lge lgfcu&l spl ay
menori es 22 Of sehptyi tsidhe | PpUtsiffid@ceityi ngpphe ai meihieaenas iRgset

signal for the set of DFF 25 for circuit 29, and input_ for recel ving the
clock $Pgn&IoUEcs A + apodSFFrappri éd tHLIREeSeb SRODIEF 250 0PPDAIN & rcuit

29 d d v
in accorg%% &N t%hﬁg% SEE@n oPre$%§£8 Ao OrnedF?E%%¥%KfB%xglockS

el ectronic nection diagram of "a video 5 screen

of (n,n supittalds byl Bmmnnedmmecw whuflbe hsseord ywleferofdospbedi2tent .

There are Iine ( CII‘CUI 9 that _are arranged_op, port 30
which is a%ﬁr'l &Q offh? nY%f‘é%nﬂ%c??oﬂstgfL% Br’rﬁé‘ftyl ng the
bl ocks of sl &@Jp’i J&Utfbtbﬁpﬂﬁémﬁn descrimeddy & 8@y 28ecfXBBREGt hat
for each line (m of each line (P) of circuit 29, |oading inputs MPCD (1)

for théSfiismtneshe dinphbye nsabei ©F 2BLWF @&Bh isi fedepensientacht bEdek (K)
of SUBPl xels @ & capregt eftothed ast Loadkag QULPm M P0G La) catethe 15

next di splay nenories or thé same |Ine t he pr ding bl ock
(K-1). Theikasppldadi ng dnppis i) L1ef diaegesxt dlsplay menory 23 for the
line (m of block (K) is connected to the |oading input (2) of the first
next display nmenory 23 for the line (1) of block (1, P+l). In 20 this

manner, theidata 19 liaadedcbhRechbyohi Beabehnt ke sate ofushigei | SsBBwai t uat ed
on the same line (P) and propagates line by Iline (m for blocks (P). The
second2@nbé8i fErtueorl dssarBPglatrews gt % datRlst Menatoh 4% s 1Brri vi ng

at inputs Qéctgﬁdtaﬁ%em%d'mpwfsﬁfgd&m%@ew&% Ad i ghvbacdbpectly

conpatible w e data streamissued froma |line scanning and frane
di gital vi8ecisowide,2lsi W@lﬂzeaeaéén@llamw@’ﬁ( redarilidte by nBsghioe t he
(K) bl ocks efllled one after_another, to fil -the scr enllne %%Iine.

In the w r(]-.‘ %Jslécr?blf/ ST PR 59 |lrr11ptu‘rl|:, 4 enboal R o7 ﬁl%f] 21 and

22, the dabanﬁkb@amrﬂp'i;ﬂﬁ)dlf-l-m si meetealhpbt otk-08 s@bmmmécmttbe
filled before filli ng the next one. In this case al so, ny simlar screens
can be2xonhBet eHtPYLFoLH &ingleapii THIRT Xist P e];(]tcé?%afl;ucvh de2ki FReits

al so, becayse allnstitutes an 8-bit display memory 22 having a
common digital control M.DIS. The inputs of the display
memory 22 are connected to the outputs of the single bit
memory flip-flops where the set constitutes an 8-bit next

30 display memory 23 having a digital control loading signal
M.NXT. The 8-bit word sent to the subpixel is sent to
inputs D1-D8 of the next display memory 23. The function
of this arrangement allows storing two different 8-bit

words depending on the application of the locading control
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30 the signals are available on the printed circuit substrate 30. Figure
26 is an electronic connection diagramof a set of 5 three subpixels, as in
Figure 15, with a |loading device for formng a triplet, referred to as

pi xel , in accordance with a third preferred enbodi nent. The sane assenbly -
as for Figure 16 is present, with the same inputs and out puts except that

there is owhy MrEIIreans NGO, f OrTH W&Lbaﬂew&kjy soageag inhechdir gexgi rcuits
24 formng a red, green and bI ue triplet, or RGB pixel, that the data bus
sends 24- b SReAds tlﬁefﬂﬁéYl npiR s DY D8LLEN alqmmqmtqm}r@darrpMeNXEhe

oreen. andps 5geRadpl B SIPNRAES" PRt (of (e ah et  Rathaxe
di spl ay nmefoukes3 cfﬁ)rthbesﬁ.lhp&&e(ll rcuries 4bat eweednasi®tkd oit hensut put Q

of DFF 25 and the out put Stzpermts | oadi ng the next display nenories 23 for
the nex? pPEPlayi Hlﬁm@&“typ ENXESRATES Het G Rihprky DIBPUDEE P81D6 s

e o0 b] PR reyLal: PEralh 81 ceRbY S  Lheaboad) g sLanglegonLeg Irom

t he out put e precedi ng pi xe I gure s an equrval ent
di agr am of di.hplekedt ibogni th@5sabpeuel . of ¥hdn i phet losefiery esbritrals REB

pi xel, in accgr d;nce with the third preferred, enbodi nent. The neans 31 is
shown in FRBAFES96.°Thd! Whirectiféns 8 a &tt hVéOJé%nes%r?% Ij1r‘gU|t§el7ne§§<cept

there are afsgmggt %e%rgﬁﬂfmarlé nQHBnE’fé’gPe&' et egde of 1%'3 1P§D)me1ﬁ5'
out put P.NXT 30 {inste . Figure 28 is an etr ic con ectlon
di agr alfl of 2a. bl Wtk lef the sybpixel seIBil_tS asmpnlFegurd Ibtaln fAocordapce with

the third preferred t..Th t d_the 31 t
cimilar {oCRRRET S HcRer 1B AL LOnRECLTBn SAOF FHOENe 52 ofhdl | e

groupi ng ofii§playi memokgr 2(21) etraui tgos¥liblexcept 1baat drive: rat a8brb|§t| S now
24 bits connected to inputs D1-D24, that the |oading inputs of 5 the next
di spl ay meWRFfedN2FNeorNehe FLEOEAVNESHIO s2Ar 6OPLPERORALNG t%® rjhe and

that the |9§9&@§1 Qut pmﬁuggegh%fp'%ﬁéstfo%ﬂ BeXls ?t OcKSt ak; 131"1’ g (n, 1

tom. Figure 29 is equil val ent di agram of the eleCtronic circuit of
t he blldck @ﬁl"(tﬁdr) bm ths i fo hbmormansebpiikk la tthHmhqor eftber eck Epdsidi nent .

Flaure 24, 3echt ERE RO GaT S 1S o 29 BIOE Ctned CF AT T it s
D1- D24, thgtorh hehd oRshagngnpEte, obrt katBENYE change of the displayed
value. For an 8-bit binary word stored in the display
memory 22 and corresponding to the value of total flux
20 9¢sp emitted by the impulses of the subpixel, the impulse
rate corresponds to refresh rate of the subpixel, which
depends only on the characteristic voltage applied by the
input source 2 Va, and can be several kHz or MHz
depending on what was explained for Figures 5 and 6. The
25 rate of change of an B8-bit word stored in the display
memory 22 and which hence corresponds to the value of
total flux ¢sp emitted by impulses of the subpixel,
uniquely depends on the rate at which the 8-bit binary
word stored in the next display memory 23 is changed or
30 is 1loaded into the display memory 22, and is thus
completely independent of the refresh rate of the

subpixel.
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15 display nenories 23 for the preceding pixels are P.PCD (n, 1 to m, and
that the |oading outputs of the pixels for the next blocks are P.NXT (n, 1
to m. Figure 30 is a connection diagram of a video screen nade 20 up of
(n,mM blocks of pixels, as in Figure 29, in accordance with the third
preferred enbodi nent. The wiring and operation are the same as described by
Figure 25, mxaep tbatisheaprigfedaQiddli isgkatr abe Iheof diriereanrect i ons
on which the (K, P) circuits 32 are 25 connected transport a data bus of 24
bi ts conne@EFEUid idpAREsd oy Figeradbént afeCérciifald merraspentlsy of 24
bits is to.allow.a.r cti in : i rat £t d into the next
di spl ay neﬁ%%i%ssg§ gﬂytﬁéggﬁbpfﬁgﬁg¥9%g%c tﬁ%sggFa]gges%%g¥ éPPP&g one
8-bit worda3dQeafitey apahbetiber ted,amgr éepuandsblivee bRt B rivd@gikal
parallel at the same tinme on 24 bits. For exanple, for a resolution of 540
X 480, ?heidPdck FanErPiseqbdrP8o B xeagipilng swerds | afigexi®s birses Mz

i n Europe X.+30 | /s.& Q. LN t i ca, For
hi gh 32 ?§g5%§ F@ﬁﬁg ggé, ?%?ggiaﬁ% e%f%ég Q%%580,$$%eq?ﬁg§%xfapg is
1600 x 120Gmpieles xo25 tihmagesbpixed8, Mdzs | neElr ggee andlddihg 12pQtpi xel s

x 30 i mage - 57.6 Mdz in North Anerica, which are not difficult
frequenciegﬁggTB 4PFai ATPERIENt P el YOI ITER \A: % r AFNEY TRAGe But of

five charagbguiisly ¢siphdent.ifriced AS HIREd Ues Al 1aGhinRYRA Py A he screens.
First, the invention provides a display device that “is entirely 10 digital
havi ngl@ reduced thickness, similar to an LCD screen. Second, the refresh

rate is high and.i ndependent of the resolution, .t i mag hange_rate and

t he displagrapngﬁﬁ o ?iﬁﬁ?ﬂ%@%%.c+ﬁFPﬁ?se8£h &@Eﬁﬁa?@g ?5agg’aﬁpears
at once, wWribeut piceelerscapfitRg of MRkEEAx15 GEdrgasphge180 230 bkgure 31
is a video screen shomﬁng its principal constituents. Each integrated
circuit 27impgegenged jwhageor tadic R T orRE ofs Wowd XeHisee a%6n- LPafiedng

preferred §89991<a§n}bsy $spseRl edpby 4 heyglectr ede %éﬁ!‘%ﬁb gaggéé%%%ggephoton

flux 15 emtted by | um nescence of the ionized gas 1 oun n, to
pass throudaviThe elusitrede ioswnmmsed ofehe ddedeofmétunioess WAl sotU of

the int d ci i,t si it is di tl ted to t J t 2
Va. The SebLorn o6 iy adip s vatn FBF (T QEALP cTPROPts 154, LoRS ch or o

wred to fonteassaingy Gecaydd nted ciequitesubsidcidimB, B8RtO§r38ed
i npl enented, according to one of the three preferred enbodi nents indicated,
and have pathSUibF ERELBFicetVathPordiTRlaY ofCcoaeRi AHHISE buEheFRRS t he

clock C angd.for jBesplaqdPr,k eadiche '\ﬂ»%éﬁe% hfagrghggtg%m a'f@és%%gand for

| oadi ng M NXT of the next display nmenories 23. ain colors,
t r ans 2 enthatupporll 6 iayw pllecedeseridpdof timplameayedf int egr atmmherrcuits

34. A natri%t&?ﬁ?fsqgaOnﬂ&pr%%f%%e using integrated circuits and

which is the object of the present invention.

Figure 16 1s an electronic connection diagram of a set of
25 three subpixels, as in Figure 15, associated with a
loading device in accordance with a first preferred
embodiment. The equivalent circuit described in Figure
15 1is found in the three «circuits 24 with inputs
connected to the input source 2 Va and inputs D1-D8
30 connected to a common data bus. The loading input of the
display memories 22 for the three <circuits 24 are
connected together such that a loading signal M.DIS can
be sent at the same time. To identify the subpixel

concerned by the data on the bus D1-D8, three means 25
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substances 7 is deposited on the inside face of the transparent support 6.
Dependi ng on their conposition, the three substances emt by |um nescence
16 a red, green or blue color when the substances are excited by the 5
i mpul ses of photon flux 15 emtted by the integrated circuits 34. In a
non-limting exanple, the support 6 is made by screen printing that is

overlaid, sdiopixegledt.0 suld Xehreentmedhe 26t egrat ed eifiguklsps4, (dwnce
form ng a one-piece, uniformdisplay surface even if there are 10 many
printed ci reentect@dtiateerees doker i3aushdihedeistert-hi Shearim@muts he
fourth obj [ IS achiev i ' o prqvide a vi creen _of reduced
t hi ckness gﬁ% é§oﬁggbﬁ§%§ %?Spﬁg§ﬁgﬁ%e%%etgﬁgh(%1neﬁ%i%%%cgbgvgrﬁ% i hches

15 di agonalwhagmi£s r etlet 0i@sSues gRaNdrscrehe Mddh thi & typemoh IR¥RGr at ed
circuit, cylindrical screens can be inplenmented_because the integrated
circui t3 34T bR ebnkbet &dnss MEEKi BT eoring edeErt ciift coOnbSCLetes© and 20
the support, 6 t 0esp0 op | sa | exi ble.: S the_ipteqrated
circuits 3f”banﬂﬁ%$g agﬁégggbna%%%ﬁ%pe?'lt.qs %osé?%ﬁg% gggongég t%%se to
a printed greddimphsib@ieedf iheosanexsbape andetrhiiseobhgun Sphanilcal

screens. 25 The objectives concerning_the five principal characteristics of
the di gitalPHHideR tEerBedm dadi Cé erhpPBrent 4Pk el ¥ ot of AR OWt&Wtat ed

circuit, bejng ahject; ofc ther p{@S@@ﬁnéeysatEenboe&eahh%pa%hgﬁw% o0 Thus,
the digital video screen device conprises one or nore printed circuit

subst r dfes aonfivsthcareuiturd £dfone ioyputor kodairgr afed cherti td spdwgr ed by
a one-pi ece displ surface which_i overed by on nor e, 34
Iuninescenfnegﬁﬁg'tg%ace‘?1 h&? 3Pe18§8?t d %kﬁgk?ﬁigﬁgged Epﬁcﬁffgnﬁlaced
under neat hprsuehhd hals @ifProeRchirsubphxettd8 heborging te @nei Fage poi nt
5 displayed by the video screen, there is a certain nunber of corresponding
basi ¢ | uni R§d&CERLes 1£aRi iraicty efPCha bRRYE pitot BRef Ing&t-edésPlagpondi ng
to an intenpgj fr Jbasd I n i b)) Lt i 6,41 umi.nQus
inits 11 o Yedh et Ty T ar BELEYPREMINT) ctRELRER Ba WA o 4
comonl} er thealowfpwat s@i.t abTaei nputpsbulceo? Vae orhihd OFReridandsare

activated or deactiyvated by the i r iary of.electronic switches 3 that,
respectiveF§n88ﬁ%§8t%8raﬁi§%Hﬁﬂgbgh%ﬁ§8€ra%%r%££%§§c%ﬁg PufiPRBES aRPts 1 at
the sane tiBethe angidierse erobnahentet Be ithputirgd a8 @f Vehaccerding to

bi nary words that are applied to logi¢c controls, the binary words,
correspondPR ©§ UL Florsyeri¥edr coforti M¥ERist-i ehH opXdBRRe stibpitxel ,

better illustrate the operation of the set for loading
20 data corresponding to each red, green and blue subpixel
forming a RGB pixel. Suppose Figure 16 is a first group
of three subpixels forming a RGB pixel. At
initialization, a Reset signal is applied. For example,
a zero (0) resets all the DFF 25 to zero. The input
25 M.DIS of the three circuits 24 is also zero, clearing the
display memories 22 and preventing any modification of
their contents. All the outputs Q of the DFF 25 are
zero, and consequently the input M.NXT of all the red,
green and blue subpixels do not permit loading of the
30 input into the next display memory 23. At a first clock
edge C (applied to all the inputs CP of the DFF 25), a
first 8-bit word is sent on the bus to the inputs D1-D8
and a single loading impulse of logical one (1) is sent

to the input SP.PCD which is connected to input D of the
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20 c) each activated basic lumnous unit 1 emits the basic flux of photons
Vie, in a continuous or pulsed fashion, which conbines with other

continuous or pulsed basic flux of photons ~e enmitted at the same . tinme by
ot her basic lum nous units 1 of the 25 activated subpixel to which they -
bel ong, to forma continuous total continuous or pulsed flux of photons asp

that correspenrds brer t heHeol Orrdthtensi ¢ Ywofdt 86r s&9PbX8L, td) takl vhhee _
activated basic lumnous units 1 of all the 30 subpixels of the screen em't

basi ¢ phot of fih& rextntatedntihuoudsradat orill Begiemdttiapubsethat e,
dependi ng only on t.he .i nput, source. .2 Va, depending.,on et her _the _i nput
source is ESﬁlti%'{}’éf}sxe&r' al &QFn Ciarﬁjglri% Hﬁ?ﬁf')%? 3831189%% ﬁnﬁﬁpgérrsate of
the set of gtotiale fbukp@spo ¥ reEpOFdindg tort hengola@rddtiLnshéy iaputt ed at
the same tine by all the subpixels for all image rgm nts of the screen,
corr espond¥. N8 Ta afefthes et edbsphaysneragy didssifayidte byirpe ¢igeviscreen,

and is thus,unj unct Lon t i t . rce.2 Vi ] nt i nuous
or at a gi \E/én 409%3%%%%1}15%% t g%l etq{eo ?%g %ﬁ rlZ)Pe:)ﬁT ?i‘\{e %egisnltl{c]?%luﬂrﬁsngﬁg units
1, f) for esglHisybpXekheeafirstssa@ebdttedvet@cideaniihesi f6b hed hazta | ogic
control connected to an output of a fIiE-rop form n% a display nenory 22
of the subPiRBLAYNd'RILY a2Poadi Mg HiSpFE§ iNPIRE f GHTHLGS ng Hlvakbe of a

pLnary Wor greEr e3B0MNG 4L J01e1 £OLEo) NERBS LK %@ﬁf%gbgg Ldensubpi xel ,

15 g) the total continuous ux or p ed asp correspo o the col or
i ntensiGy paritiedlbydangulbpiexenpus sc dhiN¥TEd M tthe tdiehe ot fivocontcniibas 1 ux

or pul sed p corresponding to t col or intensit mtted at the sanme tine
by the twolbt hEPEESTRTALHES JE° t dges niF ST eGR4 a8 PRCpl Bber opLae

obt ai ni ng, sQMﬁlﬁélaQQEbb_@BiQElyhr QR CHM® g GRPrsdride §oragspondi ng
i mge point, h) the conbination of three colors for the set of total
cont i nuousCOrrHUFEEdON| tReabpScantes fdedinfytt FisRd 25 menersi 29- of Akol or s

emtted at tQScé?ﬁe b Ryl | éﬁé’phxﬁkg EIBEE{‘ %%r&%%pl%ﬁih{ed plgtsyLor all
i mge points, therefore corresponds to all the colors o i magé
di spl aiped byltde ofi deloe saresen, todahllf luwadbsy empattsd oby hehfd | grééops for

t he di spl 30, [ i 22 f 11.th i xels .of th
connect 60 FURRLRET oF | 580 hg 81 Pt Ktbous TR ]9 eSTHE FRETTtto the

flip-flopsatotAkngutpatdipsplak el ys@2ppk gaahwaulpi X&) f81 cennested to
outputs of the flip-flops formng the next display nmenory 23 36
the input D of the second DFF and which corresponds to
the green subpixel, appears at the output Q and permits
20 loading the input M.NXT of the next display memory 23 for
the green subpixel. This permits placement of the 8-bit
word destined for the next display memory 23. Since the
output Q of the first DFF corresponding to the red
subpixel has returned to zero and the output Q of the
25 third DFF corresponding to the blue subpixel remains
zero, their inputs M.NXT do not permit loading their next
display memories. At a third clock edge, the 8-bit word
on the bus corresponding to the value of the next total
flux ¢sp emitted by the blue subpixel is stored in the
30 same manner. The loading impulse is present and
available at the output Q of the third DFF, and hence at
the output SP.NXT for the next subpixels. During the

loading of data corresponding to each subpixel into the

next display memory 23, the input M.DIS of circuits 24

23



of each sub pixel, where the | oading input permts |oading binary words
corresponding to the intensities of next colors that will be displ ayed

| ater by the screen's subpixels, 5 k) the binary words corresponding to the
next color intensities that will be displayed next by the subpixels are put
on the inputs of the next display nenories 23 by a common data bus which
connects akknbiesnexdrali spdayperEndtt asg 2Boadirgchbhef dibe 136 aRmosiEQ

subpi xels, 1) a device 25 al|lows_|oading the input with a current binary
word into the subPPREEVEE nbRe df spthy R r P EEFedicHt hdtheamhEd sR18 vt he
next di spl I 23, of :ald. L X o] e ei ved
the 15 bing%?gagggs%%%sﬁ?ﬁeéﬁ%%l%ggﬁ$ygggiShgﬁ ﬁghggp |e§§€oggyc8h%%n

| oadi ng i nfiotr efxanpdedi sphhy cenbents Bavef natl Hden stodehisdsubpitkel s
allomjnﬂ si.mul t aneous transfer of. the contents of the next disgla% nmenori es
23 to the &4PEPLRY ﬁﬁaﬁ@%sn§§tt@%ﬁ YayUSItP 5HAS af 30RGE Ghlt hBN8cREEN a
next | Tage slBok k818Nl Yem e all L £14DE bERGR L APl el ERukigspntiTety
in a permanent nmanner or at a given rate, the next display menories 23 can
be | coaded whbtrheapsetiioh 2% bilmar gombenss conr eédpordismglawy hbéwoebésr 820f t he
next inmage %t a r%te t hat degends Qn %gFLna%e change rate and on an inmage
resol uti on®th&8nE8t8I FERFRGPSEFArS: it6n *6F 14 PESd N PHLESS a change rate of
the next inmage froma refresh rate of the displayed 30 i nage, n) each basic
lum nous unit 1 is a gas cell 14 contained between, on one hand, a

transpHt enfiguppori’6 Evatall BAW Yakfitfes ddmoradibstdncan7 ahdcbyonhc

el ectrode §.dj tly con t . ] Wut . spurce . .and on,the

ot her handglggﬁ?%su at%dggﬁléggrt%n}&%i %héﬁs ‘—’lpr%)c\gf“lZ le%gagggﬁggi'tan%e 4
surroundedcbycabti 2sul sépredéht $ he cdpadiet anicecwiet n@4f orirgd Hysdrposi ting
an electrode_10_onto.a dielectric 12, 5 which itself is placed, on an

el ectrode 24Ft haf’i slBonRECOEFNGea tHidtst dri g% 3L Omnhi Bhths LBRARERted to
the other tenfipabqof thhe dpput; sow cesdu¥aesush that dependi ngpodpg he
state of a logical input control L, the transfer gate 3 either conducts or
10 bl obks eppheched oficofthichedahpubusourade Quiaut of Pt NETgazrmih g afir ore
simlar to 0S d i\n as S nsca o] SsS i;oni.zati on vol tage
| Vi ~ t hat ?égcﬁgygﬁﬁérF%tE% o) |tgﬁgfeggu?%ugnﬁﬁgbngggﬁgpéﬁ2lﬁg p The

i nput sourreaing shenelorfergeher abgs aipeliagydineroxyyut2d/otd ages widkt a

eak-t o-peak val ue slight] reater an_a mul tiple of an absol ute val ue of
Phe ionigaf? Xotta I\&zbg? t%é'%ég 1§?rq)r??é;%h$%ci?%ﬁcelﬁa have a
val ue fromgydew piog0 20t dazenssplapanenicaiadss depenh Ngom tHke

conductivity of gas 14 when ionized and depending on the Vval ue of

i oni z&0 orcutmit TR tHatDFE désiefdths mesicedinge Febpbdrelhe agasinpdt ux Vie,

and deter 'rﬁiﬁt i mt , e di e gﬁjghe r ugh the

i oni zed ggg'l i g%g ggf%?fﬁﬁ%hgﬁ?néégggégtga' e%t£§§§iﬁﬁggxﬁﬁgégythis

val ue wﬂimemompxizjoahzamp@m(ﬁontmﬁgﬁﬁwﬂﬁb mhécReBBUSgﬂgmm@;&gnanas a

Pl asme fuUnCidni RO d 8n0d:0" o8 PGl O A0l UTLRQYS Shgn 2L Ton
clock signal C at the input CP of the DFF 25.

25
The electronic circuit will therefore be capable of
serving as a base for implementing a chain of subpixels
in order to form a complete video screen. The digital
circuit 1is simple so an integrated circuit comprising a

30 block of many subpixels can be achieved.
Figure 18 is an electronic connection diagram of a set of

n by m (n,m) subpixels for forming a circuit block of

(n,m) subpixels in accordance with a first preferred
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30 instantaneous current consunption on the order of a few mcro or dozens
of m croanperes, r) the electrode 8 is a fine conducting grid or is
transparent to | um nous inpulses 15 emtted by the gas 14, 38 s) the

| um nescent substance 7 has a conposition simlar to that used for plasm -
screens, and its role is to transformthe lumnous inpulses 15 emtted by
the gas 14en¥BEAMEARI Zedy itheO diWH NS IR INRUSRS & havd Ngng,vd spl e
wavel ength characteristic of its conposition, t) when the transfer gate 3
i s bl ockednbgnghétappls csonilofd alhofigusegidl, edrirodsporsli cogniectedogi c
control L, _th as 14 does not jopize_and.the 10 hasjc lumnous unit 1 is
i nacti ve, Wﬁesg s_l\ﬁﬁélﬁ tﬁ?élﬁcrear#sfg?’ 9538 énpéltﬁa@g."ﬁ)c? caoﬁfdu%?mb?/?%e ogi ¢
signal cor¢gspaadidagat bus | ohe 6@PpLel bp.Wke RasnGmiwm s dmiind is
activated and the gas 14 ionizes as soon as an absol ute val ue of the input
vol t age 15sig@al apptt edheo nexsi ndispdagndnaeiiseeqial teo thkeabsetut e

val ue of the ionizati vol t age | Vil uch that the current that it
conduct s c%%?%le)éefﬁé gg‘ﬁacjﬂpa 3 gb\%ﬁl chreccaptlcvheesp}&% ruL(?agﬁ&gt HErd1%&hmi ns at
the input meFtagBeVansixtce diplioni zadmeriés 203st epredguntidont hecrabsol ute
val ue of the input voltage |IVa~ is once again equal to the absolute value
of the i oPEEFG Yol SEFEIRGL, abdegendittes Y¥nBLRer JiuHIHACIUDLY se 15
that wll f d 4 . anot he Si umi,nous_ j.npulse 16, 25 u) a
rate of | u%%%{u‘z@%o%ﬁz%t iiocglg(?lrr%%l s%s&rl%ft rfa%]’Lsf (r?r%d Slén% J‘Isjrrid']nlos sla}yrrpul ses
16 i s 190l ehemar famctZizonodf tie peak- db6- paakpised e, antet henpaequrermat of the
i nput voltage Va, of tEe val ue of theccg)ni%ati on val ta’gﬁ Vil of the gas
14, and tf&e%% 360 tf‘ﬂ%_oﬁapéﬁstegrn 4% eomaeits_otfheD r’r%5f5PraPlUt he
activated tasi e;hegiiRaus¢inicls defOr ahl thgesubpintel 8 fTOMUING LR SCr een,
and thus corresponds to the refresh rate of the inmage displayed, 39 v)
for each swplided the theckheighdboCsEpethe gefuvifesubpixetlise (mowdr, n (2n)
basic | um S its 1 . are ed and. on e hand, are al Qnnected to
a common t%%%lencg:lrg%f f];llr}sui tag%q%?q)a{nnpu sgcu%ceq%e\/a, r}g‘ﬁ:cf% o%rt ¢ “6tfer hand,
are adpi vamecbdimedaact That esbdya tahon ntier neHearsand  ast radsé eibgat s 3

havi ng logic controls L1-Ln that connect or disconnect 2n-1 basic | um nous
units for?ﬁ'lr‘?d‘re? JfbFEREPLthsE Shfe B95R TWRMSRRr terninal of input
source Va, depending on 10 the n-bit binary words that correspond to the
val ue of desired color intensity for the subpixel and that are applied on
t he | ogi c Fdemtneol $9L 113 nasuceqehealont valliggragt Eokorthant edsictiresienitted

by 1um nous JSRY ¢85 &8 1910 &80 SURRL XL uBE ExETL L8P a circuit 27
20 formed from the set of elements shown in Figure 18. The
inputs are connected to the input source 2 Va, the inputs
D1-D8 are connected to the data bus, the outputs SP.NXT
transmit the loading signal for the next display memory

23 to the subpixels for the next block of (n,m)

25 subpixels, the inputs SP.PCD receive the loading signal
for the next display memory 23 which comes from the
preceding block of (n,m) subpixels, the input M.DIS
simultaneously receives the loading signal for the set of
display memories 22 for the set of subpixels of the

30 block, the input Reset simultaneously resets the set of
DFF 25 to zero for all the circuits 26 of the block, and

the input C simultaneous applies the clock signal C to

the set of DFF 25 to the block of (n,m) subpixels
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15 w) the set of 2n basic lum nous units 1 form ng a subpi xel has a conmon
el ectrode 8 which is connected to the input source 2 Va, x). the | um nescent
substance 7 corresponding to a given color covers the set of 2n basic .
| umi nous units 1 20 form ng a subpi xel which can be sealed by a neans 17,
the means 17 also able to serve as a conductor between the common el ectrode
8 and the tonpuoecsedrcei2 VaatctotrHencrsi deocof the nefbssii7 isrebatreddby an

i nsul ator 13 ﬁS % the 2n basic lum nous units 1 with n transfer gates 3
whose | ogi k8 %Wé E-L1-Ln are connected to a display nemory 22, itself
connected to a next display nenory 23, forma base circuit 24 having n
inputs Dn, an input MD'S for permtting |oading of 30 the display nenory
22, an i npaighk&XE0f drs par tiittingg dicegifary of tthe rebactdisplayciheooiy 23,

and two. term nals for copnectiqn o the input source Va. . a base_ circuit
24 o 1 ngTATELBEI Fe HepoFhoPhde ol oF SRS FRRuL S DILbr THEMS of e ¢ he
subpi xel i8n40n, QLML IsOMAeNAr £56 Basi CildHH NOUS RERS lvycongected to
one or 8 transfer gates 3 in such a way to each control one or (2n-1) basic

| umi nous ubats RVBandShaRChignambreedr Bramt (di dpl &0 merony, 228! condect ed
to a one or_8-bit next display nmenpry 23 for-use in_applications,requiring
rmnochrorregla‘?%lﬁl gfpgc?rsgélﬁs}r\%i t“'hh ﬁﬁggﬁggt Chfal 2Fonés %ﬁé‘t‘ﬁar%nﬁalr’f)% numeri c
and/ or graphj®) . or FEeRUtheNBeB@hnaRGOE Rl ,divgiildy i esdsredfod@) all

t he subpi xel s form ng the screen and each represented by the base circuit
24 ar donbectdr t d@rdgimomignsik BuPlsy R | hpat sSER- BE MEHERE a

Loading | nguto L0k Lbs, dial & BT Vel CoBEet 8 Babheen doied s dcsingl e

si gnal source S, 715 each subpi xel I's assocliated to a ce 2
whi ch is atligpgabaf bup- hlasp aconp+b Bt ngoad copuesPoodhngcted tthe arexut put Q

of the device 25 ¢ recedi.ng subpi xel, .if_one exists, or to the device
whi ch send&® 18- &4 &gd%t}n th"lbu pcﬁHﬁ@H‘%ﬁ’td"hteﬁfafo F}ﬂﬁuthoiﬁrl-rE% for

the base cifgiil 24, eRE cag¥USesranchapWrdRLidly reasbykay aselmeak signal
C synchronized with each 8-bit word on the bus, an input R for receiving a
Reset 18i gnéll, Mlor Degddttysi ngoarénd fPEp-theop W | Psxphi tFaPixseht e(Nd@® out put

Q 25 conn o] I j.NQ; | M o] e i shta 23 of
t he subpi %af‘?%}% ttget %’gdq!eﬂphﬁe&%&%? t Eég%%v?géaggaofy%g%ne% éﬁ‘gg@% t if one
exi sts, sutisgley eamhrafst 23 siseertiss sabpfwettsidror of &£Hea nkloftka Ghi ft

nput s P A1 E R R RUP IS B (T il coh SoStbgkel 86 AAbr e
signal progagahes dgpmda fld pfflopidputs fbippd | op, Fajleni1g. | oading of the
subpiégl in the next display nmenory 23 correspondi ng 41
Figure 21 is an electronic wire diagram of the set of
(K,P) circuits blocks of (n,m) subpixels composed from
the circuits 27 described by Figure 18 and forming a
screen of (K,P) blocks of (n,m) subpixels, in accordance
25 with a first preferred embodiment. The circuits 27 of
(n,m) subpixels are connected to the same input source 2
Va and to the inputs D1-D8 connected to a common data
bus. The loading inputs M.DIS of the display memories 22
are connected together. Likewise, are the inputs for the
30 clock C and Reset. When the preceding block has filled
all its next display memories with the data destined to
them, the loading signal M.NXT appears at the output
SP.NXT to load the first subpixel at the input SP.PCD of

the next circuit block of (n,m) subpixels. When all the

26 T



to the 8-bit word put on the data bus, and corresponding to the next color
intensity that will be displayed next by the subpixel, dd) for each

subpi xel form ng the screen, the base 5 circuit 24 connected to the device
25 fornms a circuit 26 whose inputs D -D8 are connected to a conmon 8-bit
bus and whose input SP.PCD, coming fromthe precedi ng subpixel, allows

| oadi ngs ofcitminaxt27i sphvay fEMyy 28eiancdexavidigs e Punpibr8BsNXEB ,for 10
transmtting a Ioadlng signal of the next display nmenory 23 to the next
subpi xel , %SC%@ﬁm@liotaelsvﬁ@lw éeﬁ0§r§@mn>@é|n§

recei ving ¢lgek G n;gaggcgagg thasianal M DLRf ord oagl ng.of e diopl ay

menory 22, or connec |on to thé 1n solurce ee) a

bl ock of nrdenmazf 28.(n, A} shbpi xehents ftdfemerbmlw smgﬁgnatfed aihecui t 27
in accordance with the circuit 26, where the inputs D1- are connected on
an 8-bi? cEPSN BRI wiertenthe ? nple SpPupdh, D& mtﬁﬁtZQlﬂW&Maéleﬁruéééfdl ng

bl ock of (n, 1t%“b£{é<eéz§38§#é9"‘6f' eadi-ag +Qf otf{:eall di sakay d]rI% £

and havi ng“an out put or transmtting t |ng Sl gnha he next
di spl ay nememprizst @3 eexalbl otkcofitén,2 Tmirsubpt kel d;spmdyhmenmllemput S

common to all the 25 screen's subpi xels for receivi nﬁét he cl oc_:L C, the
Reset, and“fhe ¢ gl WIASSS FRRCHoadi hg®i e 4R spFayeREMBRY Y22 114Rd afhe

terninal s fighgeonagshi on (Bthilke | ppEtuseUrerI? ¥ao3aed e whi th at‘l“-ﬁ@m)n
transparent el’ectrode 8 is added on top for fixing the set by 3

i nt er medli ampnok rmedie 1d71mlatmdn thegentegreafoesdiatuin 345 fen):lare\wdeo
soreen Navin . O1EsPLeotd SRl S| SLIELCE 3 AN B0, B LokeC

circuit suBStrat® onpriSsihg ah P eonmon fputs 42
D1- D8, an a,hpayt @lougicecwia,s ai4 snedf0r kinkidg heégai RpUts, SE’uBEDthett he
out puts SP. NXT and havi ng i nputs common to all the screen's subpixels for

g

recei ving the drs@e &stheamdedelr tHrrgfhabt MPDILSS Y $hendhptetsour ce 2
Va, gg) thp p&éaxsfofche m@pg]%é%eqmsltéé W£S, 9n2§z<§ot%é@@s?gusssez§ubp' xel

by subpi xe he RGB tri s formed wth the [ um nouS substances 7
deposit®ed BY stamen priliel ngopatoivhe tonesgpacat¢ r Shspaimerge 10efuppbrt 6

I d f-th f, f, mh d I
Curtace 1 SBE onE ledd nHTSHRG. SURBLR SOfor MAHLE he et o8 andCBALh

represent edchyetrbe. bageeCididtil @4raseeofonhectrtilde st dwa@e 2hewhi ch
is atype Dflip flop whose output Qis connected to | oading |nputs M NXT
for the nefetai s"pﬂ%@ﬁﬁﬁﬂﬁﬂ’tr& 58 yYyr g@gscorot hedshsuppPREke! tifusaf or mi ng

acircuit 3lrtet eaaledid P! 8 ofnsCrifbol esfs,s&%ualé he Heitfidd StRE the
next di splay menories 23 are all connected to a 24-bit data bus in such a

way a2kt o reselveionreef 8-tia woede.in pleal |sianwie esgordi g t smageri pl et
at the samg Liig: 985N WA IBYSHARIY SSLOD LookRaGa kNS PEETBLLI NG &

clock rate
equal to 640 x 480 x 3 subpixels x 25 images/s = 23.04

MHz in Europe, and 640 x 480 x 3 subpixels x 30 images/s
= 27.648 MHz 1in North America. For high resolution
25 images, for example 1600 x 1200, the clock rate is 1600 x
1200 x 3 x 25 = 144 MHz in Europe and 1600 x 1200 x 3 x
30 = 172.8 MHz in North America, which are not difficult
rates to achieve for video circuits that are entirely
digital.
30
Figure 22 is an electronic connection diagram of a video
screen formed of (K,P) blocks of subpixels, as in Figure
21, according to the first preferred embodiment. Shown,

are blocks of subpixels 27 numbered from (1,1) to (K,P)

27 T



25 three times slower for |loading of data into the next display nmenories
23, jj) the integrated circuits 34 can have shape of a square, rectangle or
hexagon arranged on printed circuit substrates 28 having a shape all ow ng
30 inplenentation of video screens of reduced thickness and whose display -
surface can be planar, cylindrical and even spherical. 43 CLAIMS 1. A
digital videeasgkeenotevi CasGift Si2Bg QRECRr 1®r & Pirit@dCi Eekihit
substrates on which one or nore 5 integrated circuits are connected, the
one or nor 8UPAtEgiat e cvhéaht &higdienp edvBREAShrcaNGTaE-igidecehei B &y

surface, t i spl rfac ver e_of e_lum no ubst ances
excited bygﬁﬁgkgnf%%rg?ég?chggfggﬁglg%bgﬂﬁﬁd%Pﬁgétﬁ?ufﬁg Qf?alEsﬁdeo
screen 10 daplee cCha+pEt edd zedei Ndabat o), f eheeaslhicsubpi o3 MG bebengi ng
to an image point displayed by the video screen, there is a certain nunmber

of correspbRafhBIbaSec Nt FoEP la memP TR ath Ee tnexbableckhefon fl ux
~e 15 correapgnding tngn sHhANSIdY Rip basl o COh S SR et Lyaked, D) the

basi ¢ | um nous uni orm ng eac ubpi Xxel connec t he
one hand, memartesmdl tetmiinnalfraim alsuigrddedinpublsokiree 2ubpixebst he 20

ot her hand are activated or deactivated bé the internmediary of electronic
swi t ches 3t?ﬁaF?SP&ﬂ&%ﬁﬁ\Eﬁﬁm%ﬁﬁﬁﬁﬁgn%rl PUEBnfOL oM BFMHDLERNBAYSC

| um nous _Uf'&ééiﬁ%ats i@ 15aTEDEs MB £t 1aN04NeE1 & ¢r HeRBl-1QE, t hegd NBHOCROI Ce 2
Va according to 25 bi'nary words that are applied to logic controls, the
bi nar ylOnor sisguat r €spondli thet Rasdtuesi¢oaldesiAkld tbeorirnftmmndiitdresi§or each

subpi xel, ¢)_each.activated basi.c | ym nous unit mts the basj¢c flux of
phot ons \ﬁ%,afﬁaglﬁon?r? nio\Ts 8Fl§5e§ul%JeEFija§hisd‘3§’,S %h E'Bﬂbiﬂjego‘(f\ft h
ot her contameslst 06npWSeehdiasi ¢ikkbuxsefephot oftsr ~amiliedaat 14 hgesane

time by other basic |um nous units 1 of the activated subpixel to which
t hey bel on3CredN f YifmhgUtontt nieLadt e sEeHY ntPuYsSer external video

circuits. The preferred embodiment of the video screen
15 achieves three of the five characteristics identified as
the objective. First, it is an entirely digital display
device that has a small thickness since it is formed of
an array of (K,P) integrated circuits 27. Second, the
refresh rate 1is very high and independent from the
20 resolution, the rate of change, and the image display
dimension since it is uniquely the function of the input
voltage Va which causes the luminous impulses of total
basic flux ®&sp. Third, each displayed image appears at
once, without any pixel scanning or matrix addressing
25 since all the circuits 27 are connected to a common data
bus and it i1s the simultaneous loading signal M.DIS of
the display memories 22 that transfers all at once the
contents of the set of next display memories 23 to the
set of display memories 22, such that the image appears
30 globally 1like the image from a motion picture film

projector.

Two other preferred embodiments will now be described for

a video screen having the same characteristics, but
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pul sed flux of photons asp that corresponds to the color intensity of the
subpi xel, d) all the activated basic |um nous units 1 of all the subpixels
of the screen emt basic photon flux 5 ~e in a continuous nanner or at a
gi ven inpul se rate, depending only on the input source 2 Va, depending on
whet her the input source is continuous or alternating in nature, e) the

i mpul se raterodfetied sabref i@l fidaxlasmith0 €& r espeRrAitient oot he neol or
intensity emitted at the sane tine by all the subpixels for all inmage

poi nts of tHPRictRleh, teolthesguiids €bSALAEf FEFRIVatE AANAnthaagd s#ilepy ayed
by the vid en,, a | Sgd S, YN - i.on_of i source
2 Va that ?@enﬁoﬁx{fi %&ougggr fa% ag ve("rzll-L r%lqtﬁe%g)g%}lﬁi t%gl eé‘{bgmt’{;%lus}]agoure of

t he basic lpimelousandifinglly,) 4 oridachsctdgt xel , each associ at ed
el ectropnic switch 3 has a logic control connected to an 20 output of a
fli p-flép formng a display nenory 22 of the subpixel and uses a | oading

display in orJ | u i par ; r in o_the
col or inteﬁgﬁ¥§géigglé§e :%y%?hégéﬁég?gg%e 2 %ﬁgé%%éiigggggg#nq% afm 1
char act eri Ddedadkn dlfiat (na)) t rebpdixall sconesnuius Filgueeor 1pul sedmaisiy a

correspondi o the color intensity emtted b subpi xel is conbined with
t he total %ﬁﬁ¥$ﬁu6ﬁ% ﬂPu%”orSH§P§éﬁﬁ§%pl@orF FRGRG t 59t hé c8P6PTSD

intensity gggtffe%e@ ¢S §anEnt i Me @B{etH%tfe‘ﬁ‘%o(ﬂtnlé%rti%‘r&bpc%fﬁegﬁbp&lﬁlgﬁtsher

formng a triplet for obtaining, by the addition of ree colors, the

col or t Badcorhaspondengtiange@nsoi idengbcal by ot hhadonbr matlieenrdbetihr ee

colors for .the.set of. gotal cantinuous or pulsed flux sp_correspondi ng to
t he intensﬁpy%B'L%ﬁﬁ&#é éﬁQ%égiEﬁéﬁkéb%%nelffﬂ% %§ éi§€5u5p9§8P§9P8rning
the RGB triopl etmw) 5 Ifieresaldfi nege pairaudtst hef efsapicenrsespends faual |l the
colors of the imge di splayed by the video screen, 3. A device as in clains
1 and 2, chBp#ét @rlieze&m?nltnﬁéﬂttrs ]RF HCRA1TIFBadiv§S nPfint s1t &t HY) f EPB-f1 ops

for the  15ading a line (m) of circuits 26 for a current block,
15 and (m) outputs SP.NXT with index (1, 1 to m) for loading

a first pixel for each of the lines (m) for a next block.

Figure 24 1s an equivalent diagram of an electronic
circuit of a block of (n,m) subpixels in accordance with
20 the second preferred embodiment. A circuit 29 made from
the circuits described in Figure 23 has inputs connected
to the input source 2 Va, inputs D1-D8 connected to the
data bus, outputs SP.NXT indexed (n, 1 to m) for
transmitting a loading signal of the last subpixels (n)
25 of (m) lines for the current block to the next block of
pixels, inputs SP.PCD indexed from (n, 1 to m) for
receiving loading signals coming from the last subpixels
(n, 1 to m) from the preceding block of subpixels, input
for receiving the simultaneous loading signal M.DIS for
30 the set of display memories 22 of circuit 29, input for
recelving the simultaneous Reset signal for the set of
DFF 25 for circuit 29, and input for receiving the clock

signal C simultaneously applied to the set of DFF 25 of
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di splay nenories 22 for all the subpixels of the screen are connected
together all ow ng sinultaneous |oading, b) the inputs to the flip-flops
form ng the display 15 nenory 22 of each subpixel are connected to outputs
of the flip-flops form ng the next display nenory 23 of each sub pixel,
where the | oading input permts |oading binary words corresponding to the
intensitiegigtunext 200l ars tdwdonmdddcde ROt sphayedetah@r Pyekbersereen's
subpi xel s, % t he bi nary words corresponding to the next color intensities
that wll Qﬁéﬂﬁéﬁed next by the subpixels are put on the inputs of the
next display nenories 23 by a common data bus which 25 connects all the
next display nmenories 23 of each of the screen's subpixels, d) a device 25
permits | oadignget 26 iinpuin welbclrent eerbnbiedal ynWalid giraio dhea sybakyel '

next di splay neno 23 such that_when all the next 30 display nenories 23
of a1l } hes§EBBPxeﬁ% et t e OFcr é8nP havel ¢@eei ¢&€d (et sadpiwsdds destined
to them a Lie o] qup he d Iay
menori es 2§égg9§%fb§hgﬂgg#eg% sS%S§§ %éfgﬁ%%%n%ggégﬁﬁ%Pgneougﬁ ransf er
46  of thereoriPentlsimefs tdi® nNEXt cdirgpliay EOthes 28etartrfaelg@dsp$raya
menories 22 to display all at once on the screen next image inits
entirety, &yPRAFFe ?ﬁe VihgR i $5di dpl ByLAtEA |?%r%#&?re§9b$ ratg pefmanent

manner or ah:8-8bNEBcE bRs ARG n_eesﬁngee%gycm O k23 oFang @sgigeﬂgd with

a set of binary words corresponding to th the next Tnage at a
rate tHat tepedrids mﬂnaﬁrirﬂﬁﬁ;ﬂﬂt&mgebyatﬁagumh<3@2an et r édaltut fon, hence
10 allowin ratio he npext i nmage

| t han t f
froma refgﬁgﬁp ate o?m)[ hé& dlg%]g% g&ra o %’fCAg ?31“&2 §?i nf%‘—l‘%?r% 1to

3, characterpaed Mnpthat(1}5 ﬁ@ﬁhthéS|$lﬂéﬂnﬂ@)d§ dikpldyl sehddB3eLebl 14
cont ai ned betmeen on one hand, a transparent support % coated by a
| uni nescer®f s @fthnedne af) b%”%neéF@ct 6aeks Gfre@ﬁlysébﬁhééiéd apean

| NpUt SOUT L o g 30E. Qhd hesgthalo ety gﬂtg{?%" . Rk1S UPPE! o) e Wi h

is 20 provided a capacitance 4 surroun n 1 nsu
capacilbanceedei Ag shdryedudayo disgpo s 281 nfoan teleecsa"nmjeliﬁeon(um aodi etlestric

12, which itself, d n el ro 1 th t i s connected to
transfer gf%ﬁeecsfél%l gh g c@{:—n@c‘t ede@}? ﬂ%sét rJré?F Bt AT 2f1 't h%tal nput
source 2 MenéUedixt hal sgeRenaeng rgn Aher st atiee of ike | @@ Cale IRk caatrol L,

the transfer gate 3 either conducts or bl ocks appllcatlon of the I nput
source 2 V8 gonmechedelpcdhss 1eading minputo ) Harbletefiized inexthat: a)

oni 22t on VAT Tape Y (hat T ERar SerarIali CoP PEs préseurd and s o
conpogPti dhis manner, the data is loaded line by line for the set
of circuits 29 situated on the same line (P) and
propagates line by line (m) for blocks (P). The second
embodiment for assembly allows for a data stream on the
bus arriving at inputs D1-D8 corresponding to each
25 subpixel, and which is directly compatible with the data
stream issued from a line scanning and frame digital
video source, since all the same lines (m) for the lines
for the (K) blocks are filled one after another, to fill
the screen line by line. In the wire assembly described
30 in the first embodiment of Figures 21 and 22, the data
stream is modified since each block of subpixels must be
filled before filling the next one. In this case also,

many similar screens can be connected to form an array

without using external video circuits also, because all



47 b) the input source 2 Va therefore generates a periodic input voltage
with a peak-to-peak value slightly greater than a multiple of an absol ute
val ue of the ionization voltage ~Vi~ of the gas 14, 5 c) the capacitance 4
can have a value froma few pico to dozens of nano-Farads, depending on the
conductivity of gas 14 when ionized and dependi ng on the val ue of

i oni zati onthéme shigridiat i srédesiaved 1apikasienti maeTe goindd® baskeufbux Vie,
and determned to limt a 10 current discharged by the source 2 through the
i oni zed ga8ulatrafd é8tch-up the input voltage Va to maintain it at this
value until a next ionization of the gas 14, which thus always acts as a

pl asma functioning in a node of subnormal or normal | um nous ionization 15
i mpul ses Wrifugas RBStanhaneqes tvhieNtccronstin ol Mrdheopraeseofoa few
mcro or dozens of mcroanperes, d) the electrode 8 is a fine conducting
grid oP i sth¥rafspgabeixeds. | s ndls Figpgieselsd 15w ekt Bedla3dine dasiad, 20 e)
the | um ne nt nce, 7 onpQsid | imlar _to that -used,for

pl asma scrgéﬁs,fgggi%gé f%lep?gpiggfraﬁgg%%hlfﬁen%%niﬁgusﬁﬁﬁﬁjbeleS
emtted byatderdascddwiwhern i ohized p rieflea dedin entisd it ses THe heahag a

vi sible mavelg&gih characteristic of_its conposition, 25 f) when the
transfer gAMLY RDcKEF bfiPHECappPi ciat i S e/ ofildhsi Ghgl same

correspondi gt 9 2nk0ghepGeot EQkebt tRtI3%14 q.%ﬁ%rﬁ 4 g8y 20 § he

basic lumnous unit 1 is inactive, whereas when the transter gate i s made
to cordfuctfdy ailogtenspymdly cdomdésyoridiengthvea 8Arkogdits cohtfatmingt he
basic lumnous ,unit 1 is actiyfted and.t he gas éépionize on .as an

absol ut e VAl 08%fF FHET nple Rt iegEti04E apptT e§CB0 REF 'hgl%gsa Al 10 is

equal to tdwerabsakutfevdd Ue40bithesdedd zabi othe/ ok haae s~ VhI=DSUGhnt hat the
current 48 that it conducts charges the capacitance 4, which catches up
to and therrehErhsing exanphput thel E4gkivaveirdee amse digHiiuted it st opped

until the ahsol e qf -the d | t Qe ~Yax= | ce in, egual to 5
t he absol ute va%%%p% ?hggi&n?zé??g#hﬁﬁﬁtégef§v¥2? gggggéngra é27§%%ther
| um nd@s ifqul sedl5 t lthiatwi thebelbrdhsfor medut nt¥. XDt hef basé ¢ dant nous

[ I 16,. t f.lum ionizati [ | 15t f d int
| uni nous (s TETE 46T el §7a Fohct FBR of NERE 16 364K 0 peak VAl ue and

the frequemnhaftddietbnpiie veltaae \@, o8f bHie val ugn@f dHke baeppégatipn
voltage r ~Vil of the gas 19, and the value of the capacitance 4, and is
the same PEFTHES thRAKNT VRt 945 1 FRhRNOUSMBALES 23f derathe mexdubpi xel s

form ng t%ﬁxel using output P.NXT, and that the input D of DFF 25
20 1s connected to the input P.PCD which receives the
loading signal coming from the output Q of DFF 25 of the

preceding pixel.

Figure 27 1s an equivalent diagram of the electronic
25 circuit of a triplet, referred to as RGB pixel, 1in

accordance with the third preferred embodiment. The

means 31 is shown in Figure 26. The connections are the

same as in Figure 17, except there are 24 inputs D1-D24,

an input P.PCD (instead of SP.PCD), and an output P.NXT
30 (instead of SP.NXT).

Figure 28 is an electronic connection diagram of a block

of (n,m) pixels 31, as in Figure 27, 1in accordance with

the third preferred embodiment. The connections and the
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15 screen, and thus corresponds to the refresh rate of the inmage displayed.
6. A device as inclains 1 to 5 <characterized in that: a) for each

subpi xel form ng the video screen, a nunber 20 2 to the power n (2") basic
| um nous units 1 are assenbled and on one hand, are all connected to a ’
comon termnal of a suitable input source 2 Va, and on the other hand, are

activat ed gefleacdh vated shyniaari Mieryrms afy ekstdtivapstie eescBidavi ng
logic 25 controls L1-Ln that connect or disconnect 2n-1 basic | un nous
units formidd &F suibpe xeB . at Thake saneat greupdngntthelm)t erimigmlf@f (mput

source Va,_.depending.on the n-bit hin rds that correspo t.o. t he val ue
of desi recf;lcrocf)l‘blrnc? ng&nsiﬁ?c?’% t eaqugblx’x\é\él?a%%dtbt%atlar é‘%@ ggpllﬁ”e%s on the
| ogi ¢ contddirfedtled ntsucingitad B1vabugs wHatokde i dLNSid i enpankt ted by

| um nous inpul ses 16 for each subpixel are emtted, 49 b) the set of 2n
basi ¢ Punithsugiami t&iapiay nemeaiesibpdx EPrhifea remanshing exitiedde & ahi ch is
connect ed e, npyt source a, t I um cen ubst ance .7
correspon i'%géd:o(llé’ g:iveflo Sﬁgbl (%chov%ear% Fﬁg slire%arbgT%ané%g‘%?ésl ani nto}hes units
1 form ngpdxllpitcyd e atescan e lseal vl DYNXT meansl e mhe means 17 al so
able to serve as a conductor between the common el ectrode 8 and the input
source 2 Va if the inside of the neans 17 is coated by an 10 insul ator 13,

d) the 2nghasic | ygi noys i I Mith e s apsher t i
controls Ll-%ﬁln ar eg]cogr')lﬁecéltjrgdtelﬁl(l)l gg&l spl ay rrgm?rﬁy gg e?rtlé:el %c%(;etrfjr?g'glcgd to a
next d0splcdyowrnorof 23he flotocla dfisénon) cpike24 haviarngomdanpet siibm, aan 15

input MDILS.for permtting | oading of t di spl ay, meppry 22, .an input M NXT
for pernmi ttimhg IFg‘%\edfime?ﬁr%‘i? ‘?Iﬁléo‘ﬂje&%nai splt}z'g? r%ﬁb?%”??)g?aﬁasf:%gﬁgr f¥nal s for
connecti oribRriehezs npyt SnH&e M. 130 o7 - mAnHBYi GRIaS: iidh1c! 8b M gure

characterized in that a base circuit 24 form ng a subpixel may include oné
or n=8 i npdts Prent hadB shecdatpebygbpisxalow s24 obhed reoneehedoto256

basic | um; unints. con ed o] I tr fer te i ch a way
to each g](%ﬁﬁ%ls orl?e1 oDr%425 ?g“%ttl) tg‘gsi gglagrlnn ous'}%%?ﬁtts %% a%&éha\%z{g a one
or 8-bSt display memsyi@? @6nniot edhto mrereding 8phikklsexdrali FpPap nenory

23 for use in_applications requirin nqchrome di splay_screens with or
W thout haPt- fonds Fhat 25fe LIharimel PECARE GGl & RS r BqdFteng 30
pol ychrongoyi dae diekRl 8y cskisears. pONxA devi getasn)n clainms 1 to 7,

characterized in that: a) all the subpixels formng the screen and each
represented by the base circuit 24 are connected to a 50

Figure 30 i1s a connection diagram of a video screen made

20 up of (n,m) blocks of pixels, as 1in Figure 29, in
accordance with the third preferred embodiment. The
.wiring and operation are the same as described by Figure

25, except that the printed circuit substrate 33 of
interconnections on which the (K,P) «circuits 32 are

25 connected transport a data bus of 24 bits connected to
inputs D1-D24. The advantage of a data bus assembly of

24 bits is to allow a reduction in the loading rate of

" the data into the next display memories 23 of the
subpixels, since the data does not arrive one 8-bit word

30 after another for red, green and blue, but arrives in
parallel at the same time on 24 bits. For example, for a
resolution of 640 x 480, the clock rate is equal to 640 x

40 pixels x 25 images/s = 7.68 MHz in Europe and 640 x

480 x 30 images/s = 9.216 MHz in North America. For high



comon 8-bit bus by the inputs DI -D8, and have a | oading input for the

di splay nenory 22 connected between themto a single signal source M DI S,

b) each subpixel is associated to a device 25 which is a 5 type D flip-flop
conprising an input D connected to an output Q of the device 25 of a )
precedi ng subpixel, if one exists, or to the device which sends a 8-bit

word on the bu]; connected to tlrile inguts 1 - fOor t;ezcggse E’i rcuiiLt 4, and
conpri ses AR APLECEP FB195% el Vifngc A €1 oK %i n 'sym@fRr ont 286 wi t h
each 8-bitrywedign 160 bys, 12001 pAWe1R fQr Jsecehyidg/a Resgs singnaknf or

resetting the DfIip-roB to its initial state, an output Q connected to a
| oadi ng i NPpaEome NTAf P00 ha AGREL @iigsllsy xneforinaa® sofs t=hed Bubpikal iand to

the input 15 f. the device.25 of t i.xel, i i sts, h
that  ench BT=The Aedaire éishere® divh PUERRSr LEcRRReRLERe 810
each clsockaeglgen G & natht BREDYSHYgptasentigdot eitbeitsputs CP of all the

devi ces 25 of all the screen's 20 subpixels, a store signal propagates from
Dflip-flop to D flip-flop, allow ng | oading of the subpixel in the next

di spl ay 23 rre ndicng .t o - bt woed_put, . data bus, and
correspon |ng€y?o tqrc%lceE ne>§<)lt%oco 5rgei nt Ié"ﬂgff??@%hé?%gﬂ b%g%l?égflgcgd n%:t by
the 25 subgbhpedtivhs f arrecacicisishpickelbyf orciiengstheesst een, Fihet paschei rcui t
24 connected to the device 25 forng a _circuit 26 whose inputs D1-D8 are

connect ed ¥V H CothR Wit Dus afid Séde FRBEESSP-PED, tomi i ¥50h t he
precedipng ositﬁtagme' na39ndl | oWs-d Aadidgs nebihlesnexd i spl ay Jregpr v, &3, and

havi ng an o ut SP.NXTfor transmtting a |oading signal of the next

di spl ay nmemoreer23 $ecomd, neke swifmiesd! ,ratrel havhaghi aput sircEpenddre: all the
screen' s s bﬁi]xels fgr tecei ying .cl ock Reset,, and th% signal 51 M D S
for | oadi fg of% heSd? BF%\?HHE Fy 2%9%n i TAFS FBY EBAnECSRNRY 0 the

i nput sourgignehsMnH. oA de\d Cemagekn Cl @hired] teadh ehspasyesi zethde that a
5 block of nlines of m(n, n) subpixels 18 formed as an integrated circuit
27 in accORPRFES width tABCEI r cWilttPERt WiRF %t heSFHPRIRI D1OB8 Hed Kighnect ed

on an;§- bi tdd}%@"é‘l@lgbus, where the input SP.PCD, coming froma preceding
bl ock of (n,m subpixels, allows |oading of 10 the next display nenory 23,
and having an out put SP.NXT for transmitting the | oading signal of the next

di spl ay menor 23 1.0 a next block of (n, m subpixels,, and_having _i,nputs
common to éﬂ%tehe 3tslcr eeh’ sasu%bcﬁigl SS%S?ePec B\??ﬁagt hatel oglfl&,c%?el Reset ,
and the sicgnalt itmeMtB.S f pachoaditg ddedli spta@yitrenn)y 232, 0:an82} han
termnals for connection to the inEut sqource 2 Va and to which a conmon,
transpar eRCCOFERNTEde B s ORI Rf oRNEoF TG R T Hel R@t PER fEREed
interopdi QbhoRfi @RS st QHad the ivkedl Bl edrSad CYl tyi3h-h 2811 0ws

the photon flux 15 emitted by luminescence of the ionized
gas 14 found in between, to pass through. The electrode
is common to the set of luminous units LU of the
integrated circuit since it is directly connected to the
25 input source 2 Va. The set 27, 29 or 32 and 8 each form
integrated circuits 34, which are wired to form an array
on a printed circuit substrate 28, 30 or 33, implemented
according to one of the three preferred embodiments
indicated, and have paths for the source Va, for the 8 or
30 24-bit data bus, for the clock C and for Reset, for
loading M.DIS of the display memories 22 and for loading
M.NXT of the next display memories 23. To obtain colors,
a transparent support 6 is placed on top of the array of

integrated circuits 34. A matrix composed of three

33



10. A device as inclains 1 to 9, characterized in that: a) a video screen
havi ng a one-piece display is forned by arranging, on a printed circuit
substrate 28 conprising an 8-bit comon bus connecting to inputs 25 D1-D8,
an array of circuits 34 and for linking the inputs SP.PCD to the outputs
SP. NXT and having inputs common to all the screen's subpixels for receiving

the clock GupthenResety the si<paitMddl Snanghthei hopyst soarce & Vane30 b)
the array of circuits 34 constitutes an excitation source subpi xel by

subpi xel fbranﬁEaR@Bttﬁqﬂnﬂ@tférnedDﬂpﬁhd%W@ p@mﬁhﬁmisGb@P@ﬁaesom,

deposi ted scre nt|n ont t.h iece tr rent._sup ort

pl aced on F%% g#’ ?ﬁe J’tt 6?38;]%1 nlgnﬁfzeenscree ~9\,h5§§ §8F3y
surface isopf N pldb(l@r 1{bheA d@\/é Ceustahcdsai ABel éﬁcﬂ@edcw agheri zed
in 5 that: a) the subpixels form ng the screen and each represented by the

base ci¥ cuimpRisesr eckomietiat tfdux dévi cenbtemi &y i $he t ypeeprateg flop
whose out put C%l]gsc%nectl d t%gnoalqﬁ%lnrbm%] l_A\éll\g(T J}% éhﬁ?&? t .di spl ay 10
e

menori es 23 %y groups “of “three subpi X ormhg a ¢ t Si for
each tripleidef 8creerepai npsinbinghehaputs afvdieainext sdibgabay mepori es
23 are all connected to a 24-bit data bus in such a way as to receive three
8-bi t wor dSUPRLFat al PBIFOciRstRMRITTIRL TS E5TaUEFPplPéy éFﬂPH% SarBipgme once

they are givencRerm-ssi on,te.lQads; PELRFLLL NG A L] OEK At e times
sl ower forélgaglﬁé 8% "dat a ?%to q%é&ﬂg§1 d?sp%ay néﬁ%}ies Q%EQZO %gg A

devi cellas manyl@arimtédlecintejtasedstirateast 88f edfangl 83ounklexaganhsubstrat es
28 having a of video screens of 25 display surface can be spherical. 1 to

11, characterized in that 34 can have shape of a square, arranged on

printed cifguthishapReld 0ntRg ifeRireme s dan vedused dhliakdtes syianéh whose
planar, cylindrical and even 13. A device as in clains 1 to 12,
char act erllzﬁiadt@ nPERyidened LUidan BersEmplaf fredweed shifkasss| anss,a 30

elect r ol U flescent gaP%?f%Yt 01, eBEEM, G AC L QWL 0BSC ey 1 25T GRS

liquid crys emtting po mer or
15 diagonal, referred to as a glant screen.

With this type of integrated circuit, cylindrical screens
can be implemented because the integrated circuits 34 can
be connected to flexible printed circuit substrates, and

20 the support 6 that goes on top can also be flexible.
Since the integrated circuits 34 can have a hexagonal
shape, 1t 1s possible to connect these to a printed
circuit substrate of the same shape and thus obtain
spherical screens.

25

The objectives concerning the five principal
characteristics of the digital video screen device
implemented in the form of an integrated circuit, being
object of the present invention, are thus achieved.
30

Thus, the digital video screen device comprises one or
more printed circuit substrates on which are mounted one
or more integrated circuits covered by a one-piece

display surface which 1s <covered by one or more
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53 14. A device as in clains 1 to 13, characterized in that fromthe base
circuit of Figure 15, a video screen is inplenmented with a matri x of

subpi xel s | oaded subpi xel by subpi xel by a classic X, Y nmatrix addressing
device 5 such as those used for diode nmatrices, LCD or plasma cells. 54 . A
e. AL .A(9?7. AuL?. Au’, . Aa9R A(9R AaL?. A, 9R A; &R A(L, . A(97?. A, &R Au&e. A(9?. A

A(. ANge. A@my%dSEeﬁﬂ_suhdtaﬂMes e &e cACEReA 39 A, Lﬁﬂ%@pﬁted

L AL, DAL AU ACT, LA(9R ANL, LA S A T CAS. AR A9?A DAL
CA(s. A( LEiscuits piagesl arglerpeath, such that:

s AN . AC,(**={d-w/3U-}vqgl gb] X ca]ca] ca] ca]ca]ca U c”a]ca
LﬂcAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]cRa]c<a
U]c<a 4Bl a0 for each subpixel 18 belonging to an image point
FUN" " #HBSS690RS }xsni d_Z]] ca]ca]ca]ca]ca] ca]ca]ca]ca]ca]ca]calca]calca
] ca] ca]ta] ca] ca] ?:JaTE ¥ cAFcaiha] ¥afeq] 4 e va) EapEa! (19)3* $eEFaine+ -/ /"

1(566P9T<1=7=}= %{8@&’? fé&#&?ﬁ\ﬁ\l sakeal eatd nalical.gaksahcahgahcal cal e

a]J ca] ca] ca] ca] caJcaJca] ca]caJca
U] c”a] ca] ca] ca] cad cla] @ai tt ad RRRRRL) oY SE YugHYblg ¢nEnKnpsRdYngx Lt p5aN} xsni d_

Z] c] ca] ca] ca] ca] ca%%gs] %\% %% F&é(caécagfg]]:ca] C i a(]ﬂgglgaalcg] ca] cal] ca] ca]ca] ca

] ca] ca] ca] ca] ca] td
}4nt xsni d_g] c] cala] g2d £a] caheabaa] aaleal aalcaealsalL£a) calisgl £&] capeal cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! +*HpvxN} xsnid_Z] c] ca] ca] ca] ca]ca]ca]c
a] ca] cH] ca] ca] cadra] edlicafeaneated] cal cdlhma] eakcaheniica] t@a] @a] cahwahca] cal ¢
Z]\(;\?lsul(yEK< " inal of, itable, inpuk _spurce % V. o) a

g" % X uﬁﬁf%ﬁqﬁwnﬁc fi]ggfcafcg]cé]céjcafcafca] anéa]éh]E fca]ca]c
a] ca] ca] ca] ca] cajwrad € alieaidalaar] caledhealeeh] @al cakealkdaat)kd, Woy-/ tRE0333: :
>AAA} DF F GLNRNN' ORRTTTWZXY| wr mhc”Y] J.ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca]%%ﬂ@eﬂ%] c&lfca] CARCEIFCAES] c 8P F@&]Sca] éa! [[0333:

: >AAA} DFT GF GLNR
a] cal }ca] ca] ca] ca 5%%5%‘ Iﬁ%ﬁ L rg?’lééctﬂcl g%f%fﬁ%&%%cgﬂéf fé&cg;g ca] ca] c
! 10%\/@15()- D 109Ir(naud’ 109 (9 - | 109 (he | SA0S0EE {ge to another

' 109 () - * =_{QzX6! y9" 109 (C)P z! 190" 1 O%&QZC cording to
a90 109%&' () - G)Itﬁ?é % OF- 2 P§ned Dohte 130 FC ~#1 09 553
[{Y7!! Q- #10%OHBH& Ar)y- WalrdEl QUEHSHE  )app Fledt 1090 TGRS (doht o ¥4 0% HE' () -
10M 10M 10M >mo%r(}) x[/er)éi\s(NCgé!rresponding to wvalues for desired
color intensities for each subpixel,
20 <) each activated basic luminous unit 1 emits the basic
flux of photons ¢e, in a continuous or pulsed
fashion, which combines with other continuous or
pulsed basic flux of photons ¢e emitted at the same .
time by other basic luminous wunits 1 of the
25 activated subpixel to which they belong, to form a
continuous total continuous or pulsed flux of
photons &®sp that corresponds to the color intensity
of the subpixel,
d) all the activated basic luminous units 1 of all the
30 subpixels of the screen emit basic photon flux de in
a continuous manner or at a given impulse rate,
depending only on the input source 2 Va, depending

on whether the 1input source is continuous or

alternating in nature,
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corresponding to the color intensity emitted at the

same time by all the subpixels for all image points

of the screen, corresponds to a refresh rate of an

5 image displayed by the video screen, and is thus
uniquely a function of the input source 2 Va that is
continuous or at a given frequency suitable to the
nature of the basic luminous units 1,

f) for each subpixel, each associated electrcnic switch

10 3 has a logic control connected to an output of a
flip-flop forming a display memory 22 of the
subpixel and uses a loading display input for
storing a value of a binary word corresponding to
the color intensity displayed by the subpixel,

15 g) the total continuous flux or pulsed Osp
corresponding to the color intensity emitted by a
subpixel is combined with the total continuous flux
or pulsed ¢sp corresponding to the color intensity
emitted at the same time by the two other subpixels,

20 together forming a RGB triplet for obtaining, by the
addition of three colors, the color of the
corresponding image point,

h) the combination of three colors for the set of total
continuous or pulsed flux &sp corresponding to the

25 intensity of colors emitted at the same time by all
subpixels forming the RGB triplets for all image
points, therefore corresponds to all the colors of
the' image displayed by the video screen,

i) all loading inputs to the flip-flops for the display

30 memories 22 for all the subpixels of the screen are
connected together allowing simultaneous loading,

j) all the inputs to the flip-flops forming the display

memory 22 of each subpixel are connected to outputs

of the flip-flops forming the next display memory 23
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10
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25

30

rX'1

7131117 dB=

$6%MMW&&dB:

109438 &9$10%32 09%6& 3. 1098 () -
GAESIEL (59 ) P A ZE0arr g gt 1 P Toseleyed 106
10G 10G>s10%G& (Dated ' tkP%hd ) screen19%68bhixe B] + ++++ dB~_=

10G ' "109& ()-109%& ()- 109%& ()-z109%& ()-109%& ()-
Fl 109& X)) -k} --. /g9 / RXwBFY words corresponding to the next color

intensities that will be displayed next by the
subpixels are put on the inputs of the next display
memories.23 by a common data bus which connects all
the next display memories 23 of each of the screen’s
subpixels,

a device 25 allows loading the input with a current
binary word into the subpixel’s next display memory
23 such that when all the next display memories 23
of all the subpixels of the screen have received the
binary words destined to them, a signal is applied
to a common loading input of the display memories 22
of all the screen’s subpixels, allowing simultaneous
transfer of the contents of the next display
memories 23 to the display memories 22 to display
all at once on the screen a next image in its
entirety,

while the image is displayed in its entirety in a
permanent manner or at a given rate, the next
display memories 23 can be loaded with a set of
binary words corresponding to the colors of the next
image at a rate that depends on an image change rate
and on an image resolution, hence allowing
separation of a loading rate or a change rate of the
next image from a refresh rate of the displayed
image,

each basic luminous wunit 1 1s a gas cell 14
contained Dbetween, on one hand, a transparent
support 6 coated by a luminescent substance 7 and by

an electrode 8 directly connected to an input source
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104] @s10%| & ()-11Y1"10% & ()- 'tY1"10% | & ()- !t32810%& ()- 78P99' :
T<wU3dY7 2 Va, and on the other hand, an insulated suppo

| X&f G100 () - | a&f &10E () - | p&f B10VE () - | —&f $10084& ()-1 56 10R7 & () 21\ 8&" 10

%|& ()-T<l=4= 5£@0= Jl=eh>~\1s 'I'pm@)dle@b/(}a, &cwam@)lqe%& (Suturk9B&dY ) - g
}2&) igﬁ}!&. (1 §) 4!)|>10@{@)4 %x&@l’:?’% c]§P {0 @3%{‘%% %MB?B@) ﬁ%{“?) 16T Res) 1URRE () -
0!'p@) 10% j & () AR iR iIFCo Yelectrode 10 onto a dielectric 12,

5 which itself is placed on an electrode 11 that is
connected to a transfer gate 3, which is connected
to the other terminal of the input source 2 Va such
that depending on the state of a logical input
control L, the transfer gate 3 either conducts or

10 blocks application of the input source 2 Va,

o) the gas 14 can be similar to those used in plasma
screens and possesses an ionization voltage |Vi|
that is characteristic of its pressure and
composition,

15 p) the input source 2 Va therefore generates a periodic
input voltage with a peak-to-peak wvalue slightly
greater than a multiple of an absolute value of the
ionization voltage |Vi| of the gas 14,

q) the capacitance 4 can have a value from a few pico

20 to dozens of nano-Farads, depending on the
conductivity of gas 14 when ionized and depending on
the value of ionization time Ti that is desired as
basic time Te for the basic flux ®e, and determined
to 1limit a <current discharged by the source 2

25 through the ionized gas 14, and catch-up the input
voltage Va to maintain it at this value until a next
ionization of the gas 14, which thus always acts as
a plasma functioning in a mode of subnormal or
normal luminous ionization impulses with an

30 instantaneous current consumption on the order of a
few micro or dozens of microamperes,

r) the electrode 8 1s a fine conducting grid or is

transparent to luminous impulses 15 emitted by the

gas 14,
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& ()-5 10G role 1is to transform the luminous impulses 15

emitted by the gas 14, when ionized, into luminous
5 impulses 1o having a visible wavelength
characteristic of its composition,

t) when the transfer gate 3 1is Dblocked by the
application of a logic signal corresponding to a
logic control L, the gas 14 does not ionize and the

10 basic luminous unit 1 is inactive, whereas when the-
transfer gate 3 is made to conduct by a logic signal
corresponding to a logic «control L, the basic
luminous unit 1 is activated and the gas 14 ionizes
as soon as an absolute value of the input voltage

15 |[Va| applied to terminals 8 and 10 is equal to the
absolute value of the ionization voltage |Vi|, such
that the current that it conducts charges the
capacitance 4, which catches up to and then remains
at the input voltage Va since the ionization 1is

20 stopped until the absolute value of the input
voltage [Va| 1is once again equal to the absolute
value of the ionization voltage [Vi|, and generates
another luminous impulse 15 that will be transformed
into another basic luminous impulse 16,

25 u) a rate of luminous ionization impulses 15
transformed into luminous impulses 16 is solely a
function of the peak-to-peak value and the frequency
of the input voltage Va, of the wvalue of the
ionization voltage [Vi| of the gas 14, and the value

30 of the capacitance 4, and is the same for all the
activated basic luminous units 1 for all the
subpixels forming the screen, and thus corresponds

to the refresh rate of the image displayed,
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common terminal of a suitable input source 2 Va, and

5 on the other hand, are activated or deactivated by
an intermediary of n transfer gates 3 having logic
controls Ll-Ln that connect or disconnect 2"! basic
luminous units forming a subpixel at the same time
to another terminal of input source Va, depending on

10 the n-bit binary words that correspond to the value
of desired color intensity for the subpixel and that
are applied on the logic controls Ll-Ln such that 2°
values of color intensities emitted by luminous
impulses 16 for each subpixel are emitted,

15 w) the set of 2" basic luminous units 1 forming a
subpixel has a common electrode 8 which is connected
to the input source 2 Va,

X) the luminescent substance 7 corresponding to a given
color covers the set of 2" basic luminous units 1

20 forming a subpixel which can be sealed by a means
17, the means 17 also able to serve as a conductor
between the common electrode 8 and the input source
2 Va if the inside of the means 17 is coated by an
insulator 13,

25  y) the 2" basic luminous units 1 with n transfer gates
3 whose logic controls Ll-Ln are connected to a
display memory 22, itself connected to a next
display memory 23, form a base circult 24 having n
inputs Dn, an input M.DIS for permitting loading of

30 the display memory 22, an input M.NXT for permitting
loading of the next display memory 23, and two
terminals for connection to the input source Va.

z) a base circuit 24 forming a subpixel may include one

or n=8 1inputs Dl or D1-D8 since the subpixel is
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10Z connected to one or 8 transfer gates 3 in such a way
to each control one or (2®!) basic luminous units 1,
and having a one or B8-bit display memory 22
5 connected to a one or 8-bit next display memory 23
for use in applications requiring monochrome display
screens with or without Thalf-tones that are
alphanumeric and/or graphic, or requiring polychrome
video display screens,
10 aa) all the subpixels forming the screen and each
represented by the base circuit 24 are connected to
a common 8-bit bus by the inputs D1-D8, and have a
loading input for the display memory 22 connected
between them to a single signal source M.DIS,
15 bb) each subpixel is associated to a device 25 which is
a type D flip-flop comprising an input D connected
to an output Q of the device 25 of a preceding
subpixel, if one exists, or to the device which
sends a 8-bit word on the bus connected to the
20 inputs D1-D8 for the base circuit 24, and comprises
an input CP for —receiving a <clock signal C
synchronized with each 8-bit word on the bus, an
input R for receiving a Reset signal for resetting
the D flip-flop to its initial state, an output Q
25 connected to a loading input M.NXT for the next
display memory 23 of the subpixel and to the input D
of the device 25 of a next subpixel, 1f one exists,
such that each of the screen’s subpixels forms a
link of a shift register,
30 cc) at each clock edge C simultaneously presented to the
inputs CP of all the devices 25 of all the screen’s
subpixels, a store signal propagates from D flip-

flop to D flip-flop, allowing loading of the

subpixel in the next display memory 23 corresponding
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ff)

be displayed next by the subpixel,

for each subpixel forming the screen, the base
circuit 24 <connected to the device 25 forms a
circuit 26 whose inputs D1-D8 are connected to a
common 8-bit bus and whose input SP.PCD, coming from
the preceding subpixel, allows loadings of the next
display memory 23, and having an output SP.NXT for
transmitting a loading signal of the next display
memory 23 to the next subpixel, and having inputs
common to all the screen’s subpixels for receiving
clock C, Reset, and the signal M.DIS for loading of
the display memory 22, and terminals for connection
to the input source 2 Va,

a block of n lines of m (n,m) subpixels 18 formed as
an integrated circuit 27 in accordance with the
circuit 26, where the inputs D1-D8 are connected on
an 8-bit common bus, where the input SP.PCD, coming
from a preceding block of (n,m) subpixels, allows
loading of the next display memory 23, and having an
output SP.NXT for transmitting the locading signal of
the next display memory 23 to a next block of (n,m)
subpixels, and having inputs common to all the
screen’s subpixels for receiving the clock C, the
Reset, and the signal M.DIS for loading the display
memory 22, and the terminals for connection to the
input source 2 Va and to which a common, transparent
electrode 8 is added on top for fixing the set by
the intermediary of means 17 to form the integrated
circuit 34,

a video screen having a one-piece display is formed
by arranging, on a printed circuit substrate 28

comprising an 8-bit common bus connecting to inputs
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inputs common to all the screen’s subpixels for
receiving the clock C, the Reset, the signal M.DIS
5 and the input source 2 Va,

gg) the array of circuits 34 constitutes an excitation
source subpixel by subpixel for the RGB triplets
formed with the luminous substances 7 deposited by
screen printing onto the one-piece transparent

10 support 6 placed on top of the set of elements
forming the screen whose display surface is of one
piece,

hh) the subpixels forming the screen and each
represented by the base circuit 24, are connected to

15 a device 25 which is a type D flip flop whose output
Q is connected to loading inputs M.NXT for the next
display memories 23 by groups of three subpixels,
thus forming a circuit 31 for each triplet of screen
points,

20 ii) the inputs of the next display memories 23 are all
connected to a 24-bit data bus in such a way as to
receive three 8-bit words in parallel corresponding
to a triplet at the same time once they are given
permission to load, thus permitting a clock rate

25 three times slower for loading of data into the next
display memories 23,

33) the integrated circuits 34 can have shape of a
square, rectangle or hexagon arranged on printed
circuit substrates 28 having a shape allowing

30 implementation of video screens of reduced thickness
and whose display surface can be planar, cylindrical

and even spherical.
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1. A digital video screen device comprising one or more
printed circuit substrates on which one or more
5 integrated circuits are connected, the one or more
integrated circuits being covered by a one-piece
display surface, the display surface covered by one or
more luminous substances excited by the integrated
circuits placed underneath, the digital wvideo screen
10 device characterized in that:
a) for each subpixel 18 belonging to an image point
displayed by the video screen, there is a certain
number of corresponding basic luminous units 1
which each emit a basic photon flux e
15 corresponding to an intensity of basic colors,
when activated,
b) the basic luminous units 1 forming each subpixel
18 are all connected on the one hand, to a common
terminal of a suitable input source 2 Va, on the
20 other hand are activated or deactivated by the
intermediary ©of electronic switches 3 that,
respectively connect or disconnect one or more
basic luminous units 1 at the same time to another
terminal of the input source 2 Va according to
25 binary words that are applied to logic controls,
the Dbinary words corresponding to values for
desired color intensities for each subpixel,
¢) each activated basic luminous unit 1 emits the
basic flux of photons ¢e, in a continuous or
30 pulsed fashion, which combines with other
continuous or pulsed basic flux of photons e
emitted at the same time by other basic luminous
units 1 of the activated subpixel to which they

belong, to form a continuous total continuous or
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color intensity of the subpixel,
d) all the activated basic luminous units 1 of all
the subpixels of the screen emit basic photon flux
5 e in a continuous manner or at a given impulse
rate, depending only on the input source 2 Va,
depending on whether the input source is
continuous or alternating in nature,
e) the impulse rate of the set of total flux &sp,
10 corresponding to the color intensity emitted at
the same time by all the subpixels for all image
points of the screen, corresponds to a refresh
rate of an image displayed by the video screen,
and is thus wuniquely a function of the input
15 source 2 Va that 1s continuous or at a given
frequency suitable to the nature of the basic
luminous units 1,
f) for =each subpixel, each associated electronic
switch 3 has a logic control connected to an
20 output of a flip-flop forming a display memory 22
of the subpixel and uses a loading display input
for storing a value of a binary word corresponding

to the color intensity displayed by the subpixel.

25 2. A device as in claim 1, characterized in that:

a) the total continuous flux or pulsed osp
corresponding to the color intensity emitted by a
subpixel is combined with the total continuous
flux or pulsed ®&sp corresponding to the color

30 intensity emitted at the same time by the two
other subpixels, together forming a RGB triplet
for obtaining, by the addition of three colors,

the color of the corresponding image point,
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10% () -9 10AG&()to the intensity of colors emitted at the same
time by all subpixels forming the RGB triplets

5 for all image points, therefore corresponds to

all the colors of the image displayed by the

video screen,

3. A device as in claims 1 and 2, characterized in that:
10 a) all loading inputs to the flip-flops for the
display memories 22 for all the subpixels of the
screen are connected together allowing
simultaneous loading,

b) the inputs to the flip-flops forming the display

15 memory 22 of each subpixel are connected to
outputs of the flip-flops forming the next display
memory 23 of each sub pixel, where the loading
input permits loading binary words corresponding
to the intensities of next colors that will be

20 displayed later by the screen’s subpixels,

c) the binary words corresponding to the next color
intensities that will be displayed next by the
subpixels are put on the inputs of the next
display memories 23 by a common data bus which

25 connects all the next display memories 23 of each
of the screen’s subpixels,

d) a device 25 permits loading the input with a
current binary word into the subpixel’s next
display memory 23 such that when all the next

30 display memories 23 of all the subpixels of the
screen have received the binary words destined to
them, a signal is applied to a common loading
input of the display memories 22 of all the

screen’s subpixels, allowing simultaneous transfer
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permanent manner or at a given rate, the next
display memories 23 can be loaded with a set of
binary words corresponding to the colors of the
next 1image at a rate that depends on an image
change rate and on an image resolution, hence
allowing separation of a loading rate or a change
rate of the next image from a refresh rate of the

displayed image.

A device as in claims 1 to 3, characterized in that
each basic luminous unit 1 is a gas cell 14 contained
between, on one hand, a transparent support 6 coated
by a luminescent substance 7 and by an electrode 8
directly connected to an input source 2 Va, and on the
other hand, an insulated support 9 on which 1is
provided a capacitance 4 surrounded by an insulator
13, the capacitance being formed by depositing an
electrode 10 onto a dielectric 12, which itself is
placed on an electrode 11 that is connected to a
transfer gate 3, which 1is connected to the other
terminal of the input source 2 Va such that depending
on the state of a logical input control L, the
transfer gate 3 either conducts or blocks application

of the input source 2 Va.

A device as in claims 1 to 4, characterized in that:
the gas 14 can be similar to those used in plasma
screens and possesses an ionization voltage |[Vi| that

is characteristic of its pressure and composition,
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the capacit can have a value from a few piko
dozens of nano-Farads, depending on the conductivity
of gas 14 when ionized and depending on the value of
ionization time Ti that is desired as basic time Te
for the basic flux ¢e, and determined to 1limit a
current discharged by the source 2 through the ionized
gas 14, and catch-up the input voltage Va to maintain
it at this wvalue until a next ionization of the gas
14, which thus always acts as a plasma functioning in
a mode of subnormal or normal luminous ionization
impulses with an instantaneous current consumption on
the order of a few micro or dozens of microamperes,
the electrocde 8 is a fine conducting grid or is
transparent to luminous impulses 15 emitted by the gas
14,

the luminescent substance 7 has a composition similar
to that used for plasma screens, and its role is to
transform the luminous impulses 15 emitted by the gas
14, when ionized, into luminous impulses 16 having a
visible wavelength characteristic of its composition,
when the transfer gate 3 is blocked by the application
of a logic signal corresponding to a logic control L,
the gas 14 does not ionize and the basic luminous unit
1 is inactive, whereas when the transfer gate 3 1is
made to conduct by a logic signal corresponding to a
logic control L, the basic luminous wunit 1 1is
activated and the gas 14 1ionizes as soon as an
absolute value of the input voltage |Val applied to
terminals 8 and 10 is equal to the absolute value of

the ionization voltage |Vi|, such that the current
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5 the absolute value of the ionization voltage [Vi|, and
generates another luminous impulse 15 that will be

transformed into another basic luminous impulse 16,
g) a rate of luminous ionization impulses 15 transformed
into luminous impulses 16 is solely a function of the
10 peak-to-peak wvalue and the frequency of the input
voltage Va, of the value of the ionization voltage
|[Vi| of the gas 14, and the value of the capacitance
4, and is the same for all the activated basic
luminous wunits 1 for all the subpixels forming the
15 screen, and thus corresponds to the refresh rate of

the image displayed.

6. A device as in claims 1 to 5, characterized in that:
a) for each subpixel forming the video screen, a number
20 2 to the power n (2" basic luminous units 1 are
assembled and on one hand, are all connected to a
common terminal of a suitable input source 2 Va, and
on the other hand, are activated or deactivated by an
intermediary of n transfer gates 3 having logic
25 controls L1-Ln that connect or disconnect 2"! basic
luminous units forming a subpixel at the same time to
another terminal of input source Va, depending on the
n-bit binary words that correspond to the value of
desired color intensity for the subpixel and that are
30 applied on the logic controls Ll-Ln such that 2°
values of c¢olor intensities emitted by luminous

impulses 16 for each subpixel are emitted,

49



COW, - - .zodY70: 111 "10% | & ()- 104| 104
104| >10%4| & ()-! uF&10% - & ()- (! F&10% (& ()- (! uF&L0%&' ()-(./' 0"0elc23zX6dY70
11 h&L0% (& () -e! h&L0%&' () - e! { &10%& () - ecLf

10%4| & ()-!s "10% | & ()-!'h "10%| 4] & () - 333333345{Y70: ! ! | 9S&10%& () - 5! 9S&10
%&' ()-5 104| 104|

104| >109%| &b () thed" $0Y | & ()27 \ $akA%E unB6BUESIuMIBEY7Q: ! H9S&1AGMUSE () - 5! "
9S8109%kk&' ()-5!19S&10%y& ()-5! 9S&10%&' () - 5! 9S&109%&' () - 5! 9S&109& () -5:::::;
H<<$={ Y70: | | s YSRbwimREL( rasl #SscoanmoR e)ectsvdgodgwhich sheqoopnactgd 10 U

10 U 10 U>10% |
& () - $==>wox 2 RMIBEY T8PPI 8289882 V2@ ¢! 810%=& ()- @ Y &10%08& ()- @ ! &10%
& () - @ sYHOYR( )lunin¥BRUR (Jubstance 7 corresponding to a given

5 color covers the set of 2% basic luminous units 1
forming a subpixel which can be sealed by a means 17,
the means 17 also able to serve as a conductor
between the common electrode 8 and the input source 2
Va 1f the inside of the means 17 is coated by an

10 insulator 13,

d) the 2" basic luminous units 1 with n transfer gates 3
whose logic controls Ll-Ln are connected to a display
memory 22, itself connected to a next display memory
23, form a base circuit 24 having n 4inputs Dn, an

15 input M.DIS for permitting loading of the display
memory 22, an input M.NXT for permitting loading of
the next display memory 23, and two terminals for

connection to the input source Va.

20 7. A device as in claim 6, characterized in that a base
circuit 24 forming a subpixel may include one or n=8
inputs D1 or D1-D8 since the subpixel 1is formed from
one or 256 basic luminous units 1 connected to one or 8
transfer gates 3 in such a way to each control one or

25 (2™1) basic luminous units 1, and having a one or 8-bit
display memory 22 connected to a one or 8-bit next
display memory 23 for use 1in applications requiring
monochrome display screens with or without half-tones
that are alphanumeric and/or graphic, or requiring

30 polychrome video display screens.

8. A device as in claims 1 to 7, characterized in that:
a) all the subpixels forming the screen and each

represented by the base circuit 24 are connected to a
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output Q of the device 25 of a preceding subpixel, if
one exists, or to the device which sends a 8-bit word
on the bus connected to the inputs D1-D8 for the base
circuit 24, and comprises an input CP for receiving a
10 clock signal C synchronized with each 8-bit word on the
bus, an input R for receiving a Reset signal for
resetting the D flip-flop to its initial state, an
output Q connected to a loading input M.NXT for the
next display memory 23 of the subpixel and to the input
15 D of the device 25 of a next subpixel, if one exists,
such that each of the screen’s subpixels forms a link
of a shift register,
c) at each clock edge C simultaneously presented to the
inputs CP of all the devices 25 of all the screen’s
20 subpixels, a store signal propagates from D flip-flop
to D flip-flop, allowing loading of the subpixel in the
next display memory 23 corresponding to the 8-bit word
put on the data bus, and corresponding to the next
color intensity that will be displayed next by the
25 subpixel,
d) for each subpixel forming the screen, the base circuit
24 connected to the device 25 forms a circuit 26 whose
inputs D1-D8 are connected to a common 8-bit bus and
whose input SP.PCD, coming from the preceding subpixel,
30 allows loadings of the next display memory 23, and
having an output SP.NXT for transmitting a loading
signal of the next display memory 23 to the next
subpixel, and having inputs common to all the screen’s

subpixels for receiving clock C, Reset, and the signal
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block of n lines of m (n, m) subpixels 18 formed as an

integrated circuit 27 in accordance with the circuit

26, where the inputs D1-D8 are connected on an 8-bit

common bus, where the input SP.PCD, coming from a

preceding block of (n,m) subpixels, allows loading of

10 the next display memory 23, and having an output

SP.NXT for transmitting the loading signal of the next

display memory 23 to a next block of (n,m) subpixels,

and having inputs common to all the screen’s subpixels

for receiving the clock C, the Reset, and the signal

15 M.DIS for loading the display memory 22, and the

terminals for connection to the input source 2 Va and

to which a common, transparent electrode 8 is added on

top for fixing the set by the intermediary of means 17

to form the integrated circuit 34.

20
10. A device as in claims 1 to 9, characterized in that:
a) a video screen having a one-piece display is formed by
arranging, on a printed circuit substrate 28
comprising an 8-bit common bus connecting to inputs
25 D1-D8, an array of circuits 34 and for linking the

inputs SP.PCD to the outputs SP.NXT and having inputs
common to all the screen’s subpixels for receiving the
clock C, the Reset, the signal M.DIS and the input
source 2 Va,

30 b) the array of circuits 34 constitutes an excitation
source subpixel by subpixel for the RGB triplets
formed with the luminous substances 7 deposited by

screen printing onto the one-piece transparent support
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12.

13.

6 placed on top of the set of elements forming the

screen -whose display surface is of one piece.

A device as in claims 1 to 10, characterized in
that:
the subpixels forming the screen and each represented
by the base circuit 24, are connected to a device 25
which is a type D flip flop whose output Q is
connected to loading inputs M.NXT for the next display
memories 23 by groups of three subpixels, thus forming
a circuit 31 for each triplet of screen points,
the inputs of the next display memories 23 are all
connected to a 24-bit data bus in such a way as to
receive three 8-bit words in parallel corresponding to
a triplet at the same time once they are given
permission to load, thus permitting a clock rate three

times slower for loading of data into the next display

memories 23.

A device as in claims 1 to 11, characterized in that
the integrated circuits 34 can have shape of a square,
rectangle or hexagon arranged on printed circuit
substrates 28 having a shape allowing implementation
of wvideo screens of reduced thickness and whose

display surface can be planar, cylindrical and even

spherical.

A device as in claims 1 to 12, characterized in that
the LU can be simple filament or flash lamps,
electroluminescent diodes, thin film
electroluminescent, plasma cells, liquid crystal

cells, light emitting polymer or micro mirrors.
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A device as in claims 1 to 13, characterized in that
from the base circuit of Figqure 15, a video screen is
implemented with a matrix of subpixels loaded subpixel
by subpixel by a classic X,Y matrix addressing device

such as those used for diode matrices, LCD or plasma

cells.
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