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LED%‘&%Y? 8 “eﬁg Sr?é’$ ng deag SeIEY jroea ) 8%3&983 W’é " iheat%%f]amca'

desigA det ai | ed d| scussi on of one enbodi nent of the

'nveglon xuret e/v ice coil notor (W

n
100331y QN PP RS Rty T U U Sl 2B vt g Tor
positiohiay by reayt anpddciadte yriearve.s di scl osed t hat takes

dvat f natur fre lificati.on . .
[00363 esonr)\anegaéleg PlSCUS?I? %erP%b ?A%Pﬁg%nv?rwﬁn Hsing e@@exu%type/vmce coil
motoawmstpmrfojmm danpl ng of 0.5% and O 9% for exanple,

ul esul t lificatio
[0037es pgr&{hle PETM ' e"léy\;rlﬁ’n fietx RIS Raam%S ”éts dfsgé’ %eﬁgﬁaé fakpigyvantage of
naturaid‘teqwaquam]ﬁlfaaﬁdnldr redm‘tayceay alﬂexursm lawaldnumg Ieﬁhigy QAn assumed percent
damp?n&/\cg ®. 5\96%1% 0I 9“%3 ect>r Se%a?n@pl? ewocl:x% resu g YL, ?,I Sif ical fon%f)fs H)[()6 6‘?%36)( respectively.
Drwlﬁg the rreclmﬁlsml alt m@nameesayomereem@d“umﬂm cﬂsﬂ)ﬁQ@o ofindshigal or pulse wave
e Y/ | V ce .coi

lnputggfl?enégk%éegedﬁ % egulﬁ E)A(A)wr;:g 188%:8 S?Vl%gat aa,IBD élgnes%l l;na:} t he
[0038)ay| cﬁadrel@OBusamds @@tew@eqhmt:iltd 000 efithe weseftdt @ntidkt shd@DZ aiveice coil

motog Pﬁp’lﬂa %gl%ggg?imje Wl Irl1 IS! Cg%g %%&@?Qeﬂ%a?i%g& {C@g laﬁ)é bettwéen?he flexures

1010s Ab W92 figthowh abttop) viewindicd(ag thedigectdnde matiemotthe WERgagdoad and

stage% b@‘ﬂ(hglcéécgdsﬁl%ag{o;\vﬁ Zosrcc%i lﬁoggh@ﬂgﬁgl%}a‘i}&?% agiﬂiglsal sﬁfg‘isegx%ﬁc%%rive coil

i I | ustrated 1008.



[0039] One of skill in the art will appreciate that
the natural frequency of the system may be designed to
Wmo(]«sh149he scan requirenents for an LED di spl apCT/B682005/026472
nmple, if a 60Hz refresh rate is desired, a

1006@%8@%%?@ Hiustgayect byrthe dasbaddivesel B2 BorlERpavioad kst iHestrated 1008.
[003§]he ld?l@opﬁYli Rk APRIIBPALE thht thé ﬁtuﬁ%uéd&? o#tll?rpsystem rgay be

oad will cross the screen "forward
desngggiytp

imeageh the seanrggirempss for ap LERdisplap Ecgy:p(ggde WOHZ refresh rate is
desm’:d h ﬁﬂ?ﬁﬂﬁén@al 5HRRMSEANaRB oPTIHY Will Srah PIORE ﬁEﬁQﬂleﬁQ&E@ Hately. (At

ion, this results in a 60Hz refresh rate
30“4111@5*?%PaYioaidM'hgrpf%b%%cre@ﬁefOéVh%oqnﬁeh%ckwéo3(bvm%sr?esecond Because

the LEDSRRIBAd haMBIhin8 (1R dAGoth tNPfofard Md babRY 24 m%tjrc;n6th|s results in a
| ocated in line with the transport of the payl oad

60Hzygfoash rag.) 1102 is shown a bottom view i ndi cat | ng the

[0040]i I eGhduey IQflusli’leteé &t elbOdimeht 1t b@oﬂ-tEQar@s%W nmt1&M8wﬂ]@q vonce coil
st ag 1118 onl% one voice coil shown for clarity
[

motof b3k Igeated, ining &vithithe irasowi o gropd ool €8 41198 <357 ¥AA bttty view

mdlcaﬂl(gl the desétivg oﬂﬁnotld)d U9t bethe dEDYay 1641 188 heitktdgk MES (ddig 3ne voice coil
al.so illustrated, 1108, [004'P‘§eﬂ

showp; ﬁﬁiﬁéﬂyi 237 { 1%4&%%&6 vievhihew g e Y piesdrive spily 1J£0
by thpiBR&ITined NM2eNThODED BANbadGs AsotiNasnaPedn 1081204, base 1206,

nd subst.rate 1208. a base 1206
ooafl1S, Figdte B ipores RGP e PSR EHoLgwing a anspor
1204 CROBNE06 eadd b Qubistide 1 708N AP @fal bd 844, aHAsAMDOE Prolv BleTUPPdrEMr the flexures

the LED payl gad, 1212. T LED, payl oad n thi
1210 HOREeE CoS (SR PROB R/ HED G 4. The LED
payloadri 2 264 this dnbgdithentafnalsubstrate 208 hbyisg thbe§d$mB ethidtersSIagie, and

drive?‘lrthég%hﬁé %B&/f?fd%?%g\@gé# \?\nale?\}q_lg ;;;:/Ihogd 1212 is shown

[0042]Nn FiI@WcRa ﬂ&xuré—@pe/ﬂﬁ)@h@d@lemahtlﬁm pdylcaall 2 @nis s®wn in Figure 11, the

mect BB PRI PSR ZE R PaUretposhf s rom a o

resonalﬁmadchanﬁ:arsymhl Ohe nods Likdrinngioh Featihdors Itlﬁ:gin@len)air tof pdrallelogram

e B3 £ B2 R 2 T o SR e o
LEDwh tlieleED felpioad m212he LED payl oad 1212. [0043] Fi gur e 13

[004% Llo\l;lm%:%lgfje tllélilsFrgtese ‘?rp:%dé’n%[]i‘?g]lgg(? ofCHée 1Hvemrﬂlé\ﬁ% Lji:gténls of a sinusoidal
scan. SHigtflergre asteshanmhowm mFH“ngue e, ]:ééates:anaabﬂsl msation a0shderh in Figure 13. It
is posmr%k t(r)rﬁrS%e gré lcr:nua € ?ccpraé y %a r%gngr;r tter]e f$ QV%ISCI'I? 8?“15\2(‘1
energpzad t TieUlELs apd eoeﬂgnzed) hlwrmg pas ofthe mgiicretd the’lf@t ehﬁletharlﬁt as shown here
in Fl% s 39I £ e@??% &h : hogr{)é( )Iwr%thggstaéc?go ti e tt %q lg(g hownqhe velocity
v(t) velhawneqth:etlmmtt i on x(t ) with respect totime t. At 1304

0 [ M. S ne t.
00435 SURILE B LRSI he il e BSE bl ol By
[0044 nodiad; withd disiange tyeve@d\tcecreat{ pigSTor thie itdl cohumnithew dicshargel size
pixel;ravel ed to create pixels for the ith colum, then to
éreate equal size pixels, d, = d, a constant. d, = J

vt =(dcgeemsiantn 1) where the upper limt of the integral
[ sditzj,vdland the lower limt (iEauatﬁmil)

where the upper limit of the integral is t; and the lower limit is t;;

exing as illustrated

aré)ﬁxegcoqumn 1S

and d; = distance traveled to create the ith column
tj = time when the energization of the ith column ends

ti.; = time when the energization of the (i-1)th column ends.
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and d, = distance traveled to create the ith colum t,
= time when the energization of the ith colum ends
WO 2006/0+496 me when t he energi zati on of the (i-|PCHVUS2005/026472
col um ends. The di stance x(t) is given by: x(t) =
acos(wt). (Equation 2) The velocity v(t) is given by:
The&{%&ex(t)qé(%%nby awsi n(wt). (Equation 3) [0046] In one
odi ment of "the invention, assune that at tinme zero,
t hesiasewte is to the ri g@&qumioe.2)x(0) = a, and the

The W8 REL LiSeZ§r 0 i.e. v(0)=0. The substrate starts
© no\?ﬁ)(r:]g&)%/l% lte tg,I eft, in a negative direction, until it

r e¥®IFedx/dthe extrene | eftnost end. The LEDs get

energ; 284 rting fromt=0g0034speconds as shown in
gure 13n®'l)ﬁe ener gi zat i on causi ?lg the LED(s) to

[004@m t In pretembedimeatof gheiibventigphespumathptat time eerdethenibsteate ing the right
ie. x@?Lﬁ%d%e Jel?)@l 115 (iérHr 2 J(@ 5’61“}1@ %lﬁ)@ﬁaﬂé’&%m&b JgQB tl{eh&t in a negative

duration based on that position. The energizatio
directiqng pafil dfreashesdls axtrema leftmagt endThabEPs el lenariyed ssarrnregafcqmeﬁo 00034

secorfll ad sHBwR ﬁ@:r@ ef qfd §nerﬁat159@:%usﬂ% thd Lﬁlb(ﬁ) t\é%lnq(ifghyor NSt emit light) is

zero. The substrate starts noving erig

in acepyagceya e op a2 e P w.bsﬁ'sahuedta@d fqﬁéherqumﬁxpn bemaqi pn fhat position.

The Jn@@&gt% stdpEar®Ff LEIGRR 1(th8 mftnfag%bﬁjhﬁ]f‘rs rd20R41 4t =896 seconds. At that
plicable nunbers are as follows: w= 2pf where f is

POlmtﬂr?evefOF ByiserreyThesubsirale sertp@pyisglodhrriehiandaesopasEiuzere pavition and to
the rigft uh@QdRchbdthé Bit’meMRRPoSBAE.. use is made of that

'ﬁ rtion of the notion where the velocity (positive and
[004%] o g atSPWre prRligabiopumbstsgre asfoligws) pe that the region

WhE enfWihere stpt%éfr&ﬁQn%anzmes o/ 3&fhdf or the notion to
the |eft and 15/ 360 to 2p325/360 for the

nmoPTéW% o the right side wHiE9¥H8R&) r easonabl e choi ces.

[0044]004 9 thi‘_sreﬂfﬁb&h@nte@déai RS ROt dntof kiR n%ﬁ k@ tlfeqrelot:i'ﬁe(posmve
contraller to know t he val ues of t

and nggqthT)H%n%Fﬂ‘%r It dvulém thatithesregipn whers (h= J27ﬁ§é36ﬂlt<b%é§/369 for the motion

to thel bfBndasteE 221 DTHotY 24325680 AtmotDR td e ABH idt MBich @afBeasonable
apparent size colum w dth, when the velocity is the

choicty- ghest the time interval for the colum is the
[004% hor tFas the Qﬁlﬁﬂ@fs%%%ut ik BosEﬁB% fyﬁh@é‘dnfrylldr%) kW thd V¥uel bMBand t;.,

terval is |ar er the tinme
sincepl| i aapEIare S‘HP%P “tie grodg afeﬁﬁmﬁﬂ% algpiEi cpstagt so o have the
same%b;fh\‘@l[ sizeldd@unef e, wHegQﬁH Velsetty gﬂhé':mgl{estdﬁel_fl)lgﬁaﬁte%l fOE ¢he column is
col U osi ti e a 1 € 1 g shows t hat .
the SRoRS ety i ?ﬁ?‘%ﬁéﬁlo‘g’td‘? §1Be ISRYALY s it fadoneer the time
inter\iamﬂ@ Br.ki)gth'ﬂ itie cbﬁﬁ'ﬁinln&@' abﬂeaf tﬁtah@e»fjée Mthefeford, Ialcomtia;pmatr@fiéddyon the
eSS ri t an

n, t s of the
cotaF551%% s B SRS OB 2l bt sy TR P ber ot o
the ingge.i Tigik lnqﬂles/tahtuﬁScefl@f willt2 apfeostlly (lbsﬁiﬁ}ﬁgfheﬁhbn the ﬁ'lgﬁthlina left extremes of

the RS NSO bSO APUER 1 TS Hamal Spt HEHBRE® et fo this
[0050‘] | ex lEi‘gardsMsithen‘ates%nekmadlmsms ROMST the ihtbneen shoWinaSle@Nadf a
dlsplacement ofo\ a ﬂexureAéystS sz ?snsh)o(vzvn g ltherlg]eedl%lensnonal view. At 1404 is shown an x-
z plane view.

[0051] Figure 15 illustrates one embodiment 1500 of the invention showing details of position and
force for displacement of a flexure system. This illustrates the non-linear behavior of a single
parallelogram flexure guidance type system. At 1502 is shown z versus x position. At 1504 is shown
force versus x position.

[0052] Figure 16 illustrates calculations 1600 for one embodiment 1602 of the invention.
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[0051] Figure 15 illustrates one enbodi nent 1500 of
the invention show ng details of position and force
wo ovoodi®pé acement of a flexure system This il POMUSZN®E26472
t he non-Ilinear behavior of a single parallelogram
[0053]] ex Figurgylyi itestrates cajqudationssi7@prfor Ane an@dinent 5193 whthg invention.
ers [
005y rete RABLS 00 ol kP o R 00 BhE By kB RuF L2 of he
mvermemoM Wpstested therdomgiitatians ilvsioRe uf embiodinjenyefithe ipvenfi@0®Bporting a 30Hz
systefil gure 17 illustrates cal culations 1700 for one
enbodi ment 1702 of the invention. [0054] Figure 18
[00551] | usine af &dll trthgomswillmgpreeinte thaptht erssent BEMPLIS nghlémited to a 30Hz
systeﬁ@@ﬁfa%?tfremqu Qh bt b!ﬁ)sérnxml'll%@ with thd JcUﬁetJf Aitlvdnicn,
onputations illustrate an di ment of the 1 nvention
Furthswma PHeTdyive anbswidaggesments, a5 é@%t]ed @h@veoire alkg Within thets¢ppe of the
presef ihvaptibd. appreci ate that the present invention is not
limted to a 30Hz system and that any frequency can be
005§ os s aprgitiering pysisan i ieihad fdian S EBskisplsw hats bgen described.

[0057] nverﬁgu%l illd#ated & L ERD B en Ok BMdTenOFo0 @ WRRE tHd W HRABES described may be
descri bed above, are also within the sco

appligh R ECHPUSEHIOTIUCHDNETR PohBE 492 i penaecis Sopmpsn g hrough 104-

S, an@ ¥ EligiR FuRdl HRL fbsf@fMaﬁ d'etﬁﬁ% &l 3hkaedane. been
descrjbed. [0057] Fig illustrates a netwo

1005811 Figremilustigtss ﬁOWHtf‘é ﬁwtt%%oée klerk diagrag éem V"B@H My Pe

repre@@taBxPdflaBflof O QieRB LNMDE @B kKRR Plguk00a\R81 A, (ﬂa@tc\‘)so Ellﬁents and
102 that connects S servers 104-1 through 104- S,

servegs ig ptherfigurasp dloge tei# B agficsBedelNbre details are

[0059gescC Reﬁﬂ%gﬂﬁ&l@tWF@u@ﬁ@]gu@ 1Oihfraids h hétW&tkreﬂtr@??A]hnﬁnt 100 in which the
ich

ter stem 200 in bl ock diagramform
teohnfge describe T HPLES RIS TR JerPGeRSIMeBIIC haeayork 493 Bptgonnects §
servesNOWN tlhrﬁpé'ﬁl @uuseanli C a%nid808-1 ﬂﬁougﬂﬂ\b!& Ce&s sﬁ(N/rg E@v@ral uter systems
details are descri

. serve I n res.
i G S o050 P raah B 1 SR TghE Gt @ropeh g chnectd f each
otherivial aiftwork €02, ¥hidR AP b f@Texhrsle MRBEpoa@babdd nelioel) Ndiethat

SO RMAEHS ISRELLEE0, T, O 2PELL S0, TS RELAEL Kol ara etk
(LANYEWtle I‘A&ea]l@e‘twdrkt(WAm,)gé”ate]lﬁéhlﬁ, fiBétGhetwotl, 4N etwld¥B-ok a combination of
t hr,ough 108-C. shown, sever al uter systens in
thesef'lﬁcgorfoﬁ}e . gl%e éergeé? W@f @Prfffﬂt ortemnbtﬁ% Hn;g g#rage sysgme alone or storage and
compafingardonred) G-illewtide! el Glienik Gy Gadd @nipOfiipe &bﬁge tafd ﬁaﬁqﬁg capabilities.
xanpl e,

ot her a a,_netwo 102, be,
The iyt and el Stp s IGRR it P rato Srinur i St i
comnﬂﬁtc‘ﬁﬂfg}ﬁneﬁbﬁs?ormeglhé wb&he@ fochIrve kenthee, Burh aOf LADE £ WN, atshi®em bus, etc.

I N N R £ W

1 throueh WO8-®&., or a conbi natlon of these and/or ot hers. The

erv resent k st or.age .
[00603yS t gﬁ%rn g)cg)ﬁcek t Flgsu o al@gregn gusgrgﬁ%ﬁm o System} %)gén block diagram
form, Mlkcelvmayeb,e ret;inefsemiatlve f anynmheham amnsp servefgsho®h @ Eigee 1.amkk block

capabi met hod

dlagrzane s ¢/ hl eIave conceptua & Vre enpa%g de ér&aytbg 1r8gl§|§%%%(g‘1% lléllfyaré%of ways and by
varnothswuéutm‘turvs SB@ sysIe)TrﬂﬁmmtBannmgtsmEBnSalcWoceISWg(lmlt\metJ}m]ﬁ Read Only
a St e
vemiFiRONTE0d R, ATUMAT-0E00h 2. Laies Ay VRSB amre
embotlinventS oS the yesemt (h@ehtibn) iurdougliz k@dboBd 224 qbou@teclzzéemmellhﬁ&us
. r 1085 0 b ¢l k t.0 ure
T R T
one oglinargrofisnch buses as a system bus, Peripheral Component Interconnect (PCI), Advanced

Graphics Port (AGP), Small Computer System Interface (SCSI), Institute of Electrical and Electronics
8



form which may be representative of any of the
clients and/or servers shown in Figure 1. The bl ock
waiagnadmée s a hi gh | evel conceptual represent aPCDUSZN08/026472
.may be inmplenmented in a variety of ways and by various
Engingerg EEE ttendar nupher 1994 (Fingag UnivesalSsrinldius SUSB)OtRt Ty CPU 204
may b&' eps‘ﬁ%%s hqﬂglpunbrtevérpf trivHéd coﬁgwﬁﬁing%ioylrcwb %Faé ém?f 80Bompact

dom Access stora

Disc @R) Pl \éeksgﬁﬁsﬂ%sk @X@éd} itks (4P), phcapfigsetape, flash, memory sticks,
. videol rE0681R}s, &R) Displdfl b miZRidbe, %Eyﬂﬂﬁl’ed arfeafbod PN 1Ske ;ggs@mt invention.

m scel [ aneous | nput Sout put devi ces 228, and
Note thatdepeiidingtupphthe 25l mmi@mmwg 9&% QAPREDSYFiRY, te corgputer system may

inclu@<3HB) a8, m@r@eor‘%rreem%ﬁger&f]t STU6RpLSE T tﬁ§bl@cl§d{§r§ﬁn Bd#Sxample, a thin
Per i pher al nmponent | nt er connect vanced

chent@lalpmpwt %w"f('s&@&nd hSWéjleY‘C‘Ué?ﬁ‘dﬁﬁkérfOWS‘f‘@’ﬁw 3 trpditiopg keyboard.
Thus,(ifaphdriatibfSdnl theldygtefof El @kt dr& pdssigled

El ectroni cséngi neers (I EEE) standard nunber 1394
00610 i ¢ EqyRugnosesigh dipessag a'@é\“fi%{fta% thajgpsntions ids topagandsptpod that

vanonQémﬁme B&d By t5bsBGhSwledpehBlé PR arb d8NAR: Bchigty dnb lap;ﬁsiaches
g resource Storage 210, may be Conpact

Furth%rag)'e mlerg qs%frpt%r QUINOseS 5 g)%)la(n@v@) nu%(?la sach'lgéietallmsre set forth in

order@PproGiaé a thokgh uﬁd@q@@ndlﬁé &She prB@ﬁ“ﬂﬁ%nﬁ&d akwill Bé'edﬁ@nt however to one
220 m ght be, for exanp

of ordé%ﬂﬁqﬁ@ﬁ]ee %?t%rlltﬁlée Fﬁ?ségté'h n?wﬂemchwtvgthpwé}eese specnﬁc details. In

some GI@RAGM] \Vﬂl kHoon sirﬁ'tﬁlrasC‘dntl kaée@'ﬂn‘e%ﬁ@v‘iﬂ AtblRR dREram fﬁmﬂﬁ& than in
.ncl ude sone,

S
et e v o R BB B enB Ol ek oo preparplesifeed

sufﬁc@Hnﬂ@iaﬁlﬁb efale tRosa0Pdr@inard skilliiM1the kit @ radtic@ihk ifeMPinSind ofis B be
anderp o PR B CPASEE A PSP TS HE i leosh and other
chan@? mgyem mfideRhglUﬁtﬁig?ar&ﬂ(’jgefrcﬂﬂEFﬁ isdtlp€ of tﬂﬁ@ Piedeht MO¢ntipalr poses
i.scussi.n under st an t he |nvent

006 S A O s e S e et th et elebgirtsahdaymbolic
represenaidre dgembdtiond oh, fon exaatple, Hz&a dl&i&@lmllbﬁcdhﬁﬁlh:ﬁ hﬂhﬁf@@ amneke algorithmic

roaches Furthernnre n the description, .for .
descripfibns SR EPEFenialRRSRGF Biins YiAb GUAS® Sty Skl dt i fa progessing
arts t&mbst feﬁécilhely BoroEyihe sdl@taﬁfe@‘ﬂlﬁﬁl warrk 10 @thets@ifi ordiABr skilbin Glergt. An

he pre sent . nventi e evident, h ver, .

sigorfie b RS G SPRERIRTS b slfeoyen ARG P Qegie o a desire
resulti rmemsl @athmyemlqgr;ﬁgzmac endmmlﬁthmubf fhisiss qegnetssf IlEually, though not

known .structure

neces{r{ iske aup iR B FOrRieG SR AL gr RPN sl gl pRE sored
transfiemedd ednahihed, ¢omparedgand bthedmiei mhnqinsmir ﬂtrhgs pnbeenmbema leht at times,
prlﬂClgirIH%’f onéliegsg) S (;I- C?r?lg‘llogfqgicg)%rtloag ?q: tﬁgs%éggg% S %Srbdtls nvglues §1<<=pl|eli1ts,is¥]mbols,
charattbrs, temts, numbprsa@tthecléket he | nventi on, and |t IS to be
[0063:]l ndelit sEou%:l b tlg]o?ntﬁelgt ge erg\)/(e)rd rol% (t:héersé/ an Ja{ erms are %rbe associated
with tbhanpgemamyyshml qmumnemﬁdmumendsfpcamtenmgt lﬁtredsmwllmel t@thesfkequantltles ‘
Unlesg]épse%?i?%lﬁ sEted L Hher\gl\s/ee g‘sta!ggaer%r}t Leralg)*ﬁhzfl lse‘?c(rasrézong l1rsta;pgrgg’lat?{]thatr{ﬁroughout
the dacrdatlsmrdimodlsmnsr Lepuzaag mmmucb as"podcessjpel art "icanputing'; orf"calculating” or
" [ bi t hi
deter%fil?iqg o“? di pefz;y? s 8}; ll%e ¥\1( A ﬁén rg%a%&é@?cégré ar{g':{)trcl)cgéégs 01?1 cgl%ﬁuter system, or
snmllmhnwnmmpbtwgtdmsa tlof m@mplulatasrayldsdansiﬂbrms dath repredentel as physical
(elect%rn%g ?lga?]lctre]eq g\?{htnﬁle\é &%%L sy%fef‘n%Q%éeéfgL dndS %21 rnli]o otker dfita similarly
represehted g pthy sigah qedntjtiesi withm the cdmepuisr syateeh rggncg{eabt lyglsters or other such
. ' 69 tent sequence of acts
lnmnﬁggggﬁ%§?85§m§§§ﬁF@gﬂP g Fﬁé§The acts are those

requiring physi cal mani pul ati o%s of physica

quantities. Usually, though not necessarily, these

guantities take the formof electrical or magnetic

signal s capabl e of being stored, transferred,

conbi ned, conpared, and ot herw se mani pul ated. It has

proven conveni ent at tines,



principally for reasons of common usage, to refer to
these signals as bits, values, elenents, synbols,
wah@ocAactves s, terns, nunbers, or the like. [006BYT/U82005/026472
. shoul d be borne in nm nd, homever that all of these
00641y~ AniAPpassius foF pRsfoRpBS ths operatiens berpiscaniinyginient the present invention.

This PRAAP aP bespRAMIH &ﬁktrlﬂtéa%r'tﬂe' iR Purpbs, BBt §lay comprise a general-
conveni ent | abel's applied to these quantities. ?ess

PUTPQSH) EQRRUFCE, aSFhegilvgkY&Pfé\aitestOh Es o figured 8y aﬁ%wwqugrwt?rﬁ@m the computer.

Such dlcﬁrﬁblﬁélp@dgranh knay Be ARRI RG @Fr@ﬁitelt Ratable BioRidd hﬁ&'ﬂhmt éh%h as, but not
SCleFlon di scussi ons uti Zlngiterns such

"m'tedﬁ? SeeBer gisighelvdinn e ks bied i eificakishgeompact disk- read only

memorﬁt@(@DMOMsl),@hnd @Hagnddic SPliQAy Hing, re&f-oﬂlfﬂ Riehmbi &, (ROMMY), rrzﬁlfd@ﬁl access
the acti on?agnd processes a conputer system

memfes{RAYS Pt K PESEBIRA I F@O%M%O“ef (ERRORAN letrigal erasable

progr&ﬁﬁhaﬁlé 28Ry Mendat EELROSKE FLAYHASenES infa@hetic or optical cards, etc., or
anyn? ctr.oni C%‘B uant|t| es Wthin the conputer systems

Feds i Rrsitens BES TR ITULHIPS HOPBOS i heFqryputer or remote to
the ccrrﬂmeesent ed as physical quantities within the conputer

T I AT TN T
compﬁﬁp&f odtied Spplaatus PR aIliES Feridgal phigoRRediahd HaSbeNBERNIth &@g}ams m

resent invention. This appar at us ma
sccorgfRe AT My b rSEroD § B PR PRERLY DOvHOLEE: Toraed
apparamy toq T the reguigeeinedtiaddp Wbpﬁﬁﬁpﬁ@[ﬁp@f e meRULALE IR Yo the present
invendGl i Vi’t ed or r%c:ogﬂi %Nurgd. A uter?ﬁp st or ed
inverfigh gof be FBAETGnLE 1 Sart s EHiDE BY PRPGGILIN ) BLP SbaSt Bigoessor o
by aniy nor&bnﬁamp uf lmrdwaadﬁlbbﬂwata 00RHE omaiﬁhrjd KRill Stdaredill ibidediately
appre&;a{e tléat mﬁ énvanta)n c&%gy %E"%( vltlmdogrswgtelr %g{?%ngcb{qg%{rzlgg)gg %ltgeé{ ahan those
describad yncﬂmlmgmlaﬁishe(lmvm\/fﬁ)ultlpmbdssﬁmneﬁw Gmﬂbﬁﬂoé‘@ior-@hﬁk 8

prou RS oy Ry L T G0 BRIy s nevwor
PCs, hibRR@p)s1s, hieftimd aalpuierseaasbdlike. rrhogwanmbdralsroeﬁ@faamdey in

dlstrlﬁe?ln rolmeﬁtm% avnronmteknt’s ,wl}zlere %Hksyar? Ej)ers%ong?d %rgﬁngte U)Cfsgn'gg ge\fl%els that are

llnkedsmmuglmgccehrBMMaomsmetwwlt ructions either | ocal t o the
onp I te to the ut er 006%
[0066‘;I go';l"?let' ﬁt@o%s r?gq]g inve téo)?sma rbé: Jm Pm(e]nt del.Eselg §° PléterﬁSFtware If written in
a prograsneingridnigyage ebl_efbnadng to aaevpgrpaadtstaoddrd;rseqmnq@ubfemstmcncmt designed to
[ [ ri o ener urpose_syst
imp eﬁl%?tﬁ %%godg@ be clij) g% rfgaf?]xgcéte%n opa vig]rle\(){ efg1c d,lwrallb %rms anq for
interfage t¢ & vargly qf pwairxgomt@m dmadditonctbe ptesencinventipe is not descrlbed with

i.al L z€ met.ho
refereégeftg g@a%a‘gﬁ?cg!ﬁgﬁg{ag\w?%%r?%g? o[ﬁ\gmé% Egp %ﬁzgé’ld t!)et a Vﬁrlety ofd
progrgn@gigiingiageemay krusedie ibplenens terteactiogs Qfmheha‘fedtlw asalgscribed herein.
u I
Furh RSk i abmnfRh P0G R AR e B 3 Eher 5. program,
procedust tapplicationOdrivenf..).as thkimgay agion lot causing ieeswt. tSugh bxpressions are merely
Y
a sho%l{rgggt@%%gﬁl %‘ ?ﬁg{ &Qéuﬁ%lg (r)ittgcsgsotﬂliea{ihl%c %fclg@hirltg{]cagsﬁgth@?)hocessor of the
comptagia el Bicndetianrar b@ducel aredulidi ng hand- hel d devi ces,
[0067']ml t it% 8%@%§&Fst&ﬁ§ﬁa@%loume%&ﬂﬁ ?e%ﬁrﬁgl%g anQ%%&idnyQEosF knowledgeable in
progranmabl e consuner el ectronics Igita
the arploglewsse WW@MIO@@IP@@%S agpdicationp lmpizleyltatmes,\mplkanﬁms, etc. One
such {EHRicO FERKK d%Eérpﬂ&%f%ﬁﬂH@m@rQﬁBHg% Rch Eﬁné ddf'%ﬁ algdfifim or
I nvention can al so ractice |
mathemsgipal exmggsiemyThab isnwhiteshegaehnigue mek Se, 5¢r@xmle Gmpletieitfsd as executing
code SRIRhBuRY, ":ﬁfegezgﬂe%g)tn\%g}Ha?t@éhnfdé@ha?ﬁimh%{&?ﬁ%gﬁd%?&%%ﬁy Bonveyed and
invention may be inplenented d i ng conmput er software.
If witten in



a progranmm ng | anguage conformng to a recogni zed
standard, sequences of instructions designed to
wo owiedm®aé t he met hods can be conpil ed for exePOTUSINOEN26472
a variety of hardware platforns and for interface to a
comnypidatetl ps oformplesadgorithan, oy weersatichlrexprdesioni dhys, bireofiordmentkill in the
art Wblné{ ?e@&én% I@OCQ (agnog ﬁn‘hb@ QS XM JdHltl(/@fuﬁgtﬁ{ﬂwl?geom%%entanon m
particul ar progra | anguage
hardvggspyand(oir sefeire weuld @kva'rq ippufs (@f and (Bo gndaprmdusg a bemmeriege@ytput (C).
Thus niﬁé’uég%f Fb?rﬁglataq’ it %Fﬁ\%erhgﬁalt&é‘é;é'ioqgé d&t:rlgstn)ﬁs is to be understood as
invention as describ herein ur t her nor e,
having@grpfsvical embadiment in af lsass hardwarg endierisplimare | (SUFlnasmmfp@tpmyatpm in
wh:cl@ﬁ‘n@%@ﬁ‘ﬁxq&e@ ofthe p@gquinm:opﬁlgf ﬁéjﬂﬁﬁlce@ﬂméll%ﬂrhﬂanented as an
driver, ). taking an action or causing a result.
e‘“bf’glﬂ*,ql?t)expreSS|ons are nerely a shorthand way of saying
[006§] hat sex&hiHelrdaRb mefi8mIOfddiRIosd l%fmé}u&é%ﬂ? He@fanSAYSS%oring or
the processor of the conputer to performan action or .
transpjting jeloreatiop 4 form radabig byamachine ¢-Hea eompeiest Sorexemale, a machine-

da$RImeRHS hOLEES r@Bdni e FRdHR GG eQndnPP RAM disk
reaaknO\MedgleabIerln ?ke a.|rt)q d&scrlbe gonnunlcg%?o%gmgw“c N

storagsy iagdize Optical ssgspaei vestas Brrk memep) ivisat sleptoiprl, optiealipaptstisns or other form
of pr(ﬁiagatedgig%aﬁ e, dafifeh MabldCinfrared §ighafiedicihtdl Blch) eRf); @D

i npl ement ati on of  a technlque in ternms of an algorithm
1006~ neshestep fhises@iphipa sQesmbodipgnt” ps’an gRypedimerygor similar phrases

meant EaNiAE fR (P YeiRL destMed eI R i ARQHROLARGbdARent of the invention.
executing code on a conputer, the expression of that

ReferpRechioi quiee R imsat” i thés d&ﬁft"PSPO“a‘lﬁ’d’OéﬂFéEﬁsﬂéf Fafer é@ g &3resembodiment;

howeREHORMRIAAR okt &ﬂlboﬂﬁne%tsfrﬂftlﬁﬂ-ﬂlk Bxcl@ivBONot 888s “SHe embodlment” imply that
t hemat i cal expressi on us, one_of ordinar

S
therejigpuf HEngle emoRMet PEEDHFrEiEn- iObF@ewled@f%&urengr%%&eﬁa%c described

in “omnaﬂdmiewa]afy UR6 bé mmuumﬁ Sthe @A RERRLA! TRE, hB if8ktdNAa9 include a
and/ or, .sof t ware woul d a%e two inputs (A and B) and

variey 0h eoTRRiNaL Ry ARHSF In&&faaa?smjfhe(e@)bodlmﬁmgdes'ew&d HE&inof

[0070] Or NThas a AEBEY dnti APParis BB BB ittGR]diR¥PEB&SdiPhydBve been
gF criptions is to be understood as having a physica

descrdifiodi ment in at |east hardware and/or software (such
as a conputer systemin which the techniques of the
present invention may be practiced as well as
i npl emented as an enbodi nent). [0068] A
machi ne-readabl e nmedi umis understood to include any
mechanismfor storing or transmtting information in a
formreadabl e by a machine (e.g., a conputer). For
exanpl e, a machi nereadabl e nedi umi ncl udes read only
menory (ROVM); random access nmenory (RAM; nagnetic
di sk storage nedi a; optical storage nedia; flash
menory devices; electrical, optical, acoustical or
ot her form of propagated signals (e.g., carrier waves,
infrared signals, digital signals, etc.); etc. [0069]
As used in this description, "one enbodi nent” or "an
enbodi nent" or simlar phrases neans that the
feature(s) being described are included in at |east
one enbodi ment of the invention. References to "one
enmbodi ment” in this description do not necessarily
refer to the sane enbodi nent; however, neither are
such enbodi nents nutually excl usive. Nor does "one
enbodi ment” inply that there is but a single
enbodi nent of the invention. For exanple, a feature,
structure, act, etc. described in "one enbodi nent" may
al so be included in other enbodinents. Thus, the
invention may include a variety of conbinations and/or
integrations of the enbodi nentld descri bed herein.
[0070] Thus a nethod and apparatus for a |ight
emtting diodes based di splay have been



descri bed. CLAIMS What is clained is: 1. An apparatus
conprising: a substrate having a plurality of colums
wobodsioghue em tting di odes (LEDs) nmounted on saP@T/US2005/026472
substrate; a position sensor in conmunication wth
CLARMP d substrate for deternining position of said
Wmaﬁuggﬁﬁamp a novabl e structure in conmunication with
said substrate; and a novi ng nmechani smfor noving said
I APpRPAFIUS cCRPPiRtEar e. 2. The apparatus of claim1 further
Combktﬁttﬂgavﬁigq ¥4 E%&Q:Bluq{nb Wt ght Zrﬁﬁtﬂtg%od@?(L%dsﬁ%udté@l on said
sai d col ums based upon said position. 3.
substedgsar at us of cIa|n12 wherei n said novabl e structure |s
a § b&tioRGerksHR cSthhMGEAbE with 6hi® RibSk- DM} H@ermﬁﬁt@&ﬁm b@%id
novi ng sai d novabl e structure is a flexing nmechani sm
substfalfs f | exing said flexing type structure. 4. The

ap@a.baabwsswttureluatdmr&mmgmsmm sl fbdtla@Xhd¥g type
structure is a pl at e sprlnqgt ype structure. 5. The

apbaPYPEE RN érrrwoy"\&ﬁériénoar SptECcRrexi ng type
structure |s a double paral | el ogram f | exure-type
structure, apparatus of claim5 wherein said
2. Tltedalpm{ﬁgs (gfclatrglbgur ECogprising a griyes frdriving FgjApr more LED:s in said columns
of LEDtatcanpbradaldposiioiel to the plane of flexing. 7. The
apparatus of claim5 wherein said colums of LEDs are
oriented to emt light substantially at right angle to
3. Tﬂd‘h@peﬂhtw c@im R IvensieGad. molbisle &ﬂ&ﬁfr@ﬁs dFleQhg ﬁflpélktmcﬁlre and said moving
wherei n said position sensor in %onnunlcatron W, th
mechiiem &3 e s SRSV FHR bR (RRRE BrehRTpR for dexingpgid flexing type
strucappar at us of claim1l wherein said novable structure is
arail type linear notion device having one or nore
rails and said noving nmechanismis one or nore voice
4. TieQipb&atuslél.clafin OBdhBRth saidITRKing bypg struc@Eeis i2piatdlipsing 8pe structure.
i nformati on; sensing a position of a substrate having
a plurality of colums of light emtting di odes
5. THelappBjtooaitatd 3 ome i sdidflekiag dt Sructuny/isAgostad hrallelogram flexure-type
Strusubstrate and driving zero or nore LEDs in said
Bfurallty of columms of LEDs based on said position of
said substrate sald velocity of said substrate, and
sai d recel i nfor iqn. 11. The netr fo.
6. TR HED £ Mr B sBUPRG Sr ss epii i SRLRY apragialy
mnmmtﬁﬂemkhéef&kngcture. 12. The nethod of claim 11
wherein said flexing further conprises flexing said
flexible structure at
7. The apparatus of claim 5 wherein said columns of LEDs are oriented to emit light substantially at

right angle to the plane of flexing

8. The apparatus of claim 5 wherein said position sensor is in communication with one or more LEDs

in said columns of LEDs.

9. The apparatus of claim 1 wherein said movable structure is a rail type linear motion device having

one or more rails and said moving mechanism is one or more voice coils.

10. A method comprising:
receiving display information;
sensing a position of a substrate having a plurality of columns of light emitting diodes (LEDs)

12



said flexible structure's resonant frequency. 13. The
met hod of claim 10 wherein said noving said substrate
woO0doasede on said position. 14. An apparatus PCT/US2005/026472
conpri sing: means for receiving display information;
moujedtrsald§pbsiatisi ng a position of a substrate having a

Pl Hodihg t¥d Qbsteel gns of ight emtting di odes (LEDs)
nount ed on said substrate; neans for noving said

sufydtinger oranpie kelnig spidpluplityofisglumes of lgfDshgped ansmd ppsition of said

subs(Fadd, Shid LIS ok YaidubGRtel ¥S 21 frede OB diBRSEH AR 0
position of said substrate, said velocity of said

substrate, and said received display information. 15.

11. THeGncARRAF AhiS1 00hhepdidiam r%éviﬂ@ﬁﬁﬁér@oﬁ?«iigs 8BNS Aidfble structure.
nmovi ng further conprises neans for flexing a flexible

structure. 16. The apparatus of claim 15 wherein neans

12. Treiméeitlo@%F f1ginAl If WiRxdibéafi BdxingGliite® cdmprisbilex @ RRE SEBle structure at
_ Eegﬂs for erX|%? said flexible structure at said
said Hlqxihle fjugtute; s TEOPYY e@epsonant frequency. 17. The

apparatus of claim 15 wherein said neans for flexing

i.S based_on saij ositjon. 18, The apparatus of claim

13, T RN Of Hombi I 4 B P PLAie Bt gorion
means for noving said substrate on a linear rail neans
sing voice coil means. 19. The apparatus of claim 14

14, AhBPERYS SHPRISWEans for noving said substrate is neans
fOﬁwmﬁﬁhm@m&&&dm§ubﬁﬁ?ﬂhﬁmﬂn azglexEre type struc%ure
means usi ng. voi ce . Coi ans . The _apparatus o o
1 BE 107 SERISE AiPFeHGoh 4 o s Tare heying oAl Shr g fipyemiting

diodds SLEFRY A uhited of Jakksubgrag; doubl e paral | el ogram

flexure-type structure at substantially said double
paWEWFgrgéggﬁf?ﬂééﬁV@9?9ée structure's natura

I emedma e @riving zero or more LEDs in said plurality of columns of LEDs based on said

position of said substrate, said velocity of said substrate, and said received display information.

15. The apparatus of claim 14 wherein said means for moving further comprises means for flexing a

flexible structure.

16. The apparatus of claim 15 wherein means for flexing a flexible structure further comprises means

for flexing said flexible structure at said flexible structure’s resonant frequency.
17. The apparatus of claim 15 wherein said means for flexing is based on said position.

18. The apparatus of claim 14 wherein said means for moving said substrate is means for moving said

substrate on a linear rail means using voice coil means.

19. The apparatus of claim 14 wherein said means for moving said substrate is means for moving said

substrate on a flexure type structure means using voice coil means.

20. The apparatus of claim 14 wherein said means for moving said substrate is means for flexing a
double parallelogram flexure-type structure at substantially said double parallelogram flexure-type

structure’s natural resonance.
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