METHOD AND APPARATUS FOR LI GHT EM TTI NG DEVI CES BASED
DI SPLAY RELATED APPLI CATI ON [ 0001] Thi s patent

wapplsiceetison clains priority of U S, Provisi onaCT/US2004/026237
Application Serial No. 60/496323 filed August 19, 2003
t INpEERioD MNTh AdP ARATES PORALIGSI TIEMI TUING DEFECES BAGED DISPLAY
Devi ces Based Display", which is by the sane inventor
as this application and which is hereby incorporated
herein by reference. FIELD OF THE | NVENTI ON [ 0002] The

resent inv on pertains to displays. Mire
REL Fpl‘%:PlﬂLgF‘@{eN he present invention relates to a

[000 MEt horhigmtknbdppacatibnl Saite priarity IogUIS Proi/ isibhai @ poléoatioreSerial No.

spl a
60/4%9%?% %Ea é\ugysé ¥%‘ &%ﬁ%&ﬁp@ﬁg qd aréllg\).lv 52%1%%&%&g%ev1ces Based
Displag?,Gihightié Bnthe Je itkietol @ythis hppliodtion mad Which ishegbyinsurpdrated herein by
rferformat is often the nost effective way of
CIeTEfruni cat i ng i nformation. The need for displays of
all sizes fromvery small (for exanple, cell phones)
s (for exanple, stadiumreplays) is a
FIEI&%R%%lI gbj\ﬁlé@% Additionally, in sone applications,
[OOUEpr eX@ppdsent irvehtionphutaiesso daplaysd e pmﬂarleﬁbmpremgﬂnw@mn relates
ns t dditionally, a
toawfglf(g%}%gﬁar%\] fg’f?@g eml&g%n dh‘%ceg bé&d?ﬁp sf\rmy present a
probl em [0004] An electronic display is one of the
Rt put device and is one of the
BA‘E‘@%"@?@%@@@]VW ng information (visually) t
[0003) rranDtspzlayme anbhiegrtiartiof caveyihgipfdrindtios. Therlsplayeof niﬁormation ina
v1su?lr}§r|1r 156 at&ll onste cWéJ&%F S coﬁx%ﬁ{c Etﬂfgrflo%zgﬁah@rp d}'ﬁ%tnlaéad' for displays of

eV|ces suc
all s;zlaroﬁms yerg srdalF{lBikgxe(rﬂﬂcp, selhptionéd) tpi lnrgb dlpggysﬁoamagy)leaﬁt@hum replays) is

a co%numlg ques% e‘gdqa_tn{?% ll(l}; Lul oﬁ% aBIﬁ{CLI%lI{? fgj el i}{iﬁé( &1‘?{51%94 QoifRsd requirement

ysS are comonly used. MsSt users
maypxeécﬁvepowﬁm céravepts b rtlgrdlwlaweédﬂlmnaﬂh adlrfs?ﬂtlal}'mé@ay may be needed.

| is often |eads to larger units such as
Thlsolﬁz' f%ﬁi% g)cf)bﬁb LCD screens now populgar in |aptop
[000p npute ekstranic dislay livons efithe mstsommen fosme ofoukiug Aevice and is one of the
best TR EN o%%h%ghgﬁn%?gw X Q@Mﬁal‘ﬂg)r algaﬂ gelr%gaﬁllecd'oﬁl&h%ﬁys f0€find use in

lnstmptlrltg;icl:il, gomm'gm etyepmgmgnmﬁ-p It ﬁq}cisr inxaarblq %@éosld& as laptops, cellular
phor?és,eéﬁxh 'i’%ﬁng e%oﬁ% s 1ta1 %E?sta?xté ¢ B iR} RYd drd uhﬁ{eesfaﬁ@l@ displags

however,” this display may be
techpolngies: 4d ipresend I_&gbdlggwyp pre,cgmglppla@ppéd Mast yspra pie&a fo hdve as hlgh a

reso[hggg gﬂs]fl‘a%' %%Lshﬁl&ﬁﬂﬁﬁs%ﬁeﬁ 'ie%hset@tldrge@ uhlitsSRLA% N3t and 177 LCD screens

s a real 1nage may be deSirable. At present
nowt meuler in Japtopsomputprs. Jérmgé be benslieia dkavp p gigh ﬁé%@?on readable device that is

smag SN o rgécﬁ ¢d dcRRvEEY 'la?é;‘esdlépﬁy t@tﬁroﬁg{ J)‘;%EQiy@ﬂa%nﬁﬁﬂ@@ &mpact

evi ces ty | Ca use spatla dul ators such as
virtugl [DhARe (el@ptgantcaixsplwc (Qoisvahcskispio is réfgsrecbtp aga [Hegdrpguited display”

howé{'%ihﬁns hl\éf mgg b@c&r%g}s&ﬁé foe AGER aftdehGitb @heggé{‘St al on
con array device. DVMD and LCD ty

[0095] 0] edtsotell comspachprhicgfipnidipplen 1at grofeghp re@}fgz@gqgtgqa}hlge depirable. At present
ther® QRSERM 120de! FRbASRR high oW V¥onsuming projection devices in the marketplace.

These devices typically use spatial light modulators such as a DMD (Digital Micromirror Device) or a

Liquid Crystal Light Valve or a reflective LCOS (Liquid Crystal on Semiconductor) array device.
DMD and LCD type projectors use a high intensity lamp that burns at a constant brightness. A 250W
bulb is typically used. Thus, the final device produced is cumbersome, bulky, uses a lot of power, and

needs a significant amount of cooling. Another approach is to use blue, green and red light emitting



bulb is typically used. Thus, the final device
produced i s cunbersone, bul ky, uses a |l ot of power,
wanasmeends a signi ficant anmount of cooling. AneChaIS2004/026237
approach is to use blue, green and red |ight
diodesrhd thé Mgt ovele Svith spdtial lighghbdulaor demay Belliffic Adweakr, to produce the
l, i Et!nodulator It may be difficult, however, to
mmﬁ?g %%he required brightness. [0006] Another
[0005p MO V\hythﬂ%ﬁlmbﬁlg jusedtpirdjertion Slp;bl@yteﬂﬁﬁhgphsﬁggathmﬂeﬁiy tubes (CRTs).

The%eu# ?g fzrrﬁ g?)ﬁif}’%ﬁ ﬁyg;lr- he lu§]e té%e 9 brl%h? gﬂ’ e anguough a

singledense dnéehérﬁblgb pfojest aigdinegd. €IRT mkedi gasjeioh eneeas ateised for projection
ect an_i.m based projection systens are

TVE@ mﬁpgvggﬁmgﬁﬁTV systens and are not very

[00079r t abDlisplay pfP#¢n dPbisqps BagedoandPMDE, iIcﬂ”DssyﬂtGﬂ'ﬁs abratggichllg more portable

CDs, . or L/ are, typica ortabl e but
out G SLTE, L PG PREDlp A OES | A0F B (S s B than
kilogi@th, andFdnsemés mbme tigin 360 Waes. Jhey am)typlchll}edmlgnddltb pigjeata 7.5 foot
dlaggréag I1ngla eZw i¢ %C}vgﬁsec%qhu%refs 0 fAV% 1ca |8gé ?)'n a?nas rp}'e%t I % aﬂd h%ve a
brigbtness 0§ 3(212urse)|15|/8quareffemtﬁ)r an Andgg that edve 820 sd;uamsfna (1|br a)]7 é ddopdiagonal).

I of ot for

Al SRR Bl b TBRRAR A
[000&} ago ﬁaiuye 3 shows/ppriva hpnrmclew(lswhmh lpaeu lasee 3Plighsisource, with a beam 303

0950558 504 G0 TRASLG0LEEE PO ORRE) s
an o8¢ating gﬂvar@mﬁcmlrmwpltomdmg tyertinal de:ctionp¥6t iThebeamr3§F dieh gops through
a prg]g#t?ég ®dds %5{5 E&Erggsroqg%éa‘?d 1% 19 {rhrfagtg %«?‘%ﬁnq’ﬁf{) | o4 L aq%ﬁ!acl;r f be  expensive

ted acts a ating vano
due fg the eemponents quigedvertl cal deflection 306. The beam 307

en L | ens 308, energes as

WO%@ gggéﬂl%Fgﬁ%ﬁaggﬂég#gg%bg%o Thi s approach may be

expensi ve due to the conponents involved. [0009] Thus

all these displays present a problem BRI EF DESCRI PTI ON

OF THE DRAW NGS [ 0010] The invention is illustrated by

way of exanple and not limtation in the figures of

t he acconpanyi ng drawi ngs in which: [0011] Figure 1

illustrates a network environnment in which the nethod

and apparatus of the invention nmay be inplenented;

[0012] Figure 2 is a block diagramof a conputer

system whi ch may be used for inplenenting sone

enbodi nents of the invention; [0013] Figure 3 shows a

prior approach; [0014] Figure 4 illustrates one

enbodi ment of the invention show ng a projected inage;

[0015] Figure 5 illustrates one enbodi nent of the

I nvention show ng a cross-section of one enbodi nent of

a projector; [0016] Figure 6 illustrates one

enbodi ment of the invention in a system bl ock di agram

form [0017] Figure 7 illustrates one enbodi ment of

the invention show ng substrate details and




LED hori zontal arrays; [0018] Figure 8 illustrates one
enbodi nent of the invention show ng the creation of an
woRrMsdRepkay using a vertical notion; [0019] FPQuus24/026237
illustrates one enbodi nent of the invention show ng
BRIEF mEngmTIaNd)féHm D'RAiWTgIGSf LEDs; [0020] Fi gur e
ool b0 SR oF by S RS s e
mmdmﬁmxmgmﬁﬁﬁgmhwﬁhgure |Ilustrates another enbodi nment
th e ure .1 rates on
[OﬂlgL_bo dlﬁ urﬁﬁ @!Fk%tﬁ Oé fzr?v(srﬁlm?{xt%v&%chc tlhgdc’ gnd apparatus o 5§t the
hwdﬂwwm@ﬁ%&hbﬁﬁhﬁESCRlPTION [0023] Thi s design as
enpli fied a nbodi e |nv
[OOI?TI us%‘llgtér 2 & \{(Id’l%%nl rﬁvtomputar sgétem évélécthrra 6 geg for dmplementmg
smnemahkbmamahﬂmmumymxmhere are a variety of |ight
tt evices..for exanple, light emtting di odes
[001‘5{‘0 iDﬁfg‘y AR #r8 Boc)  uisible |ight emitting
[0014h s er Bigure énliuscabs @aeinbydiment biibe ingentioh shvgvidgaes@ojscted image;
‘ CSELs t.um dot [ esopan Lt
10015} 5oty g BhBoaih B BB o SFh Uomid Yo f kb B
embydimentud a profrotdi;nent s of the |nvent|on LED and simlar

[001t6§ r rrBFygylurle |6 1ﬁtf%tr§trston(e) ex%kn&t)du%gn(f f tlhgI t%ﬁl & §ygtgm I%?o\éi( ﬁﬁgrag)fform;

[0017ED hElgereﬂnkhlstmtesqne Iemgdnilmexmof the mgerdloo dhmvmg %bma’s deatlgand N x 1
tinction is made the text will explicitly
LEH%HZ&& agrh Ific termintended. [0024] The invention may
[001t8b u sExgure |8n1ht§nae$<mb euibediment of the inverdioe slkyovigetbe creation of an MxN
ay devices. In another enbodinent the
dwp%%%&®%90&ﬁmﬂ é? | ow power. Small portable and | ow
[001|vave r Fm@tlﬂwﬁates m@mb@@mﬁﬁyf e inyntign glecing thnaing aBand jepergizing of
ndustrial, mlitary, comrercial, consuner
LEDs!
ppllcatlons etc. In another enbodinent of the
[0020hv en¥Figong, 10 dl%imtqsabe embndijent of thaintnfipe ghowing threcreation plag MxN
dispiaggghgﬁ’h&)ﬁoﬁt Sn; [0025] The invention, in one
oes not use spatial |ight nndulators It
[0021} es Higute dé lillstrgtesanethereaodigert@f thy inyerfioneand EDs  nmount ed
a t [ at a
N S R B g R it L
of a second and the LEDs are driven (also called
nodul at ed, pul sed, or fired) to produce the
appropriate brightness in the red, green, and bl ue
spectral lines. [0026] In one enbodi nent of the
invention the red, green, and blue array lines are
slightly displaced in space and al |l owance is nade for
firing the appropriate color LEDs displaced in tinme to
create a final inmage where the final color is
spatially correct. The display controller ensures that
the right (for exanple, intensity) information for the
red, green, and blue pixels is used to drive the LED

)



arrays at the appropriate time taking into account the

spatial displacenents of the red, green, and bl ue
WOBDS/02000027] Additionally, in another enbodi near/ustive026237

driving and time wear characteristics of the LEDs are

accounted for so as to achieve a display of nore

uni form bright ness and col or bal ance over tine. [0028]
DE?MLEH@E@%EJ&T%M, the present invention may be used

[0023p Cr ERib ges@np{s@k]&ﬁﬂliif iod mgjaﬁ@ls&mb?@ﬁentysﬁhé iﬁv@tidfg Sllﬂ;ﬂz)tes how light
ected o at  wor ki urface su a desk .ot
emifigfiatest e hedio iralen dsp R e B paseotTEn B ¢oes,for
exarﬁﬁlblgfghﬁéln%né&o@dﬁl(@ﬁﬂz)bnfyl’ efirtde ae ILEBs)QflSlblh (hghtfbﬁm?mg Tasers, vertical
npl ene nvention ) e of. 800.x
cavig e g lpesAN LBl R 408, el St BB Gt diec
(RCREP#), éthalfor cSnvaififiice ¥ iltadiating Btiols\enbodiméins of thmalv@r&JSn d.ED and
. pixel densit f pr.oxi mat 100 lot s,
sy s SRR 0 nLOReR BB DYyih0 o S B P oG s ot
our Udeio$ LEB hegre abhides, lighh emittigydicdel dsars e, thdn@mg:lsmtchm i maknthe text
A see Oﬁe{ a. f| S%Pd of view of approximately 100
wi 8%@}" gé‘seabsé’e% 4 LR B egrees fromthe center of the
[0024] el dThémvenesm:lnagt beaned) égmadmbodimen, tb ceatn témpaciidiestrpmia dieplay
size at .8" 6" S .an area 3 r
devitte T AP embegrenRE REnORE oy 2SS SndP Rl 1SR power
electrouredm/msqma_yr & dfbatefit Dheselinivdwrisd, nafitaiys caamusreialf cdnBildger applications,
etc. hﬁl anotﬁeernemlbf) nrngr\lltlo?gle Sn;vgn %Inl %%%Vlg“le 3}oilcgtil<#1nad%{llc£ fﬁ?g{ ¥EGLRed to display

Lunm nous efficiencres nay
imagemMEVEr, a conposite nurrber of about 30 Lumens/Wcan

[00%2 ac "x e’%ﬁ%ﬂ&g gﬁ;‘%ng e;[lggcﬁme t do%s 189? E%: Sg{‘/tgéf)‘/é’tt gl%hl%lﬁgxtg \Il’biuﬁs a single

rtab proj ection
line df ¢, greeh endblbe LIBDY moxaitddmmarsgbstr@ta Thd subdtitelivmeed in a path at a velocity

to scfcdg rq\(‘tﬁ‘rﬁ%iéﬁmé[ei 1@ ?;Jr gk %] G} Xﬁgxd)ga]sé@%x{i anﬁ?he%ﬁi?ﬁ%g%ﬁ c{rﬁgﬁl ta'isg Qalted

modafstesly mllsed, of ﬁredhtolprcgihce therapiprdprigte teghteresinizesed gtten phdilue spectral
fave been described. [0030] Figure 1 illustrates a

net work environment 100 in which the techni ques

[0026d s c r Ired embydibent apihe inventioT the rwbglmr Rndsiriyg grespi dipestare] Bightly

dlspﬂ%ec'd i s%%%%%ra!ﬁ%% %h}?;d F’c?gi%tﬁ 6§>r§ﬁfa fcg)%r %ﬁﬂs &1splaced in time to

crealgyy fénalj@tam whererfhe ﬁdégelpr is epptinlb| eoppect] @b%(il}plqy Cgmr@le;zensures that the
ED

r1gh¥ g&l&%v\ﬂ Qﬁerﬂlt@ngg%agﬁ??ég{ﬁ?git %{8%1 'aﬁhlmle&ﬁ%eléjfs @A6H13Mirive the L

arragy 4t élmasprammﬁmesfekm@m@ aspowhihe spatigl gisplacementy of the rqd, grgen, and blue

LEI%GV' ces, clients, and servers in other Figures. Mre

etails are described bel ow. [0032] Figure 4
100271 | us Additienallprie ansitisdernbrslieeng therdsiwing audiime wear glpgactaigtics of the
LEDsSarSa Rl RS s6 3 AERERS dsplalr O b RbhB%mY: BhREE b color balance over
system whi ch projects an image through a w ndow 404
timgphi ch expands in size as shown by dashed I i nes such as

[OOﬁE 6 1t ¢h AR hBBIReH] RPHB¥ECn AhticORay delusQIS cx%gée ngc?&ﬂgn &fplay. One

e invention, Keyst one correction Is enp

use fsraciiplea Pepigstes on & flRiororling surfcy Tugle e & deslt ord%% Oh@ftto S eheptef white

papérr QR inige lsw@@rz@ 4esf fn@&tay flohh tRGed amﬁeeﬁan tIl@BﬁeQHlpleﬁi%nta‘aon of the
own In Flfgure , di nensi ons _may
1nvent10n an image of 800 x 600 plxels (SVGA resolution) is created to occupy an area that is

line:

approximately 8” by 6”. This implies a pixel density of approximately 100 dots per inch and at 40 cm

an angular field of view of about 30 degrees. This is good for the viewer because although the human

eye can see over a field of view of approximately 100 degrees, beyond about 15 degrees from the

center of the field the resolution degrades significantly. The image size at 8” by 6™ has an area of 1/3
4



exanple, b equal to 5 cm a equal to 7.5 cm c¢ equal

to 25 cm d equal tol5 cm f equal tol5 cm and g
wequ&l2ew420 cm | n ot her enbodi nents t he keysPomais2004/026237

correction may be coupled with intensity conpensation
squasfobt) Thusealight puipit o£ 1 (elcunehs oill ghog abrightnessiolf ﬂ@EmnemsAsapm& foot. The

the full i t ed ant f
O PP TSR D aitpat T Y B it SaReT o
efficfenCicOmay BRCHicOthe @;fectmlﬁe tewbad) an:‘:meosiré nam‘pm of &otid0 Dumens/W can be

a0 P el H R bORB g3 BBl B Moy i
dissiphte BEDvm aldywiadfdr albtht fosdes,. colessimuintliciadces py wall desersyhequired for
th @Q%S|c support to the LED array (IR LED, VCSEL,
CRYCYYSE that the array is located in a precise
[0029Dsi t Tl a nlethod dald dppaatus &r e diplitieadtting davivechdsaindispday davedaen
<hmw§<fhe LEDs fromthe driver and control electronics
?égrated circuits, which nay be attached (for
[0039k anpFi gure B oﬂu#ea‘&s 4 Iﬂ:thﬂe emsvidosthend § €0 in Avhichttier techiniquéstdascribed may be
appl%:ﬁg ‘itg L t r 9 nvu'too erﬁlb(gﬁ]ag ﬁ P?t)%/%lél{)l Og %ha?&%ﬁﬁpc%shé:&?\ﬁe?snl OE qrthrough 104-
S, agti G slnqnatlé&kl throughd 08-EDMandetalsectdesmibetbbelodt. 508 are
tics, i .

10033F Bl R L uBl: B30 oo RO it ve
rept&(en’tatsvh@ﬁmyg)f thesjistteamdior sarkeraihagn arfigus 1.68 ,well 8s, dewidegelients, and

C Liwety of input signa
serv%x@ @r%t?% kg?in: r'Eﬁére d%f}ﬁé g‘rE)\/%]::rﬂ?ed%?lo{V’ otc. At 604 is a
[0033bwer Figme &ullusmtesmr@ eiabDBens ofthe invension #00. 2408 iiscpl oatbing containing a
LE]Sn(g(E:‘g? 61{ H?/Ct@g %Js%Wﬂch % njeca’t% S]ﬂl\ég @%o"&@lr LVSVHQE‘Q %@%%h expands in size
as slkovindutidashad Enes seeh a@m@ﬁ tp an imeigel é@plmpl @t 40%ajn ensethbpdimpnrd of the

t
1nvegﬁén F( '&c{gﬁ gor%e?{}n&lnigg%ﬂ{)%@tt? %@%g%zabr% et@t:f%ﬁogcagﬁ}tffcg fﬁ%[ ddeb' ot suffer
fronsthe ms@ne @leqt. Ikine iroplepentation, d vt i6Bguied, the dimensionstneny be for
t I .9 k
exarf 0l 5P gl Fp S8, S G AN, L a0 om, andg
equgl ﬁfpm oy Iipdtherlembediments thakengtoas cagrecticamepyftie ggupladeyithrigtensity
com?érg?g}rnéo 8 im %ge g%g%cgbg Sof el gx‘}éﬂtrggsoegg{s? it hg{ungger Br&edddBhto a
Su&?ﬁdlcated by 605 prOV|des posi ti on feedback
[00330f or BhaNidshats dndthbf GWoIRENQY 1R RYLST 908! Ad:%sggécﬁéin of one
triggered by the I RLED or VCSEL enerqgized fromt

embgdipgRtyof @ Brojerin st ALY il videg inpuiang ppuerdnay- om iﬂﬁ ds a linear

motﬂ)h ANQY 2RO s o FhIHatE Mh bRLES rarr%”ﬂ\d Bt 160 Mtk@dtd §bvilds the
614, these are output si which is a nption

phygigsh fupeert ithpiiD afrny (ﬁbE%gY%WIg gtcp &0 thaighg aray iy Jpgagaddn a precise
posﬂh@x{j i 2fdfidn 2ecRR B cohmRc @S 2R HRAL O BNLESS frdr e 'dHV& @ﬁd Sirol

the LED drivers drive three different col ored

elecirericsgntogratgd eiesits hich g1y b pitpshagAfor exampie, pand é%b@F ﬁ*émrate A

matérmfwifﬁg)o@rtﬁe%ial%fmcﬁgt%n' p?op%ﬂf%y\ﬁ‘xa}v\bé Jho&elﬂ rf@rQhef Q¥&raffito biEBRtly conduct
each row bei ng a sin color; red 630, green at

the lepgbdissipated i thelLBPs @@&%C'[rmw POS ae Wé&cs OrfRsETEARd Srojfeting an
imagdl€ invention the LED drivers nay drive different

col ored LEDs or different nunbers of LEDs
[0034f1i t FighmiCliljustrafes enepmipdisgatehihe yentios 480 showisie syt Block diagram.
At 692 NG \Bae6 PRt whiliDRaPetnsioRY 2 ¢S SHingf 31%rfapfon§a@%}| eRample, DVI,

rows interposed of different colored e of
analgg.iefq At{04 1@ power input. At block 606 conversion to a digital format is performed. This

conversion is generally necessary for analog input signals. In other embodiments, the digital video

input may need to be reformatted into a format which is acceptable for the display and timing
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art wll appreciate that froma fabrication and design
standpoint, a variety of different possibilities are
waveaisiiawioe and may be beneficial. [0036] Fi gur @CT/US2004/026237
illustrates one enbodi nent of the invention 700
cont®ilavina ghotictb&intrellet sitheinat 615t Thcbugiut bFARGN6 Babinanicated via link 608

o P B or I AR AT o s £ ARG o inputa

clocK &Zindicassdot §10740Q flashnaenhdrsigiials/for bri@ﬁ&ess lcBafReotion, we othek@8rrection

ddi t Ly f LED..a
reri e PHPRE ik "D Py B et el o PP BB o e bpntormation
that Btprobiddd bgaeetteradl detdotor tdgperel by ehedRLED 6r VESEL bﬂet@ieﬂ&ﬁtoﬁdhe

o oSt B TR o Sl B
controlier FHoE mes@ams mﬁf)ut lsighsi 61 whick isiagndtioe c&mbslg@l hﬂtm e/mch go to the
Ler{ e e B oo P Sty g iVl BEPEH BFH g e

diffepemt tamedJLEBsacdal @e, grdrea 624:,@5d b1wh6215h Imﬂnys dimbadintent, the b,EQha'ay of 628 is
ved f| pr. eac h
shovf e‘a&ttlhreg Foyrs Q! ;f,Eﬁ zg vvee zing ahsm%e collog,ergd I%g@fﬁen |z_1 andglue at

634.i | | ustrates one enbodi nent of the invention 800

[003§£0W| ﬂx teheer{ﬂgordlen?etn ort1 th%fmvaenfg%{é € Ldﬁﬁ’ Qr \2e¥vsl Ig%l &ﬁgle ﬁlfferem colored LEDs

or dififerei qlnmbeds of hiBs. n‘gidlltwnailydhﬁr BED | amy maydlocmdt df yoWshaé‘ smgle color

T OM A [ I o1 s

LEE% bldt magt 59 gf §<6 Egamnpgéc' g{)vgé 1Htggpg§ee§{8k éﬁ%}e}eﬁt "Mﬁ’%g%ﬁ ©néBf skill in the

art veﬂblmcmmatdfont digbriiqatiardnd dﬁﬁlgtt smdmnm wyietly of difftentpossifilities are
ermned in the Mdinension by the

aval%lr%"ggd &S%{ﬁe Heﬁetﬁgﬁ on a substrate, and the nunber of

[0036] xel Bigim 7 nlhetrmmnnembwdzment of e inzention @00 shywing sulistsatg ti¢fails and an

Nx 9£Ebrh%}éﬁdmah Qﬁéfgg eAt%Ji RGldidd %d Ji‘i}?‘hg ?ihggﬁg hd %oﬁﬁ{@gﬁ{«olf& which

I Xel s rray e ener al ong
intetheisiyyith fiash memv;eTOZ merors (F8G end LD duves 798. iy diiver {(8adfjtionally

intergJ Qée\glﬁ‘l egﬂniira?e tn?lﬁ tlmée HWS of FB&E%% &fdlff‘e?]eQYﬁloré RedPat 712,
lrectlonasvve as the timng o ing t
greep piKE K sand bhie atitith s ilbnvioased inigurect a istilee honigerrialipiyal pitch €or each of the
rowspof)i%D% 3 tP[)e@chM %e%@rﬂh% Pluggly @en@&”@&ﬂﬂﬂée&ﬁ c is the spacing between
I ncrease & e in a horizontal
the muaomedtrw dfi |L>E@a Inying enbodimeng af thﬁ mventiopprigolenges may be fabricated
i I
or pfa ﬁ :orgte{lbgn of il Llﬁ?js Onggct:}{r rg%f;’lgeldl tlr)1 e, hl&ﬂéar rpgfggi%jd %‘E{ryutp‘a{ for each of the
LEDmm@mr @ﬁu@fcrqsmlhhﬁwe@nﬁlﬁ detieesM pi er s 802 isin a
[0033] N9! Figf %?ﬂﬁs{r&& &R eBoHihak %F{thp Yov&tioR $0 PR winE e c?eatlon of an MxN
repetitive disp , I'n one enbodi nent, the pi xel s
dispRp zsmelvwakﬁpm gr@ree# 84 lsmesw%avmglaépw p’él\/ftm@lsawa@g ina
diredtfdn ifdicate@ BP AL 1fFER bt 806D ?hgfewtln%ydls‘ﬁﬁg iPExS $BRIshE AicRed at 804 and

variety of angles as the i xel 02 spin.in a
808 ggspestivedy- Ip avwm@émmmﬂthedgvem@h theispigy rﬂsskléﬁl@ oFybNpigels is

detehﬁlhélﬁh BRM din¥¥nibn $}hﬁ5‘ mﬁﬁte@ Bfﬂlfé@s cfnracbﬁbéﬁ‘aiecﬁd\fﬁe%iﬁﬂﬁ& of pixels in the
angl e the dlsp a

N dighgpien ifrdeierméred by eﬂwﬁlrﬂf ’frewl e ¢1{ew]§rtqf soBep 1 ths Ryptber of times
that the iR nfhly b8 eﬁar@&,dcaio glﬂﬂs eRth Sra0d). ThesphbiRg aﬁhesp&éis?mmm

initially be in the direction as indicated by arro
dimeggign issterminehby the valgrity eligvelin aidirestion amwellng thertinyiag of {dpiving the M

pmeish &0 SHoltRELMIININRRPHSh iRvénfieH, 1R DileRM &aMMBSI&%ay He rﬂ)erceptlvely
hi s embodi ment then, the Mpixels 802 wi || "shut

mcr@a?ﬂkaamsgmsr ¢for cxeymple.dia g borizautalnoop) the fixedi "QﬁFlé’iﬁfeatmg an apparent

increase in resolution.

[0038] In one embodiment of the invention, as illustrated in Figure 8, the direction of the motion
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[0040] Figure 9 illustrates one enbodi nent of the
i nvention 900 show ng timng of and energi zing (al so
woabdsadoaowdul ating, firing, or driving) of LEDBCTAIS20@826237
is atine tenplate for illustrating the timng of
of tHRIM pi3e1E BOWis & a iulﬂi&dlreéﬁon% dhdicated bpuiov 806, rl'@r aﬂnﬂetltive display, in one

e t.he tinme, ON di cat b .
embp ety Be Bhegels i e de e mmson s 9. B 5 ol emppdiment,
the chs;ﬂ% éiéa?/s)e RéenSiodia \bﬂéty oAﬁng%@ @s the M pikels 802abindn gtiemiar patkl

IS, |

confirgpRenq M R pd e ot bR P S B P Py ol e

displap ehialy Bk beeh. (PVM I n ot her enbodi rrents ot her forns of

TR AN TR S —
of MM bixels SMQdinfmm beoih tHeltredtion Gﬂhdmﬂedmo“@G and then it may reverse
i 8 AL s R DR By Sl g o
pxxelsCXDZ wiils “shmde’tback arsl fdntl[ 'e&tda@nhe]lﬂﬁl@ pr&ﬂ’rﬁspﬂ@S u | t | ng

0048 o s R S sopdinete SERS RO B Reiping fgp cveising
(alssdled mgdilainhafiving, ergening)vd LEDx e As9® e timg teoiplatehfer illustrating the

subtratel seneof n i t . -
i WG o hEPheA VS o R B maf BB o B8 me O
indicateRiciy e preseMehﬁd)ﬁldﬂnof_talvertihail’oaMteahe OFFénshasmo isechlbars eid 906 is
illus tg(ri] tgrteg'}e tdfg%(gEQIS i %{a&::ds W%E;bf&uﬁlng 65 fo gcpl% ﬁg Iart gfllérgcf‘ogaize this
modu}atldxﬂﬁbﬁzuls[e OAHR noduiation €L WVD.obH atieen tmbddimérds, pthercfatniser modwlation may

be us cJ fl St raﬁlp? Ql!ﬂ?e 'i%%gx%oéu(i)atxoﬁ 3}%159 a&ﬁl%(ic?%oa%[angm %tcm)t ion
[0041m di cit amdthbtyenaqodmmﬂsﬁ? @6. inveotional Oﬂ%petllustrat@ inf ngﬂed% anjMxN display

is cr%}gd r%%g %ﬁtl hlo{l{]u 1{\%&1'1%?%?&% ?ﬁ%{%%ﬁlogfls%krm'*ﬁ%ugﬁon 1006. The

resuamedctphﬁ nf MxNipixelii Mliragnsion J008eamidedinfensgon 04 mey be spalized. The N

[
dm%ﬁ?}%%ﬁ&g?%&fcﬂ% 1“3(%&‘.&&? hllz ﬁ%l\/\g ? Loi ﬂﬁ sgtlgg(riété 956%8% the glgseence of any
jogdingyiithechrray 1002tilthe vertitad rimen@mf ﬂb?rpmﬂlr@mlu@blew 1988 in the horizontal

[

om0 L0 P P 10 OO0\ 89 1 s
diregifpn indieatedibyd096.on of the notion of the N pixels 1002
| [OO&?y ' ﬂ{ %%%lnlbgdlggnt loPink hﬁrexq{oﬁ ea@ﬁl‘l ﬁ]até’dsm Im&ﬂ)t & al¥tion of the motion

hen I Xxe ey feverse
of thii ¥ e@i@ls 92 arsinglediregtion @hr@drd¢t¢<b@t emsw Wﬁ@o&qrtaéeneht&te digplay, in one

emﬂoﬁﬂleﬁfaﬁ@ & O@Eelé'-f&@ ma ge %ﬂﬂ{ep‘ﬁlggggﬂ %gﬁzﬂﬁlletl Refe NHR&IsN02. In this

pi xel s d forth horizontally
embodimepie the displae Rk e i?PE(@Pm éivettagt anglemsthle Ypiyelp 4002 spin in 2 horizontal

cnrc{[ﬂla:l pat r@ﬁlﬁﬁhﬁ?QﬂéﬁQﬁe I Ep;@f; i @Y AfHbaQhin ke dét@l’{rﬁ&t ft A which viewing
) ration, substrate 102 is noved in a
dlred@Q“éh‘t@@*ﬁYlWl@éW@d by 6 to create a display on a

[OOIr?%r ST 1PARSmbEMMEn SEGHE ﬂgfexﬁﬁvﬁsastdlﬂﬁtrﬁ&pﬁtﬁﬂeel 01@14 dir&:ﬁon of the motion

over as Indicated by the arrow one pi xel
of ther{ 9lxwﬁ900259aymmllydqm thr girestipmassadicatqddyarroy £RS, erscl}bw the N pixels

IOOQ%aMe%}rsé@yecgﬁx Jﬁ@%@%ﬂ iQtHe @reetidhSIpp&ite thaf J%Eind’l&%dl ak 1008, In this
pixels is illustrated in the

et enGhem e Rt L1901 *hwe T ogk s ferutpriBgrally o ety e M piel
disgot her enbodi ment, the nunber of pixels on the
stbstrate may be reduced furt her by increasing

[0044h b e Figyte 1J ddustrates awgihpt cmbodigent 1449 af t%lwvwgwhag}ﬂs Hlustration, a

substrate 1102 is moved in a direction indicated by 1106 to create a display on a first pass. On a second

pass the substrate 1104 is moved over as indicated by the arrow one pixel. In this way, by making
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[0045] In one enbodi nent of the invention, as
illustrated in Figure , the direction of the motion of
wohersMe@opi xel s 102 is in a single direction aBCT/US2004/026237
i ndi cated by arrow 106. For a repetitive display, in
multﬁilbﬁ)a%p G BRDs (sudteas Mi/2) Riydsd eeded ZonMbsnate STHenesuligg Aidplay of

axjs parallel tqo the M r
MGl h‘ﬁﬁ?at?‘Jrfé fpe Mﬂ@lﬂ&?l%ﬂﬁi}@%@ in, e @aé%‘ﬁefﬂ%ﬁ?? Zf“’ In yet another
embé’cﬁthétﬁttlde AimbRNEH paeisas tiidbabsihi? nidly)be kluddd Zurther by in¢reading the number of -
vertic mrculgmkglath Controlling when the M2

Passes; TRQUNrg E’O"?a?r]ée en and thus illumnated will then
[0048Et erlionEehboamentbfihe Midyibl) s ﬂlﬁ@ﬁa&dﬁrhﬁgd‘e s p,ltwhmnbﬁthe motion

In one enmbodi nent o
of g FPAEHPRT LB it  SeRglreocton AL gieH b B oo Aamelfvegispiay i
one éridMicat, fieNeh $ixRlsTRY2 m#)i Bel spinhiig b an 4xid faealleli to eeM/Q pix@barray. In
.i cate rrow 06, and_.then i.t ev . -
s syog RS ety P Ry ey br SPh o ety BrebEbSrE B anis Ligzspnin
a veM1Badlcﬁaﬂa&®ataI C&lﬁﬁxllldgﬁvﬁeh te MY pixdis Te0% ard dvden atdtBusNIl@ninated will then
back, and forth vertically to

dete “)é(% on ﬁ}é’h WN‘“&.E‘Q@F h’& désBﬁa 7% POa%] one of skill in
[0046]‘! e alhtonmemiaodmmnt efthaiheentibg tas ﬂlmimtadmgFlgli N tixi dieektion of the motion

i al .
of tha "é\lf{g Plg%ls m)(%rr%ag éﬂlt%lf l% dn ﬁ)& %}W SIE !ﬁ%sdu\ﬁ% S&%é/ | S&Jgg()é‘@xidethen it may
revefye dadceion srdarava éx the dindetichoppesiteeist at mdleamlcnd il toén l[rsthmfenthfhment

then, té%gdgggmelg}e/ﬁ)g s&xgtﬁl 4 tpa%fg ?nffﬁxrtheﬁge( o Q}/ S alc’]el'{ﬁ'ebﬁ&N%lxel display.

[0047M J) ()ﬂ@ ofskil idvihBlhct wﬁ]h@prﬁna&khdt breatmgtaﬂérd‘épmiel\dllsplay with M/2 LEDs is a

spocf BB B P8 5t o Bl Eok Wl PG 1R B Ean oo,
whighasprésents srnlécgiﬁmaﬁsazlflﬂye pexyerit whvsmtwnt J themreprebmishramimbeass'passes” need

{ [ | i .
A T
J is gr&iieralranaype, teyariap oL EDs rieedstto bé positibawitto plemp@hm pasitions (generally

f .
eth t%ntg b4 Sl%geﬁ%ﬁt Sgas?]eggﬁs #hgtght tﬁxbfgtﬁ'rg 1&/% id%}ag ?SSI?%(%E:{]J; %oMx%mbERf M/2
LEmlareexsed dmn oft payl iheM/d LED/ a2ray ey Havstan indténl bitetesgpendicular to the

dlreetfggl g{ngﬂtquﬁll of &5-?5 Oh Eas‘é ?%el'l\%@ 1¥D y trx}% hg\%fsaﬁ oi'?fsett P&B&’lﬁfcﬁ%f to the

on pass et o
dlreWOn kof mbfiion of é@ehﬁ distance F@Wemﬁmlgéwé EEDs indkeeLED aikgy. On pass 3 the offset
R B L3P AU PR BB Bkl o
addifional offysberswbseaesativeses wowd he LA thetdistanes Yorrectlindpyiidipl Iflsrig the LED
arra%/{r"]o‘é J g%% élleé?ie& R&ohdaiothd J dgsglgﬂ' Blind MBY EDs| 1ﬁ {h Eﬁba&r@f

podi ment 1200 o vention in flow chart
[0048br m Fxgureizahlsm@ oag malgpd@nenlt 123p8tof dgiinventiog in/Bepy elwst form. At 1202

the 4“[35 d‘é\(;ice% EEDS s dePo bt 123 bdsi@R: AR 20420 cators for the

|ca ors r the startlng current, and endlng
Staﬂms‘PWlIe@tna@reédlrlmPQSﬁ@F aredeitialiged. 1510606 the amayrof - EBS isjfpgigoned in a first

direBRAT ak %ﬁ%‘i?el & @ht%bsrlﬁn A8 ED aﬁ’ﬁy 1ﬁpd§tgi2e§1dtahf21§ H{era prlate LEDs
position o h array Is updated and at 12
in thggpeoe P@r@zeé KEerodiuse fighs- Af F21y adletermindiop iszpage ﬁ%tomf@@etfhe LED
arrai/ h&l}éache%tan% FosHiSh. efrah Qxﬁﬁdg%sxh& R U6 RS feRnid) %B ﬁfe array is
LED array has reached an ending position. [f
positipntid agaip b6t pogtﬁomgew@p&weé hEPgenergzed 12 He df anrpadigg pwlon has been
reachéd RQ5thd HBBEGeFGRIP176306, posi tion noted 1208, and
energlzeg 1210. If an endin osition has been
[004% achbupre Rehodiment pf he Bwentiop e dnital first posion ap pdisgpd 4t 202 may be at
one SREFETHOS 6 Bher? gtag%erhﬁd ﬂl@\éﬁ(ﬂﬁ ltloﬁ‘Hlaj/ Bé 3ti1@ ophdsftS End of the linear

pOSItIOﬂ as 1 ndica
movement stage. In this embodiment the array may traverse from one end to another at a substantially
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one end of a |linear novenent stage and the ending
position nmay be at the opposite end of the |inear
wonvsmee4 st age. I n this enbodi ment the array Ray/us2004/026237
traverse fromone end to another at a
conmbﬁdl@:m’ id thytcrefusd ta e inicihiGiting pas’iﬁbriﬂikﬁél rapiilyufiuch tikd dvetrace).

[Oﬂgpglt E Ia]?'eﬂ‘ frgé{gggmoc So'&%?%g%?o&e a.%:qu.lﬁ%(c pgﬁr!lr%il‘f’{]fié liIildlfc%teg at 1202 may

be at dh¢end ofA TinedindvBinérit athgd 4nd $e emﬁg position @y be the sahegbstion. In this

1202 be at one e of a s
embofEen T e st e ey Stsene tte e B B bt ot o Lotaring
pos1ﬁd$ftmdha1rﬁ Mitzyeld i@ sﬂfsfaﬁ&almynstmmmloﬁhpmcb el forikl (elxeeptifiewhen
h ? tFenre urntot%e .nitial starting position
¢ a@B‘gtpﬂ%{ ons gt thy engs pben geversing GIEUOW a1 |y constant | i near
[0031¢| 0CcOhyoftsRitikin thaart fndil &prdciareahitienge MMemanmcmgﬂ or vertical are
rsing dir ct i 0
usec 3365516 Blgrh i RIS not T St o o B Bl goerating at only
a hotifmtal sevestical gositive r The ilventichGn biher ebodieehts o@y oparz&e ats|ylangie of
. to.d crlbethel venti.on a under st 00
oreh@ici 1 SHRTPIpIGEEI G PG P PR L e B8 AT B) &iloting
wheh pixela amtdak/emﬂl\denetmmeam nos bf mrage dispiyed.nventi on in
[005% P:L{ne Qk?e(r) ﬁm 1mentsn'§('¥he01[1)ven on the rrio?&y ra%‘eg Bl%n gelrelgf %%rel?él av%mcal or
horizonghl awgmraha}(bsa mddén ngls @esglbmayon oﬁthbseoélhptngi wffanure a rotating array

of Lgpé %}ognye &ﬁorﬁ Sgé%]%r rc]>re é}‘%g% oqrel,%ﬂgx klég? Bé/ 19 d orie%%)%, in one

embpdimentt iwrar”aysné LEDS ey be areanbesk, onetimrizdgalln grlmdsdnsi irgfront of another

r [ . | Seie s
veﬂ%ﬁ 8;0 d fite a dod%%o ?ﬂﬁ@ berI)g leafi?l&amglé Isg}x@e t‘ﬁn«m)\x’%neﬁ ?setg g@gpplre%lated is that
by phmuaily mgviag tha JighgfsourgeDmich sdifisnadicontwllik vhaee they light mp, a display may

R4l bR 58, Ry ARP ol SARID s Dt o
LEDsdhat agmoatd ip agpiteiedaianned ThnLEPoare ewsigizadat fhe pppropriate time and

e G, 23 .
sync%%nﬁi%g & stg}{rrltg ‘ﬂ{o'tlgﬁ]{o ‘g\?‘lﬁtn q ppz%gthgtrxﬁﬁg%r gxg é ! % J 91?(2}5 ét%g by
[0053hy si badthey emtmlrngltq Highel ihghtions the linear mation, cather e beipgybstantially
constAAY (’VB&H Oﬂr{){dﬂ!@mﬁ@ ﬁﬂplthﬂ Sy elxﬁrglﬂé alt R/IxNadl%ﬂa?pJngyva?}ayO%eof skill in the art will

Create eye app
apprg¢iatp fhayknoving theapositiompii fhe gD hlaayeand thewyelopityuaféhedfED @y and properly

ener%ﬁﬂ{g i L%lﬂ‘&{{?ﬁma&e g va 5 R BRRe, I&nxg%éégﬁ aitf/§t expansion in

nergi zed at appropriate time an roni zed
diffegpnt hreesmf apdybiNomagaoare pesbipler Fer egpraple ifthe ﬁmg 1y the LEDs is kept

constaﬁ@grﬂl' tflé 1559 a@e@%e%@ & %?Qsed[ QIQI%gg e \Jllﬁ aﬁﬁegle&) sRARP ¢1ﬁ@\ﬁ§eqf the firing

I nvention, the linear not rather than being

rate Qﬁ%‘s PBPE isapusiantand sheafiviangmpss upi Gae ef theyLED @irayis deys thenypominal, an

1ma§‘exﬁimb @Be MiMicPAISHY BY dirddBdh HdaVel of MELED afhy.| A chbikdi®n is also
ar t I appreC| ate that know ng the positi on of the

possg@@na@rsrngv M display Wisrebp vglody may é>e plye gpipiggl, aerpinal, and below

nomﬂ{ap POAe of sIQNET 84 &t Rl elpbx%mhtg@ﬁt he Sankt “éﬁ‘é’&’em%' dedchBted b9 fhaving a
fects. For exanp | e TESS| on and/ or exp ansion in

sub%ﬁﬂflﬂéfﬂ@ﬁfﬂﬁéveé%fsty alrd caﬁtrww thetigweef e Hyag PW‘%LEI%‘P the LED array.
[0032X aNPiByet drlotheF@ntobifnieRto iRt ifvefiort B Sork;ﬁashghﬁedﬁﬁﬁg dlode based

constant and the LED arra){ vel oci is increased
projpaiigR &ysifim if prapidedh £t cpppisty ¢f atlippar anry \Rﬁds grepry, apdius light "’ﬁ@iﬁmg diodes

mounft @n quﬂstli‘ﬁe EDSubkPatC Ao ins 888rohRRirtlliS} ADGRAR it, HWdll as,
time of the LED array is |less then noninal, an_i

elecigpnig a"é‘ﬁ?f‘é hmicalsepinasdicese Thelesgnis piecudivrisesed srfiriye the light emitting
diode aA¥Rlat Bk aﬁﬂi‘ﬁmﬁﬁ@nﬁf; EI@leﬂ’Ah&WpH&E b&WerilsveR! BR substrate is mounted
possible in a single MKN display where the velocity
on arggarFOtes gy example =hlaf3 eleﬁfaslﬁmmr a lpRgy DisBPIRRtriraRe A ptc.) e&?elmear
of skill in the art wll appreaate that the sane
"effect” may be achi eved by having a




substantially nom nal velocity and controlling the

timng of the firing of the LEDs in the LED array.
wpQeBARodom yet anot her enbodi nent of the i nvenPCONS2@4/026237

conpact light emtting di ode based projection system

stepﬂm? nié’fo@ i € shaft bt a SpWSdontrslledimotor] THIRBAtroller iBYheQ¥ stére Bhysically moves
and_blue |light e

In odes nount
the Sé‘B%S@Yerl%% siraight, ined g Exqmplss b%ﬂs(§8<9 @gh)( aéxﬁﬁ%a %qngelfq%a?ﬁnaer to create an
imagel Pr@jébﬁd Ipﬁ&l{léhﬁéb pRsvidd magFicainlan@focusaheipiap®fkBedtydhe light

mechani cal sensing devices. _The, el roni.c.circuit
emitfiag djadey opt 2 dlag S\l}@aqehghq imges is fpmed #HWSWB% gl spegg soffdt the entire
imadeN©foRRE, Yk ahBodith g Sn18Hh ¥f o sBcdnll erlﬂmﬁigémﬁfoﬂiaﬁopﬁwmveyed to the
evel s, The substrate .is unt e

syste(np gllroug aﬁ%ﬂngctlogt %‘ft%ij:et PPt Pgn tl}eﬁglgﬁay r1ve8 and is connected

to the s@Eeat Bedugh & ﬂBSHEI@ tablee AGoptrddier 6n the fidstfatpRrbegs elie spimtheshized timing
of. a_ servo-controll ed notor. The

or t {1 % S gaf t 4
and gopfrpl of thedinesr pofigR deWeet em physi cal |y noves t he
[0055}1 bst Fatiustritiod pSifpbsth,dhd présefténvehiion X bezn ldés,crlmc/ﬁthaésﬂect to a display

o L 0t RGP RE S S B o T e
not Vi§ibld %o Kufns. r‘[&:ge;;ainp[e[,‘rﬁdarﬁy of fR%(nifra@aID LEDS irﬁghﬂgeai@ odigday that is not
lgnt o.a flat sur,

visit o e Bl B e A e R o PR e bodiments
of tl@ﬁﬂ'eﬁﬂiﬁnﬁﬁﬁylm fed td epb&5fon exaimple, fei0Q Ipdlym?ﬂsﬁorloﬂ“ﬁgmaterlals to a display

WhiORRRTE - 5 S G R s ST PolER o ogi g ot hardening in
othegl b:843l e df skilkin kheaunids foappreciate diatitle thethbdandsiphesitnsaifehe present
t [ 1.
e B B ege SRS iy SRR ot iy s ey
[0056] t hAddhtmsrmHy, fasmnusnrmmh@urpoms, th@ﬁﬁ@]ut iPeantion Hag btanalesicﬁbad with

R385 25 S B Plg BY R R 9098 g e
howlelmn@eexlvenmmhmot danﬂuextiﬂormlatgmgdhe Itriage i Theelrsp]ap imaga yay bethe eame size
as thge r?grlgf ?r&?éﬁg%ela?t (ze a? \%Lll (ﬁr le X mle % Q%a?'azp\?egy Iggﬁ reggv%m u?e;/n imaging
residtibd dispdayrvedated ibg tlielaa‘ay mayabempnmhly lwtucedsto bl gz¢.0 a
[003/7:['_8 o Cfa rr}%r %ac%%? Efg&ﬂe\ieﬁﬁ{}e 1 hl'lu%mﬁ? eacr{e[\%rk grﬁf@oﬁ’rﬂem %(hg Cwhich the

techhaneseim:nbédsnayrheappisd ) %gé lgeﬂvgc?rls gr?mnmem ée0 hmaepﬂwaﬂsl 0@ ghapconnects S
serv%}sﬁ QJL ?%rg@}lq 64 §1 %g tCe{l(lgrgtg (g} ﬁhou%ﬂ) { Oéieé a‘{qg éh%wn E{Jé'?érgl computer systems
in thedordheef] Srsgrvcns 1@4 héwrough é 84S a@he cbefntsslk)B-Ithrpught 198-Caare cqngected to each
othetr 91&%91 | 2§ eh W 151&% n}g&e Bﬂg§£§% ?@Q’p@f@t@ (] Hécngfk 'Nlaﬁ that

or creatlng an
altenhamplyetye whwak éﬁ@ylghfbeaormhde pe wmosqﬁcﬂm Iaﬂemeé,wé@sal Area Network

oR0S5BL A PRE Sl AR, BUCAOSER, o pimino

these pud/grothemo Theseavep regy Fpreigniefod examples dlslp:rt@]amﬁtﬁgs alme@nﬁtorage and
com%u&%qgéorﬁés[ ok Wf’se athé ?{egﬁ Enag m%omﬁlgdqgvs%rﬁéeh&d' vﬁk‘(ﬁx&t daﬁ’eﬁ)lhtles

d 1o enlar gin
Theinpetipd anmppb‘etus frscribedbersingeay Hs apilied mqswywdly any yge @f}é@wal

comnfhinR b ind dbvicd PleuRX LR lo?remtofé &féf?@g £LANVAVAN)L %tem bus, etc.

resol ution 1n an 1 magi ng resi st di splay créat
Thulythe ieentier mgy findyapblicatipr 4t dethithe Sﬁ@ﬁ/@@é@él-tl dhrgu, r}ﬁﬁse%nd C clients 108-
. £108l®057] Referring back to Figure 1, Figure 1
! hﬁ] Eustrat es a network environment 100 in which the ‘
[0058éc hnRekuivgdeckde Fisar Znkiguns@ ityspateseconprist systemcaiOR in block diagram

fortlg Wdh%sogz p%&ghg% oﬂan?%&’m@ rc:ffen?s%d/%péffve‘?s%ﬁw&% 1g§re 1. The block

servers roug S, and C clients
diagram sudiehilor] @nogkinabispiapentaenvandanay b nmlemnt@yg ¢ émety of ways and by

10
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in the formof S servers 104-1 through 104-S and C
clients 108-1 through 108-C are connected to each
wothsrozeioa a network 102, which may be, for exaapius200a/026237
corporate based network. Note that alternatively the
varie\R Bitdetut 2 BisGienDB02GhteicOilettsl 8 ComRl Plocd¥sin@Unit {CHU)Q04, Read Only

IO OV MO

embB@MeRE KE th@preenCifvantiord] duaid, 72, kéye@aed Adpaiter B2 ahiscelide6us

T A T T -
one bi @WoS&ich bilkes 4lais@érs bilpyeripastel Copioténk Hifercohat @UE), Adinghced
GroguS Sor 2GR St o hensa e e S0, BBRGH S H 5oty e Beionis

Enginy§@©(IBEE Mstmdat neabsiupi4q@iré Wie)MEaiNG sa0 Serilt Buc@ SB)etddhe CPU 204

| | te, ] LAN,. a WAN t b
may g & Sngf et BB er Do g PIAR BBt SR o e Compact
Disd (E@),S)xgﬁl Wersstild Dibk {DVDY, hag [lisk OGHTS), opmd diks Itape,rﬂash hféﬂlory sticks,
vxdeglrﬁm,dgrs%tﬁ ]I?E%l?y 2&[0 5k§]b8, fe%%rrgf?lg % gﬂdlntﬂgrgﬁ g BTese invention.

Notdlihaigiepamding upon thdractial menbatatxamfea&eman sygemafthadoynpofer system may

inclltﬁdgggr%, &ﬁ dta?c’rg,%g §eoa{éra1?ﬁ%rré1\ﬁ/n lr evsﬁi\p%\é\%nﬁsclplt lél bgcici(%lagram ri“%r example, a thin
clientepigle sensisttf] aomredassjhamdyelb devicephat ivekd, ﬁni exampde, v &nditdénal kefyboard.
Thus ﬁ]%/an var%tigxysvo%r Ieosl'l #Igt eﬁtai%r %g’sxble us system 202

Ater CORHECt S é‘,sen'f1 Pr 68845 ng Unit (CPU) 204,
[0059@ ad Bl wr;mnmf Yisqubilg) and OfdersRadilg the Avertis, Vo bg/ur(d%tdpd that
Varlgl%b ol 3 ng L?eq}ebg%ﬂ'%sﬁ know%gdgg%)%ezi% %1\? (ea];ﬁ‘?ﬂ; %e%iﬁ%éc 18ues ﬁ%approaches
Furﬁueybmamdhmrlppm, rﬁrtr@wpﬁ% of explusiohaweewss spegifit Aeaitspee set forth in

.dev] C ' 5 23Q. .
ordeg k(éngé\%g%%grﬁg%hz\éger?%@n&og%g%sgxgaxgg%?onhgt%glﬁ 2)0—? g\g%eglﬁ however, to one
of ofslirmeysskilkin ghesaytsthag thelpursgnt Fre'pmtph aragbe Partpedwithout these specific details. In

som%qsﬁflcce%o%?lcl{no&g %&c{uréos‘%?{@? Qf?c ac g g@%’&gﬁ? ﬁ)l@&{ &1a§%riﬁtg;g tnél rather than in

detafl] ig otder toalvmé abscEingshe prmemsnﬁng@m dbes cbeEmpnts ara d@lsanbﬁd in

suﬂﬁ%‘éﬂp&%ahljtg’ %%Pfe élbo&g W&&%ary Hﬁh Xl%fl? Q’k to%ﬁc'n@é tfx@ﬂ%en%b{%%d itis to be

e’a sin
undetptoed thitjmisdemhndpwtsmgayrbe gtiliged end tmtdpa@é mh)imcnhyle%@cal and other

crafRRFts Sk RiepR Wl Y osol i DGR Do d

t|c as menory sticks,
[0068] deo Swm:mrti@xs@f theti@scrlmog mawe pregented grhﬁemtﬁ@f algegithms and symbolic

repr@%ﬁ%é@ of %raﬁm%' ﬂ?@atam(ﬂfe &%ﬁlﬁm Mt@lnﬁlé 601? 'R‘h)ersgalgorlthmm

ependi ng upon the act atl on
desasigtionsand repipsantafipnstarethe mAgg veed bx_\;lweﬁ Qﬁ‘ﬁl}@f}’ piall e %ﬁocessmg
arts ‘?A Ikmst g@ercﬁvely Eorfey REAEILRRAGE TBMEIr RbrkGo 3 %f"&rﬁmh\ﬂ skill§n the art. An
| ock diagram For exanmple, a thin client m gf
algoe@m isderend gengrally) onesived trberrerlconsisicatsearpaee ¢tk ieadipgio desired
resuftX Q"HPJic?s ar@th&quc*utlﬁr&%&sﬁﬁ%ﬁﬁﬁﬂgmns—r @f‘fwﬂysd@%\%ﬂf(@"s ' @Edaﬁjﬂ Shough not
on system ure 2 are possi
neccpgﬁﬂ@b g@ge cnnp.ntmeg@[gg’gbp ﬁgma)ﬁ glem@gprgp%mwngh gapable of being stored,
trankfOY¥&Nbdrined] éoniparea Qn sthems% rn%&ﬁﬁteﬁ hﬁthas\/ﬁ!’n}eﬁ USnveREATRL times,
are used by those know edge in the art descri be
pringigaliyrfprfigesensigonppr BReh érsrefer:mthwe pigiiseas bitp, VF‘H??: elements, symbols,

chafiBSS i bk dRUBOSes Of expl anati on, numer ous
ecl f details are set forth in order to provide a

[006 oro [rghoq%beebogtedﬁ aiindghayrevenhainllof these and yianles igmns apq to be associated

w1tﬁ"ﬂ1é hppRSprigiébBRnhl qBRMRY 8ld ard ﬁer@{}}%mﬂfeni@ﬁtdéﬂéﬁ laypiiel kd these Quantities.
he ‘art that” the present invention nma practiced

‘ Unlgﬁs spesificallyitaded ogkryé\@pq 3S@PppEgnA frpm they dhscusswn it is appreciated that throughout
11
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some i nstances, well-known structures and devices are
shown in block diagramform rather than in detail, in
wOonRasr0204 avoi d obscuring the present inventi oRCT/TIS2®8/026237
enbodi nents are described in sufficient detail to
the &E@ﬂ@h&l Hi@&ﬁﬁo&futlﬁiﬂg ﬂéﬂﬁs)éu&kds“brobd@mhil'%r agdimplting) bAthicGlting” or
the i nven is to under st ood t hat

"detm%ﬁ"ﬂé" 1@?&1%% Bréhehllﬂ?e} an égeréﬂ Hwtaﬁta)tn an Brio&egfes ofa corl]nputer system, or
snmme Glbcaﬁbhié %bmpxﬁing @bvider thht maniihlatds agd umﬁnmtmmedememmysmal

fromthe scope, of the
(eleqioieT S BT CCBRBCLSS T § HERt | eRues g pfhsh efpmilary
repréented @%ﬂ?@i@ﬂqﬂaﬁhﬁe@ iBinQlie @atet dybiem nintrisydraedistes or other such
representations of operations on, for exanple, data
infop @“ﬁf?ﬂ?Hm§m§8W&d¥8Pph%WﬁF§s These al gorit hnic
[ooedps Crip ?ppifhz\lsa’mq:effaﬁﬁ@ﬁabp&tau@mﬂleﬁdhﬁcah hképlefaéa the me@ht Inyennon
hose of ordina br ocessi n

Thisppretes ks WERYY combuged fehe o mBoRs T Hary Shpiegenera:
purp@iehﬁfr@uﬂaf sédéctivelRaotivakd b redonfigusel Bra compinenrggrirh slored iirsthe computer.

enerally ancei ve consi st ent
Sucl BT PR ST HeSaren el S B e RisB 4 Pt no
limi2d &, biyogee ofelisk |1rrcludglg oy disks, hamindighs| opticad dlsksoéonmagtsllskaﬂead only

uan I not ne essari |
merffRt RNy 2R Panbs U S BB i g (RO tom acces
men&jr@méﬂﬁﬂ\ds)mj@hicellpﬁrobmnmgbls tead-enly nternariesf (EPR@M)S, electrically erasable
progéa}r%maebﬁe rg%dﬁ%nq n}%glﬁimég {E%H{&dge%l%%psrgﬁle% gtgceoar é)étlcg?éa{ds, etc., or
~ any gpenbmnedissuitabie foo stoxdgaalectronit nstmetisnsgitbdr Jocakto hietcgmputer or remote to
mexglu s, elenents, synbols, characters, terns, nunbers,

MPERE" | i ke. [0061] It should be borne in mnd,

10063])Wev@he, algdngttmsadnti displayshpessenteditbrein are hetrintemtiyp refated to anylperticular

S I | .
B8PS L GpUED 15 EBALABL P A3 e B s
accagdenrd with ths teatiige berempmd xﬁe_lqudwle_)comeanerado otniesroiings spesialized

n S A

oo Rt AL AP By, s OB R RS e e
inveptimicaa dbe ihpﬂm@dumlyltd—mred @@[qum lpyr;gbgrqmmihgal gengrakipimmpgse processor, or
by a9% Forgb(?{ia%o ﬂ areoz[nd sgfhi? pér g%dé%g 8rs g.{;}; Jﬂﬁl 1h ltﬂ%eart Vﬁﬂ 'ﬂnmedxately
aPF'lSS’JS‘l3 ¢t the lnvsntmn Icar b@f@@tqdonth@omgwstﬁg cgtéigp@gonstothg[ than those
B )
progsyram it sonsens Slecirosica kgl RrecchsinzdDSPHisyiceiseh op boxes, network
PCsslhlmiJoﬂxh%%rs,r SRhESR HofPuls z{ﬁti}(lﬁﬁ" 18! TM%h&d & al% B@f)rgctlced in

ut er syst em I’TDTI es or regl sters or ot
disteihmied compwingmnyitsnments hye tasksrazapenformgddy rengste Erpgqﬁﬂn%/devwes that are

1kaFMkﬁ ngﬁﬁaknégngggggatus for performng the
| ons

era erern can | rrpl enent the pr esent i nventi on.

[006ﬁﬂn s apparthedsof thajnvpetios may ba impleraetesiusing eerapufes pofptpge. If written in
a pr{)ﬁ%l'nfng%ng g]Q Q&E&mn%r to b fecHENze8 QARIak S @eqﬁerﬁ@é@ﬂ&hﬁ&fo@&@lgned to

» ectively activated or reconfigured

mpbmqpﬁdheeme@cb §rrahn oszmﬂ@cfmi exequben enayarictyrof hagwere ala drms and for

mteﬁ&mwg @JrleBlr g %é?‘éﬂng@%'sté?r% $ &fdﬁgn,' the ﬂe&%ﬁ&n i5 ﬁ@c@t@&hﬁed with

storage nmédi um suc but not limted t ype
refershoafp &Ry panéquise programmingdgnaynask & will ke apmcsa@ tﬁaé Bwre% ot

pro&iuﬁllﬁﬁl 140 ﬁla}%eﬁlﬁed b SAfleREH: Yhe Q?a@ﬂﬁés%? ﬂ{e%em desBtLd herein.

magnet’i c- optlca di sks, read-only menories (ROVs
Furhermaesnit dccosuron i the 1t iosspeaRAEEIfwag, incaneifery grgmother (e g, program,
proddtdd ragpi{eamne dfiRad), %E‘ {2¥inB B R of Ot &EEMM @uap ﬁgfegs%ds ¥ire merely
erasa progrannab e read-only nenories
FLASH nenori es, magnetic or optical cards etc or
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any type of nedia suitable for storing electronic

instructions either local to the conputer or renote to
woheosmaomput er. [0063] The al gorithns and di spl 8¢$/US2004/026237

presented herein are not inherently related to any

a shi¥@lahd WhY FsaiffMRAtleRécufidn FHRALARRDBY abstsputey dduséiliBe processor of the
gener al - purpose systens may be used with prograns in

computerip RefE® fhpttion ohotls2KisHiys herein, or it may prove

[0068P NV ERiiB be fuRiefRI08 thathatiofEths SRERtIRIdueete BRPBY tbttknbRledgeable in
performthe re&w_red nmet hod. . For exanpl .an

e y of the
the 47ElP HEEDLAORTIIALP L T eiPRo Sptrgieafipns FRALGReR{HoMedpanisms, etc. One
such 180 REE R tiRdiebdfiphiay ¢ -aMiniRén @itationl b 4 t¥chnidMe PraQHHK M digbrithm or

gener al - purpose processor, .or b ny _conbi nati on of .
matli o PP TRTIER < e Bt aie ﬂm@chslﬂueo%@fa]?%fﬂy PPl ImRleeRled as excouting
codePdria dbirplitet, ¥R APradsRh Yf ARIEREIqad Bay Beahort BRtlyl 0¥ REIMETY ©aveyed and

be practiced th conmputer, system configyratio ther . .
compaiRati s, AR, O RSP R Ml KFUH0T tlgadinary skl in the
art Would re¢cRie€ s BI0Ek &ySingMBER= £ he MddR6R FaRtiorwisR€ infilementation in

hard T i oo i e Pl U S B R T Rt ©

Thuslithik us© oTI0inRilS algbithmf sramsthetigaliépiSsiomasdieschiptidns ksdo bd elerstood as

invention can also he practiced, in_distributed .
hav g IR PO e s el ok T (iR A spumpuisy stem in
whidhath®ie€hnifueCersisd pigel @wieibm nidyak paktcell bswebastilplomeliedas an

bc&ggu&i cations network. [0064] The nethods of the
*MOPHPERYi on may be inpl enent ed using conputer software.
[00d6f W Atrhaehiné-Feadab ghanidiunderdtasdgo agldeannacivnizen foostering or

recognized .st.andard ences, .of instructio .
wandy R PO R AP ARG B oMbty exgpl @ machine-
readeble aidivmrinduiesreadonlemymal (RAMlwadempicedss memery §RAM);anagnetic disk
sorkgiy 28l Rl LBt e ARSI ABNRLE Bl B oot o
of propégatednigealt @.ganyrripawdves; infaredpsizngs, dipitasipnbiaregulaete. |t
[(’Oﬂl ! RS ud R t%l%ldgstcggti%\p '%tne 8md %Erhe%tt"yoro n b%gifx%%nopgm%lar phrases

nguages nmay be used’to Inplenent the teachings O
meap$ibati the/eattieGhbae ddssibed de thcluidedsinat ledstipriclrarbndiment off thejinyention.
Refecrgn%]mtg nh I egnl?vgdi%re}xt" Ethfg Heesgr%ptl%];x &g %ttne rss%fil}) rgﬁexofa?hefs%g]exggodiment;

Anot her ’tee. g., program priocedure, applrcation,

howelverueither aresuchambbdikients matvalicexclusive r Naralass ‘loge @mbrodugint” imply that

expre .va A .
ek SR Al TSRS P R IE A, Bl Sl . doscribes
in “¢rieempodinests oy atfo behiacladsdudther etmbodimerfin rThus rthedotention gy include a
vari@tg 89&%ir%ti5n%§a%/gr dnt[egrgtﬁo% o% the !arﬁb(;dﬁ)mekﬁ?s C}i‘é%?fﬁ%(ﬁ&e?e%g that

various ternms and techni ques are used by ose
[0068howl Eblgseaitindiand apperatus foradightenitting devisonbnsed displdydwys been
desdp@j ocol's, applications, inplementations, nechanisns,

etc. One such technique is the description of an

i mpl enentation of a technique in terns of an algorithm

or mat hemati cal expression. That is, while the

techni que may be, for exanple, inplenented as

executing code on a conputer, the expression of that

techni que may be nore aptly and succinctly conveyed

and communi cated as a fornula, algorithm or

mat hemat i cal expression. Thus, one of ordinary skill

in the art would recognize a bl ock denoti ng A+B=C as

an additive function whose inplenentation in hardware

and/ or software would take two inputs (A and B) and

produce a summati on output (C).
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Thus, the use of formula, algorithm or mathenmatical
expression as descriptions is to be understood as
waavisrgom4 physi cal enbodi nent in at | east har draras2004/026237
and/ or software (such as a conputer systemin which
CLAIMS t echni ques of the present invention may be
Wh ra%ti %eq as well as inplenmented as an enbodi nent).
aF’ﬁ 8‘]‘3 A*machi ne-readabl e medi umis understood to
i ncl ude any nmechanismfor storing or transmtting
1 Ainft rrEatirchq in a formreadable by a machine (e.g., a
gl (ﬁlt@ SIS exanpl e, a machi nereadabl e nmedi um
i n¢d) podoninzad aom) of lightamitying ROMes (LERSYiom fag peggomrenor y
( . magnetic di storage nedia; optical storage
WER@?wé?oqugggl it rr‘gir@%a’evi ces; electrical, optical,
ac () sittemaihing if said heay df LEDs ofe ipa gipergeosigidn;si gnal s (e. g.,

carLi er. waves, i r signals, digital signals,

et é'g))r?celé’p% ?@B%@{pﬁaﬁ}g%géd in this description, "one

e nie) dnargining oxxr or 'heone Eitidoid iseid wrdy G LE®S;M | ar phr ases

ne / . e A ' . { bed are incl uded
[ n@? en%lggéftsalg%éiye&n%%?i@ ?rs?rt}taﬁ) %*drbt%ﬁg&? %I\E/de ntion.

Ref(@r endfowt atmail embpositiborepenting (b) thmoughi(f; adéscri pti on do

t i A . di t:; h ,
et t her T Sid ¢ et rebadd SRR BT0OC TR0 e Ror

does "one enbodinent” inply that there is but a single
b YhaiR" Rl AR R TRy cophiSR B motion.
2. 15 RRb IR o] sl AL Gl 8BRS g2 el motion
al so be included in other enbodi nents. Thus, the

3. T'hg}ﬁgf%(ji SE LR \#}{é%?ﬂejsqg r%erg?fniofﬁt%s fu 6 éﬁ@éﬁ&e%%u@&l%&f signal;

Integrations o odi neént's descri her el n.
[0068] Thus a nethod and apparatus for a |ight

|l i | N £ substantially red light

4 T O A TR TR el AAKonBNE: REARY of bsanpialy red
emitjogifiedesi angrray efjsubstnstiallyansen digkiemittingdiodss, dnfl giarraypf sybstiafially blue
: S 8iokdsEDS) in a first position; (b) noving said
hghtge?%{%lggg?ééfEDs; (c) determning if said array of LEDs

are in a given position; (d) receiving an input
5. THk RRMBY o1 Al firtteP donfIBING i fifl 2 GigR endTRIdGrodaR! redl) green, and blue
~saild array of LEDs; (f) sensing if said array of LEDs
lightj esniting dindes9a apesdsctipbitagend (g) if not at said end

position repeating (b) through (f); and if at said end

Tg‘ositi on repeating (a) through (f). 2. The nethod of .
6. Tép giethpd okghimdifarthsapempsision M s Heht nitfingdyieRg apdHispd given positions
and SAIRELSESE cBirh | RERPablE fipRidlucide anMeNRpARd of claim 1

wherein said energizing is based upon said received

i nput display signal; 4. The nethod of claim1l wherein
7. SRGIRHERYIE HEiRE haRRREkS BSreinRFucBOhs O hiSH WBn RSl bitforms the

red |ight
method of claim 1.

8. A system comprising a processor coupled to a memory, which when executing a set of instructions

performs the method of claim 1.
9. The method of claim 1 further comprising communicating a payment and/or credit.
10. An apparatus comprising:

a linear movement stage;
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emtting diodes, an array of substantially green |ight
emtting diodes, and an array of substantially blue
woOigisto2ewit ti ng di odes. 5. The nethod of cl ai nP@T/US2004/026237
further conprising focusing any light emtted from
Saidfbubﬁldterwuﬁﬁlfilto saﬁldiéxbérlﬁﬁ)v&h@iﬂﬁta@m gti :ng di odfs OE a
proj ection, surface. 6. t hod of . im1l further
cor#ararféx igff emjitige feviges &g’ﬁ?ﬁﬁaﬁbﬁdﬁé%“i@&tﬁﬁdmﬂ sai d
gi VidontpslBt Attaotbd t@sl siBétdltenet hod of claim 1 is capable
of producing an MKN display. 7. A machine-readabl e
medi um havi ng stored thereon instructions, which when
11. Ghe eppaths PR 1BV Hebin daRE 108k nfvetbmistapelis capabléoByiSe@idht in one or
rggg%r,i sing a processor coupled to a nenory, which when

P%ng a set of instructions performs the method of
claim1l. 9. The nethod of claim1 further conprising

12, B aeaGE of BT s o R e = SipafE o movement baok and

forthubstrate nounted to said |inear novenent stage; an
array of light emtting devices (LEDs) attached to
sai d substrate; and a controller attached to said
13. Shbsppaate of ddim [Thehesdirpsaidadotitsollef is cowplath tvbeitrel itturambtibn of zero or
morlﬁ#@g\r rng)lveglna\ngL age i s capable of novenent in one or
8$sra APORs 2. The apparatus of clai mwherein
said |inear novenent stage is capable of novenent back
. 338 bt b 5P B B PR UL e i s
mowmentstage.LEDs of said array of LEDs. 14. The apparat us
of claimwherein said controller is coupled to control
positioning of said |inear novenent stage. 15. The
15. dihp appatatis obélaiol @i whevdiresasi lmezranaeinent etage fuohe vemprisst enger more
1he i ses one or nore substantially parall el
Sub{téa%fgl%l .Jaia@%g' apparatus for creating a display
conprising: means for positioning an array of [|ight

145 ' EDs ). s for energizing zero or
16. r?%qraéb A[f%%sgg&églg a(ﬂg ﬂ%%dmﬁ @%Ds ; and neans for
f ocosinnfyr pesitiohing lat afrayarfligidicthittmedeyicee@EDe; 0 or nore
LE The. . t [ rther .conmpri sing
rregﬁ;l%an%%)g e%%%@%%gcg ‘?}rﬁ‘g"%? géD%th?@gé%b%élta dédgnv‘%/i th said
L EDmseans for focusing any light from said energized zero or more LEDs.

mo

17. The apparatus of claim 16 further comprising means for compensating for wear associated with
said LEDs.

18. The apparatus of claim 16 further comprising means for compensating for wear associated with

said means for positioning.

19. The apparatus of claim 16 wherein said means for positioning comprises means for positioning in a

substantially circular path.

20. The apparatus of claim 16 further comprising means for producing an MxN display using M LEDs

in said array of LEDs and N positions.

21. The apparatus of claim 16 further comprising means for producing an MxN display using M/2
15



18. The apparatus of claim 16 further conprising neans
for conpensating for wear associated with said neans
wobanospeeioti oni ng. 19. The apparatus of clai m weReTaism04/026237
said means for positioning conprises neans for
LEIRO# kdill Sdy@ LEDs fnavpssicnt.i al |y circular path. 20. The
apparatus of claimfurther conprising means for
produci ng an MKN di splay using MLEDs in said array of

22. F[ﬁp?%pﬁ&@hs Nr O18igd 16 Qfer C(gﬂprlsl-ﬁg SneBRNIBY RbdRine bn Mx& dRpla P, using M/J
ur

er co I Si ng_means roduci ng an MkN di sp

LEIsip ﬁ@d 24 L"E%EDP ﬁndg‘é pepitions ‘8(96‘6? IS@Eggegﬁh@R?tﬁél%ﬁ“tZFr@n S.

22. The apparatus of claimfurther conpr|S|ng nEans

for producing an MN display using LEDs in
23. g anpapspus iRm0 SR theE cqrRRrising %@}géa@ M@T %efpl?yn%uéﬁwmﬂy 2410 170
tim&p8Pde€dndt han zero. 23. The apparatus of claim 20

further conprising creating said MN displ ay

substantially 24 to 170 tinmes per second. 24. A
24, PemBdhiR=rbRiable Rle GuMBeN ihg R BY thB@ o inforAetidnRer@Oiting the apparatus of
|nfornat|on representlng t he apparatus of claim16.

6- An apparatus conprising: a first |linear novenent
stage nmounted on one or nore rails oriented in a first
direction; a platformnmounted to said first |inear
23, A\ ARREAPS IPEENE'a second | i near novement stage nount ed

oN DSt Idkariyvemém kthge MéUnGAoa@dnd 6t nfors RAOBiknekd i:eg FitsOdirection;
attached to said Hg%% rn1 a substrate nounted to said

secOEqrmRagpted a8 1843 AVeEESEES: array of |i ght

em4 iebdi@ lilext inesmdnt Sth¥)maihica oM 6k dr thoSadallks Grishsl frod ®Rcond direction
tté?' Thghﬁgggratus of claim25 wherein said first
attaghefl [o-gaf A% sai d second direction are substantially

at asubstghtmangl & sarlkecohl ncap pavaicisstak; akdai m 25

further c ising:, afi V] neans attached to

sai B Y P SrEipe e e iDL P e i W RSB movi ng

means attached to said second |inear novenent stage.
26 8 BRSPS Bl PG5 ) Pl 35S e sty
arighppadlat us of claim25 further conprising one or nore

| enses in optical comunication with said array of

LEDs. 30. A systemfor displaying an i mage conpri si ng:
27. rithaappafatss of eeiel 26 fogheacalnmpingy si gnal ; neans for

POS] 1A% AhnidaBiea S satd HOin bl bl G e (LEDs):

a second moving means attached to said second linear movement stage.

clai

28. The apparatus of claim 27 wherein said second moving means is mounted on said platform.

29. The apparatus of claim 25 further comprising one or more lenses in optical communication with
said array of LED:s.

30. A system for displaying an image comprising:

means for receiving a display signal,

means for positioning an array of light emitting devices (LEDs);

means for determining a precise location of said array of LEDs;

means for energizing one or more LEDs of said array of LEDs based upon said display signal;
and
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means for determning a precise |location of said array

of LEDs; neans for energizing,one or nore LEDs of said
wano@y2eh4 LEDs based upon sai d display signal; panadise@mns26237

for optically conveying light fromsaid energized one

O 1{IRMsForldoiSally 3dnveinglligh kdM AR RA:@bddsone 6fRbe LEDY. A

plurality of novabl e optical sources capable of

produci ng an optical output; a | ens capabl e of

31. Aggghyhﬁgﬂﬁgqoﬁﬁﬁﬁ@gtlng the optical output. 32. The
aratus of claimwhere said | ens f rther

co ms}ur%@so anqypkle apticelsogeesicappbleof preducingan ogfi
apR¥ndtipabibe rebaiing d pydjetist Me SRR cifpusai d pl ur ality
of lenses is a group of mcrolenses in substantially
cl ose physical proximty to and optically coupled to
32. PREiay ¥PpLat@ of SRkl 3 Pivikrébaid InsOflirthed YahprBesapplin@idly of lenses.
sources. 34. The display apparatus of claim 33 wherein
some of said plurality of |lenses are | enses associ at ed
33. Thd d]sp@(llyﬁbﬁﬁra&ﬁ‘ddf@ﬁlﬂl BNGh&EYiS E(ﬁiﬁ drasid pmeélmﬂ 161GesS@h group of
. optical out to a. viewabl e su
micrgloatst By neiSe B SERLaroRa (s et oaplod §pap pramore ofseid
plurdlity bfafcvabls ogRbIRGHRes. f rom t he group consisting of a
flat surface, a retinal surface, and a
sem -transparent optical surface. 36. A nethod for

34. Wﬁ@d&iﬂdyrb@p@ﬁud\dfleaﬁig Splvhstein kbire srehid thrationgty lensesnage lenses associated
a, row of substan
Wit P 1GOOI O E PGl POt it e RS s

and energi zing one or nore of said Melenents to
e said light ucti an_at
s5. DSt soreras ok Bh 3P g Bl dF fofe TR i *ﬁaﬁ‘e 5o
consistiag ofti fivd shirfa0d) p kdtivblsgifacapant a genhitehsparent optical pafice of
i ght production to N positions; and energizing one or
nore of said Melenents to produce said |ight
36. prmdhuitforgproduting me MxiN diapiag, thé mstabcﬂcohdlppisis'gt ions. 38. The

o bR AL B Dl mocuon o
posii@lspmiit y. 39. The nethod of cla|n137 wher ei n sai d

SUBEREAPR P o e BRI el BRAL SR progyiong gne or more of
said Megdaididnsof cIa|n137 wherein said noving further

conprises noving in a substantially non |inear

di rection.
37. A method for producing an MxN display, the method comprising:

moving M elements capable of light production to N positions; and
energizing one or more of said M elements to produce said light production at one or more of

said N positions.

38. The method of claim 37 wherein said moving further comprises moving at substantially a non-

constant velocity.

39. The method of claim 37 wherein said energizing further comprises energizing at substantially a

non-constant time interval.

40. The method of claim 37 wherein said moving further comprises moving in a substantially non-

linear direction.
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