;. RSe3e. U. Rr60T7: TITLE OF THE | NVENTI ON A DI SPLAY CONFI GURATI ON EMPLOYI NG
FLUORESCENCE EFFECT BY ULTRAVI OLET PRQIECTI ON BACKGROUND OF THE | NVENTI ON

(1) Technical Field of the Invention The present inventi onr”mﬁwmmmwmmlm
di splay configuration, and in particular to a nulticolor o

di spl ay configuration, enploying fl uorglscence effect. The di spkaysox
configuration is not restricted to viewi ng angle, shape and to high

lum nosity. (2) Brief Descri ptl-w_@ @EWWEA\% rt Cat hode Ray Tube (CRT)
ec ere 1 ndivi

utilizes cathodol unm nescence e ual pixel fluorescence

excited by aa BISPEAYANORFRCURNTION EMPHOYING FYUSRESCENCE EFFpdagyt hat is

easy to view at wi de angle and under bright external |ight. However, CRT is
inherently inflexible for th&LTRAIOLERRRQAIECTIONONnstructed as a gl ass
encl osure with vacuuns interior, and it is difficult and expensive to
fabricate irregul ar display or display dinensions that differs fromwhat is

currently being produced. pAgaRBLAND Of THRANVENTION |1 zed el ectron to

cause pixel to fluoresce requires a vacuum encl ose and therefore the cost
of production is high. For back projection displays, the display area can
be irregular apnd multipl rojectors can be used to neet nore conplicated
requi r emeilt b[ﬁChPFf@tl Beai‘ﬁogm lg¥entin di spl ays are not as bright as CRT and

are difficult 0, H}e‘g%tqﬂggﬂticmlie%&s to display configuration, and in particular to a

multicolor or monochromic display configuration, employing fluorescence 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
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external | fight. O her displays such as TFT LCD di spl ay have the drawback
of limted 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 p?nel i s conpose of hundred thousands
di splay unit that uses ultraviolet ray 2 di scharged fromexciting gas
to cause the fluorescent layer to emt light. The Like CRT displays, TFT

LCD and PRl bl G @B B ARSI PodeBR LGRF B A Pl ol 2

shape or P eTST Ol I's cu ently

produced. CI@PHWpId%JsaTFF"ﬂLQWQ{oWDP%'ﬂ@Hﬁfl&LHDE’hd eRpérBAE® fHBrivdts frreRN ST aI
hundr ed t housands di splay units in pernutations and conbi nation which is

sever al hdisplagdhapeoodisplay slimenspasethat Hiffers fyom wbatris eugenty beingm appl yi ng a
vol t age on % charging gas in order to produce ultraviolet rays. Wen the
ul t ravi ol R Pﬁ?/‘g incident on different fluorescent |ayer, the fluorescent

| ayers will e C : i t he
ma%/eri al of tﬂta%’lorr%%ﬁa ﬁé&égtpghslgI\EBPFﬁgﬁﬂg%gbgﬁtﬁg%\%gg rﬂ?‘gg ay unit for
di spl ayi ngotuvanddidispiay oniad in pergrsatisnidsiongbinatibh whiiets seetelabliendredr

emtting Iight when exposed to ultravi olgr rays said fluorescent |ayer
i ncl udi ngMidiPEeters i1 zerhedigpbiousee FPRISH HosbARP lifinges valtaggratedged in narrow

strips in en and bl ue
ant, ol SARTEOEGY T ARG T BRI PRALGERSE, IRk AR R0 B Ckness on
the or derm@fdeﬁw[ eMdfieni taresdent HYaP th@flﬁ@%c@ﬂgéﬁé@mtl eﬁﬂﬂth?éb colors:
electric-field ultraviolet light emtting device having a positive

el ect rodereldagmen an d@getdepenmog@mthja@mater@ai df shatrlayes. | i ght eni ssion |ayer,
and a negati ve, ctl ve cked face-to-face
cont fgur ai on. USFau St 0 LE0ap hER: Hirelal whif i selodiE iy er for

sel ect'ved.{ﬁérﬁﬂir%nrﬁagéafcowrﬂs.ﬁg 4OTRPESR FHFlor I von Bipbdd 131
di scl oses fl at-panel projection color disp conpri |ng a) a projection

di spl ay stordeaviofet aaysa sdd Havoresgeat Ilay@hhclmdmgmee;dnﬁereupnmstqf a plurality

of patterped fluorescent el egnts on one surface of th ort capabl e of
separ at el U‘é’ﬁf?ﬁ”ﬁﬁ@j‘t‘?r arngpgesh PP StriRsgRconpgCutive ay s’ﬁp%{))”@creen area A

bel.ng. SUDGRAES hat anf -8 iBLA b Blud (8¢ I SBaflchPla didesenfrglr

i ndi vidu Isplay t el ng seani ss conti’‘guous to at

ot her di sfurthgr havieg aahlcdxnpdswmihetcydeff ofi fdﬁntapp&bxmﬂ&&\y 180@nmé080ar ranged to
forma two-dinensional array, each |aser. scanner being capabl e of

proj ect i n@wﬁtrpwean%éam%ﬁt’ﬂ%ﬁdda&gﬂ@ﬁkﬁt é'ahbe@ﬁtlag/ devuc@ hewing;a Pesiveat i ng t he

patterned ele lctlf'&qeeFa?g fa ;?Asﬂr%%cﬁe lrgi)sct?orpfa?/les ﬁéh eﬂw ?stigWFa?/ePan% rqggatlve

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; c) 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



3 defined as the distance fromthe | aser scanner to the display screen; and
e) the area of an individual display tile being selected to be in the range
of from0.01 to 0.1 times the area A of the projection display screen. US
Patent No. 5,612,713 discloses a digitgg m cro-mrror device for inmaging
applications, having an array of mrror’ elenents for formng the i nrage and
data loading circuitry for |loading data for addressing the mrror elenents.

Fow of - aASg S e HEstrdRhatInE Bl Rhaf touhe AFRRL S San R HISSRR S The
data on biftad infidil idplayfleloupg SORHER 0 B ih e Alrdler (B 0IMte be | oaded

is selected with a row decoder. bl ock Ioad circuit, conprised of a shift
regi st er tamds thegirea dadfebe girajiedien daphayrsoveenf nenory cells into bl ocks and

ensures that each bl ock of tow of nenory cells is sequentially | oaded.
The present i n@grﬁaf% & %@fl%t?iél dﬂst‘il%seﬂﬁé%g'&'\i ”&'SFPFWﬂ?ra‘%]‘?Vd)?P &ﬂﬁi'%ﬁg'ﬁ‘gi li zes
fl uoresce fec i I I i s of both
the {1 uor Abhiatons, FaGin dardd SRl gbAR B AR KR ARRE SR ARG T o
Accor di ndlogdingtcifcaitanforbpadihg dhtatbeagdressing tHawardr slemenatspTioy dag a di spl ay

configuration enploying fluorescence effect conprising a |ight projection
devi ce i nlopdidgraircaitonbas a vew of ehifitegisteghtwhiclireeiteooms tjvweof datact &

| h i d ' ' bl f | iyel di
the 11 ghttmeoiPiotaey Befvelifiaisne, THRIAEhES pERARC o B, Wi wietent *
materi al d&wn cBRfthiNd HGtheRRra§ PR rdve¥& bendided is 3BlecrRHal@s he8wYedoler. IA ght

projection device; whereby the short wavelength Iight fromthe Iight source
causes t hielockasticifduip cespeised ofia shiftalegistertand ldgisgates divides eadh mvodfice

l'i ght display. Anpther,aspect of the present, invention is to proyide a

di Spl ay cRMIaR FaYS Ui biRskegnd gneyies i B2t blaskia OBy ot e 6Fk

proj ecti osqqugm?é" ioﬁaeﬁ. first light projection device and a second |ight
proj ection device, both the projection devices including a short wavel ength
| i ght source tBhe@pmsestinséatidn is rdlavaiel 2digplayldoglfigutidn avipclojutitizeén

appar atus, capabl e of selectively redirect the light fromthe |ight source,
and in thibuerese effscts Ahe grsplays casfigurationcPray les dhe evagkages of b@ﬁ\et%ﬁt her acts

as a subsyi i O j i ; a display panel coated with
fl uor esceﬂ?ér%éeeéh&aﬁe%ar%‘zﬁ%%?%ﬂSﬁﬁjﬁﬁshort wavel ength |ight projected by
the light projection device; whereby the short wavel ength Iight fromthe

| i ght source causes the coated fluorescent material on the display panel to
produce a display. Yet anot AEMMPHRYCOFJHE MEVEINEKENt i nvention is to

provi de a display configuration enploying fluorescence effect, wherein the
projection and the display unit can be independently replaced for the

reason that noAv@siHitghy,iiSisrashjeadbfiké pREBNT iRGehtidh EANRQRRM gisplali | |
anot her object of the present invention is to provide a displa

conf i gur acanfigueatisirosinplpyingihuereseance effetteeampridieg ailight peojelitiopl dgviemi t i s

| i ght wei ght, whi ch b i ent | i ed f | _pl.ace, and
e mmde LOCHieE 3 FaR VeI Defidenes @ Pt B RPrbg i Anditpe o
adapt to |eg&ltionhdpRPsls aigile bsdtb@rely RaRkbehe Mhefbrthelilppt BEGeENT

invention is to provide a display confi'guration erploying fluorescence
ef fect, whdisplay pdrel doatpt ayithufluorescem oatérialifoeckceivinvg thai shortamaNederggtil hi gh

oS oS Rl Tt 0 B G05, R U (G, vt
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



conprising a light projection device including a short wavel ength |ight
source to project short wavelength light and three mcro-mrror device
bei ng positioned such that |ight project fromindividual mcro-mrror
device fall on three different fluorescent materials arranged in a
predet erm ned configuration on a displé& panel to produce the three primry
colors. It is still another object of the present invention to provide an

| Lar, di ol figurat] i si | light projectian devi
i adi ng"avaRBEh kY and dgtihiecgR AbBgariscpabi o) elactierly Paegidhe Agkh 1 1 gt
and a DY Olr6ftl the 1igAPRAIrEL dARA Ieeemfoff?ﬁgﬁg.td%%wi%gﬁgfjgaso,; ggvigélgﬁg from

the Iight source; arl 1rregul ar shape i splay coated w

f 1 uor escestheratteas alsubstitutiet & badkaiptineméadiately; wdisplapgahel ¢a@indd pithj ect ed by
the light projection device; whereby the short wavel ength |ight fromthe
| i ght soufléerescant arateriad febigceiying thersbeamavalenssh light pieiedied by 4he lightoanel to

P ovi de PRk v 40 B8 SRR G5teg b AEPELBETDE Y SR Raldsi 1 ¢ he
di spl ay pgieedoat@iMidressend kARl dpahk dipiftpand ke prodlicetpaigglagnay fromthe

front surface of the projection; a fluorescent |ayer coating on the panel
for emtting aYeargpshenehjedtard gheptesgiitinwertivreispopeavitle azdisplay t er wavel engt h
i ght fromthe short vel epgth |ight .source; t panel .is fahricated to

br ovi de. crHRCERT By GO rerEefEcy Wi reindne ProPCubdard fie, B0 Bhar

wi |l achi i \ g&ﬂﬁ]m@ i r LOh ss and

col or pur ?¥§C EIEE)F S ﬁ?}%ﬁ O@jeégﬂé}ﬁ;? t erl nvgr?%'ly%ln%tt hge\{aﬁggk\?ﬁ{ L&gyglati onal

f eat ur es bemtgentibe itwg cohgropleatsand advant ages accruing therefromw || be

apparent fromt h? foll ow ng description of preferred enbaodi pents of the
i nvent i on whi chtill anethenAbiest ohtbe pressinp HIveNHEN &y wproyida disPlayke ref erence

nunmeral s | } } j r [ 1 E.. P OF
THE DRaw KRS RBId AP RNRERCRE et WAL diedRSiPERWEE, &1 o
i n accor deiech dri Be EBRvaNi@RBNEariioy fiaii place kb Plack, 8hd sardbé @sddetdcHaveiaew of

t he di splay panel havi ng/ a fluorescent |ayer and a panel substrate in

accor danclargg, tflat sereeppedionmayrhaef irggularsimpentol adapt felosptien coestiirgd Bhowi ng
t hree proi_éoectgrs onto a display panel coated with appropriate material in
accor danc®3fth the present invention. FIG 3 is a rear view of the display

confi guration, ApbtHaMoBEct BEteqRaidit Givedfion islte paidi displdy &hfigarat f ace
in accordance with the present invention.

employing fluorescence effect, wherein the display unit id not limited to viewing

angle and high luminosity similar to that 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 fall on three different
fluorescent materials arranged in a predetermined configuration on a display panel
to produce the three primary colors.

It is 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;



FIG 4 is a perspective view of the top portion of FIG 3 in accordance
with the present invention. 6 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT Referring to FIG 1A, there is shown a display configuration 100
enpl oying a fluorescence effect. In accordance with a preferred enbodi nent,
the display configuration 100 conpri se? a |i ght projection device 200

i ncluding a short wavel ength |ight source 20 to project short wavel ength

|l i ght and a. Lon ratus, 30 cqpa of se v redi rect the
light frofl ¥ §u qrjhflp%q)ﬁggglyﬁnegﬁ@tg g‘f@p Lécifeﬁgﬂ aﬁﬁfl "RGEH'E W6r escent
| ayer 42 dpkt waedb gtﬂglght‘grcﬁ&%@l b%H@'I@HQ;SH&E)écuBhQJEwd?J NHerd h@ghhhe '
fight projection device a panel strate , as sHhown in FIG 1
B. The Il\ghrtelemgthérgtht fmndtheﬂtghtBﬁtﬁrce@apsessthecaatedcﬁlrubresametl reagtihl on giv
source which is or | i ght source 20 and a projection apparatus
30 whi ch GSavPanerORPHuey G%htﬁ'?@a‘frectl ng the light fromthe W Iight

source 20 to thpllth)ére&)tégﬂ AWE {e@@ntqﬁght?cyn ﬂggﬁlroxﬂgeta%ﬁﬁ@jc&‘f@r Cﬁ_tance

away fromthe projection appar n accor ce w pre rv

enbodi mendmployinef| psresaice iefféetN Whefeinah&dplrypdnebtomeyisaxe, Di gital
Mcromrror Device (DVD TM), is used and the mcro-mrror device is able
to refl ect Panl postiiened @ shert distagee pyay ér@nett@cﬁrwrwa‘a@@ﬂtW@Ipromncgbln,al Li ght

Processin DLPT rently in co ion th D\VD.
ns shown 1 Hopteeet ayE cadhe By VR and TRERlfibf 2 e S BmEE e wBi "oop
to coverteode® 8 sh@rt@rQNB\VéPEn?hgfgﬁt frofrPthe BNBYthvaveRdHgti®light @ urted) ections of
short wavelength I fight onto the fluorescent coated panél. In accordance
W th the theqgmont isifalwécatédto provededérdpnagmeahtelr tidligiaroitted by theuor escent

| ayer 42 oatln ransparent substrate 44. Exanpl es_. of the
material s ‘tquﬁtc gt r"’&ﬁéﬂ‘t%gv ﬂlaﬁé‘reé@é 9Et'5t§13P"t'BeS§ﬁPtqt¢ﬂ't¥ HHES Ol ors are
(Y, &) BO%%Tﬁnéls’anBrcoﬂ rit¢NS04 and Mh for green and BaMjA11423 and Eu
for blue fferent materials deposited on the substrates are used to emt
| onger wavel enfgirthdriobigctsibf thie |avmtwnslbgétbet withrezldityasal fdaturet hontribyeing ar e

exposed t shortgr wavel engt h |I§tJ The panel with fl uor escent | ayer
descr i bedNgiss @nd adypripeestsa ing herefrgm will ke apearentfremehe felfawise t he

di splay PRAE 'Pﬁ‘gﬂ oPﬁFli‘?éﬂr&ﬂ fBoliltfertt 8¢ N&".ﬂb@nﬁﬁ&?n{%“éeﬂm%tcsbbgﬂ nﬁ‘?t‘?ﬁr atus is

| ocated, an rans arent o the

f1 uor esceemcohftmﬁlymgl dta%@g%r\dﬂlﬂmﬁe\ﬁefetedcheluhﬁét&%ﬁhd|tQM$g'I&d>@éSpohBﬁ)gHﬂﬂ@|

cont ai ns 7 features that provide enhancenent to the quality of

fl uorescethfoqgf@h'f- in the aspect of intensity and color purity. Color can be
di spl ayed by several neans. One such arrangenent is to vary the wavel ength
of the short wavel ength |ight source; since fluorescent light is always

| onger in wavel ength t haBRIEROSCRIPFAODNIOR THRIDRAWING POSSI bl e to
selectively excite the desired fluorescent material. Yet another

ar r angendflt. i14\ is@ sehemiatie vieve showing thatdlspt.amonﬂg@ratlghm awardance avith

deposi ti ng i ndi v dual oI arized filter in front of each individual

mat eri al s Fé)eoﬁqn {VERFIONt he desired fluorescent materials to excite by the
i ght so Yiet K I I f r nt

et or i al e Can ey P L o BEESay b MtRe A AR RS panel

i s fabri ceared swhdttaterangcconddriceowitto thef pdetsmtsnt/d.rmtonal |l ows only red, blue or
green Ii%[] to pass t hrough. In anot preferred enmbodi nent of th pr esent

i nventi o rfmatnertﬁﬂceve eneéqbﬁ FE% RIRISCEYs ﬁ@tq@dep Janetcedtedcet can
be obt ai tance three mcro
mrror dggﬁge?p%ﬁ[aa%ﬁa %Eé&dg?%%rét\l‘k@hqgé’k)?&ﬁnt m%m:'/\(/gF that the |ight
proj ect fRIGN3caahreaf vnbhﬁofrthé idspifdyr é(ﬂfflg\mdtlonf allowarig ﬂwbk@ﬁst‘ﬂuc’ftfcﬁf £dtsplay
fluorescent materials arranged in a predeterm ned configuration to produce
the t hr eewphiiffegylacgirticedn aceerdanepith thamessenbinvetion.n anot her

arrange the three rlnar ol.or ¢ n be ved b i ndi vj, dyal col or
11 ers oG AS BARiPeiPe S B sBhrrer ot B BCH Tiheespiancs wHERR o

produce ghles&ftliR¥ént@n.t he same tine, to be filtered to different coIors by
the filter. Simlarly, a U light source 20 is enployed to provide short
wavel ength light to the plurality of the mcro mrror devices 30'. FIG 2
is a perspective view showi ng three projection apparatus 30 are used in
accordance with another preferred enbodi nent. The display panel 40 is
coated with appropriate 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 wth the present
invention. FIG 4 is a side view of the top portion of the display in
accordance with the present invention. As the |ight projection device 200
and the dlsplay panel 40 are made i ndependently and are then nounted in a

T



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 disclosed and conprises multiple |ight
proj ection devices described previously. The irregular display can be a one
pi ece or multiple piece construction of display panel coated with the

fluorescent materd j i [ j nent all ows
optim zation of Qﬁ%@mﬂﬁﬁg@‘Sﬁiﬁ'ﬁtfﬁ@tﬁ@éﬁ;@w@%ﬂrﬁmm engt h
light is not DPREfeRATHES HIONVAAIthGOIIMHOoWH & FpHEEShTighRatins POR¥MPRSYBhg hS not
present. In another preferred enbodi nent of tHe present invention, %he

di spl ay ctudrespenaeieffacte riplacyomignééd withes pexferecceémbodinigntutherdisplay et

proj ection conprise first light projection device and a second |ight

proj ect i oFPRYEBHIRLON o ﬁomﬁaS%%ﬁQ&rﬁe cHenidesicei 200 nglustnga skt wavel engt h
i ght sou rey t f}g)tlﬂ i j J appar at us
capabl e o\?ﬁgeél g%tpi I%&?gé?rgg;%?etg}[’ﬁﬁ%{%g? I'g Whi"ggh‘?‘ﬁﬂg'\%gﬁ?@% e'rcggn and in the
event of &@pdratue 30fcapalelel of gblectively eeditaun theehgltdrorh hige Hgitasouast 30;amda
substitution to backuB i medi ately. | n accordance with the preferred

embodi mend disgychanst40wying a (l}epnez@r@ layeadd fenscedingiheshergyavelergth| e

i . i xel s .on.a displ | f | :
i gnt ana ERaelsH SRR plniE i de il 20 EARER PAPel LR SR R ough ai r
the di spl gyove®@TH FIHrM3. 1 Pie REIVIrERELIBN BBV RE00f cdnipfi RIRNhaH WAsel&iah cannot

be obtained with that of conventional display system enploying electrons
t r ansm sslight.soliree Whisplisg W&\ondri mpar &1\ bghtfourdee2(p aed @rpirojestien @pparabssn  be

il I for.t t hat I '
e T e 0T DTS BbialreivebLIRReR Tt id MR OV RUE ech as

touch ScrB@Brtﬂ@ét@&Un%‘theTcﬂlEﬁaﬁ‘gﬁhélcﬁ IR efiEaf aTAMERcd Bvay foMl fiRabl e Tife

span of display panel to be reduced, but the invention allows the

r epl aceneptojedtiomdpparates. dinsgalcaydananavith thiet preferredegyhbodinent béthat preserpar t s of
the system saving cost. Wii]e the invention has been_described with

r ef er ence'NVENIPRFERYEA-RIRIS Gieics: Risital Migromiser Ravyee MET bl usedard ski | | ed

in the ar%§t¢%o.mrﬂopaéva%gg§;§@g fo Vrme‘%leggﬁ}ehggemgﬁca@@ly%m gﬁ'eﬁé&r%nr@y be

substituted tor elenments parting fromthe scope of the

i nvent i oncontrolpDital Dight PradbyssimgdDLP®AB0oWhidiewhbe mrdeur@nddapt a
particular configuration to the teachings of the invention w thout
depar t i ngCPHBRCEWHEdAMD.afs shown in FKseokA anthey b agcerdance) with fieended t hat

t he i nveny] not_he |itig.ed th i cul ar, enbodj t,~di scl os as the
post moaaPlestaRyeifor g Beah a0 o RV R BT el

I nvent i onpidjedtiond @ Yert dlaverRABadlighttingo tH fludtesadint Rbiteipanscope of the
appended cl ai ns.

In 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 Eu 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 panel is transparent to the light emitted by

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



10 CLAIMS 1. A display configuration enploying fluorescence effect by
ultraviolet projection conprising a light projection device including a
short wavel ength |ight source to project short wavel ength Iight and a
proj ection apparatus capable of selectively redirect the light fromthe
| i ght source; a display panel coated wi‘th fluorescent material for

recei ving the short wavel ength light projected by the |ight projection

cont oa 118 EEhY Brok R folfRERN BBt e ol AR Bl BB Ut GRacKBRT oy oy

2. The diinpmity apdfdoWimlritpn of claim 1, wherein the projection apparatus

I ncludes a mcro-mrror device capable of reflecting light selectively from
an el ectroni c Color can be3lisptagedihys pivaeyal coedrisgOnatsuch aohingéraemt it fo walr ei n t he
di spl ay panel c rjis a,fluorescent | aver for emtting a longe

wavel engt HEIWAYE 8tkmgﬁ"ee%bﬁ5fs\@avqﬁ%n%théﬁm P el rRsqen lighteis é[W%W%e

short way ; i . ansl i1 A Ll 0l way
rom the Froar Tt e BT e BoRBNG LRSI PORRIB G kL T RAES YR
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the full spectrum of light, while the substrate panel is fabricated with many small
color filters that allows only red, blue or green light to pass through.

In another preferred embodiment of the present invention, a multi-color
display system employing fluorescence effect can be obtained. A plurality 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
filtered 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
with appropriate 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



fluorescent materials arranged in a predeterm ned configuration on a

di spl ay panel to produce the three primary color. 5. An irregular display
configuration enploying fluorescence effect by ultraviolet projection
conprising a light projection device iﬁfluding a short wavel ength |ight
source to project short wavelength lig and a projection apparatus capabl e
of selectively redirect the Iight fromthe Iight source; an irregular
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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.
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
transmission.
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



a fluorescent layer for emitting a | onger wavel ength |ight when exposed to
a shorter wavelength light fromthe short wavel ength |ight source; a panel
positioned a short distance away fromthe front surface of the projection,
wherein the panel contains features that enhance or to determ ne the color
of the fluorescent at each pixel. .A Aéc.Ae.AA.A . AR Ae.A/.A2 .As;.As;
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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.

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 panel
comprises

a fluorescent layer for emitting a longer wavelength light when exposed to a
shorter wavelength light from the short wavelength light source;

a panel 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
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panel to produce the three primary color.

5. An irregular display configuration employing fluorescence effect by
ultraviolet projection 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;

an irregular shaped display panel coated with fluorescent material for

receiving the short wavelength light projected by the light projection

device(s); whereby the 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.
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includes a micro-mirror device capable of reflecting light selectively from

an electronic control.

9. The display configuration of claim 7, wherein the display panel
comprises

a fluorescent layer for emitting a longer wavelength light when exposed to a
shorter wavelength light from the short wavelength light source;

a panel 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.



