1 TITLE OF THE I NVENTI ON A DI SPLAY CONFI GURATI ON EMPLOYI NG FLUCORESCENCE
EFFECT BY ULTRAVI CLET PRQIECTI ON BACKGROUND OF THE | NVENTION (1)
Technical Field of the Invention The present invention relates to display
configuration, and in particular to a 4nulticolor or nonochrom c display
configuration, enploying fluorescence effect. The display configuration is
not restricted to view ng angle, shape and to high lumnosity. (2) Brief

Description of the Prior Art {igi pesterBeNAREIORRT) utilizes

cat hodol um nescence effect where 1 ndividual pixel fluorescence éxm ted by
an el ectron Ad}iISPLMidI(DNFEGWRIAITI@lN)EMO\ﬂNCgﬁ[UOll‘&'SC&NGErfa:tFECi Basy to
view at w de angl e and under bright external However, CRT is

i nherently inflexible for thé”-fr ARLERSRQEET i(chonstruct ed as a gl ass

encl osure with vacuuns interior, and it is difficult and expensive to
fabricate irregular display or display dinmensions that differs from what

is currently being produgggk@RoeNBORTHEINVENTIONRT utilized electron to
cause pixel to fluoresce requires a vacuum enclose and therefore the cost

of production is hi gh For back projection displays, the display area can
be irregul_ar d rojectors can be used to neet nore conplicated
r equi remehsl aﬂ? E%&&Of NEERYYh di splays are not as bright as CRT and

are difficult L h Sirs@llay® such as
TFT LCD di spl a;f/lq%gt/egyt}tﬁgg m\ﬁﬁ%és %Oeﬁﬁgﬁa?%énh ‘?’%&’Wg@ﬁé‘ IESejd and are al so
di-f fi cul t nubtictlemorundeociroghtisektystondilgulatioh; emBladmafiuorescence effect.

| The display configuration is not restricted to viewing angle, shape and to high

luminosity.

(2) Brief Description of the Prior Art .

Cathode Ray Tube (CRT) utilizes cathodoluminescence effect where
individual pixel fluorescence excited by an electron beam, and this will provide
bright display that is easy to view at wide angle and under bright external light.
However, CRT is inherently inflexible for the reason that CRT is constructed as a
glass enclosure with vacuums interior, and it is difficult and expensive to fabricate
irregular display or display dimensions that differs from what is currently being

- produced.

As a matter of fact, CRT utilized electron to cause pixel to fluoresce requires
a vacuum enclose and therefore the cost of production is high.

For back projection displays, the display area can be irregular and multiple
projectors can be used to meet more complicated requirement, but the back
projection displays are not as bright as CRT and are difficult to view under bright
external light.

Other displays such as TFT LCD display have the drawback of limited
viewing angle and are also difficult to view under bright external light. Plasma
display panels (PDP), uses the principle of fluorescent used in CRT display. The

panel is compose of hundred thousands display unit that uses ultraviolet rays



di spl ay panels (PDP), uses the principle of fluorescent used in CRT

di splay. The panel is conpose of hundred thousands display unit that uses
ultraviolet rays 2 discharged fromexciting gas to cause the fluorescent

| ayer to emt light. The Like CRT disg%ays, TFT LCD and PDP are difficult
and expensive to fabricate irregular spl ay shape or display dinensions

that differs fromwhat is currently being produced. Color plasma display

panel s (PRRM, 33 g@ﬁg%@%ﬁﬁg@g e M&f‘eﬂﬁLakgfgbé&ﬂﬂnﬁigﬂ{.%'e%(kémi ts in.

pernutations a I na IS severa oneters in size,

the |ight CRAufigday)TES LU and POIPyiredlificullahd @&pensive talfababae giregigas in
order to produce ultraviolet rays. Wien the ultraviolet rays incident on
di f f er ent displayrsbspe ar disalayrdimensions tiutskiters fropaydatiswurentdybeinghr ee col ors:
red, green acgd gl ue depending on the material of that |ayer. US Patent No.
5,012, 999 P St Bses di splay unit for displaying two- dinensional inmages

conprising: a ColRaged tishySankR (PO id leRGell kithhENrSMNRRRRED tO
ultraviolet rays, said fluorescent layer including three different types of

f | uor escethousandy diaplagmunits ge geinmutationoands tompmation odriske cadaverl hoddredpeat i ng
sequences that emt, red, grlleé\r;\ and bl ue :{tht’ espectjvely, said
f | uor esceMiCIORRErs ip gizentie B} isAYres GOMesKFEE aPBlY IR VOIaRS OBR from

appr oxi MR kA0 An 000 1 BILOTRra I A%, SUREN HSbblebrthtr aviof et

light emttin e having 'a positive e r, a positive hole

i nj-ect i on inayeit,orediffegmt flaoisssemnayay e, flinecanngatsiwiél ereit @abe ederd: ayer,
respectively, in a stacked face-to-face configuration, provided integrally
behi nd saired farest exd blue deppadingorn the materipbof hablayari on of said fl uorescent

e U5 P M Pub?Eol 3t sl ATELABH BRILED £l

l'ight trarismessbNE images comprising: a fluorescent layer for emitting light when exposed-
to ultraviolet rays, said fluorescent layer including three different types of
fluorescent material arranged in narrow strips in consecutive and repeating
sequences that emit red, green and blue Ii.ght, respectively, said fluorescent layer
further having a thickness on the order of from approximately 1000 to 5000
angstroms; and an electric-field ultraviolet light emitting device having a positive
electrode layer, a positive hole injection layer, a light emission layer, and a negative

 electrode layer, respectively, in a stacked face-to-face configuration, provided

integrally behind said fluorescent layer for selective irradiation of said fluorescent
layer.

US Patent No. 6,128,131 discloses flat-panel projection color display,
comprising: a) a projection display screen of area A having a light transmissive
support, a plurality of patterned fluorescent elements on one surface of the support
capable of separately emitting red, green or blue light; b) the display screen area A
being subdivided into a plurality of identical display tiles, each individual display
tile and being seamlessly contiguous to at least one other display tile; ¢ a plurality
of identical laser scanners arranged to form a two-dimensional array, each laser
scanner being capable of projecting a laser beam onto a designated display tile for

illuminating the patterned fluorescent elements; d) a projection distance D, being



support, a plurality of patterned fluorescent el enents on one surface of

t he support capable of separately emtting red, green or blue light; b)
the display screen area A being subdivided into a plurality of identical
di splay tiles, each individual display _tile and being seanl essly
contiguous to at |east one other displ tile; ¢) a plurality of identical
| aser scanners arranged to forma two-di nensional array, each |aser

scanner bgj# I j i I ea nto. a. desi ted display
e tor O BARR e Onife iy Sl lo MBI BB U Tl cot i on
di stance bf abridhaddal digplapeite BSinkReledicsitdHetinfthe MddaeflfRwe0.(Bcamer to the
di splay screen; and e) the area of an individual display tile being

sel ect ed timebéhe arenifeot theguojsictibn cinpbayoscreen.0. 1 times the area A of the
projection dis scr.ee tent No. 5,612, 713 discloses,a.digital

P o oot rror ds SR ONS: ST S Siptc ol ik MGORREdre b IGPEWE 1 or

el enent s i } i I 2 j; f di ng data
for addreé@?lr%a%? ﬂ%ﬂ%‘vﬁrrp-%?ﬁ gﬁ gﬁgﬂﬁﬂr‘r&?}ﬁgmggg‘;ﬂ rkggg':]%g}é’cﬁ Siatﬂ ij’ aﬁﬁs a row

of shift teglirsg eércuitryfiordbadiegelaveforaddreasing thelafigobélements. The dwlai ch t hey
del i ver t? | atches. The latches hold the data on bit-line, which run down
col urms ofoadig GFGulY hana rewelshifbeesistesenhich reesive pag row o datarad@ decoder .

A bl ock L.oad. .Gi:Lcuif, i f iWft . register and.l,0qi ¢ ,gates
i vi'des. e EliEE ey aRAPHd Bthet i Atk pORENE Bl BP B R Ly oc
of a row gbwiemhimne el the dgay. TEUER todd Wad@RRed|ectdPwith @S8M dédbdentd on i s
related to a display configuration which utilizes fluoresce effect. The

di spl ay célrakdaparirowt,moomprired of meshiftiteginterrs logidgsi¢s dililes krdorasob and
an- obj oot MG <P BB AOR AR A pheseT GLOg oh A AAp! TEGHIY SIS on
enpl oyi ng sédld@gﬁgﬁy‘mdeffect conprising a |ight projection device
| The present invention is related to a display configuration which utilizes
fluoresce effect. The display configuration provides the advantages of both the

fluoresce and the back projection displays.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a display
configuration employing fluorescence effect comprising a light projection device
including a short wavelength light source to project short wavelength light and a
projection apparatus capable of selectively redirect the light from the light source;
a display panel coated with fluorescent material for receiving the short wavelength
light projected by the light projection device; whereby the short wavelength light
from the light source causes the coated fluorescent material on the display panel to
produce light display.

Another aspect of the present invention is to provide a display configuration
employing fluorescence effect by ultraviolet projection comprising
a first light projection device and a second light projection device, both the

projection devices including a short wavelength light source to project short



i ncluding a short wavelength |ight source to project short wavel ength |ight
and a projection apparatus capable of selectively redirect the Iight from
the light source; a display panel coated with fluorescent nmaterial for
receiving the short wavelength 1light projected by the Iight projection
devi ce; whereby the short wavel ength light fromthe |ight source causes
the coated fluorescent nmaterial on the display panel to produce |ight

di spl ay. wavelleﬁgtrﬂf@ﬁ%d%i ;Frbfk%ti%%P?gFagH‘c‘é’éj{é‘oLé;&u:{e ch9eng|rr8 irgl§ e H;grﬁp' ay

configuration nploying fluoresce ravi ol et projection

conpri si nfom therlight kogae, aidijnetbi ievantefail ereadftbn 150 prsjedtidndevicjtest i on
device, both the projection devices including a short wavel ength |ight
source t oOHIesEE s SHybstittionse baekp Immedistel wraidisplay slaeek Gaatechyhr at us

capable o ively redi . e light fromthe ligh urce, and in
the event ﬁg?%fsgﬁtur}r{%eﬁ I_ %ﬂgéqf%ﬁé?é {hﬁrs Ogtp‘fvia% el gt p'iog%ctte‘ig}‘nébe E\%}fats as a
substi t ut pasjettiorb@eke® WHErREY BHedntrt WatbisRERYidhR Ash fh‘éQFgfufjs k€ causes
fluorescent material for receiving the short wavel engthight projected by
t he |i ght thepeasted fluerescentiraderialtrey dioydispley phoeltioymodicengdisplayght from t he

| i ght source c es ,the coat fluorescent material on the display panel
to produce a d%é?'&?}hewtﬁjeﬁmﬁﬂ%Pr%SPEE'.t"eB’f’O'E' etodiravidae ‘is'ﬁﬁé)ﬁti onis to

provi de acghfiplradon & J))gHéﬂhb%@c&ﬁé'%aﬂ%ﬁér@ﬂtﬂ%ﬁ?ﬂ&%&é@f hidine dshg! n the

projection and the display  unit can I'ndependen ace

reason thanitmanvecindapenidentlegeplnest fdrehaveeroh hieattnaoscaomenerigiredt i | |
anot her o{%j ect of the present invention is to provide a display
configura PWWPGWW”FWQI%C%% effect, wherein the display unit is

el o,y B OB SILAN e lf BRI LS o
adapt to lkonf@guratios enfliswng fidoidicerfdadifact, wherein the display unit is lightweight

which can be conveniently carried from place to place, and can be made to have a

large, flat screen and/or may be of irregular shape to adapt to location constrained in

space.

Another object of the present invention is to provide a display configuration
employing fluorescence effect, wherein the display unit id not limited to viewing
angle and high luminosity similar to thaf of the conventional Cathode Ray Tube
(CRT). |

Yet another object of the present invention is to provide a multi-color display
comprising a light projection device including a short wavelength light source to
project short wavelength light and three micro-mirror device being positioned such
that light project from individual micro-mirror device fali on three different’
fluorescent materials arranged in a predetermined configuration on a display panel
to produce the three primary colors,

ltis still another object of the present invention to provide an irregular
display configuration comprising several light projection devices including a short
wavelength light source to project short wavelength light and a projection apparatus

capable of selectively redirect the light from the light source;



Anot her object of the present invention is to provide a display
configuration enploying fluorescence effect, wherein the display unit id
not limted to viewing angle and high lumnosity simlar to that of the
conventional Cathode Ray Tube (CRT). Ygt another object of the present
invention is to provide a multi-color display conprising a |ight
projection device including a short wavel ength |ight source to project

short wawgh Gightar dalibd MBIy a1 Thatel Wit fiBbredat hoBiR)I 10; RASHLRET such.

that light project fromi m cro-mrror devi

di f f er ent shdrt waveleogtit lighatpeojeates layr therl ptd prajeatiqr éeate miarelsy tenshiogur at i on
~on a display an;\l . ta produce the three primary colors. It is still

anot her objR¥elengh light frara thamlightseuras Gwsesthereatedd|uprescenematesial oritke| ay
~confi gur ayj ﬁ%mg |.S] A - 1j.ght projection devices including a short
wavel engt ﬁ'sﬁﬁj’ sgt@é@tugsg'gh?@ébiaghort wavel ength |ight and a projection

appar at us  capabfufthef oblest the Prasehe HvieRfibn id® drogite 4 digphl Renfibeitiosour ce;
5 an irregul ar shaped display panel coated with fluorescent material for

recei vi ngepoyisg dupresaondeceftpch wiierhin theafismaepamsi aohepriseght proj ecti on
devi ce; wherebhy the shprt velength |ight fromthe |ight source causes
the coated p@pg%p%sgté%qﬁdoﬁl?ﬁgfangﬁ fjf%?@h? forh cepglﬂ]ﬁ%r@mgélop; ght

.di spl ay. i i [ t i [ ispl ay
Conf1 gur at i GRERER; BYbCEIE sratc BangFl niRl ] RRgbrwp B 1E6L Anehe)

conpr i ses eapgaddb aubwirter oaedleagthlight feins tiansorawayelbngmligheséurest surf ace
of the prgjecti ?n; ag fluqgrescent Iaéer coating on the panel for emtting a
| onger wa is fapgkRiediie provde saBangement Saidhedighameiashiy thel i ght from
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achi eve t beighe®sy acki bolwk pesgent quality in ternms of
Further objects of the invention together with additional features contributing
thereto and advantages accruing therefrom will be apparent from the following
description of preferred embodiments of the invention which is shown in the

- accompanying drawings with like reference numerals indicating corresponding parts

throughout.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is a schematic view showing the display configuration in accordance with
the present invention.
FIG. 1B is a sectional view of the display panel having a fluorescent layer and a
panel substrate in accordance with the present invention.
FIG. 2 is a perspective view showing three projectors onto a display panel coated
with appropriate material in accordance with the present invention.
FIG. 3 is a rear view of the display configuration, allowing the construction a display
with irregular surface in accordance with the present invention.

FIG. 4 is a perspective view of the top portion of FIG. 3 in accordance with the

present invention.



brightness and col or purity. Further objects of the invention together with
additional features contributing thereto and advantages accruing therefrom
will be apparent fromthe followi ng description of preferred enbodi nents

of the invention which is shown in the ;acconmpanying drawings with like

ref erence nuneral s indicating corresponding parts throughout. BRIEF

DESCRI PTION OF THE DRAWNGS FIG 1A is a schematic view show ng the displ ay

configuration in PEGAEBBBCRIPNONREF FTI—ESWEF](EFREQ"EMQG)DI fRTl Bis a ,
sectional view of the display panel having a uorescent |layer and a panel

substrate in aBetertirgtocFI@. 1A, tinge ps dsemn aidisptat canfiguFitidn P00 smalpéngspect i ve
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per spect i waveleagtholight Bouice R operprofutt shorkWave@nkih |34E Qhd aNsejdttibh t he
present invention. 6 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

Ref er ri ng2PRRAIUS, 301mpableciselestivplyvadisedtitbplight foamthelightt soancel2® andpl oyi ng
i spl 2y SimgL P 3 P fifpSEER 1Ay dr oG Bins B Theth wevpueth

di spl ay ontt 0 g '

i ncl udi ng lighspefdcted\By gt prbjedtibn %I@Vir(:E%O%Par]Sd)a WAbEG s FRRrd4, wavel engt h

l'ight and a projection apparat'us 30 capable of selectively redirect the
| i ght froshewe ih Fifht 1Boline Ggprogntioa dbiviqel 200 ganplise$ dhavi waveledidthior escent
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30 which capable of selectively redirecting the light from the UV light source 20 to
be projected onto the display panel 40 located at a distance away from the
projection apparatus. In accordance with the preferred embodiment of the present
invention, a micro-mirror device, Digital Micromirror Device (DMD™), is used and
the micro-mirror device is able to reflect the light selectively from an electronic
control, Digital Light Processing (DLP™), 50, which where used currently in
conjunction with DMD. As shown in FIGS. 1A and 2, in accordance with the
present invention, DLP to covert video 60 to control signals for DMD to control the
projections of short wavelength light onto the fluorescent coated panel.

tn accordance with the present invention, the display panel 40 includes a

fluorescent layer 42 coating on a rigid, transparent substrate 44. Examples of the

- materials that allows the fluorescent layer to emit different colors are (Y,Gd)BO3 and
EU for read, ZnSO4 and Mn for green and BaMgAl14023 and Fu for blue. Different
materials deposited on the substrates are used to emit longer wavelength light
which are visible to the eyes when the layers are exposed to shorter wavelength
light. The panel with fluorescent layer described above is positioned at a short
distance in the front of the display panel 40, opposing to the side where the
projection apparatus is located, and the pane! is transparent to the light emitted by

the fluorescent layer. . In accordance with the present invention, the panel contains



shown in FIG 1 B. The light projection device 200 conprises a short

wavel ength |ight source which is a UV, or near W |ight source 20 and a
proj ection apparatus 30 which capable of selectively redirecting the |ight
fromthe W |light source 20 to be projfcted onto the display panel 40

| ocated at a distance away fromthe projection apparatus. |In accordance
with the preferred enbodi nent of the present invention, a mcro-mrror

devi ce, Dfegtdrad thit proviidle boharoamict td PMYMiky of fudte&n®Neht ihfifie BiddcPofm rror
device is able to reflect the light selectively froman el ectronic

control , Ditepsitlandiapher Prrdgessi ng (DLPT), 50, which where used currently in
conjunction w

#:h DVMD. /As,shown,jn FIGS. 1A and 2, [n accordance with the
present invent F8IPY BPeGsRiaved byé?\ﬂ%é '@Ga'?%?%'!ﬂﬁ%hla“@ﬁgﬁ@?@t &P VEIVD t o
~control t ! i ' i n - s nt
coat ed paﬂg WQYér?\élg%rgg? Qgen%{eorgm%g&te ﬁ%‘ﬁgﬁggé@c#’ngﬁﬁ ?%é\r?séé{whgh%l}“ggﬁg@a panel
40 i ncl udésmgar irf Waosleagibrthah dyeexcidtionadichi) gt i PHodsibliedb el ekcti el RREIENThe

substrate 44. anples of the materials that allows the fluorescent |ayer
to emt ddﬁ?l@dgmor@meat maggrial ( Yet@mptios asagement isto utiize thensdarizationt f or

d 3 Eu.for. blus. Diff ' i
Phe ounst M MAHORRE AR ebbi ¥ bl dha(Reafisibinerh gt Siia PR at G s b
to the eymtmﬁtdﬂﬁ)w@Mﬁfﬂ}eaie%iréd!ﬂgﬁgé%cérﬁ MNLFAG o WRME BPEidighti ght . The

panel with fluorescent |ayer described above is positioned at a short
di st ance bkoUIEReYdtrapothasfartangeniespisay upanely dt: floppsasintateridl ieatehds wher e

th j gcti t is |located d the | is, tr t to th
i ght em T poCe 41 dyilinhe speiae nerekie ddmeaieck i A esent
i nventi onCOWQ]tg%qﬁthQ%g%@? réd @@Qto'a’:gg%tn“?ﬁ t‘?h? |tqﬁ)L@ﬂhancerrent to the

quality of fluorescent i in'the as ensity and color purity.
Col or can be disphahedpiwjersel embbdimeartiof i presesttinaentiorgamalti-dddort 0 vary

][ ihe wavel engt h O];teEnhSmS Poorht1 %gglsgenn%tehe# i ght ks)oulgc_e; dsi Ec? f ‘I uorfes.cent
ght is f SY ploying acl can be optained. A pluraiity of micro
mirror devices, for instance three micro mirror devices, are used and are positioned
in such a way that the light project from each of the micro mirror will fall on three
different fluorescent materials arranged in a predetermined configuration to produce
the three primary color on the display panel 40. Yet in another arrangement, the
three primary color can be achieved by individual color filters on the panel while a
uniform fluorescent material is used to produce all colors at the same time, to be
filiered to different colors by the filter. Similarly, a UV light source 20 is employed
to provide short wavelength light to the plurality of the micro mirror devices 30'.
FIG. 2 is a perspective view showing three projection apparatus 30 are used in
accordance with another preferred embodiment. The display panel 40 is coated
Vwith approptiate material and the projection apparatus 30’ provide entire coverage
over the area of the display panel 40.
FIG. 3 is a rear view of the display configuration of FIG. 2 in accordance

with the present invention. FIG. 4 is a side view of the top portion of the display in
accordance with the present invention.

As the light projection device 200 and the display panel 40 are made

independently and are then mounted in a relative position, the display panel 40 and



| onger in wavel ength than the excitation light, it is possible to
selectively excite the desired fluorescent material. Yet another
arrangenent is to utilize the polarization of the |Iight source, and
depositing individual polarized filter ¢n front of each individual
materials to allow only the desired fluorescent nmaterials to excite by the
| ight source. Yet another arrangenent is to use only one fluorescent

material theaprofstiion devite 100 tarbbe sdpladadohdbpaitentphis :u&qg 5@5Llﬁﬁ@§ﬁtr ate panel

is fabricated with many small color filters that allows only red, blue or
green | i gRECUracyalignmeeirtdiggeen thegproldationsleyicer 20ftarehthediispday pariel e pr esent
i nvention a),m rti'-ccfl or display systemenploying fluorescence effect can
be obt ai n&d’ ﬁoilﬂ%?% ity of mcro mrror devices, for instance three mcro

mrror devicesy, gﬁ&hgﬁﬁgf@% @,hgogmér%mg}?ﬁ.p?guﬁ} %%bq%‘h?%')é@(’éé‘ tisthe light

project fromeach of t mcro mrror a erent

f | uor escedischatd andlcomrisangadtiple lghppegjettrindaacksairaiilgar gievuskoThe oduce
the three pri rirar , color on the display panel 40. Yet in another
ar r angenefTeBWHISRIRY &80 BriarrigPiest oF Mudipipeieseganstitctiyn phdisnianeanelcol or

pr oduce o PGP Fe Mtre et ol s g Beaak ey BB ol e el ol or s by

produce all colors at € sane

the filteallowsmiptiafizationfoflM po@itle SRateCivaPid $IEIRAGY Sbrt mvalreﬂ%ﬂhd?gh% hort
wavel ength light to the plurality of the mcro mrror devices 30°. " FIG 2
i s a per speeelprejegtashiosasii ernehareas phejeeihe displap paneltisisoti@reserd. used i n

accordance with anot her preferred,enbaodi.nment. The di spl a nel] 40 is
coated with appPRgenpE (?‘Fﬁetcg?ringpd%‘Dd%t%éh‘?)P'Eﬁs‘é'&tt'PB?PtgﬁbghgaﬁgllaXO' provi de

entire covehAg@atioy @hpﬂ&ﬁn@?lﬁ@r&&eﬁé&%@&?Bg%}’tram’&@{ [I;rg)gecti'(:)hcéanf’qﬁs?%g rear

view of the display configuration of Fl In acco nce w pr esent
‘i nvent i on firgtllight grojectimnsiayécevaraia eécdridelight prgjectidrodete,t buth dihvs prajection
accordance, W th.the Bres?I i nvention. As the |ight projection device 200

. . t
and the di%§¥Icgy Nsvline a6 QitovaNEIRNENh fiabonata Broiasa Sae waElBBUABRS | n a
rel ative pAgid h@fkctiblGpHhsRlAapaBRESF ERA0Hy redirect the light from the light

source, and in the event of failure of one light projection device, the other acts as a
substitution to backup immediately.

In accordance with the preferred embodiments described above, UV light
and shorter wavelength visible light are used to cause pixels on a display panel 40
to fluoresce. As UV light and shorter wavelength visible light can be transmitted
through air, the display configuration provides numerous of implementations that
cannot be obtained with that of conventional display system employing electrons
iransmission.

The display configuration of the present invention can be easily made and
replaced for the reason that no vacuum enclosure is required.

Additional features can be added to the display panels, such as touch screen
detection. This application may cause the serviceable life span of display panel to
be reduced, but the invention allows the replacement of only the display panels
without replacing the other parts of the system, saving cost.

While the invention has been described with reference to preferred

embodiments, it will be understood by those skilled in the art that various changes



8 the projection device 200 can be repl aced i ndependently as | ong as
sufficient accuracy alignnent between the projection device 200 and the
di spl ay panel 40 can be obtained. In another preferred enbodi nent, an
irregul ar display configuration is disglosed and conprises nultiple |ight
proj ection devices described previously. The irregular display can be a
one piece or multiple piece construction of display panel coated with the
f | uor escefayid mad@hndeqlRaRHDRRY IR RLSVLRISY elchitints ﬂa@hﬁﬁwmht al | ows
optim zation of all possible space given to a designer. Short wavel ength

| i ght i sdppartipg Hpecthedkscopraf e twenéon.atreadditiber math madifeptiays papde i s not
present. I n another preferred eggodLnent of the present inventign, the

di spl ay EMPR@&E%FPE Egﬂa'é'ﬁﬁ[%ﬂ)ﬂ Yratien &y thereac ns%eﬁstﬁayn\(ﬂntlpawgw%ﬂ

proj ectiog AP fLE i | ' dev] ond |ight
proj ecti onegggﬁ%e, ﬁﬁo‘%hesthet%r%?%;ﬁeg%& e%!egg?’ ﬁr%%:ﬁﬁei ng tgat:tﬁgrt :

wavel engt imventjbh nebbe dienitaal ortbp @aktiGiardmbediaicpndistidséd B thedidt @odeoj ection
appar atus capabl e of selectively redirect the light fromthe Iight source,

and in t heogigamlated fergarpng et Bifeinverfien, o that the mvestor will induds #ler act s
as a substiluti] . k imedi ately. In accordance with the preferred
enbodi nent%é*b&’l‘eié'{é‘?'ﬁ}ﬁz hﬁ%&)ﬂﬁnwfqoé’ﬁto(?t%%ap%w&la'%el ength visible |ight

are used to cause pixels on a display panel 40 to fluoresce. As WV |light
and shorter wavelength visible light can be transmtted through air, the
di spl ay configuration provides nunmerous of inplenmentations that cannot be
obtained with that of conventional display system enploying el ectrons
transm ssion. The display configuration of the present invention.can be
easily made and replaced for the reason that no vacuum enclosure is

requi red. Additional features can be added to the display panels, such as
touch screen :



detection. This application may cause the serviceable |life span of display
panel to .  be reduced, but the invention allows the replacenent of only the
di splay panels wthout replacing the other parts of the system saving
cost. Wiile the invention has been described with reference to preferred
enbodi ments, it will be understood by th@se skilled in the art that various
changes 9 nmay be nmade and equi val ents may be substituted for el enents

t hereof without departing fromthe s§ Bﬁﬂgf the invention. In addition,
many nodifications my be made to ad E particular configuration to the

teachi ngs of the ijnvention de art| fromthe_essential .scope
t her eof . Therefor & ‘?’?pki' Owt%'ﬁ%&? teﬂﬁoyfrl?e W\?%‘?ﬂcfaoﬁﬁ‘?f’it by M [W‘Wﬁ?ted to
the parti cul eprojecttnmchompnsmgh scl osed as the best m)de contenpl ated for

i t thi t nat _t cl ud | |
b ment s f al |1 ity I FroiasHL i3 k! T B b a e deee o e s 1
A displ ay corﬁrﬁigﬁimt dw&;mbbﬂlnggafsmdrwsvmngﬁl daglhtesdaur@ey tai|projesti sHost
t device. i ght
P o) ecti on daeisnofttioht o Fbrolecioh aishi e LB R KRB e Arap RN ' ©
wavel engt h | ifegm ﬂ@d’ﬁht@uf@, project short wavelength Iight and a projection
apparatus capabl e Dhish@l bl Bafed ! fldtedcft. a@iki fof MOV Hle! Gy Sour ce;

a di splay panel coate | uorescent nat recel vi n% hor t

wavel engt h | i¥Ye'enaw) é&'?teﬂowte@hhy Ithgﬂﬂghbﬁ)&y@é@ﬂ ofevisey ivderebyh®eediert he

short  wavel em;erenbtrgwht FroRMhE Mhght édiluPée SAUES the BHIEP NldNEs cERTh @& d#PT escent
mat eri al on f] @Iaapaﬁglépanel to produce light display; and the projection

appar at us ind P Hrafdups dght gispl ea%qa treiegifon appaigtusiinrudes ght
sel ectively friero-aitroededits edpaled Mdflebling light selectively from an electronic control.

2. The display configuration of claim 1, wherein the projection apparatus
includes a micro-mirror device capable of reflecting light selectively from an
electronic control.

- 3. The display configuration of claim 1, wherein the display pane! comprises
a fluorescent layer for emitting a longer wavelength light when exposed to
a shorter wavelength light from the short wavelength light source;
a panél positioned a short distance away from the front surface of the
projection, wherein the panel contains features that enhance or to determine the
color of the fluorescent at each pixel.

4, A display configuration for producing a multi-color display comprising a light
projection device including a short wavelength light source to project short
wavelength light and three micro-mirror device being positioned such that light
project from individual micro-mirror device fall on three different



2. The display configuration of claim1l, wherein the projection apparatus
includes a mcro-mrror device capable of reflecting light selectively from
an electronic control. 3. The display configuration of claiml1, wherein
the display panel conprises a fluorescgnt layer for emtting a | onger

wavel ength |ight when exposed to a shorter wavelength Iight fromthe short
wavel ength |ight source; a panel positioned a short distance away fromthe

front surface filiotebeentpnapast apangsd af &ipleddi@nilBs® boSMitkrAidiISoh aaligyigs t hat
enhance or to determne the «color of the fluorescent at each pixel. 4. A

di spl ay confi gieeglitepreduceghediisieryiraamuaior col or di splay conprising a
| ight projection device including a short wavel ength |ight source to
proj ect short wavelength Ilight and three mcro-mrror device being

posi tioned such thappli@bllar BBl { RO M ' -l vi ce
fall on three di ffergnlt ?1arf ISEO esocrﬁrt ﬁ%ﬁﬁgé'ﬁgﬁgméﬁuacﬁ%%gﬂlt%Egéd%?
predet ermi ned confi gliraidlenpojecioni spinpyisinganel to produce the three

primary color. 5  An irreqular display configuration enploying fluorescence
effect by ult ﬂi\ﬁi“BPE{Je‘Hi‘%ﬁ] RMFRH giashag viaveleigth fehy seereedie piejacte

i [ udi h A il t t i t hor t th
| Tght and & pr oyt VEVElea Aot 80 a SRR SeBrBlE Einabls o el HUEL T he 1 1 gh
fromthe |ight redicedie laghtifidheghd Rehtslbapaed di spl ay panel coated with

fluorescent material for receiving the short wavel ength Iight projected by
the |ight proj @Btiregulaggiaped dégplaywbenad inpatddew ith duprasesreireatgtinl for ght from

the light sour s the coated,fluorescent material on the display
panel to produgecq?ﬁégﬁ%f@ﬁgﬁyg]eﬁgthf@?ipt"?JEE)'iﬁFj:Pry %Fé’ﬁﬁ%@roé%‘ﬂngurati on of
claim 5, wher edavichg); V86 t¥short wavelength light from the light source causes

the coated fluorescent material on the display panel to produce light display.

6. The irregular display configuration of claim 5, wherein the projection
apparatus includes one or more micro-mirror devices capable of reflecting

light selectively from an electronic control.

7. A display configuration employing fluorescence effect by ultraviolet
projection comprising

a first light projection device and a second light projection device, both the
projection devices including a short wavelength light source to project short
wavelength light and a projection apparatus capable of selectively redirect
the light from the light source, and in the event of failure of one light
projection device, the other acts as a substitution to backup immediately;

a display panel coated with fluorescent material for receiving the short
wavelength light projected by the light projection device; whereby the short
wavelength light from the light source causes the coated fluorescent material

on the display panel to produce light display.



apparatus includes one or nore mcro-mrror devices capable of reflecting

| ight selectively froman electronic control. 7. A display configuration

. enploying fluorescence effect by ultraviolet projection conprising a first
| i ght projection device and a second |iyght projection device, both the -
proj ection devices including a short wavel ength |ight source to project
short wavelength light and a projection apparatus capable of selectively
redirect the IBi ghite disphiytdoafigingtion s el@, 7,amckrbm thEPréjueiin Spdratus ur e of
one light projection device, the other acts as a substitution to backup

i medi ately: a di§glusles panisro-gvaeedevice bapahle ptmflentingrbighersebectively fromeei vi ng
the short wavel e I ght gj ected by the light projection device;

wher eby t he shortﬂgégsgéggépﬁ&PLth fromthe |ight source causes the coated
“fluorescent material on the display panel to produce |light display. 12 8.
The display configuration of claim7, wherein the projection apparatus

i ncludes a mi c- ni Mhedisday cenfeapatiireobdlainet’] abiiong thd dibblagehast i vel y from
an electronic control. 9. The display configuration of claim7, wherein the
di spl ay panel “€BWpFFSes a fluorescent layer for emtting a |onger

wavel engt h 1i ght A el th light fromthe short
wavel engt hli gﬁtﬂ dﬁﬁﬁg?“&g@@gﬁgﬁlI%ggﬁ]|?)h%§ﬂaw§@és1ﬁlﬁﬁ%gFts\{vhﬁegxaw Prm t he
front surface ehottdrewaiegh tighnfromhbeshorttvideeRMpel li@anbaldes features that

enhance or to determne the color of the fluorescent at each pixel.
ABSTRACT OF THE Hanstpestissed a short distance away from the front surface of the

projection, wherein the panel contains features that enhance or to determine

the color of the fluorescent at each pixel.



A DI SPLAY CONFI GURATI ON EMPLOYI NG FLUORESCENCE EFFECT BY ULTRAVI OLET
PRQIECTI ON A di splay configuration enploying fluorescence effect by
-ultraviol et projection is disclosed. The display configuration conprises a
| i ght projection device including a shgrt wavel ength |ight source to
project short wavelength |light and a projection apparatus capable of
selectively redirect the light fromthe |ight source; a display panel
coated with fluorescent material for receiving the short wavel ength |ight

projected by the light projection device:; wher ebt)l/ t he short wavel ength
light from the Iight sour cABSARAES ©Rd HIoRISA QJURE escent material on the

di spl ay panel egﬁ@ i } i BRE' i does not
limt view ngﬁat gﬁ%‘l,"re}“gn %I:dgl%ﬁkaﬁ?ﬁgéﬁﬂopgﬁﬁdtwéﬁﬁé H%F&Etgg ion
~display or TFT LCD display. THETRAVIOBET #ROJEC ribed allows the display
panel to be of any practical shape and sizes, and is separate fromthe

projection system thus able to be replaced easily when damage. There is
not need tod.r eIpI ace.the.entire s stFm in the veBt ?f .damages isolated to
the displ é’y 5Bﬁglct)§5[gur@}ip@en¥)i?yl g fluorescence effect by ultraviolet projection is

disclosed. The display configuration comprises a light projection device including a

short wavelength light source to project short wavelength light and a projection

apparatus capable of selectively redirect the light from the light source; a display

panel coated with fluorescent material for receiving the short wavelength light

projected by the light projection device; whereby the short wavelength light from

the light source causes the coated fluorescent material on the display panel to

produce light display. The display configuration does not limit viewing angle and

high luminosity to that of normal projection display or TFT LCD display.

The configuration described allows the display panel to be of any practical shape

and sizes, and is separate from the projection system, thus able to be replaced easily

when damage. There is not need to replace the entire system in the event of

damages isolated to the display panel(s).

(FIG. 1A}



