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09/ 301, 102, filed April 28, 1999, now U S. Patent No.
6,430,603, and clains priority to U S. Provisiona
Pat ent Application No. 60/382,623, filed Muy. 24, 2002,
all of which are hereby incorporated by reference in
their entireties. BACKGROUND [002] The invention
relates to the display of video or still inage content
on electronic display devices. Mre particularly, the
invention relates to |um nescent- type displays that
are ultraviolet light stinulated, networks that
i ncl ude such di splays, such as electronic billboards
or electronic digital novie displays, and rel ated
systens that permt display of content on sel ected
di spl ays according to custoner dictates. 1.
El ectronic D splay Devices [003] Liquid crystal

di splays are weErhpplanBUPERRATGEHSES Of these
ULTRA-VIOLET STIMULATED DI'SPLAYS



devices are still plagued by a variety of problens,
including limted viewing angle, |ongevity, and
worowflamsari ng cost. For exanpl e, Crossland' etPel/USid08016153
285 345 describes a liquid crystal
(L RQSSRER: LNEYAPPLEAMONS hat " produces
activatjon Ilght at _a predeternined narrow range of WV
wavel é¥it hEhisds a sonippuatearintparb ekl pchatest doplications 3
col i mator for- directing the activation light in
p¥0.dl0/ 613,133, Hegrigdib2@rafidaewhich isa cortinuation loCUdRIRatent
formed froman array of pixels, a photol um nescent
ApptieationNd. 08/416, 33 R filedr@stobdrd 2e m939, mowi 9| FRitenttNDI 6,430,605,
when struck by the narrow band excitation |ight

RASEH RG édmﬁ@&tbntnhq)aﬁ%flu SaPQeﬁt Aﬂ;ﬁpl%ﬁtu&r\ NeUbd/319%11, filed
addressing-the in a ti pl exed manner.
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plate forned froma filmcontaining at |east two
ﬁﬂ@f%ﬁ@l'%’?@fﬁeﬂﬁiﬂﬂé%l i gomrers or nononers. According to
~Honda et al., "[w hen the filter is fitted to a Iight
emtting si de of aliquid crystal display device, an
BAGKGROUNDew of the liquid crystal display face plane

s wdened, shadows due to opaque parts of the device

are 982k dde invantian weptes to the digeiay of videaloy stilbimage content on
(Abstract). Honda et al. also does not address |ight '
slegireric display wlesises hhtore aartlshlarly ghe invention ealpten tofunsinescent-
device nor illumnation nonuniformty.that can

tobealispidyy tidtfaze ultmvioletWghigstiempetet emsteor{s0Ba] inblode guet displays,
hi gh efficiency fluorescent |anp devices are known ‘
BileH as electronic billboards or electronic digital movie displays, and related

systems that permit display of content on selected displays according to customer

dictates.

1. Electronic Display Devices
[003] Liquid crystal displays are well known, but applications of these
devices are still plagued by a variety of problems, including'limited viewing angle,
longevity, and manufacturing cost. For example, Crossland et al. U.S. Patent
No. 6,285,345 describes a liquid crystal display that includes a light source that

produces activation light at a predetermined narrow range of UV wavelengths, a



i ncl ude- UV sti nul at ed- phosphors: - - - F- or - exanpl e;
Arnms.tr.ong..et..alLlJ-,S . -Patent No. 5,502,626 shows
wa@2d0amprshat - i ncl udes a UV light source (Le., BCTYERINO4/§16153
arc producing tube) within an enclosure that'excites
aolfimasqrtor diceting te atipAticidigh® irAarallé) s ipRsd Stemtias® dPéction, a

the enclosure. Arnstrong et al. provides geonetric
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oblique surface are I ncrease the anount 0

: - 4 hor w t hout usi.ng,.
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dr. i ght . ource-failure_and jlluymnpation

RS i ool s v Tt BT dressing Bd € ool in o
el cl]' rogi c display devices that provide a w de ,
MU RGInyIneT- ArCerdingrie &dossiangeet aly thesditeation iofitight and the
il lum nation nonuniformties. 2. :
ihirkaess sf thgcall erdehases t§ goe|thebeastnmetragtrratio édr the liquid cell,
advertising takes many fornms, such as television
corastandiedieb dorewshaquzessathe praly ami ofdightdseeirdé RANRIIR illumination
mai | i ngs, point-of-sale displays, outdoor billboards,
eorounifoBnihgacoss thetscegdwer ti si ng medi a, advertisers '
engage in a constant struggle to efficiently use their

budge0s4]t o Fefekefir i@l %ys%@%pﬁd%!a’re aB8AGoRD| Feo(ga%grgmple, Honda

denogr aphi c targets. [008] Focusing on the out

B, Paftot %@%q%ogﬁoﬁg‘éﬁﬂ%mﬁg Q?Eétliggggﬁ‘ggﬁﬁ plate formed

product conpanies, it is well
R TAT 5 b A Dl b Pogpmers.
RO HAE 85 BT LT i S o i
BrRiFL el Seis airdule S RbRellGbil @ErBLA oplaY frcerplgne i
WSt SBIOHS B4 raRadsR BrBIcr iscaabenars ratucad, aadierhore
fEirrw];e iss%rerx?dly formed” (Abstract). ‘Honda ét al. also does not address light source
failures that can shorten the lifespan of the device nor illumination nonuniformity that
can adversely affect a viewing experience;

[005] Moreover, high efficiency ﬂuo'rescént lamp devices are known that
include-UV stimulated-phesphors.-For-example, Armstrong.et.al..U.S. Patent
Ne. 5,502,626 shows a-lamp.-that.includes a UV light source (i.e., a-mercury arc
producing tube) within an enclosure that excites a phosphor coating applied to an

interior surface of the enclosure. Armstrong et al. provides geometric formations on

the interior surface to increase the oblique surface area to increase the amount of



nmessage remain in place for a considerable period of
time. Thus, a conventional billboard cannot be

wo e@dill4psbe changed to reflect current events BET/OB2004/016153
the geographical area of the billboard. [009]
Adisph@rvathioyt using adbiok eodtingn Siill cAmvstrdnigostall. dvidsInavaddress light
tends to beconme essentially "invisible" as. a part of

tsvardeditiye ape tafigatior sort@fdeitieshas been in place for
a relatively short period of tinme, especially to
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t he |IA% .Gon tiopal outdoor billboards have cone
und%r—r\zggggﬁ@-cl@?&(i ci sm because in their |arge

nunbe and often tattered condition, they clutter

hi ghwidP<] vés?mﬁuaﬁ%i%@% afvartisiog fakes manyfarms, such as television
"pollution”. A reduction in the nunber of billboards
SREIMeTprlsy ePsRaper ant eragazipp @dvetisementst hwdings hpaint-of-sale
remain, if acconplished while increasing the overall
slipptaysi @itdepri hilhwardsaetoo riding byrred bdeentismdveedia sadvgrtisers
woul d pl ease virtually everyone. [010] The use of

ehgagq iora considrit bvaggle thefficleatynussiger Hueidetsltoleffe¥EEN fach their
in US Patent No. 5,612,741. However, applicants
bacgraphic aad elet®igkaphictahgdts board network in operation
wher eby commerci al advertisers may directly place ads -

ont 0 [068] #&casinglohltReBUEBoPAAVRREHTY %égﬁ%ﬁ rﬁ)‘é?%{%@&ng by

di rect access t0.a naster network.
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rous vantages curren
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ion a of Movies at Mvie Theaters

o teeisCHapeR potitinnoghe AUveEHeInG GoriasRAnSTRd Eondiat padiing. This
R%g%toingr%dOchutc(jj(;osrtani\/grlfcjigiing%echnique has remained es;sentfally unchanged
throughout the twentieth century. The high cost of printing, transporting, and
mounting a message on a conven;[ional billboard has dictated that the same -
~message remain in place for a considerable period of time. Thus, a conventional
billboard cannot be readily be changed to reflect current events within thé
geographical area of the billboard. -

[009] Additionally, the content on a conventional billboard tends to become

essentially “invisible” as-a part of the landscape after its content has been in place

for a relatively short period of time, especially to commuters and others who



novies on filmreels to novie theaters has gone

fundanental | y unchanged. As is well known, novie
w@omianos3 i s stored on large reels of film onECDUSI004/€16153

copies of. which nust be physically transported to

egulariynpesethehsbitoard wBeyend the ahové probldris bith cekpgingletimessage

films are bul ky, heavy, and expensive to reproduce and

&dritentf lackreféshtertiobahgssver Capability|ha-thé tke veomveativhal outdoor
eventual |y nust be renpved fromuse. Cbviously, a

Pmydfdd heat &Lrhé fuﬁﬁéﬂ ih&rléaf,iﬁg SR bRBAG iRl tASir IPYé Rumbers, and
the film s b ,

subject to ree ei ng physically present at
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a vie theater qperator, is_ preparing the. schedul
PolrE. AdEdionds Hebperon BUERAE GRdigbran it ok e
probl ens inherent in the current novie  distri thi on
aRaverRnCce i dhanedhalusaraim ff RSP S TS InFieppiag epyeTal

di stribution results in nost novies not going to full
aiveriisinglimpest afferded by outdpar advertisng,wyquld plaase irtuady, eyeryone.
a novie (e.g., the cost of filmreels and their )
t r andPtOjt dhewse of alectrosic billboards hiakibgensiugpesled, igoekamngle, in
or nore. As a related problem the cost of making film
Uk IPataft Nol. 8661 200Mi. ddowevea rdppticdras lagk o ne"dbé ahoiniousitierard
novi es, which are avail able on an ongoing basis, is
REtABHOh topeRstioherebnesthekromMagvertissrd may diee@lyglsceads onto
deprived of novie theater screening for the vast
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novi es are not- 1 n current di Stribution. Mor eover, )
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3. Distribution and Display of Movies at Movie Theaters

[011] For virtually the entire twentieth century the practice of distributing
movies on film reels to movie theaters has gone fundamentally unchanged. Asis
well known, movie content is stored on large reels of film, one or more copies of
which must be physically transported to each movie theater where the movie will be
shown. The films are bulky, heavy, and expensive to reproduce and ship to movie
theaters. Films also-show wear and eventually must be removed from use.
Obviously, a movie theater’s ability to show a particular movie is subject to the film .

reels being physically present at the proper time. Thus, substantial lead time must



SUMVARY [01 4] Consistent with one aspect of the

present invention, a display elenment for use in a
walcaphawsilevi ce that exhibits a w de view ng apgl/@s$2004/016153

extended | ongevity, ana wnicn inproves nuni nation

wmo;a@u Yy GRE aRfo\RE SR bpeldiSr i8lpPaRitingtAR schaglie ae his

| east a first light source that emts ultraviolet

%}g a liquid crystal devi ce having a plurality of
e)hdent ly controllable (i.e., addressabl e)
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PCT/ US2004/ 016153 the shutters, wherein each

of
in Rsh BMYIBsNaS Jeing e &ulkdistEbyionatIn tia segard nibednll fiﬁ;énbuﬂon ofa
ultraviolet light and converts it to visible light.

nowis)e.gc ther cosigf filon mets aret thais revspartationd cam esstrfour to five million
invention, a display device can be provided that can
ddh!etmenaeplwatejlatyd @toblérg hthe sout afaaakihgfile asdis efitsr movies,
ultraviolet light', a plurality of independently

SedUI gy redal- ‘%I@dkb@ét@f’frnmﬁeé?k/mmw artavafiablé oA dresigoiig basis, is
el ements optically aligned with the |light source and

;?r@ﬁnBltlQé trhgs Sfﬁé'étéreé\ﬁners\é’ﬁé hdvie 8668 Hé dePBvedBl r‘ﬁ@ﬁé edater
el ement's can absorb | east sone of the ultraviolet
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power yi ng power t source..
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BiRficn) ‘e Lot 0&2‘%5 S8R oMbt Tendes Fervighongoing
di spl ay cont ent g ., Vi deo or still image content)
Goptipgousistypuliend 6@@%(‘%?’@&“6‘?@3 of nultiple,

net wor ked el ectroni c .displays at selected tine
accol@i3igThes.dhereds agest fqrr%n@umnfeﬁ@trwhpn éy%tﬁmtém will

overcome the above shortcomings of current movie dlstnbutlon practices.

SUMMARY

[014] Consistent with one aspect of the present invention, a display element
foruseina displéy device that exhibits a wide viewing angle, extended Iongevity, |
and which improves lilumination unt’rormlty can be prowded The element can
include at least a first light source that emits ultraviolet light, a liquid crystal device
having a plurality of independently contro!lable (i.e., addressable) shutters, a
screening element between the light sourcé and the liquid crystal device, and a

plurality of luminescent elements optically aligned with the light source and each of



[017] According to one enbodi nent of the invention,
comerci al advertisers, such as consuner product

werpanioss and the advertising agents that repP@E(ESI004/016153
them can directly access a network of nultiple,

|the glyttds,ghheremadach loomeab@mers@@m%lerﬁeﬁtela%&érds%?éa%@ sbile of the
high traffic areas and directly send their own

adeléﬁgﬁBQﬁécorﬂ)eﬁ§'itrt8ﬂ}ls?cﬁ'é lightt o th.e.network to be,

di spl aye | ocati ons and s selected by the
?ﬁ&:ﬁfdﬁ” e P R RAR e PLor R RiSsERb by gHEoN. @ isplay devics

er that perm stonmers to review a
BERERIAGe S ik G e B ehEi o Lok e thateaanonsts
H %ﬁgsval | abl e for placenment of advertisenents,
Liiceviglet Bopls aRlerlinef Bdebendandvi goatreliabid sthitiers, ianplusitytad
at selected electronic display -7 WD 2004/ 114053
Wﬂ?@@@ﬂﬁﬂmﬁ@ﬂca&ca}tgn@dwiﬂﬂdm fiplatcssrecy ad eadteofthe shutters,
advertising content. A custoner can then transmt

utreesin Ba¢ingf therineinesdent eleenentocas sbstgh aeher soMe betHenftraviolet
content is reviewed for appropriateness and

tightrasdiconeett tdo oibibledlightitime o kgfuRIBd pSREESIAY for supplyin
el ectronic displays. [018] In SOFTEpelTbOdIF%g’ntS p%y g power

&l thetlighiEoured. SPhede\ieVE AR SInLIAN
ft.) flat LED display devices PhatggrseCG rgbem'%g"%eg%t{tsoume

geditreaiqal ot Sl8PdRkce. | Mage servers. Verification that
~the advertisenents run . as ordered can be facilitated

byaoﬂfg\r modul by a digital
caneﬂa LD o ef e foflbe Bradtaf kfehfion,  system can
r 0 dete ne the traffic that
@egmtr%?wﬁiﬁﬁgt? {oPL 3 e vt of £l gz caient to be
nin Bills . and r cont aj ni ng mar ket and
@g‘ﬂ%er‘g%’h?%'eﬁﬁ%oyﬁ QFE’HR'PE% ngwRsked elgchipric dismaysat salected
cust oner é} I n another illustrative enbodi ment of
times aGepadin B?Id'ctﬁﬁﬁsr@ttm sugiemarayefithe system.e t heat ers
have on 0|ng conti nuous access to tens of thousands
of miVi%ds pf:@ﬁlng to one embodiment of the invention, commercial advertisers,
such as consumer product companies and the advertising agents that represent
them, can directly access a network of multiple, large, high resolution electronic
displays located in high traffic areas and directly send their own advertisements
electronically to the network to be displayed at locations and times selecfed by the
advertisers. In one particular embodiment, the invention can include a central
information processing center that permits customers to review a schedule of timeé

and electronic display locations that are available for placement of advertisements, '

and permits customers to purchase available time slots at selected electronic display



can be ordered in digital formfor display on sel ected
"screens" at their theaters at selected tines. The

_ WOoRwial40seat er operator is a custonmer of a sysPe€nUS1va1/016153
permts the custoner to review novies that are
lesaiohafdrlacentbng of thleirfadventising cohtene al tcastonsst lvad dihen tramksmit
purchase a novie for display on the digital novie

aii%@i@ﬂ% dofertt BsithatprodditingUshefhee fHVEMtdMgsteRiewed for
[O he novi es can be transmtted by the systemto

%D?%ﬁi’éggis% %ﬁﬁg@hsmﬂﬁﬁgﬁbgé or P%ré‘c{]é{ﬁ'ﬁl% -s8fected electronic

Ing a sa

qu I | nk/ downlink systemthat transnmits novie content
Hon-real time (all ovvi ng faster transm ssion

spee i n encode rmat with a decoder

t he EFH@' el 3036 %’Png' eqaamgtspk?wﬂ&wesm'afge

system can include neans for generating bills to the

(@@stzsn?é B87218) Tt LEdddisnlay 0s¥ceihatisrndriven e drsicated video or

forwarding the bills for debit paynent. The system may
imBge semeta déerifisation thet thegiertiaemrgtsrrupastoydereyraantbe facilitated
informati on for use in paying the content providers

Hyan infomatiors ploeggeahodiieior byrevigital cBReEorRESERIOPHIgERl @eras.
THE DRAW NGS [ 021] The above and ot her advantages of

A heffit oy@itei may el Useligo dpeaniaBtthe tHafia thatrisded Y ittendieplay
the followi ng detail ed description, taken in
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ke reference characters refer to |like parts
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ra |ve I spl ay “el enent consi st ent ,

:jgxfﬁ)és)g OIH SEI[nS ﬁéﬁtllmsﬁ?ﬂ\?et %ﬂﬁ’é’}ﬁmg #ttbgill;i\;e%bﬁ,eop%r&tm%f digital
movie theaters have ongoing, continuous access to tens of thousands of movies that
can be ordered in digital fofm for display on selected “screens” at their theaters at
selected times. The movie theater operatqr is a customer of a system that permits
the customer to review movies that are available in digital forrﬁ and thereafter
schedule and purchase a movie for display on the digital movie screens located at
the customer’s movie theater. |

[020] The movies can be transmitted by the system to the movie theater
operators by a number of transmission ques, including a satellite uplink/downlink
system that transmits movie content in non-real time (allowing faster transmission
speeds) in encoded digital format, with a decoder at thé movie theater to protect

against piracy. The system can include means for generating bills to the customers



[024] FIG 3 shows an illustrative bl ock diagram

showi ng the principal conponents of a systemfor
w@odooef14083 ng consi stent with this invention; [PRBPSHD4A16153

4 shows a perspective view of another illustrative

elng domvaindifg tel Sipd RY dbbl@baﬁﬁéhtbefh%sﬁtgten?ﬁ-ja%%‘?%‘inéﬂgg b%sans for

1, consistent with this invention; " [026

aBnérating toitl Y)@ {mh@% ﬁor{ BPALE i é’é&/n ?%%E%ﬁt%?ﬁ@érs for

provi ded to a s play consi's

&M&Pﬁ%ygfﬂ.{e{}%@wg G 6 shows an |Ilustrat|ve

ed report”tor an advertisenment proviaea to

nultlple consistent with this invention; [028] FIG 7

‘ , j.aci pal components of an

: ting digital novie

conte cI d|n nmovie' theatres, . consistent wth
thi's Rtk 1:}1 '%m"e%”ﬁﬁt'}ed@ﬂ)’ifl"ﬂa%%%ﬂwenm&@qseparent
LOZQ% 43 3 %Pblock di agram of anot her
PPUERPSK ‘%réféo%ef befRllpyingaAnsailed; dasatption sakendnconiunetion with the
this invention; [030] FIG 9 shows an illustrative
RECOIRATY K HaWings dn evti¢holikieg etrensieashatiesteserefasmo Vike pérts
an advertiser can place advertisenents through a
Heeughiokb @ndywhieh: consi stent with this invention; and
[031] FIG 10 shows an illustrative point-of- purchase
el ect[P22]i ¢1@i $phays an degiratveatspiy slenht 86NGstEhBRIN S
pl ace advertisenents that are related to the ones
idventionyed on device shown in FIG 9, for exanple,
consistent with this invention. DETAI LED DESCRI PTI ON
OF_THE2YNVIBITS o DR liuidivelaishaySovith boldSLEain s
di splay el ement 10 consistent- th th |nvent|o For
iHS&htioR; an el ectroni c di splay device. It w 'l be
appreC|ated that the

[024] FIG. 3 shows an illustrative block diagram showing the principal

componenfs ofé system for advertising consiétent with this invention;

[025] FIG. 4 shows a pérspectiveiview.of andtheﬁ i‘llustrative electronic
display that can be used, as shown in FIG. 1, co‘nsistent with this inven;tion; |

[026]' FIG.5 showé an illustrative simplified report for an advertisement
provided to a single display consistent with this invention;

[027] FIG. 6 shows an illustrative simplified report for an advertisement
provided to multiple consistent with this invention:

[028] FIG. 7 shows a b[ock diagram with principal components of an |
llustrative system for distributing digital movie content, including to movie theatres,

consistent with this invention;



physi cal di nensions shown in FIG 1 are not to scale

and are in sone cases exaggerated for illustrative
w@bk@nil1453 [ 033] El erent 10 includes at | east aP€T/DS1004/016153

li ght r t I j
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i ndependent al | abl e., addressabl e)

?H‘O‘?@%‘Pg C@BS%P?&%%/EE EI};\S W?B@?ﬂ 'ng el enent 40 between

l'ight source 15 and a I|QU|d crystal device 25, and a

pl ur al%30) G- 19 shonsareis ra@V@ﬁ%aﬂvsasangaﬁ@ltabthmc dpplay device

optically al ||gned W th shutters 30 and 35,

pagyieh an epyertis@aniacspetverisemendadioogh alretworked 4gstem

and 50 absorbs at |east some of ultraviolet [|ight 20

aonkigtenineith this tnveotion; anbl e | i ght 60. [034] Li ght

source 15 can be, for exanple, any ultraviaolet |ight

eni ttjo3d] MR shbeseinniidtetive poinBo)-purtyiBsé aldcironigisplay
LED is a device that enits optical radiation when

Bedsedniwhichan bavavasst dé'n\% Sfverlidbndils BHIQHE F@Afd to the ones
the LED can be nmade -10 2004/ 114053

Bgyagéa%gdd&?&]sﬁ%wn if 1 89, TBL &4 'ﬁ SOHSt8St it this lﬁven’uon

sem conductor, having a band gap I'S greater
about 2 eV. As described nore fully beI ow, exanples of

DRiTe 2D DESERIFEER GHTHEINERTA P | ncl ude gal |ium

ntride, alumnumnitride, galtrumindiumnitride, and

ot hery O3§ECPF@ |1C§h§w(;%%‘§ﬂhs‘%%tl@é‘8|s§@y%lé¥ﬂ@ﬁf1(?]B§n315tent with this

trademar MEGABRI GHTTM avai |l abl e as part
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ultraviélet light 20, a liquid crystal device 25 having a plurality of independently
controllable (i.e., addressable) shutters 30 and 35, a screening element 40 between
light source 15 and a liquid crystal device 25, and a plurality of luminescent
elements 45 and 50 that are optically aligned with shutters 30 and 35, respectively.
During operation, each of elements 45 and 50 absorbs at least some of ultraviolet
light 20 and converts it to visible light 60.

[034] Light source 15 can be, fdr example, any ultraviolet light emitting

diode (hereinafter, “LED"). Typically, an LED is a device that emits optical radiation

when biased in the forward direction. In one embodiment, the LED can be made
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[036] The nitrides can be fornulated to emt at any
desired wavel ength. between about 200 nm and about
wdado®4nmoby adj usting the values of x and y PCT/US2004/016153

#BRT 2 PfdtehaAl Yuchldiea BéMoRNIE0 BaTInE 8 t ter th
formulated to emt at any desirable \/\%?ﬂ%@h%ma erthan

QEBM‘B’? EV?Q%U%es%ﬁg?d‘mogé‘ﬂlﬂ?gﬁlgﬁN ‘églgmgf@sro?'ﬁg&{aﬁéls thgt have such a

adjusting the value "and depending on
BHEY bib HeRsCBY IR i VE hbb A e af iR T hiiiidg and otner
2RaT eliyisrPuettas Pe 338 Wolbrie Hrctergik Mr GASRIGHT P, avbiiable as

phosphors that absorb at | onger wavel engths. Zinc

PRUiG: HeedpRePUEAP0 Gardriesi e, of DushamaNerth Gayrolingdi ch

has a narrow em ssion band at 311 nm can al so be used

consi ¥88ht Althawgheing uitravishetilight-emithng dolitestaéd matarédl gan be used
short-wavel ength light that is well matched to the
Bbsmmoptdnoa Witmibiss inVerdion b aref twohobdre ciassp® 37 liltraviolet light-
Cenerally, an appropriate solid-state. ultraviolet

binfitihg solid-stetecmatdiels, Hahsity rtimd@tsi(lmu_L_@mgsw&d;ms\%dnyds) and zinc
sel ected | um nescent el enents, or- phosphor -11

246 debidtisd ZRETL 3652004 B4thd 3sudHoAPEAMREm, lchnWildd bde

appreci ated that the ultraviolet Iight source should
pﬁoﬁﬁmﬁga) such that its peak wavel ength is near the
peak absorption wavel ength of the phosphor conpound.

Wen gagi n L $eYSaidRqi LHm Lt kbl
col or[ 3@hogﬂg%o§9fg%§n§gﬁﬁgg , eé%t%dg{; eﬁﬁe&%&dﬁggh%ﬁelength.
v i i | 1 r.aviol.et |ight peak '
COTRSHA3E RN B es i BV BB R B i o8y
source 15 iis oper ated. at. substanti al below its
STbS R At A s dBE 3 e Bty edta plidhatany
éhe %O\A/er\éﬁ?ulﬁ)péi ed to light source 15 can be |ess o
FRARPIE0VR TG!S DRBYRERADONEWRY NPEaRA ARektfkoY). nmsange By adjusting
case, two or nore LEDs can be aggregated to supply a '
@@yah@cpfm andersanging qrythe suhséitad gatign. The nitrides are sometimes:
better suited to excite phosphors that h‘ave_maximum absorption in'the shorter |
wavelength range; the zinc chalcogenides are sometimes better suited for
phosphors that absorb at longer wavelengths. Zinc fluoride doped with gadolinium -
(i.e., ZanzGd), which has a narrow emission band at 311 nm, .can also be used
consistent with this invention to produce relatively short-wavelength light that is well
matched to the absorption bands of a number of phosphors.:

[037]  Generally, an appropriate solid-state ultraviolet light source can be

chosen to stimulate previously selected luminescent elements, or phosphor
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shutters 30 and 35. The light sources can be
aggregat ed, as descri bed above, or distributed
w@riokot4o53 or non-uniformy. Wien |ight sour ceBCHDS2004/016153

t Shhted BYRthe uRRIVIRR liBheSourb& heWIWdSe chosen
supE?Lgﬁ% tlgwglgBCeLa%dfr thgd@l{ght gour ces lgan bur

SUACAB! KPR PRI i sl msnkannclepdicl o
RS S P 4T 0P e

the emtted ultraviolet or ible |i intensity.
B BPERhOT RBMPORGSH CARE O 6 ANaSPIOTICOTIAD S§?@rﬁ‘é’r’eﬁo§“¥‘"ar
adjusting the power supplied to one or nore LEDs.
pra9pletdightepesirbsormtina vayaleng.f ai |'s, its electrical

resi stance may abruptly change or the intensity of

ul t r aldi38] etinlangremtemdimentdlighdpotiegel 15hisIapgratad @é@@tpﬁtam%ly below
threshold level .. If the power supplied to one or nore

LERstet Sapauityito eatestyitsdifetinee ringutiriailary theopowerrssigpliedto light -
power can be increased or shifted to another LED to
36GREMBRnebd ks tHid J08h beits horgintal sowecrequiremantst Heithis case,
enbodi nent,. one or nore |ight sources can be turned

B M‘%ré’m@é cBAWE Y& foaduppt) Htiesiced viRgeiblattight intensity at
certain -12 WD 2004/ 1 053 PCT/US2004/ 016153 m ni num

gﬂﬁﬁég '3@%9@35; Heah h’f%ur@é@ﬁ@r’\ Be dgbrayed Aatderbribed above, or

en a T ght sourcé is determned to
' |
SR s

t 0 co ensat £ f r
ReaRek e i il @%%%%%B@@@"ﬁﬂgé‘ﬁ%?m

appr.eci at e
@Htﬂm%wgh)&a&“@&d R %E‘c@amo{’ﬁ a&?‘ﬁéh #‘gﬁg I’?fOQ; ide a
source. In particular, the St{ﬁ%'ﬁ%ﬁ :%1 sour
tsn@sta@h@lygqmp[r@ indensity peeffie pyen S0 F@q ’13% hus, one or more
Preferably, electrolumnescent elenments 45 and 50 a
dnetfies stcloas an electrical resistance of an LED or the emitted u travnolet or
visible light intensity, can be monitored and used as a feedback signal for adjusting
the power supplied to one or more LEDs.

[039] For example, when an LED fails, its electrical resistance may abruptly
change or the intensity of ultraviolet light emitted may fgll below an acceptable
threshold level. If the power supplied to one or more LEDs is continuously or
periodically monitored, the power can be increased or shifted to another LED to

accommodate for the failed light source. In another embodiment, one or more light

sources can be turned on when other sources have failed or no longer meet certain
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the viewer side of addressable shutters 30 and 35,
respectively. This arrangenent has the advantage that
wabkimaviosd et |ight will. only be incident on PCT/US2004/016153

'nHH?nﬂﬁﬁ%%BFatlﬁb%ﬂ?éﬁtas Fhe egﬂﬁgéo mfaﬂ?admgcﬁérﬁér%emgﬁst'nght

in use, which’increases et nes

%ﬁltbqu daﬁlr‘ﬁq[n%ﬁst? ‘Io’ig}/%'thleﬁ%r 8@ Féllt Hg g uﬁg%cge{piﬁﬁg ?ov¥ le(\e/gl, a

transm ssivi tra wave

east _ thr .
SHeatdit sﬂurcstcaﬂZ)gs%uwwts@'ﬁ??mﬁ@mtcog\p@ns%tm girst ight
lum nesce at three different colors , .
a1 eeniOAhd IR 2N baexuatsed G Shvtters A0 gne SDikere sthown in
the LED is strong enough, two or nore sets of three
5IG nbribwilither apareciaiad thal any nembss f shilttens ca pe@ssodated with a
sets of |um nescent elenents. [042] Consistent with
shigke light sauiicen In panicglahltiee stodrger tenlighe sparverthe enbrbyshutters it
i 1lum nating-a--single.-lumnescent..elenment.or by
ton iflungnateconposite.. color by illumnating two or
nor e- adj acent -1 um nescent el enents. Two or nore

Vi si bfoa 1ol PieferablgelbétraliniResOontldrbha sl 50 afe disposed on
sequentially illumnating the | um nescent. elenents.

W@me@eﬁga@% bii@eSANS shiftcr®BOBACRS, rddpativeN. FBlsta\t‘l%ngement
nore |um nescent el ements sequential.ly, that

far
S B IR 91 95 o e

fernlréms 9k o hh '@n@%hgég€gﬂem%t$gﬁﬁ uS¥Ewhith '?f’éreases tf’nelr useful

I stingurs um nescent e\/e

R Jibaretint Bl 30 R SRR o DagedE Effyssivty at
i ravi&%.iw%%”ﬁétﬁép P(easeq“ splioeliasdnipnsrorbadigny at least
-each, a nedium nagenta can be forned. Different shades

& eﬁﬁ@‘éﬁtﬁrﬁ apd et lgagbthire ‘Wtb'?%&”b‘;ﬂememﬁﬁhﬁb'l“ﬁh@eﬁﬂe@é three

and red elenents wth varé/l ng intensities of

difierenticoloss (6.9 sk gmrendpRd blueh arepassosipiedwith iargingle L&D If the -

illumnating a blue | um nescéent elenent for a
LED is strong enough, two or more sets of three or more shutters each can be used

with respective sets of lummescent elements.

[042] Consistent with this invention, a visible color can be generated by
illuminating-a-single-luminescent.element or by forming a composite. color by -
illuminatingA two or more-adjacent luminescent elements. Two or more visible colors
can be mixed by simultaneously or sequentially illuminating the luminescent
elements. When a composite color is formed by illuminating.two or more

luminescent elements sequentially, that illumination sequence must be performed in
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first period of tinme and a red | um nescent el enent for
a different period of tine,,such that the sum of the

wo mw4persdds. is | ess than about 1/30th of a sSPCDO8Y004/016153
[ 848ffickantlyisboripedod of timk sLichtha@ Y Behak %?/etc!%ﬁgotklﬁét'ﬁ uish -
ultraviolet illumnation intensity and period can ge

vinidivedlidl urginBsset Bventd&lg., a8 gl?arPEWLﬂ! 986" of a Q/B&ﬁ‘@,’ﬁﬁ»’gever this

the nunber of potential colors w i ncrease W

n gfg@{ IS n he nunber of
pgt entdisgn t:hll%llrgum ngt8 ?%H?d O?%?@h@@%@%?ﬁ"ﬁ%?c@’ > §tere FOr example,
PR | [t Rl : Screening,el enent 40 of ‘
PSP W Birfeghg 3 D SRR 58 S dearni PyHEO" of a second
sour,ce. 15 .and device 25 to diffuse ultraviolet |ight
SR g P agens 6ad B (Catpdudaiipeent shadies elmpaiia can also bo
e}penegbycm]ﬂ_be_used to diffuse ultraviolet 20 to nake

i oreas Sy Ahiningting hee andired elemeats with vahingintdnsiiesaf ultraviolet
device 25. Preferably, screening elenent 40 can al so

cdight prlifferent perieds ofdicne (et lamindtiey d bighturdRetosvietbment for a
device 25. and' particularly to its constituent.

sfivat peyics! ofttiond angt @ sesblutitieescanesisirient fofr a différeay perict of time, such
light at each shutter. It will be. appreciated that if

tthet erssienofrige éve peridds ibdéds tHah bbsest /80t ot alsktomi)es .,

the screening el enent could include at |east two

por t i GO43]t hiLitnemiaset @IS GlprbligtciafpeRdth Rraviolet ilumination
functions. -14 WD 2004/ 114053 PCT/ US3004] OT61as oy p4Bpnat

e S ganz it MIGSERA ) TR Sy TSR oo, e
SR T PRE e P SRR LRGeSt comonss
T L e AR —

i 11 B4 P ERenfop fren 4o ureremen doGan s atanses
eI S0Se DO 2 s Ul bt e befars i s
Fi)rgcqggnqto’n daer\]/icien205r. acr;fiaecning element éan be used to diffuse ultraviolet 20 to

make it substantially more uniform across the surface of device 25. Preferably,
screehing element 40 can also collimate, or redirect, ultraviolet light 22 toward

device 25, and particularly to its constituent shutters.,tgj_[l_c:_[ga:,s_g_’ghe_mjcg_rjsjty of

ultraviolet light at each shutter._ It will be appreciated that if the screening element
both diffuses and collimates, the screening element could include at least two-

portions that perform each of the reépective functions.
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pi gment, and any conbi nation thereof. Additional
materials wll be described nore fully below wth
WO e@pactoss o di spl ay devices that can be built.PCT/US2004/016153

consi S046] \ih tohe ehibddirhéht S0t ce hO4EhehitusS aﬁ@nggﬁ be -

of blue, green, and red light at each pixel can

caispesid @reiay !oﬁ%Svié\béHsic%@Sﬁ thgﬁqt@iE aﬁ%t?lﬁa’ét R e?tLdn'%Pgééé%‘t

excites a | um nescent el enen ) rn, produces

P e B ARSI RS etom
SR SR RPRP il B BB St e oo o procucs

N- cont ai ni ng ¢ d_on SiC preferably with a
SIS i, Bl ST S patenoNay e 5000 Boh b pmpoiated that
conmpound on AIN, sapphire, SiC or GaN, with or w thout
dhe matarialaissd e tarm) tE@ dminesany plements eaie b ofor reamnple, a

“ultraviolet LEDs can be incorporated into three
Aeniceidigtorca phesihos adgas, egdasmaauhonganic mghinehe marntorganic
| um nescent el enent for producing blue ,_green.,_ and
rre@mente g@pd eny eempination thenedfh érddéivhatinaenials will be described more
| um nescent element (e.g., a phosphor) can be :
dellyelotlew with respetl teedigplay eelicgd thaardn dedesit e6thistehtoith this
produced by passing the white |ight through a band
magstibh) ter. According to this white-light
enbodi nent, filters of blue, green, and red nmay be

used {E46}" TAGS sobReVEr BRB4EEA0RR Fégj{cdg?épgéérpé&éﬁén be

di screte conposite devices that .pro reen,

BfhJosRe bbabts bt fefkbe R LR p&ﬁ?ﬁatﬁxg@@éééi%ﬁﬁ{nggéent element

W th appropriate ange%ass ‘z?vilcl)'%ers has

' q, | | 1t h [ I
R e R e A S o
B4 e Bon L Gl e 188 P a8 dingalang Sompbind on
SHEPGI R ErBo oAt e PulEoYersoRa AN apGabicanighes Sompoun

efficiency because |i %ht is

on SiC, preferably with a suitable buffer layer, or an AIN or AlIN-containing

compound on AN, sapphire, SiC or GaN, with or without a suitable buffer layer.
[047] In one‘embodiment, ultraviolet LEDs can be incorporated into three

different composite devices, each with a different luminescent element for producing

biue, green, and red, respectively. In another embodiment, a luminescent element
(e.g., a phosphor) can be selected to produce white light and a desired color is
produced by passing the white light through a band pass filter. According to this

white-light embodiment, filters of blue, green, and red may be used to create
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not filtered out. Both approaches have the advant age
of excellent persistence which, as known in the art,

WO 200a/10883 r abl e feature that is especially i nmpPCT/E8L004/016153
\digteete copplositatievioss thaaptadaod ey gebiei, biad redNgHt at each pixel. -
theater applications that are discussed in nore

deieaide dfalHm. lighOW aﬁp\@phét@%n@%eﬁéﬁﬂtbﬁ%e@th@%Qﬁt‘é@e of

conmpounds that can be used consistent with th

(ﬁ?&ﬁf&r‘@é‘ col%Fé‘d ﬁ%% Wit e@@éﬁé?ﬁ%v‘eW@ﬁﬁﬁ* %@Wﬂi‘éﬂ%at will not

e.g., oxid rat es, phosphat es, I cates

R T T T

| ver

Snd; betistay f%ﬁSC*%S%MWF&C%&%'W&?%sﬁ%%b(rmg Yk blue.
stronger, a tio short -wavel engt h_rang
S5 93 Lo ﬂier ha Eh% RANENtAge ol giieh Rlicsacy heaavse light s

nitr,ide UV emtters (see below). The rare-earth .

a6t fikeied gut. c%%B@\EﬁEf@CBﬁ% Bav%m adyaptage of exeelleslpeesigence

of em ssion wavel engths, since the emssion is by the

weich, @skoawnom the art, imaylesisakle feathre thet ialesaesialimgbriant in video
zinc conpounds absorb well at |onger wavel engths (>
3policatipnamhriduariyatigitabeidvie timeatdregplidations that are discussed in more
netal -activated zinc UV emtters.. It wll be

defridmlaw.ed, however, that - either type of phosphor

conpound can be matchedWh ei ther type of UV-emtter.

- 16 \WD43P041a 4053 FETddAsE @B $hodiiHdr 3ompBdAds that can be used
Illustrative exanples of rare-earth-activated

RBASBRAL with B invaRtdeardye ra@@@ahﬁta%ﬂ&at@ﬁ BrripBURds (e. % oxides,
i nvention are provided bel ow. Exanples of rare-eart

%%Fééu‘é% dﬁ!@f@%@f ibglg%gltc@?és ((@Eég)@gge%bﬂﬂ%@ﬁw e‘cerl m, or
ﬁ%@@éﬂﬁﬂof @%ﬁa&é@@%?miéﬁ%é T — |
ehaed BiinElge regqpnergcr{ta Ao The Potes B oRated compounds have

stronger absorption in the short-wavelength range (typically < 350 nm), and thus are

well matched vlvith‘ nitride UV emitters (see below). The rare-earth activated
compounds also tend to have a narrow range of emission wavelengths, since the
emission is by the rare-earth ion. In many cases, the metal-activated zinc
compounds absorb well at longer wavelengths (> 300 nm) and thus are well
matched with metal-activated zinc UV emitters. It will be appreciated, however, that

either type of phosphor compound can be matchedwith either type of UV-emitter. .
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LaP04: (Ce, Tb), (Ce, Tb) MJA111019, (&, Ce, Tb) MyB5010
Y3AlI 5012: Ce. The Tb-doped conpounds enmt a narrow
whad/10605¥i si bl e |ight at about 540 nm and t heP@EUSIPHEL6153

compoymuby enuttrative bRt dakle ARREEIVRRY nﬁfﬁsgiﬁégsnﬂ%?éan be

of rare-earth-activated phosphors that e

| . . : H . : .
e eR e Bl WPy P MR Tt Smlss g

R oSl L AT e VR B,
O Rt PR o0 A )l et S P S5 o

consi stent with this invention are provided bel ow

BRERY \dgblgtbands Sptweeniapetbed0 proaishebeut BRANenExarplesrof rare-
l'ight include: ZnCdS: Ag, ZnS:Cu, Al, and Zn2Si OG4: Mh,
gerth-astivaiagd ehosnkors thiah Bmitigseerebght dindude: §¥GdRCaiD, -

about 560 nm An exanple of a netal-activated

babSpt{Ce, ThhaCedh)MgAbi g, (GdBe, THHMGBSO AN ;AT &Teh akheab-doped
em ssion .peek atbot:460, nm. [051] During

camippesdeerit @l rement barr ofpiisip ight ats@og€ 54@Am and the Ce-doped
chromaticity should be considered to ensure that the

dospbayddevit aenaniowbandvtdEdoapbsl nfd NEemplE&6hraréshkheactivated
color has a chromaticity (i.e., color coordinates),

. i t i .
Fhaéprm s BaRdiud I?gh@ mcm@atrg@.(@,ﬁ% E!w%@gb@?ie%i&ﬂj?gkcmu,

nternati onal e de Ecl ai r age CE) c mat | cit

Y64 28P4), T 0p% BQE@H@@?QMp@%@%%E@\éé;E@%g é\%ssi-gﬁerﬁt\ggen about 400 -

chromaticity of a display de contro
4 AR A0, ke B T B B n LTS e
ERTA T BBy gy  Trozphors v h narrow ertssion
anot HOROEL dBEHBhE Bredlemobielaymotaies shpsacn that sapee used
}:gr?s?sqteriltr:/vifh?tlh%rin\?e%%gg iarr]ea }Jreov? e%clfelow. Examples of metal activated
phosphors that emit green Iiéht include: ZnCdS:Ag, ZnS:Cu,Al, and Zn,SiO4:Mn, all
of which emit light between about 520 nm and about 560 nm. An e>.<ample ofa
metal-activated phosphor that emifs biue light is ZnS:Ag, which has an emission-
peak at about.460 nm.

[051] During luminescent element, or phosphor, selection, chromaticity
should be considered ‘to ensure that the display device with a wide color range.

Each visible color has a chromaticity (i.e., collor coofdinates), that corresponds to a

location on the 1931 Commission Internationale de I'Eclairage (“CIE”) chromaticity
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(or peak wavel ength) by co-doping with two or nore
species in the oxide or chal cogenide host. The

w0 nioennawss on of the dopants can reduce the em BGI/US2004/016153
wilidgram. The cleloynatiniypoica digpkiyi desicercasdicusaitionsd ub(}%%]hosphors
Mat eri al processing and degradation effects should be

CORs brtesatrated) Gat fEpIRphBE: tﬁbpﬁé%ﬁché lé]f@gstcrﬁit%%FHIéJ 641188 of the

di spl ay devices consistent with"this Tnvention.

' Méﬂ%r@%né’l@@ﬁé@l‘aﬁgf oﬁsswftﬁﬁaﬁ&ﬁ %r#igﬁgﬁ bghgg ga\éef more

above, genera e ong working i I Mes

l e i bl e .t ation, .when_conpated to . .
oA CRRGR R B AT B, B SRR T pasistent with
phosphors- can.be.deppsited in several ways. A sinple
PR rRread R BN Eherogan cartbe bed g Colsepainate space
apout 1 mcron and about 20 mcrons) in a polymer
PERK WPYP'%”Q?P@%F?'QBP@H%H} MOrAr Mergespesieg iR therexde jos
reasonably transparent to UV |light and relatively
| fRiGOgeBide host. Uhe intriaelipn ofdae dapante nan Mduopl the entigsion width,
and butyl nethacryl ates are suitable host materials.
- Therebylenbameing FaNasioncsaiutadiodeposi t ed by
suspendi ng_t heMoarticles in a_polyner solution,
spi n- ¢o&d] i nilateriall ppesssing gnd siegopdation bfects tshodialrisk considered
sol ution deposition technique, and then baking the
oeimgroseiekting pliospieors fahd tcbastewdting displdyodetlicednsdrastent with this
deposi ti on techni que invol ves suspending the particles

lifvdritien, RIryame pROSHaES Fuch *é@ﬁh@@ﬂe.é’i@eﬁﬁ%‘féﬁ‘%d'l\?g‘?%nerally have -

in-situ. Although this technique is sinple- -

298¢-vdAdRARefRdd H%Q%l’egg_@&%ptibfél té @%g%%n, Wi éerﬁr'é%?‘npared to’

produced "usi ng this technique cou ve a nu

?d'erggrqg@{élqé;}%?%&céy g&gdyeg_l ack of uniformty,

at| surtace roughness (which can lead to
o o e AR AR Tl Bt vy
tir?vo \I/qe% ém%e%d?rfg én‘%’é’li‘%&r%%%é (g.];;.,tblgtewmgeoA gl%%rt 1 micron and about 20 |
_ microns) in a polymer matrix. In a preferred embodiment, the polymer host is
reasonably transparent to UV light and relatively impervious to UV—indvuced

degradation. Methyl, ethyl, and butyl methacrylates are suitable host materials. The

phosphor layer can be depositéd by suspending the particles in a polymer solution,

spin-coating or depositing using another standard solution deposition technique, and
then baking the compound to drive off the solvent. |
[054]  Another deposition technique involves suspending the particles in the

polymer precursor that can be polymerized in situ. Although this technique is simple
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under UV |ight and' chem cal attack. [055] Wen
sel ecting phosphor conpounds for use in display
waleosaenss consi stent with this invention, the pél/TkWes816153

a8 %F%ﬁﬂ'\éﬁt TRhe BRJdlﬁlgé(d Bginhqﬁls e i ﬂu%rc%uggig%% g gﬁﬁqa%ﬁ of

consi der Ed, as we as the 1n IC a rﬁ | K o
SR RBRaR eI FR iporor R, SN vioh Yoelhd8 Fhiihngss

f the incident i ,..but thin engugh to maxim ze
Ribied e IFah Eomhant St ot g EbrRiTons cphedagent UV
t hi %ker phosphor  coati ngs can enhance UV absorption -
dghtnands piawa e2rid degradpiien dugyie the degksafirekusinessval thi lotymer
scattering of the UV [|ight can.be desirable because
iundaal¥dighbanthemmpyeal@itaskre |i kel y. Scattering can be
enhanced using even snaller particle sizes (e.g.,
about [@5 cWies selestimy phesphed composmisoor asenrodisglay devices
t hi ckness appears to be between about 5 mcrons and
abnsisteniwitiritds pwsntic) theadlicknpsLhed ghiiry maBshilodPof the phosphors
m crons, or about three layers. [056] Phosphors can

ahsaide depRistddeds Welltd3itRe firthimgié Qbﬁﬁrbi{(orﬁﬁr‘ﬂ BRfiddiéh Bfficiency. In
o be

sol uti on deposition. Such filnms tend

DHBEnYdirAGAtY therHhb8Hmar IERAG Bhodd ‘Ee'ﬂﬁ%ﬁ enobé‘ﬂ?% MaQHhSize

to degradation due to radiation and chem cal exposure.

EB%@tiOl‘? Bﬁ@gﬁﬁ@@éﬁ WE@gf@t thih reH‘uSPb'l'ti goémBQMﬁ%& 'Era{wsm\i?sion of the

reduces t i nt ernal ering o I'ncrden

i A0 Y 8R4 BB BB A EheniB
B3Pl Bl e B SSBA5557 Pl pesterng of e Uy
TBRSB4% GoabEeraiasnt mkor W plvarmiesteate Biainosesimg can
the conposite devices discussed above. [058] In the
bagahgncadgigingevesrimaliegertis sizeri(eg.oakoutSumicrass) m preferred
gkgépth?)lk cbrrr:ggimed thickness appears to be betweeh about 5 microns and about
15 microns, and more preferably about 10 microns, or about three layers.

[056] Phosphors can also be depositéd in thin-film form by sputtering or
solution deposition. Such films teﬁd to be substantially uniform, smooth, and more-
impervious to degradation due to radiation and chemical eprsure. Theil;
homogeneous physical structure, however, reduces the internal scattering of the

incident UV light and thus the efﬁciéncy of the absorption. The processing

temperatures for oxide materials are higher than those for chalcogenides.,
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theaters, |ower power LEDs can be used. Hi gher power
LEDs can be used to provide a light source for an LCD
_Wabattietss ype screen in high anbient |ighting PCT/US2004/016153

condi ggﬂg‘f’t} \gg %@a 0D dec'%té@ HEY eﬁéﬁ}%&hré& SRS %Hhtﬁgéwolet LEDs

i ncl power supp or supplying
u
{)aggv\%% aéseﬁugtgfé;@é tﬂeelﬁﬁéﬁ}elfgelht' %%reﬁfs%gcﬁﬁ@% %gtapgsl% hg\'}lggs discussed
ulation circuit 75 coupled to power source 70 and
c% source 15. [060] Regulation circuit 75 can
|ncI ude: phot odetector 80, conparator circuit 85., an
cont rlBp3ler Imthe ‘Pﬁ@tog&ﬂ%“f aEbient Behtingreoneitions. %!r‘%"oﬁ‘% ﬁ“cﬂ*ﬁ'tal movie
of the ultraviolet light emitted fromlight source 15
thadteys tewen poveeriLEDSstcagi hgneded. rdigbert mwrdﬂ':g%calmbém@ewo
of the portion of ultraviolet Iight. Conparator -
wovideia lighb sbarse ifor@unt L &7 shoiterrtgpesoierg it higgh dmbient lighting
signal . Conparator circuit 85 can conpare the first
&rgliteinsw t h a basel ine signal and generate a second
signal that is proportional to the difference between

the flosgt. Dasmpdlemedt {MeadAFRIE fRIRIet iﬂelgulaf-f@dfitplbWeir &tpply for
circuit 90 can have input 92 coupled to outpu -8;

sppha ??L%teg powkPleveltollight dourtd 95! ReBuRRSRPBwer supply can
Si gnal -an output 94 for Supplying a regul ated power:

lﬁhl%é oBr Eé)l%%gé%%?@ dorl QS:Ut 75ERPB% toettgﬁgﬁvé%hrce 70 and

etector I'S po I'tione uch t a portion

d ultraviolet light is a portion reflected
'@Sghgérggégm ng el enment 40. In another enbodi nent,

o 305010 Pt Bed Tt B B e B e iR el Hator
é'wbh%ﬁg"ac?ga@r o007 Ao o 8@”59%%2 7 oI he iraviolet
front of Ilght source 15. In either. ca

ljerhé eptttaddEemlighleieureent? AR ganeratess first Stgﬁlat indicgdive of am intensity

intensity of the ultraviolet |ight.
of the portion of ultraviolet Ilght Comparator circuit 85 has lnput 87 for receiving the-

first signal. Comparator circuit 85 can compare the first signal with a baseline signal
and generate a second signal that is proportioﬁal to the difference between the first
signal and the baseline signal. Controller circuit 90-can have input 92 cqupled to
QutpuLBQ:ofg_ampa.Lato.r._8.5_.=fo,.c~_r,e.g@i..\/..i.r..19_.tb._a..s..eggnd:ﬁignalar.id-output 94 for
supplying a regulated power signal to light source 15.

[061] In one embodiment, photodetector 80 is positioned such that the
portion of detected ultraviélet light isia portion reﬂected from screening element 40.

In another embodiment, photodetector 80 is positioned such that the portion of
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[062] Phot odetector 80 can be constructed from any

other material that has a relatively |ow dark current
waemsanoatcept abl e D* value. D* is a val ue useRCT/US2004/016153

d@étle&t@@%ﬁrévhﬁetﬂ@hﬁ?éﬂé@ts?f% bémé'ottﬁ’er@ierﬁeﬂe%@éﬂ 8¢ a small ultraviolet

General ly, the higher the value, the befter the

dr%fr?&ttﬁét is pBked tt%p; gaﬁtlﬁoﬁfr?ﬂ%ﬁar R Sfer 8§§% ?h@ cldgtector can

I'con cafbi'de of ~ the type, can
M bR
o her [5G, PRplodRsap Gande canstvgtetdiandaey oubergesterial that has

used consistent with this invention. [063] In another
erfrialiveBHew das ceaentandan awepiablobi valdae (P Jsetvatusaysed to
the portion of detected light is a portion of visible

| depignagerthetretitive samsifivity@f arstectoll. aemmigitis the blgbeetitesD™ value,
In this case, the photodetector includes a detector
tthatbettdethecletedtdre Hantesasiptey siti€orv carblzlee ebpegtitlly i) carbide of
Consistent with this invention, detector 80 can be

usedH or gi¢typer oan bé Lsed ttatdreirucipd UNksensiive photsddiectsr according
Calibration can.include, for exanple, supplying a

kioaMig ivEption. RiviPBEBPplcRizstEthat, ifBagitibn ahsilisecaBRie, GaAs,
measuring one or nore intensities of light, and -

adicant, 21, bhe oﬂ%ﬁatéh‘&@'ub@@td Rraké BhoRBeRIotRI c@nlbedi¥ed
sources. Each light intensity can be measured

ocR}r{s%?r%rltWItﬂrthlgllr‘?\@nflé?rﬁ” cally. There are a nunber of

optical measurenent techniques that may involve the

use Of[O&ﬂ ¢ uoq; ér?cﬁh&l SthbSimelt ?)hB Rt g%%%f%nea_ Qﬁch that the

adj ust ower sup can nvg%ve I'ncrea

LB il G55 o
%Elgltsnuqrsgg@:élqg{géntlggﬁrﬁ]%t A Eh%hhoggqi%e&géggiuqe&a Setector that

exanpl e, a variable | evel can be used to accomodate
fd;ﬁtects the intensity of visible light.

[064] Consistent with this mventién, detector 80 can be used to perform
illuminatidn calibfétion procedures. Calibration can include, for example, supplying a
known amount of power to one or more light sources, measuring one or more
intensities of light, and‘ adjusting the power supplied to the one or more light sources.
Each light intensity can be measured optically or electronically. There are a number
of optical measurement techniques that may involve the use 6f an ultraviolet or

visible photodetector. The adjustment of the power supply can involve increasing or
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decreasi ng or uneven LED or |um nescent conversion
efficiencies. The term "uneven" refers to varying
w@eothor4oence efficiencies by different di spl ayPCT/US2004/016153

ed&dreasing the Swerlsabblied oAt NEHCRFcd Witk "tl‘l@h%a@gﬁquhymtensny

experience decreasing conversion efficiencie

efé%@ﬁ@%atg%s?f@d {eegu Otk lelvbﬁjéggfbgrfx@&‘ of ¥h mgd period of

ne traviol et em t ess i ght over

iéf briaeolon "ol SRarmble, ¥ atellE LR GERbEREd I Bpommodate for
rforned bef ﬁf Elénor after regular operating
%%?%%9 of inuepLE gl eSSBPkeINNEEIPT RHlicienstase dihe term

callbratlon accordln% to this invention nmeasures, in

s HREVem daieshto varying Reffpmaesi affciencies ky different| dieplay elaments..
pomer supply level. [066] Electrical calibration is
aSisdlagyremitesaentunatarialainermalyeenriesiantsy deoreasingrdongersion

for exanple, an electrical resistance or.the

edfigentienwhen expeoaeddaplitavidett light fonenaxterafesl méricidnsf time. Also
light sources. In this case, the intensity of

ulltraioleblL EDs oan eimitilbslight bgért extamidaepdriider newilifieospprbdiated that
el ectrical neasurenent. Controller circuit 90 can be,

f@libexienakeordmg\o e e titr Eah b8 heAbrried Béfo?é‘tdunng, or after -
controller. Preferably, controller circuit

iraglideeseratin@bésyiche! o Wil aﬂ%él éﬁpkﬁ%&edﬁh@lf H%té@a; cHfrstion

current when a st~utter os ed

CRRbIdN tolthisSnEHEbA A asaR Wﬂ? ?cﬁ-ﬁé; ge*t%‘?ndnn a IE;‘[F.'E m’yansnty at-a known

communication with any or gener

Cﬁé@ﬁ%ﬁbﬁer%wlygbgp especial ly |ight source 15 The

enum nor ma I ncT'Udes a cooling material, such as a

crr ool no il ?ﬁﬁratﬁﬁa%‘%%o ogas%ngwﬁb}tﬁ%@é@ on 5’
PCT/ U82004/ 016153 %'L 0681 ay el ement 10 can B
iYMHBIJRE SRS 31 Plecieh feSlSF%tcé@tf ithe electrical ewr@m ‘Supplied to

can be placed on a viewer side of |umnescent elenents -
AneLgdnorg of ghe light sources In this case, the intensity of ultraviolet or visible

light can be inferred from the electrical measurement. Controller circuit 90 can be,
for example, a voltage controller or a current controller. Preferably, controller
circuit 90 includes an auto-zeroing feature that minimizes dark current when a
shutter.js.closed.

[067]).  Cooling.plenum (not'shown) can be in thermal communication with
any or all heat generating components, including especially light source 15. The
plenum normally includes a cooling material, such as a gas or fluid, and can include

a circulation motor for circulating the air or fluid.
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remove potentially harnful ultraviolet radiation that
may pass through |um nescent elenents 45 and 50.
wabwsg/119sxh |ight-could include wavel engt hs t he€T/US2004/016153

corregpes)d DplesEsabgs1 G &t alss thalideasrer ortinare fitersit Piotective
eV. Filter 98 can be a coating disposed directly on

'fH’t@L 08356 Bk \Bgéc%ﬂ%taswé@/eﬁﬂge %@Iu%m@é%eﬁﬂélbﬁ?e’nti hh taﬁa 5o to
as a

suc vel ength stabilizing filter 99, which
3&@1@:&% i%%fnhglll rn@&l&ﬁ@é@@%ﬁ’rﬁb%&eﬁ ('tjﬂeét %shtﬁ ?c*bgﬂqummescent

SRR dfﬁ t-g}LPSQ 9%"92\? bayRaRde va%%?h%tﬂ’s-‘% tprrespond to
Friseuiee zm't BF° SaieG MR A etk SABE gy opoa disposed.
el ements. The purpose of stabili zing fllter 99 |s to
shiestneniuningssent AleMaRis/ £ efgoR ol epenatier Tider sHER ap Rat
normal |y acconpan% l'ong operating lifetinmes. Thus, a
\7

(wavielngiesiabiiringdier Whwhictvie discussrchbeliowy iAltepnatively, filters 98
wavel ength that changes with tinme and stabilizing

fdaintber diS@eterfaam dguit leatstal mleyice 126 idéfw foed, {or.egample, of a plate (not
cali brated) wavel engt hs pass through .to -a viewer.
Ishionjpr ot ective filter 98, stabilizing filter 99 can

be a coati ng di sposed directly on | um nescent el enents

45 anqo Ofl\)ﬁﬂdﬂal studilizingy filtel DO 64 alss plated ®npthotviswenside of
fllter 98, ich is discussed below. Alternatively,

Qm%r%scé{t aRirhérts B9_dnd 58 arfPir&imitstepsttion 0P 1Y visible light
shows _a schematic view. of a display device 100 that

eviegqugiﬂggﬁ%?ﬁge%e?ufﬁbg}eﬁf%tdgp%ﬁﬁﬁlféﬁ‘ Qgs%ﬁc?%@?pensate
350 SRR BATKOALR b Boanfns orergin
iii %6?333 f\ly%sa Ghi %ggﬁké%ﬁ?%ég% %%% gntsiﬁs%lg%a%elength that
changes with time a’nd stabilizing filter 99 ensures that only the desired (e.g.,
calibrated) Wavelengths pass through to a viewer. Like protective filter 98, stébilizing
filter 99 can be a coating disposed directly on iuminescent' elements 45 and 50 or on |
another filter, such as protective filter 98, which is discussed below. Altérnatively,
stabilizing filter 99 can also be discrete..

[070] FIG. 2 shows_ a schematic view of a display device 100 that can be

built consistent with this invention. Display device 100 can include a plurality of light.

sources 105, each of which emits ultraviolet light, a plurality of independently

controllable shutters 110, a screen 115 between light sources 105 and shutters 110,
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a plurality of |lum nescent elenents 120, and a
regul at ed power supply 125 for supplying power to
wo p@httieezr ces 105. As descri bed above, each OPCT/US2004/016153

| 15U RASLEMEminebesFR RicndriS 108Narfbs fsdulabd Ip@w s§§mye195 for
the ultraviolet light and convert it to visib

AR A hessl o Aol hoon
el 2 BRI eI OB B b P v

an, be used to.a appropriate ric

18Pt askambsenaRh boRBEReRBt eBhest A Pegﬁcﬁly aligned with
i ndi vi dual shutters or groups of shutters,

rsbytieisedd0- (Vhan P‘Aﬁa"&é%fdP‘F*%‘%ﬁi‘dﬁﬁﬁléc‘?ﬂ}fql‘?bl?eﬁwef%blﬂw'nél‘“des

I i ght sources 105 can be an ultraviolet

diqlidtarygjalai ibae shuider qestreller 169t cani ke usm\/tomgnpgy appreptigteelectric
gap (e.g., a band gap that is greater than about 2.0

field acrdss edabwvwf shntterS1130 t@ open@ndatosei igividuabshdiess A0Goups of
can be surface nounted to substantially planar or

ahutted, a$ raquirade 107 (e.g., electronic board).
Alternatlvely, each of |ight sources 105 can be

i nt eglen1gd A§ desdribdanerbrfulbtbiew, d4Eha]f light Saeces 105 can be an
enbodi ment, each of |ight sources 105 can be arranged:

'J‘tréﬂ/loléﬂ ¢ amiti] dipdé vt disBE AThABAA! HRIVIMRYa wlPdéASénd gap (e.g., a
supp y 125' can supply electrical power to each of

agnBtga QHéﬁfére%@é tRA¢ Bbdliat o €9 hAQEh&K}HH F C§ ﬂls%cﬁ%? light

stant 1 al sane. anount “ of ul traV|o

S%EII’C%FnltOng%n bte sdﬁ‘la[:Q %b(mtv%:cj \%ﬁ%ﬂ#%l}f@?i‘n‘@q ?P%Eﬁl}ed structure 107

I nNg one ou

AR g s bve“oa'@u?%?@a‘*@%@' %%%rdgft'@ﬁ il '1é8 2 b Hegrated n

l evel s to light sources 105 individually, or in
g‘%“@ﬁﬁssr”FWr?hls way, power management schemes can be
used t o perjodical Ig/dlor cont | ngal | y adj ust the anount

of el &l clRIonsABROdIERT ek Of koht sewrces 10Pgian heriFagedina

105. For exanple, power supplied to one or nore -24 :
substantially two-dimensional array. Power supply 125 ‘can supply electrical power

to each of light sources 105 such that each of shutters 110 has substantially the
same amount of ultraviolet light incident on it. Although FIG. 2 only shows power
supply 125 having one output 126 for all light sources, it will be appreciatéd that
supply 125 can have multiple outputs to supply different power levels to light
sources 105 individually, or in groups. In this way, power management schemes
can be used to periodically or continually adjust the amount of electrical power

supplied to each of light sources 105. For example, power supplied to one or more
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WO 2004/ 114053 PCT/ US2004/ 016153 of |ight sources 105
can be increased upon failure of another of |ight
waoumaensi05. NMore generally, the power suppl PETIUSZI04/016153
Qﬂ‘ﬁphpsfodréékmo%rﬁéﬁlcﬂéé%eﬁ %Eoﬁ?aifu‘?é’ Bt é‘f‘ic?tﬂ?r ﬁﬂgﬁt Lhdtes 105.
k ,0,0t = k where |I; I1s the intensity o I ght '
NG i GE r 1.t
ORGSR, HeRRGIS SHbBlod DR o A AR pan b regutt
intensi,ty of light incident on the shutter, and k.is
t%@ﬁﬁﬁé{’ber of light sources that contribute to
the.incident light on the shutter. In one enbodi nent,
the electrical power |eve}s sup izd to the |ight
sources are adjusted such“that égvery shutter has the
same total incident ultraviolet light intensity. In
B s BIENARGHEBNGS lighPRCRIGRELS BGRkt
5B ight'fhcRte l&@@huggygh@hedt by a

supplied to thelight sources dre adj ust

. . el en:

PpbulTaRSERLh L R he REATHRNED o2 R innt ondag sputer
[ : ' onr f the, |ight
BT mrPL 1 Sk RRECSHERe o e st Bt epdne

r supplied to one, or re different |ight source
BBy, SHBRE eEthofn Sty i 1 85KiEg) Pohisf e s.uribbin 3 tedht sources
of li,ght source power Ievebs, substantially the sane.
B aHEStH SUED IR PSP HTgh a4 e B8 fnialdesidenkilEagniebioht
shutters 110, or the sane anmount of visible light can
eiegdiver R eaathgy chedimai the slesticakpewenle valsevpalied to the light
shutter is open. In one enbodinment, optim zation t
SOUICeR @e adjnstse spe thadieyaly lymirescerirelémeat ggngretesdhersdme
to ensure substantially uni-formillum nation over each
dftenstyf visitde lghd wHed %] reSpectpeehutiéds opbnede or nore
hi gh resolution, highly aligned.digital caneras at
each [i73pl aphusi if enefoons afithedlighh eowa8® GaneratsR8s 8%an a

utilized in.digital
desired intensity, the power supplied to one or more different light sources can be
increased. In this way, for a particular set of light source powef levels, substantially
thé same amount of ultraviolet light can be incident on .eaclfll of shutters 110, or the
same amount of visible light can be generated by each luminescent element when a
shutter is open. In one embodiment, optimization routines can be periodically or
continually performed to ensure substantially uniform illumination over each of
shutters 110.

[074] The provision of one or more high resolution, highly aligned digital

cameras at each display site, for exémple the camera or cameras utilized in digital

camera and traffic count recorder 320 (FIG. 3), or other specifically dedicated
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canera and traffic count recorder 320 (FIG 3), or
ot her specifically dedicated -25 WO 2004/ 114053
weIMUsdsD4/ 016153 caneras, provides a neans PCT/US2004/016153

perm Lfi N [ agnostics..an |i:bration.of..the
GRLa) OS5 Aslger P Rang FSiBafedRRheT 3hd Bt Sine
have a rgsol uti on, of over .7, 000, 000 pixels -- as, .
c‘ﬁ?Fg%\\fsed% @“%bwgiz? R e?@alaﬁzg,'f@b%afmfgahé\/%ﬁ regelutien 0k -
descri bed 23 X 33% ft. display. Thus, by directing a

Avgr ¥ B00 0O eReInt- a8 eanapsirad) o approyimataly i1dg.00M pikels en the above-
digital caneras at different discrete portions of a
dlesprikgd 23X 330t ftedipplavembes,dyrditecting a digiaticaimeraata display, or
portion of each digital canera's inmage corresponds to
alirecting mufiipleedigital cgrmeugs of difiereat discretd hartidhs pf ayiisplay, a
Suitable neans for aligning the digital canera with

tdaeredpGitlcnre ean beerttaird wihdre lausbrigh eiddchiadigitdl ¥afnera’s image -
such as | aser alignnment marks. [075] In another

QoheepaRidito anBihdlk Rhal 8 §lotiplof BRERIIATEHBPEY! IRiHRBRIESNs for
the sanme portion of a display (or the entire

?g%@bgme digﬁ%ltdéinﬁarﬁ @sﬁtﬁghé E%ph 2 R ﬁkﬁﬁin%%pﬁd&‘?ﬁ%ans,

S Ca € conpare ‘to 1nprove th

%%FH%Q%’se?Bﬁ%r%&ﬁgﬁé;‘RQ, of the diagnostic and

al'tbration procedures. [076] At selected tines set
asi de [ tics d | j.bration, such as a five
m nut 75 PR ifosient RuhBlE B By 23p tombSnd o the
portions thereof, can be run red, . then green, then
SR Ser BB e crify S5Rtayk, 1 Sl GasEape ades generated
In order to reduce interference, the LEDs can be - L
i thesreerrestas Gan Pedieanayed apd usabia mperyesie aasuracy and precision
exanpl e one mllisecond each. In the nost basic
off thendjagnastie gad selibyatiempraceduwst  when the display is
run.red/ green/blue, the canera(s), nounted -at a
sel eci6] Al sslesiedtimesiset Agide farpliagnosticshared calibratjorf, sach as a
away, are.capable of detecting - nonfunctioning or
dive aa'slilteepleylodegclad@tit,lil@anﬁmrdiq&@ aquntoris thereof can be run red,
then green, then blue, followed by white, all at mulltiple power levels. In order to
reduce interference, the LEDs can be switched on individually for a short period, for
example one millisecond each. In the most basic diagnostic operation carried out
| when the display is run red/green/blue, the camera(s), mounted at a selected
distance from the display such as sixty feet away, are capable of detecting
nonfunctioning or excessively degraded LEDs for replacement.
[077] Beyond replacing defective LEDs, each night the system may

automatically re-calibrate all LEDs in the display, as described above. To this end,
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[077] Beyond repl acing defective LEDs, each night the
systemnmay automatically re-calibrate all LEDs in the
W(al'rz@phmss as descri bed above. To this end, - 2BCTNIS2004/016153

L T
0@‘%‘%0%6%@% %@%EMQ Brting P8C§ Bidn faden LED s

Wltht? %o belpjgtoc |bratethesstemsothat

exbRed fI §acy PRRT e MR thegpa eingle ceiiate #iq wystem so that each
power output at each power |evel as do the other LEDs

dedi greer anbluedE} hagthecsammopticahpoweraautput ateagh power level as do
possi bl e according to this invention. Calibration
ghebéreabEPsicf thec$aree ediohyElbctosic celitabtidm &t alom psssiblaraccording to
software (e.g., |l ook up table) that can be. associ ated
vthishnvaentsioal Galifratibn plefavablytihathiedst by diodepecsidrdtion doalar
conjunction with the video converter/scal ar at 280
(Jokt@areie.g., IbBR 8D tEhiepBat &pbé BERI8d SRRl PEcAATnot shown) that
receive information fromthe di agnosti c equi pnent

i 4o i%éﬂ)é]ﬁiehﬂyemQﬂJtn'JLﬁ%horﬁ’WfYﬁﬁh@UlH@HEOH@er?é?'fs'&aiaEQt 880 M. 4).

various supplied power |evels and, through an

assoc ' dD%UQéQQ?éIi’bFatﬁﬁls'chra%éﬁ E%BEB lhl%‘P#latiBn i fﬁe d |agnost|c

accou ts for y variance I n degradati

S PRt (R OUER! Pilub yp Ao REL o YRGS supled
sy fegyglse%{s*c hﬁaugihéi‘?%%%%é ?@\tffm%@grégﬁvfﬁggn LERfook fitable.
deguta i STy g%@a”ncs%LEﬂ ﬁé@%ﬂ%@o’?ﬁr&ﬁﬁﬁae% adlisting the
frequent replacenent_ . an alternative

POWEE Cerve DY arhighiner LD w&lrbq W@/edn thgAextday- ahis perlodlc (e.g. daily)
calibration .function, mniature, photodetector chips,

Wi situ mcawramlnaSszbJﬁcbepaﬁtsoffgr¢atb'rrsducm@yntﬁetelro@ate@anceu since
close proximty to each LED in-the display for

ERsthatyve BBgradgidtcandaet wothadderitogompensate for the degradation (see
di agnostic/calibration operations.

above), eliminating the need for frequent replacement .

[079] As an alternative to using digital cameras for the diagnostic and
calibration function, miniature photodetector chips, with or without band pass filters,
may be located in close proximity to each LED in the display for measuring LED light .
output during diagnostic/calibration operations.

[080] As another alternative, a programmable chip may be located at each

pixel so that each individual chip can be reprogrammed as necessary during each
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[080] As another alternative, a programmable chip may
be | ocated at each pixel so that each individual chip
w@ amv4betosepr ogrammed as necessary during each PERUSA0H/016153

%%ﬁﬂr/aﬂréﬁgé&e%@ér/t&%ﬁ@%r Qn%lﬁ% effRlild light! ofp ouftequE@Dgo

raise or |ower the effective |i1ght output t he LEDs

%gﬂ#a%e[gﬁqtp,érg&pe p| xel. [081] As an alternative to

performng darly in situ calibration bylooklng at

every adj u n .

vai uo LB} s BESHARE fo B ild Tl A sbieig %EY!%WQ at
may be ysed. Accordi ng, to thi s approach, sel ect ed LEDs
&Verygﬁ“ JEsefuenepandeaiusiing the rq@"ns ¥pleifopeagiupixel, a statistical
cycles in order to optimze the overall screen color :
trmdﬁrga appreerk mayae bsrd. yAcoording jst i arpraacibwelastad igDs or
value for each LED or group of LEDs. [082] Wen the
gireupsod tLiEQsapay heiram inoiperatitegsowsrtolyclas irmbidentid bptimize the overall
di splay, the three LEDs at each pixel may be

avedenapld throdghv sthtiatidal aaalgsie ¢ pewidevehywiseakss wilge for each LED
that the pixel is contributing the proper spectrum and
amgtoup offLBE@si te 1ight. Through a

di agnostic/calibration software package that

~ i-nter [oBbpt GNh@H&IWBra?ﬁgst JeRatidh oparytes HBtdh élﬁﬁ/ﬁ%‘&%play, the
for each red/green/bllue LED at a pixel to the desired

Wirek € EDsldt @8k b%Pgﬁ?%e é\fé dat&d |ﬁ8!v}b%aﬁ¥”‘hh9 I8 &Neﬁ% assure

‘be undertaken at -e pi xe to adj ust ues

‘%r?élitrgé p&g i eoﬁthsuﬂh a"&ﬁéﬁ ggepﬁﬁm%d%@@tlgt%m@ﬁt. Through

or reprogram pr gr ¢ ogli ¢ chips o .

ST A Sl 046 oo

&v%nﬁér I tgrgre%peqer%g 8§e@c arS éqreg%al L%g]at %legl @_158 d@lsrr%d white
‘ay S cr_ee,. - entire-displa

@@ewonsemgwaﬁge ﬁélmraf&waw@\w@deaamfa@a%x@ ipadjust the

i.nvol ve a conpari son
values contained in the diode recalrbratlon scalar software or to reprogram

programmable logic chips that determine the drive current for each LED located in a
spéciﬁc pixel. | -

[083] Calibration can involve comparing feedback measurements for a
single.display.element,.a single.portion.of.a display.screen, or.the entire display -
screen. .Thus, as mentioned.above, a comparison can involve a comparison
between one or more feedback measurements and one or more baselines. In

another embodiment, one can make multiple feedback measurements of the same
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bet ween one or nore feedback neasurenments and one or
nmore baselines. In another enbodi nent, one can nake
worzioiiploss f eedback neasurenents of the same 23(?’]7)‘!3152004/016153

B8 B 8 g
e A e e poires

i nvol o r| n eedback neasurenents for different
port i i&&fﬁ erzﬂ‘?g}fﬁ"éypagg’ia@@’h Carpmvo[a_/%;ﬁ»ﬁppéanqgffegdbac

di splay screen is divided into four portions,

feaayr@nens fextifferenhperdionsef 2dishlay seragme Fcpmqam%g if a display
one of the portions has.an illumnation that is |ess
taezeen indivisaseinto foor portines, & heapersentcaupbe enhdeofot bach of the
under performng light sources that contribute to
tpeationsont orenofdhe pbeidnsdias asditbmihatidrhapaviess trewethe other

not be increased (e.g., when the power is already

rxiidtisz #1é)poviereuppivert tosHe Bhd@thdrformitg IRfhb8buRes th@Bntribute to
can be reduced, such that the illum nation of each

AR&L foptibr @arﬁb@&bﬂiﬁs@@' lithé ?6wéxal@3el d=P&Rt b‘éhﬁ&eased (e.g., when
calibrated, |light sources 105 can emt desired

RN A
H!?d’éda%]:&) thibelnd lﬂiﬁ'ﬂﬁﬁf#&{‘{ﬁ éd'cﬂgao?tmrié gﬁbgﬁé[nﬂél Y the same.

t ravi ol et wavel engt
pI ur ald t h. :
Shur Y iy lBiedt B s@ﬁ S FRican i b ST E uirpyotet ight
can clude t th ent el e .S V
s & Sactters 25 etk of endiBE76 6 'nﬂlttﬂf%’wémsgal that has
Ilght |s |nC|dent I n anot her enbadi ment
@ \ariablerfipldsAergndent frangmissivite el disaviolet wsvalegat@ inongf
shutters 110 -and | unmi nescent el ements 120, wherein
eahpdinerdcthe piqrzlmymf Ishdiéers gan lincluste atHeast three shutters and the-
shutte.r s119 =and.:car__r_ep9ricli_ngl unm necr~t
@lurality ot br_nia@@mbelemant@gadhclgée ableasl thneeksipescent elements
el ements. 120.i dudes at |east three.fum nescent
¢hatimninssdehat different colors when the ultraviolet light is incident. In another
embodiment, the plurality of shutters can include multiple sets 112 of shutters 110
and luminescent elements 120, wherein each of sets 112 includes at least three
shutters 110 and. correspon@ag,tumme,scen.elemems_lZO _wherein each set of
luminescent elements 120 includes at least three luminescent elements that
luminesce at different colors.

[086] Screen 115 (shown in FIG. 2) performs the same function as

screening element 40 of FIG. 1 -- namely, screen 115 diffuses ultraviolet light before
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| um nesce at different colors. [086] Screen 115 (shown
in FIG 2) perforns the sane function as screening
web@rantos3l0 of FIG 1 -- nanely, screen 115 di PETIEER04/016153

ulstd mxihehteérbéi b eHelrs BB Ofrfel mé@golm%oé}ﬁ{w(}it Acg‘}ﬁi’e yirgvigles light toward

PCT/ U820_04/ 153 i t is inci dent on shu s ;

te . t, t .
T SR L B Pt 8¥1 8ot LB G pvers
o by MO B e o i an s

shown ] Fl ? 1. Lum nescent el enments 120 can.al so be
d?@%&@}@n t h&mingacent elgmepts 120d@nHlse hadisnosed oo the light-
but such an arran%emsnt woul d reduce the lifetinmes of

t pRUPe iR &5 sbwiters 14 Aebitsupl enasengdivsst whullrtscethel lifetimes of
be continuously exposed to the ultraviolet |ight,
etherumineacerti ctamente renassedhesanelemientuseuld[HEB@dntinuously exposed
Regul at ed power supply 125 can include a power source
1®8hantrazioletdight, @venwheh ticaseteldbnis g nedint @sea  power

source 135 and light sources 105. Regulation circuit

140 cd087IncRedealatstpowemaippl eaheate =it soarce 135 and a
conparator circuit 145, and an LED controller 150. As

sReWAtioR bR ICRIEEs IS OPpElRaGlrcad P33 ARM g sources 105.

ultraviolet light emtted fromat |east one of | ght

SREG SR NGRUAND0 @R Wr%l@ééeéraéf 61{ rﬁBreSﬁrQﬁ&ljéteEﬁfé gﬁ%,ea comparator

indicative of intensities e portions o
ul: -1 i e j b ci Ve,
t h%ﬁg%g% %{éj e%ﬁe g? E:))rcsO ngrg}rf]%g 58 0 %y%p 0s ip'ﬁ bgﬂ% &éw Cg%\%tﬁg detect
Vj ' i of . L um nescent enents 120 to det
A1l 5 o8 ighb B G o Bt o il sfuises G5 ond
Al so, .as_.discus nore ful] bove, . digital caneras
caoins 5l SEHERIRete it ohriarSitascaThe Basgens of the
Congar at or cCi rqﬂjt 145 jncludes at | east one input for
rdEeyidletight-n wik be ppiscinted. doweyer that phatodetraienssantatzo be
first signals with at | east one baseline signal
positioned on the viewer's side of luminescent elements 120 to detect visible light
converted by luminescent elements 120. Also, as discussed more fully above,
digital cameras can be used to monitor light intensities.
. §

[088] Comparator circuit 145 includes at least Qne input for receiving the
first signals. Circuit 145 compares the first éignals with at least one baséline signal
and generates second signals that are proportional to the difference between the
first signals and the at least one baseline signal. It will be appreciated that although

FIG. 2 only shows a single input from all of photodetectors 108 for illustrative clarity,

each of photodetectors 108 preferably has a 'separéte line that supplies the
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and generates second signals that are proportional to
the difference between the first signals and the at
wo e@gtilse baseline signal. It will be appreci BEBUSI0048016153

<R A S O YR A B o
A R R R AR S
TR AL o e

include nmultiple conparator subcircuits, each of which
pesitatiaed ar -dl§§@atedt@doaqﬁfmnt gafh eimhaiedaiedprs Ha8. fFinglly, each
signals. These subcircuits can be either centralized
ocerdparisonimanadseancbrampn baselinesidgnab br pldifferdet wssteding signal,
108. Finally; each conparison can use a conmon

bésysnding @i Headartvular gdohfetlyemimbes andityise 6fl @hdibuting light
depending on the particular geonetry, nunber, and type
ofoug6ay. ri buting light sources. [089] As di scussed

above with respect to display elenment 10,

phot odeg@ct MesidQBsOd aBbvehiy redpubas ddfararniet 10

positi oned such that the portion of detected light is

aplﬂ&édété’&ofse‘f d@&ftcﬁsfblé)r S’é’(héec’f ®EBADGe dg)t e’ﬁsﬂéd ;‘%%%;tha{a frgne portion of

anot her nbodi ment, ‘each of photo ctors

b@etﬁ@&? 'h@il\tq %(SijretﬂQ(%d tﬂ% ?c%{:ﬁlﬁ@ efémerﬂelﬁ%ggﬁ %nother

m SOone ot her
ht so

TR Bk fllatteciolifla fan.pe Abued §ich fba@fhe phrtion of
i ncl or that detects the ntenS|t t he -
Aetedos BorRrefi it fon ot emest o small miror placed in
phot odet ectors 108 can be positioned such tha th :
rfﬂ?'itloi)@ @PUFC@eTQL?ct@&'th?’gﬁtth%?eeC%?@?t 23 fophgtgcﬁnga@ors 108
light emtted fromone or nore |um nescent. elenents.
Apcluiesa detagtardhatidetedtnthedniensiaceiohe ultsavidet lightd I another
performillum nation calibration procedures, 'if
Cerabodiment, photodetectors 108 can be posntloned such that the portions of
detected Ilght are portion of visible light emltted from one or more Iummescent :
elements. As discussed herein, these detectors can be used to perform illumination
calibration procedures, if desired. .

[090]..__LED controller. 150 distributes power to each.of light sources 105.
LED_controller 150 can_jlluminate light sources 105 simultaneously or sequentially.
Simuitaneous illumination of light sources 105 allows each participating light source

to operate at a reduced power because two or more sources can share the burden

of illuminating one or more luminescent elements 120. Sequential illumination of
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[091J.]. __ LED
-cDntr@ ler_1.50-disfrihutes. _power..to each
WO fo4l1140ght _sources 105. LED, controller 150 PCT/US2004/016153
Gight $durdedeeard b&lEedRUNMRIZE @R BivBUhi SMBAL' Bt 3Eh light source
sequentially. Sinultaneous illumnation of Iight
) Cti o . L o _
JOUERRS lﬁ%%t%és%@?lggﬁﬁ%@ur@é I@gggﬁzééq‘ge L @ed! Héspgeﬁrdﬁgon the -

operate at a reduc power WO Or nore

' | i nati ng one or nore
R lsged Bﬁﬁhgi@ﬁf%b“%ﬁh@bégkﬁ%w al illunination of
-31 04/114053 PCT/ US2004/ 016153 | i ght_sources, o
105 ‘(fﬁ;g%ge e Wa‘yn?wsaﬁ%é VitheangHBeASPEEt @fithe cpgnt invention, a
each |light source is active. In both cases, |ight
Serthed fraprnaging PET te anayifavinieldstinadpteddisnlaydevipeis provided.
characteristics of the |light sources thenselves. [091]
Abectignlaytigvice earsingiudatmuliinlé ubravidhetlighs paoces muyltige
current invention; a nethod for managi ng power to an :
indepantehtht captrotialia skuttats, spluayineleenteleivenp opticallg dligned with .
The di splay device can include nmultiple ultraviolet

leaghof Sewshutsrs, and tirpddated mdeee 8dppiy for weplyig) pabéeto the light
shutters, a lum nescent elenent optically aligned with

eaaite0Astdudchbat di6d\e, adbfbend daRdiY RESEd RRMREPHRAIgHt ESirce and
supplying power to the |ight source. As described

ARONSuid BrySeell Q@ﬂc&?ﬁhé’%ekﬁ&fbﬂh@lgd@l;é’&ﬁfihdrﬁ%rh{a%ﬁ éhat identifies a
source and the liquid crystal device. e met ho
g?@+ﬂgﬁﬁweﬁ€éﬁ'eYérﬁ&wté,rﬂé?érﬁgﬁeithg WHiGRbs thgﬁpf&ﬁgd&?&%ﬁhoﬁﬁé be

um nescent el enents, rmni ng-: wh

PRl BT RRRLkBaReg BRURE2t ekl 4RI ablfod or e
b PlstaS o ot et B ¥ lioS 9hTed i eried of tme.

ci_ﬁn be repeated many tjmes accor dﬁi;&g_to a stream of ]
il RISGIEHENGhCan ke Epeaiedmanyipes pgpiPing[to gogtrepma okinfgymation,
of receiving information can involve receiving a set
gach geajvideg signdlbl e |ight intensities (e.g. intensity
information) for each of the identified :

[092] he step of receiving information can involve receiving a set of

desired visible light intensities (e.g. intensity information) for each of the identified

luminescent elements. The step of determining can include, for example,

determining a set of power levels for each of the light sources and/or deté_r,mjning a
set of shutter openings for each of the shutters corresponding with the set of
identified luminescent elements. The step of determining can also include

determining a power distribution scheme that could distribute power to the

appropriate light sources simultaneously or sequentially. Alternatively, a single
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| um nescent el enments. The step of determ ning can
i nclude, for exanple, determning a set of power
wo evelistofdr each of the |ight sources_and/ or PCT/US2004/016153

10| i -of .shutter, openings for, each of
SrRSR SR o P Blna M BT OB i A e
Ium'l escent el emencLs. The st_el}g| gf deterni ning can al so
SR AREOUY MAmnRT A 8NN BIRHO PEYRISEIRENIA Sseemieatiglmanner.
could distribute power to the appropriate |ight .
sour cE¥3 niipsaresilial power distijbelinn sahieme ial desirad thegioyer level
a single -32 WD 2004/ 114053 PCT/ US2004/ 016153 - schene
supplied taadirstdight seurc® oan bg diffanent ftoo treepgaeet leosl sobpliditto a
screen in a simultaneous manner and another portion
oécaritblight sewne idoriog aselguantigesibd atimel evéd®dlighfboth light sources
sequential power distribution schene is desired, the
powidrilluneiete the samkil@direscent kldrdént! IFBRExSPBIL PathafthBR powering
different fromthe power |evel supplied to a second

h@hghtsoures sﬁﬂtﬁlta‘h@ouﬁy,&?dw?‘éf%@hlgﬁ’i?elr %%n@& td btffﬁsét I@éﬁéburce

t hough both |ight sources coul nat e

HHAA D ERCR S pfo8 HRAts sdBhd %é@trgﬂu%e g v@ﬁ%gg}l@gn@%ﬁé&,%ere the

two Tight sources sinmultaneously, po
Rrive, fi LS Li . j thenth i | St .
SR 5 8 TPt l ot IR RS o it B ISak b econa. This
L t S f hoth the first and s nd - |

BEe1f oo heme bl Suentiing phibs Ebfe feitsgurces in an
type of illum natign schene, coul d i nvol ye supplying .
3%%’58?8'?%*&?{»8" |°.raweﬁ>§aa POWET f%tgéﬁ? OTNPE | iSﬁErqeasma@wchcal

r supplying power to three or nore |ight sources in a -
%?Eloi"cal fashi on. [094] Another way to extend |ight
source |longevity is to coordinate LED controller 150 ‘
and dR8tk eAnedier wstylte extesd lighysaises Wingavitynig to coordinate LED
controllers 150 and .160, LED controller 150 only
errdpler toGappsiyutieowentroller 460. Bytcedrdinatingreovtrolléight50 and 160,
sources -105 when those sources are needed to
LED wontraltez 158 0Nl necdddosupple gowshtdt 4 Binfted Ramber of light sources
105 when those sources are needed to illuminate certain identified ‘shutters. For‘
example, if a porﬁon of a display screen is programmed to be dark (i.e., off), then the
light sources that supply ultraviolet Ijght to that portion, as well as the shutters
associated with.that portion, can be turned off. .By. selectively.turning light sources
.off when they are not.needed, their useful lifetimes are increased. It will be further
appreciated that a master controller 170 can be used to coordinate LED
controller 150 and shutter controller 160. In an alternative embodiment, LED

controller 150 and shutter controller 160 can be connected directly together. In this
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exanple, if a portion of a display screen is
programmed to be dark (i.e., off), then the Iight
waouwnaewss hat supply ultraviolet [ight to thatP@DUS1004016153

%3%%%5?%%%“?? Tid_ %%ﬁ?‘%Pﬁ}é‘?ﬁ@3:9?4@8'.'%#?9?%91@@&@& f needs to
L.t i n.. t - - t . .
Helekine" WP puisielfos Ul Brtsridofnor eased. 1t wili

be further appreciated that a master controller 170

can bE9%%edVEe dayiedidvgan ingibde griqoling plenysrthahean be in thermal
shutter controller 160. In an alternative enbodi ment,
cepmutination Witbranysw ail eat genarating eemnpoidnds, in@odingespecially light
connected directly together. In this -33 WO

200r¢£4 1465 IheGRNUSLEDVINOILAGE B3coating enaterfialf $ueh as a gas or fluid, and
controller 160 can supply LED controller 150 the

cad inoale pdrdulativaensiot for ciielleting the aMérgluid.i ght sources -
shoul d be turned off. [095] Al so, device 100 can '

i ncl ugbeep qokd diBGiap |e%'ﬂhé‘ﬂtt1'®abisﬁ%‘9 de@icen ooNt&@TRkiude one or more

communi cation with any or all heat generating

fRSFRANEN For ekmblasﬂif; %ﬁ)t@é‘t%cfhﬁ@l' E¥n bk gmc_ed Y GiBWel e of

The pl enum can 1 nclude a cooling nmaterial, such as a

. e . . _
i Sioen Heent 20 BaBmiE i BUE P BisRRoER b et H tnat
' i L,C c i ude ,one or..nor.e

Fieb RS o KRl B ey 21 VRO RPR B % sBtEaRposed
laced an_a viewer side af , lumnescent el enents C

s or e FlerfeeS (20das SRPTAT cart b Biposed on another
adi ation that may pass.through the | unm nescent o

B EHRVRPN g Rblng e com eSS ai oY d Alterativly,

directly on lum nescent el ements 120 (as shown) or it

titars 180 grB peSenaiste tawuainescentalemesigci?Oathad is a gap may be

wavel ength stabilizing. filter, as discussed above.

mrmed hetwesas fijters 130 ard limisesaeahelementpd?@it e from

| um nescent elenments 120, that is a gap nay be forned

bet wel887]f i lIn edditid8® @sing Liltnayiokt etinulate sipatrslubfifescent
[097] In addition to using ultraviolet-stinmulated

eleeots, aldigplaesesst can be constructed that includes multiple LEDs that.emit
the sarhe color (or different colors)- for oneA pixel location to produce thé desired light
output. For example, three 1.5 miiliwaft blue LEDs can be used to produce a 4.5
milliwa.tt:blu_e.:ligbmuipm,=..lm=0ﬂe_..em_bod.i ment,.each.red, green, and blue emitter can
be.accessed with a 24 bit resolution, which provides 16.7 million colors for every

pixel. As used herein, the term “pixel” refers to the smallest variable-color element

of a display device. That is, a pixel is the basic logical unit of programmable color on
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el enents, a display device can be constructed that
includes nmultiple LEDs that.emt the sane color (or
walpdoet4ns col ors) for one pixel location to prOOHUS®04/016153

theisplegideide] TEDS, the yrdditbr t .
o E e O er (G ed TP RIS itferh or area, the.

i%b%%gm@qeg&tﬁmn gﬁhﬁlijigsg%,’)?out p Ld,..[r-_o0 e

.Ime.nt, ,eac 7" g_reen.ran. d-bJue_eni _ttér
it h 4. bj ion, which .
o7 D SERSSRR A 08 by SER0RE S5 ool e i
SR TG B e Ry pprostatein 544000 isplece: anmorical power that s

a pjxel is the basic |ogical unit of programmble

&GPty vigwablgAn hghtsuulights Gsifabledismaouedolbs ferdiaplays 30 are under
di Ifﬂar% devi ce. Thus, the greater the nunmber of pixels

56 ef masiehNp. loy5Qibp highttosise Jreshnaogich ef HesglKdrigoShina that
of the display. [098] An overall display of 23 feet by

386 foeblug apd greerstighicin€iN bEBs dabricgted apsihgie! crystalline Al,0s .
resol ution defined by approximately 172, 000 pi xel s at

gsapppireraibspratesiwitthatuitable Bagéd Idyst SWEALAINY P6# @tlight, super
sunlight. Suitable display nodules for displays 30 are

riget Allrs3dRILBDS éxbrivatk?l oriNe sukdfBI0 shystkdtd BLEPHS SaP, can be used.
Technol ogi es of Hong Kong, China that use, for blue

and g[osen $udd ggﬁa%ﬂléﬁ&&iéeﬁ@éd aeeAl uSSruFiB G Bxcess of 50,000

~crystal l1ne Al2 (sapphire) substrates w

S B B g S8 B o

super brig icated oh a su
e.used. ' [099] S

S e 8 B neions 200 08 M Earmnas pastif elmess panels

f 000 . -hours, for _exanple, which . still be |ess
B B8 cRa B 0T st oL B R . e/t abeoqibe B (e
i n _network 200. To .incr e_panels' wuseful lifetines )
Bar S et Cod andienine ABSor AR ke mayie areffiuepst based, air
preferably via a cooling plenum (e.g., plenum 91 of
eprsitioning,dystgna fugh showndfsueh @s afpreedirir sysigmiss agthermal
refrigerant-based, air conditioning system (not
SaNaelion suedndastien systerad Nanrrefigeranibased optiensvaday be used in
locations where they produce satisfactory coolling. Displayé consistent with this
invention preferably include a wide viewing angle, for example, 160 degrees.

[0100] Although displays soid by Lighthouse Technologies use InGaN on

sapphire and AlinGaP on GaP LEDs (which are described herein, as well as InGaN

on SiC), other materials may also be used to make the LEDs as follows:

1. (Blue/green) InGaN on SiC, preferably with a suitable buffer layer such

as AIN
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convection or conduction system Non refrigerant-based
options may be used in |ocations where they produce
wa20044f63 ory cooling. Displays consistent w tPCT/OEX04/016153

i nvent4on wi de view ng angle, for
exan‘pIQe 1@%‘?{? %rrgg'l] 'nb%yl%g?a,@d t hough di spl ays sol d by

,|&|| ?Eteg o ég’ﬁ e oﬁglp%qﬁ C?Pe%l,ll\g P grabf&b\g@l? e pglerl)c\gfer layer such

wel | as InGaI\J} on SiC), other materials nay al so be
used to mak® ANe LEDs as follows: 1. (Bl uelgreen) ‘
InGN on SIiC, preferably with a suitable buffer |ayer

such 4s AllRlucreqw Albor/AN1osHiIMET coBR00Rd ODGIN3saphhire or SiC.
(Bl ue/ green) InGaN on GaN 3. (Blue/green) InGN on ‘
Altill pe epereaistad thiat thednSaNtsabphirdadrhbinatiay end sittdr solid state LED
AIN. 4. (Blue/green) AN or AN containing conpound on

Atdinbimafigisi descobedSalibve den heiviel substratep meiti libe dptika trahBeiissivity
I nGaN sapphi re conbi nati on and other solid state LED

caib proalut® NRIhagsiesl RAkraPPNEsLCHBpEABS caH bl irfofanifol E number
hi gh optical transm ssivity and produce high optical

PeMYRESens HeRRI &B@ﬁtdgeéeé}ﬂfhl@@isblﬁ?Gé&l@ﬂfersf t‘% a%llﬂ%t’&éate very

of reasons, including providing electronic display

d\%ﬁfegf'cﬂﬁnﬁg bﬁ@le@@b'tb%ﬁg%@rrﬁ&%@éﬁ IgYeeéN'a‘f{lﬁ ér@%lﬂg sr%ay

angl es up to~ approx ees I ncre
t V, rsin oncomngtrafflc

d\ﬁ%glfﬁyflowlé{gtg téa' |%§E®in§rrﬂﬁw of netal -activated
phosp t be u opsi st ent th.t
i nvennﬁi@] t‘@ B%@ @%?'%mega%‘ﬁé%d \ékosrfg}oé“f ﬁ’at can be used
actiy hors t hat -e reen_l i i ncl :

?9(8 'tﬁﬁE‘Sd*E veRytion é‘ﬁ%%ﬁ%ﬂ@%]% Exg p e&fofmﬁte'ractlvated
em t i ght between about 520 nm and about 560 nm

h@rsdhataemlt green light mclude ZnCdS:Ag, ZnS:Cu,Al, and ZnZS|O4 Mn, all
of which emit Ilght between about 520 nm and about 560 nm. An example of a
‘metal-activated théphor that emits blue light is ZnS:Ag, which has an emission

. peak at about 460 nm.

Display of Commercial Advertising and Other Content

[0102] E1G..3 shows,a block diagram_of system 200 for direct placement of
.comm _I'Cla| advertisements, public service announcements and other content on
-electronic displays. System 200 includes a network comprising a plurality of

electronic displays 230 that that can be located in high traffic areas in various

geographic locations. The displays may be located in areas of high vehicular traffic,
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net al - acti vated phosphor that emts blue light is
ZnS: Ag; which has an em ssion peak at about 460 nm
woe@phaysof Conmer ci al Advertisi ng and O her QO@CIt/BH1004/016153

eh%l&zat]imﬁ)dr aﬁg o%llfﬁo% éﬁhlg%?@géﬁﬁéﬁ {rafr ic, a3 well as in

s_yslem?2 Ire- CL accerrent

AR ZHggn e,f} stauPR], BonS Slaflag e nnoulncog@gr?%.}sﬁag%ocations.
:ﬂée%% ? PR e SR GBI H—

%b fflc areas in various geographlc | ocati ons. :
r&hn@ p dhaspregentjavartien: &uone egbegdimert, eagindisplal iua darge
trafflc -36 WD 2004/ 114053 PCT/ US2004/ 016153 and

f8.9 23tfestyctaY: fast), bighdeselutiers 4tll enier display dhet provides brilliant
pedestrian traffic, as well as in novie theaters,
lightteaission fomspBatt panat scrasn, suehiasasdioplapdegicesidstitiddeabove
| ocati ons. Thousands of displays, up to 10,000 or
pongstdnispitrathds nwoentidn de, may be networked according

to the present invention. In one enbodi rent, each

di spl @y 08FA audtamegeof idyatein 208 3schals Ay |n3r§7(93fee<%rﬁent|b'rc9hder oran

resolution, full color display that provides brilliant

b&htlof @oRsLIABr hrodlkE cohiManhamay at&sRe cerfth hnf?ﬁnﬂlon

di'spl ay devi ce descri bed above ~consistent W t

| be\é%gélh Btatibf bPiHle st VRATRE 1REHRY ﬂr@@@?@stomé? fht@r?a«%r\lveb

ous content provider or an

{
E%%%ﬁ%i‘? né SRR hPRE 332@%%8&”29?‘%@4 ﬁ%@h@e bustomer to
(PSS S B S dori el Tatectebman sapurty
d de, and. bill d
i %‘4*9&??%1%8 I;sﬁet%dmﬁyé@uhpﬁ&saeé@yé%n@éggigwe system may
npdul e 250. Alternatively, gh usage customers of the
yjlizeansusigmenpieriase campliging I@ehlgh aPesd dedicatemponaedigndo

hi gh speed dedi.cated connection to
module 250. -

[0104] Following access, the customer can review options concerning his
order by reviewing available advertising time/locations thro‘ugh review schedule and
purchase time module 260, which permits the customer to see what time is available

. ,_dn_.any display.in a geographical region (e.g., throughout the world) and thereafter

schedule and purchase the desired advertising time slot. Next, the customer
transmits the advertising content on-line through the Internet, a direct phone line, or
a high speed connection (for example, ISDN, or other suitable high speed

information transfer line) for receipt by video & still inﬁage review and input
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nodul e 250. [0104] Foll ow ng access, the custoner can
review. options concerning his order by review ng
w@e@ishafobx advertising tinme/locations through PEWUS2A04/016153

FOBGRT). AR arlel, HHE S stbinBpolRBHindy RN iAMBL6H: SeHigh ! S

the custoner to see ftrme Is a

9”“‘?“”@‘4“%"5’?% AhaLgrattte %Edﬁwie??é? T cpnient ayhetper sil image
SFyped @ttty @%@Wﬁ\@& el VY, fd#pe\?@}\grﬁgy other

(of0) rn?%) {Won Ilne t hr ough the Internet, a direct phone '~
pyiRRD'e rmal Ipioe igﬁf@é’@d@@?hvéﬂf\%ntf\eff@fm@&laﬁv@/é,,wlmsml other
or other suitable high speed information transfer -
formas, instudingclatmot ipited telTECs PALIandrBi@ANMe wanweand through the
i nput -37 WD 2004/ 114053 PCT/ US2004/ 016153 nodul e

- @@eo comvepier @BDel , the system operator may provide

public service announcenents and other content to

nmodul [81@YVideh& stilh imhagd revishedieinpat inbluleBecarPpermit a system
vi deo, can be formatted in NTSC, PAL, SECAM YI YC,
ey eraplpyed fetondsibi 4 abhient iRl to ds@u%a@ éﬁf:@lﬁt@ﬁplmeets the'
enbodi nent, the format is VGA, while all other :

s&fu'ﬁ'ﬁi &nd épfb?bplﬁ’étéﬂesétﬁtaﬁb%ﬁds btbRhel® Nﬁé@ stht: Zogigpto the

SECAM can be run through the video onve ter

EHORIbe¥igtead o Sbivkt 3hTBOS IR ng@ 2adh bfgfé@ iR ?gtb%g?e?g the

can permt a system security enployeéee

&Qﬂérﬁrbtelr{gety d‘?s\%lﬁé’d ﬂ)sssé‘ll{/& dddAtandd i &gg&ﬁ;t Fn%?fa%l}éggwﬁrs 300

security ~and appropri at eness ohe g

rior Lo the ent, bei re rver
15008 BB i Heeh ™ 8oy 9 ERingeh D Eisekh.nn SKample of
con t be| ransn1tt erv r 300 can be
SRS sVl CHRT Y Ci ST tniTaveraion s gokhunder model
the|r res ectlve di spl ays and each can have a backup.
pEOQravapahle frpab interaatjonat Business Machineg S&poration, of

: conS| st ent with this invention is sold under nodel
Armonk, NY. It will also be appreciated that one of servers 300 can be associated

.with point-of-purchase display 223, although it will be appreciated that electronic
point-of-purchase display device 223 and its associated server are optional.

[0106] The means for transmitting content information to the display locations
may take a number of forms, with it being understood that any form', or combination
thereof, may be utilized at various locations within the network. As shown in FIG. 3,

3 the means can include a high speed cable, a satellite, a dedicated phone, a high
speed line (e.g., ISDN, ADSL), a ceI'IUIar network, PCS or other data transmission at

available frequencies, an Internet connection, a radio/radio pulse transmission, a
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nunber RS/ 6000, avail able fromInternational Business
Machi nes Corporation, of Arnonk, NY. It will also be
wappracioas ed that one of servers 300 can be asBOLUS2064016153
| . i. i | J:

lﬁbé‘g r vk acg fi tﬁ# %@?gg?ér%ﬁidngegﬁgf ?l@l’[él%gc J\foW'nHlon
di sgl ay device 223 and its associ ated server are

al . [0106] The. means for transmtting content
|nfor 0.t he di spl ocati ons
nurbe Wﬁl Be N@eovamﬁeﬁ%r?ssékaﬁan M@@P@atséﬂqrﬁa@ctw provided by
form or conbination thereof, may be utilized at
vapdide 280 srat heowlizaf impennestiohwitheerersd0G andassoriated:
3, the neans can include a high speed cable, a
sdismys 238 that rheidire da quicorting ta deitg ranspissibnl anderequired
(e.g., ISDN, ADSL), a cellular network, PCS or other
dafoambttiag practises welltkno@ra thetdre frequenci es, an
I nternet connection, a radio/radio pul se transm ssion,
a 38[0@8?0Ql4ﬁcblléﬁﬁ%t%@%r@§é’rﬂ@ﬂt/s@b6i¥%d IRl At ﬁl@qﬁ‘t@nded time at
optical fiber, and a physical delivery of digitally

Sché“irﬁg‘lde@lfﬁﬂWd @By b@?ﬁ'd)\ﬂdi@d bPaR Hforiifioki s#&Bge module (not

converter/scalar and video controller functions

Wh?Wn?We@%o egedul ﬁg%ﬁ&'}’er? g%f Jérﬁn@gtldrpm%g%%eé?h'iévéd by

~Servers 300 a ssoci ate di splays 23
r [ €
B b BERPEAMTeRaHNA HEERAERSLAD 18s the content
art. [0108 | f.icati v .senent s
faa?@?a'“%%f Heire St el A e QU AR iR vérthoation
dis na ) rovided b [ ra

by eriliasRhy e vabrge st Hace pfieé?ﬁ%?%q figvides traffic

form of verification may be achieved b%/ ?
<etByinfognatian €oF eangient2 whiiefpassed the display Wh”e an
conti nuously records the content appearing at its
ragypréisernot rankisl varifigaiiorearghiveg medlle33t-ansni t s vi deo
verification information to verification archives
nmodul {1880nforRation flem Bstllicaficoanchives deslute 3%@ can be used by
demographic analysis module 360 and mérket analysis module 370 to generate
information for reports for customers after advertising. Thus, analysis data from
modules 360 and 370 can be transmitted to billing and report generation module 390
where reports are assembled showing, for example, the time of the advertisement,

the content of the advertisement, the traffic count and residence/median income

information about those who saw the advertisement.
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count information (for exanple, 225 vehicles passed
the display while an advertisenent ran) to
woenifiiead i on archives nodul e 350. [0109] | nf oPEEUBIIN/016153

cord WA SIS ARt g0
Rt A chd sAﬁegD’eﬁ‘i‘rﬂﬁét'V R ERE P aeL P Fg

ules 320 and 370 can be mttedto billing and
Gl Broxiqegio poriiple disg % %.ge 109 5srlaysrie shown in FIG. 6:
asserrbl ed showi n f or exarg) the time of the
adverlP1 EdMasuje 39thearcalae praduse billsdhalavey biedeamsmitied byephone
traffic count and residence/ nedi an i ncone information
lalesuor a Helyepaymerd swch ke aatieet bardedraftt or otB8r Witable payment
2004/ 114053 PCT/ US2004/ 016153 [0110] A
mepeesentative, sinplified report for an adverti senent
provided to a. single display is shown in FIG 5. A

r epr g6 €11 816G Ve shsvd pefdpestiveanow tof bae f@éf eAtY 86 o BRIttronic .
provided to nultiple displays (e.qg. 00 displays) is

@QQW dé\ﬂcé:tﬁ) oﬁFlG [0%h s @ﬁ%ﬁﬁné’tﬂod@él%y@b@%%soﬂlé%rm of a 23

I's that may be transmtted hone “lines for a

f@@PW ?@Yé@%@aﬁﬂ@% f?a?s&e?%?%%{ yﬂﬁabdﬂbﬁﬁl nggrﬂa?bgﬁél display

sui t'abl'e paynent node
c
@IS ?E ¥h eélat\ééelgggrghgg%EY%‘rcgé%refrﬁgc%rLdﬂ {Br&%éh&%w‘gﬁh £QBkScribed
IS 23 akes the form of
i @yspgowﬁ%ﬁ" Bstffon g el Ui eh el Stamiting
nel di a el s can advance
BB cotieal posier (Eiba ooy Maure oF pisater) B Bes e in an
provi de high resolution, full color inmages that use
'DEQE@*@%BH@Y withreaghipbel h@V'”Qaa H‘P‘brg@%i Aea] ll{@o‘v@? (about
1.5 - 10 mlliwatts, or greater) that are aligned in
an ilot&yr Emeldjbgapal;ecm‘tqdntheh@mﬂ grreen images gay beedisplayed on
green and bl ue LED.
displays 230. In a simple appllcatlon a still image advertisement can be one half
corporate logo and one half scenery. Beyond this application, split screen capability
can be used to present a portion of the image as a corporate logo, or the like, and
the remainder either real time (or near real time) video or still frame. For example, a
previously qualified. customer with aécep.table internal content review procédures
may have direct access to a display or displays for the purpose of displaying a real
time (or near real time) sports event, news event, or the like, in conjunction with the

customer’s corporate logo. This display may be achieved by utilizing high speed

servers 300 or by bypassing the servers aftogether. High speed still image or video
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[0113] It-will be appreciated that split screen inmges
may be di splayed on displays 230. In a sinple
Wa@ppkilcass on, a sti Il image adverti senent can BET/UR04/016153

f?é'lll%fer gz Befféé;ﬁ &Jﬁipr@&?o#gé f‘;l tay&se%uxh @9&@@33@;@5@ I,

appl I cat n capabi can’ Bg use

ortlon of the image as a corporate | ogo, or
?ri rl?l?]kth’él E[h the renmi nder either real tine (or near

r eal ) eo, or, still framne.

o e DA Wi Brisins schesb BitEandu i o8 apbuBke place as

i nt ernal cont ent review procedures nay have direct

drscsibed pbove wheig auptaspengidipriiyrurchase tirpe fianp evailabie slots
displaying a real tinme (or near real tinme) sports .
acconding teadixed tastschedulehie will hesappracietsd that altesnativietrnodes may
the custoner's corporate | ogo. This display may be

lzes b e, elfortexautpile, iani ptibn gsteme sach setheasise SftedbyRBay Inc., of
bypassi ng the servers altaogether. Hi gh speed still

$amgess Cauforeia maéwoé/%é’&@ﬁérbleﬂl%avﬁ@g § Bo2EHE8 BRidand all

transfer may be facilitated by conpression techniques

ShEO astsHPE QuatisheMREfou h,a bidf @Q!Mésb fa t‘tB%l %Gctlohplﬂ(ﬂltlonally,

Wi | e advertising scheduling and purchasi ng may t

IRhifsEadsion 485 peided mﬁrl%‘?éfﬁm\%‘?ﬁéf gﬁk‘ﬂ%é& Ha%%s&éd/foraset

purchase tinme from avai l accor | ng t

[_fnf(,)éegutf SRim& HS%HJr@haéeH Hitthd %%r@@%re%h@sea@aﬁ%ﬁé through auction

térnati ve nodes may be us

%gazii)’?e@élanﬁt%‘ﬁgfo?esthteqﬁn ?E\% fgr e%gvﬁﬁleb %n%?ﬁgntb ga\ﬁddﬁ gﬁm tn%%

ere
ItO ﬁ: gngﬁ&i %\l*,sgat ép%ggggrlnegve. {é&g(ﬂ% o o%fsth%r@(\e/aﬁla%e ime s(flots a hlgh
Additionally, a lipted auction can be used where

Ysage SHalPMSE MiRY estallisn amanthyAdvertisgio budgat with the éystam
all tinme not purchased at the set price becomes
epesptonthabaythptzasHtha eperaier togelest thedinae slotefasgisplay afiilee
run time, for exanple, one nonth before run tine.

c[@lom@r’s@variaen@ntmtt“beﬁazviaﬂ@le oateapiicing. dhisaoutdieke
avai l able tine slots, a high :
advantage of last minute availability of time slots and other time slot placement
techniques that enable the operator to more completely utilize the network. These
or similar time slot placement practices when used for a portion of the available time
slots can be implemented by a software package that takes into account the needs
of both the customer and the system operator.

[0116] It will be appreciated that advertising content information may be-

transmitted to the electronic display device locations by physically deliveriog a

suitable information storage device such as CD ROM, zip drive, DVD ROM or DVD
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usage custoner may establish a nonthly advertising
budget with the system operator that authorizes the
wWo@p®wrAal4s3 to select the tine slots for di spl ayPf/usive4/016153

CRE{IOis WQXB{ ﬁ]iag%@'i‘mlfeoaig trap@ it iR6RhERH ® digbiSys at any

pricing. t ake vantage of |ast mnute

erren

a(%/eas' rlealPchta'tl efg{]eﬁdnﬁg t) o%r\g%%]tolﬁ?rto%gﬁe%'wé)&ters etc.
T

ni que ena

he operator tb nore
0L simlar tine

the avail abl e tlms ‘slots can be inplenented by a

sof t wag £ 7p et aushdvtad blosk Bfagrdth @f Alaseativie dyateni @edl for distribution
both the custoner and the system operator. [0116] It

WelhoRE cARBRER 'd?g{)t%ijfohﬂ% nRAKSthb bR IS $RBMAY0 includes a network

i nformati on nmay transmtted to the el ectronic

USREA ST dr BRI BN BRYEY(LIcks A8h: %@Bh&%\fbe located in

mati on storage ce such as

A e 1R, B R g VOISO, oy o
f%&%qrqa ateFralrwggggﬁyégﬂltyb%egdﬁﬁ%ya%{%\e% 4€(ﬂSsucﬁ (?S,F&Qﬁq| art houses.
o EroresAoD YT (RRETS MY M BT BERS "é‘wsaew tolarge

of illustrative system420for di stribution novi
Joegatheatais hpyng Aventy Prmase [islay denisss 428, %9@(% '2119@5'8 display
‘includes a network connecting plurality of -electronic
niwvices ¢i38 phayytalie severs! 9805, %ﬁ?gcﬂﬁ wivigh B &Ullyoredeble ofidlisplaying
novi e theaters of custonmers of system 420. The novie

trhevt etosarmaydibece’ sfi 5031 @0 osmpeembvietgearsr ¥ariows iyhehaldisplay
only one display device 430, such as small art houses.
nge,ldebqgogrédmlb@kjmlchﬁ smal l er theaters with only

two or three screens up to large nega-theaters having

t went yo-orig] Wu%tdi'rhérRJf%)/stéﬁzVMIﬁWh%QnaTEb@%t re8poSsitie paety
di splay devices 430 may take several forns, each of

Vb RRehthd tHe!oid Bt At refefRliaY hBEein as a movie theater operator,

may access a central informatibn processing station of the system via the Internet
through customer interface web server 440. Web server 440 can have a commerce
engine and permit customers to obtain and enter security code and billing code
information into network security router/access module 450. Alternatively, high
usage customers of the system may utilize,a customer interface comprising a high
speed dediéated connection to module 450. Following access, the customer

reviews options concerning his order by reviewing available movies through review '

available movies and purchase module 460 that permits the customer to see what
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novi es to an audi ence of 50-100 or nore novie-goers.
Various types of display devices 430 are descri bed
wheloem14050118] A customer of system 420, whi chP@EYSIve4/616153

{rﬁ?i@g A Q*aglaﬁ%r L¥d tHePOARS %Blﬁéd%%ﬁ@ pORYa8e BhRSYIE foralishlay

eferred efein as a novie eater operator, may

cess a central i gt i processing station of the
@@Pgrﬂr\?i%{r??{g(#srﬂ)tl%;rérzée\}t&tstzﬁ&)ugh custoner interface
web ver. 440. W rver 440 can hgve a,comerce .
ongi 18 1 Foflavie Soeedbiand HEraig: MecsifGRpaydered movie s
securi‘;a/ code and billing code jnforpation into

rensmited treeaiven400s wilchrgalcheASSoRiRg Witla s, customer's movie

Al ternatively, high usage custoners of the system may
thealerz i enecembodiment., seaeragie leeaipd ot resgestive displaypéae and
dedi cated connection to nodul e 450. Fol |l owi ng access,
¢deh candtaverr backepi Ansexaptploofa sotabée semvgr isitbe dBM&rS/BY00
revi ew ng, avail able novies, through review avail able
saveres and purchase nodul e 460 that permts the

custoner to see what -42 WO 2004/ 114053

PCT/ Y24 M8 ¥68traroniiting djital il c@hkent t@ ek movie theaters can
thereafter schedul e and purchase a novie for display

%ti(ialai RinfEer O forRis, WRK & birgPliiersteyd 628 afpfornd, &F EBMbination

ol I'owm ng schedul i ng and purchasi ng, the

%é?écﬁ@nﬁ%@%oe& ﬁﬂMﬁ@cérﬁmuﬁk@ﬂ&miﬁﬂsﬁ&f the® natiomR!- Iif+efe
. Which’ can

e assoclated with the custoner's novi e

%@ﬁé‘é@{epltvé&aﬁjﬁéﬁ‘%%éﬁg%ﬂ oR Fek R i Rl 2R flon or digtal
An exal / . SHj I i he, .l A

B3 2 Sy o B AR AT SRt Ean R e e lof oo
FES5%, NOTTESEIH G2 A RIch B PhASPARY- (R MBYS theater s i

conbi nation - thereof, -can be used at vari%ﬁ 4
communicetien via 4 sairlitestowntiak Aad has R decogdgr a computer-based

data storage device.

[0121] For example, a satellite may dedicate 100 channels to the continuous
transmission of movies in non-real time, for example 3 X reél tifne transmission
ratéé, so that approxi_matéiy 4000 movies per'day can be transmitted and are
—a-v-ailable—for-'movie--th.eafer--reoeptior.i,—_T.he..senveru.(.e.g.,. a storage device); which
may be located at each movie theater, is programmed at the time the theater owner
places an orde‘r for a movie to receive and stdre the particular movie when it is

transmitted so that it can be available for screening at the theater at the desired

time.
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enbodi nent consistent with this invention associ ated
wWth the distribution of digital novies, a satellite
wapiosnkfosownl i nk system can be used to transm PCTU§IV04/016153
speed, conpressed, non-real tjine data on a I,uralit}(n th
of cMRRBInsadditineHortbe Reovendasceped satefite FansrissioRsyal™. other
via a satellite downlink and has a decoder and a . .
repBPidsn hasers (fdaexanstlerthgse shawt i, FIG0 B2 mjayrs used either with
exanple, a satellite may dedicate 100 channels to the
(EQNYORSH-rdal Bmertiasimissiof. Thus, esingra proprietaat netiverk of the
for exanple 3 X real tine transm ssion rates, so that

;ﬁ@ﬁ!n@%ﬂv@ﬁﬁ@rﬁ,sé AO0R thautbesperator day seirmiuecverahs itetretithe
and are -avallable-for.-novie th.eater--reception

T\es BEE UGl vihts to BoSNENGRR citier Seer@hi ch  may be.

each novie theater, is progranmed at the
e
ST CPRBREDP 8 CrHE SgBer PRI S Bh By’ fp 688 el
e 00 recRrBaa 4t B Eamora sonent b LR A dn rceit
SR A R S e

non-real time transm ssion. Thus, usin a.Bro ri. tda{&/
veifies that ofovieneontpitds eiiber hpingnproyided or Rgyidgen %‘f'g‘?

operator can schedul e over the Internet the povi eg
ddadeso3Or dfpom veificstian billingeangeroyaltinfepogrgeneration module 490 can
server(s). [0123] Movie input470 can be any source of '
gé gidcio pEpfen® \eviote ntinistetalbcakkeepisg pue @cceunting functions,

conbi nation.of servers, or a connection to an

ok fuamigtiBe §AR86n deNiling antinpydity4&Portmn be progr anmred
to provide novie content to servers 400 upon receipt,

|5, BRI v basina sohars oy faponopseta
operating system.. The operating system prefé‘rably has a modem that can be
queried by the system’s billing system ona periodic basis to bill the acqount. By
continuously or periodically providing significant content through the satellite
transmission system, movie producers, or other content owners, ‘always have their
=e'o‘ntentwévavilab|e~f@|’==s<alev~Be@avusefthe.—system—.eandncluder;i.ts=gwn,receiver.,.‘:server,
"and“-proprietary'software—s»ystémihat- supports-t-he-digital,.display (e.g., a digital

projection unit), the encoded content transmitted to each theater can be protected

from piracy.

- 44 -



verifies that novie content is either being provided
or has been provided to devices 430. Upon

wQeokfil4vas i on, billing and royalty report genepPElr/U82004/016153
modul e 490 can be used to performyvarious mnisterial
book ki8é3%Iig addiionde iransgissieit teicbnisiues idestrilgidrapavaeit will be
generation of billing and royalty reports. [0124]
dpwiceisterdhabiheaystede thay epetede utilivenyg afiplptiel” @y CORROM, DVD-RAM,
proprietary operating system. The operating system
PVELROM ltapdmn or ehenikde on sitabt esuh degverghet isessbotateliavith each
systems billing systemon a periodic basis to bill

8@5@9%9,@@%30@ continuously or periodically
providing significant content through the satellite

L ansio8 ANk v TBY) SiBERANSELPaigRE ABIIE Y Eikce can

owner I'ways have thei'r + -content- ava

B e- - - oy -~ ecej PR
bEF S8y PbYR S S AEHe L MRt WA TGintifEs molude:
suppoyts the-digital-displ .g., a digiLtal. . .
ot b ekt © orf B e, Rt el ks BRbHisniaydpyos having
each theater .can be prot ed . fro iracy. -44 WO ..
2004/ 11408512ea (5 BBUP eSSt Befow &t Bpheangitions of a
the transm ssi on techni ques descri bed above, it wll ‘
be appr eci™®¥a theader t he system may operate utilizing a
"platter" of CD-ROM DVD-RAM DVD-ROM tapes, or the
|i ke,2.on shthigiatesehuinn sl oelpr displeyidevisedibring dighwawer LEDs
each display device 430. -[0126] As stated above, any
sui t abl e tpypeding adight salrcebian IdTB shutterype seresaras drscribed in
used in novie theaters that are custoners of system

420. Exanpl.Ss Patent dlde5,724,082] whigh is seardcested by reference herein.
substantially flat screen LED di splay device having

rel ata vel Y\ p@jedionsysterDsasedidnedibieal flight provessity ¢DLP™”)
l'ight conditions of a novie theater. 4
:echnology developed by Texas Instruments Incorporated, of Dallas,
Texais,.l Complete ele‘cironic movie display systems utilizin.g the DLP™
:echnology are sold by various manufacturers, including Runco
\nternational of Hayward, California, which sells, for examplé, those
sold under the'trademark Reflection™ DLP™ projection systems,
inel-uding—-m@dekN.@:——VXZ.w
4-  A-digital-flat-panelfull-color-movie-screen using-reflective LCD

technology developed, for example, by Hughes/JVC and Reflective

Technology Industries Limited, of Winsford, Cheshire. '
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2. A high resolution, full color display device
utilizing high power LEDs providing a |ight source
WO 2004am0ECD shutter-type screen as descri bed | PCT/US2B04/016153

rP Z]t‘ 2?&%@] hé}-ééﬁegg%]%'%%hde@fdl g%%%r st gggty S garticularly well-
aulenrdapslag i s oy sﬁpﬁ*ﬁ Sy g white ight

Dal | as, Texas. npl ete el ectronic novie di ¥,

sthat ragsesthrpugh ﬁgollowheﬁtﬁwi travedf ioths pyriare 0§6|Pa ghof micro-
vari ous manufacturers, i'ncluding Runco |nternational
ohmrdawﬁypicangathuefnanﬁl iaclugps bundreds f thbusamieavfme@arately
those sold 'under the trademark ReflectionT'® DLPTM
pidreshblenmisys trimers thatrezre spacegHese thaindde naixton gpart, resulting in
A-digital, lat-panel,-full.color---novie-screen.

Us bog-filliedtbe Cthes enlol Rk el tikefé. o phisrdpthel ligheihto fear, green, and
exanpl e, by Hughes/JVC and Refl ective Technol ogy

| it %ldh'aﬂélh%&c DV s peisttiofResBiT €an crébteMllions colors.
2004/ 114053 PCT/.US2004/ 016153 [0127] DLP(r)

techn 61&%}} | InSp g Gisterth |sqm?ﬂ}n% p?é\h&'é b%bﬂtﬂ&ﬁbl iightness that

parti y.well suited for arge di spl ay devi ces.

?ﬁ%regg ORI ?E%s’lgﬂﬂlon ahd QH%SSSQBE& LR 3ed}@tiéﬁ‘ori b&ﬂbared with

asses rou a Ccol or vvhe as It"travels to

égéé?gﬁﬁd rﬁgrhg%éoé“ 5 lHlpﬂgn Nhﬂé’f%'el pé&rﬂ’elrlYonéllﬁﬁ_PTM

ousan Separately
addr e sabl m cro rrors that are ed
et Srsteips ppRerAL Y el rRgBBToR vef i Bot, QW‘?H‘@S to
col or mheel filters the .light into
geanerate gt ans seh R el E”ﬁﬁaﬁe@ AFTRELETRP 884 reguiarly.
projection systemcan create nillions colors. LN Erl )
DUprERVer $heeantpat saesiAM & sprb gilamp dxrdspioi itk hifhpnd en over time.
bri ghtness that increases with resol uti on, and is ™
| Rerthesmere e bigh teroperatrasititat samealyacutduiingoperation of DLP

systems also tend to degrade the micro-mirror panel.

[0129] Thus, consistent with another aspect of this invention, a DLP™
projection system is provided that includes a solid-state light source. The light
source can be made using an ultraviolet-stimulated phosphor compound that emits
substantially white light. Alternatively, the light source can be made using multiple
ultraviolet-stimulated phosphor compounds that emit different colors over a period of
time but when mixed form substantially white light. In another embodiment, the

solid-state light source can include three separate groups of semiconductor light .

.emitting diodes that each emits the desired dominant and peak wavelength. These
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many ot her |arge screen display sol utions.
Nonet hel ess, conventi onal DLPTM projection systens
w@emwenadobyy use i nefficient, and therefore veryP¢DUS2084/€16153

| FRs can GRRRARD qurtihed ity 3160 SRR EE G0t form o
YRR ol R o o st ol su
that. norpmal | y, occur, durjng _operation of DLPTM systens
ASoTERT 76 Y5 Blestnle sHectelhprode pamiaft iiep spopre

Thus, consistent with another aspect of this

iGTERRRIY R, Pandpassriifer & toulate die enpstrehdliskibption ptlkghtt hat
includes a solid-state light source. The light source

can bé alYeasss ithrycempasiterch theoindividsial hightavertashaspedormulated to
conpound that emts substantially white light.

Anitrée thet iwediry biotdgéeal feghonsivityroevisiiale light oRaeyivis Ad@bient light .
multiple wultraviolet-stinmulated phosphor conpounds

tcoaditiemi Thditérfreteendition cansefer s the spRickafdigiributioiBr ditical power
when m xed form substantially white light. In another

eahudiwarlangtileF orss){ahthis @ hRyhl AraRbn SIRYM: l%Sn ifdhd \Wﬁ!tartéiqﬁa eye is

t hree separate groups of sem conductor Iight em

Rdespdritile @asBxwbld Righ MolSgeAl j e

wavel e%gt h. ‘@IB'hes)é(‘ -46 '\%o Zo%%f?éil{%%#@@?ﬁﬁ@%ﬂg@lﬁé%blue

' [ = [ W rt

SRR AR RRe ¥ prSer Bl PG oh i lelig that may
] . .ces can..enpl oy 4

TabE BEen B e s B O Bl ONRR P E RS ¢ <o

effec't:iliel roviple a cut ?f f ofil é.er. or nore conmonly

a bandpaEMCreSYPEMS olstent withdhis dnvention can incorporate one o

distrijbution.of light. |n any case, the conposite of ,

fioze phetogelrsing ﬂ?\@%ﬁs %{ch&gerwﬁ mgnitogpgramiient cogditions. In one

m m c the human biol ogi cal responsivity to-visible -

embreimedit, the gievieps samiasmiong grimoressalidistaterspeTiiephatometers

“condition" can refer to the spectral distribution of

Bseteddn throviewingwases isprexidel feedhdtk fenadjestimypthe prejectivingdystem

anbi ent |light conditions where the eye is .

and the display generally. Thus, in first step, a measurement of the viewing room’s

ambient light level can be made. Then, based on that measurement, a look-up table
or other baseline information can be used to determine an appropriate normalization
curve foltxth,e.%prQ.j.ecIiQn._i,sLy&tem,k:.On_ce the curve has been identified, the light source
output-spectrum can be appropriately adjusted to optimize. the projected image and
to obtain a more accurate color composition, which may meaéured against a

predetermined standard. The advantage of this normalization method is that
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| ess responsive (i.e., exhibits high biological
responsivity) to blue light, nore blue 1|ight can be
W@oadabad14083 provi de a proper color relative to aPOEBESI0NEI6153
AcougstetdoRir compositiaveare brigiinesiuieesls cadde dobievedambne raom,
l.Lighting conditions. Furthernore, systens consistent

Né@gtafblé@cﬁiﬂs@/rﬁﬂéﬁt‘?@hﬁan i ncorporate one or nore
phot odet ecti ng devices and/or filters for nonitoring

anbi enb 6094 ishi:t?ﬁ@?ec‘tiﬂn %?ﬁgn@@gﬂiﬁ@é@tthaf iﬂ@lu@@é’ nf&®-mirrors

can form oné of e sol stat & spectrophotoneters

ERE AL R
8‘?&‘%’ %@%ﬁﬁ%%engh‘g F%h‘%sst\tr? Sﬁﬁlﬁf‘ é%’é‘gg%iﬁre%ﬁtga gnelt:ﬁg(gbr% nd gap

based on that neasur eme_nﬁ, a_| ook-up table r ot her .
BRI 2V GRRRATP GRDEGIANLUSSIIder 15 RHPRsSiaiBough appropriately
appropriate nornmalization curve .
doped rejatively-narew. kand grmmatpsiatsccan alsohe dsede FRUEXAMPIgshigh-
been identified, the Iight source output-spectrum
temapreratbee vgypionpof sitiedn thatipiesappdoprintelpdoped &0 opérate repeatedly at
projected inage and to obtain a nore accurate color
bighpespéiatures whild erespd médsny 6EUSI&G 4HSIC, 810, GaN-based alloys,
predeterm ned standard. The advantage of this
AN-basedzalloyenGars-baskd slidybdbut-ti&saNdal0dd bé b4eBeably due to lower
PCT/ US2004/ 016153 accurate col or conpositions and

brerabt apssclivygllisP-sasedalldehary eden diagfndrinaed alloys. These can
regardl ess of 1ts anbient |ight. Mreover, such

ané glr'cﬁ/% hﬁﬁ%ﬁ)ﬂﬁ{oﬁéiﬁtgki]iél O iatbdeshithal midfsddsd@fh or without an

o-mrrors romnmaterials that are tol erant

%ﬁ?%bg&etb%%g[?%w es and exhibit mninmal degradation

exte exposure to high tenperatures. Wde
ot P19 IenBanalF pfat R BRk AL ARET 580 BaRSRERL fHitis
oAb A DA BT S0bok e et e
%%%%e-r%llra?eg ggﬂigﬁ]reing t'ﬁlu}{s g?ﬁg% bIO% c? neilrmtuSe %e;ﬁgr%h’g/dclf%le%ttr‘onic
displays 530, customer interface Web éewer 540, network éecurity routerlaccess

module 550, review schedule and purchase time module 560, video & still image

traffic-count-recorders.520, verification.archives module. 650, demographic analysis
module 660, market analysis module 670, and report generation module 690.
[0131] In addition to these network elements, electronic movie display. -

device 532 can be used as a movie screen in a digital movie theater. Video & still
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hi gh tenperatures could be used. Also, 6H SIiC, 4H Si C,
Si O, GaN-based all oys, Al N based alloys, GaAs-based
wa@bdoayssofbut t hese may not be preferably due tRCT/U8E04/016153

hﬁ%%ﬁe&ieg\gé‘rgdéﬁ@wﬂnbwle F70RBassdndt deRisiryébrid@tsuch as

oys. 'These can be growi using

R SRRl 1080 ) 0005 BRLIBYERh IPB et e avov
Shous, ancthet o UL LS, SYSLE. 500, ROIShSLERle thin n

except that system 500Q includes. myie- [CEI at e?} | "
étgufagfﬁﬁﬂ@t toRiRErONSBPURIERIRYIRYIGeRI2 ddich HEY PR Ipeared At a

el ectronic displ aés 530, custoner interface web .
seoviecthest0, vimeemwer R0%ecurity router/access nodul e

550, review schedul e. and purchase tine nodul e 560, )
vi deo[0&38} FIGS. ionagiel0 shosw aaditiorsd @ribodinnents of the invention in which
nodol e--5-70.,-vid. eo_conver-ter.-58.0.rservers-6.00.,
Seirbalc-aIEy @evidiss (elg. afdvioes @30rdndr430) irdiesfofR.of electronic
verification-archives nodul e.. 650, denographic
MBbYRIshdjdHAttRdIRA)s argudert inanajuysiich Wit pbint-67purchade display
report generation nodule 690. [0131] In addition to

RS 928 E)tc‘zéfé’dﬁn?ﬁo? BRAthBle, RAALHDRRL Adteriify f i @ybodiment, an
evice 532 can be used as a novie screen in a digital

%@%S%%&%%&gﬁ%%@“ kidres, AR IEYR%HWS on selected

i mage review and input nodule 570

can transmt ad | ST Q. lv at particular
o Bk BRI 5 o R ong 399 gPfonally at pggioter
t he mapnper descri bed. above in co 11O Wt :
GBaEPRE oL RaR MG oo douEofRtAg ke Fogbhi bl potente
[ digital f t to electrgnic ie displ ‘ .
(FOUPBEIS TS SPRHFIHFIRS PTIREOTBHARAL 4ot 2 Onfl midte Places of business
“theater,-via server 602. [0132] FIGS. 9 and 10 show

adithe advegtisessrbodi ment s of the invention in which

el ectroni c di spl.ay devi ces (e.g., devi ces 230 and 430?}

i n t hid138} Fonéxasipetasoriiown in FIGS. 9 and 10, an advertiser, such as
“Home Building Depot,” can place advertisements through system 200 at selected
times and at selected locations, such as on any number of roadway-adjacent '

electronic display devices 231 (one device shown). The advertisement can, for

example, inform consumers that certain items:are on sale at the company’s area

stores._As.shown.in F1G._ 9, various:products and daily values can be listed on
display device 231: 2x4's are $5.00, grass seed in fitty-pound bags is $30.00,a Toro

riding lawn mower is $800.00, etc.
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bi I | boards adj acent roadways are used in conjunction
W th point-of-purchase display units 223 l|ocated in,
wo evo4ax@npl e, retail stores. According to thi SPCT/US2004/016153
embodi[gesd] ThamdvadimthBRroadiian Qﬁ% W o iLeLal |
st ores, ce]m pl ace adverti gg?rent sa@%C%etl & 'é;age\f'%ea&%? aléo

L T DN

opti ona at parti CUF

R, &S SRR 5P R bt s

[ Qne or e aces of business of the
1h68P0 e e RbeBione iingract, san wsmpint-af pircsascdisplay
and. 10, an advertiser, such as "Home Buil ding Depot,"

ICGF élég"edﬂ?f@rsf‘(?r% thabtie inte feulibeard edwerZie8maht. For example,
selected tines and at selected |ocations, such as on
&Hgh Adiean ke meda dvagpeatipa tenspecid] ealer itsmhe afdl pALEYand directing
devi ces 231 (one device shown). The advertisenent can,

i cusiermets. todhe stofe aistes vidoe thepartisutiegroductstddinbetblnd. In one
ne_~a.r..e_:.on.~aLe_at.,the~~mp_an y's .a rea

stibadirsents poinkof-purciidse displ: devittaP? Pesn Bike@He $drin ol electronic
.dai ~y_.v~lues.can. be.listed on display device 231:

Aicplay daviceXs.d)0a ) Torfelddtér ' "
ioplay e®e.d)0as @iseAbesaRSVe), Nor élécittbsbn%ggg?dbsg)?é%éctj%ﬁcqsdrs&ld

$30.00, a Toro riding llawm nower ,

VeuaQnatebudamA RATELRSICY Mook ibAt fbridge.

adverti senent at roadway-adjacen aev

Mas9adHRKitsle the |ocation(s) of the conpany's | ocal
stores by street address, by map |ocation, or both.

I n coppy j i ' i ghway- adj acent billboard .
advern SPEbERrlt ok et a2 RElor B rtstiga period of
. .poi nt - of - gurchase di splay, K devices at_
R8BSl i o Frs e obh prisvanesd vinual nstanty
édvert i sement. For.exanple, such a tie can be made by
cHBAY Mt SAe Npermapmbadiments ike formapand eententiof display
irecti n?. the custoners to the store aisles where
HecehHard (eptanicrsiharwisey ean be cooinited Byneastestore (i.e.; system
customer) without direct input from the other stores or the company’s headqharters,
other than to assure that the point-of-purchase displays 223 are coordinated with the
company'’s roadway adVertisements‘ implemented through system 200, as shown in
FIG. 10.
[0136] In another embodiment, the format and content of displays 223 can be
controlled by the same person(s) who places the roadside billboard advertisements

through system-200. For example, coordination of content between roadway-

adjacent displays 230 and point-of-purchase display device 223 or electronic movie

-50 -



enbodi nent, poi nt-of-purchase display device 223 can
take the formof an electronic display device (e.qg.,
w@sgoodaesosd bed above), or el ectronic ink di spl apcEs100€616153

spl er e tradenark, | MVEDI ATM by E-1nk
el S 542 oL i PRt EXTRh VIS QEREY Pyiegshat have a
E_I ect roai c ink di snpl ay .devices can hold text'for an
it @89 dRpiavopniant that iceptiolsd threlesis ametwors dias agessonal
t he message can be changed virtually instantly to a
FEWPHES s a%@. anﬁrO%‘aﬂsb%a%h@\rqdefhf@ghtsryetefmza@(orayatem 500), in
content -of display device 223 (electronic or .

wthidy edissadevisen 288 oc displayl devitelBB2amnbespart of the.restwork of
system custoner) w thout direct input fromthe other

steatrepicatispidyedeimssday., F166adamard) endh datthatsmifasn being carried
assure that the point-of-purchase displays 223 are

oopsagliastibdd whove.t he conpany's roadway adverti senents
i npl enent ed t hrough system 200, as shown in FIG 10.

[ 0136j0 1B Iames Rejar@ iR LB BE thetsﬁggfﬁ@ﬁ Ao moRHeeded fo

of displays 223 can be control e sane :
BEMARMICElnY A XiRpIB GRS ' ' ic point-of-
adverti se"r]rgﬁté b thr Ogéﬁ@é@&%g%‘irg@%@é ogggi%ﬁ%f)%',nt of-purchase

[ ' f : . he . I.0ad | acent
B e 2 st R R SN T B s o

I [ vie. - 004/ 11405 . ‘
BeuESaaaP ol ires 223, AeUH I Yo dure tler thatveoea
by ,usi such di,spl ay devices that have a  format and
83?'%%7“ @%é@dfsefﬁ?d%'ﬁ%'\éﬁédefsmsm MRYCeHIast §isPlavifiaviassie23
froma personal . conputer. This control can be .
Hheonah g Intaineh ghPrépte Btrapel of ary elfer switabd®means. whi ch
case devices 223 or disp]ay devi ce 532 can be part of
t he rd813®iTkusit is eeascthebdisplagidepicay, ateweltas display.glements for use
FIGS. 3 and 8), with data transm ssion being carried
ioutispday desensi bredpratided.. A display element can include a first light source
that emits ultraviolet light, a liquid crystal device having a plurality of independently
controllable (i.e., addressable) shutters, and a plurality of luminescent elements
optically aligned with each of the shutters, wherein each of the luminescent elements
absorbs at least some of the ultraviolet light and converts it to visible light. The
d~i~spl-ay-:el-ement:eamralso—inGl-u.deﬁa-.ré(;peemng...el.e‘m.emt-beMeen_.the-light-sbu rce and
the-liquid crystal device,-

[0139] More generally, a system is provided that permits video or still image

content to be displayed on networked electronic display devices with geographical

and temporal restrictions.
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[0137] In this regard, because of the small amount of
i nformati on needed for comrunicating a sinple nessage
WO or4gersRi n. types of el ectronic point-of - pur chelEes2004/016153

5 SR 5 A AL BB canie
SR 88 e e iad PhiaiBetlonERiin& Gy avbEh g phagpisd for

connect dIS | ay devices 223 through the Internet, a

RHPOSR %0 luﬂsﬁr@ﬁ@ﬂ ang nogehjingtatien. &or ewalemawde or other

[0138] Thus it is seen that display devices; as well as
elestporiy disbiaye 286 choitakgsany $uhtadlesfptraj?ha1ewd)\dées thar resolution,
provided. A display elenment can include a first light
lsrighteess drtdatthemirtageropatieohedessaghfor a patticytbrdipplisetionl such as
device having a plurality of independently

tbenisedf tiaphisovelmentioned Blesmall igk depldyseMhe aderi invention is
plurality of lum nescent elenments optically aligned

Whitdl 699 By @fe HIBRSHHLK @sifw. Wher ei n each of the
Iun1nescent el ements absorbs at |east some of the
ultraviolet light and converts it to visible light.
The

di spl ay- el enent =can- al so-i ncl ude- a. - scr eeni ng- - el enent
b.etwe- en :the-light-source and the-liquid crystal
device., [0139] More generally, a systemis provided
that permts video or still inmage- content to be

di spl ayed on networked el ectronic display devices wth
geographical and tenporal restrictions. -51 WO

2004/ 114053 PCT/ US2004/ 016153 [0140] One skilled in
the art will appreciate that the present invention can
be practiced by other than the described enbodi nents,
whi ch are presented for purposes of illustration and
not of limtation. For exanple, roadside or other

el ectroni c di splays 230 can take any suitable form
that provides the resolution, brightness and ot her

i mge properties necessaryfor a particul ar
appl i cation, such as
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t he use of the above-mentioned el ectronic ink
di spl ays. The present invention is Ilimted only by

wo b@4alasis which follow -52 WO 2004/ 114053 PCT/US2004/016153
REJA VR 0OANAEDE3 - WHAT IS CLAIMED IS: 1. A display

erement Tor use in a display device, wherein the

el ement /QHHJI &tem@ntibf $de i hagclﬂts?l%l?‘dg@i%et \Wﬂﬁré?mﬁéelement

ul travi ol et a I|qU| cry s evi ce having a -
ural ity of i ndependent ly controll able shutters; a

B‘P@P%T?sry of |lum nescent elenents optically ali gned

of 1 ool 'éq%tha{ SRR o | east iifé of

the ul traviol et ght and converts it to visib
| i ghta ligiwd CéYSF?égS’@IV'&?|h@H'n€|<’=\r@Hﬁad‘tyf@crmﬁ’%{ﬁﬂd&f‘ﬂhﬁoﬁtr‘ﬂ@RErSh”ﬁers
supply that supplies power to the |ight source,

wher ed pluralidy of loinescest demphisdoptisalinalioederitsthemlyralityef . -
the first Iight source. 2. The display el enent of

shuatters, wihdreinedtiedstené iof #te luinglescenielerments abdorighat least some of
emtting diode. 3. The display elenent of claim?2
weetighviolehigHtiahdtconiveid it sousioke light;andsur f ace- nount ed

light source. 4. The display elenent of claim?2

f ur t hgre 0N SicaB f&r regaiatih & peWwer seguly treat sapplisshesvadrio the

the light sources emt a substantially equal intensity
AhitdoBrce Whichdif thd @RiuiteNcal \%&ﬁﬁtﬁe%@%e@%ubﬂ? and the first light
| 'Um nescent el ements. -53 2004/ 114053

RGIYS2004/ 016153

2. The display element of claim 1 wherein the first light source is a light
emitting diode.
3. The display element of claim 2 wherein the first light source isa .

surface-mounted light source.

4. The display element of claim 2 further comprising a second light

source, and wherein the light sources emit a substantially equal intensity of the

visible light on at least one of the luminescent elements.
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5. The display elenent of claim2 further conprising a
second light source that emts ultraviolet |ight. 6.
wab@4di®ps ay el enent of claimb5 wherein the sePCRUS2004/016153
i ght _sour i,s ,active only. n.the first light .
sourcd s ThadRpi omenig ol Aighelcsriing & SPband ioh
wherein the second |ight source is adjacent the first
ISoyFRe thateraits Yiraolehightt he first and second |i ght
sources emt the light over a simlar spatial
profile. 0 8 The display elenent of claim1 wherein
the plurality of shutters have a variable V
t r ansBi ssi Vhe displayetangites ciemab viereinsthesdcond lighe source is
ultraviolet light. 9. The display elenent of claiml
wizevebnly ihenphe fisst light sofircehsiinaetise. conpri ses at | east
three shutters and wherein the plurality of
| um nescent elenments conprises at |east three
| um nescent elenments that |um nesce at different
col or [ (1S hIRG i
10. "The di o Py shthertEy Lafh BiMorh (U eEp IRt Source i
' . - ' | : .
PiohécBhd ¥ ot iBRE R o ARG Bt g BE80g W Rt it the
t s rd .Least three shutters, and

ﬁ@r%‘%ﬁﬁggﬁ@é@ﬁﬂﬁ%ﬁ”éw ality of lum nescent elenents
conprises at |least two sets of the | um nescent
el ements, and wherein each of the sets of the
| um nesce el ements conprises at least three -54
2004/ $1405ENPEHP O SIRTIITD PSRN 1 hATRBBeMUTaI eh Apwers have a
that lum nesce at different colors when the light is
ivadakle rengmissivity at energieattiat comrespond to thglulijaviplghlight. of
claim1 further conprising a screening el enent
between the |ight source and the liquid crystal device
that diffuses and collimates the

9. The display element of claim 1 wherein the plurality of shutters

comprises at least three shutters and wherein the plurality of luminescent elements
comprises at least three luminescent elements that luminesce at different colors -

when the light is incident on the elements.

10.  The display element of claim 1 wherein the plurality of shuﬁers
comprises at least two sets of the shutters, and wherein each of the sets of the
shutters comprises at least three shutters, and wherein each of the plurality of
luminescent elements comprises at least two sets of the luminescent elements, and

wherein each of the sets of the luminescent elements comprises at least three
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i ght before being incident on the liquid crystal
device. 12. The display elenment of claiml wherein the
wabasstieroshas a |ight source side and a vi ewl nBCEFUE®N4/016153

ANMINREERINerhBRs AT NRRE ¢

t he ' vi ewi ng si de. 4 E&t%ﬂ spl ay éqlgrsrrglmech ﬁteeiﬁhpgnqmdenton
LR e lum nescent el enents are disposed on the -

|VY|H§U| d%crﬁgst al device. 14. The display el enent of

claim 13 wherein the |unm nescent el ements | uninesce

at different colors. O 15 The display el ement of

claim \Mger ei n the pl ity of |uninescent
el emerf's la%ﬁlsmag@gemgw Ofélapmé figher comprising a screening element
t hat _| um . nesces. su.b.stantially white light. 16.

W@%‘ﬁpdlgh@@mﬁn@fhediqaidnmﬂaw%m thahtifluses andoellimates the
of the |um nescent elenents conprises a materi al

dighidegferg Heingrinaidgnbop thredinsidsdrystgl ddviee. - 55 WO

2004/ 114053 PCT/ US2004/ 016153 sem conductor, a

phosphor, a gas, a plasma, an organic pignment, an

i norganic pignment, and any conbi nation thereof. 17.

The dit3pl aphetiepenteidhestlortiaind & wheenithe ShaHEEHY aaﬁgfﬁréource
circuit conprises: a photodetector that detects a

Rifetdri vbwindesitie tAraMyiedreh the AttinS&ddnt @%rﬁélﬂgtb@@cated on the

i ght source and generates a first signal

wRdjikpsibye of an intensity of the portion of light; a
conparator circuit having an input for receiving the
first signal, wherein the' conparator circuit
conpares the first signal with-a baseline signal and

GEn 1 2 P SESRRY LG HAT) s B IRoRIELrt S ar

disposed on the liquid crystal device.

14.  The display element of claim 13 wherein the luminescent elements

luminesce at different colors.

15.  The display element of claim 14 wherein the plurality of luminescent

elements.comprises.an.element that.luminesces.substantially white light.

16.  The display element of claim 14 wherein at least one of the

luminescent elements comprises a material selected from a group consisting of a
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basel i ne signal; and a controller circuit having an
i nput for receiving the second signal and an out put

wo eo4duopd yi ng a regul ated power signal to thePCT/Ust4/016153
source. 18. The display element of claim.l7 . -
SRBIERHud, BBt a Bor= PESMgo & efesitibblant aniporgenie
portion of the |ight iﬁ a ¥ef|ected portion of the
A19ERb; BNy qomftiratiopghereot.
The. display..ele.nment_of _ol.aim.18 wherein the
reflected portionis reflected at least in part by a
screeni ng el enent | ocated between the first |ight
sour ct/.and hehdispawelameny obélainuh® mssoain thes teguiatios . circgié
WD 2004/ 114053 PCT/ US2004/ 016153 20. The displ ay
ebrapesds: of claim 17 wherein the controller circuit is
sel ected froma group consisting of a voltage

cont r §bh@bd&eetof itz ERRts £ portibAaldf 8le ulBdviolbh gt srhiktad from the
el ement of claim17 further conprising a shutter

Egﬁ'ﬂtsfigllcje%rnd JhBtatoPs Mestanfhafinas RSn@&ast bt dBtensity of the portion
shutters, and Wherein the controller circuit has an

M@T.zeroi ng feature that m nimzes.dark current when
a itter is closed. 22. The display elenment of claim

ohot gy Beeaforceit BayiBled Mot idrre AR i Bret Bgn, wherein the
b P e g Sl < BB 3 beftes o
EeparuiStare el kb O R g Y SN Ep D BFe e Lrt e g nd the
conmparator circuit conpares the first signal with a

basaling §i9n3k gREAI and generates a second signal that is

proportional to the difference between the first
si gnaa cemllenereuit having an input for receiving the second signal and an

output for supplying a regulated power signal to the light source.

18.  The display element of claim 17 wherein.fche photodetector is
positioned such that the portion of the light is a reflected portion of the ultraviolet

light.
19.  The.display.element.of claim 18 wherein the reflected portion is

reflected at least in part by a screening element located between the first light

source and the plurality of luminescent elements.
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basel i ne signal; and a controller circuit having an
i nput for receiving the second signal and an out put
WO o048 uopd yi ng a regul ated power signal to theP€T/Gb1004/016153

he dI€01sy Siehfdnt 8 &gfﬁm Wheﬁilﬁme EntMNeF ardnm is

souro%b Zgr
t he phot odetector’ conpri ses | east one digital
r

a{%g%[eg‘fronfg gﬁ@ngo?é ?u]lﬁ %?% 5 %H L@Q@g%ﬂé%uréﬁt coh®lier.
cooling plenumin thermal comunication with the |i ght
source, wherein the plenum conprises a cooling
material selected froma group COI’]SI sting of gas and
i quidfl. 25hemdignlay elgmapt el GREN17 Bitther sPRPTISNG A wef controller
conprising an optical protective filter on a viewe
thiatiep@ris antkclbsed erobcdiite shudivenhtand wagren the@pgtraﬂerlcgawt has an
a portion of the wultraviolet light. 26. The displ ay
altementing featlii thaldbinwhiees darktduerent vhen ai shufter isatlesgd.
froma group consisting of a coating disposed on the
liquid crystal device and a discrete filtering
el ement. 27. The .display elenent of claiml further
cConMpragsi NIraNdionay sldmesit abdlhiiz1 Mdrerdin kieeregiatidn\direwer
side of at least one of the plurality of ['um nescent

?ﬁégss,‘ wherein the stabilizing filter transmts a
g‘%{ﬁ ion of the visible light, and wherein the portion

i ncl Uéjﬁﬁ tgggﬁ%ﬁ‘%&rmaﬁhgie%té’@ﬁ&lngﬂ% bhe¥isibeQight ehﬁl@eﬁifr&ﬂ@he light

of the ['um nescent el enents.

g%l‘ﬁ?% ng g%x%r%?es %@P%\%P%tﬁse P{d%fa"i‘k/hw af ntbbgp} cl')f the portlon of

wsg%pf gent |y cont rol | abl e Shutters

a comparator circuit having an input for receiving the first signal, wherein the
comparatorlcircuit éompares the first signal with a baseline signal and generates a

second signal that is proportional to the difference between the first signal and the

baseline signal; and

a controller circuit having an input for receiving the second signal and an

output for supplying a regulated power signal to the light source.

23. The display element of claim 22 wherein the photodetector compﬁses

at least one digital camera.
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-58 WD 2004/ 114053 PCT/ US2004/ 016153 a plurality of
| um nescent el enents optically aligned with each of
W0 b@4ahoss ers, wherein at | east one of the | uPETESHOH016153

el emery s abyQr BSpIa clefitht oﬁ&é‘iﬁ'f gfftllrlfﬂééﬁ tcphﬁ'gﬁigﬁgao&%ling plenum in

light and converts it to Visi

r . f Vi J r.t : :

| FaHe Gy RaNES I BB e It SOlRE e BANE pigrfyr Bimrises a
wherein the pluralj of light sources conprisgs a

P eiTesioaRl Sk L gAY A eaeto S ees A LD ay

device of claim?29 wherein the plurality of |ight

sources are surface-nounted to a substantially planar
structure. 31. The display device of claim29 wherein )

t he plaf-al ithe display glemesbokdaim 1 futhsr cempriginglasaenticgl protective
first light source and a second |ight source, wherein

t filterfonrasviewkr gitie of therlgmiriescentjcdereants i fitecoatdedstghportion of the
source such that both sources emt. |light over a
siltralialet Hgistt i al profile, and wherein the power supply

only supplies power to one of the first and second

light sources at a tinme. 32. The display device of

claim 28 wherein the plurality of light sources is in

a substgant ifdd disgiapeldhipnsf daa 281vhadsin Bk @) §418ctbA%rom a -
power supply supplies an anount of electrical power

égrggagfhn%tiﬁd@ é’bé&al’t_ﬁapidiébo%é% bhakd li&.ﬁ%&ﬁ%ﬁ%%‘é@ﬂ&e%ﬁ}a discrete

the plurality of shutters stantially
the . unt of ultraviolet light incident onit.
-@gﬁ®gggag%?ll4053 PCT/ US2004/ 016153 33. The di spl ay
device of claim 32 wherein the plurality of Iight
sources conpri ses:

27. The display element of claim 1 further comprising an optical stabilizing:
filter on a viewer side of at least one o'f the plurality of Iuminesceﬁt e]ements, :
wherein the stabilizjhg filter transmits a portion of the visible light, and wherein the
portion includes a peak visible wavelength of the at least one of the plurality of.

luminescent elements.
28. A display device comprising:

a plurality of light sources that emits ultraviolet light;

a plurality of independently controllable shutters;
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a first light source; and a second |ight source, and
wherein the power supply adjusts the anmount of

we@b@atir4068l power to at | east the second |i ghtPGDUSIIE4/016153
when tehglufalityssf [Urhigbscend efeteerfisiopifcally 3fignékhwithiesiph afthe shutters,
device of claim 32 wherein the power supply includes a

ROV EINTER NS BRE bf BlelGHidestERtcldhehtsbUb®S AWt sbfhe of the
each of the plurality of Iight sources such that each

\h@lephd‘hl"t ?hﬂ EMn\@crts i \ﬂﬁﬁl%@‘pﬁt %hgmant s emts

stanti he sanme anoun visible |ight when

At S B

plurality of shutters conprises a liquid crystal and,

has a variable fi eI d- dependent transm SSI VI ty at

energies t t co ond to the ultrav

The di%dpl ay"d Qk?P d?é"p'ca%c '@@%f@i“ﬁh fal'fur%'lgwoumes
of shutters conprises at |least three shutters and
viestsisea a@plyplity pélight @mittingydiedest uni nescent, el ement s
conprises at |east three |um nescent el enents that

| um nesce at different colors when the light is

incident on the elenments. 37. The display device of

cl ai m328 whke displayeviskeof alaim R 9ofherbintthe puralitygb liglsemurces are
at least two sets of the shutters, and wherein each of
tduefasensounted the subistarttiells planapstistweat | east three: of

the shutters, and wherein each of the plurality of -60
WO 2004/ 114053 PCT/ US2004/ 016153 | um nescent el enents
conprises at |east tw sets of the | um nescent

el emenys, aRédisphag rd@wae%a%lrﬁfzgt\M%réﬁttﬁe ?ﬁur‘éh? of light sources
| um nescent el enments conprises at |east three

URRERE LSNP, LSRR i LB Lyh e o
:l@ﬁ%%bqﬁ(gee ls?atgéa%gé{n tﬁét%%é?@cg Wt%dm%rbutgﬁ ?héjtl égtﬂ\éOSIlc%E emit light

over a similar spatial profile, and wherein the power supply only supplies power to

one of the first and second light sources at a time.

32.  The display device of claim 28 whérein the plurality of light sources is
in a substantially two-dimensional array, and wherein the power supply Supplies an
amount of electrical power to each of the plurality of light sources such that each of
the plurality of shutters has substantially the same amount of ultraviolet light incident

on it.
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38. The display device of claim28 further conprising

a screen between, the light source and the liquid
wa@eopgtiadoszlevi ce, wherein the screen diffuses aPdI/usS2004/016153

collimates the ultraviolet |ight em'tted fromthe

sourges d directs.the ultrgviolet ht toward at

| ea 'oniﬂﬁﬂ'stﬂl?é' Fﬁ’lﬁet@trcia.'m . Wherg! rbﬁh§ WI'HMEQ fpurces

claim 28 wherein each of the shutters has a |ight
COgHlie€e si de and a view ng side, and wherein each of

the I um nescent elenents are |ocated on the view ng

si de.firgildightheurdespichy devi ce of cl ai m 28 wherein each

of the lum nescent elenents are di sposed on one of

t he astegbhe tight sbuice, Bntievhdasip ey powlerestipply adjusts the amount of

of.._clai.m_4.0_wherein_-each. of the at |east two of

elddical phWBH REFAERS 18 Qmumghuéﬂu?@@%eﬁtthéﬂﬁﬁtm@ﬁt@ﬂﬁce fails.
color. 42. The display device of claimd4l wherein the,

plurality of lum nescent elenents conprises an
el ement that |um nesces substantially white [ight. -61

WO 2004/ ‘T?fl:lré1 gé%lrf %@%ﬂlg%@wﬁere%%hey?ﬁfeqtsﬁgbg%cludes a

device o ereln at Ieas

 poplEE é?@%ﬁ%ﬁ%ﬂiﬂ’@% B8 PRy oA PSP EHT bt gh

sofiERLh 1 %ﬁém%éwaraﬁﬁff?ﬁa'ﬁ%?%ﬁif%%n%&’é”ﬁ%@%s Spgtntaly

i 58 SR e A e Sh Be Mo I
regulation circuit coupled to the power source and the
plurality of light sources.

35.  The display device of claim 28 wherein each of the plurality of shu.tters
comprises a liquid crystal and has a variable ﬁeld-de'pend.ent transmissivity at

energies that corréspond to the ultraviolet light.

36. The display device of claim‘2‘8 wherein the plurality of shuﬂéré
comprises at leasf three shutters énd where each of the plurality of luminescent
elements comprises at least three Iuminescent elements that luminesce at different
colors.when the light is mcndent on the elements.

37.  The display device of claim 28 wherein the plurality of shutters
comprises at least two sets of the shutters, and wheréin each of the sets of the

shutters comprises at least three of the shutters, and wherein each of the plurality of



45. The di splay device of claim44 wherein the
regulation circuit conprises:, a plurality of
W(r»mmnd@lssactors that detects portions of I i ght PerUs1004016153

from at'le one of the pluralit ght sources
JHMUFCHR ?@?@@ CPFPP§'§9%?7g'ﬁ%$t§WPI§§S %i‘rtae .'Lﬁann@a@er\t@lermnts and .

intensities of the portions of light; a conparator

cVhergin eaehaiiie sets Pgﬁ@tiu BHESEepements compinges gt lerst three

first signals, wherein

tlhnmessentrm@manfalﬂaﬂtcorresmpnd tp-tbe at lwastahmessliditees,-antliwherein the

s.t-s.i.gn.als-with-at | east-one-baseline' .signal

domihegeBetrei¢ments daninds s grifferehhediors vehepr me%ﬁamaﬂ ligh®is

the difference between the first signals and the at

liegiséntan&rebasel i ne. signal; and -62 WD 2004/ 114053

PCT/ US2004/ 016153 a cont roI ler circuit having at

| east one input for receiving the second signals and

at | east one output for supplying regul ated power

si gnalsg. toTBQ%lsgl@Wq%lvicE%igf \m?%%rth%h%rn?p% ost"qug cr-geﬁ between.

dlsplay devi ce erern ectors

n artions
e 1t g‘ﬁ??gu'é@é’sr‘ b%x’é’cervg bt B Scigen difupes ang
n the |ight, soqurce and
RALatY G Foa0E e BE R Bl Yo B eouipen g ol cie wiaviotet
ereint controller circuit is selected .
ﬁ'gﬁéﬁo}ﬁ’a{;‘?%ﬂﬁaﬁt&%‘gﬁ%ﬂ‘@@% vol tage controller and a
current controller. 48. The display device of claim28
further conprising a cooling plenumin thermal
communi cation with the plurality of |ight sources. 49.
The dB8pl ajheidispley device lohrinine@8fwiertisreachmbthiessmgteas has a light
optical protective filter on a viewer side of the
sburcal sideyanit a viewvingsitecartonhereireeahtaf théd Atmihebdet slemtents are

| east a portion of the ultraviolet |ight em tted by
idvatqul om el igwinf sidee | i ght sources. :

40.  The display device of claim 28 wherein each of the luminescent

elements are disposed on one of the shutters.

41 Ih_e__dis,p.laymd.e.v,i:ce,gf_c,lai.mAQ.Wh.&Eainwe,ach. of the at least two of the

luminescent elements luminesce at a different color.

42.  The display device of claim 41 wherein fheA plurality of luminescent

elements comprises an element that luminesces substantially white light.
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50. The di spl ay device of claim49 wherein the

protective filter is a coating disposed on a viewer's
w@2a@e/106053 he | um nescent el enents. 51. The di SpPCHYS2004/016153

device of claim 28 further conprising an opti cal P

stabilizing filter on a viewer side of at |east one

of they.pluralit ] ent, el enen -63 .
2004, 06 BRI AEEE H RhETF e OrasCohatns fyginescent
filter transmts a partion %i the visible |]ight )
WHEIENT CUUHISEP 2 TRENBT LR TP FER SQNpisiRg ¢f 8 spmiconductor,
wavel ength of the at |east one of the plurality of ,
| ARPPROER 923, SrRiFEMa, ATOrgFRiE Pigreptagn NeVgaRic pigreenti and any
51 wherein the stabilizing filter is selected from
ceupnalinnsthetechg of a coating di sposed on the at | east

one of the plurality of |um nescent elenents and an

el enent that is discrete fromthe liquid crystal

device. 53. A calibration nmethod for an electronic

di spl at. deTheeljspidyedesice dffetaimdisspheirdeeireguletisdveasupply -
a plurality of light sources that emts ultraviol et

| ¢dphprised: plurality of independently controllable

shutters, a plurality of lum nescent el enents

opti cq povetlsodpr@damit h the 1ight source and each of

the shutters, wherein each of the | um nescent

el eme t t ' : ;

i gnt e aner are ' coupitftio TR0 ddtfodiahd e Aty of ight
reg) é%ted power supply for supplying power to the ‘

[1g Source, and wherein the nmethod conpri ses:

suppl ying at | east one known power |evel to at | east

one of the plurality of light sources; neasuring a

[ight i_ntensit haf results fromthe supplying; and
a. g i uéti ng’?ﬁ‘ﬁ g?:/spt%\g[@y{ce of claim 44 Wherein the ICr)t-ggt}/la’tiogn circuit
su.p.p..lied--to.l.h.e-at,.least.-on.e_.of

ta9EIPN§eP: ural :ity . of _tight  sources.

a plUrality- of photodetectors that detects portions of light emitted from at least
one of the plurality of light sources or and generates first signals that are indicative
of intensities of the portions of light;

a co'mparator circuit having at least one input for receiving the first signals,

. wherein th.e.g_qmpiaiqn,cimg.ig.gmpares_the-.ﬂfrs.t-s.i.gn‘aIs_wi.thﬁat least.one.baseline’

signal and generates second signals.that are proportional to the difference between

the first signals and the at least one baseline signal; and
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54. The calibration nethod of claim53 wherein the

measuring conprises neasuring the intensity of |ight
wepiottie®sd rom t he at | east one of |ight sour C€BCT/USZD04MI6153

2004/ 114053 PCT/U82004/016153 55. The cali br

met hod @Ntrellern GHcyt haKes &t i?aﬁfr@edﬁa‘éﬁfﬁ W@eew?ﬁa e§é’»§°nd signals

nmeasuring the intensity of ht emtted b | eas

ame ajfleashent @ntmié&awppmn@ ated pow/er vigs 110| the mur@}ﬁy of light

met hod of claim53 wherein the at | east one of the

pouradsi ty of |ight sources conprises a set of |ight

sources, and wherein the neasuring conprises

nmeasuring a visible light intensity using a

phot odetector. 57. The calibration nethod of cIa|n153

wher eigg t henlid; Pa%‘fsdev%eof‘%fauﬁ g whtrbihaht hofdetdddis is

sour ces conprlses a set of light sources, and wherein

RS BREd dhesh tha SRRSO TRE BHEURE ﬂghtu.luﬁg [t efiooted, at least

enS|ty sin et ect

gﬁ !g!’ﬂgf 8&{ #]ggregﬁ Igcqqef Eetwfe%h Qﬂeﬁlf@h‘f‘@gu 26 ﬂeqlhufde&gétal device.

ura SOUrCeés” co
plurality of sets of |ight sources, and mhereln t he
measuring conprises neasuring a plurality of |ight

intensities, corr ndi n 0 th [esn ctiv ets of.

li ght 4 Zouri@% '%’anp Yice IcfaﬁPﬁﬁ ree ﬁ%&oaﬁo'iefféﬁ"ﬁv'g@ selected
further conpri sing corrparlng the pluralit

iTFe A QY RGONEHRAING o @é«qﬁa%@orﬁmﬂa@@n%@ CHH&BE/ F@EEP .
a~ljsting the power |evels using a feedback control

schenme such that the neasured light intensities are
substantial ly the same. -65 WD 2004/ 114053

PCT/ U32004Thd 6ipiy daviceTHielaiaRBliurheraenmpidingia @DOMQamlﬁnum in
59 wherein the light intensities are selected froma

gheval comaiuidation efithithe phvality eftlight stdrcest ensi ti es

emtted fromthe sets

49, The diéplay device of claim 28 further comprising an optical protective
filter on a viewer side of the plurality of the luminescent elements that filters at ieast

a portion of the ultraviolet light emitted by the plurality of the light sources.

50. The display device of claim 49 wherein the protective filter is a coating

disposed on a viewer's side of the luminescent elements.

51. The display device of claim 28 further comprising an optical stabilizing

filter on a viewer side of at least one of the plurality of luminescent elements,
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of light sources and visible light intensities
generated by the sets of |um nescent elenents. 61.
W(Timmadoisbr ation nethod of claim53 wherein theCT/US2004/016153

%aerlﬁ ﬂ%e ' ztu'aé‘ ﬁ%‘?” étr %gﬁﬁggﬁ%gtri]énh?f tﬁéggs?riel\g n{;l‘\tgmwerem each of
i“ﬂ}eem@f%nste@gkuﬂ%%“a ?%?&3%&1'%@?%%@1rﬁilfr?o?yugéﬁtogwsm% pluraliy of

and storing the location of the |uminescent elenents

t heinggeenbeles®ntthe t hreshold intensity. 62. The
calibration nmethod of claim53 wherein the neasuring

and adjusting conprises periodically adjusting and
conprising. 63. The calibration method of claimb53

wher ei 52.t heTheedisplay devicoopalaiseS! wimersir tird stgbitiring filter is selected
electrical netric that corresponds to the |ight

| fRbeISrotYy cordigtire) of atdmtln%jrﬁtsbb%d 6n §R #aégsl dnewntige plurality of .
group consisting of an electrical resistance of the

| i@hhescePtERmehtd &itd & eleHleheMat BURsdrb@ ﬁ&nttﬁfe fén@d chystal device.
ss~ur cek 64. The calibration nmethod of claim

53.wherein the neasuring is performed with at |east
one digital camera directed at the display device.

.55, YELE00% LIS B AT e P e
B LBVB Lo A g sl o S e i,
S saf DL RRION  L5eyiFRfF omon
Captcaly Sl anaccutt GdB! SGiies a7 SEHEOLPE LB BBMEEUa 53¢ of the
luminescent elements absorbs at least some of the ultraviolet light and converts.it to
visible light, and a }egulated pbwer supply for supplying power to the light sburce,
and wherein the method compriseé: |
supplying at least one known power level to at least one of the plurality of light
sources; |
| measuring a light intensity that results from the supplying; and
adjusti ng._.the.‘.piowervs;uppjiad;to..ih.&at.lea.si.on.e,ofythe.-p,luxal.ity..of_light

-SOUrces.

54.  The calibration method of claim 53 wherein the measuring comprises

measuring the intensity of light emitted from the at least one of light sources.
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a network connected to a plurality of electronic

di spl ay devices, wherein at |east one of the devices
weowpni®ss: a plurality of |ight sources that BEI/US2004/016153
‘ultraviolet light, a plurality of independently

controll able shutters, a plurality of |um nescent

el enesd,s qmfel é‘eﬁbf@flomm&fi@ﬂiomlél Wﬂepém 'ﬂg%sor EUﬁr‘gﬁémpnses

wherei n each of the | um nescent errents
Let,.l nverts
PRSI ARG iRboklcor 1t el iy 'éﬁpé&é?*’m?ﬁ'awnﬁ%ﬁn* clements
suppl yi ng power to the Ilght source; and at |east one
central i nfor mat i on pr ocessing station conpri sing: aA
cust r terf t he s stem custoners
acces th dhe Rl é‘ﬁ? q}é\?fi 9@'6Y53p\é’ prei the at '98310% of the
){ﬁéem customers to review options concerning
Gf HBLFRUTEST CorBpiinestd $rj Of hghtspytcsm aud wheesis the measuring

I_ ace an order for display of visual content on at
¢%@mseéﬁ@ewr ipaé@ \ésieletligbhintendits psing adevitadetectand - 67
WO 2004/ 114053 PCT/ US2004/ 016153 neans for
transmtting the content to the at | east one of the
el ectronic display devices. 67. The systemof claim
66 WHigr ei Whelalileriadon mathad ofi ckgimats Weslcleheddt@eadt@hatictthe
i n outdoor or indoor high traffic areas for

ldnadityt of Sigiigs quucgzoapriss8 eF <t Bf lidhe soGRBE SAd WABRYIh 8RSmeasuring
_advertising content, and wherein the central

domhRTseB med3urifg af Qﬁﬁé\)’tﬂeﬁlgﬁi inRhsitp %:HS %Spﬁﬁéﬁ‘étef:l%

recei ving advertising content fromthe system
cust oners.

58.  The calibration method of claim 53 wherein the at least one of the -
‘pluralit‘y of light sources comprises a plurality of sets of light ‘sources, and wherein
the measuring comprises measuring a pluraiify of light intensities corresponding to

the respective sets of light sources,

59.  The calibration method of claim 58 further comprising comparing the

plurality of light intensities and wherein the adjusting. comprises adjusting the power

levels using a feedback control scheme such that the measured light intensities are -

substantially the same.
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68. The system of claim66 wherein the electronic

di spl ay devices are located in novie theaters,
woh®rai4053 h_e content conprises novies in digitetT/U82003/016153

and VWB@r ei The fgibfatoh enethe® bPEBIHS SQWP?étﬁ%éTP%‘?ntensmes are

theater operators. 69. A systemfor t istr

°%<§%&§§? gﬁﬁ}?‘?&rﬁ)%%ggg%ﬁé g@%%[ég .hgﬁt{ gf’engﬁ%fss g‘%}r}ﬁ%@ﬁ%@ the sets
At IR T T o

olrrg{l a network connectedtoaplurallty of

ef's | ¢ novie di splay devices in novie theaters,

wherei n each of the devices conprises: a plurality of

l'ight sources that emts ultraviolet light, a

plurality of independently controllable shutters, -68

VO 200 114883 Aigptiuspetadaela Sawkmiathie somparing compnses:
| um nescent elenments optically aligned with each of

t he shompaErng th gisbialighh ctienditidshte d thiesretCiRtdnsiyenent s
absorbs at |east sone of the wultraviolet |ight and
converdederinining which dfltee lunghésceandicindrag Hhad @ﬂlb[é)‘ﬁﬁnsnties that
supply for supplying power to the |ight source; and

adrelbetcat tren@rextold iflensinf; @hgat | on processing station
including:. a custoner interface permtting system

cust orsedrnd e d6EEES of R luPhebE8aRt éf&ﬂ@ﬁtsﬁﬁét@r%édg@v ﬁ'\lenthreshold

system custoner to review novie content avail

dh@ht®). formto the customer, nmeans permtting the
custoner to schedul e and purchase novie content for
di splay on at | east one of the electronic novie

di spl ay devices, and

62. - The calibration method of claim 53 wherein the measuring and

adjusting comprises periodically adjusting and comprising.

63.  The calibration method of claim 53 wherein the measuring comprises.
monitoring an electrical metric that corresponds to the light intensity, wherein the
metric is selected from a group consisting of an electrical resistance of the light

source and an electrical current supplied to the light source. .

64.  The calibration method of claim 53 wherein the measuring is

performed with at least one digital camera directed at the display dev.ice. .
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means for transmtting the novie content to the

custoner's novie theater |location. 70. The system of
wWEeL@ism#B wherei n the di splay devices are sel er€BUSTDOM6153

the gr@up L& L .Skl ay. hutter-type -

di spl g’? ) sc?ggﬁéﬁ%% rﬁé}hloﬁl%é %lﬁﬁp@o@%%%ﬁﬁaéﬂggf%ﬁ’ggw '

[p}%&*ﬂi@%& ‘6\/‘?@ Laf;g?u %{li@%&%@?&%rﬁ%&ﬁr@gtﬁnﬁ cﬁf?qurlﬁnggr{ignns of the

gl{_r vi ,ol et=stirn-ul ated. display device, wherein the

'%ﬁ?h?e‘ﬂ?ﬁ/i ce conprises: a plurality of light sources

that emts wultraviolet light, a plurality of.

i ndependently controllable shutters, a | um nescent

el ement optically aligned with each of the shutters,

wher ei6f. t hA dysteimesrodtting eidepemtstill absge bentant tbersdisidaya on

of the ultraviolet |ight and converts it to visible

Isiegrted b &f mBipl§Ble2G0Aic HlsHIn3d &idd s 2R EH firhe s according to.
regul at ed power supply for supplying power to the

|siygiein s@i6raers, WhereirethaQdstep® BBMbREY: I ecei ving
information that at | east identifies a set of

| um nesfeanérkelofRBRES o a Ir:)ﬁ'ﬁélﬁ& BY Blieeﬁcc){ﬂc gtsl‘r.'ﬁ%} élévYoe%f, wherein at

i ght sources that should be powered t um nat e

t . ' icgl.ements during a period of
?‘%%’e?ﬁégg{h i%%cirégﬁtsﬁ‘%lsgiv\er to the plurality of I|ight

sources dugi hat . i [ . t hod of
claim71 \/\ég[{g‘?lhy ?ﬂ' ?éé@?\%%hgétieﬁ%r‘ﬂ%%\f%gp@ﬁri ses
receiving a set.of . .desire I si bl jght .intensities

for each oqap%@ltyafr}pﬁ@%eg@%pﬁ%pg%(ﬁllaglq Y set . 73.

The net hod of c¢J ai{r 72, wherein the deternining.

conpri ses @ BMAnPHHFY escerkelgmeptsanticaly alaned yyithegagh of the
of the plurality of |ight sources. 74. The nethod of
Shufterssheiely @30k of Hee YBliReseent Algniants aksorks ablenstespme of the

ultraviolet light and‘ converts it to visible light, and
a regulated power supply for suppIYing power to the light source; and
at least one central information processing station comprising:
- a customer interface permitting the system customers to access the
system, | |
,.me;é,nazfor_p.e.anittin.g_ the_system.customers to review optidns
. concerning orders,
| means for permitting the system customers to place an order for

display of visual content on at least one of the electronic display devibes, and
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determ ning a set of shutter openings for each of the
shutters associated wth the set of |um nescent
web@renoss 75.. Then el od otclain._3 wherei nP€T1€S2004/016153
determnin ri,ses
pover c PR R SR PRI P rect esstore i, glctronic
ri bution, sequential distribution, and a
HARUWGS- t hereof . -70 WD 2004/ 114053
PCT/ US2004/ 016153 76. The nethod of claim 75 wherein
the determ ning conprises determning a sequentia
power distribution schene and wherein the distributing
conpr Bges Fhppysiemepf glghonvadrwheaseinl the elestiohicalisplagdevices are
plurality of |light sources in accordance with the
Sersyedh ini atdquowe indtios highttrdfiioareas ferreelvedisiriy purpbséd)evherein the
power | evel supplied to a first of the |ight sources

iconlint tempidesfdd@ridig esnigdt, Al @he@iPbll ®RMtlaPinformation
second of the light sources during the period of tinme.

E?oceggﬁg@%tﬁﬁqn&ﬁd@é RleBhd ﬁ)r\f‘&%‘\ﬁh@ abetiNRg | 'c@ﬂte‘hﬁ frbl'nrfﬁe system

conprises a first period and a second period

WheiRidist he distributing conprises: supplyi ng a povver
l'evel to the first light source during the first

peri od; and supplying a power |evel to the second
l'i ght source during the second period. 78. The nethod

of cI wher.ei n .t I

obout 041 soThe SEEde el B e‘?%ﬁéh%sl%aﬁl&ﬁ%ﬁaﬁ HBYges are
wherein the device furthe ses a nast

I avie HiRatSR ovbtan e SBDt RSP feeS Hovigs in digital form, and
conprises coordinating at |east one shutter p05|t|on ‘
whergnt %SW@SWFF §PMBrse mgVietheateE PRBAIYE- cl ai m

71 wherein the regul ated power supply conprises a

l'i ght source controller and the display device further

conpri ses a shutter controller
69. A system for the distribution of movie content owned by content -

providers and for display of the movie content in digital movie theaters according to
the dictates of movie theater operators who are system customers; wherein the
system comprises: |
a network connected to a plurality of electronic movie display devices in
movie theatefs, wherein each of the devices comprises:
a plurality of light sources that emits ultraviolet light,

a plurality of independently controllable shutters, .
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and wherein the determning further conprises
coordinating the shutter controller and the |ight
waoowrasisdbntrol ler. -71 PCT/US2004/016153

a plurality of luminescent elements optically aligned with each of the
shutters, wherein each of the luminéscent elements absorbs at least some of the
ultraviolet thi and converts it to visible light, and

a regulated power supply for supplying power to the light source; and

at least one central information processing station including: .

a customer interface permitting éystem cUstorhers to access the
system,

means permitting a system customer to review movie content available
in digital form to the customer,

means permitting the customer to schedule.and purchase movie
content for display on at leést one of the electronic movie display devices, and

means for transmitting the movie content to the customer's movie theater

location.,

70. The sysfem of claim 69 wherein the display devfces are selected 'from
the group consisting of LED displays, LCD shutter-type display screens, digital light

processing systems, reflective LCD display devices, and ahy Combination thereof.

71.. .Amethod of managing power to an ultraviolet-stimulated display
device, wherein the display device comprises: a plurality of light sources that emits
ultraviolet light, a plerality of independently controllable shutters, a luminescent
element optically aligned with each of the shutters, wherein the luminescent element

absorbs at least some of the ultraviolet light and converts it to visible light; and a
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regulated power supply for supplying power to the light source, the method

comprising:
receiving information that at least identifies a set of luminescent elements;
determihing a plurality of light sources that should be powered to illuminate
the set of Iumineéceht elements during a period of time; and

distributing power to the plurality of light sources during that period of time.

72.  The method of claim 71 wherein the receiving information comprises
receiving a set of desired visible light intensities for each of the luminescent

elements in the set.

73.  The method of claim 72 wherein the determining comprises

determining a set of power levels for each of the plurality of light sources.

74. The méthod of claim 73 wheréin the determining further comprises
defermining a set of shutter openings for each of the shutters associated wifh the set

of luminescent elements.
75.  The.method.of claim 73 wherein the determining comprises

determining a power distribution scheme that comprises simultaneous distribution,

sequential distribution, and a combination thereof.
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76.  The method of claim 75 wherein the determining comprises

determining a sequential power distribution scheme and wherein the distributing
comprises supplying a power level to each of the plurality of light soufces in
accordance with the sequential power distribution scheme, such‘ that the power level
supplied to a first of the light sources is different from the power level supplied to a

second of the light sources during the period of time.

77.  The method of claim 76 wherein the period of time comprises a first
period and a second period, ahd wherein the distributing comprises:
supplying a power level to the first light source during the first period; and

supplying a power level to the second light source during the second period.

78.  The method of claim 77 wherein the pe.riod of time is less than

about 1/30" of a second.

79.  The method of claim 71 wherein the device further comprises a master
controller, and wherein the determining further comprises coordinating at least one

shutter position using the master controller.

80. The method of claim 71 wherein the regulated power supply comprises
a light source controller and the display device further comprises a shutter controller,
and wherein the determining further comprises coordinating the shutter controller

and the light source controller.
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